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MHNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB M CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia€éHHOTro
YPOBHSI HA YPOBHE CPEIHETO 00IIero oopa3zoBaHus. YUeOHbII Kypc IpeaHa3HAuCH
st GOPMUPOBAHUSA Y OOYYAIOIIMXCS CTaTUCTHUYECKOW KYyJIbTYpPhl M TMOHHUMAaHUS
pOJId TEOPUHM BEPOSITHOCTEM KaK MaTeMaTH4YeCKOTr0 MHCTPYMEHTa ISl M3Y4YEHUs
CIIy4ailHBIX COOBITHI, BEIMYMH U TpolieccoB. [Ipu n3yuenuun kypca o0oramarTcs
MPEACTABICHUS] O0YYaIOIUXCA O METOJaX HCCIEJOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKHX METOJ/IOB
NO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUNA O CIIy4allHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXKHBIX MPUMEpax, CIOKETHl KOTOPHIX MOYEPHHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUTSl OITMCaHUS aHTPOIIOMETPUUECKUX U JeMOrpahuyeCcKUX BEJIMYUH, OTPEITHOCTEN
B Pa3IMYHbIE POJIa U3MEPEHUSIX, JUTUTEIIBHOCTH O€30TKAa3HOU Pad0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcssi 0a30M il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUYECKUX METOOB,
HEOOXOMMBIX CIELUAINCTaM HE TOJbKO MHXKEHEPHBIX CIIELHUaIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM MeEpe MCHOJb3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIINX
gyucel — (PYHIAMEHTAJIBHOTO 3aKOHA MPUPOJIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIEHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JaHHOro y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne muauu «CiydaiiHble COOBITHS U BEPOSTHOCTIY CIY>KUT OCHOBOM
Uit pOpMUPOBaHUSI TMPEJACTABICHUN O PpACIPENEICHUH BEPOSTHOCTEH MEXIY
3HAYCHUSAMHM CIIyYalHBIX BeTMYMH. BaxxHyr0 4acTh B 3TOM cojiepKaTeIbHON JTMHUU
3aHMMAaeT H3Y4YCHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeieieHuil u



3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOIBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIbHOMY PACIIPEECICHUIM.

B yueOHOM Kypce npeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH W OINKMCAHME OTOM CBS3M C IIOMOILBIO
KOA(pQUIMEHTa KOPpPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIEpP>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHU», U3yYCHHYIO Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIKPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé oauH 2JIeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTb U CTATUCTHKa» HA yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B HenemIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, csa3HbBIN rpad, myTH B rpade: ukisl 1 nenu. CTeneHb (BaICHTHOCTH )
BepunHbL. ['padsl Ha TiockocTH. JlepeBbsi.

CrnyyaliHble SKCIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEpOSATHOCTH COOBITHI. CydaifHbIE OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Omneparnuu Haj COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcnepumenTa. Popmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmsie
COOBITHSI.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackansa. dopmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyin. CiyqdailtHbIi BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4YaWHbIE BEJIWYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHIAHUS
(ctpaxoBanue, JioTepes). MaremaTudyeckoe OXHAaHUE OWHApPHOW CirydalHOU
BEJIMYMHBI. MaTeMaThudyeckoe OKHUJAaHHE€ CYMMbl CJIyYallHbIX  BEJIHUYUH.
MareMatnyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO PaCIIpEICIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIyYalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OuHapHOM cllydaliHOW BeIM4MHBI. MaTeMaTuieckoe
OKHJIAHUE MPOU3BEIEHUS U TUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJIUYMH.
Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOTO paCHpPEEeICHUS.

Jlucnepcus ¥ CTaHIapTHOE OTKJIOHEHUE T€OMETPUUECKOT0 paclpeaeIICHHUS.
11 KJIACC

HepasenctBo YebObiméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akon
OoNbIIMX  4yucesl. BbIOOpOYHBI  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie



XapakTepUCTUKU. OLIEHMBAaHUE BEPOSTHOCTH COOBITUS IO BBIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX THIIOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHUAN.

HenpeppiBHble cnydaliHble BennduHbL. [Ipumeppl. @DyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeseHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIpUBOJSILIME K pacnpeneseHuto Ilyaccona.

KoBapuanua nByx ciuy4ailHeix BennuuH. KoapduumeHnt nuHelHOR
koppermsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuume Mexay JIMHEWHON CBSI3bI0 U IPUYUHHO-
CJICZICTBEHHOU CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESTEIbHOCTHIO YYEHOT0, 0CO3HAHUE TUYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMUYHUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pu3u4eCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOro 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSDKCHWHM BCEW JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TUBUIIN3AIINY, OBJIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIH3a;

BOCIIpUHUMATh,  (opMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKACHUSAX, Mpeayiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHHUI
(IpsiMble U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOUpATh HanboJee MOIXOIAIIUN C YYETOM CAMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMIOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U GOpPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEJSIMHA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS TIO XOJIy pEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesiTh
BU/JIBI pa0OT, IOrOBAPUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThl M1 KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OMEepUpOBaTh MOHATUAMH: Tpad, miockuii rpad, CBI3HBINA Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
OKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, dJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITA, HAXOJWTh BEPOSTHOCTA COOBITHMM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSIMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHS:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Dijepa, KOOpJAUHATHYIO
IPSAMYIO JUIsl PEIICHHsI 3a71a4, TI0JIb30BaThCsl (DOPMYITION CIOKEHUS BEPOSTHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEPHUPOBATH ITOHATHUSIMU: YCIIOBHAS! BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO TMpaBWJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (Gopmyny baiteca mnpu
pelleHnr 3a7ad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMysie U IO
OpTaHU3aLMU CIy4aHOTO YKCIEPUMEHTA;

NPUMEHATh W3y4YEHHbIE KOMOWHATOpPHBIE (QOPMYIBI MJs TEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CIIy4aliHbIH ONBIT (MCHBITAHUE), YCIIEX U HEYy/laya, HE3aBUCUMBbIE UCIIBITAHUS, CEPUSI
UCIIBITAaHUM, HAXOJAUTh BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUN A0 MEPBOTO
yClexa, B CEpUM HCHOBITAHUN bEpHYJUIM, B ONBITE, CBA3AHHOM CO CIIy4alHBIM
BbIOOPOM M3 KOHEUYHOI COBOKYITHOCTH;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOSTHOCTEH, JuarpamMma pacrpejerieHus, OuHapHas clydaiiHas BeJIMYMHA,
reOMEeTpUYECKOe, ONHOMUAIIBHOE PaCIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMUYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeiesieHusl IBYX CIydyalHBIX
BEJIMYUH [UISl BBIICICHUS pACHPEACIICHAS KaXKIOM BEJIMYMHBI, ONpPENEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTr0 OKUIAHUS CIIy4ailHOW BEJIMUMHBI (pacipeneieHus), IpPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNPH PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKUAaHNe OMHOMUAIBHOTO U T€OMETPUYECKOT0 pacipeleeHU;

cBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipenienieHHsi) TPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO paclpeIeICHUMN.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKUW TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PACIpPEICICHUSAMU;

OPUBOJUTH  NPUMEPBHl  33Jay, MNPUBOIAALIIMX K  [IOKa3aTeJIbHOMY
paclpeneneHno, 3aaad, MPUBOMAIIMX K HOPMAJIBbHOMY PacCIpENEIEHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTU IOKA3aTEIbHOIO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeeICHNUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PAaCIPEICICHNUS;

OnpenensaTh  KO3(PPUIMEHT  JTUHEWHOW  KOPpEeSUH,  BBHIOOPOUYHBIN
KO3 ULIHMEHT KOPPEIISALIIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuny HaJg MHOXKECTBaMU U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSATHOCT.
HeszaBucumsble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocrienoBaTeIbHbIX UCIIBITAHUI.
5 Ucneiranusa beprnynnu. CiyyaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuyaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
3aKkoH OOJIBIINX YUCET 5
2 DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oka3aTeIbHOE U 4
HOPMAaJIbHOE pacrupeeieHus
Pacnpenenenue Ilyaccona
5 CBs13b MeXy Clly4allHBIMH BEJIMYMHAMHU 6
O06001eHne U cucTeMaTU3alus 3HAaHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MIpeJICTaBICHHE 3aJIa4H C
oMoIIbo rpada
Crenensp (BaJIEGHTHOCTD)
BepiuHsbl. [IyTh B rpade.
Llenu 1 MUKIBL

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

I'padst Ha mockocTu. JlepeBo
CIIy4alHOT'O KCIIEpUMEHTA

https://m.edsoo.ru/24XFA5016

CayyvaiiHble SKCTIEPUMEHTBI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
cOOBITHS (MCXOMBI)

BeposiTHOCTB citydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposTHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOXKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU

https://m.edsoo.ru/JIIN2M7PO

https://m.edsoo.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




[Tepeceuenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
DopmyJia CIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3INKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopMyia yCI0BHOU
BEPOATHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEN.
dopmyJiia yCIOBHOM
BEPOATHOCTH

®opmyna noaHoI
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09CS5LX

11

®opmyia baieca.
He3zaBucumsbie coObITHSA

https://m.edsoo.ru/NYF9VJI6R6

12

13

14

Komb6unaropHoe npasuio
yMHOKeHUs. [lepecTanoBKY 1
(bakropuan

Uucno coueraHui.
Tpeyronbnuk Iackans

®opmyna Ounoma HproToHa

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

16

KonTponbnas padora Nel:
"I'padbl, BeposiTHOCTH,
MHO>K€CTBa, KOMOWHaTOpuKa"
bunapHbI Cy4alHBII OIBIT
(ucmpITaHMe), yCex

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

18

Heynauya. HezaBucumble
ucneltanud. Cepus
HE3aBHCHUMBbIX UCIIBITAHUHN 10
IIEPBOTO ycrexa

Cepust HE3aBUCHMBIX
UCTIBITAHUH JIO TIEPBOTO
ycrexa

Cepus HE3aBUCHMBIX
ucnblTanuit bepnymm

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

20

21

22

23

Cryvaiinslii BEIOOp U3
KOHEYHON COBOKYITHOCTH

[IpakTrueckas padoTa ¢
HUCII0JIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

CrnyuaitHast BeTM4MHA.
Pacnipenenenune
BEpOATHOCTEN. J{narpamma
pacnpeeneHus

Onepanuu HaJ CIly4aiiHbIMU
BenmurHaMu. [Ipumepsl
pacnipenenenuil. bunapHas
ClyJaiiHasi BeJINYMHA
I'eomeTpuueckoe
pacrpeieneHue.
bunomuansHoE
pacrpeneneHue

https://m.edsoo.ru/VCL7PSUOX

https://m.edsoo.ru/NE6OMIZJO

https://m.edsoo.ru/SMFB4W 1JM

https://m.edsoo.ru/C6TDDUNJS&

https://m.edsoo.ru/JTT2F54GL

24

MateMmaTtudeckoe OXKugaHue
CIIy4aifHON BEJTMYUHBI.

https://m.edsoo.ru/77Z76Y7KB




25

26

27

CoBMecTHOE pacrpeneneHue
JBYX CIIy4alHbIX BETUYHUH

HeszaBucumpble cnydaiinbie
BesimurHbI. CBOMCTBA
MaTEeMaTHYeCKOI0 OKUJaHUSI.
Matemaruueckoe 0xKHIaHne
OMHApHOI cy4aliHOM
BEJTUYHUHBI

MatemaTtuueckoe OxKHIaHue
Te€OMETPUUYECKOTO U
OMHOMHAIBHOTO
pacrpeeneHui

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/N9D71J9PM

https://m.edsoo.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4ailHON BEJTMYUHBI.
CoiicTBa aucrepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremMatudeckoe OKUgaHne
MPOU3BEJCHUS U AUCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIyYailHBIX BEJIMYHH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacrpeienieHus.
[IpakTuueckas pabota c
HCIIOIL30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

https://m.edsoo.ru/BOWSYV6LT

31

Z[I/ICHepCI/IH " CTaHOApPTHOC
OTKJIOHCHHUE T'COMETPUUCCKOTO
pacrnpeaciiCHus. .

https://m.edsoo.ru/NSGZU11.92




[IpakTnueckas padbota ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHII

O06001IeHNEe 1

32 . 1 https://m.edsoo.ru/K2Y9U56JG
CHCTEMATH3AIHs 3HAHWI
KonrtponbHast pabora No2:
"N b )

33 CHBITaHHﬂ CpHYyILH 1 https://m.edsoo.ru/EZTQ5A 060
CryvaiiHbple BEJIMYMHBI U
pacnpenenenus"
00600

34 ODIICHHE 1 § 1 hitps://m.edsoo.r/ZEKKZP13]
CHCTEMAaTH3alus 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 14

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOrimena. Teopema
bepnysmiu. 3akoH 60IBIIMX
yucel

Hepasenctso YeObimena.
Teopema YeoOnimera. Teopema
bepnysmiu. 3akoH 60IbIIMX
yucen

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQYS5US

Hepasenctso YeObimena.
Teopema YeOrimena. Teopema
bepnymiu. 3akoH O0sbIIMX
qucen

https://m.edsoo.ru/795RTYVP7

Br160opounsIii MeToT
HUCCIEeN0BaHuN

https://m.edsoo.ru/T3HDIU6RS

[TpakTrdeckas paboTa ¢
UCTIOJTb30BaHUEM 3JICKTPOHHBIX
TaOJIAIL

I'enepanbHast COBOKYIHOCTH H
CIIyJaifHasi BEIOOpPKA.
3HAKOMCTBO C BBIOOPOUYHBIMHU
xapakrepuctukamu. OreHka
CPEIHETO U TUCTICPCHH
TE€HEPAIBHON COBOKYITHOCTH C

https://m.edsoo.ru/79ISIHPHP

https://m.edsoo.ru/1234058PN




IIOMOIIBIO BBI60pO‘IHI)IX
XapaKTCPHUCTHUK

I'eHepaiibHast COBOKYITHOCTb U
cilyuaiiHasi BEIOOpKa.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLeHka
CPEIHET0 U TUCIEPCUU
TreHEPAIIBHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFSSLUWZX

10

O1ieHUBaHUE BEPOATHOCTEH
COOBITHH 1O BBIOOpKE

CraTtucTrdeckas THIIOTE3a.
[IpoBepka mpocTelux TUIOTE3
C TIOMOIILIO CBOMCTB
W3YYEHHBIX paclpeesICHUI

Craructuyeckasi runoresa.
IIpoBepka IpOCTEUIINX TUIIOTES
C IOMOIIBIO CBOMCTB
U3YYEHHBIX pacIpenelIeHUN

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5SVIR 1

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOIuUIL

https://m.edsoo.ru/ASKODEFOW

12

IIpumeps! HeNpepBIBHBIX
CIy4alHbIX BeJIMUYMH. QyHKIUA
IJIOTHOCTH BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
IIpumepsl 3a1a4, TPUBOASIIAX

https://m.edsoo.ru/TBYPVVI96N




14

K [TI0Ka3aTeJIbHOMY U K
HOPMAJILBHOMY pacIpeesICHUsIM
@yHKIYS INIOTHOCTH
BEPOATHOCTH I10KA3aTEIBLHOTO
pacnpezneneHus

https://m.edsoo.ru/0TSV4ANSGH

15

DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpezneneHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coObITuil. [Ipumep 3anauu,
MIPUBOJSIIEH K PaCIpEICICHUIO
Ilyaccona

https://m.edsoo.ru/D45SHUB3GM

17

18

19

[IpakTuueckas pabora c
HCTIOJIB30BaHUEM DJIEKTPOHHBIX
TabIunI

KoBapuanus 1Byx cimyyaiHbIX
BennuuH. Koapdunuenrt
KOPPEISIUH

CoBMecTHBIEC HAOIOICHUS ABYX
BEJINYNH

https://m.edsoo0.ru/6XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPQOZ9

20

Br16opounslii koahduiireHT
KOppesIIU

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznuune mexy TMHEMHON
CBSI3bIO U IPUYUHHO-
CIIEICTBEHHOH CBS3BLIO

JIuneiinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG




23

24

25

[TpakTrdeckas padoTa ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIUIL

[IpencraBneHue TaHHBIX C
MTOMOIIBIO TAOJIUIT U JUATPAMM,
olucareabHasi CTATUCTUKA

OmBITHI ¢ PAaBHOBO3MOKHBIMU
QJICMCHTAPHBIMHA COOBITUSIMU

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V 3

https://m.edsoo.ru/XLU9T8DVR

26

27

28

29

Brruucnenue BeposTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
bopmym

Brruucnenue BepostHocTeR
COOBITHI ¢ TPUMEHEHUEM
rpadu4ecKuX METO/IOB:
KOOpJMHATHAas MpsiMasi, 1epeBo,
nuarpamma Oitniepa

CrnyuaiiHble BETMYNHBI U
pacnpeneneHus
Marematnueckoe 0KUIaHUE
CIIy4yallHO! BEIUYMHBI

https://m.edsoo.ru/66 1IM9IPXR

https://m.edsoo.ru/2WSLLMRF6

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY

30

31

32

Maremarudeckoe oXugaHue
CIIy4ailHON BEJTMYHHBI

KonTtponbHas pabora:
"BeposiTHOCTB M cTaTUCTHKA"

Brruucnenue BepostHocTeH
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbl CpeiHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbLIEEe 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUSAMU: CTy4allHbINA SKCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIA HCXOM) CIy4ailHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITAX C PAaBHOBO3MOXKHBIMU
CITydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4alHbBIX SKCIIEPUMEHTAX
Haxonute ¥ ¢opMynupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
’ M0JIb30BAThCA  JUarpaMmMamMu  Oinepa #u  GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATHAMM: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HaXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATHAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCIIeX U HeyAayda; HaXOAUTh BEPOSATHOCTU COOBITUI B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUH /10 MEPBOrO YCIeXa, HaXOJIUTh BEPOATHOCTH
coObITHIi B cepuu uctibiTanuii bepuymnnu
6.8 OnepupoBaTb NOHATUSMM: CllydailHas BEJIMYMHA, pACIpENEICHHE
’ BEPOATHOCTEH, JuarpaMma pacipeiesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAaThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJabTarta
5 Teopus BeposTHOCTEN U CTaTUCTUKA
5.1 CpaBHHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIAy4YallHOM  BEJIIMYUHBINO

pacnpeaciiCHMIO Ujin C IOMOILIbIO JUarpamMm




OHGpI/IpOBaTB MOHATHEM MATCMATHUYCCKOI'o OXHJaHUA, NPUBOIHUTH
IIPUMEPHI TOI'O, KaK MPUMEHACTCA MaTEMATHICCKOC OKUJaHNEC CHy‘I&ﬁHOﬁ

32 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrpezeieHUIo

5.3 Nmetsb npeacTaBieHue o 3aK0OHE OOJIBIITUX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpenacraBnenne MaHHBIX C TOMOIIBI0 Tabiaui, W jamarpamMm. CpenHee
apudMeTHYeCKoe, MeauaHa, HauOOoJbIIee W HAMMCHbBIICE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHME YUCIIOBBIX HAOOPOB

Criy4aliHple SKCIIEPUMEHTHI (OMBITHI) W CIIy4alHbIe COOBITHSA. DIJIEMEHTapHBIC
coObITUst  (MCXO/bI). BeposATHOCTh cCiiydailHOTO COOBITHSA. BIM30CTh YACTOTHIN
BEPOSATHOCTH COObITHIA. Ciy4allHbIe OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSMH. BEepOSITHOCTH COOBITHIA B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMHA

Onepanuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEeIUHEHUE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Ditnepa. opmyna caokeHUs: BEpOSATHOCTEN

6.4

6.5

6.6

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpOATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. dopmyna nosiHoM BeposiTHOCTH. HezaBucruMbie COOBITHS

KomOunatopHoe mnpaBwio ymHokeHus. IlepectanoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHa

bunapHblif cioy4aliHblii ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucneltaHnsd. Cepusi HE3aBUCHMBIX HCIBITaHMKA [0 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHymm

6.7

Crnydaiinas BenmuuuHa. Pacnipenenenue BeposiTHOCTel. JluarpamMmma pacrpesiesieHus.
[Tpumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUYECKOEH OMHOMHUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIyYallHBIX BEJIMYMH: MATEMaTHYECKOE OKHIAHHE,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUC. HpI/IMepI)I MPUMEHCHUA MAaTEMATHYCCKOT'O
OXKUJAaHMs, B TOM YHUCIIE B 3a/ladaX U3 MOBCEAHEBHOM >KM3HM. MaTemaTHuecKkoe
OKHMJIaHWE OWHAPHOW CITydyallHOW BETWYMHBI. MaTeMaTHuuecKoe OKHIaHHE CYMMBbI
CIIy4aiiHbIX BeMYHH. MaTemMaTHueckoe OKUIaHue U TUCIIEPCHsI TEOMETPUIECKOTO
1 OMHOMHUAJIBHOTO pacIpeaesieHHH

5.2

3akoH OOJIBIINX YHUCEN U €ro poJib B HayKe, MpUpojae U oOmecTBe. BrIOOpOUHBIH
METOJI CCIICNOBAaHUI




IIpuMepsl HENpEpBIBHBIX — ClydalHbIX BeanyuH. [loHATHE O IUIOTHOCTH
53 pacnpezenenus. 3afady, IpUBOLALIME K HOpMaJIbHOMY pacnpezenenuto. [lonstue
0 HOpPMaJIbHOM paclpeaeIeHUN



IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBaTh U ONEPUPOBATH IOHATHAMHU: ONPEICIICHHUE,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTH UX; YMEHUE (POPMYINPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; YMEHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
annapar AJIs ONMCAaHUs PEAJIbHBIX IIPOLECCOB U SABJICHUH U IIPU PELICHUH
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU
croco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHAMM: HATypajJbHOE YUCIIO, LIEJI0€ YHUCIIO,
CTETIeHb C LIEJIBIM MOKa3aTejeM, KOPEeHb HaTypallbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
MoKasaresneM, Jorapugm uuciaa, CHHYC, KOCHHYC U  TaHIEHC
INPOU3BOJILHOTO YMCJa, OCTATOK I0 MOAYINI0, palMOHAJIBbHOE YHCIIO,
UppalMOHAIbHOE  YUCIO0,  MHOXXECTBA  HATypallbHBIX,  IIEIIBIX,
pallMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
NPU3HAKHA JIEIIMMOCTH, HAMMEHBIUI OOINMI JeuTeNh W HauMEHbIIee
oOriee kpaTHOe, anroput™M EBKiIMIa pH perieHuy 3ajad; 3HAaKOMCTBO ¢
pPa3NIMYHBIMH ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATbHBIX
BBIp@)KEHUI; YMEHHME ONepHpOBaTh MOHATHSAMM: IOCIEI0BATEIbHOCTD,
apudMeTHIecKas POTPecCusi, FTeOMETPUIECcKast TPOrpeccus, 0ECKOHETHO
yObIBaloIiasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]1aBaTh
MOCJIEIOBATEIBFHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMH: KOMIUIEKCHOE YHCIIO, CONpPSKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, hopma
3alMCH KOMIUIEKCHBIX 4ucell (TeoMeTpuyeckasi, TPUrOHOMETpHUECKas 1
anreOpanveckas); yMeThb IPOW3BOAUTH apuU(PMETHUECKUE IEHCTBUS C
KOMIUICKCHBIMUA ~ YHCJIAMH, TPHBOJIUTh TMPUMEPHI  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,
OTIpENIeIUTENb MAaTPHUIIbl, TEOMETPUUECKUN CMBICIT ONPEASIIUTENs

YMeHue onepupoBaTh MOHATUSMHU: PallMOHAIbHbBIE, WPPALMOHANIbHBIE,
MOKa3aTenbHbIe, CTENEHHBIC, Jorapu(MuuecKue, TPUTOHOMETPHUIECKHE




yYpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PaBHOCUJIBHOCTD
yYpaBHEHUU, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C MapaMEeTpoOM; MPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, WX CUCTEMBbI JJIsi PEIICHHUS MaTeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOUYHOCTh (DYHKIIMH, OTPAaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKLIMH, S3KCTpeMyM (DyHKIMH, HauOoJblllee U HaUMEHblIee 3HaYeHUs
(GyHKINU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIHS, aCUMIITOTHI rpaduka
GbyHKLUY, 11epBas U BTOpas NPOM3BOIHAs (DYHKIMH, T€OMETPUUYECKUI U
¢u3nyecKkuil CMBICT NPOU3BOAHOM, IepBOOOpa3Has, OINpeAcIEHHbIN
UHTErpajl; yMEHUE HaXOAWUThb ACUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCISATh IMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOIO H
KOMIO3ULUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOAWUTh NPOW3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCII0JIb30BaTh IPOU3BOJHYIO JJs MCCIENOBaHUSA (YHKLHH,
HaXOJUTh HAaWOOJBIINE W HAMMEHBIIWME 3HAueHUsS (DYHKIHI, CTPOUTH
rpaMKd MHOTOWIEHOB C MCIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHaIK3a; MPUMEHSTh NPOU3BOJHYIO JJIi HAXOXKICHUS HaWIy4Ilero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H
bu3HYecKuX 3aa4ax; HaXOJUTh TIOMAIU U 00BEMBI (PUTYD C TIOMOIIIBIO
MHTETpala; NMPUBOAUTH IIPUMEPHl MATEMaTHYECKOTO0 MOJCIUPOBAHUSA C
OMOUIbIO AU PepeHInaNnbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MNOHATHSAMH: Tpapuk (QyHKUMH, oOpaTHas
GyHKLUsA, KOMIO3UIMA (GYHKUMH, JTUHEWHas (QYHKUUs, KBaJpaTU4Has
byHKIMS, panmoHanbHas byHKIMS, CTEIECHHAs GyHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QYHKIMHM;, YMEHUE
CTpPOUTH TpaUKH U3y4eHHBIX (YHKLIUH, BBIIOIHATH NMPEoOpa30BaHUS
rpauKoB PYHKIMHA, HCIIOIB30BATh IPaUKH 71 U3YUEHUs TPOLIECCOB U
3aBUCUMOCTEH, NMPH PELICHUHU 3ajad U3 APYrHX y4eOHBIX NMPEIMETOB U
3aJa4 U3 pealbHOM KU3HU; BRIpAXaTh (OpMyJaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJI30BAaTh CBOMCTBA M rpadMKu (QYHKIMHA TS pelIeHUs]
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMu; H300pakaThb Ha
KOOPJMHATHOM IJIOCKOCTU MHOYKECTBA PEILICHUN YpaBHEHHI, HEPABEHCTB
U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM 4YHCJIE Ha
MPOLIEHTHI, 0JIM U YacTH, Ha JABM)KEHUE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CUCTEMBI IO YCIOBHMIO 3aJaud, MCCIEAOBATh IOJYYEHHOE DPELIECHUE U
OLICHUBATh MPaBAONOJO0OHOCTh PE3yJNbTAaTOB;, YMEHHE MOEIUPOBATH
pealbHbIE CUTyallud Ha SI3bIKE MATEeMaTHUKH;, COCTAaBJISITh BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl [0 YCJIOBHUIO 33J]1a4H,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIHM C MCIOJIb30BAaHUEM armapara
anredpbl, UHTEPIPETUPOBATH MOTYUCHHBINH PE3yabTaT
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YMeHue onepupoBaTh HOHATHAMH: CpeiHee apudMeTnieckoe, Mearana,
HauOoJIblIIee U HAMMEHbILIee 3HAYSHUs, pa3Max, JUCIIEPCHsl, CTAaHAAPTHOE
OTKJIOHEHUE YHCIIOBOTO Ha0Opa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBATH
UH(pOpMaLKIO, IPEJICTABICHHYIO B TaOJIMIIAX, HA JUarpaMmax, rpadukax,
OTPaKAIOIIYIO0 CBOKMCTBA PEaIbHBIX NPOLIECCOB U SIBJICHUH; IIPEICTABIIATD
MHGOpPMALIMI0 € T[OMOIIbIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM TpapUuecKux
METO/I0B U IEKTPOHHBIX CPE/ICTB; IpadMueCcKU UCCIIE0BATh COBMECTHBIE
HAOJIIOJIEHUsI C T[IOMOIIBIO JAMAarpaMM pacCEeUBaHUS U JIMHEHHOU
perpeccuu

YMeHue onepupoBaTh MOHATHUSMM: CIYyYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TIpaUYeCKUX METO/AOB; MPUMEHSThH
(GOpMYITBI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy ITOTHON
BepoATHOCTH, (hopmyny bepHymiu, koMOMHATOpHBIE PaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEABHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMM: CIlydailHasi BENWYHMHA, pacCHpelesieHne BEpOSITHOCTE,
MaTeMaTU4YeCcKoe OXKHJIAaHHE, TUCIEPCUSI W CTaHAApTHOE OTKJIOHEHHE
CIIy4ailHOH BEJIMYMHBI, (YHKIHH PpaCHpENeNeHUs U IUIOTHOCTH
PAaBHOMEPHOTO, TIOKA3aT€IbHOTO U HOPMAJIBHOTO PACIpPEICICHU;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpeleIeHu Ui
pemieHus: 3aaavy; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEIOBAHUMN; YMEHHE NPUBOIUTH MPHUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHUCEN B MPUPOJHBIX W OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUIMU: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETAHWUM, YHUCIO TEPEeCTaHOBOK, OMHOM HbIOTOHA; ymeHue
MPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCYKACHHUS JIsl pEIICHUS 3a]1aY;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYUEHHBIA PE3YIbTAT

VYMeHue onepupoBaTh IMOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXTPaHHBIA YroJ, CKpEIIMBAIOLINECS IpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMH, Yrojl MEXKIY HpPSIMOM M IJIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCIIOJIB30BATh MIPH
pelleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H
BEJIMYMH, PEIaTh CB3aHHbIC C HUMH NIPAKTHUYECKHUE 3a]1aun

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUIYpbl, 00BEM (QUTYDHI,
MHOT'OTPaHHMK, ITPaBUWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NuUpamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
HOBEPXHOCTU MHUPAMU[BI, MPU3MBI, KOHYCa, LMIMHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO TapajuIeeNuIena, NUpaMuabl, MPU3MBbI, LUIMHIpA,
KOHYycCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUYEHUS KOHYca M IWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromascss cepbl, IWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOT'OTpaHHHKA, W300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH




BPAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEACICHHUS N3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuo ¢Guryp mo
Pa3MUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC
MOCTPOCHHSI
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YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHbIE (UIYpBI; yMEHHE
pacno3HaBaTh paBHBbIE U MOJOOHBIE (UTYPHI, B TOM YHCIE B NPHPOJE,
UCKYCCTBE, apXHMTEKType; HCIIONB30BAaTh T'€OMETPHUECKUE OTHOIICHHS
IPY PEIICHHUH 33]1a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JUTHHA, YTOJ,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB H
U3 peajbHOW >KU3HU; YMEHHE BBIYUCISATH T'€OMETPUYECKHE BEITUYUHBI
(mmHa, yroi, TwIOmanb, 0O0BEM, IJIOMIAIh MOBEPXHOCTH), WCIOIB3YS
U3y4eHHbIE (POPMYIIBI U METOJBI, B TOM YHCIIE: IUIONIAlb TTOBEPXHOCTH
UpaMHUIBI, TIPU3MBI, KOHYCa, [MJIMHIPA, IUIomanas chepsl; 00béM Kyoa,
IPSIMOYTOJIBHOTO  TapaijieenuIe/ia, MHUPaMUIbl, MPU3MBI, LIHHIPA,
KOHYCa, [l1apa; YMCHHE HaXOJIUTh OTHOIICHNE 00BEMOB TOIOOHBIX QHUTYP
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YMeHue onepupoBaTh MOHITUSIMU: NPSIMOYIOJbHAs CUCTEMA KOOPANHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKaJIsIPHOE IPOMU3BEICHHE, BEKTOPHOE IIPOMU3BEACHME, YIOJl MEXKIY
BEKTOpAaMU; YMEHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHMs] TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX
IIPEIMETOB
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VYMenue BbIOMpaTh MNOAXOASIIMH METON JJIs pelIeHUs 3aJaud;
[IOHUMAaHUE 3HAYUMOCTHM MAaTEMaTUKU B M3YYCHUU IPUPOIHBIX W
OOILIECTBEHHBIX IPOLIECCOB M  SIBICHMUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM M MHUPOBOU
MaTeMaTU4YeCKON HayKu




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u niensie yncna. [Ipu3Haku qe1MMoCTy HEIbIX YUCel
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEUYHBIC TIEPHOANYSCKHE APOOH
13 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. JedcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapru(MbI
JeiicTButenpHble uucia. ApudmeTnueckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmkéHHble BBIUKCICHHS, MpaBWiIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KommiekcHbie uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 enpie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpuuecke ypaBHEHUs
2.4 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHUS
2.5 [enbie 1 IpoOHO-paliOHaTbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIE U TOTaprUPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecke HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpeenuTesb MaTPUIbI
3 OyHKIUU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢ynkumuu. BzaumHo oOpartHbie

>l ¢ynkuuu. Yétneie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKINHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HauOosbliee m HauMeHblIee 3Hau€HHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areieM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TPOM3BOIHOW K HCCIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* MaremaTtuka. AnreOpa M Havajla mareMatudeckoro aHammza; 10 kmacc.
yrayonenHoe o0yuenue Mepsisak A.I'., Homuposckuit J[.A., [lonskos B.M.;
non penakuuedt [lomonsckoro B.E.  OOmectBo ¢ orpaHuueHHON
oTBeTCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PA®»; AkunonepHoe
00111eCTBO «3narenbCcTBO «IIpocBemienue»
* MaremaTtuka. AnreOpa W Havaja MareMaTudeckoro aHaimmsa; 11 kiacc.
yrayonennoe ooydenue Mepsnsak A.I'., Homuposckuit [[.A., [Tonskos B.M.;
nonx penakmuer  Ilomomsckoro B.E.  OOmectBo ¢ orpaHu4YeHHOMN
oTBeTcTBeHHOCThIO M3naTenbckuil ieHTp « BEHTAHA-I'PA®y»; AkunoHnepHoe
00111eCcTBO «3narenbCcTBO «IIpocBenieHue»
» Martematuka. ['eomerpus; 10 knacc. yrnybnennoe ooydenue Mepsinsik A.T .,
Homuposckuii J1.A., IlonskoB B.M.; mom penakuueit Ilomonbckoro B.E.
OOmiecTBO € OrpaHMYEHHOW OTBETCTBEHHOCTBhIO M3marenbCcKuil  LEHTp
«BEHTAHA-I'PA®y; AK1IMOHEpHOE 00111eCTBO «3paTeancTBO
«ITpocBenieHue»

* Marematuka. ['eometpust; 11 kiacc. yrinyonenHoe ooyuenue Mepsnsik AT,
Homuposckuii JI.A., IlonskoB B.M.; mom penakuueit Ilomonbckoro B.E.
OO0miecTBO ¢ OrpaHUMYCHHOM OTBETCTBEHHOCTBIO M3marenbCckuil  IEHTP
«BEHTAHA-T'PA®y; AKIIMOHEpHOE 00111eCcTBO «3naTenbCTBO
«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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