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Teopusi BeposiTHOCTeli: METOAMYECKUE YKa3aHUS M 3aJaHus IS BBIIOJHEHUS
TUIIOBOTO pacyera Mo Kypcy «Marematuka» HampaiaeHuss mnoarotoBku 35.03.07
TexHonOrHA MPOU3BOJACTBA M MEPEPAOOTKU CETHCKOXO3SIMCTBEHHON MPOIYKIUHU / COCT.
T.B.Kupumnosa //@I'BOY BO «Caparosckuii 'AY».- Capatos, 2018.-

Meroanueckue yKazaHWs W 3aJaHds IS BBIIOJHEHHS THIIOBOIO pacdera Io
qucuurinHe  «MartemaTukay — COCTaBJI€Hbl B COOTBETCTBMUM C IMPOrPaMMON U
NpeaHa3HaueHbl I CTYACHTOB HampaBiieHHs moAarotoBku 35.03.07 TexHonorus
MPOM3BOJICTBA M TMEPEPa0OTKH CEIhCKOXO3IUCTBEHHOW mponaykiuu. OHH conepikar
PEKOMEHIallUK, TIPUMEPHl M 3aJIaHHsl K BBIMOJIHEHUIO THIOBOrO pacdera. [lo3BoyisroT
CTYICHTaM OCBOHWTH OCHOBHBIC METOJBI TEOPUU BEPOSTHOCTEH, HEOOXOAMMBIC IS
aHaJM3a TPOLIECCOB M SIBJICHHH B XOJIe TIOMCKA ONTHMAJIbHBIX PEIICHUH MPaKTUYECKHUX
3amad. OOOCHOBaHMEM MAaTEMAaTHYECKOW CTATUCTUKH SIBISICTCSI TEOPUS BEPOSTHOCTEH,
M3y4Yarolas 3aKOHOMEPHOCTH CIIY4YalHbIX SIBICHUN. 3HAHHE 3aKOHOMEPHOCTEH, KOTOPBIM
MTOTYUHSIOTCS MACCOBBIE CITYYaifHBIE COOBITHS, TO3BOJISIET MPEABUACTD, KAK 3TH COOBITHUS
OydyT NpOTEeKaTh.

O0beM U XapakTep TUIIOBOIO 3aJlaHUsl COOTBETCTBYET pabouell mporpamme Io
BBICIIE MaTeMaTHKE W TMpelHa3HayeH /s Jy4llIero YCBOCHHsI CTYACHTaMU Kypca
BBICIIIasi MaTEMATHUKa U MHTCHCU(UKAIIMN CAMOCTOSITEIbHBIX 3aHSATHH.

Tunosoit pacuer cogepxut 30 BapraHTOB Mo 14 3ama4 B KaXJIOM U NpEAHA3HAYCH
JUIsL  CTYIACHTOB JIaHHOTO HAINPABJICHHUS, HW3YYAIOUIUX TEOPUI0 BEPOSTHOCTH W
MaTEeMaTHUYECKYIO CTAaTHCTUKY B paMKaX OOIIEro Kypca BhICIIEH MaTeMaTHUKH.

B nanHOM mocoOum mpejcTaBiieHa Takke HEOOXOauMasl IS BHITTOJHEHUS TUIIOBOTO
pacuera TeopeTuueckas HHGOpMAaIUS U IPUMEPHI €€ MPUMEHEHUSI.

B KkoHIlE TIPUBOAMTCS CIHMCOK JUTEPATYPhl, KOTOPYIO MOKHO TMOPEKOMEHIOBAThH
CTYJIEHTaM JUIsl U3Y4YEeHUs JAHHOTO pa3/iesia MaTEMaTHKH.
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1. ObIIME METOINYECKHE YKA3ZAHUA

TunoBoii pacuer «Teopust BeposiTHOCTEW» conepxkuT 14 3amanuii. [lepBbie yeThipe
3alaHusl  HOCSAT KOMOWHATOPHBIM  XapakTep; CIeAyIollee 3aJaHhe CBS3aHO C
HEMOCPEJACTBEHHBIM BbIUHCICHHEM BEPOSTHOCTU U C IPUMEHEHHEM (POPMYJ CIOKEHUS U
YMHOXKEHHMSI; 3aJaHue 7 — TEeOMEeTpUYecKas BEpOSITHOCTb, 8§ 3ajada cCBs3aHa C
npuMeHeHueM (GOopMyJIbl TIOJIHOW BeposiTHOCTH H  (GopMyinbl baiteca; 9-11 3amaum
CBSA3aHbl C TOBTOPHBIMU HE3aBUCHUMBIMHU HCIIBITAHUSIMUA, TPU OCTaBIIMECS 3a/Jaud
MIOCBSIICHBI CTyYallHBIM BEJIMYMHAM, 3aKOHAM PACIpEeeICHUs CIyYailHbIX BEJIMYMH U UX
YHCIIOBBIM XapaKTEPUCTUKAM. 3a/laHUsi KOHTPOJIBHOU pabOThl OXBATHIBAIOT CIICAYIOIIUE
pas3fenbl TEOPUH BEPOSITHOCTEH:

- KOMOMHATOPUKA;

- HETIOCPEJICTBEHHOE BBIUMCICHHE BEPOSITHOCTH CIy4ailHOro COOBITHS;

- TEOMETPUUECKOE OIpeIeNIeHnE BEPOSITHOCTH;

- (opmyIBI CyMMBI ¥ IPOU3BEICHUS BEPOSTHOCTH;

- (hopMyneI TOTTHOHM BeposiTHOCTH U popmyiiel baiieca;

— MOBTOPHBIC HE3aBUCUMbIE UCTIBITAHUS: OCHOBHBIE MOHATHS, (hopmyna beprymu,
dbopmyiiel Myaspa — Jlannaca (JiokansHas ¥ HHTErpanbHas), Gopmyna [lyaccona,
yCIOBUS IPUMEHEHUS yKa3aHHBIX GOPMYI;

— CJIy4YailHbI€ BEJIMYUHBL: IOHITUE CITy4YallHOW BEJIMYMHBI, BUJIbI CITy4YalHBIX
BEJIMYMH (IMCKPETHBIE U HEMPEPBIBHBIE), CIOCOOHI 3aJaHMsI CITyYailHbIX BEJIMYUH (3aKOH
pacnpeneneHus, GyHKIUS pacpeIe]ICHUs U TUIOTHOCTh pacrpeaereHust (s
HEMPEPBIBHBIX CIyYailHBIX BEJIUYUH));

— YHCJIOBBIE XaPAKTEPUCTUKHU CIIYYatHOM BEJIMUMHBI: MAaTEMAaTUYECKOE OKHIaHHE,
JUCTepCcusi, HaualbHbIE U LIEHTPAIbHbIE MOMEHTBI CIIy4allHbIX BEJIMYUH;

— HEKOTOPbIE BUJIbI pACIIPEACIICHUM CITyUYalHbIX BEJIMYUH: PACIIPEACIICHUS
JTUCKPETHBIX CIyYaiHbIX BeNU4HH (OMHOMUANbHOE, pacnpenenenue [lyaccona,
T€OMETPUUYECKOE), PACIIPEICIICHHS HEMPEPHIBHBIX Cy4allHBIX BEJIMYUH (PaBHOMEPHOE,
MoKa3areabHOe, HOPMAIIbHOE);

— TIpeIeTTbHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEH.

[lepen BHIMOTHEHHEM TUIIOBOTO pacueTa HEOOXOAMMO U3YUUTh COOTBETCTBYIOIINE
paszensl IUTEpaTyphl U 3aKPEMUTh C TTOMOIIBIO YITPAXKHEHUHN ISl CAMOCTOSI TEIBHOM
paboThl OCHOBHEBIE MOHSATHS, OMPEIETCHUS U METOIbI TEOPUHU BEPOSTHOCTEH.

Taxk e nepen pereHneM 3aJaHuii PEKOMEHIyeTCS 03HAKOMUTBCS CO BCEMU
MpuMepamMu, pacCMOTPEHHBIMU HIKE. [10 Kak10oMy 3a1aHHIO TUTIOBOTO pacuera B
METOJAMYECKUX YKa3aHUAX MPUBOJAUTCS OCHOBHOM TEOPETUUYECKUM MaTepral u
pa3bupaercs HECKOJIBKO TUIIOBBIX MPUMEPOB.

TumnoBoit pacuer caaeTcs CTYJACHTOM Ha MPOBEPKY IMOCIE U3YUCHHUST BCEX pa3/esioB
TEOPHUH BEPOSTHOCTEH.

3ammTa OCyIeCTBIAETCS B MUCBMEHHON (popMe BO BpPEMS 3aHSTHI MO PACIUCAHUIO
[ToBTOpHAs 3amIUTa — MPOBOAMTCS BHE CETKH PACHUCAHHS B MUCHMEHHOW (hopMe WM B
dbopme cobecenoBanus. Pabora BemonHseTcs Ha Jymctax dopmara A4 (210x297),
KOTOpbIE 3aTe€M CKpEIUISItoTCsA. PerieHue 3afiaHuil ciaemayeT CONMpOBOXKIATh KPaTKUMHU
nmosicHeHussMu. VIcXomHbIe JaHHBIE M7 3aJlaHW THUIIOBOTO pacyeTra BBIOMpAEeT C
HOMEpaMH BapHaHT, KOTOPbIE COOTBETCTBYIOT HOMEPY B CIIMCKE TPYNIIOBOTO KypHaa.



2. KPATKUE TEOPETUYECKWE CBEJIEHMS M TPUMEPBI TUTIOBBIX
3AJAY

Tema 1
Komo0unaropuka

3aoauu 1-4
IlepecTaHOBKHM - 5TO BEIOOPKH (KOMOWHAIIMN ), COCTOSIITUE U3 N 3JIEMEHTOB U
OTIUYAIOIINECS APYT OT APYra MOPSIKOM CIIEAOBAHUS HIEMEHTOB.

P =N Proxpyey = %' =(n-1Y

n!
T nipl.n
n,!'n,%--n,!
Pa3MemeHman U3 n 3JICMCHTOB IIO k DJIEMCHTOB 6yI[CM Ha3bIBaTh
ynopﬁz[oquHbIe IIOAMHOXXECTBA, COCTOAIINUC M3 k JJICMCHTOB, MHOXCCTBA ,

n!
' , pasSMCHICHHA C

(n—k)
—
IIOBTOPCHUAMU An =Nn". O,Z[HO pasMEIICHUC OT APYroro OTIIMYACTCA TOJIBKO HE TOJIBKO
COCTaBOM BBI6paHHBIX QJIEMCHTOB, HO U MOPAAKOM HUX PACIIOJIOKCHUA.

CouyeTaHHUsAMH U3 N JJIEMEHTOB IO M DJIEMEHTOB 6YI[€M Ha3bIBaTh JII000E
MMOJAMHOKECTBO, COCTOSAIIME W3 M DJIEMCHTOB, MHOKECTBA , COCTOSIIECTO M3 n

nl
m!- (n - m)!

nepectanosku ¢ nosropermavu P, (N, N,,...,N, )

k
COCTOAIICTO M3 HBHeMeHTOB.(HOpHI[OK Ba)KCH). An =

m
3JICMCHTOB. (HOpHI{OK HE Ba)KCH). Cn = , COUCTaHus C IIOBTOPCHUSAMUA

_Cm _(m+n-r
n — ~Mm+n-1-
m!-(n-1)!
OpHO coueTaHue OT APYroro OTINYAETCSA TOIBKO COCTABOM BBIOPAHHBIX SJIEMEHTOB.

e M . Ny ni
CaoxkHasi BbIOOpKa Cn Cn—n1 Cn—nl—nz s Cn—nl—...nk,l == .
ntn,k...n,!

Pemenus 3apau:

1.CkonbKo cymecTByeT NATHU3HAYHBIX YHCEIl, COCTOSIIUX U3 Udp 7,8,9, B KOTOPBIX
uugpa 8 nosropsiercs 3 pasa, a uudpsl 7 1 9 o0 oAHOMY pasy.

Pemenne. Kaxzaoe MATHU3HAYHOE YMCIO OTIMYAETCA OT JPYTOro MOPSAKOM
cnenoBanus udp, mpuyem N1=1 , Np=3, a N3=1, a UX KOJIMYECTBO paBHA 5, T.C. ABIACTCA
NEPECTAaHOBKOM ¢ MOBTOPEHHUSIMM U3 5 31eMeHTOB. VX uncno Haxomum no ¢opmyne (3)
P5(1,3,1)=i= 2

3L

2. Ha xaptoukax narmmcansl 0ykBel M, A, T,E,M,A,T,1,K,A. Ckonbko paznuaabix 10-
TH OyKBEHHBIX «CJOB» MOXXHO COCTaBUTh U3 ATHUX KapToyek? (3/1ech U Jajiee CIOBOM
CUHMTAETCs JIF00ast MOCIe0BATEIPHOCTh OYKB PYCCKOTO angaBuTa)

Pemenne. IlepectanoBka nByx OykB M, ocymiectBisiemas Po= 2 crnocobamu, Tpex
OykB A, ocymectBiusiemass Ps= 3!=6 cnocobamm u mnepecraHoBka JByX OykB T,



ocymectBisiemMass P2= 2 croco0amu He MEHSET COCTAaBICHHOE W3 KapTOYEK CJIOBO.
P,(2,3,2)= 100 151200 cros.
213121

3. CrygeHtsl BTOpOro kypca u3ydaroT 10 paznuyHbix aucuuiuiiH. OnpeneauTh —
CKOJIbKUMH CIIOCO0aMH MOKHO COCTaBUTh pPACHUCAHHWE Ha TIOHEACIbHHUK, €CIH B
MMOHEEJIbHUK IIJIaHUPYETCS TOCTaBUTh S5 nap?

Pemrenne: Kaxnplii BapumaHT pacmucaHUs NpPEACTaBIsieT co00il BBIOOPKY 5
snemeHToB M3 10, mpuyem 3TH BapuaHThl OTJIMYAKOTCS APYr OT JApyra HE TOJBKO
BBIOOPOM 3THX JUCLUHUIUIMH, HO ¥ TIOPSIIKOM MX CIIE€IOBAaHUS, T.€. SBIISETCS pa3MeIleHUeM

1—0!:10-9-8-7-6 =30240.
(10-5)!

4, CKOJIBKO CYIIECTBYET DPa3IMYHBIX BapHaHTOB BbIOOpa 4-X KaHAMAATYp H3 9-TH
CHELMAIMCTOB JUIsl TOE3]IKU B 4 pa3IM4HbIX CTPAHbI?

5.CKOIBKHMH CITOCOOaMH MOKHO BBIOpaTh 4 MOHETHI U3 YETHIPEX MATHKOIECCYHBIX
MOHET ¥ U3 YEThIPEX JIBYXKOIEEUYHBIX MOHET?

Pemenne: nopsiox BbIOOpa MOHET HEBAXKEH, U IPUMEPAMU COSAMHEHUI MOTYT
sBisiThes {5,5,5,5}, {2,2,2,2}, {5,2,5,5} u T.4. DTO 3a/1a4a 0 YKCIIE COYETAHUN U3 IBYX
BHJIOB MOHET 10 YETHIPE C TOBTOPECHUSIMH.

a 3 (4+2-1)! 3
24 2-1)!

6. B koHAUTEPCKOM MMEETCS 5 pa3HbIX COPTOB MUPOKHBIX. CKOJBKHUMH CIIOCOOaMHU
MO>KHO BBIOpaTh HaOOp U3 4 MUPOKHBIX?

Pemenue: 370 3aj1a4a 0 4yKCiIe COYETAHUN U3 5 BUOB TUPOIKHBIX 110 4 ¢
MTOBTOPECHUSIMHU.

a _ (4+5-1)! 3
*4L(5-1)!

7. CKOIBKO BCETO YMCeT MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5, B Kaka0oM U3
KOTOPBIX UG PHI pacloioKEeHbI B HEYObIBAIOIIEM MOPSAKE?

Pemenne: 5To 3a1a4a o yncie coueTaHuid u3 5 uudp mo oAHOMY, 1O JBA, MO TPHU, IO
YETBIPE U TI0 ST C IOBTOPSHUSIMHU B KXKJIOM CITy4ae.

— N — _1I — _1)I
Cl—(1+5 1)._5_ Cz_(2+5 1)._15_ C3_(3+5 n

5
u3 10 anemenToB 10 5. Ay =

Coco00B.

crIoco00B

SRETHTI R STy T 3y
— - — N\
C! :M:m;cg :MZQG
41 (5-1)! 5. (5-1)!
CornacHo npaBuny cinoxenus: 5S+15+35+70+126=251 gucen.
P A4—i—9-8-7-6—3024
emienne: A (9-4)! .

8. PemuTh ypaBHEHHUS a) As —5C135 =455, 6) C:fz + C:’l =55



n! 15! n!

3 3 — . . —hKH. = . - = *
Peurenue:a) A, —5C;, =455; (-3 5 20 455; -3 2730
nl=2730(n—-3)!,
(n—=3)![(n-2)-(n—1)-n—2730]=0
(n-3)!=0 ne®, 1.k gaxe 0l=1
= < n=15.
(n—-2)-(n-1)-n=2730 n=15
n! n!
Cn—2+Cn—1:55_ + - =55. (n—l)-n n_ .
e T T 2 17>

n=-11¢N
n?+n-110=0 <[ <n=10.
n=10

Tema 2
Knaccudeckoe onpenenenue BepoOSITHOCTH. AJiredpa coObITHii
3aoauu 5 u 6.

Cnyuaitnoim codvimuem ( WM TPOCTO coOblmuem) B TEOPUU BEPOSTHOCTU
Ha3bIBaeTCs J000W (PaKT, KOTOPHIN B pe3ysIbTaTe MCIBITAHUS MOXKET IPOU30MTH WU HE
npou3oitu. CoObITHE — 3TO HE KaKOe-HUOY/Ab IMPOMCILECTBHE, a JIMIIb BO3MOXKHBIH
UCXO/l, pe3yJIbTaT UCTIbITAHUS.

Ilon wucnvimanuem (onvimom, 3IKcnepumenmom) TIOHUMACTCS BBINOJIHEHUE
OIpEIEJIEHHOTO0 KOMIUIEKCAa YCJIOBUM, B KOTOPBIX HAOJIOJAETCSl TO WM WHOE SBIICHUE,
(bukcupyercs TOT UM UHOM pe3ynbTar.

CoObiTus  0003HAYAIOTCS, KakK MPaBHIIO, 3arjaBHBIMH OyKBaMH JIATUHCKOTO
andasura: A, B, C, ... .

CoObiTHE Ha3bIBACTCSI O00CHIO6EPHBIM, €CIU OHO O0s3aTeIbHO HACTYNHUT B
pe3yabTaTe JaHHOI'O OmbiTa, 0003HauaeTcs yepes 2.

CoObITHE HaA3BIBACTCS HEBO3MOMCHBIM, €CII OHO 3aBEIOMO HE IPOU30UIET B
pe3yibTare nposeeHus onbiTa. O603HavaeTcs Q.

JIBa cOOBITUSI HA3BIBAIOTCS HECOGMECHIHBIMU, €CIU TOSIBICHHWE OJHOTO W3 HUX
UCKJIIOYAeT MOSABICHHUE JIPYroro COOBITUS B OJJHOM M TOM € OIbITE, T.€. OHU HE CMOTYT
MIPOM30MTH BMECTE€ B OJHOM OIbITE. B TNpOTHBHOM cilyyae COOBITHSI HAa3bIBAIOTCS
COBMECTHBIMH.

Heckonbko coObITHH B JaHHOM ONBITE€ HA3bIBAIOTCA PAGHOBO3MONCHBIMU, €CIIA HU
OJTHO U3 HUX HE SIBJIIETCSI 0OOBEKTUBHO 00JIee BO3MOXKHBIM, YEM JIPYTHE, T.€. BCE COOBITUS
MMEIOT PABHBIE IIIAHCHI.

Heckonbko COOBITHI 00pa3yloT noamylo cpynny, ecii B pe3yibTaTe OIbITa
MOSIBUTCS XOTSI ObI OJTHO U3 HUX.

Cymmoi cobbrtnii A 1 B HasbiBaetcs coobiTue C=A+B, cocrosiiiee B HACTYIUIEHUU
X0Ts OBl OTHOTO U3 HUX (T.€. uiu A, unu B, unu A u B ogHOBpemMeHHO).

Ilpouseeoenuem cobwitnii A u B nHaspiBaercs coOwsitue C=A-B, cocrosimiee B

COBMECTHOM HACTYIUIEHUHU 3THX COOBITUH (T.€. U A, U B 0IHOBPEMEHHO).
Paznocmero coobitnii A u B nHaswiBacTcsa coObiTue C=A-B, cocrosinee u3 Bcex

QJICMCHTApPHBIX CO6LITHI>1, BXOJAIIMUX B A, HO HE BXOAAIIux B B.



CobbiTHE A Ha3BIBAETCS TPOTHBOIOJIOKHBIM COOBITHIO A, €CIM OHO MPOUCXOUT
TOT/Ia U TOJILKO TOT/IA, KOT/Ia He IIPOUCXOIUT COOBbITHE A (T.€. A 03HAYaET, 9TO COOBITHE
A He HaCTyNWIO ).

CoOpiTue A Bneuer coObiTe B (Mam A siBiseTcss 4acTHBIM ciydyaeM B), ecnu u3
TOTO, YTO MPOUCXOAUT COOBITHE A CleAyeT, YTO MPOUCXOAUT coObiTue B; 3amuchiBaioT
ACB. Ecniu ACBuBCA, 10 coObiTusi A 1 B Ha3pIBatOT paBHBIMHU; 3aMUChIBalOT A=B.

IIpumepsbl pemenust 3aaa4.
1.ITycth coObITHE A 3aKJIFOYAETCsl B TOM, UTO IEPBbI CTPENIOK MOMal B MUILIECHbD,

a coObITHe B 3akimodaeTcs B TOM, Y4TO BTOPOH CTPENOK MOl B MHUIIEHb. Toraa
cooriTnie C=A+B Oynmer 3akimo4arbcs B CIEAYIOIIEM: WM TIEPBBIA CTPEJIOK MONall B
MHUIICHb , 1IN BTOpOfI CTpPCJIOK IIOIIaJI B MUIICHb, UJIU oba CTpCJIKa NoInajik B MUIICHD —
MHBIMU CJIOBAMHU B MHUIIIEHD IIOITAJ XOTS OBl OAWH M3 CTPCJIIKOB.

CoGpiTre JI=A ¢ B Oyner 3aKimoyaTscsi B TOM, YTO B MUILICHb ONaIK 00a cTpenka .

2.Ha npeanpustiuu BBITYCKAIOT U31enusi Tpex coproB. CoObiTHE A 3aKirodaeTcs B
TOM, YTO BBIOpaHHOE u3enue - 1 copTa, coobiTHe B 3akiirouaercs B TOM, 4TO H3JEHE 2
copta, codbITre C 3aKITI09aeTCs B TOM, YTO U3JICIIHE TPETHETO COpPTA.

Torna coobiTe A+B o3Havaer, 4To BeIOpaHHOE U3zAenue auoo 1, mbo 2 copra.

CoOpiTHe A-B — HEBO3MOXKHOE COOBITHE; COOBITHE A-+N O3HA4YaeT, YTO BHIOPAHHOE
nzaenue 2 copta; coobitue A-B+C o3HayaeT, yTo BRIOpaHHOE M3/ENIHE TPETHErO COPTa.

3. DKcenuIus U3aTeNIbCTBA OTIIPABUIIA Ta3€Thl B TPH IMOYTOBBIX OT/CIICHUS.
BeposiTHOCTH CBOEBpEMEHHOM JJOCTABKH ra3eT B epBoe oTAeneHue pasua 0,95, Bo
BTOpOE - 0,9, B Tpethe - 0,8. HaliTu BEpOSTHOCTH TOTO, YTO TOJIHKO OJIHO OTIEICHUE
MIOJIYYHUT Ta3eThl BOBPEMSI,;

Pemenne: Beenem coObITHS

A1l = (ra3eTsl JOCTaBICHBI CBOEBPEMEHHO B IMIEPBOE OTACICHUE),

A2 = (TazeTsl 1OCTaBJICHBI CBOEBPEMEHHO BO BTOPOE OT/ACIICHUE),

A3 = (ra3eTsl JOCTaBIEHBI CBOEBPEMEHHO B TPEThHE OTACICHUE),

o ycnosuto P(A1)=0,95; P(A2) = 0,9; P(A3)=0,8.

Haiinem BeposiTHOCTH COOBITHS X = (TOJBKO OJJHO OTJEICHUE MOTYYUT ra3eThl
BoBpemst). CobbiTie X MPOU30UIET, €CiIu

WJIM Ta3€Thl JOCTABIIEHBI CBOEBPEMEHHO B | OT/IeeHNe, U TOCTaBIIEHBI HE BOBPEMSI
Bo2 W3,

WJIM Ta3€Thl JOCTABIIEHBI CBOEBPEMEHHO B 2 OTJIEJICHHE, U JIOCTABJICHBI HE BOBPEMS
Bo 1 m 3,

WJIHM Ta3€Thl JOCTABIIEHBI CBOEBPEMEHHO B 3 OT/IECICHHE, U IOCTABIICHBI HE BOBPEMSI
Bo2ul.

Takum oOpa3om Tak kak coObiTust Al, A2, A3 - He3aBHCHUMEIE, I10 TEOPEMaM
CIIOKEHHS U yMHOKeHHs nomydaeM , P(X)=P(A1A2A3 + A1A2 Az + A1A;
A3)=0,95.01-0,2+0,05-0,9-0,2+0,05-0,1-0,8 =0,32




4. Ha pucyHke npHUBeieHa CXEMa AIIEKTPUUYECKON LIEMH.

CoObITHs: Ak ={anemenT K paboraer}; C={ B enu HeT /—‘\

paspbiBa}. Beipasuts coObitist C 1 N yepe3 COOBITHS Ak U Ax. < 1 > < 2 >

] N 7

Pemienmne:

C=A4, 4,44, + A, A, A, A, + A A, A A, + A A, A, A, + T

ZlAZAQ,A4 + ZlAZA_3A4 + ZlAzAgA_4 WIH , 9TO TOPA3I0 MPOIIEe <,_\> <, i>

- N 3 4
C=(A1tA2)(AstAs). Torna N =A1A2+AzA;. *\{f
Tema 3

I'eomeTpuuecKasi BEPOSITHOCTb.
3aoaua 7.
T'eomempuueckasn eeposamuocms — BEPOSTHOCTD MOMAJAHHUS TOYKU B 00JIaCTh
(OTpe3oK, 4acTh IIIOCKOCTH HIIM IIPOCTPAHCTBA).
O6o3HauuM Mepy (IIMHY, IJI0Aa1b, 00BeM) obnact uepe3 m(L2). [Ipu atom
BEPOATHOCTb MONAJaHNUs TOUKH, OpOIIEHHOM Hay1auy B 001acTh A - yacTh 00sacTu €2,
paBHA OTHOIICHHIO Mep obnacteit A u Q, cooTBETCTBEHHO paBHbIe m(A) u m(Q).

3 m(A)
dopMyIa TeOMETPHYECKOH BEPOATHOCTH uMeeT BUI: = ——.

m(<2)

Pemenue 3axau.

3aoaua o ecmpeue

IIbepo u BypatnHO yclOBMIMCH BCTPETUTHCS B OMPEICIEHHOM MECTE MEXAY BYMS
u Tpems yacamu AHs. OHM TOTOBOPUCH, YTO TOT, KTO MPUAET NEPBbIM, KJIET IPYroro B
tedeHUH 10 MHHYT, 1ociie 4ero yxoauT. Yemy paBHa BEpOSTHOCTb UX BCTPEUU , €CIHU
KOKIbIH M3 Jpy3ed MOXeT NpuiTH B J1000€ BpeMsi B TEUEHHE YKa3aHHOTO yaca
HE3aBHUCHUMO OT JIPyroro?

Pemenne. bynem cuurars uHTepBan ¢ 14 no 15 gacos nHsa orpeskom [0,1] nnuHOM

1 gac. Ilycte x u y — MomeHThl nnpuxoja [Ibepo u bypatuno (oHM ABISAIOTCA TOUYKaMU
orpeska [0,1]). Bce BO3MOXHBIE pE3yJabTaThl 3KCIEPUMEHTAa — MHOXECTBO TOYEK
KBaJpaTa co CTOPOHOH 1! Q = {(x;1y):0<x<1, 0<y<1}.
f
1/6 1 ¢
MOXHO cYMTaTh, YTO SKCIEPUMEHT CBOAMTCA K OpOCaHMIO TOYKH Hayjaady B
KBajpar. [Tpu 3TOM OJ1aronpUsITHHIMU nucxoaamu ABIISAIOTCS TOYKH

9



1
MHO)KeCTBaAZ{(X,y):|X— y|SE} (10 muayr = 1/6 yaca). To ecThb mnomagaHue B

MHO>KECTBO A Hayjauy OpoOIlIEeHHOH B KBaJapaT TOYKU O3HaydaeT, yTo byparuno u Ilsepo

mtl]
m(A) 2 _E.

m(Q) 1 36

2. B mpsMoyroisHUK 5*%4 cM? BrucaH Kpyr paamyca 1,5 cm. KakoBa BeposITHOCTB
TOTO, YTO TOYKA, CIy4ailHBIM 00pa3oM MOCTaBJICHHas B MPAMOYTOJbHUK, OKaKeTCs
BHYTpH Kpyra?

Pemenue: [lo onpeneneHuio reoMeTpuueckor BEpOSITHOCTH MCKOMasi BEPOSITHOCTh
paBHAa OTHONICHUIO IUIOIMIAIXA Kpyra (B KOTOPBIA TOYKa JIOJDKHA IOMNMACTh) K IUIOLIAIN

mR? _m-2,25
as 20

3. B Ttpeyrompauk ¢ BepmmHamMu B Toukax (—1,0); (0, 1); (3,0) Haymauy
OpoiieHa Toyka (X ,y ). HaiiTu BepoATHOCTb TOT0, YTO KOOPJIHWHATHI TOUKH
VIOBJICTBOPSIIOT HEPABCHCTBY

2x+y<0.

Pemenue: Cuenarp uepTex. 3aKkpacuTh 00J1aCTh, YIOBIETBOPSIONIYIO YCIOBUIO
3amaun.P=1/6.

BCTpeTsTcs. Toraa BeposiTHOCTh BCTPEUYH paBHA P =

IIPSIMOYTOJILHUKA (B KOTOPOH TOuKa cTaButcs), T.e. P = ~(0353.

Tema 4
IMosnas BepossiTHOCTH. Popmy.ia baiieca.
3aoaua 8.
[Tycth coObITHE A MOXET TPOU3O0UTH B PE3YNIHTATE OCYIIECTBICHUS OHOTO
COOBITUS U3
HEKOTOpOi1 mosHou rpynns! coobitiit Hi, Hz, ...Hn.
CoOpbITHS 3TOM TPYNIIBI 0OBIYHO HA3bIBAIOT TUIIOTE3aMU. Toraa
P(A) = P(H1)PHi(A) + P(H2) PH2(A) +...+ P(HN)Pun(A) (1)
(bopMya MoTHOM BEPOATHOCTH), IPUYEM
P(H1) +P(H2) +...+ P(Hn) = 1.

[TycTh B pe3ynbpTaTe UCTIBITAHUS IPOU30LILIO COOBITHE A, KOTOPOE MOTJIO HACTYNIUTh
TOJILKO

BMecTe ¢ onHuUM u3 cobbitnii H1, H2,...Hn, oOpa3yronux MmoiHyio Tpymnmy
coObITHI (OHU

Ha3bpIBalOTCs runore3amu). Tpelyercss HallTHM BeposTHOCTH coObiTHil Hi, Ho,...
Hn nocne

WCIIBITAaHusA, Korjma coObitie A mmeno mecto, T.e. Pa(Hi),1=1,2,...n. Jna
HaxOXXJICHUS ITUX BEPOATHOCTEH MCTONB3YIOT hopmyssl baiteca (popmMyisl runores):

Pa (Hi)
_ P(Hi)' PHl(A)
" P(H,)-Py,(A)+P(H,) P, (A) + .o+ P(H,) - P (A)+....+ P(H, ) - P, (A)

()
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3ameuanus.

1) Bepositnoctu Pa(H1) HaspiBaroTCs MOCIIEONBITHBIME (AIIOCTEPHOPHBIMH)
BEPOSTHOCTSIMU

runote3 Hi, a BepostHoctr P(H1) - moonbITHRIMU (aTpHOPHBIMEU) BEPOSATHOCTIMHU
TUIIOTE3

Hi. DTu BeposTHOCTH pa3inyaroTCs.

2) 3nameHatenb B IpaBod yacTd (Gopmyssl (2) COBMAAAET C MPABOW YacThIO
dbopmynsr (1) u

pasen P(A).

Pernenne 3amxau.

1.Ha Tpex craHkax-aBTOMarax oOpa0OaThIBAIOTCS  OJHOTHUIIHBIC  JI€TAJIH,
noctynaromye mnocie oopadborku Ha oOumii kouseriep. [lepsriii ctanok naetr 2% Opaxa,
BTOpOoii — 7%, Tpetuit — 10%. [Ipon3BoAMTENBHOCTH MEPBOrO CTaHKa B 3 pas3a Oosblie
MIPOU3BOIUTENILHOCTH BTOPOTO, @ TPETHEr0 — B 2 pa3a MEHbIIIE, YeM BTOPOTO.

a) KaxoB nporenrt 6paka Ha koHBelepe?

6) KakoBbl monmu jeraneil KaXIOro CTaHKa cpelad OpaKkOBaHHBIX JeTaneil Ha
KOHBeitepe?

Pemenne. Bo3pMmeM ¢ koHBeiepa Hayjauy OJIHY JI€Tallb U PACCMOTPUM COOBITHE A —
neranp OpakoBaHHas. OHO CBSI3aHO C TUIOTE3aMH OTHOCHUTEIILHO TOTO, TA€ ObLIa
obpabotaHa 3ta netaib: Hi — B3sTas Haymady jaeTanb oopaboraHa Ha i-oMm craHke,i=1,2,3

Y CIoBHBIE BEPOATHOCTH (B YCJIOBUH 33/1a4U OHU JaHbl B (JOpPME HPOLIEHTOB):

P..(A) =002 , P,,(A) =0,07 , Py3(A)=01.

3aBI/ICI/IMOCTI/I MCXKAY HNPOU3BOJUTCIBHOCTSAMU CTAHKOB O3HA4YarOT CJIICAYIOUICE:
P(Hl) :3P(H2)’P(H3) 2015P(H2)- IMpuuem P(H1) +P(H2) +P(H3) = 1,tak xak

TUIOTE3bI 00Pa3yIoT MOJIHYIO TPYIITY.
Jl5is Toro, yTOoOBl HAMTH BEPOSATHOCTU MOSABIEHUS THUIOTE3, HAM MPUJIETCS PEIINTh

CUCTEMY BBINIICTICPEUYHUCIICHHBIX YpaBHCHUH. Pemms ee, MOJTyYUM
6 2 1
P(H,)=—,P(H,)=—,P(H,;)=—.
(H,) 9 (H,) 9 (H,) 3
a) IlomHas BepoATHOCTH TOrO, YTO B3fATas Haynady C KOHBeiepa neTalp —
OpakoBaHHas:
P(A) = P(H1)PH1(A) + P(H2) PH2(A) +

6 2 1
P(H3)PH3(A):: 5 . 0,02 + 5 -0,07 + 5 -01=0,04.
Jpyrumu cioBamu, B Macce JeTalied, CXOIuX ¢ KoHBelepa, Opak coctaBiseT 4%.
0) IlycTe wW3BecTHO, 4YTO B3ATas Haydady AeTalb — OpakoBaHHas. [lomb3ysichk
dhopmynoit balieca, HaiiieM yCITOBHBIE BEPOATHOCTH THIIOTE3!

6

Py PuPE) 2%

A P(4) 004
2

P (H ):PHZ(A)P(HZ):O,0792039

a2 P(4) 004

11



01+
PHS(A)P(HS): ’ 9 20,28.

P(A) 0,04

Takum oOpa3zom, 107U AeTalell KaXJI0TO CTaHKa cpelu OpaKOBaHHBIX JETajei Ha
KOHBelepe Ui mepBoro cranka cocrasiset 33%, BToporo — 39%, tpersero — 28%.

PA(HS):

Tema 5
[MoBTOPHBIE HCTIBITAHUS.

3aoauu 9-11.

@opmyna Bepuynnu: Ecinu npor3BOIUTCS N HE3aBUCUMBIX UCIIBITAHHM, B KQKIOM
13 KOTOPBIX COOBITHE A TIOSIBUTCS C BEPOSITHOCTBIO P, TO BEPOSITHOCTH TOTO, YTO COOBITHE
A mosiBUTCSI poBHO k pa3 B n UCTIBITAHUSAX, BEIpaXKaeTcst GOpMyIIoif, KOTOPYIO Ha3bIBAIOT
dbopmyoit beprymmm

Pn(k) = anpk q"- K ,rae q=1-p (1),
WNuorma OBIBaOT TMOJIE3HBI crleayronue (opMmynbl: BeposTHOCTH TOro, 4TO
coObITHE A

1) macrymur npas: P,(N)=p"; (2)
2) He HACTYIUT HU pazy: P, 0)=(@1- p)n = qn €
3) HAaCTYIHUT XOTs OB ouH pas: P =1- (1— p)” =1—q" ; (4)
4) nacrymur ne 6onee k pas: P=P,(0)+P,(@0)+...+P,(k) (5)
wm P=1-(P,(k+1)+P,(k+2)+..+P,(n). (6)
5) macTynuT He Menee k pas: P =1— (Pn 0)+ P O+..+ P, k-D) @)
wm P=P (K)+P (k+1)+P (k+2)+..+P (n). (8)

N3 dopmyn (5)u(6), a taxxe (7)u (8) BHIOUPAIOT Ty, KOTOPasi COJACPKUT MEHBIIIE
ClIaraeMbIX.

Hauesepoammueituiee yucno nacmynieHuii coovimus

HaueposiTHeliiee yuciio Mo onpezensercs u3 ABOMHOIO HepaBEHCTBA

np-g<mo<np+p 9)

@opmyna Ilyaccona_(nyuie ucrionb3osats npu A <10 .)

Teopema :Eciu BeposSiTHOCTh p HACTYIJICHUSI COOBITHSI A B KaK/IOM UCIIBITAHUU
nocrosiHHa M Onu3ka K Hymo (p—0), a 4YuMcIO HE3aBUCHMBIX HCIBITAHUHA N
nocratouHo Bemuko (N1 — %0), mpuuem mpousBeneHne NP CTPEMUTCS K TOCTOSTHHOMY
qucay A(np — A) To BeposITHOCT Pn(k) TOro, 4ro B n HE3aBUCHUMBIX HCIIBITAHUAX

k-2

k!
Jlokanvnaa meopema Mpyagpa-/lannaca_ (peKOMEHIYETCS TPUMEHATh NIpU

npgq=20).

[TycTh B cepuut U3 N HE3aBUCUMBIX UCIBITAHUN BEPOSTHOCTD HACTYIUICHHS COOBITUS

A B KaXxJIOM UCTIbITaHuu paBHa p (0<p<l), g=1-p, x, = n\1/—_np .Ecmu m—>oo,n—>oou
npq

coGbiTe A HactymuT k pas, npuGmmkenso pasua: P, (K) = P, (1) = (11)

12



1 - 1
BEIMYMHA X SIBIISIETCA orpaHquHHoﬁ, TOTraa Pn (m) ~ Wz = m '(D(X)

12).
( )Ta6J1Hua 3HA4YeHUN QYHKIUHN ¢(X) NpUBEIeHa B IpHIoKeHUH. DyHKIMS
@(X) ABJIAETCA YETHOM, T.€ ¢(—X) = ¢(X) , MOHOTOHHO yObIBaroIei mpu x>4
NPaKTUICCKU ¢(8) = 0.
Humeepanvnas meopema Myaepa-JIannaca____(ynoOHO TPUMEHSATH TIpU
npg=20).
Ecom n - Bemimko, a p — ommyno or O wmw 1, TO

k, —np _® k, —np

npq vhpq

Pn(kl;kz) ~ D

'.Z

e @(x) = 2dt- ¢yakuus Jlamraca. Tabnuia 3HauYeHHH (QYHKIUH

x
1 J' A
NEYE
d(x) npuBeneHa B npuinoxeHun. OyHkuus @d(x) ABIAETCA HEYETHOM, T.6 d(—X) =-
®(x) .Ecmu x>4, To d(x) *1 B criry MOHOTOHHOTO Bo3pacTaHust QYHKIHH dD(X) .
Pemenue 3anau:

ITonaras, 4T0 BEPOATHOCTH NMOPAKEHHWS MHUILIEHU IIPU OJHOM BBICTpEJIE paBHA
0,6, HaliTH BEPOSATHOCTHU CJIEIYIOIIUX COOBITUH:

1) a) mpu 12 BeICTpenax MuUIlIeHb OyeT mopaxkeHa 7 pas;

0) mpu 12 BeICTpenax MUIIEHb OyJeT nopakeHa MeHee 4 pas;
B) npu 12 BeIcTpenax MUILEeHb OyJeT mopaxkeHa He 6osee 8 pas;
2) HauBeposiTHeliliee YKCIIO BHICTPENIOB, KOTOPBIE MTOPA3sIT MUIICHb Ipu 125

CACJIAaHHBIX BBICTpPECIIAX. n BCPOATHOCTDH 3TOTO YUCIIa MONaJaHHi.

3) IIpu 200 BBICTpENax MHUILICHb OyaeT mopaxeHa He Menee 110, HO He
6omee 130 pas.

4) IIpu 200 BeICTpENax MUILIEHb OyeT nopaxeHa He 6oinee 110 pas;

5) Ilpu 200 BeICTpenax MUIIEHb OyAeT mopakeHa He MeHee 115 pas.

6) Ha crpensObl mpunuia Ilommaa AnekcannpoBHa. [[isi Hee BEpOSTHOCTH
nonaznanus B mumeHs pasHa 0,04. Haiitu BeposiTHOCTE TOrO, uTO M3 200 BBICTPEIOB
[Tonuua AnexcanapoBHa nonageT B MuiieHs 10 pas.

Pemenne:

1) Bocnonb3yemcst popmynamu bepHysm:

I
) Pr(1)=CLp’ (- P = 22067 -04° ~0,2270;
0) mnpu 12 BeicTpenax MuIlIeHb OyneT MopakeHa MeHee 4 pa3 O3HayaerT, 4To

muireHs Oyaetr mopaxkena 0, 1, 2 win 3 pasza. Umem P12(0)+P12(1)+P12(2)+P12(3)=

13



24 CLp' gt +Co PP+ Cp’a’ = 0,47+ 12 6.0 414 22
q pq 12pq 12pq + 0,6"-0,4 +2!1O

n1n

.0,6%-0,4°+

% 0,6°-0,4° ~0,000017+0,000302+0,002491+0,012457=0,12738.

B) 1Ipu 12 BBICTpENIax MHIICHb MOpaKeHa He Oosiee 8 pa3 O3HAYaeT, 4To OHA
nopaxkena 0,1,2,...,8 pa3. BpluncieHue KaxI0il M3 STUX BEPOATHOCTEH U UX
MOCIIEAYIONIEe CYMMHUpPOBAHHE TMPUBEAET K OUYEHb TPOMO3JKUM BBIUHCICHHUSM.
[TpoTHBOMIONIOKHEIM COOBITHEM OYIET COOBITHE, COCTOSIIEEe B TOM, YTO MHIICHb
nopaxkena oosee 8 paz, .e. 9, 10, 11 nnnm 12.

Haitnem
10 710 42 11,111
PL(9)+Prz(10)+Pr(11)+P12(12)=Cp 0 +Cyp p70” +Cpp pg" + p*
_12 060047+ 12 061047 + 12 061 41+'0,612z0,14189+0,06385+0,0
o3l 102! 11

1741+

+0,002177=0,225331. Hac wuHTepecyeT BEpPOSITHOCTb IMPOTHUBOIOJIOXKHOTO
COOBITHS, T.C. UCKOMast BEPOSTHOCTH paBHa 1-

(P12(9)+P12(10)+P12(11)+P12(12)) ~ 1— 0,225331 = 0,774669.

2)HauBeposTHeiiliee Yuciio BBICTPEIIOB, KOTOPBIE MOPa3sT MUILICHb ipu 125
CIIeNIaHHBIX BBICTpenax. Bocmonb3yemcs popmyoii : Np - g <mo < np + p. [loxcraBus B
bopmyny n=125, p=0,6, g=0,4, monyuum 74,6 <mo < 75,6. CiieqoBaTebHO,
HauBepOSITHEMIIIee YUCIIO MoNajaHuii Oyaer paBHO 75.

Haiinem Py (75). T.x. =200 nocrarouo BeuKo (ycnoBue

npg =125-0,6-0,4 = 30 > 20 ), IpUMEHsIEM JIOKaIbHYIO TeopeMy Myaspa-Jlamaca.

C ‘= m-np _ 75-125-0,6 0 0T b
HaJaia onpeaeauM X = ~ 0 .Torma mo dpopmyie
p \/— \/— \/— pMy.

Pm(?s)zf o0 = p(0) = 222 =

3HaueHHe ¢(0) ~ 0,3989 HaiijeHO MO TabJ.1 IPUIIOKEHNUIA.

3) Haiigem BeposiTHOCTH TOTO, uTO MpH 200 BBICTpEax MHIIEHb OyIeT
nopaxkena He meHee 110, Ho He 6onee 130 pa3. Tak kKak KOJTUYECTBO BHICTPEJIOB U
KOJIMYECTBO MOMaJaHuN JOCTATOYHO BETHKO, MpUMeHeHune (popmynbl bepHymm
OyzeT cBsI3aHO C OONBIIMMU TPYAHOCTSAMHE. [IpuMeHNM HHTETpaTbHYIO HOPMYITY
Myagpa-Jlamaca. 3aecy N=200, p=0,6,0=0,4, k1=110, k>=130.

3 _(kl—an_110—200-0,6

~0,00728

~—1,4434.

Jnpq J48
 (k,—np) 130-200-06
0, = =

/NP \/4_8

Terneps mo popmyne (15) Y YYHUTHIBasi CBOMCTBA d)(x), MOJTyIHM

P200(110 < m <130) ~ _(cp(l 44) — d(-1,44)) = (cp(l 44) + d(1,44)) ~ 0,8501

~14434.
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(o Tabnmue 2 npunoxenuii, ®(1,44) ~ 0,8501).

4) TIpu 200 BeICTpEnax MUIEHb OyaeT mopaxena He 6onee 110 pa3. Uiem
P200(0 < m <110). . [Ipumenum unTerpansuyro popmyiny Myaspa-Jlamaca. 3nech
n=200, p=0,6,9=0,4, k1=0, k2=110.

y :(kl —an _0-20006 _ .o,

Jopa ) a8

o, [ kNP |_110-200-08 00
Jnpg V48

P,y (110<m<130) ~ %(@(—1,44) ~d(-17,32)) = %(@(1,44) +®(17,32)) ~ %(0,8501+1) =

=0,9255
5) BepositHocTh TOro, 4yro mpu 200 BBICTpesax MHIICHH OyJeT MopakeHa He
MmeHee 115 pa3 Oyzem mckarh, TaKkKe MPUMEHSSI HWHTETpabHYIO Gopmyny Myaspa-

Jlanmaca.
3amaun B Kiacce. 3aecs =200, p=0,6,0=0,4, k1=115, k>=200.

. {kl - npj _112-200-06 .y

Jnpg Jag

k,-np| 200-200-0,6
X, = = ~1155 .
? ( \Jnpq J J48

P,,(115 < m < 200) ~ %(@(11,55) ~®(-0,72)) = %(@(11,55) +®(0,72)) = %(0,5285 +1) =

=0,76425.
6) Ha crpensObl npunuia Ilonmna AnekcanapoBHa. J[is Hee BEpOSTHOCTB
nonasnanus B muieHs paBHa 0,04. Haiitu BeposiTHOCTH TOTO, uTO M3 200 BHICTpENIOB
ITonnHa AnekcanpoBHa nonazaer B MuiieHs 10 pas.
p=0,04, 9=0,96, n=200, m=10.
T.x. n=200 nocraTouHo BenUKO (ycioBue np =200-0,04 =8 <10), IpUMEHSIEM
A
k! ’

Teopemy Iyaccona P, (K) = P, (1) = e A=np=8.

810€_10
ono(lo) =Py (8) ~

~0,0993. 3mauvenme Pio(8) Gepem wu3 TaGmMIBl B

npunoxenuu 1.

Tewma 6.
JAMcKpeTHbIe cayYyailHble BeJIMYMHBI.

3aoauu 12-13.
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UucnoBass BeNMUYMHA, NPUHUMAIOLIAs TO WM MHOE 3HAYEHUE B pe3yjbTare
peanu3any UCIbITaHUA CIIydaiiHbIM 00pa30M, Ha3bIBAETCS CIYUAUHOU 8EIUYUHOI.

IlonsATHe cCiy4allHOM BEJIIMYMHBI WIPAcT BeCbMa BAXHYI pOJIb B TEOPUH
BeposiTHOCTeH. Ecnu «kimaccuueckas» Teopusi BEpOSITHOCTEH HM3ydana IJlaBHBIM 00pa3oM
cllydailHbIE COOBITHSA, TO COBPEMEHHAs! TEOPHUsl BEPOSTHOCTEH MPEUMYIIECTBEHHO HMEET
JIeJI0 CO CIIy4aifHbIMU BEJIMYHHAMM.

Camu ciyvaifHble BETUYMHBI 0003HAYAIOTCS TPONMCHBIMU JIATUHCKUMH OyKBaMu X,
Y, Z u T.0., @ UX BO3MOKHbI€ 3HAYEHUS — COOTBETCTBYIOIIMMHU CTPOYHBIMU X, Y, Z.
Hanpumep, ecnu ciydaiiHas BeIMYMHA MMEET TPU BO3MOJKHBIX 3HA4YEHHUs, TO Oylaem
0003HauaTh UX TaK: X1 ,X2 ,X3 .

Ecnu cnyvaiiHast BeTMuMHa MO>KET IPUHUMATh KOHEYHOE WJIM CYETHOE MHOXKECTBO
3HA4YEHUH, TO OHA HA3BIBAETCS OUCKPEMHOU (OUCKPEMHO PACRPEOeIeHHON).

CooTBeTcTBHE MEX/1y BO3MOKHBIMH 3HAUEHUSIMU CITy4allHOM BETMYMHBI U UX
BEPOSATHOCTSIMU HAa3bIBAIOT 3AKOHOM pacnpedenenus TUCKPETHOMN cirydaiiHOW BEeIUYHHBI.

3aKoH pacnpeaeneHuss MOXKHO 33/1aTh B BUJE TaOIUIIbI, POPMYIIBI WK IpadUuecKu.

[Ipu TabmuuHOM 3amaHUM 3aKOHA paCHpENeNiCeHUs B TEPBOM CTPOKE TaOIUIIBI
[IEPEYMCIICHbl BCE 3HAUYCHMS CIIy4yallHOM BEJIMUMHBI B IOPSJIKE BO3PACTAHUS, @ B HUYKHEN
— COOTBETCTBYIOIINE UM BEPOSATHOCTH.

X X1 X2 X3 e Xn
P p1 p2 P3 e Pn
[IpuyeM cieayeT y9uThIBaTh, YTO
Y=l
i

JIsi HarJISIAHOCTU PSIT pacCTIPEEICHUsST CIY9aliHOW BEJIUYHHBI MOKHO H300pa3uTh
rpaduuecku. Jljig 3TOro B MPSMOYTOJBHOW cHcTeMe KoopAauHaT mo ocu adcmuce OX
OyzeM OTKJIaJIbIBaTh 3HAYEHUs CIIydailHOW BenmuuuHsbl , k=1, 2, ..., n, a Mo ocu opaAUHAT
OY — COOTBETCTBYIOIIME WM BEPOSTHOCTH P1, P2, ..., Pn. LlONydeHHBIE TOYKHU
COCJIUHSIIOTCS OTPE3KAMHM MPSIMBIX.

[ToctpoeHnHas  TakuM  0oOpazom
¢durypa HasbIBaeTCs MHO20Y201bHUKOM
unuw  NOJUOHOM pacnpedenenus
BEPOSITHOCTEH.

MHOTOYTOJIBHHUK pactpeieeHusl,
TaKXe KaK U psiJl pacupeeneHus,
HOJTHOCTBIO XapaKTePHU3yeT CIIydaiHyIo
BenuuuHy. OH SABIISETCS OIHUM U3 HopM
3aKOHA pacIpe/IeIICHHS.

Dynukyus pacnpeoenenun OUCKPEemMHOU CAYYAUHON GeTUYUHDL.
HaubGonee oOmeit ¢opMoil 3akoHa pacmpeeneHus SBISETCS  (YHKuus

pacnpedenenun , IPeACTaBIAONIAS COOON BEPOSATHOCTh TOTO, YTO CIyyaliHas BeIMYMHA
X MpUMeET 3Ha4€HHE MEHbIIIEE, YEM 3aJJaHHOE X.
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Fx)=P{X<x} (2).

Oyukimio F(X) HHOrIa Ha3bIBAIOT MHHTErPaAIbHON (PYHKIMEl pacnpeneieHust Win
HHTErPaJbHBIM 3aKOHOM pacrpe/ieseHus.

I'eomeTrpuueckn GyHKIUS pacHpeneieHus WHTEPIPETHPYETCS KaK BEPOSTHOCTH
TOT0, YTO CJIy4aiiHas TO4Ka X IOIMAJET JIEBEE 3aIaHHON TOUKH X.

JlaH psin pactipenenenus ciiydaiHOW BEJIMYMHBI X.

Xi

2 4 6 7

Pi

0,4 0,3 0,1 *

HaiiTu 3nauenue *, HaliTH 1 U300pa3uTh rpaduuecku GyHKIUIO pacrpeaeacHusl.

PemeHne: Tak Kak CyMMa BCEX BEPOSTHOCTEH, CTOSIIUX B HUXKHEH CTPOKE €CTh
BennunHa paHas 1, *=1-(0,4+0,3+0,1)=0,2. T.e. BEpoATHOCTH TOTO, YTO CIydaiiHas
BeJIMYMHA X IpUMET 3HaYeHue 7, paBHa 0,2.

Jliis HaxoxkeHusT QYHKIIUU pacrpeaesieHus: 0y1eM 3a/1aBaTh pPa3IUIHbIC 3HAYCHHS X
U HaxXOauTh it HuxX F(X)=P{X<x}.

1. Ecnou 0<2, To, oueBumuno, F(X)=0 B TOM wumncie u mnpu x=2
F(2)=P(X<2)=0.

2. Ecmu 2<x<4, nanpumep, x=3; F(X)=P(X=2)=0,4. oueBHAHO, YTO H
F(4)=P(X<4)=0,4.

3. Ecim  4<x<6, nanpumep, x=5; F(X)=P(X=2)+P(X=4)=0,4+0,3=0,7.
oueBuaHO, uTo 1 F(6)=P(X<6)=0,7.

4. Eciu 6<x<7, Harpumep, x=6,123;
F(X)=P(X=2)+P(X=4)+P(X=6)=0,4+0,3+0,1=0,8. OYEBHUTHO, 91O u
F(7)=P(X<7)=0,8.

5. Ecmm 0>7, Harpumep, x=8; F(x)=P(X=2)+
P(X=4)+P(X=6)+P(X=7)==0,8+0,2=1.

N300pa3um ¢dyukimio F(X) rpadpudecku:
0 nmpux<2

04npu2<x<4

F(X) =405 npud < x<5

0,8 npub<x<7

1 npu x>7
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FX) &

08 — —
06 —— i |
04 —+ ! i
A o .
02 | — |
< T I T .

3aMeTuM, UTO MpPH MOAXOJE ClIeBa K TOUKAM pa3pbiBa (GYHKIUS COXpPaHSET CBOE
3Ha4YeHUE, MHA4Ye TOBOPS, PYHKIUS pacrpe/ielieHnsl HeTpephIBHA CIIEBA.

Utak, ¢ynkuus pacnpeneneHuss AUCKPETHOM CIydallHOM BEIMYUHBI €CThb
paspbIBHast CTyneHuaTas (QYHKOHSA, CKAayKd KOTOPOW TPOUCXOAST B TOYKaX,
COOTBETCTBYIOIIMM BO3MOXXHBIM 3HAYCHHSIM CIIy4alHOM BENWYMHBI W PaBHBI
BEPOSTHOCTSIM 3TUX 3HaueHui. CyMMa BceX CKauKoB (PyHKIMH paBHa 1.

CaoiicTBa (PyHKIIMH pacnpeneeHusl.

1. 0<F(x)<1.

2. @OyHKIMSA pacnpeneneHuss CIydyallHOH BeNUYMHBI €CTh HeyObIBarowias
(GyHKIMS Ha BCeH YMCIIOBOM OCH.

3. F(—©)=LimF(x) =0, F(+x)=LimF(x)=1.

X—>—00 X—>+00

4. P(x1<X<x2)=F(x2)-F(x1). (4)
0, npu x <0,
X
Hpumep: F(X)= §' npu0 < X < 3; Haiitu BEpOATHOCTBL TOTO, YTO CIydaiHas
1, npu x> 3.

BeinurHa X MPUMET 3HaYeHUe B UHTEpBaie [2; 5).
Pemenne: ITo popmyre P(x1<X<x2)=F(x2)-F(x1). (4)
P(2<X<5)=F(5)-F(2)=1-2/3=1/3. (4).

Ortser : 1/3.

Mamemamuueckue onepayuu Had c1y4aiiHbIMU GETUYUHAMU .
Onpeodenenue. CnyyaliHble BEJIMUYUHBI HA3bIBAIOTCS HE3A8UCUMBIMU, ECITA 3aKOH

pacrpeaciiCHud OJHOM M3 HUX HE 3aBHCHUT OT TOro, Kako€ 3HAaUCHUC IIPUHHUMACT Apyras
cnyqaﬁHaﬂ BeIMYMHA. B IMPOTHUBHOM CJIy4dac Cﬂy‘laf/'IHBIe BCIIMYHMHBI HA3bIBAIOTCS
3a6ucumbimu.
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IIpumep: CyMMBI BBIMTpPBIIIA B IBYX PA3JIMUHBIX JIOTEPESX — HE3aBUCUMBIE
cllyyailHble BEJTMUMHBI TaK KaK IpH JIFOOOM BBIMIPHILIE B [IEPBOH JI0TEpEE, 3aKOH
pacipeneseHus BBIMTPBILIEH 110 BTOPOH JIOTEPEE HE U3MEHUTCH.

OHpGI[eJII/IM MAaTCMaTUYCCKHUE OIICpalu Had JUCKPCTHBIMU CJIy‘IElfIHBIMPI
BCJIIMYNHaAMU.

IlycTh naHbl ABE cilydaliHble BEIUYUHbBL: X U Y

Xi X1 X2 X3 e Xn
Pi P1 p2 P3 e Pn
Yi y1 y2 Y3 feen Ym
Pj P1 P2 P3 e Pm

1. TpousBenennem KX ciy4aiiHON BeTMUMHBI X HA TOCTOSHHYIO BEIMYUHY
K HasbIBaeTcs ciaydaiiHasi BeMUMHA, KOTOpas IPHHUMAET 3HaYeHUst KXi ¢ Temu
ke BeposTHocTamH Pi (i=1, ..., n).

2. CreneHblo M ciy4yailHON BenUUMHBI X Ha3bIBACTCA CilydaiiHast
BenuurHa X", KOTOpasi MPUHUMAET 3HA4YCHHUS Xi™ C TEMH JKE BEPOSTHOCTSIMU Pi

(i=1, ..., n).

33Me‘laﬂlfle: TaK KaK B pAAC CJIydacB OJHU U TC KC 3HAYCHUA Xim MOT
y4 yT

oJIy4aTbCd OAHUMHU U TCMHU KC crocodbamMu IIpH pa3JIMYHBIX Xj , TO BEPOATHOCTHU
TAKHX ITOBTOPAIOMIUXCA 3HAYCHHI HaxoaAaTCsa CIIOKCHHUEM HCXOJHBIX BCpOﬂTHOCTeﬁ.

IIpumep: /lana ciayyaiiHasg BellMuuHa X:

Xi -3 -2 0 1 2

Pi 01 0,2 0,05 0,3 0,3

HaiiTi 3aK0H pacnpe/ieNeHns cydaifHpIx BenmunH SX n X2,
Pemenne: 3akoH pacnpeneneHus ciay4aiHol BeaInuuHbl SX.

S5X -15 -10 0 5 10

pi 0,1 0,2 0,05 0,3 0,3
5

Cryuaiinas BenmunHa X2 npumer 3Hauenus (-3)°=9; (-2)>=4; (0)>=0; 1°=1 n

22=4,

3HaueHue X=4 MoJy4uiu Ipy 3HAYEHUH X=-2 ¢ BepOATHOCTHIO 0,2 1 1pu

3HaYeHHN X=2 ¢ BepoaTHocThI0 0,45. Torma P(X?=4)=0,2+0,35=0,55.

3aKOH pacnpe/ieNieHns CITy4aifHON BeTMIHHEl X°.

Xi 0 1 4 9

Pi 0,05 0,3 0,55 0,1

3. Cymmoii (paznocmuio uiu npou3sedenuem) CrydaiHeIx Bemmaud X u Y
Ha3bIBaeTCs CllydailHasi BeTUYMHA, KOTOpasi IPUHUMAET BCE BO3MOYKHBIE 3HAUEHUS BUJA
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Xityj (Xi-yj wim xiyj), e i=1, 2,..., n, j=1, ..., M ¢ BEpOATHOCTAMHU

pij=P (X=x,Y=Y i )J Ecnu ciyvaiinbie BeIMYUHBI HE3aBUCUMBI, TO 110 TEOpEME

YMHOKEHHS BEPOSITHOCTEH
pi=P P(X =X)-P(Y =Yy;)=p; - p,
3aMeuanue: TaK KaK B psiJe CIydaeB OIHH U Te iKe 3HAUeHHs Xi+Yj (Xi-Yj W XiYj),

MOTYT IIOJIy4aTbCd OAHUMHU U TCMHU KC crocobamMu IIpH pa3JIMYHBIX Xj ,Yj TO BEPOATHOCTH
TaKUX ITOBTOPAIOIIUXCA 3HAYCHHI HaxoaATCA CIIOKCHHUEM MCXOAHBIX BepOHTHOCTeﬁ Pi

WIIN Pij .

(%)

IIpumep: /laHbl 3aKOHBI pacTpeICICHUS IBYX CIIYYalHBIX BETUYUH X U Y.

Xi -2 0 1 2
pi 0,2 0,1 0,3 0,4
yi -2 0 1 4

pi 0,1 0,2 0,1 0,6

HaiiTu 3ak0oH pacnpenenenus ciiydaiHbx BenuunH a )Z=X+Y; 6)U=XY.

Pemenne: CoctaBum BCIIOMOT'aTCJIbHYIO Ta6J'II/II_[y1

X Vi -2 0 1 4
+Y
Xi 0,1 0,2 0,1 0,6
- 0,2 -4 -2 -1 2
2 ;
0 01 -2 0 1 4
1 0,3 -1 1 2 5
2 0,4 0 2 3 6

Tabnuia 3anoaHgeTCs CAEAYIOMMUM 00pa3oM: B KaKI0M KJIETKE TaOIHIIbI B IEBOM

yIJ1y HaXOJUTCS 3HAU€HUE PAa3HOCTH Xi-Yj , @ B IPABOM YTIIy — BEPOATHOCTH ITUX
3HAYEHHM, TOTYyYEHHBIE B pe3yIbTaTe IEPEMHOKEHHS BEPOATHOCTEH i U Pj -

Tax xak cpenu 16 3HaYeHUI TaOIUIIBI HAXOIATCS TTOBTOPSIFOIIMECS, TO
COOTBETCTBYIOIIHME BEPOATHOCTH HMX CKJIQJIBIBAEM I10 TEOPEME CIOKEHHUS BEPOSATHOCTEH.
Hanpumep, 3naueHue

Z=X+Y=0 Moxer ObITh mOdy4eHo, korma X=2, Y=-2 c BepostHocThio (,04;
X=0,Y=0 c BepositHOCTBIO 0,02, mostomy P(Z=0)=0,04+0,02=0,06 u 1.1.
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2
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0,
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0,
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0,

0,
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0,
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10

Yoenumces, 9To ycIoBHE Z p; =1 Bemonuewo.
i-1

b) ananornuno cocrapnsgem tabauity s U=XY

x|y 2 0 1 4
Y
X| I 011 0a2 0’1 0’6
- 0,2 4 0 -2 -8
2
0 0,1 0 0 0 0
1 0,3 -2 0 1 4
2 0,4 -4 0 2 8
i i i 0 1 2 4] 8
i 8 4 2
0, 0, 0, 0, 0, 0, 0, q
i 12 04 05 28 03 07 2 24

YucioBble XapaKTePUCTUKH TUCKPETHBIX CIyYalHbIX BeJTHYUH
3aKOH pacHpelesieHUss IOJIHOCTbIO XapaKTepus3yeT JAUCKPETHYIO ClydalHYyro
BennuuHy. OAHAKO, KOTJa HEBO3MOXKHO OMPEICNIUTh 3aKOH paclpeAeNeHus, WIH 3TOro
He TpeOyeTcs, MOXKHO OIPaHUYMTHCS HAXO0XKJIEHUEM 3HAYeHHH, Ha3bIBAEMbIX UHCIOBBIMU
XapaKTepUCTUKAMHU CIIy4alfHON BEJINUMHBI:
MartemaTuyeckoe o:KuiaHue, IMCIEPCHS,
cpeHee KBaApATHYHOE OTKJIOHCHHE

OTH BENMUYUHBl ONPENEIAIOT HEKOTOPOE CpEeIHEee 3HA4YeHHE, BOKPYI KOTOPOTO
TPYNIUPYIOTCS 3HAUEHUS CIIy4ailiHON BEJIMYMHBI, U CTENEHb UX pa30pOCaHHOCTH BOKPYT
3TOTO CPEIHEro 3HAUYEHUS.

Mamemamuueckoe oxcudanue M NUCKPETHOMN CIIy4ailHOM BEIMYMHBI - 9TO CpEIHEE
3HAUEHUE CIy4allHOW BEJIMYMHBI, PAaBHOE CYMME IIPOM3BEIEHUN BCEX BO3MOXKHBIX
3HAYECHMM CIIy4allHOW BEJIMYMHBI HA UX BEPOSITHOCTH.

X, P, + X +..+X 4
M(X)= 1p1 2p2 npn:ZXipi

P+ P, +....+ P, )
CBOﬁCTBa MATEMATHYECKOI0O O KMIAAHUA:

1. MaremaTuuecKoe 0XKUJaHUE MOCTOSSHHON BEJIMYMHBI PABHO CaMOU
HOCTOSIHHOH .
2. IlocTOSITHHBIE  MHOJXXMUTENIHL  MOXKHO  BBIHOCUTH 3a  3HAK

MATEMATHYCCKOI'O OXKNIaHU .
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3. MareMaTtnueckoe OXXKHIaHWE TPOW3BEACHHUS JIBYX HE3aBHUCHMBIX
CITy4alHBIX BEJIMYUH PABHO MPOU3BEICHHUIO UX MATEMATHYCCKUX OXKUIAHUH .

4, MaremaTudeckoe OXHUAaHHUC CYMMBI JIBYX CJ'Iy‘iﬂfIHI:IX BCJIIMYHH
PaBHO CYMME MaTEMAaTH4YCCKUX O)KI/II[aHI/Iﬁ cJiaracMbIX

JUist onMcaHMsT MHOTMX IIPAKTUYECKH BaXXHBIX CBOMCTB CIyY4alHOM BEIUYUHBI
HEOO0XO/JMMO 3HAHUE HE TOJIBKO €€ MaTeMaTU4YeCKOro OXKUAAaHUS, HO U OTKJIOHEHMs
BO3MOJKHBIX €€ 3HAYEHUM OT CPEIHETO 3HAYCHUS.

Jucnepcus cayuainoii genuuunvl — Mepa pa3dpoca ciaydaiiHON BeIUYMHBI, paBHAs
MaTeMaTHUYEeCKOMY OKHUJAHHUIO KBaJpaTa OTKJIOHEHHMs CIydalHOW BEIUYMHBI OT €€
MaTEMaTH4ECKOIr0 OKUJaHUS.

D(X)=M(X -M(X)?).

HpI/IHI/IMaﬂ BO BHHMAHHE CBOMCTBAa MaTEMAaTHYECKOIO OXugaHu#A, JICTKO ITOKa3aThb
4TO

D(X) = M(x*) ~(M(x))*

Kazanocs Obl ecTecTBEHHBIM paccMaTpUBaTh HE KBaJApaT OTKJIOHEHUS CIydailHON
BEJIMYUHBI OT €€ MaTEeMaTHYECKOrO OXHUAaHus, a MpocTo oTkiIoHeHue. OIHAKO
MaTeMaTHYeCKOe 0KHMJIaHHUE 3TOTO OTKIOHEHUS PaBHO HYJIO. DTO OOBICHIETCS TEM, YTO
OOHH BO3MOXKHBIC OTKJIOHCHUS IMOJOXUTCIIbHBI, APYIrUC OTPULATCIbHBI, U B PE3YJILTATC
UX B3aUMHOTO IMIOTALICHHs MOJy4aeTcss HOIb. MOXHO ObUIO OBl MPUHATH 32 MEpy
paccestHisI MaTeMaTUYeCKOe OXKHMIaHue MOYJIS OTKJIOHEHHUS CIy4ailHOW BEJTMYUHBI OT €€
MAaTEeMaTUYCCKOTO OXHWAaHWA, HO KaK IIpaBUJIO, I[CflCTBI/I?I CBSI3aHHBIE C a0COJIIOTHBIMU
BEJIMYUHAMU, IPUBOIAT K TPOMO3IKUM BBIUHCICHUSIM.

Ceoiicmea oucnepcuu:

1. Jucniepcust TOCTOSSHHOW paBHA HYJIIO.

2. ITocTOSHHBIM MHOXKHTEIIF MOKHO BBIHOCHTHL 3a 3HAK AUCTICPCHUH,
BO3BO/Ji €T0 B KBaapart.

3. Ecan X m y He3aBUCHMBIE Cly4ailHble BEJIUYHMHBI , TO JUCIIEPCUS
CYMMBI 3TUX BEJIMYHMH PaBHA CYMME UX JAUCIEPCHM.

Cpeonum KeadpamuyecKum OmMKIOHeHUeM CAY4aiiHou eenuuunsl (MHOTIA
MPUMCHACTCA TCPMUH «CTAHAAPTHOC OTKIOHCHUC CHy‘IaﬁHOﬁ BGJ'II/ILII/IHBI») Ha3bIBACTCA

umcio paBHoe O = ,/D(X) .

CpenHee KBaJpaTHUECKOE OTKJIOHEHHWE, SBISIETCA, Kak W JUCIEpCUsi, Mepoi
paccessHUsI pacHpeleseHus, HO HU3MepsAeTCs, B OTIMYME OT JUCIEPCHH, B TEX XKeE
€AVHULAX, KOTOPBIE UCIIONB3YIOT Ul U3MEPEHUS 3HAYCHUM CIIy4aiiHOW BEJIMYUHBI.
Pemenne 3agau:

1) lana cydaiiHas BenmuunHa X:
Xi -3 -2 0 1 2
Pi 0,1 0,2 0,05 0,3 0,3

Haiitu M(x), D(X).
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Pemrenmne:

M(X)=xp,=-3-01-2-02+0-0,05+1-03+2-035=03.
i=1

D(X)=M(x*)=(M(X))°=9.01+4-0,2+0+1-0,3+4-0,35—0,09=2,31.

o =D(X) =152,

2) MWseectno, uro M(X)=5, M(Y)=2. Haiitu MaTeMaTHYECKOE OXHIAHUE
ciydaitHoi BenmumauHbl Z=6X-2Y +9-XY.
Pemenne: M(Z)=6M(X)-2M(Y)+9-M(X)M(Y)=30-4+9-10=25.
Mpumep: Mssectrno, uto D(X)=5, D(Y)=2. Haiitu mareMaTHUECKOE OXHIAHHE
ciyqaiiHoi BennuuHbl Z=6X-2Y +9.
Pemenne: D(Z)=62 D(X)-22 D(Y)+0=180-8=172.

Tema 7.
HenpepbiBHBIE cily4aiiHble BeJIHYHHBI
3aoaua 14

CnyuvaiiHast BeIMYMHA, 3HAUYEHHUS KOTOPOW 3alOJHSIOT HEKOTOPBIA MPOMEXKYTOK,

Ha3bIBACTCSI HENPEPBIGHOU.
Ilnomnocmuio pacnpedenenus BEpOSATHOCTEN HENPEPHIBHOMN CIyyallHOW BEIMUYUHBI
X naspiBaetcs ¢yukius f(X) — nmepBast mpou3BogHas OT GyHKIKHU pactpeneacHus F(X).

S (x) = F'(x).

IInoTHOCTH pacnpeneneHus TakKe Ha3bIBalOT Oughgpepenyuanvruon gynkyuei. [1ns

ONMUCAaHMS JUCKPETHOM CIIy4YalHOW BEJIMYMHBI INIOTHOCTh PACIpPEICNICHHs HEMTpUeMIieMa.
3Hasi TUIOTHOCTb PACHpPENENICHUs, MOXHO BBIYUCIUTH BEPOSTHOCTH TOTO, YTO
HEKOTOpasi cllydaiiHas BelMuuHa X TPUMET 3HAa4YeHUWe, NMPHUHAIeKAIIee 3alaHHOMY
WHTEpBAIYy.
Beposmuocms moeo, umo uenpepvignaa cayuaunas eeauvuna X npumem
3Hauenue, npunaonexcawee unmepsany (a, b), pasna onpeoerennomy unmeepany om
NIIOMHOCIU PACHPeOeNeHUsl, 83amomy 6 npedenax om a 0o b.

Pla< X <b)= j F(x)dx

OyHKIMS paclpeneseHUus: MOXKET ObITh JIETKO HalJieHa, €CJIM U3BECTHA IIOTHOCTh
pacripenenenus, no gpopmyie:

F(x)= [ f(x)dx

Ceolicmea nnomuocmu pacnpeoenenus.

1) IlnoTHOCTB pacnpesieneHust — HeOTpHUIATeNbHas PYHKIHUS.

F(x)=0
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2) HecoOcTBEeHHBIN MHTETpaj OT IUIOTHOCTH paclpesielieHusl B Mpeaesax oT - oo
JI0 0 PaBEH €MHULIE.

ojif(x)dx =1.

Pernenne 3amxau.
1. CnyuaiiHas BeITMYMHA MOJYMHEHA 3aKOHY PACTIPEEIICHUS C INIOTHOCTHIO:

f(X)={

asmx, npu 0<x<m

0, npu x<0 ww x>m7

Tpebyercs Haiitu kKo3h(UUMEHT a, OIPEeAeaUTb BEPOSITHOCTH TOTO, YTO

o TT
cllydaiiHas BeJIMYMHA TOMaJIeT B mHTepBai oT 0 1o — .
4

Pemienne:

o0
Jlis HaxokAeHus K03 duumenTa @ BOCIoyb3yemMcsi CBOMCTBOM J. f(x)dx=1.

—00

™

© 0 T © b4
J-f(x)dx = dex+Jasin xdx+j0dx = ajsin xdx = —acosx| =2a=1a= %
—o —0 0 n 0 0

1
a=—.

2

2 .3ajaHa HenpephIBHAs ClydaifHas BEIMYMHA X CBOeH (DyHKIMEH pacripeneieHus
f(x).
Acos2x, npu —E <x< g

f(x)=

T
0, npu |x|>—
pu x>

Tpebyercs omnpenenutb KodQPUUUEHT A, HalTH (QYHKIUIO pacnpeneneHus,

T
OIPEACIIUTL BEPOATHOCTD TOI'O, YTO cnyqaﬁHa;I BCJIMYMHA X ITOITAJICT B UHTCPBAJI (g, 2) .

Pemenne:
Haiinem koadunment A.
0 —-n/4 n/4 0 ASln 2x /4
[f@dx= [odc+ [Acos2xdx+ [0dx= — | =4=1
—%0 —o —n/4 n/4 -n/4

Haiinem pynkuuio pacnpenenenus:

1) Ha yuacTke x<_§ D F(x) = [ f(x)dx = [0dx=0.

—00
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2 Ha acTKe “Tox<I
) y4 2 S¥<7
-n/4 x . x .
F(x)= J'de+ Icostdxzsmzx _sm2x 1
—o0 —n/4 —-n/4 2 2
-n/4 n/4 x Sin 2x /4
3) Ha yuactke x>§: F(x)= Ide+ jcos2xdx+ Idez =1.
0 —r/4 n/4 -n/4
cos2x, npu ST <T
Hroro: f(x)= 4 4;
0, npu |x|>E
4
0, npu X <-——
sin 2x +1 T T
F(x)=¢———, npu ——<x<—;
) 2 P 4 4
1, npu x>E
4

T
Haiinem BeposSTHOCTB MOMNAIaHUsS CIy4allHON BEJIMYMHBI B HHTEPBAII (g, 2} .

2 n/4 2 - /4
P(£<x<2j= [ f(odx = [cos2xdx+ de=sm2x| =l—£=0,067;
6 n/6 n/6 /4 2 n/6 2 4

Ty e caMyro BEpOATHOCTb MOKHO UCKATh U IPYTMM CIIOCOOOM:

P(E <x< 2) _FQ)-F(r/6)=1- ST/ +] _1 A3 0,067.
6 2 2 4
3. BAPUAHTHI 3AI[AHI/H71
Bapuanr 1

1. A). CkonbKO nepecTaHoBOK MOKHO MOIy4uTh U3 OykB cioBa BAJIET ?
b). Ckonpko nepecTaHOBOK OYJET 3aKaHYMBATHCS HA IVIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, HAa COTIACHYIO OYKBY — Il HE YETHBIX BapUAHTOB?

2. A). CKOIbKO MEepecTaHOBOK MOKHO MOXYYHUTh U3 nudp uncna 1253672667
b). Cxonbko mepecTaHOBOK Oy/IeT HAUMHATHCS C YETHOM UG PHI TSl Y€THBIX
BapUAHTOB, C HEUYETHOU ITU(PHI — JIUISI HEYSTHBIX BAPUAHTOB?
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3. U3 6yks cnosa [TPOI'YJIKA cocraBisitoTcss NATHOYKBEHHBIE CIIOBA.

A).CKOJBKO TaKUX CJIOB MOKHO HOJIYYUTh?

b) Cxonbko Takux cioB HaunHaeTcs ¢ OykBbl [17?

B) A ecnu ciioBa conepikar He MeHee 5 OyKB?

2 . 8
4. PemmuTh ypaBHEHHE Ay, +C, =3

! Ha pucyHke npuBeeHa cxemMa 3JIeKTPUIECKOit
nern. CoGbrrus: A, ={onemenrt k paboraer};

C={ B nenu HeT pa3pbiBa}. Beipazutk coObITUS

Cu C uepescobbrrust A u A

D

e
—< >—

3 ) C

e
N e

1

D

6. B smuke cogepxxurcs 10 geraneit, cpenu KOTOPBIX 3 HECTaHIapTHBIC.
Omnpenenutb BEPOSITHOCTH TOTO, UTO B Hay/ladyy OTOOPAHHBIX 6 IETaNIX OKaKeTCs

a) pOBHO JIBE HECTaHAApPTHEIE; 0) He OoJiee ABYX HECTaHIAPTHBIX.

7. B xpyr paguyca R Brrcan npaBuibHBIN TpeyronbHUK. Haiitu BeposiTHOCTB TOTO,

YTO TOYKa, OpoIlIeHHas B KPYT, IONa/I€T B JAHHBIN TPEYrOJbHUK.

8. ATEHTCTBO IO CTPaXOBAaHHWIO aBTOMOOMJICH pa3/ieisieT BOJUTENEH 1Mo 3 Kiaccam:

kiace Hi (maio puckyer), kinace Hz (puckyet cpenne), kinacc Hs (puckyer
CUJIBHO). ATEHTCTBO MPE/IOJIAraeT, YTO U3 BCEX BOAUTEINICH, 3aCTPaxOBaBIINX

aBToMoOmH, 30% nmpuHaznexar k kiaaccy 50% — k knaccy Hz u 20% — k
kiaccy Hs. BepostHocTh TOTO, YTO B T€UEHHE TO/1a BOIUTEND Kilacca [1 nmonanet
X0Ts1 ObI B 0/1HY aBaputio, paBHa 0,01, 11 BoxuTens kiacca Hz 3Ta BeposSTHOCTD
pasna 0,02, a st BoguTens kinacca Hs — 0,08. Boaurens A cTpaxyeT cBoio

MallvMHy U B TCUCHUC roJia IoIraaacT B aBapuro. Kaxkosa BEPOATHOCTH TOT'O, UTO

OH OTHOCHUTCS K Kitaccy H1?

9. TpaH3ucTOpHBII paONPUEMHUK CMOHTUPOBAH Ha 9 MOJYNPOBOIHUKAX, IS

KOTOPBIX BEPOSITHOCTh Opaka paBHa 0,05. MpUEeMHUK OTKa3bIBaeT NMPH HAIMYUU HE

MeHee JIByX OpakoBaHHBIX MMOJYIPOBOJHUKOB. HaliTH BEpOSTHOCTH TOTO, YTO: a)
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10.

11.

12.

13.

14.

OTKaXyT POBHO 5 TOJIYITPOBOJTHUKOB; 0) TpHUEMHUK OyneT paboTaTh; B)
MPUEMHUK OTKaXeT.

dapdopoBslii 3aBoz oTpaBmi Ha 6a3y 10000 1oOpoKaueCTBEHHBIX U3ICTHI.
BepositHOCTB TOTO, UTO B yTH M3Aenue nospeaurcs, pasHa 0,0001. Haiinure
BEPOSITHOCTh TOTO, YTO Ha 0a3y MPUAYT POBHO 3 HETOAHBIX H3JIEIHSI.

W3BecTHO, YTO JIEBLIU COCTABISIOT MPUMEPHO 1% . OLIEHUTH BEPOSTHOCTH TOTO,
yto cpean 500 demoBeKk OKaKETCs a) YETBEpO JieBlIel; 0) seBmiei He meHee 80 ,
HO He O6onee 150 yenoBexk.

JaH psx pactipeneneHus ciiydaiHOW BEJIMYMHBI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJIUTOH PACTIPEACTICHHUS;

B) HailTH U n300pazuTh rpadudecku GyHKIUIO pacipeaeIeHus;

I' JHAHTHU BEPOSTHOCTD TOTO, UTO ClydyaifHasl BelMurMHa X MPUMET 3HAUCHUE B
MHTEpBaje

[3,5; 7,5);

1) HaiiTu BeposTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE TONAJET B UHTEpBAJl
[3,5; 7,5);

€) HaliTh MaTeMaTUYEeCKOE 0KMJIaHUE CITy4allHOI BETUYUHBI X;

) HaliTU IUCIIEPCUIO CITy4YallHOM BETUYUHBI X;

Xi 2 4 6
Pi 0,4 0,3 0,1 *

~

JlaHbl 3aKOHBI paclpeieNieHusl JABYX CIy4alHBIX BEIUYUH X U Y
Haiitu 3akoH pacnipenenenus cirydaifHbIX BenndnH a )Z=2X+Y; 6)U=XY.

xi | -1 0 1 2
m| 02 | 01 | 03 | 04

yi | -2 0 1 2
m| 01 | 02 | 01 | 06

Cayuaiinas BenuurHa X 3ajaHa QyHKIMEH TUIOTHOCTU pacipeieNCHHs
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0 npu x <10,
f(x)=<a(x-10) npu 10 < x <11
0 npu x >11.

Haiinure: 1) dynkiuro pacnpenenenus F(X) u HeoOX0oauMble KOHCTAHTHI; 2)
MaTEMaTHYECKOE OXKUAAHKE, JUCIIEPCUIO U CPEAHEE KBAIpaTUUECKOE OTKJIOHEHHUE; 3)
BEpPOSITHOCTH TOMAIaHusl clydaiiHOW BennuuHbl X B mHTEpBa (9,15; 10,4) . [TocTtpoiite
rpaduky QyHKIHA pacpeaesieHus] | IJIOTHOCTH paclpeaciiCHus .

Bapuant 2

1. A). CxonbKo mepecTaHOBOK MOYKHO MOJydnuTh U3 OykB ciioBa BOUKA ?
b). Ckonpko mepecTaHOBOK OYyJeT 3aKaHYMBATHCS HA TVIACHYIO OYKBY JJIsl YETHBIX
BapHAHTOB, Ha COTJIACHYIO OYKBY — Ui HE YETHBIX BaPHAHTOB?

2. A). CKOJBKO MepecTaHOBOK MOKHO MOTYYHTh U3 mudp uncna 2457522357
b). CkonbKo mepecTaHoBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI IS YeTHBIX
BapUAHTOB, C HCUYETHOU ITU(PBI — JIJISI HCYSTHBIX BAPUAHTOB?

3. U3 6yks cinoBa [IPOCBBA cocraBnstorces nTHOYKBEHHBIE CIOBA.
A).CKOIBbKO TaKMX CJIOB MOKHO MOJY4YHUThH?
b) Cxonpko Takux ci10B HauMHaeTcs ¢ OykBbI 117
B) A ecnu croBa conepkaT He MeHee 5 OykB?

4. Pewmmth ypaBHEHHE — =

<\1<> <7-2/> Ha pucynke npusenena cxema

\l—/ anekTpuueckoi nenu. CoObITus: Ak

={anemeHT K paboraer}; C={ B 1iernu HeT
pa3psiBa}. Beipa3zuth coobitus C n

C yepes COOBITHS

<7i> A u A
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10.

11.

12.

Cpenu necsiTi OMIICTOB BBIUTPBIITHBIME SIBIISTIOTCS YeThIpe. OnpenenuTh
BEPOSITHOCTh TOTO, YTO CPEJIU B3ATHIX HAYNAUY ISITH OMIIETOB OKAXKETCS a)TPH
BBIMTPBIIITHBIX; 0) HE 00JIee TPEX BBIMTPBIIIHBIX

Ha napker, coctaBneHHbIN U3 MPaBUIbHBIX TPEYTOJILHUKOB CO CTOPOHOH a,
ciydaiiHo OpolieHa MoHeTa paauyca I. Haliaure BepoSTHOCT TOTrO, UTO MOHETa
HE 3aJICHET IPAHUIIBI HA OJTHOTO U3 TPEYTOJIbHUKOB.

B crynendeckom crpoiioTpsiae 3 Opuraibl MepBOKYPCHUKOB U OJTHA —
BTOPOKYPCHUKOB. B kaxk70#i Opuraae nepBOKypCHUKOB 6 IOHOIIEH U 4 eBYIIKH,
a B Opurajic BTOpOKYPCHUKOB 4 1oHoIIeH 1 4 AeBymkH. [1o xxepeObeBke u3
OTpsiZia BBIOpaIN OAHY U3 OpUraja U U3 Hee OJJHOTO YelIOBEeKa IS MOE3IKU B
ropoj, a) KakoBa BEpoSITHOCTh TOTO, YTO BBIOpaH roHOMIA? 0) BeiOpaHHbIit
YeJIOBEK OKazalics oHouel. KakoBa BEpOSITHOCTb, YTO OH IEPBOKYPCHUK?

PannosnexkTpoHHBI KOMIUIEKC caMoieTa-00MOap IMpOBIIUKa BKIIIOUAET B ce0s

10 o6bexToB. BeposTHOCTE paboThl Kax10ro o0bekTa paBHa 0,9. OOBEKTHI
BBIXOJST U3 CTPOSI HE3aBHUCUMO OJIUH OT Apyroro. HallTu BeposATHOCTH TOTO, YTO :
a) OTKaXKET XOTs ObI OIMH 00BEKT; 0) OTKAXKYT POBHO /IBa 00BEKTA; B) OTKAXKYT HE
MEHee JIByX 0OBbEKTOB.

PaanosnexTpoHHbII KOMIUIEKC camoeTa-00MOap IMpOBIIKKA BKIIOYAET B ce0s

10 06bexToB. BeposiTHOCTD paboTHI Kaxk0ro o0bekTa paBHa 0,9. OOBEKTHI
BBIXOJISIT M3 CTPOSI HE3ABHCUMO OJIMH OT JIpyroro. Haiitu BeposTHOCTH TOTO, UTO :
a) OTKaXeT XO0Ts Obl 0/IMH 00BEKT; 0) OTKAXKYT POBHO J]Ba OOBEKTA; B) OTKAXKYT HE
MeHee JIByX 0OBbEKTOB.

Ilonarast, 4TO BEPOATHOCTH MOPAKEHUS MUILIEHN IIPU OJHOM BhICTpeiie pasHa 0,0,
HaWTH BEPOSATHOCTB TOTO, 4TO a) pu 200 BBICTpENax MUILIEHb OKa)KETCs
nopaxxeHa 110 pa3; 6) mumens Oyner nopaxena ot 60 no 140 pas.

JlaH psn pacupeneneHus ciayd4aiHON BeITUYUHBL X.

a)Haiitu 3Hauenue *;

0) 1300pa3uTh MOJIUTOH PaCHpeACICHHUS;

B) HailTH U n300pazuTh rpaduyecku GYHKIHUIO pacipe1eIeHUs;

I' JHalTH BEpOSTHOCTh TOTO, UTO ClIyyaiiHasl BeIMYrMHA X MPUMET 3HAUCHUE B
WHTEpBaje

[3,5; 7.5);

1) HaliTu BeposATHOCTBH TOT0, YTO CiTy4aiiHasi BEIUYMHA HE TONAJET B UHTEpBal
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[3,5; 7.5);
€) HATH MaTeMaTHYECKOE OKUAHNE CITy4YalHON BETMYUHBI X;
’K) HAUTH TUCTIEPCUIO CITyYallHOW BEJIMYUHBI X;

SN

Xi -1 2 3
pi 0,4 0,2 0,1 *

13. JlaHbl 3aKOHBI pacnpeesieHus ABYX CIIy4allHBIX BeTHUuH X U Y
Haiitu 3akoH pacnpeneneHus cirydaiHbix BeauduH a )Z=X+2Y; 6)U=XY.

Xi -2 -1 1 2
Pi 0,2 0,1 0,3 0,4

yi | -2 0 1 4
m | 01 | 02 | 01 | 06

14. Cnyyaiinas BenmuunHa X 3a1aHa QyHKIHEH TUIOTHOCTH PACIpeIeTICHHIS

0 mpH x =1,
Jx)=

&
— OpH X >1.
X

Haiinure: 1) dynkiuro pacnpenenenus F(X)u HeoOX0auMbie KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OXKUAaHKE, JUCTIEPCUIO U CPEAHEE KBaApaTHIECKOe OTKIOHEHHE; 3)
BEpOSITHOCTH TOMaianus ciydaiHor BenuuuHbl X B uHTEepBat (0: 5) . [TocTpoiite
rpaduku QyHKIMIA pacipefieieHus] | MIIOTHOCTH paclpeeieHus

Bapuanr 3

1. A). CkonbKo nepecTaHoBOK MOKHO MOIy4UTh U3 OykB ciioBa AJIbBOM?
b). Ckonbko nepecTaHOBOK OyJIeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, Ha COTJIACHYIO OYKBY — Uil HE YETHBIX BapHaHTOB?

2. A). CKoIbKO MepecTaHOBOK MOKHO MOTYYHUTh U3 udp uncia 345642353 ?
b). CkonbKko mepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IUQPHI IS YeTHBIX
BapUAHTOB, C HEUYETHOU ITU(PBI — JIJIsI HEYETHBIX BApUAHTOB?
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3.

4.

5.

N3 6yks crmoa [IPOCTBIHS cocraBnstoTcst nATHOYKBEHHBIE CIIOBA.
A).CKOJIBKO TaKuX CJIOB MOXKHO MOJTYYUTh?

b) Cxonbko Takux CJI0B HaunHaeTCs ¢ OyKBbI [1?

B) A ecnu ciioBa conepxat He MeHee 5 OyKB?

Pelnrts ypaBHEHHE An2 +C! 2 =8n

Ha pucynke npuBeaeHbl
CXEMBI JIEKTPUUYECKUX LETEH. <’ 1‘>

CoGorrus: A, ={onemenr k )

paboraer}; C={ B iernu HeT
paspeiBa}. Beipa3utb coObITHS

cu C yepe3 COOBITHUS T X 7

A \K

B Oykere, cocrosimeM u3 9 1BeToB 4 KpacHBIX I[BETKA, OCTAIbHBIE CHHUE.
Haynauy G6epetcst 5 nBeToB. OnpeaenuTsh BEpOITHOCTh TOTO, YTO KPACHBIX IIBETOB
cpeau HUX OyZeT a) poBHO 2 MITYKH; 0) He Oosiee ABYX.

Touxa (C, q) Hayady BeiOUpaeTcs u3 kBaapara ¢ BepunHamu (0,0), (1,0), (1,1),
(0,1). HaiiiuTe BepoATHOCT TOTO, YTO KOPHH ypaBHEHHs X +cX + ( = 0
OKa)KyTCsl IEHCTBUTENBHBIMU M OJHOIO 3HAKA.

B nepBoii ypue copepxutcs 10 mapos, u3 HuX 8 6embIX; BO BTOpoii ypHe 20
1apoB, U3 HUX 4 OenbIX. 13 kax/10i ypHBI HayAayy U3BJIEKJIN IO OJHOMY LIapy, a
3aTeM U3 ATHX LIapoB HayAaudy B34T OJMH I1ap. a)Haliaure BeposTHOCT TOTO, U4TO
B3AT Oenbli map.0) BeiOpanHbit map okaszancs 6enbiM. KakoBa BEposSTHOCTb, UTO
OH B34T U3 IEPBOU YpHBI?

HaGmronenusamu ycTaHOBICHO, YTO B HEKOTOPOH MECTHOCTH B MIOJIE B CPETHEM
ObiBaeT 12 moxauBbhIX gHEH. KakoBa BEpOSTHOCTH TOTO, YTO M3 BOCHMU
CITy4aiiHO BBIOpAHHBIX B 3TOM MECSIIE JHEH a ) POBHO TPU OKAXKYTCS
JOKITTUBBIMU; 0) TOKIJTUBBIMU OKXKYTCSI XOTsI OBI JIBA JTHST; B) JTOKIJTUBBIMU
Oynyt He Ooniee 7 mHEi?
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10. YcrpoiictBo coctout u3 1000 a5meMeHTOB, paboTaIOMKUX HE3AaBUCUMO OJIUH OT
npyroro. BeposiTHOCTh 0TKa3a J1r000T0 AJIeMEHTa B TeUEHUE BpeMEHH t paBHA
0,002. Haiimute BEpOSITHOCTH TOTO, YTO 32 BpeMsl t OTKaXXyT POBHO 3 DJIEMEHTA.

11. BeposSTHOCTB TOTO, YTO CTAHOK-aBTOMAT MTPOU3BEIET TOAHYIO IeTallb, paBHa 9/11.
3a cMeHy Obu10 u3rotosieHo 330 geraneit. OnpenenuTh BEpOITHOCTH TOTO, YTO
cpenu HuX a) 40 OpakoBaHHBIX; 0) OpaKOBaHHBIX JieTajeii He 6onee 40, HO He
MeHee 2.

12. lan psan pactpeeneHus ClydailHON BETUIUHBL X.
a)HaiiTu 3Hauenue *;
0) U300pa3uTh MOJUTOH PACTIPEICICHUS;
B) HailTH U n300pazuTh rpadudecku GyHKIUIO paclpeeIeHUS;
' JHAHTHU BEPOSTHOCTh TOTO, UTO ClydaiiHasi BelMurMHa X MPUMET 3HAUCHUE B
HMHTEpBaje
[3,5; 7.,5);
1) HaiiTu BepossTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJl
[3,5; 7.5);
€) HaliTu MaTeMAaTUYECKOE 0KHMJIaHUE CIIy4allHOM BETMYUHBI X;
) HalTU AUCTIEPCHIO CITy4YalHOW BETUYHHBI X;

Xi 1 2 ) 7

Pi 0,3 0,2 0,1 *

13. JlaHbl 3aKOHBI pacnpeeneHusl ABYX CIIy4ailHbIX BeIUYUH X U Y
Haiitu 3akoH pacnpenenenus ciy4yaiiHbix BennuuH a )Z=3X+Y; 6)U=XY.

Xi 0 1 2 4
Pi 0,1 0,1 0,3 0,5

yi | -2 0 2 4
m | 01 | 02 | 01 | 06

14. Cnyuaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleleHUs
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0 pH x = -,
x
fl)= acnsE pH — 7 <X =7,
0 mpH x> 7.

Haiinure: 1) dynkuuro pacripenenenus 1 He0OOXOAUMbIE KOHCTAHTBI; 2) MaTeMaTHYecKoe
OKUJIaHUE, THUCIIEPCUIO U CPEIHEE KBAIPATUYECKOE OTKIOHEHHE; 3) BEPOSTHOCTD
HonajaHus cirydaiiHoi Benuuunsl X B uHTEpBan (0;z/2) . [loctpoiite rpadguku

GbyHKUMN pactpeaeneHus ¥ IJIOTHOCTH PacIpeieCHuUs .
Bapuanr 4

1. CkoibKO NepecTaHOBOK MOXKHO MOJIyuuTh U3 OykB cioBa TECAK ?
b). Cxonbko nepecTaHOBOK Oy/1eT 3aKaHUYMBAThCs Ha TJIACHYIO OYKBY Ui YETHBIX
BapUaHTOB, Ha COIIACHYIO OYKBY — Uil HE YETHBIX BapUAHTOB?

2. A). CKOJBKO MepecTaHOBOK MOXKHO MOJTYYIHTh U3 mudp gucia 7689878647
b). CkonbKko mepecTaHoBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BapUAHTOB, C HCUYETHOU ITU(PBI — JIJISI HCYSTHBIX BAPUAHTOB?

3. U3 6yks cnosa [TIPOEKIUS cocraBsitoTest IATHOYKBEHHBIE CIIOBA.
A).CKOIBbKO TaKHMX CJIOB MOKHO MOJTY4YHUThH?
b) Cxonpko Takux ci10B HauMHaeTcs ¢ OykBbI 17

B) A ecnu cinoBa coneprkar He MeHee 5 OyKB? (1 >’

n-1 n
4. Pemuth ypaBHEHUE 3C2n = 5C2n_1 I

Ha pucynke npuBeseHa cxema JIeKTPHIECKOM
uenu. CobwiTus: A ={dnement K paboraer};

C={ B nenu HeT pa3pbiBa}. Beipa3zutb coObITHS < 3 >

Cu C uepes cobbitus

A H Ac.

6. B cryaenueckoii rpymre 15 yenoBek, U3 KOTOPBIX 5 I€BYIIEK, a OCTaIbHbIC —
foHOIIM. [/lekaHar jaji cTyJeHTaM 3TOM Ipymiibl 5 OMIeTOB Ha KOHLEPT TPYIIIbI
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10.

11.

12.

«Tr100ypo». Halitn BEposITHOCTB, 4TO a)3 OMiieTa TOCTaHyTCS IEBYIITKaM; 0)
HE MEHee TpeX OUJICTOB JIOCTAHYTCS JIEBYIIKAM.

U3 otpeska [0, 2] Ha ynauy BEIOpaHBI B YKcia X U y. Hailiute BEposSTHOCTh
TOT0, UTO 3TH YHCIIA YIOBIETBOPSIOT HEPAaBEHCTBAM X- < 4y < 4x.

70% yuammxcs B Vxrry — tonomu. 80% neyuiek u 60% roHOIIEH UMEIOT
6unersl Ha KBH. B nexanat npunecin keM-To noTepssHHbIN Ouier. Kakosa
BEPOSTHOCTH TOTO, YTO 3TOT OWJIET MpHHA Iekan aeBymke? FOHome?

Pabounii oOcimyxuBaeT 12 0OTHOTUIIHBIX CTAHKOB. BEpOsITHOCTD, UTO CTAaHOK
notrpeOyeT BHUMaHUs pabovero B TeUeHHE MpoMexyTka Bpemenu T, paBna 1/3.
Haiitu BeposTHOCTB TOTO, 4TO 32 Bpemst T a) 4 cTaHka moTpeOyroT BHUMaHHS
pabouero; 0) MeHee 4-X CTaHKOB .MOTPEOYIOT BHUMaHUs pabodero; B) XoTs Obl 4
CTaHKa NOTpeOyt0T BHUMaHUs paboyero.

BeposiTHOCTh HapyIIeHUs! TEPMETHYHOCTH OaHKU B HEKOTOPOM MapTUH
KOHCepBHBIX 0aHOK paBHa 0,0004. Berauciute BEpOATHOCTh TOTO, YTO CPEIU
2000 6aHOK OKaXXyTcsl ¢ HApyIIEHHEM Te€pMETHYHOCTH He OoJee 3.

BepositHoCTh TOTO, UTO EeTans He npouuia npoepky OTK paBua p = 0,2. Halitu
BEPOATHOCTH TOTO, uTO cpeau 400 cydaitHO OTOOpAHHBIX JeTalel OKaKeTCs
HenpoBepeHHbIX a) poBHO 60; 0) ot 70 1o 100.

JaH psn pactipenieneHus ciiydaiHOW BEJIMYMHBI X.

a)Haiitu 3Hauenue *;

0) 1300pa3uTh MOJIUIOH pacHpeaeIeHUs;

B) HalTH U N300pa3uTh rpaduecKu GyHKLIUIO pacIpeeNeH s

I' JHATH BEPOSTHOCTH TOTO, UTO CiIydaifHas BeaMurHa X MPUMET 3HauUCHHE B
UHTEpBaJe

[3,5; 7,5);

1) HaiiTu BeposTHOCTH TOTO, YTO CiTy4aiiHas BETUYMHA HE TOMAaJIeT B UHTEpBal
[3,5; 7,5);

€) HaliTh MaTeMaTUYEeCKOe 0KHJIaHUE CIIy4allHOI BETUYUHBI X;

) HaliTU IUCIIEPCHIO CITy4YallHOW BETMYMHBI X;

Xi -1 3 4 5
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13. JlaHbl 3aKOHBI pacnpeeNIeHUsT ABYX CIy4alHbBIX BEIMUUH X U Y.
Haiitu 3akoH pacnpenenenus ciydaiHbsix BeauduH a )Z=X+3Y; 6)U=XY.

Xi -4 0 1 2
Pi 0,2 0,1 0,2 0,5

Yi -1 0 2 4
Pi 0,2 0,2 0,5 0,1

14. Cnyyaiinas BenmuunHa X 3a/1aHa QyHKIHEH TUIOTHOCTH PAaCIpeIeCHHS

-

0 mpH xi—g,

fx)=<acos2x npH —E{xif,

T
0 mpH I}I

N

Hatigure: 1) pynakuuto pacipeneneHuss 1 HEOOXOAUMBIC KOHCTAHTBI; 2)
MaTeMaTUYeCKOe 0KUIAHUE, TUCIIEPCUIO U CPEAHEE KBAIPATHYECKOE
OTKJIOHEHHE; 3) BEPOSITHOCTh MOMNAaJaHusl CIy4yailHOW BeTUYKUHbBI X B HHTEpBaJ

T,
(— E ;—E). [TocTpotite rpaduku QyHKIHI pacpeneneHuss U INIOTHOCTH
pacrpeieneHus .

Bapwuanr 5

1. A). CkonbKo rnepecTaHoBOK MOYKHO MOIy4uTh U3 6yks cioBa CAMOJIET ?
b). Ckonpko nmepecTaHOBOK OY/JeT 3aKaHYMBATHCS HA IVIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, Ha COTJIACHYIO OYKBY — Uil HE YETHBIX BapHAHTOB?

2. A). CKOIBbKO MEepecTaHOBOK MOKHO MOXYYHTh U3 nudp uncna 4657687567
b). CkonbKko mepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IUQPHI 7S YeTHBIX
BapUAHTOB, C HEUYETHOU ITU(PHI — JIUISI HCYSTHBIX BAPUAHTOB?
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3. U3 6yks cnoa [TIPOT'YJIKA cocTaBistoTcst IATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CJIOB MOKHO HOJIYYUTh?
b) Cxonbko Takux cioB HaunHaeTcs ¢ OykBbl [17?
B) A ecnu ciioBa conepikar He MeHee 5 OyKB?

3 _ 4
4. PemuTh ypaBHEHHE oC, =C.,

Ha pucyHKe nIpuBeieHa CXeMa dIEKTPHIECKOI |
uern. Cobbrtusi: A ={31emenT K padoTaer}; <,1\>

C={ B uenu HeT pa3pbiBa}. Beipa3utb coOBITHS

Cu C uepes cobbrrus /R

A U Ac. _:<2> <

6. Y Masslma B KynbKe Jiexanu 12 koHdeT: 5 kapamenek U 7 IOKOIaIHbIX.
Kapiicon He risas 3anmycTui B KyJeK pyKy U foctan 8 koHdet. Haiftu
BEPOSITHOCTH TOT0, 4TO Y KapscoHa B pyke oka3ajock a) 6 HIOKOJIAIHbIX KOH(ET
U 2 KapaMmenbkH; 0) kKapamesieK okas3ajoch He Ooiee 2.

7. Haiigute BepOSTHOCTH TOTO, YTO CyMMa JIBYX Hay/Jaudy B3STHIX YHCEI U3 OTPE3Ka
[-1,1] GosbIiie HyIs, a X TPOU3BEICHUE OTPUIIATEIBHO

8. bpocaetcs MoHeTa, U €cliu OHa MaJlaeT TakK, YTO CBEPXY OKa3bIBaeTcs repo,
BBIHMMAa€EM OJUH I11ap U3 ypHsI [; B mpoTuBHOM citydae — u3 ypHBI II. YpHa |
cozepkuT 4 KpacHbIX U 1 Oenbrit map. Ypua Il conepxur 1 kpacHslit u 3 Genbix
mapa, a) KakoBa BEposITHOCTb TOT0, UTO BHIHYTHIN 1ap KpacHbIii? 6) KakoBa
BEPOATHOCTH TOT'O, UTO 1IAp BEIHUMAJICA U3 | ypHBI, €CIIM OH OKa3aJcsi KpaCHbIM?

9. Kuraiickuii 3aBoj] U3roTaBIMBAET U3AEIHS, KaX/10€ U3 KOTOPHIX C BEPOSITHOCTHIO
1/3 oka3biBaercs AeeKkTHBIM. J{J1s1 KOHTPOJIS IPOLYKIIMH BEIOUpaeTcst 6 U31eIHi.
Haiit BEposITHOCTB TOTO, YTO a) HUA B OJHOM HM3JeIUK He OyneT nedekra; 0) He
MEHee YeM B ABYX H3zenuil Oyaetr oOHapy»KeH AeeKT; B) pOBHO B TPEX U3EIUAX
OyneT nedexr.
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10.

11.

12.

13.

14.

BepositHOCTh OsIBIICHUST Opaka IpH aBTOMAaTHYECKOM 00paboTKe neTaneil paBHa
0,003. Haiinure BeposiTHOCTB TOro, uTo cpeau 1000 meraneit Tosbko 4 neraiu
OynyT OpakOBaHHBIMHU.

BeposiTHOCTB BbIXO/1a KOHAEHCATOpA U3 CTPOS B TeUeHHUE BpeMeHH t paBHa 0,25.
Boruucnure BepoSATHOCTH TOTO, UTO 32 3TOT MPOMEXKYTOK BPEMEHH U3
nMerommuxces 150 KOHIeHCaTOPOB BBIMIET U3 CTPOsI a) poBHO 60 KOHJIEHCATOPOB;
0) ot 40 1o 80 KOHIEHCATOPOB.

JaH psn pactipeneneHus ciiydaiHON BEJIMYMHBI X.

a)HaiiTu 3Hauenue *;

0) U300pa3uTh MOJUTOH PACTIPEICICHUS;

B) HailTH U n300pazuTh rpadudecku GyHKIUIO paclpeeIeHUS;

' JHAHTHU BEPOSTHOCTh TOTO, UTO ClydaiiHasi BelMurMHa X MPUMET 3HAUCHUE B
WHTEpBaje

[3,5; 7.5);

1) HaiiTu BepossTHOCTH TOT0, YTO CilydaiiHas BEJIMYMHA HE MOMNAJET B HHTEpBaJ
[3,5; 7,5);

€) HATH MaTeMaTU4YEeCKOE OKUJAHUE CITyYalHON BETMUYUHBI X;

) HalTU AUCTIEPCHIO CITy4YalHOW BETUYHHBI X;

~

Xi 0 3 6
Pi 0,1 0,3 0,1 *

JlaHbl 3aKOHBI pacpeieNieHusl JABYX CIy4alHBIX BEIUMYUH X U Y
Haiitu 3akoH pacnipenenenus ciydaifHbIX BenmndnH a )Z=X-2Y; 6)U=XY.

Xi -1 0 1 2
Pi 0,4 0,1 0,3 0,2

yi | -2 0 1 2
m| 01 | 03 | 01 | 05

Cayuaiinas BenuurHa X 3ajaHa (QyHKIMEH TUIOTHOCTU pacipeieNCHHs
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0 mpH x =3,
F(x)=+01npH 3<x =a,
0 mpH X >a.

Haiimure: 1) ¢yakouio pacrpeneneHuss W HEOOXOAUMBbIE KOHCTAHTHI, 2)
MaTEMaTHUECKOE 0’KUJAHUE, IUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIOHEHUE; 3)
BEpPOSITHOCTh TIOMAJaHMsl CIy4aiiHOW BenmmunHbl X B uHTepBai (2; 5) . Ilocrpoiite
rpaduku QyHKIHNA pacpeaesieHUs] | IJIOTHOCTH paclpeaciiCHus .

Bapuanr 6

1. A). CxonbpKo nepecTaHOBOK MOXKHO ToJIyduTh u3 OykB ciioBa CBEPTOK ?
b). Ckonpko nmepecTaHOBOK OyJeT 3aKaHYMBATHCS HA INIACHYIO OYKBY JJIsl YETHBIX
BapHAHTOB, Ha COTJIACHYIO OYKBY — Ui HE YETHBIX BapPHAHTOB?

2. A). CKOJbKO MepecTaHOBOK MOKHO MOXYYHUTh U3 upp uncna 4756746587
b). CkonbKo mepecTaHoBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BapUAHTOB, C HCUETHOU ITU(PBI — JIJISI HEYSTHBIX BAPUAHTOB?

3. U3 6ykB cinoBa [IPUMOYKA cocraBisiroTcs nsTHOYKBEHHBIE CI0BA.
A).CKOJIBKO TaKHMX CJIOB MOYKHO IOJIY4YHUThH?
b) Ckonbko Takux cioB HauMHaeTcs ¢ OykBbI 117
B) A ecnu cinoBa coneprkar He MeHee 5 OyKB?

4. PemuTh ypaBHEHHUE A53 +5C$5 =165

Ha pucyHnke npuBeieHa cxema JIeKTPUISCKOM
nenu. CoObITHs: Ak ={anemenT K paboraer};
C={ B e HeT pa3pbiBa}. Bbipa3sutb cOOBITHS
Cu C uepes cobbitus A 1 A
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10.

11.

12.

N3 10 cryneHToB 6 UMEIOT CIOPTUBHBIE pa3psabl. HaliTh BEpOSITHOCTH TOTO, YTO
cpelu BBIOpaHHBIX Hay/ady 5 CTYJIEHTOB CIIOPTUBHBIN pa3ps UMEIOT a)3
YeJioBeKa; 0) MEHee TPEX YeJIOBEK.

Ha otpe3okx AB anuHoit 12 cM Hayraa craBar Touky M. Haiigure BeposiTHOCTh
TOr0, 4TO IJIOLIAb KBaJpaTa, IOCTPOEHHOr0 Ha oTpe3ke AM, Oyzaer 3akitoueHa
Mexay 36 cm? u 81 cM2.

Ha panuozaBone mammna A npousBoaut 40% Bcex paauocTaHIUi, a MalliiHa B
— 60%. B cpennem 9 equnun u3 1000 enuHUAL TPOAYKIIMH, TPOU3BEIEHHBIX
MalIMHOM A, OKa3bIBaeTcsi OpakoM, a y MaluHbl B — Opak 2 exqunues! u3 500.
Hekoropas paguocraHius, BBIOpaHHAS CITYYaiiHBIM 00pa30M U3 THEBHOM
MPOAYKIIMH, OKa3anach OpakoM. KakoBa BepOSITHOCTb TOTO, YTO OHA MPOU3BEACHA
Ha MamuHe B?

backerOonuct nenaetr 5 OpockoB MsiUOM B KOp3UHY. BeposTHOCTh nonaianus
MsT4a P Kaxa0M Opocke oauHakoBa u paBHa 0,4. HAHTH BEPOSTHOCTH TOTO, YTO
a) 6ackeT60IHCT POBHO 4 pa3a MOMajeT MIUYOM B KOP3UHY; 0) MomNagaHuii B
KOp3uHy OyJIeT MeHee YeThIpeX; B) MomnaJaHuil MsdoM OyieT He Oornee 5.

BepositTHOCTB nonaanus B 1€ Opu KaxaoM BeicTpene pasHa 0,001. Haiigure
BEPOSITHOCTH IOTIaAaHus B IIeIb IBYMS U OoJiee BbIcTpenamu mpu 3aire B 5000
BBICTPEJIOB.

[Ipu mrTamMnoBke METaUTMUECKUX KJIEMM MojiydaeTcs B cpeaaeM 90% roaHsbix.
Haiinure BepositHOCTH TOTO, uTO cpean 900 kinemm okaxetcs ot 700 go 820
TOJTHBIX.

JaH psn pactipenieneHus ciiydyaiHOW BEJIMYMHBI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJUTOH pacIpeleeHHUs;

B) HailTH U n300pazuTh rpadudecku GyHKIMIO pacipeeIeHUs;

T' JHATH BEPOSITHOCTH TOTO, UTO CiIydaifHast BeIMuMHa X NPUMET 3HaYCHUE B
UHTEpBaJe

[3,5; 7,5);

1) HaifT BeposITHOCTH TOTO, UTO CiTydaifHasi BEIMUMHA HE TIONaIeT B MHTEPBaI
[3.5; 7,5);

€) HaliTh MaTeMaTUYEeCKOe 0KHJIaHUE CITy4allHOM BETUYUHBI X;
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’K) HAUTH TUCTIEPCUIO CITyIallHOW BEJTMYUHBI X;

Xi 2 4 7
pi 0,2 0,3 * 0,1

(o]

13. /laHbl 3aKOHBI pacIpeeIICHUs ABYX CIydalHBIX BeTHUUH X 1 Y
Haiitu 3akoH pacnpeneneHus ciydaiHbsix BeauduH a )Z=X-Y; 6)U=XY.

Xi -4 0 1 2
Pi 0,2 0,1 0,2 0,5

yi [ -1 0 2 4
m | 02 | 02 | 05 | 01

14. Cnyuaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleeHUs

-

T
OmpH x<——,
Ip 3

fx)=+acos2x IpH —%{xi%,

i
0 H L>—.
Ip P

N

Haiigure: 1) pynkuuto pacnpeneneHuss 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTeMaTHYECKOe OXKHUIAHHE, JUCIICPCUIO M CPETHEE KBaIPATHIECKOE
OTKJIOHEHHE; 3) BEpOSITHOCTh MOMAaJaHusl CIy4ailHOM BeTUYHUHBI X B HHTEpBA

7w T o o
(- > ;—E ) . Iloctpoiite rpaduku GpyHKUMN pacripeieeH!s] U III0THOCTU

pacrpeiesieHus .
Bapwnanr 7

1. A). CkoibKO IepecTaHOBOK MOKHO MOMy4YHUTh U3 OykB ciioBa TEPMOC?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBAThHCs HA TJIACHYIO OYKBY ISl YETHBIX
BapUaHTOB, HAa COTJIACHYIO OYKBY — Il HE YETHBIX BapUAHTOB?

2. A). CKOIbKO MepecTaHOBOK MOKHO MOTYYHUTh U3 mudp yucna 3845769857
b). CkonbKko mepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IUQPHI IS YeTHBIX
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BapHaHTOB, C HEYETHOU U(PBI — JIJIsI HEYETHBIX BApUAHTOB?

3. N3 0ykB cinoBa [TPUPOCT cocraBmisitoTcs NATHOYKBEHHBIE CIOBA.
A).CKOJIBKO TaKuX CJIOB MOYKHO MOJTYYUTh?
b) Cxonbko Takux CJIOB HauMHaeTcs ¢ OykBbI 11?7
B) A ecnu ciioBa conepkat He MeHee 5 OyKB?

4. PewmnTh ypaBHEHHE A -5C =455

Ha PUCYHKC IIPUBCACHA CXEMa

anexkTpuyeckoi nenu. CoObITHS: Ak

={anemenT K paboraer}; C={ B 1ieriu HET
paspeiBa}. Beipazuts cobbitusi C 1

E yepes coObiTas A, 1 A . 1 kj;) ;i
W4 ) 3 )

6. B motepee «CrioptiioTo 6 u3 30» y4acTHHK JIOTEpEH, MPABUIHHO yraJIaBini 4, 5
wiu 6 BuAoB cropta u3 30 , moyydaeTr AeHeXHbIH pu3. HailTu BepoSTHOCTH TOTO,
YTO JAHHBIN YYaCTHUK YTaJaeT a) 5 BUJIOB CIIOPTA; 0) MOTYYHUT JEHEKHBIN Mpu3.

7. KakoBa BEpOSTHOCTb TOTO, YTO CyMMa JIBYX HayraJl B3SThIX MOJI0KHTEIbHBIX
YHCe, KaXJI0€ U3 KOTOPBIX He OOJIbINe JIBYX, HE MTPEB30MICT ABYX, a UX
npou3sBeieHne oyaer He 6ombiie 2/5 ?

8. B rpymme u3 20 ctpenkoB uMeroTcs 4 OTIIMYHBIX, 10 Xopommx u 6
MOCPEACTBEHHBIX CTPENIKOB. BepoATHOCTH Monaganus B LiejIb MPU OJJHOM
BBICTpENIE JUIsl OTJIIMYHOTrO cTpenka paBHa 0,9, mis xopomero — 0,7, mis
nocpeactseHHoro — 0,5. Haliqute BeposSTHOCT TOTO, YTO: @) HAay1ady
BBIOpPAHHBIN CTPEJIOK MOMAAET B 11eJb; 0) 2 Hayauy BHIOPaHHBIX CTpEIKa
nonazgyT B 1enb.B) Llens mopaxena. HaliTu BEpOSITHOCTD, UTO €€ MOpa3uil
XOpOILIUI CTPENIOK
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9.

10.

11.

12.

13.

Cpenu xkokoHOB HekoTopou naptuu 30% nBeTHbIX. KakoBa BEposATHOCTH TOTO,
yT0 cpeau 10 oTOOpaHHBIX KOKOHOB a) IIBETHBIX OYJET 3 KOKOHA; 0) IIBETHBIX
KOKOHOB OyJ/IeT He MEHEe CeMH; B) IIBETHBIX KOKOHOB OyzeT He Ooiee 8.

Ha 6a3e momyueno 10000 snekTponamn. BeposTHOCTb TOTO, 4TO B ITyTH JIaMIia
pazobwercs, pasHa 0,0003. Haiigute BEpOATHOCTH TOTO, YTO CPEIU MOTYICHHBIX
Jaml OyeT MTh JaMIl pa3ouTo.

BeposiTHOCTB ciydaifHbIM 00pa3oM 0TOOpPaHHOMY HM3/EIIHIO 0Ka3aThCs
cTa”zapTHbIM paBHa 0,8. HaiiiuTe BEpOSTHOCTD TOTO, YTO Cpeau 225 B3ATBIX
Hayran uznenuit a) 180 okaxyrcst crangapTHeIMU;, 0) CTaHIAPTHBIMH OKKYTCS
ot 155 mo 200 uznenuii.

JlaH psn pactipeneneHus ciiydaiHOW BEJIMYMHBI X.

a)HaiiTu 3Hauenue *;

0) U300pa3uTh MOJUTOH PACTIPEICICHUS;

B) HailTH U n300pazuTh rpadudecku GyHKIUIO paclpeeIeHUS;

I' JHAHTHU BEPOSTHOCTh TOTO, UTO ClydaifHasi BelnurnHa X MPUMET 3HAUCHUE B
HMHTEpBaje

[3,5; 7,5);

1) HaiiTu BeposTHOCTH TOTO, YTO Cily4aiiHas BETUYMHA HE TOMAaJeT B UHTEpBaJl
[3,5; 7.5);

€) HallTH MaTeMaTUYECKOe OXKHJIaHUE CIIy4alHON BETUYNHBI X;

) HATH AUCHIEPCHUIO CITyyaifHOH BeTMUnHBI X;

Xi 2 4 7
pi 0,2 0,3 * 0,1

(o]

JlaHbl 3aKOHBI pacpeeNieHusl JABYX CIy4alHBIX BEIUYUH X U Y
Haiitu 3akoH pacnipenenenus cirydaifHpIX BenmnunH a )Z=-2X+Y; 6)U=XY.

Xi -1 0 1 2
Pi 0,4 0,1 0,3 0,2

yi | -2 0 1 2
m| 01 | 03 | 01 | 05

14. Cnyyvaiinas BenuunHa X 3a/1aHa QyHKIMEH TUIOTHOCTH pacHpeieeHHs
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0 opH x =1,
Fx)=<2a(x-1) npul<x<2,
0 opH x =2.

Haiinure: 1) dynxmuro pactpenenenust 1 He0OOXOAUMbIE KOHCTAHTBI; 2) MaTeMaTHu4ecKoe
OKUJIaHUE, TUCIIEPCUIO U Cpe/iHee KBaIpaTHIEeCKOe OTKIOHEHHE; 3) BEPOATHOCTD
nornajanus ciydaitnoi Benuunnel X B uaTepBai (0,3 ; 1,4) . Iloctpoiite rpaduxu

GbyHKIUI pacnpeeneHnus U INIOTHOCTH PacIpe/leeHUs .

Bapuant 8

1. A). CkonbKO epecTaHOBOK MOKHO MOJy4YHTh U3 OykB cioBa TAHELL?

b). Ckonbko nepecTaHOBOK OYyET 3aKaHYMBAThCS HA [VIACHYIO OYKBY JJIsl YETHBIX

BapHUaHTOB, Ha COTJIACHYIO 6YKBy — JIs1 HC YCTHBIX BapI/IaHTOB?

2. A). CKOJBKO MepecTaHOBOK MOKHO MOTYYHTh U3 mudp uncna374694634 ?

b). Ckonbko nmepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IIU(PHI 71 YETHBIX
BapHAHTOB, C HEYETHOU U(PBI — JIJIsI HEYETHBIX BApUAHTOB?

3. U3 6yks cnoBa [IPOBKA cocTaBistoTcs NATHOYKBEHHBIE CIIOBA.

A).CKOJBKO TaKUX CJIOB MOXHO MOJTY4UTh?
b) Ckonbko Takux cioB HaunHaeTcs ¢ OykBbl [1?
B) A ecnu croBa conepkaT He MeHee 5 OykB?

Pemts ypaBHEeHUE Ar? - Cr? = 10C,?_1

&

Ha pucynke npusesieHa cxema

anekTpudeckoit nenu. CoObITHS: Ak

={anemenT K pabdortaer}; C={ B nenu
HeT pa3psiBa}. Beipazutk cobbitus C u

C 4yepes COOBITHS £

AkI/IKk.

\

L1

L A2 )

N—ot"
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10.

11.

12.

B aynuropun Haxoastes 25 cryneHToB. 10 U3 HUX U3y4arOT aHTJIMUCKUH SI3bIK, a
octanbHble 15 — dpaniy3ckuii. CiiyqaitHIM 00pa3oM Jijisi yOOPKH TEPPUTOPHHI
orOuparoTcs 5 cTyaeHToB. HaliTi BepoATHOCTB TOTO, YTO CPEIM HUX a) POBHO 3
M3Yy4aloT aHTJIMHCKHAN S3BIK; 0) CTYACHTOB M3YyYaroNInX (PpaHIy3cKuii OOJbIIIE.

Touka (C, ) Haymauy BeIOMpaeTcs u3 kBajapata ¢ Bepmmnamu (0,0), (1,0), (1,1),
(0,1). Haiizute BepoSTHOCT TOTO, YTO KOPHH YpaBHEHHA X2 +cX + ( = 0
OKa)KyTCsl IEHCTBUTEIBHBIMU U PA3HBIX 3HAKOB?

ATEHTCTBO IO CTPAXOBaHUIO aBTOMOOMIICH pa3ieisieT BOAUTEINEH 1Mo 3 Kiaccam:
kiacc Hi (maio puckyer), kinace Ha (puckyet cpenue), kiacc Hs (puckyer
CHJIBHO). ATEHTCTBO MPE/IOJIAraeT, YTO U3 BCEX BOAUTEINICH, 3aCTPaXOBABIINX
aBromoouiu, 30% npunaanexar k kinaccy 50% — k kmaccy Ha u 20% — k
kiaccy Hs. BeposTHOCT TOTO, UTO B T€UEHUE T0/1a BOAUTENb Kiacca H1 monaaer
X0Ts OBl B 011HY aBapuio, paBHa 0,01, mis Bogurens kiaacca Hz 3Ta BEpoSITHOCTh
pasna 0,02, a st Bogutens kinacca Hs — 0,08. Bogurens A ctpaxyeT cBoro
MalIMHy ¥ B TEYEHHE rojia MmomajiaeT B aBapuio. KakoBa BepOsITHOCTh TOTO, UTO
OH OTHOCHUTCS K Kiaccy Hz?

I[To kanany cBsi3u nepenaercs 8 coodmennii. Kaxxmoe n3 HUX HE3aBUCUMO OT
Ipyrux c BeposTHOCTHIO 0,2 MckaxaeTcs momexaMu. HaiiTu BeposiTHOCTH
CJIEIYIOIIUX COOBITHH: a) U3 8 COOBITHIA POBHO 5 MCKAXKAIOTCS TOMEXaMHu; 0)
MCKKAIOTCS TTOMEXaMH He 0oJiee TIOJIOBHHBI BCEX MEPeIaBaeMbIX COOOIIECHUH; B)
roMexamu UCKaxkaeTcs 0oisiee 6 COOOIICHMIA.

Haiigute BeposaTHOCTB TOTO, uTO cpenn 200 u3aenuii OKaxkxeTcsi pOBHO TpU
OpakoBaHHBIX, €CJIM B CPEAHEM OpaKOBaHHBIE U3JIETUS COCTABIAIOT 1%.

B nexe nmeercsa 80 crankoB, paboTarOIUX HE3ABUCUMO JPYT OT Apyra. s
KaX/1I0TO CTaHKa BEPOSTHOCTh OBITh BKJIIOUEHHBIM paBHa 0,9. Berancnure
BEPOSITHOCTH TOTO, YTO B HEKOTOPHIIf MOMEHT BPEMEHH BKJIFOUCHHBIMH OKAXKYTCS
a) poBHO 50 crankoB; 6) oT 60 10 75 cTaHKOB.

JaH psn pactipenieneHus ciiydyaiHOW BEJIMYMHBI X.
a)Haiitu 3Hauenue *;
0) n300pa3uTh MOJUTOH paclpeleleHHUs,;
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13.

14.

B) HAalTH W U300pa3uTh rpadudecku GyHKIIUIO paclpeeIICHHS;

I' JHAlTH BEpOSTHOCTh TOTO, UTO ClIyyaiiHasl BeJIMYKMHA X MPUMET 3HAaUCHUE B
WHTEpBaje

[3,5; 7,5);

1) HaiiTu BeposTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJl
[3,5; 7,5);

€) HaliTu MaTEMAaTUYECKOE 0)KMJIaHUE CIIy4allHON BETMYUHBI X;

’K) HAUTH TUCTIEPCUIO CITyYallHOW BEJIMYUHBI X;

Xi 2 4 6
Pi 0,3 0,3 0,1 *

~

JlaHbl 3aKOHBI paclpe/iesieHusl JABYX CIy4alHBIX BEJIUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydaiHbIX BenndnH a )Z=X-2Y; 6)U=XY.

Xi -3 0 1 2
Pi 01 0,1 0,3 0,5

yi [ -1 1 2 4
| 01 | 02 | 01 | 06

Cayuvaiinas BenuurHa X 3ajaHa QyHKIMEH IUIOTHOCTU pacipeieNeHHs

0 mpH x =1,
Fly=-alnrmpu l <x=e,
0 mpH X = e

Haiinure: 1) pyHkiuto pactpeneneHus U He0OXOAMMbIE KOHCTAHTHI; 2)
MaTEMaTHYECKOE OXKHUAAHNE, JUCIIEPCUIO U CPENHEE KBAIPATHUECKOE
OTKJIOHEHHE; 3) BEpOSITHOCTh MOMAaJaHusl Cy4ailHOW BeTMYMHBI X B HHTEpBaJ

)
’ . IToctpoiite rpaduku GyHKIUI pacripeieNeHusi U INIOTHOCTH
pacrpeieseHus .

Bapwnant 9

A). CKOJIBKO MepecTaHOBOK MOXKHO MONTyuuTh U3 OykB cinoBa KYJIEBSAKA?

B) CKOIIBKO MEpCCTaHOBOK 6y,HCT 3aKaHYMBATHCA HA I'NTACHYIO GYKBy JJIA Y€THBIX

BapHaHTOB, Ha COTJIACHYIO OYKBY — Uil HE YETHBIX BapHAHTOB?
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2. A). CKoIbKO IepecTaHOBOK MOKHO TTOTYYHTh U3 Iudp uncma 475638575 ?
B). Cxonpko mepecTaHOBOK OyeT HAYMHATHCS C YSTHOW MU PHI IUTSl YETHBIX
BapHaHTOB, C HEYETHOU ITU(PHI — JIJIsI HEYETHBIX BAPHAHTOB?

3. N3 06ykB cnoa [IPUMEP cocraBisitoTcst mITHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CJIOB MOKHO HOJIYYUTh?
b) Cxonpko Takux ci10B HauMHaeTcs ¢ OykBbI 117
B) A ecnu ciioBa conepxat He MeHee 5 OyKB?

4. Pewmth ypaBHEHHE Cl*+(CM =55

Ha pucynke npuBesneHa cxema 3JIeKTpUYECKOU

nenu. CoObITUA: Ak ={anemenT K paboraer};

C={ B nenu HeT pa3pbiBa}. Beipa3zutb coObITHS

Cu C uepes cobbrmus Ak u Ac.
1 77\ m
+ (¢

(4

\ /

N———"

6. B konkypce mucc VxI'TVY yuactBoBasno 13 neBymek. Cpeau HUX ObLI0 6
6soHMHOK U 7 6proHeTok. IlepBokypcuuk BT ¢akynbreTa npuriacui B KHHO
HX BCEX, HO IIPUIILIN TOJIBKO 5 AeBymek. Haiith BEpOATHOCTB TOTO, 4TO
TIEPBOKYPCHUK CMOTpEJI KMHO a) 5 OJOHIAUHKAMHU ; 0) IByMs OJIOHTUHKAMHU U
Tpemsi OpIOHETKaMHU.

7. Touxka (C, q) Haygauy BeIOupaercs u3 kBajapata ¢ Bepmunamu (0,0), (1,0), (1,1),
(0,1). HaitauTe BepOATHOCTH TOTO, YTO KOPHH ypaBHEHHS X° +cx + (=0
OKKYTCS ICHCTBUTEIHHBIMHE ITOJIOKUTEILHBIMU YUCIIAMU?

8. B kaxmoit u3 3 ypH no 6 yepHbIxX U 4 6enbix mapa. V3 nepBoit ypHbl Haygauy
U3BJICYEH OJMH ILIAp U IEPEJIOKEH BO BTOPYIO, IIOCIIE YETO U3 BTOPOU YPHBI
Hay/lady U3BJICYEH OJIMH LIAp U MEPEIOKEH B TPETHIO ypHY. Haliure
BEPOSITHOCTH TOTO, YTO 1A, U3BJICYEHHBIN 3aTEM U3 TPETHEN YPHBI, OKAKETCSA
OembIM.
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9. HrpanpHas kocTh mogaopaceiBaeTcs 9 pa3. HaliTu BeposITHOCTh TOTO, YTO a)
IIeCTepKa BhIMAAET 3 pa3a; 0) mecTepka BhITaAeT Oojiee Tpex pas; B) IIecTepka
BBINAJIET HEe OoJiee ceMU pas.

10. YcrpoiictBo coctout u3 1600 351eMeHTOB, pabOTAIOIINX HE3aBUCUMO OJIMH OT
apyroro. BeposaTHOCTh 0TKa3a JIF0OO0Tro 3J1eMeHTa B TCUCHUE BPEMEHH t paBHA
0,001. Haiizute BEpOsSTHOCTB TOTO, UTO 32 BpeMsl t 4 31ieMeHTa.

11. BeposITHOCTb U3rOTOBJICHUS JETAIM CO CTAaHAAPTHBIMU pa3Mmepamu pasHa 0,7.
Berancnute BeposTHOCTB TOTO, 4TO cpeau 300 aeraneit crangapTHEIME OyIyT OT
200 o 250.

12. [lan psn pactpeneneHus caydailHOW BeTUYUHBI X.
a)HaiiTu 3Hauenue *;
0) 1300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HalTH 1 N300pa3uTh rpaduecKu GyHKIUIO pacIpeeTICHHS,;
I' JHAalTH BEPOSTHOCTb TOTO, YTO CllyyaiiHasi BeIMUrMHA X MPUMET 3HAaUCHUE B
HMHTEpBaje
[3,5; 7,5);
1) HaiiTu BeposTHOCTH TOTO, YTO CITy4aiiHas BETUYMHA HE TOMAaJeT B UHTEPBAl
[3,5; 7.5);
€) HallTH MaTeMaTUYEeCKOe OXKHJIaHUE CITy4ailHOI BETUYUHBI X;
) HaliTU IUCIIEPCHIO CITy4yallHOM BETUYMHBI X;

Xi 4 6 7
pi | * 0,3 0,2 0,1

N

13. JlaHbl 3aKOHBI pacnpeeneHusl ABYX CIIy4ailHbIX BeIUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydaiHbix BennuuH a )Z=X+3Y; 6)U=XY.

Xi -1 0 2 4
Pi 0,2 0,1 0,2 0,5

yi | -1 0 1 2
m | 02 | 02 | 05 | 01

14. Cnyuaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeieleHUs]
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0 pH x£—3—ﬂ-,
2
X 3 3
L)==0COS— MpH — — <X = —,
Fx) 3 PH - 5
3
0 pH x::-?.

S

Haiigure: 1) ynkuuto pacnpeneneHus 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTEeMaTHYECKOE OXKUAAHNUE, JUCIIEPCUIO U CPENHEE KBAIPATHUECKOE
OTKJIOHEHHME; 3) BEPOSITHOCTh MOMNAaJaHusl CIy4ailHOW BEIUYMHBI X B HHTEpBaJ

2

pacrpeeneHus .

r 3r
( ; j . IlocTpoiite rpaduku PyHKIUI pacrpeesieHus] U INIOTHOCTH

Bapuanr 10

A). CKOJIBbKO IepecTaHOBOK MOKHO MOJMY4YHUTh U3 OykB ciioBa BOUKA?
b). Cxonbko nepecTaHOBOK Oy/1eT 3aKaHUYMBAThCs Ha TJIACHYIO OYKBY Ui YETHBIX
BapUaHTOB, Ha COIIACHYIO OYKBY — Ui HE YETHBIX BapUAHTOB?

A). CKOJIBKO MepecTaHOBOK MOYHO MOJIYYUTh U3 1ugp uncna 274655733 ?
b). Ckonpko mepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IUQPHI 7S YeTHBIX
BapHAHTOB, C HEUYETHOU IU(PBI — JIJIsI HEYETHBIX BApUAHTOB?

N3 6ykB cnoBa [TIPUBOJIBE cocrapnstoTcst nATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CIOB MOXHO MOIYYUTh?

b) Cxonpko Takux ci10B HauMHaeTcs ¢ OykBbI 17

B) A ecnu cioBa coneprkar He MeHee 5 OyKB?

Con 13

Pemuts YpaBHCHUC F 7
2n

48



10.

11.

Ha pucynke npuBeieHa cxeMa 3JIeKTPUIeCKON
nenu. CoObITHS: Ak ={anemenT K paboTaer};

C={ B uenu HeT pa3priBa}. Beipa3utb coOBITHS 1

Cu C uepes cobbrrust A 1 A.

VY oxHo#t oguHOKON 6a0ymKu Ob1T0 12 Komek. Cpean KOTOPBIX ObUTH 5
KOPOTKOIIEPCTHHIX U 7 AMuHHOIIEpCTHBHIX. Ha 8 MapTa onuHoKas 6abyika
penia nogapuTh 5 Komeuek cocensaM. BriOnpana oHa ux ciiydaifHIM 00pa3oM.
Haiitu BeposSsTHOCTB TOr0, 4TO Cpeliu MOAAPOUYKOB ) POBHO 4 KOIIKU ObUIH
JUITMHHOLIEPCTHBIE; 0) JIMHHOLIEPCTHBIX KOLIEK ObLJIO HE MEHEE YEeThIpeX.

KakoBa BepOSITHOCTB TOTO, UTO CyMMa JIBYX HAyTaJl B3STHIX IMOJOXKHUTEIHHBIX
qucell, KaKJI0¢ U3 KOTOPBIX He 0OJIbIIIE TPEX, HE MIPEB30MIET TpeX, a uX
npousBeieHre oyaer He 6osbiie 2/77

C nepBoro craHka-aBromara Ha coopky nocrynatot 40%, co Broporo — 30%, ¢
tpetbero — 20%, ¢ uerseproro — 10% neraneit. Cpenu aeraneil, BbITYIIEHHBIX
TIePBBIM CTaHKOM, 2% OpakoBaHHBIX, BTOpbIM — 1 %, Tpetbum — 0,5% u
yerBepThiM — 0,2%. a)HaiiiuTe BEposSsTHOCTH TOT0, YTO MOCTYNHMBILAsA HA COOPKY
netanb HeOpakoBaHHas. MI3BECTHO, YTO MOCTYNHBIIAS Ha COOPKY JIeTallb
HeOpakoBaHHas. KakoBa BEpOSTHOCTb, UTO OHA BBIMYIIEHA TPETHUM CTAHKOM?

Mouety nogopacsiBatot 10 pa3. KakoBa BeposSTHOCTb TOT0, YTO I'epO BBINAJET: a)
TpH pasa; 0) He MEHee Tpex pa3; B) O6osee 7 pas.

KakoBa BeposiTHOCTB TOTO, uTO cpeau 200 yenosek OyaeT 6 neBIIeH, ey JeBIIN
B CpPEJIHEM COCTaBIAIOT 1%?

BeposTHOCTB, 4TO pOCT YestoBeKa HaXOAUTCS B MHTepBaie oT 164 no 174 paBHa
0,8. a) Haiinure BEpOsATHOCTH TOTO, YTO CPEIM BCTPETUBIINXCS BaM Ha yiuue 300
YEJIOBEK POCT POBHO 125 denoBek He OyAeT HaXOAUThCS B MHTEpBaje oT 164 1o
174.0) Haiinute BEposSTHOCTH TOTO, YTO CPEU BCTPETUBILINXCSA BaM Ha ynuiie 300
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yenoBek 0yayT oT 120 mo 250 denoBek, yeit poCT HAXOAUThCS B MHTEpBasie oT 164
no 174.

12. lan psan pacrpeeneHus cilydyailHON BeTUYUHBL X.
a)Haiitu 3Hauenue *;
0) n300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HAalTH W U300pa3uTh rpadudecku GyHKIIUIO pacIpeeIICHHS;
I' )JHATH BEPOSTHOCTh TOIO, YTO CiIydaiiHas BeauMunHa X IPUMET 3HaUCHHE B
UHTEpBaJe
[3,5; 7.5);
1) Haiitu BeposiTHOCTB TOTO, UTO CilydaiiHasl BEJIMYMHA HE TONa/IeT B MHTEpBal
[3,5; 7.5);
€) HaliTh MaTeMAaTUYECKOE 0KMJIaHUE CIIy4allHOM BETMYUHBI X;
) HaliTU IUCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi -1 2 3 4
Pi 0,2 0,2 0,1 *

13. JlaHbl 3aKOHBI pacupeeneHusl ABYX CIIy4alHbIX BeIUUuH X U Y
Haiitu 3akoH pacnpeneneHus ciydaifHpIX BennurH a )Z=2X+Y; 6)U=XY

Xi 0 1 2 4
Pi 0,1 0,1 0,3 0,5

yi | -2 0 2 4
m | 01 | 02 | 01 | 06

14. Cnyuaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleleHUs

-

0 mpH xi—g,

fx)=+acos2x npH —E{xi%,

T
0 mpH I}I

N

Haiigure: 1) pynkuuro pacnpezenenus 1 He0OXOAUMbIE KOHCTAHTHI; 2) MaTeMaTHYeCcKoe
OKUJaHKE, JUCIIEPCUIO U CPEAHEE KBAIpaTHUYECKOE OTKIIOHEHUE; 3) BEPOSITHOCTh
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T T

MOMA/IaHus CITy4YailHOW BEJIMYMHBI X B HHTEpBAJ | — E ,—E . [Tocpoiite rpadguku

GbyHKIUI pacnpeeneHyss U INIOTHOCTU paclpeieeHus .
Bapuanr 11

1. A). CkombKko TEpPEeCTaHOBOK MOXXHO TOJy4uTh U3 OykB cioBa JJOCYI ?
b). Cxonbko nepecTaHOBOK OyJeT 3aKaHUYMBATHCS HA TJIACHYIO OYKBY JJISl YETHBIX
BapUaHTOB, Ha COIVIACHYI0O OyKBY — JUii HE 4YETHBIX BapuUaHTOB?

2. A). CKoIbKO TEpPEeCTaHOBOK MOXHO MONY4YHTh M3 Iudp uucia 5867584757
b). Cxonbko mepecTaHOBOK OyneT HAaYMHATHCS C YETHOW UGBl JUIS YSTHBIX
BapUAHTOB, C  HEYETHOW TMPBl — JUIsI  HEYECTHBIX  BapUAHTOB?

3. U3 o6ykB cinoBa ITPUKIIA]L cocTaBisiroTcst IATHOYKBEHHBIE CIIOBA.
A).CKOJIBKO TaKHMX CJIOB MOYKHO IOJIY4YHUTh?
b) Ckonbko Takux cjaoB HaunHaetcs ¢ OykBbl [1?7
B) A ecnu crnoBa conepxat He MeHee 5 OykB?

4. Pemuth ypaBHEHUE Ar? =18A:_2

Ha pucyHke npuBecHa cXema 3JeKTPHUSCKON
nenu. CoOwiTus: A ={31emeHT K paboraet}; C={

B LIENIU HET pa3pbiBa}. Beipasuts codbitus C u

C uepes cobbrmus A U Ax.

6. B smmke comepxkutcs 10 geraneit, cpenu KOTOPhIX 4 HECTaHAAPTHEIE.
Onpenenutb BEPOSITHOCT TOTO, UTO B Hay/ladyy OTOOPAHHBIX 6 IETalIIX OKaKeTCs
a) pOBHO JIBE HECTaHApTHEIE; 0) He OoJiee IBYX HECTaHIAPTHBIX.

7. Ha oTpeske nIuHON a Hay/ayy CTaBUTCS 2 TOYKU, B PE3yJIbTaTe YEro OTPE30K
OKa3bIBAETCSl pa3/ieJIEHHBIM Ha TpH yacTu. OnpenenuTs BEpOSTHOCTh TOrO, YTO U3
TpeX MOJYYUBIINXCS YACTEN OTPE3Ka MOKHO ITIOCTPOUTH TPEYTOJIbHHUK.
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8.

10.

11.

12.

N3 5 crpenkoB 2 nonajaroT B 1ENb ¢ BEpOATHOCTHIO 0,6 U 3 — ¢ BEpOATHOCTHIO
0,4. a) Yto BeposiTHEE: MOMAET B 1IeNb Haylady BHIOPAHHBINA CTPEIIOK MM HET?
0) Haynauy BeIOpaHHBIN CTPEJIOK MOMAN B 1. UTO BEpOsSTHEE: MPUHAICHKHUT
OH K IIEPBbIM JIBYM WJIU K TPEM MOCIEeAHUM?

TpaH3uCTOPHBIN pagONIPHEMHUK CMOHTUPOBaH Ha 10 MoynpoBo HUKAX, s
KOTOPBIX BEPOSITHOCTh Opaka paBHa 1/4. MpUEMHUK OTKa3bIBACT IPU HAIMYUU HE
MeHee TpeX OpaKOBaHHBIX MOTYIPOBOJIHUKOB. HaliTi BEepOsATHOCTH TOTO, UTO: a)
OTKaXyT POBHO 4 MOJIYTPOBOJIHUKA; O) MPUEMHHUK OyaeT paboTaTh; B) MPUEMHHUK
OTKaXeT.

VYerpoiictBo coctouT u3 1500 31nemMeHTOB, paboTaIONUX HE3AaBUCUMO OIMH OT
apyroro. BeposSTHOCTh 0TKa3a KakKJ0ro U3 HUX B TEYEHUE BPEMEHH t paBHA
0,0017. Haiinute BEpOATHOCTb TOT'O, UTO 3a BpeMs t OTKaxKyT oT 2 10 4
AJIEMEHTOB.

N3 Gonbmoii mapTuu npoayKiuu, coaepxameit 70% u3nenuit nepBoro copra,
Hayrajq otouparoT 100 u3nenuii. Beraucnaure BEpOSTHOCTH TOTO, YTO CPEIH
oToOpaHHbIX Oyzet a) poBHo 80 mu3nenwuii 1 copra; 6) He meHee 50 u He Honee 90
U3JIeNIUH IepBOro copTa.

JlaH psn pacupeneneHus ciayd4aiHON BeITUYUHbl X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJIUTOH PACIIPEETICHMUS;

B) HailTU 1 n300pazuTh rpaduyecku PyHKIMIO pacipeeIeHNUs;

I' JHalTH BEpOSTHOCTb TOTO, UTO ClIyyaiiHasl BeIMYMHA X MPUMET 3HAUECHUE B
UHTEpBaje

[3,5; 7,5);

1) HaifTu BeposiTHOCTH TOTO, UTO CiTydaifHasi BEIMYMHA HE TIONaIeT B MHTEpBal
[3,5; 7,5);

€) HallTh MaTeMaTHYeCKOe OKUAAHUE CIydaiiHO BeTMUuHbI X;

) HalTU IUCTIEPCHIO CITy4YallHOM BETUYHMHBI X;

N
w
EaN

Xi -1
Pi 0,4 * 0,1 0,15
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13. JlaHbl 3aKOHBI pacnpeeNIeHUsT ABYX CIy4alHbBIX BEIMUUH X U Y.
Haiitu 3akoH pacnpeneneHus ciydaiHbix BeauduH a )Z=X-4Y; 0)U=XY

Xi -4 0 1 2
Pi 0,2 0,1 0,2 0,5

yi | -1 0 2 4
| 02 | 02 | 05 | 01

14. Cnyyaiinas BenmuunHa X 3a/1aHa QyHKIHEH TUIOTHOCTH PAaCIpeIeCHHS

0 opH X =1,

_;'”(:::)::a"Eﬂ mpH 1< x <e?,
x

0 pH x »e”.

Haiinure: 1) pyakuuro pacupeeeHus 1 HEOOXOANMbIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OXKUAAHKE, UCIIEPCUIO U CPEAHEE KBaIpaTHUECKOE OTKIOHEHHE; 3)

1

BEPOATHOCTH MOMAJaHUs CIyJaiiHON BeIHUMHBI X B HHTEpBAJ 2 . [loctpoiite
rpaduku QyHKIMIA pacpefieleHus] U IIIOTHOCTH PacIpeesiCHuUs .

Bapuanrt 12

1. A). CkonbKo rnepecTaHoBOK MOKHO MOIY4UTh U3 OykB ciioa JATEJI?
b). Ckonbko nepecTaHOBOK OyJeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapUaHTOB, Ha COTJIACHYIO OYKBY — /Il HE YETHBIX BapUAaHTOB?

2. A). CKOJBKO MepecTaHOBOK MOXKHO MOJTYIHTh U3 mudp uyucia 284757438 ?
b). Ckonpko mepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IUQPHI 7S YeTHBIX
BapHAHTOB, C HEUYETHOU IU(PBI — JIJIsI HEYETHBIX BApUAHTOB?

3. U3 6yks cnoa [TIPUBO3 cocTaBisitoTcs MATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKMX CJIOB MOKHO MOJIYYUTH?
b) Ckousbko Takux cioB HauMHaeTcs ¢ OykBol [17
B) A ecnu crnoBa conepxat He MeHee 5 OykB?

4. Pewmth ypaBHEHUE A7, +C =101
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6.

10.

11.

Ha pucynke npuseieHa cxeMa 3JIeKTpU4EeCKOn

nenu. CoObITHS: Ak ={a1emenT K paboTaer}; /—‘\

C={ B uenu HeT pa3priBa}. Beipa3utb coOBITUS <

Cu C uepes cobbrrust A 1 A

D

e
>—

Cpenu nBeHaaLaTH OMIIETOB BBIMIPBIIIHBIMU SABIISIOTCA YeThlpe. OnpeaenuTsb
BEPOSITHOCTH TOTO, YTO CPENIU B3ATHIX HAY/AUY IISTH OUIJIETOB OKAXETCS a)TPH
BBIUTPBILIHBIX; 0) HE 00JIee TPEX BBIUIPHIIIHBIX .

Ha otpeske AB nnuHol a Haynauyy noctasieHsl aBe Touku C u J[. HaliTu
BEpPOSITHOCTH TOTr0, 4yTO Touka C Oyner Omrke k Touke [, uem k A.

Ha 3 nouepeii — Mamry, [lamry u Eneny — B ceMbe BO3J10KeHa 00513aHHOCTh
MBITh nocyy. [Tockonpky Maiuia crapiiasi, eif npuxoauTcst BeIMOAHATh 40% Beeit
pabotel. Octanbubie 60% pabotsl [Jama u Enena nensat nopoeny. Korga Marma
MOET MOCY/y, BEpOSTHOCTb Il Hee pa3OuTh 10 KpaiiHel Mepe OJJHY TapenKy
pasHa 0,02. Jlns Jlamu u Enensl 3Ta BepoATHOCTH paBHa cooTBeTCTBEHHO 0,03 1
0,04. Ponurenu He 3HAIOT, KTO MBLI IIOCYly BEYEPOM, HO OHH CJIBILIANIN 3BOH
pazouroit Tapenku. KakoBa BeposITHOCTh TOTO, YTO MOCYyAy Mbuta Jlama?

PaanosnexTpoHHbII KOMIUIEKC camoieTa-00MOap IMpOBIIKKA BKIIOYAET B ce0s1
10 06bexToB. BeposTHOCTE paboTh! Kax10ro 00bekTa paBHa 0,9. OOBbEKTHI
BBIXOJISIT M3 CTPOSI HE3ABHCHUMO OJIMH OT JIpyroro. HaiiTu BeposTHOCTH TOTO, UTO :
a) OTKaXeT XO0Ts Obl 0/IMH 00BEKT; 0) OTKaXKYT POBHO YEThIpE 00BEKTA; B)
OTKa)XXyT HE MEHEe TPeX 0OBEKTOB.

[psaunemmna obcnyxuBaer 1000 BepereH. BepositHocTh 00pbiBa HUTH Ha 1
BepeteHe B TeueHne 1 muH paBHa 0,003. Beruucinte BEpOsSTHOCTh TOTO, UTO B
TeueHne | MUH pou3onaeT He O60Jiee TByX OOPBIBOB.

BeposiTHOCTB BBIX0/1a KOH/IEHCATOpa U3 CTPOs B TeueHUe BpeMeHu t paBnHa 0,25.
BrruncnuTe BEpOsSTHOCTH TOTO, YTO 3a ATOT MPOMEKYTOK BPEMEHH U3
umeroruxes 150 KoHIeHCATOPOB BBIHAET U3 CTPOs a) poBHO 50 KOHIEHCATOPOB;
6) ot 40 1o 80 KOHAEHCATOPOB.
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12. lan psan pactupeeneHus cilydyailHON BeTUYUHBL X.
a)Haiitu 3Hauenue *;
0) n300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HalTH W U300pa3uTh rpadudecku GyHKIIUIO pacIIpeeIICHHS;
I' JHATH BEPOSTHOCTH TOTO, YTO CiIydaiiHas BeauunHa X IPUMET 3HaUCHHE B
UHTEpBaJe
[3,5; 7.5);
1) HaiiTu BeposTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJl
[3,5; 7,5);
€) HaliTu MaTEMAaTUYECKOE 0)KMJIaHUE CIIy4allHON BETMYUHBI X;
) HaliTU AUCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi 1 2 5 7
pi 0,3 0,4 0,1 *

13. JlaHbl 3aKOHBI pacnpeeNeHusT ABYX CIIy4alHBIX BeTHUnH X U Y
HaiiTu 3akoH pacnpenenenus ciaydaiHbx BequyuH a )Z=X+Y; 6)U=XY.

Xi -1 0 1 4
Pi 0,4 0,1 0,3 0,2

Yi -4 0 1 2
Pi 0,1 0,3 0,1 0,5

14. Cnyyvaiinas BenuunHa X 3a/1aHa QyHKIMEH IUIOTHOCTH pacipeieeHHs

0 opH x =1,
flx)=<03npH l<x<a,
0 pH X =a.

Haiigure: 1) pynkuuto pacnpeneneHuss 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTeMaTU4eCcKOoe 0XKHMIaHUE, TUCIIEPCUIO U CPETHEE KBAPATHIECKOE OTKIOHEHNUE; 3)

BEPOSITHOCTH MOIAIaHUS CIy4aiHON BEITUYUHBI X B HHTEPBAI (1?2) . [Toctpoiite
rpaduku QyHKIUN pacpeneneHus] ¥ TUIOTHOCTH PaclpeaeICHHS .
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6.

Bapuanr 13

A). CKOJIBKO MEPEeCTaHOBOK MOXKHO MOJy4UTh U3 OyKkB cinoBa [ PEUMXA ?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBAThHCS Ha TIIACHYIO OYKBY ISl YETHBIX
BapHaHTOB, HAa COTJIACHYIO OyKBY — Il HE YETHBIX BapUAHTOB?

A). CKOJIBKO MepecTaHOBOK MOYKHO MOTYYHUTh U3 nudp uncna 574836475 ?
B). Cxonpko nepecTaHOBOK Oy/IeT HAYMHATHCS ¢ YETHOW U(PBI I YETHBIX
BapUaHTOB, C HEYETHOHN U(PBI — JJIS1 HEYETHBIX BAPHAHTOB?

N3 6ykB cioBa [IPUBBIYKA cocTaBnsioTcst naTHOyKBEHHBIE CIIOBA.
A).CKOIBKO TaKHX CJIOB MOKHO MOJTY4YHUThH?

b) Ckoiibko Takux ci0B HaunHaeTcs ¢ OykBbl [1?

B) A ecnu ciioBa coznepkaT He MeHee 5 OykB?

Pemuts ypaBHeHHE C' +3C3, =4(n+n?)
" Ha pucyHKe pUBeZieHa cXeMa < R
anexkTpuyeckoi nenu. CoObITHS: Ak —
={anemenT K padotaer}; C={ B 1enu Her e N
paspeiBa}. Beipasuth cobbitust C u < 3 < 2
— e

C uepes coobrmus A u A, .

GO O

T

B Oyxkere, coctosmem 3 10 11BeTOB 6 KpacHBIX I[BETKA, OCTAIBHBIC CUHHE.

e
>—

Haynauay 6epercs 5 niBeToB. OnpeenuTh BEpOSATHOCTh TOTO, YTO KPACHBIX I[BETOB
cpenu HUX OYyJET a) pOBHO 2 MTYKH; 0) HE 00Jiee TBYX.

Ha oxpyxHocTu paauyca R Haynauy nocrasiens! Tpu Touku A,B n C. Kakosa
BEPOSITHOCTB TOTO, YTO TpeyroibHUK ABC oCTpOyroiabpHbIit?
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8.

10.

11.

12.

13.

N3BecTHO, 4TO 96% BBINTYyCKAaEMBIX 3aBOIOM M3/ICTUIA OTBEYAET CTAaHAAPTY.
VYropouieHHast cxema KOHTPOJIS MPU3HAET MIPUTOIHOM CTaHJAPTHYIO MPOAYKIIHIO C
BepoATHOCTHIO 0,98 1 HecTaHmapTHYIO ¢ BeposiTHOCThIO 0,05. Onpenenure
BEpPOSITHOCTH TOTO, YTO U3EIINE, ITPOILIE/IICe YIPOIIEHHBI KOHTPOJIb, OTBEYAET
CTaHAapTy.

HabumoieHus MU yCTaHOBJICHO, YTO B HEKOTOPOW MECTHOCTH B HIOJIE B CPEHEM
Ob1BaeT 12 noxuMBbIX AHEH. KakoBa BEpOSITHOCTH TOTO, YTO U3 BOCHMH
CIly4aifHO BBIOpPAaHHBIX B TOM MECSLIE THEH a ) POBHO YETHIPE OKaKYTCS
JOXIJINBBIMU 6) AOXKIJIUBBIMU OKAXKYTCA XOTHA OBI YCTBIPEC, B) JOXIJIUBBIMHA
Oynyt He Ooiiee 7 mHEH?

B 3putenproM 3ane Haxonutes 400 yenoBek. KakoBa BEpOATHOCTH TOTO, YTO
Cpeau HUX UMeeTcs 3 JICBIIM, €CJIH JICBIIU B CPETHEM COCTaBISAIOT 1%?

[Ipu mramMnoBke MeTaJUIMUYECKUX KJIEMM nojiydaercs B cpeaqHeM 90% roaHsix.
Haiinure BeposTHOCTH TOTO, 4TO cpeaur 900 kinemm okaxercs a) 750 roHbIX; 0)
ot 700 mo 820 rogHbIX.

JaH psn pactipeneneHus ciiydaiHON BEJIMYMHBI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJUTOH PacIpeleleHHUs;

B) HalTH U N300pa3uTh rpadMuecKu GyHKLIUIO pacIpeeNeH s

I' )JHATH BEPOSITHOCTH TOTO, UTO CiIydaifHas BeauunHa X MPUMET 3HaUYCHHE B
UHTEpBaJIe

[3,5; 7.5);

1) HaiiTu BeposiTHOCTH TOTO, YTO CilydaiiHas BEJIMYMHA HE MOMNaJeT B UHTEpBaJ
[3,5; 7.5);

€) HaliTh MaTeMaTUYEeCKOE 0KMJIaHUE CIIy4allHOI BETUYUHBI X;

) HaliTU IUCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi -1 3 4
Pi 0,4 * 0,1 0,15

N

JlaHbI 3aKOHBI paclpeesieHus] IBYX CIy4alHbIX BeTUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydaiHbIX BennduH a )Z=X+Y; 6)U=XY

Xi -4 -1 0 2
Pi 0,2 04 0,3 0,1
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yi | -1 -1 2 4
| 01 | 02 | 01 | 06

14. Cnyuaiinas BenuunHa X 3a/1aHa (PyHKITUEH TUIOTHOCTH PaCIIPEICIICHHS

0 nipu xEE,
3
f(x)=<1—a[x—4)2 TIPH Eﬁxiﬁ,
3 3
0 ipH x}%.

o

Haiinure: 1) pynkuuro pacupeeeHus 1 HEOOXOAMMbIE KOHCTAHTHI; 2)
MaTeMaTUYeCKOe 0KUIAHUE, TUCIIEPCUIO U CPEAHEE KBAIPAaTHYECKOE
OTKJIOHEHHE; 3) BEPOSITHOCTh MOMAaJaHusl CIy4ailHOW BeTUYMHBI X B HHTEpBaJ

[_2;4 ) . IlocTpoiite rpaduku PyHKIMIA pacripeesieHus] U INIOTHOCTH
pacnpeieneHus .

Bapuant 14

1. A). CKOIBKO HepecTaHOBOK MOKHO HOJTyuHTh U3 Oyks ciosa [ PUMEP?

b). Ckonbko nepecTaHOBOK Oy/JeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX

BapHaHTOB, Ha COTJIACHYIO OYKBY — Uil HE YETHBIX BapHaHTOB?

2. A). CKOJBKO MEepecTaHOBOK MOXKHO TOTYIHUTh U3 U urcia 3845756475 ?
b). Cxonbko nepecTaHoBOK Oy/IeT HAUMHATHCS C YETHOM UG PHI TSl YETHBIX
BapUAHTOB, C HEUYETHOU ITU(PBI — JIJISI HCYSTHBIX BAPUAHTOB?

3. U3 6yks cinoBa [IPUMETA cocraBmnsrotrcst nTHOYKBEHHBIE CIOBA.
A).CKOIBbKO TaKHMX CJIOB MOKHO MOJY4YHUThH?
b) Ckosbko Takux cioB HaunHaeTcs ¢ OykBel [1?7
B) A ecnu crnoBa conepxat He MeHee 5 OykB?

4. Pemuth ypaBHEHUE A+ A =4A]
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10.

Ha pucynke npuBeieHa cxema 3JeKTpUYECKON ‘< 1

> CD

nenu. CoObITHS: Ak ={anemenT K paboraer}; C={

B IIeTIH HET pa3pbiBa}. Beipazutes codbitist C 1 <

C uepes cobbrrus A u A,

GO O

B crynenyeckoii rpynme 12 yenoBek, U3 KOTOPBIX 5 JEBYIIEK, a OCTAIbHbBIE —
toHOIIM. JlekaHaT Jjai CTyJieHTaM 3TOM rpymiibl 5 OUIETOB Ha KOHLEPT IPYIIIbI
«Trut00ypmo». HaiiTi BEposITHOCTB, UTO a)3 Omiiera JJOCTaHyTCs JeBYIIKaM; 0)
HE MEHee TpeX OUJIETOB IOCTAHYTCS JIEBYIIKAM.

JIBa mapoxona : «Oner KomieBoii» u «bbICTpOXOHBIN JOTKHBI MOJOUTH K
OoJIHOMY Tpuuainy. Bpems mpuxoma kaxaoro napoxoja He3aBUCUMO U
PaBHOBO3MOKHO B T€U€HHE CYTOK. HaliTh BEpOSITHOCTH TOTO, YTO OJHOMY U3
MapoXO00B MPUJETCS 0KUIATh OCBOOOXKIEHUS MpUYalia, €CIIM BPEMs CTOSTHKU
napoxoza «Oner KouieBoii» o1MH yac, a Bpemsi CTOSIHKU «BBICTpOXOIHOTO» - 1Ba
qaca.

Bbpax B npoaykuuu 3aBosia BeieacTBUE nedexra A cocraBister 5%, npudyeM cpeau
3a0pakoBaHHOM 1O MpHU3HaKy A npoaykiuu 6% umerot aedext B, a B
MPOJYKIIMH, CBOOOHOM OT fnedekra A, nedekr B cocrasuset 2%. Haiinure
BEPOSITHOCTh HATHYUS TePeKTa.

Pabounii o6cmyxuBaer 10 0OTHOTUITHBIX CTAHKOB. BeposSTHOCTH, UTO CTAaHOK
notpedyeT BHUMaHUs paboyero B TeueHUE NpoMexyTka Bpemenu T, paBHa 1/3.
Haiitu BepositHOCTB TOTO, uTO 32 Bpemsi T a) 4 cTaHKOB MOTPeOyIOT BHUMAaHUS
pabouero; 0) MeHee 2-X CTAaHKOB MOTPEeOyIOT BHUMaHUsI pabovero; B) XoTs Obl 2
CTaHKa NoTpeOyloT BHUMaHUs paboyero.

3aBoj oTpaBuII napTHio KoHcepBoB B 2000 mTyk. BeposTHOCTH TOrO, UYTO
KOHCepBHas OaHka OyneT pasrepmeTusnpoana, paBHa 0,0035. Kakosa
BEPOATHOCTH TOTO, UTO pa3repMeTU3UPOBaHO OyAeT He Oosee 5 OaHOK
KOHCEpPBOB?
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11.

12.

13.

14.

N3BecTHO, UTO JATbTOHUKH COCTABIIAIOT IPUMEPHO 2% . OLIEHUTh BEPOATHOCTD
Toro, 4to cpean 400 4eIOBEK OKaXETCs a) YeTBEPO AAJIbTOHUKOB; 0)
JIaIbTOHNKOB He MeHee 80 , Ho He Oojiee 150 yenoBek.

JlaH psx pactipeneneHus ciiydaiHOM BEJIMYMHBI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJIUTOH PACTIPEACTICHHUS;

B) HAalTH W U300pa3uTh rpadudecku GyHKIIUIO pacIIpeeIICHHS;

I' JHATH BEpOSTHOCTb TOTO, YTO CilydaiiHasi BeJMuuHa X IPUMET 3HauYCHHE B
UHTEpBaJIe

[3,5; 7,5);

1) HaiiTu BeposTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJl
[3,5; 7,5);

€) HaliTh MaTeMAaTUYECKOE 0KMJIaHUE CIIy4allHOM BETMYUHBI X;

) HaliTU UCIIEPCHIO CITy4YallHOM BETUYMHBI X;

Xi 0 3 6
Pi 0,1 0,4 0,1 *

~

JlaHbl 3aKOHBI pacpeieNieHusl JABYX CIy4alHBIX BEIUMYUH X U Y
HaiiTu 3akoH pacnpenenenus ciaydaiHbIX BenuunH a )Z=X+Y; 6)U=XY.

Xi -1 0 2 4
Pi 0,2 0,1 0,3 0,4

yi | -2 0 1 2
m | 01 | 02 | 06 | 01

Cayuaiinas BenuurHa X 3ajaHa (QyHKIMEH IUIOTHOCTH pacipeieeHHs

0 mpH x =0,

)= Lz mpH 0 <x <2,
(x+2)

0 mpH X =2,

Haiinute: 1) pynkuuto pacupeeneHus 1 HEOOXOANMMbIE KOHCTAHTHI; 2)
MaTeMaTU4YeCKOe OKHJIaHHE, TUCIIEPCUIO U CPETHEE KBAPATHUECKOE OTKIIOHEHHUE;
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3) BepOsATHOCTh MOMAIaHUs CTy4aliHON BETUYMHBI X B HHTEPBAJ [_I’LS :' .
[Toctpoiite rpaduku pyHKIMNA pacripeieieHUs] U IUIOTHOCTU paclpeiesieHus .

Bapuant 15

1. A). CkonbKO MepecTaHOBOK MOXKHO MONy4uTh U3 OykB coBa [PY30BUK ?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBATHCS Ha TIIACHYIO OYKBY ISl YETHBIX
BapUaHTOB, HAa COIIACHYIO OYKBY — Il HE YETHBIX BapUAHTOB?

2. A). CKOIBKO MEepecTaHOBOK MOKHO MOTYYUTh U3 mudp uncna 48373657447
b). Cxonbko nepecTaHOBOK Oy/IeT HAYMHATHCS C YETHOM IUQPHI U YETHBIX
BapHaHTOB, C HEYETHOW TU(PBI — JIJIsl HEYSTHBIX BAPHAHTOB?

3. U3 6yks cnosa [IPUBbLJIb cocraBnstoTcs naTtuOykBEHHBIE CIOBA.
A).CKOJIBKO TaKHX CJIOB MOKHO MOJTY4YHUThH?
b) Ckoiibko Takux ci0B HaunHaeTcs ¢ OykBbl [1?
B) A ecnu cioBa coznepxaT He MeHee 5 OyKB?

4. Pemuth ypaBHEHUE C:*z — C::f — §

6

Ha pucynke npusenena cxema

anekTpudeckoi nenu. CoObITHS: Ak

={anemenT K pabortaer}; C={ B ienu Her
paspeiBa}. Beipazuts coObitust C u

—
N
N—
N
SN
~——

C yepes cobbrtust A 1 A . -4

|
O
w
N—
oY
(8]
N—

6. Y Mazsima B Kynbke sexanu 10 koHdeT: 4 kapaMenbKy U 6 IIOKOJIaIHBIX.
Kapiicon He risas 3amycTHil B KyJeK pyKy U foctan 6 koHdet. Haiftu
BEPOSITHOCTH TOT0, 4TO Y KapsicoHa B pyke oka3anock a) 4 HIOKOJIaHbIX
KOH(ETHI U 2 KapaMelbKy; 0) KapaMelek oka3anoch He bouee 2.

7. Ocran benzaep y3nain, uro rocrogud Kopeiiko o6enaer y CHHULIKHX €KeTHEBHO
O6en 3anumaet y Kopeiiko 10 munyt. O6ex Octana 3anumaet 20 munyt. Oba
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10.

11.

12.

OHM TIPUXOJISIT Ha 00€/1 eKETHEBHO B JTH000€ BpeMsi ¢ 12 1o 14 yacos. Haiitu
BEpOATHOCTH TOTO, benaep u Kopeliko uro onu BerpetsaTess y CUHUIIKUX.

4 cTpeiika HE3aBUCUMO APYT OT Apyra CTPEJSAOT 10 OAHON MUILEHH, Jeast
Ka)KJIbII 110 OJHOMY BBICTpEIly. BeposTHOCTH IonagaHus Ul JaHHBIX CTPEIKOB
pasusi 0,4; 0,6; 0,7; 0,8. [Tocne cTpenpObl B MHIIIEHH OOHAPYKEHBI 3 TPOOOUHEI.
Harigute BEpoSTHOCTh TOTO, YTO MPOMAXHYJICS Y€TBEPTHIN CTPEIIOK.

Kwuraiickuii 3aBOJ1 M3rOTaBIMBAET U3JEIUS, KaXKI0€ U3 KOTOPBIX C BEPOSITHOCTHIO
1/3 oka3biBaercs AeekTHBIM. {7151 KOHTPOJIS IPOLYKIIMK BEIOUpAeTCst 8 M3/1ETHid.
Haiit BEposITHOCTB TOTO, YTO a) HU B OHOM M3/e/IMK He OyneT nedekrta; 0) He
MEHee UeM B Tpex u3enusix Oyner oOHapykeH JedeKT; B) pOBHO B TpeX
u3nenusix oyner nedexr.

BepositTHOCTh nonaganus B LieIb Npu KaxaoM BeicTpese pasHa 0,001. Haiinure
BEPOSITHOCTH MOTAIaHHs B IEJb ABYMs U OoJiee BeicTperaamu npu 3aime u3 3000
OpYIUU.

[Tonarast, 4TO BEpOATHOCTb MOPAKEHUSI MUILIEHU IIPU OJHOM BhICTpesie paBHa 0,7,
HaWTH BEPOSATHOCTh TOTO, 4TO a) pu 200 BhICTpEIax MUILIEHb OKa)KETCs
nopaxena 110 pa3; 0) mumens 6yzaer nopaxena ot 60 1o 140 pas.

JlaH psn pacupeneneHus Ciy4aiHoN BEIUYUHbI X.

a)Haiitu 3Hauenue *;

0) 1300pa3uTh MOJIUIOH pacHpeAeIeHHUS;

B) HalTH U N300pa3uTh rpaduecKu GYHKLIUIO pacIpeeNeH s

I' JHalTH BEpOSTHOCTb TOTO, UTO ClIyyaiiHasi BeIMUMHA X MPUMET 3HAUECHUE B
HMHTEpBaJe

[3,5; 7.5);

1) HaiiTu BeposiTHOCTH TOTO, YTO CilydaiiHas BEIMYMHA HE TOMAJeT B UHTEpBaJ
[3.5; 7,5);

€) HallTh MaTeMaTHYeCKOe OKUAAHUE CIyJaiiHOM BeTMUUHBI X;

) HaliTU IUCIIEPCHIO CITy4YallHOW BETMYMHBI X;

x

[EEY
w
a1
(op]
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13. JlaHbl 3aKOHBI pacnpeeNIeHUsT ABYX CIy4alHbBIX BEIMUUH X U Y.
Haiitu 3akoH pacnpeneneHus cirydaiHeiX BenuuuH a )Z=X+Y; 0)U=XY.

Xi -2 -1 0 2
Pi 0,2 0,1 0,3 0,4

yi [ -1 0 1 4
m| 01 | 01 | 01 | 07

14. Cnyuaiinas BenuunHa X 3a/1aHa (PyHKITUEH TUIOTHOCTH PaCTIPECIICHHS

0 opu x =0,
J@X)=q 4

e TpH X =0.

Haiinure: 1) pynkuuro pacupeeneHus 1 HEOOXOAMMbIE KOHCTAHTHI; 2)
MaTeMaTHUYeCKOE OXKHUAaHNe, TUCIIEPCHUIO U CPEeIHee KBaIpaTUUECKOe OTKIOHEHHUE;

3) BEpOSATHOCTD MOMAIaHus CIIy4aiiHON BEIUYUHBI X B MHTEpPBaJ (IJ ns )
[Toctpoiite rpaduku GpyHKIUNA pacipeieieHUs] U IUIOTHOCTU PacIlpeieTICHus .

BapuanTt 16

1. A). CkonbpKo epecTaHOBOK MOKHO MOIy4YHTh U3 OykB ciosa BOTYWHA ?
b). Ckonbko nepecTaHOBOK OyJeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapUaHTOB, HAa COTJIACHYIO OYKBY — JUIsl HE YETHBIX BapUAHTOB?

2. A). CKOIBKO MepecTaHOBOK MOKHO TOJTYIUTh U3 QP uncial 928339212 ?
b). Ckonpko mepecTaHOBOK OYJeT HAYMHATHCS ¢ YETHOM IUQPHI IS YeTHBIX
BapHAHTOB, C HEUYETHOU IU(PBI — JIJIsI HEYETHBIX BApUAHTOB?

3. U3 6yks cnoa [IPUBOP cocraBnstoTcst nATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CIOB MOXHO MOJTY4UTh?
b) Ckosbko Takux cioB HauMHaeTcs ¢ OykBol [1?7
B) A ecnu crnoBa conepxat He MeHee 5 OykB?

Cy' 17
4. PemnTh ypaBHEHHE —m
Canl 9
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10.

11.

Ha pucynke npuseieHa cxeMa 3JIeKTpU4eCKOn

nenu. CoObITHS: Ak ={anemenT K paboTaer};
C={ B uenu HeT pa3priBa}. Beipa3utb coObITHS

—
(BN
N——
AN
w
~

Cu C uepes cobbrrust A 1 A.

ﬁ
) (

—
()
N—
—
S
N—

©

W3 10 cTyneHTOB 7 UMEIOT CIIOPTUBHBIE pa3psiibl. HailTu BEpOsSTHOCTH TOTO, YTO
cpenu BEIOPAHHBIX HAy/Ia4y 5 CTYJICHTOB CHIOPTHBHBIN pa3ps KMEIOT a)3
YelioBeKa; 0) MEHee TPEX YeJIOBEK.

Ha okpyxHocTu paguyca R Haynauy nocrasiens! Tpu Touku A,B u C. Kakosa
BEPOSATHOCTH TOT0, YTO TpeyrosibHuk ABC He sBiisieTCst OCTpOYToJIbHBIM?

N3 20 cTyaeHToB, NpUILIEIIINX HA 3K3aMEH, 8 MOJArOTOBIEHbI OTIMYHO, 6 —
XO0po110, 4 — MOCPEACTBEHHO U 2 — IJI0X0. B aK3amMeHanmoHHbIX OmeTax
umeetcs 40 BormpocoB. CTy€HT, MOATOTOBIECHHBIN OTINYHO, 3HAET BCE BOMPOCHI,
xopoio — 35, nocpeactBeHHO —25 u mioxo — 10 Bonpocos. HekoTopsiii
CTYJIEHT OTBETHJI Ha Bce 3 Bompoca Ousnera. Haitgure BEepoATHOCTH TOTO, UTO OH
MOATOTOBJICH: a) XOPOIIO; 0) MI0XO.

BbackerOonuct nenaetr 8§ OpOCKOB MSIUOM B KOp3UHY. BeposTHOCTH nonaianus
Msiya Mpu KaxaoM Opocke ouHakoBa 1 paBHa 0,4. HalTH BEpPOSTHOCTh TOTO, YTO
a) 6ackeTO0IHMCT POBHO 4 pa3a MOMaJeT MIUYOM B KOP3UHY; 0) MOMagaHuii B
KOp3HHY OyJeT MeHee YeThIpeX; B) MOoNaaaHuil MayoM OyneT He Oosee S.

[Tpu u3roToBIEHUM paaUOIaMIl B cpeiHeM ObiBaeT 2% Opaka. Haiiaure
BEPOATHOCTH TOTO, 4TO B mapTuu u3 200 gamm He O6osee IByX OpaKOBaHHBIX.

BeposiTHOCTB TOT0, YTO CTAHOK-aBTOMAT MPOU3BEIET FOJHYIO JIeTallb, paBHa 8/9.
3a cMeHy O0bu10 n3rotosseHo 300 neraneit. OnpenenuTb BEpOSITHOCTh TOTO, UTO
cpenu Hux a) 40 OpakoBaHHBIX; 0) OpaKOBaHHBIX JeTajeil He 6omnee 40, HO He
Menee 20.
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12. lan psan pactupeeneHus cilydyailHON BeTUYUHBL X.
a)Haiitu 3Hauenue *;
0) n300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HalTH W U300pa3uTh rpadudecku GyHKIIUIO pacIIpeeIICHHS;
I' JHATH BEPOSTHOCTh TOTO, YTO CiTydaiiHas BeauurnHa X IPUMET 3HaueHHE B
UHTEpBaJe
[3,5; 7.5);
1) HaiiTu BeposTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJl
[3,5; 7,5);
€) HaliTu MaTEMAaTUYECKOE 0)KMJIaHUE CIIy4allHON BETMYUHBI X;
) HaliTU AUCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi 2 4 6 7
Pi 0,2 0,3 * 0,1

13. JlaHbl 3aKOHBI pacnpeeNeHusT ABYX CIIy4alHBIX BeTHUnH X U Y
HaiiTu 3akoH pacnpenenenus ciaydaiHbx BequyuH a )Z=X+Y; 6)U=XY.

Xi -1 0 2 4
Pi 0,2 0,1 0,2 0,5

yi | -2 -1 1 2
| 01 | 01 | 02 | 06

14. Cnyyvaiinas BenuunHa X 3a/1aHa QyHKIMEH IUIOTHOCTH pacipeieeHHs

0 mpu x <3,
Flxy=<01 pu 3<x =a,
0 opH x >a.

Haiinure: 1) yHkIuio pacnpeneneHus U HeOOXOAUMbIE KOHCTAHTHI; 2)
MaTeMaTUYeCKOe 0KMIaHHUE, TUCIIEPCUIO U CPEIHEE KBAPATUUECKOE OTKIIOHEHUE;

3) BepOATHOCTH NOMAAaHUS CIy4aifHOH BeTMUnHBl X B HHTEpBa [2?5 ) .
[Toctpoiite rpaduku GyHKIUI pacipeiesieHnss U INIOTHOCTH PAacIpeeNeHHS

Bapuanr 17

1. A). CkonbKo nepecTaHoBOK MOKHO MOIy4uTh U3 OykB ciioBa BO3PACT ?
b). Ckonpko nepecTaHOBOK OY/JeT 3aKaHYMBATHCS HA IVIACHYIO OYKBY JJIsl YETHBIX
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BapHaHTOB, Ha COTJIACHYIO OYKBY — Ui HE YETHBIX BapHAHTOB?

2. A). CKkoabKO epecTaHOBOK MOKHO TOJIYYHUTh U3 Iudp uncial 74757182 ?
b). Ckonbko nepecTaHOBOK OyAeT HAYMHATHCS C YETHOM [UQPBI I YETHBIX
BapHAHTOB, C HEYETHOU UPBI — JIJIsI HEYETHBIX BApUAHTOB?

3. U3 6yks cnosa [IPMBOM cocTaBisoTest M THOYKBEHHbIE CIIOBA.
A).CKOJIBKO TaKuX CJIOB MOYKHO MOJTYYUTh?
b) Cxonbko Takux cioB HaunHaeTcs ¢ OykBbl [17?
B) A ecnu ciioBa conepkat He MeHee 5 OyKB?

4. Pewmth ypaBHEHHE A +CP? =n+5n°

Ha pucynke npusenena cxema

anexkTpuyeckoi nenu. CoObITHS: Ak

={anemenT K paboraer}; C={ B 1ienu HeT
paspeiBa}. Beipazuth coObitiss C 1

E aepes coGbitus A 1 A . ‘kZ )‘ ( 4 )

6. B motepee «CriopTiioTo 6 u3 45» y4aCTHHK JIOTEPEH, MPABUIHHO yraJaBinid 4, 5
niu 6 BuaoB criopra u3 30 , mosydaer AeHeXHbIN pu3. Haiitu BeposSTHOCTH TOTO,
YTO JJAHHBIN YYaCTHHK Yrajaer a) 5 BUJOB CHOPTa; 0) NOIYUUT JAECHEXKHBIH MpH3.

7. TlnockocTh pasrpadieHa napaiiebHbIMU NPSIMbIMH, HAXOJAIIMMHCS Ha
paccrosiHUU 2a Ipyr ot Apyra. Ha miockocTs Haynady OpollieHa MOHETa paauyca
r<a. HaliTH BEPOSTHOCTb TOI'O, YTO MOHETA HE NEPECEUET HU OAHON U3 IMPSIMBIX.

8. U3 18 cTpenkoB 5 momnaaarT B MUILIEHb ¢ BEPOSITHOCTHIO 0,8;— C BEpOSATHOCTHIO
0,7; 4 — c BepostHOCTBIO 0,6 M 2 — ¢ BepoaTHocThIO 0,5. Haynauy BeIOpaHHBIiH
CTpEJIOK He momnall B MullleHb. K Kakoli rpyrie BeposiTHEe BCEro MPUHAIEKUT
3TOT CTPEIOK?
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9. Cpenu xokoHOB HekoTopoit mapTuu 20% 1BeTHBIX. KakoBa BEpOSATHOCTH TOTO,
yT0 cpeau 10 oTOOpaHHBIX KOKOHOB a) IIBETHBIX OYIET 4 KOKOHA; 0) IIBETHBIX
KOKOHOB OyJ/IeT HE MEHEE IIECTH; B) IIBETHBIX KOKOHOB OyJeT He OoJee 8.

10. Anmaparypa cogepxut 2000 0AMHAKOBBIX HAZECKHBIX SJIEMEHTOB, BEPOSITHOCTh
OTKa3a JUIsl Kaxkaoro u3 koropsix pasHa 0,0005. KakoBa BeposiTHOCTh OTKa3a
annaparypsl, €ClId OH HACTYIAeT MPHU OTKa3e XOTs Obl OHOTO U3 3IEMEHTOB?

11. BepositTHOCTB TOTO, 4TO AeTanb He Mpouuia nposepky OTK pasna p = 0,3. Haiitu
BEPOATHOCTH TOT'0, uTO cpean 400 ciyyaiiHO OTOOpaHHBIX JeTallel OKaKeTCs
HEeTMPOBEPEHHBIX a) poBHO 60; 6) oT 70 g0 100.

12. [lan psn pactpeneneHus caydailHOW BeTUYUHBI X.
a)HaiiTu 3Hauenue *;
0) 1300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HalTH 1 N300pa3uTh rpaduecKu GyHKIUIO pacIpeeTICHHS,;
I' JHAalTH BEPOSITHOCTb TOTO, UTO CllyyaiiHas BeIMUMHA X MPUMET 3HAUCHUE B
HMHTEpBaje
[3,5; 7,5);
1) HaiiTu BeposTHOCTH TOTO, YTO CITy4aiiHas BETUYMHA HE TOMAaJeT B UHTEPBAl
[3,5; 7.5);
€) HallTH MaTeMaTUYEeCKOe OXKHJIaHUE CITy4ailHOI BETUYUHBI X;
) HaliTU IUCIIEPCHIO CITy4yallHOM BETUYMHBI X;

Xi 0 6 7
Pi 0,1 * 0,1 0,3

w

13. JlaHbl 3aKOHBI pacnpeeneHusl ABYX CIIy4ailHbIX BeIUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydaiiHbix BenuunH a )Z=X+Y; 6)U=XY.

Xi | -2 -1 0 1
m| 02 | 01 | 03 | 04

yi [ -2 -1 1 4
m | 01 | 01 | 05 | 03

14. Cnyyvaiinas BenmuunHa X 3a/aHa QyHKIMEH IUIOTHOCTH pacIpeieNCHHs
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0 mpH x =1,
flo)= s mpH 1 <x e,

k8

0 mpH x >e.

Haiinure: 1) pyHkuto pacnpeneneHus U HeOOXOAMMbIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OKUIaHNE, TUCTIEPCHIO U CPEHEe KBaAPATHUECKOE OTKIOHEHHE; 3)

o)

BEPOATHOCTH MOMAJaHUs CIy4JaiiHON BeIHUrHbI X B HHTEPBAJ
[Toctpoiite rpaduku QyHKIMIA pacipefieieHus] U IIIOTHOCTU paclpeiesieHus .

BapuanTt 18

1. A). CkonpKo epecTaHOBOK MOKHO MoJy4nTh U3 OykB ciiosa BOJIBIHKA?
b). Cxonbko nepecTaHOBOK Oy/1eT 3aKaHUYMBAThCs Ha TJIACHYIO OYKBY I YETHBIX
BapUaHTOB, Ha COIIACHYIO OYKBY — Uil HE YETHBIX BapUAHTOB?

2. A). CKOJbKO MepecTaHOBOK MOKHO MOJTYYHUTh U3 HUdp uncna 38574626427
b). Ckonbko nmepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IIU(PHI 171 YeTHBIX
BapHAHTOB, C HEYETHOU U(PBI — JIJIs] HEYETHBIX BApUAHTOB?

3. U3 6yks cnoBa [IPOYEPK cocraBistoTcst nATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CIOB MOXHO MOJIY4UTh?
b) Ckosbko Takux ciioB HaUMHaeTcs ¢ OykBbl [1?7
B) A ecnu cinoBa coneprkar He MeHee 5 OyKB?

&

2 | o
Penuts ypaBHeHHe A +C =-3n+5

Ha pucynke npusenena cxema

anexkTpuyeckoi nenu. CoObITHS: Ak

={anmemenT K paboraer}; C={ B 1ieru HeT
paspbiBa}. Boipasute coobitus C u ( 1 )

C uepes coerrus A 1 A 1 \LS )\ ;i
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10.

11.

12.

B aynutopun Haxonarcs 20 cTyaeHTOB. 12 U3 HUX U3y4arOT aHTJIMUCKUM SI3bIK, a
octanbHbIe 8 — (paniry3ckuii. CinydaltHbIM 00pa3oM JJi1 YOOPKH TEpPUTOPUHU
oTOuparoTcs 5 cTyaeHToB. HailTu BeposITHOCTh TOTO, UTO CPEAM HUX a) POBHO 3
M3Yy4aloT aHTJIMHUCKUN S3BIK; 0) CTYACHTOB M3y4JaroImuX (ppaHIly3cKuii OObIIIE.

Ha otpesox AB mymmnoit 12 cM Hayrajn ctaBsaT Touky M. Haliiute BeposiTHOCTh
TOT0, YTO IJIOLIA/Ib KBaJIpaTa, IOCTPOCHHOTO Ha oTpe3ke AM, OyneT 3akitoueHa
Mexay 36 cm? u 81 cM2.

Jliig caauum sK3aMeHa CTyieHTaM ObLIo HE0OX0AUMO MOAroTOBUTH 30 BOIIPOCOB.
N3 25 crynentoB 10 moAroToBMIIM BCE BOMNPOCHL,E CTYIEHTOB MTOATOTOBUIIM 10—
25 BorpocoB, 5 —110 20 BonpocoB 1 2 — 1015 BonpocoB. BeI3BaHHbBIN CTYAEHT
OTBETHJI HA MOCTABJIEHHBIN BONpoc. Haliure BEpOsITHOCTh TOrO, YTO 3TOT
CTYJICHT: a) TIOJTOTOBHJI 6C e BOIPOCHI; 0) MOATOTOBHII TOJIBKO ITOJIOBHHY
BOIIPOCOB.

[To xanany cBs3u nepenaercs 8 cooduenuil. Kaxaoe u3 HUX HE3aBUCUMO OT
apyrux ¢ BepostHocThio 0,1 nckaxaercs momexamu. Haiitu BeposiTHOCTH
CIIEYIOIINX COOBITHH: a) U3 8 COOBITHUI POBHO 5 UCKAXKAIOTCS TIOMEXaMH; 0)
MCKa)KalOTCs TIOMEXaMH He 00Jiee TIOJIOBUHBI BCEX MepeIaBaeMbIX COOOIECHUIT; B)
MOMEXaMHU UCKaXKkaeTcst 6ojiee 6 COOOLICHH.

ITo nanubiM OTK B cpennem 3% u3aenuii TpeGyroT JONOTHUTENBHOM
peryaupoBKu. Beranciaure BeposiTHOCTb Toro, uto u3 200 uznenuit 4 notpedyroT
JOTIOJTHUTEIBHOMN PEryJIupPOBKH.

BeposiTHOCTB BBIXO1a KOHJIEHCATOPA U3 CTPOs B TeUeHHE BpeMeHH t paBHa (,3.
BbruuciuTe BepoATHOCTB TOTO, YTO 3@ 3TOT IPOMEKYTOK BPEMEHH U3
umerouxcs 150 KoHIeHCaTOPOB BBIMAET U3 CTPos a) poBHO 60 KOHIEHCATOPOB;
0) ot 40 1o 80 KOHIEHCATOPOB.

JlaH psn pacupeneneHus ciayd4aiHON BeITUYUHbl X.

a)Haiitu 3Hauenue *;

0) 1300pa3uTh MOJIUTOH PaCHpeACICHHUS;

B) HalTH U N300pa3uTh rpadMuecKu GyHKLIHUIO pacIpeeNeH s

T' JHATH BEPOSTHOCTH TOTO, UTO CIIydaifHast BeIHMUnHa X MPUMET 3HAUYCHHE B
WHTEpBaJe

[3,5; 7,5);
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1) HaiiTi BepoSATHOCTB TOTO, UTO CiTydaifHasi BeTUYMHA HE TIOMAIeT B UHTEPBAJ
[3,5; 7,5);

€) HATH MaTeMaTHYECKOE OKUAaHUE CITy4YalHON BETMYUHBI X;

) HaliTU UCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi -2 1 3
pi 0,4 0,2 0,1 *

S

13. JlaHbl 3aKOHBI pacnpeesicHus ABYX CIIy4allHBIX BeTHUuH X U Y
Haiitu 3akoH pacnpeneneHus ciydaiHbix BeauduH a )Z=X+Y; 0)U=XY.

Xi -1 0 1 2
Pi 01 0,1 0,3 0,5

Yi -4 0 2 4
pi 0,1 0,4 0,1 0,2

14. Cnyudaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleeHUs
15.

(0 TpH x <2,

f@j=<—£L—ImH2{x£9,
Yx -1

0 mpu x >9.

Haiinure: 1) dynkuuro pacripenenenuss 1 He0OX0AUMbIE KOHCTAHTBI; 2) MaTeMaTHu4ecKoe
OKHUJIaHUE, TUCIIEPCUIO U CPEJIHEE KBAIPATUIECKOE OTKIOHEHHE; 3) BEPOSITHOCTD

IonaJaHus CIy4allHOM BEJIMYMHBI X B HHTEPBAJ I:_D?S ?6)
(GyHKIUH pacnpesielieHHs] U IUIOTHOCTHU pacIlpeieeHUs .

. [loctpoiite rpaduxu

Bapwanr 19

1. A). CkonbKo nepecTaHoBOK MOKHO MOIY4UTh U3 OykB ciioBa [IPOBKA?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBAThCs HA TJIACHYIO OYKBY ISl YETHBIX
BapHaHTOB, HAa COTJIACHYIO OYKBY — Il HE YETHBIX BapUAHTOB?
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A). CKOJIBKO TTepecTaHOBOK MOYKHO MOIYYUTh U3 mudp uncna 47564738477
B). Cxonpko mepecTaHOBOK OyeT HAYMHATHCS C YSTHOW MU PHI IUTSl YETHBIX
BapHaHTOB, C HEYETHOU ITU(PHI — JIJIsI HEYETHBIX BAPHAHTOB?

N3 6yks ciioBa [IPABWJIO cocTaBistoTcs mITHOYKBEHHBIC CIIOBA.
A).CKOJBKO TaKUX CJIOB MOKHO HOJIYYUTh?

b) Ckousbko Takux cioB HaunHaeTCs ¢ OykBoI [17

B) A ecnu ciioBa conepxat He MeHee 5 OyKB?

PeluTh ypaBHEHHE A} +CM =340

Ha pucynke npusenena cxema

anekTpudeckoi nenu. CoObITHS: Ak

={anemenT K paboraer}; C={ B 1ienu Her
paspeiBa}. Beipazutb coobitust C u ‘K

C yepes cobsrust A 1 A,

B xonkypce mucc UxI'TY yuactBoBano 15 neBymex. Cpean HuX 6610 8
6soHMHOK U 7 6proHeTok. IlepBokypcuuk BT ¢akynbreTa npuriacui B KHHO
HX BCEX, HO IIPUIILIN TOJIBKO 5 AeBymek. Haiith BEpOATHOCTB TOTO, 4TO
TIEPBOKYPCHUK CMOTpEJI KMHO a) 5 OJOHIAUHKAMHU ; 0) IByMs OJIOHTUHKAMHU U
Tpemsi OpIOHETKaMHU.

BuyTps kpyrioro ozepa paauyca R Bnucan octpoB, GpopMoil KOTOPOro SBISIETCS
MIPaBUJIBHBIN TPEyroiabHUK. HaliTh BEpOATHOCTB TOTO, YTO MapALIFOTHCT,
BBIOpOILIEHHBIN HaJ 03€pOM, YIaJeT B BOY.

W3 2 6nu3HeIoB nepBbIM poanics MalbuiK. KakoBa BEpOSTHOCTD, YTO BTOPHIM
POIUTCSL JI€BOYKA, €CIH CPEAU OJIM3HEIIOB BEPOSITHOCTH POKICHUS 2 MATbUUKOB
1 2 neBoueKk cOOTBETCTBEHHO paBHa 0.6 u 0.4, a 7151 pa3HOMOJBIX OJIM3HEIIOB
BEPOATHOCTH POJUTHCS NEPBBIM /711 000X MOJIOB OJJMHAKOBA?
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9.

10.

11.

12.

13.

14.

15.

Urpanbras kocTh onopaceiBaetcs 9 pa3. HaliT BeposiTHOCTh TOTO, UTO a)
IIeCTepKa BhIMAAET 3 pa3a; 0) mecTepka BhITaAeT Oojiee Tpex pas; B) IIecTepka
BBINAJIET HEe OoJiee ceMU pas.

Cpenu cemsiH pxu 0,4% cemsiH copHsikoB. KakoBa BEpOsSTHOCTD IIPU ClIy4allHOM
ot6ope 500 ceMsiH OOHAPYKHUTH 5 CEMSIH COPHSIKOB?

19) Ilpu mraMoBke METaNIMYECKUX KJIEMM ToaydyaeTcst B cpeaHeM 90%
rogusix. Haiigure BeposTHOCTB TOTO, 4TO cpeau 900 kinemm okaxkercs ot 700 1o
820 roaHbIX.

Jan psin pacupeneneHus caydyaiHON BETUYUHBL X.

a)HaiiTu 3Hauenue *;

0) U300pa3uTh MOJUTOH PACTIPEICICHUS;

B) HalTH 1 N300pa3uTh rpaduecKu GyHKIUIO pacIpeeTCHHS,

I' JHAalTH BEPOSTHOCTb TOTO, UTO CllyyaiiHasl BeIMYMHA X MPUMET 3HAUECHUE B
HMHTEpBaje

[3,5; 7,5);

1) HaiiTu BeposTHOCTH TOTO, YTO CiTy4ailHas BETUYMHA HE TOMAaJeT B MHTEPBAll
[3,5; 7.5);

€) HallTH MaTeMaTUYEeCKOe OXKHJIaHUE CITy4alHOI BETUYHHBI X;

) HATH AUCHIEPCHUIO CITyyaifHOH BeTMUnHBI X;

Xi 2 4 6
Pi 0,4 0,3 0,1 *

~

JlaHbI 3aKOHBI paclpeesieHus] IBYX CIy4alHbIX BETUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydaifHbix BenuunH a )Z=X+Y; 6)U=XY.

Xi -2 0 1 2
Pi 0,2 0,1 0,2 0,5

Yi -1 0 2 4
Pi 0,2 0,2 0,5 0,1

Crnydaiinast BenmnunHa X 3a7aHa GyHKIMEH TJIOTHOCTH pacTpeieeHus
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0 opu x =0,
flx)y=<asinx npH 0 <x =<7,
0 opH x=>m.

Haiigure: 1) ynkuuto pacnpeneneHuss 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OXKUAaHKE, UCIIEPCUIO U CpeHEe KBaIpaTHUeCKOe OTKIOHEHHE; 3)
T T

»
BEPOSITHOCTb MTOTIAAaHMsI CITyJaifHOW BETMYMHBI X B HHTEPBAJI 6 4
[Moctpoiite rpaduku GyHKINN pacnpeielIeHus U IUIOTHOCTH PACIIPEICIICHUS .

Bapuanr 20

1. A). Ckonbko nepecTaHOBOK MOKHO MOJIYy4YHUTh U3 OykB ciioBa [IPUIOT?
b). Ckonbko nepecTaHOBOK Oy/JeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, HAa COTJIACHYIO OYKBY — Il HE YETHBIX BapHaHTOB?

2. A). CKOIBKO MepecTaHOBOK MOYKHO TOTYIHUTh U3 QP uncia 28475634737
b). CkonbKo mepecTaHoBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BapUAHTOB, C HCUETHOU ITU(PBI — JIJISI HCYSTHBIX BAPUAHTOB?

3. U3 6yks cnoBa [IOXJIEBKA coctaBnstoTcst mATHOYKBEHHBIE CIIOBA.
A).CKOIBbKO TaKHMX CJIOB MOKHO MOJY4YHUThH?
b) Ckousbko Takux cioB HaUMHaeTcs ¢ OykBbl [1?7
B) A ecnu croBa conepkaT He MeHee 5 OykB?

n-1
7
4. PGI_HI/ITL ypaBHeHI/Ie % =
C2n+l 13 .
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10.

11.

Ha pucynke npuseznena cxema 1

anekTpuyeckoit nenu. CoObITHS: Ak

={anemenT K padoraer}; C={ B enu HeT
paspeiBa}. Beipazuts coObitust C 1

E yepes cobbrhst A 1 As. ( 2 )

VY oxnoit oguHOKOU 6a0yIIKM Ob1TO 13 Komek. Cpenn KOTOPhIX ObUIH 6
KOPOTKOILEPCTHHIX U 7 JMHHOLIEpCTHBIX. Ha 8 MapTa oquHokas 6abyika
pelmia noJapuTh 6 Komiedek cocesiM. BeiOupana oHa ux ciydaifHBIM 00pa3oM.
HaiitTi BEepOsSITHOCTB TOTO, YTO CPE/IU TOIAPOYKOB a) POBHO 4 KOIIKHU OBLIH
JUTMHHOIIEPCTHBIE; 0) JUIMHHOIIEPCTHBIX KOIIEK OBLIIO HE MEHEE YEeThIPEX.

KoponeBa EnnsaBera Besesa OejloMIBEHKE BBIIINTH HA JIEHTE JJIMHBI a 1BC PO3LI.
Haiitu BEPOATHOCTDH TOI'0, YTO pACCTOAHUEC MCIKAY PO3aMH OKAXKETCSI MCHBIIIC al?.

Uwrcio rpy30BbIX aBTOMAIINH, MPOE3KAFOIINX 110 IIOCCE, HA KOTOPOM CTOUT
OCH30KOJIOHKA, OTHOCUTCS K YHCITY JIETKOBBIX MAIINH, MPOE3KAOIIUX I10 I0CCe,
Kak 3 : 2. BepogTHOCTb TOTO, UTO OyJIE€T 3alpaBlIAThCS IPy30Bas MalllliHa, paBHA
0,1; st TerkoBOM MaIIMHBI 3Ta BeposITHOCTH paBHa 0,2. K 6eH30K0I0HKE
noabexana mamuvHa. HaiiTu BepoATHOCTh TOTO, YTO TO IPy30Basi MalllnHA.

Mouety nogopacsiBaroT 9 pa3. KakoBa BeposITHOCTb TOT0, UTO TepO BHINAJIET: a)
TpH pasa; 0) He MEHee Tpex pas; B) Oosee 6 pas.

YcrpoiictBo coctout u3 1000 smeMeHTOB, paboTaBIIMX HE3aBUCUMO OJJUH OT
Apyroro. BeposSTHOCTh 0TKa3a Ka)kJ0ro U3 HUX B TEUEHUE BPEMEHH t paBHA
0,0025. HaitguTe BEpOATHOCTB TOTO, YTO 32 BpeMs t OTKaKyT POBHO 3 3JIEMEHTA.

BeposiTHOCTB ciydaiiHbIM 00pa3oM 0TOOPaHHOMY M3/ETHIO 0Ka3aThCs
cta”zapTHbIM paBHa 0,8. Haiinute BeposTHOCTB TOTrO, 4TO cpeau 300 B3AThIX
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Hayran uznenuit a) 180 okaxxyrcst crangapTHeIMU; 0) CTaHIAPTHBIMH OKQKYTCS
ot 155 mo 200 uzneau.

12. lan pan pacnpeneneHus cirydaifHON BEIMYUHBI X.
a)Haiitu 3Hauenue *;
0) n300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HAalTH W U300pa3uTh rpadudecku GyHKIIUIO pacIpeeIICHHS;
I' )JHATH BEPOSTHOCTh TOIO, YTO CiIydaiiHas BeauMunHa X IPUMET 3HaUCHHE B
UHTEpBaJe
[3,5; 7.5);
1) Haiitu BeposTHOCTB TOTO, UTO CilydaiiHas BEJIMYMHA HE NONAET B MHTEPBAJ
[3,5; 7.5);
€) HaliTh MaTeMAaTUYECKOE 0KMJIaHUE CIIy4allHOM BETMYUHBI X;
) HaliTU IUCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi 0 1 3 5
Pi 0,1 0,3 0,1 *

13. /laHbl 3aKOHBI pacpeesieHUs ABYX CIydyalHbIX BeTUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydailHeix BenuuuH a )Z=X+Y; 0)U=XY.

Xi 0 1 2 4
Pi 0,1 0,1 0,3 0,5

yi | -2 0 2 4
| 01 | 02 | 01 | 06

14. Cnyyaiinas BenuunHa X 3a/1aHa QyHKIMEH IUIOTHOCTH paclpeieeHHs

15.
0 opu x =0,
i
f(xX)=a—— opH 0<x<e-1,
x+1
0 opH x =e-1.

Haiimure: 1) pyHkuto pacnpeneneHus U HeOOXOAMMbIE KOHCTAHTHI; 2)
MaTEMaTHYECKOE OXKHUAAHNE, AUCTIEPCUIO U CPEHEE KBAIPATUUECKOE
OTKJIOHEHHE; 3) BEpOSITHOCTh MOMAaJaHusl Cy4yailHOW BeTM4HHbI X B HHTEpBaJ
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&

6.

' Ha pucyHke npuBezieHa cxema

(D;l). [Toctpoiite rpaduku QyHKIMIA pacipeseieHusl U MI0THOCTU
pacnpezeneHus .

BapuanT 21

A). CKOJBKO MEpecTaHOBOK MOXKHO MOIY4UTh U3 OykB cioBa OPXMJIEA?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBATHCS Ha TIIACHYIO OYKBY ISl YETHBIX
BapUaHTOB, HAa COTJIACHYIO OYKBY — JUIsl HE YETHBIX BApHAHTOB?

A). CKOJIBKO MepecTaHOBOK MOXKHO MONTYYUTh U3 mudp uncna 47563498457
b). Cxonpko mepecTaHOBOK OyeT HAYMHATHCS C YSTHOW UG PHI Ul YETHBIX
BapHaHTOB, C HEYETHOW TU(PBI — JIJIsl HEYSTHBIX BAPHAHTOB?

N3 6ykB cinoBa [IOYMHKA cocTaBinstorcst nITHOYKBEHHBIE CIIOBA.
A).CKOJIBKO TaKHX CJIOB MOKHO MOJTY4YHUThH?

b) Ckousbko Takux ci10B HauMHaeTcs ¢ OykBel [1?7

B) A ecnu ciioBa coznepkaT He MeHee 5 OykB?

n+2

Pewmuts ypaBHeHHe Cys =12+20n

anexkTpuyeckoit nenu. CoObITHS: Ak

={anemenT K paboraer}; C={ B 1ieru HET
paspsiBa}. Beipazuth cobbitus C u

C uepes coobrmus A u A,

B stmmke conepxurcs 10 namnouek, cpeau KoTopbix 3 namnsl o 60 Barr, a
octranbHble 10 100 BarT. Onpenenuts BEpOATHOCT TOTO, YTO CPEIN HAayIady
O0TOOpaHHBIX 6 JTaMIIOYEK OKa)KeTcs a) poBHO JBe 60 BaTTHbIE TaMIIbL; 0) He
6onee aByx 60 BaTTHBIX JIAMIL.
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7.

10.

11.

12.

VYnuTka nepenoia3aet TponuHky 3a 6 MuHyT. KakoBa BEpOATHOCTH TOTO, YTO
YIIUTKA 3aMETUT MOJI3YIIETO 10 TPOIHHKE JKYKa, €CIIM OHAa MOKET 3TO ClieaTh
JUIIb B TOM clly4yae, KOra *KyK HaXOAUTCs He Oosiee 4eM B IByX MUHYTAaX J10
MepeceyeHus Kypca yIUTKH, WK He 0oJiee 4eM B ABYX MHHYTaX MOCIIe
MepecevyeHust )KyKOM Kypca yJIUTKH.

Kypc xyka neprieHIuKyJIIpeH KypCy YJIUTKH.

B cnienmanusupoBanHyo 00JIbHUILY TOCTYNAIOT B cpeaHeM 50% O0nbHBIX C
3a0omeBanueM A, 30% — c 3abomeBanuem B, 20% — ¢ 3a6oneBanuem C.
BepositHoCcTh TOJTHOTO M3NIeueHus 6ose3Hu A pasna 0,7; s 6one3neit B u C
3TU BEPOSITHOCTU COOTBETCTBEHHO paBHbI 0,8 1 0,9. boyibHOM, MOCTYNMBILINIA B
00JIbHUITY, OBUT BEITIKCAH 310pOBBIM. HaliiuTe BEpOSITHOCT TOTO, YTO 3TOT
00IpHOM CTpanalt 3abosieBaHreM A.

TpaH3ucTOpHBII paAONIPUEMHUK CMOHTUPOBAH Ha 6 TOJYIPOBOAHUKAX, IS
KOTOPBIX BEpOATHOCTH Opaka paBHa 0,]. MpUEMHUK OTKa3bIBA€T IPU HAJTMUUU HE
MeHee JIByX OpakoBaHHBIX IMOJYIPOBOJHUKOB. HaliTu BEpOSATHOCTH TOTO, YTO: a)
OTKa)XyT POBHO 5 MOJYIPOBOJAHUKOB; 0) NpUEMHUK OyJeT paboTaTh; B)
MIPUEMHHK OTKAXKeET.

[TycTb BEpOSITHOCTB TOTO, UTO MACCAXKHUP OMO3/1aeT K OTIPABICHUIO 10€3/1a, paBHA
0,02. Haitnute yrcno Hanbomee BepOsITHOE YHCIIO OTMO3/AaBIINX U3 855
naccaxxupoB. KakoBa BEpOSATHOCTh TOTO, UTO OIO3/1a€T MEHBIIIE 5 MacCaXHUpPOB?

B nexe nmeercsa 90 crankoB, paboTaromux HE3ABUCUMO JPYT OT Apyra. s
Ka)KJIOTO CTaHKa BEPOSTHOCTH OBITH BKIIOUEHHBIM paBHa 0,9. Berunciaure
BEPOATHOCTH TOTO, UTO B HEKOTOPBII1 MOMEHT BPEMEHHU BKIFOUECHHBIMU OKaXKYTCS
a) poBHo 50 ctankoB; 0) oT 60 10 75 cTaHKOB.

JlaH psn pacupeneneHus ciayd4aiHON BeITUYUHbl X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJUTOH paclpeleleHHUs;

B) HailTH 1 n300pazuTh rpadudecku GyHKIMIO pacipeeIeHUs;

I' )HalTH BEpOSTHOCTh TOTO, UTO ClIydaiiHasl BelMYMHA X MPUMET 3HAUCHUE B
UHTEpBaJe

[3.5; 7,5);

1) HaiiTu BeposTHOCTH TOT0, YTO CiTy4aiiHas BEIUYMHA HE MONAJET B UHTEpBA
[3,5; 7,5);

€) HaliTh MaTeMaTUYEeCKOe 0KHJIaHUE CITy4allHOI BETUYUHBI X;
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’K) HAUTH TUCTIEPCUIO CITyIallHOW BEJTMYUHBI X;

Xi -2 1 3
Pi 0,4 0,2 0,1 *

SN

13. /laHbl 3aKOHBI pacIpeeIICHUs ABYX CIydalHBIX BeTHUUH X 1 Y
Haiitu 3akoH pacnpeneneHus ciydaiHbix BeauduH a )Z=X+Y; 0)U=XY.

Xi -4 0 1 2
Pi 0,2 0,1 0,2 0,5

Yi -1 0 2 4
Pi 0,2 0,2 0,5 0,1

14. Cnyyaiinas BenmnunHa X 3a1aHa QyHKIMEH TUIOTHOCTH PAaCIpeIeTICHHSI

0 mpu x =0,
X
Fx)= asmE npH 0 <x <2m,
0 mpu x =27.

Haiinure: 1) gyHkiuto pacnpeneneHus U HeOOXOAMMbIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OXKUAaHHE, JUCTIEPCUIO U CPpEAHEE KBaIpaTHUECKOe OTKIOHEHHE; 3)
T

»
BEPOATHOCTH ITONAJAHUS CIIyYaHHOW BEJMYUHBI X B HHTEPBAI 2°3 . [Toctporite
rpaduku QyHKIUN pacpeneneHuss U IIOTHOCTH PaclpeaesICHHS .
Bapuanr 22

1. A). CkonbKo nepecTaHOBOK MOYKHO MOJTYy4YHTh U3 OykB cinoBa OPTTAHU3M?
b). Cxonbko nepecTaHOBOK Oy/eT 3aKaHUYMBAThCs Ha TJIACHYIO OYKBY Il YETHBIX
BapUaHTOB, HAa COTJIACHYIO OYKBY — Uil HE YETHBIX BapUAHTOB?

2. A). CKOIbKO MepecTaHOBOK MOKHO MOTYYHUTh U3 IUdp uncna 29485764887
b). CkonbKko mepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IUQPHI IS YeTHBIX
BapUAHTOB, C HEUYETHOU ITU(PHI — JIUISI HCYSTHBIX BAPUAHTOB?
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3. U3 oykB cnosa [TOJAXAJIMM cocrtaBisitoTcst IATHOYKBEHHBIC CIIOBA.
A).CKOJIBKO TaKuX CJIOB MOXKHO MOJTYYUTh?
b) Cxonbko Takux CJIOB HauMHaeTcs ¢ OykBbI 11?7
B) A ecnu ciioBa conepxat He MeHee 5 OyKB?

4. PelmMTh ypaBHEHHE C? =17n

Ha pucynke npuseznena cxema

anekTpuueckoi nenu. CoObITus: Ak

={anemenT K paboraer}; C={ B memnu
HET pa3peiBa}. Beipazuth coObITHS

Cu C uepes cobbrrus A u A. _ e

T Kﬁ \)

6. Mama ucnexia JACCATb ITUPOKKOB C HauuHKOH. BHenHe IMUPOIKKHU ObLIH

—
w
—

—
N
—

N

oJuHakoBble. Cpeau 1ecATH MUPOKKOB YEThIPE OBLIN C MSICOM, a OCTAJIbHBIE C
karmycToi. OnpenenuTb BEpOITHOCTh TOTO, UTO CPENIN B3SITHIX Haylauy MATH
MUPOXKKOB OKAXKETCS a)TPU MACHBIX; 0) He 0oJiee TpeX KamyCTHBIX .

7. Koponesa EnuzaBera Benena OeonBelKe BHIIIUTH HA JIEHTE JJIMHBI @ IBE PO3HI.
Haiiti BEepOsSTHOCTB TOTO, YTO PACCTOSIHUE MEXY PO3aMHU OKAKETCS MEHbIIE af4.

8. B mepBoii ypHe HaxoauTCsa 01uH Oenblil ¥ 9 YepHBIX 1apoB, @ BO BTOPOH — OAMH
YepHbIN 1 5 OesbIX mapoB. M3 ka0l ypHBI yAaduiIu clydyaiHbIM 00pa3oM 1o
OJTHOMY LIapy, a OCTABIIHECS IIAPbl CCHINAIN B TPETHIO (CBOOOIHYIO) YPHY.
Haiinure BEposSTHOCTB TOTrO, YTO 1IAP, BBIHYTBIA U3 TPETHEU YPHBI, OKAXKETCS
OembIM.

9. PaanosnekTpoHHBIN KOMIUIEKC camosieTa-00MOapInpoBIIMKa BKIIFOYAET B ce0s 8
00BEKTOB. BeposTHOCTh paboThI Kax10ro oobekTa paBHa 0,9. OObEKTHI BBIXOAST
U3 CTPOS HE3aBHCHUMO OJMH OT Apyroro. HaliTu BeposTHOCTB TOTO, YTO : a)
OTKa)KeT XOTS ObI OJJUH 00BEKT; 0) OTKAXKYT POBHO IIECTh OOBEKTOB; B) OTKAXKYT
HE MEHee 1IEeCTU OOBEKTOB.
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10. Haitgue BEpOATHOCTB TOTO, uTO cpenu 200 uzmenuit okaxeTcst He OoJee Tpex
OpaKoBaHHBIX, €CJIM B CpeTHEM OpaKOBaHHBIE U3/IETHS COCTABISIOT 1%.

11. BeposTHOCTH U3rOTOBJIEHUS IETANIA CO CTAaHAAPTHBIMU pa3mepaMu pasHa 0,8.
Breruucnure BeposTHOCTB TOTO, uTO cpeau 300 aetanel craHgapTHBIMHA OyIyT OT
200 o 250.

12. lan psan pactupeeneHus CilydyailHON BeTUYUHBL X.
a)Haiitu 3Hauenue *;
0) 1300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HailTH U n300pazuTh rpadudecku GyHKIUIO paclpeIeIeHUS;
I' JHATH BEPOSTHOCTH TOTO, YTO CiIydaiiHas BeauunHa X MPUMET 3HaueHHUE B
UHTEpBaJIe
[3,5; 7.5);
1) HaiiTu BeposTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJ
[3,5; 7.5);
€) HaliTh MaTeMAaTUYECKOE 0XKHMJIaHUE CIIy4allHOI BETUYUHBI X;
) HaliTU AUCIIEPCHIO CITy4yallHOM BETMYMHBI X;

Xi -1 3 4
Pi 0,4 * 0,15 0,15

N

13. JlaHbI 3aKOHBI pacnpeeNieHus] ABYX CITy9alHBIX BeTHUMH X U Y
HaiiTu 3akoH pacnpenenenus ciaydaiHbIX BenuyuH a )Z=X+Y; 6)U=XY.

Xi -1 0 1 2
Pi 0,4 0,1 0,3 0,2

yi | -2 0 1 2
m| 01 | 03 | 01 | 05

14.Cnyqaitnas BenmurHa X 3a7aHa GyHKIIUEH MIIOTHOCTH pacipeIeseHUs

-

] = 7
OpH X=——,
4

i i
Fix)=<acos2x mpu _E{XEE’

T
0 opE xx—.
4

o
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Haiinure: 1) yHkuto pacnpeneneHus U HEOOXOAMMbIC KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OKUIaHNE, TUCTIEPCHIO U CPEHEe KBaAPATHUECKOE OTKIOHEHHE; 3)
i i

BEPOSITHOCTB IIOIIAIaHUS CIy4allHOM BEIUYUHBI X B HHTEPBAIl 2 12
IToctpoiite rpaduku GyHKIUH pacnpeAesaeHnus U IVIOTHOCTH PACIPENSIICHUS .

Bapuanr 23

1. A). CxonbKo mepecTaHOBOK MOYKHO TOJyduTh U3 OykB ciioBa HATYPIHIUK?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBATHCS Ha TIACHYIO OYKBY ISl YETHBIX
BapHaHTOB, HA COTJIACHYIO OyKBY — Il HE YETHBIX BapUAHTOB?

2. A). CKOJBKO MepecTaHOBOK MOKHO MOTYYHTh U3 mudp drcna 48375637558 ?
b). CkonbKko mepecTaHoOBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BapUAHTOB, C HEUETHOU ITU(PBI — [Tl HCYSTHBIX BAPUAHTOB?

3. U3 6yks cnoa INIOTUHA coctaBisitoTcst IITHOYKBEHHBIE CIIOBA.
A).CKOJIBKO TaKHMX CJIOB MOYKHO MOJIY4YHUThH?
b) Ckousbko Takux ci10B HauMHaeTcs ¢ OykBbl [1?7
B) A ecnu cioBa conepkaT He MeHee 5 OyKB?

n-1

+3 _
4. Pemmts ypaBHEHHE ——=h

n+3

Ha pucynke npusesieHa cxema

smexrpudeckoil ern. CoGprrus: A

={anemeHT K pabdoraer}; C={ B 1ienu
HET pa3pbiBa}. Beipasuts coObITHS

cu C gyepe3 COObITHS Ak U Ac. ‘

—
w
~—
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10.

11.

12.

B Baze cToso 12 nBeToB : 7 pO30BBIX P03 U S5 KENTHIX TIOJNbNAHOB. Haynauy
B3sUM 5 1BeTOB. ONpeeuTh BEPOSITHOCT TOTO, UTO JKENTHIX TIOJBIAHOB CPEeIU
HUX OyJIET a) pOBHO 2 MITYKH; 0) He OoJiee ABYX.

B deThipexyroapHUK ¢ BepimmHamMu B Toukax (—2.,2);(2,2);(2,-2); (-2,-2)
Haymady OpomieHa Todka (X ,y ). HaiiTH BEpOsSTHOCTH TOTO, YTO
KOOPIMHATHI TOYKH YIOBJIECTBOPSIOT HEPABEHCTBY ¥ - X < 1.

W3 2 61u3HeIoB mepBhIM poaUICS MallbuiK. KakoBa BEpPOSTHOCTD, YTO BTOPBIM
POIIUTCS TOKE MAITLYHK, €CITU CPEH OJTM3HEI[OB BEPOSITHOCTh POXKIACHUS 2
MaJIbYUKOB U 2 JI€BOYEK COOTBETCTBEHHO paBHa 0.6 u 0.4, a 1J1s pa3HOMOJIBIX
OJIN3HEIOB BEPOSITHOCTh POJUTHCS TIEPBBIM JIJIs1 000MX ITOJIOB OJIMHAKOBA?

Ha0uroieHnsiMH yCTaHOBJICHO, YTO B HEKOTOPOU MECTHOCTH B HIOJIE B CPEIHEM
ObIBaeT 12 Mo IMBBIX JHEH. KakoBa BEpOSTHOCTH TOTO, YTO U3 BOCBMHU
CIIy4aifHO BBIOPAHHBIX B ’TOM MECSIIE THEH a ) POBHO IMATh OKAXKYTCS
JOXIJTUBBIMU; 0) TOKIJTUBBIMU OKQXKYTCSI XOTSI OBl UETHIPE JHS; B) JIOXKUITUBBIMH
OynyT He Ooiiee 6 qHEN?

Haiinure BeposTHOCTH TOTO, 4TO cpeau 200 u3aenuii okaxkercst 0osee Tpex
OpaKOBaHHBIX, €CJIM B CpEIHEM OpaKOBaHHBIE U3/ICHS COCTABISIOT 1%.

BeposiTHOCTB, UTO pOCT YenoBeKa HaXoAUTCA B uHTepBase ot 164 no 174 paBna
0,8. a) Haiinure BEpOsATHOCTH TOTO, YTO CPEIM BCTPETUBIIUXCS BaM Ha yiuie 300
YeJI0BEK POCT poBHO 125 yenoBek He OyneT HaXOAUThCS B HHTEpBaiie oT 164 1o
174.6) Haiinmure BeposITHOCTH TOTO, YTO CPEAN BCTPETUBIINXCS BaMm Ha yiuie 300
yenoBek 0yayT oT 120 1o 250 yenoBek, yeil pocT HAXOUThCS B UHTEpBasie OT 164
1o 174.

JlaH psn pacupeneneHus Ciyd4aiHoN BeINYUHbI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJUTOH PacIpeleleHHUS;

B) HailTH U n300pazuTh rpaduyecku GYHKIHMIO pacipeIeeHUs;

I' )HalTH BEPOSTHOCTh TOTO, UTO ClIyyaiiHas BeIMYrMHA X MPUMET 3HAUCHUE B

UHTEpBaJe

[3,5; 7,5);

1) HaliTu BeposATHOCTB TOT0, YTO CilydaiiHas BEIUYHMHA HE MONAJET B UHTEpBAI
[3,5; 7,5);

€) HaliTh MaTeMaTUYeCKOe 0KHJIaHUE CITy4ailHOI BETUYUHBI X;
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’K) HAUTH TUCTIEPCUIO CITyIallHOW BEJTMYUHBI X;

Xi 4 6 7
Pi * 0,3 0,2 0,1

N

13. /laHbl 3aKOHBI pacIpeeIICHUs ABYX CIydalHBIX BeTHUUH X 1 Y
Haiitu 3akoH pacnpeneneHus ciydaiiHeiX BenuuuH a )Z=X+Y; 0)U=XY.

Xi -3 -1 1 2
Pi 0,2 0,4 0,3 0,1

Yi -2 -1 1 3
Pi 0,1 0,2 01 0,6

14. Cnyyaiinas BenmnunHa X 3a1aHa QyHKIMEH TUIOTHOCTH PAaCIpeIeTICHHSI

0 opH x< -,
x
Fx)= acosz OpH — 7 < X <7,
0 pH x>

Haiigure: 1) pynkuuto pacnpeneneHuss 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTeMaTHYECKOe OXKUTAHKE, JUCIICPCUIO U CPEIHEE KBAIPaTHUECKOE OTKIIOHCHHE; 3)

0:—
E
BEPOSITHOCTB MOIAIaHUS CIy4aliHOM BEITUYMHBI X B HHTEPBAI 2/ ITocTporite
rpaduKku GYHKLIUH pacrpeieieHuss U IUIOTHOCTH PACHIPEICIICHUS .

Bapuanrt 24

1. A). CkonbKo nepecTaHoBOK MOKHO MOITy4uTh U3 OykB ciioBa MITHAPET?
b). Ckonbko nepecTaHOBOK Oy/JeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, Ha COTJIACHYIO OYKBY — Il HE YETHBIX BapHaHTOB?

2. A). CKOJBKO MepecTaHOBOK MOXKHO TOTYIHTh U3 QP uucia 47362754647
b). Cxonbko mepecTaHOBOK Oy/IeT HAUMHATHCS C YETHOM UG PHI TSl Y€ THBIX
BapUAHTOB, C HEUETHOU ITU(PBI — JIJIsI HEYETHBIX BApUAHTOB?

3. U3 6yks cnosa [INTOMBUP coctaBnstoTcst MATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CJIOB MOKHO MOJIYYUTH?
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b) Cxonbko Takux ciioB HaunHaeTcs ¢ OykBbI [1?7
B) A ecnu ciioBa coaeprkar He MeHee 5 OyKB?

A:+2 _ P
9

c2.

n+2

" Ha pucyHke npuBeneHa cxema ‘Q)f
anexTpuyeckoi renu. CoObITHs: Ak
={anemenT K padoraer}; C={ B enu
HET pa3peiBa}. Beipazuts coObitust C u

C uepes coberrnst A u A ‘LZ

4. Pemutb ypaBHEHUE

—

6. B crynenueckoii rpymnme 20 4enoBek, U3 KOTOPBIX 6 JEBYIIEK, & OCTaIbHbIE —
1oHOIIM. /lekaHat jaji cTyJeHTaM 3TOH rpymniibl 5 OMIeTOB Ha KOHLEPT IPYIIIbI
«Tp1100ypi0». HaliTi BepoATHOCTH, YTO a)TOJBKO 2 OuiieTa JI0CTaHyTCs
JeByILIKaM; 0) He MeHee TpeX OUJIETOB JOCTaHYTCS JAEBYLIKAM.

7. Ha kpyre ans MeTaHusl IpOTUKOB HApUCOBAaHBI 4 KOHIEHTPHUUECKUX OKPYKHOCTH.
Paaunyc BHelHero Kkpyra paBeH S, a paJuychl OCTaIbHBIX KPYTOB paBHbI 4r,31,2r
U I COOTBETCTBEHHO.
BHyTpeHHuil Kpyr u 1Ba KoJblla, OTpaHUYEHHBIE pajuycamu 2I u3r , a Takxe 41 u
or- 3akpaienbl. OnpeneanuTs BEpOSTHOCTh NONaJaHus IPOTHKA B
3alITPUXOBAHHYIO 00JIACTh.

8. HNmeercs 10 MoHeT, mpyuyeM y OJTHOM U3 HUX TepOd ¢ 00enX CTOPOH, a OCTAIbHEIE
MOHETHI 00bIuHbIe. Hayran BEIOpaHHYIO MOHETY, HE pasriisabiBasi, Opocatot 10
pas, mpuYeM MpH BceX OpocaHusX OHa maaaet repoom kBepxy. Haitnure
BEPOSITHOCTH TOT'0, YTO ObljIa BEIOpaHa MOHETa ¢ 2 repbamu.

9. Pabouwmii oOciyxnBaeT 12 OMHOTUITHBIX CTAHKOB. BEpPOSTHOCTH, YTO CTAaHOK
notpe0yeT BHUMaHUs pabovyero B TeUeHHe MpoMexyTka Bpemenu T, paBHa 1/3.
Haiitu BeposTHOCTB TOr0, uTO 3a Bpemst T a) 2 cTaHka moTpeOyroT BHUMaHHUS
pabouero; 0) MeHee 2-X CTaHKOB NOTPeOYIOT BHUMaHHUs pabovero; B) XOTs ObI 2
CTaHKa NoTpeOyloT BHUMaHUs paboyero.
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10. Mpsaunbamna oocmykuaet 1000 Beperen. BeposTHOCTh 00pbIBa HUTH Ha |
BepereHe B TeueHue | mun pasna 0,003. Beruucinure BEposITHOCTh TOTO, YTO B
TedeHue | MUH nmpou3oiieT He 6ojee ABYX 0OpPHIBOB

11. U3 Gounb1oii mapTuu NpoayKIuu, conepsxamieit 80% u3aenuit nepBoro copra,
Hayran orouparot 200 uznenuii. Beraucinure BEpOSATHOCTh TOTO, YTO CPEIU
oroOpaHHbIX OyneT a) poBHo 80 u3nenuii 1 copra; 6) He meHee 50 u He H6onee 90
W3IEIUI TIEPBOro COpTaA.

12. lan psan pactpeeneHus ClydailHON BETUIUHBL X.
a)HaiiTu 3Hauenue *;
0) U300pa3uTh MOJUTOH PACTIPEICICHUS;
B) HailTH U n300pazuTh rpadudecku GyHKIUIO paclpeeIeHUS;
I' JHAHTHU BEPOSTHOCTD TOTO, UTO ClydyaiiHasi BeInMurMHa X MPUMET 3HAUCHUE B
HMHTEpBaje
[3,5; 7.,5);
1) HaiiTu BepossTHOCTH TOr0, YTO Cily4aiiHas BEIUYMHA HE MONAJET B UHTEpBAJl
[3,5; 7.5);
€) HaliTh MaTeMAaTUYECKOE 0KMJIaHUE CIIy4allHOM BETMYUHBI X;
) HalTU AUCTIEPCHIO CITy4YalHOW BEMTUYMHBI X;

[EEN

Xi 3 5 6
Pi * 0,25 0,1 0,3

13. JlaHbI 3aKOHBI pacnpeeNieHus] ABYX CITy9alHBIX BeTHUMH X U Y
HaiiTu 3akoH pacnpenenenus ciaydaiHbIx BenuuuH a )Z=X+Y; 6)U=XY.

Xi -3 0 1 2
Pi 0,1 0,1 0,3 0,5

yi | -1 1 2 4
m| 01 | 02 | 01 | 06

14. Cnyuaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleleHUs
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0 opu x =1,

Jx)=9a
— OpH X =1
X

Haiinure: 1) yHkuto pacnpeneneHus U HEOOXOAMMbIC KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OKUIaHNE, TUCTIEPCHIO U CPEIHEe KBaAPATHUECKOE OTKIOHEHHE; 3)

BEPOSITHOCTB IIOIIAIaHUs CIy4aiHOM BEIUYUHBI X B HHTEPBAI [D?S . IToctpoiite
rpaduku QyHKIHA pacpeaesieHus] W IJIOTHOCTH PacTpeIeIICHNUS .

Bapuanr 25

1. A). CxonbKo mepecTaHOBOK MOYKHO MOJydnuTh U3 OykB cioBa MOHETA?
b). Ckonpko mepecTaHOBOK OYyJET 3aKaHYMBATHCS HA TNIACHYIO OYKBY JJIsl YETHBIX
BapHAHTOB, Ha COTJIACHYIO OYKBY — Ui HE YETHBIX BaPHAHTOB?

2. A). CKOJbKO MepecTaHOBOK MOKHO MOJTYYHUTh U3 Hudp uncna 347657263747
b). Ckonbko nmepecTaHOBOK OyJeT HAYMHATHCS ¢ YETHOM IIU(PHI 171 YeTHBIX
BApUAHTOB, C HEYETHOU HUPPHI — JIJIT HEUETHBIX BAPHUAHTOB?

3. U3 6yks cnosa IINIOTHUK cocraBistoTcs nATHOYKBEHHBIE CIIOBA.
A).CKOJIBKO TaKMX CJIOB MOYKHO IOJIY4YHUThH?
b) Ckonpko Takux ciaoB HaunMHaeTcs ¢ OykBbl [1?7
B) A ecnu cinoBa coneprkar He MeHee 5 OyKB?

4. PeummnTh ypaBHEHHUE 17C,, . = 9Can:l

I
' Ha pucyHke npuBeieHa cxema

anekTpuueckoi nenu. CoObITus: Ak

~< T)—
={anemenT K paboraer}; C={ B 11eru HET [

paspsiBa}. Beipazuth coobitus C u

C yepes COObITHS Ak u Ac.

—
N
—

£ -

00

—
w
N—
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10.

11.

12.

Y Masnsima B Kysibke Jexanu 12 koHder: 5 kapamennek U 7 MOKOJIaTHbIX.
Kapiicon He risas 3amycTui B KyJIeK pyKy u goctai 7 koHdet. Haiitu
BEPOATHOCTH TOTO, uTo Y Kapiicona B pyke okazanoch a) 4 MIOKOJIaJHBIX
KOH(ETHI 1 3 KapaMmembKy; 0) IOKOIaIHBIX KOH(DET 0Kazaiock He Ooee 2.

Ha kpyre nis MetaHust JpOTUKOB HApUCOBaHbl 4 KOHIEHTPUUECKUX OKPYKHOCTH.
Pagunyc BHemHero Kpyra paBeH Sf, a paJuychl OCTaIbHBIX KPYTOB paBHEI 4r,3r,2r
U I COOTBETCTBEHHO.

BuyTtpennuii Kpyr u 1Ba KoJiblia, OTpaHUYEHHBIC paguycamu 2r u3r , a Takxke 4r u
or- 3akpaiteHbl. OnpeneanuTb BEpOSTHOCTD NIONAaJaHus IPOTHKA B
HE3aIITPUXOBAHHYIO 001aCTh.

[Ipu nepenrBaHUM KPOBU HAJI0 YUUTHIBATh IPYIIY KPOBU JOHOPA U OOJIBHOTO.
YenoBeky, UMEIOLEMY YETBEPTYIO TPYIIILY KPOBU, MOKHO MEPEIUTH KPOBb
000 TPYMIIBL; YEIOBEKY CO BTOPOU UM TPEThEll rPyNoil KpOBU MOKHO
MepenuTh KPOBb TMOO TOH K€ IPyMIIb, INOO MEPBOIi; YEIOBEKY C MEPBO
IPYIIION KPOBU MOKHO NEPENIUTH TOJIBKO KPOBb NIEPBOM TPYIIIBI

Kuralickuii 3aB0J1 M3roTaBIMBACT U3CIHUS, KAXKI0C U3 KOTOPBIX C BEPOSITHOCTHIO
1/3 okasbiBaercs ieeKTHBIM. J{J1s1 KOHTPOJIS IPOIYKIIMK BEIOUPACTCS 8 M3/ICITHIA.
HaiiTi BeposiTHOCTB TOTO, YTO @) HU B OJTHOM M3/ETUH HE OyneT nedekra; 6) He
MeHee YeM B TpeX u3enuii Oyaer oOHapykeH 1e(eKT; B) POBHO B IIATH H3CITHIX
OyneT nedexr.

B 3putenbHoM 3ane Haxoautcs 500 yenoek. KakoBa BEpOATHOCTb TOTO, UTO
CpeIu HUX UMEeEeTCs 3 JIEBIIU, €CJIH JIEBIIU B CPEAHEM COCTABISIOT 1%?

BeposiTHOCTB BBIX0/1a KOH/IEHCATOpA U3 CTPOs B TeUueHUE BpeMeHu t paBHa (,3.
BrruncnuTe BEpOSTHOCTH TOTO, YTO 32 ATOT MPOMEKYTOK BPEMEHH U3
uMmeromuxcs 150 KOHAeHCATOPOB BBIMIET U3 CTPOsI a) poBHO 50 KOHIEHCATOPOB;
0) ot 40 1o 80 KOHIEHCATOPOB.

JaH psin pactipenieneHus ciiy4aiHOW BeJIMYMHBI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJIUTOH PaCHpEACTICHHUS;

B) HalTH U N300pa3uTh rpaduecKu GyHKUIHUIO pacIpeeNeHH s

T' JHAHTH BEPOSTHOCTh TOTO, UTO ClydaiiHasi BeIHMUMHA X MPUMET 3HAUCHUE B
UHTEpBaJe

[3,5; 7,5);
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1) HaiiTi BepoSATHOCTB TOTO, UTO CiTydaifHasi BeTUYMHA HE TIOMAIeT B UHTEPBAJ
[3,5; 7,5);

€) HATH MaTeMaTHYECKOE OKUAaHUE CITy4YalHON BETMYUHBI X;

) HaliTU UCIIEPCHIO CIIy4yallHOM BETMYUHBI X;

~

Xi 2 4 6
pi 0,3 0,3 0,1 *

13. JlaHbl 3aKOHBI pacnpeesicHus ABYX CIIy4allHBIX BeTHUuH X U Y
Haiitu 3akoH pacnpeneneHus ciydaiHbix BeauduH a )Z=X+Y; 0)U=XY.

Xi -1 0 2 4
Pi 0,2 0,1 0,2 0,5

Yi -1 0 1 2
Pi 0,2 0,2 0,5 0,1

14. Cnyudaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleeHUs
15.
0 opH x =10,
Fx)=4a(x-10) npu 10 <x <11,
0 opH x>11.

Haiinure: 1) gyHkiuto pacpeneneHus U HeOOXOAMMbIE KOHCTAHTHI; 2)
MaTEMaTHYECKOE OXKUAAHNE, JUCIIEPCUIO U CPENHEE KBAIPATHUECKOE
OTKJIOHEHHE; 3) BEpOSITHOCTh MOMAaJaHusl Cy4ailHOW BeTUYMHbBI X B HHTEpBaJ

[9?1 510, 4). [Toctpoiite rpaduku QyHKIMIA pacnipefeeHusl U MIIOTHOCTH
pacrpeiesieHus .

Bapuanr 26

1. A). CkonbKO nepecTaHOBOK MOKHO MOMY4YHUTh U3 OykB ciioBa MEITAD®OH?
b). Cxonpko nepecTaHOBOK Oy/eT 3aKaHUYMBAThHCs Ha TJIACHYIO OYKBY ISl YETHBIX
BapHaHTOB, Ha COTJIACHYIO OYKBY — Uil HE YETHBIX BapHAHTOB?

2. A). CKOIBbKO MepecTaHOBOK MOKHO MOJTYYHUTh U3 MUQp uncnad8674968477
b). Cxonbko mepecTaHOBOK Oy/IeT HAUMHATHCS C YETHOM UG PHI TSI YeTHBIX
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BapHaHTOB, C HEYETHOU U(PBI — JIJIsI HEYETHBIX BApUAHTOB?

3. U3 6ykB cinoBa [IMI'EHT cocrtaBisroTcst nAaTHOYKBEHHBIC CIIOBA.
A).CKOJIBKO TaKuX CJIOB MOYKHO MOJTYYUTh?
b) Cxonbko Takux cIOB HauMHaeTcs ¢ OykBbI 11?7
B) A ecnu ciioBa conepkat He MeHee 5 OyKB?

4. Pemuth ypaBHEHUE P, + Py, =P, +(2P,.,)

n

Ha pucyHke npuBesieHa cxema 1
anekrpuyeckoi nenu. CoobiTus: A, £
={anemenT K paboraer}; C={ B memnu

HET pa3psiBa}. Beipa3uTh coOBITHA

Cu E gepe3 coObiTHs A, 1 Ax. _<’—~> <, ‘>

6. U3 12 cryneHTOB 8 NMEIOT CIOPTUBHBIE pa3psiabl. HailTk BEpOsSTHOCTH TOTO, UTO
cpelu BBIOpaHHBIX Hay/ady 5 CTYJI€HTOB CIIOPTUBHBIN pa3ps] UMEIOT a)3
YeJIoBeKa; 0) MEHee TPEX YeJIOBEK.

7. Hesnaiika u [loHunK 10roBOpUINCEH BCTpETUTHCS Y poHTaHa Mexay 10 u 11
yacamu yTpa. Kaxaplil U3 HUX MOKET IPUNUTH K (POHTAHY B JIFOOOM MPOMEKYTOK
Bpemenu oT 10 o 11 yacamu yrpa. Onpenenurb BEpOSITHOCTh TOTO, UTO BpeMs
OKUJAHUS OJHUM JIpyroro Oyaer He 6oJbiie 15 MUHYT.

8. Cpemu nacenenus 33,7% umetrot niepyto 37,5% —- BTopyro, 20,9% —TpeTbio u
7,9% — deTBepTyrO IpymIy KpoBH, a) Haiiiure BepOSATHOCTH TOTO, YTO CIIyYaiHO
B3ATOMY OOJIbHOMY MO>KHO MEPETUTh KPOBB CIIYYaifHO B3SITOTO IOHOPA, 0)
Haiigute BepoSITHOCTB TOTO, UTO MEPEMBaHUE KPOBH MOKHO OCYIIECTBUTD, €CIIU
HUMEIOTCS 2 IOHOpA.

9. backer6onuct nenaer 8 GpOCKOB MsIUOM B KOp3HHY. BeposTHOCTS monaianus
MsT4a IpU KaxJ10M Opocke oinHaKoBa U paBHa 0,4. HAMTH BEPOSITHOCTH TOTO, YTO
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a) 6ackeTOOIMCT POBHO 4 pasa MomnajeT MIYOM B KOp3UHY; 0) oma aHuii B
KOp3HWHY OyJIeT MEHee IIATH B) MonajgaHuil MssaoM Oyzaet He Oonee 5.

10. 3aBox ornpaBwit apTuto koucepBoB B 2000 mtyk. BeposaTHOCTH TOTO, 4TO
KOHCepBHas 0aHka OyaeT pasrepMmernsupoBana, pasHa 0,0035. Kakosa
BEPOATHOCTH TOTO, UTO pa3repMeTU3UpPOBaHO OyAeT He Oosee 4 OaHOK
KOHCEpPBOB?

11. Ilpu mwTaMIoBKe METAUTMYECKUX KJIEMM Moy4daercs B cpeaHeM 80% roaHbIx.
Haiigure BeposiTHOCTB TOTO, uTO cpenu 900 kinemm okaxercs a) 750 rogHsIx; 0)
ot 700 1o 820 rogHEbIX.

12. [lan psn pactpeneneHus caydailHOW BeTUYUHBI X.
a)HaiiTu 3Hauenue *;
0) 1300pa3uTh MOJIUTOH PACTIPEACTICHHUS;
B) HalTH 1 N300pa3uTh rpadudecku GyHKIUIO pacipeesiCHs;
I' JHAalTH BEPOSITHOCTb TOTO, UTO CllyyaiiHas BeIMUMHA X MPUMET 3HAUCHUE B
HMHTEpBaje
[3,5; 7,5);
1) HaiiTu BeposTHOCTH TOTO, YTO CITy4aiiHas BETUYMHA HE TOMAaJeT B UHTEPBAl
[3,5; 7.5);
€) HallTH MaTeMaTUYeCcCKoe 0XKHUJIaHUE CITydYailHOW BETUYHHBI X;
) HaliTU IUCIIEPCHIO CITy4yallHOM BETUYMHBI X;

Xi 0 6 7
Pi 0,1 * 0,15 0,3

w

13. JlaHbl 3aKOHBI pacnpeeneHusl ABYX CIIy4ailHbIX BeIUYUH X U Y
Haiitu 3akoH pacnpenenenus ciydaiiHbix BenuunH a )Z=X+Y; 6)U=XY.

Xi 0 1 2 4
Pi 0,1 0,1 0,3 0,5

yi | -2 0 2 4
m| 01 | 02 | 01 | 06

14. Cnyyvaiinas BenmuunHa X 3a/aHa QyHKIMEH IUIOTHOCTH pacIpeieNCHHs

15.
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0 mpu x =0,
fl)y= asin% npH 0 <x <2,
0 npH x >2r7.

Haiinure: 1) pyHkuto pacnpeneneHus U HeOOXOAMMbIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OKUIaHNE, TUCTIEPCHIO U CPEHEe KBaAPATHUECKOE OTKIOHEHHE; 3)

—" j?_'
»
BEPOSITHOCTB IIOIIAIaHUs CIy4aiHOM BEIUYUHBI X B HHTEPBAI 3 . IToctpoiite
rpaduku QyHKIHA pacpeaesieHus] W IJIOTHOCTH PacTpeIeIICHUS .

Bapuanr 27

1. A). CkonbKo nepecTaHOBOK MOKHO MOJy4HuTh U3 OykB ciioBa MAMOHE3?
b). Cxonbko nepecTaHOBOK Oy/1eT 3aKaHUYMBAThCs Ha TJIACHYIO OYKBY I YETHBIX
BapHaHTOB, Ha COTJIACHYIO OYKBY — Il HE YETHBIX BapHaHTOB?

2. A). CKOIBKO MepecTaHOBOK MOXKHO TOTYIHUTh U3 QP uncia 48573645857
b). CkonbKo mepecTaHoBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BapUAHTOB, C HCUETHOU ITU(PBI — JIJISI HCYSTHBIX BAPUAHTOB?

3. U3 6ykB cnoBa [IEYHUK cocransirorcs nsaTHOYKBEHHBIE CI0BA.
A).CKOIBbKO TaKHMX CJIOB MOKHO MOJY4YHUThH?
b) Ckonpko Takux ciaoB HaunMHaeTcs ¢ OykBbl [1?7
B) A ecnu croBa conepkaT He MeHee 5 OyKkB?

4. PemuTh ypaBHEHHE A2, -P,_, =30P,

n
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6.

10.

' Ha pucyHke npuseneHa cxema

anexkTpudeckoi nermu. CoobiTus: A,
={anemenT K pabotaer}; C={ B enu Her
paspsiBa}. Beipa3zuth coobiTuss C u

C uepes cobbimus A u Ax.

B norepee «Crioptinoro 5 u3 35» y4acTHUK JIOTEPEU, TPABUIIBHO yrajaBimui 4
WM 5 BUJOB criopTa u3 35 , nojyvaer AeHexHbIi npu3. Hailitu BeposTHOCTS TOTO,
YTO JAHHBIN YYaCTHUK YTaJaeT a) 5 BUJIOB CIIOPTA; 0) MOIYUYUT JEHEKHBIN MpU3.

JIuca Anuca u Kot bazunuo norosopunuce Berpetuthes Ha [lone Uynec B
Crpane lypakoB Mexnay 11 u 12 yvacamu Houn. Kaxxaplii U3 HUX MOXET IPUUTH
K MECTY BCTpEUH B K000 IpoMexyTok BpemeHu oT 10 1o 11 yacoB Houwm.
OrnpenenuTb BEpOSTHOCTh TOTO, YTO BPEMsI OKUJAHUS OJHUM JPYTroro OyneT He
6onbiie 20 MUHYT.

Ha 3 nouepeit — Anucy, Mapuny u EneHy — B ceMbe BO37105KeHa 00s13aHHOCTh
MBITh nocyy. [Tockonbky Aununca crapiiast, e mpuxoauTcs BeIMOIHATL 40% Beeit
pabotsl. Octanbabie 60% padoTel Mapuna u Enena nenst noposny. Korna
Anuca MOeT Mocyay, BEpOsITHOCTH JIJisi Hee pa30UTh M0 KpalHeW Mepe O/IHY
tapenky paBta 0,02. [Ins Mapunsl 1 EneHsl 3Ta BEpOSITHOCTh paBHA
cootBeTcTBeHHO 0,03 1 0,04. Ponurenu He 3HAIOT, KTO MBUI IIOCY/ly BEYEPOM, HO
OHH CJIBIIIANN 3BOH pa30uToi Tapenku. KakoBa BEpOSITHOCT TOTO, UTO MOCYAY
MbL1a Enena?

Cpenu xokoHOB HekoTopoi naptuu 40% 1uBeTHbIX. KakoBa BEpOsSATHOCTH TOTO,
gT0 cpeau 10 oToOpaHHBIX KOKOHOB @) IIBETHBIX OyAeT 3 KOKOHA; 0) IIBETHBIX
KOKOHOB Oy/IeT HE MEHee TPEeX; B) IIBETHBIX KOKOHOB OyieT He Ooee 9.

BeposiTHOCTB TTOTIaianus B e MpH KaxkaoM BeicTpenie paBHa 0,001. Haitgure
BEPOATHOCTH MOMNAJaHUs B LIedb IByMs U Ooliee BbicTpesnaMu mipu 3aire u3 3000
OpYIUU.
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11. Mpsounenmuna oocmysxkuBaer 1000 BepeTeH. BeposaTHOCTh 0OpbIBa HUTH Ha
OJIHOM BepeTeHe B TeueHrue MUHYThI paBHa 0,002. HailTu BEposITHOCTB TOTO, UTO
B TE€UEHHE MUHYTHI OOPHIB IMPOU30MAET Ha a) TpeX BepeTeHax; 0) ot 13 go 40
BEpeTeHaXx.

12. Jlan psin pacrpeesieHus CIIy9aitHOM BEJIMUYUHBI X.
a)Haiitu 3Hauenue *;
0) 1300pa3uTh MOJIUTOH PACIPEACTICHHUS;
B) HalTH 1 N300pa3uTh rpaduuecKku GyHKIUIO PaCIpeaeTICHHS;
I' JHAalTH BEPOSATHOCTD TOrO, YTO CllydaiiHas BeIMUMHA X MPUMET 3HAUCHUE B
UHTEpBaJe
[3,5; 7,5);
1) Haiitu BeposiTHOCTB TOTO, UTO CilydaiiHasi BEIMYMHA HE TONaIeT B MHTEpBal
[3,5; 7,5);
€) HallTH MaTeMaTUYECKOE 0KHJIaHUE CIIy4alHOI BETUYUHBI X;
) HaliTU AUCIIEPCHIO CITy4yallHOM BETUYUHBI X;

Xi 1 2 4
pi 0,1 0,2 0,1 *

~

13. JlaHbl 3aKOHBI pacnpeeneHusl ABYX CIIy4ailHbIX BeIUYuH X U Y
Haiitu 3akoH pacnpenenenus ciydaifHbix BenuunH a )Z=X+Y; 6)U=XY.

Xi -4 0 1 2
pi 0,2 0,1 0,2 0,5

Yi -1 0 2 4
Pi 0,2 0,2 0,5 0,1

14. Cnyuaiinas BenuunHa X 3a/1aHa QyHKIMEH IUIOTHOCTH pacHpeieeHHs

0 pH x = -2,
fl)= amsg npH — 27 <x <27,
0 npH x =27

Haiigure: 1) pynkuuto pacnpeneneHuss 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTeMaTHYECKOE OXKHUTaHHE, JUCIICPCHIO M CPETHEE KBaIPATHIECKOE
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OTKJIOHEHHME; 3) BEPOSITHOCTh MONAJaHusl CIy4ailHOW BETMYMHBI X B HHTEpBaJ

4
3 /. [Toctpoiite rpaduku GyHKIUI pacpeieIeHnss | IUIOTHOCTH
pacnpeneneHus .

Bapuant 28

A). CKOJIbKO MepecTaHOBOK MOYKHO MOTY4YUTh U3 OykB cioa KYITOJI?
b). Cxonpko nepecTaHOBOK OyIeT 3aKaHUYMBATHCS Ha TIIACHYIO OYKBY ISl YETHBIX
BapHaHTOB, HAa COTJIACHYIO OYKBY — Il HE YETHBIX BapUAHTOB?

A). CKOJBKO IEPEeCTaHOBOK MOKHO MOJTYYUTh U3 Iudp uncia 123432634297
b). CkonbKko mepecTaHoOBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BapHaHTOB, C HEYETHOW TU(PHI — ISl HEYETHBIX BAPHAHTOB?

U3 6ykB cnoa INTAHILIET cocTaBnsitoTcsi MATHOYKBEHHBIE CIIOBA.
A).CKOJIBbKO TaKHMX CJIOB MOYKHO IOJIY4YHUThH?

b) Ckoiibko Takux ci0B HaunHaeTcs ¢ OykBbl [1?

B) A ecnu cioBa coznepkaT He MeHee 5 OykB?

2 opn-2
PemuTs ypaBHEHHE A =2C

' Ha pucyHke npuBeieHa cxema 1
anekrpudeckoit nemu. CoobiTus: A,

={anemenT K paboraer}; C={ B 1ieru HET [

paspsiBa}. Beipazuth coobiTuss C u

C uepes cobbitus A u Ax.

—
[N
N—

1 '

€ k%

B aynutopun Haxonarcs 25 ctyaeHToB. 10 U3 HUX U3y4aroT aHTJIMUCKUAM SI3bIK, a

N
—
w
—

N

octaibHble 15 — dpanmy3ckuit. CinydaliHbIM 00pa3oM AJis yOOpKH TeppUTOpUN
orOupatoTcst 7 cTyaeHToB. HaliTi BEpOATHOCTB TOTO, YTO CPEIM HUX a) POBHO 3
M3YYaIOT aHIVIMHACKUH SI3BIK; 0) CTYACHTOB U3Yy4atolNX (paHIy3CKUIA OObIIe.
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7. YnuTka mepenojizaeT TPONUHKY 3a 9 MuHyT. KakoBa BeposSTHOCTH TOTO, YTO
YIIUTKA 3aMETUT MOJI3YIIETO 10 TPOIHHKE JKYKa, €CIIM OHAa MOKET 3TO ClieaTh
JUIIb B TOM clly4yae, KOrJa )KyK HaXOAUTCs He Ooiee YeM B TpeX MUHYTaX J10
MepeceyeHus Kypca yIUTKH, WK He 0oJiee 4eM B TPeX MHUHYTaX IMOCIIe
nepecevyeHus )KykoMm Kypca ynutku.  Kypc jkyka neprneHIuKkyaspeH Kypcy
YIIUTKU.

8. ATEHTCTBO IO CTPAaXOBAaHHUIO aBTOMOOMJICH pa3jieiseT BoJUTeNei 1o 3 kiaccam:
kiacc Hi (maio puckyer), kinace Ha (puckyet cpenne), kiacc Hs (puckyer
CWJIBHO). ATEHTCTBO IPEIOaraeT, 4To U3 BCEX BOJUTENCH, 3aCTPaXOBaBIINX
aBTomoOmin, 30% npuHaIekat K kinaccy S0% — k kinaccy Ho u 20% — k
knaccy Hs. BeposiTHOCT TOTO, UTO B T€UEHUE T0/1a BOAUTEND Kiacca H1 monaaer
X0Ts OBl B 011HY aBaputo, paBHa 0,01, mis Bogurens kiaacca Hz 3Ta BEpoSITHOCTh
pasHa 0,02, a st Bogutens kinacca Hs — 0,08. Bogurens A ctpaxyeT cBoro
MalIMHY ¥ B TEYEHHE rojia momajaeT B aBapuio. KakoBa BepOsITHOCTH TOTO, UTO
OH OTHOCHUTCS K Kitaccy Hs?

9. Ilo kaHany cBs3u nepenaercs 8 coodmenuii. Kaxaoe n3 HUX HE3aBUCUMO OT
npyrux ¢ BepostHocThio 0,1 nckaxaercs momexamu. Haiiti BepositTHOCTH
CJIEIYIOIIUX COOBITHI: a) U3 8 COOBITHII POBHO 5 MCKAXKAIOTCS TOMEXaMHu; 0)
HCKKAIOTCS TIOMEXaMH He 0oJiee MOJIOBHHBI BCEX MEPeIaBaeMbIX COOOIICHU; B)
roMexamMu UCKakaeTcs 0oiiee 5 COOOIIeHHI.

10. [Tpu U3roTOBICHUN PAJHOIAMII B cpeiHeM ObiBaeT 2% Opaka. Haiinure
BEPOATHOCTH TOTO, UTO B mapTuu u3 200 jpammn He O6osee IByX OpaKOBaHHBIX.

11. KommyTtartop yupexaeHus oocinyxuBaeT B cpeaHeM 100 aboHEHTOB.
BeposiTHOCTB TOT0, UTO B T€UEHUE OHON MUHYTHI @0OHEHT MTO3BOHUT Ha
KommyTartop, paBHa 0,04. KakoBa BEpOsITHOCTb TOTO, UTO B TEUEHHE MUHYTHI HA
KOMMYTaTop No3BOHUT a)12 aboneHToB; 6) oT 20 10 40 aOOHEHTOB.

12. lan psan pactpeieieHus CIlydailHON BETMYUHBI X.

a)Haiitu 3Hauenue *;

0) n300pa3uTh MOJUTOH paclpeleleHHUs;

B) HalTH U N300pa3uTh rpaduecKu GyHKUIHUIO pacIpeeNeHH s

I' JHATH BEPOSTHOCTH TOTO, YTO CITydaifHas BeIMUrnHA X MPUMET 3HaUCHHE B

UHTEpBaJe

[3,5; 7,5);

1) HaiiTu BeposiTHOCTH TOTO, YTO CiTy4aiiHas BETUYMHA HE TOMAaJeT B UHTEpBal
[3,5; 7.5);
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€) HATH MaTeMaTHYECKOE OKUAaHNE CITyJalHON BETMYUHBI X;
’K) HAUTH TUCTIEPCUIO CITyYallHOW BEJIMYUHBI X;

Xi 2 4 6
Pi 0,45 0,3 0,1 *

\I

13. JlaHbl 3aKOHBI pacnpeesicHus ABYX CIIy4allHBIX BeTHUnH X U Y
Haiitu 3akoH pacnpeneneHus ciydaiHbix BeauduH a )Z=X+Y; 6)U=XY.

Xi -1 0 1 4
Pi 0,4 0,1 0,3 0,2

Vi -4 0 1 2
Pi 0,1 0,3 0,1 0,5

14. Cnyyaiinas BenmuunHa X 3a1aHa QyHKIHEH TUIOTHOCTH PACIpeIeTICHHIS

0 mpu x =1,

fx)= % mpH 1 < x =3,
x

0 opH x =3.

Haiinure: 1) yHkiuto pactpeneneHus U HeOOXOAMMbIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOoe OXKUAaHHE, UCTIEPCUIO U CpEHEe KBaIpaTHUeCKOe OTKIOHEHHE; 3)

BEPOATHOCTH ITONAJAHUS CIIyYaHHOW BEJIMYUHBI X B HHTEPBAI [[},2 ) [Tocrporite
rpaduky QyHKIMIA pacpefeNeHus] U MIOTHOCTH paclpeneeHus .

Bapuanr 29

1. A). CkonbKo nepecTaHoBOK MOYKHO MOIy4UTh U3 OykB ciioBa KYYEP?
b). Ckonbko nepecTaHOBOK OyJeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, Ha COTJIACHYIO OYKBY — Il HE YETHBIX BapHaHTOB?

2. A). CKOJBKO IMepeCcTaHOBOK MOXKHO MOJTYIHTh U3 mudp urcna 194384529197
b). Cxonbko mepecTaHOBOK Oy/IeT HAUMHATHCS C YETHOM UG PHI TSI Y€ THBIX
BapUAHTOB, C HEUYETHOU ITU(PHI — JIUISI HCYSTHBIX BApUAHTOB?

3. U3 6yks cinoBa [IMOHEP cocraBnstoTcst mATHOYKBEHHBIE CIIOBA.
A).CKOJBKO TaKUX CJIOB MOKHO MOJIYYUTH?
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4.

10.

b) Cxonbko Takux cJI0B HaYMHAETCs ¢ OYKBBI [1?
B) A ecnu ciioBa coaeprkar He MeHee 5 OyKB?

Pemmth ypaBHEeHUE A° =28A°,

' Ha pucyHKe npuBeieHa cXema dIIEKTPHYECKON 1
nenu. CobbrTust: A, ={>nemenT K paboTtaer}; £

C={ B nenu HeT pa3pbiBa}. Beipazutb coObITHS

Cu C uepes cobbrrus A n Ac.

B konkypce mucc UxI'TY yuactBoBano 13 neBymek. Cpeau Hux 6bu10 6
6monauHok u 7 6pronerok. IlepBokypcuuk BT ¢akynbreTa mpuriacui B KHHO
WX BCEX, HO MPHUIIUIA TOJIBKO 5 neByiiek. HailTu BeposTHOCTB TOTO, 4TO
MEPBOKYPCHHUK CMOTpPEI KMHO a) 5 OJOHIMHKAMHU ; 0) IByMs OJIOHIMHKAMHU U
TpeMsi OpIOHETKAMH.

Ha otpe3ok AB mmHo# 15 cM Hayraa craBar Touky M. Halinure BeposiTHOCTB
TOT0, 4TO IJIOIIA b KBaJpaTa, IOCTPOCHHOT0 Ha OTpe3ke AM, OyzaeT 3akitodyeHa
Mexy 36 cm? u 81 cm?,

B crienmanu3upoBanHyo O0JBHUILY TOCTYMAOT B cpenHeM 50% O0IbHBIX C
3a0oneBanueM A, 30% — c 3aboneBanuem B, 20% — ¢ 3a6oneBanuem C.
BepositHocTh oniHOTO M3Neuenus 6one3nu A pasna 0,7; s 6onesneit B u C
9TH BEPOSITHOCTH COOTBETCTBEHHO paBHEI 0,8 1 0,9. bonbHO#, mocTynuBIINii B
00JIBHUITY, OBLT BEITIMCAH 3I0pOBEIM. HaliiuTe BEpOSITHOCTE TOTO, UTO 3TOT
00JEHOM CTpajan 3abosieBanueM B.

UrpanbHas kocTh nmoadpackiBaeTcs 8 pa3. HaliTu BeposTHOCTH TOTO, YTO a)
IIeCTepKa BhIMAAET 4 pa3a; 0) mecTepka BhITIAJET O0JIee YeThIpeX pas; B)
niecTepka BbIMaieT He 0oJiee MIeCTH pas.

Arnmaparypa coaepkuT 2000 0OqMHAKOBBIX HA/IEKHBIX 3JIEMEHTOB, BEPOSITHOCTD
OTKa3a JuIs Kaxxaoro u3 koropsix pasHa 0,0005. KakoBa BEposTHOCTh OTKa3a
anmnapaTyphbl, €CJIM OH HACTYMAaeT MPHU 0TKa3e XOTs Obl OJTHOTO U3 3JIEMEHTOB?
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11.

12.

13.

14.

dupma packiiaJIbIBaCT JIUCTOBKHU C PEKIAaMOM CBOETO TOBapa MO MOYTOBBIM
AIuKaM. BeposaTHOCTh TOTO, 4TO peKiIaMa cpaboTaet u o0aaaTeNnb Takon
JIMCTOBKH MOKJIET B Mara3uH 1 Kynut ToBap paBta 0,001. dupma
pacnpoctpanuiia S00 nuctoBok. HaliTh BEpOSTHOCTH TOTO, YTO MONIYT MOKYHaTh
ToBap 3Tol pupmel a) 25 venorek; 6) ot 200 g0 250 yenoBek.

JlaH psx pactipeneneHus ciliyd4aiHOW BEJIMYMHBI X.

a)HaiiTu 3Hauenue *;

0) U300pa3uTh MOJUTOH PACTIPEICICHUS;

B) HailTH U n300pazutTh rpadudecku GyHKIUIO pacIpeeIeHUS;

I' JHAHTHU BEpOSTHOCTh TOTO, UTO ClyyaifHasi BelnurnHa X MPUMET 3HAUCHUE B
HWHTEpPBAJe

[3,5; 7,5);

1) HaiiTu BepoATHOCTb TOTO, UTO CiTy4daiiHasi BETWYMHA HE TOMAaIeT B UHTEPBAJ
[3,5; 7,5);

€) HaliTh MaTeMaTUYECKOe 0KHJIaHUE CIIy4ailHOI BEMUYUHBI X;

) HalTU AUCTIEPCHIO CITy4YalHOUW BETUYHHBI X;

Xi -1 3 4
Pi 04 * 101 0,15

N

JlaHbl 3aKOHBI pacpe/iesieHnsl ABYX CIy4yalHBIX BEIMYUH X U Y
HaiiTu 3akoH pacnpenenenus ciaydaiHbIX BenuyuH a )Z=X+Y; 6)U=XY.

Xi -4 -1 0 2
Pi 0,2 0,4 0,3 0,1

Yi -1 -1 2 4
Pi 0,1 0,2 0,1 0,6

Crnydaiinas BenmrmunHa X 3a7aHa GyHKIMEH TJIOTHOCTH pacTpeieeHus
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-

T
OnmpH x=-—,
P 2

F{x)=1acos’x TIpH —gﬁxég,

0 npH x::-ﬂ-
.

s

Haiigure: 1) pynkuuro pacnpesenenus 1 HeOOXOAUMbIE KOHCTAHTHI; 2) MaTeMaTH4YeCcKoe
OKUJaHHE, TUCIIEPCUIO U CPEHEE KBAIPAaTUUECKOE OTKIIOHEHUE; 3) BEPOSITHOCTh
T T

»
IonaJaHus Cly4aliHOM BEJIMYMHBI X B HUHTEPBAI 44 [Toctpoiite rpaduku
GbyHKIMH pactpeAeNeHus U ITIOTHOCTH PacTIpeIeICHNUS .

Bapuanr 30

1. A). Ckonbko nepecTaHOBOK MOKHO MOJy4UTh U3 OykB ciioBa 3SEHUT?
b). Ckonbko nepecTaHOBOK OyJeT 3aKaHYMBATHCS HA [VIACHYIO OYKBY JJIsl YETHBIX
BapHaHTOB, HAa COTJIACHYIO OYKBY — Il HE YETHBIX BapHaHTOB?

2. A). CKOJbKO MepecTaHOBOK MOKHO MOJTYYHUTh U3 [udp uncna 173647356277
b). CkonbKo mepecTaHoBOK OyJeT HAYMHATHCS ¢ YSTHON IUQPHI I YeTHBIX
BApUAHTOB, C HEYETHOU HUPPHI — JIJIT HEUETHBIX BAPHUAHTOB?

3. U3 6yks cnoBa ITAPO/IUS cocTaBnstoTcst NATHOYKBEHHBIE CIIOBA.
A).CKOIBbKO TaKHMX CJIOB MOKHO MOJY4YHUThH?
b) Ckonpko Takux ciaoB HaunMHaeTcs ¢ OykBbl [1?7
B) A ecnu cinoBa coneprkar He MeHee 5 OyKB?

4. PewwTh ypaBHEHHE 7C)t =13C)t

Ha pucynke npusenena cxema
snexkTpudeckoi nenu. Coobitus: A,
={anemenT K paboraer}; C={ B 1ernu Het
paspsiBa}. Beipasuts coobitis N u

N uepes cobbrtus A, u A
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7.

10.

11.

12.

"'V onHoit oiHOKO# GabymKe GbUI0 15 Komek. Cpen KOTOpbIX GbUIH 8
KOPOTKOIIEPCTHBIX U 7 JUTMHHOIIEPCTHRIX. Ha 8 MapTa oauHokas 6a0yiika
pelmia moaapuTh 7 KoIeuek cocesaM. BeiObupaiia oHa ux cirydaliHbIM 00pa3zom.
HaiiTi BepOsSITHOCTB TOTO, YTO CPEIIU MMOJIAPOYKOB &) POBHO 4 KOIIKH ObLIH
JJIMHHOIICPCTHBIC, 6) JJIMHHOIICPCTHBIX KOLICK OBLIIO HE MEHEE YCTBIPECX.
[TockocTh pasrpadJieHa mapauieIbHbIMU MPSIMbIMHU, HAXOIAIIIUMHKCS Ha

paccrosiuuu 3a apyr ot apyra. Ha miockocts Haynady OpolieHa MOHETa pajyca
r<a. HauTu BCPOATHOCTH TOI'0, YTO MOHCTA HC MEPCCCUCT HU OI[HOfI H3 IIPAMBIX.

B c6opunoii kI'TY no ¢pyrdony 7 urpokos ¢ «MBT» dakynsrera, 8 — ¢ «TT», 6
—cC

«Pulla» u 4 — ¢ MuM ¢akynprera. CTaTUCTUKOM YCTAaHOBJICHO, YTO BEPOSITHOCTH
3a0UTh ToJ B Urpax coopHoii st crynenta « MIBT» dakynsrera cocrasmnser 0,5,
st crynenta «TT» dakynsrera 0,4, nns «PulloBua» 0,35 u qis «MuMosuay
0,3. B matue ¢pyroéomucramu 3a6uto 2 rona. KakoBa BepoITHOCTb TOTO, UTO OAHMH
ron 3a6un npenactasutens «MBT» dakynbrera, npyroit — npeacrasutens MuM
¢bakynbrera?

Mowuety nogopaceiBaroT 10 pa3. KakoBa BepoSTHOCTb TOTO, YTO TepO BBINAICT: )
YyeThIpe pas3a; 0) He MEHee YeThIpex pa3; B) He OoJjiee 8 pas.

[To nanueiM OTK B cpenneM 3% usaenuit TpeOyOT JONOIHUTEIBHON
peryaupoBKu. Berancianre BeposTHOCTH TOro, uTo U3 200 n3nenuit 4 notpedyroT
JIOTIOJTHUTEIBHOMN peryaTupoBKH.

B nexe nmeercsa 90 crankoB, paboTaromuX HE3ABUCUMO JPYT OT Apyra. s
Ka)KJIOTO CTaHKa BEPOATHOCTH OBITh BKIIOYEHHBIM paBHa 0,9. Beruncnure
BEPOATHOCTH TOTO, UTO B HEKOTOPHIII MOMEHT BPEMEHHU BBIKITFOYEHHBIMHU
OKaxkyTcs a) poBHO 50 ctaHkoB; 0) oT 60 10 75 cTaHKOB.

JlaH psn pacupeneneHus ciayd4aiHON BeITUYUHBl X.

a)Haiitu 3Hauenue *;

0) 1300pa3uTh MOJIUIOH pacHpeAeIeHHUS;

B) HalTH 1 N300pa3uTh rpaduecKu GyHKUIHUIO pacIpeeNeHHs;

I' )HalTH BEpOSTHOCTb TOTO, UTO ClIyyaiiHas BeIMYMHA X MPUMET 3HAUCHUE B
WHTEpBaje

[3,5; 7.5);

1) HaiiTu BeposiTHOCTH TOTO, YTO CiTy4aiiHas BETUYMHA HE TOMAaJeT B UHTEpBa
[3,5; 7,5);

€) HallTh MaTeMaTHYeCKOe OKUAAHUE CIyJaiiHOM BeTMUUHBI X;

) HaliTU TUCIIEPCHIO CITy4YallHOW BETMYMHBI X;
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Xi -2 1 3
Pi 0,4 0,25 0,1 *

o

13. /laHbl 3aKOHBI pacIpeeNICHUs ABYX CIydalHBIX BeTHUUH X 1 Y
Haiitu 3akoH pacnpeneneHus ciy4aiHbix BeauduH a )Z=X+Y; 0)U=XY.

Xi 0 1 2 4
Pi 0,1 0,1 0,3 0,5

yi | -2 0 2 4
| 01 | 02 | 01 | 06

14. Cnyuaiinas BennunHa X 3a7aHa QyHKIMEH TUIOTHOCTH pacipeleeHUs

0 opH x=-3,

Fx)= OpH -3 <x =e—4,
x+4
0 opH x»e—-4.

Haiigure: 1) pynkuuto pacnpeneneHuss 1 HEOOXOAUMBIE KOHCTAHTHI; 2)
MaTeMaTHYeCKOe OKUIaHNE, TUCTIEPCHIO U CPEIHEe KBaAPATHUECKOE OTKIOHEHHE; 3)

BEPOSTHOCTB MOIAIaHUS CIy4aliHOM BEITUYMHBI X B HHTEPBAI [_4?1 ) [TocTpoiite
rpaduku QyHKIUN pacpeneneHuss U IIOTHOCTH pacIipeiesiCHHs.

4. KPUTEPUHM OLIEHKW CAMOCTOSITEJBbHOMN PABOTHI CTYIEHTOB

KauecTBO BBINONIHEHUSI BHEAYyIUTOPHON CaMOCTOSITENLHOM paboThl CTYAEHTOB
OLIEHUBAETCS MOCPEJCTBOM TEKYILEro KOHTPOJIS CaMOCTOSATENIbHOM paboThl CTYIEHTOB.
Texymuit konTpons CPC — 310 (popma miaHOMEPHOro KOHTPOJII KauecTBa U oObema
pUOOpETaeMbIX CTYIEHTOM KOMIIETEHIIMH B MpoLecce HU3YyYeHUs JUCLUILIUHBI,
MIPOBOAUTCS HA MPAKTUYECKUX U CEMMHAPCKUX 3aHATUSIX M BO BPEMsI KOHCYJIbTAIUil
IIpenogaBaTes.

MaxkcumanabHOe KOJTMYECTBO OAJUIOB «OTJIMYHO» CTYJEHT MOJIYy4aeT, eCiu:

- 00CTOATENBHO € JOCTATOYHON MOJTHOTON M3J1araeT COOTBETCTBYIOLIYIO TEMY;

- PacKphLI cojiepKaHue MPaKTUYECKON YacTH 3a1anus Ha 85%-100%;

- TaeT MpaBuibHbIE (OPMYIUPOBKH, TOUHbBIE ONPEIETICHHUS, TOHATHS TEPMUHOB;

- IPaBWIBHO OTBEYAET Ha JOIOJIHUTENIBbHBIE BOIIPOCHI IPENOAaBaTelsi, UMEIOIINE
L[eJbI0 BBISICHUTD CTENIEHb IOHUMaHUS CTY/IEHTOM JIaHHOTO MaTepHalia.

OneHky «XOpouio» CTYAEHT MOJIy4aeT, €CIIu:

- HETIOJIHO, HO TMIPAaBHJILHO PEIIEHO 3a/1aHHUE;

- €CJI CTY/ICHT PacKpbUI CoJepKaHNe MPaKTUUecKoi yactu 3aaanus Ha 70%-84%;

- IpU pelleHuu ObUTM JOMYIIeHbl 1-2 HeCyUIeCTBEHHbIE OIIMOKH, KOTOpbIE OH
HCIPABJIAET MOCIIE 3aMEYAHUs [TPENoJaBaTes;
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- JaeT IpaBUIbHbIE (DOPMYITUPOBKH, TOUHBIE ONPECICHUS, TOHITUS TEPMUHOB;

- MPaBWJIBHO OTBEYACT HA JOMOJHHUTEIIbHBIC BOIPOCHI MPEMOaaBaTessi, UMEIOIIUe
LECJIBbIO BBIICHUTL CTCIICHD TIOHUMAHUA CTYJCHTOM JAHHOI'O MaTcpHrajia.

O1LIeHKY «yIOBJIETBOPUTEIBHO» CTYICHT IOJIy4aeT, €CIIHU:

- HETIOJIHO, HO MPABUJIBHO U3JI0KEHO 3aJIaHHE;

- €CJIU CTY/ICHT PaCKpbUI COJICpKaHNUE TPAKTUIECKOM yacTu 3aaanus Ha 50%-69%;

- I pelIeHUH OBLIO JOMYIICHO 2 CYIIECTBEHHBIC OIINOKH;

- U3J1araeT BBINOJIHEHHE 3aJIJaHHs HEJJOCTATOYHO JIOTHYHO M TIOCIIE/I0OBATEIILHO;

- 3aTPyIHSETCS NP OTBETAX HA BOIPOCHI MPEIOAaBATEIIS.

OHCHKa «HCYHOBJICTBOPUTCIIBHO» CTYACHT IIOJIYy4acCT, CCIINU:

- HETIOJTHO M3JIOKEHO 3a1aHuE;

- €CIIU CTYJICHT PACKPBLI COJIEPIKAHKUE MPAKTUUYECKOM YacTH 3a/laHUsl MEHEe, YeM Ha
49%;

- MPH H3JIOKEHUH OBLIM JIOMYIIEHBl CYNIECTBEHHBIE OMIMOKH, T.e. €CIM OHO HE
YIOBJIETBOPSICT TPEOOBAHUAM, YCTAHOBJICHHBIM IPEMoJaBaTeieM K JaHHOMY BHIY
paboTHLI.

4. CHUCOK PEKOMEHIYEMOM JUTEPATYPBI

OCHOBHAasl JINTEpPaTypa:
1. Bentueab, E. C. Teopuss BeposTHOCTEH M €€ HH)KEHEPHbIE

npunoxenus : yueonoe nmocooue / E. C. Benrtuens, JI. A. OByapos. - 4-¢ u3f.,
ctep. - M. : Beicm. mik., 2007. - 491 c. - (YueOHuku 11 By30B. MaremaTuka).
- ISBN 978-5-06-005714-0

2. IMupukos, B. ®. Teopus BeposTHOCTEH : yueOHOe nocobue / B.
@. [Mupukos, C. M. 3apbanues. - M. : KonocC, 2008. - 389 c. - (YueOHuku u
yue0. mocoOus s CTYAEHTOB BhICHI. yuel. 3aBeaenuii). - ISBN 978-5-9532-

0621-1
3. IIpoxopos, HO.B. BeposiTHOCT U MaTemaTnueckasi CTaTUCTUKA :
SHIMKJIONeAnYeckuii  ciaoBaps / pena. 1O. B. IIpoxopo. - Pemp.

BocrnpousseneHue u3d. - M. : bonbmas Poccuiickas Duuuknonenus, 2003. -
910 c. - (3omnoroit poum). - ISBN 5-7107-7433-2

4. EpMmaxoga, B.H. Teopus BEPOSITHOCTEMN
Y MaTeMaTh4ecKasi CTaTUCTHKA : yueOHoe mocodue / pen. B. 1. Epmakosa. -
M. : Uudpa-M, 2004. - 287 c. - (Breiciree obpazoBanue). - ISBN 5-16 001561-
2

5. I’'mypman, B. E. Teopus BEPOSATHOCTEMN

U MaTeMaTH4ecKasi CTaTHCTUKa : yuyeOHoe mocobue / B. E. 'mypman. - 12-¢
u3., nepepad. - M. : Beicii. oO6pazoBanue, 2006. - 479 c. : un. - (OCHOBBI

HayK).
JAOTIOTHUTEbHASI JTUTEpaTypa:

102


http://library.sgau.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOKS&P21DBN=BOOKS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B5%D0%BD%D1%82%D1%86%D0%B5%D0%BB%D1%8C,%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
http://library.sgau.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOKS&P21DBN=BOOKS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D1%80%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2%D0%B8%D1%87
http://library.sgau.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOKS&P21DBN=BOOKS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92.%20%D0%95.

1. IlunaueB, B. C. Kypc Bbicmielt MaTeMaTUKU : YY4€OHUK JJIs
By30B / Ilox pen. A. H. Tuxonosa. - 3-e¢ usn., ucnp. - M. : OHUKC, 2007. -
600 c.

2. IOpbeBa, A. A. PyKoBOACTBO K pEIICHUIO 33734 IO TEOPUHU

BEPOSTHOCTEH M MaTEeMaTHYECKOH cTaTHCTUKE. : ydeOHoe mocobue / A. A.
IOpseBa. - 2-¢ uzn., ucnp. - Caparos : ®I'OY BIIO "Caparosckuii TAY",
2009. - 208 c.

3.  Kupuuiosa, T. B., XyupaeBa T.C.
DOnemMeHThl MaTemaTudeckoi ctatuctuku / T. B., Xyupaesa T.C. Kupumiosa.
- Caparos : Capar. roc. arp. yH-T, 2004. - 60 c. - ISBN 5-7011-0394-3

HNuTepHeT-pecypcebl:

http://ru.wikipedia.org -Bukumnenus;

www.newlibrary.ru - HoBas 35eKTpoHHass OHOIMOTEKA;

WWW.edu.ru — ¢eepaibHbINA TIOPTaI POCCHICKOTO 00pa3oBaHMsI,

www.mathnet.ru — oOmiepoccHiicKuii MaTeMaTHYECKUI IOPTAJ;

www.elibrary.ru — mayuHas a5ieKTpoHHast OMOIMOTeKa,

WWW.Mmatburo.ru — MatGropo: penieHus 3a1a4 1o BhICIIeH MaTeMAaTHKE,

www.nehudlit.ru - anextTpoHHast OMOIHOTEKA YISOHBIX MATCPUAIIOB.
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http://library.sgau.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOKS&P21DBN=BOOKS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://library.sgau.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOKS&P21DBN=BOOKS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B0,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%B0%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://library.sgau.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOKS&P21DBN=BOOKS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D1%80%D0%B8%D0%BB%D0%BB%D0%BE%D0%B2%D0%B0,%20%D0%A2.%20%D0%92.,%20%D0%A5%D1%83%D1%87%D1%80%D0%B0%D0%B5%D0%B2%D0%B0%20%D0%A2.%D0%A1.
http://ru.wikipedia.org/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.matburo.ru/
http://www.nehudlit.ru/

