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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHain3a OoJbIIMX JaHHBIX. lleHTpanabHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
oOCyKJleHHe 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAEPKATEILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMONIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DIIEMEHTApPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditiepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenue  BepodtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4ailHble BEJIMUMHBI.

MareMatrdeckoe OXHJAaHWE CIy4alHOM BeJUYMUHBI (paclpeaceHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBbl  CIIy4ailHbIX BEJIMYMH. MaTemMaTH4ecKOe  OKHJIaHHE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKUJAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIyYalHbIX
BeauunH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uyucen.  BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. OyHKIUS ITIOTHOCTU U CBOMCTBAa HOPMAJIBHOTO PACIpEICICHUS.

ITocnenoBaTeIbHOCTh,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amaun,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOU CBSI3bI0O U NMPUYHUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TPaKJAaHCKOro oOiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILJIOMY M HAaCTOAILIEMY POCCUHWCKOW MaTeMaTHKH, LICHHOCTHOE OTHOULIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTEeMaTUYeCKHe 3HAaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKd ©  OOIIECTBEHHOW  TMPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOLUEHWH MEXAYy TMOHIATHAMH, (OpMyIHpPOBaATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JenaTb BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIEHUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uH(popMaluu o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE TelCTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOTHI, pacrpeaeisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

CBOOOJHO OMEpUpOBaTh MOHATUSAMHU: Tpad, miiockuil rpad, cBsA3HBIA rpad,
nyTe B rpade, Lemnb, ITUKI, JIEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIYy4ailHOTO
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTApPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4alHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU;

HaXOJUTh U (POpMYyTHUPOBaATH COOBITHS: TIEPECEUCHHE, OOHETMHEHUE TaHHbBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOXKHOE JAAHHOMY, HCIIOIh30BaTh JIUATPAMMBI



DOiinepa, KOOPIMHATHYIO MPSIMYIO Ui PElIeHHUs 3a7ad, MOJb30BaThes (HOpMysoin
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  NOHATUAMM:  YCIIOBHAs  BEPOSATHOCTb,  YMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C MOMOUIbIO IpaBUiIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TMOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pemnieHuu 3a1ad, ONpeaessTh He3aBUCUMOCTh COOBITHIA O opmyTie u
110 OPTaHMU3ALMHU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (QOPMYJbl [Jsl NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4YallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHbBIA  ONBIT
(ucmipITaHKE), ycHex W Heyjada, He3aBUCHUMBIE HCIIBITAHUS, CEpUsl WCIBITaHUH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO ycrexa, B
cepuu UCIbITaHUW BepHyJIN, B OMBITE, CBI3aHHOM CO CIIy4alHBIM BBHIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa paclpelerieHus, OWHapHas ciydailHas BeJIU4YMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpEENICHUs IByX CIIydalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMATHYECKOTO OXHMIAHUS CITydailHOU
BEJIMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MATEMATHYECKOTO OXKUIAHUS
IpU PELIEHUH 3a/lay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHEe OMHOMHUAIBHOTIO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipeiesieHHsi) TIPU PELLIEHUU 3a/lay, BBIYMCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHHUI;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
5 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSATHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumeble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocse10BaTeNbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepaymm. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
Ha3zBanue KosmmuectBo OCHOBHBI€ BU/IBI JICATEIIBHOCTH
pazzeina (TeMbl) 4acoB Ocnosroe conepanne OOyJaroIIIXCS
DneMeHThI Teopuu rpadon 3 I'pad, csa3HbIM rpad), npeacTaBicHue [IpencraBisiTh OOBEKTHI U CBS3U
3a/1a4M C MOMOIIbIO Tpada. MEKly HUMU € MOMOIIIBI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HaXOJWUTh MYTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibL. rpada.
['padst Ha mtockocTu. JlepeBo BoigensaTs B rpade nenu u mukIibl.
CIIy4alHOTO JKCIIEPUMEHTA CrpouTts 1epeBo M0 ONMCAHUIO
CJIy4allHOTO OMbITa, OMUCHIBAThH
Cly4JailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemnrate 3agadyu ¢ moMOIIbIO
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) Boiienars 1 onuceIBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepositHOCTH
ciydaitHoro coObITus. BepostHoctu
COOBITHH B OIIBITAX

C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4ailHble COOBITHUS B CIIy4aitHOM
OIIBITE.

DopMyIIMpOBaTh YCIOBUS IPOBEACHUS
CIIy4alHOTO OIBITA.

HaxoauTek BeposiTHOCTH COOBITHI

B OIIBITaX C PAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMU
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Onepauun

HaJ MHOXKECTBaMU

1 COOBITHSIMU.
CrioxeHre 1 YMHOKEHHE
BEPOSATHOCTEM.

Y coBHAsI BEPOATHOCTb.
HeszaBucumeblie coObITHSA

[Tepeceuenue, 00beAMHEHUE MHOXKECTB
U COOBITHI, MPOTHUBOIIOJIOKHBIC
cobpiTus. DopMyria CIOKEHUS
BEPOSITHOCTEH Y CIIOBHASI BEPOSITHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
PopmyJia TOJTHOU BEPOATHOCTH.
®opmyia barieca. HezaBucumeie
COOBITHS

Hcnonp3oBath AuarpamMmel Ditnepa

1 BepOajpHOE OMMCAHUE COOBITHI
IIPU BBITIOJIHEHUU ONE€palui

HaJl COOBITUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
cOOBITHH IO Mepe HACTYILICHUS
JIPYTUX COOBITHH B CIIy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCITOJIb30BAHUEM JIEPEBA CIIYHaHOTO
omnbITa, (GOPMYI CIOKECHUS

Y YMHOKEHHSI BEpOSITHOCTEN

DeMeHTHI KOM6HHaTOpI/IKI/I

KomOunHaTopHOe npaBuiio yMHOKESHHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyronpHuk [lackans.
®opmyna 6unoma HerotoHa

®opMyIMpOBaTh U 10KA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcnonb30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YeHHBbIE KOMOMHATOPHBIE (DOPMYJIBI
JUIS IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
9JIEMEHTAPHBIX COOBITUHN B CITy4YallHOM
OTIBITE.

[Tonb3oBatbes popmyioi u
TpeyroubHukoM [lackans

JUTSL OITPEIeNICHUs UM CIla COYETaHU M.
[Ipumensarts Gpopmyny OuHOMA
HrroTona st mpeobpazoBaHus
BBIPKCHUN
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4aliHbINA OIIBIT Pa30uBath Cl10XKHbBIE SKCTIEPUMEHTHI

ucnblTanni. Mcnpiranus (ucnblTaHKE), yCIex U Heyiaya. Ha OT/EJIbHBIE UCTIIBITAHUS.

bepnym. HeszaBucumele ucnbiranus. Pemate 3a1aun Ha monck

CrnyualiHbIi BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUM 10 IIEPBOTO yclexa u
HE3aBUCHUMBIX UCIIBITAHUN bepHyIuIn. B CEpUAX UCIBITAaHUN bepHyiun,
CnyyaiiHblii BBIOOp U3 KOHEUHOU a TAK)KE€ B OIIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHON COBOKYITHOCTU
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX (dakToB 1 POpPMYII, B TOM UUCIE B XOJI€
Ta0JIHIL IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
Ciy4yaiiHbIE BEJTMYUHBI 14 Cny4aiinas BenmumHa. Pactipenenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaciicHusI

BeposiTHOCTEU. [narpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYUHAMM.
[Ipumeps! pactipenenenuii. bunapnas
ciydaiiHas BennuuHA. ['eomerpuyeckoe
pacn-peneneHue. buHoMuaabHOE
pacnpenenenue. MaremaTuyeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMeCTHOE pacpeeneHUe IByX
CIIly4alHbIX BeJIM4YuH. HezaBrucumbie
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTU4ECKOr0 OKUJAHHUS.

BEJIMUMHA, paclpeiesieHue, Ta0uia
pacnpeaesneHusi, AuarpaMmma
pacrpeeneHus.

Haxonute 3Haue€HUSI CYMMBI U
MPOU3BEICHUS CTyUYaHbIX BEJIMUMH.
Ctpoutb OMHapHBIE pacrpeacieHus
10 OTIMCAHUIO COOBITUI B CITy4alHBIX
onbiTax. CTPOUTH U pacrio3HaBaTh
reOMETPHUICCKOE U OMHOMHAIIBHOE
pacrnpeeneHus.

Pematp 3a7aun Ha BEIYMCIICHUE
MaTeMaTUYECKOr0 OXKUJAHUS.
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MaremaTudeckoe oxxuaaHue OMHapHOM
CIIy4alHOM BEJIUYHHBI.
MareMaTtndeckoe OKUAaHne
r€OMETPUYECKOI0 1 OMHOMHAJIBHOTO
pactpenenennit. Jucnepcus u
CTaHIAPTHOE OTKJIOHEHHUE. [lucnepcus
OMHaApHOM CTydyallHON BEJIMYUHBI.
CBoOICTBA TUCIIEPCHH.
MatemaTiudeckoe 0KuJaHue
IIPOU3BEICHUS U TUCIIEPCUSI CYMMBI
HE3aBUCHUMBIX CITyYalHbBIX BEJIIMYMH.
Jucnepcusi OMHOMUAIILHOTO
pacnpeneneHus.

[Ipaktrueckas pabora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

CTpouTh COBMECTHBIE pAaCIIPENEIECHUS.

N3yuyarh cBOCTBA MATEMATUYECKOTO
OKHIaHUSL.

Pemiars 3a1a4u ¢ TOMOIIBIO
W3YYCHHBIX CBOMCTB.

[1o n3y4yeHHbIM pOopMyJIaM HAXOAUTh
MaTeMaTUYECKHUE OKUIaHUS
CIIy4yalHbIX BEJIUYMH, UMEIOLITUX
reOMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeneneHus

OcBauBaTh NOHATUS: TUCTIEPCHS,
CTaHIAPTHOE OTKJIOHEHUE CITyYalHOU
BEJINYMHBI.

Haxonuts nucnepcuro

10 PacIpeaeIICHUIO.

N3yyaTh cBOMCTBA TUCIIEPCHUH.

[To uzydueHHbIM hopMyJiaM HAXOJIUTh
JIACTIEPCUI0 OMHOMUATILHOTO
pacrpeaeseHus, B TOM YUCIIE B XOJI€
MPaKTUYECKON pabOThI

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne /it Konrtpoabnbie Ilpakruueckue

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypcsl

3aKoH OOJIBIINX YUCEI

DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH

Pacnpenenenue Ilyaccona

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), oka3aTeIbHOE U 4

HOPMAaJbHOE paclpeaeICHUs

CBs3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU 6

O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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11 KUIIACC

Ha3zBanue KommuecTBo OcCHOBHBIE BUJIBI IESITEILHOCTH
OCHOBHOE co/iepKaHue
pazzeina (TeMbl) 4acoB 00yJarommxcs
3aKoH OOJBIINX YK CEIl ) HepasenctBo Uebrniména. Teopema Pa3bupats nokazarensCTBa TEOPEM.

Yeoniména. Teopema bepnysm.
3akoH OosbIuxX ynces. BeiOopouHslii
METO/ UCCIICAOBAHUI.

[IpakTrnueckas pabota

C UCTOJIb30BAHUEM BJICKTPOHHBIX
TaOJINII

OcBauBaTh BEIOOPOUYHBII METOA
UCCJIEI0BAHNM, B TOM YHCJIE B XOJI€
IPaKTUYECKON pabOThI

DJeMEeHThl MATEMATHUYECKOU
CTATUCTUKH

I'enepasibHast COBOKYIIHOCTD U
ciiyJaiiHasi BBIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMU XapaAKTEPUCTUKAMHU.
OneHka cpegHero U JUCIepCcuu
reHepaIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTepucTuk. OLieHUBaHUe
BEPOSITHOCTEH COOBITUI TTO BBIOOPKE.
Craructrueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO
CBOMCTB W3yYEHHBIX PACTIPEICIICHUMN.
[IpakTtrueckas pabora

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: T€HEpaIbHAs
COBOKYIHOCTb, BEIOOPKA, BELIOOPOYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Boruucaste BEIOOpOUYHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
IrE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTUYECKAS
TUIOTE3A.

OneHnBaTh BEPOSITHOCTH COOBITUN U
IPOBEPATH MPOCTEHUIINE TUTTIOTE3bI
Ha OCHOBE BBIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B X0JI€ IPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHEI (pacrpeacicHus),
MIOKa3aTelIbHOE U
HOPMAaJIbHOE pacIpeiesIeHUs

[IpuMepbl HEMPEPBIBHBIX CITYyYaWHBIX
BeJIMYMH. OyHKIUSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3anay,
MIPUBOJAIINX K MOKA3aTEIIbHOMY

Y K HOPMaJIbHOMY pacIpeIeICHUSIM.
@DyHKIMS IOTHOCTH BEPOSITHOCTU
ITOKA3aTEJIbHOTO PACIIPEACTICHUS.
@OyHKIMS TUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO PACTIPEACICHUS

3HAKOMUTbHCS TTOHITHSIMH:
HeTpepbIBHAS ClyyaliHasl BEJIMUMHA,
HETPEPBIBHOE PACIIPEICIICHUE,
(GYHKIIUS TTIOTHOCTHA BEPOSITHOCTH.
HaxoauTth BeposSTHOCTH COOBITHI
10 TaHHOU (PyHKIIHH

IUIOTHOCTH.

3HAKOMUTBHCS C MOHSATHIMHU:
II0KAa3aTeJIbHOE paclpeeICHUE,
HOPMAJIBHOE pacipeeICHUE.
BriaensaTe no onucanuio ciry4anHbIe
BEJIMYMHBI, paCIIPEICIICHHBIE

10 MTOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3a1a4,
MPUBOASAIIMX K MOKA3aTEIIbHOMY
pacCIpeieIEHUIO U K HOPMAJIbHOMY
pacIpeieIeHHUI0

Pacrnipenenenue Ilyaccona

[TocnenoBaTeNbHOCTH OJIMHOYHBIX
HE3aBUCUMBIX COOBITHIM.

ITpumep 3amaun, NIpUBOAALIEH

K pacupeaenenuro [lyaccona.
[Ipaktrueckas pabora

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINII

Bp1aesaTe 1o onucaHuio CIIy4anHoro
OTIBITA BEJIMYUHBI, PACIIPEICTICHHbBIE

1o 3akony Ilyaccona.

Pewmrars 3a1auun, B TOM 4ucie B Xo1€
IPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI 3JIEKTPOHHBIX
Ta0JIHI
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CBsi3b MEXy CITy4YaiiHBIMU
BEITUYMHAMU

KoBapuanus n1Byx ciydaidHbIX
BenuurH. Koaddumment koppensuu.
CoBMecTHbBIE HAOJIIOICHHUS IBYX
BennurH. BeiGopounslif koadduiimeHt
Koppessanuu. Paznuuue Mexy
JIMHENHOM CBA3BIO U IIPUYUHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccus. [IpakTnueckas padora

C UCITOJIH30BaHUEM DJICKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: KOBapHALIMS,
KOA(PPUIUEHT KOPPEISILIMY, JINHEHHAS
3aBUCHUMOCTb.

OueHuBaTh XapakTep CBSA3H MEXIY
CJIy4aliHBIMHU BEJIMYMHAMHU, UCXOS
U3 IPUPOJIbl JAHHBIX U BBIYUCIEHHBIX
XapaKTEPUCTHK.

Hcnonp30BaTh 1ruarpaMMsl
pacceuBaHus ISl U300paKeHHS
COBMECTHOTO pACCEUBaHUs

JaHHbIX.

Haxonuts ko3ppunmenTsr ocu
JUarpaMMbl, B TOM YHUCJIE B XOJI€
IPAKTHYECKON pabOoThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKITHI

O06o061enne n
cucTeMaTH3alus 3HaHUU

11

[IpencraBiieHre TaHHBIX C TOMOIIBIO
TaOJUIl U JUarpamMmM, onucaTtesibHas
CTaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ TpUMeHeHneM Hopmy U
rpauuecKux METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
nyarpamma Ditiepa), ciaydaiHbie

[ToBTOPATH U3y4YEHHOE U BBICTPANBATh
CUCTEMY 3HAHUI
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BEJIMYMHBI U pacCIpeieIeHus,
MaTEMaTUYECKOE OKUJaHUE
CIIy4YallHOM BEJIUYUHBI

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIN Tpad, npeacTaBieHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

Cnyyvaiinble S5KCIIEpUMEHTHI (OIBITHI) U
CIly4aiiHble COOBITUS. DJIEMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposTHOCTH citydaliHOTO COOBITHS.
BepositHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMU

BeposTHOCTH citydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU

21



VYcinoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyria yCIOBHOM
BEPOSATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. DPopmyra yCIOBHOMN
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyia baiieca. HezaBucumbie
COOBITHS

12 KomM6uHnaTopHOE IpaBUII0 YMHOXKEHHUSL.
[lepecTanoBku U paxkropuan

13 Yucino coueranuid. TpeyroibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTtponpsnas padora Nel: "I'padpsr,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH
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20

[IpakTuyeckas pabora c
YICIIOJIb30BAHUEM JJICKTPOHHBIX TAOJIHIY

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU

BennunHamu. [Ipumepsl pactipeieieHui.

bunapnas cirydaiinas Beau4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE PacpeaciICHuc

24

MareMaTtnueckoe 0KMIaHNE CIIy4aliHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUIAHMUSL.
MaremaTtnueckoe 0xHuaaHne OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OkuaaHue
TCOMETPHUICCKOI0 1 OMHOMMAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeIMurHbI. CBOMCTBA AUCTIEPCUI

29

30

Maremaruueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BCJIMYUH

[IpakTuueckas padora c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL
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Jucnepcrss OMHOMHATIBHOTO

31 pacnpenenenus. [Ipakruueckas padoTta ¢ 1
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
32 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
Kontposbnast pabora Ne2: "McnbiTanus
33 bepnymnu. CrydaifHble BETUYUHBI U 1
pacnpeneneHus"
34 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

Br100pouHBIif METO] ICCIIETIOBAHUIMA

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPEHErO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh M CITydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

25



OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHHUI

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMepr! HEPEPBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOSATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3aa4, MpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKIJ;I/H[ IJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

IlociiemoBaTeNIbHOCTE OMHOYHEIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTnueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUII

KoBapuanus 1Byx ciyyailHbIX BETMYHH.
Koadpduument koppensunu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BETUYUH
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20

Bri6opounsiii k03 puimeHT Koppensuu

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOIIHUIL
[IpencraBieHne NaHHBIX ¢ TOMOIIBIO

24 TaOIHI] ¥ TUarpamMm, orucaTeIbHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTnuecKoe OKHIaHUE CITyYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU
BEJIMYMHBI

31 KonTtponbHas padora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C
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npuMeHeHueM (GopMyIl U rpapuyecKux
METOJIOB

34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34

28



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



