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BBenenue

Hucruninna «/lonmoiHUTE/IbHBIE TJIABBI MATEMATUKNIY /IS CTY/I€HTOB 3a04-
HOTi (hOPMBI OOyUEHUsT TUTAETCST Ha TPETheM Kypce (B YeTBEPTOM CeMecTpe).
CTyIeHThI BBITOJHAIOT TPU KOHTPOJIbHBIX pabOTHI.

KonTpo/ibHasi pabora MoxKeT ObITh HallMCcaHa OT PYKM Ha JincTax ¢ropmara,
A4 nnn npejcraBiieHa B paciiedaTaHHOM BHE. JIMCThI JOJIZKHBI OBITH CKpPeILiIe-
HBI CTEIJIEPOM, TTPUYEM KaxKIasd KOHTPOJIbHas paboTa ¢laeTcs oT/ie/bHo. Pado-
Ta MOKeT ObITh HallMCaHa OT PYKH B TeTpajin. B 3ToM ciydae Kazkjasi paboTa
CJIAeTCS B OTAEIBHON TeTpa/in.

Ha turyibHOM JcTe yKa3bIBAETCs MIOJHOE Ha3BaHe YHIBEPCUTETA, (PaKy Ib-
Ter, Kadeapa, dpaMuns, UMsI, OTIYECTBO CTYJeHTa, HOMep Y4eOHOil I'pyIIIbI,
HOMEp KOHTPOJILHON paboThl, HOMED BapuaHTa, (haMUIns U HHUIUAJIBI [TPEIo-
JaBaTe/isl, IIPOBEPSIIONIEro paboTy, IOl U CTABUTCS JIMIHAS [OIIICH CTYIEHTA.

Pabota 3acunThiBaeTcs IperojaBareseM, e/ Bee 3aJ1a9ll PelleHbl BEPHO.
Ecan B pemennn Kaxkoii-imbo 3aj1adu JOIYyIIeHa OmnOKa, TO CTYIEHT I0JIZKEeH
clesaTh pabory HaJ| ommrOKamMu (3aHOBO pernTh 3a/a4y). Pabora Haj onm6-
KaM# JIOJIZKHA pacIojiararbCst I0CJIe 3alluch pelleHusl nocjieHeil 3amadu KoH-
TPOJILHOI PabOTHI.



CTylleHT caMOCTOsITeJIbHO BbIOMPAeT BapuaHT KOHTPOJIbHON PabOThl B COOT-
BETCTBUU C HadaJIbHOI OYKBOIl cBOEI (bhaMmIny.
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KonTpoabnasg padora Ne 1

Coaep>kaHne KOHTPOJIbHOIT padoTbr Ne 1

3amanue Ne 1

[Ipuseaure uHeiinoe mguddepeHInaabHOe ypaBHEHNE BTOPOIrO IMOPsSIIKa B
YaCTHBIX MTPOU3BOJIHBIX K KAHOHUYECKOMY BUJLY.

Samanue Ne 2

Pemute 3amauy o kosebannsx 6eCcKoOHeUHOI cTpyHbI MeTonoM Jlagambepa.

Samanue Ne 3

Pemmmre 3a/1at1y 0 Kostebanusix CTPYHBI, 3aKPEIVIEHHON Ha KOHI[AX, METO/IOM
pasjiesenns nepeMeHubix (MerojoMm Pypobe).

YKka3aHue.
[Tepe perrerrem 3a/1a4 KOHTPOJIBHONM pabOThl PEKOMEH,1yeTCsT 03HAKOMUTh-
cd CO CJIEJIYIONNMEI METOJIMIECKIMI YKa3aHUAMU:

1. ITpuBenenne jmHeiHBIX HuddEepEeHIIAIbHBIX YPaBHEHIT BTOPOro MOPSIIKA
B YaCTHBIX MPOU3BOJINBIX K KAaHOHUYECKOMY By : MeToandeckne yKaza-

aust. Cocr. O. B. Mangnuna u jap. - CI16.: CIIGITU(TY), 1995. — 20 c.

2. Pemenne nquddepeHnmabHbIX YpaBHEHUI B YaCTHBIX TPOU3BOIHBIX METO-

nom Hanambepa : Meroaunueckne ykazauus. Coct. T. B. CiobomguHcKast n
ap. - CII6.: CII6I'TU(TY), 1996. — 25 c.

3. Pemenne ﬂH(bCl)epeHHMaﬂbeIX ypaBHeHI/IfI B 9aCTHBIX IIPOM3BO/JHBIX ME-

togoMm Dypwe : Merommueckue ykazanus. Coct. H. M. KimmoBunkas u
ap. — CII6.: CIT6I'TU(TY), 1998.— 30 c.

YcaoBus 3a/1a9 KOHTPOJIBHOI padboThr Ne 1
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KonTpoabnasg padora Ne 2

ConepkaHne KOHTPOJIbHOI paboThbl Ne 2

Samanue Ne 1

Haiiiure BeposiTHOCTS 110 hopMYJIe TIOJIHOM BepodgTHOCTH i popmyiie Baii-
eca.
3aganue Ne 2

Haiiaqure BepositHoCTh 110 popmysie Bepnysiu, Ilyaccona unn Jlamiaca.

3aganue Ne 3

Ompenennre Matematiieckoe oxuganne M (X)), mucnepcuio D(X), Bepost-
HOCTB Tomajiatus B uarepsas (a,b] (1. e. P(a < X < b)), nocrpoiite rpaduk
dbyuknnu pacrpejesenust F'(x), ecam 3aK0H pacipejieeHus JUCKPETHON CITy-
yaiiHoii Ben4aunbl X 3aJaH Tad/uieil.

3amanue Ne 4

Cunrast, aTo X — HOpPMAaJIbHO paclipejie/ieHHasl BeJIInHa, KOTopast 3a,1aeTCsI
IJIOTHOCTBIO BEPOSITHOCTHU

p(a) = Ae~ w0,
waiiure A, M(X), D(X) un BepogTHOCTH YKa3aHHOIO COOBITHSI.

YKka3aHue.
[lepen perennem 3a/1a1 KOHTPOJILHOM pabOTHI PEKOMEHIyeTCsI O3HAKOMUTh-
Cs CO CJIGJYIONINMEI MEeTOIMIeCKIMU YKa3aHISIMU:

1. Prxoncunnkuit, A. B. Teopust BeposiTHOCTEII U MaTeMaTHYeCKas CTATH-

cruka: Yuaebnoe nocobue / A. B. Pxoucuunkuit — CII6.: CIIoI TU(TY),
2009. — 58 c.

2. Jlykuna, M. B. IIpumepnl perenust 3ajiad 1o Teopuu BeposdTHocTeir. Ciry-

gajinble cobbiTust: yuebnoe mocodme / M. B. Jlykuna, E. B. Munosano-
sua — CII6: CIIGI'TU(TY), 2007. — 54 c.

3. Bajiaun 1o Teopun BeposTHOCTEl: yueOnoe mocobue [ JI. B. Amxemsa u
ap. — CII6.: CITeI'TU(TVY), 2008. — 88 c.
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YcaoBusg 3a1a9 KOHTPOJIBHOI padboThr Ne 2

BapuanT Ne 1

1. B n1ByX 0IMHAKOBBIX YpHAaX COJIEPYKATCs YEPHBIE U KpacHbIE AL B IIeP-
BOIf — 2 4WépHBIX M 7 KpacHbIX, BO BTOpoil — 5 uépubix n 10 kpacubrx. U3
Hayla4y BbIOPAHHON yPHBI U3BJIEUEH IIap, KOTOPbI OKas3aJjics KpacHbiM. Haii-
TH BEPOsITHOCTDH TOT'O, YTO U3BJIEUEHHBIH 11ap OKazaJicsd U3 1epBOit ypHBI.

2. HaitTn BepogTHOCTH HACTYILJIEHNs] COOBITHS B JIECATH HE3aBUCHMBbIX UCITHI-
TaHUsAX He MeHee I11eCTU pa3, €CJU BePOSITHOCTb HACTYILJIEHUS €r0 B KarKJIOM
ucnbITannu pasHa 0,8.

3.

X[—3/=2]0 34
Pl0,1]0,1]0,2]0,1]0,5

4. pla)=e¢, A M(X), D(X), P(|X]|>0,5)="7

BapuanTt Ne 2

1. Ha ckaze 200 meradsieit, n3 kotopbix 100 uzrorosieno mexom Ne 1, 60 —
mexoM Ne 2 1 40 — nexom Ne 3. BepositrnoeTs 6paka s mexa Nel — 3 %, st nexa
Ne 2 — 2 % u juist mexa Ne 3 — 1 %. Haynauy B3arast co ckiiaia JieTab 0Ka3aach
OpakoBaHHoi. HailTu BeposiTHOCTH TOr0, 4TO 9Ta JieTajb M3IOTOBJIEHA I[€XOM
Ne 2.

2. BepogTHOCTB BBIXOJ1a, 13 CTPOsT KaxKJI0I'0 3JIEMEHTa B TeUeHUe 4aca PaBHa
0,002. Haitt BepodATHOCTH TOro, 4TO B TeUYEHUE Haca U3 MATHCOT JIEMEHTOB
BBIIJIYT U3 CTPOsT TPU SJIEMEHTA.

3.

X[=3[-1][ 21516
Pl0,1[0,20,1]0,2]0,4

4. pla)=Ae >, A M(X), D(X), P(X—-1/<1,5)=7

Bapuant Ne 3

1. Ilpennpusitue BBIIYCKAET 3a CMEHY W3JIEJIMd TPeX TUIIOB B KOJMYECTBE
160, 430 u 360 mryk kaxkgoro tuma. OTK crasut mramn ubo «BPAK», 6o
«9KCITIOPT». Haiiti BeposiTHOCTD TOT'O, UTO Hayjady B3sTOE U3JeJre ToiIeT
Ha KCIIOPT, €CJAN BEPOATHOCTH TOTO Jid Kaykjoro maaenans suga I, 1T m 111
cooTBeTcTBeHHO paBHbl (0,9, 0,8 u 0,6.

2. BepogTHOCTh TONIaganms Npu KazkJ0M BBICTPEJIE 110 ABUKYIIENHCS MUTTCHH
paBHa 0,6. KakoBa BeposiTHOCTH TOro, 4TO U3 25 BBICTPEIOB JECATH OKaXKyTCsd
yIadHbIMUI !
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X[1[4][5]6]8
pP0201010303 o~ % °b=7
(z+2)
4. p(z)=Ae 1B | A, M(X), D(X), P(0O< X <5b)=7

BapuanTt Ne 4

1. C aByx mBefiHbIX abpUK MOCTYHAIOT Ha 06a3y BHEITHE OJNHAKOBLIE M3-
nenns. C rnepBoit padpuKM MOCTyIaeT BTpoe OOJIBbINE W3JIeJINii, YeM CO BTOPOI.
BepositHocTh Opaka jiist usjenuit nepsoit dadbpuku 0,1, jis usjiesuit BTopoit
dabpuxn — 0,05. Haiiti BeposiTHOCTH TOTO, 4TO Hay/ady B3siToe Ha Ha3e u3jie-
JIne OKayKeTcsd HeOpaKOBAHHBIM.

2. BepogTHOocTh TOTO, YTO J1aMIla ocTaHeTcs ucipasHoil rmocje 1000 vacos
paborsl paBHa 0,2. HaliTu BepossTHOCTH TOTO, YTO XOTsI ObI OJIHA U3 TPEX JIaMII
octaHercst uctpasnoii moce 1000 gacoB pabOTHI.

3.

X[—2[-1]o 173
Pl0,4]0,2/0,1]0,1]0,2

4. pla)=Ae ™5, A M(X), D(X), P(|IX - M(X)|<2) ="

BapuanT Ne 5

1. C Tpex KoHBeitepoB MOCTYIUIN Ha CKJIaJ jeTain B Kogmdectse 150, 300
n 350 mTyK cOOTBeTCTBeHHO. BeposdTHOoCTh Opaka JIisd JIeTaJi ¢ 1ePBOro KOH-
Beitepa — 0,3, co Broporo — 0,2, n ¢ Tperbero — 0,2. Haymauy B3drasa gerajb
MOCTYTN/Ia OKaza/ach HeOpakoBaHHoil. HaliTu BeposgTHOCTH TOro, UTO 3Ta Jie-
TaJib MMOCTYIIN/Ia C TPEThero KoHBeiiepa.

2. BepogarnocTs nonaganus B IeJIb 13 CKOPOCTPEIHLHOTIO OPYIMS ITPU KazK JOM
BeIcTpesie pasHa 0,8. HaiiTu BepogTHOCTH TOrO, 4TO uncao nonajganuiit mpu 900
BBICTpesiax oyaer ot 690 mo 740.

3.
X[-1] 56810
pP0102010303 %~6 °0=9
(z+1)?
4. plz)=Ae 2 A M(X), D(X), P(-3< X <0)="7

Bapuant Ne 6
1. B xnacce 30 y4eHUKOB, U3 KOTOPBIX 8 OTJIMYHUKOB U JIBA OTCTAIOIINX.
BepogTHOCTH pemuTh MpeIoKeHHyI0 3aady s oTandanka — 0,9, ama ot-
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craroriero — 0,3, Uit ocTabHbIX yaeHnKoB — (,7. Haymgady BbI3BaHHbBIN yUeHNK
pernt 3ajady. KakoBa BepOSITHOCTb TOTO, UYTO 9TO ObLI OTJINYHUK?

2. BepositHOCTh Opaka JJisi KaxkKjoro msjenns pabHa 0,2. KakoBa BeposT-
HOCTb TOT'O, YTO M3 MIECTH OTOOPAHHBIX U3JIE/N YnC/I0 HeOpaKOBaHHBIX Oy/IeT
HEe MeHbIIe Tpex’

3.
X[ —5[—4[—2[0 1
P 0202010302 ©%~73% =0

4. pla)=Ae @Y A M(X), D(X), P(1,5<X <3)="

Bapuant Ne 7
1. B rpymnme cnoprecmenoB 20 JbIXKHUKOB, 6 OEryHOB M 4 BEJIOCHUIIEIICTA.
BepogaTHOCTD BBITOJHUTL KBaJM(MUKAITMOHHYIO HOPMY I JbKHUKa — 0.8
st oeryna — 0,9, nuis Bestocuneaucta — 0,7. Haynady BoIOpaHHBI ClIOPTCMEH
BBITIOJIHILT HOPMY. HaliTi BEposiTHOCTH TOTO, YTO 3TOT CHOPTCMEH — JIBIZKHUK.
2. BeposgTHOoCTb momajianns 1o MUIIEHN IpH KazkgoM BoicTpese 0,6. Hafirm
BEPOATHOCTH TOro, uto npu 30 BhICTpe/ax 4ucJIo Monajganuii oyjaer or 15 J10

20.

3.
X[-5[—4]-3]0]2
pP01l02010105 ©“~"% 0=3
(x+3)2
4. p(z)=Ae 8 A M(X), D(X), P(—2< X <3)="

BapuanT Ne 8

1. B aByx ypHax cojep:Karcs 1o 6 0esbiX 1 4 KpacHBIX Iapa B KayKJIOid,
B Tpex JIPyrux ypHax 1o 5 0eJibIX U 3 KpacHBIX Iapa B Kaxkjoil. V3 Haymady
BBIOPAHHOI yPHBI HAyIady U3BJIEK/IN AP, KOTOPHIi oKa3aJsics KpacHbiM. Haiitn
BEPOSITHOCTb TOT'O, UTO IAP OKA3aJICs U3 YPHBI IEPBOTO COCTABA.

2. IIpubop cocrout 3 1000 snemenToB. BepodaTHOCTH OTKa3a KazKJIOTro 3Jie-
menTa 0,001. KakoBa BeposiTHOCTH OTKa3a TPeX JIEMEHTOB?

3.




Bapuant Ne 9

1. Iz 14 cTpenkoB mgaTh MONa al0T B MUIIEHL ¢ BEPOATHOCTHIO (0,8, IMIecTh
¢ BeposgiTHOCTBIO (0,6 1 Tpu ¢ BeposgTHOoCThIO (,7. Haynauy BeiOpaHHBII cTpesioK
IIPOM3BEJ BBICTPEJ, HO B MHUIIEHL He IomnaJj. KakoBa BEeposdATHOCTH TOrO, UTO
CTPEJIOK IIPUHAJIJIEYKAJ KO BTOPOI I'PYIIE CTPEJIKOB?

2. BexoxkecTh cemsin onennBaeTcst BeposiTHOCTHIO (0,8, KaKoBbI BEPOSITHOCTD
TOrO, UTO U3 ISITU IOCEHHBIX CEMsIH B30IiIeT He MeHee 4eTbipex’

3.

X[—4[0[1]3]6
pP0301010104 20 0=6
(z+1)?
4. p(z)=Ae 1B A, M(X), D(X), P(—2< X <3)="

BapuanTt Ne 10

1. Ha yemmnnoHaTe 1o XOKKer0 yUperk/IeH IPU3 «JIyUIIii OoMOapaup». Y dact-
BYIOT YeTbIpe KOMaH,Ibl 110 12 (opBap/0B B Kazk,10il. BeposgTHOCTD MOJTydeHnst
npusa jis GopBapioB U3 mepBoii Komanabl — 1/2; u3 Bropoit — 1/3, u3 Tpe-
Theit — 1/4 u u3 werBeproit — 1/6. KakoBa BeposiTHOCTB, 9TO 00J1a/1aTeIIb P34,
npejcTaBiger Komanwy Ne 27

2. ITo nanubim OTK Ha coTHIO MeTa//InYecKuX OPYCKOB, 3ar0TOBIEHHBIX 1151
obpaborku, 30 npuxoaurcs ¢ 3a3yopuHamu. HaiiTu BeposiTHOCTH TOrO, YTO U3
caydaiino oToOpaHHbIX 7 OPYCKOB 0e3 jedekTa OKaxKyTcs He ojiee JIBYX.

3.

X[ =7=5] 0173
Pl0,370,10,2(0,1]0,3

4. p(x) = Ae” 2), A M(X), D(X), PO< X <2)=7

BapuanT Ne 11
1. BeposiTHOCTH TIOITAIaHIUSI IIPU KarKIOM BBICTPEJIE JIJIsT TPEX CTPEJIKOB PaB-

HbI COOTBETCTBEHHO A u 3 [Ipu omHOBpEMEHHOM BBICTPEJIE BCEX TPEX CTPEJI-
KOB IMeJIOCh JiBa 1otaaanusi. Oupee/inTb BEPOITHOCTD TOI0, UTO IIPOMAXHYJICS
TPETUil CTPEJIOK.

2. BepositHOCTD 10siBJIeHHST COOBITUSI A B KayKJ0M UCIBITAHUN [TOCTOSIHHA,
pasua 0,6. HaiiTu BeposgTHOCTH TOI0, 4TO B pe3y/bTare 7 OIbITOB coObITHEe A

IIOABMJIOCH HE MEHEe IBYX pas.

3.

X[—8[=3[0 115
P0,2(0,1/0,3]0,2(0,2




4. plz)=Ae, A, M(X), D(X), P(|X|<0,5) ="

BapuanT Ne 12

1. Tpu 3eHUTKN BBICTPEIHIN OJHOBPEMEHHO II0 CAMOJIETY, U B pPe3y/bTa-
Te IPOU3OIILIO OJHO Homaganue. HaliTu BeposSITHOCTH TOrO, YTO CAMOJIET COUT
BTOPOIl 3€HUTKOIl, ec/ii BePOSITHOCTH IONAJaHUsA JIJIsi KayKJ0r0 OPY/IUsl COOT-
BercTBeHHO 0,2, 0,3, 0,4.

2. CTpesioK cTpesisieT 10 MUIIeHH 7 pa3. BeposiTHOCTL momaiaHus Ipu OT-
J1eJIbHOM BhIcTpesie (0,8, olpee/inTh BEPOATHOCTD TOI'0, YTO IIPOU3OIILIO HE Me-
Hee 2 u He OoJiee 5 1oraIaHmii.

3.

X[ —-5[—2[-1] 04
Pl0,1/0,1]0,4]0,3]0,1

4. p(z) = Ae 2 A M(X), D(X), P(|X +4] <0,5)="7

Bapuant Ne 13

1. B Tpex oinHaKoBbIX ANINKaX — IMapbl ABYX IIBETOB: B IepBoM — 10 M1apos,
13 HUX 7 3eJ6HBIX, BO BTopoM — 20 (8 3es1énbix), B TperbeM — 30 (15 3es1€HbIX).
3 mayjaady BBIOpAHHOIO SAIMMKA B3su JBa mapa. OupejaesnTb BepOsiTHOCTD
TOI'0, UTO OHM 00a 3eJIEHbIE.

2. Urpanbhast Kocth Opocaercs 6 pa3. OupeesinTb BEPOSITHOCTH TOIO, UTO
I'palb ¢ TpeMsl OYKaMU BBITQJIeT He MeHee JIBYX U He Hojiee JeThIpex pas.

3.

X[ —2[-1o 476
P0,20,3/0,2]0,1/0,2

4. p(z)=Ae 18 A, M(X), D(X), P(-10< X <3)=7"

BapuanT Ne 14

1. Tpu cTpenka OJJHOBpEMEHHO CTPEJISIOT 110 MUIIeHN. BeposgTHOCTH Imomna-
nanug y nepsoro crpenka — 0,7, y Broporo — 0,8, y Tperbero — 0,8. Kakoa
BEPOSITHOCTH TOI'0, YTO MUIIIEHb He OyJeT ImoparkeHa?

2. Jlnst mopaykeHus IeJIM JIOCTATOYHO JIBYX monajanuii. [IpoussegeHo tpu
BbicTpesia. Oupee/inTh BEPOSITHOCTD MOPAaYKEHUsT 1eJIN, €CJIM IPU OJHOM Bbi-
cTpejie BEpoATHOCTH Tonajanns 0,8.

3.

X[—10[ -85 06
P0,210,2/0,3/0,1]0,2




4. plz)=Ae @ A M(X), D(X), P(|X —5/>0,7) ="
BapuanT Ne 15

1. meercs 3 ojmnakoBbiX ypHbL. B mepsoit 11 6e/bIx 1 7 KpacHBIX IapoB,
BO BTOpOil 4 OeNbIX M 5 KpacHbIX, B TpeTheil 8 Oenbix n 10 KpacHbBIX MTapoB.
U3 mayaaqy BeIOpanHoil ypubl B3san 2 mapa. Onn okazaauch oeabivu. Haiitu
BEPOSITHOCTL TOTO, UTO M3BJIEUEHIE TTPOU3BEICHO U3 TIEPBOIl YPHHI.

2. BeposiTHOCTH Opaka s Kakjoro usjenns pasHa 0,3. Kakosa BeposiT-
HOCTB, 9TO NPU MPOBEPKE MATH U3/ Cpejin HIX HE OKayKeTcsd OpaKoBaHHO-
ro?

3.

X[ 7231475
P0,10,3/0,4/0,1/0,1

4. pla)=Ae ™, A M(X), D(X), P(-1<X <1)=7

Bapuant Ne 16

1. Ctpesiok c¢jiesiag CTOJIbKO BBICTPEJIOB, CKOJIBKO «OPJIOBY BBINAJIO Ha JIBYX
MOHeTax, U IomaJj poBHO 1 pa3. BepositHocTh nomajanusi y Hero pasaa 0,7.
KakoBa BepOATHOCTD, 4TO OBLI CJEIaH TOJILKO OJIMH BBICTPEI?

2. B gamuke jiexkar KapTOuKM, Ha KOTOPBIX HalmcaHbl 1udpbl or 0 g0 9.
Hayraji BoIOMpaloT KapTOdKy, CMOTPSIT Ha HAITMCAHHOE Ha Heil JHUCJI0, MOCTIe
Yero KapTodKy BO3BpallaioT 00paTHo. KakoBa BEpOSITHOCTH TOIO, YTO IIPU CEMU
TaKUX HUCIBITAHUAX €JUHUIA TONaJETCsS POBHO TPH pasa’

3.
X[-1]o 247
pP0201010303 °=3% °b=7
(z+1)?
4. p(z)=Ae 8 A, M(X), D(X), PO< X <3)=7

BapumanTt Ne 17
1. IlepBriit backeTOoOJIMCT TOMaIAET B KOP3WHY € BeposdgTHOCTHIO 0,6, BTO-
poit — ¢ BepositHocThio 0,7, Tperuit — 0,8. Hayra i BbiOpaHHbIii 6acKkeTOOIUCT B
KOP3HUHY He momnaJj. KakoBa BEpOSITHOCTD, UTO 3TO ObLI BTOPOil backeTOomCT?
2. Backerbonucr nenaer 6 OpockoB 10 Kop3uHe. BeposiTHOCTL 110114 1aHMsI
npu KaxkjgoM opocke 0,8. Onpene/inTh BEPOITHOCTb TOTO, YTO MPOU3OIILIO HE
MeHee BYX IOIIa/IaHuii.

3.

X|3[-1[ 21475
P0,4]0,3/0,1]0,1/0,1




(z+2)2
L) = Ae T, A M(X), D(X), P(-3< X <1) =7

BapuanT Ne 18

1. C nepsoro aromara nocrymaer 45 % peraneii, co sroporo — 30 %, c
tperbero — 25 %. Iocrynusinas na cO0pKy Jerab rojHad. Kakosa BeposiT-
HOCTb TOI'0, YTO OHA& M3IOTOBJIEHA HA BTOPOM aBTOMAaTe, eCJIM U3BECTHO, UTO Ha
epBoM aBToMare 6pak cocrasisier 6 %, Ha BropoM — 5 %, a Ha Tperbem —
8 %7

2. Urpambnyio KocTh 6pocator 125 pa3. KakoBa BepogTHOCTD, UTO MIECTEPKA,
Boimaer 20 nan 21 pas?

3.
X[1[3[4]7]S8
P0501010201 %=% °0=9
9(z+3)?
4. plz)=Ae 2 | A, M(X), D(X), P(-3< X <3)="

BapuanTt Ne 19

1.B nepsoii maprun gerasneit 2 % 6paka, Bo sropoit — 3 %, B Tperneit — 4 %.
3 nayra g BLIOpaHHO# HapTUK BHITACKUBAIOT JleTa/lb. KaKoBa BEPOsITHOCTD, YTO
OHa M3 BTOPOI NMapPTUH, €CJIN JIeTaJIb OKa3aJach OPAKOBAHHOI?

2. BepositHOCTBH TOrO, 4TO HPHU OJHOM BBICTPEJIE CTPEJIOK IONaJeT B IeJIb
pasHa 0,8. HaiiTu BeposgTHOCTH Toro, 4tro B 26-Tu BhICTpeax Oyjger poBHO 21

ronaJianme”’
3.
X 0] 2] 3]5 |6
P 0302010202 %=% ©0=9
(z—3)°
4. p(x)=Ae 2 | A, M(X), D(X), PO< X <2)=7

Bapwumant Ne 20

1. BepogTHOoCTh monajianns Mpu KaxkK0M BBICTPeJIe JIJIsi TPEX CTPEJIKOB PaB-
bl coorBeTcTBeHHO 0,4 0.5 m 0,6. Ilpu ogHOBpeMeHHOM BBICTpETE BCEX TPEX
CTPEJIKOB MMeJIOCh JiBa TpoMaxa. OmpeenTh BepOATHOCTH TOTO, YTO IOTAJ
TPeTHuil CTPEJsIoK.

2. Urpaabpnyio KocTh 6pocator 5 pa3. KakoBa BEposATHOCTH TOTO, YTO «JIBOII-
Ka» BBITIQJIET MeHbIle JIBYX pa3’

3.

X[ —4[3[0 5 [7
P0,2(0,1/0,3/0,3/0,1




4 plr)=Ae 2, A M(X), D(X), P(|X|<3)="

BapuanTt Ne 21

1. meeTca Tpu ofmHAKOBBIX YpHBI. B mepBoit 13 nnx 12 3e1€HbIX 1 8 Kpac-
HbIX I1apPOB, BO BTOPOIl — &8 3eJIEHBbIX U 8 KPACHBIX I1apoB, B TpeTbeil — 12
3eJEHbIX U 4 KpacHublx mapa. 3 maygady BbIOpaHHONW YpHBI B3Iu 2 IIapa.
Onu okaszajiuch pasHolBeTHbIMU. HailTu BeposiTHOCTH TOrO, UTO U3BJICYEHUE
IIPOU3BE/ICHO U3 BTOPOIl YPHBIL.

2. JIng nmopakeHus TaHKa, JIOCTATOYHO TpeX nonaaanuit. [Iponssejieno 5 BbI-
crpesioB. Onpeie/inTh BEPOSITHOCTD TTOPAXKEeHUsT TAHKA, €CJIM MPU OJIHOM Bbi-
cTpejie BepoATHOCTH Tonajianus 0,6.

3.
X[ 114]5]8]10
:1 p—
pP0o403010101 =L 0=5
(x—0,5)2
4. pla)=Ae” 1 . A MX), DX), P(|X]<2)="

BapuanTt Ne 22

1. B ypue 10 Genbix u 15 4épubix mapoB. CTpesoK BbITaCKHBaeT 2 Iapa,
3aTeM JIeJIaeT CTOJIbKO BBICTPEJIOB, CKOJIBKO cpejii HUX Oesbix. BeposTHOCTH
Hora/iains Ipu oTIebHOM BbicTpesie jist Hero 0,8. Onpe/ie/iuTh BeposITHOCTh
TOr0, 9TO OH HE ITONaJ HU pasy.

2. BeposiTHOCTB TIOTIa 1aHMsT B KOPaOJIb IIpK 0JIHOM BhicTpeJie pasHa 0,05. s
nopazkeHunsi kopabsrsg neobxoaumo 4 noraanus. [Iponsseneno 100 BeicTpesioB.
KakoBa BeposgTHOCTHL TOr'0, UTO KOPadJ/Ib OCTAJICS Ha ILJIaBy !

3.

X[—9l—=5[-5[014
P0,3(0,3/0,2/0,1/0,1

4. p(z)=Ae 6 A M(X), D(X), P(1<X<4)="

Bapuant Ne 23

1. B Tpex oAuHaKOBBIX SINMKAX INApLI JBYX [BETOB: B IIEPBOM SIIKE 8
IMAPOB, 13 HUX 5 OeJIbIX, BO BTOPOM — 7 (4 Gesibix), B TperbeM — 9 (6 Gesbix ). Mx
HayIa4y BLIOPAHHOIO AIIMKA B3sLIH 2 Iapa Pa3Horo 1nsera. HailTu BepoaTHOCTD
TOrO, YTO IAPLI U3 TPETHEro AIINKA.

2. KakoBa BEpOATHOCTD, YTO IPKU OPOCAHUH [IIECTUH MOHET «OPEJI» OTKPOETCsI
boJiee 4eM Ha JIBYX'

21



X[ 1[3[4]77]9
ploz040z0101] °°3% b=9
(240,2)
4. plz)=Ae 2 | A M(X), D(X), P(-1<X<2)=7

BapuanTt Ne 24

1. /IBa aBTOMATa TPOUBBOJAT JeTasId, MOCTYIAIONINE Ha OO KOHBEH-
ep. BeposTnocTh m3rorossienns jaedeKTHO jleTaan MepBbIM aBTOMaTOM pPaB-
Ha 0,15, BropeiMm — 0,2. [Ipon3BoanTe IbHOCTH BTOPOTO aBTOMAaTa BJIBOE OOJThb-
e repBoro. HaitlTn BepoATHOCTb TOTO, UTO MOCTYIHUBINASA Ha KOHBeHep JTeTaTb
roJiHasl.

2. DJIGKTPOHHBII 9K3aMEeHATOD 33JiaeT 5 BOIPOCOB. BeposiTHOCTH MpaBMib-
HOTO OTBeTa Ha Joboit n3 nmx pasHa (0,8. KakoBa BeposSTHOCTH, 9TO OY/IyT
IpaBUIbHbIE OTBETHI DOJiee YeM Ha TPH Bolpoca?

3.
X[-5]-3[0] 416
P0.1]02[0.4 0201 o=~ ©b=4
25(2—0,2)2
4 plz)=Ae 2, A, M(X), D(X), P(=0,1< X <0,4) =7

BapuanTt Ne 25

1. 30 % nmeraseil mocTynaroT Ha CKJaJ ¢ Hepsoro Kouseiiepa, 30 % — co
Broporo u 40 % — ¢ Tperbero. Bepositnocrh O6paka Ha IIepBOM KOHBelepe Co-
crapiaster 5 %, na sropom — 8 %, na Tperbem — 4%. Hayra B3garas jeraib
oKazaJjach OpakoBaHHoil. KakoBa BepOSATHOCTH, UYTO OHa TMOCTYINIA C IIEPBOIO
KoHBeitepa?

2. IlpousBoggarcs ncnbitanus mpubdopa. Ilpn KaxkpoM u3 HUX TPUOOP MOXKET
JIaTh 0TKa3 ¢ BeposgTHOCTHIO 0, 1. [Tocsie mepBoro orkaza npubop peMOHTHPYETCs,
10C/Ie BTOPOI'O NMpU3HAETCs HeronbiM. HallTu BeposiTHOCTHL TOTO, UTO Mpudbop
Oy/ieT NMpU3HAH HErOHBIM IIOCJIe MIECTH UCITBITAHUI.

3.
X[3[1[2]4]8
pP01l03020103 =L 0=4
(z+2)*
4. p(x)=Ae 8, A, M(X), D(X), P(|X]<3)=7

22



Konrpoabnas pabora Ne 3

ConepkaHne KOHTPOJIbHOI paboTrbl Ne 3

3aganue Ne 1

[To 3asiaHHOIT BBIOOPKE HATH BBIOOPOUYHOE CpejHee 1M, BBIOOPOUHYIO JIHC-

2 2

IIEPCUIO §° , UCIPABJIEHHYIO BHIOOPOYHYIO JINCIIEPCUIO T°.

3aganue Ne 2

CuuTas, 9To UCCIeyeMblii KaueCTBeHHBIN TPU3HAK SIBJISIETCA HEIPEPbIBHOM
HOPMAaJIbHO paclpe/ie/IeHHON BeJIMYNHON ¢ HeU3BECTHLIMU ITapaMeTpaMu m u o,
a) cocTaBUThH (DYHKIMIO TJIOTHOCTH BEPOSITHOCTH TEOPETUIECKOTO PaCIIpe/ie-
JIGHHSI TeHepaJIbHOI COBOKYIIHOCTH Ha OCHOBE HallJICHHBIX IIapaMEeTPOB BBIOOD-
KU;

0) HaliTu JOBEPUTE/IbHBIII HHTEPBAJ JIJIsl ONEHKI MaTeMATHIECKOIO OXKIU/1a-
HUs M ¢ HaJIeKHOCTBIO ¥ = (0, 95.

Samanue Ne 3

Haiitu BeibopouHoe ypaBHeHHne perpeccun u KodpMUIMEeHT perpeccuu rg.

YKka3aHue.
[Tepe perrenuem 3a/a4 KOHTPOJIbHOM pabOThI PEKOMEH1yeTCsI 03HAKOMUTh-
¢ CO CJEYIOMUMI METOMIECKIMI YKa3aHUSAMU:

1. Pxxoncraurnkuit, A. B. Teopusi BeposiTHOCTEll 1 MaTeMaTHIecKas CTATH-

cruka: YuebHoe nocobue / A. B. Pxoncuunkuit — CII6.: CIIoI'TU(TY),
2009. — 58 c.

2. Kypunpia, A. I Kypcosast paboTta 110 Teopun BEpOsITHOCTEH U MaTeMa-
THaeckoil crarucruke: mMeroamdeckne ykazauust /| A. I Kypuren CII6.:

CIGI'TU(TY), 2010. — 15 c.

YcioBus 3a/1a9 KOHTPOJIBHOI padboThbr N 3

BapuanTt Ne 1
K zamanuawm 1, 2:

X [152]156 160|164 | 168 | 172|176 | 180 | 184
m | 10 | 30 | 105 |230|250 | 220 | 115| 30 | 10
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K zamannio 3:

Y\X|[1]2]3]4]5
14 |11
15 1)1
16 211
17 1
18 1

BapuanT Ne 2
K samanmsam 1, 2:

X

—17,5

~12,5

—7,5

—2.5

2.5

7,9

12,5

17,5

22.5

27,5

m

7

11

15

24

49

41

26

17

K zaymanuio 3:

Y

VX

2,3

2,6]2,9

3,2]3,5

3,8

14

5

15

4

12

16

17

12

18

Bapuant Ne 3
K zamanuawm 1, 2:

X

—35

—25

—15

25

35

45155

m

5

11

15

42

88 | 81

36

20

K zamanuio 3:

Y

VX

1

315

7

10

13

DO | O

16

19

3

|| W =N

22

8

I I I SR
= J| O 00| W

Bapuant Ne 4
K saganusm 1, 2:

X

83

85

87

89191193

9597199

10

1

m

6

7

12

1513010

24




K 3angannio 3:

Y\ X

15

25

35

45

95

65

4

8

12

Q| = DD

10

16

20

24

Bapuant Ne 5

K zamanuam 1, 2:

X |24

27

30

33

36

39

42

45

48

ol

m| 2

3

1

16

18

20

16

11

K zagannio 3:

Y\ X

5

10

15

20

25

30

35

40

100

2

1

120

3

140

10

160

180

Bapuant Ne 6

K zajanuam 1, 2:

X [10,3

10, 4

10,5

10,6

10,7

10,8

10,9

11,0

11,2

m| 1

1

K zamanuio 3:

Y\ X

18

23

28

33

38

43

48

125

150

175

W N —

12

200

225

250

25




BapuanT Ne 7

K samanmsam 1, 2:

X | =175 =12,5|=7,5|—=2,5(2,5|7,5]12,5|17,5|22,5|27,5
m 8 10 15 25 | 48 | 40 | 27 | 17 7
K zamannio 3:
Y\NX|5/10][15]20|25|30 35
100 6|1
120 4|2
140 8 [10] 5
160 (3|4 |3
180 (21 1
Bapuant Ne 8
K saganusm 1, 2:
X 14,764 4,766 | 4,768 | 4,770 (4,772 14,774 4,776 | 4,778 | 4,780 | 4,782
m| 2 1 1 2 2 1 1 1 2 1
K saganuio 3:
Y\ X |35/45|55|65|75|85|95
3 416
9 6|68
15 1121(14) 3
21 115 ]18] 2
27 4 110 2
33 11512
Bapuant Ne 9
K saganusm 1, 2:
X |83 [85[87[89(91(93[95|97|99] 101
m| 6|7 [12/19/30(10| 8 | 6 | 4| 2
K zaganuio 3:
Y\ X 19095105115 (125|135 140
90 212 2
95 314 5 | 2 1
105 41221 6 | 2
115 3110 | 13| 2 1
125 |21 5|5 |5
130 (1|12 33|23

26




Bapuant Ne 10
K samanmsam 1, 2:

X | 150,7|155,7|160,7 | 165,7
m | 10 30 40 20
K zaganuio 3:
Y\NX|1|2]|3]4|5
14 10| 8
15 12| 7
16 28| 6
17 819
18 12
BapumanTt Ne 11
K saganusm 1, 2:
X 10,3110,5(10,7{10,9 |11,1|11,3|11,5|11,7|11,9|12,1
m| 4 7 8 10 | 25 | 15 | 12 | 10 4 5
K zamanuio 3:
Y\ X |20 30 |40 5060|7080
20 19| 5
30 2311011
40 1141 /98] 9
50 4 132/65] 7
60 1 141]21]36| 3
70 1211131
80 11312
BapuanT Ne 12
K samanmsam 1, 2:
X |7,5112,5|17,5(22,5(27,5|32,5|37,5
m| 4 6 16 | 36 | 24 | 10 4
K zaganuio 3:
Y\X|1/2(3/4
1 1
2 2|1
3 1121
4 1121
5 112
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Bapuant Ne 13
K samanmsam 1, 2:

X 130 150|170 | 190 | 210 | 230 | 250 | 270
m| 1 | 4 | 10|14 | 12| 6 | 2 1
K zaganuio 3:
Y\X|1/2(3|4
1 113131
2 11331
3 113131
4 113131
5 113131
Bapwumant Ne 14
K saganusm 1, 2:
X1|10,2|10,4/10,6 10,8 11,0 |11,2|11,4|11,6|11,8|12,0
m| 2 3 8 13 | 25 | 20 | 12 | 10 6 1
K saganuio 3:
Y\ X |75/85[95|105| 115|125 |135| 145
170 | 1] 3
175 64| 1 1
180 4 113111 | 3
185 514 1] 2|5
190 8 | 5| 4| 3
195 2 [ 2|7 |1
Bapuant Ne 15
K saganusm 1, 2:
X |=7,51-2,512,5|7,5]12,5|17,5
m | 10 19 | 3223 12 | 14
K zamanuio 3:
Y\ X 5060 70|80|90
10 2| 2
15 2142
20 5| 7
25 61210 8
30 4 110110
35 4151]6
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Bapuant Ne 16
K samanmsm 1, 2:

X 2112412730 (33]36|39 (42|45 |48
m{2[3]1]4]2|3[1]2]|1]1
K zamanuio 3:
Y\ X |30[6090|120|150 | 180|210
100 | 31221
200 |1 1431
300 1151 2
400 11414 |1
500 2 | 3
600 114 |1
700 113 ]2 |1
800 1145
BapumanTt Ne 17
K zamanuam 1, 2:
X [418[112]116]20 |24
m|4|/5]17[13] 9 | 2
K 3anannio 3:
Y\ X |20[30[40|50|60|70|80|90]| 100
12 4
18 6 10| 2
24 81131
30 4171913142
36 1123121418
42 1113118 (24 1
48 7112 3
54 9 | 18
BapuanTt Ne 18
K zaganusam 1, 2:
X |10]12|14|16|20|24
m | 1016 17|27 |24| 6
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K zamannio 3:

Y\ X

200 | 300

400 | 500 | 600

140

150

160

RO
— W N

170

1

BapuanT Ne 19
K zamannam 1, 2:

X

5|15

25135

45155

65

m

2

7

9 |12

K 3ajanuio 3:

Y\ X

25

45165

2

20

1

3

2

301

5

48

Bapuant Ne 20
K samanmsam 1, 2:

X

144, 5

147.5

150,5

153,5

156, 5

159,5

162, 5

165,5

168, 5

m

1

2

26

65

120

181

201

170

K 3anannio 3:

Y\ X

7

10

200

41

300

1

52| 1

400

40

Bapuant Ne 21
K samanmsam 1, 2:

X

171,5

174, 5

177,5

180,5

183,5

186, 5

m

120

64

28

10

K 3anannio 3:

Y\ X

200 | 300

400

7

41

8

7

52

9

40
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BapuanT Ne 22
K zajlanuam 1, 2:

X |14 |15]16|17 |18
m |18 19|34 |17 |12
K zamanuio 3:
Y\X|0]|1 /2|34
10 |20
11 7115 3
12 3 117( 4
13 8 13| 7
14 42
BapuanT Ne 23
K saganusm 1, 2:
X 190{110 130|150 170 | 190|210 | 230|250 | 270|290 | 310
m|{11| 9 [ 11 |19 | 34 |67 |93 |75 |39 26| 7 | 5
K 3anannio 3:
Y\NX|0|25[50|75|100
10 |3
12 |12 |1
14 41213
16 21 5
Bapuant Ne 24
K samanmsam 1, 2:
X 13,713,813,9(4,0(4,1/4,214,3|4,4
m| 1 2214079 27|26 | 4 | 1
K zamanuio 3:
Y\NX|0/10]20]30
10 |4
12 |12 |1
14 4 | 2
16 5
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Bapuant Ne 25
K samanmsam 1, 2:

X12,5[7,5[12,5]17,5]22,5]27,532,5|37,5] 42,5

m| 1| 3] 25 | 54 | 69 | 60 | 32 4 2

K 3zajanuio 3:

Y\X|[1]2]3]4]5]6
1

S| O =] W DD
—

32



