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1. IlepedyeHb MUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS 110 JUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH Pe3y/1bTaTaMH 0CBOeHHUsI 00pa3oBaTebHO MPOrpaMMBbl.

Henp guctuniuabel «Teopus BEpOSATHOCTEH M MaTeMaTH4ecKas CTaTUCTUKA» - JIaTh CTYACHTY
0a30BbIe 3HAHMS IO DJIEMEHTAPHOM TEOPUH BEPOATHOCTEW (TEOpUHU CIy4YaillHBIX COOBITHIl), Teopuu
CIIy4alHBbIX BEJIMYMH, MPEACIIbHBIM T€OpEMaM JUIsi CyMM HE3aBUCUMBIX OJIMHAKOBO paCIpEACIICHHBIX
CIIy4allHbIX BEJIMYMH, TEOPUM OLICHUBAHMS MAapaMeTPOB U MPOBEPKU CTATHUCTUYECKUX THIOTE3. JTU
3HAHUS HEOOXOJMMBI JJIi OCBOCHHUS TEOPETUYECKUX OCHOB (DM3MUECKUX KYpPCOB, YHUTACMBIX Ha
¢busznueckom  otaeneHun  ¢uznyeckoro  (Qaxkynpreta  HoBocMOUpPCKOro  TOCyIapCTBEHHOIO
yHHBepcHuTeTa. JlucuuiuinHa HareneHa Ha (opmupoBaHue oOmenpodecCHOHANIBHOW KOMIIETCHIINN
OIIK-1.

Pe3ynbTaThl 00y4eHHs MO JUCIHU-
IJINHE

Pe3ynbTaTsl 0CBOCHUST 00pa30-
BaTEJIbHOMU MIPOTPaMMBbI
(KOMIIETEHIINN )

Nuaukatopel

OIIK-1.1-TIpumensier TeopeTnye-
CKHE M METOAO0JIOTHYECKHE OC-
HOBBI (PH3HKO-MATEeMATHUECKUX
ITUCITUTIIMH, MATEeMAaTHICCKUH arl-
napaTt JUIsi peIeHHs PO eccro-
HATBHBIX 3a/1a4.

3HATBH OCHOBBI TEOPUHU CITydaii-
HBIX COOBITUI U CITy4aliHBIX Be-
JTMYKH, TIPEIEIbHbIE TEOPEMBbI
TEOPUU BEPOSITHOCTEN, OCHOBBI
TEOpUH OLICHUBAHUS [TAPAMETPOB
Y IIPOBEPKU TUIIOTES.

OIIK-1 -CnocoGen npume-
HATH (pyHIaMEHTaIbHBIC 3HA-
HUsl, IOJTYYEHHbIE B 00J1acTu

OIIK-1.2-Vcrionb3yeT TepMUHO-

3OBBIX (PU3UKO-MATEMAaTHYECKUX
ITMCIUTIIIMH B CBOel mipodeccuo-

IOTUIO U TIOHATUIHBIN anmnapar Oa-

YMeTh peiiatb KOHKPCTHLIC 3a-

/a4y 110 TCOpUU BepOHTHOCTCﬁ n
MaTeMaTHYeCKOMN CTaTHUCTHUKEC, Ta-
KHEC KaK: HaXO0XACHUEC MaTCMaTHu-

(U3UKO-MaTEMAaTHICCKUX U
(WJIM) €CTECTBEHHBIX HAYK, U
MCIIONIb30BaTh UX B Mpodeccu-
OHAJILHOM IEATEILHOCTH, B
TOM 4uCIe B chepe nmeaaroru-
YEeCKOM JEeSATECIIbHOCTH.

HAJIBHON NEATEIbHOCTH. UECKOI'0 OXKUIAHUS U JUCTIEPCUU

ClIy4yallHOM BEJIUYMHBI, & TAKKE
HaX0KJIEHUE JJOBEPUTEIBHOTO
WHTEpBaja MpH MPOBEPKE CTATH-
CTHYECKHX TUIIOTE3.

3HaTh 0a30BbIE MOHATHS BEPOST-
HOCTHOTO TIPOCTPAHCTBA  CITY-
qaiiHOro COOBITHUS, HauboIEe
yIoTpeOuTEeNbHbIE BEPOSTHOCT-
HbIEe MOJEIH JUISI TPETIoIaBaHHs
(bU3NKO-MaTEeMaTHIECKUX TUCIIH-
TUIMH B CPETHUX CHEIMaIbHbBIX
y4€OHBIX 3aBEJICHUSIX.

OIIK -1.3. O0Onagaer 3HAaHUSIMHU,
HEOOXOIMMBIMU JIJIS TIPETIOIaBa-
HUST PU3HUKO-MaTEeMaTHUECKUX
IMUCIIUTUTMH B CPETHUX CICIHATb-
HBIX YUCOHBIX 3aBEIACHUSX.

2. MecTo THCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOii MPOrpaMMbl.

B pesynbrare M3ydeHus Kypca CTyAEHTHI (pusnueckoro otaeneHus ¢usnueckoro ¢akynprera HI'Y
JOJKHBl YCBOUTH TIOHATUS BEPOATHOCTHOI'O MPOCTPAHCTBA M CIIy4alHOTO COOBITHS, Haubosee
YIIOTPEOUTENbHBIE BEPOSTHOCTHBIE MOJEIH, OCHOBBI TEOPUU CIYYaWHBIX COOBITUH W CIydailHBIX
BEJIMYMH, MPEAeIbHbIE TEOPEMbl TEOPUU BEPOSITHOCTEHN, OCHOBBI TEOPHM OLIEHWBAHUS MapaMeTPOB U
IIPOBEPKU THUIIOTE3, a TAaK)KE€ OCBOUTH OCHOBHBIE METOJbl PEIICHUS CTAaHAAPTHBIX 3a1ad M3 ATHX
paszzesnoB Beicuiei! MaTemaTHku. Kpome Toro, y 00ydaromuxcs 10 KHbBI chOpMUPOBATHCS CLIOCOOHOCTD
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NPUMCHATH MAaTCMATUUCCKHUEC MCTOAbI JIJIs1 PCIICHUA (1)I/I3I/ILICCKI/IX 3a4a4, CHOCO6HOCTL HCITIOJIb30BAaTh B
MO3HABATEIBHON W TNPO(ECCHOHAILHOW JAEATENIbHOCTH 0Oa30Bble 3HAHHS B OO0JACTH MaTEMaTHKH;
CIOCOOHOCTh IpUOOpeTaTh HOBBIE 3HAHHS, HCIONB3YSl COBPEMEHHBIE O0pa3oBaTeibHBIE U
WH(POPMAIIMOHHBIE TEXHOJIOTHH.

Jiis ycrienrHoro ocBoeHusI Kypca «Teopust BEposITHOCTEeH U MAaTeMAaTUYEeCKasi CTATUCTUKAY CTYACHTHI
JOJDKHBI 00J1a1aTh MTPEIBAPUTEIILHBIMU 3HAHUSIMA OCHOB MAaTEMAaTUYECKOTO aHAIM3a U JIMHEHHOMN
anreopshl.

3. TpynoéMkocTh IMCUMIJIMHBI B 3246THBIX eIMHUIAX C YKA3aHHEM KOJUYeCTBA
aKajeMH4YeCKHX YacoB, BbIIeJI€HHbIX HA KOHTAKTHYI0 padoTy 00y4aloiierocsi ¢
npenoaasaresieM (10 BUAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEILHYIO PadoTYy.

. IIpome:xyTouHas aTTecTalMst
Buap! yueOHbIX 3aHATHIA (B Yyacax) P 1
(B yacax)
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Bcero 108 yacoB / 3 3a4éTHBIX €IVHHALIBI, U3 HUX:
- KOHTaKTHas pabota 72 Jaca
Komnerenmym OITK-1

[IpenoaBanre IUCHMILIMHBI IPEAyCMaTpUBaeT cieayroume (opMbl OpraHu3aluu y4eOHOTro
mpolecca: JIEKIUH, MPaKTUYECKUE 3aHATHUS, CaMOCTOsITeNbHAs padoTa CTyAeHTa U €€ KOHTPOJb
MIPEroIaBaTeNIMHU ¢ IOMOIIBIO 33AaHNH, TU(HEepeHIIMPOBAHHBIN 3aUET.

[IporpaMMoii TUCHUTUIMHBI TPEYCMOTPEHBI CAEAYIOLINE BUIbI KOHTPOJIS:

- TeKYLUI KOHTPOJIb YCIIEBAEMOCTHU: JOMAIIIHUE 3a/1aHUsl, KOHTPOJIbHBIE pabOTHI;

- IPOMEXKYTOYHAs aTTecTauus: 1udpepeHnpoBaHHbIN 3aU€T.

OOw1ast TpyA0EeMKOCTh paboyel mporpaMMbl JUCIUIUIMHBI COCTABISIET 3 3a4ETHBIX €AUHUIIBL.

® 3aHATH JEKIIMOHHOI'O THIA — 32 Yaca;

® TpaKTUYECKHE 3aHATHS — 32 Jaca;

® KOHCYJbTallUU B MIEPUOJI 3aHATUN — 6 YaCcOB;

e caMmocTosTeNnbHas paboTa oOydarollerocs B TEUEHHE CEMECTpa, HE BKIIOYas MEPUOJ
ceccuu — 36 4acos;

® TpoMeXyTouHas arrectanus (IuddepeHITMPOBaHHBIN 3a4€T) — 2 Yaca.

O0bEM KOHTAaKTHOM paboThl 00yYaroIierocs ¢ rnpemnojaBaTesieM (3aHATUS JEKIUOHHOIO THIIA,

npakTU4YecKue 3aHATHs, A depeHnpoBaHHbIHN 3aU€T) cocTaBIseT 72 yaca.



4. CopepkaHue JMCHUIIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3JejiaM) ¢ yKa3aHueM
OTBEJAEHHOI0 HAa HUX KOJIHYeCTBA aKaJeMHUYeCKUX YaCOB H BH/I0B Y4eOHBIX 3aHATHIA.

OO01mast Tpy10€MKOCTh TUCHUTUTHHBI COCTABISIET 3 3a4€THRIX eqUHUIIBI, 108 akagqeMIecKiX 4acoB.
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[loHsiTHE BEPOATHOCTH.
Knaccuueckoe onpenene-
HUE BEPOSITHOCTH. ['eo-
METPHUYECKUE BEPOSTHO-
cTU. 3aJa4a 0 BCTpeEUe.
CoObITHS, OnepaIuy HaJl
HUMH. AKCHOMaTHYECKOE
3aJaHue BEPOSTHOCTH, OC-
HOBHBIE CBOWCTBA BEPOST-
1. | HOCTH. DNIEMEHTHI KOMOU- 1 6 2 2 2
HATOpPHUKHU. BRIOOpKH C
BO3BpallleHuEeM H 0e3 BO3-
BpauieHus. Pazmenienue
vacTull 1o siuelikaM. Cra-
TUCTUKU MakcBea—
Bonsimana, boze—0Oi1iH-
mreitna, @epmu—/lu-
paka. ['unepreomerpuye-
CKOE€ pacmpeziesieHue.

He3zaBucumeie coObITHS.
Cxema bepuymmu. ®op-
Myia bepryiu. Bpems
oxuzanus B cxeme bep-
HYJUTH.

VcnoBHas BEPOSITHOCTb.
®opMyna MoIHOK BEpPOSIT-
Hoctu. ®opmyia baiieca.




CrnyuaiiHble BEIMYHHEI.
DyHKIUYU pacrpeaeieHus
Y WX CBOMCTBA. THUIBI
pacnpeneneHuii: TUCKpeT-
HBIH, a0COJIFOTHO HETpe-
PBIBHBIN, CMEIIIaHHBIMN.
JuckpeTHbIe pacnpenene-
Hust. [IpeoGpazoBanus
JIUCKPETHBIX CIIy4YailHbIX
Benu4yuH. OCHOBHEIE Ce-
MEUCTBA TUCKPETHBIX
pacrnpeeneHui.

AOCONIOTHO HETIPEPHIB-
HBIC PACTIPEICTICHHUS.
[IpeoOpazoBanus cioyyaii-
HBIX BEJIMYHH ¢ abco-
JIIOTHO HEMPEPHIBHBIM
pacmpenenenueM. OCHOB-
HBIE ceMeiicTBa abco-
JIOTHO HEMPEPHIBHBIX
pacrnpeaeneHui.
MHoroMepHsbie pacopene-
JICHWS U TUIOTHOCTH, UX
OCHOBHBIE CBOMCTBA, IIPH-
MEDBIL.

HesaBucumelie cirydaiinbie
BennuuHbl. Kpurepun ne-
3aBUCUMOCTH. DyHKINU
OT HE3aBUCHUMBIX CIIy4ai-
HBIX BEJIMYHUH.
MaremaTHuecKoe 0KHuIa-
HUE CIy4ailHOM Benu-
YHHEI ¥ €TI0 CBOMCTBA,
npumMepsl. HepaBeHCcTBO
Mapxkosa. HepaBeHCTBO
Mencena.

MoOMEHTBI, BOIIPOCHI HX
cymecTBoBaHus. JJucnep-
CUS M CPETHEKBAIpaTHIE-
CKO€ OTKJIOHEHHUE Clly4ail-
HOM BeJlU4YuHbL. VX CBOM-
ctBa. [Ipumepsl. Hepa-
BeHCTBO YeOblena.
Kosapuanus. Koaddumu-
€HT KOPPEJSALMH U €T0
CBOICTBA.

Marpuiia koBapuaruii.
MHoromepHO€ HOpMallb-
HO€ paclpesielIeHue U ero
CBOMCTBA.
XapakTepucTUuecKue u
NPOU3BOIINE (DYHKINU:
OIPEJIETICHUS] U CBOWCTBA.
Pacnpenenenue cymmel
HE3aBHCUMBIX CIIyYalHBIX




BEJINYMH, UMCIOTIHX
ramMMa-pacrpe/elicHue.

Pacnpenenenune Maxkc-
Beimta—bonbsiMana. Pac-
NpeJiesieHne CKOpOCTen U
SHEPruil MOJIEKyYJ rasa.
Pacnipenenenue monyns
ckopoctr. CpemHeKBaI-
paTudeckas CKOpOCTb.
CxoaumMocTh 10 pacrpe-
nenenuto. Teopema o He-
MIPEPBIBHOM COOTBET-
ctBud. CX0AUMOCTB TI0
pacrpeneneHuIo K KOH-
cTadTe. 3aK0H OONBIIIX
yrcesl XUHYMHA.
CX0oauMOCTh C BEPOSITHO-
CTBHIO CIMHMIIA, €€ CBOM-
CTBa.

3aKoH OOJIBIIUX YUCEIT
Kommoropoga.

IleHTpasbHast peaebHast
TeopeMa.

Teopema MyaBpa—
Jlannaca. Teopema Ilyac-
COHA.

10.

MogenupoBaHue ciry4dai-
HBIX BEJINYMH U BEKTOPOB.
Bapuaunonnstit paa. Om-
nupuyecKast GyHKIHS
pacIpenencHus.

Teopema ['nuBenko—
Kanrenmu.

I'ncTorpamma ¥ MOJIMroH
YacToT.

10

11.

3amaua OoleHNBAHUS HEU3-
BECTHBIX IMapaMeTpoB. He-
CMEIIEHHOCTh, COCTOSITEIIb-
HOCTB OIIEHOK. Br16opou-
HbIE MOMEHTHI M UX CBOM-
ctBa. Bribopounsie acum-
METpPHS U DKCIIECC.
Metox momeHTOB. CocTo-
SATCIIBHOCTH OHeHOK, HOHy-
YEeHHBIX METOJIOM MOMEH-
TOB.

11

12.

MeTtoa MakCUManbHOTO
MPaBIOTOA00MS.

3amada THHEWHOU perpec-
cun. OueHuBanue napa-
MeTpoB. Mogenu ¢ nosu-
HOMUAJIbHBIM U TUKJINYC-
CKUM TPEHJOM.

12




13.

Pacnpenenenus, cBszaH-
HBIE C HOPMAJILHBIM (XU-
kBazpart, CTbIOJICHTA,
Qduiepa).

Jlemma @urepa. Teo-
peMa 0 CBOMCTBax BBIOO-
POYHOTO CPETHETO U BHI-
OOpOYHOM AUCTICPCHHA TS
BBEIOOPOK M3 HOPMAJTEHOM
COBOKYITHOCTH.

13 6 2 2 2

14.

JloBeputenbHbIe UHTEP-
BaJIbI JIJIS1 TAPaMETPOB
HOPMAaJILHOTO pacrpee-
JIEHUS.
ACHUMITOTHYECKHE JOBE-
pUTEbHBIC UHTEPBAIIBI.

14 6 2 2 2

15.

IIpoBepka rumnores, oc-
HOBHBIC ITOHATHSA. KpI/ITC-
puu cornacus Konmoro-
poBa, xu-kBaapart. [lo- 15 6 2 2 2
CTpOEHHE KpUTEpHs C T0-
MOIIBIO JJOBEPUTEIHLHOTO
WHTEpBAa.

16.

IToBTOpEHUE MTpOHICH-
HOI'O MaTepuaa

16 12 2 2 6 2

17.

IIpomesxyTouHas aTTecTa-
st (Auddepennmpoan- 17 2 2
HBII 3a49€T)

Bcero 108 32 32 6 36 2

IIporpamma u ocHOBHOe cojepkanue Jekuuii (32 yaca)

I. Teopus BepositHOCTei (18 yacoB)

1. Tlonstue BeposTHOCcTH. Knaccuueckoe onpeneneHne BEPOITHOCTH. ['eoMeTpruieCcKre BEPOATHOCTH.
3anaua o BcTpede. CoObITHS, Onepaliii HaJl HIMH. AKCHOMaTHYECKOE 3a/1aHUe BEPOSITHOCTH, OCHOBHBIE
CBOMCTBA BEPOSITHOCTH.

2. DneMeHTHl KOMOMHATOPHKHU. BpIOOpKH ¢ Bo3BpalieHueM u 0e3 Bo3BpalleHus. PazMerienue yacturg
mo suerikam. Cratuctukun MakcBenmna—Dbonbimana, boze—DOiinmTeiina, ®epmu—/upaxa.
I'mnepreomeTpudeckoe pacrpenciieHue.

3. HeszaBucumsbie coObiTus. Cxema bepnymnu. ®opmyna bepHymin. Bpemst oxupanuss B cxeme
bepnymu.

4. YcnoBHas BeposiTHOCTh. Dopmyna monHo# BepositHocTH. Dopmyra baiieca.

5. Cuydaiinple BennuuHbl. DOYHKIMM paclpeneieHuss M UX CBOWCTBA. TumBl pacnpeneneHui:
JUCKPETHBIHN, a0COIOTHO HEMPEPhIBHBIN, CMEIIaHHBIH.

6. uckpernsie pacnpenenenusi. [IpeoOpa3oBaHusi TUCKPETHBIX CiydallHbIX BedMyMH. OCHOBHBIE
CEMENCTBA TUCKPETHBIX PACIPEACIICHAN.

7. AGconoTHO HemnpepbIBHBIE pactipenenenus. [IpeoOpa3oBanus ciaydailHbIX BEIMYUH C aOCOJIIOTHO
HEeNpephIBHBIM pactipeneneHreM. OCHOBHbIE ceMeiicTBa aOCOMIOTHO HETIPEPHIBHBIX PACIIPEIETICHH.

8. MHOroMepHbI€ paclpeneaeHus U MJIOTHOCTH, UX OCHOBHBIE CBOWCTBA, IIPUMEPBI.

9. He3aBucumeble cnydaiiHble BennuMHbL. Kputepunm HezaBucuMocTH. DyHKIHHM OT HE3aBUCHUMBIX
CIIy4alHBIX BEJIUYHH.



10. Maremarudeckoe OKMJQHUE CIIydallHOM BEJIMYMHBI M €r0 CBOWCTBA, NpuMepsl. HepaBeHcTBO
MapxoBa. Hepasencrtso Memcena.

11. MomeHTBI, BOIpOCHI MX CYIIECTBOBaHMA. Jlucrepcuss M CpPEIHEKBAJAPATUUYECKOE OTKJIOHEHHE
ciydaitHo# BenumunHbL. VX cBoiicTBa. [Ipumeprl. HepaBerncTBo UeOnimena.

12. KoBapuanusi. Koadduipment koppemsiiuu 1 ero CBOUCTBA.

13. Marpuna koBapuanuii. MHOroMepHO€ HOpMaJbHOE PACIPEICTICHUE U €r0 CBOMCTRA.

14. XapakTtepucTuieckue W HpoH3BoIsAIIME (YHKIMU: ONpeNeNeHus M cBoiicTBa. Pacmpenenenue
CYMMBbI HE3aBUCUMBIX CITy4alHBIX BEJIMYMH, UIMEIOIINX raMMa-paciipe/iejeHHe.

15. Pacnpenenenue MakcBeia—bounbiimana. Pacnipenenenue ckopocTelt ¥ SHEpPrUil MOJIEKYJ Tasa.
Pacnipenenenne Mmoayns ckopoctu. CpeiHeKBaipaTHUeCcKasi CKOPOCTb.

16. CxonuMmocTh MO pacrpezesieHnio. TeopemMa O HENMpepbhIBHOM COOTBETCTBHH. CXOAMMOCTH IO
pacrpesieieHuI0 K KOHCTaHTe. 3akoH Oonblmimx yucen XuHYMHA. CXOAMMOCTH C BEPOSITHOCTHIO
eNHUIA, €€ CBOMCTBA. 3akoH Ooubinx uncen Koamoroposa.

17. LlenTpansHas npenenbHas Teopema. Teopema Myappa—Jlammnaca.

18. Teopema Ilyaccona.

19. MonenupoBaHue CiIy4aiHbIX BEJIMYUH U BEKTOPOB.

II. MaTtemaTnueckas craTuctuka (14 gacon)

1. Bapuanuonssiii paa. Omnupuueckas (pyHkuus pacrpeneneHus. Teopema I'muBenko—KanTenm.
I'ucrorpamma U HOJIMIOH YacToT.
2. 3ajaya OLEHMBAHUS HEWU3BECTHBIX IapamMeTpoB. HecMeleHHOCTh, COCTOATEIbHOCTh OILICHOK.
Bb100opouHble MOMEHTHI M UX CBOMCTBA. BEIOOpOUHbIE acCUMMETPHUS U SKCIIECC.
3. Metog MmoMeHTOB. COCTOSITENILHOCTD OLIEHOK, ITOJIyY€HHBIX METOJJOM MOMEHTOB.
4. Meto MaKCUMaJIbHOTO IIPaBIONO100us.
5. 3agava smHeNHON perpeccun. OlleHMBaHME @apaMeTpoB. Mojenu ¢ MOJIMHOMHAIBHBIM U
LHUKIMYECKUM TPEHIOM.
6. Pactipenenenusi, cB3aHHBIE C HOPMAJIbHBIM (XH-KBajpaT, CThioieHTa, Ouriepa).
7. Jlemma @umepa. Teopema o cBOHCTBaX BbIOOPOYHOI'O CPEIHEro U BBIOOPOYHOM IUCHIEPCUM IS
BBIOOPOK M3 HOPMAJIBHOM COBOKYITHOCTH.
8. JloBepuTenbHble MHTEPBAJIBI 111 TApAMETPOB HOPMAJIbHOI'O pacrpeieeHuUs.
9. ACHMITTOTHYECKHE JTOBEPUTEIILHBIC MHTEPBAJIBL.

10. IIpoBepka runore3, ocHOBHbIEe OHATHS. Kputepun cornacus Konmoroposa, Xu-kBajapar.
[TocTpoenue kpuTepus ¢ HOMOIIbIO T0BEPUTEIHLHOIO HHTEPBAJIA.

IIporpamma npakTnueckux 3ansatuii (32 yaca)

1. Knaccuyeckas BeposiTHOCTHast Mosienb. KomOnHaTopuka. Yucio pa3menieHuil 1 4ucio coueTaHui

(2 gaca).

I'unepreomeTpuyeckoe pacnpenenenue. ['eomerpuueckas BEpOsSTHOCTHAs MOJeNb (2 yaca).

3. HezaBucumslie coObiTus. [TonapHas He3aBUCUMOCTh U HE3aBHCHMOCTh B COBOKYMHOCTH. Cxema u

¢dopmyna bepuymnu (2 gyaca).

VYcnosubie BepositTHocTH. Dopmyiia monHoi BepositHocTH. Dopmyna baiteca (2 gaca).

Pacnipenenenus ciydaitHbIX BeIHUYUH. [{MCKpeTHBIN U abCOMIOTHO HEMpepbIBHBIN ciaydail. Cmech

pacrnpenenenuii (2 gaca).

6. IIpeoOpa3oBaHus CilydyallHBIX BEJIMYMH B JUCKPETHOM M aOCOJIOTHO HEMpPEPBIBHOM CIIydae.
®opmyIbl CBEpPTKH (2 Haca).

7. MaremaTnueckoe OXHMJIaHHE U JUclepcus. BeluucieHue Juisi CTaHAAPTHBIX pachpeneneHuit (2
gaca).

8. MomenTsl, KoBapHauus, KOd(QQHUIMEHT Koppensuuu. Marpumna koBapuanuii. MHoOromepHoe
HOpMaJbHOE paclpe/iesieHUe U ero CBoicTBa (2 yaca).

9. Xapakrepuctuueckue u npousBosaiume ¢pyHkuuu. [IpenenbHble TeopeMbl: 3aKOH OONBIINX YUCET,
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LIEHTpaJIbHAas MpefeiibHas Teopema, TeopeMa Ilyaccona (2 yaca).

10. Breibopka u BbIOOpOUYHBIE XapakTepUCTHKU. OIIEHHMBAaHWE HEU3BECTHBIX MapaMEeTPOB METOJO0M
MOMEHTOB (2 4Jaca).
11. OueHuBaHME HEU3BECTHBIX MapaMETPOB METOJOM MaKCHUMAaJbHOTO MpaBAonoaoous. 3amayu
JUHENHON perpeccuu (2 yaca).
12. MurepBanbHOE olieHHBaHUE. TOYHBIEC M ACUMIITOTHYECKHE JOBEPUTENIbHbIC HHTEPBAJIbI (2 yaca).
13. CraTuctuyeckue TUIoTe3bl U KpUTepuu. BeposiTHOCTH oMIMOOK IEPBOTO U BTOPOro poja. Peanbno
JIOCTUTaeMbIN YPOBEHb 3HAUMMOCTH (2 yaca).
14. Craructuueckue kputepun Konmoroposa, xu-kBaapar [Iupcona, Ux coCTOATENbHOCTD, aITOPUTM
MIPUMEHEHHUS ISl IPOBEPKU runores (2 yaca).
15. CBs3b CTaTUCTHUUECKUX KPUTEPUEB U IOBEPUTEIBHBIX MHTEPBAJIOB (2 yaca).
16. IToBTOpeHue npoiAeHHOro MaTepuaia (2 yaca).
CamocTosiTeIbHAsi padoTa cTyaeHToB (36 yacoB)
[lepeuens 3ansatuii Ha CPC O6mbewm,
qac
[TonroTroBKa K MPaKTUYECKUM 3aHSATHIM 10
ITonroroBka K KOHTPOJIBHBIM pabOTaM 6
[oaroroBka K ciade 3aIaHuid 20

5. IlepeueHb yueOHOI1 TUTEPaATYPBHI.

1. b. B.T'aenenko. Kypc Teopuu BeposiTHOCTE: [ Yueb. s Mat. crell. yH-ToB] / 6-e u3., nepepao.
u gomn. M.: Hayka, 1988. - 447 c¢. (198 3k3.).

2. A. A.bsictpos, A. I1. KoBanesckuii, B. 1. Jlotos. [IpakTuKyM 110 TEOpUH BEPOSATHOCTH: YIeOHOE
nocobue: [mas crymeHtoB 1 kypca ®us. ¢ak. HI'Y] / ®denep. areHTCTBO MO 00pa30BaHUIO,
HoBocu6. roc. yu-T, ®u3. dak., Kad. Beici. Maremaruku. - HoBocubupck: PenakimonHo-
uznatenbekuit nentp HI'Y, 2009. - 117 c. (97 2x3.).

3. . A. Kopmryno, H. U. YepnoBa. COOpHHK 3a7a4 W yNpPaKHEHWH IO MaTeMaTHYECKOM

CTaTUCTHKE: ydyeOHOe MocoOue: [/l CTYACHTOB U aClMPAHTOB MAaTEeMAaTUYECKUX, (GU3UUECKUX,
€CTECTBEHHBIX, TEXHUYECKUX U IKOHOMHYECKHUX ClienaibHOCTel By30B] / Poc. akan. Hayk, Cuo.
ora-uue, UMu-tr marematuku um. C.JI. CobGoneBa. - HoBocuOupck: M3a-Bo MuctutyTa
marematuku, 2001. - 119 ¢. (250 7k3.).

4. B. U. JlotoB. Teopus BeposTHOCTEH M MaTeMaTWdeckas CTaTUCTHKa: Kypc Jekuuil / dexnep.

areHTCTBO Mo oOpa3oBanuto, HoBocuo. roc. yu-t, @ak. uapopm. Texnonoruii. - HoBocubupck:
Penaknmonno-uznarensckuii nentp HI'Y, 2006. - 127 c. (60 3k3.).

6. Ilepeuenb yueOHO-MeTOAMYECKUX MATEPHAJIOB M0 CAMOCTOSATEILHOI padoTe
00y4arommxcs.

CamocrosiTenbHast paboTa CTY/IEHTOB MOAIEPKUBACTCS CASAYIOIMIMMHI YYeOHBIMHU TTOCOOUSIMU:

5. A. A.bsictpos, A. I1. KoBanesckwuii, B. 1. JloTos. [IpakTukym 1o Teopuu BEpOATHOCTH: YydeOHOE
nocobue: [ cryneHTtoB 1 kypca ®us. dak. HI'Y] / denep. areHTCTBO MO 00pa30BaHUIO,
HoBocu6. roc. yu-t, ®u3. dak., Kad. Beici. Matematuku. - HoBocubupck: PemakiumonHo-
nznarensekuit nentp HI'Y, 2009. - 117 c. (97 ak3.).

6. B. U. JlotoB. Teopust BeposITHOCTEH W MaTeMaTHdecKas CTAaTHCTHKA: Kypc Jekiui / demep.
are’TCcTBO Mo obpazoBanuto, HoBocuO. roc. yH-T, @ak. uHpopM. Texnonoruii. - HoBocubupcek:
Penaknmonno-uznarensckuii meatp HI'Y, 2006. - 127 c. (60 2k3.).
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7. IlepeyeHb pecypcoB HH()OPMANMOHHO-TEJICKOMMYHUKANMOHHOM ceTH « AHTepHET»,
HEO0OXOAUMBIX /IVIf OCBOCHUS AU CUHUILIMHBI.

7.1 Pecypcnl cetu UHTEpHET
J1J11 OCBOEHUS JUCIUILIMHBI UCIIOJIB3YIOTCS CIEIYIOIINE PECYPCHI:
- anekTpoHHas nHpopMaroHHo-00pazoBatenbHas cpena HI'Y (DUOC);
- 00pazoBaTebHbIe HHTEPHET-TIOPTAIBI;
- ”H(pOPMAIIMOHHO-TEICKOMMYHHUKAIMOHHAS ceTh THTEepHET.

7.2 CoBpeMeHHbIe NIPodecCHOHATbHBIE 0a3bl JAHHBIX
He ucnonb3yrores.

8. Ilepeuenb HH(OPMALIMOHHBIX TEXHOJIOTHI, HCI0JIb3YeMbIX NMPHU OCYLIECTBIECHUHN
00pa30BaTeJILHOIO NMpoIecca Mo JUCIUIIHHE.

8.1 [lepeuenb mporpaMMHOro odecredeHust
Jis  obecrieueHus: peaiM3aliil  JUCHUTUIMHBI  UCIOJB3YETCSl  CTAaHMAPTHBIA  KOMILJICKT
nporpaMmmHoro obecnedenus (I10), Bkmrouarommii peryiasipHo oOHOBisiemoe muieH3noHnoe I10
Windows u MS Office.
Hcnonb3oBaHue  CHEMUANIU3UPOBAHHOTO  MPOTPAMMHOIO  OOecreyeHus Uisl  U3ydeHus
JTUCIUTITUHBI HE TpeOyeTcs.

8.2 UndopmaniuoHHbIe CTIPABOYHbIE CHCTEMBI
He ucnons3yrorcs.

9. MarepuajibHO-TeXHU4YeCKasi 6a3a, HeoOXoaMMast IJIs1 OCylIeCTBJIeHHsI 00Pa30BaATEJIHLHOT0
npoirecca no JMCUUIIHHE.

JUia peanuzannuy JUCUMILIMHBI UCIIOIB3YOTCS CIIELMAIIBHBIE TOMEILEHUS:

1. YueOHbIe ayAuTOpUH ISl IPOBECHUS 3aHATHH JICKIIMOHHOTO THIA, MPAKTHYECKUX 3aHATHH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBIMOJIHEHUS KyPCOBBIX pabOT), TPYNIOBBIX U MHIMBHUYaIbHbBIX
KOHCYJIbTAIIUH, TEKYIETO KOHTPOJIS, IPOMEXYTOYHOM U UTONOBOM aTTECTALIAH.

2. [TomerieHus 1715t caMOCTOSITEIbHON pabOThl 00YyJaOLIHXCS.

VY4eOHble ayAUTOPUM YKOMIUIEKTOBAaHbI CIEHHUAIN3UPOBAHHON MeOeIbl0 M TEXHUYECKUMU
CpeAcTBaMU O00Y4EHUs, CIYXKAIUMHU JUI IpeCcTaBIeHUs yueOHOM nHpopManuy 60Ib1IION ayAUTOPUH.

[TomenieHus 115 caMOCTOATEIbLHONW pabOThI 00YUarOIIUXCSl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKON
C BO3MOXHOCTBbIO TOJKTIOUeHUs K cetu "VHTepHer" M olecrnedeHHeM J0CTyna B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTebHYO cpeny HI'Y.

MarepuanbHO-TEXHHUECKOE obOecreueHre o0pa3zoBaTeIbHOro mpolecca MO TUCHUIUIMHE IS
00yyaroluXCsl U3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37J0POBbSI OCYILLIECTBIISIETCS COTTIACHO
«[Topsiaky opraHuzalM M OCYLIECTBIEHHsS 0O0pa30BaTEeNbHON JEATENBHOCTH MO 00pa3oBaTeIbHBIM
IporpaMMam JUIsl MHBAJIUAOB U JIMIl C OTPaHMYEHHBIMUA BO3MOXKHOCTSMHU 3710poBbsi B HoBOCHOMpCcKOM
roCyZapCTBEHHOM YHUBEPCHUTETE.

10. OuenouHsble cpeCcTBA /Jsl MPOBeIeHHS TEKYIIEero KOHTPOJISl yCIeBAeMOCTH U
NMPOMeKYTOYHOM aTTeCTAIMH M0 AUCHUIIIHHE.
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10.1 ITopsinox npoBegeHNs TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTAllMH N0 JUCHHILIHHE

Texkyuiuit KOHmMpPOIb ycnesaemocmu
Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIyTEM IPOBEPKH TOMALIHUX 3aJaHUM, KOTOPBIE
IIPUHUMAIOTCS YCTHO. JIJ1s MOJTy4YeHMsI TOJIOKUTEIBHOM OLICHKU BCE 3aa4d U3 JOMAIIHUX 3alaHuI
JOJDKHBI OBITH CJAaHBI (TEPMUH «C/IaTh 33/1a4y» 03HA4aeT OOBSCHEHHE X0/1a e€ PELICHHS U TIPU
HE0O0XOAMMOCTHU OTBETHI Ha JONOJHUTEIbHBIE BOIPOCHI IPETIOAABATEIS).

Ilpomesrcymounas ammecmavusn
1. Ouenka Ha n1udpepeHIupPOBaHHOM 3a4€TE CTABUTCS C YUETOM PE3YJIbTaTOB TEKYIEro KOHTPOJIS
YCIIEBAEMOCTHU M OLIEHKH 33 OTBETHI IIPU IIPOXOKACHUN TPOMEKYTOUHOM arrecTanuu. OLeHKa 3a 3a4éT
BBIUUCIISIETCS KaK cpeHee (C OKPYIJIEHUEM JI0 1eJIbIX) U3 TPeX OLEHOK: 3a clady JOMAalIHUX 3aJaHuil,
3a KOHTPOJIBHYIO paboTy MO TeOpUU BEPOSATHOCTEH U 3a TeopeTHIecKuii 3au€T. [IpumMepsl 3ananuii u
KOHTPOJIbHOW paboThI mpuBeneHsl B 1. 10.3.
2. ns cnaun auddepeHunpoBaHHOTO 3a4eTa CTYICHT JOJDKEH IMOIYYUTh OLICHKY He MEHee, YeM
«yZOBJIETBOPUTEIBHO», 3a IOMAIIHUE 3aJJaHUS U OLICHKY HE MEHEE, UEM «YyIOBIECTBOPUTEIBHOY, 32
KOHTPOJIbHYIO paboTy.
3. JomaiHue 3aaHusi IPUHUMAKOTCS] YCTHO €KEHENENIbHO. J{J1s moIy4eHus OJI0KUTEIbHON OLIEHKU
BCE JIOMAITHHE 33JJaHUs JOJDKHBI OBITh canbl. OIeHKa «OTIIMYHO» BBICTABIISETCS, €CIIH HE OoJiee IByX
JOMaITHUX 33JJaHUH cllaHbl He B CPOK. OIEHKa «XOPOILI0Y» BBICTABISAETCS, €ClIi 00JIee MOJIOBUHBI
JIOMAaIIHUX 33JJaHUI CIIaHbl B CPOK.
4.01eHKa 32 KOHTPOJBHYIO paboTy paBHSETCS YUCTy peueHHbIX 3a1a4 (ot 0 1o 6 ¢ marom B 1/3
6ama). B cirydae moydeHus OLEHKH HUXKE «yIO0BJIETBOPUTEIILHOY» KOHTPOJIbHAS paboTa MPOBOAUTCS
MIOBTOPHO.
5.Ha Teopernueckom 3auere CTYJEHTY MpEUIaraloTcsi OJUH TEOPETUUYECKUI BOIPOC U JIBE 33J1a4M I10
MaTeMaTHYeCKON cTaTucTuke. TeopeTnyeckue BOIMPOCH COBMANAIOT ¢ mMaparpadamu JEKIHOHHOTO
Kypca. 3ajada CYMTAETCs] HEPEIICHHOH, €CM CTYACHT He MOXXET CPOPMYIHUPOBATH OIpPEIeNICHUs
TEPMHUHOB U (OPMYITUPOBKH TEOPEM, HCIIOIH30BAHHBIX MU €€ peleHuu. TeopeTuueckuii 3aueT JOKeH
OBITh CllaH Ha IMOJIOKUTEIbHYIO OIEHKY. JJI mOMyYeHus! OLEHKU «yAOBIETBOPUTEIBHO» JOCTATOYHO
OTBETUTH Ha OJIUH BOIIPOC, JIJIS TOTYUYEHUS OLIEHKH «XOPOLIOY - Ha IBa BOIIPOCA, JIJIs TOIYUYEHUS OLIEHKH
«OTJINYHO» HEOoOXOJUMO OTBETUTh Ha BCE TpU Bompoca Owmiera. Bompockl moaduparTcs TakuM
00pa3oM, YTOOBI MPOBEPUTH YPOBEHB ChopMHUpoBaHHOCTH KomreTeHuun OITK-1.

BoiBon 00 ypoBHE CGHOPMUPOBAHHOCTH KOMIIETEHIMH TNPUHUMAETCS IPENOJaBaTEIIEM.
[TonoxuTenpHas OLIEHKA CTABUTCS, KOT/1a KOMIIETEHIIMS OCBOCHA HE HUYKE MMOPOTOBOT0 YPOBHs. OLIEHKH
«OTJINYHO» (TMPOJBUHYTHIH YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIMH), «XOpoio» (0a30BbIi
YPOBEHB), «yJOBJIETBOPUTEIHHO» (IIOPOTOBBIM YPOBEHb) O3HAYAIOT YCIEIIHOE IPOXOXKAECHUE
MpOMeXyTouHOM arTectauuu. OIllEHKa «HEYAOBJIETBOPUTENBHO» O3HA4YaeT, YTO 3asBJIEHHAs
KOMITETEHIIHs He c(hOpMHUPOBaHA.

12



CooTBeTCTBHE NHAUKATOPOB U PE€3YJbTATOB OCBOCHHUSA TUCHUIIJIUHDBI

Tabmuua 10.1

Pe3yabTaTt o0yueHust no
HNuaukarop OueHo4yHbIE CpeCcTBA
AUCHUILINHE
OIIK-1.1. IIpumensier
TEOPETUYECKHE u
METOA0JIOTUUECKUE 3HaTh OCHOBBI Teopuu ciaydaiHbix | [IpoBepka 3a/1a4 JUTSt
OCHOBBI ¢bu3uKo- | COOBITHII W CIy4yallHBIX BEJIWYHMH, | CAMOCTOSATEIBHOIO PELICHMUS,
MaTeMaTUYeCKUX npeesibHble  TEOPEMBbI  TEOPUM | IPOBEIECHUE  KOHTPOJIBHBIX
JTUCIUILINH, BEPOATHOCTEH, OCHOBBHI  TEOpHH | pabor,
MaTeMaTHYECKUN anmnapar | OLeHUBaHUs [1apaMeTpOB u | nuddepeHunpoBaHHbIHN 3a4ET
TUISE pelleHus | MPOBEPKU THITOTES. B YCTHOI (opme.
npodeccCHoHaATBEHBIX
3ajad.
OIIK-1.2. Ucnonb3yer
VYMeTh perath KOHKPETHBIE 3a7a4M
TEPMHUHOJIOTHIO u N
N no Teopun  BepostHocted  u | [IpoBepka 3a1au TUIS
TTOHSATHIHBIN amnmapar .
MaTEeMaTUYeCKOU CTAaTHCTHKE, TAKHE | CAMOCTOATEILHOIO PEIICHMUS,
0a30BbIX busuko-
KaK: HaXO0XJICHHE MAaTeMaTH4YeCKOro | MIPOBEIEHUE  KOHTPOJBbHBIX
MaTeMaTUYeCKUX o
. | OXugaHUS U AUCIEPCUH CIIydailHOU | paboT,
TUCHUIUIMH B CBOEH o
. BEJIMYMHBI, a TaKxke HaxoxaeHue | nuddepeHIpoBaHHbINA 3a4ET
npoeccuOHaTBLHON N
JIOBEPUTEJIILHOTO HMHTEpBaJia TPH | B YCTHOU popme.
JeSITEIbHOCTH.
MIPOBEPKE CTATUCTUYECKUX TUIIOTE3.
OIIK -1.3. 3HaTh 0a3oBbIe TIOHSATHUS
Obnanaer 3HAHUSIMH, | BEPOSITHOCTHOrO mpoctpaHcTBa H | [IpoBepka 3a1au TUIS
HEOOXOAMMBIMU JUTS | CIIy4alHOTO  COOBITHSA, HauOoJIee | CAMOCTOSTEILHOTO PELICHUS,
npenofaBaHus  (U3HKO- | yIOTPeOUTENbHBIE BEPOSTHOCTHBHIE | MPOBEACHUE  KOHTPOJIBHBIX
MaTeMaTUYeCKUX MOJIeNIU ISl TIpenoaaBaHust GU3NKo- | padoT,
TUCIHUIUIMH B CPEJHHMX | MaTEeMaTHUYECKUX  JUCHUIUIMH B | nuddepeHupoBaHHbIN 3a4ET
CHEeIUaJbHBIX  y4YEOHBIX | CPEHUX CHEIHUAIbHBIX YYEOHBIX | B YCTHOU popme.
3aBECHUSX. 3aBEACHUSX.
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10.2. Onucanne KpuTepHeB W IIKAJT OLEHMBAHMSA HMHIMKATOPOB JAOCTH:KEHHMS Pe3yJbTAaTOB

06yt1em/m mo JUCHUIIJINHE ((TCOpI/Iﬂ BePOHTHOCTeﬁ H MaTeMaTHYeCKafA CTATUCTHKA».

Tabmuua 10.2

Kpurepu YpoBeHb 0CBOCHHS KOMIIETCHIIUU
. IInanupyemslie
pe3ynabpTaThl 00yUeHHS
OLICHMBA
(mokazarenu N . .

HUA OCTIKCHIS He [Toporossrit BbazoBniit ITponBHUHYTHIN
pe3ynbTa A — chopMHUpOBaH YpOBEHb YpOBEHb YpOBEHb

TOB (0 6ay0B) (3 6amna) (4 6amna) (5 6anmoB)
oGyucHH OCBOCHHA

a KOMITETEHITH)

1 2 3 4 5 6
YpoBeHb JemoHcTpupy | YpoBeHb 3HaHMI YpoBeHb 3HaHUHI
3HaHUM HUXKE eT ob1rue COOTBETCTBYET COOTBETCTBYET
MUHUMAaJbHBIX 3HAHUA MporpaMme nporpaMme
TpeboBaHuii. 6a30BbIX MOJITOTOBKH IO HNOJTOTOBKU 110
HmeroT mecTo MOHATHH MO TeMam/paszaernam TeMam/paszaenam
rpyoObie TeMam/paszien | JAUCHUILTHHBL JUCHUIUINHBL.

ITonnoTa OIK 1.1 OIINOKH. aMm Homyckaetcs CB0o0OOIHO U
3HAHUM JUCUUIUIAHBL. | HECKOJIBKO apryMEHTHPOBAaHH
JHomyckaercs | HerpyOBIx/ 0 OTBEYaeT Ha
3HAYUTENIBHOE | HECYLIECTBEHHBIX JIOTIOJTHUTEIIbHBIE
KOJMYECTBO ommbok. He BOIIPOCHI.
HETpyObIX OTBeuaeT Ha
OIIHNOOK. JIOTIOTHUTEJILHBIE
BOIIPOCHI.
OrtcyTcTBUE [Ipopemonctp | IlponemonctpupoB | IIpogemoHcTpupo
MUHUMAaJIbHBIX HMPOBaHbI aHBI BCE OCHOBHBIE | BaHBI BCE
YMEHUM. YaCTUYHO ymeHus. Pemenst OCHOBHBIE
He ymeer OCHOBHEBIE BCE OCHOBHBIE yMmeHus. PenieHsl
Hatnuse pemathb YMEHHUSL. 3a/1aHus C BCE OCHOBHBIE
- OIIK 1.2 CTaH/JapTHbIE Pewensr HETpyOBIMU 3a/1aHus B
3amaun. UMeroT | THUIOBbIE OImMOKaMH HITH C TTOJTHOM 00BbeMe
MECTO TrpyObIe 3a/1a4u. HEJJ0YeTaMH. 0e3 HeZI04eTOB U
OIINOKH. JorryteHst OIIAOOK.
HEerpyOBIe
OIMOKH.
YpoBeHb JemoHcTpupy | YpoBeHb 3HaHMI YpoBeHb 3HaHUH
3HAHUH HUXKE eT oburue COOTBETCTBYET COOTBETCTBYET
MUHUMAaJbHBIX 3HAHUSA nporpaMme mporpaMme
TpeOOBaHUIA. 6a30BBIX MOATOTOBKH T10 MOATOTOBKH T10
He ymeer MOHSITHH 1O TeMam/paszzienam TeMaM/paszjiesiaMm
pematb TeMam/pa3fienl | TUCIHIUIAHBL JUCUUIUINHBI.
CTaH/JapTHbIE aMm Pewens Bce Pewensl Bce
Hanmnuue 3a/1a4uu X JUCUUIUIMHBI. | OCHOBHBIE 33IaHUSI | OCHOBHbBIE
3Hanuii u | OIIK 1.3 TpeOOBaHUIA. Pemensr C HerpyOBIMU 3a/1aHus B
YMEHUI Nmerot mecTo TUIIOBBIE OIMOKaMH HITH C ITOJTHOM 00beMe
rpyObIe 3a/1a4u. HEJJ0YeTaMH. 0e3 HeZI04eTOB U
OIIMOKH. Jlomyckaercst OIINOOK.
3HAYUTEIbHOE CgobonHO 1
KOJIMYECTBO apryMEHTHPOBaHH
HEeTPYOBIX 0 OTBEYaeT Ha
OIIINOOK. JIOTOJIHUTEIIbHEIE
BOIIPOCHL.
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10.3. TunoBbie KOHTPOJILHBIE 321aHUSI U MAaTePUATbI, HEOOXOIUMBbIE IJI5l OLEHKHU
pe3yJbTAaTOB 00yUYeHUs

IIpumepsl JOMAIIHUX 3aJAHUI

(uepe3 Ne 0003HaUeH HOMEP CTY/AEHTA MO CHUCKY IPYIIbI)

1.1. Bykssl, coctapmstonue Bamry dhamunmio, Hanmucaan Ha KapTOYKax, 3aTeM KapTOUKH MepeTacoBaliu
U CTaly BBIKJIAJBIBATh B PsJl B CllydallHOM mopsjke. KakoBa BEpOATHOCTb TOTO, YTO B PE3y/IbTaTe
noyuutcst Bama dhamunus?

1.2. n KHUT TPOU3BOJIBHBIM 00pPA30M PACcCTaBISAIOTCA Ha KHUKHOMU moske. KakoBa BEposSTHOCTh TOTO,
YTO JBE (PUKCUPOBAHHBIE KHUTU OKAXKYTCS CTOSIIMMHU PSAOM?

1.3. V denoBeka B KapMaHe N KIIOYEH, U3 KOTOPBIX TOJIBKO OJIMH MOJIXOAMUT K €ro asepu. Kirouu
MOCJIeIOBATEIbHO M3BIEKAOTCs (0€3 BO3BpaIleHHs) 10 T€X IOp, MOKa HE MOSBUTCS HY)KHBIM KITIOU.
HaiiTu BEposSTHOCTH TOTO, YTO HYXKHBIN KIIFOU MOSBUTCA IIPU K -M U3BICUYEHUU.

1.4. U3 kosoapl, HacuuThIBarOIIe 36 kapT, Hayraja u3BiekarTcs 6 kapt. KakoBa BeposSTHOCTH TOTO,
4TO:!

a) cpelld HUX OKaXKeTCs TYy3 IHK;

0) cpear HUX OKaKETCS POBHO OJIMH TY3;

B) CpeIIl HUX OKaXXyTCsl POBHO J1B€ OYOHOBBIE KapThl;

I') Cpelld HUX OKa)KeTcs XoTs Obl 0j1Ha OyOHOBas KapTa?

1.5. B norepee n OwmieroB, U3 KOTOPHIX M BHIMTPHIIHBIX. HekTo mpuobperaer k Owmmeros. Haiitu
BEPOATHOCTb TOT'O, UTO XOTs Obl OJIMH OMJIET OKa)KETCSI BBIUTPBIIIHBIM.

1.6. B nudT BOCbMHMATa)XHOTO JOMa Ha MEPBOM 3TaKe BXOIAT S5 yenoBek. HezaBucHMO OT Jpyrux
KKl MOKET BBIUTH C paBHbIMHM IIAaHCAaMM Ha JItoOOM 3Taxke, HauumHas co BToporo. Kakosa
BEpPOSITHOCTh TOTO, YTO:

a) BCE BBIIIYT Ha YETBEPTOM 3TAXKE;

0) Bce IATEPO BBIMIYT HA OJTHOM U TOM K€ ITaXKE;

B) BCE MATEPO BBIMIYT HA pPa3HbIX dTaxax?

1.7. Yucna 1, 2;...;n paccraBieHbl cirydaiiHbiM 00pa3zom. [Ipearmosnaras, 4To pa3IudHbie PACIOI0KCHUS

YUCCJII PAaBHOBCPOSATHEI, HanTH BCPOATHOCTL TOIo, 4TO 4YHCIIA :L2,3 PacCIoJIOKECHbBI B ITOPAIKE

BO3pACTaHMs, HO HE 00S3aTEIBHO PSAIOM.

1.8. HaiiTu BeposITHOCTB TOTO, UTO B Hayra/ BEIOpAaHHOM TPEX3HAYHOM aBTOMOOHMIILHOM HOMEpE: a) BCe
UQpbI OJTMHAKOBBI

0) Bce LU pbI pa3IHyuHbL;

B) TOJIBKO JIB€ OJTMHAKOBBIE ITU(DPHI.

1.9. OnHokpaTtHO OpocaeTcst UTpanbHas KOCcTh. HaiiTu BEpOSATHOCTH TOTO, UTO:

a) BBINIA/IET YHCIIO 3;

0) BBIMA/IET YUCIIO0, OTITUYHOE OT TPEX;

B) BBINAJIET YUCJIO, HEC MEHBIIIEE TPEX.

1.10. OgHOKpaTHO OpocaeTcs mapa UrpalbHbIX KocTei. HaliTi BeposiTHOCTH TOTO, YTO:

a) CyMMa BBITIABITUX OYKOB OKAXETCS paBHA TPEM;

0) BBIMAyT OJIMHAKOBBIE TPaHHU;

B) CyMMa BBITIABIINX OYKOB OKQXKETCS HE MCHBIIIE IIIECTH.

1.11. PebeHok urpaer c gecsaTbio OykBaMu paspesnoit azoyku: A, A, A, E, U, K, M, M, T, T. KakoBa
BEPOSITHOCTh TOTO, YTO TIPH CIy4aifHOM pAacIOIO)KEHHH OYKB B pSI OH TOJYYHT CIOBO
"MATEMATUKA"?

1.12. HaliTi BEepOsITHOCTB TOTO, YTO B HayraJl BBIOpaHHOM YEThIPEX3HAYHOM aBTOMOOMILHOM HOMEpE:
a) Bce U(PBI OTMHAKOBHI;

0) Bce U(PHI Pa3TUIHBL;

B) POBHO TP OJJUHAKOBBIC ITUDPHL;

T') TOJIEKO JIBE OJMHAKOBBIC ITU(PHI;

1) IBE Tapbl OAMHAKOBBIX IU)P.
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1.13. Ha maxmaTHy!0 AOCKYy M3 64 KIETOK CTaBsiTCA Haynady ABE Jiapu pa3Horo nsera. C kakoi
BEpPOSITHOCTBIO OHU HE OYyAyT «OUTH» ApyT Apyra?

2.1. U3 uucen 1, 2, ..., 49 nayran BeIOuparoTcs u GUKCUPYIOTCS 6 YUCEIl, CYMTAIOLINECS BHIMTPHIIIHBIMU.
Hekro, )xenaromuii BBIMTpaTh, HAyraj Ha3bIBaeT cBOM 6 uncen u3 49. KakoBa BeposTHOCTb, UTO Cpeau
Ha3BaHHBIX UM YHCEJ OKAKETCS HE MEHEE TPEX BBIMTPBIIIHBIX?

2.2. I'pynna, coctosiuias u3 3n IOHOILIEH U 3 IEBYILEK, IETUTCS IPOU3BOIBHBIM 00pa30M Ha TP PABHbIE
10 KOJIMYECTBY NoArpyIibl. KakoBa BEpOATHOCTh, UTO BCE ACBYIIKU OKAXYTCS B Pa3HBIX MOATPYIIax?
2.3. N CTYACHTOB MPOM3BOJILHEIM 00pa3oM pacxojsarcs mo K aymutopusm. KakoBa BEpOsSTHOCTB, YTO
B [1IEPBOM ayAUTOPUH OKaKeTCs N, CTYJEHTOB, BO BTOPO — N, CTYAEHTOB, ..., B K -if aynquropun — N,
CTYEHTOB, 1, +...+n, =n?

2.4. B kyneiinbiii Barod (9 xymne mo 4 mecta) npojaano +4 OwieroB. HailTu BEpOSTHOCTH TOTO, YTO
3aHATHIMHU OKAa3aJUCh POBHO IATH KYTIE.

2.5. U3 orpeska [0,1] Hayran BeiOupaeTcs uncio. KakoBa BEpOsSTHOCTh, YTO B IECATUYHOM 3aIIUCH STOTO
qrcia Bropas nudpa mocne 3anstoil Oyaer JBoUKoi?

2.6. B kBagpat ¢ Bepmunamu (0,0), (0,1), (1,0), (1,1) Haygaay Opornena Touka. O6o3naunm X;Y ee
koopauHathl. [Ipenmnonaraercs, 4To BEpOATHOCTh MOMAAaHUs B 00JIACTh, JIKAIIYIO LIETUKOM BHYTPH
KBaJipaTa, 3aBUCHT JIMILb OT IJIOLIAJAHU 3TOW 00JaCTH U MPOMOPIIMOHATIbHA €.

a) Jlokazatsp, uro ;g 0<u <1, O<V <1 BBEIIOJHEHO

P{X <u,Y <v}=P{X <u}P{Y <v}=uv;

0) naiiti 1151 0 <t <1 BepoATHOCTH

DP{|X-Y <t} 2)P{XY <t
3) P{max(X,Y) <t}; 4) P{min(X,Y) <t

B) Haiitn P{X +Y <t} mst O0<t<2.
2.7. Ha otpe3ok quymHsI | mpon3BoibHBIM 00pa3om Opomens! Tpu Touku. [Tycts X,Y,Z — paccrosiHus
710 3TUX TOYEK OT JIEBOI'0 KOHIIa OTpe3ka. KakoBa BepOsATHOCTB, YTO U3 OTPE3KOB ¢ AnuHaMu X,Y u Z

MOKHO COCTaBUTb TPEYTOJIbHUK?

2.8. Ha oTpe3ok equHUYHOM JUIMHBI MPOU3BOJIBHBIM 00pa3oM OpOILIEHBI JBE TOYKH, KOTOPBIE JEISAT
OTpE30K Ha Tpu yacTu. KakoBa BEpOSATHOCTB, YTO U3 ITUX YaCTEH MOXKHO COCTaBUTh TPEYTOJIbHUK?

2.9. HenobpocoBecTHblil kazHauel 3ameHmIT 3 u3 50 30J10ThIX MOHET B Ka3He Ha (anbiuBble. Cynran
B3BEIIMBAeT 3 HayraJ BEIOpaHHBIX MOHEThI. KakoBa BEpOATHOCTb TOTO, UTO Ka3Hauel OyaeT yiauueH?
2.10. I'pynmna, cocTosmas u3 2N AEBYIIEK U 2N FOHOUIEH, IEIUTCS MPOU3BOJIBHBIM 00pa3oM Ha JBe
paBHBIE 110 KOJIMYECTBY MOArpymmbl. HailTu BEposSTHOCTH TOTO, UTO B KAXKIOW MOATPYIIE OKaXeTcs
IIOPOBHY IOHOIIEH U JAEBYIIEK.

2.11 B simuke numeetcst 4 3e€HBIX, 5 CHHUX U 6 KpacHBIX mapoB. Hayraa Beioupaercs asa mapa. Kakosa
BEPOATHOCTH TOTO, UTO

a) 9T0 OYZyT CUHHI U 3€JICHBIN Iaphl;

0) 1apbl OKaXyTCsl OHOTO 1IBETA;

B) IIapbl OKAXYTCS PA3JIMYHBIX IIBETOB.

2.12. n pa3nUyHBIX MIAPOB TPOM3BOJBHBIM 00pa30M pacKIagbIBAlOTCS MO N smukaM. Kakoa
BEPOATHOCTb, YTO ITPU 3TOM POBHO OJIMH SIIIMK OKAXKETCS IMYCThIM?

2.13. I3 x010/1b1, HACYUTHIBAIOLIEN 52 KapThl, HAyraJ U3BIEKArOT 6 kapT. KakoBa BEpOATHOCTB, UTO ITPU
9TOM POBHO OJUH SIIUK OKaXETCSI ITyCThIM?

2.14. Otpe3ok mmmHBl | 5MOMaercs B Mpou3BOJBbHOM TOuke. KakoBa BEpOSATHOCTh, YTO JJIMHA
HanOOoIbIIer0 00JI0MKa peBocxouT 21/3?

2.15. Touka OpocaeTcsi Haymauy B KBaapaT. HailTm BepOsSTHOCTH TOTO, YTO TOYKA IMOMAJET B KPYT,
BIIMCAHHBIN B 3TOT KBajpar.
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2.16. Touka Opocaercsi Hayaadyy B TpeyroysibHHK ¢ BepmuHamu B Toukax (0,0),(2,0) u (0,1). Haiitu
BEPOATHOCTH TOTO, UTO

a) abcrucca TOYKH OKaxkeTcst oompiie 1/ 2 ;

0) opauHATa TOYKH OKakeTcst Ooubiie 1/ 2.

3.1. TlpousBomar 3 HE3aBUCHUMBIX CIIYYalHBIX TIepecTaHOBKM OykB Bamelt damunuu. Haiitn
BEPOSITHOCTH TOTO, YTO:

a) XOTs ObI pa3 nmosy4riiack Bamma gpamumnms;

0) KaxabIi pa3 monyvanack Bamra pammmus;

B) B IOCJIeIHUI pa3 noiy4miack Bamma gpamunus.

CpaBHUTH BEpOSATHOCTH, HAlJIEHHBIE B ITyHKTaX (a), (0), (B).

3.2. Tlycth cobbiTie A He 3aBHCHUT OT camoro ceds. Jlokasars, uto Torna P(A) pasna 0 wmu 1.

3.3. Ctpenok A mopaxaeT MUILIEHb ¢ BeposiTHOCTHIO 0,6, cTpenok B — ¢ BepositHOCThIO 0,5, cTpenok
C — c BepostHocThIO 0,4. CTpenku gany 3aim 1o mumieHu. KakoBa BeposSTHOCTb, YTO POBHO JBE ITYJIH
1onajay B 1enb?

3.4. JIBoe urpart B Urpy, rnoodyeperHo Opocas MOHETy. BrlMrpaBIIMM CUMTAETCsl TOT, KTO HEPBHIM
noiyyut rep6. HaiiTu BeposTHOCTB TOTO, YTO UTpa 3aKOHUUTCS Ha K -M Opocanuu. KakoBa BeposITHOCTb
BBIMTPBIILIA JUISI UTPOKA, HAYWHAIOIIET0 Urpy?

3.5. 10 nrobureneit MOUIEHOTO JIOBA PHIOBI HE3aBHCHMO JIPYT OT JApyra MPOU3BOJIBHBIM 00pazoMm
pasMelarTcs Ha JbJly 03epa, uMeroiero popMy kpyra paguyca 1 km. KakoBa BeposTHOCTb TOr0, YTO
HE MeHee 5 ppI0aKoB pacmosoxarcs Ha paccTossHuu 6onee 200 M ot 6epera?

3.6. B map panguyca R maynmauy Opocarorcsi N Touek. HaiiTu BEpOsSTHOCTH TOTO, YTO PACCTOSHHE OT
[IEHTpa apa Jo Onvxkaiiiei Touku Oyaer He MeHbIe a, 0<a<R.

3.7. Hailtu BepoOsTHOCTb TOTO, YTO B N HCHBITAHUSAX CXEMbl bepHYsIM ¢ BEpOSATHOCTHIO ycriexa [

nosBATCSE M+ | ycrexos, npudeM | ycrnexoB MOSBATCS B HOCJIEAHUX | MCHBITAHUSAX.

3.8. B xpyr Bnucan kBagpar. HaiiTi BeposaTHOCTB TOTO, 4To U3 10 Touek, OpOIICHHBIX Hayqady B KPYT,
4eThIpe MONaayT B KBaJpaT, TPH — B HUXKHUI CETMEHT, U 110 OJJHOM — B OCTaBILIHECS TPH CETMEHTA.
3.9. CoObitust A,;...; A, HezaBucumbl, usBectHbl BepositHoct P, =P(A); i=L..;n. Haiitu

BEPOSITHOCTH TOTO, UTO:
a) IPOM30UJIET POBHO OHO U3 A ;

0) He POU30UJET HU OOHO U3 A ;
B) IPOU30MET XOTA ObI OAHO U3 A, .

3.10. Yto BeposiTHEE, BHIMTPaTh Y PABHOCHJIBHOTO MPOTUBHUKA 3 apTuu u3 4 uinu 5 naptuit u3 87
3.11. Ilaxmatuctel A 1 B pemmau ceirpath Mexay coboii MaTd. M3BecTHO, uTOo A BBIUTPHIBACT
KaXJIyI0 MapTuio y B ¢ BeposTHOCTHIO 2/3, U ¢ BeposSTHOCTHIO 1/3 mpourpsiBaet. B cBsizu ¢ 3TUM 11
nobeibl B MaT4e UrpoKy A HyKHO HaOpath 4 ouka, a UTpOKy B s mobessl qoctatouno HaOpath 2
OYKa (3a BBIMIPHINI B MAPTUU JAETCS OYKO, 33 MPOUTPHII — 0 OYKOB, HUYbUX HET). PaBHBI 1M IIAHCHI
Ha ycrnex?

3.12. Haiftu BepOSITHOCTB TOTO, 4TO K -ii 10 MOPSAAKY yCIeX B CEpUU MOCIENOBATEIbHBIX UCTIHITAHUI
Beprymm npou3soiineT Ha | -M UCTIBITAHUH.

3.13. Ha orpe3ok [0,10] Haynauy OpomieHo 5 Touek. HaliTi BeposSTHOCTB TOTO, UTO IBE TOUKH MOMATYT
B [0,2], omna — B [2,3] u 1Be — B [3,10].

4.1. Haynauy BbIOMpArOT 4MCIIO MEPBLIX OYKB OoT 2 10 M u3 Bamel damunuu (3mece m — oOuiee
qKciIo OYKB B (paMHIIMN) U OCYIIECTBIISIOT UX CIy4allHYIO IlepecTaHoBKY. HaliTi BepoSTHOCTH TOTO, YTO
B pe3ynbTate nonyuutcs Bama gpamunus. Haiitu BeposSTHOCTB TOT0, YTO BHIOpANIU JBE MEPBBIX OYKBBHI,
€CJIM U3BECTHO, yTo Baia gamuius nonydnsiace.

4.2. Ctpenok A mopaxaeT MHUIIIEHb ¢ BeposTHOCTHIO 0,6, cTpesiok B — ¢ BepositHOCTRIO 0,5, cTpenok
C — c BeposaTHOcThIO 0,4. CTpenku aany 3aim no MulieHu. VI3BECTHO, 4TO ABE IyJIH U3 TPEX IONaIH
B 11e71b. KakoBa BEpOSTHOCTH TOTO, 4TO poMaxnyJcs C ?

4.3. YToOBl HalTH HYXHYIO KHHUTY, CTYJIEHT petui oboiitu 3 Oubmuorexu. s kaxxaoi 6MOanoTeKH
OJIMHAKOBO BEPOSITHO, €CTh B (OHJAX 3Ta KHWra WJIM HET, U €CIM KHHUra ecTb B (OHIaX, TO C
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BepoATHOCTHIO 0,5 OHa He 3aHATa ApyruM uyuTareiaeM. KakoBa BEpOATHOCTb TOrO, YTO CTYJEHT HaWJET
KHUTY, €CJIM U3BECTHO, YTO OMOIMOTEKH KOMIUIEKTYIOTCSI HE3aBUCUMO OJIHA OT APYroi?

4.4. I3 n 5K3aMEHALMOHHBIX OWJIETOB CTYIEHT 3HAaeT M, MO3TOMY, €CIU OH 3aiJleT MepBbIM Ha
9K3aMeH, TO ¢ BEPOSATHOCTHIO M /N OH BBHITAIIUT «XOpOIIHil» OmieT. KakoBa BEpOSTHOCTH BBITAIIUTH
«XOPOLIMK» OMIIET, €CJIN CTYAEHT 3ailieT Ha SK3aMeH BTOPbIM?

4.5. JlomycTuM, 4TO BEPOATHOCTH IONAAAHUS B L€NIb IIPH OZHOM BBICTpENIEC paBHa P, a BEPOATHOCTD

k
MOpaXXCHU LCIU IIPU k I[IormalaHusAX paBHA 1—q . KakoBa BEPOATHOCTH TOI'O, YTO LECJIb ITOpa>XCHa,

ecni ObLJIO TPOM3BEACHO N BBICTPEIOB?
4.6. B npopaxxy mocTynarT TEJIEBU30PbI Tpex 3aBoA0B. [Iponykuus mnepBoro 3aBoja coiepkut 5%
TEJIEBU30POB CO CKPBITBIM JedekToMm, BToporo — 3%, u Tperbero — 1%. KakoBa BepoATHOCTH
npuoOpecTH UCTIPABHBIN TENEBU30p, €CIIU B Mara3uH noctynuio 20% TeneBH30pOB ¢ MEPBOTO 3aBOJA,
30% — co Broporo u 50% — ¢ TpeTbero?
4.7. N3BecTHO, uTO 34% Ntofeil UMEIOT NEPBYIO Tpynny KpoBu, 37% — BTOpyto, 21% — TpeThio u 8%
— 4eTBepTyIo. bonbHOMY ¢ MepBoii rpynmnoil MOXKHO HepeanBaTh TOJIBKO KPOBb MEPBOM IPYMIbI, CO
BTOPOM — KPOBB IIEPBOM M BTOPOM I'PYIIIL, C TPETHEH — KPOBb IIEPBOU U TPETHEH I'PYIIIL, U YETIOBEKY C
YEeTBEPTOM TPYIION MOXXKHO NEpenuBaTh KpPOBb 000N rpynmnbl. KakoBa BepoSTHOCTH TOTrO, YTO
MIPOU3BOJILHO B3STOMY OOJIBHOMY MOKHO HEPEIUTh KPOBb TPOM3BOJIBHO BEIOpAaHHOTO JOHOpaA?
4.8. Tlo xaHamy CBSI3M MOXET ObITh IepejiaHa OJHa M3 Tpex mocienoBarenbHOcTel OykB: AAAA,
BBBB, CCCC, npuuem nenaetcs 310 ¢ BepostHocTsmu 0,3, 0,4 u 0,3 coorBeTcTBeHHO. MI3BECTHO, UTO
JeiCTBHE NIYMOB Ha IPUEMHOE YCTPONCTBO YMEHbBIIIAET BEPOSTHOCTh IIPABUIILHOTO NPUEMA KayKJI0U U3
nepenaHHbix OykB 10 0,6, a BEpOSITHOCTH pUEMa KaxKI0i NepejaHHo OYKBBI 3a J1Be Apyrue paBubl 0,2
u 0,2. IIpeanonaraercs, 4To OYKBBI HCKa)KAaIOTCSI HE3aBUCUMO JIpYT OT Apyra. Haiitu BeposTHOCTH TOTO,
yto ObLiIa repeaana nocieaoBareabHocTh AAAA, eciti Ha mpreMHOM ycTpoiicTBe moayderno ABCA.
4.9. ITpennonoxum, uto 5% Bcex My>kurH U 0.25% Bcex KeHIMH — JadbTOHUKU. Hayran BeiOpanHOE
JUIIO CTpajaeT JaibToHN3MOM. KakoBa BepOATHOCTh TOTO, YTO 3TO My>kunHa? CUUTATh, UTO MY>KYUH U
KEHILMH OJIMHAKOBOE YHUCIIO.
4.10. U3 ypHBI, coaepxaiieit 3 6enbIX U 2 YepHBIX LIapa, IEePeoKeHbl 2 BHITSHYTHIX HayAauy Hiapa B
ypHY, conmepkamyio 4 Oenblx M 4 YepHBIX IIapa. 3aTeM W3 BTOPOW ypHBI BBIHYT mmap. Haiitm
BEPOATHOCTH TOTO, UTO OH OEJIbIH.

k
4.11. HexoTopoe HaceKoMoe ¢ BEPOSITHOCTHIO %e‘* orknaaeiBaer K smi, roe £ =0,1,2,..., a unucio

A TIOJIOKUTENBHO. BepOHTHOCTL Pa3BUTHA IIOTOMKA U3 sSina paBHa p . KakoBa BEPOATHOCTH TOTO, UTO

y HaceKoMoro OyJeT pOBHO M IOTOMKOB?

4.12. B ycnoBusx npeablAyIien 3ajaund y HaceKoMoro pa3swiioch 10 moromkoB. KakoBa BEposSTHOCTB
TOT0, YTO MPH 3TOM ObLIO 0TJIOKEHO 20 su1r?

5.1. Tloctpouts rpaduk GyHKIMM pacnpeneseHus Yuclia UCHbITaHUNA BepHymiu, mpou3BOJUMBIX 110
MOSIBJIEHUS [IEPBOTO yCIeXa BKIIOUUTENBHO.

5.2. Beipa3uTh uepe3 (QpyHKIMIO pacnpeneseHns CiydyailHON BeMYMHBI X BEPOSITHOCTU CIEAYIOIINX
coonrtuit: Pfa< X <b}, Pla<X <b}, Pla<X <b}, P{a<X <h}.

5.3. MoryT 11 QyHKIHH

@ f(y)=3e", 0 f(y)=e”, (8 f(y)=cosy, (1) f(y)=1

OBITH IJIOTHOCTSIMM pacIpeaesieHus ?

5.4. [InoTHOCTH pacnpeenenus ciydaitHol BeuuuHbl X 3amaercs popmyrnon

Cy*, yel[01],

fy= 0, ye¢[0.1]

Haiitu C u pyHKkIuio pacnpeneneHus caydaiHONW BETUIUHBL X .
5.5. Berancnuts GyHKIuIO ramma-pacnpenenenus [, , B cirydae, korna A =N — HeEN0e 9UCIIO.
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5.6. Ha orpe3ok mmuubl | Tpou3BONIBHBIM 00pa3oM OpocaloT aBe TOYkd. Haiitu ¢GyHKIMIO
pacnpeziesieHus: pacCTOSIHUS MKy HUMHU.
5.7. Touky OpocaloT Hayaady B TPEYTOJbHHMK C BEpIIMHAMH, KOOPAMHATHI KOTOpBIX paBHbl (0; 0),
(2-15; 0), (0; 15—2).3nech — HOMED CTY/JCHTA 10 CIIMCKY IpyIiibl. HaiiTk pyHKIIMU pactpeaencHust
Y TUTOTHOCTH JICKAPTOBBIX KOOPJAMHAT TOYKH.
5.8. B kpyr paguyca R nHayrajg Opocarot Touky. Haiitu:
(a) pyHKIHMIO pacnpeaeneH s U TNIOTHOCTh PACIpeeNICHHs PACCTOSHUS ATOM TOUKH JI0 IICHTpa KPyra;
(6) coBMecTHYIO (DYHKITHIO pacipeiesIeHUs MOJSIPHBIX KOOPAUHAT TOUKH.
5.9. Urpok BBIUTPHIBACT OYKO, €CIIH IPU TTOJOPACBIBAHUHA MOHETHI BHIITAIAET TepO, U MPOUTPHIBAET OUKO
B MIPOTUBHOM cityuae. [loctpouts rpaduk GyHKIUU pacnpeeieHnss CyMMapHOTO BBIUTPHIIIA UTPOKA
MocJie IBYX OpOcaHuii MOHETHI.
5.10. JTuckpeTHOE COBMECTHOE pactpeielienue ciydaiinoro Bekropa (X,Y) 3amaercs tabiumeii:
x\Y -1 0 1
-1 02 01 00
1 04 00 03

Haiitu (a) omHomepsble pacnpeneneHuss X u Y ; (0) 3akoH pacmpeneneHuss X +Y ; (B) 3aKoH
pacripenenenns Z =Y 2,

5.11. KakoBa BEpOSITHOCTb TOT0, YTO 3HAUCHHE CIyYaHOM BEIMYMHBI OKAXKETCS LIEJIBIM, €CITH H3BECTHO,
YTO OHA UMEET HOPMAJIBHOE pacipeaesieHue?

5.12. n Touexk He3aBUCUMO IpPyr OT JApyra OpocaloTcs Ha OTPE30K [O;a]. Haiitn Qynkuun

pacripeie/ieHus U IJI0THOCTH paclpeieseHus ciydalHbIX BeauuuH (a) Y, (KpaiiHss cieBa Touka), (0)
Y, (xpaiiasis cripasa Touka), (B) Y, (K -5 mo cuety cneBa Touka, K=1...,n).
6.1. Ciyvaiinas BemumuubHa X wuMeeT paBHOMepHoe pactpenenenne Ha [0;7]. Haiitu dynxuumro

pacmpe/elieHus U TUIOTHOCTh CIIy9aiiHOHM BemnauHbl Y =Sin X .
6.2. Cnyuaiinas BenmurHa X HMeET paBHOMEpHOE pacnpenenenue Ha [—z/ 2; 7/ 2] . Haiitu dyaxumro

pacnpeieneHus U IOTHOCTD CllydaiHo! BenmuuuHbl Y = X .
6.3. [InoTHOCTH pacnpenenenus ciaydaiiHol BeuunuHbl X 3anaercs popmynon

ot’*, te[0,1
f (t) — 2 E [ b ]7
0, te[0,1]
Haiitu muiotHOCTh pacnpesenenus ciyvaitnoi Benuuuasl Y =—In X .
6.4. Cnyuaituble BenmnuuHbl X M Y HE3aBUCUMBI M paclnpeneneHsl paBHoMmepHo Ha [0,1]. Haiitu

MJIOTHOCTh pachpenesieHus caydyaiHon BenuauHel X —Y .
6.5. CnyuaitHas BenmuunHa X UMeEET CTaHAApTHOE HOpMallbHOE pacmpeaeneHue. Haiitu dyHkimum

o 2 .
pacmpeneneHus ¥ INIOTHOCTH CiTydalHbIX BenwynH (a) Y, = X°, (B) Y, =sin X .

6.6. B ycroBusx mnpenplaynied 3agaud HaWTH (QYHKIUIO paclpeieieHHs CIydyallHOH BEJIMYMHBI
max(0, X). Haiiti IUCKPETHYIO U abCONIOTHO HEMPEPHIBHYIO KOMIIOHEHTHI TMONYYCHHON (YHKIUH

pacnpeneseHusl.
6.7. Cnyyaiiable BenuunHbl X M Y HE3aBHCHMBI U UMEIOT OJHO U TO )K€ IUCKPETHOE paclpeesieHne

PIX=y.}=P{Y =y, }=p,, k=1.Haiitu P{X =Y}.
6.8. X u Y mnesaBucumel, mpuuem P{X =0}=P{X =1}=1/2, a P{Y <t}=t, O<t<1. Haiiru

¢byHkuuu pacnpeaeneHus ciaydaifHsix BeauuuH X +Y u XY .
6.9. CnyuyaitHas BenmunHa X WMeEeT paBHOMepHoe pacmpenenenue Ha [0; 1]. Haittm dynxmmm

pacrpe/eneHust U IUIOTHOCTHU ciydaiHeix BenuunH (a) Y, =2X +1, (6) Y, =X -
6.10. Cnyuaiinas BenuumHa X MMeEeT INOKa3aTelIbHOE paclpelesieHHe ¢ napamerpoM « . Haiitu
pacnipesenesus cyuaiinpx Bemmuns (a) Y, = [X] (uenas acts X ), (6) Y, = X —[X], () Y5 = X?, (1)
Y,=aInX, (m) Y, =X .
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6.11. Cnyuaiinas BenmuumHa X wuMeeT craHfapTHoe pacrpenenenue Komm. Haittn dynkmuio u
IJIOTHOCTh pachpenesieHus CaydaiHoN BeTuduHbl Y = X .

6.12. Ilyctrb X wu Y — He3aBUCUMBIE Ciy4yailHble BEJIUYMHBI, HMEIOIIME I10Ka3aTebHbIE
pacnpenenenus. Haiitu P{X =2Y}.

6.13. Cnyuaiinpie BenmmunHbl X W Y HE3aBUCUMBI M pacrpezesieHsl pasHomepHo Ha [0,1]. Haiitu
IUTOTHOCTH pacrpeeicHus cirydaiitoi Benmnauasl Max(X;2Y).

7.1. HaitfTu maTemMaTuyecKkue OXKHAaHUS U JUCIIEPCUU CITyYalHBIX BEJIMYHMH, BBEACHHBIX B 3a/1a4ax (a)
5.1; (6)5.6; (B) 5.8(a).

7.2. HailTu MareMaTH4YECKUE OKUAAHUS U IUCTIEPCUU JEKAPTOBBIX KOOPAMHAT TOYKH B 3aj1a4ue 5.7.

7.3. HaiiTu maTemMaTH4eCKHME OXMJAHUS U JUCIEPCUU CIYYalHBIX BEIMYMH C IUJIOTHOCTSMHU
pacmpeenenus, onpeaeaeHubMu hopmyrnamu (a) 5.3 (a); (0) 5.4.

7.4. HaliTu MaTeMaTUYECKOE 0XKHMIaHUE U IUCIIEPCUIO ClyyaiiHOW BenuuuHbl Y B 3anaue 6.1.

7.5. HaiiTn MmaTeMaTHYECKOE OKUJIAHUE U JUCTIEPCHIO CTydaiiHOHM BenumunHbl X —Y B 3amaye 6.4.

7.6. Jloxazats, uto EX = i P(X >k), ecimn usBectro, uto i P(X =k)=1.
k=1 k=1

7.7. Cnyuaitnpie BenUYUHbI X U Y HE3aBUCUMBI, X HMMEET CTAaHJAPTHOE HOPMAJILHOE pacipeiesieHue,
Y wumeer pacnpenenenue bepHymnu ¢ mapamerpom 1/3. Hailtu maTemaruueckue OXHIAaHUSA U
JTUCTIEPCUU CiTydarHbIX BenuduH (a) 2X +3Y ; (6) X —9Y —1.

7.8. BEIUMCIUTD MAaTEMAaTHYECKOE OKUAAHUE U TUCTICPCUIO CITYYaiiHOW BEJIMYUHBI, UMEIOIICH:

(a) pactpenenenue [lyaccona;

(6) reomeTpuUecKoe pacpeiescHue;

(B) paBHOMEpHOE pacrpeiesieHne Ha OTpe3Ke [a; b] ;

(r) mokasarenbHOE pacupe/ieiieHUe C MapaMeTpoM « ;

(1) ramma-pacnpeeacHue.

7.9. Halitn MaTeMaTudeckue OXHJAHMS U JUCIEPCUU CIy4alHbIX BEJWYMH Y, U Y, BBEJCHHBIX B

ns
3agaue 5.12.

8.1. Haiitu EX**, ectu X uMeeT cTaHAapTHOE HOPMANLHOE PACIpe/IeIeHHE.

8.2. BeruucnuTh MOMEHT K -TO TOpsIIKa JJIst CITyYaiiHOM BETMYMUHBI, HMEIOIICH:

(a) paBHOMEpHOE paclpeieNeHue,

(6) ramma-pacnpenencHue.

8.3. CayuvailHas BenmuuuHa X  [pPUHUMAeT HATypajbHbIE 3HAUYEHUS C  BEPOSATHOCTSIMHU

P(X :k):Ck‘lo, k=12,... . Kak naiitu C? Kakoro mopsiika MOMEHTHI CYIIECTBYIOT y ITOM

ciyyaitHolt BenuuuHbel X ?

8.4. Haittu ko3QduiiueHT KOoppeasuuu p(X, X +Y), rnie X u Y HE3aBUCUMBI, OJIMHAKOBO
pacnpeziesieHbl U UMEIOT KOHEUHYI0 HEHYJIEBYIO IUCIIEPCHIO.

8.5. Haiitu k03¢ (puiueHT Koppensuu Mex, 1y KOOpAnHAaTaMU TOYKH U3 3a1a4u 5.7.

8.6. Touka nmpou3BoJIbLHBIM 00pa3oM OpocaeTcst B Kpyr €JUHUYHOrO paauyca. Haiitu kosddunment
KOPPEJSLUN MEXKAY €€ IeKapTOBBIMU KOOPAMHATAMHU.

8.7. CnyyaiiHas BenuunMHa X HUMeeET MOKa3aTeIbHOE paclpelesieHue ¢ napaMmerpom « . Haiitu, s
KakuX 3HAUeHWW mapameTrpa [ CyIIECTBYeT MaTeMaTHYECKOe OXHUIAHUE CIIYYaiHOW BEIMYMHBI
Y =e/.

8.8. CnyuaiiHas BenmumHa X WMeeT IUIOTHOCTh pacmpexenesus f(1)=3t7 mpm t>1. Torma

EX = Lw At3dt=3/2, EX?* = J.:O 3t*dt=1, DX *=1-(3/2)*<0. Ho u3BeCTHO, YTO JMCIEPCHS

oTpuLaTeNbHON He ObIBaeT. OOBSACHUTH MPOTUBOPEUHE.
8.9. BeruncnuTb Ko3(pPUIHMEHT KOPPEsILun p( X ,Y) B ycloBUsAX 3anaun 5.10.

8.10. Haiftu ko3¢ duLmeHT Koppensiuuu O (X, X zj ,rme X HhMeer:

(a) craHgapTHOE HOPMAJIBHOE paclpeieICHUE;
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(0) mokazaTenpHOE pacupeeNcHHeE.

8.11. 3ammcaTh IUIOTHOCTH ABYMEPHOI'O HOPMAJIBHOIO paclpelneieHHus BekTopa Z U Haltu
npeoOpa3oBaHue, nepeBoasIIee CilydaliHbIN BEKTOP

= T L
72=(2,,7,) C HYJEBBIM BEKTOPOM MAaTE€MaTUYECKOro OXHUAAHUS B CIy4ailHBI BEKTOP

N/ T
X =(X,, X,) ¢ AByMEpHBIM CTAHAAPTHHIM HOPMAJbHBIM pacHpeIeieHHeM, €CIH KOBapUALMOHHAS

5 8 18
Marpula Bektopa Z paBHa 18 45

9.1. HaiiTi XapakTepuCTHYECKYIO M MPOU3BOIAIIYIO (DYHKIIMH CIy4aiiHON BEIWYHHBI, TPUHUMAOLICH
3HayeHus 0, 1 1 2 ¢ paBHBIMU BEPOSATHOCTSIMU.

9] 2 2 o -~
9.2. Haiitu koncranty C Takyw, uto X; + X, cOBHagaeT MO PACHPENCICHHIO CO CIy4ailHON
BenmunHOU CY , rue (X, X,) — BEKTOp ¢ IBYMEPHBIM CTaHIAPTHBIM HOPMAJIbHBIM PacIpeieICHHEM,

a Y uMeeT IOoKa3aTeJbHOE paclpelesieHue ¢ IapaMeTpoM (374ecb — HOMEP CTYAEHTA IO CIHCKY
TPYIIIIBI).

9.3. 120 pa3 moaOpaceIiBaeTCsl HTpalibHAS KOCTh. BRIUUCIUTE PUOIMIKEHHO BEPOSTHOCTD KAXKIOTO W3
JIBYX COOBITHIA:

Bapuanrt 1. Brinano ve menee 10 eaunui; Boinano He MeHee 60 YETHBIX YHCE.

Bapuanr 2. Beinano ve menee 10 mectepok; cymma BblmaBmux yucen Mensiie 300.

Bapuant 3. B cymme Boeinanio He MeHee 400 0uKOB; cymMMa BBINIABLINX YETHBIX yucesl He MeHee 250.
Bapuant 4. Beinano menee 20 equHuil; Bbinaino He MeHee 20 ABOEK.

Bapuant 5. Cymma BbinaBmux uuces He Menblue 320; Tpolika Beinasia He MmeHee 10 pas.

Bapuant 6. [IaTepka u mecrepka Bbinaiay Bcero He MeHee 20 pa3; elMHUIA U 1BOlKa BbIinaiau MeHee 30
pas.

BapuanTt 7. Beinaso He MmeHee 70 HEUETHBIX Yncell; BbINano He MeHee 20 MATepoK.

Bapuant 8. Brinano menee 15 nBoek; Bbinano He MeHee 60 HeUEeTHBIX YHCel.

Bapuant 9. Beinasio He menee 10 eaqunul; cymma BbinaBmux uncen He MeHsblie 400.

Bapuant 10. B cymme Boinano menee 300 oukoB; cymMma BbIIaBUIMX HEYETHbIX yuces meHee 200.
BapuanTt 11. Beinano He menee 15 mectepok; Beinano MeHee 20 eUHUII.

Bapuant 12. Cymma BeinaBmux uucen Menblie 250; yeTBepka Bblnaina He MeHee 15 pas.

Bapuanrt 13. IIaTepka u mecrepka Boinanu Bcero MeHee 20 pa3; eIMHULA U JBOIKA BbIIAJIA HE MEHEE
25 pas.

Bapuant 14. Bemano He MeHee 65 4eTHBIX 4ncen; Beinano MeHee 20 mecTepok.

Bapuant 15. Bemnano He menee 15 enunul; Boinano He MeHee 70 YeTHBIX YHCel.

9.4. Cnyyaiinble BenuuuHbl X, X,,... HE3aBUCUMBI U OJJMHAKOBO pacmlpezeseHsbl o 3akony Ilyaccona

¢ nmapameTpoM A . K yemy cXonuTtcsi ¢ BEpOSTHOCTBIO €IMHHIIA TTOCJIE0BATEIbHOCTD
2 2 2
Xp+o 4+ Xy (X 4.+ X, 2
n n

9.5. HaiiTu XapakTepuCTUYECKYIO U MTPOU3BOAIIYIO0 (PYHKIIMU:

1) GepHYIIIMEBCKOTO pacipeieNeHH s,

2) GMHOMHUATIBHOTO paclpeeeHus;

3) MyacCOHOBCKOTO pacrpeieeHusl.

9.6.Ilycte X — HeoTpuLIaTeIbHAS LEIOUYHCIECHHAs cilydaiiHas BenuuuHa. Beipasute EX u DX uepes
MIPOU3BO/IHBIE TIPOU3BOIAIIEH (PYHKIIMH.

9.7. HaiiTu XapakTepucTU4YeCKYyI0 (PYHKIIHIO:

1) moka3arenbHOTO pacrpeeeHus;

2) raMMa-pacrnpeieJIeHus;

3) kBagparTa CTaHJAPTHOU HOPMATHHOU CITy4YailHON BETTUYMHBI,

4) cyMMBI KBaJIpaTOB N HE3aBUCUMBIX CTaHJIAPTHBIX HOPMaJIbHBIX CIyYailHBIX BEJIUYHH.
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9.8. Ilo xapakTepucTUYecKMM (YHKIHAM BOCCTAHOBUTH pacmpejeneHus: cost, (1—4it)™,
exp(2it — 2t%) .

9.9. Urpok B KaxJoW urpe (HE3aBHUCUMO OT PE3YJIbTAaTOB JIPYTMX WUIP) BBHIUTpBIBaeT 80 pydieit c
BepositHOCTRIO 0,1, mpourpeiBaet 20 pyOiei ¢ BeposTHocThO 0,9. Haiith, k Kakol BETUYHHE CXOAUTCS
CPeIHUI BBIUTPHIII 32 N UTP IpU N —> O .

9.10. Ilycts X, X,,... — ciyd4aiiHble yKcia, TO €CTh HE3aBUCHMBbIE CIydailiHble BETUYNHBI, UMEIOINE

paBHOMEPHOE pacHpeieIICHUE Ha OTPE3KE OT 0 o 1. Hatitu MIPEAEIDI I1. H. CICAYIOMNX Bblpa}KeHI/Iﬁ npu
n—oo;

X4+ X, 1 1 1
a) L. gy S ;
n nil+X, 1+ X,
Xt X
6) Y+ . h_. r)arctg[g(Xl+...+Xn).
n

9.11. CtyneHT noJiy4aet Ha sk3ameHe S ¢ BeposITHOCThIO 0.2, 4 ¢ BeposATHOCTBIO 0.4, 3 ¢ BEpOSITHOCTBIO
0.3 u 2 ¢ BepositHOoCThIO 0.1. 32 BpeMs 00yuenus o caaet 100 sk3amenoB. HaliTu penensl, B KOTOPBIX
¢ BepossTHOCTHIO 0.95 nexut cpennuit 6asm.
9.12. YposkaitHOCTh KycTa KapTodens 3a1aeTcs CASAYIOIINM PaCIIPEICIICHUEM:

Ypoxaiiskr 0 1 15 2 25

Beposithocts 0.1 0.2 0.2 0.3 0.2

Ha yuactke Bbicaxkxeno 900 kyctoB. B kakux mpexnenax ¢ BeposTHOCTbIO 0.95 OyneT HaxoauTbCs
ypoxaii? Kakoe HauMeHbIlIee YUCIIO KYCTOB HYKHO [TOCAJUTh, YTOOBI C BEpPOSITHOCTHIO HE MeHee 0.975
ypoxai ObLJT HE MEHee TOHHBI?

9.13. UrpanpHast KOCTb 100packIBaeTCs 0 TEX IMOp, MoKa obiias cymMMma o4koB He npeBbicuT 700.
OneHuTh BEpOSTHOCTB TOTO, YTO JJIst 3TOro mmotpedyercst 6osee 210 OpocaHmid.

9.14. U3BecTHO, YTO BEPOSATHOCTh POXKACHUS MajbuuMka npubausutensHo paBHa 0.515. Kakoa
BEPOATHOCTH TOTO, YTO cpeind 10 ThIC. HOBOPOXKAECHHBIX OKAYKETCSI MAIIbYMKOB HE 0OJIbIIIE, UeM JIEBOYEK?
9.15. Jlns nuua, TO0KMUBILIETO 10 1BAUATHIIETHETO BO3pAcTa, BEPOSATHOCTh CMEPTH Ha 21-M roany *Ku3HU
paBHa 0.006. 3actpaxoBana rpymma 10000 murr 20-meTHero Bo3pacTa, IprUIeM KaX bl 3aCTpaXxOBaHHBIN
BHec 1200 pyOrei cTpaxoBBIX B3HOCOB 3a Troj. B ciydyae cMepTu 3acTpaxOBaHHOI'O POJCTBEHHUKAM
BbirutaunBaetcst 100000 py6neit. KakoBa BeposTHOCTH TOTO, UTO:

(a) K KOHIly rofia CTPaxOBO€ YUPEkKACHUE OKAXKETCs B YOBITKE;

(6) ero moxox nmpessicut 6000000 pyoei?

Kakoit MUHUMabHBIN CTPAaxOBOIl B3HOC ClIEYeT yUPEIUTh, YTOOBI B T€X K€ YCIOBUSIX C BEPOATHOCTHIO
0.95 noxon 6su1 HE MeHee 4000000 pyOnei?

9.16. 13BecTHO, UTO BEPOSITHOCTD BBIITYCKa CBEpJIa MOBBIIIEHHON XpynKocTH (Opak) paBHa 0.02. Cepia
yKiaapiBatoTcss B KopoOku no 100 mr. Yemy paBHa BEpOSITHOCTh TOTO, YTO B KOPOOKE HE OKa)KeTCs
OpakoBaHHBIX cBepi? Kakoe HanMeHblIlee KOJTMYECTBO CBEPJT HY>KHO KJIACTh B KOPOOKY AJIsl TOTO, YTOObI
C BEpPOATHOCTHIO, HE MeHbIeH 0.9, B Heil Obu10 He MeHee 100 ucnpaBHbIX?

9.17. BeposTHOCTh yraablBaHHs 6 HOMEPOB B cropTioto (6 u3 49) pasna 7.2-10°. Ilpu moxcuere
OKa3aJIMCh 3alOJHCHHBIMH 5 MIIH. KapTouek. KakoBa BEpOSATHOCTh, YTO HHUKTO HE yragail Bce 6
HoMepoB? Kakoe HanMeHbIlee KOJIMYECTBO KapTOYEK HYKHO 3aMOJHUTH, YTOOBI C BEPOSTHOCTHIO HE
Mmenee 0.9 xots Obl 0MH yragan 6 HoMepoB?

10.1. ITo nanHO# peanu3anuu BEIOOPKH X = (X,,..., X, )"

a) MOCTPOUTH IpaUKH IMIUPUIECKON (YHKIHMHU pacHpeeNeHNs, TUCTOTPaMMbl U MOJUTOHA YacTOT
(4UCIIO0 MPOMEXKYTKOB BBIOpATh B COOTBETCTBUM ¢ (hopmyroit Ctemxeca);
0) BBIUKCIUTH BHIOOPOYHBIE CPEJIHEE, TUCIIEPCUI0, ACUMMETPHUIO U IKCLIECC.
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Bapuanr 1. (1; 2; 0; 0; 4; 6; 6; 2; 3)
Bapwuant 2. (0; 7; 1; 0; -1; 6; -1; 2; 3; 4)
8;2;3; 3

Bapuanr 3. (8; 2; 1;5;5;2)
Bapuanr 4. (-1; 4; 1; 1; 1, 0;3;2;3)
Bapwuanr 5. (3; -2; -4; 0; -4; 2; 1; 0; 0; 0)
Bapuanr 6. (1; 2; 0; 0; 4; 6; 6; 2; 3)
Bapwuant 7. (1; 2; 0; 0; 4 6; 6;2; 3)
Bapuanr 8. (3; -4; 1; 2; 2; -6, ; 3;-4)
Bapwuant 9. (-2; 2; 4; -2; 7 3, 0;2;0;-1)
Bapwuant 10. (-1; 3; 1; 0; -3; 8; -3; 2)

Bapuanr 11. (0; 0; 0; 0; 1; 5; 4; 2; 1; 3)

Bapuant 12. (1; -2; 0; O; 4, 6; -6; -2; 3)

Bapuanr 13. (1; 2; 8; 8; 4; 1; 1; 2; 3)

Bapuant 14. (5; -2; -3; 0; 4; 0; 5; 2)

Bapuanr 15. (4; 0; 4; 0; 2; 2; 2)

10.2. HaiiTu o1ieHKH napameTpa 1o NepBOMY U BTOPOMY MOMEHTY.

Bapuant 1. Cinyqaiinble BennuuHbl TpUHUMatOT 3HaueHus 0, 1, 2 ¢ BeposATHOCTIMHU

P{X =0}=(1-p)*,P{X =1}=2p(1- p),P{X =2} =p°.

Bapuanr 2. I110THOCTB pacripesie/icHus paBHA
2X 0

e

0.
f(x)=18 npu X>0;

0 pu X < 0.

Bapuant 3. IInoTHOCTS pacrpeieicHus paBHa
2
3XT e

e

fF(x)=1 g pu X>0;

0 pu X < 0.

Bapuanrt 4. [InoTHOCTB pacnpenenenns paBHa

e mpu x>0;

1
f(x) =4 20x
0 pu X < 0.

Bapuant 5. CinydaiiHble BeIMYMHBI IPUHUMAIOT 3HaYeHU 1, 2, 3 ¢ BEpOATHOCTIAMHU

P{X =1} = p*,P{X =2}=2p(1—- p),P{X =3}=(1-p)*.

Bapuanrt 6. [InoTHOCTB pacnpenenenus paBHa

ﬂe—x\ﬁ/e

f(x) =1 29 ipu X>0;

0 pu X < 0.

Bapwuant 7. [InoTHOCTB pacnipeneneHus: paBHa

1
L ey npu X>1;

f(x) =

0 mpu X < 1.
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Bapuant 8. [InoTHOCTB pacnpeneneHus: paBHa
(6-Dx? npux>l;
npu X <1.

f(x)=

Bapuant 9. [InoTHOCTB pacnpeneieHus: paBHa

X _
— e  1pux>0;

f(x)=16°
0 npu X < 0.

Bapuant 10. [1noTHOCTS pacnpesneneHus paBHa
2

f(x)=126°

0 npu X < 0.

-x/0

e ipu X>0;

Bapuanr 11. Ciiyvaitnbsle BennuuHbl NpUHUMarOT 3HaueHusd 0, 1, 2, 3 ¢ BepoATHOCTAMHU
P{X =0}=(1-p)’,P{X =1}=3p(1- p)’,

P{X =2}=3p*(1-p),P{X =3}=p°.

Bapuanr 12. [InoTHOCTH pacnipeienieHust paBHa

2 -x%/6 .
F(x)= ,/%e ipu X>0;

0 npu X < 0.

Bapuant 13. [InoTHOCTS pacnpeneneHus paBHa

4')(3 —x*/0
—e npu X>0;
f()=1 0 P

0 pu X < 0.

Bapuant 14. [InoTHOCTS pacnpezneneHus paBHa

2 -2x/0
—e pu X>0;
f(x)=10 P

0 pu X < 0.

Bapmuant 15. Ciiyualinble BETUYHUHBI IPUHUMAIOT 3HA4E€HUS 2, 3, 4 ¢ BEpOSATHOCTAMU
P{X =2}=p*,P{X =3}=2p(1- p),P{X =4}=(1-p)*.

10.3. TTo nanHo# peanuzanuu Beioopku X =(0; 0; 1; 1; 0; 0; 0; 0; 0; 1):

a) MOCTPOUTH IpadUK pearr3au SMIUPUIECKON (YHKIIUU pacipeleieHus;

0) BBIUKCIIUTH peaIU3aIH BHIOOPOYHOTO CPETHET0 U BEIOOPOUYHOMN AUCTIEPCHH.

10.4. Tlo peanuzanuu BeIOOpKHU 1; 0; 1; 1; 0; 1; 0; 0; 0; 1 BEIYMCIUTD peanu3alKi BHIOOPOYHOTO
CpeIHEro, BBHIOOPOYHOW  AWCIEPCHH, BHIOOPOYHOTO  CPEIHEKBAAPATUYECKOTO  OTKJIOHEHHUS,
HECMEIIEHHOH BEIOOPOYHOMN AMCTIEPCUH, BRIOOPOYHBIX aCHMMETPHH H dKCIIECCca.
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10.5. Ilycts BBIOOpKa u3 HOPMAaJIbHOT'O pacnpeneneHus c

napamerpamu a,c>. Beramceiutes EX,DX. Kaxoe pacrpeneneHue nMeer ciaydaiinas Benmuauaa X ?

10.6. [Taccaxxup MapuIpyTHOTO TaKCH U3MEPHIT 8 pa3 BpeMs 0KMJIaHUSI TAKCH U MOJYUYUII CIACAYIOIINE
pesynbTaThl (B MuHyTax): 8; 4; 5; 4; 2; 15; 1; 6. Y Hero ectb 1Be TUNOTE3bI OTHOCUTEIIBHO Tpadrka
JIBUKCHHSI TaKCH: JTUOO TpaduK IBUKCHHS COOJIIOIACTCS, U BpeMsl OKUIAHHUS MMEET PaBHOMEPHOE
pacnpenenenue Ha otpeske [0; 8], miu60o rpaduk (BrKEHUS HE COOTIOIACTCS, U BPEMS OKUIAHUST UMEET

ITIOKA3aTCIbHOC paCHpeHeHeHI/Ie C IMapamMecTpom ﬂ .
a) BBILII/ICJ'H/ITI) peanI/I3aL[I/II/I OLCHOK HapaMeTpOB 9 n Z, HCIIOJIb3YyA OLCHKU 02 = (n +1)X(n)/n nu
-n-1

nx
0) IloctpouTs Ha OXHOM TIpaduKe pealTU3alMI0 SMIMPHUUCCKON (DYHKIUU pacupeueieHus u
TEOpeTHYECKre (YHKIUHU paclpeaeieHdss PaBHOMEPHOTO W II0KA3aTeIbHOIO 3aKOHOB, B KOTOPHIE
BMCCTO HCHU3BCCTHBIX HapaMeTpOB IIOACTAaBJICHBI peaJII/IBaLII/II/I UX OLCHOK.
B) IlocTpouth Ha OJHOM TpaduKe peanu3alui0 THCTOIPAMMBI U TEOPETHYECKHE ILIOTHOCTH
paCHpeI[eneHI/Iﬂ paBHOMepHOFO N TII0Ka3aTcJIbHOI'O 3aKOHOB, B KOTOpPBIC BMCECTO HCHU3BCCTHLBIX
HapaMeTp0B IIOACTABJICHBI peaJII/I3aHI/II/I UX OIICHOK.
F) Ha ocHoBaHuu IPOBCACHHOI'O MCCJICAOBAaHUA CACIATb BBIBOA O TOM, KaKasl M3 I'MIIOTC3 BbIITIAIWUT
0oJiee COOTBETCTBYIOIICH IKCIIEPUMEHTAIBHBIM JIAHHBIM.
10.7. Tlo BeIGopke (X, ..., X,) u3 GepHynIHeBckoro pacnpenenenus B c HensecTHEIM mapameTpoM

A2

p €(0;1) mocTpouts oneHku mapamerpa P :

a) 10 EPBOMY MOMEHTY;

0) 10 BTOPOMY MOMEHTY;

B) 110 IPOM3BOJIBHOMY K -My MOMEHTY.

MOXKHO JIM OTAaTh MPEANOYTEHHE KaKOM-IM00 W3 MOCTPOEHHBIX OleHOK? HMcciemoBath HX
COCTOSITEILHOCTD M HECMEIICHHOCTb.

10.8. TTo BrIGOpKE (X,,..., X)) n3 GuHOMHMaNBLHOrO pacnpenenenus B, & mocTpouts onenku MeToaoM

p
MOMEHTOB:
a) mapameTpa P IO MEepBOMY U 110 BTOPOMY MOMEHTY TpH U3BECTHOM M > 0;
0) mapameTpoB P U m.
HccnenoBaTh COCTOSTEILHOCT TOCTPOEHHBIX OLIEHOK.
10.9. Vicionb3yst METOJT MOMEHTOB, TOCTPOUTH OECKOHEUHYIO IIOCIIEI0BATENbHOCT PA3IMYHbIX OLIEHOK
napamerpa € paBHOMepHOTO pacnpenenenus Ha otpeske [0;68]. Bymyr nam mosnydeHHbIe OLEHKH
COCTOSITENIbHBIMU?
10.10. C nmomoIip0 METoJla MOMEHTOB TOCTPOUTH OIEHKY mapameTrpa € >0, ecnu pacmpeneieHue
BBIOOPKHU UMEET IIJIOTHOCTD:
a) 6t mpu t[0;1]; 6) 2t/ & npu t[0;4].
HccnenoBaTh MOJy4YeHHbIE OLIEHKH HA COCTOSTENIbHOCTb.
10.11. Jana BeIOOpKa U3 pacrpeAesieHusl ¢ INTOTHOCTHIO
£ (t)= 3?62, te[0;0];
o 0, te[0;6]

Haittn onenky napamerpa & >0 METOIOM MOMEHTOB, HCCIIEIOBaTh €€ Ha HECMEIICHHOCTh H
COCTOSATENBHOCTD.
10.12. MeronoM MOMEHTOB HaWTH OLEHKY mapameTpa « >0 10 BBIOOpPKE M3 MOKAa3aTeIbHOIO

—at )
pacmpesenieHuss € IJIOTHOCTBEO fa t)=ae™™, t>0. bymer 1M ouneHka HECMEIIEHHOW U
COCTOATENBbHOI?
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10.13. IIycts naHa BHIOOpKA M3 HOPMAILHOTO PACIpECICHUs C MapaMeTpaMu ¢ u o~ . Mcnons3sys
METOJl MOMEHTOB, [IOCTPOUTH OLIEHKHU:
a) HEU3BECTHOI'O0 MAaTEMATUUYECKOT0 OKUAAHUS « |

o 2
6) HEHU3BCCTHOU AUCIICPCUN O , €CIIM @ HU3BECTHO,

B) HEM3BECTHOM JAUCTICPCUU 0%, ecii @ HEU3BECTHO.

HccnenoBaTh nosiydeHHbIE OIICHKU Ha HECMEILIEHHOCTh U COCTOSATEIBbHOCTD.

11.1. B 3amaye 10.2 HalWTH OIEHKY MAaKCHMAaJIbHOTO IPABIONOMO0OMS M HCCICIOBAaTh €€
COCTOSTEILHOCTb.

11.2. {ns nannoi peanmuszanuu ¥ = (Y,,...,Y,) paccMOTpeTh TPEHIOBbIE TPEXTAPAMETPUUECKUE MOJIEIH:
a) MOJIeNIb C CHHYCOUJAIbHBIM TPEHIOM

Y; =a0+a1cos?+blsin%+gj;

0) MOJIeNTh C KBaPATHUYECKUM TPEHIOM

; i2
Y, =a+bj+cj” +¢;.

O1eHKH TapaMETPOB HANTH 1O METOly HAUMEHBIIIUX KBAJ[PATOB.

JLtst Kax 01 U3 MOJIeTIeH BBIUUCITUTD JOJII0 OOBSICHEHHOM TUCTIEPCUH.

BriOpathk Ty MOz€Ib, 17151 KOTOPO#i J10Jis1 O0BSCHEHHOM TUCTIEPCHH SIBIIsIETCS HanOosbieit. [loctpoutsb
rpaduK BRIOPAHHOM JIMHUU PETPECCHHU.

Bapwanr 1. -1,8 -6,4 -13,3 -22,2

Bapwuanr 2. 0,6 3,1 3,6 1,6

Bapwuanr 3. 4,8 3,1 0,1 -4,6

Bapmuant 4. -2,00,0 2,8 2,5

Bapuanr 5. 1,8 -2,6 -9,7 -19,2

Bapwuanrt 6. 5,5 0,5 -0,7 2,6

Bapwmanr 7.-1,50,14,310,1

Bapmanr 8. -3,1-0,7 2,7 1,7

Bapuant 9. -0,4 -4,8 -11,6 -21,2

Bapuanr 10. 1,6 4,2 5,4 3,0

Bapuant 11. 3,93,3-0,1-5,1

Bapwuant 12. -3,0 0,0 2,0 2,2

Bapwuant 13. 2,4 -2,6 -10,0 -19,0

Bapwuanr 14. 5,3 0,2 -0,9 3,3

Bapuanr 15. 2,2 0,2 3,7 10,5

11.3. Tlo BeIGopke (X, ..., X,) u3 OepHynIHeBcKoro pacnpeneienus B ¢ HensBecTHBIM mapamMeTpoM

p€(0;1) moctpouth OIEHKY mMapaMeTpa [P METOJOM MaKCHMAaIbHOTO MpaBaonogobus. (YkaszaHue:

TI0Ka3aTh, YTO BEPOATHOCTH IOTAIaHHs B TOUKY t 715 2eMeHTOB BEIGOpKH paBHa f (t, p) = p'(1—p)*",

rre t Moxxer mpuHMMaTh ToibKO JBa 3HaueHuss — 0 um 1). MccnenoBaTh cOCTOSTENBHOCTh U
HECMEIEHHOCTh NOJIyYeHHON OLICHKH.

11.4. Tlo BwiGopke (X,..,X,) wu3 OuHOMHATBLHOTO pacmpenenenus B, mocrtpouts oueHky
MaKCHMaJIbHOTO IIpaB1ono o0us napamerpa P mnpu usBectHoM M > 0. MccnenoBaTh COCTOATETLHOCTD
1 HECMEILIEHHOCTh OLICHKH.

11.5. Ilo BbIOOpKE M3 MOKA3aTEIbHOTO paclpeneleHus E_, mocTpouTs OIEHKY MaKCHMalIbHOTO

npaBaonooous napamerpa « > 0. MccnenoBarb cOCTOSTENHHOCTD OIEHKH.
11.6. TlocTpouTh OLIEHKY MaKCHMAaJIBLHOTO MPaBIOMOI00Ms TI0 BRIOOpKE U3 pacupenenenus [lapero c
IJIOTHOCTBIO
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0
> .
=T 7

0, t<l1.

JlokazaTh COCTOSTEIBHOCTh MOyYEHHOW OIICHKH.
11.7. Jlana BeIOOpKa U3 pacrpeaesieHus ¢ IIIOTHOCThIO

e’ t>0;
f (t)= ’ ’
o) 0, t<@.

Haiitu onenky st 6 :

a) METOI0M MOMEHTOB;

0) METOI0M MaKCUMAJILHOTO MTPABJIOTIOI00MS.

bynyr nu mnosyyeHHbIE OLEHKH COCTOSTENbHBIMH? BBIUMCINTB CMELIEHHMsI OLICHOK M IOJIyYUTh
UCTPABJICHHBIC HECMEIICHHBIEC OLIEHKH.

11.8. TlycTh MaHa BHIGOpKA M3 HOPMANBHOTO PACHpENEIEHHs C MapaMeTpaMH o M . Mcnomb3ys
METOJ{ MAKCUMAaJIbHOTO MIPAaBIONOA00NS, TOCTPOUTH OIICHKU!

a) HEM3BECTHOTO MaTeMaTH4YEeCKOro OXHUIAHUS « |

6) HEM3BECTHOM JINCTIEPCHH G, ECIIH @ M3BECTHO;

B) HEM3BECTHOM JINCTIEPCHH G, €CITH @ HEM3BECTHO.

HccnenoBaTh MOTyYSHHBIE OLICHKH Ha HECMEILEHHOCTD U COCTOSITENIHOCTb.

11.9. Mycte Y, =X, +0+¢,, i=1...,n.3nece X;,0 €R.Haiitn ouenky s 6 1o MeToly HaMMEHBIINX

KkBazpaToB. HailTu OLeHKy IHCIEPCHU PErpPeCCHOHHBIX OMMOOK O .
11.10. IIyets Y, = OX, + &, i =1,...,n.30ech X, 0 € R. BpiAcHUTb, U1 KAKUX 3HAUCHUH X; BBIIOTHEHBI

npeanoyoxenuss teopemsl ['aycca—MapkoBa. Haiitm omenky mig 6 10 METOAY HaWMEHbBIIHMX
KkBapaToB. HailTh OLEHKY AHCIIEPCHHU PErPECCHOHHBIX OIHOOK O .

11.11. Konuentpauus nekapcta Y >0 B KpOBU HallMeHTa OOpaTHO MPOIOPLMOHAIIbHA Macce Tella
X > 0. Haiftu onieHKy ko3¢ ¢duiireHTa NponopIHOHATbHOCTH AJIS CIEAYIOIUX MOJEIEH:
1)Y,=0/x+¢;

2) InY,=In(8/x,)+¢;;

i=1..,n. HaiiTn oneHky mapamerpa € B Kaxaoi moxenu. HaiiTm aucnepcuio OLEHKH B IIE€PBOIt
MOJIEJIN ¥ TUCTIEPCHIO JIorapr(Ma OLIEHKH BO BTOPOM MOJIEINH.

11.12. st perpeccrontoit mogenu Y, =a+bx, + &, i=1...,n, HailTi OleHKN mapameTpoB a, b 1o
METOJly HauMEHbIIMX KBaJapaTroB. HalTu KOBApHAIMOHHYIO MAaTpuily OIEHOK. HalTu oueHky
JIUCTIEPCHH PErPECCHOHHBIX OIIHO0K 07 .

11.13. ITo peanusauuu aBymepHoii Beibopku X, =1, Y, =0, x,=2,Y,=2,5, X, =3, Y, =0,5, Haiitu
peanu3alid OLEHOK IIapaMeTpOB MOJAECIM U3 IMpeAplayllel 3aaadd. Belyuciurs peanusanurio
ko3¢ duLMeHTa 1eTepMUHALINN.

12.1. [Tana BeIOOpKa U3 HOPMAJILHOTO paclpeieie s ¢ HEM3BECTHBIMU NapaMeTpamu. HaliTi ToueuHsie
OLICHKH WM JOBEPUTEIbHBIE MHTEpBaIbl ypoBHA 0,95 i1 MaTeMaTHYeCKOro OKHUJIAHUS U JUCIIEPCHUH.
IloncraBnsiss BMECTO HEM3BECTHBIX IApaMETPOB HX TOYEYHBIE OLEHKM, 3alUCaThb BBIPAXKEHUE IS
OLIEHKH IUIOTHOCTH pacmupenenenus. [loctpouts Ha ogHOM Trpaduke rUCTOrpaMMy C IIAroM, paBHBIM
CPeAHEKBaIPaTHYECKOMY OTKIIOHEHUIO, U Tpa(HK OLEHKH MJIOTHOCTH paclpeieeHusl.

Bapwanr 1.2,31,72,72,02,0 1,6

Bapuanr 2. 1,6 1,92,82,222 1,9

Bapwanr 3.2,32,82,72,72,20,8

Bapuanr 4.2,01,52,22,12,02,0

Bapnanr 5.2,923231,52,12,0
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Bapwuant 6.2,0 1,8 0,9 1,9 1,4 2,0
Bapuant 7.1,9 1,6 2,1 0,7 1,4 2,2
Bapmuanr 8. 3,0 0,42,2 0,2 2,6 1,7
Bapuant9.2,11,51,82,01,8 1,4
Bapwmant 10. 1,5 1,72,2 1,72,7 2,7
Bapuant 11.1,6 2,1 1,9 1,8 0,5 3,1
Bapuant 12.1,92,62,12,91,6 1,0
Bapuant 13.2,41,22,3292,6 1,6
Bapuant 14.2,41,52,22,22,0 1,6
Bapwuant 15. 1,7 2,1 3,2 2,0 3,5 3,1
12.2. TTycTb 37eMEHTbI BHIGOPKH X HMEIOT INIOTHOCTD PACIIPEICICHHS

1
f()=————<, teR.
71+ (t-0)7)
3necb € — HeusBecTHBIM mapamerp, 6 € R. 1locTpouTh TOYHBII OBEPUTENbHBIA WMHTEPBAN IS

napametpa € 10 ogHOMY HabroAeHuo (N =1).

12.3. Tlo BbeiOOpke u3 pacmnpeneneHus bepuymm ¢ mapamerpom P, 0<p<1, moctpouts
ACUMITOTUYECKHI TOBEpUTEIbHBIA UHTEpPBAJ IS mapameTpa .

12.4. Jlana BbIOOpKa M3 re€OMETpUYECKOro pactpeneneHus ¢ napamerpom P, 0< p<1. IToctpouts
ACUMITOTUYECKHI TIOBEpUTEIHHBIA UHTEPBAJ AJIs TapaMeTpa .

12.5. Tlo BeIOOpKe u3 pacmpenenenus Ilyaccona ¢ mapamerpom A >0 MOCTPOUTH ACHMITOTHYECKUH
JOBEPUTENIBHBIN UHTEPBAJ Ul Iapamerpa A .

12.6. Jlana BEIGOpKA U3 pacIpeieNieHns ¢ INOTHOCThI0 € % /2, a € R . [IocTpouTh aCHMITOTHYECKHiT
JIOBEpPUTENbHBIM HHTEpBAJ AJIs MapameTpa a .

12.7. U3BecTHO, YTO M3MEPEHUs BEIUYMHBl & HE3aBUCUMBI, UMEIOT HOPMAJIBbHOE PACHpeNesieHHE C
MaTeMaTHYeCKUM OXHUJaHHMeM a (TO ecTb OTCYTCTBYET CHUCTEMaTH4ecKas IOrpeIIHOCTh) U
CTaHAapTHBIM OTKJIOHeHHEeM 10 mm. PezynbraTsl 4 nu3amMepenuil qanu cpeanee 3nauenue 512 mm. Haittu
JIOBEPUTENIbHBIN MHTEpBaI Uil napamerpa a ypoBHsA 0,95; yposasa 0,998.

12.8. M3BecTHO, YTO M3MEpEHHs] BEIMUYUHBI 8 HE3aBUCHMBbI, UMEIOT HOPMAJIbHOE pacrpesesieHue C
MaTeMaTHYeCKUM OXHJaHHMeM a (TO ecTb OTCYTCTBYET CHUCTeMaTH4ecKas IOrpeIHOCTh) U
CTaHJIapTHBIM OTKJIOHEHHEM o . Pe3ynbraTel 100 u3mepenuit 3TaqoHHON UIMHBI 1 M 1anu BBIOOpOYHOE
cpennee 1,01 M u BEIGOpOUHEIH BTOpoit MomeHT 1,04 m°. HaifTm HoBepHTeNbHBIM MHTEpBAN I
CTaHJIapTHOIO OTKJIOHEHUS ypoBHs 0,9; yposHs 0,99.

12.9. Tlo BeiOOpKE 00BEMa 25 U3 HOPMATBLHOTO PACTIpPEIeIeHUs MOACYUTAHbI BHIOOPOUYHOE cpeanee 2,1
U BBIOOPOYHBIH BTOPO MOMEHT 4,42. IlocTpouTh TOUHBIE JOBEPUTENIbHBIE HHTEPBAJIBI YpoBHS 0,95 s
[apaMeTpoB HOPMAJILHOTO Pacpe/IesICHNUS.

13.1. Ilo xpurepuro Kosmoroposa u 1o kpurepuro xu-kBaapat [InpcoHa npoBepUTh THIIOTE3Y O TOM,
4TO BBIOOpKA M3 paBHOMEpHOTro pacmpeseneaus Ha orpeske [0;2]. Ouenuth qocTHraeMbiii ypOBeHB
3HAQYMMOCTHU U CHEJIaTh BBIBOJ O TOM, MPUHUMAETCS Jiu runote3a Ha ypoBHe 0,1; Ha ypoBHe 0,01; Ha
yposHe 0,001.

Bapuanr 1.0,21,30,2191,51,51,10,50,31,80,51,30,91,91,92,0
Bapunanr2.1,31,51,81,11,41,60,71,41,50,40,11,60,10,90,41,5

Bapnanr 3.1,71,50,81,41,30,30,71,20,40,6 0,6 1,9 1,8 1,30,7 0,2

Bapwuant 4. 0,6 0,50,00,5050,1041,11,2101,80,11,20,00,01,4

Bapuanr 5.191,31,50,70,00,50,41,61,11,71,90,61,90,8 1,2 0,7

Bapuant 6.1,00,91,00,60,01,41,41,20,21,41,71,40,21,91,8 1,4

Bapunanr 7.1,60,61,90,61,21,81,21,11,40,31,50,8 1,1 1,4 1,9 1,2

Bapuanr 8.1,21,30,61,80,11,51,00,50,20,80,60,91,31,91,60,5
Bapuanr9.1,71,10,30,20,50,51,61,41,51,31,60,6 1,8 0,8 0,8 0,3
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Bapwuanr 10. 1,4 0,70,10,60,51,30,31,60,2081,10,11,31,10,71,8

Bapuanr 11.0,31,80,90,31,91,50,90,00,91,20,4 0,9 0,5 0,6 1,3 0,1

BapwuanT 12. 0,9 0,9 0,9 1,0 2,0 0,9 0,3 0,3 1,0 0,1 1,5 0,7 0,4 0,5 0,3 2,0

Bapwuanr 13.0,80,71,80,31,01,41,40,90,21,92,01,40,60,71,6 0,9

Bapwuant 14. 1,1 1,2 0,6 1,7 1,1 0,9 0,4 0,0 0,8 1,7 1,8 0,1 1,2 0,6 1,3 0,6

Bapuanr 15.1,91,71,8 1,8 2,0 1,70,1 0,1 1,0 0,7 1,8 2,0 1,4 0,0 0,6 1,2

13.2. KpymHas mapTust TOBApOB MOXKET COAEPKATh OO0 Ae(heKTHBIX u3aenuid. [loctaBmuk monaraer,
4yTO 3Ta A0Js coctaBiseT 3%, a nokynarenb — 10%. YcimoBusa moctaBku: ecnu npu nposepke 20
CIIy9aliHbIM 00pazoM OTOOpaHHBIX TOBAapOB OOHAPYKEHO HE Oojee OJHOTO Ne()EeKTHOTrO, TO MaAPTHS
MIPUHUMAETCS Ha YCIOBUX MOCTABIINKA, B IPOTUBHOM Cllydyae — Ha YCJIOBHUAX MOoKymnarens. Tpedyercs
OTIPEICIIUTH:

1) KaKOBbl CTaTUCTUYECKUE THIIOTE3bl, CTATUCTUKA KpUTEpHs, 00JacTh €€ 3HAYCHUH, KpUTHYecKas
00J1aCTh;

2) KaKkoe pacrpe/iesieHne UMEET CTaTUCTUKA KPUTEPHS], B YEM COCTOST OLIMOKH [IEPBOT0 U BTOPOIO pojia
Y KaKOBBI X BEPOSTHOCTH.

13.3. Mmeerca Bribopka obbema 1 u3 HopmanbHoro pacmpenenenus @O, .. Ilposepsirorcs nmpoctbie

runore3sl Hy:a=0, H,:a=1. Hcnome3yercs cnemyromuil kKpurepuil (Ipu 3aJaHHON TOCTOSIHHON
c):

H, < X, <c.
BbrauciuTh, B 3aBUCUMOCTH OT C, BEPOSTHOCTH OIIMOOK MEPBOTO M BTOPOTO POJA.
13.4. Vcnonb3ys KOHCTPYKLUU JOBEPUTEILHOTO HHTEPBaa, IOCTPOUTh KPUTEPUN TOUHOTO YPOBHS &
JUIsl IPOBEpKU runoTe3bl H: 0 =1, ecnu:
a) BIOOPKA M3 HOPMAJILHOTO pachpeereHus ¢ mapamerpamu 6,1
0) BEIOOpKA M3 HOPMATIBHOTO pacrpeesieHus ¢ mapamerpamu 1, 6.
13.5. Tloctpouth Kputepuii, 00IaTAIONINII HYJIEBBIMU BEPOSTHOCTAMHU OMIMOOK, JUIS MPOBEPKHU
runore3 H,: BeIOOpKa M3 HOpMaIBHOTO pacnpeaenenus; H, : BriOopka u3 pacnpenenenus Ilyaccona.
13.6. Ilyctp BbIOOpKa W3 HOPMAIBHOTO pacnpezaeicHus c¢ mapamerpamu  a,1. Jlns mpoBepku
runore3 H,:a=0 nporuB H,:a=1 wucnonszyercs cienyromuii kputepuii: H, npunumaercs, ecnu
X <3, u oTBepraeTcs B NPOTUBHOM ciydae. Haiftu BeposaTHOCTH OMHOOK.

13.7. BeruucnuTh 3HaueHue craTuctuku KomMoropora mo peanusanuu Beidopku (1,1; 0,4; 0,2; 3,2),

€CIIM OCHOBHAs TUIIOTE3a COCTOUT B TOM, UTO paclpe/ielIeHUe 3JIEMEHTOB BEIOOPKU — paBHOMEPHOE Ha

[0, 4].

13.8. BbIUMCINTh JOCTUTHYTHIH YpOBEHb 3HAUMMOCTU KpuTepusi KonMoroposa, ecin 00beM BBIOOPKH
¥

pasen 100,a sup ., |F, (t)-F,(t)|=0,2.

13.9. Ilpu 4040 Opocanusx ™MoHeTbl bropdpon mnomyuun v, =2048 BemageHuit repOa

u v,=n-v,=1992 Bemanenuit pemerku. Cornacyercs JM 3TO C THUIOTE30d O TOM, YTO MOHETa

npaBUiIbHAL, TP ypoBHE 3HaunMocTu 0,1? C KakuM npeaeabHbIM YPOBHEM 3HAYMMOCTH MOXET OBbITh

MPUHSTA 3Ta runoresa?

13.10. Ipu n=4000 He3aBrcuMbIX HcnbITanuit coObiTuss AL A2, A3, cocTaBisomIye MOTHYO TPYIIIY,

ocyniecTBUIUCh cooTBeTcTBEHHO 1905, 1015 1 1080 pas. [IpoBeputs, COrnacyroTCs JIX 3TH JaHHBIE TPU

ypoHe 3Haummoctd 0,05 ¢ rumoresoit H,: p,=1/2,p,=p,=1/4, rne p;=P(A;). Haiirn

JTOCTHUTHYTBIA YPOBEHb 3HAYNMOCTH.

13.11. B skcniepuMeHTax ¢ cenekiuei ropoxa Menaenb HabI0Jall YacTOThl Pa3IMYHbIX BUJIOB CEMSH,

MOJyYCHHBIX TIPH CKPEIIMBAaHUM PACTCHWH C KPYIJBIMH JKEITHIMH CEMEHAMH M PAcTeHUH C

MOPHIMHUCTBIMU 3CJICHBIMH CCMCHAMMU. Ot JAaHHBIC W 3HAYCHHUA TCOPCTHYCCKUX BCpOHTHOCTCﬁ Io
TEOpHUH HACICACTBEHHOCTHU IMPUBCACHLI B cneﬂylomeﬁ Ta6nnue:
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CemeHa Yacrora BeposaTrHoCcTh

Kpyribie u sxentbie 315 9/16
MOpIIUHUCTHIE U JKEIThIE 101 3/16
Kpyrible u 3eneHble 108 3/16
MOopIUHUCTHIE U 3€TICHBIC 32 1/16
> n=556 1

Cnenyer mnpoBepuTh rumoredy H, o0 corimacoBaHuM 4YaCTOTHBIX JAaHHBIX C TEOPETHUYECKUMU
BEPOATHOCTSIMHU (Ha ypoBHE 3HauUMOCTH 0,1) 1 HAWTU AOCTUTHYTBIN YPOBEHb 3HAUUMOCTH.
13.12. B TaGnuue npuBeneHsl yucia M, y4acTKoB paBHOM miomaau 0,25 kM? F0HO# yacTu JIoHI0Ha,

Ha KaKIbIH M3 KOTOPHIX MPUXOJWIOCH 10 | IOMaZaHuii CaMOJIETOB-CHAPSIOB BO BPEMs BTODOI
MHPOBO# BO¥HBI. [IpOBEpUTH COTJIaCHE OMBITHBIX JaHHBIX C 3aKOHOM pacmpeneicHus IlyaccoHa,
npuHSB 32 ypoBeHb 3Haunmoctu o = 0,05:

i 0 1 2 3 4 7 Hroro

mi 229 211 93 35 7 1 >mi=576

BapuaHTbI KOHTPOJILHBIX padoT

BapuanTt 1
1. bpocatot 3 urpanpHblie KocTH. KakoBa BepOSATHOCTH TOT0, YTO Ha HUX BBINA/IET Pa3HOE YHUCIO OUYKOB?

2. BHCKTpI/I‘leCKaﬂ Oe1b COCTOUT U3 DJICMCHTOB A( , COCAMHCHHBIX I10 cnez[yfomeﬁ CXEMC:

BeposTHOCT BBIXOZA U3 cTpos Kaxaoro snemeHta A pasna 0,02. IIpeamonaraercs, 4To 371€MEHTHI

BBIXOIST M3 CTPOSI HE3aBUCHUMO JIPYT OT apyra. HallTu BepOSATHOCTH TOTO, UTO IIeTh OY/AET MPOITYCKATh
TOK.

3. OauHAKOBBIE JIETAIH MTOCTYIAIOT Ha COOPKY C Tpex aBTomaroB. [lepBerit aBToMat naet 20 %, BTopoi
30 %, Tpetuit 50 % Bcex nmeraneii, HEOOXOAUMBIX AJisi cOOpkH. bpak B MpOAyKIMK EPBOrO aBTOMaTa
cocraBiseT 2,5 %, sroporo — 2 %, tperbero — 2,5 %. HaliTu BeposSITHOCT ITOCTYIUIEHUS Ha COOPKY
OpakoBaHHOM aeTanu. HaiiTu BEposSTHOCTH TOTO, YTO OKa3aBIIAsICsA OpaKOBAaHHOMW JI€Tallb H3TOTOBIICHA
Ha MIepBOM aBTOMaATE.

4. Pacnpenenenue Ilapero mpuOIMKEHHO OMHCHIBAET PACIpE/IEICHHE T0XOA0B (DU3MUECKHUX JIHII.
[TnoTHOCTH pacmpeeneHus paBHa

At t>0;
f(t)= HPHE=ES
0 mput<é.
3nece a>2, 6>0 — mapamerpsl pacnpeneneHus, A — HopMmHpYyromas KOHCTaHTa. Haiitu

KOHCTaHTy A. BbIUMCIUTG 3HaueHHWE Mapamerpa «, NMPH KOTOPOM MAaTeMaTHYECKOE OXHIaHUE
IIPEBOCXOIUT 3HAYEHHE NTapaMeTpa € B 3 pasa.

5. Cnyuaiinble BenuuuHbel X , Y mnpuHuMaior 3HaueHus 0 1 1 ¢ paBHBIMHM BEPOATHOCTSIMHU. 3a7aTh UX
COBMECTHOE pactipejieieHne Tak, 4todsl EXY =0 . Haittu B 9ToMm ciyuae po(X,Y).

6. Yucno omeyarok Ha cTpaHHUIle KHUTM uMeeT pacnpeneneHue Ilyaccona ¢ mapamerpom 2. Haiitu
MpeJIeNbl, B KOTOPBIX ¢ BEPOATHOCTHIO 0,9 nexuT unciio onedarok B kHure u3 400 ctpanui. Hamomaum,

uro ®(1,64) ~0,95.

Bapmuanr 2

1. B crynenueckoii rpymnme 15 ronomeit u 10 neBymek. Ha yauBepcuTeTcKuii mpa3IHUYHBIN Oal rpymnmna
MOJIyYusia TOJIBKO 2 TPUTJIACUTENbHBIX Ouiera, KOTOpbIE pa3bIrpbIBatoTcs Mo xkpedburo. Kakosa
BEpPOSITHOCTH TOT'O, YTO HA 0aJ MomaeT pa3Homnoas napa?

2. Paboumii o6cmyxuBaet 4 craHka, pabOTaIOIMX HE3aBUCUMO JPYT OT JApyra. BeposSTHOCTH TOro, 4To
B TE€UEHUE yaca CTAaHOK He NMoTpedyeT BHUMaHUs padodero, paBHa Juis iepBoro ctanka 0,6, 11 BTOPOro
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— 0,8, mns Tpetsero — 0,9, ans yerBeproro — 0,7. HaliTu BEpOSITHOCTH TOTO, UTO XOTs OBl OJIUH W3
CTaHKOB B TEUEHHE Yaca He MoTpedyeT BHUMaHUs paboyvero.

3. Cranok oOpabatbiBaet 2 Buja getasieii A u B, mpuuem BpeMst paboThI pactipeesisieTcsi MeKIy HUMHU
B cooTHomieHuu 1:4. [1pu o0padoTke neranu Buaa A oH paboTaeT ¢ MAKCUMAIIBHOM ISl HETO HArPy3KOH
B TeueHue 70 % BpeMeHu, npu oO6paboTke neranu Buga B — 50 % Bpemenu. B ciyqaitHbiii MOMEHT
BPEMEHH CTAaHOK pab0oTal C MAKCUMAIBHON Harpy3koi. OnpeaeuTh BEpOSITHOCT TOTO, YTO B 3TO BpeMs
OH o0OpabatbiBan netanb Buia A; Buia B.

4. CkopocTh V MOJIeKyJ ra3a MIMeET IUIOTHOCTh PacrpeIeICHUs

2
VY2 2007

J— > .
fW =1z PHVED:

0 mpu V<0

(pactipenenennie MakcBesuia). OnpenenuTh MaTEMaTHYECKOE OKHMJIaHUE U CTAH/IAPTHOE OTKIOHEHHUE
clyyaitHOM Benn4uHbl V .

5. Cnyuaiinble BenuuuHbl X , Y mnpuHuMarorT 3HaueHus 0 u 1 ¢ paBHBIMM BEPOATHOCTSIMU. 3a1aTh UX
COBMECTHOE pacrpeenenue Tak, uroobl p(X,Y)=-1/2. Haiitu B 3ToM ciiyyae EXY .

6. Mapmpyt pazout Ha 900 yuacTkoB. [TorpenHoCcTs N3MEPEHHIA JUTHHBI KaXKIOTO M3 HIX
pacripeiesieHa 1o HOpMajibHOMY 3aKOHY C HYJIEBBIM CPEHUM U CTaHAAPTHBIM OTKJIOHEHHUEM 5 METPOB.
HaiiTh, B kakux npezaenax JeXUT CyMMapHasi IOIPEeIHOCTh ¢ BepossTHOCThIO 0,95. HamomuuMm, yTo

d(L 96) ~0,975.

Bapuant 3

1. B mraxmatHOM TypHUpE y4acTBYIOT 10 4eoBeK, KOTOpbIe pa30MBarOTCs Ha Mapsbl 1o xpeduto. Kakosa
BEPOSITHOCTh TOTO, YTO JIBA CAMBIX CHJIbHBIX IIIAXMATUCTA MOMAYT B OJHY Mapy?

2. DneKkTpuyecKkas Lelb COCTOUT U3 2JIEMEHTOB A, , COEIMHEHHBIX 110 CIEAYIOIIEH CXeMe:

BepOHTHOCTB BbIXOJla U3 CTPOA 3JICMCHTA A< paBHa 0,1 Hpez[nonaraeTCﬂ, YTO 5JICMCHTHI BBIXOJAT M3

CTpOsl HE3aBUCUMO JPYT OT pyra. HallTu BEpOsATHOCTH TOTO, YTO IeNb He OyIeT MPOMYyCKaTh TOK.

3. Ha cGopky nocrynatot netanu ¢ 1Byx aBTomaToB. [lepsiii aBTomat naet 80 %, a Bropoii 20 % Bcex
netaneit, HeoOX0IMMBIX 75t cOOpkH. bpak B mpoayKIuu mepBoro aBToMara coctasiser 1 %, a BToporo
— 4 %. Jletanb, U3roTOBJIEHHAsI aBTOMATOM, OKa3ajach OpakoBaHHOM. KakoBa BEpOSITHOCTH TOTO, YTO
OHa M3rOTOBJIEHA HA MIEPBOM aBTOMarte?

~aft

4. TIIOTHOCTH paclpeleieHus BEPOATHOCTEN ciaydaiiHoi BenumuuHbl X wumeer Bug f(t) = Ae

(pactipenenenue Jlamnaca). 3aecs o« >0. Haittn kosddurmenT A, BBIUHCIUTH MaTeMaTHYECKOE
OKUJIaHUE U CTAaHJAPTHOE OTKJIIOHEHNE. HalfT BEpOSTHOCTH TOTO, YTO CITy4aiiHas BEMUYMHA X TMPHUMET
3HaueHue, donpiree 1/ ¢ .

5. Cnyyaiinble BenmuuuHbl X , Y npuHUMaioT 3HaueHHus 0 1 1 ¢ paBHBIMH BEPOSTHOCTSIMHU. 3aaTh UX
COBMeECTHOE pacnpezenerue Tak, utoobl EXY =0,4 . Haiitu B aTom ciiyuae p(X,Y).

6. KonmudecTBO BOJBI, pacxoayeMoe JKUTEISMH OJHOW KBAPTHPHI B CYTKH, UMEET MOKa3aTelIbHOE
pacripenienenue co cpeHuM 3HaueHueM 100 mutpos. HaliTi, kakoro konudecTBa BOAbI JOCTATOYHO C
BepoaTHOCThIO 0,975 st ynoBieTBOpeHHs] MOTpeOHOCTeN >KUibloB 25 kBapTHp. Hamomuum, yto

d(L 96) ~0,975.

Bapmuanr 4

1. llectp KHUT Ha MOJIKE pacCTaBieHbl CiIy4dailHbIM 0Opa3oM. HaliTu BEpOSITHOCTH TOTO, 4TO JBE
OIpeJIeIEHHbIE KHUTU OKaXYTCS PAAOM (B JTF0OOM MOPSIKE).

2. BepoATHOCTh monagaHuss B MUIIEHb IPU OJHOM BeIcTpene paBHa 0,7. [lo mMumeHu cTpensroT
OJMHOYHBIMHM BBICTpEJIaMH J0 IEPBOr0 IMOMaJaHus, IMOcJe Yero crpensdy mnpekpamiaior. Haiitu
BEPOSITHOCTH TOTO, YTO OyJIET CAelIaHo He 0oJiee TPEX BBICTPEIIOB.
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3. CtyaeHT Bbly4HII K 3K3amMeHy ToJibko 20 BoripocoB u3 30. J{iis1 craun sK3ameHa I0CTaTOYHO OTBETUTD
Ha JIBa M3 TpeX pa3HbIX BOMpocoB. KakoBa BEpOATHOCTH TOro, 4TO dKk3aMeH Oyzaer caan? Kakosa
BEPOSITHOCTH TOT'0, YTO CTYACHT OTBETUJI HA BCE TPHU BOMPOCA, €CJIM U3BECTHO, YTO OH CJaJ SK3aMEH?
4. Cnyuyaiinas BenuunHa X HMEET INIOTHOCTh pacipeieieHUs

A e npu tefa; o);
f(t)=<oV2r

0 mput < a.

Haiitn HOpMHUPYIOLIYI0 KOHCTaHTY A, BBIYHCIHTh MaTeMaTtndeckoe oxuaanue. [locTpouts rpadux
IJIOTHOCTHU pacipeneseHus npu a=o =1.

5. Cnyuaiinble BenmuuuHbl X , Y mnpuHuMaroT 3Ha4eHus 0 U 1 ¢ paBHBIMU BEpOSATHOCTSAMU. 3a7aTh UX
COBMECTHOE pacmpezeneHue Tak, utoobl p(X,Y)=-1/3. Haiitu B 3Tom ciiydae EXY .

6. KonmnuecTtBo 10-komeeyHbIX MOHET, HEOOXOIUMOE I BBIIAYU KaXI0H c/layMl B Kacce, IPUHUMAET
3HaueHus ot 0 10 4 ¢ paBHBIMU BEpOSATHOCTSIMHU. HaliTi, CKONBKO TODKHO ObITH 10-KOMeeYHBIX MOHET
B Kacce, 4To0bI ¢ BepossTHOCThIO 0,95 nx xBaTuio Ha 200 Bb1au caaun. HamomMuamm, 9To

(L 64) ~0,95.

1. Ha otpe3ke AB Haynauy BeiOupatorcs ase Toukdu M u N . KakoBa BepOSTHOCTH TOTO, YTO TOYKA
M oxaxercs Ommke K Touke N, uem k Touke A?
2. DneKTpuyeckas Lelb COCTOUT U3 2JIEMEHTOB A, , COEIMHEHHBIX 110 CIEAYIOIIEH CXeMe:

BepositHocTh BhIXOZ@ M3 cTposi sneMeHTa A paBHa 0,1, ocranbHbX 31emeHToB A — 1o 0,04.

[Ipenmonaraercs, 4YTo 3IEMEHTHI BBIXOAAT U3 CTPOSl HE3aBUCUMO JpYr OT Jpyra. HaiiTu BeposiTHOCTH
TOTO, 4TO IEMb Oy/IeT MPOITYCKaTh TOK.

3. IIpubop cocTOUT U3 ABYX HE3ABUCHUMO pabOTaOIIUX OJIOKOB, BEPOSITHOCTH OTKa3a KOTOPHIX 32 CMEHY
paBubl cootBeTcTBeHHO 0,05 1 0,08. BeposTHOCTh BBIXOJa U3 CTPOs MPUOOpa MPU OTKa3e OJAHOTO U3
6moxoB paBHa 0,8; mpu oTkaze o0oux 0;10k0B — 1. OnpeneanTs BEepOATHOCTh BBIX0/1a IPUOOpa U3 CTPOs
3a cMeHy. HaliTi BEpOsITHOCTD TOTO, UTO OTKa3ajau 00a OJI0Ka, €CIIM U3BECTHO, YTO MPUOOP BBHIIIET U3
CTpOSl.

4. Pacnpenenenue Ilapero mpuOIMKEHHO OMMCHIBAET PACIpPE/EICHHUE JT0XOA0B (DU3MUECKHUX JIMII.
IInoTHOCTH pacnpesneneHus paBHa

At mput>6;

f(t)=
0 mput < 6.

3nece a>1, 6>0 — mapamerpsl pacnpezaeneHus, A — HoOpMupyoomas KOHCTaHTa. Haiitu
KOoHCTaHTy A. BpumCINTG 3HAa4YeHHWE MapaMeTpa «, NMPU KOTOPOM MAaTeMaTH4ecKoe OXHIaHHe
MPEBOCXOIUT 3HaueHue napamerpa 6 B 10 pas.
5. Cnyuaiinble BenuuuHbel X , Y mnpuHuMarotT 3HaueHus 0 u 1 ¢ paBHBIMHM BEPOATHOCTSIMU. 3a7aTh UX
COBMECTHOE pactpeesieHne Tak, urobsr EXY =0,5. Haittu B aTom ciiyuae p(X,Y).
6. Bpems oxupganus aBToOyca HaccaXXMpoM HMMEET I10Ka3aTEeNIbHOE PpaclpeieeHue CO CPEeJHHM
3HayeHueM 10 munyt. HaiiTu npenensl, B KOTOPBIX ¢ BEepOSTHOCTBIO 0,95 JeXUT cymMMapHOE Bpems,

3aTpaveHHOe Ha OKuIaHue aBToOyca 3a 48 moesmok. Hamomuunm, uro ®(1,96) ~0,975.

Bapmuanr S

1. Homep nmotepetinoro 6mnera coctout u3 3 mudp. KakoBa BeposITHOCTB TOTO, YTO BCE IUQPPHI B3SITOTO
HayJauy OuiieTa OKaXXyTcs pa3IndHbIMU?

2. Ilo MumeHu no 0THOMY pasy CTPEISIoT 3 cTpeiika. BeposTHOCTs nonananus s nepsoro pasHa 0,5,
g Broporo — 0,6, muist Tpetbero — 0,7. HaiiTu BEpOSITHOCTS pOBHO JIBYX IONAlaHUM.
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3. B cemu ypHax conmepkutcs 1o 2 OenbIX U 2 4epHBIX 1Iapa, a B TPeX YpHaX Mo 7 OebIX U 3 YepHBIX
mapa. KakoBa BepoSTHOCTb, UTO W3 YpHBI, B3ATOM Haydady, OymeT u3BiedeH Oenbrii map? Haiitu
BEPOSITHOCTb, UTO IIap U3BJICUCH U3 YPHBI C 7 OEIBIMU U 3 YEpHBIMU IIApAMH, €CIIH OH OKa3aJICsI OEIIbIM.
4. BpeMmsi OCTMKEHHS CTaHAAPTHBIM OpPOYHOBCKHMM JBM)KCHHEM YPOBHS & HWMEET IUIOTHOCTH
pacnpezeneHus

2
At ¥/ pp t>0;

mput <O0.

f(t) =

Haiitn Hopmupyromyro koHcranty A. Jloka3aTe, 4TO MaTeMaTH4YeCKOEC OXKHIAHHE BpPEMCHU

noctuxenus He cymiectryer. (Cruenath 3ameny a / Jt= y).

5. Cnyuaiinbie BenmuuuHbl X , Y mnpuHuMaroT 3Ha4eHus 0 U 1 ¢ paBHBIMU BEpOSATHOCTSAMU. 3a7aTh UX
COBMECTHOE pacnpezeneHue tak, utoobl p(X,Y) =—1. Haiitu B 3ToMm ciiyqae EXY .

6. CymmapHoe BpeMst pabOoThI MAIIMHBI CKJIA/IBIBACTCS] U3 HHTEPBAIOB BPEMEHH, KK/ U3 KOTOPHIX
U3MepSIeTCsl CO CTAaHJAPTHBIM OTKJIOHEHHEM B | MuHyTy. HaliTi 4nciio HHTEpBaJIOB BpEMEHHU TaKoe,
4T00BI (pakTHYECKOEe BpeMs pabOThl OTIMYAIOCH OT U3MEPEHHOTO MO0 MOTYJII0 He 0oJIbIle, yeM Ha 2
yaca, ¢ BeposaTHOCTBIO He MeHee 0,95. Hatomunm, uto ®(1,96) ~0,975.

Bapuanr 6

1. B 6purane 3 pabouux. KakoBa BepoATHOCTb TOr0, YTO MO KpailHEW Mepe ABOE U3 HUX POIMINCH B
OJIUH U TOT K€ JIeHb Heaenu? CUuTaTh, 4YTO BEPOSITHOCTH POJUTHCS B KAXKIBIA U3 JTHEH OJTMHAKOBBHI.

2. DneKTpuyecKas Lelb COCTOUT U3 2JIEMEHTOB A, , COEIMHEHHBIX 110 CIEAYIOIIEH CXeMe:

BepositHocTh BbIXOZA U3 cTpos snementa A, paBHa 0,01, ocranbHbix 31emeHToB A — mo 0,1.

IIpennonaraercs, YTO 3JE€MEHTHI BBIXOJIAT U3 CTPOS HE3aBUCUMO APYT OT JIpyra. HailTu BeposTHOCTH
TOTO, 4TO IEMb OyJIeT MPOITYCKaTh TOK.

3. TenerpagHoe cooOLIEHHE COCTOMT W3 CHUTHAJIOB «TOYKa» U «THpe». M3BecTHO, 4TO Cpeau
IIepe/laBaeMbIX CUTHAJIOB «TOUYKa» U «THPE» BCTpEUaroTCsl B OTHoLeHU! 3:2. 13-3a nomex uckaxaercs
B cpenHeM 25 % cur"anos «rouka» u 20 % CUTHAIOB «TUPE», IPUYEM «TOUYKa» UCKAKAETCS B «TUPEY,
a «TUPC» B «TOUKY». Haiitu BCPOATHOCTb MCKAXXCHUA CHUIHAJIA. OHpeI[CJ'H/ITI) BEPOATHOCTL TOT'O, 4YTO
IepelaBain «TUPE», €CIIU U3BECTHO, YTO MPUHSIHN «TOUKY».

4. [InoTHOCTH pacnpeesieHnsl BEpOATHOCTEH CIydailHON BEIMUMHBI X UMEET BUJL

————— npu|t|<6;
f(t)= l+(t/0)
0 npu|t|> 6
(yceuennoe pacnpeaencaue Komm). Haliti koadduiment A, BBIYUCIATH MAaTEMAaTHUECKOE OKUIAHNE
U CTaHJapTHOE OTKJIOHeHHe. HallTu BeposSTHOCTD TOTO, UTO CilydaliHas BeJIMUYMHA X TNPUMET 3HAYEHUE,

Gombmee 6 /+/3.

5. Cnyyaiinble BenuuuHbl X , Y mnpuHUMaroT 3HaueHHusd 0 1 1 ¢ paBHBIMH BEpOSITHOCTAMU. 3a7aTh UX
COBMECTHOE pacrpesierneHne Tak, utoosr EXY =1/ 3. Haiitu B 3ToMm ciiydae po(X,Y).

6. Yucio cepuasnos, IpocMaTpUBaEMbIX 3a JIEHb BEIOpaHHBIM Hay/Jjauy CTYJEHTOM, UMEET
pacnpenenenue Ilyaccona ¢ napamerpom 0,8. HaiiTu npenensl, B KOTOPBIX € BEPOSITHOCTBIO 0,9 J1exKUT
YHUCIIO MPOCMOTPOB CEPHAIOB 3a JIEHb CTyJIeHTamMu rpynmnbl u3 20 yenoBek. Hanmomuum, 4to

D(L64) ~0,95.

Bapuanr 7
1. Momnomoii 4emoBeK JOTOBOPUIICS BCTPETUTHCS ¢ ACBYIIKOW Mexay 9 u 10 wacamu u oGeran x1ath
e€ mo 10 ygacos. [leBymka obermana xaath ero 10 MUHYT, eciau MpuaeT paHbline. HaliTu BeposITHOCTH
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TOT0, YTO OHM BCTpeTsTcs. [Ipenmnonaraercs, YT0 MOMEHTBI UX NPUXOAAa PAaBHOBEPOSTHHI B TCUCHUE
qaca.

2. Ilpu nepenaue Texcta B cpeaHeM S5 % OYyKB MCKa)kaeTcs U MPUHUMaETCs HeBepHO. Ilepenano cioBo
n3 6 OykB. KakoBa BepoOSITHOCTb TOro, 4TO Bce OYyKBbl CjOBa OyAyT MPHUHATHI IPABUIBHO?
[Ipenmnonaraercs, 4To OYKBBI HCKaKAIOTCS HE3aBUCHMO JIPYT OT Jpyra.

3. B Tupe umeercs 6 0qMHAKOBBIX Ha BUJ| pyXel. BeposTHOCTh nonagaHus B MULIEHb AJIS IBYX U3 HUX
o 0,9, s tpex no 0,8 u st oguoro 0,3. KakoBa BEpOsATHOCTH TOTO, YTO CTPEJIOK TOMAJIET B MUILICHb,
eciii OH BbIOMpaeT pyxbe Hayaauy? KakoBa BepOsSTHOCTb TOro, YTO OBLIO BBIOpaHO pYXbe, AJSA
KOTOpOTr0 BEpOsATHOCTH nonajganus 0,3, mpu yclIOBUH, YTO CTPEJIOK IOTA B MUILIEHB?

4. MakcUMallbHBIA HYJIb CTaHAapTHOrO GpoyHoBckoro aswkenus Ha [0;1] mmeer koopaumuary X ¢

HenpepbrIBHON (YHKIMEH pacipeeseHus

F(t) = Aarcsin/t npu t€f0; 1];
1 mput>1.
Haiitu xoncranty A. Iloctpouts rpaduku QyHKIUU paclpelesieHUs] U IUIOTHOCTH pacIpeleieHUs

cilydaiiHOH BeqinuuHbl X . BBIYMCIUTh MaTeMaTHYeCKOE 0)KUJIaHUE CITy4YallHOM BETMYMHbI JX.

5. Cnyyaiinble BenuuuHbel X , Y npuHUMaroT 3HaueHus 0 1 1 ¢ paBHBIMHM BEpOSTHOCTSMHU. 3aaTh UX
coBMecTHOE pacnpezenetrue Tak, utobbl p(X,Y ) =0,1. Haiitu B 3ToM ciyuae EXY .

6. BpeMsi oxkuiaHus aBTo0yca acCaKUpOM UMEET MOKa3aTeIbHOE PACIPEACICHUE CO CPEAHUM
3HaueHueM 8 MuHyT. Halitu nipeniensl, B KOTOPBIX ¢ BEPOATHOCTHIO 0,95 J1eKUT CyMMapHOe BpeMsl
oxumanust aprodyca 3a 100 moe3nok. Hamomuum, uto ®(1,96) ~0,975.

Bbuiers! 1uggepeHiupoBaHHOro 3a4eTa

Buier 1
1. ITonsiTue BepositTHocTU. Kitaccuueckoe onpesiesieHre BEpOsITHOCTH. | eoMeTpudeckue BepOsITHOCTH.
3anava o Bctpede. CoObITHSL, Onlepaliiy Ha/l HUMU. AKCHOMaTHY€ECKOE 3a/1aHNue BEPOSITHOCTH, OCHOBHbBIE
CBOWCTBA BEPOATHOCTH.
2. [InotHOCTH pacnpesiesieHus: paBHa

4X3 4

—e"  mpu x>0;

F)=1 6
0 mpu X < 0.

HaiiTi onenky MakcumanbHOro npasjaonogo0us napamerpa 6 > 0.

3. Tlo peanuzanusiM He3aBUCUMBIX BBIOOPOK X,Y 00beMoB 6 u 10 U3 HOpMAIBHOTO paclpeesieHus ¢
o o 2 v v/ o
U3BECTHOM aucnepcuedl o =1 BerYMCIIeHBl 3HAUeHHs cTatUcTUK X =2, Y =—2. Haiitu (BbIpasuTth

yepe3 ¢yHkuuto Jlammaca) peaqbHO JOCTUTHYTBHIM YpOBEHb 3HAUMMOCTH THIIOTE3bl O PaBEHCTBE
MaTeMaTHYeCKUX 0KUJaHUN MPOTUB ABYCTOPOHHEH alnbTepPHATUBBI.

Buaer 2

1. DnemMeHTHl KOMOMHATOPUKHU. BBIOOpKHU C BO3BpalieHneM u 06e3 Bo3BpalleHus. Pa3Mmenienne 4acTuil
no suedikaM. Craructukn MakcBemta—Dboneimana, bo3ze—DOliHmrTeiina, ®epmu—/upaka.
['unepreomeTpuueckoe pacnpeesieHue.

2. Cniy4aliHbple BETUYMHBI IPUHUMAIOT 3HAYEeHUs 2, 3, 4 ¢ BEpOSATHOCTAMHU

P{X =2}=p*, P{X =3}=p(1- p),P{X =4}=1-p.
Haiitu orieHKy MakcMMaJIbHOTO TpaBaononoous napamerpa 0< p <1.

3. Tlo peanuzanusiM He3aBUCHMBIX BBIOOpoK X,Y o0beMa 32 M3 HOPMaJLHOTO paclpeieseHus ¢

M3BECTHOI jmcniepcueil o =4 BbluMCleHbl 3HaueHns cratuctuk X =2, Y =10. Haiftu (BeIpa3uth
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gyepes (yHkuuto Jlammaca) peanbHO JOCTUTHYTBIM YpPOBEHb 3HAYMMOCTH THIIOTE3Bl O PaBEHCTBE
MaTeMaTUYECKUX 0XKUJAAHUI MPOTUB JBYCTOPOHHEN aJIbTEPHATHBBI,

buier 3

1. HesaBucumseie coObitus. Cxema bepuymm. ®opmyna bepnymin. Bpems oxumanus B cxeme
bepnynu.

2. [InoTHOCTH pacnpe/iesieHus: paBHa

g —2x/6

0.
F(x)=19 pu X>0;

0 npu X < 0.

Haiitu onlenky MakcuMalibHOTO MTpaBononoous napamerpa 6 > 0.

3. B 400 He3aBUCHMBIX UCTIBITAHUSIX cOOBITHE TTpon3o1nio 220 pa3. Cornacyercs Ju 3TO ¢ THIIOTE30H O
TOM, 4TO BEpOATHOCTH coObiTus 0,5, mpu ypoBHe 3HaunMoctu 0,05? C KakuM mpeaenbHbIM YPOBHEM
3HAYUMOCTH MOKET OBITh MPUHSTA 3Ta runotTe3a? Beipazute ero uepes ¢pynkuuto Jlamnaca.

buier 4

1. YcnoBHas BeposaTHOCTh. Popmyiia noaHoM BepoaTHOoCTH. Dopmyna baiteca.

2. Hcnonwp3ys MeTOI MaKCHUMaJbHOTO MPaBIOMNOI00US, OIEHUTh NapaMeTrp ¢ paBHOMEPHOTO
pacnpenenenus Ha otpeske [0, 0], 6> 0.

3. B 100 He3aBUCUMBIX HUCTIBITAHUAX cOOBITHE Mpousonuio 20 pa3. Cornacyercs M 3TO ¢ TUIIOTE30i 0
TOM, YTO BEepOATHOCTH coObITUs 0,1, mpu ypoBHe 3HaunmocTtu 0,057 C KakuM mpeaenbHbIM YpOBHEM
3HAYUMOCTH MOJKET OBITh MPUHSTA 3Ta THIOTe3a? Beipasutk ero uepes ¢pynkuuto Jlammaca.

Buuer 5

1. Cnydaiinple BenuuuHbl. DYHKIMM paclpelesieHUuss M HMX CBOWCTBA. THUIBI pacupereseHH:
JUCKPETHBIN, aOCOIOTHO HENPEPHIBHBIN, CMEILIAHHBIM.

2. Hcnonp3ys MeTOI MaKCUMAJIbHOIO MPaBONOAOOMS, OLIEHUTh HapamMeTp ¢ paBHOMEPHOTO
pacmpezenienus Ha otpeske [6; 0 +1].

3. BBIUMCIUTH TOCTUTHYTBHIM YpOBEHb 3HAaYMMOCTH KpuTepus Kommoroposa, eciu o0beM BBIOOPKH

pasen 100, a sup_, .., | F, (t)—F,(t)|=0,3.

Buier 6

1. luckpernsle pacnpeneneHus. [IpeoOpa3oBaHus AUCKPETHBIX CIydyalHbIX BedUYuH. OCHOBHBIE
ceMeNCcTBa JUCKPETHBIX PACIIPEIEICHUN.

2. TycTh jaHa BRIGOPKA M3 HOPMAIBLHOTO PACIPEIEICHHS C IApAMETPaMHi @ U O~ . VICTIonb3ys MEeToN
MaKCHUMaJIbHOTO MPaBAONO00Hs, MOCTPOUTH OLIEHKY HEU3BECTHOIO MAaTEMAaTUYECKOro OXHMIAHUS « .
HccnenoBaTh €€ HA HECMELEHHOCTh U COCTOSTENIBHOCTb.

3. Hcnonp3yss KOHCTPYKIUIO JAOBEPUTEIBHOIO MHTEPBaJa, MOCTPOUTh KPUTEPUI aCHMITOTHYECKOTO
YPOBHA & Ul NMpoBepku rumore3bl H:6 =1 no BeIOOpKE U3 MOKAa3aTEIbHOIO PACHpPEIEECHUs ¢
napaMmeTpom 6 .

buier 7
1. ABcomoTHO HempepbIBHBIE pactipenencHus. [IpeoOpa3oBanus ciiydaliHbIX BEJIWYUH C a0COJIFOTHO
HeNpepbIBHBIM pacnpeaeneHneM. OCHOBHbIE ceMeiicTBa aOCOMOTHO HEMPEPHIBHBIX pacIipe/iesIeHui.
2

2. [lycte nana BEIOOpKA W3 HOPMAIBHOTO PacIpeieieHUs ¢ TapaMeTpaMu @ U o . Mlcronb3yst MeTo.

o 2
MaKCUMAaJILHOTO MTPABIONIOI00MS, TIOCTPOHUTD OIIEHKY HEU3BECTHOW UCIIEPCUN O, €CIIM ¢ M3BECTHO.
HccnenoBaTh ee Ha HECMEIIEHHOCTh U COCTOSTEIEHOCTb.
3. HMcronb3ysi KOHCTPYKIIMIO TOBEPUTEIHHOTO MHTEpPBaia, TIOCTPOUTH KPUTEPHUH ACHMITOTHYECKOTO
YpOBHS & Juisi TpoBepku Tumore3sl H:6=1/2 mo BeIOOpKe W3 pacnpenencHus bepHymnn ¢
napaMeTpoMm 6 .
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Buier 8
1. MHOTOMEpHBIE paclpeieNICHHs U TIIIOTHOCTH, UX OCHOBHBIE CBOMCTBA, IPUMEPHI.

2
2. ITycTp naHa BBIOOpKA U3 HOPMAJIBHOTO PacIpeneeHus ¢ napameTpaMu @ u o . Mcnonb3ys MeTon

o 2
MaKCHMaJbHOTO IPaBIONOAO0OMUS, NOCTPOUTh OLEHKY HEM3BECTHOW JUCHEpCUU O, €ClIH «
Heu3BecTHO. McciieoBaTh €€ Ha HECMEIEHHOCTb U COCTOSATENIBHOCTb.
3. Hcnonp3ys KOHCTPYKLUIO JOBEPUTEIBHOIO MHTEpBaJa, MOCTPOUTh KPUTEPUI aCHMIITOTHYECKOTO
YpOBHSL & AJis IpoBepku runore3sl H: @ =1 no BeiOOpke u3 pacnpeznenenus [lyaccona c mapamerpom
0.

buier 9
1. HezaBucumele ciydaiiHple BeauuuHbl. Kpurepuu He3aBUCUMOCTH. DYHKIMHM OT HE3aBUCUMBIX
CIIy4alHBIX BEJIMYHH.

2. Tlo BmGopke (X,,...,X,) u3 pacupenenenus Jlamaca ¢ miotHocteio f,(t)=4e,  teR,
MOCTPOMTH OIIEHKY mapameTpa A >0 MeTOI0M MaKCHMAaJIBHOTO MPaBIONOI00HS.

3. OcHOBHasi I'MIIOTE3a COCTOMT B TOM, YTO PACIpPEIEIECHHUE DIEMEHTOB BBIOOPKM PABHOMEPHOE Ha
otpeske ot 0 10 3, a aJlbTepHATUBHAS — B TOM, 4TO paclpe/eieHre paBHOMEPHOE Ha OTpe3Ke oT 1 J10
4. Kpurepuii oTBepraer oCHOBHYIO Tunotesy, eciu X, > C. Haiitu C Takoe, yToObI BEPOATHOCTb

omuOku 1 pona paBusinace 1/ 3. Kakoa npu 3Tom OyaeT BEpOSATHOCTh OMUOKH 2 pojia?

Bujer 10

1. Martemaruueckoe OKMAAHUE CIIyd4allHOW BEJIUYMHBI M €ro CBOWCTBa, npumepsl. HepaBeHCTBO
Mapxkoga. Hepasenctso Mencena.

2. TlocTpouTh OLIEHKY MaKCHMMajJbHOI'O IpaBoIonoOus mo BbIOOpKe M3 pacmpeneneHus Ilapero c
IJIOTHOCTBIO

0

—, t2
f,(t) =<1t L.

0, t<1

Jlokazatb COCTOSATENBHOCTD MOJYYEHHOM OLICHKHU.

3. OcHOBHas TUIIOTE€3a COCTOMT B TOM, YTO PACIPE/EICHHE 3JIEMEHTOB BBHIOOPKM PAaBHOMEPHOE Ha
orpeske oT 0 10 2, a anbTepHaTUBHAs — B TOM, YTO paclpeeleHue paBHOMEPHOE Ha oTpe3ke oT 0 10
4. Kputepuii oTBepraer ocHOBHYIO rumoresy, ecau X, = C. Haiitu C Takoe, 4ToOBI BEpOSTHOCTH

omn6Oku 1 pona pasHsnacs 0,1. KakoBa npu a3Tom OyieT BEposTHOCTh OMKUOKH 2 pona?

Buier 11

1. MoMeHTBI, BOIPOCHI WX CYLIECTBOBaHMs. Jlucmepcus M CpeIHEKBAaIpaTHUECKOE OTKJIOHEHHE
ciy4daiiHol BennuuHbl. VX cBoiictBa. [Ipumepsl. HepaBenctBo YeOrbiena.

2. lana BBIOOpKA U3 paclpesieleHus C MI0THOCThIO

e’ t>0,

o (1 0, t<@.
Haiitn onenky mig 6 MeronoM MOMEHTOB. byaer nm moslydeHHas OLIEHKa HECMEIEHHOM u
COCTOSITEJIBHOM?
3. OcHOBHas TUIOTE€3a COCTOMT B TOM, 4YTO BEpPOSATHOCTh ycrmexa B HchbITaHuu paBHa 0,9, a
albTepHaTHBHAs: — B TOM, 4TO BeposATHOCTH ycnexa 0,2. Kputepuii NpuHUMAET OCHOBHYIO THIIOTE3Y,
€CJIM B 2 HE3aBUCUMBIX UCIBITAHUSIX NMPOU30LLIO He MeHblle | ycrnexa. Haiitu BeposiTHocTH omn6ok 1
u 2 poja.

Buaer 12
1. KoBapuanus. Koadduiment koppensiuu u ero CBOHCTBa.
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2. Jlana BBIOOpKA U3 paclpeieeHus C MI0THOCTHIO
e’ t>0,

ot 0, t<é.
Haiitn onenky mis € MeTogoM MakCHMaJIbHOTO mpaBiaonofoOus. byaer nu mosyueHHas OlLEHKa
HECMEILIEHHON U COCTOSATENbHON?
3. OcHOBHas TUIIOTE3a COCTOMT B TOM, YTO BEPOATHOCTH ycllexa B HcHbITaHUM paBHa 0,9, a
albTEpPHATUBHAS — B TOM, YTO BEpOSATHOCTH ycrnexa 0,5. Kpurepuil npuHuMaeT OCHOBHYIO THIIOTE3Y,
€CJIM B 3 HEe3aBHMCHUMBIX MCIBITAHUSAX ITpou3o1io 3 ycrnexa. Halitu BepositHocTH ommbok 1 u 2 poxa.

Buuer 13

1. Matpuna koBapuauuii. MHOroMmepHOe HOpMaabHOE PACIIPEAEIECHUE U €r0 CBOICTBA.

2. Ucnonb3ys METOJ MOMEHTOB, OLIEHUTH NapamMeTp ¢ pPaBHOMEPHOI'O paclpeiesieHUsl Ha OTpeE3Ke
[0, 8+1]. VccrenoBaTh MOMYYEHHYO OLIEHKY HA COCTOSATEIBHOCTb.

3. ITo BBIOOpKE M3 MOKA3aTENBLHOTO PACIpENeNeHUs] C MapaMeTpoM ¢ MOCTPOUTH JOBEPUTEIbHBIN
MHTEpBaJ JJId [apaMeTpa ¢ aCUMITOTHYECKOro YpoBHA 1—¢.

buaer 14

1. Xapakrepuctuueckue v Ipou3BosaiMe GyHKIMH: OpeeNieHus U CBolicTBa. Pacnipenenenue cyMmmbl
HE3aBUCHMBIX CIIYYalHBIX BEJIMYHMH, UMEIOIINX raMMa-pacipeieiicHue.

2. Wcnonb3yss METOJI MOMEHTOB, OIICHUTH IMapameTp ¢ pPaBHOMEPHOIO pacIpeiesieHus] Ha OTpe3Ke
[-6, 0], 6 >0. UccnenoBarh MoNy4eHHYIO OLIEHKY Ha COCTOSTEILHOCTS.

3. Ilo BeIOOpKE U3 pactpenenenus [lyaccona ¢ mapamerpoM A MOCTPOUTH JTOBEPUTEIBHBIN MHTEPBAI
JUTsl MapaMeTpa A aCUMITOTHYECKOTO YPOBHA 1— & .

Bbuaer 15
1. Pacnpenenenne MaxkcBemia—DbonbsiiMana. Pacnpenenenue ckopocTeil W SHEpruii MOJIEKYN rasa.
Pacnipenenenne monyns ckopoctu. CpeaHeKBaipaTUHIECcKas CKOPOCTb.

2
2. HYCTB JaHa BbI60pKa N3 HOPMAJIBHOTO PACIIPCACIICHUA C ITIapaMCTpaM & U O . I/ICHOJIB?»YH MECTO

o 2
MOMCHTOB, ITOCTPOUTH OLICHKY HCU3BECTHOU NUCIIEPCUN O , €CIIM ¢ HCU3BCCTHO. HccnenoBath ee Ha
HECMCUICHHOCTD N COCTOATCIIbHOCTD.

3. Iycts Y, = efx+a

€ B MOJIeNM HOPMAIILHOM PETPECCHH.

, i=1..,n.3necp X, €R. Haiitn oleHKy MakCUMaJIbHOTO TPaBIOMIOIO0MS IS

Buier 16

1. CxomuMOCTh MO pachpeeneHuto. TeopeMa O HENpepbIBHOM COOTBETCTBUHU. CXOIUMOCTH TIO
pacrpesieieHuI0 K KOHCTaHTe. 3akoH Oonbmux yucen XuHYMHA. CXOIUMOCTH C BEPOSTHOCTBHIO
€IMHUIIA, €€ CBOMCTBA. 3akoH Ooybmmx uncen Koamoroposa.

2. lana BbIOOpKA U3 paclpeaeNeHus C IMIOTHOCTHIO

3?62, te0,d],
0, t¢[0,60]
Haiitn ouenky mapamerpa 6 >0 MeTogOM MaKCHMaJIbHOTO MPBAONOA0OMS, HCCIENOBaTh €€

COCTOSITEJIBHOCTb.
3. Ilo BeIOOpPKE U3 pacnpeneneHus bepHymin ¢ mapameTpoM P HOCTPOUTH JOBEPUTEIbHBIN HHTEPBAI

fa (t) =

I TTapaMeTpa p ACUMIITOTUYCCKOI'O YPOBHS 1-¢.

Bbuaer 17
1. LlenTpansHas npenenbHas Teopema. Teopema MyaBpa—Jlamaca.
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2. TIycTh naHa BRIGOPKA M3 HOPMAILHOTO PACHPEIE/ICHHS C IApaMeTpaMu @ U o~ . VCTonb3ys MeTox
MOMEHTOB, TIOCTPOMTH OIIEHKY HEHM3BECTHOH MNCIEPCHH O, eClM ¢ W3BecTHO. MccrenoBath ee Ha
HECMEUIEHHOCTb U COCTOSITENIbHOCTb.

3. ITo BbIOOpPKE M3 PaBHOMEPHOT'O pacipeesieHus Ha oTpe3ke oT 0 10 € MOCTPOUTH JAOBEPUTENIbHBIN
WHTEpBaJ [ apamerpa 6 acCUMITOTHYECKOro ypoBHs 1—¢.

Buier 18
1. Teopema Ilyaccona.

2. TlycTh lana BHIGOPKA M3 HOPMATLHOTO PACTIPE/IEICHUs C TIapaMeTpaMu @ U o . Mcronb3ys MeTos
MOMEHTOB, IIOCTPOUTH OLIEHKY HEM3BECTHOTO MaTeMaTH4ecKoro oxujgaHus « . MccienoBaTh ee Ha
HECMEILEHHOCTb U COCTOSITEIBHOCTb.

3. Ilyets Y, =x/60+¢, i=Ll..,n. 3necp X,0€R,0#0. HaiiTh oumeHKy MaKCHMaJIbHOTO

MpaBa0NoI00ust Uist € B MOJIEIM HOPMAIILHOW PETPECCHH.

bujaer 19
1. MoaenupoBaHue CIlydailHbIX BEJIMYUH U BEKTOPOB.

2. Mo BeiGopke (X,,...,X,) u3 pacupenenenns Jlaraca ¢ miothocteio f,(f)=4e™  teR,
MIOCTPOMTH OIIEHKY nmapameTpa A >0 MeT00M MOMEHTOB.
3. Ilycts Y, = 0%’ +¢&, i=1...,n.3nech X, 6 € R . Haiitit OnieHKY MAKCHMAIbHOTO TIPABIOIO00HS I

€ B MOJENIM HOPMAJIBHOWM PErpeCcCHH.

Buaer 20
1. BapuanuonHnslii psi. Omnupuueckas QyHKuus pacnpezaeneHus. Teopema [nnBenko—KanTemu.
I'ucTorpamma v MOJUIOH YacTOT.

2. 3anucath GopMyITy AJsl BRIYMCICHHST HECMEIICHHOM BBIOOPOYHOM aucnepceuu 1o Beibopke (X, X,)
oobema 2. Hailtu ee maremarnueckoe oxxupanue, ecnu X, U X, npuHuMaroT 3HadeHus 0 u 1 ¢

BEPOSTHOCTAMU 110 1/ 2.

3. HaiiTu onieHKy napamerpa o nepBoMy MOMEHTY, IPOBEPUTH €€ COCTOSTENbHOCTh U HECMEILICHHOCTb
U BBIYHCIUTH €€ JUCIIEPCHIO, €CIIM DJIEMEHTHI BBHIOOPKH HMEIOT HOPMAlIbHOE pacIpe/esieHHe ¢
napamerpamu a,l1.

Buier 21

1. 3amaga oneHMBaHUS HEU3BECTHBIX IapamMeTpoB. HecMeneHHOCTh, COCTOATEIBHOCTH OLICHOK.
Br160pouHbIe MOMEHTHI M UX CBOMCTBA. BhIOOpOUYHBIE aCUMMETPUS U DKCIIECC.

2. C momoIIp0 METO/Ia MaKCUMAJILHOTO MPaBIONOI00MS TTOCTPOUTH OIICHKY mapamerpa & >0, ecnu
SNEMEHTH BHICOPKH HMEIOT IIOTHOCTh pacnpenenenns 2t/ 67 npu te[0,0]. Uccnenopars
MIOJIyYEHHYIO OLIEHKY Ha COCTOATEIbHOCTb.

3. Haiitu onieHKy napaMeTpa o nepBoMy MOMEHTY, IIPOBEPUTD €€ COCTOATEIbHOCTh U HECMEIIICHHOCTh
U BBIYHUCIMTH €€ JMCIEPCHIO, €CIM DJIEMEHThl BBIOOPKHM HMMEIOT IOKa3aTeIbHOE DPACHpEeNICHHE C
napamerpom 1/ 6, 6 >0.

buaer 22

1. Metoa momeHTOB. COCTOSATETHLHOCTh OIIEHOK, MMOJTYyYE€HHBIX METOJJOM MOMEHTOB.

2. C momMoIp0 METO/Ia MAaKCUMAJIBLHOTO MPaBIOMNOI00MS TTOCTPOUTH OIICHKY mapamerpa & >0, ecinu
AJIEMEHTHI BEHIOOPKU UMEIOT TJIOTHOCTD PacIipeieTICHUs oot npu t €[0,1]. Uccnenosars mony4yeHHy0
OIICHKY Ha COCTOSITEIbHOCTD.

3. HaiiTu onieHKy nmapaMeTrpa no nepBoMy MOMEHTY, IPOBEPUTH €€ COCTOSITEIbHOCTh U HECMEIIEHHOCTh
U BBIYUCIHTH €€ JUCIEPCHIO, €CJIH D3JIEMEHTHl BBIOOPKH HMMEIOT pacmpeaeneHue beprymmm c
nmapameTpom p .
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Buuer 23
1. MeToa MakCUMaJIbHOTO MPaBIOTIOI00MSI.
2. Ilpu kakux 3HaueHusAx napamerpa @ >0 pacnpenenenus [lapeTo ¢ mIOTHOCTHIO

o
—, 2
fa(t) — t0+1’ 1’
0, t<1

CYLIECTBYET OLIEHKa [1apamMeTpa 10 NEPBOMY MOMEHTY? MOKHO JIM IOCTPOUTH COCTOSITENIbHYIO OLIEHKY
METOJIOM MOMEHTOB B CiIy4ae, KOI/1a OILIEHKH T10 IEPBOMY MOMEHTY HE CYIIECTBYeT?

3. IlocTpouTh AOBEPUTENBHBIM MHTEPBA ISl apaMeTpa « AaCUMITOTHYECKOro YpoBHsS 1— &, eciu
3JIEMEHTHI BEHIOOPKH UMEIOT MOKa3aTeNIbHOE pacipeeNieHue ¢ mapamerpom « > 0.

Buuer 24
1. 3amaua nuHeiHoW perpeccun. OlleHMBaHUE IapaMeTpoB. Mojenu ¢ MNOJUHOMUAIBHBIM U
UUKJIMYECKUM TPEHJIOM.

2. To Bei6opke (X,,...,X,) METOJOM MOMEHTOB HaiiTH JIBe pa3nudHbie oneHku mapamerpa P €(0,1),
€CIIM U3BECTHO, YTO

P{X,=1}=p/2,P{X,=2}=p/2,P{X;=3}=1-p.

ByayT 51 nostydeHHbIE OLIEHKU COCTOSITEIbHBIMU?

3. Ilyets Y, =0/X +¢, i=1..,n. 3mecb X #0,6cR. HaiitTu OLEHKY MaKCHMAJIbHOIO
MPaBaONOI00US 1ig € B MOJEIIM HOPMAIBHOM PErpecCru.

Bbuaer 25
1. Pactipenenenusi, cBsA3aHHBIC ¢ HOPMaAIbHBIM (XU-KBajapaT, CTerogeHTa, Duiepa).
2. MerooM MOMEHTOB HaWTH OIEHKY mapamerpa o >0 10 BBIOOpPKE U3 IOKa3aTEIHLHOTO

—at o
pacnpenenenus ¢ wiotHocteio f (t) =ae™, t>0. Byuer ju oueHKa COCTOSTENHHON?

—t/ o
3. s BHIGOPKH M3 pacpesiesieHus € INIOTHOCTBIO € ° | t > 0, HalTH OLIEHKY ITapaMeTpa 110 EPBOMY
MOMEHTY, IPOBEPUTH €€ COCTOATEILHOCTh U HECMEIICHHOCTh U BBIYUCIIUTH €€ IUCIIEPCHUIO.

Buier 26
1. Jlemma @umepa. Teopema 0 CBOMCTBaX BBIOOPOYHOTO CPETHEr0 W BBHIOOPOUHOW AMCTIEPCUM IS
BbIOOPOK U3 HOPMAJIBHOM COBOKYITHOCTH.
2. lana BbIOOpKA U3 pacrpeaeseH s C MIOTHOCTbIO
£ (t)= 3?6073, te]0,4],
o 0, t¢[0,6]

Haiitn ouenky nmapamerpa € >0 METO10M MOMEHTOB, HCCIIEI0BATh €€ Ha COCTOSTEIILHOCTD.
3. J1nst Be1OOpKHM U3 pacnpeaenenus [lyaccona ¢ napamerpoM A HalTH OLIEHKY IapaMeTpa Mo IepBOMY
MOMEHTY, IPOBEPUTH €€ COCTOSTEIbHOCTh U HECMEILIEHHOCTh U BBIUMCIIUTD €€ IUCIIEPCHIO.

Bbuaer 27
1. JloBepuTenbHbIE UHTEPBAJIBI IJIs1 TApAMETPOB HOPMAIBHOTO pPaclpeIeTIeHUs.
2. C noMoIIbi0 MeT0/1a MOMEHTOB MTOCTPOUTH OILICHKY mapameTpa € > 0, eciiu pacupeeeHne BBIOOpKH

2
umeer iotHocth 2t/ 6 npu t €[0, 8]. Uccnenosars moiyyeHHYO OIEHKY Ha COCTOATENBHOCTD.
3. st BBIOOPKH M3 pacnpesieieHus bepHy i ¢ mapamMeTpoM P HalTH OIIEHKY [apaMeTpa 1o MepBoMy
MOMCHTY, IPOBEPUTH €€ COCTOATCIbHOCTh U HECMCIICHHOCTDb U BBIYUCIIUTL €€ JUCIICPCUIO.

Bbuaer 28
1. AcuMnTOTHYECKHE IOBEPUTEIIbHBIE HHTEPBAJIBI.
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2. C noMo111b10 MET0/1a MOMEHTOB ITOCTPOUTH OLIEHKY MmapameTpa € > 0, eciiu pacnpeeseHrne BbIOOpKU
umeer mwiotHocTs At mpu t €[0,1]. MccnenosaTh IOMy4eHHYIO OIEHKY Ha COCTOSATENBHOCT.

3. Mmeetcst BbIOOpKAa 00beMa N W3 pacHpeiesieHus ¢ KOHEYHOW HeHyneBoil aucnepcueit. [1o stoit
BbIOOpKE MOCTPOEHBI 2 OLEHKM MaTeMaTHMYeCKOro OXMJAHMs: CpeAHee 10 BCeil BbIOOpKE M NEpBbIH
31eMeHT BbIOOpKU. CpaBHUTH AUCIIEPCUU ITUX OLICHOK.

buaer 29

1. TlpoBepka rumore3, OCHOBHbIe IOHATHSA. Kpurepuu cormacus KosamoropoBa, Xu-KBajpar.
[TocTpoenne KpuTepust ¢ TOMOIIBIO JTOBEPUTEIHLHOTO HHTEPBAJIA.

2. TlocTpoUTh OICHKY MaKCHMAJIBHOTO IPaBOIOA00MS 10 BBIOOpKE W3 pacmpexencHus [lapero ¢
IJIOTHOCTBIO

0
— t2

f (1) =<t L.
0, t<1

JIoKa3aTh COCTOSATENBHOCTD MONYYCHHOW OLICHKH.
3. Ilycrs Y, =6sinx, +¢;, i=1...,n.3aecp X, 6 € R. Haiitu onjeHKy MakCUMalIbHOTO ITPABIOIIOI00Hs

Uig 6 B MOJIENH HOpMaJbHOU PErpeccuu.

Buaer 30

1. IlpoBepka rumore3 B ciydae HeckoJbkux BbIOOpoK. Kpurepuit KonmoropoBa—CMmupHoBa
OJTHOPOJHOCTH JABYX BbIOOpOK. IIpoBepka rumore3 o coBHaJeHUM HapaMETPOB JABYX HOPMAJIbHBIX
coBokynHocTel. [IpoBepka runore3sl 0 HEKOPPEIUPOBAHHOCTH KOMIIOHEHT JIBYMEPHON HOpMaJIbHOMN
BBIOOPKH.

2. Jlana BbIOOpKA U3 paclpeaeseHus C IJIOTHOCTbIO

e’ t>0,

f ()=
o) 0, t<é.

Haiitu omnenky nmns € wmetonoM MOMEHTOB. byner nuM mnonydyeHHas OIEHKAa HECMEIIEHHOM U
COCTOSITENLHOM?

3. OCHOBHasl TUIIOTE3a COCTOUT B TOM, YTO BEPOSITHOCTH yCIleXa B UCIIbITaHUU paBHa 0,8, a
allbTepHaTUBHAsi — B TOM, YTO BepoATHOCTH ycnexa 0,1. Kpurepuili npuHumMaeT 0CHOBHYIO THIIOTE3Y,

€CIIU B 2 HE3aBMCHUMBIX MCIIBITAHUSIX MPOM30LLI0 He MeHblIe | ycriexa. Haiftu BeposiTHOCTH omnbok 1
u 2 poja.

OneHouHble MaTepuanbl IO IMPOMEXYTOYHOM aTTecTaluy, IpEeIHAa3HAYEHHBbIE I IPOBEPKHU
COOTBETCTBHUSI YPOBHSI NMOATOTOBKM MO aucuumianHe TpedoBanusM PI'OC, xpansrcs Ha Kadenpe-
paspaborturke PII/] B meyaTHOM M 3JI€KTPOHHOM BUJIE.
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JIuer akryanusanuu (poHAa OLEHOYHBIX CPEACTB
o gucuuniauHe « Teopusi BepoATHOCTE U MAaTeMAaTHYECKasA CTATHCTHKA»
no HanpaBjeHuio noarorosku 03.03.02 dusuka
IIpoduias «O0mas n pynaamenranbHasg QUIHKA»

Jara u Ne
XapakTepHUCTUKA BHECEHHBIX IIPOTOKOJIA [Tonnuce
U3MEHEHHUH (C yKa3aHWEM IIyHKTOB JJOKyMeHTa) | YuéHoro coBeta ®® | OTBETCTBEHHOI'O
HI'Y
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