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

I. Teopusa BepoaTHOCTEI

1. ITongarue BepogaTHocTu. Kitaccuueckoe omnpe/iejieHne BepoaTHOCTH. ['eoMeTpuieckune BeposT-
HoCcTH. 3a7a4da o Bcrpede. CoOBITHSI, OIepanun HaJd HUMHA. AKCHOMATHYECKOe 3aJaHIe BePOSITHO-
CTH, OCHOBHBIE CBOIICTBA BEPOSTHOCTH.

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
JITsE BBIDOPOK U3 HOPMAJIBHONH COBOKYITHOCTH.

8. /loBepuTebHble MHTEPBAJILI /I TAPAMETPOB HOPMATBLHOTO PaCIpe/Ie/TeHns.

9. AcuMmrrrorudeckue JJOBEPUTEIbHbIE HHTEPBAJIBIL.

10. [IpoBepka crarucTUYeCKUX I'MIIOTE3, OCHOBHBIE OHATHs. KpuTepuu coryiacust Kojimoropo-
Ba, xu-kBaApar. CBsA3b CTATUCTUYECKUX KPUTEPHUEB U JOBEPUTEIbHBIX HWHTEPBAJIOB.

Ilnan cemuHnapon
1-1 cemunap: Kinaccudyeckasi BEpOATHOCTHAST MO/1e/Ib. KomOnHaTopuka.
2-1 cemunap: 'muepreomerpudeckoe pacipejesienue. [‘eomerpudeckas BEpPOSITHOCTHAs MO-

3-1 cemunap: HezaBucumbie cobbitus. Cxema Bepryin.
4-1 cemunap: Yeaoable BepogTHOCTH. Popmyna momnoit Bepogarnoctu. Popmyna Baiieca.
5-1 cemunap: Pacupenenenusa caydaiiHbIX BEeJTUUNH.
6-1 cemunap: IlpeobpaszoBanus cjydalHbIX BEJIMYUH.

7-1 cemunap: MaremaTndyeckoe OXKUJIaHUE U JIUCIIEPCHS.

8- cemunap: KoBapuanus u kodddunuenT Koppesdinuu. XapakKTepUuCTuIecKue u mpou3Bo-
jsrne pyHKINN.

9-1i cemunap: Ilpenenbabie Teopembl.

10-4 cemunap: BpoibopKa n BbIOOpOUYHBIE XapaKTepucTUKH. OleHuBaHUe HEHM3BECTHBIX Iapa-
MEeTPOB METOJO0M MOMEHTOB.

11-1 cemunap: OneHUBaHNEe HEM3BECTHLIX MapaMeTPOB METOIO0M MaKCHMAaJIbHOIO MPABJIOIO-
00msa. 3aJa4un JUHEHHON perpeccuu.

12-10 cemunap: VlHTrepBajabHOE OllEHUBAHUE.

13-4 cemunap: CTarucTUYECKHe TUIIOTE3bl U KPUTEPUH.

3amaun

1.1. Haiitu BepoSTHOCTH TOTO, YTO IIPHU MOJAOPACHIBAHUE UTPAJIHHONW KOCTH:
a) BBIIAJIET YUCIIO 3;
6) BBIMAJIET YUCJIO, OTJTUIHOE OT TPEX;
B) BBINAJIET YUCJIO, HE MEHbIIee TPeX.

1.2. OxnokpaTHO OpocaeTcs Mapa UI'paJbHBIX KocTeit. HaliTu BepogTHOCTD TOTO, 9TO:
a) CyMMa BBIMIABIINX OYKOB OKAYKETCS PABHA TPEM;

0) BBIIALYT OJIMHAKOBBIE I'DAHM;
B) CYMMa BbIIIaBHINX OYKOB OKa>Ke€TCd HEe MeHbIIe IeCTH.

1.3. n KHUT TPOU3BOJBLHBIM 00PA30M PACCTABJILAIOTCS Ha KHUKHOI nosike. KakoBa BepOSTHOCTH
TOro, 94T0 AIB€ (i)I/IKCI/IpOBaHHBIe KHUTHU OKazKyTCd CTOAINIUMHA pH,I[OM?

1.4. Yucna 1; 2; ...; n paccraBjieHbl cjaydailnbiM obpaszom. llpemmosiaras, 9To pasjudHbIe
PACIONIOZKEeHN S IUCe/T pPABHOBEPOATHBI, HAMTH BEPOATHOCTD TOTO, UTO Ynucaa 1, 2, 3 pacnoozKeHbl
B IOPSIJIKE BO3PACTAHUS, HO HE 00A3aTETbHO PSIIOM.

1.5. HaiiTu BepOSTHOCTH TOTO, YTO B HAYTa,l BLIOPAHHOM YeThipex3Haunom Homepe (ot 0000 1o
9999):

a) Bce nudPbl OJINHAKOBBI;

6) Bce nudpbl pasaHdHb;

B) DOBHO TPH OJMHAKOBbBIE IUMDPHI;
I') TOJIBKO J(Be OJMHAKOBBIE THQPH;
1) JiBe Mapbl OJMHAKOBBIX MU(bD.



1.6. HaiiTu BepossTHOCTH TOT0, 9TO B HayTa i BLIOPAHHOM TPEX3HAYHOM aBTOMOOHILHOM HOMEPE:

a) Bce nUdPHI OINHAKOBBI;
6) Bce nudpbl pasIHIHb;
B) TOJILKO JIBE OJJMHAKOBbIE MU(DDHI.

1.7. B mudT BOoCbMHITAXKHOTO JIOMa Ha IMEPBOM 3dTake BXOJAT D desoBeK. HesaBucmmo ot
JIDYTUX KAaXKJblii MOYKET BBIfITH C PABHBIME TMAHCAMHU HA JIIOOOM 3TarKe, HAUYUHAS CO BTOPOTO.
KakoBa BepogTHOCTH TOI'O, 4TO:

a) BCe BBIILyT HA Y€TBEPTOM STAKE;

6) BCe msITepPO BHIFYT HA OJHOM M TOM YK€ ITaXkKe;

B) BCe TSITEPO BHIFYT HA PA3HBIX TazKax’

1.8. Pebenok urpaer c jgecsathio OykBamu paspe3noit azdoykm: A, A, A, E, 1, K, M, M, T, T.
KakoBa BepOSITHOCTH TOTO, YTO MPH CIYYAHOM PACIOJIOKEHHHW OYKB B P OH HOJYIUT CJIOBO
"MATEMATUKA"?

1.9. BykBbl, coctaBigiomue Banry dbaMuinio, Hanucaam Ha KapTOdKax, 3aTeM KapTOYKHU Iepe-
TACOBAJIM U CTAJM BBIKJIA/IBIBATH B P/l B CAydaitHOM mopsake. KakoBa BepodTHOCTH TOTO, UTO B
pesyJibrare moaydnrca Bama davuimsa?

1.10. ¥V desioBeka B KapMaHe T KJIO4Yeil, U3 KOTOPbIX TOJIbKO OJUH IOJXOJHUT K €ro JBepH.
Kuttoun nocsietoBaresibHO n3BJaekarorcst (6e3 Bo3BpalleHusi) 0 TeX 10p, MOKa He MOSIBUTCST HY K-
Heril kK041, Haiitu BeposTHOCTH TOTO, 9TO HYKHBII KJIIOY MOSIBUTCS nipu k-M u3Biedennn. Kak
U3MEHUTCS 9T BEPOSATHOCTH, eCJIH KU KayKIblil pa3 BO3BpallaeTcs 0OPATHO B KapMaH?!

1.11. VI3 Komoapl, HacUYUTHIBaIOIIEil 36 KapT, Hayra, 1 m3BaeKaoTcs 6 kKapT. KakoBa BepoITHOCTD
TOrO, 9TO:

a) CPeJIu HUX OKAYKETCS TY3 THK;

0) cpe/in HUX OKAXKeTCsi POBHO OJUH TY3;

B) CPeJM HUX OKAarKyTCsl POBHO JiBe OYOHOBBIE KApPTHI;
I) CpeJi HUX OKayKeTcst XOTs Obl ojHa OyOHOBast Kapra?

1.12. B siorepee n 6ujieToB, U3 KOTOPHIX M BHIUTPHIMHBIX. HekTo mpuobperaer k OmieTos.
Haiitu BeposiTHOCTH TOTO, 4TO XOTsI OBl OJINH OMJIET OKAXKETCSl BHIUTPHITITHBIM.

1.13. Ha maxmatuyio jgocKy u3 64 KJIETOK CTaBdATCd HayJdady JiBe JiaJibu pasHoro msera. C
KaKoil BEpOATHOCTBIO OHU He Oy/IyT «OuTb» JApyr JApyra’

1.14. B norepeiitnom 6mmere 20 mosteit, Ha 10 U3 KOTOPBIX PACIOJIOXKEHBI OYKBBI CJIOBA «aBTO-
MOOMIby. VIrpoK mocsiemoBaTeIbHO OTKPBIBaET oJsd. Ecin oH HaiiieT Bce OYKBBI CJI0Ba «aABTOMO-
O6usib», orkpbiB 10 110J1€i1, OH BbIUIPbIBaeT aBroMoOM/ib. ey on Haiijier ux, orkpbiB 11 nouieit,
OH BBIUI'PBIBAET CTOMMOCTD HOJIOBUHBI aBTOMOOUI. HailTi BeposgTHOCTD BHIMUIPbIIIA ABTOMOOMIIS
U CTOUMOCTHU TOJIOBUHBI aBTOMOOUJISI, €C/IM TIOJIsI OTKPBIBAIOTCS HAy/Iady.

2.1. Heymobpocosectubiit kaznadeit 3amMerus 3 u3 50 30/I0TbIX MOHET B Ka3He Ha (asIbIIUBbIE.
CynTaH B3BemmBaeT 2 HAyraJ BBIOPAHHBIX MOHeTHl. KKakoBa BepOSITHOCTH TOrO, YTO Ka3Hadeil
oyaer yauden?

2.2. I3 gucen 1, 2, ..., 49 nayraj BeiOupaiorcd n pUKCUPYIOTCS 6 IUCEs, CIUTAIONINECS BBIUT-
poimabIME. HekTo, Kematonmuii BRIUTpaTh, HayraJ Ha3biBaeT cBou 6 unces u3 49. Kakosa Bepo-
STHOCTD, YTO CPEJIN HA3BAHHBIX UM YUCET OKAYKEeTCS He MeHee TPeX BBIUTDBINTHBIX !

2.3. I'pyuna, cocrosinasi u3 2n jieByuiek u 2n IOHOIIeH, JeJUTCd [IPOU3BOJIbHBIM 00Pa3oM Ha
JIBE PaBHbIE 1O KOJUYECTBY HOJArpyIibl. Haiitu BeposTHOCTH TOr0, 4TO B KarKJOW IMOJArPYIIe
OKarKeTcsl TIOPOBHY IOHOIIEH U JIeBYIIIeK.

2.4. B amuke nmeercs 4 3ejieHbIX, H cuHUX 1 6 KpacHbIX mapos. Hayra i Beibupaercs jBa mapa.
KakoBa BepogTHOCTH TOTO, ITO
a) 970 Oy/yT CUHUI U 3eJeHBI [Aaphl;

6) mapbl OKayKyTCsl OJIHOTO TBeTa,;
B) IIApbl OKAYKYTCS PA3TUYHBIX [[BETOB.

2.5. U3 KoJ10/1pl, HacuuThIBaIONE H2 KapThl, HAyra/| u3BjiekaoT 6 kapr. Kakosa BeposSTHOCTD,
49TO Cpe/id HUX OY/yT MPE/ICTABUTE/IM BCEX YeThIPEX MacTeii”!
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2.6. B kymneitubiii Baron (9 kyme mo 4 mecra) npogano Ne+4 6useros. Haiitu BepositHOCTD
TOTO, YTO 3aHSTHIMH OKA3aIUCh POBHO NATh Kyre (uepe3 Ne 0603HA4YEeH HOMED CTYIEHTA IO
CHUCKY TDYIIIBI).

2.7. I'pynna, cocrosdmas u3 3n 1oHOMIel 1 3 1eBYIIeK, JeJTUTCA MPON3BOJTHHBIM 00pa30oM Ha TPH
pPaBHbBIE TT0 KOJUYECTBY MOATPYNNbl. KakoBa BepOATHOCTH, 9YTO BCe JEBYIIKH OKAXKyTCS B PA3HBIX
moArpynmax”?

2.8. n pa3/IMYHBIX MMAPOB HPOU3BOJBHBIM 00PA30M PACKJ/IAIbIBAIOTCS 110 N smukaM. Kakosa
BEPOSITHOCTH, 9TO HPU ITOM POBHO OJIUH SIIIHUK OKAYKETCS IYCTHIM?!

2.9. n CTYIeHTOB MPOU3BOJIBHBIM 00Pa30M pacxoaaTcs 1o k ayauropusiv. KakoBa BEpOSITHOCTD,
9TO B MIEPBOI Ay INTOPUU OKAYKETCS 11 CTYAEHTOB, BO BTOPOil — Ny CTY/IEHTOB, ..., B k-it ayantopun
— Ny CTYJEHTOB, Ny + ...+ N, =n?

2.10. U3 orpeska [0,1] mayrasg BeiGupaercs 4uciao. KakoBa BepOSTHOCTb, YTO B JeCATHIHOl
3aIlMCH 3TOr0 YHCJa BTOpad Iudpa mocsie 3amsaToii OymaeT 1BOHKoi?

2.11. Ha oTpe30ok eIWHWUYHON JIMHBI MTPOU3BOJIBHBIM 00PA30M OPOIIEHBI B TOYKHU, KOTOPBIE
JIeTIIT OTPe30K Ha Tpu dacTu. KakoBa BEpOATHOCTD, UYTO U3 ITUX YACTEHl MOYKHO COCTABUTH Tpe-
YIOJIbHUK !

2.12. B kBagpar ¢ sepmmuavu (0,0), (0,1), (1,0), (1,1) naymaay 6pomena touka. Obo3HadNM
yepe3 X, Y ee koopaunatsl. [Ipenosaraercs, 4To BEpOATHOCTD MOMAIaHUs B 00JIACTD, JIEZKAIILY O
MEJTMKOM BHYTPH KBa/paTa, 3aBUCUT JIUIIH OT IJIOMIAIN STOWH 00JACTH U MPOMOPIHOHATLHA €.

a) dokazare, uyto qis 0 < u < 1, 0 < v < 1 BBIIOJIHEHO

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

6) Haiitn s 0 < t < 1 BeposiTHOCTH

1) P{{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} a0 <t <2.

2.13. Ha orpe3ok aiuHbl [ TPpOU3BOJIBLHBIM 00pa3oM Opotmrensl Tpu Touku. [lycrs X, Y, Z —
PACCTOSIHUS /IO 9TUX TOYEK OT JIEBOI'O KOHIA OTpe3ka. KakoBa BEPOSITHOCTH, 9TO U3 OTPE3KOB €
gumaamvu X, Y u Z MOXKHO COCTAaBUTb TPEYTOJIbHUK !

2.14. Orpe3ok jmHbI | JJOMaeTCs B MPOU3BOJIBHON TOUYKe. KakoBa BEpOSATHOCTH, UTO JIJIMHA
HanGoJIbITero 06I0MKa TpeBocxoauT 2 /37

2.15. Touka Opocaercsa Hayaady B KBajpaT. HaiiTu BeposgTHOCTH TOrO, YTO TOYKA IONAJIET B
KDYT, BIMCAHHBII B 3TOT KBa/IpaT.

2.16. Touka Gpocaercs Haydady B TpeyroabHuK ¢ Bepmmaamu B Toukax (0,0),(2,0) u (0,1).
HaiiTu BepodTHOCTH TOTO, YTO
a) abcrueca TOUYKH OKazKercs Gosbiie 1/2;

6) opJauHaTa TOUKM OKazKercst Gosibiie 1/2.

3.1. DyieMeHTHI Henu BHIXOAAT U3 CTPOsi (IIEPEeroparT) HE3aBUCUMO JIPYT OT JIpyra ¢ BeposiT-
vocrsavu 1o 0,1. Haiitu BeposiTHOCTH TOTO, 9TO IENb U3 TPEX JIEMEHTOB Oy/IeT MPOMyCKaTh TOK
npu (a) mocseoBaTeabHoM, (6) HapaIebHOM COUHEHIN SJIEMEHTOB.

3.2. Cobbitus Ay, ..., A, He3aBUCHMBI, U3BECTHBI BepogTHocTH p; = P(A;), i =1, ..., n.
HaiiTu BepoaTHOCTH TOTO, 4TO:

a) mpou30iiIeT POBHO OTHO U3 Aj;

6) He mpoU30iiIeT HU ONHO U3 A;;

B) 1pousoiiger xors Obl 0jHO U3 A;.

3.3. IlpousBojdr 3 He3aBUCUMBIX CJlydailHbIX repecranoBku OykB Bameit dpavusinn. Borauc-
JINTH BEPOSITHOCTH TOTO, YTO:

a) xorst Ol pa3 nosyunsiack Bamma damuius;

6) Kax bl pa3 mosayvanach Barra davumst.

CpaBHHUTD BepOATHOCTH, HaiijeHHble B myHKTax (a) 1 (0).
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3.4. lycre cobbiTue A He 3aBucur ot camoro cebs. Jlokazars, uro rorga P(A) pasua 0 uiu 1.

3.5. B map paanyca R naynady 6pocatorcst n Todek. HaiiTu BeposiTHOCTH TOTO, YTO PACCTOsIHUE
OT TIeHTpa IIapa Jio OJiKaiinieit Touku OyaeT He menpine a, 0 < a < R.

3.6. Ctpesok A mopazkaeT MHUIIeHbL ¢ BepoaTHOCThIO 0,6, cTpemok B — ¢ BepogrHOCTBIO 0,5,
crpeniok C' — ¢ BeposgTHOCTBIO 0,4. CTpenku maau 3aji mo muineHn. KakoBa BEpOSTHOCTD, 9TO
POBHO JIB€ TY/IH MONAJH B IeTh?

3.7. Hro BeposiTHEE, BBIUI'PATH Y PABHOCUJILHOI'O IIPOTUBHUKA 3 HapTuu u3 4 wiu 5 napruit us
8?7 Huubux Her.

3.8. JIBoe urparor B Urpy, moodepeHo opocast Monery. BoiurpasiimmM cauraercs TOT, KTO Iep-
BbIM mostyauT repb. Haiitu BepositHOCTH TOTO, 9TO Mrpa 3akoHunTCst HA k-M Opocanunu. Kakosa
BEPOSITHOCTH BBIUTPHITIA JIJIST UTPOKA, HATHHAIOIIET0 UIrpy?’

3.9. 10 jrrobuTeieit 1o/1/1e THOTO JIOBA PHIOBI HE3ABUCUMO JIPYT OT JIPYTa MPOU3BOJILHBIM 00pa3oM
pa3MeInIaTcsa Ha JbIy 03epa, nMerolnero (¢bopMmy Kpyra pajguyca 1 kM. KakoBa BepogaTHOCTD TOTO,
YTO He MeHee 5 PhI6AKOB pacmosoxkarca Ha paccrogaun 6osee 200 m ot Gepera?

3.10. Haiiti BepoATHOCTD TOTO, UTO B 12 UCIBITAHUSAX CXeMbl DepHYJIIHN ¢ BEPOATHOCTBHIO yCIexa
D nosiBsTCst M + | yciexos, npudeM [ yCrexoB HOSIBATCs B MOCIEHUX | UCHBITAHUSX.

3.11. HTaxmarucrbt A u B pemmiu ceirparh Mexk, 1y coboit mard. M3BecTHO, 9T0 A BHIUIPBIBAET
KayKJIy1o napTuio y B ¢ BeposiTHOCTBIO 2/3, 1 ¢ BeposiTHOCTBIO 1/3 mpourpsiBaer. B ¢Bsa3u ¢ srum
JUIst I0DeIbl B MaT4de Urpoky A Hy»KHO HabpaTh 4 04Ka, a UrPOKy B st mobebl J0CTATOYHO
HaOpaTh 2 O4YKa (3a BBHIMUIPHIII B MAPTUH JAETCA OYKO, 33 HPOUrpHINT — () OYKOB, HUYBUX HET).
PaBubl Jin 1mraHch Ha ycmex?

3.12. HaiiTu BepOATHOCTDH TOTO, 4TO k-if IO OPSIKY yCIeX B CEPUU MOCTeT0BATETbHBIX HCIIbI-
TaHuit BepHynin nponsoiiger HA [-M HCIIBITAHWH.

3.13. Haiitu BeposTHOCTH TOI0O, 4TO 11pu 12 nojadpachiBaHusX UI'PAIbHOM KOocTU 6 pa3 BblIIaIeT
JeTHOe 4ucJio u 6 pa3 eJMHUIA.

3.14. B kpyr Buucan kBaJipat. Haiitu BeposgTHOCTH TOTr0, uT0 13 10 TOYEK, OPOIIEHHBIX HAY/1aqy
B KPYT, YeThIpe MONayT B KBaJpaT, TPH — B HUKHUN CEIMEHT, U 110 OJHOI — B OCTaBIIUECS TPH
cerMenTa.

4.1. Crpenok A mopazkaeT MHUIIeHb ¢ BepoaTHOCThIO 0,6, cTpemok B — ¢ BeposarHOCTBIO 0,5,
crpesiok C' — ¢ BepositHOCTHIO (,4. CTpesku Jaiu 3a/ o MutieHu. VI3BecTHo, ITo JABe My/Iu U3
Tpex MonaJu B meb. KakoBa BepOSTHOCTL TOTO, 9TO mpoMmaxuysca C7

4.2. YToOBI HAWTH HYXKHYIO KHUTY, CTY/JEHT peruy oboiitn 3 oubauorexu. lna kaxkmoit 6ud-
JIMOTEKH OJIMHAKOBO BEPOSATHO, €CTh B (POH/IAX ITa KHUI'A UJIU HET, U €CJIM KHUT'A eCTh B (DOH/IAX, TO
¢ BeposiTHOCTHIO (0,5 OHA He 3aHdATa JAPYIUM duTarTe/ieM. KakoBa BepOSITHOCTH TOI'O, 9TO CTYAEHT
Hali/IeT KHUTY, eCJId U3BECTHO, 9TO OMOJIMOTEKH KOMILIEKTYIOTCS HE3aBUCUMO OJIHA, OT JPYyTOit?

4.3. Haynawy BoIGHDAIOT 9HCIO MEPBBIX OYKB OT 2 10 m u3 Bameii dbavuninn (31ech m — obiiee
qucsio OyKB B (hbaMUIHU) U OCYIIECTBIAIOT UX CIyYaliHyI0 HepecTaHoBKY. HallTu BeposTHOCTD
TOro0, YTO B pe3yJibTare moaydurcs Baia dhavunus. Haiitu BepoaTHOCTD TOTO, 9TO BHIOpAJIH JIBE
IePBBIX OYKBBI, €CJIU U3BECTHO, UTO Bama dhaMuins moIyduiach.

4.4. I3 n 3K3aMeHAIMOHHBIX OMJIETOB CTYJIEHT 3HAET 1M, MO9TOMY, €CJIU OH 3aiieT mepBBIM Ha
9K3aMeH, TO ¢ BEPOATHOCTBIO 1/N OH BBITAIIUT <«XOpomuii» 6uiner. KakoBa BEpOATHOCTH BHITa-
HIUTH «XOPOIIuity OUJIeT, €CJu CTYJAEHT 3ail1eT HA YK3aMEH BTOPBIM?

4.5. JJonycTuM, 4TO BEPOSATHOCTD IONAJQHKUS B IIeJIib 1P OJIHOM BBICTPEJIE paBHA P, & BEPOsT-
HOCTB TIOpayKeHus nen npu k monazanuax papna 1 — ¢*. KakoBa BepogTHOCTL TOrO, UTO Ie/Ih
nmopakeHa, ecJii OBLIO TPONU3BEIEHO N BHICTPEIOB?

4.6. NspectHo, uro 34% miozeii uMeroT 1epByto rpynny Kposu, 37% — Bropyio, 21% — Tperbio
u 8% — derBepryto. BosibHOMY € HEpBOii I'PYIIONH MOKHO HEPEJHBATH TOJBKO KPOBb HEpPBOi
IPYLIIBI, CO BTOPOH — KPOBb NEPBOl U BTOPOH I'PYII, ¢ TpeTbeil — KpPOBb IEPBO U TpeTbei
TCPYII, W YeJOBEKY C YeTBepTOil IPYIIOil MOXKHO IepenBaTh KpoBb JiI060it rpynmbl. KakoBa
BEPOATHOCTb TOI'O, YTO HPOU3BOJILHO B3d4TOMY OOJIbHOMY MOYKHO HEPEJUTHh KPOBb IIPOU3BOJILHO
BBIOPAHHOTO JIOHOPA?



4.7. B npojazKy noctymnaioT TeJeBU30Phl TpeX 3aBo0B. [[poyKius nepBoro 3aBojia CoAepzKuT
5% renesn3opos co cKpuIThIM AedexTom, Broporo — 3%, n Tperbero — 1%. Kakosa BeposaTHOCTE
nproOPEeCTH UCIPABHBIA TeJIeBH30p, ecau B MarasuH nocrymmiao 20% TeaeBH30pOB € IEpBOrO
3aBoga, 30% — co Broporo u 50% — ¢ Tperbero?

4.8. Ilo kaHaIy CBSI31 MOXKET OBITD IIepeIaHa OIHA U3 TpeX mocaenoBaTeabaocTeii Oyks: AAAA,
BBBB, CCCC, npuuem nenaercs 31o ¢ Bepograoctavu 0,3, 0,4 u 0,3 coorBeTcTBerHO. I13BecTHO,
4TO JiefiCTBUE HIyMOB Ha IIPUEMHOE YCTPONCTBO YMEHbIIAET BEPOSATHOCTH HPABUJILHOIO IIPUEMa
KazKJ10# u3 nepeganubix Oyks 10 0,6, a BepOSTHOCTD lpreMa KazKJIoi nepejjanHoil OyKBbI 3a JIBe
apyrue pasubl 0,2 u 0,2. [peamnoaraercs, 4To OyKBbl HCKAXKAIOTCSA HE3aABUCUMO JIPYT OT JIPYTa.
HaiiTu BeposiTHOCTH TOrO, 4TO OBLIA TIepejana mnocjaeaoBareabHocTh AAAA, ecin Ha TPUEMHOM
ycrpoiictee nonyueno ABCA.

4.9. Ilpeanonoxum, uro 5% Beex myzkund u 0.25% Beex keHmun — ganbronnku. Hayram Boi-
OpaHHOEe JIUIO CTPAJIAeT JAJIbTOHI3MOM. KakoBa BEpOSITHOCTH TOrO, 9TO 9TO MyzK4nHa! CUuTaTh,
YTO MYKUYMH U YKEHIUH OJIMHAKOBOE UUCJIO.

4.10. U3 ypHbBI, comepzKarieii 3 6eIbIX U 2 YepHBIX IMapa, MepeaoKeHbl 2 BRITIHYTHIX HayIady
nrapa B ypHy, cojepzkaiiyio 4 0esbix u 4 depHbIX mapa. 3aTeM U3 BTOPOHl YPHBI BBIHYT MIap.
Hajitu BepositHOCTH TOrO, 4TO OH O€JIbI.

AR

4.11. HekoTOpoe HaCEKOMOE ¢ BEPOATHOCTBIO S7€ * OTKIaAbiBaer k auu, tne k =0, 1, 2,... a
YUCJIO A MOJIOKHATETbHO. BepoaTHOCTh pa3BUTHs MOTOMKA U3 diilla paBHa p. KakoBa BepOATHOCTD
TOr0, 9TO y HACEKOMOTrO OyIeT POBHO 1M MOTOMKOB?

4.12. B ycioBusx npejpliyiinei 3ajiadu y HacekoMoro pa3suioch 10 noromkos. KakoBa Bepo-
SITHOCTDb TOT'0, YTO HPU TOM ObLIO OTI02KeHO 20 simit?

5.1. Nrpok BBIMI'PHIBAET OYKO, €CJH IIPU MOJAOPAChIBAHUN MOHETHI BbINAJIAeT repd, U HPOUr-
pbIBaeT OYKO B NpOTHBHOM ciy4ae. [locrpouts rpacduk pynkmun pacupejeienusi CyMMapHOTO
BBIUTPHITITA, UTPOKA TOCJIE JIBYX OpOocaHmii MOHETHI.

5.2. ITocTtpouts rpaduk GpyHKIHN paclpeie/eHis YUCIa M010PAChIBAHIN CHMMETPUIHON MO-
HETBI, MPOU3BOIUMBIX JIO BBIIAJICHUS IIePBOTO repba BKIIOUYHTETHHO.

5.3. Beipa3uTh depe3 GYHKIUIO pacipeieieHus caydaiinoil Beauanabl X BEPOATHOCTH CJIeTy-
formux coobituit: P{a < X <b}, P{a < X <b}, P{la < X <b}, P{a <X <b}.

5.4. MoryT jiu pyHknuu

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

OBITH TJIOTHOCTSIMU PACIpeeIeHns !

5.5. IlyioTHOCTH pactpejesienus caydaitnoit Bequuanabl X 3ajaercs (popMysioi

Cy?, ye|0,1],
f(y):{ O7y zg{ojl%

A

11l
—

Hajitu C' un dyHKIMIO pacopeelenns CaydaiHoil Beaudnabl X .

5.6. Ha oTpe3ok jutiHbBI [ Ipou3BOJIBHBIM 00pa3oM bpocatoT jaBe Touku. Haiitu dynkimo pac-
Ipe/Ie/IeHIS PACCTOAHMS MEYKIY HUMHU.

5.7. Beruncsants yHKIIIO raMMa-pacupesenennd [’y y B cIydae, Korga A = n — meaoe Iucio.

5.8. B kpyr pagunyca R mayran 6pocaior Touky. Haiitu:

(a) dyHKIUIO pacupejeeHns 1 IIOTHOCTh PACIIPE/IeJeH s PACCTOSTHUST ITOI TOYKH JI0 HEHTPaA
KpYyTa;

(6) coBmecTHYIO (DYHKIMIO pacipe/ie/ieHus OJISIPHBIX KOOPANHAT TOYKH.

5.9. Touky OpocaroT HayIady B TPEYTrOJIbHWK C BEPITMHAMH, KOOPANHATH KOTOPHIX PaBHBI
(0; 0), (2Ne—15; 0), (0; 15— 2N\e). 3mece Ne — HOMep CTYAEHTa [O CIHUCKY rpyimnbl. Haiitu
GYHKIUN pacipejiesieHus | IJIOTHOCTH JeKapPTOBBIX KOOPJAUHAT TOUYKH.

5.10. JIuckpeTHOe COBMECTHOE pactpejesienne ciaydaitnoro sekropa (X, Y') 3amaercs Tabiu-
meii:



X\Y[-1]0]1
1 0,2[0,10,0
1 0,4[0,00,3

Haiitu (a) ogaoMepubie pacnpesenenus X u Y; (6) 3akon pacnpesenenus X + Y (B) 3akon
pacopenenenns Z = Y2,

5.11. KakoBa BepOSTHOCTb TOrO, Y4TO 3HAYEHHE CJIyIalHON BEJMINHBI OKAYKETCS MEJIbIM, €CJIH
U3BECTHO, 9TO OHA MMEET HOPMAaJIbHOEe pacipejesenne?

5.12. Ciyuaiiable Benanabl X, Y, Z HE3aBHUCHMbI U UMEIOT pacrpejesierne bepHym ¢ na-
pamerpom 1/2. Haiitu coBMecTHOE pacipejiesieHie uX CyMMbI U TPOU3Be/IeHHSI.

5.13. m Touek He3aBUCHMO JIpPYr OT Jjpyra Gpocatorcs Ha orpe3ok [0; a]. Haiitu dyuxiuu
pacipe ieieHust U IIOTHOCTH PACIIpe/IesIeHns CIydaiinbix Besimand (a) Y) (KpaifHsis cjieBa ToUKa),
(6) Y, (kpaiings cupasa Touka), (B) Y (k- mo cuery cieBa Touka, k = 1,...,n).

6.1. Cnyuaiinas seqnunaa X nuMeer paBHOMepHOe pactpejenenue Ha [0; 7). Haiitu dynknuro
pacmpeaeneHus U MIOTHOCTD CAyYaiiHoi Beandnubl Y = sin X.

6.2. Cuyuaiinas sequduna X ummeer paBHOMepHOe pacupejesienue na |[—m/2; m/2]. Haiitu
BYHKIMIO pacipejesieHus 1 IJI0THOCTDb ¢/iydaiinoit Bejimuunbl Y = tg X.

6.3. [LiorHocTh pacipesesenus ciaydaiHoil Bejuannbl X 3ajaercs hpopMyJIoi

ot~ t €10,1],
f@_{a £ [0,1].
Haiitu mioraocTs pacupeesienus ciaydaitaoit Beandaunsl ¥ = —In X.

6.4. Cayqaitupie Besmanabl X u Y He3aBUCHMBI ¥ MMEIOT OJIHO M TO K€ JINCKPETHOEe Paciipe-
nenenne P{X =y} = P{Y =y} = px, k> 1. Haiitu P{X =Y}.

6.5. Coryuaiiabie Bemaunbl X u Y He3aBHCHMBI U paclpejiesienbl paBHomepro Ha [0; 1]. Haiitu
IJTIOTHOCTH pacupejiesieHnus caydailHoit Besnauabl X — Y.

6.6. Beraucsiuth mo dbopMmysie cBepTKHU IJIOTHOCTH PACIpPeieIeHus] CYMMbl HE3aBUCUMBIX CJTY-
JaHBIX BeTnduH X U Y, UMEIONUX MOoKa3aTeJbHOe pacupejieeHne ¢ napaMerpom 1.

6.7. Cayuaitnas Bejinunna X uMeeT CTaHJAPTHOE HOPMaJibHOe pacipejesenue. Haiitn dynk-
MU paclpejieienus U IJIOTHOCTH ciyuaiinbix sejauuun (a) Y7 = X2, (B) Y =sin X.

6.8. B ycsioBusix npepbiayiieit 3ajaun naiitu (hyHKIUIO pacipejiesieHus c/1ydaiiHoil BeJTumInHbI
max (0, X).

6.9. Cayuaiinas Besmunna X uMeeT paBHOMepHoe pacrpejesenue Ha |0; 1]. Haiitu dynknuro
pacrpejiefieHus U NJI0THOCTH CJYyYailHON BEeJTMINHBL Y .

Bapuanr 1. Y = (1 — X)L

Bapuanr 2. Y =2/X.

Bapuant 3. Y = X?/2.

Bapuaur 4. Y = 2In(1 — X).

Bapuant 5. Y = 27X,

Bapuant 6. Y = 2X 2,

Bapuant 7. Y = arcsin X.

Bapuant 8. Y = —1/X.

Bapuanr 9. Y = (1 — X)72

Bapuanr 10. Y = —3/X.
Bapuant 11. Y = 3/X3,
Bapuanr 12. Y = —2In X.
Bapuanrt 13. Y = arctg X.
Bapuant 14. Y = 2X-1,
Bapuanr 15. Y = —2/X2.

6.10. X u Y uezapucumer, npuuem P{X =0} =P{X =1} =1/2, aP{Y <t} =t 0<t <1
Haititu dynknuu pacupeaenenns caydaiiaeix Besudun X + Y n XY,
7



6.11. Ciryuaitnast Benanaa X nMeeT moKa3aTeIbHOE pacipeeieHne ¢ mapamerpom «. Haiitn
pacrpeenennst caydaitusix seqnann (a) Y7 = [X] (memas gacts X), (6) Yo = X — [X], (8)
Y3=X? () Yi=a'lnX, (1)Y;=VX.

6.12. Cayuaiinag sesuuuna X umeer 110THOCTH pacupejenenns f(t) = (w(1+¢*))7! ¢t € R.
Haiitu pyHknuo u mjIoTHOCTH pacipejiesieHus ciaydaiinoit Bequannnl Y = arctg X.

6.13. Ilycts X u Y — He3aBuCHMBIE C/IydaifHble BeJTMINHBI, IMEIOIIIe I0Ka3aTeIbHbIE PacIIpe-
nenennsi. Haiitu P{X = 2Y}.

6.14. Ciyuaitubie Beuunnabl X 1 Y HE3aBUCHMBI U PACIIpe/iesienbl pasHoMepHOo Ha [0; 1]. Haiitu
IJIOTHOCTH PACIpejiesienust caydaiinoit Besmannsl max(X, 2Y).

7.1. Hajitu mareMaruyeckoe OxKMJaHue U JUCIEPCUIO YUCIa OYKOB, BLIIAJAIOIKUX HPU 10A0Pa-
CBIBAHWY UTPAJIBHON KOCTH.

7.2. Beraucmmrh MaTeMaTHIeCKOe OXKUIaHUe U JUCIEPCHIO CAy9IallHO BeJIMIHHBI, HMEIOIeil:
(a) pacripenenenne Ilyaccona,;

(6) reomeTprUecKoe pactpe/esienne;

(B) paBHOMEpHOE pacipejieieHune Ha oTpeske [a; bl;
(r) mokasaresbHOE paCHpPeeeHHe ¢ ITAPAMETPOM (;
(1) ramma-pachpeieieHue.

7.3. Beero ectb |Ne — 7| + 3 kimoueit (Ne— HOMED CTyIEHTA MO CIUCKY TPYIIBI), W3 HAX TOJBKO
OJIUH TOJAXOUT K 3aMKy. Kirfoun BeIOMpAIOTCS HAY/1aqy HO OJHON U3 CJIELYIONUX CXEM:

a) UCIBITAHHBIN KJIOY B JAJbHEHIINX UCIBITAHUSIX HE YIaCTBYET;

0) KJII0Y KayKJblii pa3 BRIOMpaeTCsl HAyIady U3 BCeX KJHOYeil.

JLst Kak 1011 CXeMbl HAWTHU Psijl PACIIPe/IeIeHUsI, MaTeMAaTHIeCKOe OYKUIaHe U CPeTHEKBAIPa-
TUYECKOe OTKJIOHEHWE YNC/IA MOTBITOK.

7.4. Haiitu MmaTeMaTwdeckoe O:KHJIaHUE U JIMCIIEPCHIO CJAydaiiHoli BeanduHbl Y = sin X, ecyn
caydaitnast Bemanaa X uMeeT paBHOMepHoe pacupejesenue Ha: a) [0; 7]; 6) [0; 27].

7.5. Cnyuqaitapie BenauHbl X U Y — JeKapTOBBI KOOPJAUHATHI TOUKH, OPOIIEHHOH HayIady B
e uHUYHBI KBaipaT. Hafitu Maremarndyeckoe OKuJlaHue U JIUCIIEPCUIO UX PA3HOCTH.

7.6. Cayugaitabie Beinauabl X U Y He3aBUCHUMBI, X HMeeT CTaHIAPTHOE HOPMAJIbLHOE PacIpe-
nenenne, Y umeer pacnpeaenenne Beprysm ¢ napamerpom 1/3. Haiitn maremarnveckue oxu-
JaHUsT ¥ crepeun ciaydaifapix Besmand (a) 2X +3Y; (6) X —9Y — 1.

7.7. Ha orpesok [0; 6] 6pocaror Haymaay n rouek. Haiitn Maremarnyeckue O:KUJAHUS W JIUC-
IIePCHN CIy9YaiiHbIX BesmanH X (1) — KOOPAWHATHI KpaifHeil cipaBa TOUKH B X(,) — KOOPJAMHATHI
KpaiiHeil cjeBa TOYKH.

7.8. BBIUHCIUTH MOMEHT k-TO HMOPAJIKA CAYIARHON BEJTUIHHBI, HMEIOIEit:

(a) paBHOMEpHOE pacHpejieieHne,
(6) ramma-pacupe/iejieHue.

7.9. Cayuaiinas Besimauna X IPUHUMAET HATYPAJIbHbIE 3HaYeHus ¢ BepogTHoCcTsvu P{X = k} =
Ck™1% k=1,2,.... Kax naitru C? Kakoro nopsKa MOMeHTH CyIIECTBYIOT y 3TOH CJIydaiinoii
BestmIuHbI X 7

7.10. Cinyuaiinaa pesnunna X mMeeT ILIOTHOCTD pacupejenenus f(t) = 3t npu t > 1. Toraa
EX~' = [*3t73dt =3/2, EX 2 = [["3t7*dt =1, DX ' =1 - (3/2)? < 0. Ho usBectHo, 4T0
JIACIIEPCHS OTpHUIATeIbHOI He ObiBaeT. OObICHUTDH MPOTHBOPEYIHE.

8.1. Haiitn koapdunument xoppensiiun p (X, X +Y), rme X u Y He3aBuCHMBI, OJMHAKOBO
pacmpeaeneHsl 1 UMEIOT KOHeYHYIO HeHYJIEBYIO JIUCIEPCHIO.

8.2. Touka npou3BOJILHBIM 00pa3oM Opocaercs B KPyI' €JIMHUYHOTO pajuyca. Haittu koaddu-
[UEHT KOPPEJISIUU ee JTeKaPTOBBIX KOOP/IMHAT.

8.3. Touky Opocator Haymady B TPEYTOJbHUK C BEPIIHHAME, KOOPJAWHATH KOTOPBIX pPaB-
wer  (0; 0), (2Ne—15; 0), (0; Ne). Bmech Ne — HOMEp cTymeHTa 10 CUUCKY rpymibl. Haiitu
KO3 DUIUEHT KOPPESISIIT TeKAPTOBBIX KOOPANHAT TOUYKH.



8.4. Cnyuaitnast Benanna X mMeeT MoKa3aTeIbHOE pacipejiesienne ¢ napaMerpoMm «. Haiitn,
JIJIST KAKWX 3HAYEHWIT mapaMeTpa [ CyIIecTByeT MaTeMaTHIeCKOe OKIIaHIe CIy YaifHOH BeJTHIHHBI
Y = efX,

8.5. Boruncaurh koaddunuent koppensmuu p (X,Y), ecau AByMepHOe pacupejesieHne CIy-
waiinoro sekropa (X, Y') 3amaerca Tabauneii:

X\Y[1]o0[1
1 05] 0 | 0
1 0 [0,1]04

8.6. Haiitu xosadpduruent xoppenaunu p (X, X?), rae X nmeer:

(a) cranJapTHOE HOPMAJIBLHOE PACHPE/IEJICHUE;
(6) mokazaresbHOE PACIpeesIeHue.

8.7. Haittn xapakTepucTudecky u MpOou3BOAAILy0 (DYHKIUHA CJIYIAHNHON BeJIMYUHBI, TPUHU-
Matoteit 3Hadenns 0, 1 m 2 ¢ paBHBIME BEPOATHOCTSIMU.

8.8. HaiiTn xapaKTepuCTUIECKYIO W TPOU3BOISIIY0 (DYHKIINN:

1) GepHYUIHEBCKOTO pacipe/ieeH s,
2) GUHOMHUAJIBHOTO PACIPEICTIeHHUS;
3) MyacCOHOBCKOTO PACIpPe/Ie/IeHNS.

8.9. Haiitu xoucrauty C' Takyio, 9TO X12 + X22 COBIAJIaET MO PACIPEeeJIEHUI0 CO CIydYalHON
sesmunnoit CY, rae (X1, X3) — BEKTOP € AByMEPHBIM CTAHJIAPTHBIM HOPMAJIbHBIM PACIIPE/1e1e-
HEeM, a Y uMeeT nokasaresibHOe pacupejesenne ¢ napaverpom Ne (31ech No — HOMED cry/eHTa
[0 CIUCKY T'PYIIIBI).

8.10. IIycts X — meorpunare/bHas HMeJ0OYUCACHHAs Caydaiinas BeqnunHa. Beipazuts EX n
DX depes npousBoabie mMpou3Boisieil (pyHKINN.

8.11. HaiiTu xapaxTepucTuiecKyio (pyHKIHIO:

1) moKa3aTebHOTO PACHPEIeTCHHUS;

2) raMMa-pacrpe/ie/eHus;
)
)

3) KBaJpaTa CTAHAAPTHOU HOPMAJIbHON CIyYaiiHON BETWINHBI;
4) cyMMbl KBa/IpaTOB 1 HE3aBUCUMBIX CTAH/JIAPTHBIX HOPMAJIbHBIX CJIYYalHBIX BEJIMYUH.

8.12. Ilo xapaxkTepucTHuecKuM (DYHKIMSAM BOCCTAHOBUTDL pacrpejenenns: cost, (1 — 4it)™!,
exp(2it — 2t?).

9.1. Urpok B KaxK10if urpe (HE3aBUCHMO OT Pe3yJbTaTOB APYTUX Urp) BhiUrphiBaer 80 pyo6ieii
¢ BepogarHocThio 0,1, npourpeiBaer 20 pyo.eit ¢ Bepogrnoctbio 0,9. Haiitu, K Kakoil Be/udnHe
CXOJUTCS CPeJHUI BBIUTPBIII 3a 1 UI'P IPU 1L — OO.

9.2. Ilycte X, X5, ... — caydaiiHble YHCIa, TO €CTh HE3aBUCHUMBbIE CJIyJaiiHble BEJTUIUHBI,
UMeoTIe paBHOMepHOe pacmupejienenne Ha oTpe3ke oT (0 10 1. HaiiTu mpeiesibl m. H. CIeayIonmx
BbIPAazKeHUil 1upu n — o0:

Xi*+ ...+ X, 1( 1 1 )

a) - : B)ﬁ —1+X1+'”+—1+Xn

) VX4 + X2

2
;1) arctg (— (X1+...+ Xn)> :
n n

9.3. Chnyuaiinble BesmIuHbI X1, X5, ... HE3aBUCUMBI U OJIMHAKOBO pAaCIpeeeHbl 110 3aKOHY
[Iyaccona ¢ mapamerpom A. K 1eMy CXOJHUTCS ¢ BEPOSATHOCTHIO €TUHUIA TTOCIEI0BATE/THHOCTD

X+ +X2 (X1+...+Xn)2 )

n n

9.4. Crynenr noJsiyuaer Ha 3K3ameHe H ¢ BeposaTHOCTHIO 0.2, 4 ¢ BepositHOCTBIO 0.4, 3 ¢ Be-
positHocThio 0.3 u 2 ¢ BepositHOCTHIO (0.1. Ba Bpemsi oOyvenus on cmaer 100 sx3amenon. Haiitu

IpeJIeJIbl, B KOTOPBIX ¢ BepOATHOCTHIO 0.95 JIe:KUT cpeHuii 6ai.
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9.5. UrpasbHas KOCTh 1OJI0OPAChIBAETCS JIO TEX IOP, IMOKa O0Iasi CyMMa OYKOB HE MPEBBICUT
700. OneHnTh BEPOSTHOCTH TOTO, 9TO JJIst 3TOr0 norpedyercst 6ostee 210 Gpocanmii.

9.6. M3BecTHO, YTO BEPOATHOCTb POXKJIEHUsS MaJjbiuka Hnpudbaun3uresbHo pasHa 0.515. Kako-
Ba BEPOSITHOCTH TOTO, UTO cpeau 10 ThIC. HOBOPOXKIEHHBIX OKazKeTCSd MAJIbIUKOB MEHbBIIEe, YeM
IeBOYeK !

9.7. /Ing numa, TOKUBIIETO 0 JABAANATHICTHETO BO3PACTa, BEPOATHOCTH CMEpPTH Ha 21-M ToIy
xusnu pasa 1/400. Bacrpaxosana rpynna u3 101 jmm 20-1eTHero Bospacra, IpuueM Kakblii
3acTpaxoBaHHublit BHeC 350 pybuieit crpaxoBbIX B3HOCOB 3a 1'0/1. B ciiydae cMepTu 3acTpaxoBaHHOIO
ero poACTBeHHnKaM Buiiaunbaerca 10° py6ieit. OneHnTL BepOSTHOCTL TOTO, UTO:

(a) K KOHILY TOJ[a CTPAXOBOE yUPEKICeHHEe OKayKeTCsi B YOBITKE;

(6) ero goxon npessicut 10° pyGieit;

(B) ero goxon npesbicut 2 - 10° py6Geit.

9.8. I13BecTHO, 4TO BEPOSTHOCTD BBIIYCKA CBEpJa MOBbIEHHOl XpynkocTn (6pak) pasaa 0.02.
CsepJia ykJIaapiBatoTcsa B Kopooku 1mo 100 mr. Yemy paBHaA BEpOATHOCTb TOTO, UYTO B KOPpOOKe He
OKazkeTcs OpaKoBaHHBIX cBeps! Kakoe HaumMeHbIIee KOJTUIECTBO CBEPJT HYKHO KJIaCTh B KOPOOKY
JIIE TOrO, 9TO0bI C BEPOSITHOCTHIO, He MeHbIeit 0.9, B Heil Ob110 He Menee 100 ucnpaBHbIX !

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

Bapuant 1. Beirajsio ve menee 10 egunuir; Boimnaio He Meree 60 4eTHBIX YUCE]T.

Bapmnant 2. Beimano me menee 10 mectepok; cymMa BunaBmuX duces Merbire 300.

Bapmnant 3. B cymme Buinagio me meree 400 09KOB; cyMMa BBIMIABIINX YE€THBIX YHCEJT HE MeHee
250.

Bapmnant 4. Beimano menee 30 euHUIT; cyMMa BBITTABIINX HEYETHHIX dnces He MeHee 180.

Bapuanr 5. Cymma BbinaBmux yuces He mesbiie 320; Tpoiika Bbinaja He meHee 10 pas.

Bapuant 6. [Isarepka u mecrepka Bbinaju Bcero He mernee 20 pas; eJIuHUIA U JBOWKA BbITIAJIN
Menee 30 pa3s.

BapuanT 7. Beinaso ve menee 70 HedeTHBIX duCes; Bbiago He MeHee 20 msiTepoK.

Bapuant 8. Beimasio menee 15 jiBoek; Bbimasio He MeHee 6(0) HEYETHBIX YHCeI.

Bapnant 9. Beimano me menee 10 equaUI; cyMMa BhITABIINX duces He MeHbIre 400.

Bapuant 10. B cymme Boimasio menee 300 09KOB; cyMMa BBINIABIIAX HEYETHBIX UHCEJ MeHee
200.

Bapmnant 11. Beimaio ne Menee 15 mecTepok; cymMMa BBITTABIIAX OYKOB MeHbITe 390.

Bapuant 12. Cymma Bbinasiux quces1 menbire 250; yeTBepka Bbiltajaa He menee 15 pas.

Bapuant 13. ITarepka u niecrepka Bbinajiu Bcero menee 20 pa3; eJlMHUIA U JIBOIIKA BbIIAJIU HE
MeHee 25 pa3s.

BapuanT 14. Beinrasio He MeHee 65 9eTHBIX YHCes; BbhITago MeHee 20 1ecTepok.

BapmanT 15. Beinaio e Menee 15 equnuIl; Beiaao He MeHee 70 9YeTHBIX IUCEJT.

9.10. CKOIbKO B cpejiHeM M3IOMUHOK JOJI?KHBI COJepKaTh KaJOpUUHbIe OYJTI0OUKH, YTOOBI C Be-
poaTtHoCcTbIO He MeHee 0,99 B Oysiouke Oblaa XOTs ObI OJHA UIIOMUHKA?

9.11. IIpu mpoW3BOACTBEe MATPHUILI KayKapli u3 2 - 107 mumkceseil MoxKeT OBITH IOBPEXKIEH C
BepoaTHOCTBI0 10™7 HezaBHCEMO OT Apyrux. KakoBa BepoATHOCTH TOTO, UTO OVIET TOBPEKICHO
6osiee 3 nukcesiei?

9.12. BeposiTHOCTh yrajipiBanus 6 HoMepos B cropT10To (6 u3 49) pasua 7.2-1078. Tpu nojcue-
Te OKa3aJuCh 3aM0JTHEHHBIMU D MJIH. KapTodeK. KakoBa BepOSITHOCTH, 4TO HUKTO He yrajaJj Bce 6
HoMmepoB? Kakoe HamMenbIiee KOJTNIECTBO KAPTOUEK HYZKHO 3ATOJHUTH, 9TOOBI ¢ BEPOATHOCTHIO
e menee 0.9 xots Obl ouH yrajgaa 6 HoMepoB?

10.1. TTo mannoit peanuszanuu Bei6opku T =(0; 0; 1; 1; 0; 0; 0; 0; 0; 1):

a) MOCTPOUTH IpaduK peau3anu SMIUPHIECKOR (DYHKIUI PACIPEIeTeHHS;

6) BBLIUUCIUTH PEATTH3AIUN BEIOOPOTHOIO CPEJIHEr0 U BHIOOPOUYHOl JUCIEPCHH.
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10.2. TTo peanmzamnuu Bui6opku 1; 0; 1; 1; 0; 1; 0; 0; 0; 1 BeIYMCIUTH pean3aiuu BhIOOPOIHOTO
cpejiHero, BHIOOPOYHOM JIUCTIEPCUH, BHIOOPOYHOTO CPEIHEKBAIPATUICCKOTO OTKJIOHEHUs, HeCMe-
IEHHO# BEIOOPOYHOM JIMCIIEPCHH, BBIDOPOYHBIX aCUMMETPHUH U JKCIecca.

10.3. Tlo manHOi peanu3anuu BEIGOPKU T = (X1, ..., Ty,):

a) TMOCTPOUTH TpadUKN IMIUPUIECKON (DYHKIUE pACTIPeIeJeH s, THCTOTPAMMBL M MOJTUIOHA
9acTOT (YUCI0 TPOMEXKYTKOB BHIOpATh B cooTBeTcTBHU ¢ hopmy.aoii Cremkeca);

0) BBIYUCIUTH BBIOOPOYHBIE CPEJIHEE, TUCIEPCUIO, ACUMMETPUIO M IKCIECC.
Bapuant 1. (1; 2; 0; 0; 4; 6; 6; 2; 3)

Bapwuant 2. (0; 7; 1; 0; -1; 6; -1; 2; 3; 4)
Bapwuant 3. (8; 2; 3 3; 1; 5; 55 2)
Bapwuant 4. (-1; 4; 1; 1; -1; 0; 3; 2; 3)
Bapuant 5. (3; 2, : 0; -4;2; 1, 0; 0; 0)
Bapuant 6. (1; 2; 0; 0; 4; 6; 6; 2; 3)
Bapuant 7. (15 2; 0; 0; 4; 6; 6; 2; 3)
Bapuanr 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)
Bapwuant 11. (0; 0; 0; 0; 1; 5; 4; 2; 1; 3)
Bapwuant 12. (1; -2; 0; 0; -4; 6; -6; -2; 3)
Bapuanr 13. (15 2; 8; 8; 4; 1; 1; 2; 3)
Bapuanr 14. (5; -2; -3; 0; 4; 0 5 2)

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

10.4. [Taccaxkup MapHUIpyTHOrO TAaKCH U3MEPUJI 8 pa3 BpeMs OKUIaHUs TAKCH U HOJIYUHI CJie-
Jyrotue pe3yabrarsl (B Munyrax): 8; 4; 5; 4; 2; 15; 1; 6. Y Hero ectb JBe TUNOTE3bI OTHOCH-
TeJIbHO TpaduKa ABUKEHUS TAKCHU: JUOO I'paduK JBUXKEHHUS COOTIOIAETCI, U BPEeMs OXKUIAHUS
uMeeT paBHOMEpHOe pacupesenenue na orpeske [0; 0], mbo rpaduk apuzkenus me cobII0AETCH,
1 BpeMsl OXKUJIAHUsI KMEET MOKA3aTeIbHOe PACIIPEIe/IeHIe ¢ apaMeTpOM .

a) Beraucoure peasmsanun oneHok napamerpos 6 u A, ucnosb3osas onenkn 0y = (n+1) X, /n
n Xg == n—_—l

6) Iocrponrh Ha OJHOM TpaduKe peaTn3aIuilo IMIUPHIECKON (DYHKINH paciupejeeHus u
TeopeTndecKkue (PyHKIHUH paclpejie/leHnsd paBHOMEPHOIO U MOKA3aTeIbHOIO 3aKOHOB, B KOTOPBIE
BMECTO HEM3BECTHBIX MapaMeTpPOB MOICTABIEHBI peaTn3aIuil UX OIEHOK.

B) [locTpouth Ha OJHOM TpaduKe peaTU3AMUI0 TUCTOIPAMMBI U TEOPETHYECKUE ILIIOTHOCTH
pacripe/ie/ieHusi pABHOMEPHOTO U MOKA3aTE/IbHOIO 3aKOHOB, B KOTOPbIE BMECTO HEM3BECTHBIX I1a-
PaMeTpOB MOJICTAB/IEHBI PeATU3AIUN UX OIEHOK.

r) Ha ocHoBaHWM TIPOBEIEHHOTO MCCIIE0BAHUST CIEIAaTh BBIBOJI O TOM, KaKas U3 I'MIIOTE3 Bbi-
DJISIAUT DoJiee COOTBETCTBYIOMIEH SKCIEPUMEHTATBHBIM JAHHBIM.

10.5. IlycTh BBIGOpKa M3 HOPMAJBHOTO paclpeefeHns ¢ HapaMeTpaMd d,o-.
EX, DX. Kakoe pacipee/enie IMeeT cJaydaiiHas BeTnanHa X 7

10.6. HaiiTu mMaremaTndeckoe OKUJAHUE U JUCIEPCHIO SMIHUPHIECKON (DYHKIIUU pacipe/ieie-
HUsI B TOUKE t, €M 9JIeMEHTBl BBIGOPKU 00beMa n uMetoT (byHKIuIo pacnpejenenus F(t).

10.7. To Bbibopke (X1, ..., X,) u3 GepHYJLIMEBCKOrO pacupe/enenus By, ¢ Heu3BeCTHbIM La-
pamerpom p € (0; 1) mocTpouTh OLEHKH apamerpa p:

a) 10 MePBOMY MOMEHTY;

6) 10 BTOPOMY MOMEHTY;

B) 10 MTPOU3BOJBHOMY K-MYy MOMEHTY.

MozKkHO i OTJATh IpeIoYTeHre KaKOoi-Tn00 U3 IMOCTPOEHHBIX OIeHOK?! VcceoBaTh ux co-
CTOSATETHLHOCTD U HECMEIIEHHOCTb.

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

Boruncanto
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a) mapamMeTpa p 1O MepBOMY W [0 BTOPOMY MOMEHTY TIpH U3BecTHOM m > 0

6) mapamMeTpoB p U m.

HccnenoBarh cOCTOATETLHOCTD MMOCTPOEHHBIX OTEHOK.

10.9. MeTomoM MOMEHTOB HaiiTH OIEHKY mapamerpa « > ( 1Mo BBIOOpKE U3 MMOKA3aTe/JHbHOTO

pacmpejieieHust ¢ IWIOTHOCTBIO fio(t) = ae” ™ t > 0. Byaer /i oleHKa HecMeIleHHOl U COCTOs-
TeJbHOI?

10.10. Ncnosib3yst MeTO L MOMEHTOB, HOCTPOUTH OECKOHEUHYIO 1OCJ/IE/I0BATEIbHOCTD PA3INIHbBIX

oneHok napamerpa 6 pasromepHoro pacnpegenenus na orpeske [0; 6]. Byayr s nosyuennbie
OLICHKN COCTOATEIbHBIMU !

10.11. C momoIpo MeToJa MOMEHTOB TOCTPOUTH OIeHKY TapamMerpa # > 0, ecam pacnpeaesie-
nue BRIGOpKN umeet moTHOCTL Ot~ pu ¢ € [0; 1].

10.12. HaiiTu omeHKHN mapamMeTpa Mo IepBOMY U BTOPOMY MOMEHTY.

Bapuant 1. Ciryyaiinble BeJTHIuHBI TpUHUMAIOT 3HaUeHudg 0, 1, 2 ¢ BEpOITHOCTAMUI

P{X =0}=(1-p)’ P{X =1} =2p(1 —p), P{X =2} =p*.
Bapuant 2. [lioTHOCTH pacipejiesienus paBHa
2z —x?/0 :
flz) = 7€ upu x > 0;
0 mpumax <0.
Bapuant 3. [L1oTHOCTH pacupejeenns paBHa
fay = e a0
0 mpumx <O0.

BapuanT 4. [ImoTHOCTL pacupeneieHns paBHa

f(:v):{ L_e=V2/% mpu x> 0;

2077
0 mopumzx <O0.

Bapuant 5. CydJaiinble BeTUYUHBI TPUHUMAIOT 3HAUEeHUA 1, 2, 3 ¢ BEPOITHOCTAMUI
P{X =1} =p?, P{X =2} =2p(1 —p), P{X =3} = (1 -p)®
Bapuant 6. [l1oTHOCTH pacnpejieienns paBHa
fla) = %Ee’xﬁ/(’ npu x > 0;
0 mpumzxz <O0.
Bapmnant 7. [InoTHOCTS pacmpeenenns paBHA
1,.—(6+1)/0 1:
_ e npum r > 1;
f(@) { 0 mpmax < 1.
Bapmnant 8. [InoTHOCTSH pacupeneneHns paBHa
O —=1)27? npuaz>1;
flz) = { 0 mpmaz <1.
BapuanT 9. [LiorHOCTH pacupejiesieHus paBHa
z ,—x/0 .
flz) = 72€ npu x > 0;
0 mpuz <O0.

Bapuant 10. ILniornocTh pacupeje/ienusi paBua
22 —z/6 .
fla) = T npu x > 0;
0 mpumz <O0.
Bapuant 11. Cinyuaitnbie BenuuHbl MpuHAMaOT 3HadeHus 0, 1, 2, 3 ¢ BepOITHOCTAMHU

P{X =0} = (1-p)°, P{X =1} =3p(1 —p)%,

P{X =2} = 3p*(1 —12p), P{X =3} =p’.



Bapuant 12. ILnornocTh pacupeje/ienusi paBna

2 a2/ :
fla) = NET npu x > 0;
0 mpmx < 0.

Bapmant 13. [l1oTrHOCTE pacupeienenns paBHA

423 —z4/0 .
_ ] e npu x > 0;
1) { 0 mpmx < 0.

BapuanT 14. [InoTHOCTDL pacmpe/ieieHus paBHA

flz) = { e npn x> 0;

0 mpmx < 0.
Bapuant 15. Cayuaiinbie BeJIM9uHbl HIPUHAMAIOT 3Ha4YeHUS 2, 3, 4 ¢ BEPOSITHOCTSIMUI
P{X =2} =9 P{X =3} =2p(1 -p), P{X =4} = (1 -p)"

10.13. C momombi0 MeToaa MOMEHTOB IIOCTPOUTD OIEHKY mapamerpa 6 > 0, ecim pacrpeaene-
Hue BHIOOPKH uMeeT 110THOCTDL 2t/0% npu t € [0; 6]. UccienoBarh OlEHKY Ha COCTOATEILHOCTD.
10.14. /Tana BbIOOpKa U3 pacupe/ie/ieHus ¢ IMJI0THOCTHIO

[ 32073, te|0; 0];
fol?) _{ 0, t & [0; 4.

Haiitu onenky napamerpa 6 > 0 MeTojgoM MOMEHTOB, UCCJIEJ0OBATH €€ Ha HECMEIIEHHOCTHh U
COCTOSITE/IbHOCTb.

10.15. ITycTh mana BHIOOPKA N3 HOPMAJLHOTO PaCIpeIeaeHns ¢ IapaMeTpamMu o u o2, Venon-
3ysl METOJI MOMEHTOB, TIOCTPOUTH OTIEHKMH:

a) HEU3BECTHOIO MATEMATHYECKOTO OKUIAHUS (i

0) HEM3BECTHOIl TUCIePCHH 02, eCJIH (v U3BECTHO;

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

WccnenoBarh moTydeHHBIE ONMEHKHA HA HECMEIEHHOCTh U COCTOSTE/THbHOCT.

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

11.2. Ilo BBIOOpPKE M3 MMOKaA3aTEILHOIO pacipejiesieHus [, MOCTpOUTH OIEHKY MaKCHUMaJbLHOTO
npasionoioous mapamerpa « > 0. VccsiemoBaTh cOCTOSATE/ILHOCTD OIEHKH.

11.3. HaiiTu onenky MakCHMaJIbHOI'O HpaB/Iomno10ous. [[poBeputsb ee cocToATeIbHOCTD.

BapuanT 1. [LmoTHOCTL pacupeneeHus paBHa

ﬁeiﬂj?,/e

f(x):{ 5 npu x > 0;

0 mpmx <0.
Bapuant 2. CayyJaiinble BeTUIUHBI TPpUHUMAIOT 3HaUeHudg 0, 1, 2 ¢ BEpOITHOCTAMUI
P{X =0} =(1-p)* P{X =1} =2p(1 —p), P{X =2} =p”.
Bapmnant 3. [InoTHOCTSH pacupenenennsa paBHa
2z ,—a?/6

_ 5 npu x > 0;
J(z) { 0 mpumz <O0.

Bapuant 4. [lioTHOCTH pacipejesienus paBHa
3T —a\/z /0 .
f(:v)—{ 55 € npu x > 0;

0 mpumx <0.
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Bapuant 5. [liorHOCTH pacipejesienus paBHa

15/ .
f(:v):{ TN npu x > 0;

0 mopumzx <O0.
Bapuant 6. Ciryuaitibie BeIMauHbl TPUHUMAIOT 3HaUeHus 1, 2, 3 ¢ BEPOSTHOCTSIMHE
P{X =1} =p*, P{X =2} =2p(1 —p), P{X =3} = (1 —p)*.

Bapmnant 7. [InoTHOCTS pacnpeneneHnsa paBHa

z ,—z/f .
_J e npu x > 0;
f(z) { 0 upux <O0.

Bapuant 8. IliiorHOCTH paciipejiesienus paBHa

@) = Lo~ OO ypu v > 1;
a 0 upmzx <1.

Bapuant 9. [lioTHOCTH pacipejiesienus paBHa

[ O-1Dz7? wpma>1;
f(ac)—{ 0 mpmaz <1.

BapwuanT 10. [TnoTHOCTH pacnpe/ieieHus paBHa

= { Foe e
0 mpuzx <O0.
Bapuant 11. ILniorHocTh pacupeje/ienusi paBna
flz) = %6*5/9 npu x > 0;
0 mpmax <0.

Bapuant 12. Cinyuaiinbie BenuuHbl NpuHAMAOT 3HadeHus 0, 1, 2, 3 ¢ BepOITHOCTAMHU
P{X =0} =(1-p)° P{X =1} =3p(l—p)
P{X =2} =3p°(1-p), P{X =3} =p".
Bapuant 13. Cnyuaiinble BeJUYHHBI TPUHAMAIOT 3HaUeHUs 2, 3, 4 ¢ BEPOITHOCTSIMHU
P{X =2} =p*, P{X =3} =2p(1 —p), P{X =4} = (1-p)*.

Bapuant 14. [InoTHOCTDL pacmpe/ieieHus paBHA

fla) = { %e*ﬁw npu x > 0;

0 mpmx < 0.

Bapuanr 15. [liiorHocTs pacupe/iejieHusi paBHa

fz) = %e—m/e upu z > 0;
0 mpumx < 0.

11.4. ITocTpouTh OLEHKY MAaKCHMaJIbLHOI'O HPAaB/IOI0I00uUs 110 BbIOOPKe 13 paciipeje/ienus [la-
PeTO ¢ MJIOTHOCTHIO
folt) = { g 121
0, t<1.
JlokazaTh COCTOATETHHOCTD MOTYIeHHO OIeHKH.
11.5. [lana BbiOOpKa U3 pacipejie/ieHus ¢ IJI0THOCTHIO

et t>0;

fo(t) = { 0, t<0.

Haiitu onenky st 6:

a) MEeTOJIOM MOMEHTOB; 6) METOOM MAKCHMATHHOTO MPABIOIOI00USL.
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Byayr sin mosydeHHbIe OIEHKU COCTOATEIBHBIMIA! BBIUUCIUTD CMeIIeHusT OIEeHOK M IOy YUTh
HCIPaBIeHHbIE HECMEIIeHHbIe OIIeHKH.

11.6. IlycTh naHa BEIGOPKa I3 HOPMAIBHOTO PACIIpe e e Hns ¢ mapaMeTpaMu o i o2, Vcnonbsysa
MEeTO/T MAKCHMAJIBLHOTO IPAB/IOIO0 1001, TOCTPOUTH ONEHKH:

a) HEM3BECTHOIO MATEMATHYECKOTO OKUIAHUS (;

6) HeM3BeCTHOIl TUCIePCHH 02, eC/IH (v U3BECTHO;

B) HEM3BECTHOIl UCHEPCHU 02, eC/IM ( HEU3BECTHO.

HccaepoBars 1ojiydeHHbIe OIEHKNA HA HECMEIEHHOCTh U COCTOATE/IbHOCTb.

11.7. llycrs Y, = 2, + 0 + ¢, 2 = 1,...,n. 3aech z;, 0 € R. Haiitu onenky st 6 mo meroay
HAMMEHBITNX KBAAPaToB. HailTn ONeHKy AMCIHepPCHH PerpecCHOHHBIX OMMOOK o2,

11.8. JIns perpeccuonnoi momenn Y; = a + bx; + &;, ¢ = 1,...,n, HAlTH OIEHKYW TTapaMeTpPOB
a, b mo mMeromy HamMeHBIINX KBaparoB. HaliTwm KOBapHAIMOHHYIO MaTpHILy OIeHOK. Haiitu
OTIEHKY HCIIEPCHH PerpecCHOHHBIX OMUO0K 02,

11.9. Ilo peanmzamuu aBymepHoit BeiOOpku 1 = 1, Y7 = 0, 9 = 2, Yy = 2,5, 3 = 3,
Y3 = 0,5, HaiiTu peanu3amnuu OINeHOK MapaMeTpPOB MOJETN U3 MpeablayIneil 3aaaun. BerancmTh
peasinzanuio KoddduinueHra JeTepMuHAIIN.

11.10. IIycrs Y; = Oz; +€;, 1 = 1,...,n. 3aecy x;, 6 € R. Haittu onenky mas 6 o meroay
HaMMEHBINX KBAApaToB. HailTn ONeHKy AMCHepCHH PerpecCHOHHBIX OMMOOK o2,

11.11. Kounenrpanus Jjiekapctsa Y > () B KpoBU HaIueHTa 0OPaTHO MPOMOPIUOHAIHHA MACCe
tesa x > (0. HaiiTu onenky ko3 duimenTa mpornopiuoHaJIbHOCTH /T CASYIONUX MO/Ie/Ie:

2) InY; =n(0/z;) + &

i = 1,...,n. Haiitn omenky mapamerpa 6 B Kakmoii momenn. HaiiTu gucmepcuio ONeHKH B
EepBO MOJIE/IN U JIMCIEPCUIO JiorapudMa OIEHKH BO BTOPON MO/IEJIH.

11.12. JInga nanHO# peaju3anyun Y = (Y1,...,Y,) paccMoTpeTh TpeHIOBbIE TpeXIapaMeTpude-

CKHE MO/IEJIN:

a) MOJIEJIb C CHHYCOHUJIAJTBHBIM TPEHIOM
21y . 2mg
Y; :a()qLalcos—‘7 +b181n—j+€j;
n n
6) MOJIesIb ¢ KBaIPATHIECKUM TPEHIOM
Y;=a+bj+cj?+ej

OneHKy mapaMeTpoB HAUTH 110 METO/y HAUMEHBIINX KBaJIPaTOB.

Jist Kazk1o0i U3 Mojesieil BBIYUCIUTD 1010 00bICHeHHONR THCIepPCHH.

Buibparh Ty Mozesb, I KOTOPOil /107151 00bACHEHHOM JTUCTIepCun gBsgeTcs HanbosbIeit. 11o-
CTPOUTH IpaduK BHIOPAHHON JTUHUU PErPECCHI.

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

BapwuanT 2. 0,6 3,1 3,6 1,6

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

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

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

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

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

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

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

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

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

Bapuanr 12. -3,0 0,0 2,0 2,2

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

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

15



Bapuant 15. 2,2 0,2 3,7 10,5
12.1. IlycTb 3jieMeHTbl BBIOOPKH X HMEIOT IJIOTHOCTH PAaCIpe/ie/IeHusT

1

=iy 'R

3nech 6 — HemspecTHbI mapamerp, ¢ € R. ITocTponTh TOUHBII JOBEPUTEIbHBI HHTEPBAJ IS
nmapamerpa 6 1o ogHomy HaboAeHu0 (N = 1).

12.2. Ilo BeIOOpKe U3 pacupenenenus bepuymin ¢ mapamerpom p, 0 < p < 1, mocTpouTh
ACUMIITOTHYECKUIT JIOBEPUTE/IbHBI HHTEPBAJ JIJIs lIapaMerpa p.

12.3. Jlana BbIOOpKa M3 reOMeTPUYUECKOrO pacipejesienust ¢ napamerpom p, 0 < p < 1.
[TocTponTth acUMITOTHYECKUI JOBEPUTE/ILHBINA HHTEPBAJ JJIsd TTapaMeTpa p.

12.4. Tlo Beibopke u3 pacupenesnenus: [lyaccona ¢ mapamerpom A > () MOCTPOUTH ACHMIITOTH-
YeCKHil T0BEPUTEIbHBII HHTEPBAJI /I IIapaMeTpa A.

12.5. Jlana BbIOOpKa U3 pacipejeseHus ¢ IJIOTHOCTHIO e_‘t_“|/2, a € R. [loctpouts acumi-
TOTUYECKUil TOBEPUTETbHBLIN WHTEpPBAJ JJId MapaMeTpa a.

12.6. 3BecTHO, 9TO W3MEpeHUs BEJWYNHBI @ HE3aBUCUMBI, IMEIOT HOPMAaJIbHOE pacIpe/iese-
HUE C MATEMATHYECKUM OXKHJAHUEeM @ (TO eCTb OTCYTCTBYET CUCTEMATHYECKAS HOIPEIIHOCTD) U
cranjapTubiM orkjgonenueM 10 mm. Pesysibrarsl 4 usmepenuit jlajim cpejinee 3uadenue 512 M.
Haiitu noBepuresbubliit nHTEpBaAJ AJ1s napamerpa a yposas 0,95; yposus 0,998.

12.7. N3BecTHO, 9TO N3MepEeHNs BEJIMINHBI G HE3aBUCUMbI, UMEIOT HOPMaJIbHOE PaCIIpeieIeHre
¢ MaTeMaTHYeCKUM OXKHUJIAHWeM ¢ (TO eCTh OTCYTCTBYET CHCTeMAaTHYeCKasl MONPEITHOCTh) U CTaH-
JIAPTHBIM OTKJIOHeHHeM 0. Pesyibrarsl 100 u3mepenunit 3TaJJoHHO JyTMHLL 1 M a1l BBIOOPOYHOE
cpeanee 1,01 M u BEIGOpPOUHBIH BTOpoii MoMenT 1,04 M2. HaiiTh 10BepHTeNbHBII HHTEPBAT JJId
CTaHJAAPTHOTO OTKJI0oHeHUs ypoBHs 0,9; ypoua 0,99.

12.8. ITo BBIOOpPKE 0OBeMa 25 U3 HOPMATIBHOTO PacIpeaeeHus MOACIUTAHB BEIOOPOUHOE Cpe/I-
nee 2,1 u BbIOOpOUHBIHt BTOpOit MOoMmeHT 4,42. IlocrpouTh TOYHbIE JIOBEpUTE/IbHbIE UHTEPBAJIbI
ypoBHg 0,95 i1 mapaMeTpoB HOPMAJBHOI'O paclipeie/IeHusd.

12.9. /Tana BbIOOpKA M3 HOPMAJILHOTO PacIpejie/ieHus ¢ HeM3BeCTHbIMU napaMerpamu. Haiitn
TOYEUYHBIE OIEHKU U JIOBEPHUTEIbHbIE HHTEepBAJbI YPpoBHS 0,95 J/IsT MATEMaTUIECKOTO OXKUIAHUS 1
mucnepcun. [loacTaBasgsa BMeCcTO HEM3BECTHBIX IapaMeTPOB UX TOYEUHBIE OIeHKHU, 3aliCaTh BbI-
pakeHue JJisi OIIEHKH ILIOTHOCTH pacipejiesnenusd. [locTtpours Ha oiHOM rpaduke TECTOTPAMMY
¢ IIaroM, paBHBIM CPeJTHEKBaIPATHIECKOMY OTKJIOHEHHIO,  IpadUK OINEHKH IJIOTHOCTH pacipe-
JTeTeHns.

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

Bapwuant 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

Bapmant 9. 2,1 1,5 1,8 2,01,8 1,4

Bapuanr 10. 1,5 1,7 2,2 1,7 2,7 2,7

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

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

Bapuant 13. 24 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. Ucnonpsyercs caenywomuii Kpurepuii (mpu 3a1anHoOi
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nocrostnuoii ¢): H < X, < c. Haiitu BepositHOCTH OMIMOOK EPBOTO M BTOPOTO Pojia Kak (byHKIHHI
oT C.

13.2. TloctpouThb KpuTepuii, 001 aM0MIHil HYJIeBBIME BEPOITHOCTAME OIINOOK, J/Is IIPOBEPKU
runore3 H: BBIGOpKaA 13 HOPMAJIBHOTO paciipeeenns; H: BibopKa 13 pacipeesrenns Ilyaccona.

13.3. KpynHag mapTus TOBapOB MOXKET COJIep:KaThb 00 JedeKTHBIX m3aeauil. [locTapimk
moJaraer, 94To STa 10ad cocrapager 3%, a moxkymarenb — 10%. YeroBus mocTaBKHU: eCad IIpu
nposepke 20 ciydaiiHbiM 00pa3oM 0TOOpaHHBIX TOBAPOB OOHAPYZKEHO He DoJjiee O/HOTO JieheKT-
HOT'O, TO HapPTHs IPUHUMAETCH HA YCJOBHUSX IMOCTABIIMKA, B IPOTUBHOM CJlydae — Ha YCJOBUIX
nokymnaress. Tpedyercss Onpee/nTb:

1) KAKOBBI CTATHCTHYECKHE MHIIOTE3bI, CTATHCTHKA KPUTEPHst, 001aCTh ee 3HAYeHNH, KDUTHIeCKast
00./1aCTh;

2) KaKoe pacrpe/ieJieHIe UMeeT CTATHCTUKA KPUTEPHsl, B YeM COCTOSIT ONIMOKH EPBOrO U BTOPOTO
poJ/ia M KaKOBBI UX BEPOSTHOCTH.

13.4. Ucnomb3ys KOHCTPYKIIUU JTOBEPHUTEILHOIO MHTEPBAJA, MOCTPOUTH KPUTEPHil TOYHOTO
YPOBHS € 71 MpoBepKu runore3nl H : 6 = 1, econ:

a) BBIOOPKA M3 HOPMAJILHOI'O paclipe/iesienust ¢ napamerpamu 0, 1;
6) BbIOOPKA M3 HOPMAJILHOIO Paclpejesienust ¢ napamerpamu 1, 6.

13.5. Ilycrs BBIOOpPKA M3 HOPMAJBHOIO paclpe/ie/ieHus: ¢ napamerpamu a, l. [jis nposepku
runores H:a =0 nporms H:a =1 ncnonesyercs caemyroumii kpurepnii: H nprrnvaercs,
ecn X,y < 3, M oTBepraercs B IPOTHBHOM ciydae. HaiiTu BepoaTHOCTH OIIHOOK.

13.6. 1o xpurepuio Kommoroposa u 1o Kpurepuio Xu-KBajapar [lupcona mpoBepuThb rumnoresy
0 TOM, 4TO BBIGOPKA U3 PABHOMEPHOrO pachpejesenus Ha orpeske [0; 2]. OneHuTsh gocTuraemMbiii
yPOBeHb 3HAUYUMOCTH U CJeJaTh BBIBOJ O TOM, NMPUHUMAETCS JU THIOTe3a Ha ypoBHe 0,1; 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. 1,71,50,8 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 0,01,4141,20,2141,7140,21918 14
Bapwnanr 7. 16 0619061,2181,21,11,40,31,5081,11,4191,2
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 0,71,6 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
BapwanT 15. 191,718 1,8 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 soi6opku (1,1; 0,4; 0,2;
3,2), ecJim OCHOBHAS THIIOTE3a COCTOUT B TOM, YTO PACHPEICTEHHE JIEMEHTOB BHIOOPKH — PABHO-
mepuoe Ha [0, 4]

13.8. BhruucanTb JOCTUTHYTHIH yPOBEHb 3HAYMMOCTH KputTepusi Kosmoroposa, eciim 06bem
BbIGOpKU paBer 100, a sup_ ;.o | Fii () — Fo(t)| =0, 2.

13.9. B skcnepumenTax ¢ cejekmueii ropoxa Mengenap HabJ0AaI 9acTOTHl PA3JIUIHBIX BU/IOB
CeMsH, MOJyYEeHHBIX IIPU CKPEIUBAHUK PACTEHHIl C KPYIJIBIMH KEJITBIMA CEMEHAaMU U PaCTeHUi
C MOPIIMUHUCTBIMHU 3€JIEHBIMU CeMEHAMHU. DTH JaHHbIEe U 3HAUEHUS] TEOPETUIECKUX BEPOSITHOCTEI
110 TEOPHUH HACJIEICTBEHHOCTH NMPUBEJIEHBI B CJAEIYIONIEil Tabiue:
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Cemena Yacrora | BepositHocTh
Kpyribie u xKearoie 315 9/16
Mopiunucreie n xearsre 101 3/16
Kpyrubie n 3es1enbie 108 3/16
MopmnuucTeie n 3es1eHbie 32 1/16

by n=>556 1

Crenyer npoBepuThb runore3y H o coracoBaHMM YaCTOTHBIX JAHHBIX C TEOPETHYECKUMH BEpO-
araoctsavu (Ha ypoBHe 3HaunMoctu 0,1) u HARTH JTOCTUTHYTBHINH YPOBEHb 3HAYUMOCTH.

13.10. IIpu 4040 6pocanusix mouernbl bioddon mnoayuun v, = 2048 Bbeinagenuit repba u
vy =n — vy = 1992 Beimajennit pemerku. Corsacyercst Jiu 3T0 € THIIOTE30H O TOM, 9YTO MOHETA
npasusbHas, npu yposae 3uadumoctu 0,17 C KakuM mpee/IbHBIM YPOBHEM 3HAYUMOCTHU MOYKET
OBITH TPUHSTA ITA THIIOTE3]?!

13.11. TIpu n = 4000 me3aBucumbIX ucnbiTanuii coobrrus Al, A2, A3, cocrapisiomnye moJaHyIO
TPYIILY, OCyIecTBUINCEH cooTBeTcTBeHHO 1905, 1015 m 1080 pa3. IIpoBepuTsb, cormacyrorcs JIu 3TH
nanubie npu yposHe 3nadnmoctu 0,05 ¢ runoresoit H: py = 1/2, po = p3 = 1/4, tae p; = P(A;).
Haiitn mocTurayThIit ypoBeHb 3HAYUMOCTH.

13.12. 3a aBa roga odbyuenus crymentsl rpynn A, B u C nonyunnu 18, 39 u 33 ABoiiKH COOTBET-
crBeHHO. Ha KakoM ypoBHE 3HAYMMOCTHU IIPUHUMAETCS IUIIOTe3a O TOM, YTO 10JIyYeHue JIBOMKYU B
KaK/1011 U3 rpyii ouHakoBo BeposiTHO? [Ipemoaraercst, 910 9UCJI0 CTYIEHTOB BO BCEX TPYIIAX
COBIAJAET B KAaK/Iblii MOMEHT BPEMEHH.

13.13. B rtabauie npuBemeHbl 9uCaA M; YIaCTKOB papHOil miomaan 0,25 KM* 0KHOW YacTh
Jlon1oHa, HA KaKJIBIii U3 KOTOPHIX IMPUXOIUIOCH M0 ¢ MONAJaHNi CaMOJIETOB-CHAPSIIOB BO Bpe-
M$ BTOPOM MUPOBO# BOUHBI. [IpoBepUTH corylacue ONBITHBIX JJAHHBIX C 3aKOHOM pacIpe eeHus
[Iyaccona, mpungaB 3a ypoBeHb 3unaunmoctn 0,05:

2

7 0 1 213 1(4|7 WUroro
m; 229121119335 |7 |1 | Xm; =576
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