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Mporpamma aucumnnnHbl "Teopusi BEpoSTHOCTEN U MaTeMaTmyeckas ctatuctuka"; 022000.62 Skonorns n NpupoaononbL30BaH1E;
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Mporpammy aucumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) CaBenbes A.A. kadenpa
MOLENNPOBAHNS 3KONOrMY4EeCKUX CUCTEM oTaeneHne akonormm , Anatoly.Saveliev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

3HAKOMCTBO C TeopeTn4eCcknmMm oCHoBaMmn Teopunn BepOSITHOCTeI7I N MatemMaTmnyeckom CTaTuCcTuKu, n
npmo6peTeHV|e HaBbIKOB X NPUMEHEeHNA Ons peweHns NpakTnyeckmnx 3anad.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.B.9 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoi nporpammbl 022000.62 Dkonorms n NPUPOAONoNb30BaHNE U OTHOCUTCS K
BapmaTtmsHomn Yactn. OceamsaeTtcs Ha 1, 2 Kkypcax, 2, 3 CEMeCTpbI.

OucumnnnmHa otHocuTes K pasaeny (unkny) 62.6.9 OOl n passmBaeT npeacTasieHne 0 Teopun
BEPOATHOCTEN, CTATUCTMYECKMX MeToAax 1 ux npumeHeHun. [ins ee 0CBOEHUS HYXHbl 3HaHWS U3
Kypcos "MatemaTuka" n "MHdpopmartuka". 3HaHUs, NoNyYeHHbIE NPU N3YYEHUN OAHHON AMCUMUMNINHDI,
HeobxoauMbl Anst ocBoeHust aucumnnuH "IMAC B akonorum n npupoaononb3oBaHmumn”,
"MogoenvpoBaHue 1 aHanma NPoCTPaHCTBEHHbIX AaHHbIX", "CTatuctudeckas obpabotka u aHanma
LaHHbIX", "MeToabl reoxummyeckoro onpobosaHms 1 aHanmaa", "Ctatnctuyeckas obpabotka
pes3ynbTaToB uaMepeHun", "MooennposaHne n aHanna nNPOCTPaHCTBEHHbIX OAHHbIX",
"KoMnbloTepHble NMporpammbl NpuknagHon ctatuctukn”, "BeegeHne B KONNYECTBEHHbIE METOObI B
akonorun", "Knaccudpurkauusi HabnioaeHwin, akonormiyeckas opanHaums n cuHTakcoHomms", "OCHOBbI
LMNCTaHUMOHHBIX MeTOL0B HabnoaeHnst 3emnun”, "TexHOreHHble CUCTEMbI 1 3KONOTNYEeCKniA puck”.
HducumnnuHa oceamBaetcs Ha 1 kypce (2 cemecTp) u 2 Kypce (3 ceMecTp).

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
|.L|qu3p KoMneTeHLun anOGpETaEMO‘gI)£OMHETeHLIMVI
OK-1 BNafeTb KynbTypoW MbIWEHNS, CNOCOBHOCTBIO K 0606wWeHuIo,
(0bLeKkynbTypHbIE aHanmay, BOCMpUSTUIO MHCPOPMaLWK, MOCTAHOBKE LeNu 1
KOMMEeTeHLMN) BbIBOpY NyTei ee NOCTUXEHNS
MOHMMATb CYWHOCTb M 3HAYEHNE NHGOPMALIMKN B Pa3BUTUM
OK-12 COBPEMEHHOr0 MHGOPMALIMOHHOro obLWwecTBa, Co3HaBaTb
(0BLweKkynbTypHbIE OMaCHOCTM U Yrpo3bl, BO3HMKAIOWME B 9TOM npoLecce,
KOMMeTeHUmMN) cobnopaTtb OCHOBHblE TPeOOBaHNS NHGOPMALIMOHHOW
6e30MacHOCTM, B TOM YMCNE 3alNTbI FOCYAAaPCTBEHHOW TaliHbl
OK-13 BnageTb OCHOBHbIMM MeToAamu, crocobamm 1 cpeactesamu
(OBLISKYNIbTYDHbIE NONyYyeHns, XpaHeHus, nepepaboTkn NHgopMaLmmn, UMeTb
HaBblkN PaboTbl C KOMMBIOTEPOM KaK CPEeLCTBOM yrnpaBieHus
KOMreTeHuun) -
nHgpopmauunen
OoK-2
(OBLISKYNIbTYpHbIE YyMETb NOrMYECKN BEPHO, apPryMEHTUPOBAHHO M CHO CTPOUTb
KOMMETEHLIN) YCTHYIO 1 MUCbMEHHYIO peyb
nMeTb 6a30Bble 3HAHWS B 06NacT MHGOPMATUKN 1
COBPEMEHHbIX Fr€OMHPOPMALIMOHHBIX TEXHOMOM WA, BNaneTb
OK-6 HaBblKaMW NCMOMb30BaHMS MPOrPaMMHbIX CPeACTB 1 paboTbl B
(OBLIEKYNIbTYPHbIE KOMMbIOTEPHBIX CETSX, YMEHUEM CcO3aaBaTb 6a3bl AaHHbIX 1
ncnonb3oBaTb pecypchl VIHTepHeTa, BnaneTb
KOMMETeHLM) "MC-TexHonorusimu; 6 /
; yMeTb paboTtaTtb C MHpopMauuein ns
Pa3/INYHbIX UCTOYHMKOB AJ15 PeWweHns NPodoecCOoHanbHbIX U
coumanbHbIX 3aaad
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Mporpamma aucumnnnHbl "Teopusi BEpoSTHOCTEN U MaTeMaTmyeckas ctatuctuka"; 022000.62 Skonorns n NpupoaononbL30BaH1E;
npodgoeccop, A.H. (npodbeccop) Casenbes A.A.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

obnanatb 6a30BbIMM 3HAHMAMK B 06N1acTV pyHOAAMEHTaNbHbIX

Lncpp komneteHLUN

MK-1 pasnenoB MatemMaTkym B 06beme, HE06X0AMMOM 415 BNafeHNs

(npodpeccunoHanbHble MaTeMaTM4YeCcKUM annapartom 3KOMOrMYeCcKux Hayk, ons

KOMNEeTeHL M) 06paboTkn MHopMaLMKN 1 aHann3a AaHHbIX MO 9KONOrnn 1
NpVPOOONONb30BaHMIO

MK-11 BnageTb Metogamm obpaboTku, aHanma3a u CUHTe3a NoneBoit u

(npodcheccunoHanbHble nabopaTopHO 3KONOrMYECKon NHGOPMaLUN 1 UCMONb30BaTb

KOMMNEeTeHL M) TEopeTUYeckne 3HaHUS Ha NPakTnke

MK-14 BnageTb Metogamm obpaboTku, aHanma3a u CUHTe3a NoneBoit u

(npodhbeccmoHanbHble nabopaTopHO re0aKoNornYeckorm NHpopmaumm n

KOMMNeTeHL M) MCNONb30BaTh TEOPETUYECKME 3HAHNSA B MPAKTMKE

obnanatb 6a30BbIMU 3HAHVAMY (PyHOAMEHTaNbHbLIX Pa3aenos
U3NKK, Xummum 1 uonornm B 06eme HeobxoANMOM Ansi
OCBOEHNS PUINYECKMNX, XMMUYECKMNX 1 BMONOrMYECKNX OCHOB B
3KONOrMu 1 NPUPOLONONb30BAHNN, UMETb NPELCTABNEHNE O

MK-2 COBPEMEHHOWN eCTeCTBEHHOHAY4YHOW KapTUHe Mupa, BnageTb
(npodheccunoHanbHble MeTOoOaMn XMMMYECKOro aHanmaa, a Takxxe Mmetogamm otbopa n
KOMMNEeTeHL M) aHannaa reoniorm4eckux n bruonornyeckmx npob, MMeTb HaBbIKK

noeHTrKaLmm n onucaHns rnonornyeckoro pasHoobpasuns,
€ero oueHkKn coppeMeHHbIM1 MeToO0aMn KONMYeCTBEHHOW
06paboTkn MHpopMaL K, BKIOYas NCNONb30BaHNE METOLOB
NPWKNa[HON CTAaTUCTUKN N TeONHAPOPMALIMOHHbBIX TEXHONOTUIA

nMeTb 6a3oBble 0bwenpodeccnoHanbHbIe

MK-4 (oémeaKonoereCKme) npeacTaBneHns 0 TEOPETUYECKNX
OCHOBax 00LWei 9KONornm, reoakoornmn, aKONOrnn YenoBeka,
couunanbHOW 3KONornu, oXpaHbl OKpyXatouen cpenbl, 0
CUCTEMHOM aHanna3e n MOL4ENNPOBaHNM B 9KONIOTMN 1
NpYPOOONONb30BaHMM

3HATb OCHOBbI MPUPOOONONb30BAHNA, 3KOHOMUKN
NpPUPOLONONb30BaHNS, YCTOMYMBOro pasBmUTUS, METOLOB
OLEHKW N NPOrHO3MPOBaHMS BO3OENCTBUS HA OKPYXKatoLLyHO
NK-6 cpeny, NpaBOBbIX OCHOB NPUPOLAOMNO0Nb30BAHUSA N OXPaHbI
OKpyXatowen cpebl, ObiTb CNOCOOHBIM MOHUMATb, U3naratb U

(npodheccunoHanbHble
KOMMeTeHuunn)

npo NOHasbHbI
(K o?nn%ofg:uv?m)a © KpUTUYeCckn aHanmanposaTb 6a30By0 MHGOpMaLMIo B obnacTu
3KONOrUM 1N NPUPOAONONb30BaHMS, B TOM YNCHE, C
NCMNONMb30BaHNEM METOA0B MaTEMATUYECKO CTATUCTMKM,
reouHEOPMaLIMOHHbIX TEXHONOMMIA N MaTEMATUYECKOro
MOOENNPOoBaHMs
BnafeTb MeTogamu NpUKnagHom aKonornm, aKonorn4eckoro
MK-9 KapTorpadonpoBaHns, 3KONOrM4eckoin akcnepTn3bl 1
(MPOCDECCHOHANBHBIE MOHWUTOPWHIa; BNaaeTb Metonamm obpaboTku, aHanm3a u
KOMNETEHLIAN) CVHTE3a NoneBoi 1 NabopaTopHOI IKONOrNYECKOIA

MHCPOPMALIMK 1 UCNONBb30BATh TEOPETUYECKME 3HAHNSA HA
npakTuke

B pesynbtaTe 0CBOEHUS OUCUUMINHBI CTYOEHT:
1. DONXEH 3HaThb:
OCHOBbI TEOPUY BEPOATHOCTEN N MATEMATUYECKON CTATUCTUKN.

2. DONIXEH yMeTb:
NPUMEHATb CTAaTUCTUYECKME MEeTOAbl ANA PElleHns NpakTn4yeckmx 3anad.
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3. 0ONXeH BnageTb:
COOTBETCTBYIOLWMMM HaBbIKamu.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTyﬂ,eHTbI, 3asepuumsline n3y4yeHne OaHHOM ONCUMNAVHbBI OOMXHbI:

- MOHNUMATb CMbIC/T MPUMEHAEMbIX BEPOATHOCTHbLIX N CTATUCTUHECKNX METO00B

- obnapatb TeopeTn4eCknMmMm 3HaHNSAMN O BEPOATHOCTHDBIX U CTATUCTUYECKNX MOOENAX

- OpneHTNnpoOoBaTbCA B NPUMEHEHUN BEPOATHOCTHBIX N CTATUCTUHECKNX METOL0B B 3KO/I0IMH

- np|/|o6peCT|/| HaBbIKW/ MO NMPakKTN4eCKNM BEPOATHOCTHBIM N CTATUCTUYECKUM pacyeTaMm, peleHnto
3a0ad

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Mooyns
Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNINHBI 3a4eT BO 2 CEMECTpe; aK3aMeH B 3 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycKa K 3adeTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AuCUMNIMHe/ MOAYIO
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yachbl
Pasne ayauTopHOM paborThbl,
aen He MX TPYO0EMKOCTb T
aens eKyuie qOopMbl
N ,D,I/IKIILI,VIHHVIHI:I/ CemecTp cemecTpa (B yacax) Y(OHTpg;Slp
oayna Nex vmI'IpaKmqecmeHaﬁopaToprle
u 3aHATUA pa601b|
KOHTpO/bHas
paboTta
1_Tema 1. Teopym 2 1-16 26 16 0 KOHTpONbHas
BEPOSATHOCTEN pa6ora
KOHTpONbHas
Tema 3. paboTta
3.[Maremarunyeckas 3 1-18 10 18 0 KOHTpONbHas
cTatmcTuka paboTta
Tema . Itorosas 5 0 0 0 3aver
" |dopma KoHTpONA
Tema . NITorosas 3 0 0 0 aK3ameH
" |doopma KOHTpONSA
Ntoro 36 34 0
4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. Teopusi BeposiTHOCTEN
NeKUuMoHHoe 3aHsiTne (26 yaca(os)):
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1. NCIMbITAHNA N COBbITUA. BEPOATHOCTbD COBbITUA. UcnbiTaHnsa n aneMeHTapHble
ncxonbl;cobbiTus. [JocToBEepHOE N HEBO3MOXHOE COObITMS. COBMECTHbIE U HECOBMECTHbIE COOLITHS.
MonHas rpynna cobbiTnii. Knaccuyeckoe onpeneneHne BeposiTHOCTU. Pacyet BEpOSTHOCTM Ha
OCHOBE pPaBHOBO3MOXHOCTW UCXOO0B. HeBepHOE TONKOBaHME KNacCu4yeckoro onpeneneHuns.
OcHoBHble chopMynbl KoMBHaTopuKkK. MepecTtaHOBKK, pasMelleHmns, codeTanuns. MNprumepsb
HEenocpeaCTBEHHOr0 BblYMCNEHNs BeposaTHoCTen. CTaTnuctuyeckas BeposiTHOCTb. [TeomeTpudeckmne
BEPOSITHOCTU. VICnonb3oBaHne reoMeTpuyeckmx 06 bEKTOB Kak HeMpepbIBHOW Mepbl. Teopus
MHOXECTB Kak Momenb ans sblyncneHus seposatHocTeln. 2. TEOPEMbl BEPOATHOCTEW. Teopema
cnoxeHust BeposiTHocTel. Cymma cobbiTuid. Teopema CnoxXeHnsi BEpOSITHOCTEN HECOBMECTHbIX
cobbITLiA. MPOTNBONONOXHbIE COOLITUS, UCMONb30BaHNE AN1S1 BbIYUCEHNS BEPOSITHOCTU. [prHUmn
NPaKTUYeCKO HEBO3MOXHOCTU ManoBepPOsTHbIX COBbITUIA. TeopeMa YMHOXEHNSI BEPOSITHOCTEN.
YcnoBHas 1 6e3ycnoBHas BEpPOSATHOCTb. PasanoxeHne BEpOSTHOCTA NPO3BeAEHNS COObITUIA B
Npoun3BeLEHNE YCOBHbIX BEPOSTHOCTEN. HesaBmcumble cobbiTus, onpenenerue. MNonapHo
He3aBWCUMblE N HE3ABUCUMbIE B COBOKYMHOCTY CODbITMS. BEPOSTHOCTL NOSIBNEHNS XOTS Bbl 04HOr0
cobbiTnsi. CoBMeCTHble coObITUS. TeopeMa CNoXeHMst BEPOSITHOCTEN COBMECTHbIX COObITUIA.
dopmyna nonHom BepoAaTHOCTU. BeposaTHocTb runotes. dopmynbl belieca. [10BTOpeHWe ncnbiTaHUA.
Cxema BepHynnu. JlokanbHas Teopema Jlannaca. NHterpansHas teopema Jlannaca. 3.
CNYYAMHbBIE BENMYUHbI. CnyuaitHas BennumnHa, BO3MOXHbIE 3HAYEHSI, CBA3b C BEPOSTHOCTbIO.
JunckpeTHble N HenpepbiBHbIE CyYaHble BENNYNHBI. 3aKOH pacrnpeneneHns BepoaTHOCTEN
ONCKPETHOM cnyyYanHom BennynHol. BuHoMnanbHoe pacnpepnenerHune. PacnpeneneHue lNyaccoHa,
CBSi3b ¢ BUHOMManNbHbIM pacnpeaeneHuneM. MNpocTelwmnin NoTok cobbiTuii. MeomeTpryeckoe
pacrnpeneneHuve. ['vunepreomeTpudeckoe pacrnpeneneHvne. Matematnyeckoe oxnagaHme ONCKPETHON
CNnyYyanHoW BeNyYnHbl. YNCNoBble XapakTepUCTUKK MONOXEHUS Cly4anHon BennyuHbl. Jducnepcns
ONCKPETHOM cnyyanHon BennynHel. CeoricTea ancnepcun. CpegHee KBaapaTnieckoe OTKIOHEHNE.
OnnHakoBO pacnpeneneHHble B3anMHO HE3aBUCUMblE ClydHaliHble BENNYUHbI, pacrnpeneneHme
cpenHero. HavanbHble 1 LeHTpanbHble TeopeTmyeckne MoMeHTbl. CBSA3b C ancnepcuen n
MaToXxugaHneM. 3akoH bonblmx ynucen. HepaseHcTeo Yebblwesa. Teopema Yeboiwesa. CywHoCTb
TeopeMbl Yebblwesa. 3HaqeHne Teopembl Yebbilwesa ans npaktuku. Teopema BepHynnu. 4.
HEMPEPbLIBHbLIE CITYYANHBIE BENMYUHBI. OnpeneneHue dyHKLMW pacnpeneneHns
HernpepbIBHOW Cy4anHON BENNYMHbI; €ee CBONCTBA, rpadouk. MNnoTHOCTL pacnpeneneHuns
BEPOATHOCTEN HEMPEPDLIBHOW CIy4alHON BENNYMHbI; €e CBOMCTBA. BEepOATHOCTHbIN CMbICH
NNOTHOCTU pacnpeneneHns. BeposaTHOCTb nonagaHns HenpepbiBHOW CNyYanHON BENNYUHDI B
3alaHHbIl MHTepBan. 3akKOH paBHOMEPHOro pacnpeneneHns BeposaTHocTen. Yncnosble
XapakTePUCTUKIN HENPEPDLIBHbIX cnyyanHbix BennumH. 5. HOPMAJIbHOE PACIPELENEHVE
HopmanbHoe pacnpeneneHve kak npegenbHoe pacrnpeneneHne CyMMbl CryYamHblX BENNYMH.
BnusHve napamMeTpoB HOpManbHOro pacrpeneneHns Ha oopmy HopManbHOM KpuBoK. [1pasuno Tpex
curMm. LleHTpanbHasa npenenbHas teopema. ACMMMETpUs u akcuecc. PacnpeneneHne cymmbl
He3aBNCUMbIX CNy4aiHbIX BEIMHYNH. YCTONYMBOCTb HOpMasbHoro pacnpeneneduns. 6. CUCTEMA
IBYX CNYYAVHbIX BENTMYMH. 3akoH pacnpeneneHns BEposiTHOCTEN ANCKPETHO [ByMEPHOM
cnyyaiiHoi BennymHbl. Tabnuua BeposiTHocTel. MapruHanbHble BEPOSTHOCTU. DyHKLMS
pacrpeneneHns AByMepHO HEMPEPbIBHOM Cy4YaHOM BeNWYUHbI; cBOMCTBA. [NOTHOCTD
COBMECTHOI0 pacnpeneneHns BepoaTHOCTEN HENPEPbIBHOW ABYMEPHOW Cny4ainHOM BEeNUYUHbI
(OByMepHast MNOTHOCTb BEPOSATHOCTN). BeposTHOCTb nonagaHns Cny4anHon TO4KM B MPOU3BONbHYIO
obnacTb. YCNOBHbIE 3aKOHbI pacnpeneneHnst COCTaBNAOWNX CUCTEMbI ClyYaiHbIX BEMNYVMH.
YcnosHoe matematuydeckoe oxuganue. 7. PETPECCUS. Perpeccua X Ha Y, Perpeccusa Y Ha X.
3aBUCKMbIE U HE3ABUCKMbIE CllyYaliHble BENNYMHbI. KOppensaumoHHbI MOMEHT. KoadhdnumneHT
Koppensunn. KoppenmpoBaHHOCTb 1 3aBMCUMOCTb ClyYaHblX Benu4uH. JInHeHas perpeccus.
[MpsiMble NUHUKW cpenHekBanpaTU4EeCcKon perpeccun. JInHenHas koppensaums. HopmanbHas
Koppensauns. KaHoHn4eckoe ypaBHEHME perpeccun.

npakTnyeckoe 3aHsitne (16 yaca(os)):
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Mporpamma aucumnnnHbl "Teopusi BEpoSTHOCTEN U MaTeMaTmyeckas ctatuctuka"; 022000.62 Skonorns n NpupoaononbL30BaH1E;
npodgoeccop, A.H. (npodbeccop) Casenbes A.A.

1. Knaccmnyeckoe v ctatnctuyeckoe onpeneneHve BeposTHOCTU. [ eoMeTpuyeckmne BeposaTHOCTU. 2.
TeopeMbl CNOXEHUS U YMHOXEHUSI BEPOATHOCTEN. BepoATHOCTb NOSIBNEHNS XOTS Hbl 04HOro
cobbiTusi. Pa3bop BONpOCOB MO foMallHeEMy 3aAaHuto ans pybexHoro KoHTpons. 3. dopmyna
nonHom seposTHocTn. Popmyna baneca. 4. dopmyna BepHynnu. JlokanbHas n nHterpanbHas
Teopembl Jlannaca. 5. JuckpeTHble crnyyanHble BeNMYMHbI. H1CnoBble XapakTepuUCcTUKN AUCKPETHbIX
CnyYaiHbIx Benn4nH. Pasbop BONPOCOB MO AoOMalHEMY 3a8aHU0 Anst pybexHOro KoHTpons. 6.
TeopeTtnyeckne MOMeHTbI. [110THOCTb pacnpeneneHns BEpOSTHOCTEN HEMPEPbIBHOM CryYanHom
BENMYMHbl. Pa3bop BOMPOCOB MO AOMALHEMY 3a4aHNI0 ANis pybexHOro KoHTpons. 7. Yucnosble
XapakTepUCTUKM HENPEPBIBHbIX CyYaHbIX BENUYNH. TeopeTnyeckne MOMeHTbI. HYucnosble
XapakTepUCTNKN HENPEPDBIBHLIX CMyYaliHblX BeNnYmH. 8. Pasbop BOMPOCOB N0 AOMALHEMY 3a4aHNI0
ons pybexHoro KoHTpons. BeinonHeHne Tecta onsi NPOMeXyTOYHOr0 KOHTPOSI.

Tema 3. MaTemaTnyeckas craTucTmka
nekumnoHHoe 3aHsiTne (10 yaca(os)):
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Mporpamma aucumnnnHbl "Teopusi BEpoSTHOCTEN U MaTeMaTmyeckas ctatuctuka"; 022000.62 Skonorns n NpupoaononbL30BaH1E;
npodgoeccop, A.H. (npodbeccop) Casenbes A.A.

1. BAOAYN MATEMATUYECKOWM CTATUCTUKW. KpaTkas nctopuyeckas cnpaska. Boi6opoyHbiii
MeTton. [eHepanbHas 1 BblbopoyHas COBOKYNHOCTU. Buabl Bbibopok. MNoBTopHas n 6ecnoetopHas
BblbopkU. PenpeseHTaTnBHas Bblbopka. CTaTnctuyeckoe pacnpeneneHune Bbibopku. dMnupryeckas
doyHKUMA pacnpeneneHus. MNonuroH u ructorpamma. 2. OLUEHKA NMAPAMETPOB
PACMNPELENEHWS. TeHepanbHas cpefHss (MaTemaTnyeckoe oxuaaHue). BoilbopoyHas cpenHsis.
OueHka reHepasnbHO cpefHel No BbIBOPOYHO cpeaHeit. YCTONYNBOCTb BbIBOPOYHbBIX CPELHUX.
"eHepanbHas gucnepcus (LmMcnepcus cnyvyainHoin BennymHel). BelbopoyHas aucnepcus.
PasnoxeHune gucnepcum npv rpynnuposke. ['pynmnosasi, BHyTPUrpynnoBas, Mexrpynnosas v obuas
omcnepcuu, ux cesidb. OueHka reHepanbHOi Ancnepcun no ncnpaeneHHom BblbopoyHoi. OueHka
BEPOSITHOCTU (BMHOMMANBHOrO pacnpeneneHns) No OTHOCUTENbHOM YacToTe. MeTon MOMEHTOB Anst
TOYEYHOI OLEeHKM NnapamMeTpoB pacnpenenenns. Meton MakcuMmanbHoro npasnononobus. Mpumeps
oueHok. [lpyrne xapakTepucTukn BapmaunoHHoro paaa (Moga, MeamaHa, pasmax, cpenHee
abconoTHOE OTKNOHEHME, KoadpdpmumeHT Bapraunm). 3. UHTEPBAJIbHbIE OLIEHKW. To4HoCcTb
OLLeHKU, OoBepuTeNbHas BEPOATHOCTb (HaneXHoCTb). [JoBeputenbHbln nHTepBan. [oseputenbHble
NHTEepBasbl AN OLEHKN MaTemMaTtnyeckoro OXnagaHnusa HopManbHOro pacrpeneneHns npu n3BecTHom
Acnepcumn 1 Npu HemsBeCcTHOW aucnepcumn. OueHka UCTUHHOMO 3HAYEHNS U3MEPSEMON BENNYUHBI.
JoBepuTenbHble MHTepBanbl A1 OLEHKM CpefHEero KBaapartnyeckoro OTKNOHEHNS HOPManbHOro
pacnpegneneHus. OueHka To4HocTu namepeHuin. 4. CTATUUCTUHECKAS NMPOBEPKA
CTATUCTUHECKUMX TMMOTES. Cratuctnyeckas rmnotesa. Hyneeas n KoHKypupytowas, npocras
N cnoxHas runoteabl. Ownbkn NepsBoro u BToporo pona. Habnonaemoe 3Ha4yeHe KpUTepusi.
Kputnueckue Toukmn. OTbiCKaHNe NPaBOCTOPOHHER KpuTnyeckoi obnactu. OTbickaHune
NEeBOCTOPOHHEN U ABYCTOPOHHEN KpUTnyecknx obnactei. [JononHuTenbHble CBeAEHNS O Bbibope
KpuTtnydeckoi obnacTtn. MowHocTb kputepusi. CBsSi3b ¢ LOBepUTENbHBIM UHTEPBaNoM. Hanbonee
pacrnpocTpaHeHHble CTaTUCTMYECKMEe rMnoTesbl U MeToabl UX Nposepku. MNposepka rmnoTesbl 0
HOpManbHOM pacnpeneneHm reHepanbHor coBokynHocTu. Kputepuin cornacus lNupcora.
CpaBHeHMe ABYyX ANCNEepCuin HoOpManbHbIX FreHepanbHbIX COBOKYNHOCTEN. CpaBHEHME UCnpaBieHHOM
BbIOOPOYHOW AMCNepcun ¢ rMNOTETUYECKOWN reHepanbHoOM ancnepcueit HopManbHOM COBOKYMHOCTMW.
CpaBHeHMe ABYX CpeaHnX HopManbHbIX FreHeparnbHbiX COBOKYNHOCTeNn. CpaBHEHUe ABYX CPpeOHUX
NPOWN3BO/bHO pacrnpeaeneHHbIX reHepanbHbIX COBOKYMHOCTEN (60onblne He3aBUCUMbIE BbIBOPKN).
CpaBHeHne BbIBOPOYHO cpeaHeli ¢ rmnoTeTUYecKo reHepanbHol cpeaHein HopMabHO
COBOKYMHOCTM (AN5 cny4as U3BECTHOW N HEM3BECTHOM aucnepcuu). OnpeneneHne MUHUManbHOro
o6bema BbIOOPKM NpK CpaBHEHMM BbIBOPOYHOI U FMMOTETUYECKON FreHepanbHOM cpenHnX
CpaBHeHue HabnoaaemMoin OTHOCMTENBbHOM YacTOTbl C TMNOTETUYECKON BEPOSITHOCTBIO MOSIBNEHMS
cobbiTnsi. CpaBHEHNE HECKOMBbKNX AMCNEPCUA HOpMalibHbIX FeHepasnbHbIX COBOKYMHOCTE MO
BblbopkaM pasnnyHoro obbema 1 no Bbibopkam oamnHakoBoro obbvema. Kputepuii baptnetra.
Kputepuin KoypeHa. CpaBHeHMe HECKONbKUX cpefHuX. [ToHaTne 0 AMCnepCcuoHHOM aHanmse.
Obuwas, dhakTopHas 1 ocTatodHas gucnepcun. Tabnuua gucnepcrmoHHoro aHanmaa. 5. 9JIEMEHTDI
TEOPUN KOPPENAUNN N PETPECCUOHHOIO AHAJTN3A. dyHKunoHanbHas, ctatuctmyeckas
N KOPPENSALUMOHHASA 3aBUCMMOCTU. YCNOBHbIE cpeaHne. BbiIbopoYHble ypaBHEHMS perpeccun.
OTbicKaHne napameTpoB BbIDOPOYHOIO YPaBHEHNS MPSIMOA NMHUWN CPEeLHEKBALPATNYHOM PeErpeccum
METOAO0M HaMMEHbLMX KBaapaToB. BelbopoyHbIii KoadhdomumneHT koppensunn. Tabnmua
LMCNEPCNOHHOIO aHannaa NnMHeHon moaenwu. MNMpoeepka rmnoTedbl 0 3HAYNUMOCTM BIDOPOYHOTO
KoadppuumeHTa koppensiummn. z-npeobpasosarHne dulepa. Vicnonb3oBaHmne yCNOBHON gucnepcun
Kak Mepbl Ntoboi KOpPENSLMOHHOK CBA3UN. BbIBOpOYHOE KOPPENSILMOHHOE OTHOWEHME Kak Mepa
KOPPENSUNOHHON CBA3W; ero ceoncTtea. [1JoCTOMHCTBA N HeLoCTaTku 9Ton Mepbl. PaHroeas
Koppensiumsi. BeibopoyHble KoadhdounUMeHTbl paHroBoii koppensunn CnvpmeHa n Kenpganna;
nposepka runotes 06 ux aHaunmoctn. Kputepuii BunkokcoHa v nposepka runotesbl 06
04HOPOAHOCTM ABYX BbIOOPOK. [pocTeiiwme cnyvan KpuBonnHenHon koppensuun. MoHsitne o
MHOXECTBEHHOM koppensaumm. COOTHOWEHME pasnnyHbIX MEP KOPPEensaLmu.

npaktnyeckoe 3aHsitne (18 yaca(os)):
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Mporpamma aucumnnnHbl "Teopusi BEpoSTHOCTEN U MaTeMaTmyeckas ctatuctuka"; 022000.62 Skonorns n NpupoaononbL30BaH1E;
npodgoeccop, A.H. (npodbeccop) Casenbes A.A.

1. HopmanbHoe pacnpenenenue. BolbopoyHblii MeToa. Ctatuctnyeckoe pacnpeneneHve BolbopKu.
IMnupuyeckas oyHkuma pacnpeneneHus. NonuroH n ructorpamma. 2. CtatncTnyeckme oueHKm
napameTpoB pacnpeneneHns. TodyeyHble oLueHkU. MIHTepBanbHble oueHkn. CpaBHEHME OBYX
LMcnepcuii HopManbHbIX reHepanbHbIX COBOKYNHocTe. 3. CpaBHEHWE NCNpaBieHHO BbIBOPOYHON
ONCNepCcUn ¢ rmnNOTETMYECKON reHepanbHOM ancnepcuen HopmManbHOM COBOKYNHOCTN. CpaBHeHue
LBYX CPEeLHMNX reHepasibHbIX COBOKYMHOCTEN, ANCNEPCUMMN KOTOPbIX N3BECTHbI (bonbline
He3aBucuMble BbiIbopkK). 4. CpaBHEHME OBYX CPeOHNX HOPMabHbIX FeHepanbHbIX COBOKYMHOCTEN,
LMCNEPCUN KOTOPbIX HEM3BECTHbI U 0AMHAKOBbI (Manble He3aBucuMble Bbibopkn). CpaBHEHME
BbIOOPOYHOW CpenHe C rMnoTeTYEecKol reHepanbHoi cpeaHelt HopMasbHON COBOKYMHOCTH.
Pasbop BONpoCOB Mo AOMAWHEMY 3aaHNI0 ANis pybexHoro KoHTpons. 5. CpaBHeHMe AByX CPenHNX
HOPManbHbIX FeHepasibHbIX COBOKYMHOCTEN C HEM3BECTHLIMU ANCMEePCUsIMA (3aBUCHMbIe BbIOOPKMN).
CpaBHeHue HabntoaaemMoin OTHOCUMTENbHOM YacTOTbl C TMNOTETUYECKON BEPOSITHOCTBIO MOSIBNEHMS
cobbITusi. 6. CpaBHEHME HECKONBbKUX ANCMNEPCUiA HOPMalbHbIX reHepanbHbIX COBOKYMHOCTEN Mo
Bblbopkam pasnnyHoro obbema. Kputepuin baptnetta. CpaBHEHME HECKONBbKUX AMCMEpPCUii
HOPManbHbIX FeHepasbHbIX COBOKYMNMHOCTEN No BbibopkaM oAnHakoBoro obbema. Kputepuii
KoupeHa. Pazbop BonpocoB No foMalHeMy 3aaaHunio ans pybexHoro koHTpons. 7. MNposepka
rMNoTesbl 0 3HAYMMOCTU BbIBOPOYHOrO KoagochuLMeHTa koppensaunn. MNMposepka rmnoTesbl o
HOpMasbHOM pacnpeneneHnn reHepanbHOM COBOKYNHOCTM No kputeputo MNupcoHa. 8. JlnHenHas
cpelHekBagpartmyeckas Mmogenb perpeccumn. 9. OoHOMaKTOPHbIA AMCNEePCUMOHHbIA aHann3. Pasbop
BOMPOCOB MO AOMaWHeMy 3aaaHuio Ans pybexHoro KOHTpons. BeinonHeHve Tecta ans
NPOMEXYTOYHOro KOHTPONS.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Bunobi
N Paspen Cemect Hepensa | camoctositenibHon [TpynoOeMKOCTb gﬁ%‘éﬂ,ﬁ;ﬁﬁﬂ;
AncumnnnHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
n3yyeHve
nuTeparypbl,
BbINONHEHNE 10 auckyccus
ynpaxHeHuin n3
T i T yuyebHuka
ema 1. Teopus
1. o 2 1-16 |nogroToBka K
BEPOSATHOCTEN 6 [noaroto ak KOHTpONbHas
KOHTPO/bHOW 5 26072
paboTe P
noaroToBka K
KOHTPONbHOMN 5 Kgg;ggnb"'aﬂ
paboTe P
n3yyeHve
nuTeparypbl,
BbINO/IHEHNE 10 anckyccus
ynpaxHeHuin n3
Tema 3. yyebHunka
.MartemaTtunyeckas 1-1 noaroTtoBka K
3.|MaremaTtunyecka 3 8 |nogroTo ak KOHTPONbHAS
cTatucTuka KOHTPONbHOWN 4 26073
paboTe P
noaroToBka K
KOHTPONbHON 4 Kc;gggganaﬂ
paboTe P
NToro 38

5. ObpasoBatesibHble TEXHOJIOrUK, BK/IKOYaA UHTepaKTUBHbIe hOpMbl 0OyUeHUs
- KOMMbIOTEPHbIE NPEe3eHTaunmn NEKUWIA;
- UHTEPaKTMBHbIN ONpoc no pasgenam 1-2;
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Mporpamma aucumnnnHbl "Teopusi BEpoSTHOCTEN U MaTeMaTmyeckas ctatuctuka"; 022000.62 Skonorns n NpupoaononbL30BaH1E;
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- NEKUMOHHOE M3/I0XXEHNE OCHOBLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLWiA;
- AN PELeHNs NPaKTUYeCKUX 3a4a4 NCNONb3YyTCS KOMMNbIOTEPHbIE CUMYNALNN.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. Teopunsa BepoATHOCTEN
ONCKYyCCUS , MPUMEPHbIe BOMPOCHI:

Teopus BeposaTHocTU. OnpeneneHne BEPOSTHOCTU (KNaccmyeckoe, HacToTHOe, reoMeTpryeckme
BeposATHOCTH). MNMonHas rpynna cobbiTuit. HeCOBMECTHbIE U MPOTMBOMONOXHbIE COObLITUS. CnoxeHne
BEPOATHOCTEN HECOBMECTHbIX COObITUIA. MNpon3sBeneHne cobbiTuii. YCNoBHAaS BEPOATHOCTb.
He3aBuncurmblie cobbitus. dopmyna nonHow BeposaTHOCTUM. CnoXeHne BepOSATHOCTEN COBMECTHbIX
cobbiTuin. Popmynbl baieca. MCKpeTHbIE N HEMPEPBIBHBIE CNyYaiHble BENNYMHBI. 3aKOH
pacnpeneneHns sepostHocTen. BuHommanbHoe pacnpegneneHune. Pacnpenenenue lNMyaccoHa.
MaTematuyeckoe oxuaanne. OnpeneneHue n ceorictea. Marematnyeckoe oXuoaHue yvicna
COObITUI B HE3ABUCUMBIX UCMbITAHNSX.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Vicnonb3oBaTtb 3HaHWS, NONYYEHHbIE HA NEKUNSAX N NPAKTUYECKUX 3aHATUSAX MO OAHHOW OUCUUNINHE.
icnonb3oBatb OCHOBHYO U LOMONHUTENbHYIO nuTepartypy, VIHTepHeT-pecypcbl. [loarotoeka kK
KOHTPONbHOW paboTe. KoHTponbHas paboTta BbINONHSAETCSA B MMCbMEHHOM Buae. Heobxonnmo
0TpasunTb NOCTAHOBKY 3a4a4, oopMannsaumio, NocnenoBaTenbHOCTb OENCTBUN ONS PELLEeHNS,
MCMNONb30BaHHbIE HA KAaXAOM Lware Metoabl. [IpyMepHble BONPOCHI KOHTPONbHOK paboThbl: 1.
BeposATHOCTb TOro, 4TO B NOTOMCTBE OOHONM CBUHOMATKMN OKaxeTtcsi n ocoben (n=1,2, 3,4, 5,6, 7, 8)
paBHa Pn . 3agaHue: HaiTn MaT.oxmngaHme, AMCcnepcuio, CpeaHekBaapaTmyHoe OTKIOHEHME,
KOa(hpULMEHT aCMMMETPUN N 3KCLECC 3TOro pacrnpeneneHus. Kakosa BEpPOSITHOCTb TOro, YTO B
OQHOM Ornopoce okaxeTcs oT 3 0o 6 ocobein? 2. OueHka NapaMeTpoB HEMPEPbLIBHOW CNyYanHOM
BENUYUHBI. BeposTHOCTb ypoBHSA KOHUeHTpauun CO B BbIX/IONHbIX ra3ax aBTomMobunein nmeet
doyHkumio pacnpenenexns F(x): (F (x) = ...) 3agaHue: onpenenvts MeguaHy, Mat.oxuaaHue,
ANCnepcuio, KOS@UUNEHT aCUMMETPUN N SKCLIECC 3TOro pacnpeneneHns. Kakosa BeposTHOCTb
TOro, 4T0 KOHUeHTpauma CO B BbIXNOMHbIX ra3ax coctaBuT MeHee 20% OT BENYMHbI b.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Vicnonb3oBaTtb 3HaHUS, NONYYEHHbIE HA NEKUNSAX N NPAKTUYECKUX 3aHATUSAX MO AAHHOW OUCUUMNINHE.
Micnonb3oBatb OCHOBHYO U LOMONHUTENbHYIO nuTepartypy, VIHTepHeT-pecypcbl. [loarotoeka kK
KOHTpONbHOW paboTe. KoHTponbHas paboTa BbINONHSAETCS B MMCbMEHHOM Buae. Heobxonnmo
0TpasnTb NOCTAHOBKY 3a4a4, oopMannsaumio, nocnenoBaTenbHOCTb OENCTBUN ONS PELLEeHNS,
NCMNONb30BaHHbIE HA KAaXAOM Lware MeToabl. [IpyMepHble BONPOCHI KOHTPONbHOK paboThbl: 1.
BeposATHOCTb TOro, 4TO B NOTOMCTBE OOHON CBUHOMATKM OKaxeTtcsi n ocobenn (n=1,2, 3,4, 5,6, 7, 8)
paBHa Pn . 3agaHue: HaTn Mat.oxmnaaHme, AMCnepcuio, CpeaHekBaapaTMyHoe OTKIOHEHME,
KO3(hPpULMEHT aCMMMETPUN N 3KCLECC 3TOro pacrnpeneneHus. Kakosa BEpPOSATHOCTb TOro, YTO B
OQHOM ornopoce okaxeTcs oT 3 Ao 6 ocobein? 2. OueHka NnapaMeTpoB HEMPEPbLIBHOW CNyYaHOM
BENUYUHBI. BeposTHOCTb ypoBHSA KOHUeHTpauun CO B BbIX/IONHbIX ra3ax aBTomMobunein nmeet
doyHkumio pacnpenenexHnsa F(x): (F (x) = ...) 3apaHue: onpenenvts MeguaHy, Mat.oxuaaHue,
ANCnepcuio, KOS@UUNEHT aCUMMETPUN N SKCLIECC 3TOro pacnpeneneHns. Kakosa BeposSTHOCTb
TOro, 4T0 KOHUeHTpauma CO B BbIXNOMHbIX ra3ax coctaBuT MeHee 20% OT BENYMHbI b.

Tema 3. MatemaTuuyeckas ctatTucTtmka
ONCKYCCUS , MPUMEpPHbIE BONPOCHI:

MpencTaBuTeNnbHOCTL BbIOOPKU. DMNnpuyeckas yHKUUs pacnpeneneHus. MonmroH n ructorpamma.
CratucTnyeckme oLeHKN napameTpoB pacnpeneneHuns. HecmelleHHble, apdeKTUBHbIE 1
cocTosTeNnbHble oueHKM. T'eHepanbHoe 1 BbibopoyHOoe cpeaHee. feHepanbHas 1 BbibopoyHas
nmcnepcus. PasnoxeHne gucnepcrm Ha BHyTPUMPYMMOBYHO 1 MEXTPYNMNOBYO NPW rpynnmMpoBKe.
NHTepBanbHble oueHkW. [loBepUTENbHbIA MHTEPBaN 1 LOBEpPUTENbHAS BEPOSTHOTb. OOHOCTOPOHHME
N OBYXCTOPOHHME OUEHKU. VIHTepBanbHas oueHKa reHepanbHOro CPeaHero no Bbibopke.
NHTepBanbHas oueHka reHepanbHoi aucnepcun no Bolbopke.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

MoarotoBka Kk KOHTPONbHOW paboTe. Micnonb3oBaTb 3HAHWSA, NONYYEHHbIE HA NEKUNSX U
NPaKTUYECKNX 3aHATUSAX; NCNONb30BaTb OCHOBHYIO 1 OOMONHUTENbHYIO NUTeparypy,
NHTepHeT-pecypcbl. KOHTponbHas paboTta BbiNONHAETCS B NMCbMEHHOM Buae. Heobxoanmo oTpasuTtb
NMOCTaHOBKY 3aAady, popmanmsaumio, NocnefoBaTenbHOCTb AENCTBUN ANS PeLeHns,
MCMNONMb30BaHHbIE HA KaX40M ware Metoabl. MpuMepHbie BONPOCH! KOHTPONbHOW paboTbl: 1. Tpw
meToankn Ha tepputopum TatapctaHa OencTBytoT 3 pacyeTHbie METOAMKM MO onpeneneHunto
MakcumanbHom KoHueHTpaunn B3B. MNpounsseneHo n1, n2, n3, pac4eTos Mo Kaxaom n3 MetToamk rnpu
OLMHAaKOBbIX YCNOBMAX aKCNepuMeHTa. B cpefHeM pesynbTaThl pacyeToB 04MHaKoBbl. Bonpoc:
Mo>Ho nv oTaaTb NpeanoyYyTeHme ogHoM U3 Metoamnk? Ecnm MoxHO, To KOTopoin? YpoBeHb
3HaymmocTn 0.05. 2. CeuHeL B pacTteHusax ['ockomnpupoabl r.KasaHu nponssoanTCs OLeHKa
BNSHUS 3arpS3HEHNS MPULOPOXHON pacTUTENBHOCTM NO NpocnekTy NbparmmoBsa Bbixnonamu
asToTpaHcnoprta. lNposeneHo 20 3aMepoB KOHUEHTPAaL MK CBUHLA B BEreTaTUBHON YacTu pacTeHui
Ha pacctosHum 50, 100 1 150 cm ot goporn. Bonpoc: Bnuaet nu goaktop yaaneHHoCcTH OT 4OPOrn Ha
KOHLUEHTpauuto CBMHLUA B pacTeHusx? YposeHb 3HadymmocTy 0.05. 3. MporHo3 3abonesaemoctn OP3
B Te4yeHnn HeCcKonbKMx NeT NPOBOAMINCL COBMECTHbIE UCCNenoBaHMs 3abonesaemoctu (Ha 1000
HaceneHnst) OP3 1 ypoBHS 3ara3oBaHHOCTY B BaxutoBckoM paioHe ropona KasaHu. 3agaHve:
OueHUTb Koppensaumio Mexdy sTUMn BenninHammn, NoCTPOUTb IMHENHYIO PErPeCCUOHHYO MOAENb,
NPOBEPUTL €€ aleKBATHOCTb 1 BblAaTb MPOrHO3 3a601eBaEMOCTN B CNyyYae NPEBbIWEHNS CPeLHErO
YPOBHS 3ara3oBaHHOCTU B 2 pasa. YpoBeHb 3Ha4YMMOCTU Ans nposepku runotes ? 0.1.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MoarotoBka Kk KOHTPONbHOW paboTe. Micnonb3oBaTb 3HAHWSA, NONYYEHHbIE HA NEKUNSX U
NPaKTUYECKNX 3aHATUSAX; NCNONb30BaTb OCHOBHYIO 1 OOMONHUTENbHYIO NMTeparypy,
NHTepHeT-pecypcbl. KOHTponbHas paboTta BbiNONHAETCS B NMCbMEHHOM Buae. Heobxoanmo oTpasuTtb
NOCTaHOBKY 3a4ay, goopmMann3auuio, NnocnenoBarenbHOCTb AENCTBUA ONSA PeeHns,
MCMNONMb30BaHHbIE HA KaX40M ware metoabl. MpuMepHbie BONPOCH! KOHTPONbHOW paboTbl: 1. Tpw
meToankn Ha tepputopum TatapctaHa OencTBytoT 3 pacHeTHbie METOAMKM MO onpeneneHnto
MakcunmanbHom KoHueHTpaunn B3B. NponsseneHo n1, n2, n3, pac4eTos Mo Kaxaomn n3 MetToamk rnpu
OLMHAaKOBbIX YCNOBMAX aKCNepuMeHTa. B cpefHeM pesynbTaThl pacyeToB 04MHaKoBbl. Bonpoc:
Mo>Ho nv oTaaTb NpegnoyYyTeHme 0gHoOM U3 MeToamnk? Ecnm MoxHO, To KOTopon? YpoBeHb
3Ha4mmocTn 0.05. 2. CerHeL B pacTteHusax ['ockomnpupoabl r.KasaHm npon3soanTCS OLEeHKa
BNSIHUS 3arpS3HEHNS MPULOPOXHON PacTUTENBHOCTM NO NpocnekTy NbparmmoBsa Bbixnonamu
asToTpaHcnoprta. lNposeneHo 20 3amMepoB KOHUEHTPAaL MM CBUHLA B BEreTaTUBHON YacTu pacTeHui
Ha pacctosHum 50, 100 1 150 cm ot goporn. Bonpoc: Bnuaet nu goaktop yaaneHHoCcTy OT 4OPOrn Ha
KOHLUEHTpauuto CBMHLUA B pacTeHusx? YposeHb 3HadymmocTy 0.05. 3. MporHo3 3abonesaemoctn OP3
B Te4eHnn HeCKONbKMX NeT NPOBOAMINCL COBMECTHbIE MCCNenoBaHMs 3abonesaemoctu (Ha 1000
HaceneHnst) OP3 1 ypoBHS 3ara3oBaHHOCTY B BaxutoBckoM paioHe ropoaa KasaHu. 3anaHve:
OueHUTb Koppensaumio Mexay sTMMmn BenninHammn, NoCTPOUTb IMHENHYIO PErPeCCUOHHYIO MOAEb,
NPOBEPUTL €€ aleKBATHOCTb M BblAaTb MPOrHO3 3a601eBaEMOCTY B CNyyYae NPEBbIWEHNS CPELHErO
YPOBHS 3ara3oBaHHOCTU B 2 pa3a. YPoBeHb 3Ha4YMMOCTU Ans nposepku runotes ? 0.1.

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesas popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4ETy U 9K3aMEHY:

[nsa attectaumm No NToram OCBOEHUS OUCLUMINHDI NPoOBOANTCA 3K3aMeEH. ns NPOMEXYTOYHOW
arTrectaunm npoBoOANTCA 3a4eT. TeKyU.I,I/IVI KOHTPO/1b yCNeBaeMOCT N KOHTPOJIb BbIMO/THEHNA
CaMOCTOSATENbHOMN paGOTbI OCYLLECTB/IAKOTCA NyTEM YCTHOIO Ornpoca CTyaeHTOB Ha NeKUnsx,
NPOBEPKU peleHnii Ha NPakTUYEeCKMX 3aHATUAX U NO pe3ynbTaTam BbIMOTHEHNS KOHTPONbHbIX pa60T.
CamocToaTenbHas pa60Ta CTyOEeHTOB npegnonaraet rlpopa60TKy TeopeTn4eckoro martepumana un
pasBuUTNE NPaKTUYECKUX HABBIKOB C MCMONb30BaHMEM OCHOBHOW U OOMONMHUTENBHOW NUTepaTtypbl 1
No CaMOCTOATENbHO HANAEHHbIM MHTepHeT-I/ICTO‘-IHI/IKaM, a Tak>Xe BbINOMHEHNE KOHTPOJbHbIX
3adaHnn.

MpvMepbl BONMPOCOB NPOMEXYTOYHON aTTecTaumm (3aqver):

1.MycTb cobbiTe A - NnonafaHne B MULEHb NEPBbLIM CTPENKOM, cobbiTe B - nonagaHne B MUWWEHD
BTOPbIM CTpenkoM. Toraa cobbitne AB -
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MNMonapnaHwe B MUWeHb 060UX CTPENKOB
MNMonanaHve B MUWeEHb XOTs bl 0AHOMO CTpenka
MNpounaBeneHne 04KOB, BbIBUTLIX CTPenKamm
MNMonanaHve B MUWEHb TONbKO OLHOro CTpenka

2.MycTb cobbiTue A - nonagaHne B MULEHb NEPBbIM CTPENKOM, cobbiTne B - nonagaHne B MULWEHD
BTOPbIM CTpenkoM. Torga cobbitue A+B -

OQHOBpPEMEHHOE NnonagaHne B MULIEHDb oboux CTpenkos
nonagaHue B MULLEHb XOTS Obl 0QHOMO cTpenka
nonagaHne B MMIEHb TOJIbKO OAQHOIo0 U3 CTPEJIKOB
CyMMa 0O4KOB, BbIOUTbIX cTpenkamu

3.B nepBom swmke HaxogaTcs wapbl ¢ Homepamu oT 1 0o 5, a BO BTOPOM - C HOMepamm oT 6 fo 10.
3 kaxporo swmka BbiHynM No 04HOMY wapy. Toraa BeposSTHOCTb TOr0, YTO CyMMa HOMEPOB BbIHYTbIX
wapoB He MeHee 9 1 He bonee 11, paBHa ?

1.2

0.16

0.48

0.3

4. InckpeTHas cnydanHas sennynHa X 3afaHa 3akoHOM pacrnpefeneHus BeposTHOCTEN
X791113

P0.30.150.30.25

Torpa BeposaATHOCTb P(7<X<= 13) paBHa
0.7

0.75

0.45

0.3

[MprMepbl BONPOCOB aTTecTaumm no ToraMm OCBOEHUS OMCUUNINHDI (3K3aMeH):
Teopus BepodTHOCTEN
OnpepeneHne BEPOATHOCTH (Knaccuyeckoe, 4acTOTHOE, reoOMeTpuyeckme BeposSITHOCTN)

MonHas rpynna cobbiTnii. HecoBMeCTHbIE 1 NMPOTUBOMOOXHbIE COObITUS. CNnoXeHNe BEPOSITHOCTEN
HECOBMECTHbIX CODbITUIA.

MpomnseeneHne cobbITUiA. YCnoBHas BEPOSTHOCTb. He3aBucrmble cobbiTus.

dopmyna nonHon BeposaTHOCTU. CnoxXeHne BEPOATHOCTE COBMECTHbIX COObLITUIA.

®dopmynbl baieca ¢ BbIBOLOM

LunckpeTHble 1 HeNpepbIBHbIE CNyYariHble BEMNYNHBI. 3aKOH pacnpeneneHns BeposaTHOCTEN.
BuHommnanbHoe pacnpenenenune. Pacnpenenenue lNyaccoHa.

Martematnyeckoe oxuaanue. OnpeneneHne n CBOMCTBA.

MaTematumyeckoe oXuaaHue ymcna cobbiTUiA B HE3ABUCKMbIX UCMbITAHUSIX.

Hucnepcusa. OnpeneneHne n cBoncTBa.

DyHKUNSA pacnpeneneHns HenpepbiBHOM ClyYanHoON BeNnYMHbL. [NOTHOCTb BEPOSATHOCTH
HenpepbIBHOWN Cny4anHOW BENVNYNHDI.

HopmanbHoe pacnpeneneHune. BnuaHue napametpoB Ha OYHKUMIO NIIOTHOCTM BEPOSATHOCTN.
AcumMmMeTpUSa 1 aKcLecc pacnpeneneHus.

YcnoBHoe maTtemMaTnyeckoe oXunaaHue.

XapakTepuCTUKN NTNHENHOM N NONHON CBA3M OBYX CNyYanHbIX BENINYUH.

KoppenaumoHHbin MOMeHT. KoadhdomumeHT koppenauuu.

MaTemaTtmnyeckas cratuctmka

BblbopouyHblit MeToa. MeHepanbHas 1 BbIBOPOYHaAS COBOKYMHOCTb.

IMnmpuyeckas pyHKumna pacnpeneneHms. NonvroH n ructorpamma.
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MosTopHas 1 6ecrnosTopHas Boibopka. MpeacTaBuTeNnbHOCTL BbIOOPKU.

NuHenHasa cpenHekBanpaTmyHas perpeccus. Perpeccns X Ha Y u 'Y Ha X. BoibopoyHas
cpenHekBagpaTnyHas perpeccus. OueHka afekBaTHOCTU B Clly4ae U3BECTHON U HEU3BECTHOM
Ancnepcun 3aBMcnMon nepemeHHomn. OueHka 3Ha4MMoCTU KO3IOPULIMEHTOB.

MpoBepka runotes. Hyneeas n koHkypupytowas runotesbl. Kputndeckne obnactu. Mpumeps..
CsoiicTBa kputepmes npoBepku runotes. Owmbkmn Nepeoro 1 BTOPOro poaa.

lMposepka runotes. CpaBHeHWE HeNpepbIBHbIX pacnpeneneHnin (kputepuin NupcoHa Xu-ksagpar)

MpoBepka rnunote3. CpaBHeHUE BLIOOPOYHOW CpeaHet C rMnoTeTUYeCcKon cpeaHeit reHepanbHowm
COBOKYMHOCTMW.

MNpoBepka runotes. CpaBHEHME OBYX CPEOHNX HOPMaSIbHbIX FEHEPaNbHbIX COBOKYMHOCTEN
(3aBUCUMbIE BbIOOPKN).

MpoBepka runotes. CpaBHeHWe OBYX CPeOHNX HOpMasbHbIX FeHepanbHbIX COBOKYMHOCTE
(He3aBMCUMbIe BbIBOPKN) C HEM3BECTHBLIMK ONCNEPCUSMM.

lMpoBepka rnnotes. CpaBHEHWE OBYX CPeAHMX HOPMasbHbIX FeHepanbHbIX COBOKYNMHOCTEN
(He3aBMCUMbIe BbIOOPKN) C M3BECTHBIMK ANCNEPCUSMM.

MpoBepka rnnotes. CpaBHEHME ONCMNEPCUIA OBYX HOPMarbHbIX reHepanbHbIX COBOKYMHOCTEWN
(kputepnin duwepa).

Crartuctmnyeckne oueHKN napameTpoB pacnpeneneHuns. IHtepeanbHble U TO4eYHbIe, HECMELLEHHbIE,
3(PPEKTUBHbBIE U COCTOATENbHbIE OLEHKMW.

NHTepBanbHble oueHkW. [loBepUTENbHbIA MHTEPBAN 1 LOBEpPUTENbHAS BEPOSTHOCTL. TeHepanbHas 1
BblBOpoYHas aucnepcust, ux cessb. 'eHepanbHoe 1 BbIBOpOYHOE CpefHee, UX CBS3b.
OQHOCTOPOHHME Y BYXCTOPOHHME OLEHKM.

NHTepBanbHble oLeHKN. BbiOBOPOYHbI KOIOMLIMEHT KOPPENSLUN U EF0 UHTEPBANbHAS OLEHKa
NHTepBanbHble oueHKN. VIHTepBanbHas oLeHKa reHepanbHoW gucnepcum no Bbibopke.
NHTepBanbHble oueHKN. VIHTepBanbHas oLeHKa reHepanbHOro cpeaHero no Bulbopke.

PasnoxeHue gucnepcun Ha BHYTPUIPYynmoByko U MEXTPYNMOBYO NPW rPynnupoBKeE.
JMCNepCUOHHbIN aHanma.

7.1. OcHOoBHas nuTeparypa:

Teopus BepoATHOCTEN N MaTeMaTuyeckasa ctatuctuka, ['mypman, Bnagummnp Edommosmy, 2007r.
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Teopus BeposTHOCTEN, Y. 1. SnemeHTapHas Teopust BeposaTHocTen, , 2013r.
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7.3. UHTepHeT-pecypcChbl:
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1 CailT pa3paboTymKoB si3blka CTaTUCTMYECKOro nporpammupoBaHms R - http://cran.r-project.org/
2 Noptan MawwnHHoe 0byyeHue - http://www.machinelearning.ru/

3 MaTtemaTtmyeckuin obpasoBaTtenbHblil caiT - www.exponenta.ru

4 Cant Anroputmumka, CtatucTuka u Teopust BeposTHOCTEN - hitp:/matstats.ru/

5 Caitt no 6uonHdopmaTuke - http://bioinformatics.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHmne ancumnnuHbl "Teopuns BEpOATHOCTEN N MaTtemMatmyeckas ctatuctmka" npegnonaraet
MCNONb30BaHNE CNenyLWEro MatepmanbHO-TEXHNYECKOro 0becnevyeHns:

KomnbloTepbl ¢ yCTaHOBNEHHbIMU OCOUCHBIMU NakeTaMn U CTaTUCTMYECKON cuctemon R,
NPOEKLUNOHHbIe 060pYyAOBaHME B NEKLMOHHbIX ayanTOPUSX.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
HanpasneHnto 022000.62 "9Skonorns 1 NpMpPoLONob30BaHNE" 1 NPOUIID NOATOTOBKM
MognenvpoBaHue B 9KONOrnu .
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