MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA
MUHUCTEPCTBO OBPA30BAHUS KAJIMHUHTPAJCKOI OBJIACTHU
T'AY KO 00 IIWJIH

PACCMOTPEHO COI'JTACOBAHO YTBEP}KL[EHO \
3aBenyrouui kadenpoit 3aMecTHUTeNb AUPEKTO ' % '.‘f?'
TOYHBIX H% //a
JlosToser MLA. ¢/ llrpanu D.B. \
IIpoTtokon Nel [Tpukaz Ne 299 )
ot «30» aBrycra 2023 r. oT «31» aBrycra 2023 r. oT 3 1» “aBEYCTE 5023 .
PABOYAS TPOT'PAMMA

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKAY
st ooyuaronuxcs 10B kiacca

Pa3zpabotuuk
Jloneosey M.A.

Kamununrpan 2023



HOACHUTEJIBHAS 3AIINCKA

VY4eOHblil Kypc « BeposiTHOCTh M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHS SBIISIETCS
OPOJOJKEHUEM M Pa3BUTUEM OJHOMMEHHOTO YYEOHOro Kypca YriayOnéHHOTro
YPOBHSI Ha YPOBHE CcpeiHero o01ero oopazoBanus. YUeOHbIH Kypc MpeaHa3HaueH
U1 OPMHUPOBAHUS Y OOYYAIOIMUXCA CTATUCTUYECKON KYJIbTYphl U TOHUMAaHHS
pPOJIM TEOPUH BEPOSTHOCTEN KAaK MAaTeMaTHYECKOI0 MHCTPYMEHTA Ui U3Yy4YEHUS
CIIy4alHBIX COOBITHH, BEIMYMH U TIporieccoB. [Ipu n3yuenun kypca oboramiarorcs
Npe/ICTaBlIeHUsT 00yYaroUuMxcsi O METOJaX HCCIEeIOBaHUS HM3MEHYMBOTO MUpA,
pa3BUBAETCS NMOHMMAaHHE 3HAYMMOCTM M OOUIHOCTH MAaTE€MaTUYECKUX METOJOB
NO3HAHMS KaK HEOTHEMJIIEMON YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha YpOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEKIY
HUMH Ha Ba)XXKHBIX NMPUMEPaX, CIOKEThl KOTOPBIX MOUYEPITHYTHI U3 OKPYXKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MPEICTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATUYECKUX MOJACIIAX, UCIIOIb3YEMBIX
JUTSL OTIICAHUS aHTPOMTOMETPUUECKHUX U IEMOTpapUUeCKUX BEIMUKH, OTPEITHOCTEH
B Pa3JIMYHbIC POJAa UBMEPEHUIX, JJIUTEIbHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE. Y YeOHBIHN
Kypc sBiseTcss 0a30i JUIsi OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOJIMMBIX CIEIHATIMCTaM HE TOJIBKO MHXEHEPHBIX CIICIIMATIbHOCTEHN, HO TaKkKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHbBIE HAYKH
B 3HAUMUTEIBHOM MeEpe WCHOJB3YIOT ammapar aHajau3a OOJIBIIUX JIaHHBIX.
IleHTpanpHyl0 4YacTh y4eOHOro Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJBIINX
yucenl — (PYHIAMEHTaJIbHOTO 3aKOHa MPUPOJNbI, HMEIOMIEr0 MaTEeMaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCT, W CTATUCTUKA» HA YrayOJEHHOM YpPOBHE BBIJICIICHBI OCHOBHBIC
conepxkarenbuble TUHUK: «CiydaiiHbie COOBITHS U BEpOSITHOCTH» M «CiydalHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEI.

[ToMHMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
MaTepuaia JaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MAaTeMaTHYeCKHX Y4eOHBIX
KypCOB.

Conepxanue muHun «CiaydailHble COOBITHSI M BEPOSITHOCTH» CIYKUT OCHOBOM
st GOpPMUPOBAHUSL TPEACTABICHUNA O paclpelleieHUd BEPOSTHOCTEH MEXKIY
3HAYEHUSIMU CIIyYalHBIX BEJIMYUH. BaXXKHYIO 4acCTh B 3TOW CONEPKATENBHON JINHUU



3aHUMAET HU3Y4YEHHUE TEOMETPUYECKOTO U OHHOMHMAIBHOTO paclpelesieHuid u
3HAKOMCTBO C WX HEMNPEPHIBHBIMH aHAJIOTaMH — IOKa3aTeJbHBIM U HOPMaJbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpesielieHus MM, aKIEHTUPYIOT BHHUMaHHWE OOYYaloImMXCS Ha ONUCAHUM U
U3YUYEHUHU CIIyYalHbBIX SIBICHUN C MOMOIIbI0 HEMPEPhIBHBIX QyHKIMU. OCHOBHOE
BHUMAaHUE YACJISIETCS MMOKa3aTeIbHOMY U HOPMaJIbHOMY paclpe/IeICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIBbHOE H3Y4YEHUE CBS3U
MEXIy CIIydallHBIMH BEJIWYMHAMH U OMNHUCAaHHWE OTOHW CBSI3U C TOMOIIBIO
KO3 PUIMEeHTa KOPPENSIMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIep>KaHMsI Pa3BUBAIOT TeMY «J[uarpaMMbl paccenBaHus», U3YUYEHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusi, U BO MHOTOM OINUPAIOTCS HA CBEIAEHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oamn sneMeHT  couepXkaHUsA, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEJOBATEIIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINX B €UHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeiesieHueM
BEPOSITHOCTEH KOJUUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUMN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JJISI OyAylIuX aOUTYpUEHTOB, MOCTYIAIONIUX Ha y4eOHbIC
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TIICHUXOJIOTHEH W
yIPaBIICHUEM.

Ha u3ydenne yaeOHOTO Kypca «BeposiTHOCTb U CTaTUCTHKA» Ha yTi1yOJIeHHOM
ypoBHe oTBoaAMUTCS 68 "acoB: B 10 kitacce — 34 vaca (1 yac B Hegeno), B 11 kimacce
— 34 yaca (1 gac B HefieNI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiIMHbI. ['padbl Ha TIOcKOCTH. JlepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObITus (MCcx0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. Ban30cTh 4acTOTHl U
BEPOSTHOCTU COOBITUM. CiTyyaliHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: NepecedeHre, 00beAMHEHNE, TPOTUBOIION0KHbBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEN.

YcioBHas BEPOSITHOCTb. YMHOKEHUE BEpPOSITHOCTEH. JlepeBo ciy4alHOro
skcniepuMmenTa. Gopmyna nosHou BeposTHocTH. Popmyna baiieca. HesaBucumslie
COOBITHUSI.

bunapHbIil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. Tpeyronapuuk Ilackans. ®opmyna OuHOMA
HerotoHa.

Cepust He3aBUCUMBIX UcTibITaHu bepryu. CioydaliHbli BEIOOp U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHbIMHU BelMUMHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHCIE€ T[E€OMETPUYECKOE H
OMHOMMAIIEHOE.

KBaJpaToB.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YTJTYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYP
rpaXJIaHCKOro  ofOmiectBa  (BBIOOPBI,  OMNPOCHI M JPyroe), yMeHHUe
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSAMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHUH B JPYTMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITEIBHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUM, BOCTIPUUMUYHUBOCTH K
MaTE€MaTHYECKUM aCHEKTAM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3JI0pOBOTro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi (pU3NUecKasi aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IPU 3aHITUSX CIOPTUBHO-030POBUTEIILHOU €SI TEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  O0Opa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW  KYJIbTYpbl, TOHHUMAHUE BIUSIHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpelbl, OCO3HaHUE III00aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [Jis1 penieHus 3aaad B o00JacTu
OKpY)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYpOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO ICATEILHOCTh HHIUBUAYAIBHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAINH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPABHEHUS, KPUTEPUH MPOBOJANMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC H OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIHOUECHUHN, YMO3aKIIOUEHNUN 110 AaHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJEHHUS U BHIBOJIbL;

BbIOMpaTh cmocod pemeHus y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEUIEHUs, BHIOMpATh HanboJee NOAXOASIIIHNI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHBOpPEUYHE,  MpoOJIeMy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro o0beKTa, sIBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIECHHUI;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOopM
IIPE/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSATENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pPEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS TI0 XOJy pEIICHUs 3aayu,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMBbl, pelIaeMoi 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha IIOMCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJICHHUSA C CYXJICHUSMH APYTMX YYaCTHUKOB
ayajaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO IMO3HUIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHMS 3a/la4d, SKCIIEPUMEHTA, UCCICIOBaHUA,
IIPOCKTa, CaMOCTOSITCIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS € Yy4ETOM 3aj]ad
MIPE3EHTAIMN U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAACTh
crioco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTara PEIICHHS
MaTEeMaTHYECKOHN 3a71a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIH B YCIOBHIM, OOBSICHATH MPUINHBI
JTOCTIKEHUS WJIM HEJOCTIIKCHHS PE3yJbTaTOB JEATEIBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad4, MPUHUMATh IIeJIb COBMECTHOM
JCATEBHOCTH, TUTAHHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, paclpecisTh
BU/JIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (00CYykaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATD
CBOM JICMCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH]Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUi TPOAYKT 1O KpPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKM Tpad, CBSI3HBIN Trpad,
nyTe B rpade, Ienb, UK, JEPeBO, CTENEeHb BEPIIUHBI, JEPEBO CIy4ailHOTO
AKCHEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIH HKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, FJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXO.)
CIIy4ailHOTO  OMbBITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMNBITAaX C
PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXOAUTh M (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITHI, COOBITHE, TMPOTHUBOIIOJIOXKHOE JTAHHOMY, WCIOIL30BaTh JIHATPAMMEI
Diisiepa, KOOPJIMHATHYIO NPSIMYIO JUIsl PELIeHHs 3aJ]iay, MOJb30BaThcs (HOpMyIoi
CJIOKE€HHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH TOHATHUIMU: YCIOBHAsI BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEpPEBO  CIYYalHOIO  O3KCHEPUMEHTa, HAaXOAMTh
BEPOATHOCTU COOBITUM C MOMOIIBIO IpaBWIa YMHOXEHUS, J€peBa CIIy4ailHOTO
OMbITa, HMCIOJB30BAaTh (POPMYNy MOJHOM BeposTHOCTH, (popmyny baiieca mpu
pelieHnyd 3ajad, OMpeAessTh HE3aBUCUMOCTb COOBITUH 10 QopMmysie U IO
OpraHM3alUU CIY4aiiHOTO DKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHBIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4alHOTO OIbITa, PELICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepUpoBaTh MOHATUSIMHU: OWHAPHBIA  CIydalHBIA  OMBIT
(McTibITaHUE), yCIeX M HeyJada, HEe3aBUCHUMBIE HCHBITAHUS, CEpUsl UCIBITAHUM,
HAXOAUTh BEPOSATHOCTH COOBITHIA: B CEPUU UCTIBITAHUM 10 IEPBOTO yCIIEXA, B CEPUU
ucnelTanuii bepHymiu, B onbiTe, CBA3aHHOM CO CIy4alHBIM BBIOOPOM M3 KOHEUHOM
COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: CIIydaliHasi BENWYHHA, paclpejelieHue
BEPOATHOCTEH, aMarpamMma pacrpejesieHus, OuHapHas cliydaiiHas BeJlWYHUHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyqaromuiicst HAy9UTCS:

ONEPHUPOBATH MOHATUSMHU: COBMECTHOE pACIpEEICHUE [BYX CIy4ailHbIX
BEJIMYMH, UCIOJb30BaTh TAOJUIy COBMECTHOTO paCIpeiesieHUus JABYX CIydalHbIX
BEJIMYMH JUIsl BBIICJICHHUS PACHPENEIICHUS KaXIOW BEJIUYHMHBI, OIPEICIICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJIMYHH;

CBOOOJIHO OMEpUPOBAThH MOHATHEM MATEMATHUYECKOTO OKUJAHUS CIy4alHOU
BEJIMYMHBI (pacupenesieHnsi), IPUMEHATh CBOMCTBA MAaTEMATHYECKOTO OXKUIAHUS
pU PEHIeHUH 3a7a4, BBIUUCISATH MAaTEMATUYECKOE OXKUAaHWE OMHOMHUAIBLHOTO H
FEOMETPUYECKOTO PaCIpEEeICHUN;

CBOOOJTHO OTEPUPOBATH MOHATHAMU: TUCIIEPCHS, CTAHAAPTHOE OTKJIOHEHHWE
CIy4alHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA IUCIECPCUU CIIYYAWHOW BEJIWYHHBI
(pactpeneneHusi) NpU PELIEHUM 3a]a4, BBIYUCIATH AMCHEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 1 OMHOMMAIIBHOTO paclpeaeseHuil;

BBIYUCTISATH BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE U OIICHUBATH
XapaKTePUCTUKU TEHEPAaJbHOW COBOKYNHOCTH JAHHBIX 10 BbIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSTHOCTH COOBITUH M MPOBEPSATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTES3BI, NOJIb3YSCh H3YYEHHBIMHU PACTIPENCIICHUSIMU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (ungposrbie)
Ne n/m Konrpoasubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaiiHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMU. ClO’KeHHE U YMHOKEHUE 6
BEPOSITHOCTEHN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHA
DeMeHThl KOMOWHATOPUKH 8
CrnyuaiiHble BEJIMYMHBI U PaCIpEeAeICHUs 12
Hrorosoe nmoBropeHune 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

DJieMeHThI Teopuu rpagos
OcHOBHBIE IOHATHSA U OIIPEIETCHUS
Teopuu rpados.

I'pad, csazublil rpad. CTeneHb

(BaneHTHOCTH) BepiinHkl. [1yTh B rpade.

JyieMeHTHI Teopuu rpados
OCHOBHBIE TIOHSITUS U OTIPENICIICHUS
teopuu rpados. Lenu u rukisl. ['padsr
Ha TUIOCKOCTH.

JyieMeHTHI Teopuu rpagos
OCHOBHBIE IOHATHS U ONPEACIICHUS
Teopuu rpados. JlepeBo ciydaiiHOTO
JKCIIEPUMEHTA.

Cay4aiiHble ONIBITHI, CJIy4YaiiHbIC
COOBITHS M BEPOSITHOCTH COOBITH
OcHOBHBIE IOHATHS TEOPUU
BeposiTHOCTEH. CitydaliHble
sKcrniepuMeHThl. CirydaifHble COOBITHSI.




Cay4aiiHble ONIBITHI, CJIy4YaiiHbIe
COOBITHSI M BEPOSITHOCTH COOBITHI
OcHOBHbIE IOHATHS TEOPUU
BEPOSITHOCTEN. DiIeMEHTapHbIE
COOBITHSL.

Cay4aiiHble ONBITHI, CJIy4YaiiHbIe
COOBITHSI M BEPOSITHOCTH COOBITHI
OcHOBHBIE IOHATHS TEOPUU
BEPOSATHOCTEM.

BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU UCXOJIaMH.

Onepanumn HaJl MHOKeCTBaMU H
coObITusiMU. CJ105KeHUe U YMHOKeHH e
BEPOSATHOCTEM. Y CJIOBHAS
BepossiTHOCTH. He3aBucumpblie coObITHS
MmuosxecTtBa. Onepanuu Haj
MHOKE€CTBAMU U COOBITUSMHU.
Huarpammsl Diinepa. [lepeceuenue u
00beIMHEHNE COOBITHIA.
[IpoTHBOMIONOKHBIE COOBITHS.

Onepanumn HaX MHOKeCTBAMH U
coObITusiMu. Ci10KeHHue H YMHOKEHHE
BEPOATHOCTEH. Y CII0BHASA
BeposaTHOCTH. He3aBucumbie coObITHS
MmuoxecTtBa. Onepanuu Haj




MHO>ECTBaMu U coObITusIMU. DPopmyra
CJIOKEHHUSI BEPOATHOCTEH.

Onepanumn HaJl MHOKeCTBaMHU H
coObITusiMHU. Ci10KeHUe H YMHOKeHHe
BEPOATHOCTEM. Y CJI0BHASA
BeposiTHOCTh. He3aBucumble coObITHS
VYcnoBHas BeposiTHOCTh. HesaBucumbie
COOBITHSL.

VYcnoBHas BeposiTHOCTE. Dopmyna
YMHOEHUS BEPOSITHOCTEN U
MOCJIEI0BATEIbHBINA BBIOOD.

10

Onepanumn HaJl MHOKeCTBAMHU H
coObITusiMU. CJ105KeHUe U YMHOKeHH e
BEPOSATHOCTEM. Y CJIOBHAS
BepossiTHOCTH. He3aBucumpblie coObITHS
YcnoBHas BeposiTHOCTh. HesaBucumbie
coObITHsA. DopMyIia MOTHOM
BeposATHOCTH U opMmyiia baiieca.

11

Onepanumn HaJ MHOKeCTBaMHU H
coObITusiMHU. Ci107KeHUe H YMHOKCHHE
BEPOATHOCTEH. Y CII0BHASA
BeposiTHOCTB. He3aBucumblie coObITHS
YcnosHas BeposTHOCTb. He3aBucumbie
coObITus. HezaBucumble ciydaiiHble
COOBITHSL.




12

DeMeHThl KOMOMHATOPUKH
BBezenre B KOMOMHATOPHUKY.
[Tpumepsl KOMOMHATOPHBIX 3a/1a4.
KomOuHaTOpHOE MPaBUIIO YMHOKCHUSL.
[lepecTanoBkH U paKTOpHAT YUCIIA.

13

DJieMeHTbl KOMOMHATOPUKH
BBenenue B KOMOMHATOPUKY.
Yucno coyeTaHuii U TpEyroJbHUK
ITackans.

14

DJIeMeHTbl KOMOMHATOPUKHU
Brenenue B komOunaropuky. @opmyna
6unoma Herorona.

15

JieMeHThl KOMOMHATOPUKH

Cepuu nocienoBaTe1bHbIX
ucnbiTanuii. Ucnpitanns bepuysuin.
Ciay4aiiHbIH BHIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Ucnbitanue. Ycnex u Heynaua. Cepus
WCIBITAaHUM JI0 IEPBOTO yCIIeXa.

16

JJIeMeHThl KOMOUHATOPHKH

Cepuu nociienoBaTeIbHbIX
ucneiTanuil. Ucneitanusa bepuynim.
Cay4aiiHblii BBIOOP U3 KOHECYHOH
COBOKYITHOCTH.

Cepust HE3aBUCUMBIX MCIIBITAHUN
bepuymu.




17

DJiIeMeHThl KOMOMHATOPUKH

Cepuu nocienoBaTeIbHbIX
ucnbiTanuii. Ucnpiranus bepuysuiu.
Cay4aiiHblii BbIOOP U3 KOHEYHOMH
COBOKYITHOCTH.

CnyvaitHblii BEIOOD U3 KOHEUHOU
COBOKYITHOCTH.

18

DJieMeHTbl KOMOMHATOPUKH

Cepun nocnenoBaTeIbHbIX HCIIBITAHUN.
Ucnbitannsa beprymmu. CirydaiiHbli
BBIOOP U3 KOHEYHOU COBOKYITHOCTH.
Pemenue 3agau no reme: Cepun
MIOCJIEOBATEIIbHBIX UCIIBITAHUM.

19

JieMeHThl KOMOMHATOPUKH

Cepun nocie10BaTENbHBIX UCIIBITAHUH.
Ucnwitanusa bepnynnu. CiydaiiHblid
BBIOOP U3 KOHEYHOU COBOKYITHOCTH.
[IpakTuueckas pabora c
HCI0JIb30BAHUEM DIIEKTPOHHBIX TAOIUII.

20

Cay4aiiHble BeJIHYMHBI U
pacnpeneaeHHus

Crny4aiiHble BETUYMHBI.

CrnyvaiiHas BeMUYMHA U pacIpeesIeHNe
BEPOSATHOCTEM.

21

Cayvaiinble BeJIMYUHBI U
pacnpeeeHust




CrnyuaiiHble BEJIMYUHBI.
Onepanuu Haj cay4aiHbIMU
BEJTMYNHAMH.

22

CayuaiiHble BeJJMYMHBI U
pacnpeneieHus

Pacnpenenenus.
I'eomeTrpuueckoe pacnpeieneHue.

23

Cuayyaiinble BeJIMYUHBI U
pacnpeneieHus
Pacnpenenenus.
bunoMuanbHOE pacnpeneneHue.

24

Cuayyaiinble BeJIMYUHBI U
pacnpeneieHus
Pacnpenenenus.

MaremaTruyecKkoe OXKUAaHue CIy4alHOM

BCIIMYHHBI.

25

Cay4aiiHble BeJIHYMHBI U
pacnpeneaeHus

Pacnpenenenmus.

CoBMecTHOE pacnpeesIeHUE IBYX
CIIy4aliHbIX BEJIMYHH.

26

Cay4aiiHble BeJIHYMHBI U
pacnpeaeneHus
Pacnpenenenus.

HezaBucumeie cnyqaﬁHLIe BCJIIMYNHEI.




27

CayuaiiHble BeJJMYHHBI U
pacnpeneseHus

MaremaTudeckoe OKHUIaHHue.

CBOfICTBa MATEMATHUYCCKOTO OKUIAHUS.

28

CayuaiiHble BeJJMYHHBI U
pacnpenesieHus
MaremMaTH4ecKoe OKHIaHueE.
MaremaTtndeckoe OKHUJIaHue
r€OMETPUUYECKOTO paclpeIeTICHuUs .

29

Cuayyaiinble BeJIMYUHBI U
pacnpeaeaenust
Marematuyeckoe OXKHIaHUE.
Marematuyeckoe OXKHUJaHNUE
OMHOMHAIBHOTO pacIpeesiCHuUs.

30

Cuayyaiinble BeJIMYUHBI U
pacnpeneieHus

Hucnepcusi.

Jlucniepcusi U CTaHIaPTHOE OTKIIOHEHUE.

31

CayyaiiHble BeJIHYMHBI U
pacnpeneaeHus

Hucnepcus.

CaoiictBa qucnepcun. ucnepcus
OMHApHOH ci1ydaifHOW BEITMYHMHBI.

32

CayuaiiHble BeJJMYMHBI U
pacnpeneseHust
Hucnepcus.




Jucniepcusi OMHOMHAIBHOTO
pacmpeneneHus.

33

IloBTOpeHue u 060011IeHUEe MaTepuaIa
Hrorosoe noBropeHue

[ToBTOpenwue. [loaroroska k
KOHTpPOJIbHOU paloTe

34

IloBTOpeHue u 060611IeHUEe MaTepuaIa
Hrorosoe nmoBropeHune

Wrorosas koHTposibHas padoTa 3a 10
KJiace

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Teopus BeposTHOCTEN U CTaTUCTUKA. DKCIIEPUMEHTAIbHOE yueOHOE Iocooue
st 10 u 11 xmaccoB o6meoOpazoBatenbHbIX yupexaenuii / F0. H. Tropum,

A. A. Makapos, U. P. Beicoukuii, 1. B. fmenko. — M.: MITHMO

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Teopus BeposiTHOCTEN M CTAaTUCTHKA. DKCIIEPUMEHTAIbHOE yueOHOe ocodue
g 10 u 11 xnaccos obieoOpaszoBaTenbhbix yupexxaenuit / FO. H. Tropun,

A. A. Makapos, 1. P. Beicoukwuii, 1. B. AAmenko. — M.: MITHMO






