TEOPHY BEPOATHOCTEN I MATEMATUYECKAS CTATUCTUKA
(6-if cemecTp)
Jlektop — Aprewm [lapiosuu KoBameBckuit

I. Teopusa BepoaTHOCTEI

1. ITongarue BepogaTHocTu. Kitaccuueckoe omnpe/iejieHne BepoaTHOCTH. ['eoMeTpuieckune BeposT-
HOCTHU. 3ajiada o Bcrpede. CoObiTHsA, onmeparuu Haj HuMu. O0IIee ompejeeHne BepPOSITHOCTH.
OcHOBHBIE CBOHCTBA BEPOSITHOCTH: JOMOJHEHN, BKIOUCHNA, O0beINHEHN.

2. DJeMeHTbl KOMOMHATOpUKH. BBIOOpKEH ¢ BO3BpalmeHneM u 06e3 Bo3BparneHus. Paswmerre-
nue gacturn, no sdeitkam. Crarucruku Makcseia—bosbivana, boze—itnmreiina, Pepvu—
upaxka. ['unepreomerpudeckoe pacipeje/ieHue.

3. HezaBucumnbie cobwbitusi. Cxema Beprysn. @opwmysna Bepraysm. Bpems oxumanus B cxeme
Bepnyiim.

4. YcnoBaag BepogaTHOCTL. Popmysta moaHoi BepoaTHocTH. Popmyna bBaiiteca.

5. Cayuaitupie Besmanabl. OYHKIUKE paclpejie/ieHnsd U UX cBoiicTBa. THIBI pacipeje/eHuii:
MUCKPETHBIN, aOCOJIOTHO HEeIIPEPBIBHBIM, CMEIIAHHbIA.

6. Iuckpetnbie pacupeaenennd. [Ipeobpa3oBanus TUCKPETHBIX CAYyYalHBIX BeaunduH. OCHOB-
Hble CeMelCTBa JUCKPETHBIX PaCIpee/IeHuil: BBIPOK IeHHOe, BepHy/uin, OnHOMHAIBHOE, TeOMeT-
pudeckoe, [Iyaccona.

7. ABcositoTHO HenpepbIiBHBIE pactpesesienus. [Ipeobpa3oBanusi CIydaiitHBIX BeJMIHH ¢ abCO-
JIIOTHO HEMePBIBHBIM pactpesenenrem. OCHOBHBIE cemeiicTBa abCOFOTHO HEMPEPBIBHBIX PacCIpe-
JleJICHW#: paBHOMEPHOE, ToKa3aTeIbHOe, TaMMa-pacipe/ieieHne, HopMaJibHoe.

8. MHoromepHbie pacipejie/ieHus U IJIOTHOCTU, UX OCHOBHBIE CBOWCTBA, IIPUMEPbI: paBHOMEp-
HOe B 00/1aCTH, MHOTOMEpPHOE CTaHIapTHOEe HOPMAJIbHOE.

9. HesaBucumbie ciayuaiinbie Benunnbl. Kputepun nezaBucuMocts. CoxpaHeHne HE3aBHCHMO-
CTH TIPH MPeoOPa30BaAHULX CAYIAdHBIX BesndanH. PopMmyia CBEPTKH.

10. Maremarudeckoe OKuJaHUE CJIy4YailHON BEJMYUHBI U €r0 CBOUCTBA, (POPMYJIbI JIJIsi BHIYUC-
sennst, npnvepsi. Hepaserncrso Mapkosa. Hepagserncrso lencena.

11. MomeHTBI, BOITPOCH WX CyIIecTBOBaHus. /luctepcust u cpelHeKBaIPATHIECKOE OTKJIOHEHHUE
caydaitnoii Besmuunbl. VIx cBoiicrBa. Ilpumepsr. Hepasencrso Yebbimesa.

12. Kopapuamnus. Kosddunuear xkoppediun 1 ero cBoiicraa.

13. Marpuna koBapuanuii. MHOrOMepHOE HOpMAaJIbHOE pacipejeaeHne U ero CBOiCTBa.

14. XapakTepucTuiecKne u Mpou3BosdIinue (pyHKIIUA: OlpeaeeHns U cBoiicTBa. Pacmpegesne-
HUE CyMMbl HE3aBUCUMBIX CJIyYaflHbIX BEJUYUH, UMEIONIMX I'aMMa-pPACIPE/Ie/IeHuEe, HOPMAJIbHOEe
pacipe/iejieHue.

15. Pacupenenenne Makcsesuia—bosibiimana. Pacnpejesienue ckopocreit u sHepruit MoJieKyJ
raza. Pacnpenesnenne momysist ckopoctu. CpegHekBapaTuieckasi CKOPOCTh.

16. CxomgumocTh 10 pacupeeaernio. Teopema 0 HETPePHIBHOM COOTBeTCTBIN. CXOAMMOCTH 10
pacipesesieHui0 K KOHCTaHTe. 3aKOH O0bmuX 4duces XuH4InHA. CXOIUMOCTH C BEPOATHOCTBHIO
eJINHUTIA, ee CBoWcTBa. 3aKOH 0oJibIIuX dnces Kosmoropona.

17. llenTpanbpHasa npeeabHasg Teopema. Teopema Myaspa—Jlammaca.

18. Teopema Ilyaccona.

19. Mojiesinposanue ciydailHbIX BeJIMYUH U BEKTOPOB.

II. MaTremaTnyeckad CTaTHUCTUKA

1. Bapuanuonusiit psiji. Omuupudeckas pynkius paciupesesenuns. Teopema [mmBenko—Kanresu.
['ucrorpamMma u MOJIUIOH YACTOT.

2. 3ajjava ONEeHNBAaHUSI HEM3BECTHBIX mMapaMerpoB. HecMemeHHocTh, cOCTOSITETbHOCTD OTEHOK.
Bribopounbie MOMEHTBI ¥ UX CBOHCTBA. BHIOOpOUYHbIE acUMMETPHST U IKCIECC.

3. Metox momenToB. COCTOSITE/IHHOCTH OIEHOK, TOJIYIYeHHBIX METOJI0M MOMEHTOR.

4. MeToa MaKCHMAaJILHOI'O IIPAaB/IOIOA00MS.



5. 3ajaua JsmmHeliHON perpeccun. OnennBanue mapaMerpoB. Mojenn ¢ MOJMHOMHUAIBHBIM U
MUKJITIECKUM TPEHIOM.

6. Pacipesienienusi, cBsi3aHHbIe ¢ HOpMAJbHBIM (Xu-KBaapar, Crhiomenta, Quirepa).

7. Jlemma Quriepa. Teopema o cBoiicTBaXx BBIOOPOYHOIO CpeIHEr0 W BBIOOPOYHOM JTHCIIEPCUI
JIJIS BBIOOPOK M3 HOPMAJIBLHOI'O pacIpeeeHus.

8. Tounble moBepHUTEIHLHBIE HHTEPBAJBI /I MTapaMeTPOB HOPMAJIBLHOTO pacHpeeTeHn.

9. AcuMmrrrorudeckue JJOBEPUTEIbHbIE HHTEPBAJIBIL.

10. Craructuueckue kpurepun. [[oHITHS CTATHCTUYECKOI TUIIOTE3bI, CTATUCTUYECKOTO KPHU-
Tepusi, BEPOATHOCTEN OmMMOOK 1MepBOro u BToporo poja. Kpurepuu coryiacuss Kosmoroposa, xu-
kBajpar [lupcona. CBs3b CTATUCTUYIECKUX KPUTEPHUEB U JOBEPUTEILHBIX HHTEPBAJIOB.

Ilnan cemuuapon
1-1% cemunap: Kitaccudeckasi BEpOATHOCTHaAs MO/iesib. KomOunaTopuka.
2-1 cemunap: 'muepreomerpuyeckoe paciipejesenue. [‘eomerpuyeckass BepOSITHOCTHAs MO-
JIeJ1b.
G cemunap: HezaBucumbie cobwrtusi. Cxema Beprysuim.
G cemunap: Yeyaosubie BeposTaocTr. Qopmyna nonoit BepositHoctu. Popmyiia Baiieca.
U cemunap: Pacupenenenus caydaiiHbIX BeJTHYIUH.
6-11 cemunap: IlpeobpazoBanusg caydaifHbIX BEJTUYUNH.
7-1 cemunap: MaTeMaTndeckKoe OKUJAHUE U JTHCIIEPCHS.
8- cemunrap: KoBapuamus n KodhMUIHEHT KOppeaainn. XapaKTepUCTHIeCKne U IPOu3BO-
Jisare pyHKIuu.
9-1 cemunap: IlpenenbHbie TEOPEMBI.
10-% cemunap: Beibopka u BeiOOpoUHBIe XapakTepuctuku. OneHNBaHNEe HEU3BECTHHIX MapPa-
MEeTPOB METOJIOM MOMEHTOB.
11-1 cemunap: OneHuBaHKe HEU3BECTHLIX MTapaMETPOB METOJI0M MaKCHMAaJbHOI'O IPABJIOIO-
J100us. 3aj1a4uu JUHEHHON perpeccuu.
12-1i cemunap: VIHTepBaIbHOE OIEHUBAHUE.
13-4 cemunap: CTaTUCTUUECKNE TUIOTE3bl U KPUTEPUH.
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4-
5-

Sagadn

1.1. HaiiTu BepogTHOCTH TOTO, YTO IIPHU IOJAOPACHIBAHUY UTPAJIbHONW KOCTH:
a) BBIMAJIET YUCIIO 3;
6) BBIMAJIET YUCJIO0, OTTUIHOE OT TPEX;
B) BBINAJIET YUCJIO, HE MEHbIIee TPeX.

1.2. OxrokparHo Gpocaercs napa urpaabubix Kocreit. Halitu BeposgiTHOCTH TOTO, 9TO:
a) CyMMa BBIIABIIUX OYKOB OKAKeTCsl PABHA TPEM;

6) BBIIAYT OJMHAKOBBIE IDAHM;
B) CYMMa BBIIIaBHINX OYKOB OKa>KeTCd HE€ MEHbIIEe IeCTH.

1.3. n KHUT TPOU3BOJBHBIM 00PA30M PACCTABJIAIOTCS Ha KHUKHOII moJiKe. KakoBa BepOSITHOCTH
TOr0, 4TO JiBe (DUKCUPOBAHHBIE KHUT'U OKAXKYTCS CTOSIIUMHE PsIIOM?

1.4. Yucna 1; 2; ...; n paccraBjieHbl ciaydaiiHbiM obpaszom. Ilpemmosaras, 9To pasudHbIe
PACIIOJIOXKEHHST YHCe]T PABHOBEPOSITHHI, HAMITH BEPOSITHOCTH TOTO, UTO YHcaa 1, 2, 3 pacmooKeHbl
B LIOPsIJIKEe BO3pACTAaHKs, HO HE 00s3aTe/IbHO PsJIOM.

1.5. Haiftu BeposiTHOCTH TOT0, 9TO B HayraJl BIOpaHHOM YeTbipex3HadHom Homepe (ot 0000 10
9999):

a) Bce nUdPHI OINHAKOBBI;
6) Bce udpPHI pasIHIHb;
B) DOBHO TPH OJMHAKOBbBIE TUMPHI;



I') TOJIBKO JIBe OJMHAKOBBIE THQPHI;
1) JiBe Maphl OJMHAKOBBIX MHMD.

1.6. HaiiTu BeposgTHOCTb TOTO, 9YTO B HAyTa | BBIODAHHOM TPEX3HATHOM aBTOMOOMIBHOM HOMEDE:

a) Bce nudPbI OJIUHAKOBBI;
6) Bce nudpPbl pasIHIHb;
B) TOJILKO JIBE OJMHAKOBbIE MU(DPHI.

1.7. B yiudr BoCbMUITAXKHOT'O JIOMa Ha I[EPBOM 3ITazKe BXOJAT D uesioBeK. HeszaBucumo ot
JIDYTUX KazKJIblfi MOXKeT BBIUTH C PABHBIMU IIAHCAMHU HA JIFOOOM dTarke, HaYUHAs CO BTOPOIO.
KakoBa BepogTHOCTH TOTO, YTO:

a) BCe BBIyT HA Y€TBEPTOM STarKe;

6) Bce TsITePO BHIMYT HA OJHOM W TOM YK€ ITarKe;

B) BCe MsITepO BBIHYT HA PA3HBIX TazKax’

1.8. Pebenok urpaer c mecarbio OykBamu paspe3noii azdoykm: A, A, A, E, I, K, M, M, T, T.
KakoBa BepOSITHOCTH TOTO, YTO MPH CAYYANHOM PACIOJIOKEHUU OYKB B DS OH MOJYIUT CJIOBO
"MATEMATUKA"?

1.9. Byxksbl, cocrasiisoiue Baiy dhaMu/inio, Halucau Ha KapToOdKaxX, 3aTeM KapTOYKH 1epe-
TACOBAJIM U CTAJIM BBIKJIAJ/IBIBATH B psi/l B CIydaiiHoM nopsijike. KakoBa BeposgTHOCTH TOTO, 4TO B
pesyabrare nmoayuntcesa Bama davuinsa?

1.10. V desoBeka B KapMaHe 1 KJIO4Yeil, U3 KOTOPBIX TOJIBKO OJUH IMOJXOJUT K €ro JIBepH.
Kutroun noc/ie1oBaTesibHO U3BJIeKaroTcs (6e3 Bo3BpalleHus ) 10 TeX 10D, MOKA He MOSBUTCS HY K-
Hblil K104, HaiiTu BepogTHOCTH TOrO, 9TO HYKHBII K0 MOABHUTCA Npu k-M u3Biedennn. Kak
U3MEHUTCS 3T BEPOSATHOCTH, €CJIH KU KayKIblil pa3 BO3BpaIIaeTcs 0OPATHO B KapMaH?

1.11. VI3 Kommoanl, HacUYUTHIBaIONIEl 36 KapT, HayTra, 1 m3BaeKaoTcs 6 KapT. KakoBa BepoITHOCTD
TOrO, 4TO:

a) CPeJiM HUX OKAaXKeTCs Ty3 IUK;

0) cpejim HUX OKarKeTCsl POBHO OJMH TY3;

B) CPeJIM HUX OKarKyTCsl POBHO JiBe OYOHOBBIE KapTHI;
I) CpeJi HUX OKayKeTcst XoTs Obl oJHa OyOHOBast Kapra?

1.12. B sorepee n 6uyieToB, U3 KOTOPBIX M BLIUIPHIIHBIX. HekTo mpuobperaer k GuierTos.
HaiiTu BepoaTHOCTH TOTO, YTO XOTs ObI OWH OUJIET OKAYKETCS BBIUTDBITITHBIM.

1.13. Ha maxmatuyio J0ocKy u3 64 KJIeTOK CTaBATCd HayJdady JBe JaJbh pasHoro msera. C
KaKoil BEpOATHOCTBIO OHU He OyayT «OuTh» JApyr apyra’

1.14. B jorepeitnom ousiere 20 nosieit, Ha 10 U3 KOTOPHIX PaCIOJIOKEHbI OYKBbI CJIOBA, «aBTO-
MObmIby. Irpok nocjiejioBaresibHO OTKpbIBaeT 1oJist. Ecjin on Haifjier Bce OYKBbI CJIOBA «aBTOMO-
oub», orkpbiB 10 10JIeit, OH BBIUIPbIBaeT aBTOMOOM/Ib. ey on Haiijer ux, orkpbiB 11 moJieit,
OH BBIUTPBIBAET CTOMMOCTH MOJIOBUHBI aBTOMOOUIs1. Hail T BeposTHOCTH BHIUTPHITIIA ABTOMOOMIIS
U CTOUMOCTH TOJIOBUHBI aBTOMOOWJIS, €CJIH MOJIS OTKPBIBAIOTCS HAYTAdYy.

2.1. HemobpocoBecTHblil KazHadeil 3aMeHu 3 u3 50 30/I0TBIX MOHET B Ka3He Ha (aJibIIuBLIE.
CynTan B3BemmuBaeT 2 HAyraJ BBIOPAHHBIX MOHeTHl. KakoBa BepOSITHOCTH TOTO, UYTO Ka3Hadeil
oyaer yiuden?

2.2. I3 gyucen 1, 2, ..., 49 nayraa BeiOUpaoTca n (pUKCUPYIOTCS 6 TUCET, CIUTAIONINECS BBIUT-
pobimabiMu. Hekro, »Kejtaloniuii Boiurparb, HayraJj, Hasbiaer cBou 6 uuces uz 49. Kakosa Bepo-
SITHOCTh, YTO CPE/IM HA3BAHHBIX UM YUCEJI OKAYKETCsl HE MEHEe TPEX BBIUTPBIITHBIX !

2.3. I'pynma, cocrosimmasi u3 2n jieBylieK u 21 IOHOIIeH, JeJNTCs TPOU3BOJILHBIM 00pPa3oM Ha
JIBE PaBHbIE MO KOJUYECTBY TOJArpyIIbl. HaiiTu BeposTHOCTH TOr0, 4TO B KarKJOW MOArPYIIe
OKayKeTCsl TIOPOBHY IOHOIIEil U /ieByIIIeK.

2.4. B amuke nmeercs 4 3eJIeHbIX, 5 CHHUX 1 6 KpacHBIX mapoB. Hayrax Beibupaercs jBa 1mapa.
KakoBa BepogTHOCTH TOTO, ITO
a) 9T0 Gy/IyT CUHUH U 3eJeHBIH MAaphI;

) HIapbl OKAzKyTCsl OJIHOIO IBETA;
B) HIAPbl OKAXKYTCsI PA3IMIHBIX [[BETOB.



2.5. I3 koJtoj1pl, HacuuTHIBAIONIEH H2 KapThl, HAyTa/ n3BJIeKaloT 6 kKapT. KakoBa BepOSTHOCTD,
9TO Cpen HUX OYAyT MPeJICTaBUTE/IM BCEX UeThIPEX MaCTei?!

2.6. B kymneitubiii Baron (9 kyme mo 4 mecra) npogano Ne+4 Gueros. Haiitu BeposgTHOCTD
TOTO, YTO 3aHATHIMH OKA3ATHCh POBHO IATH KyIle (uepe3 Ne 0603HA4YEH HOMED CTYJIEHTA IO
CHUCKY TPYIIIHBI).

2.7. I'pynna, coctodriasa u3 3n 10HOMIel 1 3 IeBYINeK, JeJTUTCA MPON3BOJIHLHBIM 00pa30M Ha TPH
PaBHbBIE 110 KOJUYECTBY MOArpyIibl. KakoBa BEpOSTHOCTH, 9YTO BCE JEBYIIKH OKAZKyTCs B PA3HBIX
noarpynmnax’?

2.8. n pasIMYHBIX MMAPOB MPOW3BOJBHBIM 00PA30M PACK/IAIBIBAIOTCS 10 N smukaM. Kakosa
BEPOSITHOCTh, 9TO TPU 3TOM POBHO OJIMH SIIIHUK OKAYKETCS TYCTHIM !

2.9. n CTYIEeHTOB MPOW3BOJIBHBIM 00PA30M PACXOAATCs 1o k ayauropusiv. KakoBa BepOSITHOCT,
YTO B HEPBOH ayUTOPUU OKAKETCS 1 CTYI€HTOB, BO BTOPOil — Ng CTYIEHTOB, ..., B k-if ayuTopun
— N CTYJAEHTOB, N1 + ...+ ng =n?

2.10. 13 orpeska [0,1] mayras BeiGupaercss yuciao. KakoBa BepOSTHOCTb, UTO B JEeCATHYHOl
3aIlMCH 3TOTO YHCIa BTOpasd Iudpa mocae 3amsaToil OymaeT 1BOHKoi?

2.11. Ha orpe3ok eauHUYIHON JIJIMHBI IPOU3BOJIBHBIM 00Pa30M OPOIIEHBI J[B€ TOYKHU, KOTOPDIE
JIeISIT OTPe30K Ha Tpu dacTu. KakoBa BEPOSTHOCTB, 9YTO W3 ITUX FaCTEHl MOKHO COCTABUTH TPe-
YTOJbHUK !

2.12. B ksazpar ¢ sepmmuavu (0,0), (0,1), (1,0), (1,1) maymaay G6pomrena touka. O6o3HATNM
gepe3 X, Y ee koopaunatel. [Ipeanosaraercs, 9To BepOATHOCTD HOMAJAHUS B 00TACTh, JIEZKATITY O
MEeJTMKOM BHYTPH KBaJIpaTa, 3aBUCUT JIUIIb OT ILIOMIAIN 3TOW 00JACTH U TPOMOPIMOHATBHA €.

a) Jokazark, uto qis 0 < u < 1, 0 < v < 1 BBIIOJHEHO

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

6) maiitu g 0 < ¢ < 1 BeposgTHOCTH

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

B) Haiitu P{X +Y <t} s 0 <t < 2.

2.13. Ha orpe3ok giunabl [ npousBosibHBIM 00pa3om Opotmensl Tpu Touku. Ilycrs X, Y, Z —
PACCTOSTHUS /10 9TUX TOYEK OT JIEBOTO KOHIA OTpe3ka. KakoBa BEPOSITHOCTH, 9TO W3 OTPE3KOB C
mumaamvu X, Y u Z MOXKHO COCTaBUTH TPEYTOJHHUK?

2.14. Otpesok jyuHbl | JOMaeTcs B HPOU3BOJIBHON Touke. KakoBa BepOATHOCTD, UTO JJTHHA
HauGOJIBIIEr0 00JIOMKa TpeBocxoauT 2 /37

2.15. Touka GpocaeTrcs Hayaady B KBajpaT. HailTu BeposTHOCTH TOTO, UTO TOYKA IMOMAJIET B
KDYT, BIUCAHHBLIN B 3TOT KBa/IpaT.

2.16. Touka GpocaeTcs Haygady B TpeyroJbHUK ¢ BepmmHamu B Toukax (0,0),(2,0) u (0,1).
Haittu BeposiTHOCTH TOIO, 4TO
a) abcrucca TOUKN OKazkercs Gosbine 1/2;

6) opauHaTa TOUKM OKazKeTcst Gosbire 1/2.

3.1. DjieMeHTHI 1enu BHIXOAAT W3 CTPOsi (MEPeroparT) He3aBUCHMO JIPYT OT JIpyra ¢ BeposiT-
Hoctamu 1o 0,1. HaiiTu BepogTHOCTH TOTO, 9TO IENb U3 TPEX JIEMEHTOB OyJeT MPOMyCKaTh TOK
npu (a) mocsenoBarebHOM, (6) MapasIeIbHOM COeUHEHNH 7IEMEHTOB.

3.2. Cobwituss Ay, ..., A, HE3aBHUCHUMBI, U3BECTHBI BeposiTHOCTH p; = P(A;), i =1, ..., n.
HaiiTu BepodTHOCTH TOTO, 4TO:

a) HpOU30iiIeT POBHO OJHO U3 Aj;

0) He mpousoiiger Hu OxHO u3 A;;

B) mpou3soiiger Xors Obl 0jHO U3 A;.

3.3. IlpousBogdT 3 HE3aBUCUMBIX CJIydallHbIX repectranoBKu OYKB Barreit davuinn. Borauc-
JINTH BEPOSITHOCTH TOTO, UTO:

a) xors Obl pa3 nmosydnsiack Bamra damuims;
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6) Kax bl pa3 nosayvanach Barra davumst.

CpaBHUTH BEPOSITHOCTH, HaiijieHHbIe B TyHKTaX (&) u (0).

3.4. Ilycrb cobpiTre A He 3aBucuT oT camoro cebsd. Jlokazarn, uyro Torna P(A) pasua 0 wau 1.

3.5. B map paauyca R naynady 6pocatorcd n Todek. HailTu BepoaTHOCTb TOTO, YTO PACCTOsIHUE
OT TIeHTpa Imapa JIo OJrKaiinieit Touku oyaeT He Menbine a, 0 < a < R.

3.6. Ctpenok A mopazkaeT MHUIIEHbL ¢ BepoaTHOCThIO 0,6, cTpemok B — ¢ BepogTHOCTHIO 0,5,
crpesiok C' — ¢ BeposTaocTbio 0,4. Crpesiku ja/iu 3aJil 10 Mulied. KakoBa BepOSTHOCTD, YTO
POBHO JIB€ IIyJIU TONAJIA B HEJb?

3.7. Yro BeposiTHEE, BHIUTPATH Y PABHOCUJILHOIO ITPOTUBHUKA 3 napTuu u3 4 wiv 5 napruit us
8?7 Huubux Her.

3.8. JIpoe urparoT B Urpy, moovyepeaHo opocasi MoHeTy. BeiurpasimmM cautaeTcss TOT, KTO Tep-
BBIM HOJIy4IuT repd. HaiiTu BepogTHOCTDH TOTO, 9TO MIpa 3aKOHYUTCA Ha k-M Opocanuu. Kakosa
BEPOSITHOCTH BBIUTPHIIIA JIJISI UTPOKA, HATHHAIOIIETO UIpy?!

3.9. 10 jrobuTe et o 1/1e THOTO JIOBA PHIOBI HE3ABUCUMO JPYT OT JIPYTa MPOU3BOJILHBIM 00pa3oM
pa3MeIIaTcsa Ha JbIy 03epa, nMerInero (¢opMmy Kpyra paguyca 1 kM. KakoBa BepogaTHOCTDH TOTO,
49TO HEe MeHee D PbI0AKOB pacojioxkarcs Ha paccrosinuu 6osee 200 m ot Gepera?

3.10. Haiitu BepOATHOCTD TOT'O, YTO B 70 UCIBITAHUAX CXeMbl DepHyJLIM C BEPOATHOCTHIO yCIexa
P MOsIBATCST M + | yCcriexoB, npudeM [ yCIexoB MOSIBATCS B MOCAEIHUX | UCIBITAHUSX.

3.11. Taxmaructbl A u B pemmin chirparh Mexk, 1y coboit Mmard. MI3BecTHO, 9T0 A BHINTPHIBAET
KayKJIy10 HapTuio y B ¢ BeposTHOCTBIO 2/3, U ¢ BepOSTHOCTBIO 1/3 mpourpeiBaer. B ¢Bs3u ¢ srum
JUTs I00e bl B MaT4de UrpoKy A HyzkHO HaOpaTh 4 04YKa, a UIPOKy B /s mobeabl JOCTATOYHO
HaOpaTh 2 OYKa (3a BBHIUTPHINI B MAPTUH JAETCA OYKO, 33 HPOUrPHINT — () OYKOB, HUYBUX HET).
PaBubl i 1mmraHcH Ha ycmex?

3.12. Haiitu BepoSTHOCTD TOTO, 94TO k-if 110 TOPSIJKY yCIEX B CEPUU IOCJIEI0BATE/IbHBIX HCIIbI-
raHuit BepHy/in npousoiiger Ha [-M HCIIBITAHWH.

3.13. Haittu BepogTHOCTH TOrO, 4TO 1ipu 12 nogdpachiBaHUSX UTPAJIbHO KocTu 6 pa3 BbIaIeT
JeTHOE YucJio u 6 pa3 eJnHATIA.

3.14. B kpyr Brnucan kBajpat. Haiitu BeposTHOCTH TOTO, uTO 13 10 TOUYEK, OPOIIEHHBIX HAY/1aqy
B KpYT, YeThIpe IONayT B KBaJpaT, TP — B HUKHUI CETMEHT, U 10 OJHOI — B OCTABIIUECS TPH
cerMeHra.

4.1. Crpenok A mopazkaeT MHUIIEHbL ¢ BepoaTHOCThIO 0,6, cTpemok B — ¢ BepogrHOCTHIO 0,5,
crpenok C' — ¢ BepogTHOCTBIO 0,4, CTpesKn Jaan 3a/ 10 MUIIeHn. VI3BeCTHO, 9TO ABe IIy/IH U3
Tpex nonaju B 1eib. KakoBa BEposiTHOCTH TOr0, 4To npomaxuysics C7

4.2. Haynady BoIOMPAIOT 9KCI0 EPBBIX OYKB OT 2 10 m u3 Bameit dbavusuu (31ecs m — obiee
qucsio OyKB B (baMUIMK) U OCYIIECTBISAIOT UX CIyYaiiHyIO mepecTaHoBKy. HailTu BeposiTHOCTS
TOrO, YTO B pe3yJibrare nojaydutcs Barma dpavuans. Haiitu BeposTHOCTH TOTO, 9TO BHIOpAJIH JIBE
IEPBBIX OYKBBI, €CJIUM U3BECTHO, UYTO Bama dhaMuinsg moyduiach.

4.3. I3 n 3K3aMeHAIMOHHBLIX OUJIETOB CTYJIEHT 3HAET 1M, MIO9TOMY, €CJIU OH 3aiiJeT MepPBhIM Ha
9K3aMeH, TO C BEPOATHOCTBIO 1 /N OH BBITAIIUT «Xopomnuii» Gusier. KakoBa BepOATHOCTD BbITa-
IIUTH «XOPOIIHii» OWJIeT, eciu CTYJEHT 3aiileT Ha 9K3aMeH BTOPHIM?

4.4. JlomycTuM, 9TO BePOSITHOCTH TONMAJAHNS B IeJIh IPU OJHOM BBICTpEse paBHA P, & BEPOST-
HOCTB HOpazKeHus nesin upu k nonajgannax passa 1 — g%, Kakosa BeposgTHOCTH TOrO, 4TO I€JIb
nmopazkeHa, ecJii ObLIO IPOU3BEIEHO N BHICTPEIOB?

4.5. B npojiazKy noctTymnaioT TeJeBU30Phl TpeX 3aBo0B. [[pojyKius nepBoro 3aBojia CoAepzKuT
5% renesn3opos co cKpuIThIM AedexTom, Broporo — 3%, n tperbero — 1%. Kakosa BeposaTHOCTE
nproOPECTH UCIPABHBIA TeJIeBH30p, ecau B MarasuH nocrynmiao 20% TeneBH30pOB € IEpBOrO
3aBoga, 30% — co Broporo u 50% — ¢ Tperbero?

4.6. ITo kaHaIy CBSI31 MOKeT OBITD IIepeTaHa OIHA U3 TpeX mocaenoBaTeabaocTeii Oyks: AAAA,
BBBB, CCCC, npuuem nenaercs 31o ¢ Bepograoctavu 0,3, 0,4 u 0,3 coorBeTcTBerHO. I13BecTHO,
41O JIeficCTBUE LIyMOB Ha IIPUEMHOE YCTPONCTBO yMEHbIIAET BEPOATHOCTH HPABUJILHOIO IIPUEMa
KazKJI0# u3 nepejganubix Oyks 10 0,6, a BEpOSTHOCTD lpreMa KazKJIoi 1nepejjanHoil OyKBbI 3a JIBe
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apyrue pasubl 0,2 u 0,2. [peamnoiaraercs, 4To OyKBbl HCKAXKAIOTCSA HE3ABUCUMO JIPYT OT JIPYTa.
HaiiTu BeposiTHOCTH TOrO, 4TO OBLIA TIepeana mnocjaeaoBareabHocTh AAAA, ecin Ha TPUEMHOM
ycrpoiicrse mosayueno ABCA.

4.7. Tlpeanonoxum, uro 5% Beex myzkuna u 0.25% Beex :keHmun — ganbronunku. Hayram Boi-
OpaHHOe JUIO CTPAJAeT TATBTOHN3MOM. KKaKoBa BEpOATHOCTH TOTO, UTO 9TO MyzKunHa? CUNTATD,
YTO MYKYHWH U YKEHITUH OJINHAKOBOE UUCJIO.

4.8. I3 ypHubl, cojepzxaiiieil 3 0e/iblX U 2 YepHbIX 1Iapa, [epe/IOyKeHbl 2 BbITSHYTHIX HAy/Iady
napa B ypHy, cojepzkaiiyio 4 0esbix u 4 WepHbIX mapa. 3aTeM U3 BTOPOHl YPHBI BBIHYT MIap.
Haiitu BeposiTHOCTH TOTO, 4TO OH O€JIbIi.

P

4.9. Hekoropoe HaceKoMoe ¢ BepOATHOCTBIO 47€ " OTKMaabiBaer k saum, rae k=0, 1, 2,..., a
YUCTIO A MOJOXKUTEIbHO. BepodaTHOCTE pa3BuTusd MOTOMKA U3 difa paBHa p. KakoBa BepogTHOCTH
TOr0, 9TO y HACEKOMOTrO OyIeT POBHO 1M MOTOMKOB?

4.10. B ycsoBusgx upejpliynieit 3ajiaun y HacekoMoro passuiochb 10 noromkos. Kakosa Bepo-
SITHOCTB TOT'0, YTO HPU TOM ObLIO OTI02KeHO 20 stmit?

5.1. Irpok BbIMTpBIBAET OYKO, €CJU TPU MOJAOPACBIBAHUU MOHETHI BbINAaeT repd, U MPOur-
pbIBaeT OYKO B NMpPOTHBHOM ciy4ae. [locrpouth rpacduk pyHkmun pacupejesenus CyMMapHOTO
BBIATDBINIA UTPOKA TOCTEe IBYX OpOCAHUN MOHETHI.

5.2. Iloctpouts rpacduk HyHKINN pacupeneieHns IUcaa TOAOPACBIBAHUN CAMMETPHIHON MO-
HETHI, TPOU3BOIMMBIX JI0 BBIMTQEHUS MEePBOTO Tepda BKIIOYUTETHHO.

5.3. Beipazuth uepe3 byHKIUIO pacrpeeneHus caydailnoit BeJuduabl X BePOATHOCTH CJIEIy-
fouux cobbiruit: P{a < X <b}, P{a < X <b}, P{la < X <b}, P{a <X <b}.

5.4. MoryT Jjiu pyHknuu

(a) f(y) = se7 M, (6) f(y) =e¥, (8) f(y) =cosy, (r) f(y)

OBITH TJIOTHOCTSIMU PACIpeeeHns !

5.5. IlyioTHOCTH pachpeiesienus caydaitnoit Bequanabl X 3a1aercs (popMysioi

Cy?, ye[0,1],
f(y):{ O7y Z%{O,l}

Haiitu C' n dyukiuio pacupeaenenns caydaiiHol BeTuduabl X .

5.6. Ha oTpe3ok jiiHbBI [ TpOU3BOJIBHBIM 00pa3oM OpocatoT jaBe Touku. Haiitu dyHKImo pac-
Ipe/ie/IeHUsT PACCTOAHUS MEYKIY HUMM.

5.7. Borunciinrs dynkiuo ramma-pacupejeenus 'y y B ciydae, korja A = n — 1eJji0e 4ucJio.

5.8. B xpyr pajuyca R nayraj O6pocaior Touky. Haitru:

(a) dyHKIUIO pacnpeieeHns W IJIOTHOCTh PACIIPe/IeJeH s PACCTOSTHUST ITOI TOYKH JI0 IEHTPaA
KpYyTa;

(6) coBMecTHYO (DYHKIHIO pacipe/ieeHus HOJTSPHBIX KOOPJAUHAT TOYKH.

5.9. Touky ©OpocaloT HayIady B TPEYrOJbHHK C BEPHIMHAMH, KOODIUHATHI KOTOPBIX PAaBHbI
(0; 0), (2Ne —15; 0), (0; 15— 2Ne). 3mechr Ne — HOMEp CTYIEHTa HO CIHUCKY rpyinbl. Haiitun
GYHKIIIO pacipejie/ieHus U IJIOTHOCTh PacHpeIe/IeHusd JId KazK/I0i 13 JIeKAPTOBBIX KOO IMHAT
TOYKH.

5.10. IuckperHoe COBMECTHOE pacupejenenue ciaydaitnoro sexropa (X, Y') sagaercs Tabin-
neit:

A

Il
—_

X\WY[1]0]1
1 0,210,110,
1 0,4]0,0]0,3

Haiitu (a) ogaomepHbie pacnpesenenust X u Y; (6) 3akon pacnpejenenus X + Y (B) 3akon
pacnpenenenns Z = Y2,
5.11. KakoBa BEpOATHOCTH TOTrO, UTO 3HAYEHUE CIYYARHON BEJIMYUHBI OKAZKETCA IEJIBIM, €CJIN

U3BECTHO, YTO OHA MMeeT HOpMaJibHOe pacipejeseHue?
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5.12. Cnyuaiiable Benanabl X, Y, Z HE3aBUCHUMbI U UMEIOT pacrupejesnerne bepHym ¢ na-
pamerpom 1/2. Haiitu coBMecTHOE pacipejiesieHie nX CyMMBI U TPOU3Be/IeHHSI.

5.13. n ToOYeK HEe3aBHUCHUMO JpYr OT jpyra Opocatorca Ha orpe3ok [0; a|. Haiitu dbynknmu
pacipe ieieHust U IIOTHOCTH PACIpe/ieseHns CIydaiinbix Besimand (a) Y) (KpaitHsis cjeBa ToUKa),
(6) Y, (kpaiings cupasa Touka), (B) Yy (k- mo cuery cieBa Touka, k = 1,...,n).

6.1. Cnyuaiinasg eqnunaa X muMmeer paBHOMepHOe pactpesenenue Ha [0; 7). Haiitu dynknuro
pacupeeieHust U IJI0THOCTD CiydaiiHoit Bejmdnabl Y = sin X.

6.2. Cuyuaiinas sequuauna X ummeer paBHOMepHOe pacupejesienne na |—m/2; m/2]. Haiitu
GYHKIUIO pacipejesieHus 1 IJI0THOCTDb ¢iydaiinoit Bejnunnbl Y = tg X.

6.3. [LnorHoCcTh pacupesesenus ciaydaiHoil BeJuanabl X 3ajaercs hpopMyJIoi

ot°=1, teo0,1],
f(t):{ 0, tgez{o,ﬁ.

Haiitu miorHOCTDL pacupesenenus caydaiinoir Bemauabl Y = — In X,

6.4. Cayqaitapie BeTnauabl X W Y He3aBUCUMBI U UMEIOT OJHO U TO Ke JUCKPEeTHOe pacipe-
nenenne P{X =y} = P{Y =y} = px, k> 1. Haiitu P{X =Y}.

6.5. Coryuaiiabie Besmauabl X u Y He3aBHCHMBI U pacupejesienbl paBHomepro Ha |0; 1]. Haiiru
IJIOTHOCTh Paciipe/ieJieHust ciaydaitHoit Beanaunbl X — Y.

6.6. Beraucsiurs mo dpopmysie CBepTKH MJIOTHOCTH PACIPEJIeIeHNsT CYMMbI HE3ABUCUMBIX CJIY-
JaifupIx BesmunH X u Y, UMEIoNuX 1mokasaTe/JibHOoe pacipejenenue ¢ mapamerpom 1.

6.7. Cnyuaitnag BeanunHa X MMeeT CTaHIApPTHOe HOpMaJibHOe pacuperenenne. Haiitu dyHK-
UM pachpe/esenns W IJIOTHOCTH caydaiinbix sesnunn (a) Y3 = X2, (B) Yz = sin X.

6.8. B ycyioBusax npeablayiieit 3aaaun HaiiTu hYHKIUIO pacipeieeHus CaydaiiHoil Be THInHbI
max(0, X).

6.9. Ciayuaiinast Besimanna X umeer pasHoMepHoe pacupesjesenue ua |0; 1]. Haiitn dynknuro
pacupejieieHus U IJIOTHOCTH CJIydailHONW BeJIMduHbI Y .

Bapuanr 1. Y = (1 — X)L

Bapuanr 2. Y =2/X.

Bapuant 3. Y = X?/2.

Bapuant 4. Y = 2In(1 — X).

Bapuant 5. Y = 27X,

Bapuant 6. Y = 2X 2.

Bapuant 7. Y = arcsin X.

Bapuaur 8. Y = —1/X.

Bapuanr 9. Y = (1 — X)™%

Bapuant 10. Y = —3/X.

Bapuanr 11. Y = 3/X3.

Bapuanr 12. Y = —2In X.

Bapnanr 13. Y = arctg X.

Bapuanr 14. Y = 2X-1,

Bapuant 15. Y = —2/X2

6.10. X u Y uesasucumpl, upuuem P{X =0} =P{X =1} =1/2, aP{Y <t} =t 0 <t < 1.
Haiitu dyuknun pacupe/esienus ciaydaiiabix Beandud X +Y n XY.

6.11. Ciryuaitnast Bemanna X nMeeT moKa3aTeIbHOE pacipejeieHue ¢ mapamerpom «. Haiitn
pacnpejesennst ciydaiinbix eanunt (a) Y = [X] (neaas wacts X), (6) Y2 = X — [X], (8)
Y3=X (1) Yi=a'lnX, (1)¥;=VX.

6.12. Cayuaiinag Besuuuna X umeer 110THOCTH pacupejenenus f(t) = (w(1+¢*))"! ¢t € R.
Haittu pynknuio u mjioTHOCTH pacipejiesieHus ciydailnoit senunnnl Y = arctg X.

6.13. ITycthr X n Y — He3aBucumMbie ciydaiiHbie BeJIMINHBI, UMeIOIne TToKa3aTeJbHbIe pacipe-

nenenns. Haiitu P{X = 2Y}.
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6.14. Ciyuaitubie Bemannabl X 1 Y He3aBUCHMBI U pacipeesenbl pasaoMepHo Ha |0; 1. Haiiru
IJIOTHOCTh pacipe/ie/ienust caydaiinoil Bejmannab max(X, 2Y).

7.1. Haiitu MmaTeMaTudyeckoe OyKHIaHUAE U JIUCIIEPCHIO YUC/1a OYKOB, BBIIAIAIONINX MIPH OI0Pa-
CBIBAaHUU UT'PAJTBHON KOCTH.

7.2. BBIUHCIUTh MaTeMaTUIeCKOe OXKUJIAHUE W JUCIePCHIO CAYIAHON BEeTUUYMHBI, HMEIOIIEii:
(a) pacupenenenne Ilyaccona,;

(6) reomerpuveckoe pacipe/eseHune;

(B) paBHOMEPHOE pacupejieieHue Ha orpeske [a; b;
(r) mokasaresbHOE pACHpPeeIeHIe C ITAPAMETPOM (;
(1) ramma-pachpeeieHue.

7.3. Beero ectb [Ne — 7| + 3 kutoueii (Ne— HOMep cTyaeHTa 110 CHUCKY TPYIIIHI), W3 HUX TOJBKO
OJIMH IMOJXOJUT K 3aMKy. KiTioun BIOMpPAIOTCS HAyAady IO OJHON U3 CJIEIYIONIUX CXEeM:

a) UCHBITAHHBIN KJIOY B JAJbHENINX UCIBITAHUSIX HE YYaCTBYET;

6) KJII0Y KayKblii pa3 BRIOUpAaeTCs HAYIATy U3 BCEX KIHOUeil.

JIns Kaxk10it cxeMbl HAMTH P pacipeaeaeHns, MaTeMaTHIecKoe OyKHIaHue U CpeIHEeKBaIpa-
TUYECKOe OTKJIOHEHUE YUC/IA HOIBITOK.

7.4. Haiitu maremaTuyeckoe OKHJIaHUE U JIUCIEPCHIO CJIyYaiiHO#W BesmunHbl Y = sin X, ecin
caydvaiinas BennunHa X MMeeT paBHOMEPHOe pacupejesienne Ha: a) [0; 7]; 6) [0; 27).

7.5. Cnyuaitabie Besimanabl X n Y — JIeKapPTOBBI KOOPJAMHATHI TOYKH, OPOIEHHON HAY/IA9y B
eIMHUIHBII KBajapaT. Haiitu MaremaTndeckoe OXKHUJIaHUE U JUCIEPCHIO UX PA3HOCTH.

7.6. Cnyuqaiiapie BeinauHbl X U Y HE3aBUCUMBI, X HMeeT CTaHJapPTHOe HOPMAJbHOE pacIpe-
nenenne, Y umeer pacnpejesnenue Bepuysin ¢ napamerpom 1/3. HailTn mMaTeMaTuveckue OxKu-
JAHUS ¥ JUCTIepcun caydaitupix Bemau (a) 2X +3Y; (6) X —9Y — 1.

7.7. Ha orpesok [0; 0] Gpocator naymady n touek. Haiitu mMaremaTnueckue 0KuJaHUST U JTUC-
IepCHU CJIydaiiHbIX BesimunH X (1) — KOOpAMHATHI Kpaiineit cupasa ToYKH 1 X(,) — KOOPAMHATHI
KpaiiHeil cjeBa TOYKH.

7.8. Beraucmmrh MOMEHT k-10 TOPSi/IKA CJAYIAHOW BEJIMYUHBI, UMEIOIIei:

(a) paBHOMEpHOE pacpejiesieHne,
(6) ramMma-pacmpe/ieieHue.

7.9. Cayuaiinas Bemanna X NPHHAMAET HATYpaJIbHbIE 3HAYeHus ¢ BepogTHocTsimu P{X = k} =
Ck=1% k =1,2,.... Kak naiitu C? Kakoro mopsaka MOMeHTHI CYIIeCTBYIOT y 3TOH caydaiiHoii
BeTMIUHBI X 7

7.10. Cayuaiinas Bemmunna X uMeeT mioTHOCTH pacupeaeaenns f(t) = 3t~2 upu t > 1. Torma
EX = [F3t3dt =3/2, EX? = [[“3t™*dt =1, DX ' =1 — (3/2)? < 0. Ho usBecrno, uro
Jucnepcust oTpunarebuoit ve ObiBaer. O0bSICHUTH POTUBOPEYHE.

7.11. Cnyuaiinas Bequanna X uMeeT MoKa3aTe/bHOe pacipe/ieienne ¢ napamerpom «. Haiitu,
JUUTS KAaKUX 3HAYEHHIT mapaMerpa 3 CyIecTByeT MaTeMaTHuIecKoe OKH/TaHue CIy YaiiHO#l BeJTMInHbBI
Y = efX,

8.1. Haiitn koapdunument xoppensimuun p (X, X +Y), rme X u Y He3aBuCHMBI, OJMHAKOBO
pacmpeeseHbl 1 IMEIOT KOHEUHYIO HEeHY/IeBYIO JTHCIIePCHIO.

8.2. Touka TpOM3BOIBLHBIM 00Pa30M OpPOCAETCA B KPYT €IMHHIHOTO paauyca. Haiitn xoddbdu-
[UEHT KOPPEJISIUU €€ JeKaPTOBBIX KOOP/IMHAT.

8.3. Touky ©Opocaior Haymady B TPEYTOJbHUK C BEPIIHHAME, KOOPJAMHATHI KOTOPBIX pPaB-
et (0; 0), (2Ne —15; 0), (0; Nv). Bgech Ne — HOMED cTymeHTa 10 CUUCKY rpymibl. Haiitu
KO3 DUIUEHT KOPPEJISIUH IeKAPTOBBIX KOOPANHAT TOUKH.

8.4. Boruncaurh kodddunuent koppeasuun p (X, YY), ecin aByMepHOe pacipeje/eHue Coy-
gaitnoro BekTopa (X, Y') 3amaerca tabiauieii:

X\Y[1]0]1

1 05 0 | 0

1 0 [0,1]04
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8.5. Haiitu xoapdpunnent xoppeasmun p (X, X?), rne X umeer:

(a) crangapTHOE HOPMAJIBHOE pACIpe/IeIeHHE;
(6) mokazaTesbHOE PACIIpeesIeHue.

8.6. HaiiTn xapaKTepuCTHIECKYIO U HMPOU3BOISANIYIO (DYHKIIUU CAyUAilHON BEJTUIHHBI, TPUHH-
Matoreit 3Hadenns 0, 1 1 2 ¢ paBHBIMU BEPOSTHOCTSIMU.

8.7. HaiiTn XapaKTepuCTHIECKYIO U MPOU3BOISIILYIO (DYHKITHN:

1) GepHYJUIMEBCKOIO PACIIPE/IeIeHH s,
2) GUHOMHUAJIBHOTO PACHPEICICHHUS;
3) MyacCOHOBCKOTO PACIpe/IeJIeHHsI.

8.8. Haiitu koncranty C Takyio, uro X7 + X3 coBmajaer 110 pacipejieleHuio o CaydaitHoit
sesimannoil CY, rie (X, X3) — BEKTOP € JIByMEpPHBIM CTaHJIAPTHBIM HOPMAJILHBIM PACIpe/Ieie-
HEeM, a Y uMeeT mokasaTesbHOe pacipejeserue ¢ napamerpom Ne (31ech No — HOMEp cryaeHTa
0 CIUCKY TPYIIIBI).

8.9. [lycts X — HeorpumnarenbHasd NeJOYUCTIeHHas caydaiiHas BenruwduHa. Beipazuts EX n
DX uepes npousBogHble MPOU3BOadIIeil (hYHKITHH.

8.10. Haiitu xapakrepucTuieckyio pyHKIMIO:

1) moKa3aTeJbHOrO PACHPEIeICHHUSI;

2) ramMMa-pacrpe/ie/eHus;

3) KBajpaTa CTaHIAPTHON HOPMATHHON CJIyYailHOW BEJTMIMHBI;

4) cyMMbI KBaJIPATOB 7 HE3ABUCHMBIX CTAHIAPTHBIX HOPMAJIBHBIX CJIyYalHBIX BEJTHIHH.

8.11. Ilo xapakTepucTuuecKuM (DYHKIUAM BOCCTAHOBUTDL pacipejenennd: cost, (1 — 4it)™!,
exp(2it — 2t%).

9.1. Irpok B Kazk10if urpe (HE3aBUCUMO OT Pe3yJbTATOB JAPYTUX UTD) BuUrpbiBaeT 80 pyb6ieii
¢ BepositHocTbio 0,1, npourpsiBaer 20 pyOJeit ¢ BepositHocTbio 0,9. Haiitu, Kk Kakoii Bejimdnne
CXOJIUTCsI CPEJIHUIN BBIUTPBIIL 38 1 UI'P IIPH 1 — OO.

9.2. Ilycrs X5, Xy, ... — ciydaiiHbie 4mCja, TO €CTh HE3aBUCUMbIE CJIydaiiHble BeJUYUHBI,
NMeIoIe paBHOMEpHOe pacipejeienue Ha orpe3ke ot 0 g0 1. Haiitu mpegesisr . H. caeayonmx
BbIPAa’KeHUl pu n — o0:

)X12+...+Xn2 )1 1 P 1
a : B) - |——+...+ —— |;
n ’ n \1+ X, 14+ X,/
X2+ ..+ X2 2
6)\/ e ; r)aretg | — (X1 +...+X,)
n n

9.3. Cayuaiinbie Besmmauabl X1, Xo, ... HE3ABUCUMBI M OJIMHAKOBO PACIPE/IEJEHBI MO 3aKOHY
[Tyaccona ¢ mapamerpom A. K geMy cxomgurcst ¢ BEPOSITHOCTBIO €IMHUIA TTOC/IEI0BATETHHOCTD

XP+..+X2 [(Xi+... +X, 2
n n

?

9.4. Crynenr nosiyuaer Ha 3K3ameHe 5 ¢ BeposaTHOCTHIO 0.2, 4 ¢ BepositHOCTBIO 0.4, 3 € Be-
positHocThiO 0.3 1 2 ¢ BepositHocThIO (0.1. 3a Bpemsi obyvenus on cpaer 100 sx3amenon. Haiitu
IpeJIeJIbl, B KOTOPBIX ¢ BepOATHOCTHIO 0.95 JIeKUT cpeHuii 6aJi.

9.5. UrpaibHas KOCTb IOJIOPACBIBAETCA JO TeX IOp, IMOKa O0Iasg CyMMa OYKOB He NPEBBICUT
700. O1eHuTh BEPOATHOCTH TOTO, YTO JIjIs 3TOro norpebdyercs 6osee 210 Gpocanuii.

9.6. M3BecTHO, UTO BEPOATHOCTb POXKIEHUS MajbuuKa mpudan3utebHo paBHa 0.515. Kako-
Ba BEPOSITHOCTH TOI0, 4TO cpeju 10 ThIC. HOBOPOXK/JIEHHBIX OKAXKETCsl MAJIbYUKOB MEHbIIE, 4eM
neBoYeK”?

9.7. Lns jiviia, JOYKUBIIETO JI0 JIB/IIIATUICTHETO BO3PACTa, BEPOATHOCTH CMEPTH Ha 21-M rojy
x)u3uu pasHa 1/400. 3acrpaxoBana rpymia u3 10* s 20-s1eTHErO BO3PACTA, IPHYEM KazKIblil
3acTpaxoBaHHbIi BHeC 350 pybuieit crpaxoBbIX B3HOCOB 3a 10/1. B ciiydae cMepTn 3acTpaxoBaHHOTO

ero poJCTBeHHNKaM BelTaunBaerca 10° py6ieit. OMeHHTb BepOSTHOCTH TOTO, UTO:
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(a) K KOHILYy TOJ[a CTPAXOBOE yUPeKIeHHEe OKayKeTCsi B YOBITKE;
(6) ero goxon npesbicut 10° pyGieit;
(B) ero goxon npesbicut 2 - 10% pyGeit.

9.8. I13BecTHO, 4TO BEPOSTHOCTD BBHIYCKA CBEpJa IMOBbIEHHOl XpynkocTn (6pak) pasaa 0.02.
CsepJia ykIapiBatoTcsa B Kopooku mo 100 mr. Yemy paBHaA BEpOATHOCTb TOr0, YTO B KOpOOKe He
OKazkeTcss OpaKoBaHHBIX cBeps! Kakoe HaumMeHbIIee KOJTUIECTBO CBEPJI HYKHO KJIaCTh B KOPOOKY
JIIE TOrO, 9TO0bI ¢ BEPOSITHOCTHIO, He MeHbIneil 0.9, B Heil Ob110 He MeHnee 100 ucnpaBHbIX?

9.9. Urpasibnast kocth nojgopacsiBaercs 120 pa3. Boruucinrs npubiinzKeHHO BEPOSTHOCTD KazK-
JIOTO W3 JIBYX COOBITHIA:

Bapuant 1. Beirajsio ve menee 10 egunuir; BoinaJio He Meree 60 4eTHBIX duCE.

Bapmnant 2. Beimano me menee 10 mectepok; cymma BumaBmmx gnces Merbime 300.

Bapmnant 3. B cymme Buinasio me meHee 400 09KOB; cyMMa BBIIABIINX Y€THBIX YHCE]T HE MeHee
250.

Bapnant 4. Bermano menee 30 enHUIT; cyMMa BBITTABIINX HEYEeTHHIX dnces He MeHee 180.

Bapuant 5. CymMma BeImaBImIux duces He MeHbire 320; Tpoiika Bbinasga He MeHee 10 pas.

Bapuant 6. [Isarepka u mecrepka Bbinajin Bcero He menee 20 pas; eJiuHUIA U JBOWKA BbIIAJIN
Menee 30 pa3s.

BapuanT 7. Beinaso e menee 70 HedeTHBIX 4duces; Bbiago He MeHee 20 nsiTepoK.

Bapuant 8. Beimasio menee 15 jiBoek; Bbimasio He MeHee 60 HEUETHBIX YHCEI.

Bapmnant 9. Beimano me menee 10 equaUI; cyMMa BbITABIIUX duces He MeHbIre 400.

Bapuant 10. B cymme Boimasio menee 300 04KOB; cyMMa BBINIABIINX HEYETHBIX UYHCEJ MeHee
200.

Bapmant 11. Beimaio ne Menee 15 mecTepok; cymMMa BBITTABIINX OYKOB MeHbITe 390.

Bapuanr 12. Cymma Bbimapimmx duces Menbiine 250; yeTBepKa Bbillajia He MeHee 15 pas.

Bapuant 13. ITarepka u niecrepka Bbiiiajiun Bcero menee 20 pa3; ejiluHUIA U JIBOIKA BbIIAJIU HE
MeHee 25 pa3s.

BapuanT 14. Beintajio He MeHee 65 9eTHBIX dHCes; Bbhiago MeHee 20 1ecTepok.

Bapuant 15. Beinasio nHe menee 15 eanuwuil; Boinago He MeHee 70 YeTHBIX YHCEJI.

9.10. CKOJIbKO B cpejiHeM M3IOMUHOK JOJIZKHBI COJepKaTh KaJOpPUUHbIE OYJI0YKH, YTOOBI C Be-
poaTHOCcTbIO He MeHee (0,99 B Oysiouke Obla XOTs ObI OJHA UIIOMUHKA?

9.11. IIpu mpoW3BOACTBe MATPUILI KayKapli u3 2 - 107 mukceseil MoxKeT OBITH IIOBPEXKIEH C
BepoATHOCTBIO 10™7 HezaBHCEMO OT Apyrux. KakoBa BepoATHOCTH TOTO, UTO OYIET TTOBPEKICHO
6osiee 3 nukcesiei?

9.12. BeposiTHOCTh yrajipiBanus 6 HoMepos B cropTioto (6 u3 49) pasua 7.2-107%. Tpu nojcue-
Te OKa3aJ/IuCh 3aM0JTHEHHBIMU D MJIH. KapToieK. KakoBa BEpOSTHOCTh, 4TO HUKTO He yrajaJj Bce 6
HomepoB? Kakoe HamMenbIiee KOJINIECTBO KAPTOUEK HYZKHO 3ATOJHUTH, 9TOOBI C BEPOATHOCTHIO
e menee 0.9 xots Obl ouH yrajaa 6 HoMepoB?

10.1. ITo mannoii peanuszanuu Bei6opku T =(0; 0; 1; 1; 0; 0; 0; 0; 0; 1):

a) MOCTPOUTH IpaduK peau3anu SMIUPHIECKOl DYHKIUI PACIPEIeTeHHUs;

6) BBLIUUCIUTH PEATTH3AIUN BEIOOPOTHOIO CPEJIHEr0 U BHIOOPOUYHOl JUCIEPCHT.

10.2. ITo peanuzamnuu Beibopku 1; 0; 1; 1; 0; 1; 0; 0; 0; 1 BRIYHCIUTH peaan3aiui BHIDOPOTHOTO
cpejiHero, BbIDOPOYHOM JIMCIIEPCUHU, BBIOOPOYHOI'O CPEJIHEKBA/IPATUIECKOIO OTKJIOHEHUS, HECMe-
HIEHHOI BBIODOPOYHOI JIMCIIEPCHE, BBIDOPOYHBIX aCUMMETPUM U IKCIECCA.

10.3. To manHoil peanusanuu BoIOOPKU T = (T1,...,Ty):

a) TMOCTPOUTH TpadUKN IMIUPUIECKON (DYHKIUK pacrpeejeHus, THCTOrPAMMbI W MOJTUIOHA
9acTOT (YUCI0 IPOMEZXKYTKOB BBIOpaTh B cooTBeTcTBHE ¢ hopmy.aoii Cremkeca);

6) BBIYUCIUTH BBIOOPOTHBIE CPEJIHEe, TUCIEePCUIO0, ACAMMETPUIO H IKCIECC.

Bapuant 1. (15 2; 0; 0; 4; 6; 6; 2; 3)

Bapuant 2. (0; 7; 1; 0; -1; 6; -1; 2; 3; 4)

Bapuant 3. (8; 2; 3; 3; 1; 5; 5; 2)

Bapuant 4. (-1; 4; 1; 1; -1; 0; 3; 2; 3)
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Bapwuant 5. (3; -2; -4; 0; -4; 2; 1; 0; 0; 0)
Bapwuant 6. (15 2; 0; 0; 4; 6; 6; 2; 3)
Bapuant 7. (1; -1; 2; 0; 3; 6; 5; 3; 2)
Bapuant 8. (3; -4; 1; 2; 2; -6; 5; 3; -4)
Bapuant 9. (-2; 2; 4; -2; 7; -3; 0; 2; 0; -1)
Bapuant 10. (-1; 3; 1; 0; -3; 8; -3; 2)
Bapuant 11. (0; 0; 0; 0; 1; 5; 4; 2; 1; 3)
Bapuant 12. (1; -2; 0; 0; -4; 6; -6; -2; 3)
Bapuant 13. (1; 2; 8; 8; 4; 1; 1; 2; 3)
Bapuanr 14. (5; 2 -3; 0; 4; O 5 2)

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

10.4. TTaccazkup MapHuIpyTHOTO TAaKCU U3MEPUJI 8 pa3 BpeMsi OKUJIaHUsI TAKCH U TOJIYUHI CJie-
Ayrotue pe3yabrarsl (B MunyTax): 8; 4; 5; 4; 2; 15; 1; 6. Y Hero ectb JiBe TUIOTe3bl OTHOCH-
TeJbHO I'paduKa ABUKEHUS TaKCHU: JH0O0 I'padUK JBUXKEHHUS COOII0IAeTCSa, U BpeMs OXKUIAHUS
nMeeT paBHOMEpPHOe pactpejesenne Ha orpeske [0; 0], mubo rpaduk qBuzkeHus He cOOIIOIATCS,
W BpeMs OJKUJIAHWS NMEET MOKA3aTeNbHOe PACIPEeJeeHe ¢ TapaMeTpoM A.

a) Boruuc/iuTe peannsaun OneHoK mapaMeTpos f U A, HCIOIb30BaB OUeHKN Oy = (n+1)X(,)/n
n /\2 == :LL—_YI

6) IMocrponth Ha OfHOM Tpad¥Ke peayn3aIHio IMIUPHIECKONH (DYHKINH pacipejeseHus W
TeopeTndeckue (PyHKIUH pacipe/ie/IeHus PABHOMEDHOI'O U MOKA3aTeIbHOI0 3aKOHOB, B KOTOPHIE
BMECTO HEM3BECTHBIX ITapaMeTpPOB IOJ/ICTABJIEHBI peaTn3aIui UX OIEHOK.

B) IlocTponth Ha OJHOM TpaduKe peaTU3AIUI0 THCTOIPAMMBI U TEOPETHYECKUe IJIOTHOCTH
pacipeeeHns pABHOMEPHOT'O U ITOKA3aTeIbHOIO 3aKOHOB, B KOTOpPbIe BMECTO HEH3BECTHBIX Ia-
pPaMeTpOB MOACTABICHBI PEAJTH3ANNNA UX OINEHOK.

r) Ha ocHoBaHuM 1IPOBEJICHHOIO MCC/IE0BAHUS CJIEJIATHh BBIBOJ O TOM, KaKas U3 I'MIIOTE3 Bbl-
JISUT 00Jiee COOTBETCTBYIONIENH SKCIEPUMEHTATbHBIM JTAHHBIM.

10.5. Ilycrs BRIOOpKa M3 HOPMAIBHOTO PACHpEe/IeHust ¢ apaMeTpaMu  a, o
EX, DX. Kakoe pacnpeje/enne nveer caydaiinas BeJImanaa X 7

10.6. Haiitn maremaTndeckoe OKHJIaHWE W JIUCIEPCHI0 SMITUPUIECKOH (DYHKIINHU pacipe/ieie-
HUsI B TOYKe ¢, €U 9JIeMEeHThl BBIOOPKU 00beMa n uMetoT hyHKIUIO pacnpeenenus F(t).

10.7. Tlo Buibopke (X7, ..., X,) u3 GepHYIHEBCKOTO pacipe/eaenus B, ¢ Hem3BeCTHBIM Ma-
pamerpoMm p € (0; 1) mocTpoUTH OLEHKH Tapamerpa p:

a) MO MEePBOMY MOMEHTY;

) 110 BTOPOMY MOMEHTY;

B) 110 IPOU3BOJIBHOMY K-My MOMEHTY.

MokHO Jin OTZHaTh TpeANoYTeHre KaKOii-imO0o n3 mocTpoeHHbIX oreHok’ VccremoBars ux co-
CTOSAATE/IHHOCTH U HECMEIIEHHOCTb.

10.8. Tlo Boibopke (X7, ..., X)) U3 OGHHOMHAIBHOTO pacupe/eneHus By, , TOCTPOUTH ONEHKH
MEeTOJIOM MOMEHTOB:

a) mapamMeTpa p MO MepBOMY U [0 BTOPOMY MOMEHTY TIpH U3BecTHOM m > 0

6) mapamMeTpoB p u m.

UcciteioBarb coCTOATE/IbHOCTD HOCTPOEHHBIX OIEHOK.

10.9. Merojom MOMeHTOB HaiiTu OneHKy mnapamerpa « > ( 10 BbIOOPKE U3 110KA3aTe/IbHOIO
pacipe/eenns ¢ IIOTHOCTBIO fo(t) = ae™ ", ¢ > 0. Byger /in oneHka HeCMeIeHHONH U COCTOsI-
TeJILHOI?

10.10. Ucmoab3yst METO MOMEHTOB, TOCTPOUTH OECKOHEUHYIO MOCJIEI0BATEIHLHOCTh PA3INIHBIX
OIeHOK mapamerpa ¢ paBHOMepHOTO pacmpe/enenus Ha orpeske [0; 6]. Byayr su nonydentbie
OTIEHKHU COCTOSITE/THbHBIMHU !

10.11. HaiiT omeHKHN mapamMeTpa 1Mo mepBoOMYy U BTOPOMY MOMEHTY.

2. BwurawcanTb
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Bapuant 1. Ciyuaitasie Beimannabl npuauMaioT 3uadenns 0, 1, 2 ¢ BePOSTHOCTAME
P{X =0} =(1-p)* P{X =1} =2p(1 —p), P{X =2} =p".
Bapuant 2. [lioTHOCTH pacipejiesienus paBHa

2z ,—x2/0 .
_ ) e npu x > 0;
f(z) { 0 mpuz <O0.

Bapmnant 3. [I1oTHOCTS pacnpenenenns paBHA

fay = e a0
0 mpumx <O0.
Bapuant 4. [ImoTHOCTL pacupeneeHns paBHA,

1 —\zx/0 .
(o) = 5573 ¢ vel? pu x> 0;
0 mpmx <O0.

Bapuant 5. CaydJaiinble BeTUINHBI TPUHUMAIOT 3HAUEeHUA 1, 2, 3 ¢ BEPOITHOCTAMUI
P{X =1} =p*, P{X =2} =2p(1 - p), P{X =3} = (1-p)*.
Bapmant 6. [I1oTHOCTSH pacnpeneneHnsa paBHa
3T —a\/z/0 .
fla) = 55 € npu x > 0;
0 mpumx <O0.

Bapmnant 7. [I1oTHOCTD pacnpeeneHns paBHA

fla) = L= gpn x> 1;
N 0 mpuz <1.

BapuanT 8. [L1oTrHOCTH pacupejiesieHus paBHa

[ O-1Dz7? wpma>1;
f(m)—{ 0 npuzx<l1.

Bapmant 9. [I1oTHOCTS pacmpenenenns paBHA

z —z/0 .
_ ) g€ npu x > (;
f(z) { 0 mpuz <O0.

BapuanT 10. ITiiorHoCTh pacupe/iejieHusi paBHa
flz) = %e*x/e npu x > 0;
0 mpumax <O0.
Bapuant 11. Cayuaitabie Besimaunbl npunnMaior 3uadenus 0, 1, 2, 3 ¢ BeposiTHOCTSIMUI
P{X =0} =(1-p)° P{X =1} =3p(1—p)%,
P{X =2} =3p°(1 - p), P{X =3} =p’.
BapuanT 12. [InoTHOCTS pachnpejieeHus paBHA
_2_e—a?/0 npu x > (;
flz)=q Vno ’
0 mpmx < 0.
Bapuanr 13. ILnorHOCTDL pacupeieaeHus paBHa
4z3 —a*/0 .
Flo) = G upu x > 0;
0 mpmx <O0.
BapuanT 14. ILnoTHOCTEL pacnpeieaeHus paBHA
2 —2x/0 .
e apu x > 0;
/() = { 9 )

0 mpmx < 0.
12



Bapuant 15. Cayuaiinbie BeTMIuHbl TPUHAMAIOT 3HAYEHUS 2, 3, 4 ¢ BEPOSITHOCTSIMUI
P{X =2} =p*, P{X =3} =2p(1 —p), P{X =4} = (1 -p)*.

10.12. IlycTh mana BHIOOPKA U3 HOPMAJLHOTO PacIpeIeaeHns ¢ IapaMeTpamMu o u o2, Vemnon-
3ysl METOJI MOMEHTOB, TIOCTPOUTH OTIEHKM:

a) HEeM3BECTHOIO MATEMATHYECKOTO OJKUIAHUST

0) HEM3BECTHOIl TUCIePCHH 02, eCJI (v U3BECTHO;

B) HEM3BECTHOIl TUCIEePCHH 02, eC/Ii (v HeN3BECTHO.

WccnenoBars moTydeHHBIE OIMEHKHA HA HECMEIEHHOCTh U COCTOSTETbHOCTD.

11.1. TTo Buibopke (X7, ..., X,) u3 GepHYIIHEBCKOTO paclpe/enenus B, ¢ HeM3BeCTHBIM Ma-
pamerpom p € (0; 1) mocrpouTs OLEHKY mapamMerpa P METOJA0M MAKCUMAJIBHOTO IPABIOIOI00HS.
(Yka3anue: moKa3aTh, 9TO BEPOSITHOCTD MOMAJAHMUs B TOYKY ¢ JIJIs 9JI€MEHTOB BHIOODKH DaBHA
f(t, p) = p'(1 —p)'™", rue t Mmoxker npuHUMaThH TOJILKO jBa 3Hadenns — 0 u 1). Uccaenosats
COCTOSITETbHOCTH M HECMEIIeHHOCTh TIOJIYYeHHONW OIeHKH.

11.2. Ilo BBIOOpPKE M3 MMOKaA3aTEILHOIO pacipejesieHus [, MOCTpOUTH OIEHKY MaKCHUMaJbLHOTO
npasionooous mapamerpa « > 0. VccesiemoBaTh cOCTOSITE/IHHOCTD OIEHKH.

11.3. HaiiTu onenky MakKCHMaJIbLHOI'O HpaB/Iomno10ous. [[poBepursb ee cocToATeTbHOCTD.

BapuanT 1. [L1oTHOCTL pacupeneneHns paBHa

322 —xz3/0 .
_ ) e upu x > 0;
1) { 0 mpmx <O0.

Bapuant 2. Ciyuaitabie Bejiuaunbl npuauMaior 3uadenns 0, 1, 2 ¢ BepOATHOCTAME
P{X =0} = (1—p)’, P{X =1} = 2p(1 - p), P{X =2} = .
Bapuant 3. [L1oTrHOCTH pacupejesienns paBHa

2z ,—22/0 .
_ ) e npu x > 0;
f(z) { 0 mpuz <O0.

BapuanT 4. [ImoTHOCTL pacupeneieHns paBHA

fla) = %56_”3*/5/9 upu r > 0;
0 mpmx <0.

Bapmant 5. [I1oTHOCTD pacnpenenenns paBHA

fay = { e o> 0
0 mpmx < 0.

Bapuant 6. Ciryuaiiabie BeJIMduHbl TPUHUMAIOT 3Ha4eHus 1, 2, 3 ¢ BEPOSTHOCTSIMHU
P{X =1} =p*, P{X =2} =2p(1 —p), P{X =3} = (1 —p)*.

Bapuant 7. [L1oTHOCTH pacupejieenns paBHa
v
e
fa)={ 7
Bapuant 8. [L1oTrHOCTH pacupejiesieHus paBHa

o) = Lp=OFD/0 npu x> 1;
N 0 mpmz <1.

*/% mpu x > 0;

0 mpuz <O0.

Bapmnant 9. [InoTHOCTS pacupenenennsa paBHa

[ O-1z7% upmax>1;
f(:z:)—{ 0 npuzx<l1.
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Bapuant 10. ILiorHoCcTh pacupee/ienusi paBua
—x2/6

fz) = \/%?96 npu x > 0;
0 mpmx < 0.
Bapuant 11. ILnorHOoCTh pacupeeienusi paBHa
1‘2 —T
flo) = 293¢ /% nmpu x> 0;
0 npux <O0.

Bapuant 12. Cayuaitnbie Bemmaunsbl npunnMaior 3uadenus 0, 1, 2, 3 ¢ BeposTHOCTSIMEI
P{X =0} =(1-p)°’, P{X =1} =3p(l - p)*,
P{X =2} =3p’(1 - p), P{X =3} =p’.
Bapuant 13. Ciyuaiinble BeJIMYUHBI IPUHAMAIOT 3HaUYeHUs 2, 3, 4 ¢ BEPOSITHOCTAMHU
P{X =2} =p*, P{X =3} =2p(1 —p), P{X =4} = (1-p)*.
Bapmant 14. Il1oTHOCTH pactnpe/ienenns paBHA

fy = | e wpna >0,
0 wpux <O0.

Bapuant 15. [LnornocTh pacupeje/ienusi paBna

o) = 2e722/% npu x> 0;
o 0 upu x <0.

11.4. [locTpouts OIEHKY MaKCHMAaJIbHOI'O MPaBJIONOI00Hs 110 BEIOOpKEe U3 pacipe/iesienus [la-
peTo ¢ IJIOTHOCTHIO

[ .
) =1 5 42
0, t< 1.
JlokazaTh COCTOATETbHOCTD MOTYIeHHOI OIeHKN.
11.5. Jlana BbIOOpKa U3 pacHpe/Ie/IeHUS ¢ IJIOTHOCTHIO

et t>0;

f(’(t):{ 0, t<@.

Haiitu onenky st 6:

a) MEeTOJI0OM MOMEHTOB; 6) METO0M MAKCHMATHHOTO MPABIOIOI00USL.

BymayT nmu mosydeHHbIe ONEHKH COCTOATENbHBIMI?! BBIUUCINTEL CMeIIeHnsl ONEeHOK U IOJIYINTh
HCIpaBJIeHHbIE HECMeIleHHbIe OIeHKH.

11.6. IlycTh naHa BEIGOPKa I3 HOPMATBHOTO PACIIpeeTe ns ¢ mapaMeTpaMa o i o2, Vcmonb3ya
MEeTOJI MAKCHUMAJILHOTO IPAaB/ION0 001, TOCTPOUTE OICHKH:

a) HEM3BECTHOI'O MATEMATHYECKOTO OKHIAHUST (;

0) HEM3BECTHOIl JIUCIEPCUH 02, eCJIh (v U3BECTHO;

B) HEM3BECTHOIl JIUCIEPCHH 02, eC/Iu (v HEN3BECTHO.

WcceroBarh MOLyYeHHBIE OIEHKNA HA HECMEIIEHHOCTh U COCTOSTETHHOCTD.

11.7. Ilycte V; = 2, + 0 +¢;, 0 = 1,...,n. 3aecw x;, 0 € R. Haiitu onenky as 6 mo meromy
HanMeHBIINX KBaIpaToB. HalTH ONEHKY JUCIepCHH PerpecCHOHHBIX OMMIO0K 02,

11.8. JIna perpeccuonnoit mojenu Y; = a + bx; +&;, ¢ = 1,...,n, HAllTH ONEHKH IapaMeTpPOB
a, b mo Meromy HamMeHBIINX KBaJpaToB. HalTwm KOBapHAIMOHHYIO MATPHILy OIeHOK. Haiitn
OLEHKY JIMCIIEPCUU PEIPECCHOHHbBIX OLINO0K 0.

11.9. Tlo peanmzanuu jBymepnoit Boibopku 1 = 1, Y7 = 0, 29 = 2, Yo = 2,5, 3 = 3,
Y3 = 0,5, naiitu peanusanuu ONEHOK IMapaMeTPOB MOJIEIN U3 MPeJblayInei 3aa4un. BeraucanTob
peanu3zannio KoddduineHTa geTepMuHAIIN.

11.10. ITycrs Y; = Ox; +¢;, 1 = 1,...,n. 3aecy x;, 6 € R. Haiitn onenky mas 6 mo meroay

HanMeHBIINX KBaJIpaToB. HalTH OIeHKY JUCIepCHH pPerpecCHOHHBIX OMMIO0K 02,
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11.11. Kounenrpanus Jjiekapcrsa ¥ > (0 B KpoBU HarueHTa 0OpPaTHO MPOMOPIUOHAJIHHA MACCe
tena r > 0. Haiitu onenky ko3 duinnerTa mponoprnoHaaIbHOCTH IS CAeAYIONINX MO/IeIeii:

1) Y, =0/x; + ¢

2) InY; =n(0/z;) + &
i = 1,...,n. Haiitn omenky mapamerpa 6 B Kakmoii momenn. HaiiTu gucmepcuio OleHKH B
MepPBOI MOJETN U JTUCIEPCHUIO Jorapudma OIMeHKH BO BTOPOil MOIe/TH.

11.12. JInga naHHO peau3alyin Y = (Y1,...,Y,) paccMoTpeTh TpeHOBbIE TpeXIapaMeTpude-
CKHe MOJIEJIH:

a) MOJIEJIb C CHHYCOHJIAJbHBIM TPEHIOM

Y; :ao—i-alcos% —l—blsin%%—sj;

6) MOJIENb C KBAJPATUIECKUM TPEHIOM
Y; =a+bj+cj® +e;.

OneHkKH mapaMeTpoB HAUTH 110 METOYy HAUMEHBIINX KBaJIPaTOB.

Jis KazkIoi U3 Mojesieil BLIYUCIUTD 100 00bICHeHHON! TUCIepPCHH.

Buibpars Ty MOJI€/1b, JJIsi KOTOPOil J10J1s1 00'bsICHEHHOM jiucnepcun sBJjisiercs nauOouibiieit. [1o-
cTpouThb rpauk BbIOPAHHO JIMHUU PErPecCHH.

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

Bapwuant 2. 0,6 3,1 3,6 1,6

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

Bapmnant 4. -2,0 0,0 2,8 2,5

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

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

Bapuanr 7. -1,5 0,1 4,3 10,1

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

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

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

Bapwuant 11. 3,9 3,3 -0,1 -5,1

Bapmant 12. -3,0 0,0 2,0 2,2

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

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

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

12.1. IlycTb 3/1eMeHTHI BHIOOPKH X UMeIOT TIOTHOCTE pacupeaeaeHnd

1
0= rare=ay 'R
Bech 0 — HeuspecTHbiit napamerp, # € R. [TocrponTb ToUYHBI J0OBEpUTEILHBIIT HHTEPBAJ JIJIsT
napamerpa 6 1o ogHomy HabuogeHuto (n = 1).
12.2. Tlo BbiOOpKe u3 pacupejesnenus bepuyiu ¢ napamerpom p, 0 < p < 1, mocTrpouth
ACUMITOTHYECKUIl JOBEPUTEILHBIN HWHTEPBAJ JJIsd TTapaMeTpa p.
12.3. Jlama BBIOOpKa M3 reOMeTpPHUYECKOrO pacipeieneHus ¢ mapamerpom p, 0 < p < 1.
[TocTpouTh aCUMIOTOTHIECKHH JOBEPUTEIHHBIM HHTEPBAJ /I ITapaMeTpa p.
12.4. Ilo BeIOOpKe u3 pacupejenenus Ilyaccona ¢ mapamerpom A > 0 HOCTPOUTH aCUMITOTHU-
JecKUi JTOBEPUTEIbHBIII HHTEPBAJI JJId apaMeTpa .
12.5. Jaua Beibopka u3 pacupejeienus ¢ mwiornocrsio e 74 /2 a € R. Tlocrpours acumii-
TOTHYECKUI JIOBEPUTE/IbHBIA UHTEPBAJ Jijis IapaMerpa a.
12.6. 3BecTHO, 9TO M3MEpEHUsI BEJMYNHBI G HE3aBUCUMbI, MMEIOT HOPMAaJIbHOE paclipe/ieie-
HIE ¢ MaTeMaTHYecKuM OKHJaHueM @ (TO eCTh OTCYTCTBYET CHCTeMATHYecKas IMOTPENTHOCTD) U
ctangapTHbiM oTkJaIoHeHueM 10 mM. Pesyiabrarsl 4 uamepenuit jaam cpejinee 3unadenue H12 M.

Haiitn moBepuTenbHBIN HHTEpBaAJ 114 mapamMerpa a yposHd 0,95; yposua 0,998.
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12.7. N3BecTHO, 9TO N3MepEeHNs BEJIMINHBI ¢ HE3aBUCUMbI, UMEIOT HOPMaJIbHOE PACIIpeieIeHre
¢ MaTeMaTHYeCKUM OXKHUJIAHWeM ¢ (TO eCTh OTCYTCTBYET CHCTeMAaTHYeCKasl MONPEITHOCTh) U CTaH-
JIAPTHBIM OTKJIOHeHHeM 0. Pesyibrarsl 100 u3mepenuit 3TaJJoHHOi JUTMHLL 1 M a1l BBIOOPOYHOE
cpeanee 1,01 M u BEIGOpPOUHBIH BTOpoil MoMenT 1,04 M?. HaiiTn 10BepHTeNbHBII HHTEPBAT JJId
CTaHJAPTHOTO OTKJI0HeHUs ypoBHs 0,9; ypoua 0,99.

12.8. ITo BBIOOpPKE 0OBeMa 25 U3 HOPMATIBHOTO pacIpeaeeHus MOACIUTAHBl BBIOOPOUHOE Cpe/I-
nee 2,1 u BbIOOpOUHBIHt BTOpOit MoMmenT 4,42. IlocrpouTh TOYHbIE JIOBEpUTE/IbHbIE UHTEPBAJIbI
ypoBug 0,95 i1 mapaMeTpoB HOPMAJBHOI'O pacipeie/IeHusd.

12.9. /Tana BbIOOpKA M3 HOPMAJILHOTO PacIpejiesieHus ¢ HeM3BeCTHbIMU napaMerpamu. Haiitu
TOYEeYHbIE OIEHKH U JIOBepPUTeIbHbIe HHTepBaJbl ypoBHs 0,95 /111 MaTeMaTnvIecKoro OXKuIaHus 1
mucnepcnn. [loacrapisiss BMECTO HEM3BECTHBIX TTAPAMETPOB MX TOYEUHBIE OIEHKH, 3aMNCaTh BbI-
pakeHue JJis OIEHKHU ILIOTHOCTH pacipejiesnenusd. [locTtpours Ha oiHOM rpaduke THCTOTPAMMY
C IIaroM, paBHBIM CPeJIHEKBaIPATHIECKOMY OTKJIOHEHHIO,  IpadUK ONEHKH IJIOTHOCTH pacipe-
JTeJIeHU.

Bapmant 1. 2,3 1,7 2,7 2,0 2,0 1,6

Bapuanr 2. 1,6 1,9 2,8 2,2 2,2 1,9

Bapuanr 3. 2,3 2,8 2,7 2,7 2,2 0,8

Bapuant 4. 2,0 1,5 2,2 2,1 2,0 2,0

Bapuanr 5. 2,9 2,3 2,3 1,5 2,1 2,0

BapwmanT 6. 2,0 1,8 0,9 1,9 1,4 2,0

BapmanT 7. 1,9 1,6 2,1 0,7 1,4 2,2

Bapmant 8. 3,0 0,4 2,2 0,2 2,6 1,7

Bapuwant 9. 2,1 1,51,8 2,0 1,8 1,4

Bapunanr 10. 1,5 1,7 2,2 1,7 2,7 2,7

Bapwmanr 11. 1,6 2,1 1,9 1,8 0,5 3,1

BapunanT 12. 1,9 2,6 2,1 2,9 1,6 1,0

Bapuanr 13. 2,4 1,2 2,3 2,9 2,6 1,6

Bapuanr 14. 2,4 1,5 2,2 2,2 2,0 1,6

Bapmant 15. 1,7 2,1 3,2 2,0 3,5 3,1

13.1. Imeerca Bpibopka obbema 1 m3 HOpMasnbHOro pacupenenenusd N, ;. IIposepsaiorca npo-
creie rumore3nl H : =0, H: a = 1. Ucnoab3yerca cieayrommii Kpurepuii (mpu 3amaHHON
nocrosiuuoii ¢): H < X, < c. Haiitu BeposiTHOCTH OMIMGOK EPBOTO U BTOPOTO Pojia Kak (byHKIUHI
oT cC.

13.2. TlocTpouThb KpuTepuii, 00130 HYJIEBBIME BEPOSITHOCTAME OIIUOOK, I IIPOBEPKU
runores H: BIGOpKa 13 HOPMAJILHOTO pacipeaeenns; H: Boi6OpKa 13 pacupegesenns Ilyaccona.

13.3. Kpymunas nmaprusi TOBapOB MOXKET cojiepzKarh 1010 jJedekTHbix u3aeanii. [locraBmimk
[0JIATAeT, 9TO 3Ta J0Jsd cocrasiasger 3%, a nokynareab — 10%. Ycaosusa mocrasku: ecam npu
nposepke 20 ciydaiiHbIM 00pa3oM 0TOOpaHHBIX TOBAPOB OOHAPYZKEeHO He 0oJjiee OHOTO JedeKT-
HOT'0, TO TAPTHUsi MPUHUMAETCsI Ha YCJIOBHUSAX TOCTABIINKA, B TPOTUBHOM CJIydae — Ha YCJIOBHUSX
nokymnaress. TpebyeTcs onpeaenTh:

1) KAKOBBI CTATHCTHYECKHE MHIIOTE3bI, CTATHCTHKA KPUTEPHUsl, 001aCTh ee 3HAYCHUN, KDUTHIECKAs
00J1aCTh;

2) KaKoe pacrpejie/ieHie UMeeT CTATUCTUKA KPUTEPHsl, B YeM COCTOSIT ONIMOKH MEPBOTO U BTOPOTO
pPOJia U KAaKOBbI UX BEPOSITHOCTH.

13.4. Hcnosib3ysi KOHCTPYKIIMU JIOBEPUTEIBHOIO MHTEPBaJia, MOCTPOUTH KPUTEPU TOUHOIO
ypoBHs € A5 mpoBepku runore3sl H : 0 = 1, ecom:

a) BRIOOPKA M3 HOPMAJLHOTO paclpe/iesienns ¢ napamerpavu 0, 1;
6) BbIOOpKA M3 HOPMAJBHOIO PACIpeesieHus ¢ mapamerpamu 1, 6.
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13.5. Ilycts BBIOOpPKA M3 HOPMAJBLHOIO paclpe/ie/ieHusi ¢ napamerpamMu a, l. [jis nmposBepku
riunores H:a =0 nporms H:a =1 wncnonesyercs ciaemyrommii kpurepnii: H nmpranvaercs,
ecn X,y < 3, M oTBepraercs B IPOTHBHOM ciydae. HaiiTu BepoaTHOCTH OIIHOOK.

13.6. Ilo xputeputo Kosmmoroposa n 1mo KpuTepuio Xu-kBajapar [[upcona nmpoBepuThb rumoresy
0 TOM, 9TO BBIGOPKA U3 PABHOMEPHOrO pachpejesenus Ha orpeske [0; 2]. OneHuTsh gocTuraeMbiii
YPOBEHb 3HAYMMOCTH W CJeJaTh BBIBOJ O TOM, IpHHUMAeTcS JU Tunoresa Ha yposHe (,1; Ha
yposae 0,01; na yposue 0,001.

Bapuanr 1. 0,21,30,2191,51,51,10,50,31,80,51,30,91,91,9 2,0
Bapuanr 2. 1,315181,11,4160,71,41,50,40,11,60,10,90,41,5
Bapwuanr 3. 1,711,508 1,4 1,3 0,3 0,71,20,4 0,6 0,6 1,9 1,8 1,3 0,7 0,2
Bapwuant 4. 0,6 0,5 0,0 0,5 0,50,1 0,4 1,1 1,21,01,8 0,1 1,2 0,0 0,0 1,4
Bapwuanr 5.1,91,31,50,70,00,50,41,61,11,7190,61,90,81,20,7
BapwuanT 6. 1,0 0,91,00,6 0,01,41,41,20,2141,71,40,21918 14
Bapwnanr 7. 16 0619061,2181,21,11,40,31,5081,11,41,91,2
Bapwant 8. 1,2 1,30,6 1,8 0,1 1,5 1,0 0,5 0,2 0,8 0,6 0,9 1,3 1,9 1,6 0,5
Bapuanr 9. 1,7 1,1 0,30,20,50,5161,41,51,31,6 0,6 1,8 0,8 0,8 0,3
BapwuanT 10. 1,4 0,7 0,1 0,6 0,5 1,3 0,3 1,6 0,2 0,8 1,1 0,1 1,3 1,1 0,7 1,8
BapwuanT 11. 0,3 1,8 0,9 0,3 1,9 1,5 0,9 0,0 0,9 1,2 0,4 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
BapwuanT 13. 0,8 0,7 1,8 0,31,01,41,40,90,21,92,01,40,6 0,7 1,6 0,9
BapwanT 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
Bapwanr 15.1,91,71,81,8 2,0 1,7 0,1 0,1 1,0 0,7 1,8 2,0 1,4 0,0 0,6 1,2

13.7. Boraucsuth 3Hauenne cratuctuku Koamoroposa mo peannsanuu soibopku (1,15 0,4; 0,2;
3,2), ec/ii OCHOBHAsI TUIIOTE33 COCTOMT B TOM, YTO PACIPE/IEJICHUE 9/IEMEHTOB BbIOOPKHU — PaBHO-
mepuoe Ha [0, 4].

13.8. Bbrauc/imTh JOCTUTHYTHIH ypOBeHb 3HaYUMOCTH Kputepus KoJjimMoropoa, ecii o0bem
BbIGOpKH paBer 100, a sup_ ;.o | Fii () — Fo(t)| =0, 2.

13.9. B skcnepumenTax ¢ cenekmnueii ropoxa Mengeap HaOJI0AAI 9acTOTH PA3JIRIHBIX BUJIOB
CeMH, MOJTYIeHHBIX TP CKPENUBAHUU PACTEHUN ¢ KPYIVIBIMA KeJITBIMU CeMeHaMU U pacTeHUi
C MOPIIMUHUCTBIMH 3€JIEHBIMU CeMeHAMHU. DTH JaHHbIEe U 3HAUEHUS] TEOPETUIECKUX BEPOSITHOCTEI
10 TEOPHUH HACJEICTBEHHOCTH NMPUBEJIEHBI B CJAEIYIONIEell Tabiue:

Cemena Yactora | BepogaraocThb
Kpyribie n xkenroie 315 9/16
MopmHICTRIE U KeJIThie 101 3/16
Kpyriible u 3esienbie 108 3/16
MopmunucTele u 3eaeHble 32 1/16

Dy n—>556 1

Cnenyer nposeputh runoredy H o cOriacOBaHUM 9aCTOTHBIX JAHHBIX C TEOPETHIECKUMH BEPO-
araocTsivMu (Ha yposre 3Haunmoctn 0,1) u HANTH JTOCTUTHYTHI yPOBEHb 3HAYNMOCTH.

13.10. IIpu 4040 6pocanusix mouerbl Broddon momyumn v; = 2048 Boinajenuii repba u
vy =n — vy = 1992 Beimagennii penterku. Coryiacyercs JiM 3TO € THIIOTE30i O TOM, YTO MOHETA
npaBuiIbHas, npu ypoBHe 3HauuMmocTu 0,17 C KakuM npeieIlbHBIM YPOBHEM 3HAYUMOCTH MOZKET
OBITH TIPUHSTA 3TA TUIOTE3a”

13.11. TIpu n = 4000 ne3aBucumbiX ucubiTanuii coobrrus Al, A2, A3, cocraBiisionye HOJIHY O
rpyiiry, ocyiiectBuinchk coorsercreerHo 1905, 1015 u 1080 pa3s. IIpoBepurs, coriacyiorcs Jid 3Tu
Januble npu yposte 3uaunmoctu 0,05 ¢ runoresoit H: p; = 1/2, py = p3 = 1/4, rue p; = P(A4;).
Haiitu mocTurayThiit ypoBeHb 3HAYMMOCTH.

13.12. 3a aBa roga odbyuenus cryaentsl rpynn A, B u C noayuwiu 18, 39 u 33 aBoiiku coorBeT-

crBenHo. Ha kakom ypoOBHE 3HAYUMOCTHU IPUHUMAECTCA I'HIIOTE3a O TOM, 9YTO IIOJIyYEeHUE ,ZLBOﬁKH B
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KauK/1011 U3 rpyI ouHaKOBO BeposiTHO? [Ipemoaraercst, 910 9UCJI0 CTYIEHTOB BO BCEX TPYIIIAX
COBIIa/Ia€T B K&)K,Hblﬁ MOMEHT BPpEMEHH.

13.13. B tabsmune npuBejieHbl YHCIa M; YIACTKOB paBHOi momaau 0,25 KM” 102KHONH JacTu
JIoHI0HA, Ha KaXKIBIH M3 KOTOPBLIX IPHXOIMIOCH IO ¢ IOIaJaHHil caMOJIeTOB-CHAPSI0B BO Bpe-
Ms BTOPOiI MHUPOBO#l BOMHEL. IIpoBepuTh coryiacue ONBITHBLIX JAHHBIX C 3aKOHOM PaCIpPe/IeIeHIs
[Iyaccona, mpungaB 3a ypoBeHb 3uHaunmoctn 0,05:

2

7 0 1 213 14]|7 Uroro
m; [ 2291211193135 |7|1|Xm; =576

IIpaBusa arrecranuun

1. Crynentst cuaror auddepennupoBanubiii 3ader. OneHKa 33 3a9eT BHIYUCISIETCSI KaK CpeTHee
(c OKpyTJIeHWeM [0 TeJbIX) W3 TpeX ONEHOK: 3a CJady JOMAITHUX 3aJaHuil, 3a KOHTPOJIHHYIO
paboTy 10 TEOPUH BEPOSITHOCTEH W 3a TEOPETUUIECKUil 3a4eT.

2. Jlng momycka K TEOPETUUEeCKOMY 3a4eTy CTYIEHT JOJ2KeH HMOJIYYUTh OIEHKY He MeHee «3»
3a JIOMAIITHUE 33aHusI U OIEHKY He MeHee «3-» 3a KOHTPOJbHYIO PadoTy.

3. Jlomarraue 3aJaHus TPUHUMAIOTCS YCTHO exKeHeJeabHO. /IIg monydeHus moa0:KuTeTbHONR
OIIEHKHU BCE JIOMAIIHUE 3a/IaHKsT JIOJIZKHBI ObITh ¢/ianbl. OneHKa «5» BBICTABJISETCs, €CJIH He 0oJiee
JIIBYX JOMAITHHUX 3aJaHuil cIaHbl He B cpoK. OueHka «4» BBICTABISIETCs, €CIn 00Jee MOJOBUHBI
JIOMAITHUX 33/IaHUil C/IaHBl B CPOK.

4. OneHka 3a KOHTPOJIbHYIO paboTy PaBHIETCS YUCIY perteHHbIX 3a7a4 (ot 0 10 6 ¢ marom B
1/3 6amna). B ciydae mostydeHus ONEHKH HUZKE «3-» KOHTPOJbHAs paboTa JIOJKHA OBIThH mepe-
HUCaHA.

5. Ha TeoperudeckoM 3adeTe CTYAEHTY IHpe/IAaraloTCs OJUH TEOPEeTHIECKU BOIPOC H JIBE 3a-
JIavH 10 MaTeMaTHIecKoil ctaTucTuke. TeopeTmyecKkue BOIPOCHI COBIIAIAIOT ¢ Maparpadamu Jek-
HUOHHOT'O Kypca. Teopernueckuii 3auer Ji0JIzKeH ObITh CJAH Ha 110JIOKUTEJIbHYIO OIEHKY.

6. CryjeHT MOJIy9daeT OIMEHKY «2» 3a TEOPETUUECKHUil 3a49eT W B IEJIOM 33 KypC MPHU HE3HAa-
HUU CJIEJIYIONIUX Olpe/ie/ieHnit 1 (POPMYJIUPOBOK TEOPEM: KJIACCUYECKasl BEPOSTHOCTHAS MOJIE/Ib,
o0ITasi BEPOSITHOCTHAST MOJE/Ib, YMCJIO COUYeTaHU, HE3aBUCUMOCTD Mapbl COOBITHI, YCJIOBHAS Be-
POSITHOCTD, CJIydaiiHasl BeJIMYWHA W (DYHKIUS pacipeeseHns, OMHOMUAJILHOE paclpejie/ieHue,
abCOJIIOTHO HEIIPepbIBHOE PacIipe/iesieHre U ILJIOTHOCTD PacipejiesieHus, paBHOMEPHOe pacipe/ie-
JIEHHe Ha OTpe3Ke, CTaH/IapTHOe HOPMAaJbHOE pacipejeeHne, He3aBUCUMOCTD CJyYaiiHbIX BeJIU-
YUH, MATeMaTUIECKOe OKIIaHIe B JUCKPETHOM CJIydae, MaTeMaTHIecKoe OKUIaHue B aDCOTIOTHO
HEIIPEePBIBHOM CJIydae, KoBapHualus, KoddMUIueHT KOppeasaium, XapakKTepucTuaeckas (pyHKITHSI,
HpOU3BOJIsIIas (DYHKIMS, CXOJAMMOCTb 110 PACIPEeJeHUI0, CXOJIMMOCTb C BEPOSATHOCTHIO €11-
HUIIA, 3aKOH OoJibInX vuces KojmMoroposa, mneHTpajibHas HpeJie/ibHAs TeOpeMa, IMIUPUIEeCKast
dyHKIUS pacupejie/ienus, BBIOOPOYHbIE MOMEHTbI, HECMEIleHHas OIEeHKA, COCTOsITeIbHAs OIeH-
Ka, paclipejeeHne Xu-KBaJpaT, TOUHBIN JOBEPUTEIbHBI HHTEPBAJ, CTATUCTUYECKAsT TUIIOTE3a U
CTATUCTUYCCKAN KPUTEPUIA.
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