MHHOBPHAYKU POCCHH

% Ny F
v PAY 4

®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«Poccuiickuii rocyapcTBeHHbI T'YMAHUTAPHbII YHUBEPCUTET»
(®T'BOY BO «PITY»)

NMHCTUTYT UHO®OPMALIMOHHBIX HAVK 1 TEXHOJIOT U BE3OITACHOCTU

®daxynpTeT HHPOPMAIIMOHHBIX CUCTEM U O€30IaCHOCTH
Kadenpa pynnameHTanbsHOM U MPUKITATHON MaTEMaTHKN

TEOPUS BEPOSITHOCTEN 1 MATEMATHUYECKASI CTATUCTHKA

PABOYAS [TPOTPAMMA JUCHUTIJIMHBI

10.03.01 Muadopmanronnast 60€30MacHOCTb

Koo u naumenosanue HanpaeJjienus nodeomoeku/cneuuaﬂbnocmu
«be30macHOCTh aBTOMAaTH3UPOBAHHBIX CUCTEM
(o orpaciu Wi B chepe npodecCHOHATBHOMN JIITeITHHOCTH )Y,

«Opranu3zanys ¥ TEXHOJIOTHH 3alIUTHl HH(POPMAIIAN
(o otpacnu wiu B cepe npodhecCHOHAIbHON AeITeIbHOCTH)»

Haumenosanue nanpasnennocmu (npoghuns)/ cneyuanuzayuu

YpoBeHb BHICIIETO O0pa30BaHUs:  Oaxaiaspuam

®opma oOyueHus: ouHas

PII/I anantupoBaHa s Ui
C OTPAaHUYECHHBIMU BO3MOXKHOCTAMH
310pOBbSI U UHBAJIUIOB

Mocksa 2023



TEOPUS BEPOSATHOCTEN U MATEMATHYECKAS CTATUCTUKA

PaGouas mporpamma TUCIUTUTHHBI

CocraBuTenu.

KaHauaaT (u3.-Mar. HaykK, JOI., JOICHT Kadeapbl (yHIAMEHTAIbHOW M MPHKIATHON MaTEMaTHKH
Cunuywvin B.1O.,
TOKTOp u3.-Mat. HayK, mpod., mpodeccop kadenpsl GhyHIaMEHTATLHON W MPUKIAJTHON MaTeMaTHKH
Maxkcumos B.M.

YTBEPXIEHO

[IpoTokoun 3acenanus kadenpbt
(byHIaMEHTAIBHOW 1 TIPUKIIATHONH MaTeMaTHKH
Ne 8 o1 06.04.2023



OI'JTABJIEHUE
1. TIOSCHUTEITBHAS BATTHCKA ...euvveesteeesuteeasteeasusaeasseessseessssaeanseeeasbeeeasbeeeasbeeeaabe e e anbe e e asbeesbbeeanneeannneeanes 4
1.1,  1lenb ¥ 3a0aUM THCITHTIIIHIHBL .....vvveeeissseeessssseeesassseseesssssesesassssesssssssssssnsssseesanssssesasnssssessnssseeans 4
1.2. TlepeueHs TUTAHUPYEMBIX PE3yIBTATOB OOYUCHHS 110 TUCHIUTUIMHE, COOTHECCHHBIX C
WHIUKATOPAMH TOCTHIKCHUS KOMITETCHIIHH ......vveteestiesiesieesieeseesteeste et siee bt e eesteesbeebesnnesbeesneennesnee s e 4
1.3. MecTo JUCHUIUIMHBI B CTPYKTYPE 00pa30BaTEIBHON IPOTPAMMBI ....oevvieririnsriesiresreesieeeneeseneennes 5
2. CTPYKTYPA JHCIIUTIIIIHBL . .. ceeutvveessteesssseessssessssssssssssssssesssssesssssssssssesssssesssssesssssssssssesssssesssssessnssessssnsens 5
3. COICPIKAHUE JTACITUTIIIHHBL. ......eeuveeereenteesueeaseesuseasessssessessaseassesssseassessaseanseeasseanseesaeeanbeessseansesssnesnnes 6
4., OOPABOBATEITBHBIC TEXHOIIOTTIH ...uvvieusveeesstesesstesssssesssssesssssesssssesssssesssssesssssesssssesssssessnssessnseessssesssnsees 8
5. OLeHKa IIaHUPYEMBIX PEZYIIBTATOB OOYUECHMS ... .vveeriesreesireasreesireaseesinesreessesasseessnesreessseaneessnessns 9
LT R @ (v 1 =30% £ M0 )6 (535 140212 ) ¢ 0 5 OUURURE T 9
5.2  Kpurepuu BBHICTABICHUS OICHKH IO JUCIIHTIIHHE . ...c.vvveessteeessreessssesssssesssssesssssesssssesssssessssesens 10
5.3 OmneHouHble cpeAcTBa (MaTepUaibl) U TEKYIIETO KOHTPOJIS yCIeBAEMOCTH,
MIPOMEKYTOUHOM ATTECTAIIMH O0YYAFOIIUXCS MO JIUCTIATIIIHE ..v.vvesveeseesseesteeneesseesseeseesssesseessessnessens 11
6. YdeOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE 00CCIICUCHHUE TUCTIUTUTHBL ... vvevveeeeeeneeesieasnveesenns 19
6.1  CHIHCOK HCTOYHMKOB U JIUTEPATYPDL ...vvurivieviesisiesstiesisssesieestesssssbessnesnessaesne e s s sneesnessnssnes 19
6.2 Ilepedenp pecypcoB HH()OPMANMOHHO-TEIICKOMMYHUKAIMOHHON ceTH «MHTEpHETY. ........... 19
6.3 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHHOPMAITUOHHO-CITPABOYHBIC CUCTEMBI.....eevvvvieireesns 20
7. MarepuanbHO-TEXHHUYECKOE 00CCTICUCHHNE TACTIUTIITHHBL .....vvveeeteeesiteeesiteeesiseesssseessineessnneessneesnenas 20
8. Oo0ecneueHre 00pa30BaTEILHOTO MPOIECCa IS JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3 (0 010):3 38 07 742 0:T:Bi 07 7 o) : J TP UPP PP PP 20
9. MECTOMUUCCKIE MATCPHATIBL ... vvveessrresssressssressssssessssessssssssssesssssesesssesssssesssssesssssesssssssssssessnssessnssessnsees 21
9.1 IInaHBl TMPAKTHYCCKUX BAHITHH] ...evviveenriiieestiestesieesteesseassesseesteasesseesseasesseesbeese s e sneennesnnennes 21

[Tpunoxxenue 1. AnHOTaLKA pabOYel TPOTPAMMBI TUCIIUTIIHHBI «...cc.vvieuteesireenreesieeanseessneesneessnesnseessneas 30



1. lHosicHUTEJBLHASA 3AIUCKA

1.1. Heapb u 3272494 AMCHUTIMHBI

Lenv

OUCYUNTIUHDL:

¢dopmupoBanue

0a30BbIX MPEIACTABICHUA O TEOpUHU

BEPOATHOCTEN U

MaTEMaTHYECKON CTAaTUCTHKE I0J, YIVIOM 3pPEHMS HMX IMPAKTUYECKOIO IPHUIIOKEHUS B Pa3IMYHBIX
00JIaCTSIX HAYYHBIX UCCIICIOBAHUN U MHKCHEPHOH MPAKTHKH.

3a0auu Oucyunnunel: Ha TpUMEpe KOMOMHATOPHOW TEOpPHUM BEPOATHOCTEH MNeperTH K oOLuM
MOHATUSIM TEOPUU BEPOATHOCTEH M MATEeMaTHYECKOW CTAaTUCTHKH, C(HOPMYIHPOBATH OCHOBHBIE
TEOpeMbl, HeOOXOAUMBIE I IOHUMAaHUS CMEKHBIX TUCLMILIIMH U MPAKTUYECKON JesTeIbHOCTH.

1.2. llepeyeHs MIIaHNUPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCIUIITIUHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIUIH

Komnerenuust
(K01 ¥ HANMEHOBAHHE)

HWaankaTopbl KOMNETEHITUI
(Ko 1 HAHMEHOBAHHE)

Pe3yabTaThl 00yueHus

YK-6. CriocobeH ynpaBisTh
CBOUM BpEMEHEM,
BBICTpPauBaTh U
peann30BbIBaTh TPACKTOPUIO
CaMOpa3BUTHsI HA OCHOBE
MPUHIMUIIOB 00pa30BaHUs B
TE€4YEeHHE BCEH KU3HU

YK-6.1. Onpenensier uenn
COOCTBEHHOM JCATEIBHOCTH,
OIICHHBAS ITyTH UX
JIOCTHKEHHS C yIETOM
pECypcoB, YCIIOBHI, CPEJICTB,
BPEMEHHOM IEPCIIEKTUBBI
pa3BUTHUS IEATEINHHOCTH U
IJIAHUPYEMBIX PE3YJILTATOB

3namu: ciry4aifHbIe COOBITHS U CITyYaifHbIe
BEJIMYMHBI, 3aKOHBI PaCIIPEeTICHNUS; 3aKOH

O0JIBIINX qucern, METO/IbI
CTaTUCTUYECKOI0 aHAIN3a

Ymems: BBIYUCIIATD BEPOSITHOCTH
CIly4aHbIX ~ COOBITUH, COCTaBISATH U
UCCIIENOBaTh  (DYHKLIMU  PacClpenesIeHus
CITy4aifHbIX BEJIMYMH, OIIpesieNsATh
YHCIIOBBIE  XapaKTEPUCTUKU  CIIy4YaiHbIX

BCJINYMH, O6pa6aTbIBaTL CTaTUCTUYCCKYIO

UHQOpPMAIMIO ISl  OLCHKH  3HAYCHHU
[IapaMeTpoOB U  IPOBEPKA  3HAYUMOCTHU
TUIIOTE3

VYK-6.2. ®opmynupyeT uenu
COOCTBEHHOM JEATEIBHOCTH,
omnpenenss myTH ux
JOCTIKEHHS C Y4€TOM
pECypcoB, yCIIOBHI, CPEJICTB,
BPEMEHHOM NEPCIIEKTUBBI
PasBUTHUS AEATEIBHOCTH U
TUTAHUPYEMBIX PE3yJIbTATOB.

Brnademu: BEpOSITHOCTHBIM TTOAXO0JIOM K
MOCTAaHOBKE U PELICHUIO 33/1a4, HABbIKAMU
paboThI ¢ OMOIMOTEKaMU MTPUKIIATHBIX
MIPOTPaMM JIJISl pEIICHHUST BEPOSTHOCTHBIX U
CTaTUCTUYECKUX 3a]a4

OIIK-3. Criocoben
HCIIOJIb30BaTh HEOOXOIUMBbIE
MaTeMAaTHYECKHE METO/IbI
JUTS PEIIEHUs 3a1a4
npodeccuoHaIbHON
JCSITEITBHOCTH

OIIK-3.1. 3HaeT OCHOBBI
MAaTeMaTHUKH, OCHOBHBIE

3uamy: ciy4aiiHple COOBITHS U ClTyyaiiHbIe
BEJIMYMHBI, 3aKOHBI pacrnpeeseHus]; 3aKOH

IMOHATHUSA TCOPUHU I/IH(I)OpMa]_[I/II/I, 60HBH_H/IX yuced, METOIbI
OCHOBHBIC METO/BI CTaTHCTUYECKOTO aHAIIM3a

OIITUMAJIBHOI'O KOAUPOBaHUA

HCTOYHUKOB HHq)OpMaHHH

OIIK-3.2. Ymeer uccnenosats | Yuems: BBIUUCIISTh BEPOSITHOCTH
(pyHKLMOHAIBHBIE CIIyYalHBIX ~ COOBITHH, COCTaBISATH |
3aBUCUMOCTH, BO3HUKAIOIIHUEC HUCCIIEN0BATH (I)yHKHI/H/I paCHpeneHeHI/I}I
TIpH PELICHHIH CTAH/IaPTHBIX CITy4aiHBIX BEJIMYHH, OIIPENENSTh
TPUKJIAZHBIX 3a]1a4 YHCIIOBBIC  XapPaKTEPUCTUKH  CITyJailHbIX

BEJMUYWH; 00palaThiBaTh CTATUCTHYECKYIO
WHPOPMAIMIO IS OLEHKH  3HAuYeHHUH




mapaMeTpoB M IPOBEPKH  3HAYUMOCTH
TUIOTE3
OIIK-3.3. Bnaneer HaBblkaMu | Brademsb: BEPOATHOCTHBIM TOIXOJOM K

WCTIOJIb30BaHHS CIIPABOYHBIX
MaTepHaoB Mo

MMOCTAaHOBKE M PEUICHHUIO 33]1a4, HABBIKAMU
paboTbel ¢ OMOIMOTEKAMHU MPHUKIATHBIX

MaTEeMaTHYECKOMY aHATHU3y,
UCTIOJIb30BaHUS PACUETHBIX
(dhopMyn 1 TabIHIl IPH
PEIICHUHN CTaHJAPTHBIX
BEPOSTHOCTHO-
CTaTUCTHYECKHX 3aJ1ad,
CaMOCTOSTEIILHOTO PEIICHUS
KOMOMHHMPOBAHHBIX 33724

nporpamMm U1 pCICHUA BEPOATHOCTHLIX U
CTaTUCTUYCCKHUX 3aJa4d

OIIK-11. Crocoben
[IPOBOAMTD IKCIICPUMEHTHI

OIIK-11.1. 3naer
CTaHIapTHBIC BEPOSITHOCTHO-

3namu: ciyyaiiHble COOBITHS U CITydailHbIE
BEJIMYMHBI, 3aKOHBI PACTIPE/ICTICHU; 3aKOH

10 33J[aHHOW METOMKE U CTATUCTUYCCKUE METO/IBI GOIBILIIX yucern, METOIbI
00pabOoTKy MX PE3YJIbTATOB | aHANKM3a SKCIEPUMEHTAIBHBIX | o raTHCTHYECKOrO AHAIM3A
JIAHHBIX
OIIK-11.2. YMeeT cTpouTh Ymemn: BBIUUCIIATH BEPOSITHOCTH
CTaHNapTHLIC MPOLEAYPBI CIly4allHbIX ~ COOBITUH, COCTaBISTh MU
TPUHATHA PEIICHUN, HA OCHOBE | yicemeoBaTh  (DYHKIIMM  PACHpeICICHUS
MUMCIOIINXCA CITy4aiHBIX BEJIMYUH, OIIPEJIENAT
KCIICPUMCHTAJIbHbBIX HHBIX o
JKCIEpUMEHTAT sa YHUCJIOBBIE  XAPAaKTEPUCTUKUA  CIIy4alHBIX

BCJINYMH, O6pa6aTbIBaTL CTaTUCTUYCCKYHO

UHQOpPMAIMIO ISl  OLCHKH  3HAYCHHUN
MapaMeTpoB M TPOBEPKHM  3HAYMMOCTH
TUIIOTE3

OIIK-11.3. Baageer HaBbEIKaMHu
IO TTPOBEICHUIO SKCIIEPUMEHTA
I10 3aJaHHOM METOJIHKE C
COCTaBJICHUEM MTOTOBOIO
JTOKyMEHTa

Braoemw: BepOATHOCTHBIM OJIXO0OM K
MIOCTAHOBKE M PEIICHUIO 33134, HABBIKAMU
paboThl ¢ OMOTMOTEKaMU TTPUKIIATHBIX
MIPOTPaMM JIJIsl PEIICHUS BEPOSTHOCTHBIX H
CTaTUCTUYECKHX 3a7a4

1.3. MecTo iucuMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Z[I/ICI_II/IHJ'II/IHa «TeopH;{ BepOHTHOCTeI\/’I U MaTeMaTH4ecKas CTaTUCTHKA» OTHOCHUTCA K 00sS3aTeIbHOMI
yacTu 010Ka JUCHHUITIINH y‘~IC6HOFO IJ1aHa.
Z[J'ISI OCBOCHUA AUCHUIIIINHBI HCO6XO,Z[I/IMI>I 3HAaHUA, YMCHUA WU BJIAAICHUA, C(l)OpMPIpOBaHHLIe B XOI€

M3y4YeHUs CIENYIOIUX JUCHMIUIMH: «MaTtemaTudeckuid aHanu3y», «JluHeiHas anrebpa u
aHaIUTHYeCKass  reomerpus»,  «JluckperHas  maremMatuka»,  «TexXHOIOrMM M METOJbI
MIPOTPaMMHUPOBAHUS.

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBI (I)OpMI/Ip}IIOTCH 3HaHUA, YMCHHS U BJIaICHUA, HCO6XOI[I/IMLIC JJIsA
HU3YUCHUS CICAYIOINUX AUCHUILIIMH W MPOXOXKIACHUA MPAKTHUK! «Teopm{ I/IH(i)OpMaHI/II/I», «MeTO}II)I u
cpeacTBa KpHHTOFpa(I)quCKOﬁ 3alllUThI I/IH(I)OpMaI_II/II/I», «TexHomornueckas IMMPpAKTHUKA.

2. CTpyKTYypa IMCHUILITHHBI
OO6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTABISIET 4 3.€., 144 akageMuyeckux Jyaca.

CTpyKTypa AUCHHUILIMHBI /151 04HOH (POPMBI 00y4YeHU S

Ob6vemM nauciumIuHBL B (popMe KOHTAKTHOM paboThl OOy4aIOMIMXCS C TMeJarorn4ecKuMu
paboTHUKaMu | (WJIK) JUIAMM, TPUBJIEKaEMbIMH K peaju3aluu 0Opa3oBaTEbHON MporpamMMmbl Ha
UHBIX YCIOBHSX, P NTPOBEACHNUHU YUEOHBIX 3aHATHI:




Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
3 Jlexuun 26
3 [IpakTryeckue 3aHsATUS 32
Bcero: 58

O06beM TUCHUIUTMHBI (MOIYIIsI) B JOpPME CaMOCTOSATEIbHON pabOThl 00YIAFOIITUXCSI COCTABIISIET

86 akameMuueckux yaca.

3. Conep:xaHue TUCUUILIAHBI

Ne [ HaumeHoBaHme pa3jaesia

Conep:xanue

Hcropuyeckuii  0030p. Mecto Teopuu
BEPOATHOCTEW B E€CTECTBEHHBIX Haykax. lIpumepsl
IPOCTEHIINX CcIay4yailHbIX cOObITUH. “YpHA”, Kak
npubop  MONy4YeHHs  CIy4yalHbBIX  COOBITHIA.
Craructuueckoe ONpE/ICJICHUE  BEPOSITHOCTH.
[ToHsATHE POCTpPAHCTBA IEMEHTAPHBIX COOBITHH Ha
KOHEYHOM  MHOXecTBe.  Anrebpa  cOOBITHIL.
BepoaTHoCTb. Kiaccuueckoe oInpezeieHne
BEPOSITHOCTH. DeMeHTbI KOMOMHATOPUKH.
Bbruucnenue BeposSTHOCTEH COOBITMH C HOMOIIbIO
KoMOuHaTopuku. [ToHsITHE YCIOBHOI BEPOSITHOCTH.
®opmyna noiaHou BepostHocTH. @opmyna baiteca.
HezaBucumocts coObiTuii. IIpumenenus gpopmyisl
IIOJIHOM BEPOATHOCTH. [locnenoBarenbHOCTH
HE3aBUCHUMBIX UCIIBITAHUM, KaK BEIOOpKA U3 “ypHBI .
[TpencraBinenue 00 3JI€MEHTapHBIX COOBITHUSX Ha
npuMepe CUETHOTrO MoAOPAChIBAaHNUS MOHETHI.

AUCHHUIINHBI
1 Tema 1. AkcnomaTuka Teopuu
BEPOATHOCTEH HA KOHEYHOM
MHO2KeCTBe.
2 Tema 2. [lonsiTHE CIy4YalHBIX

BCJIMYUH U MX XaPaKTCPUCTHK.

Ornpezenienre 1 MpUMEPhI MPOCTEHIINX CITyYalHbIX
BenuuuH. Tabnuua pacnpeneneHus U QyHKIUSA
pacrpeneneHus cirydyaiHol BeTuuuHebl. [lonstre
IUIOTHOCTHU pactpeneneHus. Onepanyuu Haj
CIIy4ailHBIMU BEJIMYUHAMHU (CII0KEHUE, YMHOKEHUE
u 6onee oO1Me PYHKIIMH OT CIyYaiiHBIX BEJIUYUH).
MaremMatnyeckoe 0KHIaHUE CIIy4allHON BEJTUYUHBI
U ero cBoMcTBa. Jlucnepcus Ciry4ailHOW BEJIMYHHBI
u e€ cBOUCTBO. [IoHATHE 0 MOMEHTAX CITy4aiHBIX
BenuunH. HepaBenctsa Yebbiuéna. [lonstue
HE3aBUCUMOCTH CIIy4allHbIX Benn4uH. J(ucnepcus
JMHEWHOW KOMOMHAIIMY HE3aBUCUMBIX CITy4alHbIX
BEJIMYMH. 3aKOH OOJIBIINX YHUCENT JISl CXEMBI

bepryium
3 Tema 3. OcHOBHBIE THIIBI Baxnpie KJIACCBI JUCKPETHBIX
pacnpeneseHuil cry4aHbIX pacrnpeeneHui. bunomMuanbHbINA 3aKOH
BEJIMYHUH. pacnpenenenus. 3akoH pacnpezneneHus Ilyaccona.
I'eomerpuueckoe u TUIIEPTeOMETPUUECKOE
pacrpeneneHus. XapakTepuCTUKH 3TUX

pacrpeieIeHnil 1 UX CBOMCTBa. BaykHbIe Ki1acChl He-




MPEPBIBHBIX pacnpeneneHui. PaBHOMEpHOE,
MOKa3aTeIbHOE U HOpMallbHOE pacmhpeneneHus. Ux
XapaKTepUCTUKU U  cBocTBa. Pacmpenenenus
HCKOTOPBIX CJIy‘-Iaf/'IHLIX BCJIMYMH, NPCACTABJIAIOIINX

co0oit byHKIIUN HOPMAaJIbHBIX BEJIMYUH
(pacnpenenenus Quiepa, XU-KBaJpar,
CtprOo/ICHTA).

Tema 4. 3ak0oH 00JbIIMX YHCE]T U Onpenenenue MOCJIE0BATEIbHOCTH,

NnpeaecjJbHbIC TEOPEMBI.

YIIOBJICTBOPSIIOMIEH  3aKOHY  OOJNIBIIMX  YHCEl
(Teopema  Mapkosa). IIpenenpHass  Teopema
Ilyaccona g cxembl bepnymnu. Ilonstue o
JIOKaJIbHOM M MHTETPAIbHOU MPEIEIbHBIX TEOpEMax
Myaspa-Jlanmaca ¥ LEHTPaJIbHOM IIPENEIBHOU
TeopeMe.

Tema 5. OueHku napaMeTpos
pacnpeneiaeHuii.

Bapuannonnsie psasl U dMOUpUYECKas
byHKIMS  pacnpeneneHus. ToyedHble  OIEHKHU
napameTpoB. OLIEHKH MaTeMaTUYECKOro OXHUIAaHUS,
JIUCTIEPCUU U MX CBOWCTBAa. MeTOJ MaKCUMalbHOIO
npaBaono0ous. IHTepBaJIbHBIC OIICHKH.

Tema 6. MeToa HaMMEeHbIIIUX
KBa/JIpaToB.

Onucanue NpUHIUIA METOJIa HAaUMEHBIIUX
KBagpaToB. lIpuMeHeHuMe K 3agayaM JIMHEWHOMU
perpeccuy, HEIMHEHHOM perpeccud W 3ajadam
JUCIIEPCUOHHOr0 aHaJIn3a.

Tema 7. OcHOBHBIEC MOHATHSA
NMPOBEPKH CTATHCTUYECKHX
runoTes.

[ToctaHoBKa 3agauu TMPOBEPKH THIIOTES.
CpaBHeHue IByX pacnpezefneHuil (IOHATHE YPOBHS
CTaTUCTUYECKOU 3HAYUMOCTH, KPUTHUYECKON
oOnactu 1 0bacTu NpuHATHS runoressl). [IpoBepka
MPOCTON CTATUCTUYECKOW TMIOTE3BI O MapaMeTpe B
cxeme bepnymnmu. Kpurepun ®uiepa, Xu-kaapar u
CrorozeHTa.

Tema 8. KoppeasiuuoHHblii 1
perpecCMOHHbIN aHAJIN3.

@DyHKIMOHAIBHBIE 3aBUCUMOCTH, IIPUYMHHO-
CJIE/ICTBEHHBIE CBA3U " KOpPEJALIMOHHBIE
3aBUCUMOCTH. ToueuHas ouLeHKa Ko3dduuuenra
koppensiunu  [Tupcona. IlpoBepka 3HauMMOCTH U
UHTEpBajbHas oLeHKa. [IoHATHE 0O MHOrOMEpHOM
KOpPEISLMOHHOM aHanu3e. MHOKECTBEHHbIM H
YaCTHBIN KO3 pPULIHEHT KOPPETIALMH.
Henapamerpuueckue ko3()QUIMEHTH KOPpETSIIUU
Cnupmena u  Kenpmama  gnd  NOpPSIIKOBBIX
nepeMeHHbIX.  TaOaumpl  CONPSHKEHHOCTH U
CBA3aHHBIE C HHUMH KPUTEPUU  3HAUYUMOCTHU
CTaTUCTUYECKOM  3aBUCHMOCTH  HOMHUHATHBHBIX
[IEPEMEHHBIX. OcHoBHbIE TIOJIOKEHUS
perpeccnoHHoro ananusa. [lapHas perpeccuonHas
Mozeinb. IlocTpoeHne HOBEpUTENBHBIX HMHTEPBAIOB
JUI TTapaMeTpoB JMHEWHOW perpeccuu. [IpoBepka
CTaTUCTUYECKON 3HAYUMOCTHU ypaBHEHUs
perpeccnd.  MHOMECTBEHHBI  PErpeCCHOHHBIN




aHamu3.  Koppemsumonnas  matpuma U e€
BBIOOpOYHAsT OmeHKa. JlOBepUTENbHBIE WHTEPBAJIBI
s KodhPUIMEeHTOB W (YHKIIMH  PErPEeCCUH.
IIpoBepka 3HAYMMOCTH ypaBHEHHUS MHOKECTBEHHOU
perpeccuu.
9 Tema 9. bu6.uorexku OOmue cBeneHUS O Cpelie CTaTUCTHUYECKUX
NPUKJIAIHBIX HPOrpaMM BBIYMCICHUM H S3bIKE MNporpamMmMmupoBaHus R.
pelieHus BePOATHOCTHBIX U MopenupoBaHue BEpPOSTHOCTHOTO 3KCIEPUMEHTA.
CTATUCTUYECKHX 3a1a4. I'enepupoBanne MICEBAOCITYYalHbIX YHUCEIL.
KomOunaropuka.  BwluuciaeHue  BepOSTHOCTEH
CIIy4allHBIX COOBITHII: KJIACCHYECKHH, TE€OMETpH-
YECKUW M CTaTUCTHYECKuM nojaxon. Mcnonp3oBanue
BCTPOCHHBIX  (DYHKIIMHA  OCHOBHBIX  3aKOHOB
pacupeneneHusa i pPELIEHUs BEPOSATHOCTHBIX
3amad. HaxoxjaeHrne BBIOOPOYHBIX XapaKTEPUCTHK.
Toueunoe u HHTEPBAIBHOE OLICHUBAHUE
napameTpoB pacnpeneneHui. IIpoeepka crartuc-
Tuueckux runore3. Ilocrpoenne u ucciaegoBanue
CTaTUCTUYECKUX  Mojeneil.  KoppersanuoHHBIN,
PErpecCUOHHBII W JIUCIIEPCUOHHBIM  aHAIM3.
IIpruMmenenne MeTo1a HaMMEHbIINX KBaJAPaTOB.
4. O0pa3oBaTe/ibHbIe TEXHOJIOTHH
Ne Buasb! yueOHbIX
u/n HaumenoBanme pasgesa SAHSI T Oo0pa3zoBaTeJIbHbIC TEXHOJIOTHH
1 |2 3 4
1 |Axcuomaruka TeOpuH Be- Jlexuuu 1-2 BBoaHnas nexuus ¢ UCIOIb30BaHUEM
POSITHOCTEW Ha KOHEYHOM BUJICOMATEPUAIIOB U pecypcoB ceTn HTepHeT
MHOECTBE
IIpakTuueckue Pemienue THIOBBIX 3a1a4 17151 3aKpEIUICHUS U
3ansTHs 1-2 (dhopMHUpOBaHUs 3HAHUH, YMEHHI, HABBIKOB
CamocTrosiTensHas | [lucTaHOMOHHBIN Kype B ceTn VIHTEpHET, pemenne
pabora 3a]a4 (TeCTUPOBaHHE)
2 |llonstne cny4aiiHbIX Beu-|JIexuus 3 Jlekius-6ecena ¢ npumeHenneM UKT
YHH U UX XapaKTepUCTUK
IIpakTuueckue Pemienue TMHIOBBIX 3a1a4 17151 3aKpEIICHUS U
3aHsTHA 3-4 (dhopMHUpOBaHUs 3HAHUK, yMEHHI, HABBIKOB
CamocTtosTenbHas | luctaHuMOHHBIN Kype B cetn IHTEpHET, pemenue
pabota 3a7a4 (TeCTUPOBAHHME)
3 |OcHoBHbIe TUIIBI pactipene- |Jlexuus 4 Jlexmmsi-6ecena ¢ npumeneauem UKT
JICHUH CITy9aliHBIX BEJTHYMH
[IpakTuueckue Pemrenue TMIOBBIX 3a1a4 A5l 3aKpEIUICHUS U
3aHsATHA 5-6 (hopMUpOBaHUs 3HAHUK, YMEHH, HABBIKOB
CamoctosTenbHas | luctaHumMOHHBIN Kype B cetn IHTEpHET, pemenue
pabota 3a1a4 (TeCTUPOBaHUE)
4 |3axoH OOJIBIINX YUCEN U Jlexumst 5 Jlexmmsi-6ecena ¢ npumenenuem UKT

MMPEACIbHBIC TCOPEMBI

ITpakTHueckoe

Pemienne THIOBBIX 3aaaq JJIsd 3aKpCIJICHUS U




9

3aHsTHE | ($hopMHUpOBaHUs 3HAHUH, yMEHHI, HABBIKOB
CamocrosarensHas |/luctaHMoOHHBIA Kypc B ceTn MIHTEpHET, pemenne
pabota 3a/1a4 (TECTUPOBAHNUC)
5 |OueHkn mapaMeTpoB pac- Jlexius 6 Jlexmms-6ecena ¢ nmpumeneauem UKT
npeaeaeHun
[TpakTrueckue Pemrenue TMIOBBIX 3a1a4 AJ1s1 3aKpETUICHHUS U
3ansTHsa 8-9 (hopMHUpOBaHUS 3HAHUI, YMEHHIA, HABBIKOB
CamocTtositenpHas | [lucTaHIIMOHHEIN Kype B ceTn UHTepHET, pemenue
pabota 3a51a4 (TECTUPOBAHNUC)
6 |Merox HauMeHbIIUX KBan-  |Jlexkuus 7 Jlexmms-6ecena ¢ nmpumeneauem UKT
paros
[IpakTudeckue Pemrenue TMNOBBIX 3a1a4 AJIsI 3aKpETUICHHUS U
sansTug 10-11 (hopMHUpOBaHUS 3HAHUH, yMEHHI, HABBIKOB
CamocrositensHas |luctaHUuOHHBIN Kypce B ceTu IHTEpHET, perieHue
paboTa 3aJ1a4 (TECTUPOBAHNUEC)
7  |OCHOBHBIC TTOHSATHUS TIPO- Jlexuus 8 Jlekius-6ecena ¢ npumeHenneM UKT
BEPKH CTATUCTHYECKUX
THIIOTE3 [MpakTrudeckue Penrenue TMNOBBIX 3a1a4 AJ1s1 3aKpeIUICHAS U
3ansTHg 12-13 (hopMHUpOBaHUS 3HAHUM, yMEHHI, HABBIKOB
CamocrositensHas |JuctaHUMOHHBIN Kypce B ceTu IHTEpHET, perieHue
paboTa 3aJ1a4 (TECTUPOBAHNUC)
8 |KoppensiuoHHbIH 1 pe- Jlekius 9 Pemenue TUNOBBIX 3a/1a4 AJis 3aKPETUICHUS U
TPECCUOHHBIN aHAIN3 (hopMupoBaHUs 3HAHUH, YMEHUH, HABBIKOB
IIpakTHueckue
3ansTHg 14-15 JucranuumoHHsIi Kype B cetu HTepHET, perienue
3a/1a4 (TECTHPOBAHNE)
CaMocTosiTenbHas
paboTa
9 |Pabora c OubnmoTeKaMu Jlexms 10 Jlexumsi-6ecena c npumenenuem UKT
NPUKJIaIHBIX TPOrpaMM
peleHns BEpOSITHOCTHBIX U |[IpakTryeckue Penrenue TUIIOBBIX 33724 /151 3aKpETUICHHUS U
CTaTHCTUYECKHX 3aja4 3aHsTHg 16-18 (dhopMHUpOBaHUs 3HAHUH, yMEHHI, HABBIKOB
CamocTrosiTenbHas | JlucTaHIMOHHBIN Kypce B ceTn VIHTEpHET, pemenne
paboTa 3aJ1a4 (TECTUPOBAHNUEC)

B nmepuon BpeMEHHOro NPHOCTAHOBIEHHUS TIOCEIIEHHUsS OOyYarolIMMUCS TOMEIIEHUH U
tepputopun PITY nns opranuzanuu yueGHOro mporecca ¢ IpuMEeHEHHEM 3JIeKTPOHHOTO 00y4YeHus u
JUCTAHIIMOHHBIX ~ OOpa30BaTEIbHBIX TEXHOJOTUH MOTYT OBITh MCIIOJIB30BAaHbl  CIIEAYIOIINE
o0pa3oBaTenbHbIEe TEXHOIOTUU:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIMH B PEKUME PEAIbHOTO BPEMEHH;

— DJIEKTPOHHbIE YUeOHUKH, yueOHbIe TOCOOUs, HayYHbIe U3/IaHHs B 3JICKTPOHHOM BHUJIE U IOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTelIbHbIM pecypcam;

— CUCTEMBI JUJISl DJIIEKTPOHHOI'O TECTUPOBAHUS;

— KOHCYJIBTAIIMM C UCIIOJIb30BAHUEM TEJIEKOMMYHHUKAIIMOHHBIX CPEJICTB.

5. OneHka NJaHUPYeMbIX pe3yJbTATOB 00y4YeHHs

5.1 Cucrema oneHUBaHUSA
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®dopMa KOHTPOJISA Makc. KOJIH4eCcTBO 0ANJI0B
3a ogny padory Bcero
Tekynuii KOHTPOb:
- TECTUpPOBaHUE 10 6amnoB 20 GamioB
- IpaKTUYecKas pabora 5 GamoB 20 OamtoB
- KOHTPOJIbHAs paboTa 10 GasoB 20 OamioB

HpOMe)KyTO‘IHaH aTTeCcTanus - SK3aMCH

- OTBETHI Ha BOIIPOCHI OmITeTa 20 6amoB
- UTOTOBasi KOHTPOJIbHAA paboTa 20 6annoB
HToro 3a cemecTp 100 Gamos

[Tony4yeHHBIN COBOKYITHBIN PE3yJIbTAT KOHBEPTUPYETCS B TPAAUIIMOHHYIO [IKAY OLIEHOK U B
mkaiy oneHok EBponelickoii cucteMbl iepeHoca u HakoruieHus kpenutoB (European Credit Transfer
System; nanee — ECTS) B cOOTBETCTBUH € TaOIUIICH:

[Ikama
100-6amtpHas mkana | TpagunroHHas 1IKaga
ECTS
95 — 100 A
83_94 OTJIMYHO B
68 — 82 XOpOIIIO 3a4TEHO C
56 — 67 D
50_55 YAOBJICTBOPHUTCIBHO E
20— 49 FX
HCYHOBJICTBOPUTCIIBHO HE 3a4TCHO
0-19 F
5.2 Kputepun BbICTaB/IEeHUS OLEHKH 1O JUCIUIIJIMHE
Bamabl/ | Ouenka mo Kputepuu oueHku pe3yjbTaToB 00y4eHUsI MO JUCUUIJINHE
Hlkana | aucuunInHe
ECTS
100-83/ OTJIMYHO BricTaBnseTcs o0yJaromemMycs, €CIH OH TITyOOKO M MPOYHO YCBOMII TEOPETUICCKUN U
AB MPaKTUIEeCKUN MatepHai, MOKET NPOJAEMOHCTPHPOBATH 9TO Ha 3AHATHAX U B X0/l
MPOMEKYTOYHON aTTECTAIINH.
OO0yJaroniuiicst HCUSPITBIBAIONIE U JIOTHIECKH CTPOWHO M3IaraeT ydeOHBI MaTepHa,
yYMEET YBS3BIBATh TEOPHIO C MPAKTUKOMN, CIIPABIISIETCSI ¢ PEIICHNEM 33124
npodeccnoHaTbLHOM HATPABICHHOCTH BHICOKOTO YPOBHS CIIOKHOCTH, MPABUIHHO
000CHOBBIBAET PUHSATHIE PEIICHUS.
CB00OIHO OpPUEHTHPYETCS B yueOHOM 1 NpoecCHOHANIbHOM IUTepaType.
Or1ieHKa Mo JUCLUIUINHE BBICTABIISIIOTCA 00ydaromeMycs ¢ y46TOM pe3ylIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.
Kommnerennnu, 3akperui€éHHBIE 32 TUCIHIUTHHOW, COPMHUPOBAHBI HA YPOBHE —
«BBICOKHI».
82-68/ XOPOIIIO BricTaBnsieTcs 00y4aromeMycs, €CIH OH 3HACT TEOPETUICCKHUN M MPAKTUICCKUN
C MaTepHall, IPaMOTHO U 10 CYIIECTBY M3JIaraeT ero Ha 3aHATUSAX U B XOJIe
MIPOMEXYTOUHOH aTTecTally, He JOMyCcKas CYylIeCTBEHHBIX HETOUHOCTEMH.
OO0y4aronuiics IPaBIIIEHO MPUMEHICT TEOPETUICCKUE TIOJI0KESHUS MIPH PEIICHUN
MPAaKTUYIECKUX 33a]1a9 MPO(PECCHOHANBEHON HAPABICHHOCTH Pa3HOTO YPOBHS
CJIOHOCTH, BJIaJIEET HEOOXOAUMBIMH JIJISI 3TOTO HABBIKAMH ¥ IPUEMAMH.
JlocTaTo4HO XOPOIIIO OpUEHTHPYETCS B yueOHOH 1 MpodeccHoHaTBHON TuTepaType.
OrieHKa M0 JUCHUIUINHE BBICTABILIIOTCS 00yJaromeMycs C y96TOM pe3ylIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.
Komnerenum, 3akperiéHaple 3a JUCIUTITNHON, cOPMHUPOBaHBI HA YPOBHE —
«XOPOLIMHY.
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Banapl/ OueHka nmo Kputepuu oueHku pe3yjbTaToB 00y4eHUsl 10 JUCUUIJIMHE

Ixana | AucOMIINHE
ECTS

67-50/ YIOBJICTBO- BricTaBisiercst o0y4aromeMycs, ecii OH 3HaeT Ha 0a30BOM YPOBHE TEOPETUICCKHUI 1

D,E PHTEIIBHO MPaKTHIECKHH MaTepHal, 10TyCKaCT OTACIbHBIE OIIMOKH MIPH €T0 W3JI0KCHUHN Ha
3aHATHSIX U B XOJI€ IPOMEKYTOUHON aTTCCTAILIUH.

OOyy4aronMicst UCTIBITHIBAET OTIPE/ICTIEHHbIE 3aTPyJHEHHS B IPUMEHEHUH

TEOPETHYECKUX MOJIOKEHUH MPH PEIICHUH MTPAKTHYECKHUX 3a71a4 MPpOoQecCHOHaTbHON

HAaIpaBJIeHHOCTH CTAHJIapPTHOT'O YPOBHS CII0’KHOCTH, BJIaJIe€T HEOOXOUMBIMH IS

3TOro 0a30BBIMU HABBIKAMH U MPHUEMaMHU.

JleMOHCTpHUpYET AOCTATOUHBIN YPOBEHb 3HAHHS YIEOHOM INTEPATYPHI 10 JUCIUILUINHE.

OreHKa 1Mo JUCHUIUINHE BBICTABILIOTCS 00ydJaromeMycs C YI6TOM pe3ylIbTaToB

TEKyLIEW U IPOMEXYTOUHOM aTTECTALIMH.

Kommerennmu, 3akperui€éHHbIE 32 TUCIHIUTHHON, COPMHUPOBaHBI HA YPOBHE —

«IIOCTATOYHBIN.

49-0/ HEY/IOBJICT- BricTaBisiercst o0y4aromeMycsi, el OH He 3HaeT Ha 0a30BOM yPOBHE TEOPETHUECKHHA

F,FX BOPHTEIIEHO 1 TPaKTHYECKuii MaTepHal, A0MycKaeT rpyOble OMMOKY MPU €T0 W3JI0KECHUH Ha

3aHATUAX U B XOJI€ IPOMEKYTOTHOHN aTTECTAIIHH.

OO0y4aronuiicss UCTIBITHIBAET CEphE3HBIE 3aTPYTHEHUS B IPUMEHEHUH TEOPETHYECKIX

TIOJIOKEHUH MPH PEIICHUH NMPAKTUUECKHUX 3a1a4 MPOPeCcCHOHANBHON HAllPaBICHHOCTH

CTaHJAPTHOT'O YPOBHA CJIOKHOCTHU, HE BJIAJACCT HeO6XO}II/IMLIMI/I JUIA 3TOT'O HaBBIKAMHU U

IpUEMAMH.

JleMoHCTpHpYET (pparMeHTapHbIC 3HAHUS YUCOHOM JTUTEPATYPHI IO AUCIUILTHHE.

OreHKa Mo JUCIUTUINHE BBICTABIIIOTCS 00ydJaromeMycs ¢ YI6TOM pe3yIbTaToB

TEKYIIEeH W IPOMEXYTOUHOH aTTeCTAITIH.

KommereHnny Ha ypoBHE «JOCTAaTOYHBINY, 3aKPEIUIEHHBIC 32 TUCIUTUTMHON, HE

c(OPMHUPOBAHEL.

5.3 OueHouHble cpeacTBa (MaTepuaybl) ISl TEKYHIEro KOHTPOJISI yCIeBaeMOCTH,
NMPOMEKYTOUHOM aTTecTAlMH 00y4AIOMINXCH MO IUCHUIIHHE

Texkymmii KOHTPOJIb
Ilpumepnuie 3a0anun ona mecmuposanusn Ne 1

Bonpoc 1. [Iycts A u B — HekoTopsble ciyuaiinble cOObITHS. BBISICHUTB, KOT/1a BEPHO ClIEayIOIIEee

YTBEPKACHHUE O BEPOSTHOCTAX RABD=A

OTBeTbI:
1) Bcerna; 2) uHOTrAa, 3) HHKOTAA.

Bomnpoc 2. U3 ypHbl, coneprxareit 4 6enbix, 15 KpacHbIX U 14 4epHbIX 1apoB, Hayady BbIHYJIU OAMH
mwap. HaliTu BEpOSITHOCTh TOTO, YTO OH KPACHBIH.
OtBernI:

T s 1 s
) 33’ ) 18 ) o ) 11

Bonpoc 3. [Taptus cocrout n3 3 uzaenuii nepBoro copra v 4 uzaenuii Btoporo copra. Haynauy
BbIOpasny 1Ba u3aenus. Hailtu BeposSTHOCTH TOTO, 4TO OHM 00a MEePBOro COpTa.
OtBerbI:

22 1 5
77 ) ) )

2 3’ 11
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Bonpoc 4. Cemb pa3 nondpocuian MoHeTy. HaiiT BEpOSITHOCTD TOTO, UTO «repO» BhIMan 2 pasa.
BeposiTHocTH NTaieHHst MOHETHI Ha JTI00YI0 U3 IByX CTOPOH IPH OJJHOM ITOJIOPAChIBAHIH CUUTATH
OJTMHAKOBBIMH.

OTBeTLI:
1 a3 s
) 3 ) 128’ ry T

Bomnpoc 5. bpocuiu urpaiabHy0 KOCTh € IECTbIO OAMHAKOBBIMU IrpaHsiMu. HaliTu BEpOSITHOCTH TOTO,
YTO BBIMAJIO HEYETHOE YHCIIO OYKOB, €CJIM U3BECTHO, YTO YHCIIO BBIMIABIINX OYKOB OoJbIie 1.
OTtBernI:

1) 0.4, 2) 1, 3) 5 ; 4) 0.5; 5) 0; 6) § :

Bonpoc 6. V3BecTHBI nUCTIepCHU HE3aBUCUMBIX CITyYalHBIX BETHYMH X u Y D(X)=0.1 u

D(Y) =2. Haiiru JUCIEPCUIO CITy4alHOM BEJIMYHUHBI Z=1 X3,
OTser:

Bonpoc 7. 3agan 3akoH pacnpeeraeHus: JUCKPETHON CIIy4aifHOM BEIMYUHBI X

X 2 |0 1 5

p. 0.3 0.2 04 0.1

|

Haiitu ee MaTeMaTHUECKOE OKUIAHUE.

OTBeThI:

1) 1.6; 2) 0.3; 3) -1; 4) 3.7.

Bonpoc 8. 3aian 3akoH pacnpeneneHus: JUCKPETHOM CIIy4aifHOM BEIUYUHBI Y

Y, -1 0 1

P, 0.3 0.3 0.4

Haiitu ee qucnepcuro.

OTBeTbI:

1) 0.69; 2) 2.5; 3) -1.4 4) 3.71.

BOI[pOC 9. 3akoHBI pacipeacICHusl HC3aBUCUMBIX CJ'Iy‘lB.fIHBIX BenuyuH X U Y HMEIOT BUI:

X 2 |0 1 5

pi 0.3 0.2 0.4 0.1

Y, -1 0 1

P, 0.3 0.3 04
Haiit BeposITHOCTB TOTO, YTO UX CyMMa IPUHUMAET 3HaY€HUEe paBHOE 1.
OTBeThI:
1) 0.2; 2) 0.5; 3) 0.4; 4) 1.

Bonpoc 10. Kakue 13 tpex QpyHKIuil, rpaduKu KOTOPBIX MPUBEAECHBI HA PUCYHKE, HE SIBIISIOTCS
GYHKIUSAMU pacpe/ieleHus] CydailHbIX BEJIMYUH?



13

1_
1 II;: Jf{
|H I|!|

I L
— 057" -.___;;
""" NS
F3(x) o
_02 -5 -2 1 4 7 10

-5 X 10

OTBeTLI:

1) F1(X) u F2(x); 2) F1(x) u F3(x); 3) F2(X) u F3(x); 4) F1(x), F2(x) u F3(x).
Ilpumepnvie 3a0anun 0na mecmuposanus Ne 2

. B cpennem no 7% 10roBOpoB CTpaxoBas KOMIIAHHUS BBIILIAYMBAET CTPaxoByt0 cymMMmy. Mcrnomnb3ys
¢dopmyny bepnymnu, Haiitu ¢ TouHOCTBIO 10 0.001 BEpOSITHOCTH TOTO, YTO U3 JIECATH JOTOBOPOB
Oy/IeT CBSI3aHO C BBIILJIATON CTPAXOBOW CyMMBI MEHEE TPEX JOTOBOPOB.

Ucnonwe3ys Teopemy MyaBpa-Jlamiaca, naiitu ¢ TouHocThio 10 0.01 BEeposSTHOCTH TOTO, YTO
OTHOCHUTEJIbHAS YacTOTa POXKICHUS MAIBYMKOB IS THICAYM HOBOPOXKIAEHHBIX OTJIMYAETCA OT
“UCTUHHON™ BEPOSTHOCTU POXKICHUS MaJibuKKa, koTopas paBHa 0.517, menee yeM Ha 0.03.

. Crryuaiinasi BellMuMHa pacnpeserneHa mo 3akony [lyaccona ¢ mapamerpom A=5. Haiitu ¢ TOYHOCTBIO
10 0.01 cpennee KBaapaTUIECKOE OTKIIOHEHNE ATOM CITy4alHOW BEITUYMHBI.

CnyuaiiHas BenuM4yMHA HMeEET II0Ka3aTelIbHBIM 3aKOH pacnpeneneHusd. MseectHo, 4yro eé
MaTemaTuueckoe oxkujaanue paBHo 4. Haiitu ¢ Ttounoctbto n0 0.01 BeposTHOCTH TOro, UTO 3Ta
cilyyaiiHas BeJIMYMHA IPUHUMAET 3HaYeHue Ha oTpeske [2; 5].

CnyualiHas BeJIMYMHA MMEET HOPMAJbHBIM 3akoH pacnpeneneHus. M3pectHo, uto €€
MaTEMaTHYECKOE O’KHJIAaHUE PaBHO 3, a cpeAHee KBaJpaTUUYECKOE OTKJIOHEHHE paBHO 2. Haitu c
TouHOCTHIO 10 0.01 kxBaHTUIBL YpOBHS 0.95 3T0M ciyyaliHOM BETUYHMHBI.

Onexrpocranuus obciyxuBaer cetb 1800 siexTponami, BEpPOSTHOCTb BKIIIOUEHMS KaXKAOH M3
KOTOpbIX BeuepoM paBHa 0.9. OueHuTh ¢ moMoIIbl0 HepaBeHCTBa UeOblleBa BEpOSITHOCTh TOTO,
YTO YHCJO JIaMIl, BKJIIOYEHHBIX B CETh BEYEPOM, OTJIMYAETCS OT CBOEr0 MaTeMaTHYecKOIo
oxxuganus He 6osee yeM Ha 30 (1o abcooTHOM BennuuHe). HaliTh BEposiTHOCTB TOTO e cOObITHS,
UCHOJb3ys MHTErpajibHyo TeopeMy Myaspa-Jlamnaca.

. B cpennem 8% paboTococoOHOro HaceaeHHs HEKOTOPOro peruoHa — Oe3paboTHble. OLEHUTH ¢
MOMOIIIbI0 HEepaBeHCTBa YeObImeBa BEPOSTHOCTH TOTO, YTO YPOBEHb O€3pabOTHIBI Ccpenu
obcnenoBanHbIX 10000 paboTOCTIOCOOHBIX XKHUTENEH Topoaa OyaeT B npenenax ot 7 10 9%.

OneIT CTpaxOBOM KOMIIAHWMHU TIOKa3bIBA€T, YTO CTPAXOBOM ciydaill MPUXOAWUTCS NPUMEPHO Ha
KaX/ablil 1Bafuarelii goroop. OIEHUTH € IMOMOINBIO HepaBeHCTBa YeOblmeBa HeoOXoaumoe
KOJMYECTBO JIOTOBOPOB, KOTOPBIE CIEAYET 3aKIOUYUTh, YTOOBI C BEPOATHOCTHIO 0.95 MOXKHO OBLIO
yTBEp)KIaTh, YTO JOJS CTPaxoBBIX ciydyaeB OTKiIOHUTCA oT 0.05 He Oomee yem Ha 0.01 (mo
aOCOJIIOTHOM BENTMYMHE). Y TOYHUTH OTBET C MIOMOIIBIO MHTErpaIbHON TeopeMbl MyaBpa-Jlamnaca.

. Beixon mpImisT B mHKyOaTope coctaBiseT B cpenHeM 80% uucna 3amoxeHHBIX aull. CKOJIBKO
HY>KHO 3aJI0’)KUTH SIUII, YTOOBI C BEPOATHOCTHIO, HE MeHbIer 0.9, 0)KHUaaTh, YTO OTKIOHEHHE YHCIIa
BBUTYIUBIIMXCS HBIIUIAT OT MaTeMaTHYeCKOro OXHAaHus He mpeBbimano 50 (Mo abcomoTHOM
BEIMYUHE)?

N3BecTHO, 4TO B CpeAHEM CHCTEMa HMCKYCCTBEHHOTO HMHTEIUIEKTa HEBEPHO pacro3Haétr 6%
CHUMBOJIOB, KOTOpBIE MojaroTcs Ha €€ Bxoa. Mcnone3ys teopeMy llyaccona wnm teopemsl Myaspa-
Jlarnmaca, Haitu ¢ TOo4yHOCTHIO 10 (.01 BEpOSATHOCTH TOrO, YTO M3 THICAYM BXOAHBIX CHMBOJIOB
HEBEpHO OYJeT pacmo3HaHo 6osee 75 CHMBOJIOB.
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Ilpumepnwie 3a0anun 0aa mecmuposanusn Ne 3

. Ilo nanHON BBIOOpKE HAWTH OBEPUTENbHBIC MHTEPBAIbI JJIS MapaMEeTpOB HOPMAJIbHO pacmpe-

JICIIEHHOM reHepaIbHON COBOKYITHOCTH ¢ HaiexkHoCcThI0 0.99.

. [lo nanHo# BbIOOpKE HAWTH JOBEPUTENBHBII HHTEPBAI JIJIsl BEPOSATHOCTHU ycrexa B cxeme bepHymiu

¢ HagexuocThio 0.99.

. ITo nanHO¥ BBIOOpKE HAMTU TOBEPUTEIBHBIA UHTEPBAI [ apaMeTrpa pacrpeaeneHus [lyaccona c

HanexHocTsio 0.99.

. [To nanHO# BEIOOPKE HAWTH JOBEPUTEIBHBIN HHTEPBA I KOd(duimeHTa koppensuuu [Tupcona ¢

HagexxHocteio 0.99.

. Ilo manHO# BBIOOpPKE HAWTH JOBEPHUTEIBHBIN MHTEPBAN IS KoddduimeHTa koppemsinun Kennanna

¢ HazexHOoCThIO 0.99.

CrenepupoBath BbIOOpKY #3 300 ciaydailHBIX 4YHCEN, HUMEIONIMX OWHOMHAIBHBIA 3aKOH
pacnpenenenust ¢ mapamerpamu size=700, prob=0.04. C momomsio kputepus Koamoroposa-
CMupHOBa NPOBEPUTH CTATUCTUYECKYIO TUIIOTE3Yy O TOM, YTO 3aKOH paclpeiesieHus: TeHepalbHON
COBOKYITHOCTH HE OTJIMYAETCs OT HOPMAJIBHOIO 3aKOHA paciipenesieHus. B oTBeTe 3aiaun yka3aTh
3HaueHue p-value ¢ Tounoctrio 10 0.001.

. CrenepupoBaTh /Be BBIOOPKH: OJHY BBIOOPKY u3 100 ciydyallHbIX 4MCel, UMEIOIINX HOPMaIbHBIN

3aKOH pachpeesieHus ¢ mapameTpamMu mean=16, sd=5, npyryto BeioOpKy u3 200 cIydaifHBIX YUCEIT,
MMCIOIIMX HOPMAJbHBIN 3aKOH pacmpeneieHus ¢ mapamerpamu mean=27, sd=6. C moOMOIIbIO
kputepus duiiepa NpoBEPUTH CTATUCTUYECKYIO TUIIOTE3Y O TOM, YTO OTHOIICHUE JUCIIEPCUI TBYX
CIy4allHBIX BEIWYMH paBHO 1. B oTBeTe 3a1aun ykaszars 3Hadenue p-value ¢ rounoctsio 10 0.001.

. CrenepupoBaTh JBe BBIOOPKH: OAHY BbIOOPKY u3 100 ciiydaliHBIX YuCell, UMEIOIINX HOPMaIbHBIN

3aKOH pachpeesieHus ¢ mapameTpaMu mean=26, sd=5, npyryto BeIOOpKY u3 200 cIyJaifHBIX YUCEIT,
MMEIOIIUX HOPMAalIbHBIM 3aKOH pachpezeneHus ¢ mapamerpamu mean=27, sd=6. C momoImibo
Kputcpus CTI)IOI[CHTa IMPOBECPUTH T'HIIOTE3Y O TOM, UTO MATCMATUYCCKUC OKHUAAHHA I'CHCPAJIbHbIX
COBOKYITHOCTEH paBHBI. B 0TBeTe 3amaun ykasaTh 3HaueHue pP-value ¢ tounoctsro g0 0.001.

. Cpenu ciyuaitno B3saThIX 10000 HOBOPOXKIAEHHBIX OKa3anoch 5162 Manmpunka. C MOMOIIBIO TECTa

MPOMOPLUNA MPOBEPUTH CTATUCTUYECKYIO THIIOTE3Y O TOM, YTO BEPOSITHOCTh POKICHHUS MalbuhKa
paBHa 0.5. B oTBeTe 3a1aun yka3ath 3HaueHue P-value ¢ tounoctsio 10 0.001.

10. ITo naHHOM BBIOOpKE C MOMOIIBIO XU-KBaJpaT KpuTepus [IupcoHa MpoOBEpUTH CTATHCTUYECKYIO

TUIIOTE3y O TOM, YTO JBE HOMHHATHBHBIC MEPEMEHHbIE HE3aBUCHUMEI. B OTBeTe 3amaum ykaszaTh
3Hayenue p-value ¢ rounoctsro 10 0.001.

Ilpumepnvie 3a0anun ona mecmuposanus Ne 4

([1s1 TecTupoBaHus MOXKHO MCTIOIb30BaTh PperiM aanHbIx NEO u3 ¢aiina "NEO”, kotopbrit
COJIEPKUT PE3YIbTAThl COLMOJIOTUYECKOTO OIIPOCA M IMYHOCTHBIE TICUXOJIOTHUECKUE TIOKA3aTENN
crynertoB PI'TY, unu apyroit ppeiim 1aHHBIX, IPeIOCTaBICHHBIN MPENoAaBaTesIeM. )

1.

Koadpdumment xoppemsuuu Ilupcona mepemenusix N1 Tpeoxkraocth m N6_Vs3BUMOCTh ¢
TouHOCTHhIO 10 0.001 paBeH

OTtBerT:

2. Jlns roHOmIEH ypOBEHb 3HAUMMOCTH Kod(duimenta koppensauuu [lupcoHa mnepeMeHHbIX

N1_Tpeoxnocts 1 N6_VYs13BuMocTh ¢ TouHOCTHIO 70 0.001 paBeH

OTtBerT:
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3. JInd pecTioHIEHTOB C BHICOKMM CEMENHBIM JOXOJOM BBISICHUTH Ha ypoBHE 3Hauumoctu 0.05, xakue
13 TEPEUYUCIICHHBIX HIKE IICUXOJIOTMYECKUX IT0KA3aTelel MMEKT CTAaTUCTUYECKH 3HAYUMBII
kodpdunment xoppensuuu [Tupcona ¢ nmokazarenem N1 _TpeBoXHOCTB.

Otger 1. N6_VYs3BuMocCTb

Otset 2. E6 JKu3HepagocTHOCTD
Otser 3. O6_Ilennoctu

OtBet 4. A6_OT3BIBUNBOCTH
OtBet 5. C6_ OCMOTPUTEIBLHOCTD

4. Koapurmment koppemsiuu Crupmena nyHkToB 1 31 u I1 75 onpocauka NEO PI-R ¢ TounocThio
10 0.001 paBen

OTBer:

5. Ans oHOIIEH ypoBeHb 3HAYMMOCTH Koddduimenta koppesiuuu Crupmena nynkros I1 31 u I1_75
onpocHuka NEO PI-R ¢ Tounoctsio 10 0.001 paBen

OTBerT:

6. IlocTpouth NMHEHHYIO PErpeCCMOHHYI0 MOJI€Jb 3aBUCHMOCTH IICHXOJOTHYECKOrO IOKa3aTess
N1 Tpeoxknoctsh oT moka3atens N6_Vs3sumocts. KodddumueHnt nerepMuHanmm 3To MOJCTH C
TouHocThiO 710 0.001 paBeH

OTBerT:

7. IlocTpouTh JNMHEHMHYIO PETPECCUOHHYIO MOJEIb 3aBHUCHUMOCTH IICHUXOJIOTMYECKOIO IT0KAa3aTest
N1 Tpesoxnocts ot nepemenHbix N Heiporusm, E OxcrpaBepcus, O OTKpBITOCTH OIBITY,
A Cornacue, C_Co3HaTenbHOCTb. CKOPPEKTUPOBAHHBIA KOIPPUIIMEHT ACTEPMUHALIMM MOJEIH C
TouHocThiO 710 0.001 paBeH

OTBer:

8. TlocTpouTh IHMHEHHYIO PETPECCHOHHYIO MOJENb 3aBUCUMOCTH IICHXOJIOTMYECKOro IMOKa3aTems
N1 TpeBoxnocts oT nepemeHHbix N _Heiipotusm, E OxkcrpaBepcus, O OTKpBITOCTH OIBITY,
A Cornacue, C_Co3HaTenbHOCTh 0€3 CBOOOJHOrO dWi€Ha B PErPECCHOHHOM YPaBHEHUM.
WNudopmannonnsiii kputepuiit AIC moctpoenHoit moenu ¢ Tounoctsio 10 0.001 paBen

OTBerT:

9. IlocTpouTh JMHEHHYIO PErpecCCMOHHYI0 MOJI€Ib 3aBUCHMOCTH IICHXOJOTHYECKOr0 MOoKa3aTens
N1 Tpesoxnocts or nepemeHHbix N Heiporusm, E Oxcrpaepcus, O OTKpBITOCTb ONBITY,
A Cornacue, C_Co3HaTenbHOCTh 0€3 CBOOOJHOIO Wi€Ha B PErpPECCHOHHOM YpPaBHEHUH, HO C
y4€TOM BCeX MOMapHBIX B3aUMOIEHCTBUI MeXIy npeaukropamu. MHbopMalMoHHBIN KpUTepHid
AIC noctpoenHnoit moaenu ¢ Togroctsio 0 0.001 paBen

OTBer:

10. IlocTpouTh JIMHEWHYIO PETPECCHOHHYI0 MOJEAb s IICUXOJOTMYECKOro  ITOKa3aTess
N1 TpeBoXHOCTb NOWIATOBBIM METOJOM ABTOMAaTHUYECKOIO HCKIIIOUEHUS HE3aBHUCHUMBIX
MEPEMEHHBIX, B Ka4eCTBE KOTOPHIX paccMaTpuBaTh Bce ocTaybHble noAmkanbsl Tecta NEO PI-R.
Yuciio He3aBUCUMBIX IIEPEMEHHBIX B ONITUMAIIBHON MOJIEIIN PABHO

OTtBerT:
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11. TIlocTpouth JHMHEHHYI0 PETPECCHOHHYIO MOJAENb JUIsl IICUXOJIOIMYECKOro  I10Ka3aTells
N1 TpeBoXKHOCTb TOHIATOBBIM METOJOM aBTOMAaTHYECKOIO J100aBICHMS HE3aBHCHMBIX
IIEPEMEHHBIX, B KaUYECTBE KOTOPBIX paccMaTpuBaTh Bce ocTanbHble nojmkansl tecta NEO PI-R.
Yucno He3aBUCUMBIX IEPEMEHHBIX B ONTUMAJIBHON MOJEIN PaBHO

OTBeT:

12. ITocTpouTh ONTUMAIBHYIO JTUHEHHYIO PETPECCHOHHYIO MOJEIb, COJIEPXKAIIYI0 8 MPEAUKTOPOB U
nepeMeHHyr0 oTKiIHKa N1 _TpeBo)KHOCTh, MOMIArOBBIM METOJIOM aBTOMATHUECKOTO JT00aBICHHUSI
HE3aBUCHMBIX TIEPEMEHHBIX, B KaueCTBE KOTOPBIX pacCMaTpUBaTh BCE OCTAIBHBIC MOJIIKAIIBI
tecta NEO PI-R. JIns mocTpoeHHON perpeccCHOHHON MOJENH MPOTHO3HOE 3HAUCHUE MOKa3aTems
N1 TpeBoxHOCTb U1 pecrioHieHTa ¢ HoMepoM 15 ¢ TounocTtsio 10 0.01 paBHO

OTBer:

13. TlocTpouTh ONTUMAJIBHYIO JMHEMHYIO pPETPECCHUOHHYIO MOJENb JUIsl ICUXOJIOIMYECKOI0
nokazarenst N1 TpeBokHOCTb,  HCHONB3ys  MOLIArOBBI  KOMOWHUPOBAHHBIM  METOJ
aBTOMATHYECKOI'O HCKIIIOUCHHUA H Z[O6aBJ'I€HI/I$I HC3aBUCUMBIX TICPCMCHHBIX. B kadgectBe
KaHIUAATOB Ha J00aBJICHHE B YHUCIO MPEAUKTOPOB MOJIEIH paccMaTpUBaTh BCE OCTAIbHbBIC
nonmkainsl Tecta NEO PI-R. [l mocTpoeHHO# perpecCMOHHON MOJeNH OCTaToK (pa3sHOCTh
MeX 1y HaOII0JaeMbIM U TIPECKa3aHHBIM 3HaYCHHEM 3aBUCHMOI IEPEMEHHOI) 1711 peClOHIeHTa
¢ HoMepoM 15 ¢ tounocteio 10 0.001 paBen

OTtBer:

14. BpImonHATE OAHO(DAKTOPHBIM JAWCIEPCHOHHBIA aHaIM3, TIOCTPOMB JIMHEHHYIO MOJENb
3aBUCUMOCTH Icuxonorndeckoro mnokaszarenss N1 TpeBoXKHOCTb OT CTENEHH PETUTHO3HOCTH
(paxrop CTEIL PEJI). [Ins mocTpoeHHON MOJENM 3HAYMMOCTh 3aBHUCHMOCTH C TOYHOCTBIO JI0
0.001 paBHa

OTBerT:

15. BbIMONHUTE MHOTO(GAKTOPHBIN JUCIIEPCUOHHBIM aHalu3, TIOCTPOUB JIMHEHHYIO MOJENb
3aBUCUMOCTH Ticuxosnorunyeckoro mnokazatens N1 TpeBokHOCTb OT cTeneHu pPETUTrHO3HOCTH
(paxrop CTEII PEJI) u mona pecnonnentoB (pakrop ITOJI) ¢ yuétoM B3auMoneHCTBHS 3THX
¢dakropoB. i1 MOCTPOEHHON MOJIEIN 3HAYMMOCTh B3aUMOJEHCTBHUS (PaKTOPOB C TOYHOCTBIO IO
0.001 paBHa

OTBerT:

Ilpumepnuie 3a0anun 0na KOHmMpPoOLHOU padomvr Nel

1. Homep MammHbI COCTOUT U3 7 3HAKOB: MEpBbIE TPU — OYKBBIL, 3aTe€M ueThipe HUPpbl. CKOIBKO BCETO
CYIIECTBYET Pa3HbIX HOMEPOB, €CiM an(aBuT coaepkUT 32 OyKBbI?

2. Crynenrt 3Haet 14 BonpocoB u3 20. B 6unere cogepxurcs 3 Bonpoca. HaifTi BeposTHOCTB TOTO,
YTO CTYJEHT OTBETHUT XOTs Obl Ha OJITUH U3 HUX.

3. DK3aMeH y CTy/IeHTa COCTOHT U3 JBYX TypoB. B mepBom Type (muchbMeHHas paboTa) emy
npeaiaraeTcs pemnTs S 3a1a4 u3 30. CTyaeHT B COCTOSHMM pemuTh 25 3a1a4 u3 30 u, eciau oH
pemraet XoTs ObI 3 3a7a4n, TO JOMMYCKAETCsl KO BTOPOMY Typy (yCTHOe cobeceoBaHue).
BeposiTHOCTE IpO¥iTH BTOpOM TYp /Ui cTyaeHTa coctasiseT 0,8. Uemy paBHa BEpOATHOCTh
YCIEIIHOTO MPOX0XKIEHUS CTYJJEHTOM 000MX TypOB?

4. Jlerynk KaTanyapTUPyeTCst B MeCTHOCTH, 60% KOTOpO# 3aHUMArOT Jieca. BeposTHOCTh

Onaromnoy4Horo npusemieHus B jgecy pasHa 0,3 , a B Oeznecnoit mectHoctH — 0,9 . KakoBa
BEPOSATHOCTH 0JIaronoJy4yHOIr0 MPU3EeMIICHUS?
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5. BeposTHOCTH TOTO, UTO HOBBIM TOBap OY/ET MOJIb30BATHCS CIIPOCOM Ha PHIHKE, €CIIM KOHKYPEHT He
BBIITYCTUT aHAJIOTUYHBINA MPOAYKT, paBHa 0,75, a MpU HAIMYUKU KOHKYPUPYIOIIErO TOBapa paBHa
0,25. BepoaTHOCTb BbIITyCKa KOHKYpEHTOM ToBapa paBHa 0,35. HaliTu BEposATHOCTH TOT0, YTO
TOBap OyleT UMEeTh yCIeX.

6. B nanHbIil pailoH U3eHs MOCTABIAIOTCS AByMs (upMaMu B cooTHouenuu 5:8. Cpenu npoayKuuu
nepBoii (pupMBbl cTaHAApTHBIE U3/eNus cocTaBisitoT 90%, Bropoil — 85%. B3stoe Hayran usnenue
0Ka3aJloch CTaHAapTHHIM. HaliTH BEpOATHOCTB TOTO, YTO OHO M3TOTOBJICHO MEPBOM (HUPMOIA.

Ilpumepnvle 3a0anusn 011 KOHMPOILHOU padomvt Ne2
B xozae ayauTopckoii MpoBEpKH KOMITAHUH ayJIUTOp CydyalHbIM oOpa3oM oTOmupaet 5 cuetoB. Halitu
BEPOSTHOCTH TOTO, YTO OH OOHAPYKUT POBHO 1 cueT ¢ OmMOKOH, eCii OIUOKH COJIEpkKAT B CPEAHEM
3% cueToB.
1. B 6ank npuosuto 1000 naTuThICAYHBIX KyMOp.. KakoBa BEpOSITHOCTH TOTO, UTO CPEIH HUX
okaxketcs 5 danpmuBeix, ecnu 0,1 % kymrop ¢anpmuBeie. Beimucars TOUHYI0 GOPMYITY B HAlTH
IpUOINKEHHOE 3HaYeHUE HCII0JIb3Ysl IyaCCOHOBCKOE MPHOIMKEHHE.

2. B nannom peruone kanauaara B napiaameHT nojaaepxkuaet 60% nacenenus. [Ipu omnpoce
obmecTBeHHOTO MHEHUS 0110 BEIOpano 1000 uenoBek. C Kakoil BEpOATHOCTHIO MOXKHO
yTBEPKIaTh, 4TO B 3TOH BBIOOPKE JI0JIs1 M30UpaTeNel, MOoAIEpKUBAOIINX KaHIH1aTa, OTIAHYACTCS
OT UCTHUHHOM J01u He OoJjiee yueM Ha 0,027.

3. Crryqaitaas Bemmauna X uMeet mwiotHoeTs P(X) = ¢(X° -3 X + 3) mpu -1<X<1u p(x) = 0 mwis

OCTJIbHBIX 3HaUeHU X. ONpenenuTh KOHCTAHTY € U MOJICYUTATh MATEMATUICCKOE OXKHUIAHUE U
JTMCTICPCHIO.

4. HYCTB CJIy‘IafIHLIe BCIINYMHBI X n Y HC3aBUCHMBI U 3aJlaHbl 3aKOHAMU pACIIPCACIICHUA
Xi -1 0 1
Pi 0,4 0,2 0,4
yi |0 1 2 3
qj 0,2 0,4 0,1 0,3

Hatitu 3akon pacnipenenenus Benuauabl Z =Y — X W MaTeMaTHYeCKHUE OKHUJIAHUS U TUCTICPCHU
Beanuud X, Y u Z.

IMpomesxyTounas arrectanus (IK3aMeH)
Konmponvnwvie 6onpocwt no oucyuniune

. Cnyyqaiinble coObITHs. OCHOBHBIE TOHATHUS anreOpbl COOBITHI.

. Kitaccnueckast BeposaTHOCTHas1 cxeMa. [lepecTaHOBKH, pa3MEIEHNs], COUETAHMS.

. IIoHATHS YCIIOBHOM BEpOSITHOCTU M HE3aBUCUMOCTH COOBITUH.

. ®opmyra nosHOM BeposTHOCTU U hopmyna baiieca.

. AKkcroMaTHKa TEOPUH BEPOSITHOCTEM.

. [locnenoBarenbHOCTh HE3aBUCUMBIX HcnbITaHUN. CxeMa beprymm. @opmyna beprymm. Cinyqai
HECKOJIBKUX UCXOJI0B.

. Teopema Ilyaccona. IIpumepsl €€ npuMeHeHusI.

. JlokanbHas TeopeMa Myaspa-Jlamnaca. IIpumepsl €€ npuMeHeHus.

. UuTerpanbnas reopema Myaspa-Jlamnaca. [Ipumepsl €€ npruMeHeHus .

10. IlonsaTue ciydaiinoil BennuuHbl. DyHKINN paclpeeeHus U UX CBOWCTBA.

11. TloHATHE IUIOTHOCTH AJIS CiIydaiiHOM BennuyuHbl ¢ nuddepeHnupyemoit GyHKImen

pacrpeneneHus.
12. CoBMecCTHBIE pacnpeiesIeHNs CIy4alHbIX BEIUYNH. [ITOTHOCTE MHOTOMEPHBIX pacipeleIeHNN.
13. He3aBucHUMOCTb Cily4aiiHBIX BEJTUYHH.

AN DN AN WN -

O 0
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. MareMaTnueckoe 0KMIaHKE CIy4allHOM BEJIMYUHBI U €r0 CBOMCTBA. Briuncienue
MaTEMaTUYECKUX OKUAAHUN I Pa3IMYHBIX BUIOB CIIy4alHbIX BEIWYMH. MaTemaTnueckoe
OoXuJaHue PYHKIUU OT CITYYaAHON BETMYUHBL.
. Ilonsitue nucnepcun. CBoiCTBa [ucnepcrun. Beuucinenne qucnepeuu s pa3jindHblX BUIOB
CIIy4ailHBIX BEJIMYUH.

IlonsiTHE O MOMEHTaX BBICIIMX IOPSAIKOB.

Koppensus u koappuuneHT KoBapuarum.

buHOMUMaNbHBIN 3aKOH PaCIPEIEIICHUS U €r0 XapaKTEPUCTUKU: M.O., JUCIIEPCHSL.
IIyacCOHOBCKHMI 3aKOH PACIPEIEIICHUS U €70 XapaKTEPUCTUKU: M.O., JUCIIEPCHSL.
I'eomeTpryecKuii 3aKOH paclpenecHNs U €ro XapaKTePUCTHKU: M.O., JUCIIEPCHUSL.
PaBHOMEpHBIN 3aKOH paCIPENCIICHUs U €r0 XapaKTePUCTUKU: M.O., JUCIIEPCHUS.
OKCIIOHEHIIMAJIBHBIN 3aKOH PaCIpPEEIICHUS U €r0 XapaKTEPUCTUKU: M.O., AUCIIEPCHSL.
HepaBenctsa YeOblmieBa. 3aK0H OOJIBIINX YHCEN.

[IpenenpHbIe TEOPEMBI U IPUMEPBI UX IPUMEHEHMUS.

[Ipenmer u 3a1a4n MaTEMaTUUECKOM CTaTUCTUKU. BBIOOpKa, BapHallMOHHBIN PSIl, SMINpPUYECKast
(GyHKLHUS, THCTOIpaMMa.
. TodueuHble OLIEHKU NTapaMETPOB PACIPEAEICHUN U UX XapaKTEPUCTUKH: HECMEIIEHHOCTb,
ONITUMAJIbHOCTD, COCTOATEIBHOCTD.
. BerbopouHoe cpennee, BHIOOpOUHAs TUCIIEPCHUS U X CBOMCTBA.
. Merox MakCMMaIbHOIO PaBONO 100U TIOCTPOECHUS TOUEUHBIX OLIEHOK.
. OnieHKa MakCUMAaITbHOTO TIPABIONION00NS IS TapaMeTpa pacnpeneneHus [lyaccona.
. OnieHKa MakCUMaJIbHOTO IIPABIOIIO100us AJIs TapaMeTpa MoKa3aTeabHOI0 pacipeieeHus.
. OnieHKa MakCHMaIbHOIO MTPaBA0N0100Us ISl TapaMeTpa HOPMAJIbHOTO pPacpeleeHHUs.
. IHTEpBaNbHbIE OLICHKU ITapaMEeTPOB PACIPEACICHUN: JOBEPUTEIIBHBIN HHTEPBAJI, YPOBEHb
3HAYMMOCTH, HAaJIEKHOCTh OLICHKH.

. JlOBEpUTENBHBIN UHTEPBAJ AJI1 MATEMaTUUECKOTO OKUAAHNSI HOPMAJILHOTO PaclpeesIeHUs IPU
W3BECTHOM AUCIIEPCUU.

. JlOBEpUTENBHBIN UHTEPBAJI AJI1 MATEMaTUYECKOIO OKUJAHNSI HOPMAJILHOTO PacpeesIeHUus IpU
HEHU3BECTHOM JUCIIEPCUH.

. JIOBEpUTEIBHBINA UHTEPBA I AUCIIEPCUY HOPMAJIBHOT'O PACIIPEECIICHUS IIPU U3BECTHOM U
HEHU3BECTHOM MaTEMaTUYECKOM OKHJIaHHH.

Ilpumepnuie 3a0anua 0na IK3aMeHAYUOHHOU KOHMPOJILHOU PAdOM bl

. Crynent uniet ¢popmyiy B Tpex cinpaBodyHukax. O6o3Hauum yepe3 A; coObITHE, 3aKiIIOYaroieecs B

TOM, 4TO B HyXHas (pOpMyJa COAEPXKHUTCSI B I-M crpaBounuke, | =1, 2, 3. Beipazuth uepe3 A,
cleayromue coobIThs: A - (Gopmyna coepKUTCs TOIBKO B OJJHOM clipaBO4HMKe; B - ¢opmyna
COZIEPIKUTCS XOTSI OBl B OHOM cripaBovyHuKe; C - (opMyssl HET HU B OTHOM CIIPaBOYHUKE.

. B smuke 12 neraneit, cpean koTtopeix 5 OpakoBaHHbIX. COOpIIMK Haynady H3BJIEKaeT 3 JeTalu.

HaiiTu BeposiTHOCTH TOTO, YTO CPEU U3BJICUEHHBIX JeTajell 2 KaueCTBEHHBbIE.

. B mepBoit ypae cogepxutcs 10 mapos, u3 Hux 3 0eibIx, BO BTOPOH — 6 1m1apoB, U3 HUX 2 6enbix. 13

MIEpBON ypHBI Hayauy U3BJICKIM | I1ap U Mepesnoxuin Bo BTopyto ypHy. Hailitu BeposiTHOCTB TOTO,
YTO U3BJICYCHHBIN MTOCIIE ITOrO U3 BTOPOIl YPHBI IIap OKaXeTcsl OeIbIM.

. Ha 3aBoge, n3roToBIIst0IIeM OOJITHI, TIepBasi MaIlIMHA II OU3BOAUT 25%, Bropas 35%, tpetbs — 40%
b 3 b 3

Bcex wum3nenuil. B umx mpoxmyknmm Opak cocTaBisieT cooTBeTCTBEHHO 5%, 4% u 2%. Kakosa
BEPOATHOCTH TOTO, UTO CITy4aifHO BEIOpAHHBIN OONT e(heKTHBI.

. HenpepwiBHas ciydvaiinas BemuunHa X umeet pachpezaencane F(X) = 0 mpu x < - w/4, F(X) = 1

npu X > w/4, F(X) = c(1+sin 2xX) npu - n/4 <x < w/4. Haiitu koHCcTaHTy C, otHocts f(X), P(-
/4 <X <7/2). lloacuutare M[X] u D[X], nosb3ysCh HHTETPUPOBAHKEM T10 YACTIM.

. Ctpenok nomnmagacT B LECJIb IMPU OAHOM BBICTPCIIC C BEPOATHOCTBIO Ya. OLICHI/ITB BCPOATHOCTHb TOI'O
b

YTO YMCJIO MOMa anuil B uesb npu 1200 BeIcTpenax aexuT B npenenax Mexay 885 u 930.
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7. B amuke copepxutcs 100 xapTouek, 3aHymMepoBaHHBIX uuciamu 1,2,...,100. 13 smuka Haygauy
200 pa3 BEIHUMAaETCs KapTO4yKa U cpa3y Bo3Bpamiaercs. Beimucars popmyiy aiis BEpOITHOCTH TOTO,
YTO KapTOYKa C YHCIOM | MOSIBUTCS POBHO 3 pa3a W HAWTH MPUOIMKEHHOE 3HAUCHHE.

8. HYCTB CHy‘I&ﬁHBIC BeNMYMHBI X U Y HE3aBHCHUMBI U 3aaaHbl 3aKOHaMHU paclIpCaACICHUA

Xj 1 2 3

Pi 0,4 0,2 0,4

y,- -1 0 1 2
dj 0,2 0,4 0,1 0,3

Haiitu 3akon pacnpenenenust BeauuuHbl Z = X —Y U MaTeMaTUYECKUE 0KUIAHUS U TUCTIEPCUU
Besmund X, Y u Z.

6. YueOHo-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecniedeHHe T CIUTIIHHbI
6.1 CnHucoOK HCTOYHHMKOB U JIUTEPATYPHI

Jlureparypa
OcHosnas

1. Ilpoxopos, FO. B. Jlekuuu 1o Teopun BEPOATHOCTEN U MAaTEMAaTUYECKON CTaTUCTHUKE : YIEOHUK
u npakTuky™m uig By30B / FO. B. IIpoxopos, JI. C. [Tonomapenko. — 3-€ u31., UCTIp. U JOI. —
Mockga : M3narensctBo FOpaiit, 2023. — 219 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
534-10807-1. — Texkcr : sanexTpoHHbIN // OOpazoBaTenbHas miaatgopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/511004

2. I'mypman B. E. PykoBo/cTBO K pelieHHIO 3a7a4 0 TEOPUU BEPOATHOCTEH U MaTeMaTUYECKOM
craructuke: yuae6. mocobue / B. E. 'mypmas. - 11-e usn., mepepad.. - M.: Beicii. o6pazoBanue,
2006. - 403 c.

3. Kpemep, H. I1I. Teopus BEpOsATHOCTEH U MaTeMaTUYECKasi CTATUCTHKA | YICOHUK U TIPAKTHKYM
s By3oB / H. III. Kpemep. — 5-e uzn., nepepa6. u gon. — Mocksa : M3garensctBo IOpaiir,
2023. — 538 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-10004-4. — Tekcr :
aneKkTpoHHbIHN // O6pa3zoBatenbHast miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517540

Hononnumenvnas

1. I'mypman, B. E. Teopus BeposITHOCTEH M MareMaTH4ecKasl CTATUCTHKA : YUCOHUK JUIs BY30B /
B. E. I'mypman. — 12-e u3g. — Mocksa : U3natensctBo FOpaiit, 2023. — 479 c. — (Beicuiee
obpazoBanue). — ISBN 978-5-534-00211-9. — Tekcr : anekrpoHHbI // OOpa3zoBarenbHas
iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/510437.

2. I'mypman, B. E. PyKOBOJICTBO K pEIICHHUIO 33a7a4 M0 TEOPUH BEPOSITHOCTEH U MaTeMaTHUECKOU
CTaTUCTHKe : yyeOHoe nmocobue 1t By30B / B. E. 'mypman. — 11-e u3zn., nepepab. u gomn. —
Mocksa : U3narensctBo FOpaiit, 2023. — 406 c. — (Beicmee oopazoBanne). — ISBN 978-5-
534-08389-7. — Tekcr : anexTpoHHbI / OOpazoBatensHas miuatdopma FOpaiit [calfT]. —
URL: https://urait.ru/bcode/510436

3. Teopus BeposTHOCTEH, MaTeMaTHUECKasi CTAaTUCTUKA B MpUMepax, 3ajadax 1 Tectax: YueOHoe
nocobue. / Canoxxuukos I1.H., Makapos A.A., Paguonosa M.B. - M.:KYPC, HUIL| UH®PA-
M, 2022. - 496 c.: 60x90 1/16. - (bakanaBpuat u maructparypa) (IT) ISBN 978-5-906818-47-8
- Pexxum noctyma: https://znanium.com/catalog/document?id=393002.

6.2 IlepeyeHnb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKANMOHHOU ceTn « AHTepHET».
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1. BospumnoB b.C. Teopust BeposiTHOCTEH W MaTeMaTH4ecKas cTaTHCTHKa. Yueb. kypc HOY
UHTYUT [DnexTpoHHbII pecypc]. - Pexxum JIOCTyTa:
http://www.intuit.ru/department/mathematics/ptams/

2. TopsunoBa E.P. OcHoBbl MaTemaTudeckoil craTuctuku. Yueb. kypc HOY HUHTYUT
[D5eKTpOHHBIN pecypc]. - Pexum JI0CTyTIA:
http://www.intuit.ru/department/economics/basicstat/

3. YueOHO-OOpa3zoBarenbHas  (u3uKo-mMaremMarudeckas Oubnmoreka Ha mopraie MUP
MATEMATUYECKUX YPABHEHUI [Daextpounsiii pecypc]. - Pexum mocTyma:
http://eqworld.ipmnet.ru/ru/library.htm

4., Odwummmanpueiii  mopranm mpoekta R [DnektponHbId  pecype]. - Pexum gocryna:
http://www.r-project.org/

5. Cereoie apxuBbel cucreMbl R (CRAN). [DaekrtponHbiii pecypc]. - Pexum mocryma:
http://cran.r-project.org/

6. R — OOBEKTHO-OpUEHTHPOBAHHASI CTATUCTHUYECKas cpefa [DIeKTpoHHBIA pecypc]. - Pexum

noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

HarnuonaneHas sekrponnas oudauorexa (HOB) www.rusneb.ru
ELibrary.ru Hayunast snexktponnas 6ubiamoreka www.elibrary.ru

6.3 IIpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMATMOHHO-CITPABOYHBIE CHCTEMbI

Joctyn k npodeccruonanbHbiM 0a3am nannbix: https://liber.rsuh.ru/ru/bases

WHdopmanoHHbIE CIIPABOYHBIE CUCTEMBI:
1. KoncynbranT Ilmoc
2. Tapanr

7. MaTepHaJbHO-TeXHHYECKOe o0ecneuyeHue JUCIIHIIMHBI

Hns  obecrieueHuss ~ TUCHUIUIMHBI  WUCHOJB3YyeTCS ~ MaTepUalbHO-TEXHHYECKas  0aza
00pa30BaTeNbHOrO YUpEXKJEHUS: Y4eOHble ayJIUTOpPUHU, OCHAIEHHBIE JOCKOH, KOMIBIOTEPOM HIIN
HOYTOYKOM, MPOEKTOPOM (CTAallMOHAPHBIM WJIH TIEPEHOCHBIM) i1 JAEMOHCTpPAllUU Y4eOHBIX
MaTepuasoB.

CocraB nporpaMMHOT0 00€CTICUECHHUS
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. OdecnieyeHne 06pa30BaTEHLHOIO NMPOIECCa IJIsl JIMI] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSAMU
310pPOBbSI M HMHBAJIM/I0B

B xone peanmuzanuu JIUCHUIIMHBI HUCHOJIB3YIOTCS CIEAYIOIIHME JIOMOJHUTENIbHBIE METO]IbI
0oOy4eHMs, TEKYIIEro KOHTPOJIA YCIEBAEMOCTH W TMPOMEKYTOYHOM aTTeCTAllUh OOy4YaIOIMUXCS B
3aBHCHMOCTH OT UX WHIUBUAYAIbHBIX OCOOEHHOCTEH:

® Il CIENbIX W CIA0OBHUASIINX: JIGKIIUH O(QOPMIISIOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTA,
JIOCTYITHOTO C TOMOIIBI0 KOMIBIOTEPA CO CIEIHAIM3UPOBAHHBIM TMPOTPAMMHBIM OOECIIEUCHUEM;
MHUCbMEHHBIE 3a/IaHUsI BBIMIOJIHSIOTCA Ha KOMIIBIOTEPE CO CIEHHMATM3UPOBAHHBIM MPOTPaAaMMHBIM
obOecrieueHeM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECII€UMBACTCS WHIWBHIAYATHHOE
paBHOMepHOe ocBemieHHe He MeHee 300 TIOKC; A BBIOJIHEHHUS 3aJaHUS TPU HEOOXOAUMOCTH
MIPEIOCTABIIAETCS YBEIMUYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaKXKE HCIOJIb30BaHHWE COOCTBEHHBIX


http://www.intuit.ru/department/mathematics/ptams/
http://www.intuit.ru/department/economics/basicstat/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.r-project.org/
http://cran.r-project.org/
http://herba.msu.ru/shipunov/software/r/r-ru.htm
https://liber.rsuh.ru/ru/bases
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YBEIUYMBAIOUINX YCTPONCTB; MHUCbMEHHBIC 3aJaHNs 0(OPMIIIOTCS YBETUUEHHBIM HIPU(PTOM; SK3aMeH
1 3a4€T MPOBOASATCA B YCTHON (hOpME MM BBINOJIHAIOTCS B IMCbMEHHOM (popMe Ha KOMIbIOTEpE.

® Uil TIIYXUX M CIA0OCHBIIAIUX: JIEKUUU O(QOPMIISIIOTCS B BUAE SJICKTPOHHOTO JOKYMEHTA,
au00  IpenocTaBiseTcss  3BYKOYCWJIMBAIOLIas — anmapaTypa HMHAMBUAYAJBHOTO  IOJIb30BAHUS;
MUCHbMEHHBIC 33JaHUsl BBIOJMHSIOTCS HAa KOMIIBIOTEpE B MUCBMEHHOH (opme; 3K3aMeH U 3auéT
IIPOBOJIATCS B MUCBMEHHOM (hopMe Ha KOMIIbIOTEPE; BO3MOKHO IIPOBEIEHUE B (DOpME TECTUPOBAHMUS.

® Ul JIMIl C HAPYLICHUSIMU OIOPHO-IBUTATEIBLHOTO armapara: JIGKIUU O(GOpMIISIIOTCS B BHJIE
AJIEKTPOHHOTO JIOKYMEHTA, JOCTYIIHOTO C IIOMOINBIO KOMIIBIOTEpA CO  CIEHUATU3UPOBAHHBIM
IIPOrpaMMHBIM ~ 00€CHeYeHHEeM; IHCbMEHHbIE 3a/aHUsl  BBIIOJHAIOTCS HAa KOMIBIOTEPE CO
CIELUAITM3UPOBAHHBIM MPOTPAMMHBIM OOecrieueHHeM; SK3aMeH U 3au€T MPOBOJATCS B YCTHOH (hopme
WM BBINOJIHAIOTCS B IUCBbMEHHOM (popMe Ha KoMIbroTepe.

[Tpu HEOOXOIUMOCTH MpeTyCMaTPUBACTCS YBETMUEHUE BPEMEHU /IS IOATOTOBKU OTBETA.

IIponienypa npoBefeHUs MPOMEKYTOUHON arTecTaluy JUii OOy4aroLUXCsl YCTaHABIMBAETCS C
y4€TOM WX WHAMBHUIYAIbHBIX TMCUXO(PU3NUYECKUX 0cOOeHHOCTeH. [IpoMexyTouHas arrectanus MOXET
IIPOBOAMUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeseHWMM TPOLEAYPHl OLEHUBAHUS PE3YJIbTaTOB OOy4YEHHs TpEIyCMaTpUBACTCS
UCIOJIb30BaHNE TEXHUYECKHUX CPEACTB, HEOOXOJUMBIX B CBS3M C MHAMBUIYaJbHBIMH OCOOEHHOCTSMHU
oOydJarommxcsi. OTH CpEACTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCHUTETOM, WIM MOTYT
HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKUE CPEJCTBA.

[IpoBenenune mpoueaypsl OLEHUBAHUS PE3YJABTATOB OOyUEHHs JAOMYCKAETCS C MCIOIb30BaHHUEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH.

ObecneunBaercs A0OCTYNn K HHGOPMAIMOHHBIM W OuOmmorpaduyeckuM pecypcaMm B CETH
WuTepHeT [u1st Kaxxoro odyuaronierocs B popMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 3[J0POBbS U
BOCTIPHUATHS HHPOPMALIUH:

e Ui CIENbIX M CIA0OBUISIIMX: B IME4YaTHOM Qopme yBenuuyeHHbIM HIpupTOM, B (hopme
3JIEKTPOHHOIO JIOKYMEHTa, B (hopMme ayanodaiina.

® JIUIsl TITYXUX U CJIA0OCIBIIIAIINX: B Te9aTHOU (hopme, B (hOpMe FIEKTPOHHOTO JJOKYMEHTA.

® U151 00YJaIOLINXCSl C HAPYIICHUSIMU OMOPHO-ABUTAaTEIbHOTO armapara: B Ie4aTHOH ¢Gopme, B
(dhopme 2IEeKTPOHHOTO JOKYMEHTa, B (popme aynuodaiina.

VYdeOHbIE ayTUTOPHH JJISi BCEX BHJOB KOHTAKTHOW M CaMOCTOATENBHOW pPa0OTHI, HAaydHas
OubnMoTeka M WHBIE TMOMELIEHHMsS s OOYy4eHHs OCHAIIEHBI CHEelHaIbHBIM 000pyIOBaHUEM U
Y4eOHBIMH MECTaMU C TEXHHYECKHMH CPEICTBAMHU O0YUCHUSI:

® JUIsl CJIENBIX M CIa0OBHISALIMX: YCTPOMCTBOM JJIsl CKAHMPOBAHUS M UTeHHs ¢ Kamepoil SARA
CE; nucnuieem bpaitnia PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oISl TIyXUX M cIa0OCIHBIIAIINX: aBTOMAaTU3MPOBAHHBIM pPabOYUM MECTOM JUIsl JIIOJIEH C
HapyIIEHHEM CITyXa M CI1a0O0CTBIIIANINX; aKyCTUIECKAN YCHUIINTENb M KOJIOHKH;

o1 OOy4aroIUXCs C HapyLIEHUSIMU OIOPHO-ABUTATEILHOIO ammnapaTa: IepeIBUKHBIMH,
perynupyeMbiMu 3proHomMudeckumu naptamu CH-1;, KOMIBIOTEpHON TEXHHUKOW CO CIIEIUAIbHBIM
IPOrpaMMHBIM 00€CTIEYEHHEM.

9. MeTonnyeckne MaTepHasIbl

9.1 Mnanbl MPaKTHYECKHUX 3aAHATHIA

Tema 1. Ciryuaiinbie coObITHS.
IIpuMepHBbIe 327241 1JIs1 PELICHUsS B Ay IMTOPHU:

1. IlocTpouTh MOZENB BEPOATHOCTHOIO 3KCIIEPUMEHTA — IO LENH CTPENSIN 10 IEPBOTO MONAAAHUS
(BeposiTHOCTB MomaiaHus npu kaxkaoM Beictpene 0.3). DkcnepumenT BoinoaHuTh 1000 pas, co3nars
TaOJIMIly JaHHBIX C pe3ybTaTaMu U COXPAaHUTH B Qailie.

2. Haiitu uncio cmoco0oB BeIOpaTh YETHIPEX UCTIONMHUTENEH U3 17 KaHIuaaToB.
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Haynauy B3saThIi TenedoHHBbI HOMep coctouT w3 7 uudp. Haittu ¢ Tounocteio mo 0.001
BEPOATHOCTH TOTO, YTO B HEM Bce LUGPHI pa3dnuyHble. V3BecTHO, uTo HOMep TenedoHa He
HAYMHAETCS ¢ HU(P HOJb U BOCEMb.

o 2 o
. Haiitu ¢ Tounoctsio 10 0.01 BeposiTHOCTH TOTO, YTO ypaBHEHUE X +bx+c=0 nMeeT AeicTBUTEIbHBIC

KOPHH, €CJi ero K03 UIIEeHTHI TPOU3BOJIbHBIC ICHCTBUTEbHBIC Uncia, be[-2; 2], ce[0; 1].

Haiitu ¢ Tounocteio 1m0 0.001 craTucTUYeCKyr0 BEPOSTHOCTH TOTrO, YTO MPU OJHOKPATHOM
mo0packIBaHUM TPEX UTPATLHBIX KYOMKOB CyMMa O4koB OyaeT paBHa 10, 11 wm 12.

. M3 xomoner B 36 KapT Hayraj M3BICKIM OMHY Kapry. IIpoBepuTh HE3aBUCHUMOCTH COOBITHIA: A —

KapTa, KOTOPYIO U3BJICKJIU U3 KOJIOAbI, OKa3aJlaCb KpaCHOﬁ MacCTu, B - KapTa OKa3ajaCb TY30M.

. IIpon3BeneHo Tpu BBICTpENA IO LEIU U3 OpyAus. BepoATHOCTH MONajaHus MPU IIEPBOM BBICTPEIIE

paBHa 0.2; mpu BropoM — 0.4; ipu TperbeM — 0.5. HaiiTu BepoSITHOCTh TOTO, YTO OYIET XOTs OBl
OJTHO IOTa/IaHue.

. MI3nenus mocrapistores TpeMs hpupMamMu B COOTHOIICHUH 6:9:5. Cpeau mpoayKITuu 1epBoil (YUPMBI

CTaHJapTHbBIC U3JIEIUsl COCTABIAIOT 95%, BTOpoit — 80%, Tpetrbeit — 85%. HaitTu ¢ TOUHOCTBIO 110
0.001 BEpOSITHOCTh TOTO, YTO MPHOOPETCHHOE HECTAHIAPTHOE H3JIEJINE HM3TOTOBJICHO TPEThEH
bupmoii.

. B cpennem no 9% 110roBopoB CTpaxoBas KOMIIAHHS BBIIUIAYUBAET CTPAXOBYIO cymMmy. Mcronb3ys

dbopmyny bepuymnu, Haiitu ¢ TouHocThIO 10 0.001 BEpOATHOCTH TOTO, YTO U3 AECITH JOTOBOPOB
OyZIeT CBSI3aHO C BBHIIIATON CTPAXOBOW CYMMBI MEHEE TPEX JJOTOBOPOB.

10. Haiitu ¢ TouHocthto 10 0.001 BepoSTHOCTH TOro, YTO OTHOCHUTENIbHAS YacTOTa POXKIACHUSA

MaJBYUKOB JUISI THICSIYM HOBOPOXKIEHHBIX OTIMYAETCS OT “UCTHHHOM BEPOSTHOCTU POXKICHUS
MaJibuKKa, kotopas paBHa 0.517, menee uem Ha 0.01.

VYupaxunenus u3 yaueoOnuka H.II. Kpemepa (ocnoBHas nuteparypa): 1.37, 1.43, 1.45, 1.53, 1.55, 1.59,
1.63,1.67,1.73,1.75, 2.13, 2.16, 2.20, 2.21, 2.34.

KoHTpoJibHbIE BOIPOCHI:

MopennpoBaHre BEpOSITHOCTHOTO 3KCIIEPUMEHTA.

I'enepupoBaHue 1CEBAOCTYYaNHbBIX YHACEIL.

IIepecTaHOBKH, pa3MeEIIEHNs], COYETaHUS.

Kitaccuueckast BEpOSITHOCTHAs CXEMa.

I'eomeTpuueckoe onpeaeneHne BEpOITHOCTH Cy4aitHOro COOBITHSL.
CraTucTH4ecKni MOAXO0/ K BBIUNCICHUIO BEPOSITHOCTH.

VYcnoBHas BEpPOSITHOCTh U HE3aBUCUMOCTh COOBITHI.

dopmyna noaHOM BeposTHOCTH U hopmyra baiieca.

[ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS U opMyia bepHymiun.

CoNR~LNE

Tema 2. Ciryuyaiinbie BeJTHYHHBI.

IIpumepHbIe 3a1a4M 1Jis1 pellIeHUs] B ayIMTOPUM:
1. 3ajaH 3aKoH pacnpeaenaeHns JMCKPETHOH ciy4ailHOM BeMMYUHbI X

Xk | -3 -1 2 S

px | 0.2 0.4 0.3 0.1

Haiitn ¢ TounocTsro 10 0.001 yncnoBble XapaKTEPUCTUKHU 3TOM CIIy4ailHOM BEJIMYMHBI: MaTeMaTH -
yeckoe oxkupanue MX, aucnepcuto DX, cpennee kBagpaTtuueckoe otkiaoHeHne SDX, moxy Mo,
navanpHbie alphafi] u uenrpambusie MuU[i] MomenTsl 10 4 mopsaka BkmouutenbHo (1=1,2,3,4),
acummetputo AS, skcrecc E.

OyHKIMS pacrpenesieHus ciydaiiHoi BenmmumHbl umeer Bun F(X)=1/(1+exp(-x)). Haiitu ¢
To4HOCTBIO 710 0.001 BeposiTHOCTH cOOBITHIA: A — 3Ta Cily4yaiiHasl BEIMYMHA IPHHAMAET 3HAYCHHS
Ha otpeske [-3; 1]; B — aTa cayuaiiHas BeJIWYWHAa MPUHUMAET 3HadeHus1, Oonbinue 2; C — aTa
ciydaiiHasi BEIMYMHA TIPUHUMAET 3HaueHus, MeHpime 1. Haliti ¢ Tognoctsio 10 0.001 yucinoBbie
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XapaKTepUCTUKHU 3TOM CilydallHOM BEJMYMHBL: MareMmarundeckoe oxxkuganue MX, mucnepcuro DX,
cpenHee kBaapatudeckoe oTkinoHeHne SDX, mauansusie alphali] u nentpansaeie Muli] MOMEHTHI
10 4 nopsaka BkimouutensHo (1=1,2,3,4), acummerpuro AS, skciiece E. Halitu BeposiTHOCTB TOTO,
YTO 9Ta CAydaiiHas BEJIMYMHA IPUHUMAET 3HaueHus Ha otpeske [MX-3*SDX; MX+3*SDX].

OyHkMs pacnpenerieHus ciydaiHoi BenmuymHbl umeer Bun F(X)=1/(1+exp(-Xx)). Haiitu ¢
ToyHOCTHIO 710 0.001 kBanTWIB ( YpoBHA 0.8 3TOM CilydyallHOW BEJTMYUHBI.

4. J1y1st He3aBUCUMBIX CITy4allHBIX BeIMUMH X U Y M3BECTHBI Maremaruueckue oxuaanus MX =7 u

5.

MY = -3 u mucniepcun DX = 0.6 u DY = 2. HaiiTu mMaTreMaTuyeckoe OXXHIAHHE M JUCIICPCHUIO
ciyvaitHoit Bennunnbsl Z = 4X — 5Y.

3aaH 3aKOH pacupeae/cHus JBYyMEPHOM TUCKPETHOM cirydaitHoi Benuunubl (X, Y)
y1=-2 y2=0 ys=1 Ya=4
X1=-3 0.27 0.04 0.08 0.02
X2=1 0.03 0.12 0.03 0.07
X3=2 0.09 0.13 0.06 0.06

Haiitu 3axkoHBI pacupeaciiCHuA KOMIIOHCHT U YHMCJIOBBIC XapaKTCPHUCTUKU CHy‘I&ﬁHOFO BCKTOpaA.
Haittu Bepostroct: pl=P(Y=1); p2=P(Y<X); p3=P(X+Y=1); p4=P(X-Y=-3); p5=P(X-Y=-4).

Yopaxuenus u3 yueonuka H.IL. Kpemepa (ocHoBHas nuteparypa): 3.26, 3.27, 3.31, 3.34, 3.40, 3.42,
3.49, 3.52, 3.61, 3.63.

KOHTpOJIbeIe BOIIPOCHI:

1. dyskuus pacnpeneneHus c1y4aiiHOW BEIUYUHBI.

[1110THOCTH BEPOATHOCTH HENPEPHIBHOW CIIy4allHOM BEJIMYMHBI.
Maremarnueckoe 0XKMIaHNe CIIy4aiiHOM BEJINYHHBI.

Jlucniepcus Ciry4ailHOM BEJIMYUHBI.

Mopna cityqailHOM BEJIMYHHBI.

KBanTunm ciry4aiiHOM BEJIMYUHBI.

TeopeTndeckre MOMEHTHI CIIy4aliHOW BEJTMYUHBI.

AcuMMeTpus cirydaiHON BEJTUYMHBL.

DKCIIeCC CIIy4ailHOM BEJIMUMHBI.

0. XapakTepucTUKH JBYMEPHOIO JUCKPETHOIO CIIYy4aiiHOrO BEKTOpA.

S0P NAU A BN

Tema 3. OcHOBHBIE 3aKOHBI pacnpe/eIeHHs.

IIpuMepHbIe 3a7a4n 1Jisl pellleHUs] B Ay IUTOPHH:

1.

2.

CrnyyaiiHas BeNMYMHA UMEET OMHOMHAJIBHBIM 3aKOH paclpeneieHus ¢ mapamerpamu N=17 u
p=0.23. HaiiTn MaTeMaTHYECKOE OXKHUIAAHNUE ITON CIIy4alilHON BEJIINYUHBI.

CrnydaifHasi BeJTMYMHA pactipesiesiena 1o 3akony [lyaccona ¢ mapamerpom A=3. HaliTu ¢ TOYHOCTHIO
10 0.01 cpennee KBagpaTUUECKOE OTKIIOHEHUE ITOU CITy4ailHOW BEJIMYMHBI.

CnyvaiiHas BeJIMYMHA HUMeEeT II0Ka3aTeJbHBI 3aKOH pacmnpeaeneHus. M3BecTHo, uTo €€
MaremaTudeckoe oxkupanue paBHO 5. Haittu ¢ touHocthio 10 0.01 BEpoSTHOCTH TOrO, YTO 3Ta
cllydaiiHas BEJIMYMHA IPUHUMAET 3HaUeHHE Ha oTpe3ke [3; 6].

CnydaiiHass BeIMYMHA UWMEET HOPMalbHBIM 3aKOH pacnpexaeneHusa. M3BectHo, dYro €€
MaTEMaTHYECKOE O0’KUJAaHUE paBHO 4, a cpelHee KBAaApaTUUYECKOE OTKJIOHEHHE paBHO 3. HaiiTu c
To4HOCTHIO 10 0.01 xBaHTHIIE YpOBHS 0.05 3TOM CITydaliHOW BETMYUHBI.

. 'enepupoBatp BbIOOpKH ¢ 00BEMOM 1000 351eMEHTOB Kakaast U3 FeHEepalIbHBIX COBOKYITHOCTEH ¢

3aKOHaMU pacrpeeneHus: 1) OnHoMuanpHbIil ¢ mapamerpamu Size = 200, prob = 0.04; 2) 3akon
ITyaccona c¢ mapamerpom lambda = 8.1; 3) mnoka3arenpHblii ¢ mapamerpom rate = 2.5; 4)
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HOPMaJIBHBIN 3aKOH € mapamerpamMu mean = 7, sd = 4; 5) paBHOMepHBIH ¢ mapameTpaMu min = 2,
max = 5. Bce BbIOOpKH 3anucaTh B OJMH (PpeiiM TaHHBIX U COXPAHHUTH €To B daiie.

Yupaxuenus u3 yaeonuka H.ILI. Kpemepa (ocHoBHas nureparypa): 4.11, 4.14, 4.15, 4.18, 4.20, 4.21,
4.26.

KoHTpoJibHbIE BOIPOCHI:

buHomuaneHOE pacupenesieHue.

Pacnpenenenue [lyaccona.

I'eomeTpuueckoe pacnpeseseHue.
l'unepreomerpuueckoe pacnpesesieHue.

PaBHOMepHOE pactipeneneHue.

DKCIOHEHIMANbHOE (IT0Ka3aTeNIbHOE) pacipeesieHue.
0. HopmanbHOeE pacripenencHue.

1. Xu-kBagpar pacnpezaeneHue.

12. Pacnpenenenue CThroaeHTA.

13. Pacnipenenenue duriepa.

14. Jlorapudmuuecku HopMaIbHOE paclpeeICHHE.

15. Co3nanue BIOOPKH € 3aJaHHBIM 3aKOHOM PACIIPE/ICTICHHUS.

RR©O©o~N O~

Tema 4. Hpel[e.]'[bllble TE€OPEMbI TCOPUHU BCPOHTHOCTeﬁ.

IIpumepHbIe 32124 IS pelIeHHusI B AyANTOPHH:

1. M3BecTHO, YTO B CpPEAHEM CHCTEMa HCKYCCTBEHHOIO HHTEIJIEKTa HEBEpHO pacro3Haér 4%
CHMBOJIOB, KOTOpBIE MojaroTesl Ha e€ Bxoa. Mcnons3ys teopemy Ilyaccona mim teopemsr MyaBpa-
Jlannaca, HaiiTu ¢ TOYHOCTBIO 10 0.01 BEpOATHOCTU ClENYIOIIUX COOBITUN: A — U3 CTa BXOAHBIX
CHMBOJIOB HEBEPHO OYyJIET paclio3HaHO CUCTEMOH He Ooisiee 7 CUMBOJIOB; B — M3 THICSIYM BXOIHBIX
CHMBOJIOB HEBEpHO OyzeT pacrno3zHano cucreMoit ot 30 1o 50 cumBomnoB (BKmounTensHo); C — u3
TBICSTYM BXOJHBIX CHMBOJIOB HEBEPHO OYZET pacro3HaHo Oosee 45 CHMBOJIOB.

2. Dnektpoctanuus obcmyxuBaer cetb 1900 snmexTposamn, BEpOSTHOCTh BKIIIOUEHUS KaXAOW W3
KOTOpbIX BedepoM paBHa 0.8. OLEHUTH ¢ MOMOIIBIO HepaBeHCTBa YeOblleBa BEPOSTHOCTh TOTO,
4TO YHUCIIO JiaMIl, BKJIKOYCHHBIX B CETHh BCUCPOM, OTIMYACTCA OT CBOCro MAaTEeMaTH4YCCKOI'O
oxxuanus He 6osee yeM Ha 30 (1o aGcomtoTHOM BennunHe). HaillTu BeposSTHOCTB TOro e coObITHS,
HCIOJIb3Ysl MHTErpalibHYyI0 TeopeMy MyaBpa-Jlamiaca.

3. B cpeanem 10% paboTociocoOHOTO HAaceNeHUsT HEKOTOPOro pernona — 0e3pabotHbie. ONEHUTH C
MOMOIIBI0 HepaBeHCTBa YeObIleBa BEpOATHOCTh TOTO, YTO YPOBEHb Oe3padoTuilbl cpeau obcie-
noBaHHBIX 8000 paboTOCTIOCOOHBIX XHUTEINEH ropoaa OyaeT B npeaenax ot 9 mo 11%.

4. OnpIT CcTpaxoBOH KOMIAHMM IIOKA3bIBA€T, YTO CTPAaXOBOM cllyyail NpUXOAMTCA MPUMEPHO Ha
KaXIbIi IBafmarelii noroBop. ONEHHTH € TMOMOINBIO HepaBeHCTBa YeOblmeBa HEoOX0IuMoOe
KOJINYECTBO JOTOBOPOB, KOTOPBIE CIEAYET 3aKIIOYUTh, YTOOBI C BEpOATHOCTHIO 0.9 MOXKHO OBLIO
yTBEpKAaTh, YTO JAOJS CTPaxoBbIX ciydaeB OTKJIOHHTCA OT 0.05 He Oonee uem Ha 0.01 (mo
a0COMIOTHON BEJIMYMHE). Y TOYHUTH OTBET ¢ IOMOIIBIO HHTErpasibHON TeopeMbl MyaBpa-Jlamnaca.

5. Beixon upluiiT B MHKyOaTope cocTaBisieT B cpenHeM 70% uyucna 3aioxkeHHbIX aull. CKOJIBKO
HYXKHO 3aJI0KUTh SIUII, YTOOBI C BEPOSATHOCTHIO, HE MeHbIIel 0.9, 0’KuaaTh, 4TO OTKIOHEHHE YUCIIa
BBUIYIIUBIIMXCS IBIIUIAT OT MaTEMaTHYECKOro OXHuAaHUs He mnpeBbimano 50 (mo abcoroTHOM
BEJIMYMHE)?

Ynpaxuenus u3 yaeonuka H.III. Kpemepa (ocHoBHas nuteparypa): 6.10, 6.12, 6.15, 6.17, 6.22.

KoHTpoJsbHbIE BONIPOCHI:
1. HepasencrBo YeOniena.
2. 3akoH OONBIIUX YKCEN.
3. Teopema Beprymim.
4. Teopema Ilyaccona.
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5. JlokanbHas Teopema Myaspa-Jlamnaca.
6. HurerpanbHas Teopema MyaBpa-Jlamnaca.
7. lenTpanbHas mpeneibHas Teopema.

Tema 5. OueHku mapaMeTpoB pacnpeaeJeHn .

IIpuMepHbIe 3a7a4u 1JIs1 pelIeHUs] B Ay AU TOPHU:

1. Tlo nmaHHOW BBIOOpPKE [JIsi YKa3aHHOW TEPEMEHHOW HAaWTH O0BEM BBIOOPKH, KOJHUYECTBO
MPOMYIICHHBIX 3HAYEHUN, HAUMEHbIIEE M HauOoJiblllee BHIOOPOUHBIE 3HAYEHUS, IOCTPOUTH
TaOJIUITy YacTOT.

2. llo nanHOW BBIOOpKE I yKa3aHHOM IEPEMEHHOW HaWTH cpenHee apupMeTHyecKoe, MOAY M
MEIUaHy.

3. Tlo nmanHOW BBIOOpPKE ISl yKa3aHHOW NEPEMEHHOW HAWTH BBIOOPOUYHYIO IHMCIIEPCHUIO, CpEIHEe
KBaJpaTUYECKOE OTKJIOHEHUE U KBAPTHUIIH.

4. I1o nanHO# BRIOOPKE AJIs1 yKa3aHHOM NMePEeMEHHON HATH BHIOOPOYHYIO aCHMMETPHIO U SKCIIECC.

5. Ilo naHHON BBIOOpKE ISl yKa3aHHOW Mapbl CIy4YallHBIX BEJIWYMH HAUTH TOYEUYHYIO OLEHKY
ko3 duuuenta koppensiuuu [Iupcona.

6. Ilo nanHON BBIOOpPKE I YKa3aHHOM Mapbl CIy4alHBIX BEJIWYUH HANTH TOYEUYHBIE OLEHKU
ko3 uurenToB koppensauu Cnupmena u Kenganna.

7. Ilo nanHOM BBIOOpKE /JIS1 YKA3aHHOM MEPEMEHHOMN OCTPOUTH TUCTOTPAMMY YacTOT U TUCTOTPAMMY
OTHOCHUTEJIBHBIX YacTOT.

8. [1o nanHo# BBIOOpKE sl YKa3aHHOW MEPEeMEHHON HANTH SMIUPUYECKYIO0 (PYHKIIHIO pacipeeIeHUs
Y SMITMPUYECKYIO TUIOTHOCTD BEPOSTHOCTH. [locTponTh rpadmku 3TuX (yHKIHIA.

9. 1o maHHOI BEIOOPKE AJIsl yKa3aHHOM MEPEeMEHHOM MOCTPOUTh AuarpaMmmy boxplot.

10. Ilo nanHOW BBIOOpKE Al YKa3aHHOM Mapbl MEPEMEHHBIX MOCTPOUTH AMATPAMMY PACCESIHHS C
PErpECCUOHHOM NPAMOIA.

11. Tlo naHHOW BHIOOPKE HAWTH JOBEPUTENbHbIE WHTEPBAIbl U1 IapaMEeTPOB HOPMAJIBHO
pacnpe/iesieHHON reHepaabHOM COBOKYITHOCTH € Ha/iexHOCThIO 0.99.

12. Tlo naHHOM BBIOOpPKE HAWTH JOBEPUTENbHBIM HHTEpBaN i BEPOSTHOCTH yCIeXa B CXeMe
bepnynnu ¢ HapexHocTho 0.99.

13. Ilo nanHO¥ BBIOOpKE HANTH JOBEpUTENBLHBIA MHTEPBAT JJIs MapaMmeTpa pacnpenenenus [lyaccona
¢ HagexxHocThio 0.99.

14. Tlo naHHO# BHIOOpKE HAWTH JOBEPUTENBHBIM MHTEpBAT A Kodddumenta koppensuuu [lupcona
¢ HagexxHocThio 0.99.

15. I1o nanHOM BBIOOpPKE HAWTU TOBEPUTENIBHBIN UHTEPBAN Il KoddduirenTa koppessiun Kenganna
¢ HagexxHocThio 0.99.

3amauun u3 pykoBojacTtBa B.E. 'mypmana (ocHoBHast nmutepatypa): 451, 459, 462, 472, 474, 476, 484,
485, 490, 491, 494, 502, 515, 517, 521.

KoHnTpoJsbHbIe BONIPOCHI:
1. Pa3Bemounblil aHAIN3 TaHHBIX.
Brruncnenmne BbIOOPOYHBIX XapaKTEPUCTHK.
Tabmuip! yacToT.
I'mcrorpamMmsl.
Huarpammsl boxplot.
JlnarpaMmbl paccestHUsL.
OMmnupudeckas GyHKIUS pacipeieeHusl.
OMIupuyecKas JIOTHOCTh BEPOSITHOCTH.
TouyeuHoe orieHNBaHKE MaPAMETPOB paCIpPeIeIICHUN.

A e Al
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10. MHTepBanbHOE OLICHUBAHNE TAPaMETPOB paclpeacIeHUN.

Tema 6. IlpoBepka cTaTUCTHYECKUX THIIOTE3.
IIpumepHbIe 3a7a4u 1Jis1 pellieHUs] B Ay IMTOPHUU:

CrenepupoBaTh BbIOOPKY u3 500 croy4ailHBIX dYHCEN, HMEIOIIMX OWHOMHUAIBHBIA 3aKOH
pactpenenenusi ¢ mapamerpamu size=700, prob=0.04. C nomomsio kputepus Illanupo-Ywuika
MIPOBEPUTh CTAaTHUCTHYECKYI0 THIOTE3Y O TOM, 4YTO 3aKOH paclpelieieHHus TeHepaJbHOU
COBOKYITHOCTH HE OTJIMYAETCS] OT HOPMAJIBHOI'O 3aKOHA PaCIpEIEICHHUS.

. ITo nannoit BeIOOpKe ¢ momotipio kputepus Konmoropoa-CMUpHOBA MPOBEPUTH CTATHCTUYECKYIO

TumnoTresy O TOM, 4YTO YKasaHHad IICpEMCHHAA HMMECT 3aKOH pacClnpCaciICHUA, KOTOpBIﬁ
CTaATUCTUYCCKU 3HAYUMO HC OTINYACTCA OT HOPMAJILbHOT'O 3aKOHA paCIpCaACIICHUA.

. CreHepupoBaTh JB€ BBIOOPKHU: OAHY BBIOOPKY U3 200 ciydailHBIX YHCEI, UMCIOIINX HOPMaTbHBIN

3aKOH pachpezesieHus ¢ mapameTpamMu mean=16, sd=5, npyryto Beioopky u3 300 crydaifHbIX YUCell,
MMEIOIINX HOPMAaJbHBIN 3aKOH pacmlpeieicHus ¢ mnapaMmerpamMu mean=27, sd=6. C momoIibko
kpurepus duiiepa NpoBEPUTH CTATUCTUYECKYIO TUIIOTE3Y O TOM, YTO OTHOLIEHUE JUCIEPCUI IBYX
CIIy4aiiHBIX BEJIMYUH PaBHO 1.

[lo nmanHolt BbIOOpKE C ToMomibio KputTepus CThIOJEHTa MPOBEPUTH THIIOTE3Y O TOM, 4YTO
MaTEeMaTHUYECKOE OKUAAHNE YKAa3aHHOM epeMEHHON paBHO 27.

. Ilo nannom BbI60pKC C IIOMOILIBIO KPUTCPUS CTLIO,I[CHTa MMPOBCPUTH I'HIIOTE3Y O TOM, UYTO B JABYX

IpyIIax MaTeMaTUYECKUE 0’KUIAHNS YKA3aHHOM IEPEMEHHON PaBHBI.

[To nanHOW BBIOOpPKE C MOMOLIBIO KpUTEpUs YMIKOKCOHA HPOBEPUTH TUIOTE3Y O TOM, YTO
10JIO)KEHHE YKa3aHHOM NepeMeHHOM paBHO 27.

. Ilo nanHoO# BBI60pKC C IIOMOIIIBIO KPpUTCPUS VYunkokcona MMPOBEPUTH T'KIIOTE3Y O TOM, UYTO B JABYX

IpyIIIax YPOBHU YKa3aHHOW IIEPEMEHHOM PABHBI.

. Cpenu ciyuaiino B3sAThIX 10000 HOBOPOXIAEHHBIX OKa3zanoch 5143 Manpumka. C mOMOIIBIO TECTa

MPOIOPLUN NMPOBEPUTH CTATUCTUYECKYIO THIIOTE3Y O TOM, YTO BEPOSITHOCTh POXKICHHS MalbuuKa
paBHa 0.5.

. ITo manHOI BI>I60pKe C IMOMOIIIBIO TECTA HpOHOpHI/Iﬁ MMPOBEPUTH CTATUCTUUCCKYIO I'HIIOTE3Y O TOM,

YTO B JABYX I'PYIINAX BEPOSITHOCTH YKa3aHHOT'O COOBITHS PaBHBI.

10. Ilo maHHOM BBHIOOPKE MPOBEPUTH CTATUCTHUYECKYIO TMIIOTE3y O TOM, YTO JUIsl YKa3aHHOW Mapbl

CIIy4alHbIX BETMYMH KOd(pduumeHT koppensiuuu [lupcona paBeH Hymto.

11. Ilo naHHOW BBIOOPKE MPOBEPUTH CTATUCTHUYECKYIO TMIIOTE3Yy O TOM, YTO JUIsl YKa3aHHOW IMapbl

CIIy4aiHbIX BEJTMYUH KOdpduLmeHT koppensiuuu CriupMeHa paBeH HYIIIO.

12. Tlo naHHOI BbIOOpKE C MOMOIBIO XU-KBaJpaT KpuTepus [IupcoHa MpoBEpUTH CTATHCTUYECKYIO

TUIIOTE3Y O TOM, YTO JIBC YKA3aHHBIC CJ'[yan\/JIHBIG BCJINYNHBI HE3aBHUCHUMBI.

3amaun u3 pykoBojictBa B.E. 'Mmypmana (ocHoBHas nutepatypa): 556, 560, 567, 570, 574, 581, 606,
610, 617, 623, 627, 635.

KoHTpoJsbHbIE BONIPOCHI:

1. IIpumenenune cratuctuueckoro kpurepus lanupo-Yunka.
IIpumenenue craructuyeckoro kpurepus Konmoroposa-CmupHOBa.
IIpumeHeHue craructuyeckoro kpurepus duiepa.

[Ipumenenue craructuyeckoro kpurepus CTbIOAEHTA.
[IpuMeHeHHe CTaTUCTUYECKOTO KPUTEPUS YUIIKOKCOHA.
[Ipumenenne Tecta Nponopuui.

IIpumenenue xu-kBanpar kpurepus [Iupcona.

NNk WD
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Tema 7. KoppeJsiiuoOHHBIH M perpecCHOHHbBINH aHAIN3.

IIpuMepHBbIe 327241 1JIS1 peLICHUsS] B Ay IMTOPHU:

(Jlns pemieHus 3amad MOKHO HCIONIb30BaTh (peitm maHHBIXx NEO wu3 daitma "NEO”, xotopsiid
COJIEPKUT PEe3yJbTaThl COLMOJIOTMYECKOTO ONpOCa M JMYHOCTHBIE IICUXOJOTMYECKHE IOKA3aTENH
cryaentoB PI'TY, unu apyroit ¢ppeiim naHHBIX, IPEAOCTaBICHHBIH MPETO1aBaTeNIeM. )

1. BwiaicHuts Ha ypoBHe 3HauuMmocTd 0.05, Kakue M3 NEPEUNCICHHBIX HIKE IOPSIKOBBIX
AeMorpaguueckux MEepeMEHHBIX HMEIT CTaTUCTHYECKH 3HAa4MMbIM Ko3(duuumeHt xoppensuun
Kenpamna ¢ ncuxonorndeckuM nokasareneM N1 _TpeBoxkHOCTb.

Otser 1. Bo3pact

Otget 2. 00p_pox (oOpazoBaHUE POAUTEICH )
OtgerT 3. cremn_pen (CTeneHb PeTUTHO3HOCTH)
OtBer 4. ceM_10X (CeMEUHBIN JJOXO/)

OtBer 5. MMy 10X (JTUYHBINA TOXO.)

2. JInst pecrioH/IEHTOB C CUJIbHOM CTENEHBIO0 PEIMTHO3HOCTH BBIICHUTH Ha ypoBHE 3HauumocTu (.05,
KaKue U3 MEePEYUCICHHBIX HIKE MICUXOJIOTHYECKUX MOKA3aTeIe UMEIOT CTATUCTUYECKU 3HAYMMBI T
koaddunment koppensauuu Crnupmena ¢ yreepxaenueM 11 31 onpocruka NEO PI-R.

OtBet 1. N1_TpeBoxxHOCTB

OtBet 2. N2_BpaxnebHocTh
Otser 3. E1_JloOpoxenaTenbHOCTh
Otget 4. E2_OOummrensHOCTh
Otser 5. O1_®anTazus

OtBer 6. 02 OcTeTHYHOCTH

OtBer 7. Al_JloBepue

Otger 8. A2 Ilpsmora

Oteet 9. C1_KoMIeTeHTHOCTh
Otger 10. C2_Opranu3zoBaHHOCTb

3. lns crynenToB (akynbrera “b* ykazare Tpu U3 nmepBbIX copoka MyHKTOB onpocHuka NEO PI-R,
KOTOpblE HMMEIOT camble BBICOKO 3HauMMble Kod(pduuueHnTsl koppensiuuu Kenpamma ¢
ncuxosorudyeckum nokasarenem N1 _TpeBoxkHOCTB.

4. C nomo1ipio TaOIUI] CONPSYKEHHOCTU M KpUTepUst XU-KBaapat [lupcoHa BBIUKUCIUTH C TOYHOCTBIO
1o 0.001, Ha KakOM ypOBHE 3HAYMMOCTH 3aBHCHMBI OTBETHI PECHOHJEHTOB Ha MyHKTHI II 31 n
IT_75 onpocuuka NEO PI-R.

5. C momompo xu-kBajapat kputepus [lupcona Berauciuts ¢ TouHocThio 10 0.001, Ha kKakoM ypoBHE
3HAUYMMOCTH Pa3IMYalOTCs PACIpPENEICHUS OTBETOB pecrnoHAeHTOB Ha NyHKT II 31 onpocHuka
NEO PI-R mns crynenToB ¢akynsrera “b“ u crynenTtoB Qakymnprera “B*.

6. Jlns pecrnoHIEHTOB [IEBYIIEK MOCTPOUTHh JIMHEMHYI0 PETPECCHOHHYI) MOJIENIb 3aBUCHUMOCTH
ncuxosiornyeckoro  mnokazarenss N1 _TpeBoxnocts  oT  mepemeHHbix N _Heiiporuswm,
E Okctpasepcus, O Otkpeitocth ombiTy, A Cormacue, C CosnatenbHOocTb. Koaddumment
MPONOPLUMOHANIBHOCTA MpU He3aBHUcHUMOM mepemeHHo A Cornacue sl MOJTYYEHHOW MOJENH C
TouHOCThIO 710 0.001 paBen

OTBer:

7. ns  pecHoOHIAEHTOB JEBYIIEK IIOCTPOUTHh JIMHEWHYIO PErPECCHOHHYK0  MOJENb Ul
ncuxosorudeckoro mokaszarenss N1 TpeBoXHOCTb MOIIArOBBIM  METOJIOM  aBTOMAaTHYECKOIO
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HNCKIIIOUYCHHUA HC3aBUCHUMBIX HepeMeHHLIX, B Ka4ycCTBC KOTOpBIX paCCManI/IBaTL BCC€ OCTAJILHBIC
noamkaibl Tecta NEO PI-R. Uncno He3aBUCUMBIX IEPEMEHHBIX B ONTUMAJIBHON MOJICIIH PaBHO

OTBer:

8. Jlns pecnoHIEHTOB IOHOUIEM IOCTPOMTH JIMHEMHYKO PpPErpECCHOHHYI0  MOJEIb  JUIS
rcuxoJyiorudeckoro mokazatenss N1 TpeBOKHOCTh IMONIIArOBBIM  METOJOM aBTOMAaTHYECKOTO
HCKJIIOYEHHUS] HE3aBUCHUMBIX IMEPEMEHHBIX, B Kaue€CTBE KOTOPBIX PAcCMaTPUBATh BCE OCTAIbHBIC
noamkaibl Tecta NEO PI-R. Uuncno He3aBUCUMBIX EPEMEHHBIX B ONTUMAJIBHON MOJICIIH PaBHO

OTBer:

9. Jlns pecrnoHJEHTOB IOHOWIEH TOCTPOUTH JIMHEHHYIO PErpecCUOHHYIO  MOAENb  AJis
ncuxoyiorndeckoro mokazatenss N1 TpeBOKHOCTh TMOIIATOBBIM METOJOM aBTOMATHYECKOTO
no0aBJIeHHs] HE3aBUCHUMBIX IEPEMEHHBIX, B Ka4eCTBE KOTOPBIX pacCMaTpUBATh BCE OCTAJIbHbBIE
noamkansl Tecta NEO PI-R. I mocTpoeHHON perpeccMoHHON MOJENM NMPOTHO3HOE 3HAUCHHUE
nokaszatenst N1 _TpeBoKHOCTB Jisl pecrioHJeHTa ¢ HomepoM 12 ¢ TouHocTsio 10 0.01 paBHO

OTtBerT:

10. 11 pecrioHJIEHTOB AEBYLIEK MOCTPOUTH ONTUMAIbHYIO JIMHEHHYIO PErPECCUOHHYIO MOJENb UIs
ncuxonorudeckoro mnokaszarenss N1 _TpeBoKHOCTb, MCHOJB3YsI MOMIATOBBIH KOMOMHUPOBAHHBIM
METOA aBTOMAaTHYCCKOI'O HMCKJJIIOUCHUS U IIO6aBJIeHI/I$I HC3aBUCUMBIX INCPEMCHHBIX. B kauectBe
KaHIUAATOB Ha J00aBJICHHE B YHUCIO MPEAUKTOPOB MOJIEIH pPacCMaTpUBaTh BCE OCTAJIbHbBIC
noamkansl Tecta NEO PI-R. Jlnsi mocTpoeHHON perpeccMOHHOM MOJENu OCTaToK (pa3HOCTh
MeXy HaOI01aeMbIM U TIPECKAa3aHHBIM 3HAaYCHHEM 3aBUCHMOI IEPEMEHHOI) 111 peCTIOHACHTa
¢ HoMepoM 15 ¢ tounocteio 10 0.001 paBen

OTBer:

11. IlocTpouth JIMHEHHYIO PErPECCHOHHYIO MOJENb 3aBUCUMOCTH IICHUXOJIOTMYECKOTO IOKa3aTels
N1 TpeBoxkHocTh 0T mokazarens LuHU3M (mepemeHHas CYN). CkoppeKTupoBaHHBIHI
KO3 PUIMEHT AeTepMUHALIMK MO ¢ TOUHOCTHIO 70 0.001 paBen

OTBer:

12. BbIMONHUTE OAHO(DAKTOPHBIM JAMCIEPCHOHHBIM aHaiaM3, IOCTPOMB JIMHEWHYIO MOJEINb
3aBUCHUMOCTH TICHXOJIOTHYEeCcKOro nokazatens N1 TpeBoKHOCTh OT ceMmeitHoro goxonaa (¢aktop
CEM_J10X). 1511 HOCTPOEHHOM MO/IeIM 3HAUMMOCTh 3aBUCUMOCTH ¢ TOYHOCTBIO 710 0.001 paBHa

OTBer:

13. BbIMOAHUTE MHOTO(GAKTOPHBIN JUCIIEPCUOHHBIN aHalIM3, IOCTPOMB JMHEHHYIO MOJEIb
3aBUCHMOCTH TICHXOJIOTHYEeCcKOTo noka3atens N1 TpeBoKHOCTh OT ceMmeitHoro goxonaa (¢aktop
CEM_J10X) u nona pecnonaentos (akrop I1OJI) ¢ yuérom B3aumoaeicTBus 3TUX (aKTOPOB.
JI71st TOCTpOSHHOM MOJIEH 3HAYMMOCTh B3aUMOIEHCTBUSI (pakTOpOoB ¢ TOUHOCTHIO 70 0.001 paBHA

OTBer:

14. BpmonHUTH MHOTOGAKTOPHBIN JUCIEPCUOHHBIA aHAIW3, TMOCTPOUB IJUHEHHYI0 MOJETh
3aBUCHUMOCTH TCUXOJiorudeckoro mnokazareis N1 TpeBoKHOCTh OT CTENEHH PEIMTHO3HOCTH
(paxtop CTEIL PEJI), cemeiinoro noxona (paktop CEM JIOX) u dakynpTera oOyueHUs
(nepemennass DPAKVYJIbT) ¢ yu€rom Bcex B3aUMOJEHCTBUI MeXAy OHTHUMH (aKTOpaMu.
OnTuMHU3UpPOBaTh MOJYYEHHYIO MOJENb MOIIArOBBIM METOJAOM aBTOMAaTHYECKOIO HCKIIIOUEHHS
HE3aBUCHUMBIX TIEPEeMEHHBIX. [[71s MOCTpOEHHON ONTUMAIBLHOW MOJENIH YHUCIO CTATUCTUIECKH
3HAYMMBIX B3aUMOJIEUCTBUI PABHO
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OTtBer:

15. TlocTpouTh JTMHENHYIO PETPECCUOHHYIO MOAENb M1 3aBUCHMOCTH IICUXOJIOIMYECKOIO MTOKA3aTelsl
N1 TpeBoxnocts oT nepemeHHbix N Helipotusm, E OkctpaBepcusi, O OTKpBITOCTb OIBITY,
A Cornacue, C_Co3HaTenbHOCTh ©0€3 CBOOOAHOTO 4YJ€Ha B PErPEeCCHOHHOM YpPaBHEHUH.
[TocTtponuts Mozmens m2 U3 Mojenad ml MomaroBbIM METOJOM aBTOMATHYECKOTO HCKIIFOUYEHHS
HE3aBUCUMBIX NepeMeHHBIX. C MOMOIIbI0 AUCTIEPCUOHHOIO aHaJIM3a CPaBHUTH Mojesd m1 u m2.
CraTucTuueckas 3Ha4MMOCTb pa3nuuuil Mozgesned ml u m2 ¢ rounocteio A0 0.001 paBHa

OTBer:

3amaun 3 yueobnuka H.II. Kpemepa (ocHoBHas nmutepatypa): 11.3, 11.5, 12.14, 12.16, 12.18, 12.20,
13.8, 13.10, 13.12.

KoHTpoJibHbIE BOIPOCHI:

1. OTbIcKaHMe W UCCIEIOBaHME CTATUCTHUYECKOW 3aBUCUMOCTU AJISi KOJUYECTBEHHBIX NEPEMEHHBbIX.
Koadduument xoppemnsunu [Tupcona.

2. OTbICKaHME M HCCIAEAOBAHUE CTATUCTHMYECKOW 3aBUCHMOCTH I TOPSAKOBBIX TEPEMEHHBIX.
Panrossie ko3¢ dunments! koppensaunu Kennanna u Cnupmena.

3. OTpIcKaHWE U HCCIEIOBAHUE CTATUCTUYECKOW 3aBUCHUMOCTU JJIi HOMHHATUBHBIX IE€PEMEHHBIX.
Hcnons3oBanue Xwu-kBagpar kpurepus IlupcoHa nud NpoOBEpPKHM THIIOTE3 O HE3aBUCUMOCTH
IIEPEMEHHBIX.

4, HOCTpOGHI/Ie H OLICHKA Ka4CCTBa JIMHEHHBIX PETPECCUOHHBIX MOJICIEH.

5. Hcnonp30oBaHWE METOJOB IIOIIArOBOIO0 OTOOpa HE3aBHCHUMBIX IEPEMEHHBIX IPH TOCTPOCHHUH
MOJICIIEH.

6. IIporHo3upoBaHue ¢ MOMOILBIO TUHEHHBIX PETPECCUOHHBIX MOJIEIEH.
7. IucriepCUOHHBINA aHAIN3.
8. CpaBHEHME TMHENHBIX PETPECCUOHHBIX MOJEIEH.
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IIpunoxenne 1. AHHOTAITHS
paboueii mporpaMMbl JTUCIUTIIHHBL

AHHOTAIIUSI PABOYEHA ITPOTPAMMBI JIUCHUATLIAHBI

JucuuruinHa — peanu3yercst Ha QakyiabTere HH()OPMAIMOHHBIX CHCTEM M 0€30IacHOCTH
kadeapoi GyHIaMEHTATBHOW U MPUKIIATHON MaTEMaTHKH.

Ienp aucuMIuivHBL: (OpMHUpOBaHUE Oa30BBIX INPEACTABICHUNH O TEOPUM BEPOSITHOCTEH U
MaTeMaTHYECKOM CTATUCTHKE MOJ YIJIOM 3pEHHs] MX NPAKTUYECKOTO MPHIOKEHHS B Pa3IMYHBIX
00J1aCTsIX HAy4YHBIX UCCIEIOBAaHUN U UHKEHEPHOH MPaKTHKH.

3amaun: Ha TmpuUMepe KOMOMHATOPHOM TEOPHH BEPOSTHOCTEH MEpeHTH K OOLIMM MOHATHUSIM
TEOPUHM BEPOSITHOCTEH M MaTeMaTHMYeCKOW CTaTUCTUKH, CQOPMYJIMPOBAaTh OCHOBHBIE TEOPEMBI,
HEOO0XOAUMBIE JIsl TOHUMAHUS CMEXHBIX JTUCIUTUIMH U MPAKTHYECKON AEATEIbHOCTH.

JlucuuiuinHa HanpasjieHa Ha (JOpMUpPOBaHHE CIIEIYIOIMX KOMIIETEHIIMMI:

e VK-6. CriocobGeH ynpaBisiTb CBOMM BpPEMEHEM, BBICTPAaMBaTh M PEAIU30BbIBATH TPAEKTOPUIO

CaMOpa3BHUTHS HA OCHOBE MPUHIIMIIOB 00pa30BaHUs B TCUCHHUE BCEH KU3HHU.

e OIIK-3. Cnoco6eH ucnonb30BaTh HEOOXOUMbIE MATEMATUYECKUE METOBI JUIsl peILIeHUs 3a/1a4

poheCCHOHATTLHON IEATEIHOCTH.

e OIIK-11. CnocobGeH mpoBOAUTH AKCIEPUMEHTHI MO 3aJaHHONW MeETOJWKEe M 00paboTKy uX

pe3yJbTaTOB.

B pesynbrate 0CBOGHUS TUCIHUITLIMHBI 00YJalOIHIACS JOKEH:

3namu: ciy4aiiHple COOBITHS U CITydaiiHble BEIMYHMHBI, 3aKOHBI paclpeesIeHNs; 3aKOH O0IbIINX
YHCEII, METOJIbI CTATUCTUYECKOTO aHAIIN3a

Ymems: BBMUCIATH BEPOSTHOCTU CIy4alHBIX COOBITUH, COCTAaBISITH M HCCIIENOBATH (YHKLUU
pacnperneneHusl CIy4ailHbIX BEJIMYHMH, ONPEeNSATh YHCIOBBIE XapaKTEPUCTHKH CIy4ailHBIX BEIWYH,
o0pabaTpIBaTh CTATUCTUYECKYI0 HMH(MOPMAIMIO JJIsI OLIEHKM 3HAYeHUI IapaMerpoB M IPOBEPKU
3HAYMMOCTH TUTIOTE3

Bnademw: BEpOATHOCTHBIM IOAXOJIOM K IOCTAHOBKE M PEIIEHHIO 33/1a4, HaBbIKaMU palboTHI C
OMOIMOTEKaMH MTPUKIIAHBIX TPOTPAMM ISl PEIICHHSI BEPOSTHOCTHBIX U CTATUCTUYECKUX 33/a4.

[To qucuuIuInHE MpeycMOTPeHa MPOMEKYTOUHAs aTTecTalus B (popMe sK3aMeHa.

OO0mast TPYA0EMKOCTh OCBOCHHS AUCIUIUINHBI COCTABIISIET 4 3a4€THBIC €TUHUIIBI.



