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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «BeposTHOCTB U cTaTUCTHUKAY YTTYyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriayOJa&€HHOro
YPOBHSI Ha YPOBHE CpeHEro 0011ero oopazoBanus. Y4eOHbI Kypc npeaHa3HaAueH
s GOpMUPOBAHUSA Y OOYYArOMIMXCS CTaTUCTHUECKON KyJIbTYphl M NMOHUMAaHUS
pOJId TEOPUH BEPOSITHOCTEM KaK MaTeMaTH4Ye€CKOTr0 MHCTPYMEHTa ISl M3Y4YEHUS
CIIy4ailHbIX COOBITHIA, BEIMYUH U TpoiieccoB. [Ipu n3yuenuu kypca oboramarorcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS NOHMMAHWE 3HAYMMOCTH W OOUIHOCTH MAaTE€MAaTUYECKHX METOJIOB
MO3HAHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYalHBbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX MPUMEpPaXx, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(OPMUPOBATHCS MPEJCTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUTSL OITCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyecKUX BEJIMYMH, TOTPEITHOCTEN
B Pa3IMYHbIE POJIa U3MEPEHUSIX, JUIUTEIIBHOCTH O€30TKAa3HOU PadO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIIEHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUUYECKUX METOOB,
HEOOXOMMBIX CIELUAINCTaM HE TOJbKO HHXKEHEPHBIX CIIELHUaIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHbIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM MeEpe UCHOJB3YIOT anmnapar aHaiu3a OOoJbIIUX JaHHBIX.
[{enTpanbHyt0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYKICHHE 3aKOHa OOJBIIUX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJIbI, MMEIONIEr0 MaTEeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coaepkaTenbHble JMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOrO0 y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne nmuaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKHUT OCHOBOM
Uist opMUPOBaHUS TPEJACTABICHUN O paclpelesieHU BEPOSITHOCTEH MEXIy
3HAYCHUSAMHM CIIyYallHbIX BeTMYMH. BaxxHyr0 4acTh B 3TOM cojiepKaTeIbHON JTMHUU
3aHMMAaeT HW3Yy4YeHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO pACHpEIeNeHu u



3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
W3YUYCHUU CITyYalHbIX SIBIICHUN C MOMOILBIO HENpepbIBHBIX (QyHKIMMI. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXKy CIy4YalHbIMH BEJIMYMHAMU W ONUCAHHE 3TOW CBSI3M C TMOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIep KaHMs Pa3BUBAIOT TEMY «/luarpaMMbl pacCEMBaHUA», U3yYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEIAEHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha u3yuenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» HA yTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B HenemIo).



COAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEpPOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcnepumenTa. Popmyina noaHou BepostHocTH. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u daktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyu. Ciy4aiftHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIy4alHbIE BEIMYMHBL.MaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW CclydalHOMN
BEJIMYMHBL. MaTeMaTudyeckoe OKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIHUYUH.
MateMatnyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO PACIIpEICIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIYYaWhHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM Cly4ailHON BeMUYMHBL. MaTeMaTrudeckoe
0>KUJaHUE MMPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYaHBIX BETUYHUH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE OWHOMHAIBLHOTO pacHpeneseHMUs.
Jucnepcnst 1 cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

11 KUIACC

HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema bepnymmu. 3akon
OoNbIIMX  4ucesl. BbIOOpOYHBI  MeTon  ucciaeaoBaHuil.  BwiOopouHbie



XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEICIICHNAN.

HenpeppiBHble cinydaliHble BennduHBL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH paCIIpeeicHUsl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacCIpeAelICHUIO. OyHKIHSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeIbHOTO pacnpezeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHMH.  3ajauu,
IpUBOSIIKE K pactpeneneHuto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYMH. BBIOOpOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEHHON CBS3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBs3bI0. JIMHEHHas perpeccus, METO/l HAMMEHBIIINX KBaJIpaToOB.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJIHETI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 30pOBOTo M 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUN IS pelieHus 3ajad B 00JiacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS ITUBUIN3AIINY, OBJIAJICHHUE SI3bIKOM MaTEMaTUKH U MaTeMaTH4eCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JIJIsI 000OIIEHUS M CpaBHEHHUSI, KpUTESPUHU IIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYkKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHSATHUSMH: CIYyYalHBIA OSKCIEPUMEHT (OIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITa, HAXOJWTh BEPOSTHOCTA COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHSI:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTHUBOMOJIOKHOE JAHHOMY, MCIIOJIB30BaTh AUarpaMmbl Diliepa, KOOPAUHATHYIO
IPSAMYIO JIJISl PEIICHUsI 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHUS BEPOATHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEPUPOBATH ITOHATHUSIMU: YCIIOBHASI BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXEHHS, JIepeBa CIy4ailHOTO
OIbITa, WCHOJIB30BaTh (OPMyJy MOJIHONW BepoATHOCTH, (opmyny baiieca npu
pelleHnn 3a7ad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMyle U IO
OpPraHU3aLMN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PEIICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CJIy4aiHbIHI ONBIT (MCIIBITAHUE), YCIIEX U HEYy/1aua, He3aBUCUMBbIE UCIIBITAHUSL, CEpUs
UCIIBITAaHUM, HAXOJUTh BEPOSTHOCTH COOBITHIA: B CEpUU HCIBITAHUI 0 NEPBOrO
yCIleXa, B CEpUM HCHOBITAHUN bEpHYJIM, B ONBITE, CBA3AHHOM CO CIIyYalHBIM
BbIOOPOM M3 KOHEUYHON COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMa paclpefesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUUYECKOE, OMHOMHAIIBHOE PaclpeeiICHUE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO pacHpeiesieHusl IBYyX CIydalHbIX
BEJIMYUH [UIS BBIJCICHUS PACIpPEACIICHAs KaKJIO0M BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIyYallHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATh  MOHITUEM
MaTEMaTUYECKOTrO OKUIAHUs CIyYallHOW BEJIMUYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

CcBOOO/IHO ONEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipeiesieHusi) MPU PEILICHUU 3a/lad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAILHOTO pacipeIeIeHHI.

K koniy 11 kinacca oGyyaronuiicss HayquTcs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSACh U3YYEHHBIMHU PACIIPENCIICHUSIMY;

OPUBOANUTH  MPUMEPBl  334ay, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBHOMY PacCIHpENEIEHUIO.
OmnepupoBaTh NOHATUAMM: (PYHKLHUS IUIOTHOCTU BEPOSITHOCTH MOKA3aTENIBHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeeICHNUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEIeICHNUS;

ONpenensaTh  KO3(PPUIMEHT  JTUHEHHOM  KOppPEeSUH,  BBHIOOPOUYHBIN
KO3 hULIMEHT KOPPEIISALIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acos

duekTpoHHbIe (LM (POBbHIE)

Ne i/ Konrpoabnbsie IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 DneMeHTHl Teopun rpados 3 https://m.edsoo0.ru/Y6UOW6020
CnydJaiiHpIe OIBITHI, CITy4aiHbIS
2 Y Y . 3 https://m.edsoo.ru/YSSOE1D2T
COOBITHS U BEPOSITHOCTH COOBITUI
Omneparuu HaJ MHOKECTBAMHU U
coObITHsIMH. CI0KEHHE U YMHOXKEHUE
3 N y 5 https://m.edsoo.ru/Q4WOFOH31
BEPOATHOCTEN. Y CIIOBHAsI BEPOATHOCTb.
He3zaBucumeble coObITUs
4 DneMeHTbl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/K3KOW7ABA
Cepun nocie10BaTeNIbHbIX UCIIBITAHUI.
5 Wcnerranns bepnymm. CiyyaiiHbli 5 https://m.edsoo.ru/X2S9C2W70
BBIOOD U3 KOHEYHOW COBOKYITHOCTH
6 CriyualiHble BEIMUMHBI U PACTIPEACTICHUS 14 1 https://m.edsoo.ru/G2A3V7W2L
OBIIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOT'PAMME



https://m.edsoo.ru/Y6U0W6O2O
https://m.edsoo.ru/Y5S0E1D2T
https://m.edsoo.ru/Q4W0F0H3I
https://m.edsoo.ru/K3K9W7A8A
https://m.edsoo.ru/X2S9C2W7O
https://m.edsoo.ru/G2A3V7W2L

11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 3aK0H OOJBIINX YHCET 5 https://m.edsoo.ru/KOY 1B6R30O
DNeMEeHThl MaTeEMaTUYECKON
2 6 https://m.edsoo.rt/HSLSHSRO6R
CTaTUCTUKHU
HenpepbiBHbIE CiTyyaliHbIE BEJIMYUHBI
3 (pactipenenenus), Moka3aTeabHOE U 4 https://m.edsoo.rt/L6MIH3L9E
HOPMaJIbHOE pacipeieeHus
4 Pacnpenenenue Ilyaccona https://m.edsoo.ru/X7U8Z3HI9P
CBs13p MEXly CITy4allHBIMH BEJTUYMHAMU https://m.edsoo.ru/L2S3Z3Y8R
6 O0001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN 11 1 https://m.edsoo.ru/O1VIBSL1Z
OBLIEE KOJIMYECTBO YACOB I10 14 1 0

I[TPOTPAMME



https://m.edsoo.ru/K0Y1B6R3O
https://m.edsoo.ru/H5L8H5R6R
https://m.edsoo.ru/L6M9H3L9E
https://m.edsoo.ru/X7U8Z3H9P
https://m.edsoo.ru/L2S3Z3Y8R
https://m.edsoo.ru/O1V9B5L1Z




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

I'pad, cBsa3HeIl rpad,
IpeJCTaBICHNE 3aa4uHl C
OMOIIIBIO Tpada

https://m.edsoo.ru/V3J1B7V5S

Crenenbp (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpade. Lenu
Y IIUKJTBI

I'padsr Ha TOCcKOCTH. [lepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI
(ombITHI) U CiTyyaiiHbIE
COOBITHS. DIIEMEHTapHbIE
COOBITHS (UCXOBI)

https://m.edsoo.ru/S6N2K9X2S

https://m.edsoo.ru/I6GIDSE3Y

https://m.edsoo.ru/GIU6A2NSA

BeposTHOCTE ci1ydaiiHOTO
coObITusl. BepositHOoCTH
COOBITHI B ONIBITAX C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAIMHU

https://m.edsoo.ru/FOU4P4B1K

BeposTHOCTB ci1ydaiiHOTO
coObITusl. BepositHOCTH
COOBITHI B OTIBITAX C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

https://m.edsoo.ru/L6E6F5L7H



https://m.edsoo.ru/V3J1B7V5S
https://m.edsoo.ru/S6N2K9X2S
https://m.edsoo.ru/I6G9D8E3Y
https://m.edsoo.ru/G1U6A2N5A
https://m.edsoo.ru/F0U4P4B1K
https://m.edsoo.ru/L6E6F5L7H

[Tepeceuenue, oObeTUHEHNE
MHOYECTB U COOBITHIA,
POTHBOIIOJIOXKHBIE COOBITHSI.
dopmyiia CIoKEHHSI
BEPOSATHOCTEU

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOSTHOCTEH.
dopmyiia yCI0BHOM
BEPOATHOCTH

https://m.edsoo.ru/ISW6I6B1S

https://m.edsoo.ru/X0CI1P1V2X

VYcnoBHas BEpOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
®dopmyna yCcI0BHON
BEPOATHOCTH

https://m.edsoo.ru/USK2S2F4N

10

11

dopmyiia MOJHOK BEPOATHOCTH

®opmyna baiieca.
He3zaBucumele coObITHs

https://m.edsoo.ru/F1C5Y6Z9G

https://m.edsoo.ru/X7D9L8Q6E

12

Kom6unaTtopHoe npasuiio
yMHOkeHus. [lepecTaHOBKY U
daxTopuan

https://m.edsoo.ru/U5J6W6H41

13

14

Yucno codyeraHuil.
Tpeyronpauk I[ackans

®opmyna 6bunoma HeroTona

https://m.edsoo.ru/Q3I0L709R

https://m.edsoo.ru/A3UOKS8L7H

15

KonTponbhast padora Nel:
"I"'padsl, BEpoATHOCTH,
MHOX€eCTBa, KOMOMHAaTOpUKa"

https://m.edsoo0.ru/GOG7G7HON

16

buHapHBIN CiTy4alHBIN OIBIT
(ucmipITaHue), ycIex U Heylaya.
HesaBrucnmble ucnpiTanusl.

https://m.edsoo.ru/E3A9B0OL6K



https://m.edsoo.ru/I5W6I6B1S
https://m.edsoo.ru/X0C1P1V2X
https://m.edsoo.ru/U5K2S2F4N
https://m.edsoo.ru/F1C5Y6Z9G
https://m.edsoo.ru/X7D9L8Q6E
https://m.edsoo.ru/U5J6W6H4I
https://m.edsoo.ru/Q3I0L7O9R
https://m.edsoo.ru/A3U0K8L7H
https://m.edsoo.ru/G0G7G7H0N
https://m.edsoo.ru/E3A9B0L6K

Cepus HE3aBUCUMBIX
UCTIBITAHUH JIO TIEPBOTO ycIexa

17

18

Cepus HE3aBUCUMBIX
WCIIBITAHUH J0 IEPBOro ycrnexa

Cepust HE3aBUCUMBIX
ucnbiTanuil bepuyiu

https://m.edsoo.ru/Z1T5W5K8S

https://m.edsoo.ru/E9BOO7Y6U

19

Crnyyaiinslii BEIOOp U3
KOHEYHOW COBOKYITHOCTH

https://m.edsoo.ru/W7F402061

20

21

22

23

[IpakTuueckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
TabInI

Ciyualinas BeJIM4YUHA.
Pacnpenenenue BeposSTHOCTEH.
Jwnarpamma pacnpeneieHus

Onepanuu Haj Clly4ailHbIMU
BenuuuHamu. [Tpumepst
pacnipenenenuii. bunapnas
cilyyaiiHas BeTMYMHA
I'eomeTrpuueckoe

pacipeaciicHue.
bunoMmanpHOE pacnpeaciiCcHue

https://m.edsoo.ru/T6C2U6YIW

https://m.edsoo.ru/R2H40Q8J4B

https://m.edsoo.ru/X3P9S2J2H

https://m.edsoo.ru/N2C3Y1E2C

24

MareMaTH4ecKoe OXKHUJaH1Ie
CIIy4ailHON BEJINYUHBI.
CoBMmecTHOE pacnpeiesieHue
JIBYX CIy4ailHBIX BEJIMYUH

https://m.edsoo.ru/P6A6I2G9A

25

HesaBucumsble cinyyaiinbie
BennuuHbI. CBOMCTBA
MaTeMaTHUYECKOTO OKUIAHHUSL.

https://m.edsoo.ru/U4M5Z50Q2U



https://m.edsoo.ru/Z1T5W5K8S
https://m.edsoo.ru/E9B0O7Y6U
https://m.edsoo.ru/W7F4O2O6I
https://m.edsoo.ru/T6C2U6Y9W
https://m.edsoo.ru/R2H4Q8J4B
https://m.edsoo.ru/X3P9S2J2H
https://m.edsoo.ru/N2C3Y1E2C
https://m.edsoo.ru/P6A6I2G9A
https://m.edsoo.ru/U4M5Z5Q2U

Marematuueckoe 0XuJIaHue
OWMHApHOU CITydYaliHOU
BEJTMYMHBI

26

Marematuueckoe 0XHIaHNe
F€OMETPUUYECKOr0 U
OMHOMUATBLHOTO
pacrpeaeneHui

https://m.edsoo.ru/I3H9Q4N3G

27

28

29

Jucnepcus u ctaHapTHOE
OTKJIOHCHHE

Jucnepcust GuHapHOI
CIIy4yallHOI BEJIMYUHBI.
CBolicTBa AUCIIEPCUU

MaremaTtudeckoe OXKUJaHue
MMPOU3BCACHUA U OUCIICPCUA
CYMMBbI HC3aBUCUMBbIX
CJ'Iy‘IB.fIHBIX BCJINYHH

https://m.edsoo.ru/W4E47Z7C0Y

https://m.edsoo.ru/FOW0A6K7K

https://m.edsoo.ru/VELIX3Y6B

30

Jucnepcusi GMHOMHUATBHOTO
pacnpenenenus. [Ipakrnueckas
paboTa ¢ UCHOJIb30BaHUEM
3JIEKTPOHHBIX TAOIUI]

https://m.edsoo.ru/HOR0Q2C9G

31

32

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE T€OMETPUYECKOTO
pacrpeneneHus. .
[IpakTudeckas pabora c
MCIIOJIb30BAHUEM IIEKTPOHHBIX
Ta0IHIT

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/P6RSN1L7H

https://m.edsoo.ru/H3S3S6V4N



https://m.edsoo.ru/I3H9Q4N3G
https://m.edsoo.ru/W4E4Z7C0Y
https://m.edsoo.ru/F9W0A6K7K
https://m.edsoo.ru/V8L9X3Y6B
https://m.edsoo.ru/H0R0Q2C9G
https://m.edsoo.ru/P6R5N1L7H
https://m.edsoo.ru/H3S3S6V4N

KonTtponbHas padora Ne2:
"UcneiTanusa bepuyiu.

33 . 1 https://m.edsoo.ru/B6L.4P9ROT
Ciy4aiftHble BETUYUHBI U
pacnpeneneHus"
34 Obobuierne 1 creTeMATHIALH 1 https://m.eds00.ru/P7I7N0QIQ
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/B6L4P9R0T
https://m.edsoo.ru/P7J7N0Q9Q

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Hepaenctso YeObimena.
Teopema YeOrimena. Teopema
bepaymm. 3akoH OoIbIIHX
yucell

https://m.edsoo.ru/V2X1D2T9F

Hepasencto YeOrbIena.
Teopema YeOrimena. Teopema
bepaymm. 3akoH OoIbIIHX
yucell

Hepasencto YeOrbIena.
Teopema YeOrimena. Teopema
bepnymnu. 3akoH 601bIIIX
yucel

Br16opounslii MmeTox
UCCIIEI0BAHUN

[IpakTuueckas pabora c
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TabIuUIL

https://m.edsoo.ru/X1Z1P001D

https://m.edsoo.ru/T5S8POR4E

https://m.edsoo.ru/N7R2WI1T9F

https://m.edsoo.ru/K4B7U4E2V

I'enepanbHas COBOKYITHOCTb U
clly4aifHas BBIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepucTukamu. OneHka
CPEIHEro U IUCIEPCUH
TreHEepaIbHON COBOKYITHOCTH C

https://m.edsoo.ru/L6F3S9X6Y



https://m.edsoo.ru/V2X1D2T9F
https://m.edsoo.ru/X1Z1P0O1D
https://m.edsoo.ru/T5S8P0R4E
https://m.edsoo.ru/N7R2W1T9F
https://m.edsoo.ru/K4B7U4E2V
https://m.edsoo.ru/L6F3S9X6Y

MOMOIIBIO BEIOOPOYHBIX
XapaKTEePUCTHK

I'enepasibHast COBOKYIIHOCTD U
cirydaiiHast BEIOOpKa.
3HAaKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OreHka
CPEIHEro U IUCIEPCUH
reHepaIbHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTUK

OneHuBaHue BEpPOSTHOCTEN
COOBITHH IO BEIOOPKE

https://m.edsoo.ru/P2E4J5J51

https://m.edsoo.ru/H4R4D5R7C

Craructuyeckasi runoTesa.
[IpoBepka mpocTenInx TUnoTe3
C IOMOIIBIO CBOMCTB
W3YUYEHHBIX pacipeneaeHuin

https://m.edsoo.ru/G2E5V2M11J

10

11

12

13

Craructuyeckas runoresa.
[IpoBepka mpocTenmnx TunoTe3
C IIOMOIILIO CBOUCTB
W3YUYEHHBIX pacipeneaeHuin

[TpakTuyeckas pabora ¢
HCITOJIb30BAHNUEM JJIEKTPOHHBIX
TabIunI

IIpuMepsl HeNpepBIBHBIX
CIIly4alHbIX BeJIMYUH. OyHKIHUA
IIJIOTHOCTU BEPOSITHOCTH
PaBHOMEpHOE pacnipeneneHue.
[IpuMepsl 3axa4, IPUBOAAIINX K

https://m.edsoo.ru/H6Y9U1D20

https://m.edsoo.ru/R8L4I2U5X

https://m.edsoo.ru/LIM2F6S7V

https://m.edsoo.ru/DOT9TS5N9J



https://m.edsoo.ru/P2E4J5J5I
https://m.edsoo.ru/H4R4D5R7C
https://m.edsoo.ru/G2E5V2M1J
https://m.edsoo.ru/H6Y9U1D2O
https://m.edsoo.ru/R8L4I2U5X
https://m.edsoo.ru/L9M2F6S7V
https://m.edsoo.ru/D0T9T5N9J

II0KAa3aTeIbHOMY U K
HOPMaJIbHOMY pacipeeIeHUsIM

14

15

16

17

DyHKIHS IUNIOTHOCTH
BEPOSITHOCTH I10KA3aTEIbHOTO
pacnpeneneHus

@OyHKIUS TIOTHOCTH
BEPOSITHOCTH HOPMAIILHOTO
pacrpeaeaeHus

ITocnenoBaTeIbHOCTh
OJMHOYHBIX HE3aBHCUMBIX
coopITuid. [Ipumep 3agaun,
MIPUBOASAIICH K PacTIpe/ICIICHUIO
IIyaccona

[IpakTrueckas pabora ¢
HCITOJIb30BaHUEM DJICKTPOHHBIX
Ta0JIUII

https://m.edsoo.ru/X9C3IM2F6U

https://m.edsoo.ru/JOI4P3Z3F

https://m.edsoo.ru/O6M70Q2S2Y

https://m.edsoo.ru/W3CIONIL8W

18

KoBapuanus nByx ciry4alHbIX
BenuunH. Koadduuument
KOPpEJSILIU

https://m.edsoo0.ru/Q3W3K7F9T

19

20

21

CoBMecTHBIE HAOIOIEHUS IBYX
BEJINYHH

Br16opounslii koapduureHT
KOPpEISILIU

Paznnune Mex 1y JIMHEMHOU
CBS3bI0 Y IPUYMHHO-
CJIEICTBEHHOU CBS3bI0

https://m.edsoo.ru/A7F7IM6B2H

https://m.edsoo.ru/J2S8REPOI

https://m.edsoo.ru/B1D2Y7JOH

22

JInnelinas perpeccus

https://m.edsoo.ru/I3M5T9R3G



https://m.edsoo.ru/X9C3M2F6U
https://m.edsoo.ru/J0I4P3Z3F
https://m.edsoo.ru/O6M7Q2S2Y
https://m.edsoo.ru/W3C9N9L8W
https://m.edsoo.ru/Q3W3K7F9T
https://m.edsoo.ru/A7F7M6B2H
https://m.edsoo.ru/J2S8R8P0I
https://m.edsoo.ru/B1D2Y7J0H
https://m.edsoo.ru/I3M5T9R3G
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[IpakTuueckas pabora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
Ta0JIUIL

https://m.edsoo.ru/V6J4X4E7Z
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IIpencraBnenue qaHHBIX €
MOMOIIBIO TAOJIHII ¥ TUarpaMm,
onucareiabHas CTaTUCTUKA

https://m.edsoo.ru/G6Q0B2A4]
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26

OnbITH C pABHOBO3MOYKHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU
Brrunciienue BeposiTHOCTEH
COOBITHI C IPUMEHEHUEM
bopmyn

https://m.edsoo.ru/X9Z3D0X3E

https://m.edsoo.ru/B1U9VIQ3X

27

Breruncinenue BepossTHOCTEM
COOBITHIA C TPUMEHEHUEM
rpauuecKux METO/I0B:
KOOpJMHATHA MpsiMasi, IepPeBo,
auarpaMmma Jiiepa

https://m.edsoo.ru/BSEOT6R2S

28

CrnyvaifHble BETUYUHBI U
pacnpeaeneHus

https://m.edsoo.ru/J2ZH9H7Y5Q
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30

Maremarudeckoe oXugaHue
CIIy4ailHON BEJINYHHBI

Marematnueckoe 0KUIaHUE
CIIy4allHO! BEIUYMHBI

https://m.edsoo.ru/G9Y 6SOM4D

https://m.edsoo.ru/E9B6C210Z

31

KonTponbnas pabota:
"BeposITHOCTD M cTaTUCTHKA"

https://m.edsoo.ru/S1Q7E6P9H

32

Brrurcnenue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduuecKux
METO/IOB

https://m.edsoo.ru/M2N6R3J0Q



https://m.edsoo.ru/V6J4X4E7Z
https://m.edsoo.ru/G6Q0B2A4J
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https://m.edsoo.ru/E9B6C2I0Z
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Brruncienue BeposTHOCTEM
COOBITHI C TPUMEHEHUEM
dbopmyn u rpaduuecKuX
METO/IOB

https://m.edsoo.ru/U7M302A4Y

34

CrnyvaiiHble BETUYUHBI U
pacnpeneseHusl.
Matremaruueckoe 0Xu1aHne
CIIy4ailHON BEJIMYMHBI

https://m.edsoo.ru/I2X0D4U4L

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMbI CpeiHero o0mero 00pasoBanus
pe3yJbTara
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
60 OnepupoBaTh NOHATHSAMH: CpeAHEe apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaxX MaCCUBA YMCIIOBbIX JAHHbIX
OnepupoBaTb MOHATUAMU: CTy4alHBIA SKCIEPUMEHT (OIBIT) U CIydaiHOEe
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HCXOA) CIy4ailHOro
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CIly4aifHBIMHU COOBITHUSIMU, HAXO/UTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YYEHHBIX CIyYailHbIX SKCIIEPUMEHTAX
Haxonute M ¢GopMyaMpoBaTh COOBITHS: IepeceueHre U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
’ MOJIb30BAThCA  JUarpamMmMamMu  Oinepa #u  GOpMYJION  CIOXKEHUS
BEPOSATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C MOMOIIBIO MpaBUIa YMHOXEHUS, C
MIOMOUIBIO AE€PEBA CIyYallHOTO OIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3aj1a4
OnepupoBaTh NOHATHAMU: MCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIEeX U HeyJaua; HaXOAUThb BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUH /10 MEPBOrO yCHeXa, HaXOJUTh BEPOATHOCTH
coObITHI B cepuu UctibITaHui bepHysm
6.8 OnepupoBaTb NOHATUSMM: CllydaliHas BEJIWYMHA, pACIpENEICHHE
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KJIACC
Kon "
IIpoBepsiemble nIpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIAy4YallHOM  BEJIIMYUHBINO

pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm




OHCpI/IpOBaTB MOHATHEM MATCMATUUYCCKOIO OXHUAaHHA, IIPUBOAUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC cnyqaﬁHoﬁ

52 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpeeseHuIo

53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCE

5.4 NmeTs nipeacTaBiieHre 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C MOMONIbI0  Tabiaui, u  amarpamMm. CpenHee
apupMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAWMMCHbBIICE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB

ChydJaiiHble SKCIIEPUMEHTHI (OMBITHI) W CIIy4ailHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCXO/bI). BeposATHOCTh Ciy4ailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4allHbIe OMBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSAMH. BEepOSTHOCTH COOBITHIA B ONBITAXC PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMH
COOBITUSIMHA

Onepauuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
coObiTud. uarpammel Ditnepa. @opmyna caokeHUs: BEpOSTHOCTEN

6.4

6.5

6.6

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. dopmysa mosiHoM BeposiTHOCTH. HezaBucrumbie cCOObITHS

KomOunatopHoe mnpaBwio yMmHoxkeHus. IlepectanoBku u ¢dakropuan. Yucno
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa
bunapHblif ciay4aliHblii ONBIT (MCHBITAaHME), ycmex M Heyjgada. HesaBucumeble

UCIIBITaHUA. Cepm{ HE3aBUCHUMBIX HCIBITAHUH 10 NnepBOTrO  yCIIcxa. CepI/Iﬂ
HE3aBUCHUMBIX UCIIBITAHUH BepHy.]'IJ'II/I

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTel. Jlnarpamma pacnpeeneHus.
[Ipumeps! pacnpesesieHnit, B TOM YHCII€ T€OMETPUUYECKOEN OMHOMUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapakKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MATEMaTHYECKOE OKHUIAHHE,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUEC. HpHMepm IMPUMEHCHUA MAaTEMATHYECKOT'O
OXKUJaHMs, B TOM YHUCIIE B 3a/ladyaX U3 MOBCEJIHEBHOM >KM3HM. MaTemaTHueckoe
OKHMJIaHWE OWHAPHOW CIyYalHOW BEMWYWHBI. MaTeMaTuueckoe OXHUIAAaHUE CYMMBbI
CIIy4aliHbIX BETMYMH. MaTeMaTHuecKoe OKUAAHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeesIeH

5.2

3aKkoH OOJIBIINX YHUCEN U €ro poJib B HayKe, MpUpojae u obmiecTBe. BrIOOpoUHBIi
METOJI CCIICNOBaHNHI




IIpuMepsl HENpEepbIBHBIX — CIOydYalHbIX BeauyuH. [loHATHE O IIOTHOCTH
53 pacnpezenenus. 3afady, IpUBOJAIIME K HOPMaIbHOMY pacrpenencHuto. I[lonstue
0 HOpPMaJIbHOM paclpeaeIeHUuN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3aady;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATh MOHATUAMU: MHOXKECTBO, ITOJAMHOKECTBO, OIEpALlUU Hal
MHOXECTBAMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHMCIIO, LIEI0€ YHUCIIO,
CTETIeHb C IIEJTBIM ToKa3aTeeM, KOPEeHb HaTypaIbHOW CTETNEHH, CTEIICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTaTOK IO MOMYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHoe, anroput™ EBKimaa npu pemeHnyn 3aaad; 3HaKOMCTBO €
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBLHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIHMU Ha IPOMEXYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBas ¥ BTOpasi Mpou3BoAHAsA (PYHKUIUHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIHMH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJIUTh HauWOOJbIINE W HAMMEHBIIWE 3HAuCHUsS (DYHKIUH; CTPOUTH
rpaMKi MHOTOWIEHOB € UCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
pelleHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapudmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaduKoB (PyHKIHUH, HCIOIb30BATH I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCHUMOCTH MEX]Y
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, HAa ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCJIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)UueCKH NCCIET0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JMarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIy4aHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4allHOW BENWYHMHBI, (YHKIUH pACHpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pACCYKACHMS ISl peIlIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEAIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIYy HPSAMBIMHU, YroJl MEXAY HPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMH; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAMU[BI, MPU3MBI, KOHYCa, IMINHApa, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LMJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBEpraTh MX; yMEHHE TPOBOAWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, IUIomanab, 0O0BEM, IUIONIaNb MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYP
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YMeH#ne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpaMU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIAHBIX U
OOIIIECTBEHHBIX ~TPOLIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HaTypajbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIeHU
15 CuHyC, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI
JeiicTButensHble yucia. ApudmeTnueckde oOmepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmk€éHHbIe BBIUMCICHHS, MpaBWiIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KomrmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIIHOHABHBIC YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUs
24 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmronanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIE U TOTapruPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILLbI
3 OyHKIMU U Tpaduku




Oyukmwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3ammao oOparHbIE

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OU CTETICHH
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TIPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jlornka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






