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IIPEAUC/IHOBHE

[MpeanaracMas BHMUMAHHIO YNTATENT KHUIA 33BEpLIAST KOMN-
JleKe yuebHBIX nocobuit Nog obiuum HasBaHueM «Huaueuayane-
Hble 3adaHus Mo Buiciuei MaTemMaTHKes, ([TepBas 1 BTOpas KHHUTH
JAHHOIC KOMTIAEKCA BHILLTH B U31ATEARCTBE « BRIWBIAS WuKoRa»
e 2000 r., a TpeTba — B 2004 r.) OH HAITUCAH B COOTBETCTEBHM C
AeHCTBYIOLIMMH TipoTpaMMaMM Kypca BbICIIEH MaTeMaTHMKH B
ob6bemMe 380-450 4acoB AN MHXKEHEPHO-TEXHHYECKHX CNIEUHATb-
HocTeH By30B. KoMIneke Takoke MOKeT GBITh MCTIONLIOBAH B By3ax
Apyrux npodguaeil, 8 KOTopbIX KOAMIECTBO YaCOB, OTBEACHHOE HA
H3y4yeHHe BBICIIEH MATeMaTHKH, 3HAYMUTEABHO MeHbiue. (B no-
crefiHeM Clydae M3 NpednaracMoOro MarepHala peKoMeHayercs
clienath HeobxonHMyio suGopky.) Kpome Toro, oH snosnte aocrty-
REeH AMR CTYAEHTOB BeYSpHUX H 3804 HBIX OTASAEHI By308.

HacroawHil KoMnneke nocoGHil aapecoBaH NpenoaaBaTeaam
U CTYAEHTAM W MPeAHa3HaYeH 413 NPOBeAcHHS NPAKTHYECKHX ay-
JMTOPHBIX 3aHATHH (A3), CaMOCTOATENBHBIX (MMHM-KOHTPOJB-
HbIX) paoT M BLIZAYM HHAMBUAYaAbHBIX NOMALIHHX 3aJaHKH
{WA3) no pceM pasgenaM Kypea BhiCLIeH MATEMATHKH.

C Uenro MMEMMH3ALHH 3aTpaT BpeMeHY NPH H3yYeHHHU nipea-
meTa nepen A3 ¥ U3 npuBoaarca HeoGXOAHMMEIE onpeencHNA,
opMyITs1, MPUMEPBI ¢ PELICHUSIMH, a noche Kaxaoro M3 — pe-
W¢HHE TUNIOBOTO BapHaHTa, K GOALIWIMHCTRY NpeAnaraeMbIX 3aday
DAHBE OTBETLI.

B yeTBepTOfi KHHTE KOMNAEKca «MHanBKOyanbHEIe 3alaHKHA MO
BbICIIEN MaTEMATHKE» COAEPXKHUTCA MATEPHAT TIO ONEPAUHOHHOMY
HCYHCITEHHIG, SAEMEHTAM TEOPHH YCTOHYHBOCTH, TEOPHH BEPOAT-
HocTell, MaTeMaTHUeCKO# cTaTucTHKe. Ee cTpykTypa analoruaHa
CTPYKTYpe MNepBbix TpeX KHHUT, a HyMepauus rNaB, naparpagos 1
PUCYHKOB NPOJOJIXKAET COOTRETCTBYIOULYIO HYMepalHio. B npuao-
KEHWAX NPUBEAEHB! TaBMHULl OPUIHHANOB U HX H300paxeHuii,
3HaMeHKHA PYHKUNI pacnipefeae HUS, HCITONL3YEMBIX B TEOPUU Be-
POATHOCTEM W MaTeMaTHUECKOI CTATHCTHKE, a TAKKe AByXYacopas
KOHTpoAbHaa pabota 1A 6N10YHBIX 3K3AMEHOB.,

Inasbl 18 W 19 HacTosero MOCOBHS CONEPHKAT MCAPABNEHH bIH
H BONOMHEHHBIH MaTepyal yuedbHoro nocobusa «CHOpHHUK UHIU-
BHIYATBHBIX 3afaHHH M0 TEOPHHN BEPOATHOCTEN ¥ MaTeMaTHuec-
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Kot cratHcTHKe» asropos A.Il. Pabymko, j B, BapxaroBa,
B.B. Jepxasew, H.E. I0pyra, non o6uieti pefaklyeit npocheccopa
ATl PaGywmko, BHITYUieHHOrO U3AATENLCTBOM «Rynaiturag wko-
nas» B 1992 1,

ABTOp BHIP2XaeT HCKPEHHIOK0 61aroapHOCTY, peneH3eHTaM —
KONNEKTHBY Kadeapel BHICLIEH MaTEMAaTHKH N | Benopycckoro
HALMOHANBHOTO TEXHUYECKOTO YHUBEPCHTETA, posrnaBasieMOMY
HOKTOPOM TeXHUHeCKHX HayK, nipodeccopoM H.A MuKyIHKOM, B
ROKTOPY H3INKO-MATEMATHYECKHX HaYK, NPOeccopy kadenpu
MaTeMaTHYECKOTO MOJEAPOBAHUA H AHAIN3A Myyupx Benopyc-
CKOTQ rocynapcTaeHHoro yHnsepeutera E.E, )nyy — 23 UCHHBiE
3aMeqaHHA W COBCTH, COcoGCTBOBABIINE YNYYlileyHic KHATA.

Bce oT3bIBM M fioXeNaHHT APOCHOAa MPHChixars no ampecy:
220048, Munck, npocnekt [ToGeanrenei, 11, HagarenseTpo «Byi-
wainiag mKoaas,

Aemop

METOIHYECKHE PEKOMEHIAIINNA

OxapaKkTepH3yeM CTPYKTYDY Nocobud, METOOUKY ero UCnonkb-
30BAHHA, OPraHU3aLNio MPOBEPKH H OUCHKH 3HAHHI, HABLIKOB H
yMeHHH CTYASHTOB,

Bechb npakTHYecKHl MaTepran Mo Kypey BRICILEH MaTeMATHKY
pazfcneH Ha MAaBH, B KAXA0H N3 KOTOPLIX AalOTCA HeoOXoAHMEIe
TEOPETHUECKNE CBEICHNA (OCHOBHBIE ompedciAceHHA, GopMyIn-
POBKH TeopeM, PopMYIbl), HCIIONLIYEMbIE MPH PeIlcHUH 3ada4 H
BHNOMHeHHH yripaxKHeHHI. H3noXeHUe »TUX cBeACHHMH HANIOCT-
PHpYeTCes pelleHHBIMY ipUMepaMi. (Havano peireHNA npuMepos
0B03H2YAETCH CHMBONOM P, a KoHell — 4.) 3aTeM JaloTca nogbop-
KH 327334 ¢ OTBETAMH AMA BCeX NMPaKTHYSCKMX ayINUTOPHEIX 3aHA-
THii (A3) H 119 CAMOCTORTENBHEIX {MWHH-XOHTPONBHEIX) paloT Ha
JD--)5 smunvr Bo Boems SPEY 229595 3, Baxppel), mpuponsrce
HEAERbHbE HHIHBUAYANBEbIE JoMallHHe 3aganusa (MU3), xaxmoe
H3 KOTOPHIX cONepXHT 30 BADHAHTOBR H COMPOBOXKAAETCH PeLI¢HH-
€M THHOBOTO BapHaHTa. YacTs sanay us WH3 cHaGXeHa oTBETAMM.
B xoHUE KaXx 1o rapst NPUBOIATCA AONOTHUTENbHEIE 3A1a4H 1O~
BHILMEHHOH TPYAHOCTH H NIPHKAANHOTO XapaKTepa.

Hymepanus A3 ckBo3Has I§ COCTOMT H3 IBYX YHCEN: MEPROE U3
HHX YKa3bIBacT Ha FNaBy, a STOPOE — HA NOPAAKOBHIH HOMEp A3 B
atoli rnase. Hanpumep, mudp A3-16.1 o3Hauaet, uto A3 oTHO-
CHTCA K WIECTHAXUATON rhiake M SRISETCH ITEpBLM No cuety. B naH-
HOH KHHIe KOMIAeKca coaepxurca 23 A3 u 9 HA3.

dna U3 raxkke npHHATa HyMepauMAa no rnasam. Hanpusep,
wudp UIA3-16.2 oanavaer, yro HI3 0THOCHTEH K tecTHARUATON
rnase ¥ ABNSeTCH BropeM. BHyrpu kaxgore U3 npunsata cneay-
0WaA HyMepalHA: AepBoe YICAC 03HAYAET HOMEp 3aNa4K B JaH-
HOM 33alaHUM, 4 BTOPpOE — HOMep BapHaHTa. Takum oOpasom,
wrp HA3-16.2: 16 03Ha4aeT, 4TO CTYACHT JOAXEH BLIMOMHATDL
16-i1 BapnarT na MA3-16.2, kotopuiii conepxuT 3agaun 1.i6, 2.16,
ll6nT.a

Mpu sbinave U3 cTyAEHTAM HOMEDA BRIMOAHASMbIX BapHaH-
TOB MOXHO MEHATH OT 3aJaAHHA K 3alaHHI0 No Kaxol-nubo cHcTe-
Me HAM chyvailHEIM 0OpajoM. Boree Toro, MOXHO nNpH Bbloaye
HUA3 noGoMy CTYNEHTY COCTABUTE €10 BAPHAHT, KOMOUHUpPYA OA-
HOTHNHBIE 33aJa4id M3 pa3HBIX BapHauToB. Hanpumep, wHgp
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HUO3-16.1: 1.2; 2.4; 3.6; 4.1; 5.15 o3HavaeT, 4TO CTYAEHTY clefyeT
pemarh 8 H3-16.1 nepByio 3agauyy U3 BapHaHTa 2, BTOPYIO — M3
papriaHTa 4, TpeTHIO — W3 BapHaHTa 6, YeTBEPTYIO — W3 BapuaHTa |
¢ ATYIO — 13 BapuanTa 15, Takot KOMOHHUPOBAHKLIA METOA BEI-
Aag¥ W3 nosponger w3z 30 BAPUAHTOR MONYIHTH GONEIIOE KOMK-
YeCTBO HOBBIX BAPHAHTOB. '

Bueppenne M3 B yueOHBIN npolece NoKa3ano, 410 Leneco-
obpaszhee ppnapath M3 He nocae Kaxnoro A3 (KOTOpHIX, Kak
NpaBHIIO, AIBa B HENleN0), a ofiHO HeaembHoe M3, sxalovalolnee
OCHOBHOM MaTepHan aeyX A3 3Toil Hedenu.

JlaguM HeKoTopple ofilite peKOMEeHIALMM Mo OpraHH3aHHK
paBoThl CTYZEHTOB B COOTBETCTBHH ¢ HACTOALUUM fMOcoGHEM.

1. B Byze cTyaeH4YecKHe rpymmE 110 25 4eNoBeK, poBOasTed: 4Ba
A3 B HeZeNo, IUIAHUPYIOTCA eXeHeeAbHbIe HeOOs3aTeNbHEIE ANs
focEIeHHA CTYACHTAMH . KOHCYLTAUKH, BHIAKTCH HeleAhHbIe
HUO3. [TpH >THX YCNOBHAX A1 CHCTEMATHYECKOTO KOHTPONA ¢ Bhi-
CTABICHHEM OLIEHOK; YKa3aHHeM OMHOOK M TyTeil HX ucnpasie-
HUA MOTYT SLITH HCNIONB30BAHb! BHIABASMbIE KAXIOMY Npenoja-
BATEJTIO MATPHLIL! OTBETOB H 6aHK IHCTOB pPellicHHii, KOoTopble Ka-
tdenpa 3arotaBnupaer and M3 (cTynentam OHH He BBIAANOTCA).
Ec/H MaTpHLIb OTBETOB COCTABASIOTCA ANist BeeX 3anay v3 MJ13, To
JIKCTH peleHYH pa3pabaTbiBalOTCS TOALKO M5 TEX 3aay U Bapu-.
4HTOB, Tfie BAXHO NMpPOBEpHTE NPaBUALHOCTD BHIGOpa MeTOna, Mo-
‘CACHIOBATENBHOCTH BeHCTRUH, HABLIKOB M YMEHUWH NpY BHYUCIEHN-
ax. Kadenpa onpesienser, a1a kakux M3 HyXHb NHCTH peltie-
Huii, JIneTsl pelieHyil (ONHH BapHaHT pacnonaraercd Ha. OIHOM
AHCTE) HCMOABIYIOTCS NIPH CAMOKOHTPONE NIPAaBHALHOCTH BLINON-
HEHNS 2a03HMI CTYACHTAMH, APH B3aUMHOM CTYASHUECKOM KOHT-

porne, a Hale BCEro NpH KOMOHHMPOBAHHOM KOHTPONS: APEnoia-

BaTe/1b MPOBEPAET AHLI b TPABUALHOCTD B1IGOPA METOAR, 2 CTYACHT
[0 NHCTY pelleHMIt. — CBOM. BEIYHCACHHUS . DTO NO3BOAALT IpOBL-
putb V3 25 cTyACHTOB 33 1520 MUHYT.C BLICTABICHHEM OLIEROK
B XKypHa,

2. B'sy3e ¢rymeHuecKHe rpynnst no 15 yanobBek, npoBousATCH ABa

A3 8 HelleA1o; 8 PacTIHCaHNe TS KaXIOH TpyTihl BKAKOYEHbL0GS- -
3aTe/IbHBIC ABA Yaca B HCACAK CAMORNOATCTOBKH NOA KOHTROASM

nperofasatens. TIpH 3THX YCNOBHAX OPraHH3auUM HRAUBHAYAIb-
HO, CAMOCTOATENBHON, TBOPYECKOH paboThl CTYAEHTOB, Onepa-
TUBHOTD KOHTPOJA 3a KAYECTBOM 3T0# paboThl 3HAYUTENHHO YAYY-
waeTcA. PeKOMEHAOBaHHbIE BbiLlle METOOBI APHTOAHB H B JAHHOM
cnyyae, OHAKO MOABNSIOTCA HOBLIE BOIMOKHOCTH. Ha A3 GbicT-
pee npoBepsioTcs U olueHUBajotest A3, Bo BpeMs o6A3aTeNnbHOM
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CaMOMOAFOTOBKH MOXHO TIPOKOHTPOAMPOBATE MPOPaGOTKY Teo-
puH ¥ pemieHue W13, BHICTABUTD OEHKHA YaCTH CTYNEHTOB, npu-
HATB 3aA0M1KeHHOCTH 1o A3 y orcraiowmx.

‘HakorinenMe SonpIord KoIM4ecTBa oueHoK 3a U3, cauo-
CTOATE/IbHEIE H KOHTPOABHHE paGoThl B ayAMTOPHH MO3IBONALT
KOHTPONMPOBATh YieGHbIH Npouece, yNpaBiaTe WM, OLCHHBATH
KayecThO YCBOSHHS MIyYaeMOTo MaTepHalla,

Bee 910 JaeT BOIMOXHOCTH OTKAIATECH OT Tpa.anuﬂormom
HTOTOBOTO CEMECTPOBOTO (TOROBOIG) 3K3aMEHA MG MATEPHARY BCE-
re ceMecTpa (y4ebOHOTO roaa) U BBECTH TaK HasbiBaeMbli GAOYHO-
LMKROBOH (MOAYABLHO- LIUKIOBO) METOR OLIEHKH 3HAHWI H HaBbI-
KOE CTYACHTOB, cocrodiitiit B creayioitem. Marephan ceMecTpa
(y4e6HorO roga) pasbupaercd Ha 6A0KH (MOAYIH), O KAXKIONY U3
6nokoe {Mogyneit) Brnonnaorea A3, HI3 u B KoHue Kaxnoro
MK/IA ABYX4acOBaA NMHCbMCHHAA KOJUIOKBHYM-KOHTPOALHAY pa-
GoTa, B KOTOPYIO BXOAAT 2— 3 TEOPETHIECKHX BOMPOCa H 5—6 3a1ay,
Yuert olletiok o A3, HA3 ¥ KONTOKBHYMY-KOHTPO/BHOI MO3BO-
JHET BMBECTH O HEKTHBHYIO O6ILYIO OLCHKY 3a KaX kil 610K (mo-
IYNb) M MTOrOBYIO OHEHKY MO BeeM GroxaM (MOAYAAM) ceMecTpa
(y4cGHoro rona).

B 3aKMmoueHHe OTMETHM, 4TO ycnoeune conepxamemca B TI0-
cOoOMH MaTepHana rapaHTHPYET XOPOUIMEe 3HaHHA CTYICHTOB Tio
COOTBETCTBYIOLIMMM pa3ienaM Kypca BbICHIcH MaTemaTuku.. na
OTAHYHO YCTCBAIOWMX CTYACHTOB HeOOX0ANMA NMOArOTOBKA 3ala-
KUt NOBKIHEHHON CAOKHOCTH (MHAMBUAYANBHELL Toaxon B o6y-
YEHHH!) C MEPCHEKTHBHBIMH MooWpPHTeIBHEMY MepamMi. Hanpu-
MeP, MOXHO pa3paGoTaTh IN% TAKHX CTYACHTOR CHeUHANBHBC 32-
DNaHHA HA BECh CEMECTP, BKAIOYAMOIIHE 3a/1a9H HACTORILETO TTOCO-
6nst K ACNORHHTENbHUIE §ONCE CHOXKHEIE 3aAaUH H TEOPETHUCCKHE
yOpaxXHeHHA (RS 3710# UEAK, B MACTHOCTH, APEAHAZHAYCHB! J0-
NONAHHUTEABHBC 30Ja4H B KOHLIE HEKOTOPHX FiaB), [penonaparens
MOXET BBLAATH 9TH 340aHHA B HAYANE CEMECTPa, YCTAHOBUTD [pa--
UK UX BLINOKHEHHUS 0] CBOUM KOHTPOAEM, Pa3peulnTh cBoGo- -
HOS TIOCEUIEHUE JEKUMOHHLIX WIH MpakTHYECKKHX 3aHATHH no
BRICIICH MaTeMaTHKE M B CAYYAe YCnelHoH paGoThi BHICTABHTL
OTAMYHYR QUEHKY A0 K3aMEHALMORHON cecCHu.



16. OITEPAITMOHHOE HCYHCJIEHHE

16.1. OPATMHAN H U30BPAXEHHE IO JAIIIACY

Havanvnolt pynxiyuels WIH opuzundromn Ha3biBaioT GYHKUKIC f (1) IeHCTEHTE b~
HO#l NepeMEHKOI £, YA0BACTBOPRIOILYIO CACIYWIIHM YCAOBHAM:

BfN=0npu <O

2)ecan M >0 W5 — HEXOTOpH¢ PelllecTReHHEE YHena, TO

Innl = Me npu 2 0; (16.1)

3} F{f) — KYCOYHO-HEMPEPHOHAA H WHTETPHPYEMa Ka NID6OM KOHEUHOM OT-
Pe3Ke HIMeHEHMHA 7, TOYHAR HHXHAA TPaHb 55 BCEX YHCEA 5, UTA KOTOPHX BHINOJ-
HACTCA HePABEHCTRO (16.1), HAILIBALTCA Hoxa3amerem pocma @ymxuuu F{1).

Ecnu cyutectayeT HecoSeTBEHHBIR HuTEIpAT

+o
F(p) = I fiye P, (16.2)
[H

racp=ag+ b, Rep=a>0, Imp=b 10 dpyuxuuw F(p) KoMmaekcHol nepemeH-
Hoit p Ha3KBANOT Yzofparcentem dyskuun £ (i) ne Janaacy, Wnn ee sansacoesin uzoli-
paxcenueM, WAN NIPOCTO u30BPANCERUEM.

Flpaprao (156.2) noAydeRna No 3aAaHHOMY OpMriHany f (/) niofpaxenus F{p)
HaIWBALTCA npeobpaiosanuem Jansaca.

Ecau Re p= @ 2 5 > 53 H BHNONHACTCA YCIOBHE {16.1}, TO MOXKHO AOKa3aTh, YTO

HecOOCTBERN LI HuTerpan (16.2) abCoMmoTHO CXOANTCA M ONPEACARET AHATHTHYEC-
KY10 DYHKUHIO B NORYTINOCKOCTH 2 > Sy (pre. 16.1); npH 31OM

| Fip)y =~ 0, 16.3
chl-r:+m @) ( )

ba

e ()

.

[ S

I —
0] Sos a

A ——

#

.—.—.—.-——.

Puc. 16,1
8

Eenu F(p) - nannacoso H3oSpakenne £(¥), TO KPATKO 3TO 3ANHCHBACTCS B BH-
fe F(p) & S(0)nwam F(py= LIF(HY,

MoXHO BOKAIATE, HT0 BCAKOMY MaoGpakenmo Fip), YIORNETBODAIOILEMY YCTOBHIO
(16.3), COOTBETCTRYET COHHCTBEHHAR HANANBHAA YHKIHA {opurvHan). FpussToe

obospaucann: f{f = Fp)wn fif= L YF@).

Mpumep 1. HafiTn HzoSpameHye ennHnubol gyukiuy Xeaucaiida

Onpu <0,

Falf) = 4
o) I npn #20,

Tpad¥ GyHKUHH O (¥) NpHBeNeH Ha pHe, 16.2.
Soff) 4

Prc. 16.2

» ONeBHAHO, 9T0 0 (#) YHOBNETBOPAET BCEM YCNOBHAM opHrHHana v 55 = 0. Mo
dopmyne (16.2) umeem:
+oy

+m
— .f - —
Loy = [ Par = _L, P = tmkak im0,
o P 14 Re p— +o

CaenopaTenbHo, Lioy(nt = ;'-,T.e. Gl =

o —_

{Tpamep 2. Haiimu uzoGpancine F(p) dyrxumn ¢, rac acR.

» Hmeem:
+a +u ( ) en
_ . ={p - o}
Lie*y = feear = Jelapw me| o L
" p-a’
0 0 0

ectn Rep>a =g,

Crenoeareasio, €27 4 —’—-—. 4
p
3amedanne. HaonpenencHia opHrHKana caedyeT, 4T0 He Beaxan PyHK-
uHa 1) AenAetcd opurnaanoM, Hanpumep, tph HeBHNOAREHMH YoaroBus {16.1)
HET FapaHTHH CXOAHMOCTH HHTerpaia (16.2). Ecan uHTerpat (6 2) pacxoawTes, To
FOBOPAT, YTO HYHKLHA 1) He ABARETCA OpUTuHanon HeTpyaHo nokadaTe, HaNMpu-
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mep, wro GyHKunR £{7) = l‘ S = e'}, fin= e' & He ANIANTCH OpHIHHANAMNY,
TaK XaK MHTerpan {16.2) AnA HMX PacxOoNTCH.

Repeancaum ocHoubie ceolicmea OPUeUNAA0S i UIOOPaAMeHItil.

l{cpodicTao awHchuocTu). Eonn £ (p) = () k=12, 0,10

" "
> e+ 3 o Filp), (16.4)
k=1 k=|

TAE ¢ — MOOBS NEACTBHTEABHBIC HIH KOMIICKCHEIE QHCNA.

2(Tcopema cMemeHUA). Ecnnf( = F{p), 10 4 moGoro KOMINEKCHO-
1o YNCHa ¢ HMEEM

(D) = Ap-a), Repsy+ Rea. {16.5)
J(teopema nonobuA) Ecnau f{) = Fip)n 0,10
fons A). (16.6)

4 (reopeMa 0 AHGPepeHUNPOBAHHH H30Gpaxerun) Ecnu
S & Fehro

(—l)’“""-—":%‘l2 = (An. (6.
dp
S(reopema o nndbdepeHuBEpoBaHHH opuUTruHana) Ecanf{H =
= Fiph, 1o
S & pFp)~A0),

140 = P Fo)-pRO)- V),

; 16.8)
70 % 2" Fy-5" 10y -5 0y - S ey
Ecan A0) = £(0) = .. = A7 103 = 0,70 V(1) # " A
G(reopemMa janazasiBakKa). Ecanf( = F(p),ToANA 1> 0
fi-tg) =¢ TP Ripy. (169

Coepmxoi dayx dyuxeuil fi {6 u f5 (1), 06o3nauaeMofl f) (1) * £ (1}, warupaeTcA
DYHKLUHA, ORpelcAfcMan pabeHCTBOM
+o

A0 R0= [fone-ob.
Ecam fj (0, /3 (1} — opurunade, T.e. £y (1) = npH 1> 4, TO HX CBEPTXR Rpen-
CTABHMA B CACOYIOUICM BHES:

! I
LWt hHhn= I)q(‘l'}fz(f-t)dt = Jlf‘(f-tlfz(t)dt. (16.10)
0 0

10

CeepTka 19yX OPHIHHAROR SRARETCA OpHTHHANOM, 1N Ree cnipaneanies cae-
Aywue ceofeTra:

A * 2 =57 fi (KOMMYTATHRHOCTD);

D A =40 U ) (accouMaTHRHOCTE);

N ey + ey = ¢ (/i * ) + 2 (5* f3) (rHEANOCTD).

7{reopema Bopens, wigreopeMa chepTobanusa). EeaM f (1) £
= HeLAaM=Re),T0

N HLOEF ) FKp) (16.11)

Dopmyna (16.11) HaszipaeTCA dopayLol yunoenrun usobpaxcenusi. OHa vacTo
NPHMEHACTCA AN BOCCTAHOBACHHA OPHMIHHANA IO €[0 H30GPAKEHKIO.

8 (reopemMa ob MHTEIPDHPOBAHHH opHriMana). Ecnu

0 = Fip}, 10

i
frow = fiﬂ. (16.12)
i}

9 (Teopema o0 HHTErpHpoBaHHH M3oOGpaxeunsa) Ecan

+x

S = F(p) v unTerpan I F(2)dz cxonmren, 1o

P
+on

ﬁfﬂ s [Fa. (16.13)
f

I0(Teopema o6 H3COPAMECHAHN NepHOAHYECCKON G YHKIHHK).
Fycrs f{f) ~ mepuonndeckan dyHkuuna nepuona T u F{1) = F{p). Ecnn F(p) -

r
w300paxeHne GyHKIHM _f[r)(uo(f]wou(f« Ny, 1e. FO(P) = J j(r)e_" ’df,‘ro
1]
F
Fp) = O(f;r' Rep>0. (16.14)

(]
C Uenvio HpOBEPKH MPABHALHOCTH BEYHCACHHH B ONEPALHOHMOM MCUMCNE-
HHH YaCTO UCTIONLIVIOT NPEDeAbANE COQMNDILEHUR,
It{TeopeMa 0 NMpedCALHBMX COOTHOWE HHAX) ECaH F(1), /() -
OPHTHHAMK U () = F(p), T0

Ilm pF(p) = hm K1, {16.15)
=10 t>m
Rg;:g +pr(p) = rllns"_ﬂf} = A0). (16.16)

CootHowerna (16.15) 1 (16.16) Ha3BIBATCA MpedesvhviMit COOMMNOUIERUAMY
CERN MENCdy HIOBPANCERUEM U OPUIUHIAON ,



12. Flpy peitieHIH pAAA TPAKTHHCCKHX 30084 HCROALIYETCA dopmyaa Jwamein
t

PEDIFP) =[G [A0 5 t-Dar, (16.17)
0

rae f; (1) — HenpepoieHaf GYHKUHA; fr () UMCET HERPEPHBHYIO NPOH3BOAHYIO;
HOYFHOHP #A0.

Tpumep 3. HaliTn HaoOpakeHUA OPUITHHANOD f{#} = sin T Wi {f) =cos 1.

ot e-:‘: U e_“
» HagecrHa, 410 sinr = H¢ost =

= T M2 CBOHCTEa 1
31 3 . Toran B0
CAEAYET, 4TO
{1 ]‘) 1 2 _ 1
sint | ——-—| = = = —
2;(,9_1 prY T2 AL
1 I‘)_I 2p __1
€os § it =| =—— —m—] = = =
(p-—i Pt 2P2+I p2+l

Hrak, sin ¢ % 21 R cost’;—L.i
p+1 P+l

L]

IMpamep 4. 3anucaTh HIOGPAKEHBA ¥KAIAHHKN GYHKUHA-opHrHHaNOR: sin Bf;
cos B, sh B chpr

P TaK KaK U3BECTHH H300paXeHHR ONA SiN f W COS £, TO H3olpaeHKA sin ff
¢0s ff MQTyT GhTE HARDSHE C TOMOMIBIO TEOpEMbl IOACBHA {CM, hopmyay (16.5)):

2

NP ] 1 8
sin pr 5 = '
Baorpyi+et Bplap? pPepl

cos Br = LN 14 ,_Bp “2" 5
BporpyZet  popl+pl piep

Hanee,

pr  ~pr Br
¢ ~¢ Al
sh Br 2 , ch Bt 3

TOTR2 H3 IPMMEPA 2 W CBOHCTBA AHHERHOCTH CeayeT, YTo

i § A U B
‘hﬂ'?i(p\..p PRI,

_B;

M 1y 2
ch Br72(9»5+p+ 2—62-‘

Tipamep 5. Hailth H300paxeHHA opuriHasos ¢ sin fiv n * cos pr.

I2

» Tax xax sin $¢ %—L cos ’3;¢_L

7 3 33 + TO HI TEOPEMBI CMEILEHNA Ce-
P +p +8
AYET, 11O
*sin pr #—-—E-—-z 3 *eos Bt ;—L.-.z 4
(p+o) +p (7 +u) +B

Tlpumep 6. Halkmh n306paxeHHS YKAIAHHEX OPRIMHANOB: 1} ¢ 7; "¢ tsin Br,
reos Br.

¥ HagecTho, 1o a5(1) ql i = . Toraa no npasuiy nHg<pepe HUMPOBAHNS HIOGpa-

AHEHHS HAXOAHM,
r+~£(‘{) - —’E.F é(-l)’éz-(;';) -i—j,

2 - dp
= . 2! _i -1y - "
TR SRS
H2 TeopemMnl CMEIICHUA CACOYET, yTo + "e® = "‘!” —
{p-a)

3nax waolGpamenna sin Bt 1 cos fr, K3 Teopembl 0 audibepeHIRPOBAHMK HI0G-
PANRCHHA MONYUIEM:
@+ )

tsin r = —5(9 +I31) -
2

toos pr --—( B z)a-_*’z*ﬂ '2; =2 g
2
p'+p T DT o)

Y

MMpunep 7. HalTH H30GpaXeHAN OPHTKHANOB:
a) ¢ ¥sin xr, 6)ch2reos 34 By sin 5¢cos 21,

Pk a) Tak Kak sin gt = 3 L 3. TO M0 CROHETEY CMEWEHNA

F¥u
& sin nr =+2
(p+3) +x

0) Tak xak ch 2rcos 3r = % (e"+ & 3 cos 3t, To K3 cROHCTRA AHHEANOCTH H
TCOPEMH CMEIIEHHR CREIYET, Y10

ch2roos3t$%( 9'22 + P+22 g)
(P-2Y'+9 (p+2)°+

8) Tak xak sin 3/ cos 2t = % (sin 77 + sin 31), TO U3 cBORCTB2 AHHEHHOCTH cae-
AyeT, ¥To

13



sinSrcos2f$%(27 + 23‘)1
p+49 p

TMpumep 8. Hailiti usofipaxeHns OpHIHHAICB:
' '
a) I(e_szch 22+ %in 42)dz; 6) I{zs BY AR P P
0 0
% a) Hataem nsobpaxeine opurmnana f{f) = ¢ ¥ ¢h 27+ ¢ sin 41. W coolr-
CTBA AMHEHHOCTI M Teoper NOAOSHA H CMELIEHHA AOAYYAEM, YTO
eSch 2+ Hsindr = —2+5 + 42 .
p+5)7-4 (-37+16
Torna, coTIacHo NIPABMAY HHTETPHPOBAHUA OPHTHHANA, HMeeM
‘

j(e—szch 22+ ¢ 5sin 4z)dz=1=|( p+5 + 42 6)
° Prp+si-a p-Hiei

6) Haltnem waobpaKeHre opnrHHata:

I 4t
Poalteifog g2 0,6 2

Toraa Mo TEOpeMe CMEEHUR

(r5—434+3!2—21)e2f$ 3 e 4'4!5+ 6 i Z -
-2y -2y (-2 (-2)
Henonuiosas Teopemy 00 WHTETPHPORAHAH OPHIMAANA, NOAYIHM
'
I‘z‘ o3 -2z)e3‘dz—1( 120 96 -+ 6 - 2 2)_‘
. 2o-0" - -2 -2

[Mpumep 9, HaliTh opHrHHAIR CRCAYIOUINX HIOBPAKEHH !

4) —be s 6) =L gy 1

2 2 2 3"
e+ P +9) (2+2)
¥ a) Tak xak 2' = 31 23 dr :—: sin 37, TO Mo Teopeme 00 HHTETPHPOBAH K
pte p+e
OPHIHHALS HMEEM

'
1

P00 +9)

6) Ha ocHoBAHMH dopMynbl {16.12) ¢ yUeTOM pe3yabTaTOn, HOAYYSHHLIX B
I, «2%, HMESEM

t
= flsin Azdz = —-’-cos 37l = 1(l—ct:rs 3n.
3 9 0 9

14

¢
lz — Ig(l—cosk)dz - (2:—-8103!.)

’ = -(r—- sm3r)
0

+
7+ °
1 rz
B) Tak lcaxtz -I-—, S ;-—. - Ha OCHOBAHHE TeOpeMbl CMEWSHHUA NOYHasM
P #
2
1 - d-e'”;—,.l
(p+2) )

Tipseep 19. Hafrma wao6paxenne dyrkumn A1) = '—"—c-‘ﬂs#-g-'e_”.
P Tax Kax GyHKuMA /1) HERpepHBHE TPH BeeX £ 0 |

. b —cosdy -5y . sin ¢ —5¢
N= lim ————¢ = lim 2=—.sinr-¢ =
:->+oﬂ >+ ! r-»+0 f °,

l _..L.
TO OHA ABTACTCA OPHIHHANOM. OUeBUAHO, 410 | —cos 24 = ~ - . Ha npasu-

P +4
N3 HATETPHPOBAHHSA H300PAKCHHA CELYET, YTO

+ay ]

1 -cos2¢ 1
& dz = i -—J——d
‘ I( +4)?-' ﬁ'l‘l':l” Z z+ ¢

- 12 , B
Bll_lztm(ln -3 (@ +a)| = tim in =

<
p Pow Jzzhi?

"2
= lim [In—E-——ln-—L- alyg+p it
-4

{_Bz s (““‘pz N

TNMPHUMCHHE TeOPEMY CMEILICHHS, TTONYYHAS:

1-cos 2t —5:._1 Jp+5) +4=l J_+109+29
7 p+5 p+5

.

Mpwmep 11. Hatitn naoGpaxenne opHrunana cos (21-x), 1z n/2.

¥ H3BecTHO, 4TO COS 2f & —L {cM, nprmep 4). Toraa 3 TEOPEMH Janastw-
P +4
BAHAA NONYHAEM:

cos (21~R®} = cos 2(:—;) = e_”;z-ﬁL‘ 4
P+

15



Tipamep 12. HaftTi cBEPTRY OPHIHHANOR ¢os 3¢ H sin M H206PAXKCHYE CEEPTKH.
P CornacHo Onpeaeie HHIO CBEPTKH HMEEM:

s f
cos 32 %sin ¢ = jcos 3tvsin(t—t)dr = %I{sin(ﬁ 21) +sin(—4t))dr =
0 0

=11 f.l A=
= 2( 2008(1"' 2‘)|0+4 cos(r-4r)|0)

1f 1 1 1 1 1 1
2(—2cm3r+2mr+4cos3r—zcos:) -§cos3r+scosr.

CnegonareAsHo, ¢os 31 *sin + = —% cos3r+% cost . HaolipakeHHe moTyyeH-

HOMO OPUTHHANA HAXOAMM & YU¢TOM CBORCTBA AHHERHOCTH M TeOpeMEL MOA0OMA:
cos 3¢ *sin I#—é—za~+%—2‘o—- =
P e TpT+d
3 3
=1z —pp +9p 2 _
B0+ @ eneten
ToT me pesyRbTaT MOXHO NOMYUWTHL Ipyr¥M nyTem. HasectHo, wuTO

cos 31 & —2L , Sint= 21 {cM. npumep 4). Ha ocHoBasrK TeopemMbl Bopean
pF oty »y+
nMeeM
cosSr‘sinré——z—J’-z-—A
(p +9p +1)
Tipumep 13. Halth opHTHHAN [f{f), COOTBETCTBYWWMKA HIGGPAKEHHIO
F(p) = ---2—1’—2
(" +4)
b MpeactaBum  HaoGpaxeHHe B BRAe F(p) = —,P— _,1 Tax xax
prrap +a
2’ = % sin2t, ) % ¢0s 21 To Ha ocHoBaHHH dopmynu (16.11)
pira poed
-EL 2' iucoszlr‘%sin 2t =
Piraptea

! !
= % cos 2t sin(27~21)dy = “(Si“ 26+ sin(2f-4t))dy =
0 0

= l i ¢ .l. - ! = l H 1 ..!, =~
= 4(t sih 2t|0 +4 cos(2r 4r)|0) 4.fsm 2r+4 cos 2¢ 3 cos 2t

= }l:sin 20=An. 4

16

t, 0st<l,

. "=
TMpumep 14. Hajfiti nsoBpaxerde opHruHana f{1) {2 —nisi<2,

AMYECKH NTPOACTKEHHOTO HA HHTepBan [0, +w0) ¢ ieproaom T=2 (puc. 16.3).
ibif
1

ol 1 2 3 4 5-8t
Puec. 16.3

¥ TaK KaK OpHIWHAN TepHOAHIECKAi, To, coraacHo dopmyne (16.14),

Fip) = ——Fy®,
l-¢
2 1 2
tae T=2,3 Fy(p) = fﬂ(r)e"" fdr = jre"'d:+ I 2-ne .
o ] 1

HHTerpupyd Mo SacTAM, HAXOAHM HHTErpank: '
i 1

I:e"’ ‘g = - },re" Yt |; + I—Ue‘*’ o =

l —p 1 "P-'l
e "+=¢ =-—e

i 2 2
p2 F 4 4

h-)

CReloBaTERBHG,

- - - -3 _
Fop) = —1e p*'li‘Lze Priete l2 ’ lz F -
P gy Py p

o 2 -p 1 -2
—2——58 + 22 .

F P

Haobpaxennem ana /{5 OyieT dyHxuus

P

(t—e"”)2 1-¢”

P-e

G P e—Zp -

5 3 R |
pl-e*h

] ]
Fipy = =53

P 1+¢ 7

17
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[pumep 15. Hafr maobpaxenne nepuonrueckol creTeMbl HMAYNLCOB, H30G-
PRXCHHBIX Ha pHC.16.4.

)4
A

1
i
i
'
'
i
H
&

T T+427 2T+4 37 1
Pue 164

P Jananuye rpadruecku TIEPHONRTECKYIO DYHKIHIO £(r) ¢ nepHomoM TMoxXHO
¢ OMOUIBIC EAHHHIHOR yHKUMK XeBHcalla o (1) NPEICTABUTE AHATHTHYECKH:

Ag, {H npH 0sret, ,
Aty = { (9 np 0
0 nmpn i<
fosromy
r fo L/ Pl
ooy = [0t = [AePar = A0 - A _se
. ; P p

Toraa u3 gopmyam { 16.14) cacayer, 40

-4,
fy = 4 __ (- - L“_‘:ﬁ,
p1-¢h) p1-¢Ty

2
Hpumep 16. Haitrn opuruuan f1#) no ero H3obpaxeHnio Fip) = —59—2 .

o +4)
P lMpezcrapus Fip) 8 emae NPOH3BEREHHE Sp-—z-L— . Tak Kaxk
p +4 p2+4
Fcos 2/ L.y
- = » 3= = = sin 2/, T0 Ro Popmyne Hioamena (16.17 :
P4 pPea 2 ¢ {1617y ponyun

!
| . ol ,
5p —EP— et Sd—(cos 2" i sin 2:) = S—‘f-'(_[cos 2t 1 sin 2(r— ‘t)d‘l] =

e ptes ' 2 d : 2
! '
= 5cos 27 cos2(s-1)dt = gjl(cos 21-cos(2r - 41))dt =
0 0
18

f

1. ! i
(rcos 2:—zsm Zl—zsll‘l 2:) =

L L]

_3 1.
= 5(1 cos 2t+4 sm(2r-4t))

0

5 1 . _
= 5(: cos 2!—§sm 2r) =fn.4

Tipumep 17. 3anucate moﬁ::axcnne AHpPepeHLUNANEHOIO  BLIPAXEHHS
(=31 (N i) ecan Fp) =N m A0y =1, /() =-1.
» [To dopmynaM (16.8) Hmeem
e e o 2
fr)FpFp)-L, f"(D=p Fp)-p+ 1.
Toraa #3 CBOHCTEA IMHCAHOCTH CAeAyeT, 4TO

Y- D+ =207 Fp)~2p+2-3pF(p)+ 3+ F(p) =

= (207 ~3p+ F(p)-2p+5 .4
(OcHOBHBIE CBOHCTBA H300paxeH il Jlannaca nepedHeneHs B npun. 1, Hanbo-
Jee YacTO BCTPEUADIMECA NPH PEILCHHN 330249 OPHIHHAAN H HX H30GpaXeHUA
OpHBEACHE B IpHA. 2.
B MaTeMATHKE U Pa3IMUHBIX ¢€¢ NPHACKEHNAX, HANPUMED B MEXAHHKE, A/TEKT-
POTEXHHKE, TCODHHM ABTOMATHUCCKONO PETYTHPOBAHWA, WHPOKD HCAQABIYIOTCR
TaK HA3BIBAEMBIE uMAYIbCHLE GynENUY U HX H30GpaKeHHA, PaceMoTpM dyHKUHIO

0 npn <0,
o (4 Ry = i(uo(t)—oo(:—h)) =31/ npy Osr<h,
0 npu hist<+tow,

rpaduK KoTopoll NpHBEICH Ha pHe. 16.5.

G'-]{t, h)"
1
h
0 h "t
Puc. 16,5

Ecnn BanRyI0 PYHKIWIG HHTEDNPETHPORATL KAK CHAY, ASHCTBYRILYIO B OpO-
MEXYTOK BpeMeHU o7 0 40 4, 2 B OCTANLHOC BpEMA PABHYIO HYJIO, TO O4EBHAHO, YTO
+eo
HMAOYABC ITOR CHItEl paBeH I o4 (1, k) dr=1,
—t
Tak xak naoGpaxeHne pyHkunn Xeprcaiaa ¢ (f) MIBECTHO, TO, ROMLIYACH

CBOHCTBOM THHECHHOCTH HI0DpaXEHHA, NOAYYaEM

19



1P

h
B MexaHHKe 9acTo pACCMATPHBAKOT CHIL, REHCTBYIOWING B OY¢HL KODOTKHI
MPOMEXYTOK BpEMERH, HAH, KAK FOBOPAT, AMTHOBOHHO», H HMCIOLHE KOHEY HALY
uMaynee, Moaromy Goina BecacHa GyHKLMA §{7) = aﬁmuc'(t’ A), KOTOpaA HAM-
=

. 1
o A) *7

BACTCA €OUNUUNON uMHYALCHOT Pynrcyuell HIA dessma-@ynxyuell Jupaxa.
+a

HinoweHHOe BEIIE NOIBOARET CANTATE, YTO [0 ONPEASTIEHHIO I a{Ndr = 1.

—c
0
TMocnaenree paBeHCTBO MOXHO SANHCATSH TAKKE B BHIC I 8(ndr = |, Toraa

0
—~ph —ph
3% tim 412 » jim 122 L a,
Aok P r>op |

3mech HPH HAXOWACHH W Npeiena Suulo NpumMencHo npasnac JlonuTtans,
PaccmoTpuM 8(f) KaK criy, AcHCTBYIOUYI0 HA MATEPHAADHYIO TOYKY CAMHWY-

HO® wacce. [lan 310r0 Hallaem pewenne audbepeHUUANEHONO YPABHEHWA

$7(¢) = 5(1), YROBIETBOPAKIISE HAYAALHEIM ycnobdaM s(0) = 0, s°(0) = 0.

E10 ONEpaTOpHOe ypaBHene p23(7) = 1, oTkyaa (1) = -'3, =1, v() = 1.
P
TaxkuM o6pazoM, DYHKUHIO 5(f) MOXHO TPRKTORATE KaK CHAY, COOGUIIOLIYIO Ma-
TEPHANLHON TOUKE EARHHNHOH MACCH B MOMEHT BpeMeHH £ = CKOPOCTh, papHYIO
€AHHHYE,
Dynxunio 8(f- 1)) = eﬂ"" MOXHO CHHTATH HMOYAECHOR CHAOR, NeRcTRYID-
WieH B MOMEHT BPEMEHM .
PaccMOTPHM  ypaBHeHMe s$7(f) » AN +3(7) ¢ HasaAbHBIMH  YCNOBHAMM
s(0Y = 5°{0) = 0., Ero onepaTOpHOS yPABHEHME
¢
P50y = Fpy+ 1,30 = FB 4 L omeyma 50 = fAexe- v+,
P 4 0

OyeanaHo, 4T0 K TEKOMY K& DPEIVALTATY MpHAEM, PCIUMB YPABHCHHE
s"{H = A1) NpM ApyTHX HawaneHblx yenoprsx: s{0) = 0, s"(1) = 1.

H3 onpeaenenns 8(f) cneayer, yTo

I

If‘(f)d‘t _ {0 npH -w<f<0,
I npr 0<¢<+o,

-]

20

t
T.8. Gy{1) = j S(t)dt — enmunsHan pyskuns Xeeucakna. Auddeperunpyn obe

-
4acTH NOCASIKETO PaBCHCTBA, MoaydaeM §(7) = ¢'y(7).
Synft)h
1
hz
o n 2n "t
.
n
Puc. 166
Beeaesm GyHKEHWO
-’3 apu Ost<h,
K
31 .k(‘) = (Sk(f—fl))' - _LZ apu h<f<2h,
h

¢ npu —w<t<0, 2hsr<tw,

H30GPBKEHHYIO Ha pHC. 16.6. [1AR Hee ONPEICNUM UNHYALCHYN (PYRKUIIO SMopozD
nopsdxa 5(r) no dopmyse 6.(:) = ,‘“'“GSI. e . ©yuxuma §(7) yEOBNETEOPS-
-l

€T CRCAYIOUIHM YCIOBHAM:
DS (=0 npui=0;

2) B,(=0) = ~0,8,(+0) = +oo;

] +on +op f
D [8md =8, [sma=0, fa [syua=1.
—c - - =30

HaoGpakeHne 8,(s) HaxOZHM KaK Npesca pH h — 0 nzobpaneHus dpyuxkuun
&} (7}, koTopOe OTpeACAALTCA dopmynol

—ph —2ph 2
171 27" e 1 ~ph

&, AN w—ls-—+ ——i] -¢

1.4 hZ(p ] P ) ap




1 -ph 2 _ .
Te. LIS ()} = hhmo}’T(l-e Y =p,8(0) #p.
>%p

HailzeM,  Hanpumep, pewenne  auddepeHUHANBHOTO  YPABHOHHA
s7(7y = §,(f) NPK HyREBHIX HAYANBHEIX YeROBHAX. HMeer cooTaeTCTRYIOIIEE ONe-

PETOPHOS YPABHEHHe pz.i(p) = p, lanee, 3(p) = ;:, s{#y = 1{t>0}. D10 03HaYa-

€T, UTO HMAYABCHAA CHAIA BTOPOTO NOPAGKA BI (1) coofuaeT MaTepHANLHON TOYKE

CAHHHUHON MacChl MTHOBENHOS MEPEMEIUSHHE HA CAMHKLY LNHHB 6&3 Danbeedi-
WEeTO ABHXEHHA.

A3-16.1
Haiitn u306paxeHHe opurnHana.
.36 —2sin3e+4. 2 e_zr(sin 1+cos 37).

1 1 14
3. 21’3—7'r2+3r+l. 4. 20;‘5+4r —t

S. sin 41- cos 2¢, 6. sin23t.

7. ¢ cos?2r. 8. ch2s-sin3t.

9. sh 1. cos 4¢. 10. ¢ ¥cos 31 cos 6¢. 11. P,
_Zf

_ )

{p- l) +1

13. sin (1= 2)a,(#) . (Omeem: (cos 2 - p sin 2)/(p +1).)

12. '~ 2 sin (1-2)0y(t-2), 122 . (Omsem:

A43-16.2

HUcnonkaosas Teopemy o6 MHTerpHpoBawHH W30GpaxeHWM,
HalTH H306paXeHHe yKalaHHON GyHKUMH,

L. sin #/t. {Omeem: g—~ arctg p)

sin 7¢-sin 3¢
H

2. (Omeen: lnLiQ- )

p + 16
22

i +a

P
at_ Bt -
e — a2=B
4. — (Omeem: In Py 2

!

5, -—r—l (Omeem: ln;JL )

3. sin? /1. (Omaem: ! 5

costl-l r (Omeem In —=£—.)

.Jp2+l

7. " si+! . {Omeem: g —arctg(p +a) )

6 ——

’2
8. sn;r {Omeem: im:tg--—‘2 —EPL“-)

9. ““”°°“(0mem-ln(1+ z))

(p+1)

10. &‘r . {Omeem: 1

g+l
Zlnp-—l°)

A3-16.3

HaliTM CBEpPTKY OPHTHHANOB W COOTBeTCTBYIOMIEE el 300pa-
XKCHHE.

. i
1. ¢, sin t. (Omeem: {— sin 1, — J

pyr -1

P+l

2. €, e’ (Omeem:sh ¢,

1
3.t cost. (Omeem: | —cos t, 3 )
PO +1)

i
1, ~——)
pz(p-»l)

5.1 51, & (Omeem: 1, -15 )
P

4.1, & (Omaem: & — 1 -
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6. Haiity HsoGpaxenue F(p) opuruHana f(f), aensioweroca
nepHoaAuueckoit dyrxumelt ¢ nepuogom 7= 21, ecnu

1—2;{ npn 0= t<n,
HO R 5 (Omeem: F(p) = .’._M(l;:ﬂ)')
;—3 fipH T <1< 2m. p np

7. Haiitn w3obpaxeHHe ZWidepeHUMANBHOTO BHIPAXEHHS
YU Sy -3y +2y-3 ecnuy(0)=-3, y'(0) = 7, y*(0) =-1,
rme  y(), Yy, y(@, y'() — opuruHanbl. (Omeem:

P30y + 557 (0) - 3p3(p) + 2¥(p) ~ § +3p%+8p-43)

8. Haiiti u306paxeHue opurvHana ¢ nepuogom 7= 4, 3agan-
1 -e2 _2pr %

HoTo Ha puc, 16.7. (Omeem: -L;-——*f——- )
-y
ok
2

~y

0 2 4 6 8

Pyc. 16.7

Camocronrenshas pabora

L. 1) Haiitu n3o6paxeHue opuruHana ff) = - e cos 31+
+5sint.

2) HaitTH cBepTKY OpBr#HANOB cO8 2/ 1 sin ¢ W ee H3oBpaxe-

HHe. (Omeem; %(cos f—cos 2y, —2-—*f3—-5—.)
P +a)p + 1)

2. 1) Hatith n3obpaxeHde opursHana f{¢) = 3 Fes" sin 7f+
-5r
+3e 7.

24

2) Haiiti csepTKy OpMrHHANOB sin 24, cos { H ¢e n3obpaxe-

Hue. ( Omaem: 2(v::os t-c0s2/), 2_2L2__')
3 @+ HE"+1)
3. 1) Haiith  H3obpaxeHWe opuriHana f{f) = cos’6r—
2 . 4
- sin3r-+t .

2) Hai'TH ¢BEpTKY OPHTHHANOB cOS I, CO$ ! M ee Haolpaxe-

2
Hue. { Omeem: %(sin t+fcos i), -—ZP—-—Z D)
(" +1)

16.2. HAXOXIEHHE OPUTHHAJIOB
O H3OBPAXKEHHAM

B npenplayiem naparpade ofiHcaHa METONMKA MONYMEHHA H3oGpaxXenw#
MHOIHX 31SMEHTapHBIX GYHEUMHA, T, YCTAHOBACHO COOTBCTCTBIME OPHIMHANOE H
HX H30GpaxeHH, a TAICKS Ha MPOCTEHILHX MPWMEPax TOKAIAHO, KAK N0 H3oOpaxe-
HHIC HARTH opHrKKan. Creayiole saxHol 3agaqeli oNepaInoHHONG HCYNCTEHHA
ABAAETCA HAXCKIACHNE PYHKIMN-ODHIMHANOR MO HX H3OOpLKCHHAM. B obwiemM
cAYYae 3TA 3a0a4a SBAACTCA A0CTATONHO CROXKHOH.

Kak w3eecTHo, ans Toro arobu pyssuun F(p) Guna waoSpaxeHmen f{1), no-
CTATOYHO BHNONHEHYA CASAYVIOWMHX YCnoBRi:

1} F(p) — anaauTHyccKas GYHKIKA B MOIYMIOCKOCTH Re o = 2 > 5;

2) lim F(p) = 0,ccnn Re p> 5y,
o = w

]
3) MnTErpan I | F(a + b7 db cxoauTea.

iy

[pk BLIMOAHEHHN YKAIAHHEIX YCAOBHH CHPRBeASHBE ODPMYEL

+ob
Flp) = f Ayear, (16.18)
i]
a+ b
[ . t P
A = 5= tim | Fo)'dp,tae p = avbi, im ST, 1619
i paen o
a—-hi
Dopmyntl { 16.18) H {16.19) Ha3EIER OTCH COOTEETCTBEHHO HPAMUM K O0PAMAGIM
peobpazosanuss ST «. [lna npaxtmueckux Henelt Gopmyna (16.19) maronpn-
rOAHA, TAK KaK TPeOYeT 3HAHHUA METOAOE HAXOMAOHHA WHTETPIOB OT M3BECTHRIX
25



aHAANTHYCCKUX  PYHKOUA  KOMmAeKCHOH mepementofl  p = o+ bi, rne

—w < b <o, [loaToMy YAIE HCTIONBIYIOT AMOPYIO MEOPEMY & PAIAONCEHUY, KOTD-
PaA NPHBEACHA HHXKE.

P (p)
Teopema. Ecsu F(p) = Q—"'G—)- , 20€ Poy (D) it O (P) REARIOMER MHOLONACHAMU
n

KOMIIEKCHOTO NEPEMERHOZO P CIMENEHEIT M & 1 (M <H); P Ly P2y oy Py — KOPHH MNOEO
waena Qy (p} xpamuocmei 1y, Iy, ..., i coomeememaenso (1 + 1+ ... I = n), mo

k l e
Z - U""'”’fdpf -1

r=1

f1-
(@-r2"F®).  (620)
B wacmnocmis, ecau sce KopRU P 4, D, .., Py MHOZOR1ERA Q, () npocmuie, mo

P
") & (16.21)

Aan= Z 7.0
r=|
3amMmcuanue. Benyuas, xornas ancno kopHel uenofi dyHKUHK GecKoHeYHO
PETHKO, CyMMul {16.20) 1 {16.21) cTaHoBATCE GeCKOMEUHBIMH, T.¢. PYHKUHORAND-
HEIMA DREIMH (& = 20, ¥ = ©),

ot __
PP—1Kp+2)’

» Kopn smnorownenn Qs () =pp~1)(p+2) — npocTae M py =0, py= |,
Py = —2. Haxonwm:
Q) =p-1)p+2)+plp+2)+plp-1), '3 (0) =-2, @'5(1) =3, 23(-2) =6.
Torzns u3 dopaynsi (16.21) creayer, 410

LUt 20§ 2
An 3¢ +3e '

Tpumep 1. HaliTh opurusar £(r) no naocbpaxeHnn F(p) =

2g 102

L1,2
*3¢ 7%

{
6 2
1
5 .
St
» 3uamenatens O, (p) = p2(p? + 1) HMELT OAMH BEHCTBHTEABHBIR XOpeib

£ =0 xparoeTit /i = 2 1t Apt RPOCTEIX KOMAACKCHAIX KOPHA p3 = i, p3 = ~ 1. Ha-
XORNM;

Tipumep 2. Halttv opurnsan f(r} no uaobpaxenuwe Fip) =

]
lim ‘Td[z f‘]= tim __?sz'\.._‘i)--,
L AT VA S NP

Tax kaxk Q',(p) = 2p Pyt 2p3. 70 13 dopMyan (16.20) caegyer, yro

26

- i i -ir
A=+ 31 pon LI L S I

af+2i a-nP-2i 4-2° 4-2

= f+%:‘(cos £+ 1 sin r)-%f(cos f—ising = r-sinz .4

Tipumep 3. HaiiTu opuriHan f(ry no naobpaxenno F(p) = E%’

» Uenas dyrxuna @ (p) = psh p nMeeT OAHH HeACTBATENbHHA KOPEHh
Po=0 KpaTHOCTH /=12 K CHETHOE WHCNO MHHMMBIX KOpHeR p, = kni,

k=1,2, ... Torna HaxomuM (¥(p) =shp+ pchpn Q(py) = tknichikni) =
= +knicos kx = tkm‘(—l)k. MoatoMy n3 dopMmynu (16.21) caeayer, 4to

MHHMBM KOpHAM 3HAMEHATCNA H300paXeHHA COOTBETCTBYIOT B OpPHIHHATE
chaaracMHe

© P X )
Z [k (—l) kekml_'_ (—.l) ke-kxﬂ) - Z ﬁ}_;(ekmt*_ e—fmﬂ) -
P xi(—1) —kxi(~1) o=l

[- -]
- Z—-z;lnk: =%Zisinkﬂ:f.

Cnaraemoe OpHTHHANA, coofme'rc‘rnylomee XopHIo pp = 0 KpaTHocTH | = 2, paBHO

lim -—-( zme‘pg = lim (me}” p 1 p+£—°—9-£repj
p—0dp\ pshp porshp hp sh
= nm (..a_ch '+ gfﬂe_&z__e)
-0 sh’p
chiptshp-~1 2shpti-
= ¢ bim ch p + lim —r+l1rr|——P———
p—>0 p—+0 2shpchp p—+02shpchp
[ing packphiTHA HEOMPERENCHHOCTEHR BLINC HCNONEIOBAHO NPasHo JlonuTaan.
- -]
TakumM 06pa3on, HCKOMBIH OPHTHART paBed f(f) = ¢+ Z %sin kme. 4
k=1
Ha npakrixe mecto dropuyn (15,20) n (16.21) vacTo nonmylorcn TeopeMOd ©

PAVIOREHHH TIPABWIBHBX PAUKOHANBHHYX apolel F(p) = B CYMMY Npo-

Pl
j 2,0
CTEHLIHY PAUHORATHHEIX Apobe, KaK 3T0 AeAaln NPH HHTETPHPOBAHHN PALIHO-
HAABHEX apoGeil. HaolpaxeHHt B RAHHOM CAYYAE MOKHG PAINOKMTL B CYMMY
npocrefuMx paALKOHANSHHX ApoGel CNEAYIONIHK THIIOB!
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R i, —4
pa

kz2;
k *
(#-a)

lll_—_m.g_._,a%_;Iaz(o; V. _Q&C————

P tapta, (p +a|p+az)

Jns HaxoXneHHs OPHTEHAAOE, cooTheTcTeyiowkx apobam 1-111 Tunos, ue-

NOABSYIOT CASAYIOLNIE GOPMYTEL
;|

p_a & Pl {ana ppoGn Tina 1); {16.22)
A A K- ot

—_— i *{(ana npodu tuna ), (16.23)

(- D

2 c Bat
BerC e 2 Boost 02—--+ smf,'az {ana apodu

2 ’_
P +a|p+az

Hna ). (16.24)

Opurunan, cooTaeTeTBYIomNA xpodn [V tana, BecpMa MPOMO3IKHIL, NosTOMY
MH ¢T0 HE NPHBOIMM. B HEKOTOPHIX cayuanx of MOXET BHITe TOAYIeH Bonee npoc-
THIM MYTEM, € HCMOAbL3GBAHNEM CBOHCTE OPHTHHATIOB M M H300paXeHAN.

3p-2
plp-1)(p+3)’

P Dynkuma F{p) padioxuMa B cymMy npocreitwx ApoGelt sma F(p) =
_A, B C
NSNS

Jlpobu B NpaBoil HacTH NOCALAHETO PABCHCTRA NPHMBEOCM K O0LLEMY IHAMCHA-
TeA0. YHeAUTeAb NoAYSEeHHOMH ApoSH npHpaeHWBaeM K 3p ~ 2

dp— 2= Alp=-1p+3)+ Bplp+ 33+ Cplp -

flpu p=0 wumeen ypasrenue —2 =34, A=12/3 npd p= | - ypaBueHue
I =48, B=1/4, 2 npn p = -3 — ypasnenne — |1 = 12C, € =~11/12. Caenosa-
TERBHO,

Tpumep 4. Haiii oprrusan f{fy no nxoGpaxenuo F(p) =

273,174 ll /2
Fipy = 8= 4 2205 11«
(r) 2 T pe +3-

Coraacho popuyae (16.22), Haxonnm upuruuau.

D2, 1 13
A 3 e .4

Mpsimep 5. Hafltn opuradal no piobpaxessio F(p) = TL"'—‘;-— .
p t5p +4

¥ JaHHoe naobpaxeHue NPeACTABHM B BUAS
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—2t3 __ _Ap+B, ._2.___..
plespiea phea pied
Mpuaeat K oBimicMy 3IHAMEHATETIO ApoGH, CTOMUHE B NPABOR Y4CTH NOCACAHE-
IO paB&HCTE, H NPHPABHAD YHCAMTENM, OONYIRM TOXKICCTHO

PHI=(4p+ B{pt+ 1)+ (Cp+ DYp* + 4).

TpHpaBHAeM Ko3PHURCHTH TPH OAKHAKOBLIX CTENEHAX p B 0OCHX HaCTAX
ToxaecTBz. [loaydHM cHCTEMY YPABHERMKH:

Alo=a+c, A=—§.
2 = = -
2o = B+, n 270
»l3 = B+ap, D=1
TaxnuM oGpazom, .
Fip) = (-lf3).0—l+(l’g)p+l ) 2P _1 22 N zp + 2|
p+a P+l 3; +4 2p +4 3p +1 p°+1

Henonbaya GopMynE H3 MPHAL, 2, HAXORMM
]

= g i i
An 31:052: zsm2t+3cosr+smr.4

TIpmmsep 6. HakTi opKrusan £{f) No H30GpaxeHHIO

F)= _Ls%k_’__
(P 1)"(p"+2p+3)
» BHavaste HAXONKM OpPHIHHAN WIOOPAKEHHS
Fipy = 2223
-1y (p +2p+3)
pasRoXeHHe XOTOPOTo Ha mpocTelimne apodiy dMeet BRI
25;:;4 . "‘2+_"_il.+_§!;t‘-'_
(-1 +2+5) (-1 P70 pie2p4s
Mpuscas npaeyle 9acTh ITOTO PABEHCTEA K OOLIEMY IHIMEHATENO K NPHPRBHAS
YHCAHTEAH B BPaBOH H NeBOR YacTaX, NOAYYHM TOXASCTRO
SPHA= A 2+ 5)+ Axtp - 10 £ 2+ 5) + (Bp + Op - 1)
Monaras p Hes p = |, HaxolHM, 410 9= 84, 4= 9/8,
Teneps NPHPABHACM B DONYREHHOM TONICCTBE KOMDDULMEHTH 1PH o7, 2 1
p“. B peayasTaTe RMECM CHCTEMY YPABHEHHR:
0=A,+ B 0O=d;+ A4y + C—28,4=54, - 54,+ C.
Ee peutenne: 4, = 9/8, A, = 1/16, B=—1/16, € = -21/16. Taknm oBpaiom,
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Sp+4 _g bl Lo L pral
G- +2p45) S p-nk 16p=1 16 2

+ 1)+
1 __.,_|..§.E._'l_.2._ re+ e'——Le cosZr—ée sin2r.

9
==z +
B, 12 16p-1 16,20 "8 16 16 g

CornacHo cBORCTBY 3aTIA3ABBAHH, HCKOMBIH OPHIHHAT

A = (9(r e~ Le‘ 3 me*_{r Neos 2(-1- §e U 3ein 2(r- 3))

xog(r-3), 4

":lli—

Ipamep 7. Hafrd oparvnan £(5) no waobpaxenuio F(p) = —IE
P

» HcnoneayeM paanoXerHue cosi B CTENeHHON pan:

n-1 | t
*(2»-2)!;(»-1)‘”

11 11 LEN! | 1
“natyeteteDd mg*

Torna GopManbHO KCKOMBIF OPHTHHAN MOXKHO 32MMCATD B BHAC

3 3 u- I 21!

o1 s I I R
Ay =i-sitast -t S emae Tt

. l -
Tipusep 8. Hadth opurvaan /{5 uioGpaxenuna F(p) = (p__ NErH’ HC

NONBIYA TEOPEMY CBEPTHBAHAA,
P 3ankiuenm F(p) B Buae U akek - = ezr 1 2e¥ om0
p-2p+3’ p-2 ‘p+3 !
TEOPEME CBEPTHIBAHKA HMEEM:
f f
!
i . e [3T M-, Pl BT _'l 2t =51
G- D = AN Ie ¢ dt Ie 4 d': 3¢ e,

30

A3-16.4

Haftth opuriHan no 3agaHHoMy n3obpaxenmo.

1. Fp) = L . (Omsem: e ¥ cos 2t + 3¢~ ¥ sin 2t)

pleap+8
2. Ap) = _QL*-_S__ . (Omeem: 362 cos 3¢+ Hhe? sin 31.)
p —-4p+13 3
3. Ffip) = —t:i—- . (Omeem: 1 “e‘“-&les‘ )
P+ p - 12 a"28° 77
4. F(p) = -'""-'. (Omsem: L e“(cos S+
p -8 ]2
J3sing30.)
= i 1 1
5. Fip) = ——3—3—.(0msem. =-~=cht+-sh2¢.)
P =5p +4p 4 3 2
_ 1 -t 1 -2
6. Fp) = T——.(Omeem l—,r-—-+e o )
P+ 1)p+2)
-2p
7. F(p) = 6‘0 5 . (Omeem: (_ge—2(1-2)+
P+2)(p-1)p"+1)
2 3'(c.:.s(r 2)+3 sin(t-2)))oy(t-2).)
A3-16.5

Wcnonsayn Teopemy Bopensi, HaiiTH opHIrHHAN, COOTBETCTBYIO-
Al yKazaHHOMY H306paXeHHIO.
| 1, ¢+ -2t
L— :=(e -
G-p+2) {Omeem 3(9 e "))
(Omgem: ¢ - &% )

2. — 1L
T e+
31



3 ——2-—'--— {Omgem: g(cos f-cos 20 )
PP+ 1)+ 4)

4, ———E——-‘—- (Omsem: -(3sin 312 sin27).)
L+ )" +9)

5, ._,P.__ . {Omeem: -(cht-cas N

p -1
IpumMerus Teopemy Rioamens, HaiNTH opWFHAN, COOTBETCTEY-

0 ZaHHOMY HI00paAXEHHIO.

6. _— (Omeem: = +cosf—1.)

P+
. -38—2,0
.
(p+2) _
(Omgem: (cos3(f-2)~ 1,5(¢=2)sin 3(+- 2%/ =2} )
8. Hcnonpays Teopcmy o paanoxeHyun, HAATH OPHIMAN Mo

n3obpaxeHuio F(p) = -‘ﬂ—— . (Omeens: 1 =2¢cht+ tcht)

P - l)
3
= 2
9. Haiity opurdHan no musoGpaxenn® F() rOENCh
@+
{Omgem: %fzcos t+ists'mt ) )
AWEHHIO

10. HaitTn opuryHan B Buje CTETIERHOTO pAaa 1o u3obp:
o)

)

L . £ms )
= = sin ~= . {Omeem: -y'—=7
F(p) .ﬁ?sm;ﬁ? § (2n')

11. HaiiT4 OpUrHHAN B BUAE CTENEHHOIO pAga no H306paxeHHIO

1 19 . "
Fp) = ;e ? (Omsem: Z TG D]

LE]

32

Camocrosreanrnaa paGora
Hality opurHHan no agaHHOMY H300DaXeHHN.

2
1. Ap) = ——ﬂ--i . Omaem: l1‘-::03 2:+l sin 2r.)

(p2+4) 2 4

2. Ap) = —L—- . (Omegem: %rsin t.)
(P +'.}

3. Ap) = 3 ; A Omaem: lr—l sin 31.)
P +9) >

16.3. MIPHJIOXEHHA ONEPAITHOHHOLO
HCIUCIEHHA

Pewenne dudepenunarsnnix ypasnenns & ux cucmem, T1y¢Th JAHO AHHERHOE
ARQPPEPCHUHANEHOE YPABHEHHE N-T0 OPARKA ¢ MOCTORHHAMK KoMDDHIHEHTaMU

{n—

R s HNEYy

¥ HaYlanbHLE YOIOBHA

H0) = 3, 7O = ¥y, A 0y = 570 {16.26)

bylem CYATATE, 4TO YHKUMA £(f)} H pelueHue ypasHerua (16.25) y () BMecTe
C DpOM3BOAHGIMA OO #-T0 NOPAAKA BKMOYHTENBHO ARMAIOTES OPUFHHANAMH M

y(6 £ Yip), f() = F(p). Torna, cornacHo apaawny auddepeHLHPOBAHAA OPH-
THHana W cBOHCTBY RHHEAHOCTH, AR depeHLIMARLHOMY Ypabiennio (16.25) ¢ Ha-
HARBLHEIMA YCAOBHAMU {16.26) ByIeT COOTBETCTROBATE onepamoprat (HIOTPaANCaN -
iyee} vpaenenue

(egp"+ap" '+ ra V) = A D, (), (1627)
e

LEY n-1 b -2 -3,
D, P) = ayp”  ygtp Vot +yt[;.“ ’)+a,(p" Yo*r  Ygt.#

(n-2 .
+yy ))+‘..+aﬂ_2(py0+r°)+a"_,yﬁ = MHOTOUMEH CTEfEHH HE Bhilite i — |

OTHuCKTEMLHO p. EcnM BBecTH oo3vauenme @, (p) = aop” + a!p"‘_ Te 4 a,.
T0 Hiobpaxcaloliee ypasHeHue (16,27) npumeT BuA
9, ) = Fp)y+ &, _,(p} . €16.28)

H3 ypasHenua (16.28) onpeneaum usodpaxenue perieHHa sndpepeHUHLTE-
HOTO YpasHeHMA (16.25), YIORTETBOPSA I0ILENO HAYANBHBIM YenoBua {(16.26):

()
Yipy = F2)  Taz1®) 16.2
& =0 o.» (16.29)
2%k 1261 33



PeweHuem ypassenda (16.25) npu yenosusx (16.26) Gyier opurHHan y {1},
HaHzaeruNH Mo HaobpaKeHHIO (16.29)..

B cmyuae HymeBHX HadaneHHX ycaosuA  ¥(0) = p'(0) = y"(0) =
= .. =y l)(0) = (0 ypasHenne (16.28) npHMMeT YNpoWRHHEN euHA
©,(PY ¥(p) = F(p), Kax ¥ waoBpaxenne pewerna Y(p) = F(p)/p (p).

3aMeyah ne, Jlna Toro urobu Halimh obwee peieHe AHPepeHURANEHOTO
ypapHeBHA (16.25) YKa3aHHEIM BLIlfe METOZOM, JOCTATOMHO 3AZATh HAYANBHHE

yenosus & mge p(0) = €, ¥'©) = Gy, ... " =€, me -,

(k=1,2, .., #) — NPOHIABONLHLE OCTOAHHEE,

Fipeep 1. Haftth pelncHHe AR PEPeHUMANBHOTO YDABHEHHA
Y =3y42y =0, ccrn y(0) = 0, y'(0) = 1.

P Haxomim COOTBCTCTRYWINSE ONCPAaTOPHOC YpaBHeHMe p2 Wp)-1-
=3pY(p)+2¥(p)=0.0wrcionz

G -3 ey =1, e = 5 vy = A
" -3p+2) pmrg
Toraa i3 Yoxnecrea it m A(P-2)+ B(p~1) npup=1 mieem | =-A4, 4==-],2
api p= 2 nonyuaem 1= B Moatomy Yip) = ﬁﬂﬁ Mo dopmynaM W3
MpHA. 2 HAXOAMM S2CTHOS pelicHMe ANGGCpPEHUMAABHOTO ypasHeHus y(f) =

-_dve? d

Hpumep 2. Haitrm pewenie audrbepeHUHANBHOTO YDABHEHHA ¥ -2y +

+ 10y = 107 + 187+ 6 , yOORNeTBOpAOLIEE YCROBMAM p{0) = 1, »(0) = 3,2,
» CocTarifieM M200paXalIles YpaBHEHWEe, MOALIYACL OTIEPATOPHHIMKW pa-
BEHCTBAMMU:

Y =Y, (0 = p'l’(p)- LI 4 .oz ¥p)-p-3.2; A - -23 .
P

B peaynsTaTe MOAYYdcM ONEPATOPHOE YPIRHEHHE 0AA NSHHOTO THADEPEHLN-
ANBPHON YPABHCHHA:
2 2
P V@) -p-32-20Y(p) 2+ 10¥(p) = 2+ B

+8
;o

Orcwaa
34

G2 -2p+10) 1) = B+ Balipiy 2,
I p P

44 I, 2 +6 2, 18 +20
PG - 2p+10)
PaznoxiM ¥ (7) Ha npocTefimme ApoGU CTAHAAPTHEIM MeTomOM. MMeem:

A B.C, DE+E
Yp) = 3+5+ p ,
P P p—ZPHO

21,207+ 607+ 18p+20% A(p” - 2p + 10)+ Bp(p® - 2p+10) +

+ oo -2+ 10) + (Dp + By .

W3 nocnentero ToXIecTsa NpH p = 0 HaxoanM, 410 20 = 104, A= 2, [l on-
PENENeHAA CCTANBHEY KO3DGUUHEHTOB PasoXeHAA NPHPaBHAeM KO3hdHUHEH-
THE 9TOTO PABEHCTES, CTORMIHE IPH ONHHAKOBHX CTCNEHAX p:

pli=c+p,
pl1,2= B-20+E,
p2l6 = a-28+10C,
piI8 = —24+10B.

PelunB cHeTeMy, Halinem: B =22, C= 0,84, E =068, D = 0,16, J10 03Haya-
€T, 4TO

2 1
P oo P -1+
Yp) = & +3*2—2+°’84+016 2=l 4028 32 X
p P P (p-1) +9 {(p-1Y +9

OTCIOA HA OCHOBZHHM NPHAL. | H 2 HMeem

y(1) = £ +2,20+0,84 +0,16¢ cos 3r+0,28¢ sin 31 . ¢

Mpumep 3. HaliTh pewnetpe suphepe HUMATLHOTG YpaBHEKNA
yr 2y +5y = cosr, ecnn y(0) = ¥ = 0.
» JanMwWeM COOTBETCTRYIMLSE ONCPATOPHOE YPABREHNE W M300paXeHHe pe-
LEHHA:
S
P Hp)y+2p Hp)+ 5 ) = o, Vo) = — =
P (p"+2p+ 3Hp +1)
KOTOPOE PANTOXHMO Ha RpocTeiWne ApoOH, T.c.
Ap+ B Cp+ b
Hp) = ==+ =
Pl p+2pts
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Haxoaum kosdpHuHeHTH A, B, C, D, nonksyack CTRHEAPTHHM METONOM.

Hmeem pm{dp+ ;'s‘)(p2 +2p+5)+(Cp+ m'.:i)(,\p2 +1}. Tlpupaeuse xoaddprnumeH-
TH OpH OOHHAKOBHX CTETICHAX p B 0BEHX YaCTAX NOCAETRETO TONXACCTEA, HONYIHM
CHCTEMY YPABHCHHIN:

slo=4sc,

2%l = B+24+ D,
Pl = 2B+54+C,

%o = 58+p.
Ee pemieHne: A= 1/5, 8= 1/10, C=-1/3, D-—lﬂ. Toraa
Yy = (1/5)p+l/10 (—-/]E 12 1 p 0 11 pri
5 2 19 2 5 2
p+1 p+2p+5 P+t P+l ety +4
I S
D1y’ 44

C IIOMOMIBIO NPHA. 2 HAXOAMM HCKOMOE pELUEHHE

Wi = % cos ¢+ -1-% sin r—ée cos 2t ;—oe sin 21, ¢
ANTOPHTM PeIlCHRA CHCTSM AHHCANMX IWgupepeHUHANBHHIX YPaBHSHHA ¢
NOCTOAHHBIMH KOXDDHUMEHTAMH COCTONT B cheayioneM. [Ina Kamaoro ypaee-
HHA CHCTEME HAXONMM OMEPATOPHOE YPABHEHME, A I2TEM pelliac MONYICHHYIO
CHCTEMY JJHHEHHBIX anreOpaHecKHX YPaBHEHUH OTHOCHTEALHO umﬁpmunﬁ pe-
weHnk HexoaHol cHeTeMbl. 149 Balite HHEX M300pa XS HHR ONpeReNieM OPHIHHA-

A, A2010HE PelIeHHE KCXOAHOR CHCTeMEL.

Tipsmep 4, HaliTo peitieHHe CHCTEMB YPABHCHWE ONEPATOPHAIM METOLOM:
x'=2x~3y = 5,
; XO=0,3(0)=1.

Y -3x-2y =8¢,

P Ayetex () = X{p) y (D) = Y{p). Torna oncpaTopHeiM NIOBPaKEHHEM NaNH-
HOB cHETEMB GyAeT CHCTEMA

PX(p)-2X(P)-37(p) = 3, B-DXP)-3 Py = =,
¢ K1 P
PI-1-3Km -2 = Sl e nve = £,

Pe1UHB HOCAEAHIOI CHETEMY YpaBHEHHH oTHocHTeALKo X {p) ¥ Y{p), no-
NYUHM:

3p +26p - [5p+t0 g #Sg —l4p +I5p 15
3 » Yoy = ;
F -tHp- 5),0 (P -Inp- 5).0

36

Xip) =

Paynownm HallAcHHBE HIOOPAKEMHA B CYMMY NPOCTERUINK DAUHCHANBHEX
apobeit:

A A B ¥}
1 2 I 2 C
(Pl = — + =+ = =

307 +26p7 = 15p+ 10m 4,0 - 1) - 5)+ App o - 1)(p~ 5+
+ B p+ )(p-5)+ CP (G - 1)+ Bp (o= )= 5) .
H3 nocncamero ToxmecTea MMees: 10 = 54, A =2, mpu p=0;
24 =-88, B =-3, npu p=1; 48 = 128,, B, =4, nph p=-1;

960 = 600C, C=8/5, npn p=35. TaKk Kkak kospdwuwent npn p*
A;+Bt+82+C-0,mdz-—l3/5.l'loa'muy

2 131 .1

9 5p "p-1 pti p-3
H3 pasnoxeuns
A.8, ¢ D £
A AT e

AHANOTHYHO TOMY, KAK 3T0 DHAC CACNAHO B pAIROXEHHH XA X (p), HaxoguM, 9TO
A=-3,B=12/5C=1, D=—4. E= 875 Moaromy
121 1 1 8 1

r(p)=—p' Er S Ry TR Tt

H3 pupaxeHuil 1na X (p) 1 Y(p) ¢ NOMOLWEIO NpUA. 2 HAXOSHM PeIICHHE KC-
XOAHOH CHCTeME:

13 .9+ 1 -t 3 3¢

x(f)=2t—-§u+ze+§e 208 N
_w(r)=-=—.’u‘+%+er 4e +§eﬂ.4

Mpumep 5. HaiiTi obuiee pewictine AndipepeHUHANBHOTO YPABHEHRA

YTy -dy = (-2
P CocTaBHM OMEPATOPHOE YPABHCHHE NDH MPOHIBOMLHEIK IHAYEHHAX (D),
(0}, y"(0):
3 2 ] " o '
P YpYy- 0"~y (0)p -y (0)-.*?2 Y(p) + p(0)p + ¥ (0) + 4p ¥(p) - 43(0) ~

2
—4Hp) = U
w2 PFT

Petue ero oTHOCHTEABHO ¥ {p), NonyuuM

k¥



223(0) + (7' (0) - ¥{(0))p + "(0) = ¥'(0) + 43(0) ,
k] 2
g g +p-4
—~2p-3 .
+ -+

TaK KaK JHAMEHATEAD NEPBOTO CATACMOTO PANIOKAM Ha MHOXUTEAU p— | U

Y(p) =

+

p2 + 4, a BUMCAMTSAL BXOSAT NI0Gble 3HAMeHUA y¥(0), y'(0), ¥’ (0}, T0 10 cna-
ragMoe MOXHO MPEACTABHTL B BHIE
€ cqpt e
il +%’__s ‘
p-1 p+4
Tie ¢], €3, €3 — NPOHN3BONBHEE NOCTOAHHBEE, BTOPOE ClaracMoe PaInokKHM B CYyMMY
npocTefnx palHOHANbHbX Npobei:
2-2,0—32 = A2+ fz+ 1t LE.
@+ e-00T )y e+ P2 Pl g
HckoMule xoagpdpuunerTH 4, 8, €, D, F HallneMm W3BeCTHLHIMH METOSAMH.
Humeem

—2p-3e A - 1)(p} +4)+ Blp+2)(p~ D(F* + A+ Cp+ 22 (pF + )+

+(Dp+ Y+ (p-1) .
Opu p=-2 HaxomuM | =244, A= —1/24, npu p= | noayvaem 5= —45C,
C=—1/9
MNpupaBsAB KOIHOHUMEHTE Npw p*, p" ¥ 7%, NORYUHMM CHCTEMY YPABHEHRR Ans
HAXOMICHUS OCTANGHBIX HEUIBECTHRIX:

B+C+D =0, a3
A+ B+4C+3ID+E= (0, oTkyla 8 = — 143 D= - 144 E-l_i'
~A+2B+8C+3E =,
Takum obpazoM,
& c ptc
o) = (59— 144p:-2 ;p1|+
(p+2)
+-!27/I424!2+I/I2‘
pt+4
Henonbays Npua. 1 W 2, HaXOAUM OPHIHHAN
_ [ | : 43 -2¢ 1t
N = ¢ e +ey 008 2r+303 sin Zr—z-jre e 2s I44¢ 69 -
27 |
—mCOS2f+24SIHZI.

ARIAWIWHACA OGILHM PeLICHHEM AAHHOTO AN Qe PeHUNARBHOTO YPABHEHHA, TIE
€y, €3, €3 ~ NPOHIBONBHLIE NOCTOAHRLE 4
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[pamep 6. Haftyn peuicHue CHCTEMH YpaBHEHH{
xw_',ytq.x = e"]
x+ yu =1,

YEOBICTBOPAIDIICE HAYATBHHM ycnopHaM x(0) = |, x'(0) = 0, »{0) = -1,
yy=2.

P CocTasnM CHCTEMY OUICPATOPHESX YPaBHEBH I

2
PA@)-p P14 X = 51,

PXRY- 145 F@)+p-2 = 1.

BURoNH#S MpOCTHe NPpeobpasoBanus, DOTYIHM CHCTEMY

@’ + DX +p V) = uﬂL

2
px(p)+p2y(p) -z t3ptl

*

2
M3 xoTopoli nalieM, uto
4 3 2
Xoy = Eps2 el L 3 L, L
p -1 P PP
}r(p),- et 4 +3p "P +_2 +2P_l ls+%+%+%_-l_l
-1 LA M

Bocnonp3oBaBIiNeh CRORCTBOM NHHCHHOCTA W ODHA. 2, HONYYHM peIleHYe
cHCTEMBL -

() =--r’——f —r+e i = —r‘--r’+: +31-e 4

Pemenne unmezpatemnix u unmepassne-onddepengnarspney ypasuenud, One-
payuouneiii wemod Jansaca MOKHO NPHMEHATD IIA PEILCHHA MHOTHX urmezpass-
HbiX ypaedenuil mung ceepmiiu, 1.6, YypaBHeHH BHAA

f
yH = A0+ ]}(r)k(;—t)dt, (16 30)
0
e y {f) — HCKOMAR HeH3BeCTHAA DyRKUMA: S{f — croBonHbil wien; &(s/~1) - aa-
PG YPABHCHHA.

flycms y{(f) & ¥{p}, A6y = F(p) n k() = K(p). Tormsa Ha oCHOBAHMM Teope-

M Bopeds o chepTKe OopHIrRHANOB iony4aéM, weo Y(p) = F(p) - Y(p)K(p) . On-

cioga Y(p) = = KI0bpakerne HCKOMOND PEIICHNA HHTEIPaI bHOTO Ypag-
F

i)
1—K(7)
39



HeHHA {16.30). PewicHue ¥ {7} ABRACTCA OPHIHHANOM, COOTBETCTEYICIONM HaliASH-
nomy MroGpawennio Y{p).
I
Tpwiep 7. PellnTh MHTCTPAAEROS ypaBHeHHe (1) + 2 Iy(t)cos (tet)d = ¢,
0
» OGoaHaumM y{f) % Y(p}). Tax Kax Pad = *l-l , COS g —2— , TO €0OOT-
p +1
BATCTRYIOUIES HCXOAHOMY OIICPATOPHOS YPABHEHHE TIPHMET BHA

Y(p) + .L(E)
P
OTCio8a AETKO MOAYIHM PEBIEHHE HNTEMPANLHONO YPaBHEHNR;

P"'l

2
2 +l o2 2 +-—l-—¢rze”'-2fe_’+e-r=

e+’ @1y e+t P!
= P2+ e = (1= 12 = () . 4

¥y =

TMprmep 8. Hahmvt petiteHne HHTErpanbHo-ARGHECPEHIHANEHONO YPARHEHHA
'
yrkpt = sin t+ Iy(t)s;n(r- ) AP HAMANBHHX YCROEMAX p(0) = 0,
o
Yoy =1,
P Monoxum ¥ () & Y{p). Tlockoabky

Y =8V -1, sint s 2' ,
Pt

TO AAHHOC WATSFPATbHO-IH(pepeRliHaibHOE YpaBHeHHe B omepaTopHoi dopme
NPHMET BRA

v -1 s 5+ 2O ongma vy = L, pin =14
2
L PTEL P »
Busucaenne necolicmeennsix unmezpisce. ONHH B3 CNOCODOB BHYNCAEHHA He-
+ab

COOCTBEHHBIX HHTETPATOB BHAA I A Hdr OCHOBAH Ha CBAZN «KOHEYHOIOr IHaYe-

o
HHA OPHFHHANA H £HEVATBHOTO 3HAYCHHA HIOBPaKEHNS,

flyere A = F(p) » cymecreyer  lim AN = i+x) = lim pF(p) (cM.
=t pr
dopumyny (16.15)). Tak xak no Teopeme oF HHTCTPUDOBAHHH OPHIHHANG

40

'
Iﬂt)d‘t = :-,F(p) (cM. popmyay {16.12)}, T0 nNpu YCAOBHH CXOOWMOCTH HecDG-
0

+=
CTBEHHOIO HHTEIpaNa I A Hdt copaBeninBO COOTHOWICHNE

[

+o
I Rdr = F0)., (16.31)

[¢]
OHO BO MHOTHX CNY4aAX JaeT BOIMOXHUCTS BHTHCAHTL HECOGCTBEHHLH AHTerpan
¢ GECKOHSTHLIM DEPXMHM NPEACNOM.

+wm
TIpamep 9. BH4HCANTE HHTEIDAN I %Zrdf
4]
» Tax XaK sin 2+ = 22 . TO N0 TeopeMe 00 HHTErPHPOBAHKI H3OBpaXeHHA
P4
{cM, opmyny (16,133 nMeem
+oa ‘o
51'-'-;35-;2 f“ =zm‘:tg‘5Il -g—arctg§=arcclgg‘
U 4 p
+o
Torma u3 paeerctea (16.31) creayer, 4to I sin z’dt = E—arctg o= 5 4
4]
+o
Fpimep 10. BEuHCAHTS HRTETPAN Ie-"(cos 31 cos Hdr .

1]
» Hattaem nioBpaxkeHne noasHTerpanbHol GyNKUUH

i = e tcos 3rcos ) = il-e_f(cos dt+cos 2=

p+ | Ip+]
* 2[ * )
(PH) + 16 (P*l) +4
Toraa w3 paseHcTha {16.31) caekverT, uto
+os

Ieﬂ(coercosf)d =%(#+§) ;5' 4
0

4]



Crnocol BEMHCACHHA HeCOBCTRE HHLLX HHTEIPANOSE ¢ MOMOINEIO OACPRHHOHHO-
TO HCUHCCHRA TAKKS DaeT

Teopema (Hapcesasn). Ecau f1(1) < F(p), (1) & Fy(p) u dyninuu Fi(2),

Fo(p) ~ anasumunecxue npu Rep 20, mo

00 oz
_[ () Fylu)du = _[ F (v} (v)dv (16 3
[ 0

Hz exodumocmy odnozo u3 unmezpanos ( 16.32) caedyem cxodumocnts dpyeozo.

+o
—af
Tpimep 11, BRCHCTHTS HHTETpAn I %&’dr.

0
» HUmeem:

S s snpra—L— - R,
(p+uJ+B

Fy(p) = ﬁ = 05} = f(N).

Toraa u3 pasencea MNapcesana (16.32) caeayer, uro

+a +@m
Ie 4l Gin Budy = I—L—co(v)dv =B I——-—-——-dv =
o u (v+u) +p? (v+a) +p?
+m
= vito =X_ o
= B 3 arctg B .4
-n’ 27
€

Ipuvep 12. BLivHCAMTS HHTEIDRN I
]
P [IpeaBAPHTEIBHO BHNOLHHM 3aMEHY NepeMenHol, nonoxue £ = 2 Toraa

!

1= J7,dt = 2—dz w05 z< +o. Otciona

24z

=
(3

C noMowbIc Npna. 2 HaleM H30GnAKEHHE OPHIrHAANA

-3z -2z
e T-g +2X

42

B xatecTe¢ H300pakeHHs OYHKUMM f3(2) BossMeM Fi(p) = 1/.Jp. M3

npun. 2, n.17, cneayet, 9te f,(2) = 1Rz,
Ha ocroBannn dropmyast (16.32) noayuum

+a 3z 2z +o» +@ 2

1 e "-¢ 1 g+2 | 1 v+2 11 -

5§ dz =3 Ilnu_‘_sJ_"du 3 J’mvzﬂﬁvzmv
0 o

+a 3 5 +oo +eo 2
1 v 42 I w42 (Zv 2y
T — IN——=gp = =| ¢ |fj =——= - d‘p =
Ji&[ V43 Ji-t[ v2+30 :! B2 v2+)] ]

="l [ dv:
Jr'r'! (o + 0 +3J

=0,

2

. v+
TaKkKax lim vin
¥ = +on Vo+3

BRMHCHIEM NOCACAHHHA HHTETpan:

+x T

2 +a
2y [ 4 6
—_ i = =2 .= lav= Zangg
‘;[[(v2+2)(v2+3\) ({(V2+3 v2+2) B IL
+w
4 v 6n 4=
—— — o e wrm—— 3_
Jiarctgﬁo R (-3

HexoMeit nirerpan pasen —Jn(J3 — J2). 4
ORepayioNOe SCHUCIERIE 8 Jrexmpomexnuke o mexauuxe. B HacToawee BpeMs
B KYPCE INCKTPOTEXHHKH METOAM ONEPALHOHHOTO HCHHCACHKSR LWHPOKO HCNONE-
IYIOTCR NPH PACUETE INCKTPHYECKHX HENeH. 3TH MeTOAM YA0GHM ¢ MATEMATHYEC-
KOH TOYKH 3peHMA. PUIHYECKON OCHOBOT PacUeTa INEKTPHYCCKON HENN ABARIOTCA
npasuna Kupxeoga.
llepeoe npaeuso Kupxzoda (mpawuto yra0e). AsceOpauteckan cyMma mokos iy,
CXOQRIGUNCR § MONKE DASEMBAENUR NPOSOdHUKOS (VIIE), PAGHA KYAIO:
L
Z iy =0, (16 33)
k=1
20e 1t 2 3 ~ wiicao nposodnuxos, cxodRuxch ¢ yaze. Jloaomnmenohbimii culimmomes
POKH, NOGXOORUEIE K YIAY, OMPULAIMEIHNME — MOKE, OMXOORINE OM He2o.

Bmopoe npasiso Kupxrogha (npasuio xoumypos). B obom 3anKnymonm Koumype,
NPOUIBOASHO GHOPAHHOM 8 PAIGEHBACHHON HERH NPOSOCHINOS, Q12eOPAUHECKAN CYMMT
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nadeniii HANPRNCENUI HG OMOSTLRIK YNACMKAX KOHMYP pasha aszefpauseckoi cym-
se 3C ¢ mos e xonmype:

4
Z UR Z UL + Z UC 2 E., {16.34)
=1 =1 i=1 i=1
Welp, U L UC} — nadenus nanpxmuuﬁ Ha PHACTIKOX HENtE, CODEPICAUX PeTUC
F

mugnbi, URGYKmUBHI U eMKoCNbT 3teMenmbt coomsenmcmeenne; E;— AT axan-
WENHDIX & KOHMYP UCIMONRUKOE ICKMIPULECKO20 MoK A,

[ManeHAA HAMPAXEHUA HA COOTBETCTRYIOMMX YYACTKAX LICTIH ONpPeNeaARIOTCA
CASTYIOWHM OOPaIoM:

o A e

Up= Ri, U, = Lg—':, U= -lc-.If(t)ér. (16.35)
0

Mpx HeNoABIOBARHK TIPABKHIA KOHTYPOB BHOHPASTCA OTIPEICACHHOS HATPAB-
Nerue o6X0RA KOHTYpa: TOKH fg, COBTAJAICIUNES NG HAMPABNCHHIO ¢ HATIPARTEHHEM

obxofa, CUHTAIOTCR NONOXATERBHBIMI; DIC E; HCTORHRKOS TOKA CHNTATCA 110-
NOXKHTENLHEMM, £CITA OHH COILAIOT TOKH, NPOXOAAILME B HANPARNEHMH ofxoaa
KOHTYpA.

Puc. 168

Hpamep 13, Kouryp (prc. 16.8) noakmodeH K noctoannodl IAC K, Onpeae-
JAMTE CHAY NEPEXOAHOND TOKa i (£) B KOKTYPE TPH OTKIAIGYEHHOM pyGHABHNKe K.

P B xoHType YIMOB HeT, H HEOGXOOHMOLTL B NPHMEHEHHH NEPROTO NpapHna
Kupxroda (16.33) omasaer. Henoasiosanue sroporo npasnaa Knpxroga (16.34)

# hopmyn {16.35) npMBOIMT K papEHCTBY Uy+tUg = E& ,T.6.K nmp@-epeuuua.nb-

HOMY YPAPHEHHIO € HAYANhHEIM YCAOBHEM:

L3 (R + )i = £y, 10)=0 ()
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OGonausM HaolpaxeHe cHIH ToKa (/) dYepes [(p) n sochonbiyemca
cRoflcTBAMK H30GpaeHn#t o Jlanaacy (oM. npun. 1, 2). Toran zna ypasrenis (1)
[OAYYMHM ONEPATOPHOE YPABHEHHE

Lpip)+(Ry+ Ry)I(p) = Ey/p
PeICHNE KOTOPOIO OTHOCHTEABHO [ () MOXKHO IPCOCTABHTL B BHAE
1) = 0 __ 5 1 B |
Ri*Ry R+Rp Rk Ktk
Lop+ 3 - i
O1ciola, BOCIONBICBABWMACS 1. | HpHA. | H 6. 1, 2 NpKA. 2, TETKO HAXCOMM pelie-
Hue sana4u Komu (1)

R+ R,
, Ey I '
iy = -.-..-—.—-Rl y L-e .4 2}

Hpumep 14. B KoHTYpe, paccMOTPEHHOM B IpuMepe 13, NpH yeTaHOBHBIHEMER
PEXKMME B HEKOTOPHIA MOMEHT BpeMEHM, NPHHUMAcMBIA 33 Havanbuul (1= 0},
BKAIOYACTCA PYCHALHHK. ONpeleHTh CHAY MEPEXONHOTO TOKa | {f).

P PexcuM B KOHTYpE, onHculBaeMui dopmynoit (2) wa npsmepa 13, Gyaer yera-
HOBHBLIMMCA ROCIE MOCTATOMHO SOALINOFO APOMEXYTKAa BPEMEHH !, T.e. MpH

tw:
foo= lim i) = .
yer f—» w0 RI + Rz
TNMonyaem-npyryis sanawy Kowi:”
di oot a B
L‘&-‘Fklf Eo,f(o) )N:T Rl"'Rz‘ {1)

OMEPATOPHOE YDABHEHHE A KOTOPOH HMEET BRI,

£y Eq
Lritey-¢ R +R Hp) = -—.
Peas ¢ro OTHOCHTERLHO W300paxeHua [ (p), HAXOAHM
1) = Ey(R + Ry+ Lp) _ ,f,‘l_ EyE, .
P(R|+R2)(LP+R|) R|P R;(R|+R3)(P+R|/L)

Bocnoabiosapunch TEMH Xe NYRKTAMH NPWA. |, 2, 4T0 # NPH NONYYCHHH pe-
weHKA (2) sanaus Kowu w3 npusepa 13, npuxosum K pewennw lanauw Kown,
pPaccMOTPEHHON B AAHHOM NpHMepe {cM. dopmyay (1))

£ >, -(R,fnr)
i = —{1——: A
[ Ri+Ry
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Tpastep 15. Hens (puc, 16.9) pySuaptinkom K BKNIOTAETCA HA MOCTOAHHOE Ha-
npskeHMe &, ONpeacnuTh CHNY MEPEXOAHOTO TOKA ii{r), :'2(:), i3(t) fIpH YCAo-

i, at0 /= 60 B, R = 10 Om, Ry =30 Om, L =03Tn

Puc. 169

» HanmpamneHHe obxola No KOHTYpas LeMH BUGEPEM NO XO#Yy RacOBoW CTpPeN-
KH. CornacHo NepBoMY H BTOPOMY MpHBHR2M Kipxroda, mOAYMHM cHCTEMY
YpaBHeHH#HA:

iy =iy=iy =0,
di
. 3
Rojowb— =0 _ _ 1 L.
373 crorae 1 (0) = iy(0) = —————e 1L iy(0) =4,
at l AN R A

L
Ryiy+L—=2 = U,

TepBoe YpaBHEHHE CHCTEMbE ONPEREAAEM M0 NPABIIY YIN0B (16.33) aan y3na
A {cM. pHc. 16.9), BTOPOE K TPSTHE YPZBHEHHA — NO npapany KorTypos (16.34) ana
KOHTYpOB ALBA v UALBU cooTseTcTBEHHO C yuctoM dopmyr (16.35).

Ecau £,(p}, I5(p}, I;(p) ~ waoBpaxennsa Tokos 1,{1), L(N, is(f),"m COOT-
BETCTEYIOWAN HARAEHHON CHCTEME ONEPATORHAR CHCTEMA JATIHILETCR B BAEE:
Lip) - Lip- Ly =10,
Rylyp) - Lpli(p) = 0,

R o) Lphy(o)'= 2.

PewaeM SaHHYIO CHCTeMY Ro popMynam Kpamepa. Ee onpesenutent

V-l -t
a=[0 Ry -Lol = RyLp+ R(Lp+ Ry) = L(R + Rp+ Ry Ry =
R, 0 Lp

46

= LR+ R pr LR
= LR R\ P TR R

Hanee,
0 -1 -1
- UR
A= Rl o Yypipy - pre 22,
UO L 14 P
P ’4
1 ¢ -1 i -1 0
R U
8=10 O-LAvur, a = R oh;_
14
R 2L u
L P R, 0 »
MocneAoRATEABHO HAXONHM:
A ULp+ UR
":(p)=zl= 2 =4, : ,
L{R, + R,)p p+-—R!-.R_z_ P p+l_Rz
17 %2 LR+ Ry LR+ &)
ULp+ UR,

1742
+
LR, * ) 'A(‘" IR+ Rz)] * .
W3 naHHOrO TOXKIeC B nim p =0 OoaydaeM:
Rl Rz UR2

A = A = _Q:
LR *R) LR +R)'

R’

MpHpassiteacM KosHOUUMEHTH NPK p 8 NEBOH B NPABOH YACTAX TOKASCTEA:

UL Ur,
TR S AE, Bm e
L(R + Ry) Ay X7 YN

1(p) = Yi_ YR, |
! Ry p " R{R +Ry) p+ RR, LR +Ry

o npun, 2 HAXOAMM OPHMIHHAN:
JRI 'RZ

_—-—f
U B LRK+R)
b = =1 —=—"—¢ .
! R,[ R +R,
AHABOTHYHO [ONYYHACM:
) U
h =+ .

R +R 1-—-—--"*"'22
( 1 g)P L(R|+R3)
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L

. 7] L(RI + Rz)
i = e

2 Ry+ Ry

A R U 1
= _.3 = 2 = l)'" 1_-—_—_ 3
Lp) A Rk, Ri|? o R\R,
LR+ Rz)p[p‘i' m] LR+ Ry)

R R,

R TR
() = U[‘_ LR+ z)]]‘

TlonCTaBNB YHCAOBNE sHaueHus U, Ry, Ry, L swpaxenfiA 217 11{1), (1),

i(f) , moAYMHM!

2,50 2,54 4

-2
N =6-4,5¢7" () =1,5¢"7 , i(n=6017°

pumep 16. nexipudeckas Uenb, COCTOAMAN 13 NocnelOBATEALHO CoSA-
HEHHBIX KOHAEHCATOPR EMKOCTHO C, KATYIIKH ¢ MMIYKTHBHIC TP "L W IMCKTPH-
YeCKOro coNpoTuRAcHKA R, noacoeaunena x IAC E(puc. 16,10). Haitru Audppe-
PEHUMATLHbIE YPABHEHNA, ONHCHIEAOIHE 32KONBL HaMenenfld HNEKTPHICCKOTO

Japama g (/) Ha OGKAAIKAX KOHIEHCATODA U CHAM Toxa /(1) & UM

— "
‘» ¢

Puc 16.10

¥ flenb He CONEPXHT YIIOB, NOITOMY MCNOAbIyeM ToapK" BTOPOE MPABHAO

Kupxroga (16.34) u dopmyau (16.35):
t

L— + Ri+ -- i(T)dr =
0

Y

di . _dq
M3 2AEKTPOTEXHHKH M3BECTHO, YTO | = —%‘f. Crenoparet B 1 P u

€ yueToM YPABHEHAR { 1) HMeeM

48

La, pda, 4 .
Ld’2+Rdr+C -£. D

OuipdpepeHUHpYA 0e YACTH YPABHEHHA (1), TPAXOAKMM K YPaBHEHIIO ANA CANL
TOK&:

Léa- Rd' - 4£ 4

. »
d: aC

Nonyyeunsie anddepeHunanLHue ypasHeHnA AA g () u 7 {H {1)-{3} nerxo
PEWIANTCA ONEPATOPHBM METOLOM, HO D30T KAHECTBEHHO PajHLIe PELICHHS B 3a-
BUCHMOCTH OT 3HaYeHHH L, R, Cu E D7H caydan JocTaTOYHO HoapOOHO OITHCAHH
BO MHOTHX ydeGHHKaX, HampuMep B {1], # 33ecs Mbl UX paccMaTpHRaTh He Gyaem.
OTMETHM TONBKO, YTO PEINEHHA MOIYT GHITE Mep HOAHYCCKHMH, 3aTYXAIOUIHMH ne-
PHOBHYECKHMHE, AMEPHOTHYCCKHMH H PE30HAHCHAMH.

JameuaHHe KoneGaHua paoa MexaHHUeCKHN YRPYTHX CHCTEM ¢ 0AHOH CTe-
MieHBO cBOGOAK ONHCHPAOTCA AHGpepeALNANBHBIMN YPABHEHHAMA BROA (2), (3).
HanpuMep, koacGaHua MaTepHanbHOA TOTKH Maccol #1 3ANAETCH YPABHEHHEM

mﬁz-f + ld— +kx = fiN), (16.36)
e A (1 — O TRTORS WL T MG VIR E R PABHOBECIDN ;" A WK CEAIAN B¢ KOTp -
HLNCHTOM TPEHUA H 4acTeTON CBOSOOHBIX KoneGaHull CHeTeMBt; f (£} ~ BHEILIHAA
BO3MYLIAIOUIAS CHCTEMY CHAA. ¥paBHeHHe {16.36) TaOKe MOXKET ONMHCHBATH KDY~
THABHEIE KOAEOAHHA MaXOBHKA HA YTIPYIOM BATY, £CAH x () — yIoa NoBOpoTa Ma-
XOBHKA, KOSPPHUHEHT & CBA3AH € KPYTHALHOMN XMeCTKOCTRIO Bala, 8 f () — MOMEHT
BHEUIHHX CHIl OTHOCHTEIBHC OCH BpaLICHUA.

TakumM obpasoM, pastniHbie PHIHYECKHE NPOUECCH OTTHCHIBAKITCA COHOTHN-
HEIMH NH(depeHUWANLHBMYE ypasHeRHAMH (2), (3) K (16.36}, KoTOpUe MOIyT
GuiTh NpHBefeHB K BUAY {16.25) U pelUeHB ¢ MOMOULLIO ONEPATOPHOLO YPEBHEHHA
(16.29). -

Hpumencnne wrnysocusx Gynxeui, B § 16.1 HacTOALISIO NOCOGHA PACCMOTPE-
Hbl MMIYALCHBIE PYHKUHH NEPBOTO H BTOPOrO NOPANKOE 3(7) M 5] (1} cooTBeTCT-

BEHHO. DTH GYNKUKH MOXHO BCTPSTHTE NPU PeLUCHUH 32034 #I 0GAACTH MeXapy-
KN, 3NEKTPOTEXHHKH, TPABHTAUMH, TAL OHH BRICTYNAIOT KAK BHELLEH HE CHALI, MPHO-
BEHHO AefiCTBYIOMIHE HA (PHINYECKYIO CHETEMY.
TipaMep 17. MeTooaMH oNEPaLIHOHHOTO MCYRCACHUA PELINTL 3834y Kown:
Y2y eSSy = abli-1f5), y(0) = py. Y0} = yy. h
¥ Coctagum onepatopHoe ypabHeHHe (a = const ).

—#iy

(F 20+ ) Hp) = (p+ Dy + ¥y + ae
# Halirem waoGpaxeHue petesus Y{ph
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Py

L4

+2)pa+y Fae +y', +ae
o) = 2 ”;0 - o4 -2 yoz
pH2p+s P+ +4  (pr1)+4
Mo n3ctpaxeHuio ¥ (p) ¢ RoMolisio npun. |, 2 HaxORMM opHrHHan y (f), 1.c.
peweHie nocTarteHyol sanaun Kourk:

- +y' ‘-
yinp=e lr(yo cos 21 +y0 3 Y sin 2:) + gou{r- to)e_( o)

sin 2(¢s— 1)

JBHXEHHIE B0 MOMEHTA { = /) OTIHCAHO NEPBHM CNAracMeaM. B MOMEHT BpeMe-
HH = fy nop aclcTBHEM aMAyabcHol cuas nepeoze nopadxa ab(t— ro) MaTepHATL-
Haf TOMKA MTHOBSHHO ITOAYYACT NOMONHHTEALHYI0 CKOPOCTS 4, TAK KaK

~1y)

-(.f R F
(goo(t— e sin 2(7 - ‘O)J PEF A B 4

Mpumep 18, Peunte 33829y Kows:
Y2y S5y w85, (1~ 4g), ¥(0) =y, Y'(0) =y, n
» HaHHan 320892 OTAMYACTCA OT 380344 Kollin 13 npiMepa 17 TONBKO TeM, 9T0
HMIOYABCHAA CHAA NIEPBOTO NOPANKE ad(f—~ 10) IAMEHEHA B HEH uMmyaschodl ciroii

amopozo nopadxa b8 (1—1,) . Tlo3TOMY BMECM APYTOE ONEPATOPHOS YPABHCHHE

(& = const):

b J
P2+ 5) V() = (pr2hygtyprope
M3 KOTOPOIO HAXOIHM H306PaXEHHE

=Py
(p+2)yy+y'y+ bpe -plg +
Yip) = g U = (y0+bpe )_L—il_—+
p+2p+s (p+1) +4

P
+y0+y'o+ bpe Plo
(p+ )l +a
A 33TCM H COOTBETCTBYIOLUNM SMY OPHIHHAN

+

_ Yo+ ¥y
yiHp=e (-Voc“-” 2+ 3 sin 2.‘J+

- # .
*aglf-fy)e ¢ ")(b cos 2{f—ty) - gsm 201 - ’O)J .

32ech neppo¢ caaracMoe ApeAcTasareT cobGoil ofillles penjeHne OAHOPOAHONC
YPahHeHMA, 3 BTOPOS COCTOHT M3 ABYX YacTeH, MOABHBILWXCA H3-33 BOANSHCTBHA

AMAYABCHOH CHAM BTOpOfo NOpAAKA bz‘\l(ruro). NMepeasg U3 HHX ONHCLIBaET

MFPHUOBEHHOE CMEUIEHHE MATEPHARBHOH TOUKH H2 DEACCTOAHME b B MOMEHT BPEMEHN
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i = {3, 3 BTODaA — MTHOBEHHULIH CKAYOK CKOPOCTH HA BEHYKHY — b B 3TOT Xe MO-
MEHT ¢ = f. 4

Peiientie auneiinnix QughPepenyuasssix ypashenud ¢ RepeMennbimy Kordpuin-
enmasy. [ycth Ko HUHEHTAMH HEXOAHOTO NHHEAROrO aHddepeHUHanpHOro
ypaBHeHRA OYLYT MHOTOWISHH OTHOCHTEABHO aPIYMEHTA 7 H NpaBaA Jacte f{/) AB-
AETCA ApUTRRATOM. Torma, HeoAROBAE TEOPEMEL 0 ANdDEpEHHPOBAHAH OPH-
CHHATA U H306paxeHnA (cM. dopMyam {16.7) u (16.8)), MOAYUHM COOTBETCTBYIO-
Wee OTEPATOPHOE YPaBHEHHE, KOTOPOS cHOBA ByaeT MUHeHHBIM AHdrbepeHHAN b-
HBIM YPaBHEHREM (apTYMEHTOM ABIACTCA p) TIOPARKA, PABHOIC BHCIIEH CTENCHH 7
B MHOTOYNEHAX MCNOAHOMO YPABHCHHA OTHOCHTEABHO HCKOMORO H300paXeHuA
¥ (p). Taknm olipazoM, ¢CAH NOPALOK HEXOAHOTO YPABHEHHA # OTHOCHTENbHO y {1},
a BHICIIAA CTCNEHb MHONOUNEHOE PABHA i, TO ONIEPATOPHOE YpaBHEHME GyleT AH-
HeHHBIM JHDPepeHUMATBHEM YPABHEHHEM OTHOCHTEARHO Y (p) nopanka m. Ecan
m<<n , TO pellicHHE YPABHEHHA Gonee BRCOKOTD [OPAIKS # CBOAHTCA K PLLUCHHIO
ypasHeHHA Gonee HH3IKOMO MOPAAKa M W OTHICKAHHIO y (f) o RafnerHoMy n3otpa-
#Kensw Y{p). Ho B oOLueM caiyyae HCTIONB3OBAHHE 3TOMO METOAL NPEANONArasT
3HAYMTENBHBIE TPYIHOCTH.

MNpocTelilUM ABRACTCH CAYIaK auneiinozo duepenynarshozo ypasnerus Jii-
aepa

n

T (apr+ 87" % = Aoy, (16.37) .
k=0
Tae gy, &; ~— MOCTOAHHBIE; /{7) — OPHIWHAR. 3TO YpaBHeHHe nw0ore NOpALKa #
HMEET COOTBETCTBYIOLIEE ONISPATOPHOS YPABHEHNS, ARTAIIICECH AWHSHHBIM AHD-
depeHUMANBHBIM NEPBOTO NOPAAKA, PELICHHE KOTOPOrO BCETHA BHpAXKAETCA Hepe3
HHTErpankbl, YTO NPHBOANHT K NEMEHTAPHBIM WK CHEHHANBHEIM QYHKUHAM ANA
Y(p). Ecan ana Y(p) yaaeTcs HafTH OpuruHan y (1), Yo OH H ABASETCH peLICHHEM
ypasHeHuA (16.37).
3ameuan e, MMocToaHHbe HHTETPUPOBAHHA ONEPATOPHOTO YPABHEHHA B
o0LIEM cay<ae H B cAayyae ypaBHeHUR ilnepa, KODKA UMECTCA TOABKD OllHA NOCTO-
FHHAA HHTEIPHPOBAHHA, ETKO HAXOIATCA MO HAYARLHBIM YCACBUAM IUTA MCXOAHO-
[0 YPaBHEHUA ¢ NOMOLLLIC TEOPEMBl G CBAIH HAYAIBHOTO IHAUCHHN OPUIrMHANA
KOHEUHBIM 3HAYeHMEM NacOpaxkeHNa (cM. popmyay (16.16)). 4

Tpssep 19. Hatith pemieHne anddpepeHUHENBHOTO YPABHEHHA
(+ D)y~ 3+’ + {21+ 4)y = 0
MPH NPOU3BOALHEIX HAUAALHEIX YCNOBRAX P(0) = ¥, ¥'(0) = ¥y . T.¢. Halith ero

ofllee peHicHHE.
» CocTaguM  OMepaTopHOe  ypaBHeHWHe,  MoxoaHme  coOTHOWEHHA:

¥ = ¥y, Yy £ pYp)-yy, () = s Hpr-pyy =¥y Tlepeniiwenm aau-
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HOC YpaBHeHHE B BHAe f(y" =3y +2))+(¥" -4y’ +4y) = O 4 uatisest uachpa-
KEHHMA BpaxeHull B ckobkax:

2
Yoy tay o @ -4+ Yp)-(p-Dys~y',.

Y342y 2 P =3p e DY) - (2= Wy~ .
TIpHMEHAA K NOCACAHEMY OMEPATOPHOMY COOTHOIICHHIY TeopeMy 0 Audde-
peHUMPOBAHHY H300paxenus {(16.7), Raxonum:

137+ 20) &~ (07 =30+ DY@ - 6= By -yg) =

- -»(pz-—}p+2)}”(p)—(2p—3)7(.0)+y0.

CAeNoBATEALNO, OTIEPATOPHOE YPABHEHHE WMEET BRI,

(' -3p+2) P ()= G -6+ V() = - ygp+ Sy, -y, .

Qfilies peleHne ARHCANOTO A PepeHUHARLHOTC YPABYeHHA NepBOTO FiO-
PAAKA HAXGAHM CYARAAPTHRM 00pason:

cd yoP +( 0‘4J’0)P ‘l-yo

2
(-1 (p-2) -l) @-2)
3necy € - NPOH3IBOABHAA HOCTOAHHAA RHTCIPHPOBAHKA, 3HayeHBe Kmpgn Bhl-
HUCNALTCA ¢ BOMOULH0 PopMyAt (16.16), K19 ZAHHOTO NPHepa wMelowedt Bua

Ilrn PY(p) = y(0) = y, . Jlerko onpenensemM, 4To NOCACARAA GoOPMYNE BHTION-
P> o

Haetca nipu = 0. HafizeHnoe naolpaxerne ¥(p) pasnoximg peymsy npocteii-

iy apoGef:

Yy =

2
Yob +Wg-ANgdptyy _ i+ 4, . A;
?-0Yp-2) “b et P

Beraucagem 3HaucHKA Aj, Ay, A3 W 3anIHCHBacM OPHIMHEY;

Hp) =

2t )
Y(p) = p() = XYy —3yp)e” +(2yg-y'ple s +2),
Bpenem B¢ NpoR3IBOBHEIE NOCTOAHHbIE €y W ) 10 Gopymynam:
C,=2y-3). €y = 2¥- ¥y
Torna HalacHHOE OBLIEE DEIUEHHE HCXOAHOTO YPABHEHHA R yweTCH B BHAC

= C,e""+ Cyel(r+2)

TTpumep 20. OnepaTopHBIM METONOM PELLUHTD samavy Kolyy:
iyt =0, 0(0) = 1, y(0) =0
P Onnpafch Ha ONBIT PEIICHHA MPEAWIYIICTD YPABHEHus NerKo HAXOOHM
onepaTopHOe YPaBHEHHE W &0 pelleHHe:
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@+ DY@ +pY(p) = 0, ¥p) = Crdp? 41,

[locrosizas HHTErPHPOBAHKA C ONPEASTASTCR C NOMOIUE opMyAR (16.16):

lim pHp)= lm (pC/»Jp2+I =y =1C=1.
p—tm P e

OXOHTATENLHO AMEEM:
* —"y 2
Yoy £y = S = ¥ 5—-1-')2(5) ,
al

T.¢. petteHKe 3azaumn Kows (oM. ipua. 2, m. 23). 4

A3-16.6

C noMoLlbIo ONCPallHOHHOTO HCYHMCIEHUS HaHTH penlcHite
anddepeHINANBEHOTO YpaBHEHHA.

Ly +3y+2y =0, y(0) =1, y'(0) = 2. (Omeem: y() =
= 4e"— 3e_zr.)

2.y"—4y = t~1, y(0) = y(0)=0. (Omsem: y(i)

4 4 16 16

3.y +y = £ 421, Y(0) = 4, y(0) = ~2. (Omeem: WD

- 1oy

4. y"-Ty'+ 6y = sint, y(0) = y'(0) = 0. (Omeem: y() =

w 1 3 L | &
74508 £+ g sin1-q5e gz )
5.3y"+6y" +y +2y = e“, »0) = y'(0) = y*(0) =
NP " L83 ./' 5.3, J'
{(Oméem: y(1) rid + 139 52 ol 55 ¢

6.y +y" =0, p0) =1, y(0) =1, y(0) = =2. (Omeem:
=1 b _ .
»(H 3 cos / 5 sin t+2¢1-3.)
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A3-16.7

C MOMONILIO OMEPANHOHHOIO HCYMCAEHHA HalTH pellcHHe
cHCTeMBl THdGepeHUNATLHEX YPaBHEHUN, YilomieTBOpAlOLILE
YKA3aHHBIM HAUANTLHBIM YCHOBHSM.

L {x’ "% x0) = 1, (0) = 0. (Omeem: x = ¢ cos
yo=xty,
[
y= e sint)

21X T7TR 0y =2, y0)=0. (Omeem: x=
y =-2x-3,

. -6f .
= 2e”6’(cos f—sinf), y = —de " sint))

+ = 2‘
3. {x +2x+2y l'Ue + x(0) = r, y(ﬂ) = 3. (Oﬂlgem.-

y-2x+y= 782’,

X = ezr, y= 3e2’.)

-{x”—3x—4y+3 =0 40) = X (0) = 0, y(0) = y'(0) =

y'+x+y+5 =0,

=0.(Omgem: x = Ttsht—17cht+17, y = 12¢ch r—%rsh t-

-12.)
X =-x+ytz,
5. {y =x-y+z, x(0)=1,y0)=0, z(0)=20.{(0m-
I =x+ty+g,
ool 20 120 b oer 120 N 20 ] 2f
gem: X = 36 Fge tye L,y T3 T T3¢ 1T
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r

X = -x+y+z,
6.y =x-y+z, x0)=2,y0) =2, z2(0) = ~1.(Om-
z'=x+y~'2.

t, =21 r, =2t ! -2¢
gem:x =e+e ,y=ete ,7=¢-2¢e

)

A3-16.8

MeTozaMH onepaMOHHOTO HCYHCREHHA HalTH o6ilice peie-
HHE YKasaHHOTO audrbepeHUMANTBHOIO YPABHEHHA.

Ly —dy' +3y = e‘(f2—3r+ 1). (Omsem: py(ry=c¢ e+
|

3tk 53+ 92¢ 11 ¢
+cye —lzﬁe—lﬁtze—sre.)

2.y =3y +2y = (4t2+4.'— lO)e_‘. (Omegem: y(n) = clef+
+ czre'-l- cze'-‘."+ (12 +t-1)e")

3. y(4)+y(3) =cost. (Omeem: y(§) = ¢ +oyf+ c3t2+

+ zl)(cos t-sin ).}

4. BeTob, MMeNILan COMpOTHRICHHE R; (pHc. 16.11), monkmio-

geHa K neni. Henonwsys npaeuna Kupxroda, coctapure cHeTeMy
OudrpepeHIHANGHBIX YPaBHEHHI H HAlTH OMEepaTOPHBIM METO-
A0M CHAbI MEPEXOAHBIX TOKOB i\, f3, i3, €CAH M3BECTHO, uTOo I/ =

=30B, R = 100M, Ry =50M, L=2Tn. (Omeem: i (H) = 2,1 -

—0,15¢5% iy = 1,8+02¢%%, =03~
-0,05¢75%% )
5. Hafitu peieHme HHTErpanbHOro ypasHeHust

¢
[ W@y sin (= v)dx = sin’s. (Omaem: y(1) = %(l +3cos27).)
0
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6. HatiTn peurefiteé HHTETPATbHOTO  ypaBHEHMA v =
t

1 .
= gin 2!—~—§;Iy(t) sh 3(t—1)dv. (Omeem: y(1) = 3(13 sin 27—

0
—-16sh 5.}

+a0

—3x
7. BeldpucAKTh, HMECOOCTBEHHBIN HHTETpan j xe  cosxdx,

(Omeem: 57169 .)

Puc. 16.11

+o
8. BorucauTh HecOOCTBEHHBIN HHTErpan j sin ax — sin B3 “’;“J;‘“ X dx
0
o, B>0.(Omeem: P2riJa- By

+ o0

2 wax
9. BoluHoAHTL HeCOOCTBEHHBEA HHTErpan Ix e dx,a>0,

0

{Omeem: 2 /aJ .}
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Camocrosrennnas pabora

L. OnepaTopHLIM METONOM HAHTH peleHse augdpePeHLNAND-
HOTO YpaBHeHUA y" +2y +y = cost, ecnu p(0) = V'(0) = 0.

{Omegem: y(#) = = sin r—%tsin ‘)

!
2
2, OnmepaTopHKIM METOIIOM HaliTH obiiee pemerue AndPepen-

- =X
LMATLHOTO YPaBHEHHA Y —~4y = € . (Omeem: y(f) = €€~ +

+ c2e2‘+ Tlie_r.)

3. OmepaTopHHIM METONOM HANTH pellleHUe CHCTeMbBl YpaBHe-

L — _4 ;
HHit {x yoox yaoBiersopaomiee ycaopusm X(0) = 2,
y =xty,

y(0) = 3. (Omeem:x = ¢ ¥+ &>, y =247

16.4. HHINBHAYATLHBIE NTOMAIMHHE
3ABAHHA K TJ.16

HI3-16.1.

1. [To 3anaHHOMY OPHTHHANY HalTH H306paxeHse 10 Jlamaacy.

(0 npn <0,

Mo+ Myt+ My 4 My P +
AD =73 & .

+e ((At+ B)sin or+{(Cr+ D)cos af) +

+Ee*'ay(f)+ F3(1)+ G5 (1) npu 22 0-

3HaueHus napametposa, 0, M; (i =0,1,2,3),4,8,C. D, ELF, G
npHBeaeHn g raba, 16.1.
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Tabauna 16.1
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2. Hailt naobpaxeHne GyHKUMH

fihnpuost<t,
AD =L npu i Si<h,

0

npu t<0 Uizt
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Tatauyo 16.2
Houmep sapHaHTa At AlH 4 f
2.1 t 2t t 2
2.2 0 cos t ="f2 ®
2.3 in —ifn n 2n
2.4 2 -0 2 4
2.5 ! st /2 n
2.6 3 -3 [l 2
2.7 X -2x 172 I
1.8 2in Hr—0/m n/2 n
2.9 cos -1 x 2x
2.10 x - n 2x
211 2t 2(2-0 1 2
2,12 sin 7 cos ! x/2 ™
2.13 t -4 ] 2
2.4 [ ~=$in ¢ nf2 E]
2.15 f 2x—f g in
2.16 (t/my 1 n in
217 sin # —COs f xf2 n
2.18 ! 4—t 2 4
2.19 ] Nt /2 x
2.20 H -2 ] 2
2.1} s cosi sin ¢ w1 x
2.7 ¢ ) 52 n
2.23 /2 -2 2 4
.24 -$In / =1 rrfi X
2.25 2t A2r—10) T n
2.26 1--2¢/n -3+ 2/x n In
227 1 12 2 3
2.28 =2 3 5 6
. exp{—2{-1%) 1 I 2
2.3 expt -1 i 2

J. Tho 3anaHHOMY H306paXeHHIO

Ap2+3p+c

(p+a)p* + bp+ec)
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HafiTH opurnHaL. 3HaucHug KoadduunenTos 4, B, C, a, b, c npu-
BeacHH B Tabn. 16.3.

Tatauya 16.3
H:::“p;a- A B c a ¢ ¢
3.1 3 -9 16 -2 -6 13
3.2 2 16 9 —1 4
33 ] i5 20 =2 2 10
3.4 9 -21 —6 1 -3 3
35 0 -6 12 1 -4 13
3.6 ~4 -3 -3 0 3 1
3.7 ) 3 13 -1 2 5
338 2 10 24 -2 -2 -3
39 ] 3 -6 1 I3 13
310 0 -4 1 0 -2 t
EXT I i3 3 -3 2 pl
3.12 2 5 5 2 2 -3
313 0 0 13 2 -2 10
314 2 —-13 39 1 -4 4
3.15 1 -6 8 2 -2 4
316 4 ¢ ] 1 1 0
317 1 9 44 -1 4 13
318 [1} -4 3 ~1 0 -1
3.19 ] -3 12 1 -2 s
3.20 7 12 —1 3 1 -1
3.21 2 =7 1T " i -2 2
3.22 3 2 11 3 =2 t
3.23 1 3 2 -1 1 l
334 3 8 17 -3 2 1
335 5 5 —58 -4 2 -3
3.26 1 3 9 10 4 20
3.7 2 4 [ 8 -4 5
328 3 3 7 3 % -3
329 4 2 6 4 6 -7
3.3 5 1 5 p] -8 25

Pewenue munosozo eapuanma

1. ITo 3agarnoMy opuruHany fi1) Halit nzoGpaxeHue no Man-
nacy F(p).O6munit sua ©yrkumu f71) saare us taba. 16.1, sapu-
aHT 1.30,
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P KoadmuenTo o = 2,0 =0, My =0, M; =2, M, =0, My=
=—1, E=G=0,F=1,A=B=0, C=2, D=-1 Gepem 13 no-
cilennelt cTpokH Tabn, 16.1. [MofcTaBnsng ux B BEIpaXeHUe s
dyukunu {7}, nonydaem

A=u~P+& - 1)+
Ana orbicKaHuA H306paxeHus Fp) HaxoauM OPHIHHANBI Bcex
DYHKUAN-CRATAcMBIX, HCMIONB3YS TP, 2:

1 3 3!
13,1 O ! 2,€2r$“*!—2a5(f)%1-
p ? w-2) p-

Ha ocHoBaHMK cBoltcTBa THHEHOCTH MoNYYaeM
2 6 2 1

2. Haiiti v306pakeHHe ByHKUHH

2t npuQ<t<m,
AN ={22rn-Hnpanst<2m,
0 npi £<0 u t=2n,

» C MOMOIBIO eAHHHYHOM DyHKUMH XeBHCaHaa NpeacTaBUM
dyHxurIo ) B cnenyiomeM snge:

A =(0y{n-04(r-n)) 21+ (gg(2-r) - oy(t-27)) x
x 228 - £} = 204()1-204(1- 7Yt + 255t~ T}2m — 1) -
=20,(1-2m)(2x ~ ) = 20,(H1- do,(t-m)(1-m)+
+20y(#=2m)(¢+-2n).

.
Tak Kak Gy(#) ;}-} H Go(D1 = 12 » TO Ha OCHOBAHHH TEOPEMM
4

JANAIMLIBRAHUA HMEEM:
—xp | o
Oglf—n)i-n)=e ’P-z » Gp{f=2n)(1-2r) % ¢ 2”—1-2 .
J 4

P
ChenoBaTenbHO,

I - - - -
f(f)$2'—z-4e 'F_li+2?‘23p_% = %(\l 2™ ¢ Zl‘p) -
4 4 7 p
) —np.2
= %(l—e "y 4
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3. Haiftu opuruxan $yHkunu ) no 3alaHhomy wiaobpaxe-
HMIO

5p° +S5p—58
(- +2p-3)

P PaoXHM 3HAMEHATENE APOGY HA NMHEHHLIe MHOXUTENH H
TpeJCTaBUM AaHHYl0 ApoGb B BHAC CYMMBI MPOcTefiivx paiio-

HaJIbHBIX Apobeit:

Rp) =

5p2+5p—58 _ 5p2+5p—5&_ _
@_4)(pz+2p_3) @-p-1)p+3)
A_, B + C

T p-4 po1 pF3

Tipueens cymmy fipoGei B NpaRoil 4acTH PaBeHCTBa K obLIeMy
IHAMEHATENIO, [IPHPABHAEM YHCUTENH Apofei:

5p°+S5p-58 = A(p—1)(p+3)+ Bp-4)p+3)+
+C(p-4)p-1).

[TOLCTABMB B NEBYIC H MPaBYR WACTH MUV HE (O COOTHOLIS-
HUA KOPHH 3HaMEHATENS, NOMYUMM CHCTEMY YPapHenMii Ana on-
peneneHus KoaQPULHEHTOB A, B, C:

p=4 42 =214, A =2,
-48 = —128, B =4,

p=1
p=-3 28 = -28C, € = 1.
CregoBaTenpHo,
2 4 i
= + + .
BocroAp20BaBWIHCE NPUA. 2, HARAEM OPHIHHa:

3t

AN = 2¢t v ae’ v 4

HA3-16.2

1. PeiuTL OMEpaToOPHBIM METONOM AHHElHHoe nnddepeHiaH-
afBHOE ypaBHeHHWE
ak+ pxeyx = (), () = A, it) = B.
GOYHKUHIO f {7} K 3HAYEHHS KOIDDULIHEHTOB G, B, v, 1y, X (1), X(fy)
B2ATE W3 Taba 16.4.
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Tabauya 16,4
a:;:i::r"}a & B Y £ f () | ()
1.1 0 | 1 cost 0 0,5 ~1
1.2 [ 1 p) Scos i ) 2 -3
L3 0 [ 2 2e7 ] 1 =2
14 0 1 2 sin £ 0 0 ~a
L5 | -2 2 1 0 0 0
L6 1 —~fy [] 2 [} i 3
1.7 1 0 -9 P [ 0 1
1.8 1 0 | 0 x 1 )
19 ! i [ -2 p] 2 =7
1.10 i 1 -6 3 0 —t 5
11 1 0 9 18¢7 0 0 0
112 1 0 1 ~2sint| =2 0 [
1.13 [ 0 -4 4t 0 1 ]
.14 1 3 5 12¢ [} 0 [}
1.18 1 3 13 Yl 0 0 ?
1.16 [l 1] i e+ 2 0 0 ?
147 t 2 1 Tl i 1 )
1.18 1 T 0 u ] 1 Z1
119 1 -1 ) T 2 3 3
120 1 -6 5 e i} 3 0
1.1 1 4 4 o¢ 0 0 0
1.22 1 2 1 | fcos | O D 0
1.23 1 -2 i i=smt| © 0 0
1.24 1 -1 0 ™4 0 0 -1
1.2%5 i -1 0 F 1 0 0 -1
1.26 2 8 ~10 e 0 [ 1
1.27 2 0 3 2 cos*t 0 =1 2
1.28 1 -2 1 1-¢ 1} 1 2
1.29 3 [ - [2d-e& 7] 0 3 =1
1.30 ] -4 5 lcoss | w2 ] 1

2. PeiliTh ONEPaTOPHEIM METONOM CHCTEMY AHHEHHBIX Amd-
depeHuHANLHEIX YPABHEHMI

ayx+byrex+dy = fi(n, x0) = A,}
ayXk + by + cyx + dyy = (1), ¥(0) = B.

OyHKLMH f1(1), (1) 1 3HaveHua ay; by, o, dy, (k =1, 2), 4, B,
x(0), (0} p3aTL 13 Tabn. 16.5.
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Tatruya 16.5

Homep

Bapu- [ oy | & b oo | AL ARG @] & | &2 | dy | S [ D)
AHTa

2.1 1 0 [0 1 0 0 1| -2 -2 0 1 1
22 | O 1 { -1 [ -27cost| 1 0 2 L fsine|[ O] 0
2.3 1 6§ -2 ~4feost| 0] 1 2 lsnsrfOof o0
2.4 [ 0 7 | -1 0 0 1 2 5 0 1 1
2.5 1 1 0 [ ~1 Py 2 1 0 2 0 o[ o
2.6 ! [N EHE 1 4 B ERE
1 %] ! ¢ 0 1 0 0 i 1 0 0 t [ =1
2.3 1 [ 1 1 ¢ 0 I [ ¢ [ 1
29 | 2 2 0 [cosr | | 1 -170 0 ol ¢
210 |t 1 0 ]| -1 0 2 i 0 2 lcosr] O] 0
ST i 2 0 t ] 4 0 3 0 o]0
izl e 2 2 [1oe“] 0 t | -21T T T 1] 3
2103 | 1 [} 1 -3 0 0 ] =t]-1 Py 1 1
214 | 1 0 1 -3 0 0 1| -1 -1 ¢ ofo
2145 | | 0 -1 | -t Py 1] I -3 t [} ol o
216 | [ 0 | -1 ] -1 & 0 1 [ -3 1 0 l 1
IR A 0 5 2 0 0 t |-t | 7 1] 1 1
218 | 1 2 2 0 0 1 1 | -110 Py o 0
219 |t 0 t ] -3 0 0 1 f~13 =8| ¢ t 1
220 | ¢ | -11]~2 { 0 1| ~2}F -t ’ 4| 2
2t 0 2 4 [a+1f 0 1 L[ -t]amcl oo
2221t 0 [ -1 ] -1] " 7 @ 1 1 -3 [} a 1
223 | | 0 | =27 -2 0 0 1 1 0 0 1 I
224 [ 1 0 o 1 0 0 b 1 0 0 -1
225 | 4 t 3 0 0 1 3 0 2 1 ¢ 0
226 | 1 5 -1 0 [sone]| 2 1 {-1]0 Py 0| -1
227 | 2 4 | =2 ] -1 e o]-271 0 [cose | 1] 0
228 | 3 3" -3] 0 28 3 0 2 t | sine | 0| ~2
2[4 2] al-2]+~1]Jo]-t] o 2 -t 2710
230 | 5 1L =51 3 Jeosk| 4 =210 e To] 3

Pewenne munoeozo gapuarma

I, PewruTs onepaTopHaIM MeToaoM AMdpepeHunanbHOE YpaB- 1
HeHHE X - X = tz NpPH 3aJaHHBIX HAYaNbHLIX YCROBHAX X(0) = 0,
(M =1.
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» Ha mpwn. 1, 2 Haxoaum H3o6paxeHHA no Jlanacy:
(1) =pX(p), ¥(1) = p* X(p)— 1, 12 X(p) =x(1); F 22/p°.

FloayuaeM onepaTopHoe ypaBHEHHE (p2 -p)X(p) = 1+2/ p3 .
Peuaem ero oTHocuteneHo X (p):
3 +2
Xp) = ==,
p-1
PacknanpipaeM MoNydeHHYI0 PALMOHATEHYIO IpoGb B CYMMY
npocTelinnx apobetl ¢ HeoNpeeNeHHBIMA KoadPHIIHEHTAMM:
22 A b A A B
TR VA A
MpuecneM cymMmy apobeit B npaBoit YacT paBeHCTBA K 00iemy
3HAMCHATENK, NIPHPAaBHAEM YHCAKTENN apobei:

P +2 = Ap— 1)+ Ayp(p— 1)+ A0 (- 1)+

+A P (p-1)+ Byt

HO,IIC‘I‘aBHB B I¢BYIO H NMPABYX YaCcTH NOCACAHETO COOTHOWIC-
HHA KOPHH 3HameHatena p; =0, pp = | n npupasHie B obeux yac-

1AX Ko3(pDHUHEHTH NPH CTENERAX p", p3, pz, NOAYYHM CUCTEMY
JMHHEeHHBIX ypaBHeHnH. Peluus ee, Haliges 3HaYeHMA HCKOMBIX

ko3 DHUHEHTOR:
p=0] 2= -4, A =-2,
=]

? 3= 8, B=3,

¢ 0=A,+8, A, =3,

3 1 = As—A,, A = -2,

2 0= A,—Ay, Ay = Ay = -2.

I

1

MoACTABHB BblYHCAEeHHBIE KOFDOULIMEHTH! B BHIPAXEHHE A5
X{p), noayunm

Hcronwaya npua. | 1 2, HAXOMWM OPUTrYHAN

x() =3 -3-2u-F_rn.

310 U eCTh HCKOMOE peliieHue AHddepeHUMANTBHOMO YpaBHEHHA. ¢
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2. PenInTe ONEPATOPHBEM METOZOM CHCTEMY AHdpepeHIAATD-
HBIX YpaBHeHWH

4x+y+3x =0,
X+3y+2y =1,
MPH 3aJaHHBIX HAYAARHBIX Yeroenax x(0) =0, ®{0) = 0.
P TTo npun. 1 HaxoaNM M3oGpaxeHua o Jlannacy:
() £pX(p), W) =p (D),
rae X(p) =x(#); Y(p) =y(H); 1 =1/p.NonyuyaeM CHCTEMY onepa-
TOPHBIX YpaBHEHUI:

(4p+3)X+pY =0,
pX+(3p+2)¥ = 1/p.

Pelns ee oTHOCHTEALHO X 1 Y, HMeeMm:
-1

4p+3
11p*+17p+6

PP +17p+6)
PaatoxnM 3HameHaTenn apoGeil Ha NpocTHe MHOXKHTEIR H
NpeliCTaBNM patlHOHANBHEE NPpoGH B BEipaxeHuax s X (p), Y(p)

B BHIE CYMMH MpocTedinnx gpobeil ¢ HeonpeneneBHEMH X0ad-
dHUHeHTAMH:

Xp) = » Y(p) =

1 4 B
1{p+6/11)%p+1) p+6/lt p+l ’
t A B G
Np(p+6/1INp+1) p+6-/11 p+l P’
BriuucnauM HeonpeaeneHHbie KoadhpuuMeHTs:

Xy =

Xp) =

| | |
Xp) = §(m-p““—+w)'

1 11
6p 5(p+t1) 6(p+6/11)

¥p) =

Hcnoassosas npud. | U 2, HaitleM OpHFKHANLL
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BTO U eCTh HCKOMOEC pelieHUe CHCTEMEI, €
3. Halitit of1uee pelieHHe ypaBHEHUS

X" —-6x"+ 11x' —6x = lZIzeh— e'2r
» TlepeiineM K H3oOpaXkeHHSIM:
X' 2pX-x(0), x" =p X~ px(0) - x'(0),
e, 3 2 "
x" & p" X—p 2(0) - px’(0) - x"(0),
3 o2r, 24 |
121‘29 - = 3 _pTZ .
(p-3)
3anuuieM onepaTOpHOE ypaBHEHHE!
PP X = PP x(0) - px'(0) — x"(0) — 6p” X + 6px(0) + 6x'(0) +
24 1

-3 P72

+ 11pX—-11x(0)-6X =

UAH MOCAE MPOCTHIX Npeobpa3oBaHmii

X(p* - 6p° + 11p—6) = p°x(0)+ px'(0) + x"(0) - 6px(0) —

—6x'(0) + 11x(0) + =P+ 9 -3p-21
- 3)(P 2)

OTcioda, BOCMONB3OBABILIFCE PAVIOKEHUEM P —6p2+ 1Mp-6 =
= (p- 1) (p-2)(p-3), nonyaem
P x(O) +px (0} + x"(0) = 6px(0) — 6x'(0) + | Ix(O)
(p-1Xp-2)p-3)
_p’+9p° _3p_21
@-3'w-2 -1
Nonaraem X(p) = X,(p)+ X,(p), rae

Xp) =

+
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X,(p) = P x(0)+ px' (0} + x"(0) - 6px(0) - 6x'(0) + ux(o)
. - 1-2)p-3)

X,(p) = —p +9p —3p 21
w-3'p-2)° (P—l)

Paznoxnm X;(p) u X,(p) Ha anemeHTaphne ApoGu. UmMeem:

M _ N K
%) p—l+p—2+p—3’
A B C D E
X(p) = + + + + +
0= 0-3® (-3 P33 (p-2)°
L F .G
p-2 p-1
3 2 2
—pP 9P = 3p-21 = A(p-2Y (p- 1)+
+B(p-3Xp -2 (0~ 1)+ Cp-3Y(p-2) (o~ ) +
+ D(p-3Y (-2 (p- D+ Ep-3'(p-1)+

+ Fp-3 (-2)0- )+ G- p-2) .

W3 storo ToxamecTea Haxoaum: A = 12, B =-18, C =21,

D=23 E=1,F=24,G=-1,Torna
-p2+9p°-3p-21 _ 1218 __21 23
C-3'e-2'0-1 -3 -3 -3 73
sl 24 _1
p-2F #-2 -}
CnenosarensHo,
P L e SUQ - M| S 1
P=1 P2 P73 -3y -3 (0-3)
< I B SU U
p-3 (p-2)z p-2 p-1
Beeas oBO3HAYEHHS C,=M-1, C,= N+24,

C; = K-23, nofyuum
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G 6 ¢ 12 18
Xp) = _'l+ _22+ jsj- < S+
P=0 P=2 P70 -3y (p-3)

2t 1

+ .
2 2
@-37 @-2)
MNMepexonum oT uzobpaxedns X(p) K opurHuany x(¢) no ¢op-
Mynam;

1 = 1 _,_ezr 1 =
p-1"" "p=2" -3 ’
1 - #tezr 12 T+ l;r 127 3: 2r3.?3:,
(r-2) p-3)
)—13 - lg_ltzear = _9fe¥, 21 2 #_l_llgez.r =21
(p-3) ‘ (p~3)

O6umee peweHue IHddepeHIHATEHOTO YPABHEHHA Oyner
HMETE BUA

XD = C e+ Gt + G +re? + (20 - 98 + 2197 . 4
4, HaliTi yacTHOe pellicHHe CHCTEMBI
X'+x Y-y = e',}
X2x-y iy =
TIPH HAYANbHBIX YOIoBHAX x(0) = ¥(0) = y'(0) = 0, x’(0) = 1.

P flepexoanM K H30OPAKEHHAM:

X0 £ X@), X () £pX@), () +P°KP)-1, ¢ s 15,
H0 £ Y0). V() 2P YG). YD 7 Kp), € 5

JanKiieM CHCTEMY ONERATOPHBIX YpaBHEHHI:
1
p-1

]

pX+2X—-pY+Y=pT

+1°

PX-1+pX+pY-Y =
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PO+ DX+ GF-1Y = o,

o
(p+2)X-(p-1)Y = p—+'i'

Pelup 3Ty CHCTEMY, MOAYIAM:
- 2p-1 - 32
Xy = —22=L— vy = —2—.
2p=-1)Mp+1) 20"~ 1)
PazaoxumM Ha npocTefiiive 1pobK BoipaxeHHE 41a X(p) :
2p~1 -4, 8 . C
2 p—1 2 p+ 1°
(P-1Yp+ 1) (p+1)

20—1 = Ap+ 1Y+ Bp- 1) + C(* - 1),

1 g3 - L.
A= 4,B 2,C rE
1 1 3 1 1 1 1 3 1
A(p) = + —- = + .
Hp) = —2L—.
2p -1)
Mepexoaus K OpUrHHANAM:
| R |
e, =sh 1.

2

Mo reopeme o anddepeHUNPOBAHHH H30GpaXEHHH HAXOAHNM:

(p—l—]-)',é-ze_’ u( 21 )'é-rsht

p -1
WIH
! Sste u —?22—-,;¢rsh t.
(p+1) (-1
YacTHoe pelneHne cucTeMel 6YaeT HMeTh BHI
x(5) = Ten e+ -3-re_’,-
4 4
3 4
wo = Ef sh r.
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HI3-16.3
1. Haitti uaobpaxeHue rmo rpadHKy opHIrHHaNa.
1.1
o4
2 (Omeem:
+e? 20
1 F(p) l+e e
_ p
0 12 x
1.2.
ik
1
(Omeem:
L] 1 2 ; ! {- e'—p !2
1 Ap) = .
= P
1.3,
{Omsem:
—p.2
j—e?
R
X P
L4.
fl’:)‘ (Omeem.
R
_ Apy =)
0 a x p

il



L.5.
o0}

b-g {Omeem:

—ap

106.
fix) &

xyY

=2 |-~ te——l

—4

® k
. -1 !—l! !2k+ 1)
{Omeem: F(p) p Z i J

k=0

1.7.

f(JrJI

1

x Y

1] 1 2 3 4
|—e”

{Omeem: F(p) = 3 -
p(i+e?)

D
1.8.

f{X)f

-p. 2

o

...bp

Fp) = e —-¢

1.9.
o

0 1

3 4 5 x

2
. _ 2 |
(Omaem: Kp) = S+ — 2)
P op-e"%)
L19.

f(x% CHHYCONAANEHLIE ¢ NPONYCKaMK
wanynbool, nepwan, T

N /PN /)

1

of =iz a T T+r 2T X
(Omsem: F(p)=+.l_+e__r_)
) P+l 17
1.11.
o)
1
0 3 4 X

—4p

_ _ -3
(Omeem: F(p) = %(l ; + £ ] € ‘).)
p

1.12.

fix)h
1
ol 4 3 5 TR %
A
{Omeem: F(p) = —12-(1 -y - e_3’°)(l - 8_4‘") 3]

4
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1.13.
)4
1 \
0 3 6
-1

¥

1 ST |
0 : = =1+ — —
(Omeem: Kp) P( e -3 »

1.14.
0k

(1-¢%))

-
2

(Omem: Fp) = —5(1 - )+ !1,(1 —ae¥ 1 etry )

P
1.15,

fx) &
2

1

0 2 4 s x

(Omeem: F(p) = é(l + e_z")(l —»e_”) J

1.16.
Fx) &
2
1

0 5 X
(Omeaem: F(p) = -—'—2(1 4{5?) + 1(] —23-5").}
5p P
74

1.17.
(UX ]

0| a T T+a 2r27+a 37 1

—ap
(Omeem: F(p) = Mf) J)
p(l-¢"")

1.18.
194
1

t

1—e? *P_¢?
(Omeem: F(py = ——+ 7 )
p 3p

1.19.

b=
Y B

2 3 4

. =l1-e
(Omeem: F(p) 3pchp’

1.20.

i{/1
4

)

(Omeem:

-2p

2

BN

-
-~

=

N

0

75



1.25,

1.21.
194 o
1 _ 2
ZL'\ - 1123 ]
- ol 1123 t
ol @ 20 40 5¢ 6a 8a 7231 2
—ap2 —p /4 -3p/4
(Omoem: Fp) = =41 ) (Omsem: Fipy = M= 2=
ap"(l-¢ ") p(l-e”)
1.22. 1.26.
)4 04
2 k|
)
1
. o] 41 0
0 1 2 3 ¢ 2 2
- _ P2 _ P
(Omsem: F(p) = ﬁ(: +eP)i-e2P).) (Omeem: F(p) = #‘_}f"—.)
123 2p°(1-¢")
oo 1.27.
ik it A
1 _12. ______ . (Omaem:
/i 8Pt _ppe P
0 P 5 P "" = : /r - F(p) = \8 892 —ife ‘)
) 0 % % 1 2 t p(l-e")
- _3p.2 1.28,
(Omsem: F(p) = F-l’(e 2 _&hy) (111
1.24. TA ] i !
AN i ' i
o4 ASNHAST RN
& v g v é v VY
) 2 \if 2 2 2
-1 ] ) i
o 2 t ' /2
Loy 20y, 2 ~2p Omaem: Fipy = A(1—¢7
(Omeem: F(p) = —(1 —€ Py +=(1-2¢P) ) (Omgem: Fp) = — 72
p2 P p{l+e )
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1.29, +o

/2 o
Ok 2.4, Icos #73) sin tdr. (Omaem: E.)
2 H 2
0
1 ~ & P
P - 2.5, Iw—’dr a>0, &>0.(Omeem: -lrla+b| )
O 2 @a 2208 , 7a t
§32386°6 2a 0
+oo
(Omeem: F(p) = ‘-:-'ch(ap/ 12)/ch{ap/4).) 2.6. I ¢ sin bxdx, a>0, b>0. (Omgem: *i_‘L—Z' )
a + b
0
1.30.
e 2.7. I ¢ sin 3x cos 2xdx . (Omeem: 53 )
q — 697
_ +oo
0| a 20 3 4a S5a6a} 7o} Ba 2.8. Ie_“ cos bxdx. (Omeem: )
-1 . ' a +;52
0
1-e? ﬂc‘e"” sin x 1
(Omeem: F(p) = —~—) 2.9. ]' S X4 (Omeem: arcig= )
Pl +€2P) . x Q
2, BHUHCANTS HecOOCTBEHHBIH HHTErpal ¢ MNMOMOLWILIY Tpe- +oo R
DeNLHEIX TCOPEeM. 2.10, j € % cos 3x cos 4xdx . (Omeem: 2%10 B
[
2.1 J’ dr a>0, b>0.(Omeem: In =) Beraucaurs HecoGCTBEHHHA HHTEMpan, Mcmomssya GopMyny
Hapcepans.
+a
-me_‘"Sin y R 2 1L Icos ax;cos xdx. (Omeem: In p_ )
22. [=—"dr a>0, 6>0. (Omeem: arcig> ) o o
0 +

2.12. I §MJ‘;——de. (Omeem: —g In o)

2.3. I—__'-sll'l mtdt, a>0, B>0, m>0. (Omsem. 0
+o
2.13. [ 220 (Omeem: X .
zu‘ctg,-E - arc(g— D) I 5 (Omeem 3 )
m m 0
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.

+ow +op 2 2

. .2
sin ax - sin"x ta -ax" _ —bx
2.14, J—-——3——dx,0<o<2.(0msem. -é-(4-a).) 2.24. J‘e ze dx. (Omsem: Ja(Jb~.Ja). Yxaza-
0 * 0 x
e 5 1 H U ¢. Caenath 3aMeHY 22 = )
2.15, jsinx dx . (Omeem: §af§ ) ‘e
0 2.25. [SRXS2K4e (Omeem:0.)
+o *
2 1 0
2.16. Icos x“dx. (Omsem: 5 5.) oo )
—gX
0 2.26. Il_ez dx.(Omeem:%]n(a-#I).YKasaHuc.Cne-
o . 0 xex
207, [E=E0E0 (Omeem: L.
‘-][ ¥ (Omeem 4 ) AaTh 33MEHY 2 = t)
too o BLIYUCAUTE HECOOCTBEHHBIN HHTETPaA, NPeABapHTENLHO HAR-
2.18. J- sm2 X (Omsem: l3_6|n3 ) 1A ero uaofpaxeHHe ¢ IoMOLILIO #HTerpaia Jlannaca,
X +@m
0
e 227, | 1-cosaly, (omsem:Za.)
2.19 Imdx (Omeem‘-l-(3arct 2—arf.:t 3—'2) ) 0 g :
.19, ~ . 3 g 8=} -
0 .
t ¢ —ab
to 2.28. I-{%b%-dt.(Omeem:ge %)
2.20. j‘wdx. (Omeem: 3 ) 0
0 x3 8 +a
o 2.29. I czos a;dr. {Omeem: :,?Be_ab )
- —ax  —bx, 2 2a 25 £+b
2.21. J'(f-—;?——j dx . {Omeem. |nQ‘1L@).__) 0
x (a+ b)Z(a +5) +oo
0 i -
. 2.30. I ﬂ—grz—dr. (Omaent: —’%{l —-e ab) J
wsmxcosx n 0 r(r2+b ) 26
2.22. j =2 2dx . (Omeem: %)
0
T 2 | Peutenue munoeozo eapuanma
2.23. -dx, a#0.(Oméem —.
(-! (x+ a)’ 4a ) 1. Halitn M3oGpaxeHne QyHKUMHM, 3aJaHHOR rpaduyueckd

(pHc. 16.12).
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Prc. 16.12

»Kaxk suaHo w3 rpaduxa GYHKUMH, TNhuBeseHHOro Ha
pHc. 16.12,
0 mpux<2,
i npu2=<x<d,
-lnpud4<x<6,
0 npuxz6.

) =

CneposatensHo, npeoBpazopattve Jlannaca opurusana f{x)
HMEET BHO,

+@ 4 6
Fp) = j’e“"‘f{x)dx = e ax— [ ax =
0 2 a

4 6
= _le~px|2 +—l~e"“m|‘l R D W T ~tp_ 10 _
P P P P p P

-p__ —3;2
_ :_’(e-zp__ze—«tp”_sp) = Lf__L_ <

2. Tlonb3yAck NpefeAbHBMK TEOPEMAMH, BbIYHCAHTE HecoBCT-
+an

BEHHbIT HHTErpan j‘g-:—x-dx

0
teo +o0
P Bocnons3oBapuiuch HopMyoi Iﬂf)dx = I Fp)dp, ¢
0 0
YYETOM TOO, 4TO Sin X = , ONYSHM:

p o+l
82

+o +oo 1t

Ism X = I__dﬁ_ = lim I.._‘.iL = lim arctgp|g =
x pret Boelpiig B
0 0 0

= I'mafc =T 4
'[S-l-no th 2

3. Hafith uzo00paxeHue F(p) opurnAana f(f) ¢ nepuoioM
T=2, ecnu f () 3anaH rpacpudecku {puc. 16.13):

.

Puc, 16,13

P OpuryHan f (£} MOXHO aHATHTUYECKH H300pa3nTe Ha HHTEP-
Bajle-1EpHOAE CAENYIOILUM obpa3zoM:
0 mpu-w<it<),
O =3¢t npuldsgt<l,
1-trnpu 1 <£<2,

[Mostomy n3obpanernie JaHHOTO NMEPUOAHHECKOTC OpPHIHMHANA B
COOTBETCTBMM ¢ T1. 6 npuA. | HaifaeM ro dopmyne

T
- Py =
Rp) = ——3 [ Roe™a
0
1 2z
= I -pf —pi
, _e_zp[_[re dr + I(l -De dr] .
0 1

MNocnegHue uHTErpassl BHYMCAHM ¢ IIOMOLLBIO (HOPMYNBl HH-
TErpUPOBAHHA N0 YaCTAM:

! 1

ja'e_p 4t = —l(te_p "+ -l—e_p ')
2 P

0

1 -p, | -p

=—=(l-e")--e",
2

p p

0
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Z
;[(l ~fe”dt = -i((l ~1)e”’ - ie-p:) ?

=

1 -2p. 1 =20 | -p
= - r — —_—— .
e ze 28

P 2
lMoactaHoBKa HaRACHHBIX KHTYCIPANOB B BhIpaKeHHKe 404 F (p)
TIPHBOOWUT K OTBETY:

-1 1 -5, “2p, i, -p -2pY _
ftp)—-l—ﬁ(?u—ze“e H-Ye?-e) -

1 (1 S
= —_—1 = —_- 1~ =
(50 0-e)

—P —
_ ;(l—_g.,f_] P
1+e?\ p P
4. BuiuvcanTtt HecoOCTBEHHLIA HWHTErpajn, npedBapHTENBHO

Hailaa ero H305D8JKCHHC ¢ NOMOUBIC HHTEMPANRA Jamnaca u npA-
HAB 3a& MePEeMCHHYIO MHTETPHPOBaHHA [TapaMeTp 4.

I 515 at dr.
r(tz +4)
o
»T —pa . - !
aK Kak Ie sin atda = S , TO H3oBpaxkeHHe AaHHO-
F+p

0
ro HecoBCTBEHHOTO MHFErpana ffo nepeMeHHON @ MOXHO fIpecTa-
BUTL B CICAYIOWIEM BHIE:

to0 tw
Fo)= [e?| [ 22l yylua =
iz

on + 00 :
I[ je sin arda]dt =

. T +4) |

84

+ a0 +o0

= dt ) | I -
I(12+4)(12+p) p2—4('!(1'2+4 r2+p2)dr

HaiineHHOMY H300paXeHHIO COOTBETCTBYET OPUTHHAN

flay = - . 4

16.5. ZOITIOJTHUTEJBHBIE 3AJAYH K TJL. 16
Haiiti H300paxxesne opuruHana.,
1. 7 sin 21. {(Omagem: ( l:Zp2 - It:’»)/(;;v2 + 4)3 )
2. tcos (t72). (Omeem: (ll.‘q:'2 -4) f’(4p2 + l)2 J
3. (F72)sh t. (Omsem: (3p + 1)/ (=1’ )
4. 17 sin 31 (Omsem: (6p + 12)/((p + 2)2 + 9)2 .
5, (r2 /2)e’ cos ¢ (Omeem: (p° —3p+2)/ (2> ~2p +2) )

I dx (Omeens: - In l+p))

0
t

shx L1, ptd
wmmsi gy . (Omeem: 3 In P B

!
[ 2
8. rhx;ldx.(Onteem:zl n &3 p A2 "l.)
) * p p-i P
HaliTH opHMIrMHan YKa3zaHHOTO H306paXeHHUs.

9. pf’((p2 + 1)(,¢:r2 +2p+2)).(Omeem: (1/5)(cost+2sint-
— & '(cos 1+ 3 sin 1))

10. (2% = 1)/(p(p° + 4)"). (Omsem:(1 7 16)(cos 2¢ + 5t sin 24— 1))
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1L (7* + p+ D)/A(p- 1 (0 + 1)) . (Omeem: (1/4)((3F = 1)e’ +
+ sin f+cos f).) '

12. p/(p" = 1). (Omeem: (1/2)(ch 1—cos £) )

13. (0" - 1)) . (Omeem: (1/2)(ch 1+cos 1-2).)

14, ((p= 1XF2 + 1)) . (Omeem: (172)(¢' - sin f—cos 1))
15. p((p—)@2+ 1)) . (Omeem: (1/2)(e' + sin ¢~ cos 1).)

-1 -

16. ((p+ 1}p2 +2p+2)) . (Omeem: &1 —cos £).)

Pew T 34834y, HCNOAB3YA METOAH OrepallHOHHOTO HCYHC-
NEHHUS,

17. Haittu yacTHOe petlieHue AudbdepeHUNATLHOTO YPabHEHHS TIpH
3a0AHHBIX HAYANBHBIX YCAOBHAX. X"~ 9x = sh £, x4 = -1 ,X°q = 3
npH £=0. {Omeem: x = {25/24)sh 3t--ch 3¢t~(1/8)sh t.)

18. Halitn ofwee pemeHue DudpepeHUMANEHONO ypaBRHe-
HHA X" +9x = cos 31. {Omeem:. x = CI cos 31+ C2 sin 3¢+
+(1/6)sin 3¢.)

19. Haittn vactHoe pelleHRe cHcTeMbl AudrpepeHLIMANBHBEX
YPaBHEH# il MPH 3ATaHHbIX HAYRTBHBIX YCTOBHAX:

x"+y =sht-sint-t,

X, =0, x,=2,¥, =1, ¥, =0
y'+x' = cht-cost, } 0 0 % Yo

npu +=0.{Omeem:. x = sht+¢,y = cos1- £72 )
20. Hatitu ofiee pewienre cuctembl nMddepeHUHMARBHBIX
YpaBHEeHHIA:

y-x = y = Ci+ Cych t+ G+ Cysh t—r.)

21, HaiiTy oflee peuierne audpbepeHHANLHOTO YpaBHEHHS
Siinepa:

a)y {1 -20x"+2x'+(21-3)x = 0,

) tx" -2+ 1) + (4 +1)x = 0,

)

M r

!'} (Omeem:.
0.

(Omgem: a) x = Cle'+ Czre"; 6)x = C,rze’+ Cze‘.)
22. PelINTb HHTETPANBHOE YpaBHEHHE:

86

[

a) Ich(f—‘t)'x(‘t)d‘t =cht-cos¢;
0
¢

6) Ich(t— t)-x(t)dt = tcost;

0

I 3
B) x(1) = e+ Ie’-tx(r)dt;

0
P

r} () = 1—-cos ¢+ {sin (- t)x(t)dr.
o
{Omseem: a) x(¥) = 2sint; 6) x(f) = 2cos ¢
) =F£72)

23, Buqncmm. HecoBCTBeHHBI UHTCTpaT:

a) J’ coscx.; ,a>0,b>0;

N +ao
6) Ixe"’xcosbxdx, a>0;
0

B) I cos (axz)aﬁc;
0

I‘) IxS]I'l ax

X +b
+w
—ax’
) Ie dx, a>0;
1]
r® —ax  —bx

e —e .
€) I N dx,a>0,6>0;
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+ a0

x junerssinbr oo 4o

0 xﬁ

(Omeem: a) in(.Jt‘;2 + czfa); 6) (02*52),(‘:2 + bz)z;

B) (1/2)Jn7(2a); 1) (x/2)e™""; B) (5 /2)/ Ja;
e) Jx/(ab) (b - Ja); %) J2n(Ja-b).)

17. BJIEMEHTHI TEOPHHR YCTONIUBOCTH

17.1. IOCTAHOBKA 3AJAYH

PaioTa MHOTHX MEXAHM3IMOB, 3NEKTPOTEXHHYECKHX YCTPORCTB, JneKTpoMAar-
HETHUIX LeTell i UX 3BCHBED, PA3NHIHEX IpHGopos ANg ABTOMaTHYCCKOIO PETYAH-
POBEHMA ONHCHIBACTCA CHCTEMaMM AHGPEPEHUHAABHEX YpaBHeHN . PaccMoTpHM
CACAYIOWYIO CHCTEMY:

dx

?;' = X (), Xyy ey Xy, ), 4= 1, 20 a7y

flpeanonoxum, ¥To npaBeie 9acTH cHeTeMH (17.1), T.e. YHKUME X, Henpe-
PHEHH B HEXOTOPO#H OTKPHTOK 004acTH D, KOTOpan MOXET COBRAIATE CO BCEM
{m +1)-MeDHBIM NPOCTPAHETBOM NEPEMEHHBIX 1, X1, X3, ..., X,y BYACM CUMTATD, 4TO,
KpoMe Toro, A CHeTeMir {17.1) B oGnacta D BHIGHEHE YCROSHA CYIICCTRORA-
HHA 4 ETHHCTMEHHOCTH pelleHHS

a 0 0 —
X, =x (x5, . x). 8= 1.n, (17.2)

YACRTCTROPAIOLECIO HAYATBHRAIM YCAORHAM
o 0 0 0
Xty X Xgs ey X)) = X7, {17.3)
e f, x? — HEKOTOPHIE YHCRA H3 ofnacTy D. Bynem npeanonarar, 410 pelicHHE

(17.2) onpeacaeHo ang Molora 3HANEHHL 7, B ITOM CTYU3E OHO HASHEBACTCH npodos-
NCAEMDLM.

Npapbic Y&CTH CHCTeMH {17.1) MOMMO PACCMATPHBRTEL KAK NMPOCKLHHK Mepe-
MEHHOTO BeKTOpa ckopocT X = (X, Xy, .., X)), 2 BeANUAHY / — Kax BpeMA.
Toraa crcreMa €17.1) oNMCHEBAET 3aXOH ABAXCHHA HAYAABHOGR TOHKW

Mo(x?, xg, s xg) A-MEPHOTO ¢a30BOT0  NPOCTPAHCTEA MO TPACKTOPHM
x, = x'(r, x?, xg, . ,xg}, i= m

3answeM cucTemy (17.1) B meKTOpHOH dopme:

dx _
2 - X0,

e X = — BEKTOp-CTORGEU paIMEpHOCTH » x |
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Xl (xs
Xyx, 1)
X= - {17.4)
alE
ABRNACTCA BEKTOPOM CKOPOCTH.
Petsenuen cucmesw (17.4) HanBacTeA BeKTopHaA HYHKUMA
x‘(t
’ T
xy=| o=, ), e X D),
!

rAe T- 3HAK TPAHCTIOMHPOBAHMKA.
Yepes I oBoanauum mopMy eexmopa, KOTOPYI: GYAEM CUMTATS COBNIANAID-
el ¢ eaxaidosod daunoii sexmopa.

" 172
i - [fo] ) (17.5)

= [

17.2. ONPEAEIEHHE YCTOHYHMBOCTM.
YPABHEHHA BOSMYIIEHHOT'O JBHXEHHA
PaccMoTpHM CHETEMY ArBCPCHOHANBUEIX YPaaHeHUH

-d: =
s ¥p.n. {11.6)
BhiZeANM HEKOTOpOS pewicHie y = J{1) cHeTemnl {17.6) 4 HAIOBEM €TO Hedod-

MYSLERNOIN QEUIENUEN,
AsnxeHde p = K1) HAILIBACTCA yemoidvuaus 8 envicae Janyuosa, ccan ana

M0Boro € > 0 cywecTsyeT § > 0 Takoe, 970 W3 HopaseeTsa [p(4) —Kiy)| <3 cae-
Iyer nepaneHcTso Ip(ry— ArH < € ApY AobRIX £2 fo- 3mcCh uepes y = y(1) obo-
IHANEHO N1060¢ IPYroe peeHne CHCTEME {17.6), onpeasnseMoe Ha4anLHBIMH Ye-
JAGBHAMM y(ro) = yo (pHec. 170

17} .
y=y) |

-~y

Puc.17.1
90

Hemxetiie y = fI1) HA3HDACTCH NeyCrmolivuebiM, CCH CYWIRCTBYET € > O N pe-
mwWcHHE ¥ = y(/) Takue, uto BaA moboro §>0 wpH ly{ro) ‘ﬂ‘o)l <& Haltnerca

Tz, maxoe,uro | -ATH z ¢ (pue. 17.2).
i
s y=1Itt)

~¥

PHc 172

Hewxerue y = 1) Ha3HBACTCH ACUMAMORNSCK YemOUsUM ¢ cuvicre Ja-
npNoaa, ¢CAH OHO YCTOHRYMBO B cmulche JIANYHOBA H CYILECTBYET Takoe MOJNONKH-
TENbHOE THCHO A, YTO NpH ly(to) - }{ro)“ < it Gynem uMeTh {pKc, 17.3)

im Ly(5) =0k = 0. 1.7
f—3 o0

y

n

h

o & t t

Puc. ll7.3

Ecan oeuxenne y = f{#) ycroilumeo no JlanyHory W coorHowerme (12.7)
CNpaBEIAKBO BN PEIBCHHEA p(/) , onpeAcnIeMbEX MOGLIMH HAMANBHBIMHA YCNOBUS -
MH, TO TOBOPAT, YTO DBUXEHHE ¥y = fII) acuMnmomusecku yemoivugo npu 00N
NOHAreHbI dannerx (RAH acummmomuneck yemolivueo & uetom: puc. 17.4).

¥

e y=Ht)

-~y




Mpouapeem B chcteMe (17.6) 3amMeHy nekoMoil GyHKUKH y dyukupsil x no
dopyyne x = y-— AN . Hosan cuctema 6yaeT umeTs Bug

‘;L: = Yx+ 10, - Y. 0.
Bocan obosmatenne X(x,7) = Yx+R8), )~ Y1), 1), nomyuum cucremy

dx _
7 = Xwh, (17.8)

me X0, ) =S wpw r21y.

Cucrema {17.8) onpeacnaer dugphepenyuarnsie ypasHentin S0IMyueinozo dau-
acenus. Jpuxerue y = A7) NEPEXORNAT Tiph pacCMATPHBaEMONR 3aMeHe NepeMeH-
HBIX B COCTOAHHE pABHOBECHA X = 0 HOBON CHCTEMBI, 2 330342 YCTOHYMBOCTH APH-
HEHUH ¥ = 1) — o 3a0ady yemolHugocmu Kynegozo peienus cucmenmst (17.8) x =0,

Pewserne x = O crcrembl {1 7.8) HasuBacTCA yomodvustiM @ casicae Tanynoea,
eCAH WA meGoro € > (0 MOXKHO YKAZATE YKCHo & > 0 Taxoe, 4TO H3 HEPaBeHCTEA
[x(ro)| <8 TPH NOGHX 12§ CACAYET HEDABCHCTBO Ix(Hil <. Ecam, Kpome TorO,

cywiecTsyeT 4 > 0 TaKoe, YTO BEAKOE PellicHRe X = x(f), HaTaAbHEe JAHHEE KO-
TOpOTe  MONYHHAWTCA  YCHAOBHIO ]x(:o)“ <h, obranaer  CBOACTBOM

hm Jx{Nf = 0, To HYNCROC PEWCHHE HAIRINACTCA GCUMWAMOMUYECKU Yemoiisu-
=t

avim 8 cmsicre Janynoeq. O6nacte [x(O < & HasuBacTCA ofiacmvio npumANCCHUR
Npaeaozo pewenun. Ecam oTa ofNaCTL OXBATHWBAST Bee Palvece ApOCMPancmes
h = +oo, HyNeBoe peueHHE CHCTeMBl (17.8) HasHBACTCA gcuMamomuecK yemoii-
HUGHWM & HEAOM,

Ha puc. 17.5, 17.6 naeTcH reOMSTPHYSCKAA MHTEPTIPCTALIHA TaHHLX ONpene-
AEHAR yeToflyMBocTit B cayyac NBYMEPHBIX BEKTODOB X = x(xl{t). xz{t)), T.C.

CNHCHBALTCS NOBAACHME TPACKTOPHI ABHAKEHRA x = x(¢) Ha DAoL MIOCKOCTH.

Xz
4 2L

x(t)

Puc 17,5 Puc. 176

92

Xe i

ITH >

\to X

Prc. 17.7

FeoMeTpAYeCcKAR UHTEPOPETALHA HEYCTONMHBOCTH HYNIEBOTO PELUECHHA CHETE-
Mot (17.8) B AByMepHOM ciydze NaHA HA pHc, 17.7.

17.3. ®YHKIIHH JANYHOBA 1 TEOPEMBI ISITYHOBA
OB YCTOHYHBOCTH ! HEYCTOHYHBOCTH PEINEHHA
ARPOEPEHIHANLHBX YPABHEHUH

Paccmorpim dymkunno vix, X5 oo X}, KOTOPRA OfpesenicHa 8 dasosoM
NPOCTPAHCTBE MEPEMEHKBIX X|, X3, ..., Xy, HENPEPEIBHA W UMeeT HenpepHPHLIC
YACTHHE MPOHIBOAHEIE B HEKOTOpol obaacTH Dy, BEAIOYaI0MLEH HAYANO KOOPAH-
HAaT, H yaoBTeTBopasT ycnosdio w0, 0, ..., 0)=0.

DyHKIHA ¥ (x), X3, ..., Xg) = V(X), TAE X = (X}, Xy eenn x")T, HAZHIBAETCA onpe-
DeACHHO ROAONCUMERLNOT NN ROAONCUMEIsHO Onpedesetnoi & obadcmu Dy, ¢CAN
v(x) > 0 g mobux xe Dy, x# 0, Ecanxe v(x) <0 mng pwobux x € Dy, x=0,
TO HYHKUMA v(X) WAIBIBASTCA onpedesesno ompuiamesot AW OMPUHAMEIbHO Oi-
pederesnoir. B obowx cAYHasX v(X) HAIBIBACTCA TAKKE FHAKOORDEDEACHHON,

Ecar xe ans mobuix x € Dy w(x) 20 wim w(x) < 0, To GyHKUMA v HASHBAET-

CA IHaxonocmonyyod, NPUHIEM B NEPAOM CAYYAE OHA IHAKONOAONCHMEAbHAR, 3 BO
BTODOM — IHAKOOMPRUAnerbhaR.

Ecnu 8 obnacty Dy GyHKOMA v(X) NPHHAMACT KaK NONOKHTEABHEE, TAK H OT-
PHUATEALMEIE 3HAYEHHR, TO B ITOM ciydae v(X) Ha3LIBACTCA IHaKOAEDEMENHON
dyuxyned.

2 2
DyHKUNA ¥ = X] —X; — IHAKONEPEMEHHAA B IPOCTPAHCTBE MEPEMEHHBIX X|,

Xy a v = xf + xg — ONpeAENeHHO NOROKHTENLHAR, GYHKUMA v = (X, —Jrz)2 -
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IHAKOMOAOKUTENLHAA B 3TOM NPOCTPAHCTBE, TAK KaK Y= mpu x, = xy (cM
puc, 17.8-17.10),

VA

3

QN | x4
0‘0‘3§ £
( "’,‘}7’*\‘%&\\’

v=xi-xi

Puc. 17.8

Pre 17.10

Quens 4acTo B KadecTe GyHxunil lanynosa ang n“‘m’epcuuummux CHCTEM

GepyT KpaapaTHYHLIC GOPMEL, MOITOMY YKAKEM MIPUIHAKH 3H, KOOTIpeAeAE HHOCTH
KBaapaTHIHbIX GopM

PaccMOTPRM KBAIDATHUHYI (HOPMY

b=y ax, (17.9)
=1
Tie
ay = ays ha = {17.10)
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MatpHua

M *z2 - Yy

w1 T2 - %
KopPHUNSHTOR KBaapaTWinoH dopmu (17.9) sanaeTcA cuMMeTpHacckofl, T.c.

A=A T, YTO cACAYeT M3 yenoku# (17.10). PaccMOTPEM c¢ AHaroHanERbc otipene-
JIHTeNH:

TR B T
I i e B U R S Wl (7.1
%1 %2 - %%

Teopema I (xpumepuii Cuarsecmpa). [Han mozo umofior xeadpomuvnan popua
(17.9), (17.10) Ssaa onpedeseive nosoxcumenssol, HeoXo0UMO i Jocmamowno au-

noaienus yeaosud Ap>0, k=1, 2, .., n, A1 mozo umols xeadpamuunas Popaa
(17.9), (17.10) Gowra onpedesenno ompuiamenssiioli, Heolixodiumo u docmamovno avi-
notKenuR yeaoaiil (-~I)Jt A0, k= 1,2,.., 1

PaccMOTpHM adroHosiye (TIpaBbic YACTH CHCTEMEL HE 3ABHCAT OT BPEMEHH 1)
cticmemy duddepeniuaivix ypaauerii

ax
& = Am, (17.12)

rae x = ("1"“2’ . xn)T — BekTop-cronfien pasMepHoeTd nx 1) X(x) =

= (X, Xyx), ..., X, ()" ~ vexrop-dpymann primeprocms 1 x 1; X(0) = 0.

MpeaAnoRoNMM, 4TO NPaBhc YacTH cHCTEME {17.12) HEMpEPHBHE K YIOBILT-
EOPAIOT YCAOBHAM CYLHCCTBOBAHAR M CAMHCTBCHHOCTH PELICHW B HEKOTOpOH 0f-
nacTH Dy dasoeoro npocTpadcTea, BRICRaKmei toaky O (0,0, ..., 03 smecTe ¢ He-
KoTopoll oKpecTROCTRIO. Yenopue X(8) = 0 o3nagacT, 970 T09Ka O — IONONCHHE
PABHOBECHSR CHCTeMb (17.12).

oanoli npouzeodnoii hyniuy v(x) B CHAY CHCTEMH (17.12) GyoeM HasWBaTh
NPOHIBOANYK

H "
dv av 9%, v S
v = £¥ - — — __...X(x)xm'.x(x);
i
dt (1712) ‘=Iax‘ dt Zax,

1=
grad » HanpaBAcH MO HOPMANH K TIOBEPXHOCTH YPOBRA v = Const GYHEIHA v{Xx),
ABEKTOP A(X) — MO KacaTeNbHOR K TPACKTOPHN X = x(1).
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IHAKOOTPEACNEHHAR B OKPECTHOCTH TouXH O hYHKUHA v{X) HAIWBacTCA Pyn-
kuaeld Janyuosa dna cucmemws (17.12), ech ¢e [ONHAH NPOMIBOONAA

V= % ARIRETCA 3HAKOONBERLNCHHON, IHAKONOCTOARHOH UAR ToXpecT-
(17.12)

BCHHO PaBHON HYNIO B HTOH OKPECTHOCTH.

Teapema 2 (JIanynosa o6 ycmoitunsocmu). Ecau dns cucmeme (17, 12} cymecmeay-
em @ ofaacmi Dy snaxoonpedesennias dyuxiur v(X} , noawan npoussodnas Komopod
RO spementt v, auinpenennan 8 cuay cucmemst (I7.12), aarnemen smaxonocmoannoi
dynciued, 30K KoMopoii npomusonoAoNcer 3naxy gynxauu vix), um ve(, mo no-
AOMCEHLE PUSHOGECHA yemotdvuso & emviese Tanynosa.

Teopema I (Manynoea of acummmomuywecsoli yemoiunsocma), Ecau cywjecmay-
et Inaroonpedenennan HyuKuR v(X}, HOTHAR NPOUSEOONAR KOMOPOR NG EPeMent,
Hatidennan 8 cuay cucmemw (17,12}, Gydem maxce 3ngroonpedesennoii co Inaxon,
RPORIUGONOAONCHIM IHAKY V(X), MO HOACNCENUE DABHOBECUR — QCUMMIMOMUYECKH
Yyemoiiuuso.

Teopema 4 (nepear meopema Janynosa o eycmoimvaocmu), Ecau & oxpecmnoc-
it Hayaaa xoopdunam O cyuecmayen dyrxius IRnynosa vix) maxas, wino ee nor-

REARERICH IHAROCONpEdeIeHNl pyrxinel 8 oxpecm-
(17.12)

wocmu O no2o e 3naxa, wme 4 v(X), mo wyiesoe peuienue cucmems (17.12) ne-
Femolivieo.

HaR npouzsodNan ¥ = %}’

Teopena 5 {amopas meopema JInnynoea o neycmotivnsocmu). Ecau cymecmeyem

. v
HKHUS V KGR, W0 28 NPONISOTHAR no SpeMells imeem aud v = dv = dv+w, 208
P dr

A= const >0, g w uan MONIELMELHND PASNA HYMO UAL IHAKONOLMORNHG U eCal 8
nocaeonem cayvae pyHKYUA v He Raraemca 8 moboli oxpecmuotmu moyxu O 3Haxonoc-
HORHHON, NPLYEM 35K £¢ APOIMUGORDAONCEH W, IO RYACOE Peluenite cucmems { 17.12)
HEYCMOuBo.

Tipumep 1. Hecneaoeats Ha YCTORYHEBOCTD MDY PAITHYHBIX 3HATCHHAX 4, b, ¢,
d HYAEBOE PEMIEHHE CHCTEMBL

i:“-: = —-ay-bxz"” npu UeAsX M, #,
d Im+] M
}{=cx-dym mpu m20,n20.

» Buibepem dyukiiio JlAnyHosa BHAA: v = e va y2 . Jierxo Haxonum, uTo

+2 m+2

g +ady ).

2 - —2(bex®"
()

Hconenyem npasyio 4acTh TOCACTHE MO PABSHCTEA,
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I.Myetb a0, c>0 A @< 0, ¢< 0, Torma ac>0. Echn npn sroM 5> 0,
d >0, To GyayT BEIOAHCHH BCe YCHoBMs Teopemil JIanynosa of acHMNIToTHICC-
Kok YCTOHWHBOCTH H HyNepoe pellleHHe (1) aCHMOTOTHICCKH YCTONYHBO,

2.0vere 6 =d =0, ae>0, C.'(z + ay2 = const. Boe ycnoena teopemsl J1a-
NyHOBa 06 YCTORYHBOCTH BRITOMHERH, T.¢. HyneBoe pelierne (1) yerofumeo,

3. Myets ae< 0, dd <0, sign b =sign ad (sign — 3HaK 4ucMa) WIH ac>0,
b<0, d<0. Torna BENOAHEHN BCE YCNOBHA Tepdoil TeopemHs JIANYHOBA O He-
YCTORUBBOCTH, H Hy)lenoe pewieHue (1} HeycroRunzso, 4

17.4. THHERHBIE OAHOPOIHBIE
JANOOEPEHIIUAILHLIE YPABHEHNA
C MOCTOAHHBIMY KODOOHIHEHTAMU
B YCTOHYHBOCTD MX PEIITEHNAA

PaccMoTpHM NHEEHHOE 0AHOPOIAGE ANhhEpeHIINATLHOE YPABHEHHE ¢ OCTO-
AHHUIME KO3 PHITHEHTAMH

x(”)+alx("-l)+a2x(”'2)+ o tax =0, (7.1
COoCTABUM XADAKTEPHCTHYSCKOS YPABHEHHE,
A.”+a|l“"+a21"'2+ -ta, =0, (17.14)

OnpeaenuM kopHE ypabreHHA (17.14) 1 3anumieM GyHIAMEHTANBHYIO CHCTE -
My pewieHuil anA ypasueHHA (17.13): x|, x5, ..., x,. Torsa ero oftiee peweHue HMe-

T Bl
oo text oo tex, . (17.15)
[TpoHIBOALHEE NOCTORHHEIE €|, €3, ..., C; OTIPEOCIHAM N0 HAYEALHAIM YCRIOBHAM:

' -y (-1 = =1
.wr:|“=!mu:,x:o‘me!ﬂ Xoyom X |:-t(. X9 .

JanHana npoueaypa CTAHIAPTHAA: COCTARTACTCA CUCTEMA # THHEHHBIX ypae-
HEHUH OTHICUTEABHO ¢;, BKAKYAKIEAS YpapHeHHe (17.15) # eiue » — | ypaBHe-

HHE, MOAYMEHHOS W3 Bbpakennsa (17.15) nowneHHMM andPepeHUHPORIHHEM

n=-1 paz ¢ nocneaylomed 3aMeHoR x, X, x", .., x(”_ 1 Ha
Xg, x‘o, x"o, aay "0(“ -1 , B3ATHIE H3 HAYANBHBIX Yenosuit, B peaynbTaTe Halloem
0 _ , n-1) -T7.01
¢ = c,.(xo, X'y Xg y, § = 1,a. MNoAy4HM YaCTHOS pellieHBe
0 0 4]
Xxwoox toxt . tex,. (17.16)

DyHIAMEHTATEHAA CHCTEMA PEHICHHI HAXOAMTCA B JABHCHMMOCTH OT KOpHe#
XAPAKTEPHCTHYCCKOTO YpaeHeHu (17.14),

4 3ax. 1261 97



fIpocToMy BeUCTBHTENGHOMY XOPHIG A COOTBETCTBYET GNIHO pELUCHHE

& 717}

k-KPATHOMY e HCTBMTEILHOMY KODHID A — X THHCHHO HE3ABMCHMYIX pelucHMi:
Mo M, (17.18)
MpocTofi Mape KOMMICKCHO-COMPAKEHHLX KOPHEH A = o % [ COOTPETCTRY-
10T JEA PCIICHHA:
¢ cos pr w ¢ sin Br, (7.19)
k-KpaTHOH Nape KOMIUIEKCHO-CONPAXCHHEX kopHeh o £ /B = A — 2k nxHeflno
HE3ABHCHMBIX PELUICHNH:

& cos pr. ¢ sin B, e cos Bt, 1e* sin Br, ..

-] af ~) ol
.r" lea cos I}!,#r Ie cos pr. {17.20)
PaccMotpum nopeneHue petiieHni (17.17) - (17,20} npy +— +,
Mycts 8 pemenmax {17.17), (17.18) A =0. Torza

e:u‘ D OpH A<0,
+oo npH A >0,

lim
t~ +o0
Jaznee, nyeTs & pewennax {(17,19), (17.20) a = 0. Toraa
kK At

. . [ 3 T
lim ¢ ¢cosPr=0, lim re sinpr=~0,ccnma<0,
[ -] = +*w

t f .
L] rkeu cos Br, !k ¢ sin Bt weoTPaMMUCHHW TIpH ¢— +co, oCAM

a>0.
_ EM LR
Teneps nycTs BpeweHnax (17.17),{(17.18) A = 0. Torna f ¢ = ¢ M peuue-
Hue (17.17) npuBoaur K Q= , T, K OfpaHHueHHOH DYHKUHY, a pelucHMe

{17.18), Tak kax & > |, — K HCOTPAHHYCHHUM NPH { > +© DYHKUHAM.

ByneM H43WBaTH KOPHH XNapakTEpHCTHYCCKOTO ypaBHCHHA (17.14) xapaxme-
pucmuecKums wucsani ypasnenus (17, 13).

Teopema 1. Ecau ace xapaxmepucmuvecxue wticaa ypaevenua (17, 13} umerom om-
PULGIMEABHBIE OCHCMEUIEIbNYE STCIY, Mo NyResce pewenye { 17, 13) acumnmomivec-
K yomotinieo 8 cuuicae fanynosd (npu t — to ),

Teopema 2. Ecat xomo 000 03 XapaKmepucmuseckix suced ypagwenus (17.13)
HMEEM HORONCUMEALHYIO Dellcmeumenbhyso vacms, Mo Hysesoe pewenie (17,13 ne-
yemolinieo,

Teopema 3. Ecau cpedu xopreii xapaxmepucmusecko2o ypasnenusn (17.14) nem
MAKUX, ¥ KOROPLX JeliCMaUMEeAbHaR YOCTIS NOAONCUMERHT, NO UMEIOMCR KOPHU ¢ HY-
Acaoi] delicrSUMEALHOL NACKIBIO, NPUYEM KANCOOMY MAKOMY KOPHID COOMEEMCITEY IO
montko pesenys euda (17 17 npu b = 0 u (1719 npu . = 0, mo nyresoe petuenve
ypaenenus (17, 13) pemolivigo HeOCUMAMONUHECKH ! eCAU e XOMA bt GFHOMY Hytedo-
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MY Koputo X = 0 coomsememeyem xoms 6w odHo pewenue suda (17.18) npy kz2

Holi wacmere o = 0 coomeem-

UAL XOMA Gtd OTHOMY KOPHIO ¢ MY i deiic
cimayem xoma Ost 0080 pewenue euda (17.20) npu k 22, mo nynesoe peuierue ypae-
newus (17, 13) neyemoitiuso.

TMpemep 1. HceenelopaTe Ha YCTONYHBOCTH HYNCBOE pellicHME YDABHEHHSA
X"+3x+2x =0,

P XapaKTepUCTHYSCKHE YHCAA JAHHOIO YPaBHEHUWA A==,k =-2,1e

CTPHUATEABHEL, CAeOOBATENLHO, COMNACHO TeopeMe |, HYCRBOE pelicHUS YPaBHe-
HUA YCTOHUMBO aCHMITTOTHYECKH. Bonee Toro, 0HO YCTOHYHBG ACHMITTOTHIECKH B
UeNOM, TAK KaK 00AaCTBIO NPHTAXKCHHS HYN1EBOTO pEIlEHUA ABTACTCA Boe (Gazopoe

npocTpaHeTeo (A = +m ), 4

Mpumep 2. Hccneaoeats Ha YCTOHYWBOCTE HYNEBOS pEIIGHHE YPABHeHHA
X" -2x"+d4x -8x=0.

b Cpean XapakTePHCTHRECKHX YNCEN DaHHOLC YPABHEHMA ¢CTh MOJOXKHTENL-
uHee: A = 2., [lo Teopeme 2 HyNeBOe pellle HUE ITOMG YPABHEHHA HeyeToRYNRO, €

Tpumep 3. HecncaoraTh Ha YCTORYWBOCTE HYASBOE PEIICHHE YPABHEHMA
X"+ 3x"+x"+3x =0,

P Haxoawm XapakTepuCTHMECKHE SMCNA JAHHOLO YpaBHeHUA! Ay =-3,

Ay =i, Ay = —i. KopHio A, COOTBETCTEYET pelueHHe x = e':", a KOpHAM
Xy 3-%y = cos t, x3 = sin 1. [loaTomy, cotnacho Teopeme 3, HYNeBOE peticHie

AAHHOTO YpagHEeHHA ymﬁ"ﬂm HEACHMITTOTHYECKH. ¢
Mpumep 4. HccstefoBaTh HAa YCTONMHBOCTL HYACBOC pEUICHHE YDABHCHHA
x(4)+x'" +x* =0,

P Cpeldn ¥apaKTepHCTHICCKUX YHCEN JAHHOTO YPABHEHHA eCTh HYNEBOe ABY-
KpaTHoe: ll.z = 0. EMy cooTpeTcTRyeT penreHHe Buaz {(17.20) mpw k = 2. Cne-

ACBATEABHO, COTNACHO TEOPEME 3, HYISBOE PELIEHHE HEYCToHHBo. 4
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17.5. JMHEAHBE OAHOPOAHBE CUCTEMBI
INOOEPEHIHANBHLIX YPABHEHU
C HOCTOAHHBIMH KODPPHIIUEHTAMH
" YCTOMYHBOCTD UX PEIHIEHHNA

PaccMOTpHM CHCTEMY
"
de,
= =i Z Ay, G = const, i=2, ., 0 k=12,..,m (17.21)
k=]
Mo ananorHM ¢ OAHOPOOHMM AHGBPEPEHIHATEHEM YPABHCHHEM ¢ NOCTOSH-
HHMH KO3QdULReETAME BYOEM HCKATS 9acTHOe pewennue (17.21) B euac:

X, = 'rtej",rne Yy = const. (17.22)

floacraskm x;, 1 &y = ykle}" 8 cHcTeMy (17.21), cCoKpaTHM noAyueHHoE pa-

BEHCTBO HA euze 0. B pesyneTate npuaeM K auueiitoil anrebpauteckoll chcTenMe

OTHOCHTEIBHO 'fk:

"

z Ay tla -y, = 0. (17.23)
k=1,
kwt
Cuctema (17.23) onHOPOIHAA ¥ CYUIECTBYET €& PEIICHAE, OTAHYNHGE OT TPHEH-
ABHONO TONLKO TOTHA, KOTEA ONPEACANTEND STOR CHETEMH A(A) = 0, T.e.

ay —A iy o @,

02] azz e

A = “nfmo. (17.24)

i Az oo Gyp—h
YyposHenue {17.24) HASHBACTCR XQPAKMEPUCMUNECKUM YPAgHeRuesm cucmemst
{17.2), 6r0 KOPHN — xapaRmepucHunecKite wcag cucmenst (17.21).
Haa Toro urobm x, W3 dopmyaw {17.22) JRARNOCE PEIICHHEN YPABHECHHA

{17.21), OTIHYHLM OT TPHBHAALHOIO, HEODXOAWMO H ROCTATOMHO, YTOOW A Gwno
XAPAKTEPHCTHICCKHM SHCIOM CHCTeMbl (17.21).

AnreGpangeckoe ypapHenne (17.24) nmeer poBHO # xoptch. B 3aBHCHMOCTH
OT BHOA XaPAKTEPHCTHUECKHX YHCER MOKHO NOCTPORTD GYHIAMEHTANBH G CHCTE -
My pewieHnil cuetemis {17.21) v waliTh obutee petreHme chetembl (17.21) Kak an-
HESIHYI0 XOMOUHHANMIO peticHHEAL, BXOGAWNX B HYHIAMEHTAALHY IO CHCTSMY peite-
HHH 110 AHANOTKHK C CAHOPOLHBIMI NHHEHHBIMK YPABHEHHAMH.

Teopema }. Ecau gce xapakmepucmunecxue sucaa cuemems (17,.21) usesom os-
punamensioie QelCmeumentHoie YOCIHIL, MO HYACEOE PelieHIte HNOi CHCMEMB dCUMA-
MOMBLECKH YOROUNLEO.
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Teopema 2. Ecau xoms 0o us Xapaicmepuciuyecxios vuces cicmenss (17.21)
UMEEN: NOAONCUINEALRYIO DElCINEUMEIBHYIO HACMY, MO HyAcsoe pewenie amoli cucme-
Myl HEYCmoidwiian,

Teopema 3. Eciu cpedu xapaxmepucrmunecnux wucen cucmems (17.21) nem ma-
KHX, ¥ KOMOPbex delcmeurmestnad vacms Naj0CUmersna, HO UMEXRICA Xapaxmepuc-
HINECKUE VHCAA ¢ HYAeo0ll Delicmetumentsioil SACHbIO, MO Hyregoe pestenite cucmemnl
(17.21) moxcent Goins VCmoinuasin HeGCUMATOMUNECKI titit HeyemodvuouM.

ns wecnenopatysa YCTORMHBOCTH HYACBOTO PELICHMS NHHeNHOH CHCTEMN ¢
NOCTOAHHEIMY KoadOHUHEHTAMY He 0GA3ITEABHO PEATE XapaKTEPHCTHYCCKOE
YPABHCHRAE, 4 AOCTATOMHO JIHIUb YCTAHOBHTb, KAKHE 3HAKH KMeioT ACHCTBHTCND-
HbI¢ JaCTH XapAKTEPHCTHYCCKHX UHCE.

Tlpusenem OAUH M3 KPHTEPHEB, KOTOPEE TIO3BONTET O KO3 HEHEHTAM CHC-
TEMBE CPA3Y YCTAHOBHTDL, KOTAA BCE £¢ XAPaKTEPHCTHUCCKHE YU HMEIOT OTPHLLA-
TeNbHEE DefiCTONTENLHBIE YACTH, W, CICIOBATSIBHO, HYNCECE pelliéHHe AanHOM
CHCTEMBl ACHMITTOTHYECKH YCTOHYHBO. [LNA 3TON0 3aNH e M XapasTePHCTHYECKOS
ypasserne {17.24) p puae (17.14)%:

Py =2"4ad" Moty L ha 0. (17.25)

H3 ko3P HUKEHTOE MHOTOWIEH P”{JL) COCTABHM MAaTpHLY:

a i 0 0 0 -
g ay @ | ¢
ag a, o3 ay a L . ¢ - (17.2)

g 0 0 0 ¢ 0 . 0 9

B a10f MatpHue nonaraeM @, = 0, ccnk m> n. PaceMOTpHMM DHAFOHAIBHBIE
ONPERCANTENH MaTphuk (17.26)
L

,A3 =lay a5 afs ey ﬁ”‘auﬂn_l.

1
81 =08y =

4, a
3 N2
85 oy 43

Teopema § {[Typewna). Jan mozo umobu ece Kopuu ypaenewus { Y7.23) umeru om-
puamensiisie delicmatmensisie Yacniu, HEOGXEOUMO U SOCHAMORNO, WMODH SMROINR-
AUCH NEPaBERCMEa

AgrO, k=12, m (17.27)
Yeaoeus {17.27) HasuBa0TCA yesosusuu Payla - [ypauya,

flyerun=2 1e. 11 +a, A+ gy, = 0. Torsn ycaopde (17.27) npHHAMACT BHA:

7, |
“|>0l 1
"2

Taxmm obpazom, npu # = 2 yeaoenn Payca — CypPHua sernwiyTea Tak:
>0, a;>0. (17.28)

>0, orxysa 41>0.
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Mo n =3 wweem &*+ a2%+ 2% + ay = 0 W yexoswn (17.27) npwoSperys
BHA
%
03 9y

>0 a

ﬂl>0‘ . )O,Qﬂ(ymd3>0.

4y a4
OXOHYATERLHO HMEEM:
a, >0, a,>0,aay-ay>0, {17.29)
ycnoBHA Payca — Cypenia B caydae n = 3. AHANOTHYHO HAXOOKM yeaoena Payea —
fypEHua BcayueAX # =4, n =5 HT.L

Tipamep 1. BHACHHTS, IpH KakuX « H B (8 Kaxoif 061aCTH NAOCCKOCTH napa-
MeTpOR O, Q) YCTOHUHBO HYRCROE PELICHHE CHETEME

X=-(p+4)y, 0
¥ = Qo+ plxe+(2-a)y.
P XapaKTEPHCTHYECKOE YPABREHWE JAHHON CHCTEMB HMEET BHA

A (B4
200+B 2~a-~Ai

= () HAK

Mranta, =0,
mea; = 2-a,a, = (B+4)2a+p).

¥eToldHBOCTD WAK HEYCTOHYHBOCTL HYTEBOTO PEIEHHA CHCTEMBE {1) 3aBNCHT
OT JHAKOB KOIDPHLHENTOB a|, 43, TakK KaX @) H a3 ABGAIOTCH HEMPEPLIBHMMU
DYHKIHAMH OT &t U B, TO 33aKH @y, ¢ MOTYT HIMEHATLCA NHILL TAM, EAS gy WTH 43

OOPALIAROTCA B HYAD, TE. HAANNNAN e ~2 = 0, B+4 =0, 20+ = 0. DTHAN-
HHH TIEPECeKaloTen B OAHOH ToYKe A (2, —4) M parGHBANT MIOCKOCTE Ha IIeCTh 06-
naeteli (puc.17.1)), B kaxaoH H2 KoTOpBIX 3HAKH 4|, 42 HeH3MeHHBL [Mo3Tomy,
B34E B KaXJ10# W3 3TUX obRacTe i NpOM3BOABHYIO TOUKY, MOXKHO ONPEACANTE 3HAKN
KO3pBHUHEHTOB B COOTBETCTRYIOLIEH afnacTH:

I—-A,{J,O):al=l>0,02=24>0;
][-—Az(l,ﬁ):a]=—l<0,02=8>0;
- Ay (~1,0}y: 2) = -3<0, ay = ~-8<0;
IV— Ag(0,-5): a4 = '2<0"'2 =5>0;
V-ds(3,-Ta) = 150, a,=3>0;
VI—A(,(3,-S):a|=l>0,a2=—140‘

XapakTepHCTHYECKHE Yiciia cHCTEMBI (] Y BEIPAXKAIOTCA YEpes 4|, 4 NO PopMyne

-4t ’a -4a
_ | 2
11‘2 = 5

102

20+=0 P a-2=0

I
|: .
B+4=0
\\‘ =
\ \ =
Puc. 17.1t

Ecnun a4 < 0, TO MK af - 442 2 0 {ToTAa OAMO M3 XAPAKTEPHCTHICCKHK YHOER

2 .
NOACKHTEABHOY, HAR a -~ 442 < {} {(XapAKTEPHCTHYSCKHE YHOAA — KOMILIEKCHO- CO-

NPAKEHHKE ¢ NOACKHTEABHOR AeHCTBMTEALHOA YacThio), Eean g, <0, TO

Haf —day-a,>90 H OAHO K3 XapAKTEPHCTHYCCKIN YUCen NONOKHUTENLHO. Cnenosa-
Tensdo, B obnacrx [I, 1L, [V, V] Hynesoe penienne cueteMst {1} HeycTofimeo (oM.
Teopemy 2). lpn @, > G, a, > 0 (yonosud Payea — Typenua) umeem 1) 5 <0, [lo-
FroMy B ofinacTax [ 4 V ABInKeHNE YCTORTHBO ACHMDTOTHIECKH {CM. Teopenmy ). ¢

IMpnmep 2. HallTv o6aacTh ACKMNTOTHEECKON YCTORYUBOCTH HYIEBOTO pamIc-
HHA CHCTeMN

dx

dt xeay,

ay _

i Bx—y+oz, r rae o, - BeACTBHTENEHBIC YHCAA.
dz _ o

5 - Pr-2

P XapakTEPHCTHYECKOE YPABHEHHE RAHHOR CHCTEMBL UMEET BHA
-l-% -« 0
p -1-2 « |=0
] p -1-x
Wi (A + |)(}\2+27L+1—2u|3) =
Ay = -y g ~1xTT(1-2aP). Kopuu A3 3 GYAyT OTPHUATEABHEIMN, ¢CAH
l=2af>0,1e ap <172 . Comacho reopese 1, 8 ofnacth af < 12 Hynesoe

pewerne yerofumeo acumnroTiyecky, Ecan 1 - 2af < 0, To NnoSRIACTCA OAHH
NOAOKHTENLHEIR KOPEHD H, COTNACHO TeopeMe 2, HYACBOC PELICHHE HeycTORUHBO,

103

KOpHAMH NOCACIHETO YPABHeHHA GyayT



Pue 17,02

Ilpy 1-2ap = 0 wMesm 1Ba OTPRUATEALHEX KOPHA H OOHH HyneBol, T.c. No
TeopeMe 3 HyAeBOS pelIcHHE yeToAHBO {puc. 17.12). 4

17.6. ACCIEXOBAHUE PELIEHHI CUCTEM
HA YCTOHMYHUBOCTDH IO NEPBOMY NPHBIMXEHHIO

P2CCMOTPHM HETHHEHHYIO CHCTEMY

n

% = z Xy + KXy, Ky e X0, 0= 1,2, (17.30)
k=1
H COOTBETCTEYIONYIO &R NHHEAHYIO CHOTEMY
dx; !
i Z GuX, i=1,2, .0 (17.31)
k=1

MpeanoaoxHM, 4T¢

L3 "
2 1+a
X£0,0,.,0) = 0, T Gy, %y x24T G)) T, (1732)
i=t im]
rae a>0 3 A= NOAONKHTEAPHAR NOCTOAHHAA.

Cuerema (17.31) HasHIBACTCH CUCMEMOU HEPSO20 NPUBAUNCERER INA CHCTEMBL
(17.30).

Teopema I fof yemoiinnsocmu xo nepsoMy npubsuxcenwwo). Ecau sce xapaxme-
PUCHIHYECKIE HUCAT CUCHIEMY NEpBo20 npudrudcenun { 17.31) usmerom ompusamenssvie
JellcmelimesbHbe HOCHIU, B0 H) petienie finod cucmemw (17,30} yemoii-
HUGD ACUMNMOMUNECKY,

Teopema 2 ( o weycmodinnsocmu ro repeosy sputianwcenso), Ecnu cpedu xapax-
MEPUCIMUNECKUX HUCe Clcmemsr nepsozo npubauwcentin ( 17.21) umeemen xoms 6w 0d-
HO ¢ ROAOMCUMEALKOG OSlCmaUmertHol YacHs, MO HYACE0€ peluehie Heatineiinoil
cucmemt { 17.30) neycmoiivueo,
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Teopema 3. Ecati cpedu xapaxmepucmuseckin NUCes CUCMEMN nepeozo npuliau-
HCENUR Hem MaKUX, JelicmeUMEAbHIE HOCHIE KOMORSIX HOTONCHIMEALHY, HO UMSIOMCH
XapaKmepUc Ue HUCAT € Ky MU DelicmaumesbHoLMU HACTAAMYE, ITOK NINO HY -
segoe pewenue cucmemes { 17,.31) uau neacumnmominiecxy yemoiivueo, utu weyemoii-
480, MO HYAeaoe peutenue nesuneitnoli cucmemos (17.30) momcem Gotmy kax yemoii-
Y80, max u Heycmolwugo, & 3Insucumocmy om ewbopa Hesuweidnsix wacmed

Xy, X35 0 %), i= 1, 2, 0 1,

Mpamep 1. HUceneaosaTh Ha YCTORYHBOCTD HYJICBOE PELICHHE CHCTEMB

dx _ .
i L RS OH

2 o gingxe-
it sinf{x - p).

¥ Henonbeya pastoxkenne GyHKUMH sin & B pan Maknopena:

33 ai
sin o = 0‘.‘-3-!'+3?+...,

HMNCM. YTO CHCTEMA nepBOl‘t) np“ﬁﬂm““ﬁ MHHO“ CHCTEMBL HMEET BHIO:
— = g—x—
dy
bl £ "
p7 y

E¢ XAPAKTEPHCTHYECKOE YPABHEHHE:

A= -l oz =0,
1 —1-h

XapakTepUCTHYSCKHE SHCNA &) 5 = —14 / UMEIOT OTPHLATENbKKE AeHCTBH-

Feapuuie yacti. Mo TeopeMe | HyneBoe pelieHHEe JAHHOH CHCTEMBI 8CHMITOTHYEC -
KH yeToianeo. 4

IIpamep 2. HooneaosaTh Ka YCTOHYHBOCTD HYIEBOE PEILICHHE CHCTEMM

dx _ 3x +4y

ar - ° =

dr 2 2
= _x-2y+x 4y,

T, x=-2y+x"+y

» BOCNOALIOBABIINCH PAINOKEHHEM B CTCMEHHOR PALL HYHKIIHK &

2
o X
e —]+G‘.+5?+.‘.,

NOAYYHM CHCTEMY NepBoro NpubmibxkeHna AnS JaHHOH CHECTEMBEL:

dd_f £ 3x +'4y,

L) A
i Xx=2y.
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Ee XapaKTepHCTMUECKOS YPaBHEeRHe:

3-2 4
-l -2-%
XapaxrepHcTRueckue ancaa &) = 2, &, = -1 . TlockonbKy 00HO U3 Xapak-

=al-a-2=0.

3
TEPHCTHUSCKUX YHCEN CHCTEME! TIONOXKHTEARHG, TO H2 OCHOBAHKH TEOPEMH 2 Hy-
Nepoe pelieHNe JaHHOR CHCTEMH HeycroRynao. 4
Npumep 3. Hiceneaoeams Ha yeTOHYMBOCTD HYNEBOE PEIIEHIE CHOTE MBI

L G
de 4 .
a>0, >0, (¢}
gr: — — 3
dr bx-y",

? Hyaepoe penterme cHcTeMBl £1) acHMNTOTHYECKN YCTOHUNBO, TAK Kak HyH-

Knya Jianynosz v = bx2 + ayz YIOBRCTEOPACT YCHOBHAM TeopeMit JIanyHosa of
ACHMITFOTHYECKOA YCTOAYHBOCTH:
dv

4 4
= “2(bx" +ap)s0. 4

)
Mprmep 4. Vicenenopate Ha yCTOHMHBOCTL TOMKY MOKoA x = 0, ¥ =  cHe-
TEMBL

dax 3

a>0, b>0.

dy 3
= _ hx+
i bx+y,

P JaHHad CHCTEMa MMEET TAKYIO e AWHEHHYIO 4acTh, YTO W cHeTeMa (1) ma
npumepa 3. Cornacro nepeofl Teopeme JIANYHOBS ¢ HEYCTORYHBOCTH, HYNEROE pe-
1IE¢HHE DAHHOH CACTEMEL HeYCTORTHEO, TAK KK

v-bxz+ay2, % =2(bx4+ay4)20.4

(1)
3aMeqaHne. PacomoTpum Gonee GoapobHO CHCTEMB YPABHEHWH M3 BPHME-
pOB 3 U 4, A KOTODHIX CHCTEMA MepROre MPHGAHKEHNA GLHA H T2 Xe;

:’ (17.33)
dy .
T bx.

XapakTepuCTHHECKOS YPABHEHME CUCTeMul (17.33) lz+ab = UMEET YHCTO
MHHMBIE KOPHR! A 3 = £./ab. {, T.c. ZeHCTBUTENLHIE YaCTH XAPAKTEPHCTHYCS-

KHMX 4scen ~ Hynebole, JloBanneHne K NKneAHOR 48CTH HeTHHENHBIX SRCHOB TIpH-
BOAHT 8 OKPECTHOCTH HAYANA KOOPAKHAT K MAGMY MIMEHECHHIO CNPEICACHHOMD
cucTemodl (17.33) nona Hanpaere M KacaTeABHBIX K HHTE PanbHIIM KpHBsiM, O -
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HAKO 3TO MAJIOt H3IMCHEHHE MONA RAPARNCHI A NPHBOANT K TOMY, YTO JAMKHYTLIE

2 2
HHTSTPANLHEE KPHBBIC [ﬁi +2-2- = const] (pue. 17.13, ) cuetemu (17.33) npe-
a b

a (3 g

¥a

T —

Puc. 17.13

BPALIIOTCR B CNRPANy, KOTODHE B CAYYA¢ TIPHMEDA 3 ¢ YBEAHYCHNEM § npubay-
KIWOTCA K HAUAAY KoopAMHAT {pHc. 17,13, 6), a B cayyac mpuMepa 4 yAanfawoTes oT
H:El(tpnc. 17.13, 8), T.e. HEAHHCHHEBIE YACTH YPABHEHHH CHCTEM MOIYT BIMATL Ha
YCTOHYNBOCTE TOY KN TTOKOA {CM. Teopemy 3.

A3-17.1

1. HUccnenoBath Ha YCTOHYKBOCTL pelicHHEe ¥ = ¢(x) DaHHO-
ro Indepe HUHANBHOTO YpaBHeHUus ' = f{x,y) , yIOBNCTROpPAIO-
1ero Ha4anbHOMY YCROBHIO ©(X,) = ¥, C IOMOLUBIO Onpeaene-
HUWI YCTOHYKHBOCTH K HEYCTORYNBOCTH Mo JlanyHosy:

2
a)y'+m y: 0’ (lJER, ‘P(x()) =y0, xO,yOER;

O ¥+ =x, o(1) = -1;
B)y'+f = Sme e(2) = 1;

ryy +xy = x3y3, @) = 1.

{ Omeent. a) YCTOHUIHBO aCHMITTOTHYECKH B UeloM; §) HeycToHun-
BO; B) YCTOHUMBO; T) YCTOMYUBO ACHMMATOTHYECKIL. )

2. C nomoueto TeopeM JIAyHOBa BbIACHHTE, MPH KAKHX 3HA-
YeHHsX napaMeTpoB o, f € R Hynepoe peileHHe OZHOPOAHOro
JuHeiinoro audhepeHUKHANLHOTO ypaBHeHHA y” +ay' + By = (¢
a) YCTOWUHBO ACHUMITOTHYECKH; ©) YCTOHYHBO; B) HEYCTOHUHBO.,
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(Omeem: a}a>0, B>0; B)a=0, B>0; a>0, B=0;
B)a>0,8<0,a<0,BeR;a=0,B<0))

3. HcnonbsyA 3HAYCHHST XapaKTEpHCTHYECKMX YHCEA W COOT-
BETCTBYIOLIHE TeopeMEl JIANYHOBA, HCCASNOBATL Ha YCTOHYHBOCTD
HY/IEBOE pellieHHe AUHEHHOH OMHOPOAHON cvcTeMH audbepen-
LHaNbHBIX YPAaBHEHHT ¢ TTOCTOAHHBIMH KO3 pHLUHEHTAMMU!

& = x4y, L _2x+y,
2) dt 5) dt
Q: . ‘—fZ= *
py 2y +x; 7 -2y+x;
{E:_
dx dt X+ ),
E=2x—8y, P
B) N {&=2x_yt+g,
) S dt
- = y+x’
dr dz _ A
7 = V-5
de _ .Y dx _ .
ar - "*T Y 4Ty
dé}:’-" —_ s gz-—. {... E
B) g =Xty 1% T 5Ty
gg: p— - d—z=2_
¥ y=3 7" 2 z

(Omeem: a) HeycroHuHB0o; ©6) YCTOHYMBO ACKMATOTHYECKM;
B) YCTOHYHBO; T) HeyeTOHMHBO; 1) ycToluupo; €) ycTolyuno
ACUMNTOTHYCCKH.)

Camocrosresmuan pafora

ITpH M06HIX HaYaRbHBIX YCAOBHAX Y(X5) = Yy, Y(xg) = ¥
HCCAEAOBATh Ha YCTOMYHBOCTE pelicHue YKasaHHoro andpeper-
LHANLHOTO YPaBHEHUS:

1.y + 6y + Sy = 3¢ 2% (Omeem: YcTORIHBO ACHMITOTHYE-
CKH B LEAOM.}

2. y"+ 6y - 16y = sin x, (Omegm: HEYCTOHYMBO.)

3. "+ 4y = cos 2x. (Omeem: ycToliUHBO).
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A43-17.2

1. Ioka3aTh, YTO AN CHCTEME

Qgg
::r a, = const
}{ = @y X+ ax),

= a”x+ a1 ¥,

2 2
GYHKUHA v = (35X —a1o)) ()85~ )30y)x  SBIAETCA
Abynkuueit JlanyHopa. TMonb3yack Teopemoit ['ypBuuia, ykasaTb
YC/TIOBHA aCHMITOTHYECKON YCTOWUHBOCTH HYACBOTO PEHICHMSA.
(Omeem: ay| + 0y, <0, 8,10y~ a8y, >0.)

2. HceneroBath HyeBOe peilleHHE CMCTEMEL Ha YCTOHYUBOCTD:
B IEPBOM TMPHOAHKEHUH; ¢ oMo blo GyHKUMH JlAnyHoBa v.
(X . y+ 33¢'3y2 +4x5,
dt 1,2, 2.
a) 5 v = (X +y);
dy _ 3.8 2
i y txy,

% —y—x3—§xy2, 1.2 2
6) 1 v=(Gx -2xp+y);
34 —3y+x’ —g'-x ? 2

¥ y ¥y > 3 I

rdx
—_— 3y’

B)<:::lr ; v=x2+3y2;
a - _

¥ x+32y,

dx i

L2 v :

r) 4 v=x2+y2.
gzgx

¥. 1 ’

I

{Omeem: a) ycroiuiBo; Heycroliunso, 6) yeToHuMBO; YCTOHYHBO
ACHMITTOTHYECKH, B) ycrofiuipso, HeycroliuMBo; 1) yctoliuhieo;
YCTOHYHBO.)
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3. QnddepeHunanbHoe ypapHeHHe

X¥+ax+bx+ex=0,a,b ceR, (1)

SKBUBWICHTHO CHCTeMe (X = x| )

X = Xy,
Xy = —axytxy, 2)
%3 = —ex - bx,.

Hoxasats, 4ro B kayecTBe byHKUMH JIanyHoBa ong cHcTeMH (2)
2 2 2
MOXHO Bbifpath QyHKUMIO v = gcx| + 2¢x %, + bxy + x5, C no-

MOLIBI0 KpHTepHs CWIBBECTPa YKA3aTh YCJOBUS: 1) aCHMNTOTH-
H4eCKO# YCTOHYHBOCTH HYAEBOrO pellieHUa ypaBHeNua (1); 2) He-
VCTOAMUBOCTH HYJIEBOI'0 peuleHUs ypaBHeHMa (1), (Omseem:

1Ya>0,c>0,ab>c; 2)a<0,c<0,ab<c))

Camocrogrensnas padora

1. MccnepopaTk Ha YCTOMYHBOCTD HYNEBOe pellieHHe y = 0

AubdepeHUHANSHOTO YpaBHEHUA p” + ky' + (u2 siny =0, rae
k>0; @ e R.(Omeem: acHMNTOTUUECKH YCTOHYUBO, €ClTH = (]
yerolunso, ecnn w = 0.)

2. Uccneaosath Ha yCToHYHBOCTL HyMeBOe peuieHue y = 0

YPaBHeHHR 3y”+2ky'—m2 siny=0, e k>0;0cR.{Om-
gem; HEYCTOMUHBO, ecsiH ® =0 ; ycToluMBO, ectu @ = 0.)

3. UccnenoBaTh Ha yeTOHYHBOCTE HYAEBOE pelieHHE CHCTEMBI

‘;—’:=y—x2y2—4x5,
dy . _ 3.3
41 X—-y Xy

1) B nepBoM npubminkeHHK; 2) ¢ noMoiksio dyakiunu JlanyHoea

2,2
vy = x" t p . (Omeem: 1} yeTollunBo; 2) yeTOMMMBO acHUMNTOTH-
YECKH.)
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17.7. AHAHBHAYANBHBIE JOMAINHHUE 3ABAHHA
KI. 17

HA3-17.1

1. Hconenopath Ha YCTOMYMHBOCTE pelleHue y = ¢(x) ypaBHe-
sug Y = fix,y), yuoeaeTBOpsAlOWEe HAYaNbHOMY YCROBHIO
P(xg) = yo, NCNONB3YS ONpeleieHAd YCTOHYHBOCTH H HeycTOH-

yrpocth 10 JIANyHOBY.

1-2x
2 »
y
YCTONIHEO B EI0M.)

1.2. y = (L +p)ctg x, o(n/6) = 0. (Omeem: ycToHi4UHBO.)

LL y = @(0) = 1. (Omgem:  ACHMITTOTHYECKH

1.3.y' = iln i, e(l) = e {Omaem: weycToiiunpo.)

14,y = £+ ] +£, o(1) = 0. (Omsem: ycroitunso.)

2
L5,y = xe  —2xy, ©(0) = 3. (Oméem: acCAMUTOTHYECKH

ycTofuuBO B UenoM.)
16.y = ALZ +x2 +1, ¢(=1) = 2.(Oméeem: neycTOUHBO.)

1+x
L7.y = 1'+ 2x;]y, (1) = 1 +e. (Omeem: neycToliumeo.)
X
1.8,y = y2ln_x“£’ p(1) = 1. (Omeem: acUMOTOTHYECKH
X
YCTOHYHBO B LCTOM.)
2
19,y = 2;2__)15, ¢(2) = | . (Omaem: ycroiiunso.)
X
1.10. y = Lind, @(1) = 1. (Omeem: ycTOHYHBO ACKHMIITO-
X X

THYECKM,)

Hccnenopats Ha YCTOHYHBOCTD HACTHOE pellleHHe ¥ = @(x)
ypaBHeHHa ¥" = fx, y,y'), ydoBreTBOpsAollee HaYyaNbHbIM



YeAOBHAM ¢(xg) = Yo, @' (xg) = ¥y, WCTIONB3Yy ompeencHus
YCTOWMHBOCTH B HeycToluuBoCTH Mo JIanyHosy.

L1y

YHBO.)
LI12. 3" = ¥ +x, ¢(0) = 0, ¢’(0) = 0. (Omgem: neycroii-
YHBO.)

%]“‘E’ @(1) = =2, ¢'(1) = 1. (Omeem: ycroii-

.2

1.13. y" = )—z’_Ll, o(=1) =0, o'-1)=-0,5. (Omsem:

YCTONYHBO ACUMNTOTHYECKH.)

LK. y" = %In%, 9(~1) = =2, ¢'(~1) = -1, (Omsem: He-
YCTOHYUBO.)
2

1.15. y" = %, ®(0) = 1, 9{0) = ~1. (Omgem: ycrottunso

ACHUMNITOTHYECKH.)

o= M L‘i‘ = -1 4 0 = g .
1.16. y ny—1 5" e(0y=¢ , o(0) = (Omaem:
YCTOWYMBO ACHMNTOTHHECKH.)
2
1L17. y" = %,“, @(0) =1, 9'(0) = 1. (Omgem: wneycroii-
YHBO.)}
, 2
8.y = L2 (1) = 3, ¢(1) = 2. (Omsem: yeroh-
YHBO.)
-y
1.19. " = "";L, ®(2) = -1, ¢'(2) = 0. (Omesem: ycroir-
YHBO.)

.

120.y" = 2, 9(5) = 3, ¢'($) = 2 (Omgem: neyeroit-

4HBO.)

JaHbl 01HOpOAHGE (HEOAHOPOIHOE) NMHEAHCE nH(deperiIH-
ANLHOE YpaBHEHHUS BTOpPOro Mopaldxa H YacTHOE bewieHHe OIHO-

POAHOrO YpaBHeHHA yl = yl (x} . HCCJ‘I&JIOBaTb Ha ycTOﬁ‘lHBOCTb

112

pellicHHe JAHHOTO YPABHEHHA, VAORIETBOPAIOLIEE HAYANTbHbLIM
YCROBUAM Q(Xy) = ¥y, @'(Xg) = Vo, HCNIONB3YA ONpeaeNeHHA
YCTOWHMHBOCTH K HEYCTORUHBOCTH I10 JisnyHoBy.

12L (1 -y =2xy'+2p =0, y =x, o0)=-2,

@'(0) = 4. {(Omeen: HeycTONYHBO.}

" 2 ’ = = sin x (1_'!.) = z '(g) -
1.22.}? +xy "I‘y 0’ yl —---x s @ > -n:’ @

(Omeem: YyCTOWYHRO ACHMNTOTHYECKH B LIGNOM. )
X

1.23. (2x—x2)y" +(x2—2)y‘+2(l -x)y =90, nw=e,
o(1) = 0, (1) = 1. (Omeen: HeyCcTOHMBO,)

1.24. (1-XF)y"—xy +9y = 0, y, = 4x°=3x, @(0) = -1,
¢'(0) = 2. (Omgem: HeycTOHYHBO. )

1.25. " -y’ tgx+2y = 0, A7)

@‘(0)y = 2. (Omeent: HEYCTOHYMUBO. )

sin x, e =1,

[MpH n0OBIX HAYANLHBIX YCAOBHAX Y(X5) = Yo, Y'(Xg) = V'

MCCACNOBATh HAa YCTOMYUBOCTD pellieHye AaHHOTO AuddepeHLu-
anbHOTO YPAaBHEHHA, HCIMOABIYS OIpeiaeNeHHs YCTOHYHBOCTH 1
HeYCTONYKBOCTH o JIAnyHOBY.

1.26. 2y" + 5y’ = cos 2. (Omeem: ycToM4YHBO.)

1.27. ¥" + 2y + 5y = sin 2x . (Omeem: yCTOHUHMBO aCHMNTOTH-
YeCKH B LIEAOM.}

1.28.2y" +y' —y = 12¢ . (Omeem: veycToiiunso.)

1.29. 4" + 16y + |5y = e(5/2}x
NTOTHYECKH B LIEJIOM.)

. (Omeéem: ycTOHYUBO aCHM-

130, y" + y+cig X =0. (Omgent. ycTORUUBO,)

2. HecneaoBaThk Ha YCTOHMHBOCTE HyNEBOE pelleHMe gudpe-
peHUHANBHOTO YpaBHEHHHS HWIH CHCTeMbl AH(pepeHUHANLHBIX
ypaBHe MMit, HCAONB3YA COOTBETCTBYIOLYE TeopeMbl JInmyHoBa of
YCTOAUYHBOCTH W HEYCTORYHBOCTH, XapaKTepHCTHYECKHE YHCA M
ycnoeusa Payca — CypBuua,
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2L y"+2y"+y +y = 0, (Omeem: ycTOHIHBO ACHMNTOTH-
YeCcKM,)

2.2. 5y — 159"+ y -2y = 0. (Omaem: HEYCTOHYHBO.)

2.3. 3y™ + 2" + 6y’ + 3y = 0. (Omeem: ycroRuuBo aCHMITO-
THYECKH.)

2.4,y =2y"+y —y = 0. (Omeem: HeycTOHYNBO.)

(Y = =¥ +¥y/3,
2.5.{¥'y = »1/3 -, + 5373, (Omeem: ycreitauso acumnTo-
'y = ¥ /3-p;.
THYSCKH,)
(Y'y = ¥t ¥3,
2.6, ¥’y = ¥+ ¥;, (Omsem: HeycToRYHBO.)
V'3 =Ny,
S TRkl T O
2.7.8Y'3 = =2y, -¥y;-¥3, (Omeem: neyctoHungo.)
V'3 = =2y,-»3.
(¥} = =3y, +2y,+4y;,
2.8.9Y'3 = —y2—2y3, (Omeem: YCTOHMHBO acumn-
W'y = =255
TOTHYECKH.)

2,9, 3y(4’+ 10y -8y = 0. (Omeem: HEYCTOHUHBO. )
2.10. 35 + 11y + 27y +29y + 10y = 0. (Omsem: yctoil-
YHEO aCUMNTOTHYECKH.)

HccnenopaTe Hynepoe pelieHne yKasaHHo# cHeTeMbl Andybe-
peHUHANbLHBIX YpaBHeHHH Ha YCTOHYHBOCTL: B NepBoM NpHOAK-
KEHUH; ¢ NOMOWLKD dyHKLKH JIanyHoBa v.

d—x 3 y
2.1L at y = x4+2x2+%y2. (Omaem:
‘-g = —4x+2y° 4%,

YCTOHYHBO, HEYCTOHYHBO.)

i14

(dx
dr !

202.4° v=x4+x2+%2.
ay _ s 3_ §

b7 ~2% — 4x" =2y",

YCTOHYHBO, YCTOHYHBO.)

cdx _ 3 1.2

PR ) Sl i 5 ,

2.13. ; = 3x"~2xy+y .

P 3ytxy+xy el

{Omeem: ycTOHIMBO; YCTOHIHBO ACHMIITOTHYECKH.)

(dx 2
7R At
4 2
2.14. ¢ p ; v=2x +2)y° . (Omsem HeycToiiuuso;
l - _x
L dt ’

[

(Omaem:

]

yCTOMYHBO ACHMIITOTHYECKH. )

ax - _ox-3),

dr : 2 6

2.15. ¢ v=x"+y . (Omeem ycToilyuso,
dl = x

L dt ’

YCTOHYHBO ACUMIITOTHYECKEH, )

ra‘_x - _ 3
dt !
2.16. - d v = 2x° +y4. (Omeem: ycToilunso;

YCTOHYMBO ACHMIITOTHYECKHN, )

(dx _ 4 5

— y_x »

dt 2 2

2.17. ; 4 ; v = 3x"+4y" . (Omsem: ycTOHYHBO;
=3

YCTOHYHBO ACUMATOTHYECKM. )

(45 = 4y -0 -4y,

dt 12 2. 4

2.18. < y = =x"+2y" +y . (Omeem:
dy _ 2

7

YCTOHYHBO; HEYCTOHUHKBO.)

115



rd. 2.4
A+, .
2.19, ; vy = x"+y . (Omsem: ycroii-
-0 SRy S
g; = XYy,
YHBO; HEYCTOUYHMBO.)}
% = —-3x+xy+xy3—%x2y, R )
2.20.4d s 12 v=x -2xy+3y.
& - - s
¥ xtxy-y 2x Vs

(Omeem: yeToHUMBO; YCTOHUMBO ACHMITTOTHYECKH.)

HecnenosaTh Ha YeTOHMHBOCTE HYJIEBOC PEUIEHHE YKa3aHHOMH
cucTeMs! AndpepeHIMANBHBIX YpaBHE HIIH,

%’f = x(3 +sin y),

2.21. - 4 {Omeem: HeYCTOMYMBO.)
&y .
V7 (1 + cos 2x).
% = —x(1-+cosy),

2.22. ¢ 4 (Omegem: ueyctoliunso.)
ey _ i
|7 y(2 + sin x).
& de-n-3,

2,23, ; 4 { Omegem: yCTOHUKBO ACUMITTOTH-
—X = — el
7 X—sin y.

Yeckn.)

(dx _
r7i 4x+ycosy,

2.24, ; (Omeem: HeYCTOUYHBO.)
% = 3x+2y+yzey.
'% = In(dp+ e,

2.25. d { Omgem: yCTOHMKBO ACHMITTO-
ay 3N -
¥ | ~6x+2y—1.

THUYECKH.)

L6

(dx _ x+2y

7 € —cos 3x,
t
2.26. d (Omsem: HeycToYHBO.)
3,-‘;’ = Ja+8x-27.
.“%‘ = Tx+2siny,
2.27. {Omeaem: HeycTORYKMBO.)
a _ € -3y—1
L dt y-1
i—‘: = En(4x+e_3y),
2.28. 4 4 (Omeéem: HeycTOHYHBO,)
-3{ = 2x— 1+ YT-6y.
j—‘: = _3x+& -1,
2.29. - dy {(Omsem: ycTOHYHBO aCHMNTOTH-
7 2 sin x- 5y,
YECKH.)
%’f = 2x- 1 +3/i =6y,
2.30. dy , {Omeem: ycTORYHBO aCHMNTO-
= -3y
pry In{dx+e ™),
THYECKH. )

Pewmenue munosozo sapuanma

1. Nccaenosath Ha YCTOHYHBOCTE YACTHOE pellieHHe ¥ = p{x)
AHpdepeHUHANEHOrO YPaBHEHUN ' = f(x, ¥), YIOBAETBOPSIO-
lnee Ma4anbLHOMY YCAOBHID O(Xg) = ¥y, HCMONLIYA ONpeneaeHus
YCTOHYHBOCTH W HeycTolYHBOCTH o Jlanyuony:

I)y’+£ =1+2mnx, ¢(1) = 1;

2x
2y = 2L o0y =2;

2x’
| +¢
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3
n )

By =yogx+ =, of3) - 1.

VY = yegxtor—, ¢ 3

b 1. Pemwad gaHHOE NUHEHHOe YpaBHEHHE CTAHAAPTHEIM METO-
NOM, HaxonuM ero ofmee pemieHne; y = x Inx+ C/x . Hcrnions-
3y HAYATBLHOE YCIOBHE, BHIYHCAAEM 3HAYEHHE NpPOM3BONLHOA
nocroasHoii: C= |. CnefloBaTeNbHO, YACTHOE DelIeHWe HMEeT

BHA y = ¢(x) = xInx+17/x. Jina Tore 4robul HCCAEAOBATH £10
Ha YCTONYUBOCTL, BOZBMeM I060e Apyroe pelieHHe y = flx) JaH-

Horo gn¢depeHLHANLHOTO YPABHEHHS MPH HAYANILHAIX O2HHBIX
{xg, ¥g), AOCTATOYHO MANO OTIMYAIOLLHMXCS OT HAYANLHBIX ZaHHbIX

{1, 1), Toraa C 6GymeT AOCTATOMHO MaiC OTAHYaTeCs OT | U
JUx) = xInx+ C/x. Janee,

-0l = [€-4 0

npH X — 4+, T.6. MOOY/Tb YKA3aHHOH PA3HOCTH MOXHO CAEAATH

MEHBILIHM Nodoro Hanepen 3adaHHOIO € > 0, 9TO 1 03HAYAET, CO-

FNacHO OTIpedCNeHHe, YCTOHYHBOCTE AAHHOIO YACTHOTO pelle-
HHA. Bosee Toro, Tak Kak MoAy/b 3T0# pa3HOCTH CTPEMHTCS K HY-
a0 npu NKdoM C, TO JaHHOE YaCTHOS pelleH e YCTOHYHBO ACHM-
ATOTHYECKH B LIEN0M.

2. Haxonum ofuee pewetne JudpepeHUHANLHOTO YpaBHe-
HUA € pasaeNSIOMUMNCSH NepeMeHHbIMU;

y = fix) = CJI +92x.
2x

Mpu faHHOM HavanbHOM YCNOBHU C= 2 H pl{x) = 241 +¢,

MOITOMY
fix) - (ol = |C-2(41 + ™.

Ecin x — +oo, To Moaynb 3710l pa3sHOCTH CTPEMHTCR K Decko-
HeYHOCTH H NpeBOoCXOIMHT Awhoe Haneped 3aaaHHoe € > ( , KAKOBO
66l HH GbIN0 & > 0. DTo K O3HaYaeT, YTO JAHHOE pellleHHe He-
YCTOHYHBO,

3. O0wee pelieHWe JAHHOTO YpaBHEHHUS DepHYANH HMeeT
BUA
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y=fix) =sinx’J2cosx+C.

BeinenseM K3 Hero 4actTHoe pelticHue nipH C = 4, yIOBAETBOPA -
oHlee YKa3aHHOMY HAYATLHOMY YCIOBHIO!

¥ = ¢{x) = sin x’ 2 cosx+4.

Jlajiee HaXOAHM, YTO

Ex) - 0(x)] = |sin x|./2 cos 2x + 4 — /2 cos x + C x

(=1
x|J2cosx+ C2cosx+4a| .
Hpu 3Ha4eBHAX C, DOCTATOUHO 6AMIKUX K 4 (DJOCTATOYHO Ma-
asix § > 0), 310 BEpaKeHHEe MOXHO CliefaTh MEHBINM Nw6oro

Hanepen 3aJaHHOTO £ > 0 npH RIO0BIX X2 172 , T.¢. BRHHOE YacT-
HOe pEHIEHHe YCTOHYHBO (HEaCHMNITOTHYECKH ), €

2. Uccnenosath Ha YCTOHYMBOCTD YaCTHOE pellieHMe y = ¢(x)
ypaBHeHHA y” = fx,y,y'), YOORIeTBOpsloiee HAYANbHBIM
YCROBHAM ©(Xg) = ¥o, ¢'(Xy) = ¥'g, HCTONLIYA ONpEeACNeHHA
YCTOHYHBOCTH H HeycToluMBOCTH nio JlamyHoBy;

Dy =23 0@2) = 1, Q) = -1;
X

2
" 2 d r

Dy = .00 = 2,00 = 2.

P 1. TMloacranoBKa y' = yz MOPUBOAMT K YPaBHEHMI0 y" =
= yz+ypr = yz2 +p I +z/x = 175 - Zz_ Otcioaa Haxo-
AWM Z, a 3aTeM, peillaf ypasHeHHe y' = pz, noaydaeM obiiee pe-
WeHye AAHHOTO YPABHEHHA:

y=fx)=Cx+ C‘zfx.

C MOMOLIBIO HAYANBHBIX YCNOBHI BEMUCASEM NPOUIBONbHbIE
nocrofxHble C; H Cy: C, =-1/4, C2 = 3. HckoMoe YacTHoe

pellieHHe

1,3
= L
Y = 0(x) il
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Torma

C,+ i\lxi npu x— +oo,

Wx) -l =

C+lx+cz_‘3->
(' 4J x \

T.¢., KaK 6Bl MATO HH OTAMYAAACH TocToSHHaA C) oT —1/4,a (3 -
oT 3 (T.e. Kak 61l HU 6bL10 M2JI0 § > 0 }, MOAYJIb YKASAHHONW pa3Ho-
CTH peLIeHHH He MOXeT 65T clle/la MEHBIIMM Ji060oro Hanepel
jafaHHoto € > 0. CnegopaTeNbHO, HalleHHOE YaCTHOS pellleHIe
HeYCTORYHBO,
2. Ofee pelieHHe JAHHOTO YpaBHEHHA!
y= 0= 1

YacTHOE pelleHHe, YIORIETBOPAIOLIES YKAIAHHBIM Hauyalb-
HBIM YCTOBHSIM, HMEET BHA

1
y=(p(x)_ l+2x+l'

Toraa

N L
mx)_(p(x)l = |Clx+cz_2x+]l‘

Kakosbi 661t HU GbIAH C) #0 1 €, # 0, ntocaeaHee BulpaxeHue

CTPEMHUTCA K HYAW NpH x —> £ . Orciena chedyeT, 4To YacTHOE
peLlleHHE HCXOAHOIO YPaBHEHHA YCTOHYHBO aCHMNTOTHYECKH B
HesoM, 4

3. UcchenopaTs Ha YCTOMYHBOCTD HYEBOE pelleHHeE!

1) 654 + 19y + 46y + 39y + 10y = 0;

y'l = _y|+2y2,
2) ¥y = 5y -ty
V3= 3-;

P 1. 3anuineM XapaKTEepPHCTHUYECKOE YPAaBHCHHE 6,"L4 + 1913 +
+-’-t6)L2 +394+10 =0 u nepennweM ero B Buie (17.25):
A4+a|l3+azlz+a3l+a4 =0, rae 4, = 1976, a, = 23/3,
ay = 1372, a4 = 5/3. Cocrabnm MaTpuuy (17.26):
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1976 1 0 0
13722373196 1
0 573 13722373
H 0 0 573
H BBIACHUM, BEINONHAWTCA AN YCa0BHA Payca — Iypeuna (17.27):

7/
19 6 1 =4-—3.Z_.Q=l-6.2>0’

A, = 197650, A, =
t T im0 T 8T2 TS

1976 1 0
Ay = 1372237319761 =
0 573 1372
53 375
A, =ag,-A, = =0,
4 4 =3 324
Yenosua Payca —~ T'ypBuua BHINOAHEHB!. CnegoBaTenbHo, aeii-
CTBHTENbHbBIE HaCTH BCEX KOPHEi XapaKTepHUCTHYECKOTO ypaBHe-
HHA UMEIT OTPHUATENbLHbIE 3HAYEHHSA H, COMMIACHO COOTBETCTBY-
lomed TeopeMe JlanyHova, HyleBoe pelieHWe TaHHOTO YpaBHEHHS
YCTONYHBO ACHMIITOTHYECKH.

2, BaHHaa cHcTeMa NKReliHa, ee XapaKTePHCTHYECKOE YpaB-
HeHue

10 675
—_—=

108 ¢,

-1-% 2 0
5 -1-x 2 =
0 5 —1-x

= (1 +AP+200+2) = (1 +A)(19-21-22) = 0

HUMEET 1Ba OTPUHATEABHHX H OBHH NOAOKHTEALHBIH KopeHb. ITo
TeopeMe JlamyHoBa O HeycTOMYMBOCTH HYNEBOS pellleHHe He-
yeroiiuneo. 4

4. UccnenoBats HyNeBoe pelicH1e ZJaHHOH CHCTeMBI Ha YCTOH-

YHBOCTb B NEPBOM NMPHBIHXEHHH; ¢ NoMoHIbI0 bYHKIMH JIgnyHO-
Ba v,
. _ +x(x4+y2),
dt 2, 2
1 4 . vEX Ay
E{ = x+ 3"+ %),
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dx 3

=3y-x,
2} ;ﬂ s v=4x2+3y2.
ay _ _4x_
dr 4x=y,

b 1. 3anuOIeM ARHHYI0 CHCTEMY B NepBoM NpHOIIDKEHUH U ee
XapaKTepUCTHYECKOE YpaBHEHHE:

d—.xg_y

L ] R L,
dy _ 1 A

at*

XapaxTepHCTHYECKHE YHCNa (KOpHU) A | , = i, No3TOMY 06-

iee peleHHe THHEAHON CUCTEME] MO H3IBECTHOMY NPAaBHNY Bbipa-
Kaercst AuHelHOM KoMOuHaLKed dyHKUMH sin ¢ | cos . OTclopa
chedyeT YCTOHYHBOCTE {HCACHMMTOTHYECKAA) HYAEBOrO pelleHud
CHCTEMHI B IEPBOM NMPHOAYDKEHHN.
Bocnonbayemed dyakuuei JIanynosa. Haitmem v = dv/dt B
CHRY JaHHOH CHCTEMBL
. . . 4 2 22 4
V= 2xx+2yy = 2(x6+x Yy +xy +y)zo,
KoTopas, Kak # dyHKuua JiAanyHoBa v, ABAAETCA MOJOXHTENBHO
onpenenetroll. CornacHo neppoii Teopeme JianyHoBa o HeycTO-
YHBOCTH, HYALBOE peileHHe JaHHOW CHCTEMBI HEYCTONYHBO.
2. 3anMuweM BAHHYIO CHCTEMY B MepBOM MPUGTIDKEHHN M e
XaPAKTEPHCTHYCCKOS YPaBHEHHE:
dx _

=3y
a A3i=a+2-0
dy _ —4 -2
4t —4x,

Mockonbky A, = £2./3 i, 0, Kak u 5 caydae 1, obluee pe-

[ieHUe BAAETCA THHEHHOH KoMGHHaUMER sIn 2J§ ! HCOS 2./3 ¢
H HyACBOE pellicHHe IHHEHHO# CHCTEMBI YeTolunBo (HEaCHMITO-
THYECKH).

Moanan npouieoaras dyuxuun Janykoea vz 0 B cHIy cuc-
TEMbL HMECT BHA

v = §xx F6yp = —2(4x" +3)%) <0,

i22

OHa oTpULATEALHO ONPEReNeHHAR B, COMIacHO TeopeMe Jarty-
HoBa 00 ACHMNTOTHYECKOH YCTOWHYMBOCTH, HYAEBOS pellicHHE
OaHHOH CHCTEMB! YCTOHYHMBO ACHMITTOTHYECKH. 4

17.8. NOITOJIHATEIBHBIE 3AJAYH K T 17

C nomowbio GyHKitHH JIanyHOBa v HCCNeNOBaTh Ha YCTOHYM-
BOCTb HY/ICBOC pellieHHe CHCTEMB IH(depeHINanbHbIX ypaBHe-
HHIA:

(dx

i 3x .
1. « 4 vix,y) = 2+ y (Omeem: ycToliunso.)
& -x-Ty
L dt ’
'% = _y+x(x2+y2)»
2.4 v(x, y) = x +y {Omeen. He-
R
7 x+¥Wx"+y),
YCTOWYHBO.)
(dx _ 4
2 S X
3. -
42'2 2 v(x, y) = X y . {Omaent: HeycTOHYUBO.)
(7: Sy
ax _ 2
yr y=3z-x(y-22)",
4 % = -2+ 3z-y(x+ 00, Wy, =X)L
dz _
df zx y—2,

(Omesem: yc1oilu1B0O.)
5. C nomompio ycnobuii Payca — [ypBuuUa MccnemoBaTh Ha
YCTOHYUBOCTE HYAEBOE pelHenue AHdwpepeHLHanHOroe ypagHe-
. (4 "y
HUst' y Yy 2y +9y" 4 '+ 4y = 0, (Omeem: YCTOHUHBO ACHMITIO-
THYECKH.)
McenenopaTs Ha yCTOHYUBOCTE MO NEPBOMY TPUGAHXEHHIO
HYJeBOE peUreHUE CUCTeMbl Audvbepe HUHANLHEIX YPaBHEHWI
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YECKH.

rdx

e &l

Y

]

_x—y+2x2 "‘)’2}

x—-y+y2.

Tx+2 siny+y4.

-3yt +3x°%.

{Omeem: YCTOMIUBO ACMMITOTR-

{Omsem: HeYCTORIMBO.)

18. TEOPUSA BEPOATHOCTEH

18.1. HEKOTOPHIEE NOHATNA KOMBHHATOPHKH.
COBHMTHA 1 UX BEPOATHOCTH

JaHO KOHEYHOE MHCRO # OOLEKTOR OPOMIBONBHON PMPOLK, KOTOPLIE HA0-
BEM MeMenmant. Y13 HHX O ONPEACACHHOMY NPABKAY MOXHO O0PA30BATL HEXOTO-
pric TpynneL, fToAcuEYOM 9HCA2 TAKAX BOIMOMHEIX TPYRIT ¥ 38HHMACTCA KoMbuna-

moplKa.
* YeTaHOBACHHIA NOPANOK B KOHEYHOM MACKECTRS WAKIBAIOT Nepecmanoaxoil.
Uncno BO3MONKHEIX TEPECTRHOBOK W3 # 2IEMEHTOR

Po=nin-1)np-2)..3-2-1=n

{uuTacrca en-pakTopHans). Hanpumep, Po=1-2.3-4.5-6=720.

MuoxecTso, A KOTOPOYO YKa3aH NOPAMOK PacTONOKEHHA 2NEMEHTOR, HAIL-
BRETCA YROPAGOUEHNDLN.
YI'IO])!I.I!O‘%HHHC KOHCYHEES NOAMHOMNECTBA HEKOTOPOTD MHOMECTBA HA3LIBA~

I0TCA paaneientusiy, Iucno A: BCEX BO3MONHBIX pazMellicHHH, colepxammx no

1 INEMEHTOB H3 MHONECTBA, COCTOAIENO HI 7 JNEMEHTOB (M S 11 ), ONPEILIAeTCA
no opMyne

Ay =n(n=1)...(a=m+1).

Hanpsivep, A3 =6 5.4 = 120.

BCAKOS KOHEYHOS NONMHOXECTES, COCTOALUSE H3 M ANEMEHTOR ZAHHOND MHGC-
KECTBA M3 # AACMEHTOR, HAIRIBACYCA COHEMaNIEM Mt BIEMEHTOB H3 i, CCAN KKEOC
MOAMHOXECTEO H3 # 3ACMEHTOB OTIHNACTCA OUHO OT OPYTOTO XOTA GH ONHMM 3A¢-

meHTOM, YHeao Beex BOIMONHBIX CONCTAHNA o6ayHIacTCA C": :

-
Cm=f3_=n(a-1)...{n-m+l)= at
" m mi{n -my!’

e g = ).

50 49 _
Hanpumep, C;g = Czso 7 1225
PapcHcTRO
N L.}
Gre’ = 3 "7 (8.1)
m=0

HadubacTeA gopmpaolr Sunoma Huomona. Orcions npr p =1, gx = | ¢caeayet pa-
BEHCTRBO
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m=0

OCHOBHLIMU NOHATHAMH TEOPRN BEPOATHOCTEN ABARIOTCA CAYHAHHEIC COBBITHA
H CIyMafiHBle DETUYHHEL Cofibimies HRTLBACTER NOGOE ABNCHHE, O KOTOPOM MUXKHO
CKA34Th «MPOHIOLULIOP, 4HE BPOHIOULIOP, «IIOABHAOCES, HE MOABAROCES H T.IL.

CofHTHE HAIWBACTCA ADCTOBEPHBIM, ¢CTH OHO OOAIaTeibHO HACTYTACT NPH
HEKOTOPDIN REHHEIX YeroBHAX. ECTH npu naHHBIX YeNoBKAX cOBBITHE HHKOTAA HE
HACTYNALT, OHO HAIBIBACTCA HesoMoNcHUM,. Crywaiinsis HAIEBAIOT TAKOE cOGHITHE,
KOTOpOS B PC3YABTATE OMNBITA MOXST MOABHTLCA (NPOH30HTH) HAW HE MOABHTECA
(He npon3oitTx). Cnyqalinbie cOGRTHA 0BO3HAYANT NPOTTHCHBIMH OYKBAMH RaTHH-
ckoro andasira: A, B, C, ... locToBepHoe coftTue o6o3xauatoT Oykeod £, a ue-
BOIMONKHOE — CHMBOAOM &,

Ecau noApaeHHe 0AHOro COOBTHA HCKAIOYACT NOABICHNE APYFOTO, TO OHH Ha-
INBANTCH NECOGMECMHbIMI, B MPOTHBHOM ¢AYYac LKBa COOHTHA HA3HBAKTCA 6+
amecmpsiay. Hampuuep, DORBAEHHE PEIWSTKH H rep6a NpH GpoCaMHH OAHOA MOHE-
Tht — COOBTHA HECOBMECTHSIE, & BRIEIAAeHHE PEIICTKH H repfa fpy GpocaHuH aByX
MOHET ~ COBMECTHRIC COOMTUA.

[pymna coBuTHIE A, Ay, ..., A, HAILIBAETCA ZpYNHON HeCOIMECNNIX cobbimutit,
eciH COBMECTHOE MORBACHHE MoGoH Napi YTHX COGBTHA HEBOIMOKAO,

Ecan xoTA 66 OGHO COOBITHE H3 TPYIiNBL Ay, A3, ..., A, OGA3ATEABHO NPOHCKO-
IWT, TO FOBOPAT, TG 3TH COGHITHSA 0OpazyoT Hosuye 2ppnny cofumuii. Ha npakrake
YaCTo PACCMATPHBAIOTEA TIOMHLIE FPYANB HeCOBMecTHBK coOmiit. Hanpunmep,
NpH ATH BHCTPENAX 0 MHIIEHH COBMTHA Ag, A, Ay, A3, Ay, As, 0603HAYAOLINE,
4T0 4HcAC NONAIaHKI B MHWEHE paBHe 0, 1, 2, 3, 4, 5 coaTReTCTBERHO, 0OpasyOT
NOARYIO FPYNNY HECOBMCCTHRIX COBRITHA.

HBa coBUTHA, obpasyIolLne NOTHYIO TPYRNY HECOBMECTHBIX COOHTUR, Ha3hI-
BAlOTCA npomusanoroxciwmy. JAna nwboro cobbltia A npoTHBRTIGNONHOS cODWTHE

0B03HA%ACTCA Yepes A (YHTAETCA <HE A»).
CoBHLITHA HAIHBAIDT RAENOAOIMOMCHBIMY, ECAIH HH OOHO 13 HHX He ARNseTea 6o-

ACE BOIMONKHBIM, YEM DpYyTOE. )
PaccMOTpHM 2 COBEITHI Ay, A, ..., A, CyMMOIT (obsedunehiieM} STHX cobbmuil

L
HaawBaeTeA cobuiTie B = z A, 39KI04AI01IESCA B NOARTEHHH XOTH 661 GOIHOTO
=1
H1 COBMTHI Ay, Ay, ... Ay,
ITpousaedentien (¢ ) cobbimuil Ay, Ay, ..., Ay HA3BIBAETCA cOOLITHE

‘n
8= n A, , 0B03HAUIOLICE MOABACHHE BCEX NEPEMHOKaeMBIX COOBITHA
t=1
Pasnocmelo cotiimuii A ¥ B HaastpaeTea cobuitie €, KOTopOS 03HAYAET HACTYN-

NeHKe coBHTAR A H HEHACTYTINEHHE COBRTAA B. PasHocTh coBbiTHiE A W B oGosHa-
vacteAd A — Bvnu A\B.
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OueBHAHO, YO Ad = @ A+ D = A, A- D =D, A+ E=E AE=A.
EcnH ¢ HACTYINCHHEM COGHTHA 4 noganacTcA i coOuTHe B (A BneveT 32 coGoi
noArNeHne £), TO 370 3anKcuBacTCA EBuOe Ac B.

Omuocumensnoli nacmomoi: cofvimus A AAR TPOLTO vacmomoii, 0Go3HANAEMON
W (A}, HasEBacTCA OTHOWIEHHS THCAA ONTWITOB M1, B KOTOPHX NOSBMAOCH CoBHTHE
A, K YHCAY BCeX TPOPCACHHLX ONWTOL 4, T.e. W{d) =m /0.

[epeuncanm cooticmea wacmomu cobbmuil.

1. YacToTa AosTobeprOTO colftTia E pabua canHpue: W(Ey = 1.

2. YacTora HEPOIMOKHOTO CoOMTHS & panna Rymio: W () = 0,

3. Ann moboro cnyuaitHoro cobuTHi A cnpapeannso 0 WA s 1,

4. Yacrora CyNMMES ABYX HECOBMECTHEIX COGMTHI DABNG CYMME MX HaCTOT, T.C.

WA+ B) = WA+ W(B).

5. YacToTs NpOH3BEICHUA ARYX COGLITHI paBHA NPOHIBEASHHIO YACTOTH ORHO-
rO H3 HEX H YCIOBHOH SaCTOTHL Apyrore:

W(AB) = W(A)W(B/4A) = W{B)W(A’B).

3nect qepes W{A/ B) olioaHaycHa 4acTOTA ROABKCHHA COBLITHA A B TEX ONKITAX, B

KOTOpHX #abmoaancce nogsacHHe cobuTia B: W(A/B) HasbisacTca yesoewoit
yacmomodi cobuimus A, BHNHCNEHRON KpH YCTOBHH HOABACHNA coBuTHA B. Anano-
CHUHO ONPENENIETCA YEA0SNaR sacmoma coluimun B: W(A/ By,

Bepormuncane caywaitingsg cofatmus 4 NRILUEAATCH, TOCTORMUOL aucs P {4},
OKORO KOTOPOTO TPYANHPYIOTCA YacToTH W (A) cobrmua A no Mepe yBeawdeHuA
qHCNE ONKTOB (ceolicntee yomodivuaocmit yacmontsl ). ITO onpeace HHE HATHA3ETCA
CIMARUCMUNECKUM ORPEOCACHIEM 6EPOAMNOCING COBOIMUR .

Henpimanuen HasbeaeTcs obecneueHIe COBOKYTIROCTH YCNOBH, NPH KOTOPLIX
MOXET NOABHTECE HEKOTOPOS cobbitie. Kawnoe COBBTHE, KOTOPOS MOXET HACTY-
ITHTb B HCTILITAHMH, HAILBACTCA MeMeNMapHuM HCXodoM ucnsmantt, Ecnn B pe-
IYRLTATE HCNWTAHRA HACTYRRET GIMHCTREHHOE COBLITHE, TO FOBOPRT, YT OCy-
VISCTRARETCAC AN HETBC H H O BOIMONHLN 3Me MEHTADHBIH HCXON MCREITAHHA.

Ttyete A, A3, ..., Ay — NOAHAA FPYNDA PABHOBOIMOXHEX 3NEMEHTAPHEX HCXO-
0B HenuTakuA. [IpH HEXOTOPHIX MCXCDAX COOBITHE A HACTYNAET, IPH APYINX — He
HacTyTiaeT. Hexonbl, ApH KOTOPAIX COBHTHE 4 TPONCXCANT, HAIMBAKTCA Giazonpu-
RmICmEyIouiuNY coburnuio A.

Bepoamuocmornw cobeimua A HAILBACTCA OTHOWEHHE HHCAA M INEMEHTAPHBIX
HCXONOB MCNLITAHHA, GAaronpUATCTBYIDIKX COGHTHIO A, K YHCAY 4 BOEX ¢AMH-
CTBEHHO BOIMOKHBX H PABHOBOIMOXKHBIX, OGPA3YIOLINX MONHYIO [PYRIY MEMEH-
TAPHUIX Hexonod, BepoATHocTh cobuttna A oGosnavaeTtes yepes P{A). Torna, no
onpeaeneHnio, P{4) = m [ n — knaccunecxoe onpedesenue gepoamuocmy.

[Tpamep 1. B swmke 30 acranedd, cpean xoTopx 5 6pakosaruuix, Halimw Bepo-
ATHOCTD TOrO, YTO HAYTAA BIATAA M3 AIIMKA ICTAND OKAXKETCA CPAKOBAKHOM,

P Tak Kak Kawaas H3 HMEIOWMXCA JeTatelt MOXET GLITL 35T M3 AWHKA, TO
HHCAO BCEX PABHOBOIMOXHBLIX NeMCHTapHMX Kcxomop # = 30. UMcno wcxonos,
G/aroNpHATCTBYIOILHX NOARTEHHIO SpakoBaHHOH AcTANH, m = 5. Ecnu colnTHe A
O3HAMAET, 4TO BIATAN AcTaNb — GpaKoBaHHaA, To P{4) = 5/30 = 1/6. ¢

TMpusep 2. Ha cknan noctynmne N wanennii, cpely KOTOpHX M GpaKoBaHHHN.
OnpeaenuTb BEPOATHOCTL TOFO, YTO CPEAH # HAYIad BIATHX CO CKNAlA H3NeAHit
OKAXeTCA m OPIKOBAHHBIX.
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» TakK Kax BO3SMORHOCTH MOABNEHUA N1I0G0H KOMOMHAUMM 1 M3DeAHH B3 N odu-
HAKOBbI, TO YHCAO BCEX PABHOBOIMOXKHLIX Chyvaes Gyaer C’"N Yueao ciocobon

noAy4eHMs m GpaxoBaHHBIX H2OCAHR H3 M paBHO (o » NPUYEM KAOKIBIA H3 HUX
MOXET GLITh NOMONHEM rpYINot W3 # — m HaSenrH H3 0GIEro YHeAa CTAHIAPTHEIX

watenuii N — M posHo C’R,__"L crniocobaMi.

CneacsaTeNbHO, IHCAO CAYHALH 1), KOTOPLIE GAarONPHATCTBYIOT COBHTHID A,
O3HAYAIOMEMY, ITO Ccpend oTOOPaHHBIX 7 W3NcAHA GyunerT m GpaKkoBaHMbIX,

my = C:}C‘;:__m Hexomaa BepoATHOCTS

P(4) = CyCy s/ Cy, (18.2)

rne MsN;msn. €

[TyeTh 4HCAO 3MEMEHTADHBIX MCXONOB, KOTOPHE PaBHOBOIMOKHE H 0OpasyloT
noAHYiG Tpynay cobuiTHil, Geckoredro. Toraa KIacciIeckoe ONPencacHHE BEpOAT-
HOCTH CODTHA A, XOTOPOE MONET HOABHTLCA B JAHHOH CHCTEME HCXOAOB TaKKe Gec-
KOREYHOE HHCNO [R23, HE NpHMeHHMO. B 3THX cayuany KanaoMy U3 BOIMOKHEX HEXO-
OB CTABHTCA B COOTBETCTRIME TOUKA NIPOCTPAHCTES, & CHCTEME BCEX BOIMOXKHBIX HCXO-
BoB — HeKotopan ofinacTs D naHHore npocTpatctsa. Mockoapky sce HeXOb: paBHO-
BOSMOXHE, TO HONAasaHKe B Mobyo TOUKy obnactn D Taloke paBHOBOIMOXHO. Boem

GNaronpUATCTBYIOWHM HCXOBAM COOTBETCTRYET HeKoTopan obAacTs d e D.
Ecnu Sy 8 Sp — MCTPHYECKHE XapaKTEPHCTHKH (ANMHA, MIONIALL, ofibeM) 06-
nacTell & u D, To Nonaraem, 4To BEPOATHOCTL P(A4) = SdeD.

Tfpumep 3. [Ba yenoseka A0TOBOPHANCH BCTPETHTLER B HEKOTODBIN APOMEXY-
TOK BPEMEHH ANHTENLHOCTEIG T MHH, NIpHYEM KOKXWH M3 APALICAMHKY K MeCTy
BCTPEYH DOMKEH ¥aTh Apyroro He Gonee t MHH. HaliTy BepoATHOCTE BCTpedn.

P [ycTh X M y — MOMEHTH NPHXOAZ KAXAOTO H3 BCTPeuaommxca. TorZa
$p= 7LD {0sxsT, 05 ys T){puc. 18.1). Betpeua cocTonres B cnydae, Koraa

fx)h
YN\
A\ .
0 T x

Fuc. t8.1

lv~x] < v. NocrenHee HepapsHCTBO ONPEACTRET MHOMECTEO TOYEK AAOCKOCTH,
PACOCGNOMCHHBX MCAOY MPAMBIMA V = X—T H J = X+ 1 H HA 3THX NpAMBIX.

Mncwaas obractv d 5, = T2 -(T- t)2 . Toraa HCKOMEA BEPORTHOCTD BCTPEYH
PSSy = (T -(T-0W TP = 1-(l-v/T 4
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A3-18.1

1. Ipu nepeBoaKe AHIMEA, B KOTOPOM CONEPXAIUCH 21 cTaH-
JapTHas N 10 HeCTAHAAPTHRIX JeTanell, yTepstHa ofiHa fetanb. Je-
TaNb, Hayauy H3BIEYECHHAA U3 AIMKA NocAe NEPEBO3KH, oKala-
Nack craHmapTHoil, HaltTH BepoaTHOCTD ToOTO, YTC OBl yTepsAHa:
a) CTaHIApTHas AeTanb; §) HecTaHaapTHas feransk. (Omeem: a) 2/3;
6) 1/3.)

2. B kopoOke HIeCTh ORUHAKOBHIX MPOHYMEDOBAHHBIX Kybu-
koB. HaftTH BepOATHOCTE TOIQ, YTO NPH H3IBACUCHNH IO ONHOMY
BCeX WecTH KyOHKOB WX HOMEDA NMOABATCA B BO3PACTAONIEM Ho-
paake. (Omeem: 1/720.)

3. 1) B copeBHOBAHUAX Y4aCTRYI0T 10 paBHEIX TTO CHIe ITaXMa-
THCTOB, CKONMBKO CYIECTBYCT BAPHWAHTOB pacHpefeicHHA MecT
Mexny HUMK? 2) CKofbKo GpHTrat no 6 4e0BeK B KaKAol MOXHO
COCTaBHTh 13 12 yenosex? 3) CxoAabkHMH cniocobBaMHi MOXXHO pac-
CTaBHTL 5 noe3nos Ha 8 sanacHuX nyTax? (Omeem: 1) 3 628 800;
2)924; 3) 6720.)

4. B quuxe umeerca 15 geranedt, 43 Hux 10 oxpaiieHHBIX.
CHopliK Hayaady U3BACKAET U3 diueka 3 geranu. Haiitu seposr-
HOCTE TOTO, YTO H3BAEYEHHBIE JETANH OKAXYTCA OKpalleHHBIMH.
{Omeem:24/91.)

5. BHyTph KpYra pagMycoM R Hayaady GpolueHa touka. Hafitu
BEPOATHOCTh TOTO, YTO TOUKA OKAXETCH BHYTPH BIIHCAHHOID B KPYT:
a) Kpampara; ) MpaBUABHOTO TPeYTONLHHKA; B} MPAaBUNILHOTO WIEC-
THyToNbHUKA. (Omeem: a) 2/n; 6) 3./3/7(4n); 8) 343/(21) )

6. Hayraa s3aThlil TenedoHHBH HOMEDP COCTOHT H3 § uMdp.
HaiiTu BepOITHOCTE TOTO, YTO B HeM BCe LUMGPHE: a) pazauyHbIe;
6) HeyeTHbie, {Omeem: a) 0,3024; 6) 0,0312.)

7. Halitin BeposiTHOCTE TOFG, YTO B A¢Kabpe Haydagy aasaToro
rofa 4 BockpeceMbst. {Omaem: 0,5714.)

8. MycTb M uenoBek pasMeIteHb cayualinnm ofpa3om 3a Kpyr-
AniM cTonoM. KaKoBa BepodATHOCTE TOMC, 4T OBA ONpeAcAeHHBIX
yenopexa oKaxytced pagoM? (Omeem: 2/(N—1).)

9. Tlycte 4, B, C — Tpu cayvaitien cobuITHR. Henonksys one-
paLHH CIOKEHHA, YMHOXEHUS U OTPULUAHHA COOLITHIA, HANTH BLI-
paxeHHs ANA CASOYIOLMX COGBITMIL a) NPOM3OHMIO TOABKO A,
0) NMPOH3CLLAC TOABKO GAHO COOBITHE; B) MPOH3IOULIO AB2 cOOH-
THSA; T) MPOH3OLUAY BCE CODBITHS; ) MPOH301IN0 He GoNee ABYX co-
GHITHI.
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10. Ha oTpeske OA niinnod | nocTaBneHs Hayrad ABe TOMKU B
# C. HailTi BepoATHOCTb TOTO, 4TC K3 TPeX NOIYYHBUINXCA OTPe3-
KOB MOXHO COCTaBHTH TPLYroAbHNK. (Omsem: 1 /4.)

CamocroaTessnas padora

1. 1. CKojAbKHMHE cnocofaMil MOXHO PACTIPEAETHTDL MEpPBYIO,
BTOPYIO H TPETHIO MPEMHU HA KOHKYpPCE, B KOTOPOM MPUHUMANH
yuactue 20 uenosek? (Omegem: 6840,)

2. Haynasy sadatbiil TenmedOHHLIH HOMEpP COCTOMT M3 MATH
uH¢pp. Halth BepoaTHocTs Tore, 4to bBee LKGpPE 3TOro Homepa
KpaTHH 3.

2. 1. Jann TpH npoM2BONBHEX cobuiTiA 4, B, C. C nomoimsi
onepauMit Han cOGBITHAMIK HalTH BRIpaXeHWe 014 cobuTHA D,
03HaYAI0ILErND NORBAEHHE He MeHee NBYX cOOLITHIA. J

2. Ha cknage xpaHaTca B HEpacCOpTHROBaHHOM BHae 20 H3-
Jenuit nepporo copta u 10 — Bropero. HaiTH BepoATROCTE TOTO,
YTO CpeaM B3STHIX Haylaqy NATy W3AeAnH aea GyayT BTopore cop-
Ta, {Omeaem: 0,36.)

3. 1. B xHure 500 crpaunu. Haliti yactoTy nosBnesns cTpa-
HHL ¢ HOMEPaMH, KPATHBIMH 7.

2. BHYTpb p3aBHOCTOPOHHETO TPEYTOALHHKA CO CTOPOHOMN 4
Hayrajl 6poweHa Touka. HaliTi BepOoATHOCTE TOrO, 4TC TOYKA M0~
nazaet B KpYr, BIACAHHBIA B TpeYTOABHEK. ([Ipernonaraercs, 4ro
fonafaHue B JIOOYI0 TOYKY TPEYTONLHHKA pPaBHOBO3MOXHO.)

(Omegem: =733 .)

18.2. OCHOBHBIE AKCHOMBI TEOPHH BEPOATHOCTEMN.
HEMOCPEACTBEHHOE BLIUMCNEHUE
BEPOATHOCTEN COBBITHI

TaK KAK BEPOATHOCTH COOBMTHH — 4HCHR, K KOTOPSIM CTPEMATCH HACTOTH CO-
GBITHA IO Meépe YBEAHYEHHA KOAMTCCTEA MCNLTRRUNA, TO BEPOATHOCTH COGMTHA
ofiNAMAI0T BCeMK CBONCTBAMM YacTOT, TR ¢BolicTE: MOXHO CHODMYIHPORATE B
BHAC NPWBCACHHBEX AKCHOM.

Axcuwoma I.  Bepoamuocms  docmosepnoro cofumun  paswa edutiiye, m.e.
P(E}=1

Axenoma 2. Bepormuocmy nesoanodcnoeo cobumus pasua wyve, m.e. P&y =0.

Axenoma 3. Beponmuocms mobozo ciyuainoee cobumua yoosremeopiem ycaosu-
am 0P,

Axenoma 4. Bepoamuocms cysmmbt Oayx HECOMECMHuLX coBWMULT paaia cyMme ux
geposmuocmeds, m.e. ecat AN B =), mo P(A+ By = P(A)+ P(B).
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BepoATHOCTD HACTYTUIEHHA COSEITHS A, BRIMHCICHHAA IPH YCNOBHH HacTymae-
HHA cOOHITUR B, HAIBIBACTCA yeaoaioll sepoamiocmei cOBNMUR A HO OIMNOWeRING K
colfisimitio B n oGosnavastes P {4/ B). AHANOTHYHO ONPERCAACTCH Yotoenas seposi-
wocmb cobumud B no omuomenino k codvmuio A,

Axcuona 5, Bepormmocms npouzeedenusn (Coamecmmozo nacmynierus ) deyx cobsi-

miuil pagHd npou3SedeRII0 GEPOTIMAOCIL GOHG20 U3 HIX 1t YCAOGHOI GEPORMHOCHIY apy-
2020, M€,

P(ABY = P(AYP(B/A) = P(BYP(4/B).

IIpumep 1. B yphe 7 Genbix, 8 kpacrsix o 10 cHHMX Wapon. Haltry BEPOATHOCTD
TGO, ¥TO W3RNeYeHHEBIH HAYrad iiap — HBETHOH,

# Tycrs COGHTHE A 03HAYAET NOABAEHHE KPRCHOTO [IADa, 4 B — ROABAEHNE CH-
Hero mapa. Toraa cobuTie € = A4 + Bo3HAUACT NOARTEHHE LBETHOTO wapa. Tax xaxk
An B — vecoBMecTHEe CoGbITHA, To P(C) = P(A)+ P(B). Umeem P{A)}=8/25,
P{B) = 10/25. Torna P(C) = 8/25 + 10/25 = 0,72, 4

Tipumep 2. M3 20 nanenrnit nepeoro copta U 10 BTOPOro copra, HMEIOILHXCH Ha

CKAAne, Hayrad BaATo 2 H3genwst. Haditu pepoarsocts Toro, yTe ofa 211 w3genus —
OePBONG COPTa,

P Myems 4y ~ DOABACHHE ONHOTC W3LEMKA NEPBONG COPTa, A — NOARACHME
IpYTOrc HIACAHA NIEPROTO COPTa, Torma A = A4y 03HauaeT noARNEHHe NBYX H3le-
U MepBOro COpTa.

H3 akcuoMst § caeayet, uto P{A) = P(A|)P (43/4;). Ho P(A;) = 20/30,
P (A A1) = 19/29. Caecnopatentho,

= 2019
P(A) = 55 75+0,4368. 4

Tprmep 3, Hayran u3ATsl 1B NOAOKHTEBHMN YACAS X M ), KOKIOE H3 KOTO-
PHIX He npephiaet 2. HalTH BepOATHOCTE TONO, HTO HX IPOHIBSACHIE HE MEHbLLIEe
2, a cymMMa He Goasime 3.

P TaK Kak 4yHeHa X H Y YEOBAETBOPAIGT YCAOBHAM 0 Sx<2 K 0 < p <2, To Tou-
ki M (x, ), YIOBAETBOPAICLLHE ITHM YCAOBUAM, OGpasyloT KBAIpaT €o CTOPOHO#H 2
H IoHARbIo Sp = 4 (puc. 18.2),

i

3

[%]
2

0 142 2
Puc, 182
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Hailpem MHOXKECTRBO TO9eK M (x, ¥}, AAA KOTOPRIX Xy =2 wx+y <3 . DT TOY-
KR, YIOBICTBODAIOIIVE YXajaHHO# CHCTEME HepaBeHCTB, ofpasylor offacTs d,
OTPAHHYCHHYIO TROIEpGONod xy = 2 W npiMoll x + p = 3 (cM. prec. 18.2). HaxonHm
naowans S, oGractH 4:

2 3-x 2
Sy [faay = [ox | dy = f3-x-2/x0dx =
b 1 2k |

P
= (3x—x2f2—2lnlx])|1 = 1,5-In4%0,1137.

Hcroman pepoaTHocT: P = 8,78, = 0,1137/4=0,0284 . ¢

A3-18.2

1. B ypHe 3 Genwix 1 5 uepHbIX wapos. F3 ypHel HayTan BoIHH-
MaloT 2 wapa, HalTH BeposSTHOCTL TOro, STO 3TH WIapHl PazHOrO
uBerta, (Omaent: 15/28.)

2. U2 smMKa, 8 KOTOpOM Haxomutcs 31 cTaHgapTHat W 6
HecTaHAapTHLIX AeTaneil, B3gTo Hayrag 3 aetanu. KakoBa BepoAT-
HOCTb CRACAYIOWIMX COGBLITHMA: a) Bce TpH HeTaayl CTaHNAPTHHIE,
6) no KpaiiHe# Mepe onHa feTans craHaaprhaa? (Omeem: a} 0,579,
6) 0,9973.)

3. UndpoBoit 3aMOK COTEPXUT Ha obuch ocn 4 OWcKa, Kax-
JBIH H3 KOTOPHIX pasfeneH Ha 6 ceKTopos, OTMEYEHHBIX LbpaMH,
3aMoK MoXeT 6bITh CTKPHIT TORBKO B TOM CAYYae, KOTAa JHCKH 3a-
HHUMAIOT ONpeacaeHHOE MONOXKEHHE OTHOCHTENBHO €10 KOPITYCa K,
CNENOBATENBLHO, LKHGPH 06DAIYIOT onpeleneHHyio KOMOUHALHIO,
COCTABNAIOWIYIC «CEKpeT» 3aMKa. KakoBa BEpPOATHOCTE OTKPHITH
3aMOK, YCTAHOBUB MPOM3BOAbHYIO KOMOHHAUMIO LKudp? (Omeem:
0,00077.)

4, Hayran B3ATHl Ba MONOXUTENBHBIX YHCAA X M ¥, KAXI0E H3
KOTODBIX He NpeBblinaeT equHuubl. HaliTy BepoATHOCTD TOTO, 4TO
x+y<l,axpz0,09. (Omeem: =0,2.)

5. B naptun u3 20 paaMonpueMHHKoB 5 HencTipapHbIX. dns
ApoBePKH Hayran orbupaiorca 3 pagvonpreMHuka. HaiiTn pepo-
ATHOCTH TOT'0, 4TO B YHCA0 BHOpaHHBIX BOMOYT: a) TONABKO HCTIpaB-
HEIE palHONPHEMHHKH; 0) TONbKO HEHCNPaBHbIE PATHOTIPHEMHH-
KHW; B) OOWH HEUCTIPABHLIK M OBAa HCNpaBHbIX pagHONpPHEMHHXKA.
(Omeem: a) 91/228; 6) 1/114; ) 35/76.)

6. Llens cOoCTOUT M3 ABYX [TOCNENOBATENBHO BKAYEHHBIX 3e-
MEHTOB, pabOTAIOLIMX HEIABUCHMO APYI OT ApYyra. Begoamocfb
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Ge3oTKasHol paboTl nepporo aneMeHta py = 0,8, a Broporo —
P> = 0,9. BoluicuTb BEpOATHOCTD Pa3phiBa LEMH.

7. Fpynna coctonT 13 4 MyxyvuH 1 8 xenwuH. Haittn peposr-
HOCTb TOTO, YTO TIPK pa3bHeHUK 3TOM rpymmnbl cayyaiiupiM obpa-
30M HA NOATPYHIEI {10 3 YeN0BeKA B KAKAOH U3 HHX ByleT XoTA 6b1
OMH MYX4HHa. (Omaem: 41/55.)

Camocrosrrebuas padora

1. 1. B ypHe 10 Benvix M 15 kpacHbix wapos. Haittu peposit-
HOCTR TOTO, YT0 IBa Hayral BbIHYTHIX [Napa OKAKYTCS KPaCHBIMMU.
{Omecem: 7/20.)

2. KakoBa sepoATHOCTb TOFO, YTO NPOH3BEICHHE OYKOB, Bbi-
MaBUIMX Ha ABYX HIPATBHBIX KOCTAX, pasHo 2? (Omeem: 1/18.)

2. 1. B aumke 5 naneauii nepporo copra, 10 — Broporo copTa
R |5 — Tpervero copta. HaliTH BepoATHOCTE Toro, YTO HayTag B3si-
TOe M3ZENue — He TpeThero copra. (Omeem: 0,5.)

2. 'pynina COCTONT M3 4 MyXUHH U § xenwun. Halitu pepo-
ATHOCTDL TOT'O, YTO IPH pa3bHeHHH 3TOit TPYNNE cyaliHLIM ob6pa-
30M Ha MOAFPYINB Mo 3 YeXOBEKa B KAXAOH U3 HHX OyiaeT oouH
MyXMuHa. (Omeem: 18/55.)

3. 1. B ypHe 4 Geanix M 5 KpacHbX wapos. U3 ypHbL Hayraa
NoC/ieACBATE¢NILHG M3BNCKAIOTCA BCE [HMAPBI W OTKAAABLIBAIOTCA B
cTopchy. HallTH BepOATHOCTE TOTO, 4TC NOCTeAHHIN BBIHYTHII Lap
Byger beavim. (Omeem: 0,4444.)

2. BepoaTHocTs MonafaHus B Ai06YIo 9acTh IWIOCKOH Tpe-
YTONEHOH TACTHHKH NpONOpUMOHANEHA ¢e roagk. Hailiti Be-
POSTHOCTD NTONANaHHA Hayrag Gpollie HHOH Ha MIACTHHKY TOYKH B
TPEYrofibHUK, OGPa3OBAHREIN CpeAHHMHE NTHHHAME HCXOTHOTO
TpeyronbHuka. (Omaem:0,25.)

18.3. TEOPEMBI CJIOXEHUSA
H YMHOXEHHWSA BEPOATHOCTEMN.
®OPMYJA MMOJHOK BEPOATHOCTH

Teopema caomennn sepommuocmeli. Bepormuocme CYMMEE KONEYRO20 HUCAd Ne-
COBMECTIRbIX COBLImMU PASHA CYMME 8epOAmMNOCINE Imux cobormisii, m.e.

L "
P[Z A,‘] = Z Pa), ’ (18.3)

i=] =1
e AA = O npuizj,
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Ecau cobBITHR Ay, Ay, ..., A, 06PAIYIOT NOTHYIG TPYNITY HECOBMECTHLIX COGH-

n
™, TO Z P{4) = ). BuacrHocTH, COOHITHA A B A oBpasyloT MOARYIO IPYNAY H

=1
HecoBMecTHU, NosToMy P(A)+ P(A) = 1. Ecam obosmauuts P(A)=p, T0
g=PAY=1-p.

Hpuwep 1. Tpu apuemxe RapTAK B3 30 HaleAHH, cpeaK KOTOPEX 6 GpakoBaH-
HLIX, Oposepsaiorea 40 Hayras earveix wanemuid. [lapria nagenuit NpHHAMAeTCA,
£C/lH CPENH MPOBEPASMLIX HINENH]A He Gonee ABYX GpakoBaHHNX. OnpeneanTy Be-
POATHOCTD IPHEMEKH NAPTHH H3ASNTHA,

¥ MycTh cobBTHA Ay, A) 1 Ay 0603HAYAIOT, 4TO cpenk 40 MpoBepAeMEIX Hale-
Mt COOTBETCTBEHHO HeT OPaKOBAHHEIX, OOHO GpakoBaHHOS H ABA GPaKoBAHHEIX.
CoBNTHA Ay, Ay, A3 HeCOBMeCTHE. CobbiTHE A = Ay + A + A, 03Ha4aeT, yTO

napTHA wagenuil Gynet apuuata. [o Teopeme cnoxenna (cM. gopmyny (18.3))
P(A) = P(Ag) + P(A))+ P(A,) . Mo bopmyne (18.2) HaxoaHM:

40, .40 39 1,40 $ 2, 40
Pldg) = €1a/Ca0- PUAy) = 3o/ Caor PlAy) = CeCe’Cho-
CaenopatenbHo,
Py = (e et el 20,337 4

Teopema ymuoNceRus eepormuccmeii, Bepoamuocmb Npou3seOenun KONeNHOZO
YUCAa cOOMNMUIL PABHE NPOUIEEORHUIO 8EP it 00RO U3 HIEX I PCAOBKBIX SePORM-
ROCHICH OCIaAbHLD COBBIMILIT, ENIYLCACHNNX NP YCADSUN, ¥MO 6C€ hpeduiecmaylomus
COOBIMIUR NPOUIOULNL, M.€.

P(A) Ay . Ay) = PAYP(A, /A P(AL /A Ay) .. PA, A Ay A, (). (18.4)

CoBuiTHA A B B HazuBamen HerasucumbiMy, ecnu P(A/ B) = P(A). Torna

P(B/4) = P(B),T.c. nesaguchmocTs coburmuil Bxanmnan, CobuTia A, Ay, ..., Ay
HAILBAKTCS NEFNGUCHMOIME & COBOKYIHOCHME , CTIH KAXIOE 13 HHX M TI0OuE KoMbu-
H3LHW WX COBMECTHON PEATH3AUMK ABNAIOTCA HE3ABNCHMBIMM coGBTUAMA. dad
HEIABUCHMOIL B COBOXYNHOCTH cHCTEME COBLITHIE Ay, A3, ..., A, CIPABEANIHBO pa-

BEHCTBRO

" "
P[n ] * T2
fal =1
Ecnn no0ue 183 COOBITHA CHCTEMBE HE3ABRCHMBL, TG CHCTEMA COOLITHI HA3hHI-
BACTCA RondpHo Hexaaucumodld, U3 He 3aBHCHMOCTH cOGLITHR B COBOKYTTHOCTH CRedy-
€T HX TIOTIAPHAA HEIABHCHMOCTD; oOpaTHOE, poobie ropops, HegepHO,
" .4

i mi060r0 cOBHTHA A = " 4, IPOTHBORONOXHOE COBMITHE A= z 4.

[ | =

p[é,q,] - .A;{éz,] 18.5)

=1 1= |

a 3TC O3HAYACT, MTO

i34

Ecast cobuTHA A), Ay, ..., 4, ~ HEIABHCHMAIC B COBOKYHOCTH, TO (OpMYIa
{18.5) nprHAMaLT Byl

=1
Teopema caoXeHHA ZNA ABYX COBMECTHBIX COGHITHH 3aNHCHBASTCH B BHlE
P(A+B) = P(A)+ P(B)- P(4B),
a A8 TpeX coGuThil — B Buae

P(A+ 8+ C) = P(A)+ P(B)+ P(C) - P(AB) - P(AC) - P(BC)+ P(ABC).

n "
‘{Z AJ = 1- [ 24). {13.6)
i=1

Tipamep 2. BepoATHOCTH MOMAJAHANA B LEAL KAKIOTO H3 TPEX CTPEAKOE COOT-
BeTeTBEHHO paeubl 0,3; 0,7; 0,9. Crpenxut mpouseenk oduu 3ann. Hailty eepost-
HOCTB! a) TOABKO CAHOIO NONABAHHA; §) XoTA GH OLHOIO NoNanaHMA.

P a) Oyore 4, i= ﬁ » — CODBITHA, O3HAYAIINNE NONANAKHE B LS KAKAON0
M3 TpeX CTpENKoB. Toraa P4y =08, P4y} = 0,7, P45} = 0,9,
P(A)) = 1-0,8=0,2, P(A)) = 1-0,7 = 0,3, P(A3) = 1-0,9 = 0,1.

CobbiTie A, 0IHAYAIOLICE TONEKO OJHC NONANaHHS B MHUIeHD, 32AHCHBALTCH
B BHie

A= A13233 +21A223+2|22A3 .

Tax kek A\ 4y43, A|AyAy, AyAyA; - HecoBMECTHMe COOITHA (CTpenKH

NPOU3IBOAAT BRICTPEALI HEIABHCHMO ADPYT OT IPYra), TO N3 TCOPEM CAOMEHHS
YMHOXKCHHA BEPOATHOCTEH CReayeT

P(A) = P(AY)P(AD) PXA3) + P(A) P(Ay) P(A3) + PUAD P(Ay) P(A;) =

=08-03-0,1+0,2-0,7-6,1+0,2-0,3-0,9 = 0,092
6} Tax Kak fONABAHKA B LENE KANAORO CTPEAKA — HE3ABHCHMMIE B COBOKYR-
HOCTH COONTHA, TO K3 hoparyanl (18.6) creayeT, 910

P(A;+ Ay + 43) = 1~ P(A))P(A) P(A3) = 1-0,2-0,3-0,1 = 0,994 . ¢

Tpusep 3. Ha exnage 30 wazenuil aepaoro copra i 20 — Broporo copta. Hak-
TH BEPOATHOCTD TOTO, 4TO TPH BIATHLIX HAYTAZ HIACANA — OEPROLO COPTA.

¥ Tlycts 4}, A3, Ay~ cOBMTHA, COCTOALIME B NOABNCHHN HINEAUS I¢pBOro cop-
Ta COCTBETCTBEHHO NPH REPBOM, BYOPOM W TPEThEM E3ATHH MIIEAMA CO CKAAfA,
Toraa cobuiTye A = A Ay Ay OIHATRLT NOAMIEHNE TPEX M3DeAMA NEPBONS COPTA.

Hi dopuynst (18.4) caenyer, wro P(A) = :"(,«II)PV(A2 /Al)a"{,«!3 /Ay A;). Tak kax
P(A,) = 30750, P(Ay/A) = 28799, P(A;/A A;) = 28448, To

_ 302928
PA) = 55 35 3 0,207 ¢
Hpmwep 4. Henoassyn yeaoswa npuMepa 3, HafiTH BEPOSTHOCTb MOABNEHHS
TpeX HIACNHH MEPBOro COPTA, CCAW NPOH3BOLHTCA MPOBEPKA KAYECTER KANKAONO
BIATORO HIACANA M CFO BOIBPAT HA CKAAL,
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¥ B RaHROM cliydae
P(A)) = P(Ay/A)) = P(A37 4 Ay) = 30/30 = 375,
Torna
3
PA A4, = P(A)P(ADP(A;) = (3/5) = 0,216. 4
flyers cobema Hy, Hy, ..., H, 06pazyioT NOAKYIO [PYONY HECOBMECTHBIX CO-
"
Gumuit, T.c. Z H=E, H,HJ = @, i=j., CobuTie A MOXET HACTYTIHTh TOAb-

=1
KO BMECTE ¢ HACTYILACHHEM OAHOTO U3 colGuTHiR Ky, 5, ..., H,, KoTOpLI¢ HA3BBa-
10TCA 2unomezamu. Toroa cNpapeRNHBa Bopmysa ROIHOMR SEpORMNOCTIL

P(A) = Z P(H‘)P(A/H,). {18.7)
=1

TIpAmep 5. B uexe 3 CTAHKA-ABTOMATA LITAMITYIOT ACTA/H OXHOTO BHAA. ITpo-
RIPOAKTEALHOCTL MEPBANe CTAHKA B ABa paia Gonbide, 2 TpeThero — B IBa pa3a
MeHBilE NPOH3BCONTENLHOCTH BTOPOTO CTaHKa. BepoATHOCT: Gpaka ana mepsoro
cTaHKa pabra 0,05, aa stoporoe — 0,03, anq Tpereero ~ 0,01, HarotoeneHtHe fe-
TalH CKAAIKBAIOTCA B OOHH AIOHK, HalTH BepoATHOCTD TOTO, YTO HAYTAA RIATAA A3
AIMKa AcTans — GpaxoBaHHAR.

¥ OTHOCHTEABHO XaXI0R 83ATOA H3 AIMKR ACTANE MOXHO YIBepXOATL CACTy-
wuige: M|~ NeTATb HITOTOBACHA MEPBbIM CTaHKOM; My — AeTanh HITQTORACHA BTO-

PBIM CTAHKOMS H3 — Aetanbk H3IrOTORMEHA TPETEHM CTAHKOM.
‘Tak KaK TpeTHit cranok wramnyer 1/7 scex aetanch, Bropoli — 2/7, To HepBuIf —
4/7 scex neraneht. Mosromy P(H|) = 4/7, P(Hy) = 277, P(H3) =177, Mo

yenoBmro 3amau P(A/H ) = 0,05, PA‘HY = 0,03, P(A/Hy) = 0,01, Tor-
Ja u3 popmynnt (18.7) crenyeT, 370
4 2 1 -
P(A) = 7 0,05 +§ 0,03 4-,-‘r 0,01 = 0,0335. 4

Tpumep 6. Dnextphycckasn tens MY cKOHCTPYHPORAHA MO CAEME, NPElCTAB-
NewHoH Ha puc. 18.3. Bee aneMenTs nenn /- 5 paboTaloT HEIABRCUMO ADYT OT APY-

~—O+-O0—0
4®__

Puc 183

FA H BEPOATHOCTH BLIXOAA MX W3 CTPOA 32 ZAHHWIA TIPOMEXNYTOK BpPeMeHH COOTBCT-
cTReHHO pasHM p; = 0,1, py = 0,2, py = 0,5, py = 0.3, ps = 0,1 Hahitn
BEPOATHOCTE HOPMANBROA PAGOTH KeNM b AAMKBA MPOMEXYTOK BPEMEHH
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P Hyets 4, = 1,5, ~ cobuThe, c3Hava0ILIee HOPMANERYI0 paboTy #-ro ane-
MEHTA LIETH B AaHHNH NpoMexyToX BpeMcHi. Llens nenpasta (coSumre 4) B naH-
HH IPOMEXYTOK BPEMEHH, CCAN RACTYNAIOT COOBITHA Ap B A, + A + A1 4, . Co-
rnacHo dopmyne (18.6), Hckomas BEpOATHOCTE

P(A) = P(A))(1~ P(A) PAS)P(BY) ,
e B =~ Ay+Ay; P(B) = 1 P(4;) P(A,) . Crenosatentho,
P(A) = P(A)(1 = P(43) P(A5)(1 - P(43)P(A4,))) =
=0,9(1-0,1 0,2.(1-0,5 0,7)) = 0,8883 .4

A3-18.3

1. BepoatHocTe 6e30TKa3Holl paGoTH 6/10K2, BXOASMETD B HE-
KOTORYIO CHCTEMY, B TEUEHHE 3afaHHOrO BpeMeHy pasta 0,8, [Ing
MOBHIIEHUA HAJEXKHOCTH CHCTEMBl YCTAHABTHBAeTCA Taxoil xe
pesepBHE Gok. HaliTu BepoaTHOCTE GezoTKasHOR paGoTH cHce-
TEMBI C PEICPBHBIM OJIOKOM B TEYEHHE 3a0aHHOTC BpeMeHR. (Om-
sem: 0,96.)

2. JpasuaTh 3K3aMEHAUKHOHHBIX OWIETOB COREpXaT M0 ABa He-
RACBTOPSICIIMXCH BOApPOCAa. JK3aMeHyeMbiif 3HaeT OTBeTH Ha 35
sonpocos, HaliTH BepOSITHOCTE TOTO, YTO aK2amMeH GyAeT chaH, ec-
JIM AN1s 3TOrO DOCTATOUHO OTBETUTE Ha [Ba BOIpoca oqHOTO GyeTa
KJTit H3 OHH BOTIPOC OMneTa M O0MH AONONHHTEALHLI BOMPOC H3
Apyrux GHneros, (Omeem: (,963.)

3. dns phzpyhieHHA MOCTA DOCTATOYHO NOTIRIAHAA ODHOM aBH-
aluoHHOoM GoMBEl. HaitTy BeposSTHOCTE TOTO, 4TO MoCT Gyaer pas-
pYILEH, €CAH Ha Hero GyaeT cOpolHeHO YeThipe 60MOEI, BEpOSIT-
HOCTH MONaJaHHA KOTOPEIX COOTBETCTBEHHO pasHbl 0.3; 0,4; 0,6;
0,7. (Omeem:0,95.)

4, B xaxfo# U3 TpeX YpH conepXHTCA 6 YepHBIX U 4 Genbix wWa-
pa. Y3 mepeo#l ypHBI Hayrad M3BAcYEH LIAP H MEPefOXeH BO BTO-
PYIO, TIOCAE YEro U3 BTOPOH YPHBI HAYTal H3BAEYEH LIAP H Nepenio-
XeH B TpeTblo. HaliTh BepoATHOCTE TOTO, UTO 1MAD, HAYIAN HaBe-
deHHBIH U3 TpeThel YPHBL, oKaxeTca DenbiM, (Omeem: 0,4.)

5. B Ak, B KOTOPOM HaXoOATca n OeTaneil, TONOXKeHa CTaR-
OAPTHASA HeTajtb, TIOCAE YETO K3 HEro M3BicHeHa Hayral OfiHa fe-
Tanb., HaliTH BepOATHOCT TOro, YTO M3BRNEUYEHHAd BeTadb — CTaH-
AAPTHaS!, €CNH BCE BOIMOXHBIE TIPSANOACKEHH O TIePBOHAYaNb-
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HOM CcOCTaBe JAeTaleldl B SMIUHKE pPaBHOBO3MOXHH. (Omeem:
n+2
2(n+1) )
6. B anexTpHuecKyIo tienmb MN BKTIOMEHB] DIEMEHTHE a—og TIO
cxeMe, H300paxeHHoH Ha pHe. 18.4. Bee aneMeHTH! pAabOTAIOT He-

M . g |—N

vV V

Puec. 184

3aBHCHMO APYT OT Apyra. BepoATHOCTH BHIX0Oa W3 CTPOA KaXKROro
SACMEHTA B 3aJaHHBIA APOMCKYTOK BpeMeHH NPUBEACHS! B CACTY-
e Tabanue:

a, oy a3 ] uy o3 g

P 0,3 0,1 0,4 0,5 0,2 0,6

HaiitH BepoATHOCTE pa3phiSa LienH 38 YKa3aHHBIH NpOMEXyToK
speMenn. (Omeem: 0,7973.)

7. B Tpex yphax HaxousiTcA Gennie W yepHble Wapei: B Nepoi —
2 6enbix 1 3 yepHHIX, BO BTOPOit — 2 GeNbIX W 2 YEPHBIX, B TPEThel —
3 Gennix ¥ | vepHuil. U3 nepBoil ypHE NepeaoXHAH AP EO BTO-
pyto. locae 3T0ro H3 BTOPOS YPHDBI MEPEACKHAH Wap B TPETHIO.
W, raxonel, 13 TpeTbeil ypHbI NepenoX iy wap B nepsylo. Halti
BEPOATHOCTD TOTO, YTO COCTAB ILIAPOB BO BCEX YPHAX HE H3MEHHII-
ca. (Omaem: 0,34.)

8. HaiiTit BepoSTHOCTE TOTO, YTO HAayral B3SATOE ABYIHAYHOE
YHCNO OKAXKETCSA KpaTHEIM 2 Wik 5, (Omeem: 0,6.)

CamocrofaTeabtan padora

YyacToK aneKTpHdecKod uen MN COCTONT U3 3EMEHTOS,
yKasaHHbiX Ha cxese {prc. 18.5—18.7). BepoatHocTa pbixoaa M3
CTPOA BCEX NEMEHTOR LIEMH 32 HEKOTOPHIH TPOMEXYTOK BpeMeHH
JaHb! B Tabauue. BolMHCAHTE BEPOATHOCTD pasphiBa LelH 3a 3T0T
MPOMEXYTOK BpeMeHH.

138

1
o, a) ay oy Oy
I 0,3 0,1 0,4 0,2
Cwm. puc. 18.5. (Omeem: 0,4624.)
2,
o 3] oy oy gy o5
Py 0,3 0.6 0.5 0,4 0,2
Cu. puc. 18.6. (Omeem: 0,2128.)
3.
o, @ oy oy Oy o5
» 0,4 0.5 0,1 0,2 0,3

CM, prc, 18,7, (Omeem: 0,3232.)

_@__

Puc. 187
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18.4. ®OPMY.JIbl BAHECA ¥ BEPHY/LUIH.
JOKAJIIBHAA 1 HHTETPAIIDHAA TEOPEMMB
MYABPA — JAILJIACA

Ecnun Hy, s, ..., H,0Gpasyi0r NOAHY0 MOYNNY HECOBMCCTHRIX COOEITHA {TH-
nores) W coGuTHE 4 HpoHIOWo, TO

P(H,/A) = M, k=T n. (18.8)
S PAHYPAZH)Y
i=|
Ddopmyna (18.8) HaasBaeTCsH gopMyrol; baiieca. ORa HaeT BOIMOXHOCTS HAXO-
ANTH YCAOBHBIE GROCMEpUopHtie (BOCTE ONILITA) seposmuocntu THIoTes P(H, /A)
DO napeCTHRIM anpuophtd (10 ONLITAY sepoamuocmar P(H ) rinores Hy, Hy, ..,

H, woanHbm P(A/H).

TIpumep 1. Ha cknan noctymaet npodykitea ¢ 1pex ¢aGpai [ocTynnenna ¢
neppof Gabpukn cocTagnn T 20 %, Co BTOpol — 46 %, ¢ TpeTieii ~ 34 %. Bepoat-
HoCTh Gpaxa ans nepsoi GaGpuky pasHa 0,03, ana eropodi ~ 0,02, ana TpeTued —
0,0]. HaifTh BepOATHOCTE TOIQ, 97C B Caywae, KOTAA BIATOE HAYMAL M3ReAHe
HECTAHIAPTHO, OHO TIPOHIBEACHO Ha MEPBOf dabpuke.

» HapecTHO, YT TioGoe HIACNHE, HAXoAAIlcecd Ha CKAAIE, NPOHIBEICHO HA
nepeoit $atpuke (H)), #a pTopoii gabphke (H5) unn Ha Tpetbed dabpuke (H;).
Cuctema runorez f), Hy, Hy ABaAeTcA NonHol rpynno HecoBMeCTHRX COGBITHA.
Tie yenoswe P(H) = 0,2, P(H,) =046, P(H;) =034, PA/H) =
=0,03, PA7Hy) = 0,02, P(47H;) = 0,01. Heobxonumo HaHiu BepoaT-

HOCTE THNOTE3W H ) pY YCROBWH, 4TO BIATOE HAYTAA Magenue (cobutne A) okasa-
Noch HecTARAPTHEIM, Cornacho dopMyne Baleca, umeeMm

F(H PPAH Y R
P(H)P(ATH) + PUH)P(ATHLY + P(H)PATHY)

P(H!/A) =

_ 0,2-0,03
$,2-0,03+0.46-0,02+0,34-0,0i

=0,322.4

Ecny BepOATHOCTL ROABLEHNA COOBITHA A B KAKIOM HCOLITAHHH HE JaBHCHT OT
MCXORO0B APYTHX HCIEITAHUA, TO TAKWE HCTINTAHNS HAIGBRIOTCH HEIN8UCUMbMY Om -
HOCHMENLHO cobuimus A,

BepoATHOCTE FOTO, YTO B 11 HEJABHCHMUEIX HCTIBITAHHAX, B KZAAOM H3 KOTOPHIX
cODRTHE A NOARLACTCA € BEPORTHOCTHIC 20 < p < 1), 0RO RACTYRHT #1 pal,

Pmy = Cp"d" ", (18.9)
rae ¢ = | - p. Dopmyna (18.9) HaauieaeTey dopuyaoi Sepuyani.
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Tipumep 2. B KAKAOM U3 5 ONKTOE COBHTHE A MOXET NOABHTECA C BEPOSTHO-
ce10 p = 0,4. HaliTh BepoaTHOCTL TOTO, yTo cobbimie A NoABITCA 3 paza.
b CornacHo dopmMyne BepHynnu, nameem

Py(3) = @-0,43-0‘6%0,0922.‘

Joxassnan meopema Myaspa — Jlansaca. BepormHocmts mozo, umo & N HeIqaU-
CUMbEX HCMbMaNURX cobumie A nacmyntim pogno m paz,

P (m) 'J“:I;p}q’(x}' {18.10)

1 -2 m—n
2de p(x) = —e ;x= _2; (0 < p< ) — sepoamuocms nacmynienun

I Japg Y
colivimus A 6 omdeashom ucnsmanuy; § = | — p, Pasencmeo ( 18.10) mem mounee, wen
Bossiite 0 u wem p Gauwce k 0,5,

DyRKUHA P(X) — YETHAN; £€ IHAMCHHA 114 x = () HPHBCACHM B MpHA, 3.

TIpamep 3. HaliTh BepoATOCTS TOTo, 910 B 243 MCIWITAHUAX cOOMTHE A Ha-
CTYNUT POBHO 70 pa3, ecAH BEPORTHOCTE MOABTEHHA STOTO COBKITHA B KAXIOM He-
NuITaHHH paBHz p = (1,25,

» Ho yenosdio n =243, m=170, p=0,25, 4=90,75 Torna
m—npg = T0-243.0,25 #1,37.

Jipa 430,250,175

Hanee w3 mpun, 3 HaxomuM @{1,37) = 0,1561. Cornacvo opmyne (18.10),
HMeeM:

x =

Ppy3(70) = 6,#75-0,1561 0,0231 . 4

Huamezpaawran meopema Myaspa — fansace. fiycmb Geposmuocnty nongienus
columuR A ¢ Kaxcdom U3 1 HeasuctuMsix yensimanuit paske p(0 <p < 1), Tozdo ee-
PORMHOCHIS 020, YO 8 1 HEITEUCUMBIX HCBIMARUAN ORO NOASUHICA om i | do My pa3

(my 2 m ), supaxcaemes Popsysoi
Fulm, Sm:-’,mz)ztb(xz)—CD(xl), (18.11)
2de

", -np my—np
| sy 2

v 7 dmpg

DOynkuna Jlanaaca ®(x) ~ HEUETHAR; e 3HadeHHA TPHBEICHH B NpuA. 4. [na
IHATEHHA X > 3 monarawT O(x) = 0,5.

®(x) = ﬁje'ﬁjzdf; x =
0

Tipumep 4. Dabpika BrinyckaeT 70 % npoaykuHy nepeoro copra. UYemy pasHa
BePOATHOLTE TOPO, 970 B NapTHH 12 1000 pageauit Yncio wanennit ngpsoro copTa
GYIET 33KM0YCHO MeMay 652 u 7607

» Mo yenopuio 3agaun n = 1000, p =07, ¢=03, my =632, my =760,

HcKoMylo BEPOATHOCTD BBIMHCANM No dopmyne (18.11)

P apo 652 < i £ 760) % d{x,) - @Lx)).
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Hmeem:

x = 6521060 0,7 x=3,31, 3y = 760 -1000-0,7 %414,

J1000 0,7-6,3 J1000 0,7-0,3

W3 npwa. 4 Haxonum: @ (4,14) =0,49993, & (-3,31}=-0,4998]. Creaona-
TeALHO, HCKOMAA BEPOATHOCTD 1400 (652 < m < T60) = 0,99379. 4

3ameyaHre |. Ecan B HekoTOpoit cepuH N3 # Heowtanuil cobuiTie A Ha-
CTYMAacT m Pa3, TO MACTOTA €70 noAwleHua W(A4) = m/n. Torna HepaseHCTBO
|W{A)-p|l <€ paBHOCHABHO HEPABEHCTBAM AP —NES MS NP+ HE, 3 M3 HHTCL-
panbHod Teopembl Myaspa — Jlamnaca cneayer

P(|§-p|<s) = m(“@ . (18.12)

tfte p— BEpOATHOCTE NOABNEHHA COOWTHA A B 0AHOR HCNWTaHUY; £> 0 — mobos
AeHCTBUTEN PHOS YHCAO,

Mpusep 5. Bepodtiocs NOARNEHIA COOWTHA A B KAXKIOM UCTILITAHHH PABHE
0,2, HallTH HauMeHbIIEE YHCAO HCNIBITANUEE i, MPH KOTOPOM ¢ BepoRTHOCTLIO 0,97
MOMHO YTBEDKEATD, YTO OTHOCHTEABHAR YACTOTA COOMITHA W(A) OTRAOHHTCH OT
BEPORTHOCTH €70 NOABNIEHMA p N0 A0CONOTHOA BenHuHHe He Gonee yem Ha 0,01,

» Hmeem: p=90.2, ¢=0,8, £=0,01, (|W(H)-p<0,01) = 0,97. Onpepe-
AHM # M3 hopmynsl (18.12):

20(315] = 0,97, m[e@ = 0,485,

W3 npsi. 4 HaXoanM:

2
SJE = 2,17, na(w]s'fﬁ‘l.(
rq 2

€
JamMedyanuwe 2 Yncao  myy,  YIOBASTBOPAIOWICE  HEPABCHCTEAM
P”(mo -1)= P”(mo) < Pn(’”o + 1), HAILIBACTCR HAUSCPORAMNETHUM CHCAOM NORS-

ASHUR COBURtUA A 8 1t HEFABUCUMBLX UCHHMARURY. DTO YHCNO YAOBAISTBOPACT YCAOBH -
am np-gsmy<ap+p. Hanpumep, ecan moceats 1000 cemsn, BepoATHOCTE

BCXORA KAXKAOTO W3 KOTOPHX paBHa 0,83, To nanGonee BEPOATHO, YTO YHCAO My
BIOWERILMX CEMAH  YAOBNETBOPAET HepaseHeTBaM 830~ 0,17 < my, £ 830+ 0,83,

T.¢. HAHBEPOATHEA LIEE YHCNO BIOWEIWIHX CEMAN ntg = 830.

A3-18.4

1. BepoaTHocTH fonajaHHA B Uenb NP KAKIOM BHICTpeNe A
Tpex CTpeNikoB cooTBeTcTBEHHO pasHK'0,2; 0,4; 0,6, [Tpn onHoBpe-
MEHHOM BHICTPENE BCEX TPEX CTPENKOB B MHLIEHH OGHAPYKEHO of-
Ho nonagaHue. HallTH BEPOATHOCTD TOTO, NTC B Wehth MOfiaN Oep-
8blii cTpenok. (Omeem: 0,103.)
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2, B xaHUenapum paGoTaloT 4 cekpeTapi, Kotophie oGpadaTh-
BaioT no 40, 10, 30 1 20 % WUcxoaAIMX BOKYMEHTOB 33 OOHO U TO
xe ppemMsl. BepoATHOCTH HeBepHOH afpecaliMH TOKYMEHTO! CEeK-
PeTapaMB COOTBETCTBEHHO pabubt 0,01; 0,04; 0,06, 0,01, Hakitn
BEPOATHOCTE TOTC, 4TO OOHH W3 JOKYMEHTOR, 0Ka3aBLUHHCH He-
BCPHO aipecoBaHHBIM, OTTIPABNEH TPETHMM ceKpeTapeM. (Om-
gem: (,643.)

3. BepoatHocTh 6paKa HagenHns HA HEKOTOPOM MPOH3BOACTRE
p= 0,3, Haliti BepOATHOCTL TOTO, Y4T0 Cpedn 4 OTOOpaHHBIX [Nst
npoBepKH Hagenuii 6yner 2 GpakopaHHbIX, (Omeem: 0,2646.)

4. o marHuM OTK 3apona 0,8 pcero ofkeMa BRINYCKaeMBIX
HIJeTHH ~ mepBoero copra. Haittit BepoATHOCTD TOrO, YTO Cpeau
BIATHIX Hayraj ;g npoBepku 400 usgemnit 80 6yaeT He mepBoro
copta, (Omsem: 0,045936.)

5. BepoATHOCTL NMOABNEHKR COOBITHA A B KaXxnoMm u3 2100 He-
3ABHCUMBIX HCTTBITAHKWH paBHa 0,7, HafiTH BepOATHOCTE TOTO, YTO
CoBbITHE A HACTYTUT: a) He MeHee [470 1 He Gonee 1500 pa3; ©) He
MeHee 1470 pas; B) He Gonee 1469 pas. (Omeem: a) 0,4236; 6) 0,5;
8) 0,5.)

6. BepoATHOCTE H3TOTOBAEHHA M3LeNHi NepBoro copra Ha
AAHHOM NMpeaAnpuATHU pasHa 0,78, Yemy paBHO HaupepoATHelH e
4YHCNO HIIEAHH NEPBOTo COPTA B CAYYaiHO 0TOOpaHHOM NAPTHH H3
150 nanenuts? (Omeem: 117.)

7. BepodaTHoCTs TOTO, 94TO ACTalbh — HECTAHNApTHAA, paBHa
0,1, CkonbKo AeTaneit HYXHO cTo0paTh, 4T00H ¢ BEPOATHOCTHIO
0,9544 moxHe 610 YTBEepXKIAaTh, YTC OTHOCHTENbHASA YacTOTa
MOARAEHNUA HECTAHOAPTHHIX Retaneft OTKNOHUTCA OT BEPOATHO-
¢ p=0,1 no abconwrHol BearnyuHe He Gosee HeM Ha (,03?
{Omeaem: 400.)

8. [lna uenosexka, gocTuriierc 20-A¢THEro BO3pacTa, BEpoOLT-
HOCTb CMepTH Ha 21-m rony pasHa 0,006. B cnyuae cMepTH cTpaxo-
BOe YMpeXKOeHHe Bbimnaunpact 500 y.e. 3acTpaxosaHa rpynna B
10 000 yenosek 20-aeTHero pospacta. Kakyo MHHHMANBHYIO CYM-
MY CTPaxoBHX B3JHOCOB ClIeAYeT YCTAHOBHTD, 4TOGH BEPOATHOCTE
TOTO, 4TO K KOHLLY Mola CTPAXOBO¢ YIPEXAEHHE OKAXeTCA B yOLIT-
Ke, Obu1a He Bonbule 0,17 (Omeem: 3,5 v.¢.)

CamocTogrenstas pabora

1. IBa OXOTHHKA OAMOBPEMEHHO CTPEAAIOT B Uenb. HasecTho,
YTD BEPOSTHOCTD NMOMAZAHHA 44 NEPBOTO OXOTHHKA paBHa 0,2, a
ans sropore — 0,6, B peayasTate Npon3owWnG 0AHO NOTIALAHHE B
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tens. HaliTH BEpOSTHOCTE TOTO, YTO MEpBbIil OXOTHHK MPOMAX-
Hynca. (Omeaem: 0,857.)

2, BeposATHOCTD H3TOTORMCHHA ACTAMH NepBOro COPTA Ha faH-
HOM cTayke paBHa 0,4. HallTH BepoATHOCTE Tofo, YTO CPedit Ha-
yraj B3AThIX 26 A¢Taneii NOMOBHHA OKAXETCS MepBoro copra. (Om-
aem: (0,093.)

3. BepoaTHocTe mospacHHA cobbiTHA B KaxaoMm 13 100 yezapn-
CHMBIX HCNBITAKHIE paBHa p = 0,8. HaliTh BepoaTHOCTE TOTO, YTO
cobbrTHe noaBHTCA He MeHee 75 paz u He Gonee 90 pas. (Omesem:
0,8882.)

18.5. CAIVYANHBIE BETUYHHDI.
OBHIME 3AKOHbI PACOPEAENEHHSA
CAYHANHBIX BEAMYNH

Benwunna, TPHHHMA0ILAR 33paHes HEH3BECTHRIE CAYHANHBE 3HAYCHU, Ha-
IneacTca cavwaiinol aeanvunod (CB). YenosumMca o6o3nataTe caydaliHbe Benmus-
Hbl NPOTHCHBIMHK GYKBaMK NaTHHCKOTO andasvra X, ¥, Z, U, ..., a 3HadeHHA, npH-
HHMAeMbI¢ UMH, — COOTBETCTBYICIHMH CTPOYHBIMH BYKBAMM X, ¥, T, ¥, ... .

Cayualinas BENRYHHA, KOTOPas NMEET KOHEYHOE JUTH GECKOHSUHOE CHETHOE
MHOXeCTBO 3HaYCHHH, HasmBacTCH duckpemioi CB, Hanpumep, CB X, ozhavalo-
LIAA YHCNO HONAJAHHH B UETh IPH NATH BEICTPETAX, MONET NPHHKMATE JHATEHHA
x=0,1,2,3,4, 5 Ona senserca anckpetvol. Ecau CB X npHupMaet moGhie 3Ha-
HERHA H3 HEKOTOPBIX HHTEPBAIOE HIH OTPE3KOB QHCIOBOH OCH, TO OHA MAZBIBACTCH
wenpepyanodi CB {Hampumep, olMGKa M3MEPEHHA, RANLHOCTL MIONETA CHapAa,
speMs GezoTkasHol paGoTal mpubopa M T.O.).

Beakoe cooTHOWEHME, YCTAHABTHRAIOIUSE CBAL MEXKAY BOIMONKHBIMHN 3Haue-
HiAMH CB H Hx BEPOATHOCTAMMN, HAIBIBIIOT IGKOHOM Pacnpedetenta capuatinoil se-
AUMUHY,

(Ipocteiiuseli dopmoil 3a034 1A 38KOHA PACApeieIc U AucKPeTHOH CB X ap.
nerca TabnKia, B KOTOpol MepeHHCIEHH BOIMOXHBME 3HaYeHHA 3Tokl CB u yKa-
32Hb! COOTRETCTRYIOIHE UM BEPOSTHOCTH?

X; Xy X3 s Xy

"
P 2 P2 - Py 22
f=t

NpoMaxy, 4 #-T0 BECTPena — nonataHue. Torna cofuTHE A, O3HAYAWILLS » YKa-
JAHHHIX BUICTPENOB, IPCACTABHMO BBHAC A = A A, ... 4,14, . ETo sepoATHoeTs

P(A) = P(X=n)=¢"" 1p, tae g = | — p. Pan pacnipenencuns CB X HmeeT B

% 1 2 3 k £+ 1

2 ’ ap a'r w &2 &

Takan TaGArLa HAZEIBACTCA PRAAOM pacTipedcacHia CR, ecnu LIRS TR RS S

[Fpumep 1. CTpensBa no MHILEHHN BEISTCA A0 MEpBOro MONAfaKMA. 3anucary,
paa pacnpeacacura CB X, ofosHayanomwed 4Mcno BHCTPEAOS, ¢CTH BEPORATHOCTL
NoRaJAHHA MPH KAXIOM BHCTPEAS paBHa p.

» CnyvailHad BefHuuHz X' MOXET NPHHNMaTL GeckoHEYHOE UHCO 3HAYeHHA
x=12, .,n, ... Halizem ux sepoariocti. Mo yeaopuw AX = 1) = p. CTpensba
IAKOHTHTCA Ha #-M BHCTPENe, ECAH PEIYNBTATAMH NIEPBHIX H — | BHICTPEIOB SMAH
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PacemoTpeHnoe B npuMepe | pacnipeaenctine CB HasmBacTea 2comempiiie-
CKUM,

DOyHxuMA F(x) = P(X <x), 33020030 BepOATHOCTL HEPABSHCTEA X < X, Ha~
ILBACTCA HHMesparbioll dipnyuell pacnpederenus 1 00AANACT CACAYIOLUHMY C80R-
CTBAMMK:

o FAx)S;
2) F(xy) < F(x,) npu x, <Xy

3) PlasXs Py = FP)- Fla);
4 lim Fixy =0, tim Fx)=1.
x>+

X—=—®

CnpaseSanno CAEAYWILIeE YTBCPRKASHNE: BeAKaA dyHKuns F (x), yaosneTeopi-
WA YCAOBHAM |4, aetseTea HTerpanbHON GyHKHNeR pacapeneicHNa HEKO-
Topo#t CB X.

Jna avckperHoll CB X, 23aganHoH pALOM pacTipeacnie HHA, MHTepalkHaa $yH-
KUHA pacpeAcReHHA HMeeT BHA
Flxy = Z PX=x}.
xex
Ecau so3moxHute 3Ha9eHua CB X npuHaanexat koHeYHoMy oTpe3ky fa; ], To
F)=0npn x<a 0 F(x}= 1) npn x2 5. Benwumna b—o HASLBACTCA pasmaxom

CB X. Ecaut F(x)n F'{x) - uenpepuipnbie pyuxunn, To CB X HasplpaeTcs wenpe-
PEHOE,

CruepnMo, yTo And AlGoit CB PEX = x5) = Flxy+ 0}~ F(xy~0). Daa He-
npepuiBHol CB P(Y=1x,) = 0.

Tpumep 2. daH psa pacapesencHns auckpetnoli CB X2

X, 2 4 6 )
b 0,1 0,3 0,4 0.2

MocTponts rpatduk WHTErPaALHO dYHKUNH pacOpenencHus g CB X,

b o onpencacHio GYHKUMA F (X} W AKCHOME 3 BEPOATHOCTH CYMMBL HeCo-
BMECTHBIX COOBITHI
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0 oapm xs2,
0,1 npr 2<xx<4,
F(xy = 30,4 npn 4<x<6,
0,8 npy 6<x<8,
1,0 npu 8 <x.
Tpadnix dyrkuan F(x) w3o0pameH Ha prc. 18.8. 4

Fixjh

1 -

08

0.4

0,1 e
0 2 4 6 8
Puc. 8.8

o

B ?punep 3. 3agaHa UATErpannHan GYHKUHA pacapeaeNeHMA HenpepUBHOl

1] npH x=1,

FOX) = {ax-1)° npm 15x<3,
i npu x> 3,

Halit#t xosduument a, noctpodts rpabux QYHKUMH F(X) ¥ BHANCINTE
P(isx<D).

» N3 nenpepmBrocTH GyHROEM F(x) H cBoRcTea 4 clegyer, Wto
tim (a{x~ 1)) = | ,ovkysa a = 1/8 . Torna
x—3

P sxs2) = FD- R = 32-1 -0 -1 = 173,
Tpaduk Gyuxunn Fix) npxbeneH Ha pue. 18.9. 4
F{x)d

1

x¥

i moio pacnpedesenur seposmuocmedl CB X e moyxe x Wnn dutpepensiu-
aavkoli yrxuneli pacnpedesenus f(x) HazHBaeTCH Npeden
lim Px<X<xtAx) = fix). (18.13)
Ax-» 0 Ax

M3 ceolicTsa 3 wHTEerpanbHOM dyHxuMK pacnipencnenusn F(x) 0 dopMyitl
{18.13) taeayet, 410

. Flx+ Ax) - Fix
= lim Fix v Ax) - FOx)y F(0)
f( ) Ax-»0Q Ax
(npeancaaraeTed, 910 F'(x) cyumecToyeT).

Jns auckpeTiol CB nRTerpanenan QyHKUNA pacnipeseneins F(x) — kycou-
HO-TIOCTOHHA, 3 NOTHOCTL pachpefeneHus BepoaTHocTeh

n
fx) = % pflx=x),
i=1
rae & = §(x) — Pvnxyus Jupaia, KOTOPas No ONPEAENCHIIC PABHA Onpn x=0n
+o apu x = 0.
TlepedHCTHM coolicmaa naomHocmy pacnpederenus eeposmuocniel
b fixy20 Az nmobore x € R;
b
2) Pla< X< by = If(x)dx ;
]

x

3) Fx) = ]';mdr;

+o -
4) jﬂx)dx =t,

Npemep 4. CnyuaitHad  BedHYMHZ X pacapeleneda ¢ MAOTHOCTLIO
Sy = asin2x, 05xSa/2 wAXy =D opu x<0 n ¥>x/2. HaliTH koaddn-
uHeHT a, dynkumo F(x), seuucauts PO £ Xsx/4) H nogTpontb rpadrHKH
dyHKkunHi f(x) w Fx}.

» U3 cBOMCTBS 4 MIOTHOCTH PACTIPELENCHUA BEPOATHOCTE R HMECM

x/2
I asin2xdx =1,
1]

ofKysa — % cos le,;,q = 1, a=1.Ws caOACTEa 3 MAOTHOCTH PACAPCRCREHAN
BEPOATHOCTEH CASIyeT, YTO
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* \] npH x <0,
F(x) = Iﬂr)a‘r= (1-¢c0s2x)72 npn 05 x<n/2,
o 1 npH x2n/2,
& (1]
fix}h Flx} 4
=== 1
]
i
I 12 p————
i [
i 59
Il = - —t = -
0 ni4 /2 x 0 ni4 %12 X
Puc.13.10

H3 croficTsa 2 MAOGTHOCTH PACNIPEASTEHHA BEPOSTHOCTEH HAXOAUM, 4TO
.2
POsKS/4) = [ sin2xdx = - cos 245" =
]

Tpacdmkn dyaxunh f(x) u F(x) npHeeneHb! Ha pHc. 18.10, a 1 & cooTpeT-
CTBEHHO. 4

1
3

A3-18.5

1. MocTpouTsk pan pacripedenekus auckpetHo# CB X, o3Hava-
I0We Yneao BhiNadeHNi repba Npit NATH BPOCAHUAX MOHETDI,

2. B maptuu K3 10 neranedi 8 craHaapthyix. Hayran s3sto 2 pe-
Tann. CocTapuTh pan pacnpenesetng CB X, o3Haumomeii yneio
CTaHOAPTHAIX AeTAAEH Cpean BelGpaHHbIX.

3. Incxpetnas CB X pacnpenenea no 3akoHy

5. InoTHOCTE pacnipeaeneHus sepoaTHocTed f(x) = ¢/ (1 + xz)
npH xz 0 ¥ fAx) = 0 npu x < 0. Hafith xoaddunuent ¢, dpyHk-
umio F{x), sHavenHe P(0 < X< i) W mocTpoHTE rpadiku byHK-
M F G F(x). (Omgem: ¢ = 2/n, P(0<X<1) =0,5))

CamocrosTennnas pabora
1. Pan pacnipeaeneuus auckpeTHoi CB X nmeer sug
X; 3 4 7 10
» 0,2 0,1 0.4 0,3

x 1 2 3 4

p 0,1 0,2 0.4 0,3

Haiitn dynxumio pacnpenenenus F(x) u NOCTPOUTSL ee rpadik.

4. HapecTHo, yTo F(x) = ax’ npu x € [0; 2] u F{(x) = 0 npn
x <0. Haiitnt xoadpduumeHT a, pyrxumio f(x), BEPOSITHOCTDH TO-
naganus CB X Ha oTpeaok [1; 2). Moctpouth rpadmxn GyHKLmit
Flxyuf(x). (Omeem: P(1 5$X<2) = 0,75)
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Haitth ¢dwyHkunw F(x) ® nocTpoHTh ee TpadHK, BEIYHCAHTH
P(3<X<8).(Omgem: P3<X<8)=10,5)
2. Cnyya#iHas peHYHHA X MPAHUMAET 3HaYEHHA X =n, 0= 1,

2, ..., C BEPOATHOCTEIO A(X=n) = 27", Haittn dyuxuuio F(x),
MOCTPOHTD €6 CXeMaTHYecKHit rpadMK i BeiMUcHuTE P(3 £ X <6) .
(Omsem: P(3£X<6) = 0,2344 )

3. Cayuaiinad BeMMYHMHA X UMEET MIOTHOCTDE pacripeldeeHHd
BepoaATHocTel fix) = ¢ npu xe[1;5] n fix) =0 nmpu
xg[1;5]. Haitrin ymcno ¢, ¢yHkimio F(x) W BLIYHCAHTH
P(2<X<4). (Omeem: P2<X<4) = 0,5))

18.6. YUCJTOBBIE XAPAKTEPHCTHKH
CJAYYANHBIX BETWYHH

Mycrs anckpetHan CB X NpHHMMALT 3HATCHAA Xy, Xy, .-, Xy C BEPORATHOCTAMM
P1s P2 +1s Py COOTBETCTBEHHO. TOTRA MameMamuveckus oxeudattiers WM cpednim
snavenites CB X HaILBACTCA SHCAO
n
M{Xy = m = fop‘.
i=1
B cayuae, KOrga o — +o , DPEANONAraeYCA, YT0 ToOAYUYCHHbHE YUCTOBOR pAL

a(cOoMOTHO CXOMMTCA.
Ecnu HenpepueHan CB X uMeeT MNOTHOCTL pachpedecHUA BepoATHOCTER
Jix), 10
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+eoq
MX) = m, = Ixﬂx)dx.

-

Hepeynenum oct e ¢ HECKO20 OMCUARIA.
1. MaTtemariyeckoe OXKHAAHHE YRCNA NOARIEHHNE CODLITHEA A B OIHOM HCNK-
TEHHH PABHO BEPOATHOCTH P HACTYIUICHAA 3TONO coOuITHY,

2 M(C) = C, ecnu £ — NOCTOAHHAOE (HecaydalHOE) 4HCAO,

3. M(CX) = CM(X), T.c. NOCTORHHEIN MHOXHTEN S MOXKHO BHIHOCHTS 33 3HK
MATEMATHYECKOLO OXMAAHAA,

4, M(X+ 1) = M(X)+ M(Y).

5. M(XY = M(XYM(Y), ccan chyvaiinbie BEARYHAR X ¥ Y HE3aBRCHMH.

Mpumep 1. Jdak pas pacnpefenenna CB X

X, 2 4 7 9 11

7 0.1 0,2 0,4 0,2 0.1

BLIHCANTE MaTeMaTHYCCKOS OXUBanne M (LX),
» Mo onpefeneHMo HMEEM
m, = 2-0,E+4.02+7 0,44+9-02+11 0,1 =6,7.4

Mpamep 2. B KaxaoM H3 7 HEIABHCHMEX HCITMTaHUD COGBITHE A NOABAACTCH
C BepOATHOCTE p. Haliti MateMaTHYECKOe oXMearne CB X — udcna noasneHui
COGHITHA A B # HCABITAHHAX.

P Mycts X, — aucno NOABASHUR COGHTHA A B KaXa0M W3 f HEIABHCHMBIX HC-

meTAHHE (i = 1, n ). Toraa

"n
X= Y X,. (18.14)
1=
Chyvalinag BeAMMHHA X, NPHHRMACT 3HAYCHNS | W O © BEPORTHOCTAMM COOTBET-
cteeHHO pu g. Toroa M(X) = | p+0 ¢ = p.Tak KaK HCNBITAHUA HESABHCHMHI,

TO H3 papcHeTBR (18.14) Ha OCHOBAHHH CBOHCTEA 4 MATEMATHYECKOTO CXKHAaHHR
MoAYHacHM
" L

M = T MX)= Yo =np
1= t=1
Iing nwbol CB X caydafiMan BeanynHa Xo = X-m, HBILBACTCR denmpupo-

eannoii CB nan omxasonenue.
Hucnepcueii vnn pacceanuer D (X) CB X HA3HEAIOT aTe MATHISCKOS CKHIAHHE

KBAAPATa OTKAOHeHHA, T.e. D(X) = M{{X- mx)z)

150

Beauuuna o, = JD(X) HasHBICTCH (pedmiim Keadpamuunsk oRtKCIONEHUEN

CBX
Ins HenpepuipHol CB X

4w
o) = M) = [e-m)nnds,
Ana anckperHolt CB X

o0 = M) = T - ms,.

r=1
Nepeuncanm ocrostse coviicmaa Jucnepcun;

D DN = MOC)-ml;
2) D(Cy = 0, ecnan C - NOCTOAHHAR BLAUYHHE;
H DCX) = CZD(X) +eci C — MOCTOAHHAS BEAHUHAA;

4) ANCHEPCHA CYMMEBE KOHEYHONS IHCAA HCIABHCHMEX CAYYaHHEX BENHAHH
paBHa cyMMe KX AHCREPCHH, B 4acTHoeTH D{X1Y) = (X)) + D).

TIpumep 3. Haittw ancnepouio ancna X nonpaeunti coSHTHA 4 B o HE3ABUCH-
MBIX HCITHTAHAAX, CCAH BEPOATHOCTEL NOARSCHHUA A B KKIOM HCNMTAHHH DABHA p.
PEcan X,, i = L, #, - 9HCAO NOABTEHHA COBHTHA A B KANIOM HCTIMTAHUK,
n
oKX= z X, » B, COMNACHO CROHCTEY 4 AHCHCPCHU, NOAYTHM

r=1
n

MY = ZD(X,»)-
i=1
B npumMepe 2 YCTARORALHO, STO M{X) = p. Nosromy M{XZ) =1.pth.¢g=

= p, Torna no caolcTRy § AACOEPCHM HAXOIHM

DX) =1 -p-pz = pg. D(X) = npg. 4

lpumep 4. Haitt snawenna M(X), D(X} u o(X) ana CB X, nurerpanssas
GYHXUMA pacipeasIeHUA KOTOpol
0 np¥ x<0,

Fix) = %xz—-%xj npH 0£x352,

1 npu x>2,
P Haxoanu [AOTHOCTE pacnpeAeie A BEPOATHOCTER:

15} -



¢ mpH x<0 1 x> 2,

Sxy =43 32
2X-3% npw Dsx<2.

Janee nocneaoBaTeNbHO BUMHCASEM:
2 2

M = [ = [{5x-3) e = (32 - ) " ,
0 0 o
2 2 )
oy« e = G- 3)ec= (-5 =12
0 0

Caornacho cpolfcYsy 1 amenepeun, nonydaem H{X) = M(.kz )»—M(X)2 = 0,2,

Tio onpezensumie ol Xy = JD(X1= 0,447 . ¢

Eciin MaTemaTHIeCKOe oxaiganie CB X asnserca XapakTepreTHKoll ee nono-
SKEHUA, CPENRMM IHATEHHEM, OKONID KOTOPOTO TPYRINPYIOTCA 3HAYEHRR caydall-
HOW BEAHYUHRL, TO AVCMEPCUR H CPEIHEE KBANDATHYHOE OTKIGHEHHE ARARIOTCH Xa-
PaKTepHCTAKaMU pacceanus CB oxono MaremaTHuecKoro oxutarua, Ina Goltee
TOAPCGHATG ONHcAHHA CBORCTE CB A PaceMOoTPHM TaOKe W HEKOTOPLIE IDYTHE ee
XapPAKTCPHCTHKH.

Modoii My duckpemnoli CB X Haswpaetca e¢ HanGoNee BepoATHOE 3nagcHHeE,

Modoit henpepuenoli CB X wa3uBaeTca TaKOe e¢ JHAUEHME My, AR KOTOPOTo
ﬂ;Mo) = max f{x).

Meduanoli CB X HasuBactcn Takoe ¢¢ 3HaueHNe M, B1A KoToporo P(X< M D=
= PX>M).

B caydae cuMMeTPHIHOTO pacTipeacneia CB mosia U MenraHa coBnasaT C e
MATEMATHYCCKHM OKHATHHGM,
YwenospMy XapaKTEpHCTHKaMK pactipeaenenna CB X taoke smngiotes #a-

wafensie oy = M{Xk) H uewmpastitie |1, = M((A’o)k) = M{{X- mx)k) MOMEH-
mee nopAoKa k, k =1, 2, 3, ... . OueBHano, 4T0 0ty = M(X) & Hy = D(X). Queno
A, = s / crj HA3BIBAETCA KoXPPUUUERMON acuMMemputi W XapaxTEPHIYeT achM-

MerpHio pacnpesenchns CB X, yneno £, = y,/ 51~3 HAZLIBACTCA IKcueccom H
XApaKTEPHIYET OCTPOBCPIUHHHOCTD FPadiHKa RAGTROCTH PACIPENCRENNA BEpOAT-
HocTed f{x) . J1As HOPMAREKOPD 3aKoHA pacnpencneHus CB X (cu. § 18.7) nueeM
E, = 0 Tpapuucckne WILCTPALHK MOAL!, MEAHAHEL, ACHMMETPHRA # BXCLECTA
LaHB Ha pHC. 18.11+-18.14 cooTeeTcTaeHHo. (Ha puc 13 11. 18.12 nnaowaan 3a-
WTpUx0BAHKBIX ofnactel S| = 5, = 0,5 kB en)
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Puc. 18.12

food
E>D

HopmaneHan
|/ kpraan: £,=0

L]

Puc. 18.14

Puc. 18.13

A3-18.6

t. B nevexHofi noTepee Ha 200 BhimylieHHBIX SHIETOB Npemy-
cMatpuBaeTcAd | BotMIpBUN B pasmepe 200 ye., | Bomrpbimr -
50 y.e u 5 — no | ye. Hajiry cpenrion BeTHYKHY BRIMTphilila Ha
OOUH KyTLIeHHLIR Gunet, (Omeem. 1,275 y.e.)
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2. llaoTHoOCTL pacnpeaenenus BepostHocTel CBX

0 npn x50, x>4,
x/8 mpu O<x<4.

-

Beraucante M (X). (Omeem: 8/3.)

3. BepoATHOCTs NoNanaHHsA B b OPH KAKIOM H3 BHICTPEIOB
pasHa p. Halitu MaTeMaTHuecKOe 0XHaaHHe, HUCIIEPCHIO H cpel-
Hee KBaJpaTHYHOE OTKAQHEHUE IS HHCAA BRICTPE/IOB 10 MHUIEHH

Ro nepsoro nofnananus. (Omeem:m_= 1/p, D(X) = q/pz J)

4. N3 yphni, copepxkameit 3 Genbix 0 5 YepHEIX Wapos, U3BAe-
Kaworca 3 wapa. [ycts X — 4HCAe BRHAYTHX YepHHX Wapos. Tlo-
CTPOKTL pAn pacitpeaencHpi CB X n HaliTH ee MaTeMaTHYECKoe

oxuaanue. (Omeem: m, = 1,9.)
5. okasaTs, 4yTo MaTeMaTH4eckoe oxuaaHHe M0Goit CB 3a-

KNIOYeHO MEXIY HauMEHBIIYM M HaHuOOAbIINM &€ BOIMOXHBIMH
3HAYCHUAMH.

6. Nan paa pacnpenenennd CBY:
kA -5 2 3 4
i 0.4 0,3 0,1 0,2

BEMHCIUTL MaTeMaTHYECKOS OXHHaaHue m,, aucnepcuio D(X) n
¢pellHee KBAOAPATHYHOE OTKIOHEHHe O, . (Omgem: m, = -0,3,
DXy = 15,2t ,0,=3,9.)

7. Buckpernas CB X mpuHKMaeT NBa 3HaYEHHA X U Xy, MPH-
ueM x; < x, . BepoarnocTs Toro, uto CB X npumeT 3HaveHHe x;,

pasHa 0,2. HalitTn 3akon pacnpeaenenuns CB X, 3H3A MateMaTh-
ueckoe oxuaanme M(X) = 2.6 ¥ cpeinee KBagpaTHYHOE OTIIIO-
HeHxe o(X) = 0,8.

(Omeem: * : } N

P 0,2 0.8

8. MnotHocTe pacnpeneneHnst pepoaTHocteit CB X Ax) =

= Asinx npu 0<x<n u Ax) = 0 npH x<0 u Xx>n. Buiwsc-
AUTh 3HaYeHHE A, MaTEMaTHUECKOe OXHIAHUE m, U AUCTIEPCHIO

D{X). (Omgem: A= 0.5, m = x=/2, D(X} = n2/4-2.)
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Camocroaremnan patora
1. 1. Jan pan pacnpeneaenns CB X:
X ] 1 2 3 4 5
3 02373 0,3955  0,2637 00879  0,0146  0,0010

BEMHCRHTL MATeMaTHYECKOE OXHIAHHE, JHUCIICPCHIC W-CPEIHEES
KeagpariyHoe oTkioHeHne CB X, (Omeem: m, = 1,25, D(X)=

= 0,938, 5, =0,968.)
2. Jaxa TIOTHOCTL pacripenciedma eepostdocteil CB X
fx) = %cosx npu I <w/2 v fix) = 0 npu |x] >n /2. Bolunc-

AXTH MATEMATHYECKOS OXHOaHHe ¥ Aucrepcuio CB X. (Omgem:
m.=0, D(X) = (x*-8)/4.)
2. 1. Hdan pan pacnipenenenus CB X:

X, 2 4 8

| I3 i1 0,1 05 L) \

BEMMHCIHMTE MATEMATHYECKOE OXilaHHe, IHCIIEPCHIO U cpeliHee
KBagpatuuHoe oTknoHeHue CB X. (Omegem: m, =54, D{X)=

=22, 0, =135)
2. JaHa MROTHOCTL pacripedeneHus nepoarHocteli CB X
SO =2xmpu 02x<1l mw fix) = 0 npu x<0 u x> 1. Boiume-

JIKTB MaTeMaTHYECKoe OXMAaHue U ancnepcnio CB X, (Omeem:
m,=2/3, D(X)= 1/18.)

3. 1. Jan pan pacrnpeneneuns CB X;

X, 3 5 7 9
?, 0,2 0,1 04 0.3

BelYMCANTE MaTEMaTHYECKOE OXKAaHNE, ANCIEPCHIO 1 CpenHee
KBagpaTHyHoe otkntoHenne CB X (Omeem: m,=6,6,

D{X)=4,64)

2. JkaHa MAOTHOCTH pachpesiefieHns sepoatHoctelt CBX:
Ax) =0 npux<i ufx) = 3/ npk x = 1. BHIYACAHTE MaTe-
MaTHYeCKoe oXuiaHwe u aucnepcuio CB X. (Omsem: m,= 1.5,

D(X)=0,75)
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18.7. OCHOBHBIE 3AKOHBI PACIPENENEHHA
CIYYARHBIX BEIMYMH

Bunomuassueid saron pacapedesenun. TYCTh B KAXIOM M3 1t HEIABHCHMBIX MC-
NETaHUR CODBITHE 4 NOARARETCA ¢ BEPOATHOCTLIO p- Toraa CB X, oaHauamasn
TRCA0 MOABACHUA COGBITHA A B /1 HE3ABUCHMBIX HCTHITAHMAX, MOXET NPHHHMATS
3HaveHKa 0, 1, 2, ..., o ¢ BepOATHOCTAMM

PX=my=Crp"g" ™. {18.15)
Takoe pacnpenesieHns CB X HasbiBaeTen Sunomuarsrsn. B 51oM CAYuae m, = np,a

DXy = npq.

TlpaMep 1. YcTpoiicTBo COCTOMT Ha Tpex HelaBHCHMO paGOTAIOIMUX DTEMEH-
TOB. BEPOATHOCTL OTKA3A KKAOTO 3EMEHTa pasHa 0,1, 3anucaThb 3aKoH pacnpese-
ACHHA YHCAS OTKAIABIINX HEMEHTOB YCTPOHCTEA, HAHTH MaTEMATHYECKOE 0XKHAA-
HHE H THCIIEPCHIO.

» Ducxpersas CB X MoxeT MpHHUMATE 3HAYEHHA X =0, x=1, =2,

Xy = 3 (Bce NEMEHTE! paBOTAIOT, AWK AEMEHT OTKAAN, JIBA eMeHTa OTKAA-

JIH, OTKA3Z/TH Bee Tp 3nemenTa), Tak kak n =3, p=0,1, ¢= 0.9, 10 no opmyne
BepHyanu HaxonuM:

2
POy = ¢ = 0,729, Py(1) = Clpg® =3 0,1 0,97 = 043,

Py = Ciplg=3 017.0,9 = 0,027, Py3) = 0.1) = 0,001.

Hekomuil 6ruoMuanbHetl 3akoH pacnpeneacnun CB X uMeer BHL

x 0 | 2 3
] 0,729 0,”3 0,027 0,001

MatemaThaeckoe  oxumaMue m,o=np=3 0.1=03, a zxucnepcua
Dx) = npg =3 0.1 0,9 =0,27.4
Puacnpedesenne Iyaccons. Ecan Mucno HCMBTAHWH BERHKO, a BEPOATHOCTL o
NOABAEHHA COOBITHA A Maka, TO HCNOAB3YIOT NPHGAHXKEHHYIO dbopmyny
A"
m!

P (m)= , (18.16)
FIE 7 — SHCAO NOABACHHH COOMTHA A B f HEIZBHCHMBIX UCNILITAHMAX, & = np . Ta-
Koe pacnpeacnenie CAyuzitHON BeNRYMHB HAIWBACTCA pacupedesentien fyacconn.

Ana pacnpesenerna Myaccona M(X) = D(X} = . 3axoHy pacnpenereHns
Myacconn obitizHo NOAMHHEN Caydalinag BenuymHa, JafaoWan npocTeiurni no-
TOK COGLTHA (YHEND BHIIOBOR CKOPOH MOMOLLH, YWCO BLIZOBOR HA ATC, yncno
JKAI0B Ha NPeaNPARTHH GHITOBMX YCAYT H T.4.).

Ecnu HHTEHCHBHOCTL AOTOKE X BMPAXAET YMCAC NORRTCHHIE cOBLITHA 3a ¢aH-
HHILY BPCMEHH, TO BEPOSITHOCTL HACTYNAEHHUS k COBLITHH 1a BpEMA f ONMPEaCALTCH
gopmyncd Hyaecona

156

ante ™

k1

Jnn ynpowenna suarcnenHil no gopmyae (13.16) u popmyne MNyaccona ume-
eTcA crieitHancHan Tabauia (cM. npua. 5).

P k) =

Mpumep 2. CTAHOK H3rOTABAHBACT 33 cMeHy 100 000 meraneit. BeposTHOCTL
HArOTOBACHAR BpakosaHolt petanw p = 0,0001, HaiiTi BeposTHOCTS TOTO, YTO 34
CMEHY BYneT #IrOTORNCHO 5 GpakoRAHHbIX DeTANEH.

» Mo yeaosino » = 100 000, p = 0,0001, »r = 5. Tak kak NOARNEHWA GPAKOBAH-
HBIX JETATCH He32BHCHMBL, 4 BEHKOC, 4 BEPOSTHOCTD p MAN2, CIEAYET BOCTIONBI0BATLCA
pacnpenenenueM Tlyaccona (18.16), B koTopoM & = mp = 100 000-0,0001 = 10.
fHckoMas BEPOATHOCTD

3 -10

107e 5
Ploo 0003 = i w107 - 0,000045/120~0,0378 . 4

Paesomeproe pacrpedeaense. Ecnvi CB X mpuHMMaeT Bee SHaYeHHA x € [4; 5]
¢ MOCTOAHHOH NIOTHOCTEIO pacnpeneneHna bepoatoctelt C = 1/{b-a), To ro-
BOPAT, uto CB X pacnpederena passoneptio na ompesxe [a; 5). TINOTHOCTS paBHo-
MepHO pacnpelencHHol CB X
L/{b—a) npH asx=s b,

[ npu x<a, x> 8,

o~ |

Ana paBHOMEPHOTO pacnpeaereHUA
m, = {a+b)72, DY) = (b-a)’/12.

Ioxazameavroe pacnpedesenye. TIYCTh IAOTHOCTL PACTIPEACACHHA BEPOATHOC-
Teft CB X >anaHa OyHKaHed

0 npH x<0,

ﬂX)=[

re ™ apH xz0, A>0.

Torga CB X pacnpeseicHa MO MOKAATENBHOMY (IKCHOHCHLHANBHOMY) 3AKOHY.
JlnA noxa3aveabHOTO 3aKOHa PACAPEACACHHA

MU = 174, D) = 142, o0 = 174,

nph x<0,

i}
Flx) =
) {}—e_u apk x20,

PlasX<B) = FB)- Fla) = e -,

B npua. 6 paka TaBanua AN BEYACTEHAR GYHKUMH &ue”.

Dynxuns nadexcnocmz. Ecan T — 8peMa 6e30TKa3H0N paboTul MeXaHiiMa, To
F(y = P(T< ) BrpaxacT BEPORTHOCTD BHIXOAA H3 CTPOR MEXAHHIMa 31 BpeMi /.
Toraa R(H) = P(T>0H = 1~ F(1}) - sepoaTHocTb 6230TKa3NOH paGortl MeXanua-
ma 32 spemA . Dynxuna R (f) HazpipaeTes gyniuueis HA0eNCHOCMIL,
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Tak KaK NpH TMOKA3aTEALHOM 33KOHE PACNpeleNtHHA BepoATHOCTeH F(H =

— )t ~ht
=l—e " 1o R() = ¢ " ,ric A — HHTEHCHBHOCTL OTKA30B (YHCIO OTKA30B B

ENIMHHUY BpEMEHN),

Tpamep 3. Bpesms GezoTkazHOH paBoTEl MeXaHHIMA NOAYHHEHO MOKAIATENL-

HOMY 3aKOWY C TIIOTHOCTLIO PacmpedcncHus BeposTHocTed fl1) = 0,029—0,02!

apH =0 {f- epema B vacax). HaliTh BepoaTHOCTS TOTO, YTO MEXaHUIM TpOpabo-
TaeT Ge3oTKazHe 100 4,
» Mo yenoerio & = 0,02 . HekoMan BepOATHOCTE

p = R(100) = 002 M0 o 26 1353 4

Hopmasenwd saxon pacupedesenun. EchH NIOTHOCTL pacnpefeneHHA BEPOAT-
Hoctedl CB X

TJIR

T0 Takoe pacipedenciue CB X HaswBacTcA wophassrny. Bxogamme B dopmyay
£18.17) pestHuHHG M H G ABAAKTCA COOTBETCTBEHHO MATEMATHUSCKHM OXHIAHH-
€M K CPeIHHM KPaZPaTHIHEM CTKAGHEHHEM pacnpeaeneHHol HopMantHo CB X,
IIng MOpMANBHOTO PACTIpEncTeHHS

—{x m*/(28)
fx) = . (18.17)
Jz_

- - L=
Plos X<P) @(ﬁ——u ) @(——-—c ) , (18.18)
rae ¢(x) = —-I dr — dyaxuus Jlannaca, IHaUEHKS KOTOPOH ONpeREna-

JOTCA M3 TIPHA. 4
Ina HopManbHOTC PACTPEACACHHS TAIOKE BEpHA HOpMYa
PX-m| <8} = 20(5/0). (18.19)
Ecnw, B yacTHoctH, § = 3¢, 70 P{X-mf<3g) = 24{3) = 0,9973 = |, T.e.
HopManbuo pacnpenenckHan CB X 0TRAOHACTCA OT CBOETO MATEMATHYECKOTO OXH-
DaHKA #, KaK MPABHAO, MEHEE YeM HA 30 {npdetito mpex cuzm),

Mpumep 4. TIpOHIPOAHTCA HIMEPEHHE BMAMETPA Bana Ge3 CUCTEMATHUECKHX
owrHGoK. CayuyafiHbie OHIMGKK HIMEPEHHA A MONYHHEHBE HOPMAABHOMY 3aKOHY CO

CPEAHHM KBASPATHYHEIM OTKNOHEHHEM & = |10 MM. HailTH 8¢poOATHOCTE TOTO,

4YTO HIMEPeHHAE GYAET MPOH3BEACHO € OWHGKOH, He npeBwwalcileii no aGcomoT-
Hoil BeTHYHHE 15 MM.

P MaTemarmicckoe QXuaaHne cryMaiubix omtubok m = 0, nootomy #a gop-
MyaH (18.19npyw o = 10, & = 15 nonyuaem
PUXI < 15) = 20(15710) = 2d(L,5).
Hs3 npnn. 4 naxoaum ©(1,5) = 0,4332, Toraa ncKoOMaa BEpOATHOCTD
P(X <15) = 2-0,4332 = 0,8664 . 4

Jaxou pacnpedesenun Bedfyara. ChyuafiHan seAHUHHA X HAILIBACTCA pachpede-
AerROG no zaxony Beilfysna, ecnn ee HHTCrpanbHan GyHKUKS pacnpeaencHus F{x)
HMeeT BUR
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0 npH x<¢,
Fx) = _(ﬂ)" (18.20)
a
I-e npk x2¢,

me 2>0, >0, ¢~ HeACTBHTEABHBIE YHCAA M HASHBAIOTCA COOTRETCTBEHHO Na-
paMeTpoM MaclITala, napaMeTpoM GOPMBL, MApaMETPOM CABKIA,

Jugpepenuuaishar yRKyus pachpedeacnusn, usy nAomHocmby pachpedetenus
Beiifyana, HAXOANTCA NO ONMPLACNCHUID

0 fipH x<¢,
= P(x) = (18.21}
S = 2(x c)b 1 { ) apn Xz ¢,

I'padHKH RTETpanbHol GYHKUMH F(x) npd ¢ = 0 H pA3HEIX 3HAYCHWAX Napa-

padopmpt b(0<b<1, b =1, b>1)u306pakeHsl Ha pHC. 18.15. Tpadmxn

WIoTHOCTH f(X) pu @ = |, ¢ = 0 W 3HaucHHAX napameTpa dopuu & = 0,5,
b=1, 6 =2, b= 3 npusencunt Ba puc, 18.16.

fix)

1,2 =3
Fixih 1.0

b=2
051 b=1
/R
510, 0.5 TRECE]
Puc.18.15 Puc. 18.16

Jameuanue. BuacTHoM caysae, koraa napaMerp GopMu = |, pacnpene-
AtHHe BeAGyARA NpespaliacTcA B NOKAIATEABHOS gaxcnoueaunaubuoe) pacnptae-
NeMue, a NAPAMETP MAWTa0a 4 CTAHOBHTCA PARHEM MATEMATHYCCKOMY OXKHAAHWIO

H CpeaHEMY KBAIPaTHHHOMY OTKIOHCHNIO (M(X) = a; D(X) = az; o{X) = a).

B ofwieM caysae { b= 1 ) M(X) u D(X} sna pacnpedeneHna BeliGynaa peiync-

Aaercr mo popMyia:
o

M) =0 jx' P e e, (18.22)
1]

159



+o + ¢
DXy = az[ xz""e“"dx-[ Ix"*e"‘dx} ) (18.23)
i o
C uenbl0 YAPOIISHHA BLMMCACHHE BBOAMTCH camma-Pynxgus  F(x) =
+w%
-1 -+
- If' ¢ dt (cM. mprn. 7), ¢ NoMolmsio KoTopol dopmynst (18.22) u (18.23)
/]
MOND NEPEITHCATEL B CRELYIOWIEM BIAE:
MX)y=al(1+1/b)+¢, {18.24)

2

DXy = a*(I(1+2/8) - (I(1 + 1 /8))). (18.25)

H3 pacnpesenctus (13.20) Aerxo nonyyaem dopmyny
_(s;c)’ _(Lf)’

a a
PlasXsP)= FB)-Fla) = ¢ —e (18.26)
Pacnpefiencine BeliGyana HCMOABIYETCA NPH AHATH3IE MPEAENOB YAPYrocTH
H BEIHOCNIHBOCTH CTAaNH, MPY olleHKe BpeMeHM Ge3o0TkalHol paboTnt npuGopop
(MRIeKHOCTH NEKTPHUECKUX YCTPONCTB, arperaTob MalllkH, OEACABHBIX YINOB
TPAKTOPOB ¥ T.4. ). OHO 3aBHCHT OT TPEX NapaMeTPOR i ABASETCA BoNes CIOKHBIM,
HO H GoNee YHHBSPCANBHBIM NO CPABHEHHIO ¢ PACCMOTPEHHEMH BhILLEC pacnpeme-
NEHMAMM.

Tlpumep 5. Cpok caywGbi MOMLIMOHHKE ARNAETCH caydalHoll seawInHodl X,
MOAYHHEHHOIH 3aKOMY pacnpeacacHKA Beitbynna ¢ napaMeTpom Macurraba g = (0
AT, MApaMETPOM QOPME & = 2 H IAPaMeTPOM CIBHTA ¢ = O BHYHCTHTB cpen-

HUil ¢poK cayx6bl, CHeZHEKBANPATHIHOE OTKIOHEHIUE OT HETO H BEPOATHOCTH TO-
10, Y10 NOAWHNHHK NPOCAYXHT HE MEHee 9 neT,

» Nonbayack dopmynamu (18.24)—(18.26) K npun 6, 7, DOCAEIOBATENLHO Ha-
X00nM:

= M) = |or(1+9 = 10.0,8862 = 8,862, T.c X = 8,862 roma,

DO = 100{1(1 + 1)*(r(1+3)2) = 100(1,0000 - (0,8862)) =

= 1001 -0,7854) = 100 0,2146 = 21,46,
alX) = /DXy = 21,36 = 4,63 roma,

£0.9° o _ 0,81
-€ = e

P9cXct+w) = ¢ =0,4449 4

A3-18.7

1. [Tpon3poaUTCs YeThipe HE3ABUCHMBIX ONbITA, B KAXKIOM M3
KOTOPBIX cOObITHE A NMOABNAETCA C BEPOATHOCTHIO p = 0,4, Cayyaii-
HaA BEAUYHHA X — YHCAO NOABAEHUH COGBITUA A B 4eThIPEX UCTTBI-
tadusix. TlocTpouts pan # GyHKUMIO pachpeaeieHua CB X, Bol-
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JYHCIMTD €€ MAaTeMaTH4Y¢CKOoe OXMAaHHe, AUCIIEPCHIO H cpelHee
KBAZPATHYHOE OTKIOHeHHne. {Omeem: m, =16, D(X)=096,

o, =0,98.)

2. Ycrpolicteo cocTouT U3 1000 anemedTos, paboOTalOLIKX He-
3aBHCHMO APYT OT Apyra. BeposTHOCTL OTKasa M1060ro 3/ieMeHTa B
TeyeHHe BpeMeHy T papua 0,002, HaiiTH BepoSTHOCTE TOTO, YTO 34
BpeMA T OTKaXyT pOBHO TPU MieMeHTa. (Omeem: 0,18.)

3. 3aBoa otnpasus Ha Gasy 500 usnenuil. BepoATHOCTD Mo-
BpeXAeHHs H3flenus B myt# p = 0,002, HaliTh peposTHOCTE TOTO,
YTO B TIYTH GYIOeT MOBPEXACHO: a) POBHO TPH u3fenusi; 6) MeHee
Tpex M3eawii; B) Gonee Tpex H3AeAHH; ) XOTA 6Bl OLHO U3CAHE.
{Omaem: a) 0,0613; 6) 0,9187; 8) 0,019; 1) 0,632.)

4. CpeHee YHCAO 3aKa30B TAKCH, NOCTYNAWMWHX Ha ANCIIET-
YepCKUit [IYHKT B OIHY MUHYTY, papHo TpeM. HaliTH BEpoaTHOCTS
TOro, YTO 32 2 MHH MOCTYNKT: 4) YeThIpe BbI30Ba; §) MeHee YeTh-
peX BLI3OBOB; B) He MEHee YeThipeX BE30BOB. (Omeem: a) 0, 135;
6) 0,1525; B) 0,8475.)

5. CayvafiHas BeJWYHHa X pacrpeacieHa Ha oTpeske [2; 8f ¢
NOCTOAHHO MAOTHOCTEI0. BBIMHCIHTE MaTeMaTHUECKOS OXKHAS-
Hue u auciepeunio CB X, a Taxke P(3 < X< 5). (Omeem: m,=35,

DX =3, P(3<X<3)=10,333)

6. Ecni coBniopactca rpadMK ABHXKEHHS, TO CpedHee BpeMs
OXHUIAHHS TaccaxupoM apTobyca pasto 3,5 MHH. MaBecTHo, YTO
BpeMs OXKMAAHHA MMEECT PaBHOMEDHLIA 3aKOH pacripeleNieHKd.
MuHUMaNbHOE BpeMs OXHIaHHA paBHo 0 MuH. HalTu BeposT-
HOCTE TOTO, YTO Naccaxup ByAeT oXnaaTh aBToOYC OT 2 10 5 MUH.
(Omeem: 3/1.)

7. ABToMaT WaroTapameaeT mapuky, Hlapuk cuHraercd roa-
HbIM, €CTH OTKIOHEHKWe X AWaMeTpa LIapHKa OT HOMHHaNA 11o af-
COMIOTHONH senuuuHe MeHbule 0,7 MM. Cumrad, 4TO cAydailHag
omubKa pacripeAeNeHa HOPMATBbHO €O CPEAHHM KBaLpaTHHHbLIM
OTKNOHEHHeM o = 0,4 MM, HaliTH cpedHee KOMHYSCTBO MOOHBIX
LWIAPUKOB CPE CTa UITOTOBACHHBIX. (Omeem: 92.)

8. Cay4aiivas BeHUYKMHA X pacnpenefieHa HOPMAanbHO ¢ Mate-
MaTHIECKHM OXHAAHWEM ar, = 25. BeposTHocTs nonazakuus CB X
Ha otpesok [10; 15] pasHa (,2. YeMy pasHa BEPOATHOCTDb NIONaka-
Hus CB X Ha oTpe3ok [35; 4017 (Omeem: 0,2.)

9. HaiiTH BepoATHOCTb OTKIOHeHHA HopMaabHoi CB X ot Ma-
TEMATHYECKOTO OXMAAHWS m, Ha Benu4MHy 3o,.. (Omsem:

0,9973.)
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10, Bpema peMoHTa B 0GCIYXHBaHHS aBTOMoGHNA Moche Of-
HOWH [10€3/IKH Cy9aliHO M HMEET MOKAalATeABHLIA 3aKOH pacnpene-
JIeHWA ¢ MAaTeMaTHUECKHM OXHAaHueM 5 MMH., Halith sepodar-
HOCTb TOTO, YTO MpH OYepPeIHON NOEIAKE 3TO BPpems He NPEBBICHT
10 MHH. (Omeem: 0,8647.)

CamocTosTeapHan padora

1. CayuaitHas BesiyuMHa X pacrpeleneHa HOpMaNbHO ¢ MaTe-
MAaTHYECKHM oX#aaHHeM 30 ¥ cpeNHHM KBadPaTHYHLIM OTKIOHE-
HMeM 10, Haiitn BeposTHoCcTh Nonanadks CB X wa orpeaok [10;
50]. {Omgem:0,9544 )

2. MaTematHueckoe OXMIAHHE H CpelHGe KBalpaTHYHOE
OTK/AOHEHWEe HOpManeHO pacnpefeneHHod CB X pasHB
COOTBETCTBeHHO 20 1 5. HaiiTH BeposTHOCTE TOrO, YTO B pesyAbTa-
Te HenbiTauua CB X npuMeT aHaseHHe U3 oTpe3ka [15; 25]. (Om-
gem: 0,6826.)

3. Cpeanee YKcNo BHI20BOB, DOCTYMAKMINX Ha CTAHLIMIO CKO-
poit noMown 3a | MuH, pasho 2. HaltTh BepoATHocTb TOTO, YTO 32
2 MUH nocrynuT 3 BuisoBa. (Omeem: 0,195.)

18.8. CACTEMBI CIYYAHHBIX BENWYHH
H HX YUCHOBBIE XAPAKTEPHCTHKH

CoBMECTHOS PacCMOTPEHHE HECKORBKHX CB MDHBOAHT k. cucmeme capuaiinbix
geauviry. Yenosno cheremy CB X, ¥, ..., WianucepaoeT B BHge Touku (X, ¥, ..., W)
HPOCTPAHCTBA COOTBETCTRYIOLICH PA3MEePHOCTH. TRK, CHeTeMa asyx CB X'n ¥ H3o-
Gpamaetca Toukofnt (X, ¥y naockoetit Oxy, a cucrema A, ¥, Z — rouxoit npoctpen-
etea R%. 3HAUCHHA, NPHHHMAEMBIE KAKROH M3 BeAHUUH CHetemut (X, 1), Byaem
ODOIHAYATE YEped X H ).

Pacnpeacne Hue cueTemMs aeyX AMCKpeTHNX CB (X, ¥) MoxeT GuiTh 3aaH0 Che-
aywwed Tabauuei:

¥ X t *2 ) Xy
gl 1 Pt Pmi
» P12 m P
Y Pim Pom e Pum

162

"n.m L
me PUX=x, Yey)=pj i=tni j=tmi ¥ opy=t; Yoy
Li=1 j=

"
= P(X=x}; Zp_,j = PMY=pp.
i=1
dynkuma Fx, ¥) = P(X<x, Y<p) mdmobuixx, y € R HazpipaeTcq unmez-

pansiol gyaxyueii pacnpedeaenun cucmens CB (X, ¥). TeoMeTpiHecKH OHa 3anaeT
BEPOATHOCTD MOMANAHNA cAysaRHON Todkk (X, ¥) B Geckoneunmit npamot yron ¢
pepLIHHOM B Touke M (x, y) (puc. 18.17),

i M(x,y)
% A

3

%Z//A

7

Puc. 18.17
TlepeuHCaHM ocHosHute cooficmen pynxyul F{x, y)
1302 F(x, <! mamobeixx, ye R;
2) Flx, S Flxy, ) mpn x) <xp, Flx, y )< Flx, y;) npu py <y, Te
F(x, ¥} — HeyGppaioman GYHKUNA N0 KIKIOMY U3 apTyMEHTOR;
3) lim Fix,»)=1;

x> +o
y=tw

7

AN
Xy

4 m Fx,p)= Tm Fx,yy= lim Fflx,»=0;
X - y—=-m X = -
y>-m

5) Flx, +e0) = F(x) 1 F(too, ) = F(y), Te. ecu 0fiHa U3 0EPEMEHHBIX
CTPEMHTEA K GeCKOHEXHOCTH, TO BORYYAEM HHTEIPANBHYIO (hYHKUMKIO pacnpeacne-
Hua apyroll cayualiHol RefHYUHBL;

6) Pla<X<h, cxVYad)y= F(b, d)y~ Fla, d)- F(b, 0)+ Fa, ¢).

fTaomuocmero pacnpedenenus aepogmuccmeit cucmemy deyx CB (X, 1) wnn co-
SMECIHNOG NAQIHOCHIOI0 POCHPEOLICHIUR SEPOAMNOCMEN HATLIBANT Npeien

. Px<X<x+Ax, y< Yy tAy)
x, ¥}y = lim :
A0 AX—0 Axay

Ay—»90

JroT npeaen CyWecTEYET, €CAN CYUISCTBYET CMEINaHHAR MPOHIEORHAA F"xy . Tor-

Ia BepHo papeHeTBo fix, vy = F .
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“PﬁBCD.‘GM OCHOGHBIE CROHCIMAN NAOIHOCMY pacnpeaenenns sepo;mnocmeu Qlc-
HeMbl dsyx my-mwmx geftiin:

D fx, )20 anq awdeix x, ye R;

) P, e D) = [[fx, yyduay;
o

x ¥
D Fx ) = | R, vrduav;
+oo e
4 | e paeay=1;
X +m +m ¥y
5) Fylx) = Idu j'f(m VI, Fy) = Idu J';(u,v)dv-,
-0 -0 - -
6) cOpaBeATHBH PABCHCTBA:
+e +40
f® = frond, £ = [Rx, e

Dyarunn Filx), FAy) HAOIMBAOTCH MapauHarbonu ynicyussu pacnpede-

RENUR, A fx(x) I r{y) — MGDZUHAALKUMY HRAOMBOCMAMY PachpedesetilR 8epoImHoe-
mett CB X' Y cOOTBETCTBEHHO.

ITpumep 1. Pacnpencacne cHeTembl CB (X, ¥) 3anaHo caeaylomefl mﬁ.ﬁnucﬁ:

Y ¥ =1 n=13 Xy =4 x4 =8
y=3 0,15 0,06 0,25 0,04
n=5 0,30 0,10 0,03 0,07

Hafii 3axoHbI pacpeaeNeHHA COCTABIACWIMN CHETEMb
» Cnoxup pepoaTHocTn sHadenil CB Y no cronGuaw, moayaum:

X, 1 3 4 8

3 0,45 0,16 6,28 0,1

AHAROTHYHO, CHKHB BePOATHOCTH BOIMOXHLIX sHaveHH CB Y no ctpokam,
HaAem:

I 3 6
P 0,35 8,5
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TEpamep 2. Cucrema CB (X, Y) umeeT IIOTHOCTE pacnpencncHus BEPOATHOCTE
a

Axpy = 3 5 -
2 (16+x" )P +y)
Haiiti: 2) xopduumeHT 4; 6) GYRKUHIO pacnpenencHus F(x, ¥); B} BEPOATHOCTD
nomanaHus ciydaitkon Toukk (X, 1) B npamoyronshuk T1 = {[d <4, |y<3}
£) MAPTMHANGHBE PYHKIHW DACTpEReReHns Fy(x), Fi{y): B} mapraHanbubie
TAOTHOCTH PACTIPEASASHRA BEPOATHOCTEN f1(X), fi(¥).

» a) Jina HaxoxAcHHA KoddbHLHEHTA g HCROALIYEM cpofcTRO 4 MIOTHOCTA
pacTIpedenc i BepoaTHoCTE R CHETEMBI IBYX CB, H3 XOTOpOTO CAELYET, 4T

+oo+o o

dxdy = arctg L
I_Immmm 23

A |
x

2

%n =1,
R

1
X arctg%l = I

orkyna a =12,
6) Ha ocHoBarui ceoiicTBa 3 MAOTHOCTH paciipenceHHa BepoATHOCTEH CHe-

Tembi CB nmeem:

o'udv
(16+u )(9+v )

&
=

I
NIG
1_-,"1
b

1w
i““ssr
— -

1 x 1 [i b4 l)
- =t == I + =1,
= (Iamtg4 > | ﬂarc g3
2) M3 cpoilcTaa 2 NAOTHOCTH pacnpeaencHUA BEpOATHOCTEN cHeTeMb CB no-
AygaeM

PUX, Nel = “j{x yydxdy =
n

a
= _% I 3 I "'L 2arctg": {mgzl

16+x 9+y n Al
=LER_
=333 0,25,
r} Mo onpensheHHio
X +o X +a
R dudy .
Fyln) = _[ _[ﬂa. yydudy = j f =
(16+u ) (44 +}' )
- -
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+
4arctg4r 3arctg3
n -t ot
] X,
= = =4 =,
arctgy+ 3

AHLNOTHYHO NONYYASM
- l 14 + .l.
FAY) arctg 33

Xy QyHKoHg
+on +oo

I = I!tx Ny = = _[————-"-———*'=
(16+x ){9+y)

—ct
-2 gmq —
6+ x{l6+x7)
AHANOIHYHO HAXOOHM
. 3
) = ——. 4
29+

MapruHanbtibie MAOTHOCTH pacnpeneneHHA BEPOATHOCTER [y H fy mumnw
OORYYHTE AupepeHUNpoBayteM dyHruMit Fo(x) u Fy(y), T
Iyxy = dFyixy7dx, fy) = dFy)/dy.

PacnpeaeneHue oaHOH CayyaliHo#H BEMHYHHE CHCTEMEL, HARNCHHOE npl'f YCAC-
BHH, YTO ApYras CAyqaiiHad BETHUHHA 2TOR CHCTEME MPHHAAA ONpeacneHHOe 3Ha-
YEHHE, HAIBIBACTCH Pra0sRblM 3aK0H0M pacrpedetentin amoii CB.

Ecnn yepes f(x/y) oBoznauwrhs MAOTHOCTE pacnpeleNcHMA BEpOATHOCTEN

CB X, #aliacHnyio npH yeaonmu, 410 CB Y = y,avepes f{y/x} — NNOTHOCTS pac-

npeaeNcHUA BeposiTHOCTeH CB Y, HalfeHHy® npu ycaoeus, uto CB X = x, 10
CNPABSLWBH CACAYIOLIHE PABEHCTBA:

S y) = [y /3y = FANRXY) . (18.27)

Pasenctso (13.20) aHANOrHYHO TEOpeMEe YMBOXKEHHA YCROBHBIX BEPOATHOCTEH

coOBITHA. YCROBHBE NAOTHOCTH pacfipeAcAeHHa BEpoaTHOCTEH fix/yY B fiy/x)
MOXHO BHYHCIHTD N0 GOPMynaM:

+a +oo
Ftyy = f 7 [, e, fyrm) = Ao )/ [ R,y 48.28)
—oly —o0

HnA ¥ychoBHBIX MAOTHOCTEH pacnpelencHH BEPOATHOCTSH cNpaReAHBE pa-
BEHCTBA!

+w +w
fﬂx/y)dx =1, _[ﬂ(yfx)dy =1.
-3 -l
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Ecan Ax/y) = [ifx} wmm fy/x) = fi Ay}, 7o CB X1 ¥ Hazuhawrca vesasu-
cusmvimu, A sezaBHCAMOCTH CB X'n Y HeoGxoonMo ¥ JOCTATONHO, YTOGH BHITON-
HANOCH PABEHCTBO flx/¥) = f, X(x}fy(y) .

Mamesamuuecium oxmcudanues cucmemst CB{X, ¥} Hakeaerca TO%Ka
(M (X}, M) = (my, m), tae my, m,— MATeMaTHUECKHE OXUDaHIA CB X'u Yco-

OTBCTCTBEHHO. Mamemamuveckue owudanus cucmemn Hempepvtatinx CB (X, V)
onpedenaoTca GopMyAaMH:

+anton +otw
mo= [ [axpaxay, mo= [ [ofienady.  (18.29)
~00 —0 -0 =0

Oaa mucxpetHux CB X n Y € COBMeCTHBIM 33KOHOM pacnpeaencHRA
= PX=x,¥= }}.) MaTeMaTHYeC KHE OXHIAHNA COOTRETCTREHNO

I ] m N m
m, = 2 Zx,p,j, m, = Z ny,pv. (18.30)
P=ljm] imljm)
Jducnepcun CB X 1 Y cHcTeMB ONpeaena0TeR No GOpMynaM:
DY) = MX-mY)), D(N) = M(Y-m)).

MateMaTHuecKoe omulianie ool CB X cucreMpt, naltheHHOE npu YCROBRK,
uto apyraa CB ¥ 3Toll cHCTEMSL NPHHANA ONpeicNéHHOE JHAYEHH, HaIWBaeTCA

yeaoatisim Mamemantiueckus oxcidatues CB X v otosHataercs M(X/ ¥y = m (y).
AHanornyHo onpenchgerca w M(Y/X) = my(x).

YeaonHbie MATEMATHNECCKHE OKUEAHHA BHYHCIAIOTCA MO CAEAYIOIIMM hopMy-
Jam;

ANA HeTpePEBHEH ReMUMH

to +m
m i) = _[xf(xfy)dx, t(x) = j'yﬂyfx)dy;
—n —n

A% BHCKPETHRIX cNydafiHEIX BENHEKH

" L
my) = Y x P F=y), mxy= 3y PO/ N=x).
=1 =1

Kosapuayued viH Koppeariiuonnsin mosenntom cucmemss CB X u Y HasueaeTca
BENHYMHA

Gy = COV (X, B} = M{(X-m)(F- my)}. (18.31)

@opmyny (18.24) moxcio npeoﬁpa:wnan: K BROY

= M(XY)-m my

AAA CHCTEMBI HEMPEPLIBHBEX calyuaﬂuux BEAWYHH
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oot
Ty = J Ixyﬂx, Wdxdy— mom,
—a0 -0

2 A7 CHCTEMbE INCKPETHBIX CAYYAHBIX BETHYHH

R m
Cyy = Z Z XY =
I=1f=1
Tlepeancans cooiicmsa xoppesruuonnoeo MomMesma:
1} Cyp = Opys
Do, = DX = oo = DD = o2:
xx Ty Uyy = (y) O.P t

3)ecan Xn Y- nesanucmue CB, 1o o xp = 0 {obpatHoe, BOOOLLE TGBOPA; HE

BEPHO).
Yuciao
o
Fey ™ Xy
G0,

HaspiBaeTeR Koaghuyuenmon Koppeasiuu CB Xn Y.
MpuBcaem caoiicmea koshuyuenma KOppeanyu:

l)rler = ryy= I;
2) |rxy| <1
3 ey = O, ecnk CB Xn Y He3aBUCHMET

4) |rxy| = 1 TOFrAA K TOALKG TOTAR, KOTia ¥ = aX+ b, rae g, b — HEKOTOpHIE

NOCTOAHHHE YHCNA (ITO TOBOPHT O TOM, ITO KO3(MLINEHT KOPPENALMMA XapaKTe-
PH3YET TECHOTY AHHeNHON cBsizn Mexay CR X'n Y).

Eciin ey = 0,70 clydalitibie BEAHNMAY HAIWBANTCA NEXOPPERUPOSIRHLML.

Hopmanonstm 3aionoM pacnpededentia Ha AAGCKOCHE HA3MBALTCA patnipenene-
HHe BeposiTHOCTEN aByxmepHoi CB (X, 1) B cayuae, Koraa

ﬂxl y} = eq’(x' y) /(216“-“_""\! - -’f-)') +

rae
w-m)’ (p-m)!
x-m y—m X—-m_y-m
®(x, y) = ll [ o el 2, Tk |
2(1- T\ Oy 5, % 9

My My G0 O, — COOTBCTCTREHHO MATCMATHUSCKHE OMHAAHWA, CPERHKUe

’
Xy
KBAAPaTHYHKE OTKAOHEHHA  KodddHuMenT xoppenauns CB X w Y. na wop-
MaNLHOTO 3AKOHA NPH Foy = 0 CB Xu ¥ OynyT He3aBHCHMBIMH, T-2. B 3TOM Cly4ae

BOHATHA HEIABUCHMOCTH H HEKOPPENHPOBAHHOCTH CB X'y FpaBHOCHABHEL,
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B cayuae fey = 0 BePOATHOCTL NONAJAHHA CAYYAIHON TOUKE HOPMANLHO

pacnpeacneHHoN cHeTemul (X, 1) B npaMoyronsHik D = {a< X< b, ¢« ¥« d}
BRIMHCARETCA MO GOpMyAc

re = o572 -o 52} (oo

x

roe ®(x) = f Ie_f th — uRmezpan sepoAmuocmu, Wik gywxyun lantaca, 3na-
&

1]
YEHHA KOTOPOH IIpHBERCHE B fIpMA. 4,

Mpumep 3. 3akod pacopefeasHus cucTemul CB (X, V) 3anan Tabnnuef:

*i ! 3 5 7
¥
-2 0,05 0,08 0,05 0,02
2 0,07 0,15 0,25 0,03
4 0.02 0,07 0,09 0,12

Hanmu: &) 3aKOHK pacnipeacaeHus CB X 1 ¥, pxoaamux 8 cHeTeMy; 6} yCI0BHMA
3aKOH PachpelsAcHMA cocTaBaAoweid X npu yonosun ¥ = ¥y = 2, B) MaTeMaTH-
YeCKOE OXMHIAHNE, CpeaHee KRAAPATHIHOE oTrAoReH e CB X u Y, ux koadduun-
€HT KOPPENALHYA.

b a) Hakzem BepOATHOCTH 3HAYCHAA X' RPH BCEBOIMOXHGIX 3HAYSHHRX Y my-
TeM CYMMHDOBAHHA BepOITHOCTEH Mo cTonbiam. Moay4rM 3aKOH pacnpeleNcHHS
CB X B pHAe pAAa pacnpeaeacHun;

X | 3 5 7

P 0,14 0,30 0,39 0,17 e =

AHANOTHYHO, POCYMMHPOBAB BEPOATHOCTH BO BCEX CTPOKAX Tabauub, Moay-
9HM pAR pacnpeasaeHua oA CB ¥

¥ -2 2 4

? 0.2 0,5 0,3 =l

6) [Ing HaxOWUICHHA YCNOBHOTO pacnpeieNieHus cocTapnsiomedt X' npy yeno-
BHH, 4TO COCTABRAINAA ¥ IPHHRMACT SHAYCHHE o = 2, BOCNIOAL3YeMCS DOpMY-

Aok P(x‘fyf) = P(x; yj)/P(yJ}‘. Buiwe ycranosaeHo, yto P(y;) = 0.5. Toraa
P(xl /yz) =0,07/0,5 = 0,14, P(xzfyz) =90,[5/0,5 = 0,3,

Plxy/py) = 0,2570,5 = 0,5, P(xy/y,) = 0.03/0,5 = 0.06.
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HaRne#ssill yCIoBHEU 3aKoH pacnipedencHus XU ¥ = y, 3annchibacM B BHIe

TaGnMNOEL
X; 1 3 5 o7
PO/y3) 0,14 0,30 0,50 0,06 Zp(xf/yz) =1

B} A1 HAXOWREHHS IHCAORBIX XAPAKTEPUCTHK CHYN2H HBIX BENWYAR CHCTEMHN
BOCNOABIYEMCA YKAZaHH WMy Buile dopuynaMi. Hueem (1 = 4, m = 3 )

nom " om
me=3 Zx,pu=4,2, mo= % 3 Py =18,

i=1j=1 (= =1

" m
2 2
o = Z Zx,pfj—mx = 3,28,

Imlj=1
" m

2 2
Dy = z Zyjpij—my = 4,36,
i=1j=t

6, = JBD = 1.81, o, = JD(7) = 2,09,

" m
Gy ™ Z Z Xyp, = mm, = -2,03,
raly=1

Tey = Oy (8,8, = ~0,54. ¢
Tipumep 4. TIA0TUOST pcnpereneus sepontuocTed cuctew CB (X, 1Y
aASin{x+y) npu 0sx=n’/2, 0sy<sns2,

Rx,p) = {0
B BPYTHX CAyHanx.

Halth: a) koaddullent a; 6) HHTerpanbhyio ¢yHKINKQ pacnpedencHns
F(x, y) cuctemn CB (X, Y); 8) nroTHocTs pacnpenensHia Kaxaoll cocTapnsiowed
CUCTEMBI; [) MATEMATHYECKoe oxHaaHHe # Zucneperio CB X1 ¥, 1) xoppenauuon-
Huth MoMenTCB X Y.

» a} Ha cBoiicTea 4 N1GyHocTH pacnpeneaeHIA BEPOSTHOCTEN HMEeM

LIS+ X
I Iasin(x+y}dxdy= I,
090
OTKylta
ne2 L 19
Ia(-cos (-l‘+y))|; 24x = a I(cosx+sin X)dx =
1] 1]
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Fs
= a(sinx-cosx)fy 1 =2a=1, a= 172,

6) ryHKUHIO pacTipeaeneHRA F (x, y) cCHCTeMB HAXOBHM, HCTONb3Yg chofteTno 3

x ¥
Flx, ) = P(X<x, Yap) = IJHE’ sin (u + v)dy =
0 ¢
x X
= -3 feos u+ vpyau = § fleos u-cos (u yyau =
o o

= %{sin u - sin {u+y))|; = %(sin x+sin y--sin (x+y)
e mobeix (x, ¥) e D {05 x<n/2, 0<yps<x/2} Mun voek mocgoctn, koop-

IVHATH KOTOPHIX x <0 HAW ¥ S0, umeeM Flx, y) = 0, a 118 TONEK, koopanHaTh

KOTOPHX xz2n/2, y2x/2, -Fx,yy=1.
M3 cBoitcTBa § QYHKUMH PacTipeseneHHA cHeTeMbs CB creayer, yro

F(x,m72) = Fyfx) = %(sin x—cosx+1),

F(x/2, 3} = Fy(y) = 3(sin y=c0s y+ 1).

B) ITAOTHOCTE pacnipenenenns sepoatHocteli CB A HaxomwM corpacko caoli-
cTRY & dyHxuKu pacnpeaenenun cuctesMsl CB no dopMyne

&72 ®‘2
1 .. 1 ne2
Iy = [fundy = [ 3sinGerpdy = 5005 g% =
L] L1
= %(oasx-rsin X)
] .
win 7 yAxy = flx) = i(cmx*-smx).
AHANOTHYHO
S = Jeos p+sin ).
ry Matemathueckoe oxnaanne CB XY
xind /2
= l H = .]. - E
MX = 3 j Ixsm{x-!-y}dxdy 3 Ix( Cos(x+2)+c05; dy =
0 0 0
£z
1 . 1 x:2
= 3 jx(sm x+cos x)ydx = ix(- cos X T sin x)ln
0
n’2
1 . .1 1. * %Y _ x
- I(ﬁoosx-l-sm Xydx 4+2(smx <08 %}, i
o

M



T2k KaK HNOTHOCTE PACHpEHeneHUA BEPOATHOCTER cyMMETDHYHD OTHOCHTEAB-
Ho Xu Y10 M(Yy = n/4.

Aucnepeps CB Xeuctemul
LEr T T
| .
DX = 3 I jx'z sin {x +y)dxdy—mi =
¢ 0
nr2
1 2. ‘Jl:2 Rz n
= - + o 5T men e
2 Ix {sin x+ cos xydx T3 161'-2 2x0,1865,

0

A COMMACHO Yka3aHHOH cHMMeTpHH, DY) = 0,1865.

&) KoppeaaukoHnuil MOMEHT HaxoaHM no GopMyne
+otw

o= | Jxefix midedy-mom, =
wtfy —LCr
ni2e 2
'f Ixy sin Qo y}dxdy-xzﬂﬁ =
8 0

l
2
/2

i . 4
=5 J'x(—yoos(x+y)+sm (x+y))f; zdx_g2x|6 =
[

ni2
1 (x . . ) 2
= - el -— - =
3 Ix 5 sin x+cos x~ sin x|dx-~x"/16
4]

= K21~/ 16 20,0461

Toraa
r = %x =.._0—‘-9-16_l=_024?21
Xy a,0, 0,1865 ’ '
A3-18.%8

1. Pacnipedeneriue cucremst CB (X, ¥) 3agaro rabnutiedi:

\X 0,01 0.02 0.03 0,04
0,03 0.01 0,02 0.04 0,04
0,04 0.03 0,24 0.15 0,06
0.06 0,04 0,10 0.08 9,08
0,08 0.02 0,04 0,03 002 |
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TpeGyercn HalTH: a) 3aK0MHl pachpefesiceHUs Kaxnoi crnydaii-
Holt BeAMYHBE CHCTEMBI 1 YOIOBHBI 3aK0H pachpesenceuns CB

X nipw yonoruu, uro Y = 0,06; ) MaTeMaTUUECKOE OXHAAKUE U
cpedHee KBalpaTH4HOe OTKIOHeHUE ans Kaxaoh ua CB X' u ¥,
kKo3hGHIHEHT KOPPEAAUHHE CHCTEMBL; B) YCAOBHOE MaTeMaTH-
yeckoe oxXuawue M(X/Y=0,04). (Omgem: ©) m, = 0,026;
m, = 0,0482, o, = 0,0092, G, = 0,0165, ey =~ 0,072,
B} M(X/Y=0,04) = 0,012.)

2. HaiitH ycnosHoe mareMatdeckoe oxnaaine M(Y/ X = 0)

AAA cueteMBbl ciyv¥aiubiX BEMUYMH ¢ COBMECTHOR HAOTHOCTRIO
paciipefeneHns BepOATROCTEH

A, p) = {Iﬁe'(s'r”y) npu x20,y20,

mpH x <0, y<0.
{(Omeem: M{Y/ X=0) = 0,5)
3. (InorHocTH PACRpeieNeHNA BEPOATHOCTE CHCTEME! CB N
Ax, y) = {4xye_(xz+yz) npn xz0, y=0,
, 0 B OCTANBLHBIX CHYY3AX.
Hafity MaTemaTHueckoe OXHEAHUE U IUCHEPCHIO COCTABNAND-
wpX cucremer, (Omeem: m = m, = MR, DY = DN =

= (4-m)/4.)
4. ThoTHOCTL pachpedencHnd sepoaTHocTel cucTemul CB (X, 1)
~{3x+2y)
fix, y) = {69 nplu xz0,y20,
0 B OcTanbHbLIX Cyvaax.

Hality maremarudeckoe oxufaMile M cpeédHec KsalpaTHYHOE
oTKloHeHHe kaxaodt CB cHeTems!, ux KosapHauuio (Koppens-

LUOHHDBI i MOMEHT). (Omeem: m_ = 1/3, m, = 172,6,=1/3,
=172,0,,=90)

5. HesaBucuMble cayuaiinbie BEMAMAHD PaCcTipeneit bl HOP-
ManbHO ¢ MapaMeTpamu m = 2, my, = -3,0,=1, Gy, = 2.

SOy

Bai4ucauts seposiTHooTh Toro, wto (X1 <1 w {N 52 . (Omeem:
0,0476.)
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6. Cuctema apyx CB (X, Y) pasHOMepHO pacnipeneneHa B Tpe-
YLONBHMKE, OTPAHHYEHHOM NHHUAMH y =x, y =0, x =2,
HaiftH MaTeMaTHYeCKHEe OXMEAHWA # CpeAHHe KBaIparHuHble
OTKJIOHEHUA COCTARIAIOLLAX CUCTEMBL, BHIYHCHHTE KoadDHUHEHT
KOppenfiuuy  @MCTeMBl. (Omgem: m, = 473, m, = 2/3,

O, = W2/2,0,= 272, 1, = 0,5)

7. 3aaHbl IOTHOCTH pacnpeaeicHUa SepoaTHOCTe ! He3aBH-
CHMBIX COCTABNAIOMMNX X ¥ ¥ CHCTEMBI CTYYAITHEIX BEJIHYHH:

0 npu x <0, 0 pu y<0,
o o=

npu x>0,

Iyx) = {

-3
3¢ npu y>0.
Haliti: a) rIoTHOCTE pacripefeNieHHs BepOATHOCTEN CHUCTEMEI
CB (X, T); 6) uHTerpanbHyc GyHKUHIO pachipedeleHUA CHUCTe-
MBl; B) MATEMATHYECKOE OXHAaHHe, AUCNEPCHIO COCTaBNAILIMX
X n Y, koapduuneHT koppensunn cucteMmul CB (X, V). (Omeem:

Bym, = 1/5, my=|/3, DX)y=1725, D(N=1’9,

Tay = 0.)

8. CoBmecTHoe pacnpencneHe CB X M Y3agano Tabanueii;

mexay X u Y. (Omeem: m, = 1,6, m, = 0,18, D(X) = 0,84,
D(Y) =0,45,r,,=-0,11))

CamocrogTeasHas padora

1. MNnoTHoCTE pacnipeeieHHA BepositHocTel CB A

(cosx}/2 npu x € [-n/2; x/2],
fixy = _
0 npH x & [-n/2;, n/2).

Hairit KoppensiunoHHHA MoMeHT cHcTeMBl CB X' Y= X 2 (Om-
gem: G\, = 0.)

2. 3akoH pacnpeseneaus cicTeMul CB (X, ¥) umeer pum:

X

¥ -1 0 i
0 ' 1/12 1/2 1/12
2 1/12 1/6 1/t2

HaiiTi 3aKoHbI pacnpenefieHHst COCTABMAIONINX, BHYHCAHTD KOp-
PEAALIMOHHEIf MOMEHT H BLIACHHTS, OvayT AM CB X1 Y HesaBUCH-

mbl. (Omeem: G, = 0; CB Xn Y 3asucumsi.}

9, 3akoH pacnpeneneHHs cucTeMbl 2ByX CB (X, Y) umeet Bua:

X
v 0 1 2 3

-1 0,01 0,06 0,05 0,04

0 0,04 0.24 0,15 0,17

1 0,05 0,10 0.10 0,09

HaitrH ofHOMEPHbIE 3aKOHK pacTipeneneHa CB XY u Y, ux mate-
MaTHHECKHe OKHAAHHA H NHCTIEPCHH, KOSPDHUHEHT KOppeTIUHHI
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X

y 2 5 8
0.4 0,15 0,30 0,35
0.8 0,05 012 0,03

Haitty: a) 3aKOHBI pacnpeeNecHHA COCTARITIOWMX; §) YenoBHBIA
33KOH pacnpefeieHRs COCTABNAOLICH X [pH YCROBHH, YTQ
cocrapnsiowans Y= 0,4; B) MaTeMaTHYeCKHe OXHIOAHHS H AHC-

MEPCHH COCTABARIOWMUX. (Omeem: B) m, = 5,54, m, = 0,46,
D(X) = 4,93, D(Y)y = 0,026.)

3. 3akod pacnpeaenerms cucrempt CB (X, Y) umeer Bua:

X

y 3 10 12
4 0,17 0,13 0,25
5 0,10 0.30 .05

Haiity: a) 3aKoH pacnpefeneHHA COCTaBIAIOMMX X' 1 ¥ CHCTEME;
6) 3aKOH pacnpenencHus cOCTABAAKILEH X, €CTH COCTABNAIOILAA
¥=35; B} MaTeMaTHUYECKHE OXMAAHHA H AUCTIEPCHH COCTABRAID-

wux X u Y. (Omgem: 8} m, = 5,71, m, = 4,45, I X) = 56,03,
DY =10,25)
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18.9. AHANBHAYAJBHBIE JOMAIITHUE
JAJAHHA KT, 18

HI3-18.1
Peitiute CHeAVIoIHE 3a0aH.

1

1.1. Ha censckoxosgicTBeHHBE paGoTH M3 Tpex BpHras Bhie-
JA10T Ao ofHoMY denoBeky. MspecTHo, uTo B nepBoil Opurage
15 yenoeek, Bo BTOpOH — 12, B TpeTheit — 10 yenoseK. Onpeaenuts
UCNO BO3MOXHLIX rpynin no 3 YeJoBeKa, eCAH U3BECTHO, YTO HA
CEABCKOX03AACTBEHHBIC PabOTEl MOXET GBITE OTNPABAEH KAKIBIA
paGouuit. (Omeem: 1800.)

1.2. [TaTe NaccaXMpoOB CaATCs B SACKTPOMOE3H, COCTOALMMA
H3 |0 paroHoB. Kaxuli naccaXup ¢ GAMHAKOBOH BEPOATHOCTHIO
MOXeT cecTb B moOoi U3 10 paroHoB. OnpeAennTh YHCRO BCEX
BOIMOXHBEIX BapHAHTOB DPa3MENICHHS MACCAXHPOB B Moesfe,
(Omeaem: 100 060.)

1.3. CTymeHTH AaHHOTrO Xypca wiayvyaloT 12 aucuunnux. B pac-
fIYCaHHEe 3JAHATHIH KaXABAH OJeHb BKAKYAETes Mo 3 npeoMera.
CKONLKHMN CNoceGaMi MOXET GhITh COCTARTEHO pAacHCaHHeE 3a-
HATUH Ha Kaxabif aeHb? (Omsem: 1320,)

1.4. BoceMb 4en0BEK AOrOBOPHAHCH €XATh B OZHOM Moeajte, Co-
CTOALIEM U3 BOCHMH BAroHOB. CKOMBKMMU croco0aMH MOXHO
pacnpenciuTb ITUX Jeded Mo BaroHaM, £CH B KaXIblH BaroH ca-
IeT NO OHHOMY YenoBeky? (Omeem: 40 320.)

L.5. B waxmMaTHOM TypHMpe yqacTBOBAIO {4 WaxXMaTHCTOB,
KaXAblH U3 HUX ChIfpal ¢ KaXJIBIM Mo OOHOW mapTH. CKOMNbKO
BCero chirpaHo naptHia? (Omeem:91.)

1.6. Ha KoHpepeHUHIO H3 Tpex rpynn cTYAEHTOB OOHON crie-
LMANEHOCTH BbIGHpaloT 10 oAHOMY Aeneraty. M3BecTHo, uTO B
nepeoi rpynne 25, o sTopo# — 28 U B TpeThell — 20 yenorek. On-
peNenfTh YUHC/O BO3MOXKHBIX ASNEraLHIA, eCAR H3BECTHO, YTO KaX-
BT CTYASHT U3 ABOH rpynALI ¢ ODIHHAKOBOH BEpOATHOCTBIO MO~
¥eT BOMTH B cocTas aeneraunu. {Omeem. 14 000.)

1.7. W3 neBATH 3HavallluxX UMMP COCTABNAIOTCA TPEX3IHAYHBIE
yvcna. CKOABKO pPasivdHBIX YHCEA MOXET GpiTh COCTARACHO?
(Omeem: 729.)

1.8. CkonbKO PasnHUYHBIX YETLIPEX3HAYHBIX YHCEN MOXHO 3a-
MACATH ¢ NOMOLUBIO AEBATH 3HAYALLNX LGP, U3 KOTOPBIX HIE 0AHA
fe noBTopAeTcA? { Omaem: 3024.)
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1.9, B naccaxupckoM noeage 10 paroHoR. CKOALKHMH CIIOCO-
GaMH MOXKHO pa3MellaTh BATOHBI, COCTABNAN 2TOT noean? (Omaent:
3628 000)

1.10. U3 10 xaHaAMAATOB HA OOHY H TY Xe SOKHOCTH JOMKHO
OBITE BRIOPaHO 3. ONpedeiHTE BCE BO3SMOXHbBIC BADHAHTH pe3yAb-
TaTOB BHOOpOB, (Omeem: 120.}

1.11, BpHran¥p foaxeH oTNpaBUTH Ha paoTy 3BeHO K3 § 4eno-
BeK. CKONBKO TAKHX 3BEHBEE MOXHO COCTABHTL H3 12 4enoBek
Gpuragr? (Omeem: 792.)

1.12. CKONBLKO APAMBIX THHHE MOXHO MPOBECTH Yepes 8 To-
yeK, €CHM W3BECTHO, YTO Mo0He TPH U2 HUX He NeXaT Ha ofHol
npamoit? (Omeem: 28.)

1.13. CKOABKMMH CNOcOBaMH MOXKHO COCTABHTH MATPYAb M3
Tpex COMMAT H.0gHOTO odhuLlepa, echH uMeeTcd 80 conaat # 3 odu-
uepa? (Omsem: 246 480.)

1.14, CxonbKHMH cOcoBaMi MOXHO pacnpeaenTs & pasnuy-
HBIX KHUT MeXAy TpeMA Y4eHHKAMHK TaK, $Te0bI KAXIBH NOMYyIHN
2 kHuru? (Omeaem: 90.)

1.15. CKonbKUMH Pa3THYHBIMH cllocoBamH MOXHO H30paTh H3
15 4yenopeK HEAETalHIO B COCTABE TReX Yyenosek? {Omeem: 455,)

1.16. CKONBKMMHA pa3THYHEIMHE criocofami colpanue, cocTo-
antee 13 40 yenosek, MOXeT BHOpaTh NpeacesaTena cobpaHHs, ero
3aMeCTHTENA W cekpeTapa? (Omeem: 59 280.)

1.17. CxonbkuMH criocoGamMy MOXHO BHIGpaTh IBa KapaHaalila
1 TPH PYYKH K3 TIATH PAsTMMHBIX KapaHaanieii ¥ OsTH pauiv4HbIX
pysek? (Omeen: 100.)

1.18. CKoMbKO pasAMYHBIX MATH3HAYHBIX YHCE MOXHO JaMi-
caTh ¢ moMowbio uudp 1, 2, 3, 4, 5, 6, 7, 8, 9 (6e3 nosTOpeHUI)?
{Omeem: 15 120.)

1.19. CKONbKUMH CROCODaMH MOXHO CMOAENHpOBaTh ¢mar,
COCTOSALEMH H3 TpeX FOPpUIOHTATLHEIX MONOC Pa3HYHBIX UBETOB,
€ClH UMEETCA MATePHaN NATH PasTHYHbX uBeTOB? (Omeem: 60.)

1.20. CronabkuMut cmocobaMy MOXHO paccTaBUTE Genble bury-
pbl (2 KoHA, 2 cnoHa, 2 nagbH, | depask, | kopons) Ha Nepeoi JTH-
HUH WaxMaTHel focku? (Omeem: 5040.)

1.21. Hpu BcTpeye 12 yenoeek oGMeHAANCH PYKOMOXKATHAMH,
CKOMBKO pYKOMOXaTHi 65110 caelaHo pH aToM? (Omeem: 66.)

1.22. Cxonbkumu cnocoBaMu MOXHO BHICTABHTE Ha MIPY OYT-
GOMBHYI0 KOMaHIY, COCTORUIYIO M3 TPeX HanaJalouiux, Tpex nony-
33LUHTHHKOB, Y€THIPEX 3AMKXTHHKOE K BpaTaps, ecid BCero B Ko-
MaHe 6 HamaJauHx, 3 MONY33IHUTHHKA, 6 3AUTHUKOB ¥ | Bpa-
Tapb? (Omeem: 300.)
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1.23. Togcow3HOoe Glopo aKynbTeTa, cocToAMIee U3 9 Yeno-
BEK, Ha CBOEM 3aCeNaHUH JOIKHO H30DATh NpeaceaTeNs, ery 3a-
MECTUTENA W Ka3Hauesl. CKOMLKO PalIMYHbIX CYYaes NP 3TOM
MOXeT ObITB? (Omeem: 504.)

1.24, CkoAbKo MepecTaHOBOK MOXHC caenaTh U3 GYKB cnopa
«paKeTa», YTOOK! BCe OHH HAYMHATHCE ¢ BYKBH «p»? (Omeem: 60.)

1.25. ABTOKOJI0HHa, cocTosINas U3 30 aBTOMOGHIE, -A0MKHA
BBIIENNTL Ha YOOpOUHble paboTs B KOAX03H 12 rpy3oBHKoB. CKolb-
KHMH crocoGaMi MOXHO 310 caenaTh? (Omeem: 86 493 225.)

1.26. Ha usaxmaTHoM TYpHHpe 6bI10 ChIrpaHo 45 nmapTuit, mpuyeM
KaXIblH H3 IAXMATHCTOB CHINPAK ¢ OCTANLHLIMH 710 OZHOH NapTHH.
CKobKO WAXMATHCTOB YHaCTBOBANO B TypHUpe? (Omeem: 10.)

1.27. Ha ctanunn umeerca & samacHeX nyteli. CKONBKAMY
CnocoGaMi MOXKHO PacCTaBUTL Ha HHX 4 noe3na? (Omeem: 360.)

1.28. W3 rpynmsl cTyneHTOB HHXEHEPHO-CTPOUTENLHOTO (ha-
KyasTeTa 8 16 yenopek GOPMHUPYIOTCA IBE CTPOHTEABHbIC Gpuranst
no 10 u 6 9enoBek. CKONBKAMY CTIOCOGaMH MOXHO CO3IATEL STH
6pucannt? (Omeem: 8008.)

1.29. Ha aucke Teneonnoro annmapara umeercsi 10 undp.
Kaxaeifi Tenedon ATC umeer HoMep, sammchiBaembii ¢ To-
MOLUbIO [ATH UHGP, MPUEM NepBas Wdpa Y HUX 0AHA U Ta Xe,
Hality HauGonbliee BOIMOXHOE YMCAO TaKMX aGOHEHTOB 3ToM
CTAHLLHH, ¥ KOTOPHIX 4 ntoceanune UHdpa HoMepa TenedoHa pas-
JIHYHBL. (Omeem: 5040.)

1.30. M3 uucen 1, 2, 3, ..., 100 cocTapieHb BCE BO3MOXKHLIE
napHele NponsseacHus. CKONBKO NONYICHHBIX YHCEA BYAYT KpaT-
Hbl TpeM? {Omaem: 2739.)

2

2.1. M3 nati 6yks paspesHolt a36yK# cOCTABACHO CIOBD «lec-
Hs». PeBeHok, He yMelolIMi YuTaTh, pacchinan GYKBE M 3aTeM
cobpan 8 IPOH3BOALHOM NopsaaKe. HaliTi BeposTHOCTD TOrO, YTO
¥ HEFO CHOBA TOAYYUAOCH CNOBO <Aechs», (Omaem: 0,0083.)

2.2, Kyb, Bce rpaHi KOTOPOrO OKpAllieHEl, pacTiMIeH Ha ThICH-
4y KyOMKOS oaHHaKoBoro paiMepa. INoayyenHbie Ky6MKu Tlua-
TeNbHO nepeMewanbl. QNpPeAcANTb BEPOSTHOCTD TOTO, 4TO HAY/IA-
4y H3BJICYEHHBIH KyOWK OYIeT MMeTb OBe OKpalleHMHhie rpaHu.
(Omeem: 0,096.)

2.3. Y3 napTHn BTYNOK, H3TOTOBAEHHBIX 33 CMEHY TOKAPEM,
cayyaidHbiM o6paszeM oTGHupaeTca aas konTtpoas 10 wr. Haiity Be-
POATHOCTb TOTO, YTO CpeaH OTOOPAaHHBIX BTYIOK ABE — BTOPOFO
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copTa, €ClIH BO BCeHt MAPTHH 25 BTY/MIOK NEpPBOTO COPTA M 5 — BTO-
poro, {Omeem: 0,3601.)

2.4. B mudT wecTH3TaXHOTO IoMa Ha MEpBOM 3TaXe BOLLIH
3 yenosexa. Kaxapiil 3 HHX ¢ ONMHAKOBOH BEPOATHOCTHIO BBIH-
IeT Ha mofoM U3 3Takei, HauMHasl co BToporo. Hatitu sepodr-
HOCTE TOIO, YTC BCe MACCAXKHPBI BHIAAYT Ha YEeTBEPTOM 3TaXe.
{Omsem:0,008.)

2.5. B rpynne crnopTcMeHOB 7 JBOKHUKOB H 3 KOHBKOOEXHA.
W2 Hee cnydaliHbIM 06pa30M BbUIeNeHB TPH cnopTeMena. Haltu
BEPOATHOCTb TOTO, 9TO BCe BHIGpaHHbBIE CTIOPTCMEHBI OKAXYTCA
ALDKHHKAMN. (Omeem: 0,29.)

2.6. U3 Gyks paspesHoit a36yKd COCTABIEHO COBO «PEMOHT».
Kaprouky ¢ oTRenbHsIMH GYKBaMi TILATEABHO NepeMellNBaioT,
3aTeM HayTall BRITACKMBAIOT 4 KAPTOUKH U pacKAadBIBAIOT HX B N0~
paiKe u3pneMenns. Kakopa BepoATHOCTb NONYYEHMA TIPH 3TOM
cnopa «Moper? (Omeem: 1/360.)

2.7. U3 BOCLMH KHHMT JB¢ XymoxecrbeHHble. Haltth seposit-
HOCTE TOTO, UTO CPEIM B3IATHIX HAYrad YSThIPEX KHUT XOTH Gbl 04HZ
XymoxectBeHHas. (Omaem: 0,785.)

2.8. Ha nonke 6 paguonaMn, M3 KOTOPIX ABE HEroOHEE, Chy-
yaliHEIM 06pasom oTéupalTed nge pagnonaMnel. Kakoea sepoat-
HOCTb TOTO, 1TO OHH TOMHE 518 HenoAs3oBaHna? (Omeem: 0.,4.)

2.9, B namace peMoHTHO# MacTepcKeil 10 nopliHesHIX Kosel,
Tp¥ M3 HUX BOCCTAHOBIeHHBIe, ONpeAcNuTh BEPOATHOCTD TOTO,
YTO Cpelikt B3ATHIX HAYTal YeTHIpeX KONell ABA OKAXYTCH BOCCTa-
HORIEHHEIMH? (Omeem:0,3.)

2.10, JecaTh CTYOEHTOB YCIAOBUAMCE €XaTb onpel¢AeHHBIM
peitcoM amekTponoesfa ¢ 10 paroHaMH, HO HE IOTOBOPHIKCH O HO-
Mepe BaroHa. KaxoBa BEpOATHOCTL TOTO, YTO HM OJWH H3 HHX He
BCTPETHTCH € OPYTUM, €CTK BOIMOXKHOCTH B pa3MELLEHHH CTYAeH-
TOB 110 BArOHaM PaBHOBEPOATHLI? (Oméem: 0,000363.)

2.11. Bunetsl noTeped  BbiAyleHt Ha oflylo  CYMMY
10 000 y.e. Lena 6unera 0,5 v.e. LeHHbie BLIMrpuIUY DafAlOT Ha
50 6uneros. ONpeheNHTL BEPOATHOCTE UEHHOIO BLIMTPHIILIA HA
oIWH Ounet. (Omeem: 0,0023.)

2.12. B rpynne 13 8§ cOOPTCMEHOB ILECTh MAacTepoB CIOpPTA.
HaiiTi BepOATHOCTL TOTO, YTO H3 ABYX CliydaliHbIM 06pa3oM oTob-
paHHbIX CIIOPTCMEHOB XoTA Gbl OMUH — MacTep ciiopTa. (Omeem:
0,9643.)

2.13. B3 naprum metaneit, cpeav koTopsix |00 cTaRIApTHBLIX H
5 6paKoBaHHKIX, 114 KOHTpoNq Hayran sato 12 wt. [Ipd koHTpO-
Jie BLIACHHNOCH, YyTO nepBuie 10 n3 12 aetaneil — cTaHOapTHLIC,
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OnpegenuTt BEPOATHOCTH TOTO, YTO CASAYIOILAA AeTaNh GyfeT
cTaHaapTHO#H. (Omeent: ,944.)

2.14. OnpenenuTs BEPOATHOCTD TOTO, YTO CepHd HAayJauy BH-
6paHHOH OBNMHTALUY HE COACPXMT OAWHAKOBLEX HUdp, CCAN HO-
MeEpP CEPHH MOXKET ObITb NICGHIM MATUIHAYHBIM YHCACM, HAYHHAA
¢ 0,0001. (Omeem:0,302,)

2.15. ByKBeHHBIR 3aMOK COTEPXHUT Ha obiucii 0CH 5 OMCKOB,
KaXAbLA U3 KOTOPHIX pa3feNieH Ha & CeKTOpOB ¢ pa3iuYHBIMU Ha-
HeCeHHbIMH Ha HHX GyKBaMH. 3aMOK OTKPLIBACTCH TONBKO B TOM
chyuae, ecii KaXAEH OWCK 3aHUMAET OAHO onpeneNeHHAce Moo~
MEHWE OTHOCHTEJNLHO Kophyca 2aMKa. OnpenenuTe BEPOATHOCTL
OTKDPBITHA 33MKa, ¢C/IH YCTAHORNEHA NPOH3BONbHAS KOMOHHAUNSA
6yke. (Omeem. 0,00013.)

2.16. Maprua uz 100 peTaneii npoBepaeTCa KOHTPONEPOM, KO-
Topbld Hayrag otOHpaetr 10 metaneii M onpenenser UX KaYecTBo,
Ecnu cpeay BHIOpaHHBIX KOHTPOACPOM deTafedt HET HU ORHOf
6pakoBaHROMN, TO BCA MAPTUS IPHHUMAaeTCA. B npoTHBHOM ciyyae
€e MOCBUMAKT Ha AONOAHHTeNbHYIO TIpoBepky. KakoBa BepoaT-
HOCTb TOrO, UTO MAPTHA AeTaneit, coflepKallasg 5 OpakoBaHHBIX,
Gynet npuadTa KouTponepoM? (Omeen: 0,5838.)

2.17. Ha mecaTtyt oflHHaKOBbIX KapTOYKaX HAMWCAHEI Pa3iiyd-
Hbte 4Hena o O 70 9. OnpeneAnTh BEPOSTHOCTL TOTO, YTO CAYYali-
HO COCTABNEHHOE ¢ MOMOHIBIO JAHHKX KapTovyeK ABY3HaYyHOE Ykc-
no flennten Ha 18, (Omeem: 0,056.)

2.18. Ha nonke cnyvaitHbIM 06pa3oM paccTaBaaioTes 10 KHMF.
OnpesenTh BEpOATHOCTE TOTO, YTO [IPH 3TOM TPH OTIpeAcAeHHbIC
KHHI'H OKaXYTCA CTOALMMHY pagoM. (Omeem: 0,067.)

2.19. M3 kopoliku, cogepxalleii KapTouku ¢ GYKBAMI «0», «H»,
«K», «b», Hayraa BbIHHMAIOT OAHY KAPTOUKY 3a Bpyroi 1 pacnona-
raloT B Nopaaxe usaneueHud, Kakoea BepoATHOCTH TOTO, YTO B pe-
IYALTATE NOAYYHTCH CNOBO «KOHB»? (Omeem: 0,0417.)

2.20. 3 npyna, B KoTopoM MnapaloT 40 LYK, BLITOBWIH 3 YK,
TIOMETHITH HX H MYCTHAK obpatHo B npya. Bo eTopoi pa3 BLUICBH-
au 9 wyk. Kakoga BEPOATHOCTD, YTO CPEAM HIX OKaXYTCH TOALKO
hBe roMeueRHBe Wyku? (Omsem: 0,246.)

2.21. Ha waxMaTHyI0 10cKy W3 64 K1eTOK cTaBaT Havoayy ABe
nagpy Geacro W yepHoro usera. C Kakol BepoSTHOCTHIO OHM He
ByayT «6uTh» ApYr apyra? (Omeem:0,78.)

2.22. U3 nstu Kaproyek ¢ GykBaMH «a», «B», «Bv, «I», «I» Ha-
YTaA ONHY 33 ApYroi suIGUpPaloT IBe M pacnoaraioT HX B IopsaKe
H3BAcUeHHA. KakoBa BEpOATHOCTL TOrC, YTO MOAYUHTCA CAORBO
«fa»? {Omaem 0,0167)
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2.23. B ypHe 3 GenriX H 7 yepHLIX WapoB. Kakoea BepoaTHOCTD
TOro, YTO W3RMEYeHHDbIC Hayrag gBa wapa OKaxXyTcd depHbIM#?
(Omeem: 0,467.)

2.24. ManbuKK 3a06bL1 ABE TIOCTeIHHE L pht HoMepa tencdo-
Ha ONHOK/IACCHMKA W Habpan WX Hayral, MOMHA TOALKC, YTO BTH
uMibprl HeYeTHE! # paznuyHel, HalTH BepodaTHOCTE TOTO, YTO HO-
Mep HabpaH npaeuabHo. (Omeem: 0,05.)

2.25. I1pa yenoBeKa YCJIOBHAMCE BCTPETHTLCA B ONpele e HHOM
MECTE MEXUY JBYMA UM TpeMs yacaMH AH4. [Tpuwealnunii nepsbiM
XOET OpyTero B TedeHue 10 MUMH, Mocne dero yxoaut. Hemy parHa
BEPOATHOCTD BCTPEYH 3TUX NioAed, eI MPUXOA KAKAOIr0 H3 HUX
B TeYeHe YKA3aHHOIO 4aca MOXeT Npou3oiTH B aiofoe Bpems?
(Omeem: 0,3056.)

2.26. Tocae 6ypu Ha ydacTke Mexay 40-M H 70-M KHAOMETpa-
MM TenedoHHOH THHHN npor3omien obprlB Nposoaa. Kakosa pe-
POSITHOCTS TOTO, UTO OH NIpou3cllen Mexay 50-m 1 55-M KunoMer-
paMH nHHKH? (Omaem. 0,167.)

2.27. B MacTepcKyo 41 peMOHTa MOCTYNHAC 20 TeNeBHI0POB,
H3BecTHO, 4TO 7 H3 HMX HYXIAWTCA B HacTpoike. Mactep Geper
Mobble 5 TeneBH30poB. KakoBa sepoATHOCTEL TOCO, YTO 2 U3 HHX
HYXJaloTca B HacTpoiike? {Omeem: 0,3874.)

2.28. B waxmMaTHOM TYpHHpe yHacTBYIoT 20 YenoBeK, KOTOPhEX
nmo XpeGHIo pacnpenensioT 8 Ase rpyrmel Mo 10 yeaosek. Haitn
BepOATHOCThH TOTO, YTO BBA CHJIBHEHLIAX WaxMaTHcTa OyayT M-
paTh B pa3HbIX rpynnax. (Omsem: 0,5263.)

2.29. B napruu, coctoswweh U3 20 paaHonpueMHHAKOB, 5 HeHe-
npasHblxX. Hayran 6epyt 3 pandonpreMHrka. Kakopa BepoATHOCTE
TOTO, YTC B YMCAO BHIOpaHHEX BoHAYT | HeMcmpaBHLI{ M 2 He-
MpaBHBIX paronpuemauxa? (Omeem: 0,4605.)

2.30. B maraznne us 100 map 3umMunx canor ofiHoro ¢acota 10 —
KOPHUYHEBOIO LBeTa, a ocTaibHEIe — YepHoro. [TponasonatbHo oT-
GupaloT § nap canor. Kakopa BepoATHOCTL TOTO, YTO BCE BoIGpaH-
HLle canord — YepHoro usera? (Cmeem: 0,3305.)

3

3.1. B TenecTyanu Tpi TENEBH3HOHHBIE Kamepbl. BepoaTHOCTH
TOTO, ¥TO B NAHHBI! MOMEHT KaMepa BKIIOU¢HA, paBHEI COOTBET-
creeHHo 0,9; 0,8; 0,7. HailTH BEpOATHOCTL TOrO, YTO B AAHHEIA MO-
MeHT BKAIOYeHBI: a}ABe KaMephl; §) He Gonee ofHoi Kamephl;
B) TDH KaMephl. (Omeem: a) 0,398; 6) 0,098; 1) 0,504.)

3.2. Ha xene3oBeTOMHOM 3aBONE M3TOTABIAHBAIOT [TAHEAH,
90 % M3 KOTOpBIX — BHICHIETO copTa. KakoBa BepOATHOCTL TOTO,
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YTo U3 TPex HayTal BuIOGpaHHBIX fNaHenel BHcLero copra GymyT:
a) TpH NaHesH; 6) xor4a 651 OOHA NaHenb; B) He Goliee onHON NaHe-
nu? (Omeem: a} 0,729; 6) 0,999; B) 0,271.)

3.3. B 650K BXOZAT TPH panHonaMnbl. BeposTHOCTH BhiX0OOa U3
CTPOS B TEMCHME rapaHTMHHOrO CpoKa Ans HWX paBHb! COOTBET-
creeHno 0,3; 0,2; 0,4, Kakopa BeposITHOCTE TOIO, UTO B TeUSHHE
rapaHTHIHOrO cpoKa BHIAYT U3 cTpod: a) He MeHee ABYX palno-
naMn; 6) HY ool panHONaMILL; B) XoTa OB 0AHa pagHonamma?
(Omeem: a) 0,212; 6) 0,336; B) 0,664.)

3.4. B nepBoM amuke 20 getarted, 15 U3 HUX — CTAHOAPTHHE,
BO BTOpOM AuIWKe 30 meraneii, 25 M3 AMX — cTaHsaptHhe. M3
KaXROro ALAKa Hayrag 6epyT no oAHON JeTtanu. KakoBa BeposT-
HOCTE ToTo, YTO: a} obe feTany 6yayT cTaHIApPTHLIMH; 6) x0T4 6B
oJiHa AeTanb CTAHIApTHAA; B) 00e neTadn HecTaHZapTHHE? (Om-
gem: 3) 0,623; 6) 0,9583; B) 0,04266.)

3.5. BeposiTHOCTL NMOPaXKeHHA UEAH (1EPBRIM CTPEAKOM paBHa
0,9, BropeiM — 0,7. OGa cTpenxa caenand No OAHOMY BHICTPENY.
KakoBa BEpOATHOCTL TOTO, YTO LeNb NOpaXeHa: a) XxoTa 651 oO#H
pa3; 6) apa paza; B) onuH pas? (Omeem: a) 0,97; 6) 0,63; ) 0,34.)

3.6. Npu onHoM uHKne 0630pa Tpex palHOROKALIMOHHBIX CTaH-
UM, CHENsTHX 32 KOCMHYECKHM KopabiieM, BEPOSATHOCTH €ro 0b-
HApPYXEeHHS COOTBETCTBeHHO paeHe: 0,7; 0,8; 0,9. Halttu seposT-
HOCTE TOTO, YTO TIPH OOHOM UHKAe 0630pa Kopalab: a) 6ymer ob-
HApYXXeH TpeMA CTaHUMAMMY; §) GyaeT ofHapyxeH He MeHee HeM
HBYMst cTaHlIMAMMK; B) He Oyaer obHapyxeH. (Omeem: a) 0,504,
6) 0,902; B) 0,006.)

3.7. BriuHcauTeNbHAA MaliHa COCTOMT #3 YeThipeX O1OKOB,
BepoaTthocTh Ge30TKa3HOH paboTh! B TeUeHHE BpeMeHH T rteproro
6noka pasHa 0,4, sToporo — 0,5, Tpethero — 0,6, yeppepToro — 0,4
Halith BepoAaTHOCTE TOro, 470 B TeHeHUe ppeMedH T npopaGoTa-
I0T: a) Bce yeThipe Oi0Ka; 6} Tpu 6AckKa; B) MeHee Tpex OAOKOB,
{Omgem: a) 0,048; 6} 0,224; B) 0,728.)

3.8. Tpoe paGounx cobUpalOT NOAWNWNIHHKH BeposATHOCTL TO-
ro, YTO NOAWWITHNK, cobpaHHBIA nepsbiM pabounM, — BoiCIIEro
KayecTsa, papHa 0,7, BTopbIM — 0,8, TpeTeMM — 0,6. [lng KoHTpoONa
B3ATO MO OXHOMY NOAMHIHAKY H3 cOGpaHHbIX KaXabsiM paGouum,
Kakopa BepOSTHOCTb TOTO, YTO BbICIUero Kayectsa OymyT: a) Bce
NOSWHNHUKH; §) ABa NOJWMAHKKA; B) XOTA OB OGHH AOAWINN-
HUK? (Omeem: a) 0,336; 6} 0,452; ) 0,976.)

3.9. Ha c¢6opky nocrynaioT Aetanu ¢ Tpex crankoe ¢ YITY.
Flepasidt craHok gaeT 20 %, sropoit — 30 %, Tpetnit ~ 50 % oano-
TUNHLIX JeTanel, nocTynariluX Ha cBopky. HaillTH BepodaTHOCTL
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TOrQ, UTO M3 TPEX HAYTAl BIATHIX ACTANCH: 3) TPH ¢ pasHHIX cTaH-
KOB; 6) TPH ¢ TpeThEro CTAHKA; B) JiBe ¢ TPEThEro CTaHKa. (Omseem:
a) 0,03; 6) 0,125; B) 0,125.)

3.10, Meparilt craHoK-aBTOMaT JaeT | % 6paka, Bropoit —
1,5 %, a Tpetnii — 2 %. CrnyyaiinsiM oGpasoM oTofpain no ogHoii
JeTaiii ¢ Kaxnoro craHka. Kakopa BEpOATHOCTE TOTO, UTO CTAH-
JApTHBIMH OKaXyTcd: 2) Tpu AcTanu; ©) ABE NETANH; B} XOTA Obi
onHa petans? (Omeem: a) 0,9556; 6) 0,0437; ) 0,999997.)

3.11. B uexe uMeeTcA TPU pe3epBRBIX 3MeKTpoABUraTens. Ang
KaXJaoro Hi HUX BepoATHOCTb TOro, HTO B JAHHKH MOMEHT OH
BKJIOYSH, COOTBETCTBEHHO paBHa: 0,2; 0,3; 0,1. Haittu BeposT-
HOCTB TOTO, YTO BKAIOYEHLI: &) ABa 3EKTPCABHUratTens; 6) Xora
60 OIMH MCKTPOXBUIaTEND; B) TPH MCKTPOABUTaTENs, (Omaent:
a) 0,092; 6) 0,496; ) 0,606.)

3.12. Ha yyacTKe Kpocca I MOTOLUHKIUCTA-TOHIIMKA HMeeT-
c TPH NperATCTBHA. BepOATHOCTE YCMEIWHOIC MPOXOXICHHSA
nepeoOro NpendaTcTsMA pagHa 0,4, proporo — 0,5, Tpetbero — 0,6,
HalTH BepOATHOCTE YCNESIWHOTO NPEOIOAeHHSA: a) TpeX MpensaTcT-
BHii; 6) He MeHee ABYX MPETMTCTBHIA; B) ABYX NpenaTcTeunii. (Om-
gem. a) 0,12; 6) 0,5; ) 0,38.)

3.13. BepoaATHOCTH TOTO, YTO CTYAEHT CHACT TEPBRlil 3K3aMEN,
pasHa 0,9, propoit — 0,7, TpeTiil ~ 0,6, BHYHCIUTD BEPOATHOCTD
TOT0, Y10 CTYICHT CAACT: a) NBa 3K3aMeHa; 6) He McHee ABYX 3K3a-
MEHOB; B) He Gonee ABYX 3K3aMeHoB. (Omeem: a) 0,456, 6) 0,834,
B) 0,622.)

3.14. CaMoNieT NpOTUBHHKA OOHAPYKUBAETCA TPEMS pairoNo-
KaTopami ¢ geposgtHocTaAMK 0,8; 0,7; ’0,5. KakoBa BepoSTHOCTB
obHapyXeHHA caMmoNeTa: a) OOHHM paZHONOKaTopoM; 6) apyms
pPAOHOROKATOPAMM; B) XOTR Dbl 0OHHM pagnofoxkaTopoM? {(Omeem:
a)0,22;6)0,47;8)0,75.)

3.15. 1a 6ombapauposiinKa npeononesaor 3oHy NBO. Be-
POATHOCTB TOTO, YTO OyaeT c6UT NepBHIit GoMbapaHpoBIIUK, paB-
Ha 0,7, eTopoit — (,8. Hafit BEpOATHOCTS: ) YHHYTOXEHHS OFHO-
ro 6omBapaupoBulkKa; 6) nopaxeHHs AByX 6oMOapAHPOBILHKOB,
B) npoMaxos. (Omeem: 3) 0,38; 6) 0,36; 8) 0,06.)

3.16. CTpenok nNpoMasea ueThipe BRICTPERA MO yaanaiouleiics
OT HEro LeNH, ApHYeM BepOATHOCTH MOMANAHHA B LeAb B Hayane
cTpenbObl pasHa 0,7, a MoCHe KaXaA0TO BHICTPENa YMeHBLUASTCA Ha
0,l. BHISHCAHTE BEPOATHOCTEL TOFG, YTO Lenb OYAET mopaXeHa:
a) yeThlpe paza;, 6) TpH paza; B) He MeHee Tpex pa3z. (Omaem:
a) 0,084; 6) 0,302; 8) 0,386.)
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3.17. Nepsuiit pabounii usrotapausaet 40 % waneauil propo-
ro COpTa, a sropoit — 30 %. ¥ xaxnoro paGouero B3AT0 Hayral 110
apa n3mennsa. Kakopa BEpoOATHOCTL TOTO, 4TO; a) BCE YETHIPE M3-
BENUA — BTOpOre copTa; 6) Xord Obl TPH H3CIHI BTOPOTO COpPTa,
B} MEHee Tpex H3lenHil — Broporo coprta. (Omeem: a) 0,0144;
6) 0,1248; B) 0,8752.}

3.18. lpy HekeTOPHIX OApeAeNeHHBIX YCAOBHAX BEPOSTHOCTD
¢OUTE CaMOJIeT TIPOTHBHHKA H3 NEPBOTC 3€HUTHOIC OPYOHA PaBHa
0,4, ua sroporo — 0,5. Caenano no ogHoMy BeIcTpeny. HaliTH se-
POATHOCTD TOrO, YTO: &) CAMONET YHHUYTOXEH ABYMSA CHapAdaMu;
6) caMOJIET NopaxeH XOTS Bbl OAHHM CHapAZOM; B) HH OOMH CHa-
pAi He TTonman B uens. (Omeem:a) 0,2;6)0,7; 8)0,3.)

3.19. BeposTHOCTE BHIMIpHIIIa MO AoTepeiHOMY GWIESTY nep-
BOro Beinycka pasHa 0,2, eroporo — 0,3, Kmeerca no aea 6unerta
KaXgoro Bhinycka. HaliTH BepOSTHOCTB TOrO, YTO BLIMIPAIOT:
a) TpH BuieTa; 6) He MeHee Tpex OHIeTOR; BY MeHee TpeX GHeTOoB.
{Omeem: a) 0,0456; 6) 0,0492; B) 0,9508.)

3.20. Tpn KOMaBHOBI CNOPTUBHOTO {OLIECTBA A COCTABAIOTCH
COOTBETCTBEHHO ¢ TpeMA KOMaHZaMH obectsa B. BeposaTHoctn
BHIATpBIIIEH NepBoit, BTOpoit ¥ TpeThell KOMaHR U3 ofiecTBa A y
COOTBETCTRYIOILHX KOoMaHA W2 oOwecTea B pasHu 0,7; 0.6; 0,4,
KomaHaw nposenu 1o ofoHeil eTpede. Kakosa BeposTHOCTE TOIO,
YTO KOMaHAbl 001ecTBa A BHIMIPAIOT: a) ABE BCTpeyuH; 6) XoTA GBI
oBe BCTpeyH; BYTpH ectpeun? (Omeem: a)0,436; 6)0,604;
B) 0,168.)

3.21. BepoATHOCTL NOPAXEHWA LEAN NMEPBBIM CTPEIKOM TIDH
ofHoM eeicTpene paeHa 0,7, BropeiM — 0,5. HaliTh sepositHoCTE
TOrC, YTO LUEAb OyOET MOPaXeHa: a) ABYMS cTpenkaMH; 6) xoT1a Gbl
OOHHM CTPEAKOM; B) TONLKO OOHHM CTPenKoM. (Omeem: a) 0,35;
6)0,85; 8)0,5.)

3.22. B xopobKxax HaxoAsTCA HeTanu: B mepboit — 20, us HUMX
13 crannapTHeIX; BO BTOpOH ~ 30, M3 HMUX 26 cranmapTHeX. M3
Kaxaol xopoOKi Hayrad 6epyT no ofuoit feranu. Haliti Bepoat-
HOCTB TOrO, MTO: a)00e [eranyd OKaxXyrcd HecTaHAApTHLIMM;
6) oNKa geTanh HecTaHAapTHaA; B) obe AeTaH CTaHIapTHBIC. (Ont-
gem: a) 0,4667; 6) 0,39; 8) 0,5633.)

3.23. Tpu cranka paboTaloT He3aBUCHMO ApYT oT aApyra. Bepo-
ATHOCTb TOTQ, YTO NEPBbifi CTAHOK B TeYEHME CMEHB! BHIARET U3
cTpo#, pasHa 0,1, BTopod — 0,2 u Tperuii — 0,3. Halitu Beposar-
HOCTB TOIO, YTO B TEYEHHE CMEHBI BEIHIYT U3 CTPOA: a) HE MeMee
ABYX cTaHKoB; 0) fBa CTaHKa; B) TpH cTaHkKa. {Omaem. a) (,098;
@) 0,092; g) 0,006.)
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3.24. B Amuxe 50 % netaneit, H3roToBAeHHBIX Ha 3aBome Ne 1,
20 % — Ha 3apogme Ne 2 1 30 % — Ha 3apone Ne 3. Hayran Basgto Tpu
Jetanu, HaliTH BeposiTHOCTE TOTO, YTO: a) BCE TPU AETallH — C 3a-
Bona Ne 1; G) aABe geTtanv — ¢ 3apofa Ne 1; B) Bce TPH J€TaNM — ¢
pasHbIX 3aB0JI0B. (Omsem: a) 0,125; 6) 0,125; 8) 0,03.)

3.25. Ong apapWiHON CHIHANW3ALIMHE YCTAHOBAEHS! JIBa He3a-
BUCHMC PpaloTalOIMX CHrHalH2aTopa. BepoaTHocTb TOro, 4rTo
NpH aBapuH cpaGoTaeT nepBriil CHrHAAKW3aTOp, paBHa 0,9, BTO-
poit — 0,7, Hallr# BepoSTHOCTE TOrO, 4TO NpPH ABApHK:
a) cpaboraioT 06a cHrdanuzatopa; 6) He cpaGoTaeT HH CAHH CHI-
Hanu3aTop; B} cpaboTaer xoTa Gbl ONYH cHrHanu3atop. (Omeem:
a) 0,63; 6) 0,03; 8) 0,97.)

3.26. Ha gpyx crankax obpabaTHBaIOTCH OMHOTHITHBIE DETAAH,
MNosisneHne GpakoBaHHOM AeTanu BAA cTaHKa Ne 1 cocraBnger
3 %, Bna cravka Ne 2 — 4 %. C Kaxaoro cTaHKa B3 Mo ONHON
Jetany, Haltn eepoATHOCTE TOTO, 4TO: a) 00e AeTaay CTaHmapT-
HEie; 0) oaHa AeTanb cTaHOApTHAs: B) ofe JeTany HecTAHOAPTHHE.
(Omsem: a) 0,9312; 6) 0,0676; B) 0,0012.)

3.27. Tpu aBTOMATA M3rOTABAMBAIOT AETaNU, BepoATHOCTE TO-
ro, YTo JeTalb, M3TOTOBACHHAA IEPBLIM aBTOMATOM, — BBICIIETO
KauecTha, pagHa 0,9, ans sroporo — 0,7, mns tperbero — 0,6, Ha-
yrag 6epyT o oAHOH JeTanu ¢ Kaxaoro aproMata. Haidti peposT-
HOCTB TOI'O, MTO X3 B3ATHIX AcTaneil: a) Bce BhICLICrO KaYecTBa;
6) aBe BHICHIErO KauecTBa, B) XOTS Obl 0OHA BRICIIET® KadecTpa,
(Omeem: a) 0,378; 6) 0,456; 8) 0,988.)

3.28. BulyncaWTeABHLIH LIEHTP, KOTOpPHIA HOAXKEH MPOH3BO-
OUTH HENMpepbIEHYI0 06paboTKY Noctynaouleit nngopMallH, pac-
nonaraeT ABYMSA BLIMMCAHTENBHBIMH yeTpolicTBaMu. HM3BecTHo,
4T0 BEPOSTHOCTE 0TKAa3a 38 HEKOTOpOE BpeMs T'y Kaxaoro u3 HHX
pasHa 0,2. HaliTn BepoaTHocTh Ge30TKazHoM paboTst 3a BpeMa T
A} KaxAoTo YCTpoitcTsa; 6) X0T# Obl OOHOIC YCTPONCTEA; B) ONHOTD
yerpoiicrea, (Omeem: a) 0,64; 6) 0,96; ) 0,32))

3.29. UuxeHep BHINONHAST PacyeT, MOAL3YACH TPEeMs chpa-
BOYHHKAMN. BEposiTHOCTH TOrO, YTO UHTEPECYIOLHIHE €TO JaHHEBIE
HaXOATCA B NEPBOM, BTOPOM, TPETHEM CIIPaBOYHNKAX, PABHBI CO-
otsetcTBeHHo 0.6; 0,7; 0,8, HailiTH BepoaTHOCTE TOrO, YUTO HHTEpC-
cyiolHe HHXeHepa JaHHbIE COIEPXKATCH: a) TONLKO B OAHOM chipa-
BOYHHKe; G} TOSLKC B ABYX CAPABOYHMKAX; B) BO Bcex TPEX Cripa-
BOYHHKaX. (Omeem:a) 0,188; 6) 0,452; 8) 0,336.)

3.30. BeposTHocTh GezoTKazHoW paboThi 3a ppemsa T 6Goka,
BXOOAWEro B ipHOOp, paBHa 0,85. J1ha noBHMeH S HANEXKHOCTH
YCTaHABJAHBACTCA TAKOM K¢ pe3epBHLIR 610K, OnpesenuTs sepo-
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ATHOCTH Oc30TKa3HOM paGoThl npuGopa 3a Bpemsa T ¢ yueToM pe-
3epBHoro 6noka, {Omeem: 0,9775.)

4

4.1. 20 % npnbopos MOHTHPYETCH ¢ NPUMEHEHHEM MUKDOMO-
NyAcH, OCTanbHBE - ¢ MpAMeHeHHEM MHTerpanbHbBIX cxeM. Ha-
IEXHOCTL Mpubopa ¢ MpHMeHeHHeM MHKpoMoayaeit — 0,9, unrer-
pansHLIX cxem — 0,8. HaifTi: a) pepoAaTHOCTE HaflexXHOH paBoThl
Hayran B3gToro np#Gopa; 6} BepeATHOCTE TOTG, YTO NMpubop — ¢
MHKPOMOAYAeM, ecn¥ oR Ovblm HcnpapeH, (Omeem: a)(0,82;
6)0,22))

4.2, Deranu nonagzaioT Ha 06paboTKY Ha OMH U3 TPEX CTEHKOB
C BEPOATHOCTAMM,, PABHBIMH COOTBETCTBEHHO 0,2; 0,3; 0,5. Bepo-
STHOCTE 6paKa Ha mepBoM cTaHKe paBHa 0,02, Ma BTopoM — 0,03,
Ha Tpetbem — 0,01. Haditi: a) BepoATHOCTb Toro, YTO CydaiiHo
B3fITas nocae obpaboTku JeTank — cTaHmapTHas, 6) BeposTHOCTD
o6paBoTKH Hayram B3STOM ACTANH HA BTOPOM CTaHKeE, €CAK OHA
oKasanack craHzaptTHoll, (Omeem: a) (,982; 6) 0,2963.)

4.3. Cpean nocTymuBIINX Ha cBopKy aetaneit 30 % — ¢ 3aBoja
Ne t, ocTanbHele — ¢ 3asosa Ne 2. BepoatHocTb Gpaka s 3asofa
Ne 1 paBna 0,02, st 3aBoga Ne 2 = 0,03. HaitTi: a) BepoATHOCTS
TOTO, YTO HAYTAJ B3RTas JeTalb CTaHIAPTHAA, 6} BepoATHOCTD H3-
FOTOBREHHS HayTan B3ATol Jetany Ha 3aBofie Ne 1, ecAH oHa oka-
aanack cTaraapTHoil. (Omeem: a) 0,973; 6)0,302.)

4.4. Tpy apTOMaTa UIrOTARAHBAIOT OAHOTHUIHEIE JETaNH, KO-
TOPHE NOCTYNAWT Ha obiui KouBeiiep. T1poM3BOOHTERBHOCTH
Mepsoro, BTOPOTrO W TPETLETO 2BTOMATOB COOTHOCATEA KakK
2:3:5. BepoATHOCTS TOro, YTO A€TaAb ¢ MEPBOro aBroMaTa —
BBICILETD KaYecTBa, papHa 0,8, ana eroporo — 0,6, o018 TpeThero —
0,7. HaliT BepOATHOCTB TOTO, YTO: a) Hayraj B3ATad ¢ KOHBeiie-
Pa neTanb OKAXETCA BhICIMEND KavecTsa; 6) s3sgras Hayrad neTanb
BRICILETO KAYeCTBa HATOTOBNEHA NEPBHIM aBTOMATOM. {Omeent: a)
0,69;6)0,2319))

4.5. KoMniekToBWKK nonyyaer ans cGopku 30 % neraneii ¢
3apona Ne |, 20 % — c 3aBofa Mg 2, ocTanbHbe — ¢ 3aBoda Ne 3. Be-
POSTHOCTE TOro, YTO FeTanb ¢ 3aBopa Ne | — BHICIIEro KayecTpa,
paBra 0,9, ans netaneit ¢ sapoga Ne 2 — 0,8, anqa netaneii ¢ 3aBona
Nao 3 - 0,6, Haiiti BepodATHOCTL TOTO, 4YTO: a) cnyyailiio BasTas oe-
Taltb = BHICIWEFD KaYecTBa; 6) Hayran B3ATaA detanb BHCIIEro Ka-
4€CTBA WITOTORNEHA Ha 3aBofie MNe 2. (Omeem: a)0,73; 6) 0,2192.)

4.6. 3aroroBxa MOXET NOCTYNHTb 1)1 06paboTKH Ha OAUH U3
ABYX CTRHKOB ¢ BepoATHOCTAMH 0.4 M 0,6 cooTseTcTBeHHO. [pu
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06paboTKe Ha TIepBOM CTAHKE BEPOATHOCTE Gpaka coctaBaet 2 %,
Ha BTOpoM ~ 3 %. HaliTH BepoaTHOCTE TOTO, YTO! ) HAyraj BIATOe
nocne 06paboTKH U3NeNHe — CTAHAapTHOe; 6) Hayraz B3aToe Noc-
Ne 06paboTKH cTaHAApTHOE H3deAHe 00paboTaHO HA MEPBOM CTaH-
Ke. (Omeem: a) 0,974, 6) 0,402.)

4.7. Ha aByx craHkax oGpabaTeiBaloTCA DOHOTHIIHAIE ACTANH.
BepostTHocTh Gpaka Ana crarka Ne 1 cocrapaaet 0,03, ans cTaHKa
Ne 2 — 0,02, O6pabGoTaHHBle ASTAAH CKAAABIBAIOTCA B OAHOM MEC-
Te, IpHYeM AeTaneli, 06paboTaHHbIX Ha cTaHke Ne 1, BaBoe Gonk-
e, 4eM Ha cTaHke Ne 2. HaliTH BeposiTHOCTb TOTO, YTO: a) B3ATa
Hayral Derant 6ymer cTaHZapTHOH; 6) Hayran s3dATas cTaHzapT-
Hasl JeTalb H3rOTOBACHA HA NMepBOM cTauke. {Omeem: a) 0,0266;
6)0,7518.)

4.8. B aucnneitHom gnacce HMeetca |0 nepcoHANbHBIX KOM-
MLIOTEpOB flepBoro THNa ¥ |5 sroporo TMna. BepoATHocTe TOrO,
4TO 33 BpeMs paloThl Ha KOMIBIOTEPE NEPBOTO THIIA He MPOM3oit-
Iet chod, paBHa 0,9, a Ha KOMTIBIOTepe Broporo THita — 0,7, Haiith
BEPOATHOCTH TOTO, UTO: @) Ha cAy4alHO BHOPaHHOM KOMMLIOTEpe
3a BpeMs paboThi He ipouloiinet c6og; 6) KOMITbIOTEP, BO BpemA
paboTHl Ha KOTOPOM He [IPpoH301N0 ¢Gos, — nepsoro THAA. (Om-
gem: a)0,78; 6) 0,4615.)

4.9. B natu sumpkax ¢ 30 miapaMi B KaXIOM COOSPXKHMTCA 10
5 KpacHBIX WIAPOB, B WECTH APYFUX AlKKax ¢ 20 mapaMH B Kax-
JOM ~ 1o 4 KpacHeiX Wwapa. HakTH BepoATHOCTD TOMO, YTO: a) H3
HayrajJ B3ATOTO SIMMKA Haylady B3ATHI wWap OymzeT KpaCHBIM;
6) Hayrax B3sTLIH KpacHBIA WAap CONCPXKHTCA B OAHOM H3 NEPBLIX
nsTH AuKoB. (Omeem: a) 0,1848; 6) 0,4099.)

4,10, TTo AMHHH cBA3Y NEepeAaHo dBa CHrHana THNoBA H B pe-
poATHOCTAMY cooTBeTcTBeHHO 0,8 1 0,2. B cpennem NpMHKMaeTcA
60 % curHanos THNa A u 70 % tuna B. HaiiTh BeposTHOCTH TOTO,
yTO: a) NOCAAHHBIH cHrHan Gyaer NprHHAT; 6) NPUHATHIR CHIHAN —
THna A. (Omeem: a) 0,62; 6) 0,7742.)

4.11. [Ing curHaan3alMp © TOM, 4T0 peXXHM paoTel aBTOMATH-
yecKoi THHHH OTKNOHAETCA OT HOPMAILHOIO, HCMOAL3YIOTCA HH-
OAKATOPH ABYX THIOS, BepOATHOCTH TOTO, 1TO HHAHKATOP NIPHHE-
LAEXUT K OAHOMY W3 OBYX THNIOB, PaBHBH COOTBETCTBEHHO 0,4
0,6. Npw HapyieHUH paboTH AMHUM BEPOATHOCTD cpabaThiBaHUA

HHIMKATOpPA [EpBOTo THNa paBHa 0,9, Broporo ~ 0,7, a} Haiith Be-
POSITHOCTB TOTO, YTO HayraA BbIGpaHHBIA HHAMKaTOp CpaboTaeT
NMpH HapyWeHHH HOpManbHoit paboTst NMHKH. 6) EHAKMKaTOp cpa-
Gotan. K xakomy TMAY OH BEpOSTHEE BCero NprHagnexur? (Om-
gem: a) 0,78; 6) xo BTOpOMY.)
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4.12. Pe3arcTop, NOCTaBleHHbBIH B TENEBU3OP, MOXKET NPAHAA-
NlexXaTh K 0AHOH W3 ABYX NapTHii ¢ BepoaTHocTAMH 0,6 1 0,4. Be-
POATHOCTRY TOIO, YTO PE3NCTOP NpopaboTaeT rapaHTHHHOE YHCNO
qacoB, ANA STHX MApTHH paBHBLL cooteeTcTBeHHo 0,8 n 0,7,
a) HaiiTit BepoATHOCTE TOTO, 4TO BIATHIA HayTal pe3sucTop npopa-
60TaeT rapaHTHilHOE YHcno vacon. 6) Pesucrop npopaboTtan ra-
paHTHiiHOe yucho YacoB. K KakoH mapTuH oH BeposiTHee BCero
npuHamnexut? (Omsem: a) 0,76; 6) K nepeoii.)

4.13. [1pn OTKNIOHEHHH OT LUTATHOTG peXHMa paboThl NoTOY-
HOH AuHKHK cpaGaTkiBaloT cHrHanuzatop Tuna T-1 ¢ BepoATHOC-
Tbt0 0,9 ¢ cHrHaaH3aTop TMNa T-2 ¢ peposaTHOCTLI0 0,8, Bepost-
HOCTH TOTO, 4TO AWHHKA cHa0XeHa CUrHaNIH3aTOpaMu THNOB T-1 H
T-2, paeHbl cooTBeTcTBeHHO 0,7 W 0,3, a) HaitTi seposTHOCT TO-
1o, UTO MpH OTKNOHECHHH OT WTATHOIC peXXuMa paBoThl CUTHAIH-
3atop cpabotaer. 6) Curnanusatop cpabotan. K kakoMy THIIy oH
BepOATHEE Bcero NpHHATNEKHUT? (Omaem: 2) 0,87 6) T-1.)

4.14. 114 y4acTHA B CTYISHYECKHUX CNIOPTHBHEIX COPEBHOBAHH-
ax sbizeneHo 10 yenosek K3 nepeoi rpyniibi W § W3 BTOpoii. Bepo-
ATHOCTh TOrO, YTO CTYASHT MepBOit TPYNIB TONAfeT B COOPHYIO
HHCTHTYTa, pasHa 0,8, a Ana crynenra sropod rpynnei — 0,7,
a) HaiiTH BepoATHOCTS TOTO, YTO cNyyaiiHO BHIGpaHHLIA CTYAEHT
nonan B c6OpHYI HHCTHTYTA. 6) CTyaeHT nonan g cOOpHYIO MHC-
Tutyra. B xakoil rpynine oH BepoATHee Bcero yyutca? (Omeem:
a) 0,7555; 6) B nepBoil.)

4.15. Ha cGopKy nocTynaiot aeranu ¢ Tpex Kouseiiepos. [lep-
Briti gaet 25 %, eropoit — 30 % W TpeThit — 45 % Aetaneit, nocrty-
1alouuX Ha cGopky. C nepeoro KoHpeliepa B CpeIHeM MOCTYTAeT
2 % ©paka, co eroporo — 3 %, ¢ TpeThero — ! %. Hairrn Bepoar-
HOCTh TOrO, YTO: a) Ha cOOpKy noctynuna GpakosaHHas AeTaib;
6) nocrynusinasn Ha cQopky GpakosaHHad OeTaNnb — CO BTOPOTO
KoHBefiepa. (Omeem: a) 0,0185; 6) 0,4865.)

4.16. B 3Byx kopoBKaxX MMEIOTCS! ONHOTHITHBIE KOHASHCATODYL.
B nepBoit 20 koHZeHCATOPOB, 13 HAX 2 HEHCMPABHLIX, BO BTOPOH —
10, #¥3 HUX 3 HencnpaBAbIX. a) HaliTy BEpOATHOCTL TOrO, YTO Ha-
Yran B3ATHIH KOHOEHCATOP 13 cNYyYailHO BRIOpaHHO! KOpoGKH ro-
0eH K Henoas3esaHHw. 0) Hayran e3saThiif KOHREHCaTop oKazanca
roaHeiM. M3 Kakoi KopobGKH OH BepoTHee BCero saqt? (Omeem:
a)0,8333; 6) vz nepsoil.)

4.17. B TeNepHIMOHHOM aTenbe HMeeTCA 2 KHHECKOMNA NepBo-
ro TMNa H 8 propore THNA. BepoATHOCTE BLIIEPXKATL TApaHTHI-
HBIF CPOK AN9 KHHECKONOB AEpBOre THRNA paBHa 0,9, a ana sro-
poro THRa - 0,6. HaiiTH BepoATHOCTE TOro, 4TO; a) BIATHI Ha-
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yFaJl KHHECKO BRIACPXHT rapaHTHAHDBIN cpoX; 6) B3AThIA Hayras
KYWHECKOT, BhlAEpXapBlikil rapaHTHiHBI CpoK, MepBOro THNA,
(Omeem: a} 0,66; 6) 0,2727.)

4.18. ¥ cHopminxka 16 neTane#, MIroTORAEHHEIX HA 3aBode No |,
u 10 getaneil, H3roToBAEHHEIX Ha 3aBode Ne 2, BepedaTHocTH Toro,
YTO JETANH BBIOCPXKAT FApAaHTHIHBIA CpOK, paBHBI COOTBETCTBEH-
HO [Is Aetaneid ¢ zasoga Ne | — 0,8; ¢ zaBoga Ne 2 — 0,5, a) Haitru
BePOATHOCTE TOTO, YTO B3ATAsA HayTal A¢Tank npopaboTaeT rapaH-
THiHLINA cpok. G} Basrast Hayraa AeTanbk npopaboTana rapaHTHi-
HH# cpok, Ha KaKkoM #3 3aBOAOB OHa BEpOATHEE BCETO H3TOTOBRNE-
Ha? (Omeaem: a} 0,8384; 6) Ha neppoM.)

4.19, Tenerpadnoe coflLIeHHAE COCTOUT W3 CHTHRAOB «TOUKa» H
«THpe», OHH BCTPEYAKTCA B NepeiaBasMbiX COOOILEHHRX B OTHO-
wieHHH 3 : 3. CtaTHyecKie CBOHCTBA IIOMeX TAKOBEL, YTO HCKaXKA-
10TCA B cpedHem 2/35 cooGinennil «Toukas u 1/3 coobmeHHH «TH-
pe». HaiiTH BeposSITHOCTBL TOTG, YTC: a) HepelaBaeMBIi CHTHan
NPHHAT; 6) IpHHATHI CHEHAN — «THpe». (Omeem: a) 0,5; 6) 0,3.)

4.20. IIng n0OHCKOB CMYCKAEMOT0 anMnapaTa KOCMHYECKOro Ko-
pabns BoificieHO 4 BepTOJIeTa NEPBOTO THIIA 1 6 B¢PTOETOB BTOPO-
ro THa. Kaxietit seprofier nepBoro THta 00HApYXKHBACT HAXOAN-
mMitca B palfoHe NMoNcKa annapar ¢ BepoATHOCTHIO (.6, BTOpoOTO
THNA ~ ¢ BepoATHOCTLIC 0,7, a) HaitTi BepoATHOCTL TOTO, 4TO Ha-
yrafl BuOpaHBLIH BepToNeT OOHapyXHT anmapart. 0) K xakoMmy TH-
Ny BeposTHee BCEro MPUHANNEKMUT BEpTONET, OOHAPYXHUBLIMA
cuyckaemslit anmapat? (Omeem: a) 6,66; 6) Ko BTOpOMY.)

4.21. [1puGop COCTOMUT W3 IBYX YMIOB OHOIO THIIA K TPEX YTOB
proporo Tuna. HazexHocTs paboThl B TeYeHHE BpeMeHH T 0 y3-
Aa nepeorc THna pasHa 0,8, a Ana yana eroporo tuma — 0,7
a) HaiiTi BepOATHOCTD TOTO, YTO Hayraf, BEIGpaHHLIN y3en npopa-
GoTtaeT g TedeHMe BpemeHH T. 6) ¥aen npopabotan rapaHTuiiHoe
ppems T. K kakomy THNy oH sepoATHee Bcero oTHocHTeA? (Om-
gen: a) 0,74; 6) Ko BTOpOMY.)

4.22. TaccaxHp MoXeT OBpaTUTLCS 3a MoAydeHHeM Omaera B
OfiHY M3 TPeX Kacc BoK3ana A AW B OfHY H3 NATH Kace Bok3ana B
BepoaTHOCTE TOFO, 4TO K MOMEHTY MPHXOAA Naccaxyupa B Kaccax
BOK341a A HMEITCH B npofake 6uieThl, pasda 0,6, B Kaccax BOK-
sana B — 0,5. a) Haiity BepoATHOCTE TOrG, 4TO B Hayraa euifpaH-
HOM kacce UMeeTea B npopaxe 6mner. 6) NMaccaxup Kynuwn Guner.
B kacce Kakoro BoK3ana OH BeposiTHee BCero KymneH? (Omeem
a) 0,5375; 6) B Kacce Bok3ana B.)

4.23. B BoliMHCHTENBHOI NaGopaTophk 40 % MHUKpOKaALKY.NS-
TopoB M 60 % aucnaees. Bo Bpema pacueta 90 % MUKpOKATbKYAA-
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Topoek U 80 % mucnneep paGoTatot Ge3oTKa3HoO. a) Haliru Bepodr-
HOCTE TOTO, MTO HAYTAJ, B3ATANA BEYMCANTENBHAS MalllMHA IPCpa-
Gotaer Ge30TKa3HO BO BpeMa pacdeta. 0) BuipaHnas malimHa
npopaboTana §e30TKa3zHO BO Bpema pacyeTta. K KakoMy THNY Bepo-
ATHEeE BCero oHa npuHagnexXut? {Omaem: a) 0,84; 6) K aucnneam.)

4.24. B cocrab G1oka BXxoaAT 6 paIuoaaMi Oepsoro Tuna u 10
BTOporo. FapaHTHHHBIA cpok OOBYHO BhACPXKUBAICT 80 % pagno-
JamMit nepsore Tuna u 90 % groporo Tuna. Halitu BeposiTHOCTE TO-
ro, YTO: a) Hayrad B3sTad paiWosiaMna BbIACPKWT rapaHTHHHBIA
¢cpokK; 6) panyonamMna, BbACPXKaBIIasa TaPaHTHIHBIA CPOK, TIepBO-
ro Tuna. (Omeem. a) 0,8625; 6) 0,3478.)

4,25, Ha c6opxy nocTyiaoT AeTaMH ¢ TpeX aBTOMATOB, IIPHYCM
¢ nepeoro 30 %, co aTopore 40 % 1 ¢ TpeTeero 3) % Beex AeTancit.
BeposTHOCTb 6paka aAs epporo apToMata pasHa 0,02, mia sTopo-
ro — 0,03, ana tpetbero — 0,04, a) HaiiTH BepOATHOCTE TOTO, YTO
BISITAA Hayral getane — OpakoBaHHas. 6) Bastaa Hayran metaib
oKasanack SpakoBaHHoMR. C KaKoro aBTOMATa OHA BEPCSTHEE BCETO
nocrynuaa? {Omeem: a) 0,03; 6) co BTOpOTO WAH TPETLETO.)

4.26. HmeeTea 6 kopobok auoaos THNa A U 8 xopobok aHonoB
THnia B. BepoaTHoCTk GeaoTkasHel paGoTel AMoaa THMNA A paBHa
0,8, THna B - 0,7. a) HaliTit BepoSTHOCTL TOTC, YTO B3ATHIN Hayraj
IHOA NpopaboTaeT rapaHTUHAHOE YHUCAC YacoB. §) B3areiil Hayran,
JHon npopaGoTan rapaHTHiHOe YHeno YacoB, K kakoMy THIY OH
BEPOATHEE Beero oTHocHTea? (Omeem: a) 0,7429; 6) k Tuny B.)

4.27, J1nst y4acTHs 8 CTYAEHYECKHX CTIOPTHBHBIX COPEBHOBAHM-
AX BHIDEACSHO H3 TIEPBO# MpyAnbt 5 CTYISHTOB, 13 BTOPOH U TpeTrel —
COOTBETCTBEHHO 6 ¥ 10 ¢TyoeHTOB. BepOaTHOCTH BHINOMHEHUA
HOPMBl MacTepa CITOPTA PABHB COOTBETCTBEHHO AN CTYACHTOB
nepeoii rpynnu — 0,3, Bropoid — 0,4, Tpetveil — 0,2. HaliTu pepo-
ATHOCTE TOTO, YTO: a) Hayrag B3ATbIN CTYHACHT BEIMOJHWT HOPMY
MacTepa crnopra; 6) cTYIeHT, BHINOAHHBUIMA HOpMY MacTepa
cnopTa, YYUTCA BO BTOpoil rpynne. (Omeem: a) 0,28; 6) 0,4.)

4,28, Ha yuacTke, varotapaupaoouiem SoNThl, MEPBLIH CTAHOK
apoU3BcaunT 25 %, Bropoil — 35 %, Tpetuit — 40 % Bcex Hanenui,
B npoaykKuHH Kaxaero W3 cTaHKoB Opak coCTaBnsieT cOOTBET-
¢cTReHHo 5 %, 4 %, 2 %. HaliTi BEpOATHOCTE TOTO, YTO! a) B3RTLIH
Hayraf bont — ¢ gedexrom; 6) caydaitHo BIATHIA GOAT ¢ AedeKTOM
H{3TOTOBAEH Ha TPeTheM cTaHke. (Omeem: a) 0,0345; 6) 0,2319.)

4.29. Ha cBopky nocTynaioT HeTafti ¢ YeThipeX ABTOMATOB.
Mepsbiit o6paGaTribaet 40 %, Bropoh — 30 %, Tperuti — 20 % u
yeTBepTaift — 10 % Beex Aetaneii, nocTynawwmx Ha cbopky. flep-
BbIl aproMar paer 0,1 % 6paka, sTopoii — 0,2 %, Tpetnii — 0,25 %,
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yetBepThifl ~ 0,5 %. HaliTh BepodaTHOCTL TOTO, 4TO: a) Ha ¢GopKy
NOCTYIMT CTAHAAPTHAA AeTank; 6) nocTynusasg Ha cGOpKy cTaH-
JapTHaA JeTajlb HITOTORIEHA NEPBLIM aBroMaToM. (Omeem:
a) 0,9935; 6) 0,4022.)

4.30. Tpoussoswrcs cTpensa o MULIEHAM TpeX THTIOB, H3 KO-

“TOpBIX 5 MHLIeHeH THNa 4, 3 MumeHH TUNA B ¢ 3 Muweny tuna C.

BepoaTHocThL monagavus B MALIeHb TUNA A pasra 0,4, B MHIICHB
THra B — 0,1, B MHes tHna € — 0,15. Haliti seposTHOCTb TOTO,
4TO: a) MHILEHE GYAET NopaXKeHa MPH OAHOM BRICTPEAE, ecNH Hel3-
BECTHO, 110 MHINEHH KAKOTO THMA OH GuUT chenaH; G) IpH olHOM
BBICTpENE (€CNH HEHIBECTHO, NO MHULICHH KAKOTO THHA OH CLENaH)
Oymer nopaxeHa MUILEHE THNA A. (Omeem: ) 0,25; 6) 0,7273.)

5

5.1, BcXOXeCTb CEMAH HEKOTOPOro pacTeHWHd COCTABIAET
80 %. Ha#itn BepOATHOCTbL TOIO, YTO H3 6 MOCEAHHBIX CEMSAH
B3OHAYT: a) TpH; O) He MeHee Tpex; B)UeThipe. (Omeem:
a}0,08192; 6) 0,98324; B) 0,24583.)

5.2. B ceMpe uerBepo gereii. TIpMHMMas paBHOBEPOSTHBIM
poXfieHHe MAaTBYHKa U AEBOYKH, HaiftH BEpOATHOCTH TOTO, YI0
MaJBINKOB B CeMbe: a) TpM; 6) He MeHee Tpex; B) ABa. (Omeem:
a} 0,23; 6) 0,3125; B) 0,375.)

5.3. Cpeln 3aroToBOK, H3rOTaBIHBACMBIX paGOYHM, B cpeaHEM
4 % He ynoBAETBOPAIOT TpeGoBaHHAM cTatAapta. HaliTn Bepost-
HOCTE TOTO, 4TO CPEAY § 3aroTOBOK, B3ATHIX AN KOHTPOAS, Tpe6o-
BAHMAM CTAHAAPTA HE YOOBJIETBOPSIOT: a) He MeHee NATH; 6) He
Gonee naTh; B) aBe. (Omeem: a) 0,9784; 6) 0,2172; 8) 0,0204.)

5.4. BeposiTHOCTL BLIMrPBIIA O OAHOH OBNKraunH Tpexnpo-
UeHTHOro 3aiMa paBHa 0,25. Hality BepossTHOCTE TOrO, 94TO H3
BOCBMH KYIUIEHHBIX OOAWrauMii BHUrPHIUHBIMKH  GKAXYTCA!
a) TpH; 6) OBe; B) He McHee ABYX. (Omeem: a) 0,2076; 6) 0,3115;
B) 0,6329.) .

5.5. BeposTHOCTb yCMeIHOM CAAYH CTYACHTOM KaX10ro U3 Ms1-
TH 3k3ameHoB pasHa 0,7, HaliTH BepOSTHOCTL YCTIELUHOMN COAYH:
a) Tpex 3K3aMeHOB; 6) ABYX 3K32MEHOB; B) He MeHEe LBYX YK3aMe-
HoB. (Omeenm: a) 0,3087; 6) 0,1323; 8) 0,9692.)

5.6. BepoATHoCTb paloThl KaXHZOTO H3 CEMH MOTOPOB B aH-
HuIft MOMeHT paeHa 0,8. HaliTH BepoaTHOCTL TOrO, 4TO B ZAHHBIH

- MOMEHT BKJIOYeHBI: a) XoTA bl OJMH MoTop; 6) iBa MoTopa;

B) TpH MoTOpa. (Omeem: a} 0,99998; 6)0,0043; 8) 0,1435.)
5.7. B Tencatenke wiMeetcs 7 Tenepuzopos, A Kaxaoro Tene-
BH3Opa BEPOATHOCTE TOTO, 9T0 B BaHHBIH MOMEHT OH BKJIIDUEH,
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pasna 0,6, HaliTit BeposTHOCTE TOTO, YTO B AAHHBIN MOMEHT BIIO-
4eHBl: a) YeThipe TeaepH3opa; 6) xoTa 6bl OAUH TENCBHIOP; B) He
MeHee TpeX TeaeBH30poB. (Omeem: a)0,2916; 6)0,9999;
B) 0,9477.)

5.8. ITpu MaccoBOM TPOHIBOACTEE NOAYNPOBOAHHKOBLIX THO~
AoB BepoATHOCTL Gpaka npu popmoBKe paBHa 0,1. Haitti Bepoar-
HOCTB TOTO, YTO M3 BOCBMH AHONOB, fposepseMbiXx OTK, Gpako-
BaHHELIX §yHeT: a) apa; 6) He MeHee ABYX; B) He Oonee asyx, (Om-
gem:a}0,1488; 6) 0,1871; ) 0,9617.)

5.9. BepoATHOCTD MOpaXeHHa MULUEHH 1A JAHHOFO CTPEAKa B
cpenrem cocrapaser 80 %. CTpenok npoussen & BLICTPENOB NO
MHLIeHH. HalTH BepogaTHOCTL TOTO, YT0 MULICHD BbUIa MopaxeHa:
a) ATk pa3, 6) He MeHee ATH pa3; B) He Gonee MATH pas. (Omeem:
a) 0,3932; 6) 0,6554; 8) 0,7379.)

5.10. BepoATHOCTL CAAYY IKIAMEHA LA KAXEOTO M3 WECTH
cTyAcHTOB paBHa 0,8, HaiTH BeposSTHOCTB TOrO, 4TO 9K3aMeH Cla-
HYT: a) NATb CTYAeHTOB; ) He MeHee NATH CTYICHTORB; B) He Gonee
TIATH CTYAEHTOR. (Omeem: a) 0,3932; 6) 0,6553; B) 0,7379.)

5.11. BepoaTHOCT: MOpaKeHUA B KaXnoil WIaXMaTHON MapTHH
s urpoka paeHa 0,5. HaliTw BepoATHOCTh TOTO, YTO OH BLIHTPaN
B WECTH TApTHAX: a) x0T4 OBl ORHH pa3; §) ABa pa3a; B) He MeHee
ABYX pas. (Omeem: a) 0,9844; 6) 0,2344; ) 0,8906.)

5.12. Bexoxeets ceMsiH THMOHa coctasnser 80 %. Haiiti be-
POATHOCTE TOTO, 4TO W3 3 MOCeSIHHBLIX CeMSAH B3OHOYT: a) ceMb;
6) He Gonee cemu; B) 6onee ceMu. (Omeem: a) (,302; 6) 0,5638;
B)0,4362.)

5.13. [Tpu wramiioBke HU3aenuii OutBaeT B cpeaHeM 20 % Gpa-
Ka. [Lrg KoHTpona oro6pano 8§ uagenunii. HailTu: a) BeposrHocTh
TOTO, UTO ABA UIACNHA CKAXYTCH OpaKOBAHHBIMU; §) HAWBEPOAT-
Heliee 4ycno OpakOBAHHLIX W3DENIH; B) BEPOSITHOCTL HAaMBE-
pPOATREHILEro YHcTa GpakoBaHHBIX H3genuii. (Omeem: a) (,2936;
6) 1; 8) 0,3353.)

5.14, Cpean u3pes M, NOOBEPraBIIMXCH TepMHYECKOlR obpa-
B6oTtke, B cpeareM 80 % soiciiero copta. Hafity BeposTHOCTE TOTO,
YTO Cpear DATH M3eauii: a) XoTa Gbl YeTbipe BHICHIErO COPTa;
G) 4eTHIpE BHICIDETO COPTA; B) He Godee HeThIpex BRICUICIO cOpTra,
(Omeaem: a) 0,7373; 6) 0,4096; B) 0,6723.)

5.15. Onroan Gaza o6cnyxusaeT 6 MarasuHos. BepoATHocTh
NoAy4eHUs 3aABKy 6a30i Ha JaHHbIA AeHb L1 KaXIOro H3 Mara-
3uHoB pasHa 0,6, HaliTH BepoATHOCTE TOTO, YTO B 3TOT JeHE GYALT:
a) AATH 3a8BOK; §) He MeHee MATH 3aABOK; B) He DoNee mATH 3a-
ABOK. (Omsem: a) 0,1866; 6) 0,2333; ) 0,9534.)
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5.16. Tlocne 3yGodpesepoBkn wecTepeH y pabodero B cpenreM
roay4aerca 20 % HecTaHZAPTHEX mecTeped. HaitTv BepodaTHoOCTD
TOFO, 4TO CPedM B3ATHX LWECTH MeCTEpeH HECTAHOApTHRX Oynet:
a) TpM; 6) He Godee Tpex; B) xoTd 6w omHa. (Omeem: a) 0,0819;
6) 0,7209; 8) 0,7379.)

5.17. I'lpu nepepaue coobuieHUN BEPOATHOCTE UCKAKEHHS Of-
HOro 3HaKa papHa 0,1, HaliTH BepoATHOCTE TOTO, UTO COODLICHHE
u3 10 3HaxoB: a) He OYAeT HCKAXEHO, §) COTEPXKHT TPH HCKaXe-
HHY; B) COAEPXHT He Gonee Tpex HCKaxeHui. (Qmaem: a) 0,3487;
6) 0,0574; B) 0,9872.)

£.18. INponykima, noctynalonmias v3 uexa B OTK, He yaopgeT-
BOpPAET YCIOBHAM CTAHIAPTA B ¢peAHeM B § % cnydaes. Haiiti pe-
POATHOETE TOTO, YTO U3 Hayral B3ATBIX CEMH H3ENM He yAOBAET-
BOPAIIOT YCNOBMAM CTAHOApTa: a) WIecTh H3deauii; §) He McHee
IHEeCTY W3Nenuii; B) MeHee wiecTH Magenunit. (Omeem: a) 0,000002;
6) 0,000002; B) 0,999998.)

5.19. BeposiTHOCTE MOPAXKCHHA LEeAM MpH OJHOM BHICTpede
papHa 0,4. [TpousbeneHo 8 BHcTpenos. Hatity BepoaTHOCTE Nopa-
WKeHUA UeH: a) TpH pasa; 6) HauBepoRTHEHLIEe YHCNO0 pas; B) XOTH
OBl OOHH pa3. (Omeem: a) 0,2787; 6) 0,2787; B) 0,9832.)

5.20.*Bepoa'mocrb TOT'O, 4TO H3AEAKE NPOHIET KOHTPOAb, paB-
Ha 0,8. HaifTH BepoATHOCTE TOTO, YTO H3 LIECTH U3NCAHH KOHT-
ponb npollayT: a) NATL Madenuit; 6) He MeHee IIATH H3ReAnit; B) He
Gonee NATH Halenuit. (Omsem: a) 0,3932; 6) 0,6553; B} 0,7379.)

5.21. Cpeau aetaneif, YaroTaBHBaeMblx pabouuM, B cpeiHeM
2 % HecrangapTHIX. HaliTH BeposdTHOCTE TOTO, YTO CPEIH B3s-
ThIX HA HCOBITAHWE MATH AeTamel: a) TP HECTAHIAPTHBIX;
6) 6yaeT HAMBEPOATHelLIEE YHCNC HECTAHAAPTHBIX feTaneli (uz
[ATH); B) HU OQHGH HecTaHaapTHOM neTanu. (Omeem: a) 0,00008;
6) 0,9039; ) 0,9039.)

5.22, BeposAITHOCTL NMepeBLITONHEHHA TOAOBOTO MAaHa A
Kaxmoro U3 BoceMi paGouyx pasHa 0,8. HaliTh BepoaTHOCTB TO-
ro, 4T0 REPEBLINOAHAT 'OAOBOH MNaH: a) x0T Bbl oMK pabouui;
6) npoe paGoumx; B) Tpoe paGounx. (Omeem: a)0,999997;
6) 0,001146; B) 0,00917.)

5.23. BepoATHOCTb TOpaXeHHS HENMM NpPH OOHOM BHICTpeAe
paeHa 0,8. MpoussegeHo 7 BuicTpenos. Halitu BeposTHOCTE TOTO,
YTO UMENTO MECTO! ) YeThipe NopaXeHHa uenu; 6) wecTh mopaxe-
HHMit; B) He Gonee WecTH NopaxeHui. (Omeaem: a} 0,1147; 6) 0,367;
B) 0,7903.)

5.24, BepoAaTHOCTD MOPAXEHHA LeNH KaxXAbIM H3 CEMH Bbi-
cTpenos paBHa 0,8, HaiiTU eepoATHOCTs ROpaKeHUS LEAH:
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a) ABYMA BEICTpesaMH; 6) XoTa 6Ll OIHUM BHCTPENOM; B) HE Me-
Hee 4YeM Tpemsa BhicTpefiamu. (Omsen:: a)0,0043; 6) 0,99998;
B) 0,9953.)

5.25. BepoATHOCTb MOTOMUTH CYAHO OZHOH Topneaoll paBHa
0,2. Bumymeno 5 topnes, Halitn BeposTHOCTH TOTO, YTO HMeeT
MECTO: a) TPK NONAJAHHA B CYAHO; §) He MeHee TpeX monanaHmi;
B) dHeTeipe nomanaHna. (Omeem: a) 0,0512; §) 0,05792; s) 0,0064.)

5.26. BepoATHOCTL NOMaflaHUA B UENL APH OAHOM BLICTPENE H3
BAHTOBKH paBHa 0,3. Ipousseneno & sbicTpenos, Hakiti peposit-
HOCTh TOTO, YTO NPOK3OLILIO: a) TPU MONANAHWA B LeAb; 6) MATH
nonaganni; 8) He meHee rATH nonagadui. (Omeem: a)0,1852;
6) 0,010206; B) 0,010935.)

5.27. BepoaTHocTh NOpaXeHHA MUILIEHW TIPH OXHOM BHICTpEe
pasHa 0,6. [poussenero 5 BuicTpenoB. HailTu BepoaTHocTs Toro,
4TO GyleT HMETh MECTO: 4} YETHIPE NIOPAKEHUA UCAH; §) He MeHee
qeTelpex MopaXkeHWH; B) TpH nopaxeHusa. (Omegem: a) 0,2592;
6) 0,33696; B) 0,3456.)

5.28. BeposTHOCTb NOTIamaHHs B Leb paBHa 0,3. Oanospe-
MEHHO cOpackiBaetca 6 GomM6. HallTH BEpOATHOCTE TOro, YTO B
LeAb MeNanaoT: a) YeToipe GoMOBL; §) He MeHee yeTHpex HoMoO;
B) He Gonee uerwipex GomG. {Omeem: a) 0,059535; 6) 0,07047;
8) 0,9891.)

5.29. Cpean aeraneil, narotTapanpaeMbiX pabognM, B cpeaHeM
4 % 6pakoBaHHbix. HaliTi BepOATHOCTb TOrO, YTO CpedM BIATHIX
Ha KOHTPOJL NATH AeTaneil: a) ABe 6paxoBaHHEle; §) x0Ta 65l 04HA
OpakoBaHHasi; B) He¢ 6Gonee onHoi. GpakoBaHHo#., (Omeem:
a} 0,014156; @) 0,1846; B) 0,9852.)

5.30. BeposTHocTh BHIWIpaTh No OZHCH ofnuranyu rocysap-
CTBEHHOTO 3aliMa paBHa 1/3. HaliTM BEpOATHOCTE TOrO, UTO, HMES
6 ofnuraunft aToro 3akiMa, MOXHO BLIMIPATh: a) N0 ABYM OBRNIa-

mmAM; 6) No TpeM obnurauuaM; B} He MeHee YeM o ABYM ODIHra-
uuam. (Omeem: a) 0,3292; 6) 0,2195; B) 0,6485.)

6

6.1. BepoarHocTs NOSBIEHHA COOMITANH B KAXIOM ¥3 HE3IABH-
CHMBIX HCAbITaHUH pagHa 0,25. HaliTy BepORTHOCTE TOrO, YTO CO-
GpITHe HacTynHT 59 pas B 243 ucnsiTaHUAX. (Omeem: 0,0167.)

6.2. BepoaTHOCTE MoABAEHHSR COOBITHS B KAXKIOM M3 HE3aBH-
CHMBIX #ciibiTaHWit paBHa 0,8. HalitH BeposTHocTh TOTO, YTO B
144 ucnpiTaHnAx cobuiTHe HacTynuT 120 pas. (Omaen: 0,0504.)
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6.3. BepoATHOCTE NOABNEHHA cOOBITHA B KAKIOM H3 HE3aBH-
CHMBIX uCrbItaHnil pabHa 0,2. HafiTH BepOATHOCTL TOTO, YTO CO-
GbiTHe HACTYITHT 25 pas 8 100 ucnibmaHuax. (Omeem: 0,0456.)

6.4, BepoaTHOCTb MOSBAEHUA COGLHITUA B KaXgoM W3 2100 ne-
3aBHCHMBIX UcipTadMit pasHa 0,7, HaliTi BepoSTHOCTH TOTO, YTO
co0ObiTHe HacTynmuT He Menee 1470 pas u He Sonee 1500 pa3. (Om-
gent: 0,4236.)

6.5, BepoaTHOCTE NPOM3BOACTRBA GPAKOBAHHON AETANH paBHa
0,008. HaiiTH BepOATHOCTE TOTO, WTO W3 B3ATHIX Ha nposepky 1000
geraneit 10 GpakoBaHHBIX. {(Omeem: 0,0993.)

6.6. BeposITHOCTb HOABACHHA COBLITUA B KAXIOM H3 HE3aBH-
CHMBIX HCIIBITAHMIA paeHa 0,2, Hailti pepodaTHOCTE TOTO, YTO €O-
Gurtite HacTyniAT 20 pas B 100 ncnermanusax. (Omsem: 0,0997.)

6.7. BeposiTHoCTb TpoMaxa TIPH OJHOM BLICTPENS NO MHIIe-
HH papHa 0,1, CKOABKO BICTPENOB HeOOXOAHMO MPON3IBECTH,
4yTo6k! ¢ BepOATHOCTRIO 0,5544 MOXHO ObN0 YTBEPXAATh, 4TO
OTHOCHTENbHas 4acTOTa NMPOMaxa OTKIOQHUTCA OT MOCTOAHHOM
BEPOATHOCTH MO aGCOMOTHOH BeNMuKHe He Oonce YeM Ha 0,037
{Omeem: 400,)

6.8, Cpeanee umcio MallMH, NpEOHLIBAICIIKX B apTOMapK 3a
1 MuH, pasHo npyM. HaifTH BEpOATHOCTD TOrO, YTO 33 5 MHH NpH-
GVIET He MeHee JABYX MAIIHH, CTH MOTOK NpUBHITHA MALIUH MPpo-
creituit. (Omsem: 0,999505.)

6.9. BepoaTHOCTE HapYIl¢HHA CTAHAAPTA [IPH LITAMIIOBKE Kap-
SoantoskX koneu pasHa 0,3. Hailtn BepoaTHOCTE TOTO, YTO RAA
800 3aroToBoK yrcAO HPaKOBAHHBIX XONEL, 3aKAYEHO MeXay 225
M 250, (Omeem: 0,6543.)

6.10. BepoaTHOCTb NOPAKEHUA MULIEHH NP OAHOM BRICTpEAe
papHa 0,8. HaliTH BepOATHOCTD TOI0, YTO fpH 100 BEICTPENaX MH-
meHb BYAET NopaxeHa He MeHee 75 pas. {Omsem: 0,8944.)

6.11. BepoaTHOCTL NOABAEHHUS COOBITHA B KAKAOM HE3ABUCH-
MCM HCNEITAHKH paBHa 0,7, HaliTu sepoaTHocTe TOTO, uTO B 100
HCMBITAHHAX coGLITHE HACTYITHT He Gonee 70 pas. (Omeem:0,5.)

6.12. HaitT# BepOATHOCTD OAHOBPEMEHHOIO ocTaHoBa 30 Ma-
WRH #3 100 paBoTaOMWHX, eCAH BCPOATHOCTE OCTAHOBA IR KaX-
nolt MamuHe pasHa 0,2, (Omeem: 0,0044.)

6.13, Annaparypa cocTouT H3 1000 anemeHTOB. BepoaTHOCTD
OTKa3a OfIHOTO 3/1eMeHTa 3a BpeMs T papHa 0,001 U He 3aBUCHT OT
paboThl Apyrux aaeMeHTOB. HalTH BepOATHOCTE OTKA3A HE MEHEE
AByX 3neMeHToB. (Omeent: 0,264.)
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6.14. HaliTu BeposaTHoCTh MoOpaXeH#s MHINEHH 75 pas npH
100 BLICTPENaX, ECAH BEPOATHOCTh MOPAXXeHNS IIPH OAHOM BH-
cTpene pasHa 0,8. (Omeem: 0,0456.)

6.15. CtaHoK cocTouT M3 2000 He3laBHCHMO paGoTaloLLuX y3-
J0B. BepoATHOCTb OTKaza OZHOTO YA B TeYeHHe roga paBHa
0,0005. HallTH BEpOATHOCTE OTKA3a B TEMEHHE roja ABYX yaNnos.
{Omeem:0,1838.)

6.16. TlpoMBILIEHHAN TENeBUH3HOHHAS YCTAHOBKA CONEDXKHT
2000 tpaH3HcTOpOB. BepoaTHOCTE BHIXOAA H3 CTPOA KaXAOTO H3
TpaH3HcTopok pasHa 0,0005. HaitTh sepodTHOCTE BhiXoda M3
CTPOA x0T 6bl OAHOIO TpaH3HcTOpa. (Omeaem: 0,632.)

6.17. BepoATHOCTE OTKNOHEHHI OT NPHUHATOTO CTARAAPTA NpH
WITAMAOBKE KieMM papHa 0,02, HaiiTH BepoATHOCTE HAMHYUA B
napTun 13 200 knemm ot 70 mo 80 KieMM, HE COOTBETCTBYIOUIHX
cTaHapTy. (Omeem:0.)

6.18. BepoaTHOCTh riogpneHust cOGBITHA B Kax oM uz 2000 ne-
3aBUCHMBIX RCNBITaHHuit pasHa 0,7. HallTH BepoATHOCTE TOrO, YTO
COOBITHE HACTYTIUT He MeHee 1500 pa3. (Omeem. 0,00003.)

6.19. BepoaTHOCTE noaBieHUs cODHITHS B KaxaoM U3 21 Hesa-
BHCHMOTO HCILITaHHS papBHa 0,7, HalTH BepoATHOCTL ToTO, 4TO
coBLITHE HACTYTIUT He MeHee 11 pa3. (Omeem:0,93435.)

6.20. MMpagnnpwvia oGenyxnpaet 1000 pepeten. BepositHoc T
o0pbiBa HUTH HA OAHOM BepeTeHe B Teu¢HHe | MUH pakHa 0,004,
HalTH BepOATHOCTL TOTO, UTO B TeueHHE | MHH 08phLIB NPOH3GH-
JeT Ha WeCcTH BepeTenax. (Omeem: 0,1041.)

6.21. BepoATHOCTE MoABIEHHA cODBITHA B KaxaoM n3 900 He-
3aBKUCHMBIX MCTILITAHHI paBHa 0,5. Hality 8epodTHOCTD TOTO, 4TO
OTHOCHTENBHAA HaCTOTa HOABAEHHS CODLITHA OTKACHHTCH OT €ro
BEPOATHOCTH He Godee yeM Ha 0,02, (Omgem: 0,7698.)

6.22, BepoATHOCTE TOro, YT6 M3AENME — BHCILEND COPTA, paBHA
0,5. Haittit BepostHocTh TOro, 4to 13 1000 nanenunii 500 — phiciue-
ro copta. {Omeem: 0,0252.)

6.23, BepoATHOCTE NOARNEHHS COOBLITUS B KAXAOM H3 HE3aBH-
CHMBIX HCTIHITaHWH paBHa 0,8. HaiiTi BepoaTHOCTD Tore, yto B 100
MCTMBITAHHAX COBLITHE HACTYIIHT He MeHee 70 u He Gonee 80 pas.
(Omeem: 1,4938.)

6.24. BepoaTHOCTE TOrO, YTO M3ACAHE — BHICINETO KayecTpa,
pagta 0,5. HaiiTit BepoaTHOCTL TOrO, 470 w3 400 H3zeaHi yncio
M30eNMA BBICUIETO KayecTha cOCTaBHT OT 194 no 208, (Omsem:
0,5138.)

6.25. CpegHee YUCHO BbI3OBOB, NMOCTYNAIGIIUX HA KOMMYTATOP
3a | MMH, paBHO 2. HaliTi BepoaATHOCTE TOTO, 4TO 33 6 MHH ROCTY-
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TIMT HE MEHEE TPeX BLIZOBOR, ECJTH ITOTOK BHI3OBOB Npeanoaaractea
npocrefmnM. (Omeem: ¢,9995.)

6.26. HaiiTH BeposITHOCTE ToTo, YTo NpH 400 HCNMWTAHHAX co-
GriTve nogBuTCca He MeHee 104 pa3s, ¢CH BEPOATHOCTL €10 HACTYTI-
NEHHUS B KaXKOO0M HE3aBHCHMOM UCNBTAHHWH paBHa 0,2, (Omeem:
0,00135.)

6.27. CpelHee YHUCNO CaMOJNETOB, IPUOBIBAIOIUNX B a3pONOPT
3a | MMH, paBHo 2. HaiiTi BeposiTHOCTD TOTO, 4TO 33 6 MHH NMPHOY-
IET 5 CAMONETOB, eCiTH NOTOK MPpUGLITHA CaMOteTOB NpocTe .
(Ongem: 0,0124.)

6.28. BexoXecTh ceMAH AaHHOTO pacTeHWs pasHa 0,9. Haitru
BEPOATHOCTE TOTC, 4TO U3 300 MOCaKEeHHBIX CEMSIH YHCTO fIpo-
pociinx GyaeT saxaioueHo Mexay 790 u 830. (Omsem: 0,9736.)

6.29. CpeRHSA MIOTHOCTH G0Ne3HETBOPHBIX GakTepuit B | M
poznyxa paBHa 100. bepetea Ha npoBy 2 oM Bosnyxa. Haiitut pepo-
ATHOCTE TOFO, YTO B HeM OyleT oBHapyXeHa XoT4 68l onHa BaxTe-
pus. (Omeem: 0,1813.)

6.30. BepoaTHOCTL poXneHHs Manbuuka papHa 0,515, Haiirn
BEPOATHOCTb TOTO, UTo M3 1000 poxnawHxcs ZeTell MATBIHKOB
GyneT He MeHee 500, Ho He Gonee 550, (Omsem: 0,8157.)

Pewenue munoeozo eapuanma

1. B 6purage 25 yenosek. CKONBKUMH CITOCOGAME MOXHO H3-
6paTh TPOKX pabouyX B TP KOMMCCHM (110 OAHOMY B KaXxnyo)?

P OaHa KoMOHHALMA OTIKYaeTcs o1 Apyroil nubo xota 6w oa-
HHM 4en0BeKOM, NMHOOC nopaaKoM H3Bpannd B KoMucceui, [Moato-
MY YHCNO criocoGoB n3GpaHns Tpoux paboyKX paBHO YHCITY pazMe-

WweHUH u3 25 9enoBeK 110 3, T.e. Avg = 25-24-23 = 13 800 . 4

2 B waxMaTHOM TypHupe ydacTeyioT 10 rpoccmefictepoe,
6 MexXayHapoAHbIX MacTepos H 4 mactepa. HlaxmatvcTy ans nep-
BOTO TYpa H HOMED CTOMMKA AN KaXaod Mapel yaCTHNKOEB ONpe-
OENA0TCH nyTeM xepebbebku. HalitH BEpoOSTHOCTE Tore, YTC 3a
NePBbIM CTOMUKOM BCTPETATCA LWIAXMATHCTHI OAHOMN 1 Tol Xe Ka-
TerOpHH.

P Yucno Bcex pABHOBOIMOXHBIX CAYYAEB OTIpedeNeHUs ABYX
conepHHKoB W3 20 y4JacTHMKOR paBHO YHCAY coyeTaHuii us 20 ane-

MEHTOB Mo 2, T.e. Cgo . Yucao rpynn Ao 2 4enosexa, KoTophie Mo-
TVT 6BITh coCTaBneHl W3 10 rpoceMeiicTepoOB, paBHO Cfo . Mucno
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rPYAMN, KOTOPLIE MOTYT OLITH COCTaBRNEHH M3 6 MEXAYHaPOLHLIX

MacTepOoB, paBHO Cg . H2 4 macTepoB MOXeT ObITh COCTABACHO Ci

nap. CymmMa C‘fo + Cé + Ci paBHa vucay GRarompHATCTBYIOLHX

CMy4Yaes AN BCTPEUH 3a MEPBLIM CTONMKOM LIAXMATHCTOB OfHOM 1
Tl Xe KaTeropuy. CRefoBaTeNbHO, HCKOMAas BEPOSTHOCTH

P = (Clo+ Co+ )/ Cp = 337954

3. B peMOHTHYI MacTepckywo HocTymuao |5 Tpaktopos. ¥3-
BECTHO, YTO 6 M3 HAX HYXH2eTCA B 3aMeHe IBHFATES, 2 OCTalb-
HBIE — B 3aMeHE OTJENBHBIX y310B. CnyvaiiHbim 00pa3oM oTOHpa-
eTcH ABa tpakTopa, HaliTH BeposTHOCTS TOTO, YTO 3aMeHa IBHra-
TeNs HeoOXOAMMA: a) B IBYX TpakTopax; 0) B 0/lHOM TpakTope;
B} X0TA G5Bl B OHOM TpaKToOpe,

» a)} O603HAYHUM uYepe3 A COBRITHE, COCTOAIIEE B TOM, HYTO BhI-
OpaHHLi# TpakTop TpebyeT 3amMeH bl ABHraTens, CoriacHo ycnoBu-
SIM 2aJayy, BEPOATHOCTh TOTO, YTC AepBbIM Oyaer oToGpaH Tpak-
TOp, TPeSYIIWHH 3aMeHb OBUTaTensd, P(4) = 67153 = 0,4 .

BepoATHOCTE TOFO, YTO BTOPOH BLIGPAHHBIA TPAKTOP TakKkKe
noTpeGyer 3aMedpl AsMratens, P(4) = 5714 . Toraa BepoaTHOCTD
cOOBITHA, COCTOALLErD B TOM, YTC TIEPBLI H BTOpOii oTOOpalikie
TPaKTOPbl NOTPeOYIOT 3aMEHLl ABHIATENS, p = %% = % .

6) O6o3HaYMM yeped B cobbITHE, COCTOAIIEE B TOM, UTO TONLKO
OOMH M3 ABYX BHOpAHHEIX TPaKTOPOR TpeGyeT 3aMeHbl ABHTaTEN .
370 coBBITHE 3aKITIONACTCH B TOM, YTO NEPBLIA TPaKTOP HYXIAETCA
B 3aMeHe JBUTaTens, a BTOpOo#A — ML B 3aMeHe OTAEABHBIX YIIOB,
00 nepbbiil TpakTop TpeOyeT 3aMeHbl OTAEALHLIX YII0B, a BTO-
poit — 3aMeHbt ABMTaTENd:

P(B) = g_?_+_9_i = _]_§
514 1514 35

B) O0o3HauuM vepes C cobrITHE, COCTOILEE B TOM, HMTO HHU
OOWH TPAKTOp He NoTpebyeT 3aMeHs! ABUraTens. BepoaTHocTh To-
ro, 4YTo NepBblll TPakTOp He noTpedyeT 3aMeHs! ABHraTeNs, paBHa
9/15 = 3/5. BepoaTHOCTL TOr0, UTO BTOPOH TPakKTop TAKOKE HE Mo-
TpeOyeT 3aMenbl apurareis, 8/14 = 4/7. Toraa sepoATHOCTL TOIO,
4TC 00a TpakTopa He MoTPeGyT 3aMeHbl ABHIATENA,

BeposiTHOCTE TOIO, YTQ XOTa OB ISl OZHOTO TPaKTopa NMoTpe-
GyeTca 3aMeHa SBUTATeN,

pP=1-P(C)y=1-12/35=23/35.4

4, Ttpy ofcnenopaHHy OBYX ONHHAKOBBLIX TPYNNT MYXYHH M
XEHUINK ObIIo YCTAHOBAEHO, YTO CPel MYXKYHH 5 % AanLTOHK-
KOB, a cpefiM XeHIMH — 0,25 %, HaliTi peposATHOCTL TOrO, 4TO
Hayrad BuiGpatioe IMIO: a) cTpagacT AAALTOHUIMOM; 6) SBrAeTCH
MYXUUHOMN, eCH H3BECTHO, HTO OHO CTPalaeT JAALTOHHIMOM,

b a) TTycrs coOuITHE A COCTOUT B TOM, 410 HayTad BblOpaHHOE
AULC CTPATAET AANBTOHHIMOM. [TpH 3TOM BO3MOXHEI CHeOYIOLUIHE
runotessl: A — aubpaHHOE NHLO ABIRETCA MYXKIHHOR; Hy — BHI-
OpaHHOE THLO ABASSTCH KEHUIMHOM.

W3 yenoBHit 3aga9n Haxooum:

P(Hy) = P(H,) = 0,5, P(4/H,) = 0,05, P(A/H,) = 0,0025.

Mo ¢$opmyne NonHOK BEPOATHOCTH BLIYHCANEM BEPOSATHOCTD
TOTG, YTO HAYrad BRIOpaHHOS AMLIC CTPAlAET JANbTOHHUIMOM:
n

P(A) = T (H)P(A/H,) = 0,5-0,05+0,5-0,0025 =0,2625;

k=
6) YcnopHad BEPOATHOCTH NpOM3OUIEAICTO COOLITHA A NpH
OCYIICCTRICHHH JaAHOH THnoTesst H)

P(H))P(A’ H)) }
P(H)P(A7H))+ P(H,) P(A’ Hy)
- 0,5-0,05
0,02625

5. HaGmone HUAMH YCTAHOBJIEHO, YTO B HEKOTOpPOH MECTHOCTH

B CeHTA6pe GuiBacT 12 noxanupeix EHel. HalTH BeposTHOCTE TO-

r0, YTO #3 CAY4aiHO 3aHKCHPOBAHHLIX B 3TOM Mecaue 8 nHefi

HONLTHBRIMM OKAXKYTCA: a) TPH BHA; 6) He MeHee TpeX OHeil; B) He
fonee Tpex axHeld.

» HaGnopeHHa B yenoBHAX JaHHON 3anauy ARAIOTCA HE3ABH-
CHMEBIMH. BepofiTHOCTL Buiflafle HHA BOXKAA B 11000 AeHb CEHTAG-

pr p = 12730 = 0,4, a BepOATHOCTE TOro, 470 B JAK060H AcHL
ceHTABPA aoxis He Byaer, ¢ = 1—-p = 1-0,4 = 0,6,

Bepoaruocty P, (m) Toro, 4To B # HabAACHHAX COOHITHE Ha-
CTYIINT m paz, onpedensercsd GopMynoll GHHOMHAABHOTO pacnpe-
neneHns (dopmynolt BepHynan):

199

P(H,/4) =

=0,952388. ¢



Pn(m) - C.::qun—m )
a) No ycnoswio 2anaynn =8, m =3, p=0,4, g=0,6. Torma
Py(3) = C3-0,4*-0.6° = 0,278692.

6) Mockoneky n = 8,3<m<8,p=04,4=0,6,T0
Py(3sm<8) = Py(3)+ Pold) + Py(S) + Py(6) + Pg(7) +

+Py(8) = 1= Py(0) = Py(1) = Py(2) = 1-0,6° -

~8-0,4-0,6"-28-0,47.0,6° = 0,624893 .
B)Takkak n = 8,0<m=<3,p=0,4,4 = 0,6,T0C
PO sm<8) = Py(0)+ Py(1) + Py(2)+ P;(3) =
= 0,016796 + 0,149292 + 0,209019 + 0,273692 =

= 0,653309. 4

6. Ha daxynerere 730 cTyaeHTOR, BepoATHOCT: AHA POXIASHHA
KAaXZOIo CTYIeHTa B AaHHBIH AeHb paBHa | /365, Belumcnute Bepo-
ATHOCTE TOTO, YTO HAMAYTCA TPH CTYAEHTA, ¥ KOTOPBIX HK poxae-
HHSA COBNAtaloT,

PBaandoMm cnydae n =730, m =3, p=1/365,¢=1-
— 17365 = 364 /365 . Tak Kak # BeIHKO, BOCIIONB3YEMCS NOKATE-
Hoii Teopemoit Myaspa — Jlannaca:

1
P(m)= o(x),

"7 Jnpg
tae x = (nt—np)/Jnpq. 3HaveHHe DYHKUHE @(X) HaxoAUM U3
npua. 3. UMeem:

o= 3271307365 _ oo

1 364
730365365

@(0,71) = 0,3101, Py30(3) = 0,2210. ¢

HI3-18.2

1. HailTH 3aKoH pacripedeneHHs yKa3saHHOH mMcKpeTHoli CB X
W ee PYHKUHIO pacnipenenedun F(x). BolUMCAUTE MatéMaTHIeC-
Koe oxuaanue M (X), aucnepcuio D (X) 1 cpeaHee KBaapaTHYHOe
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otkncHeHHe o(X) . [TocTporTh rpadHK GYHKUHM pacnpegeneHns
F(x).

1.1, ABTOMOSHAEL JOAXKEH MpOEXaTh MO YAULE, Ha KoTopoit
YCTAHOBJAEHO YeThbipe He3aBUCHMO paGoTalomnx ceetodopa. Kax-
Ablit cBeTOdOp ¢ HHTEPBANOM B 2 MHH TTOAAST KpacHBIH U 3eNcHBIk
curtansl; CB X — 4neno ocTaHOBOK aBToMOOHIS Ha 3TOH ynuLe.
{Omeem: M(X)=2, D{X)=1.)

1.2. [lpou3ponartca TpH BeiCTpeNa Mo MHUWeHH. BeposTHocTe
MOpaXeHHUST MMILEHH MEepBLIM BLHICTpeNoM paBHa (0,4, BTOpbIM —
0,5, TpethuM — 0,6; CB X — yncno nopaxXedHs MuweHH. (Omeem:
MX) =15 D(X)=0,73)

1.3. BepoaTHocTE Be3oTKasHoH paboThl B TeueHHE rapaHTHIA-
HOTO CPOKa At TEAEBHIOPOB [IEPBOT'o THIIZ paBHa (0,9, BTOPOro TH-
na — 0,7, rpeteero Tuma — 0,8; CB X — qucno tenesH30poB, npo-
paGoTaBIUKMX rapaHTHIAHLIA CPOK, CPEedH TpeX TeAEeBH3OPOB Pa3HEIX
TNOB. (Omeem: M (X) = 2,4, D(X) = 0,46.)

1.4. Beposaraocts NopaXeHus Uedd NPpH OZHOM BEICTpPeIIe paB-
Ha 0,6; CB X — yHcno nopaxeHuiT LIeAH NPH YeThipeX BRICTpEnax.
{Omagem: M(X)=24, D(X)=10,96.)

1.5. BepoaTHocTb BhMycKa npubopa, YAORIETBOPAICLIETO TPe-
GoBaHHAM KauecTba, paHa 0,9. B koHTpoasHol naptuu — 3 npu-
6opa; CB X - uMcno npubopoR, YAORIETBOPAIOLINX TpeGOBAHHAM
kavectBa. (Omeem: M (X) = 2,7, D(X)y=10,27.)

1.6. BepoATHOCTh MEpEBHMNONHeHHS MaHa A CY-1 paBHa
0,9, mng CV¥-2 — 0,8, ang C¥Y-3 — 0,7; CB X — yucno CVY, nepeshl-
NONHUBIIHX TLAaH. (Omeem: M (X) = 2,4, D(X) = 0,46.)

L.7. BeposaTHOCTE MonanaHis B LicNb NPH OJHOM BHICTpene
pasna 0,8; CB X — yucno nonananuii B UeNb TPH TPeX BLICTPERAX.,
(Omeem: M (X) = 2,4, D(X)=0,48.)

1.8. BeposaTHoCcTh NocTymneHMa BbizcBa Ha ATC B TeueHue
| MMM pabiHa 0,4; CB X — uHcAO BBI30BOB, MOCTYNHBLIKX Ha ATC
1a 4 MHH. (Omgem: M (X)= 1,6, D (X) =0,96.)

L9. BepoATHOCTL COAYM AAHHOTO DK3aMeHa AAS KaXAore Hi
qeThipeX cTyeHToB papHa 0,8; CB X — ynco cTyneHToB, caapmux
3K3aMeH. (Omeem: M (X) = 3,2, D () =0,64.)

1.10. BepositHocTe yerewWwHOR ciayy neppore 3K3aMeHa AA
DaHHOTO CTYNEHTa pagHa 0,9, sToporo sk3ameHa — 0,8, TpeTbero —
0,7, CB X — 4Hcno cAaHHBIX 3K3aMeHoB. (Omeem: M (X) = 2.4,
D(Xy=10,46))

L1L MNpr ycTaHOBHMBIIEMCA TEXHOMOTHYECKOM IpoLecce
NPeANpUATHE BHIMYCKAeT 2/3 CBOMX H3NSNHH MEPBLIM COPTOM H
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/3 BropriM coptoM; CB X — yHcno usmensit nepsoro copra Ks
B3ATHIX Hayram ueTeipeX. (Omaem: M (X) = 8/3, D(X) = 8/9.)

1.12. U3 naptrm B 20 130€nHi, Cpeal KOTOPBIX HMEETCA YeThi-
P¢ HECTAHIAPTHHIX, 15 [IPOBEPKH KaueCTBa BHIOpaHHB CAYIaiHBEIM
06pazoM 3 naneans; CB X — yncao HecTaRAapTHEIX H3DEMMI cpe-
IH npoBepseMbIX. {Omeem: M (X) = 0,6, D(X) = 0,48.)

1.13. BepoATHOCTE NpHEMa KaXKIOTO M3 YeTbipeX paHOCHTHA-
JoB paBHa 0,6; CB X' — 94cno npuHATLIX palHOCHTHANOB. (Omeem:
M(X) =24, D(X)=0,96.)

1.14. B naptuu u3 15 TenecoHHBIX aNNapaToB 5 HEUCIIPaBHBIX;
CB X ~ uMcno HeHCnpaBHBIX AMMAPATOB CPEN TpeX cAyYaHHBIM
ofpazoM oTobparHbIX. (Omeem: M(X) =1, D(X) = 2/3.)

L.15. IBoe paGoyuX, BHINMYCKRIOWHX OXHOTHIHYIO [PONYK-
LHI0, AONYCKAKOT NPCH3BOACTBO U3ACAHIA BTOPOTO COPTA C BepoAT-
HOCTAMH, COOTBETCTBEHHO pagHEIMH 0,4 M 0,3, ¥ Kaxnoro paboye-
ro B3ATO N0 2 U3aeaust, CB X — wyucao uzneanit Broporo copra cpe-
IOH HUX, {Omeem: M(X)= 1,4, D (X)) =0,9)

1.16. 90 % nauencii, HIroTaRIHBacMBIX Ha Xene3o6eToHHOM
3apose, — Beicwero copta; CB X — gyucno maHenefl phiciluero
COpTa M3 YeThlpexX, B3IATHIX Hayrag. {(Omeem: M(X) =36,
D(X)=10,36)

1.17. BeposTHoCTk O0TKa3a Npubopa 3a BpeMa UCABLITAHNS Ha
HafeXHocTh paeHa 0,2; CB X — wncno npubopoB, 0TKA3aBiIMAX
B paGoTe, cpeH AATH HCOHTHBaeMbX. (Omeem: M(X) =1,
D{Xy=10,38)

L.18. B nepsoii xopobke 10 canbHUKOB, H3 HHX 2 GpaKopaH-
HbIX, BO BTOpOIt — |6 calbHUKOB, H3 HUX 4 GpaKOBaHHLIX, B TPeThb-
cii — 12, n3 Hux 3 GpakopaHHel; CB X —~ 4Hcno 6pakoBaHHBIX
CaNbHUKOB ITPH YCIOBHH, UTO U3 KaXZOH KOpOOKH B3ATO Hayraz
Mo OAHOMY CaltbHHUKY. {Omeem: M (X) = 0,7, D(X) = 0,535.)

1.19. PaGouuii oGenykHBaeT YeThipe cTaHKa, BepoaTHOCT BE-
X04a M3 CTPOSI B TEYCHHE CMeHBl A AEPBOro CTaHKa paBHa 0,6,
aas sroporo — 0.5, ana tpetsero — 0,4, mia yerseproro — 0,5;
CB X — 9ucno cTaHKoB, BHIICAWHX H3 CTPOA 3a cMeHy, (Omeem:
M{X)=12, D(X)=098.)

1.20. BepoatHocTs BBIMIpbILIA MO OJHOMY OGURETY JNOTeped
paBHa 1/6; CB X — 4HCNO BHIMIPHITHBIX GHAETOB W3 HETHIpEX.
{Omgem: M (X) = 2/3, D{(X)=5/9.)

1.21. B nepeoit cTyacHyeckoi rpynne n2 24 yenopex 4 oTANY-
HHK2, BO BTOPO# H3 22 YenoBeK 3 OTAHYHMKA, B TPETheH 3 24 — 6
OTAHYHHKOB H B yeTBepTOii M3 20 — 2 otinunmka; CB X — uMeno
OTAMYHHUKOB, NMPUTAALICHHEIX Ha KOHMEPEHLKIO, NPH YCAOBHH,
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4TO M3 KaXToH IPYIINE BEACTHIH CnyyalHBIM 06pa3oM 0O OAHO-
My denoBeky. (Omeaem: M (X) = 0,65, D (X) = 0,53.)

1.22. BepoSTHOCTE BHIXOAA M3 CTPOA KAaXIOIo U3 Tpex GI0KOB
npubopa B TedeHHe rapaHTriiroro cpoka pasHa 0,3; CB X — uncno
6A0KOB, BBHILIGHLINX H3 CTPOA B TeYeHHE FapaHTUHHOIO CpoKa.
(Omaem: M (X) = 0,9, D(X)=0,63.)

1.23. BepoaTHocTh TOro, 4TO AeTallb ¢ NEPBOTO aBTOMATA YAOB-
NeTBOpAeT CTAHAAPTY, pasHa 0,9, Ana Broporo apTomata — 0,8, a1
mpersero — 0,7; CB X - uncho geraneil, yIOBASTBOPAIOLIMX CTaH-
DapTy, NPH YCAOBHH, YTO € KAXAOrO ABTOMATA B3ATO Hayral no of-
Hol getanu. (Omeem: M{X) = 2,4, D(X)=0,46.)

1.24. BepoaTHOCTH NOPAXEHHA USAH KaXILIM W3 TPEX CTpes-
KOB paBHBI cooTBeTcTBeHHO 0,7; 0,8; 0,6; CB X — uncno nopaxe-
HUI UK NpH YCACBUA, YT KAXIRIH W3 CTPEAKOB CAENAl [0 01~
HOMY BICTpEny. (Omeem: M (X) = 2,1, D(X) = 0,61.)

1.25. BepoSTHOCTH BBIXOOA M3 CTPOS B TeUeHHe rapaHmiHoro
CpoKa KaKAOTO M3 TpexX y3moe npubopa paBHBE! COOTBETCTBEHHO
0,2;0,3; 0,1; CB X — 4yucio yanop, BEIUEIIMX M3 CTpOS B TeUeHHe
rapaHTHiHOTO cpoka. (Omeem: M (X) = 0,6, D (X) = 0,46.)

1.26. BeposTHOCTE MOMAJAHIS MSYOM B KOPIHHY MPH Kax-
nom Gpocke ana JaHHore GacketOoawcrta paeHa 0,4; CB X —
YHCNO TIOMIAAAHHUS MpH YeThipeX Spockax. (Omeem: M (X) = 1,6,
D(X)=10,96.)

1.27. B napTuu H3 25 n3nennii 6 6pakoBaHHbIX. I KOHTpONs
HX KayecTbBa cnyudalHbEIM 00pa3oM OTOHpPAIOT YeThipe H3Tenus,
CB X — yucao 6pakoBaHHLIX H3AeAHH cpean otobpaHHbIX. (Om-
eem: M{(X)=10,96, D(X)=0,73.)

1.28. Beixoa U3 cTpos KOpOOKH repesiad NPpoHcXoauT Mo TpeM
OCHOBHBIM TIPHYWHAM: MTOAOMKA 3yOheB WeCcTepeH, HeIoNYCTHMO
GoAbUIHE KOHTAKTHbIE HANPAXEHMs H HIMHIIHAA XeCTKOCTh
KOHCTPYKUMK. Kaxaas u3 npHYHH MPHBOAUT K NOAOMKE KOpoOKH
nepenay ¢ OAHOI H TOH Xe BepOSTHOCTEIO, paBHoilt 0,1; CB X —
YKUCNO MPHYHH, TIPHBEALIUWX K MOAOMKE B OAHOM HCITBITAHHH.
(Omeem: M (X) = 0,3, B{X)=0,27.)

1.29. Ha 39 upubopoBs, HCNLITEIBAEMbIX HA HBAEKHOCTD, 3 Bhic-
weii kateropyud. Hayraa s3snn 4 npubopa; CB X — uucno npnbo-
POB BbICLIeH KATeropHH cpenu orobpaHHetX. (Omeem: M (X} = 2/3,
D{Xy=13/9.)

1.30. [MpopogsaTca TPH HEe3aBUCHMbBIX HW3MEpEeHHs Hccnemye-
Moro obpasua. BepoaTHOCTb HONYCTHTE OWHOKY B K&OXKICM H3Me-
peHuy pabla 0,01; CB X — yucno olwnuOoK, A0NYIUEHHBIX B H3Me-
penusax. (Omeem: M (X) = 0,03, D(X) = 0,0297.)
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2. Jana ¢pyHKuna pacupeneacaua F(x) CB X. Hadryn mnot-
HOCTB pacnpejieieHHA BeposATHocTed f(x), MareMaTHyeckoe
oxMlianHe M (X}, nuctiepcue D (X) ¥ BepoATHOCTE NONAagaHHA
CB X Ha otpezok {a; 5]. [locTpouTh rpapHKn GyHKLIHHA F {x} H
Sx).

0 1mpu x<0,
2L Fo) = %xz' npH 0<x<2,a=0,b= 1,
t npy x>2;
(Omeem: M(X) = 1,5, D{X) = 0,15, P(0sX<1) = 0,125))
0 npn x<0,
2.2. F(x) = 313(2x2‘+5x) npi 0<x<3,a=1,b6=2.
1 npu x> 3;
(Omeem: M(X) = 1,77, D{X) = 0,676, P(1£X<2) = 0,333))
0 npu x<9,
2.3. Rx) = %xz npH 0sx<3,a=0,6=1,
1 mpu x>3;
(Omeem: M(X) =2, D(X) = 0,5, M0=<X<1)=0,111)
0 npH x<90,
24. F(x) = 2l4(x2+2x) npu 0<x<4,a=0,6=1,
i pH x> 4;
(Omeem: M(X) = 2,44, D(Xy = 1,136, 0<X<1) = 0,i25))
0 npu x <0,
2.5 F(xy = -l-l(—)(x3+x) npu 0£x<2,a=0,b=1.
1 opH x>2,
(Omeem: M(X) = 1,4, XXy = 0,227, PO<X=g1)y=0,2)
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0 npu x <0,
2.6. F(x) = 516(x3+x) npu 0sx<4,a=0,5=13,

1 npy x> 4;
{Omagem: M(X) = 2,53, IXX) = 1,049, P(0sX<3) = 0,6.)

0 npy x<3n/4,
2.7.F(x) = Jcos2x nput 3n/d<x<n,a=3n’4, b=5n’/6,
| OopH x>x;

(Omeem: M(X) = 3,64, D(X) = 1,54, P(3n/4<X<5n/6) =
=0,5.)

0 npu x<0,
28 Ax)=q1-cosx npu 0<xsn/2,a=0,b=7/3,
1 MpH x>R"/2;

{Omeem: M(X) = 1, D(X) = 0,14, A0<X<sn/3)=0,5))
0 npp x<0,

2.9. F(x) = 61-6-(x3+8x) npu 0<x<4,a=0,b=2.

1 npu x>4;
(Omeem: M(X) = 2,667, D(X) = 1,067, P(0<X<2) = 0,25)
[0 npu x<-1,

2.10. F(x) = 4é(x+ 1)’ npw —1sx<2,a=1,6=2.
| npu x>2;

(Omeem: M(X) = 1, D(X) = 0,5, P(1<X<2) = 0,556.)

0 npH x<m/2,
2L Fx) ={1~sinxnpur/2s€x<n,a=x/2,b=3n/4,
| opH x> T;

{Omeem: M(X) = 2,57, DXy = 0,14, P(n/2<X<3n/4) =
= 0,29.)
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g npy X < ~1|,
2.12. F(x) = é(x3+~l)npﬂ 1sx52,a=1,b=2.

| npn x>2;

(Omsem: M(X) = 1,25, DX)=10,6375, P(1<Xs52)=
= 0,778 .)

0 opu x<0,
2.13. F(x) = %(3x2+2x) npu 0<x<3,2=0,5=2.

1 MpH x> 3;
(Omeem: M(X) = 1,909, D(X)=0,583, PO<X<2)=
= 0,485.)
0 mpyu x<3n/2,
2.14. F(x) = {cosxmpm 3n/2<x<2n,a=3n/2, b="Tn’/4,
| pH x> 2x;
(Omeem: M(X) = 5,28, D(X) = 0,14, P(3n/2sX<7n/4) =
= 0,707.)
0 nmpH x <0,

215, F(x) = lls(x2+2x) Opu 0<x<3,a=0,b=2.

1 npyu x> 3;
(Omeem: M(X) = 1.8, I(X) = 0,66, P(0<X<2) = 0,533)
0 npH x<-|,

2.16. F(x) = %(x+ 1) npr -1 <xs4,a=0, b=3.
i npH x>4;
(Omeem: M(X) = 1,5, D(X) = 2,083, P(0sX<3)=0,6.)

] npd x<90,
217. F(x) = {sinxnpu0<x<sn’/2,a=0, b=n’6.
; opu x>n-2;
{Omgem: M(X) = 0,57, D(X) = 0,14, P(0<X<n/6) = 0,5.)
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(0 mu x<0,
2.18. F(x) = {(x° +3x)/14 npn 0sx<2,a=0,b= 1.
L1 npyn x>2;
(Omgem: M(X) = 1,286, D(X) = 0,29, P(0<X<1) = 0,286.)
(0 apH x <0,
2.19. F(x) = {(x*~x)/2 npn 1sx<2,a=1,5b=2.
|1 npy x>2;

(Omeem: M(X) = 1,667, D(X)=0,111, P(1,5<X<2)=
= 5/8)

1] apu x<0,
2.20. F(x) = {(x>+x)/6 npn 0<x<2,8=0,b=1.
1 npH x> 2;

(Omeem: M(X) = 1,222, D(X) =0,284, PO0<X<1)=
= 0,333)
0 npyn x<0,

2.21. F(x) = Tla(x2+3x) npH 0<x<2,a=0,b=1.

1 opu x> 2;
(Omeem: M(X) = 1,133, D(X) = 0,315, PO<X<1)=04)
0 mpH x <1,

2.22. F(x) = ‘I-‘(xz-h:) apn 1<x<2,a=12,b=1,5.

I pH x> 2;
(Qmeem: M(X) = 2,0625, D(X) = - 0,771, (1,2 X< 1,5} =
= 0,262 .)

1] npu x<2,

2.23. Kx) = %xvl npu 2sxsd,a=1,5=3.

1 apu x> 4;
(Omaem: M(Xy = 3, D(X) = 0,333, P(15X<3) = 1))
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¢ npu x<0,

2.24. F(x) = éx npu 0<xs6,a=2,b=35,

1 npu x>6;
(Omeem: M(X) = 3, D(X) = 3, P(25Xs5) = 0,5)

0 npu x<-1,
2.25. F(x) = %x+% mpu —l1sx<l,a=-1/3 p=1/3.

! npu x> 1;

(Omgem: M(X) =0, D(X)=0,333, P(-13<x<| /2y =
=0,5.)

0 pu x<2,
2.26. F(x) = 1(x-2)" npu 25x<3,2=2,5, =23,
Lt npu x> 3;

(Omsem: M(X) = 2,667, D(X) = 0,056, P(2,5<Xx<2,8) =
= 0,39.)

o npu x<1,
2.27. F(x) = %(xz—x) mpH 1€x$2,a=1,5 5= .9,
| py x>2;
(Omsem: M(X) = 1,580, D(X) = 0,076, P1.5<x<1,9) =
= 0,48.)

0 npu x<mn/2,
2.28. f(x) = {-cOSXMPUT/2SXSM, = T/2 p = 57/6.
| OpH x> 7,

{(Omeem: M(X) = 2,14, DXX) = 0,14, P(n’2 £X<5n76) =
= 0,87
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0 npH x<1,

2.29. F(x) = %(x—l) OpH 1$x%5,a=2,b=4,

1 ApH x> 35;
(Omeem: M(X) = 3, D(X) = 1,333, P(2=X<4)=0,5))
0 npu x<90,

2.30. F(x) = il,-(l—cosx) npH 0<x<sx, a=n/3, b=xn/2.

1 pH x> 1;
(Omeem: M(X) = 1,57, D(X) = 0,465, P(n/3<Xgsn/2) =
=0,25)

3

3.1. Banuk, Y3roToRNeHH ABTOMATOM, CUMTAETCH CTAHAAPT-
HEBIM, €CJIH OTKIIOHEHKE £70 AHAMETPA OT MPOSKTHOTO PasMepa He
ZTDEZIIIET 2 WA, L.TpValinsie DIXPORENMR JHINETPOS BAINXOD
NOAYWHAIOTCA HOPMATEHOMY 38KOHY €O CpeOHHM KBalpaTHYHBIM
OTKJIOHEHHEM 1,6 MM M MATEMATHYECKHUM OXUAAHHEM, paBHLIM (.
CKONbKO CTAHIAPTHLIX BATHKOB {B %) M3roTaRIHBaET apTOMAT?
(Omeem: 78,9 %.)

3.2. MIpr ompedeneHWH PAcCTOAHUA PATHONOKATOPOM CHY-
yafiHple OMIMEKU pacnpeAeOTCA O HOPMAaNLHOMY 3aKoHY, Ka-
KOBa BEPOATHOCTH TOrO, UTO owHGKa TIpH oTnpeJeNleHHH paccTo-
AHHA HE NPEBBICHT 20 M, ECTH H3BECTHO, YTO CHCTEMATHYCCKHX
oHBOK palKonoKaTop He JOMYCKAeT, a AWCMEPCHR OUIHGCK

pasHa 1370 M2? (Omeem: 0,4108.)

3.3, Bee 3HayeHHs paBHOMepHO pacnpenencHHOH CB X nexar
Ha ortpeske [2; 8], HaiiTd BepoaTHocTk nonagaHusa CB X B npome-
*KyTOK (3; 5). (Omeem.: (,3333))

3.4. CB X nomynscHa 3akoHy [lyaccoHa ¢ MAaTEMaTHMeCKHUM
OXHAaHHeM, paBHBIM 3. Halith eeposaTHOCTS Tore, uto CB X mpu-
MeT 3HayeHHe, MeHbllee, YeM €€ MAaTeMaTH4eCKoe OXHAaHHE.
{(Omeaem: 0,423,)

3.5, lleHa neneHMa WKAAH M3MepHTeNbHOIO MpHOOpa paBHa
0,2. Mokasauus npubopa okpyrnAwTes Ao Gnvxaitmiero weaoro
BeneHna. CuHTasn, YTO OWHOKH H3IMEPEHHS pacripedeaeHbl PABHO-
MEpPHO, HAWTH BEPOATHOCTE TOTO, YTO MIPH OTcHeTe GyeT caenaHa
owmubka, medbiuas 0,04, (Omeem: 0,4.)
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3.6. NoroK 3a8BOK, NOCTYNAILIKMX Ha TeAedOHHYIO CTAHLNIO,
npefcraBnser coboil npocretiwmii nyacconobekuii notok. Mare-
MaTivecKoe OKHAAHHE YHCAA Bpi3oBoB 3a | y paeHo 30, Halith pe-
POATHOCTH TOFO, YTO 32 | MHH NOCTYMHT He MEHEE IBYX BL{3IOBOB.
(Omeaem: 0,0902.)

3.7. B notepee pa3birpeIBaioTCA MOTOLHKIL, BEAOCHIIEA H OMHH
vackl. HaliTh MaTeMaTHueckoe OXMaaHHe BLIMIpHILA AN JULA,
HMEIOIHEr0 OIUH GHIET, ecH obllee KOAHUCCTBO GHNSTOB PABHO
100. (Omgem: 3,4.)

3.8. CuuTaerca, 4TO M3TENNE — BLICIHENO KAYeCTBa, ECHH OT-
KITOHEHHE ero pa3MepoB 0T HOMAHANBHEIX He MPEBOCXOMHT 10 46-
COMIOTHOH BeNuyuHe 3,6 MM. Cayyaitnsie OTKIOHEHMA pasMepa
H34eNnA OT HOMHBABHOTO NOAYMHAIOTCS HOPMATBHOMY 3aKOHY
€O CpelHHM KBaLpaTHYHbLIM OTKAOHEHHEeM, paBHbiM 3 MM. Clcre-
MaTHYECKHE OTKNOBCHHSA OTCYTCTBYIOT. ONpPeaenHTh CpedHee YMc-
1o U3AenHit BBICLEro KaueccTsa cpeau 100 wsrotopaeHsbix. (Om-
eem: T1.)

3.9. [letanu, BLIMycKacMble LIEXOM, MMEIOT AMAMETPHI, PAcTIpe-
IeNeHHbIE O HOPMAaAbHOMY 3aKOHY ¢ MATEMATHYECKHM OXHIAHH-
eM, paBHBIM 5 ¢M, u aucnepcueit, pasHol 0,81 cv?. Hadtry Bepo~
ATHOCTB TOTO, YTO AHAMETP Hayrad B3ATOMH AeTalH — oT 4 Ao 7 CM.
(Omegem: 0,8533.)

3.10. CB X noaunHeHa HOPMANTHLHOMY 3aKOHY C MATEMATHYEC-
KHM OXHIaHHeM, pasHeiM 0. BeposaTHocTs rronagavus 31oii CB s
HHTepBan (- [; ) pasHa 0,5, HafiTi cpenHee kBanpaTtnyHoe oTkno-
HEHHE K JaHCaTh HOPManbHbIH 3aKoH. (Omeem: 1,47.)

3.11. ABTOGYCHI HEKOTOPOTO MAPWIPYTa HAYT CTPOTO MO Paciy-
caHHio. MHTepan ABHXeHHA — 5 MuH. HaliT BeposTHOCTB TOTO,
YTO Daccakup, NOACIHeAHA X OCTAHOBKE, BYAET OXKHRATL OYe-
peado# aBTo0yc Menee 3 MUH, (Omeem: 0,6.)

3.12. Pefpo xyba x n3MepeHO NPUBAHXKEHHO; |1 <x <2 . Pac-
cMaTpHeast pebpo Kyba kax CB X; pacnpefieficHHYI0 paBHOMEPHO
B nHTepBane (1; 2), HAATH MaTEMaTHYECKOE OXKHAaHWE U AHCEP-
cHio o6rema kyba. (Omeem: M(X) = 3,75, D(X) = 4,08.)

3.13. Cayualinan BeNHYHHA NonysHena 3akoHy [lyaccoHa ¢ Ma-
TeMaTHYECKUM oXuIaHueM & = 3 . Haiitu BeposaTHocTs TOro, 9To
AaHHad CB upuMeT nonoxuteabHoe 3HaveHue. (Omeem: 0,95.)

3.14. Ipn pabore 3BM BpeMs OT BpeMeHH BOIHHKAIOT COOH.
Tlotok cBoes MoXHO cYnTaTh NIpocTeltiMM. Cpeanee 4ncho cGoes

3a CYTK# paeHo 1,5. HaliTu BepoATHOCTL TOTO, 4TO B TeMEHMe Cy-
TOK NPOUM3OHAET X0TA Obi 0aKH cboil. (Omeem. 0,777.)
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3.15. U3 nyukra C sefercd crpeinba H3 Opyaus BIOAL NPAMOH
CK. MNpemnoaaraeTcs, Y10 SAAbHOCTE NOAETA pacnpelenieHa HOp-
MaJIBHO ¢ MaTeMaTHYeCKUM oxngarnem 1000 M ¥ cpeXHUM KBan-
PATHYHBIM OTKHOHEHHEM 5 M. Onipenenntb (8 %), CKOJILKO cHaps-
OB yIageT ¢ nepesaeroM ot 5 1o 70 M. (Omeem: 66 %.)

3.16. CB X pacnpemenesia HOPMaAbHO ¢ MaTeMaTHYECKHM
oxHaaHHeM 40 ¥ aucnepceit 100. BoMHCAHTD BEPOATHOCTL NO-
nagauus CB X B untepsan (30; 80). (Omeem: 0,8413.)

3.17. TpamBay AaHHOTO MApIUPYTA HAYT ¢ MUHTEPBAIOM B
5 MuH. [TaccaXup NMOAXOAUT K TpaMBaHOH OCTAHOBKE B HEKOTO-
PHIIt MOMeHT BpeMeHH. KakoBa BepOATHOCTE MOABAEHNS Macca-
XHKpa He paHee YeM yepes | MHH ocie YX04a NpeabEYILero TpaM-
Bast, HO He MO30Hee YeM 3a 2 MMH SO OTXONa CNEAYIOUIEro TPaM-
pas? (Omgem: 9,4.)

3.18. MUHYTHAS CTPENKA HacOB MEpeMEllaeTcst CKaikoM B
KOHLE Xaxaoi MrHyTht. HalfTH BeposiTHOCTE TOTO, YTO B AAHHOE
MIHOBEHHE Yachl MOKAXYT BPeMs, KOTOPoe OTAHYAETCH OT HCTHH-
Horo He 6onee ueM Ha 20 c. (Omeem: 0,6667.)

3.19.Tipy zanaHHOM TONOXEHHH TOYKH pa3phiBa cHapajsa
LENib OKa3biBACTC HAKPHITOH MyacCOHOBCKUM TMOJIEM OCKONKOB C

AOTHOCTRIO A = 2,5 ocxonxos/nz. Hnocutans OpoeKUHK LIENAH
Ha [IOCKOCTh, Ha KOTOpOit HabJllofaeTeA OCKoR0UHOE Moe, pABHa

0,8 M2, Kaxaptil 0CKONIOK, NOMABUIN{ B 11e/1b, MOPAXAET e¢ C NOJ-
HO# AocToBepHOCThIO, HaliTH BEpOATHOCTB TOrO, YTO Leab OyaeT
nopaxena. (Omeem: 0,865.)

3.20. Uncno atak uctpeGuTenei, KOTOPBIM MOXET IOABEpT-
HYThCS GoMOapAMPOBLINK HAR TEPPMTOPHEH NPOTWBHHKA, €CThb
cay4qaliHas BeAWYHHA, pacripefeneHHad no sakoHy [lyaccona ¢
MATEMATHYSCKHM oXHOaHMeM g = 3. Kaxagas aTaka ¢ Bepost-
HocThio 0,4 3aKaHuYMBacTCA nopaXeHueM OGoMmOapIHpoBIHUKA.
OnpeneauTs BEPOATHOCTL NMopaxXeHHs GomGapaupoBlIHKa B pe-
3ynbTaTe Tpex aTak. (Omeem: 0,784.)

3.21. [TpoH3BOAAT R3BeliMBaHUE BeiliecTBa He3 cHCTeMaTHRe-
cKkux ownbok. CnyyaiiHag owiwGKa B3BEIIMBAHHA pacnpeieeHa
HOPMANBHO ¢ MaTeMATHYECKHM oXHAaHHeM 20 KI M CpeAHuM
KBafpaTHYHBIM OTKAOHeHHeM 2 Kr. HalATH BEpOATHOCTE TOTO, YTO
cieldyiollee B3BeIIHBAHHE OTAHYAeTCs OT MaTeMATHYECKOTO OXKHK-
JNaHuA He 6osiee ueM Ha 100 £. (Omgem: 0,0398.)

3.22. DpameTp MNOAWIMAHWKOB, HM3rOTOBNEHHBIX Ha 33BOIE,
npeacrapaset coboit cnyvafiHyww BEAWYHHY, pacnpeaeicHHYIo
HOPMANbHO ¢ MAaTEMaTHYECKHMM oX#ulaHHeM 1,5 CM H cpeAHHM
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KBaApaTHIHBIM oTKIoHeHHeM 0,04 cM, HaliTH BepOSTHOCTE TOTO,
4TO pazMep HayTall BIATOrO NOAWKMHHKa Koaebnercda ot 1 3o 2 cM.
{Omeem: 1))

3.23. Uena peneHns wxanbl amnepmeTpa pasia 0,1 A, Thokasa-
HYA OKPYTRSIOT A0 BAnkaiuero uenoro geaennsa. Hailta pepont-
HOCTB TOTO, YTO NP OTCHETe OyneT caeaaHa olunbKa, Tpesrlian-
was 0,04 A, (Omeem: 0,6.)

3.24, Haitty nucnepcuio W cpefHee KBaJpaTHYHOE OTKAOHE-
Hie CB X, pacnpeneneHHo#i paBHOMepHO B HHTepBane (2; 10).
(Omeem: D(X) = 5,33, o(X) = 2,31)

3.25. PapMocTaHLHSA BedeT Nepenavy HHQOPMALMH B TeYeHHE
10 Mkc. PaBoTa ee MpOMCXOOUT MpH HANHMHY XAOTHYECKOH HM-
MyALCHON MTOMEXH, CpEANEE YUCAO MMNYABCOB KOTOPCI B ceKyHAY

cocrasasier 10%, s cpbia nepesatin JOCTATOMHO NOMAKAHNS O-
HOro UMNyNbCca MOMeXH B nepHod paGoThl cTaHuHY. CaKTad, 4To
YUCAO HWMOYALCOB MOMEXH, NOMAfAMX B QaHHLI WMHTepBan
BpeMeHH, pacripelieneHo o 3axoHy [lyaccona, Haittu BeposaT-
HOCTb CpbIBa Nepesauw HHopManun. (Omeem: 0,09516.)

3.26. Ha#itt MaTeMaTHuecKoe OXMAZHHE H AMCREPCHIO:
a) ygcna OYKOB, BEIIABLIMX NIPY OAHOM OPOCEHWH HTPAIBHON KOC-
TH; ©) CYMMBl OYKOB, BLIMABLIMX TIpH OpOCAHHH JBYX HMIpajJbHBIX
Kocteil. (Omeem: a) M(X) = 3,5, D{X) = 2,9167, M(X) = 7,

D(X) = 5,83)

3.27. CunTaerca, 4TO OTKNOHEHHE MIMHH M3rOTABAUMBAEMEIX
Jetaneil oT cTaHAAPTHHIX ABNACTCR chydaltHolt BeAUyMHOR, pac-
fipenenieHHOR MO HOPMANBHOMY 3aKOHY. 3Hasd, 9TO JIHHA CTaH-
BapTHON Hetanu 40 €M, a cpelHee KBaApaTUMHOE OTKIOHEHMe
0,4 cM, ONPEACANTD, KAXYIO TOUHOCTD AAHHbBI H3ASAN MOXHO ra-
PaHTHPOBATE ¢ BepoATHOCTHIO 0,8, (Omeaent: 0,512 ¢cm.)

3.28. PocT MyXuuHB ABAseTCA caydaliHOM BEAMMMHOH, pac-
IpefeeHHON MO HOPMATBHOMY 32KOHY ¢ MATEMATHUYECKHUM OXH-
DaHueM, pasHeiM 70 oM, u aucepcueil, pasHoit 49 e, Halitnt
BEPOATHOCTL TOTO, YTO TPOe HAayrad BHIOPaHHEIX MYXIHH OymyT
MUMeTE pocT oT 170 1o 175 cm. (Omeem: 0,2611.)

3.29. HaiiTu MaTeMaTHMECKOE OXHAAHUE, AUCTIEPCHIO W Cpen-
Hee KpajpaTHuHoe bTMoHenue CB X, pacnpenenexyoii paBHo-

MeépHo B HHTepBane (&; 14). (Omeen: M{(X) = 11, D(X) = 3,
o(X) = J3.)

3.30. Cpenu cemaH puca 0.4 % cemaH copHakos. Yucno cop-
HKOB B PHCE pacTipeneneHo no 3akoHy Myaccona. HaATH Bepoat-
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HOCTH TOTO, YTO TMpY cyyaiiHoM oT6ope 5000 ceman Symer obHa-
PYXEHO § ceMsiH copHsiKes. (Omaen: 0,000035.)

4

4.1. Jns onpefeneyHs KauecTsa NPOH3IBOAUMOIt 3aBOACM TIIPO-
AyKUMM oToGpaHo Hayran 2500 winenuid. Cpead HHX 0Xalanoch
50 ¢ nedexramu. YacTora MsroToRNeHns GpakoBaHHbIX H3ACHHIA
NPUMHATA 32 MPpUOAHXCHHOE 3HaYeHHWe BCPOSTHOCTH HITOTORNC-
HHs1 GPAaKOBaHHOTO M3AEAHA, OTIPeacNHTh, ¢ KAKOH BEpOATHOCTHIO
MOXHO [2PaHTHPOBATh, YTO JONYLIEHHAd Npy 3TOM abcomoTHad
TIOrpelHocTS He Gyaet npesblate 0,02. (Omeem: He MeHee 0,98.)

4.2. Hncnepcua xaxaoi K3 4500 He3aBUCMMBIX, OAHHAKOBO
pacripefeNeHHBIX CAyYaifHBIX BeHMHH paBHa 5. Haiitn sepodr-
HOCTb TOTO, 4TC CpenHee apudbMeTHIECKOe 3THX CAYYAHBIX BENK-
YHH OTIJIOHKTCS OT CBOEFO MAaTEMaTHYECKOTO OXHIAHHA He Gonee
uem Ha 0,04, (Omeem: 0,7659.)

4.3. Cnyuaiitas BeTHUMHA X ABIACTCH CpefHei apudmeTHye-
cKoit 3200 He3aBUCHMBIX ¥ OJHHAKOBO PACTIPEAEEHHBIX Cyvaii-
HBIX BEIHYMH € MaTeMATHICCKUM OXHIAHHEM, PaBHBIM 3, W AUC-
nepcHedt, papHoii 2. HaiiTi BeposiTHOCTB TorO, 4T0 CB X npumet
3HayeHHe U3 APOMEXYTKa (2,95; 3,075). (Omeem. 0,9733.)

4.4. B pasynbTate MeAHLIMHCKOTO ocMOTpa 900 [pU3LIBHHKOB
YCT2HOBJEHO, UTO WX CPEAHAA Macca Ha 1,2 kT Gonblie CpeaHei
Macchl MPU3IBIBHMKOB 33 OfKH M3 NPEAIIeCTEYOIMX NepHOAOB.
KakoBa BEpPOSTHOCTb TOr0 OTKIOHCHMA, €CTH CPEAHES KBaapa-
THYHOE OTKIOHEHYWE Macchl NPH3LIBRHKOB paBHO 8 Kr? (Omsem:
0,000003.)

4.5, CB X apnsetrcs cpeIHHM apuOMETHIECKHM HE3aBHCHMBIX
M OOMHAKOBO pacTpeleneHHbIX CAYYalHBIX BEAHYHH, AHCTIEPCHA
Kaxgofi N3 KOTOpRIX paBHa 5. CKXoNbko HYXHO B3ATh TAKHX BEAU-
4nH, uTo68 CB X ¢ BepoATHOCTBIO, He MeHbuieH 0,997 3, oTKIOHA-
JIack OT CBOEro MaTeMaTHUeCKOTo oXuiaHHus He Gofee 4eM Ha
0,017 (Omeem: 450 000.)

4.6. CB X arnaetcs cpenHuM aprdimeTHaeckum 10 000 Hesa-
BHCHMBIX OAMHAKOBO pacnpeleNeHHbIX CRyYalHbIX BENHYHH,
cpeiHee KBaIpaTHYHOE OTKNOHEHHE KAXKIO#H N3 KOTOPSIX paBHO 2.
Kakoe MakcumanbHoe oTikioHeHHe CB X oT ee MaTeMaTiHYECKOTO
OXWMAAHHSA MOXKHO OXHIATH ¢ BEPOATHOCTBIO, He MeHbILieH 0,9544?
(Omeem:0,04.)

4.7. TlponzpoanTcs BHIGOPOYHBIA KOHTPONL NAPTHH 3ACKTPO-
NAMIIONEK IIA ONPEAeNIeHHS cpeaHe il MPORAOJIKHTENRLHOCTH HX TO-
petua. KakuM zonxeH GbiTe 066eM BOOpPKH, 4yTOOLI ¢ BEpOAT-
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HOCTBIO, He MeHEWEH (,9876, MOXHO GBIIO YTBEDKAATD, 4TO Cpea-
HAA MPOAGAKHTENEHOCTE SKCILAYATAIIMH JAMIOUKH O Beelt nap-
THH OTKAOHUNACE OT CpellHeid, RoAyueHHON B spIGopke, He Gonee
yeM Ha [0 4, ecnM cpenHee KBAAPATHYHOE OTKIOHEHHE MPOAOIXH-
TETbHOCTH 2KCIUTYATaUMK J1aMNoukH pasHo 80 u? (Omeem: 4000.)

4.8. BepogTHocTh TOrO, YTO Hayrag BoiOpaHHas AeTanb OKa-
xeTcss OpakoBaHHON, PH KaXa0i NpoBepKe 04HA # Ta K¢ H paBHa
0,1. NMapTna usge il He RpHHUMaeTCs IPH OOHAPYKEeHHU He Me-
Hee |0 GpakoBaHHBIX namenrii., CKONBKO Halo NpoBepHTHL AeTa-
Jield, 4Tofbl ¢ BepoATHOCTHIO 0,6 MOXHO 6BINO YTBEPXAAThb, YTO
naptud, uMetontan 10 % Gpaka, He GyaeT npunaTa? (Omeem: 108.)

4.9. CKoABbKO HYXHO NMPOM3BECTH OMBITOB, YTOOBI ¢ BEPOST-
HocTeio 0,9 yTBEpKAaTE, YTO YaCTOTA HHTEPECYIOUIENe HAC COOLI-
THA OYAET OTAUYATLCH OT BEPOATHOCTH NMOABACHUH 5TOr0 COOGBI-
TS, pasHo# 0,4, He Goee yem Ha 0,17 (Omeem: 65.)

4.10. BepoATHOCTE MogBAEHHE HEKOTOPOTO COBLITHA B OOHOM
onbite pabHa 0,6. KakoBa BeposTHOCTD TOTO, YTO 3TO COBLITHE NO-
ABHTCA B GoabliiHeTee u3 60 onbitos? {Omeem: 0,966.)

4.11. BepoATHOCTE MOSBISHUA COBLITHA B OAHOM OTIbITE paBHA
0,5. Moxdo a1 ¢ BepoaTHocTbIO, Gonblueli 0,97, yTBepXNarh, UTO
YHCAO NoABAeHHN cobmtua B 1000 He3aBUCHMBIX ONBWITAX HaXO-
auTcA B npeaenax ot 400 po 600? (Omeem: 0,975.)

4.12. BepoATHOCTE MOAOKHTENLHOTO HCXONA OTASABHOTO MC-
nbITaHkA paBHa 0,8, OueHuTs BepoaTHOCTL TOTO, 4TO IpH 100 He-
3aBUCHMBIX MIOBTOPHLIX HCITWTAHHAX CTKNOHEHKE 3acTOTH! MOAO-
XKUTENbHBIX HCXOAOB OT BEPOATHOCTH TIPH OTASKBHOM HCITBITAHHMH
no ¢poeH abconoTHOH BeAHuKHE Byaer Menbiue 0,05, (Omaem: 6o-
Jee 0,936.)

4,13. BepodTHOCTE HaNMM4MA 2a3y6pHH Ha METANTHYECKHX
OpycKax, M3roTOBAEHHbIX ANg 06T0ukn, pasHa 0,2, OLeHTh Bepo-
ATHOCTDL TOTO, YTO B AapTiu W3 {00( GpycKoB OTKIOHEHHE YHCNa
npuronseix 6pyckos or 800 He npepbiwaer 5 %. (Omeem: Goaee
0,936.)

4.14. To manibim OTK, Gpak npy BeINycke KeTanel cocTapis-
er 2,3 %. Monusyack Teopemoli BepHynnu, OueHHTL BEPOATHOCTD
TOF0, 4TO MpH NIpocMOTpe NapThi 13 8000 aetaneii GyaeT yetaHoB-
NEHO OTKJIOHEHHE OT cpefiHel noau Gpaxa MeHee 0,005, (Omeem:
Gonee 0,878125.)

4.15. BeposTHOCTD niogBAe HUSA COOLITHS B OTASILHOM HCMTbITa-
uuu pasHa 0,6. lpuMerns TeopeMy BepHynau, orpegeauTs 4ucao
H3aBHCHMBIX HCAbLITAHHIA, HAYHHAS C KOTOPOLO BePOATHOCTE OT-
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KIOHEHHS] YaCTOTH COBLITHA OT e BEPOATHOCTH, Mo abconoTHOH
BeAHYHHE MeHblero 0,1, Sonpue 0,97, (Omeem: 801.)

4.16. CyToyHbIA pacxol BOABI B HACCACHHOM NYHKTe ABIACTCA
cny4yafiHoi BENMYUHOM, cpeiHee KBAIPATHYHOE OTKICHEHHE KO-
topoii paBHo [0 000 n. OueHHTDL BEPOATHOCTD TOTO, YTO pacXxol Bo-
OB B 3TOM OYHKTe B TeYeHHe THSA OTKIOHAETCH OT MaTeMarvye-
CKOTO OXXHAAHHA Mo abCcoMOTHE BetHUMHE Gonee 4eM Ha 25 000 n.
(Omeem: He Gonee 0,16.)

4.17. MaTteMaTH4YeCKOE OXHIaHHE KOJMMYECTEBA BEIMAZaI0UIKX B
Te4eHHe rojJa B JAHHOH MECTHOCTH OCalKOB COCTaBisieT 60 cM.
OnpedeNUTh BEPOATHOCTL TOTO, YTO B 3TOH MECTHOCTH 0CAIKOB
BbIMAgeT He MeHee 180 cM. (Omeaem: ue Gosee 0,3333.)

4.18. B pesynetare 200 He3aBUCUMLIX ONIBITOB HAHIEHE 2HAYeE-
tua CB Xj, X3, ..., Xagp, mpHueM M(X) = D(X) = 2. OueHntb
CBEPXY BEPOATHOCTH TOTO, YTC aBCOAIOTHAA BEIHYHHA pazHOCTH
MEXAY CPeTHHM apHPMEeTHICCKIM 3HAYEHHH CRYYaHON BeNWYH-

200
Hbi 5;—0 Z X; ¥ MaTeMaTHYECKUM OXMIAHKEM MCHbIIE 0,2, (Om-
n=1
egem: 0,75.)

4.19. Nucnepcus kaxaoi 13 2500 nezasichMelx CB ne npesei-
waer 5, OLUEHUTE BEpOATHOCTE TOTO, YTO OTKICHEHNE CpeAHEro
apHPMETHICCKORO 3TUX CAYYaHEIX BENUYHH OT ¢peAHero apud-
METHYECKOIo HX MaTeMaTHYecKHX CXHIaAHWHK He npepnicut 0,4,
{Omeem: ve Metee 0,9875.)

4.20. [ns onpeneneHus cpegHei ypoxaituocty noasi s 10 000 ra
NPeANOAAraeTCs B3ATL Ha BHGOPKY 110 ORHOMY KBAIPATHOMY METpY
€ KaXA0TO IeKTapa IACIIAIK M TOMHO AOACUHUTATh YPOXANHOCTD ¢
¥[MX KBAAPATHBIX METPOB. OLEHUTDE BEPOSITHOCTD TOTO, 4TO Cpea-
HE%- BEIGOPOYHAS YpoXKaHHOCTL OYOEeT OTAHYATBCA OT UCTHHHOMH
cpeaHeit ypoXaltHoCTH Ha BCeM MaccHBe He Gonee yeM Ha 0,1 U, ec-
JIH DIpeANofAOXNTE, YTO CpelHee KBaIpaTHUHOE OTKIOHEHHE ypo-
KAWHOCTH He npesbimaet 3 1? (Omaem: He Menee 0,91.)

4.21. Yucno TeneBU30pOB C MJIOCKUM SKpaHOM COCTABAAET B
cpentem 40 % obwero ux suinycka. [oabsysace HepaBeHcTBOM Ye-
6bILEBa, OLEHUTH BEPOATHOCTE TOTO, 4TO B NAPTHR M3 500 Tenesu-
30pOB NONA TEAEBH30POB € IUIOCKHM 3KPAaHOM OTKIOHSETcs OT
cpenHeli He Bonee veM Ha 0,06, (Omeem: He menee 0,8667.)

4.22. TIpUHHMas BepOATHOCTD BHI3PEBAHIEA KYKYPY3HOTO CTeh-
AR ¢ TpeMs novaTkaMy paBHoit 0,75, OUEHHTEL ¢ MOMOLLBIO Hepa-
BeHcTBa YeObiweBa BEPOATHOCTE TOTO, 4T cpeaM 3000 crebneii
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OMNBITHOTO Y4aCTKa TakuX cTebieit Synet oT 2190 no 2310 Bxiouy-
TeAbHO. (Omeem: 0,84375.)
4.23. lnsi onpenenesms cpennelt YPOXaMHOCTH Ha ydacTie

ITowaasio B 1800 ra 83510 Ha BLIGOPKY 1o | M2 ¢ Kaxzoro TeKTapa.
NsBectHo, 4To AHcnepcHs ypoxaiHocTH Mo BCEMY YYACTKY He
npesbiiaet 4,5, OLUEHUTh BEPOATHOCTH TOTO, 4TO cpeansa ehibo-
PouHaR ypoXaRHOCTS GyaeT OTAMYATLCA OT CpeaHe yYpoxaitHocTH
Ito BCeMY YHacTKy He Gonee yeM Ha 0,25 1. (Omsem: Sonee 0,96.}

4.24, CpeaBee 3HaqeHue CKOPOCTH BETPa ¥ 3eMIH B NAHHOM
OYHKTe paBHO 16 KM/4. OueHuTL BepoSTHOCTD TOro, YTO B 5TOM
NYHKTE CKOPOCTH BeTpa He 6yneT npesbitwate 30 kKM/4. (Omeem: ne
MeHee 0,8.) )

4.25. Cpensee 3HaueHHE PACXOLA BOIES B HACETEHHOM NYHKTe
coctasnget 50 000 n/npH. OuenuTe BEpOATHOCTL TOTO, YTO B 3TOM
HACENCHHOM TIYHKTE DacXol BOABl He OyoeT MpeBbIUATH
150 000 a/aH. {Omeem: He MeHee 0,667.)

4.26. MaTeMaTHuYeCKOe OXHIaHHE KOTHYECTBR BHNAAAIOUIHX B
TEYeHUE rolja B NAHHON MECTHOCTH OCaZKOB COCTABASET 55 M.
OUEHNTD BEPOATHOCTS TOTO, YTO B 3TOH MeCTHOCTH OCalKOB Bbi-
nager Gonee |75 cM. (Omeem: He Gonee 0,314.)

4.27. Yucno conHeyHsIX tHeH B roAy IAA JAHHOH MecTHOCTH
ABAACTCA CTYYAHHOM BeAHYMHOM, MAaTEMaTHYECKOE OXHAZHHE KO-
Topoit paBHO 75 AHAM. OLEHHTL BEPOATHOCTE TOTO, YTO B TEYEHUE
rofia B 3Tod MECTHOCTH Byaer Gonee 200 CoMHeUHBIX Hel. {Om-
eem. He Bonee 0,75.)

4.28. MaTemaTHUeCKOE OXUAIHME OTKIOHEHHIS OT UEHRTPa MH-
WEHH NpH cTpeibbe No Hell cocTaBhsieT 6 cM. OUeHHTS BEPOAT-
HOCTh TOTO, YTO [IPH CTpeNibbe MO KPYroBoid MHIeHH panHycoM
15 cM npouzoitaeT nonagaKHe B MHDieHE, (Omsem: ne Menee 0,6.)

4.29. CpeaHee KBAPaTHYHOE OTKIOHEHHE OLIHGKH “3Mepe-
HHUA a3uMyTa paBHO 0,5°, a ee MaTeMarTuyecKoe oXHAaHME — HYy-
110, OUEHHTD BEPOATHOCTB TOTO, YTO OHGKA cpenHero apugme-
THHECKOTO TpeX HEe3aBHCHMLIX M3IMEPEHHH He nipes3oiinet 1°.
(Omeem: He menee 0,917.)

4.30. Cpentee KBanpaTHYHOE OTKIOHEHUE KaXIoH U3 2134 He-
3asHcUMEX CB ne nmpepocxonnr 4. QOuennts BEPOATHOCTE TOrO,
YTO OTKNOHEHUE CpeAiHero apudMeTHyecKkoro 3Ty CB or cpenHe-
IO APH(METHYECKOIO UX MATEMATUYECKHX OXMIaHU He npep3oit-
aet 0,3, (Omeem: ne mexee 0,97.)
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Pewenue munosozo sapuanma

1. TIpy M3MepeHHUW OKPYXKHOCTH FPYAW ¥ 25 CNOPTCMEHOB
YCTaHOBNEHO, YTO ¥ TPOMX 3TOT 06beM paBeH 88 CM, ¥ 4eTBEPHBIX —
92 cM, ¥ IATepbIX — 96 oM, ¥ iLiecTephIX ~ 98 cM uyceMu ~ 100 cuM.
CB X — OKpyXHOCTb TPYAH CIIOPTCMeHa. JanHcath 3aKoH pacnpe-
genenna CB X. BHMHCIHTL MaTeMaTHyecKoe oxHpanne M(X),

aucniepcHio D(X) n cpeaHee KBagpaTHYHOE OTKIOHEHME G, .

HaitTH uHTerpansHyo dyHKUMIO pacopegeaeHus F{x) o mocTpo-

UTh e¢ rpacduk.
» BepoaTHOCT: oGHapyXeHHs cpeay 25 cnopTCMEeHOB TPOHX ¢

OKPYXHOCTHIO IPYAH, papHo# 88 cM, p, = 3725 = 0,12 . Anano-
THYHO BEPOATHOCTL CGHApYXeHHA cpean 25 CMOPTCMEHOR YeTBe-
PEIX ¢ OKPYXHOCTBIO IPYAU 92 cM p, = 4725 = 0,16 nr.a. Ilony-
yaeM 3aKOH pacrnipedeNeHHMA B Blle cneayomeii Tabnuup:

X 88 92 96 98 100

P 0,12 0,16 0,20 0,24 0,28

Hanee Haxoaum:
M(X) =88-0,12+92:0,16+96-0,20+ 980,24 +

+100-0,28 = 96,
M(X?) = 88%.0,12+92%.0,16+96° - 0,20 +98% . 0,24 +
+100%.0,28 = 9231,68,

2
DY) = MY~ (MXY)" = 9231,68-96% = 15,68,
o, = JD(X) = 3,96;
(0 npv x5 88,
0,12 npu 88 <x<92,
0,28 npu 92 <x <96,
0,48 npu 96 <x 598,
0,72 npn 98 <x <100,
‘1 npu 190 < x.

Fx) = 4

Ipaduk pynxuuy F(x) npusedeH Ha puc. 18.18. 4
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Prc. 18,18

2. Hana ¢yHKunsa pacnpenencaus CB X
0 mpu x<0,

Flx) = {5214 mpu Gsx<2,
1 apu x>2.

Haiiru rioTHoCTE pacnipenencHus BepoATHOCTEH f{x) , MaTeMaTH-

Heckoe oxXnaaHue M(X), ancnepcuio I(X) u BepoATHOCTE Nona-
aanus CB X na otpesox [0,5; 1,5]. MoctpouTs rpachuKH PyHKIMH
Ax) u fix).

PTakkak 0sx<2 u fix) = F(x), T0

0 mpH x<0,
f(xy={x/2 npn 0sx<2,

1 opH x> 2,
Hanee sriyucaseM:
+op 2 2
Mix) = Ir2 Ix° 4
(X = [ainyde = 2 fPax = 15| =4
2 23 3
o 0 0
2 4 9
MXZ = '!- 3 = l{.— =
) 5 P dx 5% 2,
0 0

D(X) = M)~ (M(X)Y = 2-16/9 = 2/9,
P(0,55X<1,5) = F(1,5)- F(0,5) = (1,5)"74 -
-(0,5)%74 = 0,5.
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Fogh o))

Prc. 18.19

pacuku dyrxumil F(x) 1 f(x) npuseneHst Ha pyc. 18.19,4, 6.4

3. Cnyyaiirad BeavunHa X pacripefenicHa HOpMaIbHO ¢ Mate-
MATHHECKHM CKHIAHMeM, paBHBIM [2,5. BeposTHOCTE NoamaHuA
CB X B untepnan (10; 15) pasna 0,2. Yemy paBHa BepOATHOCTL MO-
nagainst CB X B vinrepsan (35; 40)?

» CornacHo dhopmyae (18.18) W npua. 4, HAXOOHM:

PI0SX<15) = (D(IS—C:Z,S)_‘D(IO;IQ,ﬂ =02,

¢(%)—¢(-?-(;—5) - 0,2,2(1)(2-5) 0,2, CD(%S-) = 0,1,

I

oTkyna 2,5/6 = 0,25, 6 = 2.570,25 = 10.

Jlanee BuIMHCHSEM:

P(35 < X< 40) = (D('ﬂ#— _Q(E%&) -

= ®(2,75)- ®(2,25) = 0,4970-0,4878 = 0,0092. 4

4. BepoATHOCTH HEKOTOPOTO COGBITHA B KAKAOM HCMLITAHUH
3 cepux 9000 He3aBUCHMBIX MCITHITAHUH papHa 1/3. Mcnonb3ya
HepaBeHCTBO YeGhiesa, OLEHUTh BePOATHOCTH TOTO, UTO YacToTa
5TOro coGBITHA OTKAGHHTCA OT €0 BepOSTHOCTH Mo abconioTHON
peIHYMHe He Bonee yeM Ha 0,01. CpaBHUTE NONYYEHHYIO0 OLEHKY €
Pe3yNLTATOM TPHMEHEHHS MHTETPaibHON TeOpEMBI Myaspa —
Jlanaaca.

» Hepasencteo YeGeinteBa nnst CB X uMeeT BuA

P(X- M(X)| <e)2 1 - DX) /s

Jns naHHOM 3aa4K HepaBeHCTBO Uebbillena 3aMUCHIBACTCA B
BUIe
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P(m/n—pl<0,01) = P(m—np| <90) > | - D(X)/90%,

rae X=m; p=1/3; n=900; M(X)=np=9000--l-=

3
= 3000; D(X) = npg = 9000 % ?% = 2000. Torza
P(m/n—p|<0,01)2 1 -2000/907 = 1 —20/8] =
= 61/81~0,7531.

Hanee Haxoaum
P(lm/n—-pl<e) = Plp—e<m/n<p+sg) =
= Pnp—ne<m<np+ne) = Plm <msm,).
3aech MPHHATE! CACAYIOWNHE 0003HAYEHH: m = np—ne, m, =
= #p + ne. CornacHo HHTErpanbHoN dopMyne Myaspa — Jlamna-
ca, P(m <msm,) = D(x;) - B(x,), roe

=M P mp—ne—np _ 9000-0,01 _

*1

Jnpg Anpg J2000
9
=—-~——==-2,01.
20

AHanoruivo x, = 2,01, Toraa
P(lm/n-p|<0,01) = P(m, smsm,) =
= P(2910 s m £3090) = ®(2,01)- ®(-2,01) =
= -24(2,01) = 0,9545,
TakWm 06pasoM, cornacHo HepaeeHCTBY YebbliieBa, UMeeM
OueHKy P(|m/n— 173} <0,01) 20,7531, a o wuTerpansHok Teo-
peme Myaspa — Jlannaca P((m/n—- 173 <0,01)=0,9545 . ¢

18.10. NOTIONHHUTENLHBLIE 3AJAYH K . 18

I. B kpyr paanycoM R BNucaH NpaBUALHBLIA TPEYTONbHHK.
BuyTpb Kpyra Hayran 6polueHbl 4 Toukn. HaiiTi BEPOATHOCTH che-
AyioLUuX COOBITHHA: a) Bee 4 TOYKH MONAAYT BHYTPb TPEYTOAbHHKE;
©) onHa ToOYKA MONAAET BHYTPL TPEYTONBHHKA M O OXHOH TOYKe —
Ha Kaxabit cerMeHT. (fpearonaraerca, 4To BepoATHOCTb NoNaga-
HHA TOYKH BHYTPb A000i PUryphl ponoploHanbHa ee naoLa-
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AU H He 3aBHCHT OT PACCTOSHUA OT TOYKH A0 ¢uUryphl.) (Omeem:
o (350 42845287
4/’ "4\ 12n )

2. B neproii ypHe copepxutea 10 mapos, 8 W3 HUX — Genrle, po
eropoit — 20 mapos, 4 u3 HUX — Genvle. U3 Kaxao# ypHbI Hayrag.
H2BIEKNK MO ORHOMY LUapy, a 3aTeM {3 3THX ABYX LWAPOB Hayrag
B35TH 01 H Wap, HalTi BepOSTHOCTE TOTO, UTO B3ATHIH Wap — Ge-
JHI. {Omeem: 0,5.)

3. Opa ¥3 9eThipex HeaaBUCHMO paboTaKIKX 2A¢MEHTOB ABTO-
MATHHMECKOTO YCTpoHcTBa oTKasai. HailTH BepoaATHOCTL TOTO, 4TO
OTKA3aT{ MNepBLlil U BTOPOH SAeMEHTH, eCIH BEPOATHOCTH OTKAa3a
KaX/JAOTO 3NEMEHTA PABHSI COOTBETCTBEHHO p) = 0,1, p, = 0,2,

py = 0.3, py = 0,4.(Omeem: 0,033.)

4. OTK npopepsieT Ha cTaHaapTHocTb 900 merancit. Beposart-
HOCTh TOTO, YTO KAXKAASA FpOBEpsIeMast AcTAlk — CTaHOAPTHaA, PaB-
Ha (,9. Haitth ¢ BeposiTHOCTEIO 0,95 rpaHunbl, B KoTOpsix OyneT
3aKJTIOYeHO YHCHO M CTAHJAPTHRIX AeTaleH cpelH NpoBepsIeMbIX.
{(Omeem: 792 <m < 828.)

5. BnexTpuyecKad Liellb COCTABAEHA 10 CXeMe, TIPHBENeHHOM
Ha pHc. [8.20, BepoATHOCTH BRIXOZ2 H3 CTPOS KAaXAOTO U3 e¢ 3ie-

O O-@
o Loe

PHe. 1820

MEHTOR «, o), ..., tg B JAHHHIH NPOMEXKYTOK BPEMEHH paBHBI CO-
oTBeTCTBEHHO p; = 0,2, p, = 0,4, p3=0,1, p, =03,
ps = 0,6, pg = 0,5. Ha#iTh BeposTHOCTE PaGoTe! LIENH B AaH-

HBL# TIPOMEXYTOK BpeMeHH. (Omgen: 0,64768.)

6, Nlpubop BeiitneT Uz cTPOA, ECHH TEPeTOPUT HE MeHEE IMATH
JIAMT! NIepBONO THITZ KK HEe MeHee JRYX JaMN BToporo Tuna. On-
PEAENTNTD BEPOATHOCTE BLIXOHA W3 CTpos npHBopa, eCTH U3BECTHO,
YTO MeperopeAc 5 naMn. BepoATHOCTB TOMo, YTO NEperopuT faMna
nepporo THNa, pagHa 0,7, a sToporo tvna — 0,3, (Omeem: 0,64.)

7. 3aBoa BHNycxaet 96 % wamenwmii nepporo copta n 4 % wame-
Jinii BToporo copta. Hayran seiéupaerca 1000 nzgeanit; CB X o3Ha-
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YyaeT YMCeno nageaui NepBOTO COPTa CPEaH OTOGPaHHbIX. 3anucath
JaKOH pacilpeneneHisn CB X BLIYUCAHTL ee MaTEMaTHUECKOE OXH-

JaHue 0 aucnepcHio, (Omeem: M(X) = 960, D(X) = 38,4.)

8. MateMaTiecKoe OXHWIAHME YHCAA OTKA30B pajHoarnnapa-
TYpHl 32 1000 4 paBHO 5, OnpeaennTe BEpOATHOCTL OTKA3a paaHo-
anmnaparyphi 3a 20 4 pabotsl. {Omeent: 0,095.)

9. BpocaloT # MrpanbHbiX Kocteil. HaiitH MaTeMaTHYeckoe
OXKHAAHHE CYMMbI BEINaBHIMX OUKOB. (Omeem.: Tn/2.))

10. JokazaTh, YTO MaTeMaTHYeCKOS OXHMAAHHME MUCKPETHOMN

CB 3akniouedo MeXIY HAHMEHbBIIHM K HaHGONBLIUM €€ BOIMOXK-
HbIMH 3HAYEHNAMH,

11. Joka3atk, yro ecan A1 ¥ — HesaBucumete CB, To D{XY) =

= DUOD(N + m, D) +myD(D)

12, Ouckpetnas CB X pacnpemeneHa no 3akoHy IlyaccoHa, T.e.
OHa NpMHWMaeT 3HaveHus 0, 1, 2, .., n, ... ¢ BEPOATHOCTIIMM
Ae

P(n) =

n!
HJaHne u guenepcHio CB X, (Qmeem: M(X)y=4/A,D(X) =1/0)

13. [InoTHOCTL pacnpeneneHus bepoaTHocTell CB X fix) =

anaecexn =0, 1,2, .... HafiT MaTeMaTHUIECCKOE OXH-

= x"e*/(n) npu x20 u fx) = 0 npu x <0 . HaliTu MaTeMa-
THYECKOE OXKHAaHHe H nucniepcHio CB X {Omeem: M(X) = n+ 1,
DX)=n+1)

F)h

1

3
'
'
:
i
1
1
1
b

Y

0 a
Puc. 18.21

14, OyHkuua pacnpegenenus CB X zamana rpaduxom (puc,
18.21). HaiiTy MIOTHOCTL pacnpedefeHHs BepOATHOCTEH, Ma-
TeMaTHYecKOe oOXufianue W aucnepcuw CB X (Omesem:

M(X) = (b+a)’2, D(X) = (b-a)*/12.)
222

15, HezapucyMeie CB X 1 Y pacnipeaeneHbt o HOPpMaNBHOMY

3aKOHY C MapaMeTpamu nt, = 2, m, = -3,0,=1, g, = 2. Bui-

YHCRHTDL BEPOSTHOCTE TOTO, Y10 ¥ < X~ 5 . (Omsem: 0,5.)

16. Henpepriesast CB X pacnpezeneda B wHTepBane (0; 1) ¢
NAOTHOCTHIO

_ 2x mpn x« (0; 1),
1) {0 npH x ¢ (0; 1).

Haittn martemaTHucckoe OXMAaHHe M aucnepcuic CB Y= X2
(Omeem: m, = 0.5, (N =1/12)

17. B ypHe a 6ensx 1 b kpacHBIX Wapoe. U3 Hee H3BNEKalOT k
wapos. Haiitn MatemarHueckoe oXnaaHue H NHCTIEPCHIO YHCIA

H3BNeYeHHBX Genwx wapos. (Omeem: M{(X) = Ka DXy =

at+h’
_ _kab _a+b-k )
(a+ b)Z a+b-1
18. 3apaHa NAOTHOCTD pacnpeaeicHHA BEPOATHOCTEH CHCTEMBI
CBX, 1)

rd 2
fxy) = {4xye_x 7 npn x20, y=o0,
0 B OCTZABHBIX CAYYARX.

HaiiTn MaTeMaTHYeCKHE OXMIAHHA H ZHCTICPCUH COCTARNAIOLINX
Xu Y. (Omeem:m, = m, = Jnr2, D(X) =D =1-n/4)

19. BepoATHOCTE TOTO, YTO CTAHOK HE OTKAXeT 3a 5 u paGoThl,
paeHa 0,60653. Haiitu M{X) u D(X), ectn CB X — Bpema Gesor-
Ka3Hoit paBoThl CTaHKAa MMeeT 3KCMOHeHUHATBHOe pacnpenene-
HRe. (Omgem: M(X) = 10, D(X) = 100.)

20. 3ageku, paccoiraembie GUPMONR, YIOBNETBOPAIOTCA NpUMep-
Ho B 30 % cnyuaes He3aBUCHMO OAHa OT gpyroi. ®upmMa pazocnana
200 zaaBoK. BuHCAHTL: a) MaTEMATHYECKOE OXHIZHHE M AHCNED-

CHIO YOOBMETBOPEHHBIX 3a9BoK X, 6) P(X = M(X)). (Omsem:

a)y M(X) = 60, D(X) = 42;6) P({X = 60) = Py, (60)~0,06.)
21. CTaHOK-aBTOMAT M3roTaBRHBaeT WapHKi, KonTponnpyer-

¢ HX AMaMmeTp X, YIOBAECTBOPHTENLHO OTMCLIBAEMBI TayCCOB-

CKHM 3aKOHOM pacnpeleNicHHA CO CpeAHHM IHaAYCHHEM 10 MM,
Kakoeo cpeaHee KRaapaTHYHOS OTKNOHCHHE nNHaMETpa THapHka,
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CC/IM IuaMeTp ¢ BepoaTHocThIo 0,99 3akinoueH B HHreppaie (9,7;
10,3)? (Omeem: 0,1168.)

22. PacnipefieicHHaa 110 32KOHY Bedt6ynna CB X umeer cpen-
Hee 3HadeHue 2, MapameTp MacmiTaba @ = I, mapameTp caBhra
¢ = 0. Buyrcnute napaMeTp hopMBl b, IHCTIEPCHIO M BEPOATHOCTD
nonaganus CB X s unrepsan (1; 2). (Omeem: b= 0,5; D(X) = 20;
P(1<X<2) =0,1238))

23. PocT B3pOCNOro MyXuKHb YIOBIETBOPHTENEHO OIHCHIBA-
€TCA HOPMANBHBIM 3aKOHOM pacrhpefienehus. 1o CTaTHCTUKe
cpeammii poet coctamnger 175 ¢M, a cpenHee KBaApaTHYHOE OT-
KiIoHeHNe paBHo 7 cM. HaltTh BeposiTHOCTS ToTO, 4TO pOCT Hayran
B3ATONC MYXYKHBI OYACT OTAHYATECH OT CpesiHero pocTa He Gonee,
yeM Ha 7 oM. (Omeem: 0,6826.)

24, Tpu urpaneHbie KOCTH NoaSpocHaH 15 pa3; CB X — umcno
NoAGpachIBAHMHA, TPH KOTOPBIX POBHO Ha JBYX KOCTAX MOABHIOCH
TI0 OAHOMY OYKY. ONpeneuTs 3aKOH pacnpeneneris CB.X, ee Ma-
TEMATHYECKOE -OKUIAHHE U CpefHes KBAAPATHYHOE OTKJIOHEHHE,
(Omeem: GUHOMHaRLHBA ¢ n =15, p= 5/72; m,=75/12=1,04;
G, =0,98)

25. ¥V TOpProBoro areHTa HMeeTes MATh AApecoB NOTeHUHAIb-
HBIX TOKymaTesiefl, K XKOTOPHIM OH 06pamiaeTca IO CHMCKY ¢
MpeliioxXeHHeM NPHOGPECTH peanHsyeMblil ¢pupMoii Tosap. Be-
POATHOCTL COMIACHS MOKymatenel oueHupaerca kak 0,5; 0,4:
0,4; 0,3 1 0,25. TloKynaTenn NPHHEMAIOT peweHe o mpuobpere-
HHH TOBapa HE3aBHCUMO APYT OT Apyra. AreHT ofpailiaeTcst K HUM
B YKa3aHHOM TIOPAAKE A0 TEX MOP, MOKA KTo-HUOGYAR U3 HUX He
COrnacures nprobpect Toap. COCTABUTE pan pacripeAeeHIs
CB X — vucna nokynateneit, K KOTopbIM o6patites areHt. Hafi-
TH MaTeMaTHYECKOe OXWAaHWe M aucnepcHio CB X. {Omsem:

m, = 2,106 o = 1,959.)

19. DJIEMEHTHI MATEMATHYECKOH
CTATUCTHKH

19.1. BHIBOPKA. SMIIRPHYECKHE 3AKOHBI
PACIIPEAEJEHUA

Hpu HecneRoBAMHH KOAHIECTBCHHOTO RAIH KARCCTBEHHOTG fipiataka CB X ua
of1ero YHCAa BOIMOKHEX €10 PCARKIAUNH ( 2eHeparonoh COSOKIIRGCHIL BOIMONC-
HblX 3Hgueniil) HIRNEKASTCA CAyUAHMM 0DpaIoM HEKOTOPOE KOHEUHOE THCAO 3AC-
MeHTOB {peatudayuil npuznaxa X). 31y COBOKYRHOCTE MEMCHTOB HA3LIBAIOT CRY-
yaluoi BeIGOpXO WANH NPoCTe BRCOPKOH, a2 YHCAO i OTOOPAHHBIX 3HAYCHHE —
ofiseMom suifiopxu,

3agaya MaTeMaTHYCCKOH CTATHCTHKH 3AKMIONAsTCH B WCCAENOBAHWM ¢policTh
BHIGOPKH W 0D0BUICHHN 2THX CBORCTR HA BCK TCHEPATILHYIO COBOKYNMAGETD,

PeayabTaThi BCAKORO IKCMEPHMEHTA 2JATHCHBAIOT B pUAe TaGnHUK, B nepool
CTPOKE KOTOPOH YXKA3HBAKT HOMEP 3KCTEPHMEHTA, 2 BO BTOPOA — 3HAYEHMKE Ha-
Ba0NaeMOrC NPHIHAKA X, PABHOC X H HaIWBaeMoc eapuanmod npusnara X, Taxan
TaGARLA HE3IBWBACTCA cmamucmirveckum proos. CTATHCTHICCKME pAR, pacroao-
MeHHUI MO BOIPACTAHUIO BAPHAHT, HAINBACTCH SaPUTHNORNBM.

k

Ecau mi,— 4ncio HaBAOACHHI IHAYCHNA x, ipHiKaKa X, n = Z m_—~ obhiee
=1
qucao HaGrwAeHHi (oObeM BHOGOPKR), TO YHCIO W ‘/ n HAIHBALTCH OMHOCHRIERL-
#oil Yacmomod kalnwderia x, .
W(x)=msn,i=Tk.

Tadnuua, 8 koTopoll JaHE IHAYEHHA BAPHAHT B BOIPACTAIOCM TTOPASKE, Yac-
TOTHL 1, WAH OTHOCHTEALHBIC 9ACTOTRL H/(X,), HAILIBACTCH CMAMiCIUYECKIM pR-
dom cepynnuposasiux dannsix. TAKOBOH ABNACTCA, HANPHMED, TRGAWUA BHIA

X i 3 4 6 7
m, 2 4 6 5 3
Wix) 2/20 4/20 6/20 5/20 3/20

Cmamucaitweckoll (3mnupuveckolt) yusiyueit pacnpedeaesua ewbopriy Haduipa-
eTCA hyHKUKA F*(x), ONPEACAAIOULIA HAA BCIKOTD X € R OTHOCHTENLHYIO YacToTy

cofuruA (X< x), Te.
N m
FH*(x) = NE. ot
® " Z n’
X, <%
e #, ~ YHCAD BADHAHT, MEHBLHEIMX x; # — ofeem AMGOpKH

RepewtcAtM ocrosHste (80Cmaa crmamucmimecKoll QyRKuun pacnpedetenus
swbopku Fr{x)y
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L) sHaeHHA DyHKUAKR F*(x} npuHaanexat oTpesxy [0; 1).

2) pyuxuns F*{x) apnaerca ReyOuBawuleil;

B POy=0RpH x<x| B F{x) ™1 ApR x> Xy, TOE X}, Xy — COOTBETCTBCHHO
HAUMCHLILCE H HanGosbilice 3HAYCHHA BApHANT.

Bennuutia o = X, — X, HasHIBACTCA PaIMAXOM 8bIG0pKU.

Tpamep 1. FlocTpouTh sMnupAdeckyo GYHKUKK PACAPEICACHHA (O JAHAKM
CTATHCTHYECKOTD paa;

X; 2 4 6 8

m, 4

* W3 onpeneacHua craTucTueckoft pyHKIMH PACRPEACACHHA CASOYCT:
0 npH xs52,
178 mpu 2<xsd,
Fxy=<1/2 npn 4<x56,
17720 npu 6<x58,
1 npu x> 8.

Tpaduk GyHKUWH F*{x) u300paxeH Ha puc, 19.1. 4

Fix
1 L.
17520
142
i —
0 2 4 8 g x
Puc. t9.1

MNpu Goaswpx obreMax BHGOPKM WHTEPBAN HIMEHEHHA BCEX e¢ BAPHAHT pas-
GHBAIOT Ha ONPEACACHHOE YHCAO RHTEPBANDE PABHOH ANHHK, KOTOPLIS HA3LIBAKOT-
CH UHMEpSaioMy 2pyRnupoex. 3aTeM NOACYNTHBAIT HHCAD RAPHAHT BROOPKH, MO~
NaBLIHX B KAXAME HI HHTEPBANOH, BHYNCAA T OTHOCHTENBHEE YaCTOTH YHCNA Ba-
PUAHT B KOKAOM HHTepBane, TabnHUA, B KOTOPOil DaHa CHCTEMA HHTEPBANOS, YKa-
3aHB YACTOThI HAH OTHOCHTENLHING YACTOTH YHCAA BADHAHT B KAXKAOM KHTEpBans,
HAZBIBACTCA CRIQMIUCIMEHECKON COSOKYHHOCIING,

- Hanprmep, cTaTHCTHYSCKAA COBOKYITHOCTL SwinGok 100 Hamepennii aanbHo-
CTH ¢ NOMOLLLIO HEKOTOPOTO NpHEOpPa HMeeT BRA:
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e | iy Gl O o @n o anis) (520

m; 2 8 17 24 26 13 6 4

w, | 002 008 047 024 026 013 006 0,04

CTATHCTHNECKYIO COBOKYTTHOCTL TpadMuecKit H30BpaxaloT ¢ ROMOUIBIO 2uc-
mozpaman. THCTOTPaMMY CTPOAT CleYIOIINM 06pazoM: Mo oCk aGeuuee OTKNA M-
BAlOT HHTEPBAH, HA KaXIOM H3 HUX CTPOAT NPAMOYTONBHIKH, INTOLAKH XOTOPLIX
PABHH YACTOTAM UNH OTHOCHTEBHEM Y3CTOTAM NONANAHHA BADHAHT B COOTBETCT-

BYIOIUHIt HETepBaji. BRICOTE: FTHK NPAMCYIONBHHUKOB PABHEt M, /n WM m ./ (nh),

[ae ft ~ MIHHA PHOPAHHBIX WHTEPRATOB, [HCTOIPaMMa OTHOCHTEABHBIX YACTOT AB-
NACTCA CTATHCTHUCCKHM AHANONOM TNOTHOCTH PAacTIpeNeneHHA BEPOATHOCTEN re-
HepantHON COBOKYNHOCTH.

[Toruzonom wacmont Ha3EIBAXT NOMAHYIO JHHHIO, COCTOALIYES H3 OTPE3KOB, CO-
SAHHARIINX TOUKH (X); 2}, {X3; A13), .o (X33 Pig). Flosuzon omnocumensnnix vac-
mom NpelcTapaseT coGoN IOMaHYIo, COCTOALUYIC H3 OTPEIKOB, COCRHHAYOLIMX T0Y -

KH (53 m/n), i= 1, k.

Tipanep 2. Mana Hexoropas suGopxa:

14 16 20 15 18 12 13 10 17 15 12
17 11 17 13 11 17 16 12 16 13 16
12 19 18 9 7 13 15 il 1% 14 13
10 16 15 17 21 i3 17 16 13 15 15
18 i4 16 14 10 14 8 15 119 16 14

!'loc'rpowrb CTATHCTHYECKYID COBOKYTIHOCTE BMOOPKK C CEMBK HHTEPBANTAMH H
THCTOrpaMMY OTHOCHTCNBHBIX 4aCTOT.

b PasMax BRIGOPKH o = 21 -7 = 14, lMo3TOoMY DNHHA KaXIOre HMTEpBana
h=14:7 =2, PeaylbTaTH rPYNIOHPCBKM NPHBEAeHE B Taba. 19.1.

Tabauya 19.7
H Hakonaen-
OKep MR- Han OTHOCH-
eppana Hutepean | Yacroram, Z ", m,/n reALHan
YACTOTE
1 (7:9 2 2 00364 0,0364
2 %) 4 6 00726 0,1091
3 (11; 13} 8 L 0, 1455 0,2546
4 (13; 15) 12 26 0,2182 04728
5 (15 I 16 42 0,290% 0,7637
6 (17: 19) 10 52 01818 0,94535
7 (19; 21 8 55 20,0545 1,0000
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myi{(nh)

01 3 5 7 9 1 13 15 17 19 21 x
Puc. 192

B cHcTeME KOOPAMHAT CTPOHM BCE HHTEPBANK, 4 HA HHX — IPAMOYTONLHHKR ©
BHCOTAMH, paBHHIMHU mr.{(nk) L0ae =2 (pue. 19.2), 4

4, Jaua petbopka:

38
68
77
6l
67

60
52
47
35
65

41
47
28
47
39

51
46
27
46
35

33
42
49
58
41

42
43
49
45
60

45
57
14
42
54

21
4
28
21
42

IToCTPOUTH THCTOTPAMMY OTHOCHTEBHBIX 4acToT.

53
54
61

59

59
30
40
60

5. [MocTpoKThk NONHIOH OTHOCHTENbHAIX YacTOT A4S CAEAYIO-

e BuIGOPKH:

X 4

10

12

m; 10

5

20

A3-19.1
1. ITo aaHHOMY pacnipedeaeHHIO BLIBOPKH
X | 3
T my ) 10 25 : 15

H2WTH 3MIHPHYECKYI0 DYHKLUHIO H NOCTPOMTE €€ rpadiik.
2. Hana ppibopka:

% 2 4 5 7 10

m; 15 20 10 10 45

Hatiti aMnupuueckyio $yHKLHIO pacnpefenetns, NOCTPOHTL ee
rpacui. [1ocTPOHTL NONHIOH OTHOCHTENBHBIX YacTOT BEIGOPKN.

Camocrosrenbiias padora

1. ITocTpouts sMnUpUYecKyio GYHKLHIO paciipefie/IeHHA H ee
rpacduK 1nst BaHHOH. BEIOOPKHU:

3. Mo naHHBIM BHﬁOpKH MOCTPOHTL THCTONpaMMy OTHOCHTE b

HMX YaCTOT,
a) " YHCro BAPHANT B
OMED HHTEpBANA Huvepean wHTEpBANE
1 {; 5) 10
2 (5. 9) 20
3 9; 13) 30
3 (317 12
5 {17;21) §
6) H ) Yucno BApHaHT B
OMep WHTepBRNa Heirepean HHTEPBANE
I (35 ¢
2 (5. 8) 19
3 & 110) 3
3 (11; 14) 4

X 2 5 7 3

m; 1 3 4 2

2. MocTpouTh sSMIupudeckyio GYHKIIUIO paclpeleneHus 1 ee
rpauk Ans BbIGOPKU:

X; 2 5 7 10

m; 5 25 15 5

3. [TocTpoUThL rucTorpaMMy OTHOCUTEABHBIX YacTOT ANA BbI-
Sopku:

i | Hrrrepsan | "; ” i l Huteppan | n;
1 (10; 15) 2 4 {25:30) 4
2 (15; 20 4 5 (30; 35) 2
3 {20; 25) 8
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19.2. YUCHOBBIE XAPAKTEPHCTEnn
CTATUCTHMECKOFO PACIIPEAEJNEHUSA

JIwbok napameTp é , HalBeHHHR Mo BGopKe, HIBNCYCHHHI I3 reHepaAbHON
COBOKYNHOCTH X, ARAACTCA noaxonAlieli oleHKoH napametpa 8 »10# cobokyn-
HOCTM, CCAH:

1) M(B) = 6

2) P(lo-6l<e) = 1;

3) ancnepens D(6) AnngeTes MUHMMAREHOR,

Napamerp é, YLOBNCTBOPAIOWIHA YCNOBHAM 1-3, HAIBIBACTCH COOTBETCTREH-
HO NECMEWERHOL, cocmormensnoil H spdexmuenoi onenxoll mapaMerpa 0 rencpant-
HO# COBOKYAHOCTH NPH3IHAKA X

NyeTs X3, X3, ..., X, — BHOOPKA N3 TreHepaNbHON COBOKYRHOCTH. Cpeduum sua-
derteM SubopKY UNH EN0OPOYHIM CReONIM HASEIRALTC YHCITO

- |
=iy, 9.1y
Eciit x; — pApHAHTH BHGODKW, M; — H4CTOTM BAPHEKT X, =1, &,
k
n= z m, — oBveM BLIGODKH, TO

=1

k
2. |
X, = &= ”Zm!x!_. {19.2)}
i=1
BrGopodHoe cpenHet AATALTCA HECMEILIEHRON, cocToATENLHOR H dddexTHE-
HOH OIEHKON NH MATEMATHYECKOTD (KHAAHHA FeHEPANSHOH COBOKYANOCTH.

Budopounoit cmamucmtimecxodl duchepeueid CB X HaanBacTea THENo

n
w21 2
D*(X) =3 —EZ(xr.-x)
i=1
WA
k

_2_1 2
DXy =5 =~ Z mx; -8,
i=1
rae ¥ - BuiGopoyHoe cpeanee.

"; ! D(X), T0 B kaucCcTBE HECMEUICHHON QLEHKK NHCOEP-

Tak Kak M(sz) =

CHH (e HEPANBHOH COBOKYITHOCTH MPUHHMASTCH BEAHUHHA
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3
B = = 11 3
i=t

&
by = 8 = e 3 m(x, -0’ (19.3)
(1] a1 ] - *
i=|
BCJHI‘IHHS 30 Ha3HBALTCA NHCHPJIEAeHHENM q’eam “aapﬂmﬂ'ﬂibw OMIKAONENUEN .

TIpH HIBECTHOM MATEMATHYECKOM OXMOARUH 1M, HECMCIISHHAS CUEHKA AHC-
nepcHu
k
sﬁ - i Z J'wr,(.vrf—;\l'!‘“:)2 .
i=1
Ecny B KaXIOM H3 BAGNOOCHHA pacCMaTPHBAOTCA ONHOBPEMEHHO ABA TIPH-
3HaKkA X'u Yc estbopamn:

X Xy ‘\Iz aae Xg

n ™ Lor ] aas L

Y I»n » - »n

m y my vy "y

COOTBETCTBEHHO, TO A XADAKTEPHCTHKH HX CBIIH BBOAWTCH MOMEN KOPPeARUL
L4

L -
o " a1 Z mix~IHy,~¥),
i=
rac X n p — puiGOporHbIE CPeAHNE NPU3HAKOB X H ¥ 5 - o61em BOIBOPKH.
Kosghuruenmon Koppesfuuy HAZHBAIOT BENWIHHY

5
Ly = &L N
< 5
¥y

TAC 5., S, — BHGOPOUHBIC CPEIHNC KBAAPATHYHbIE OTKIOHCHHS.

3amedaHne. Mpn Gonblunx ofvemax Bubopok (a2 30) 5 u 55 NpHHKMAOT-
CA PABHLIMM.
HenocpencTsenne Hz onpencacHuh crenyeT, Yo

k

2_ 1 2 2

5y ”_lZmExi o E (19.4)
i=1
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k
= E%T DI It 2 (19.5)
i=1

Sxy

Béausuna

k
{ [3
by = 2 )
i=1
HA3BIBACTCA KEHMPIAbIHDIN MONERIION ROPROKE ¥, AcumMempuell swbopKE HAIWBIET-
3 4

e YHENO dy = Yy /8, IKeyeccom (Kpymuznoll) ewbopiy — YKCAD & =1y /5 -3,
ACHMMETPHA i SKCLECC ARIAKTCA XADAKTEPHUCTUKAMU OTRAOHEHHY SMITUDHYEC-

KOPQ pacnpecNeHHA OT HOPMAABHOTO,

Tipumep 1. ITo puGopke npusHaka X, sanantol cnexywoueh Tabnyuei:

i X; i X " i X; i X;

I 12356 5 1238.5 9 1234,5 13 1234,3
2 1237,5 6 12342 10 1236,8 14 1237.5
3 1232,9 7 1235,9 11 12376 15 12354
4 1236,2 8 1233,3 12 1233,1 16 1234,7

BLI9HCAWTD OUSHKH MaTeMAITHYECKOT) OXHAAHHA, AHCTIEPCHH H CPpalHEero KBagpa~
THMHONO OTEKROHCHHA HIMEPCHHOTO PAcCTOAHHA,

» BetfeM yCAOBHES BAPHAHTH u, = X',— 4, Tl¢ B XaYeCTRE @ BOILDMEM CPERHEE

qyncno 1235, 1.e. ¢ = 1235, B peaynstate NonyinM Talauuy A8 YCAOBHEIX BADHAHT:

X 45 50 55 60 65 70 75

m 4 6 10 40 20 12 8

HaHTH BHOOPOYHOE CpESHEE, ARCIEPCHIO M Cpeaee KBAAPATHYROE OTKAOHCHHE.
7
» OG1eM BribOpKH # = Z m; = 100 . o dopmyne (19,2} BHEOPOYHOE CpeHee
=1

_45.4+50.6+55 10+60-40+65 20+70.12+75.8 _
100

x 61.7.

JIns BRMHCACHHR JHCHEPCHH COCTABNAECM TAGNA LY KBARAPATOR 3HaYEHHIT CB X:

x;z 2025 2500 3025 3600 4225 4500 5625

m; 4 6 10 40 20 12 8

Mo popmyne (19.4) umeem
1
2 _ 1 2 100 2 _
$p = '—9 Z X',mj*wfﬁt.?) = 50,11,
1=
oTKYyHa 5y = 50,11 7,08,
TIonydstan HeeMeleHHBIE OUEHKH AN AHCTIEPCHHE H CPEIHETO KBALPATHYHOTO

OTKNOHEHMA. COOTBCTCTRYIOLUHE CMELLENHDIC CUCHKH sz =496l ws=704 1

fipumep 2. [poBeacHo HECKOABKO WIMEPEMUN paccTOAHUA. PeayAbTaTh M3-
MEPEHHA B METPaX MPEICTABACHB B BHAC pAKA:
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i u; i u; i u, i H;
; 0,6 5 3.5 9 -0,5 13 -0,7
2 2,5 [ -0, ¢ 1.8 14 2,5
3 =2,1 7 0.9 ! 2,6 15 0,4
4 1,2 ] -1,7 12 ~1,% 16 -0,3
BHﬁOquHOG CpetiHee B JAHHOM CNTYYac BHYUCRACTCA NC dopmyne
k
- 1 i
X=ake S mu = 12354 12(16-8) = 12355
i=1
CraTHCTHYeCKaA THCTIepCHA
k k

2_ | 2 m . 21 2
5, = n—lzm"u" n_’(x ay »2’”!“‘1 @,
i=1 i=1
rie I — CpeAHee 3HAYCHHE YCROBHIMX BapHaHT. OTcioda
2= T'-S(o,o: +4+6,7640,4040+1,69+0,16+4,84+ | +
S1,69+4,41 45,76+ 1,88+ 440,01 +0,64) = 3,06,

5o = JZ‘; = J3.06=1,75 M. 4

[Tpamep 3. HafATir sGOPOYHYIC AHCNEPCHID 1O JAHHOMY PacApeacieHNI BH-
BOPKH:

x | 001 004 008

m 5 3 2

b dan Toro 4Tobb H30EXKATE AEACTEHA Hal dApOCAMH, NepeHaeM K YCNOBHEM
saphanTaM &; = 100x . Tlonayunu creaymouiee pacnpeaencHme:

4, 1 4 3

m, 5 3 2

BiGapot HYI0 DHCNEPSHED YOIOBHBIX BAPHAHT HAXOANM M0 dopMyne
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3 3
?
Zmiu'- ZJWI‘:.!f 3
2. iz _|i=l = =
s - —— s 1 Zm, 10,

i=t

) =

5+4s+1zs_(5+zz+| ? 2

10 10

s2(x) = s(u)/100° = 7,21710 000 = 0,00072 .
Hcnparnesnan BHGOpOHAS THCNEPCHA
55~ D5 ~0,0008 . ¢

Tpsmep 4. CrpynnuposaHHble InaucHNA euGopks X dauw p a6, 19.2.

TaGauna 19.2
Howep unreppana Wnrepnan I X, ] ”;
1 (27.5; 29,5) 28,5 3
2 (29,5, 31,5) W5 9
3 {31,5; 31,5) 32,5 2
4 (33,5; 35,5) M5 13
5. {35,5; 37.5) 365 a2
6 (37.5: 39,5) 38,5 34
7 {39,5; 41,5) 40,5 21
8 (41,5; 43.,5) 42,5 3
9 ' {43,5; 45.5) 44,5 |

BUIYHCIHTD CpeaHes 3HAYCHME, CPLANEE KBANPATHYHOE OTKNOHEHHE, 3CHMMETPHID
H IKCLECS BHOOPKH X (X; — CCPEANKL HHTEPRANOB),
» Kax cneayer w3 TaGn. 19.2, ofsem auifopku pasen 170, Bossmem 3 kayecTne
£PEOHETO IHAYCHHA BAPHAHTH X5 = 36,5 w BRcleM YCIOBREIE BADHAHTH
yo X=X _ x;~ 36,5
i n 2
PeayAbTaThl BUMHCACHHIE 3a0MLICM B TaBanuy (Tabn. 19.3),

Tatsuya 19.3

i J X l m; l ¥ r mal; ' ma? I mu? I muf
1 28,5 3 -4 -12 48 -192 768
2 30,5 9 -3 -27 81 =242 729
3 32,5 23 -2 ~46 92 -184 368
4 34,5 33 -1 ~33 k) ~33 1
5 36,5 38 0 /] 0 0 1]
6" 185 34 | 34 34 34 34
7 40.5 21 2 42 84 168 136
8 42,5 8 3 4 12 216 645
9 44,5 | 4 4 6 64 256

Z - 170 -~ -14 460 -170 un
i

[Mo pe3yAbTaTaM BCEX BHUUCACHUHA, MpABCICHHEX B Ta6A. 9.3, HaxoaHM Ha-
ATBRLE MOMEHTI v, r=1,4:
9

=l = :,..,& -
v ”meu, 7 75" 0,082,

i=|
Z”'f“f 460
= - .20,
2m
3
M ;
v3 B arrr—— O v B - »
Zmi 170
T
S w32, 45 688,

170
X
Onpeaen M UEHTPAALHNE MOMEHTH s, 1y M 14!
My = Vp= Vi = 2,706~ (~0,082) = 2,699,

¥2

Vl“—'

By = v3=3v,vy+2vE = = 1~ 3(-0,082) - 2,706 + 2(-0,082) = 0,355,
Uy = V=4V vy +6vivy— 3V] = 18,688 4(-0,082)(~1)+

+6(=0,082)° - 2,706 - 3(-0,082)" = 18,439.

Cpegnee 3naucHne BuGopky’
% = xy+ih = xg+vih = 36,5+ 2(-0,082) > 36,336,

4 spbopoyHad DHCTEpCHS
= K (vy~v}) = 4(2,706- (0,082)") = 9,824, 523,29,
ACHMMETPHA

oy = uy/ fud = -0,3557.4(2,699)° = -0,026,

a Kcuece
€ ™ He/H3~3 = =0,355/(2,699)° -3 = -0,48. ¢

Tipumep 5. Metozom NpowspeieHKR nafiti BuGopoyHoe cpelHes M BOOpOY-
HYI0 IMCTICPCHIO PACTTPCACHSHHA BUGOPKH:

x; 12 14 16 18 20 »
m; 5 15 50 16 10 4
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» flo onpeAcNeHHOMY TIPARMAY COCTABNACM PRCYLTRYID Tabnuuy (Tabn. 19.4).

Tadauga 19.4

X ", u, | ma, i m,uf | o ut T
12 5 -2 -10 20 5

14 5 -1 -15 15 0

16 150 0 -25 0 50

13 16 1 16 16 64

20 10 2 20 T 40 90

22 4 3 12 36 64

— — — _ -

2 7= 100 - 2 127 PIR

1. B nepBotii cTOAGCIL 3aTTUCKIBACM 3HAYCHHA BAPHAHT X,

2. Bo Bropo# cTonGel1 3aNHCHBAEM 4ACTOTH BAPHAHT,

3. B xauccTe HYNA BuGHpacM YHEno Xy = 16 — 3HAY9¢HHe BapUAHTHL C HaW-
Goabiwe il 9acToTol. TAX KAK INar MeXay BADHAHTAMM & = 2, TO YCAOBHBIC BADHAH-
Thi BBOAWM COLACHO PABEHCTBY o, = (x,-— xo) /R d 3HAYEHHMA YCNORHLIX BAPHAHT
ROMELIACM B TPETHEM CTONOLE.

4. fIpon3peneRne Y4CTOT W 3HAUYSHKN YCNOBHLIX BADHAHT 3a[THCHBAEM B YeT-
BEPTHI CTONGRT, YKAIWBAS TIPH 3TOM CYMMY OTPHUATEALHBIX M CYMMY TIONOXKH-
TENLHBIX NIPOH3BEACHAR (B TaGaHUE ITH CYMMBI B3ATH B PAMKH).

5. B naTom cTonGle RPUBOARM DPORIBEASHHA YACTOT U KBAIPATOB YCIOBHBIX
BAPHAHT.

6. B wiecToll cronteu 3anuesiBaeM BENHYUHE n i+ 1)2 N HAXOMHM HX CYMMY.
Ana KOHTPOAA BWYACACHHH NOTB2YEMCA TONISCTEOM

] [3 L]
Z(u,+[}2m:= Zmru‘z+22mruf+n‘
=1 n‘=| !=l
]
KoHTponm z.m‘(mﬁl)2 =273,
1=
1] [
Zm,ufnzm,u,m- 127+2 23+100 = 273
=1 [l |

CoBRANCHHE KOHTPONBHBIX CYMM CBHASTENBCTBYET O OPABHALHOCTH BHYHCIE-
HAA, IpHBEAEHHBIN B Tabr 19 4,

BLiyHMCAHM HAYANEHBIE MOMEHTH TIEPBOFC H BTOPOTC MOPRAKGE YCACBHBIX Ba-
pHanT,
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n 100 e
M 1y
wE S St

Toraa .
¥=wvihtx, =023 2+16 = 16,46,

£ = vymv it = (1,27-0,23))- 27 = 4,87,

2
OTKyfa 55 = 4,92, 55 = 2,22, T.¢. NOAYYWIH HECMELICHHEIE OLIEHKH JNA cTIep-
CUH W cpeaiert KBAIPaTHYHOTO OTKNOHEHA. 4

Tpumep 6. MeToAOM cyMM BLIYACAHTE BHGOPOUHOE cpelHee H BHBOPOUHYIo
SHCMIEPCRIO 1O 3ATAHHOMY paCpeEeReHHIO BRICOPKH 0fhemoM 1 = 100;

X, 48 52 56 60 64 68 72 76 80 84

¢

m | 2 4 ¢ 8 12 3 18 8§ 71 s

b Tak Kak BHCOPKA COCTOHT K3 PaBHOOTCTOSTNNX BADHAHT © tuaroM # = 4, To
- 2 2.2
E=vhtxy, s = (vy-v I,
£ae Xy — BOXHBIH HyAb, [IPH BLIYHCTCHHE [0 METONY CYMM YCAOBHHIE MOMEHTHL

MepBOTC H BTOPOTO NOPAIKOB ONPeAcNACM o GopMyNnam:
vy =diin, vy = (51 25)n,

e dy = ay=b;; 5 = a;+b 5y = a+b, . Uncma gy, ey, b, ¥ b, Haxoaum

CACAYIOWMNM 00pa3oM.
To onpeaeneHHOMY TIPABHAY COCTARNIACM pacyeTHYK Tabnuuy {Tabn, 19.5).
Tatinuya 19.5
x, m, by=72 | 5y=70
48 2 2 2
52 4 & 8
56 b 12 20
60 8 20 40
64 12 32 0
68 30 0 0
72 18 38 0
76 8 20 37
80 7 4 17
84 5 5 5
- n =100 a =75 a =59
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§. B nepanit cronfen sanhcwgacM 3HAYEHAA BADHAHT.

2. Bo Bropoil cTonben MOoMeiH2eM YACTOTE i HX CYMMY.

3. B Ka4ecTse MOKHOIO HYAA BHOWpAEM 3HAYCHWES BADHAHTE HawGombiuel
4acTOTH ("0 = 68) , Ha NEPECSYEHHH TPETBATO H HETBSPTOLO CTOAGUOB H CTPOKH,
comnepxanles TOXKHEI HYTb, CTaBuM HYAH. B deTBepTOM CTOASUE HAZ NOXHEIM HY-
JEM H TTOH HUM TAIOKE TTHILISM HYNN.

4. B ocTapWIMXCA KNeTXAX TPETHEro cToAHA, PACHONTOKEHHBIX HAL HYAEM, 33-
NHCHIBAEM HAKOTUICHHA Y3CTOT M HAXOAHM MX cyMMY: B = 72, AHaNorHYHo B
KNeTKAX TReThEero  <¢ToAGLA, pACTIONOXEHHGLIX TOA  HYAeM, 3JanMCHRAEM
MOCIeA0BATENBHBIC HAKOTUIEHHR YaCTOT H BHIUNCIAEM HX CYMMY: 43 = 75.

5. AHAMCTHHO 3aNOAHACM YeTBEPTHHA CTONGSL, TAe HAXOIATCA YHCAa &y = 70
Hap=59.

Mo pesynbTaTaM BEIMHCHEHRI B Ta0N. 19.5 HMeeM:

dl = al—b] =75=-72 =3,

sy =a +h = 15+72 = 147,

5, = ay+ by = 59470 = 129,

Torsia MOMEHTLE YCAOBHEIX BADHAHT
vy = dl/n = 37100 = 0,03,

vy = (5 +25)/n = (147+2.129)/100 = 4,05.
Taxxakﬁ=4ux0=68,1'o
= vihtx, =0,03-4+68 = 68,12,

S = (vy=vhh = (4,05- (0,007 4% = 64,78, ¢

Iipumep 7. CipynnupoBaHHbe DaHHEE PUOOPKH JHAYCHHIR cHeTeMi: CB (X,
¥) npupesenn 8 1atn. 19.6. Halith cTaTHCTHYSCKHE GLEHKH [NA MATEMATHYECKNX
OXHIAHKA H ANCTIepc il 0 KOXHDPHUMEHT KOppeaauni BuGOPKH.

» O6rem puiGopkn # = 100. BoseMeM B KAMCCTBE NOXHOIO HYIA TOMKY

My (12,10}, CornacHo Tabx. 196, £, = 2, !!y = 3. TfocTponM TaGaHUy pacnpeae-
NCHNAA YCAOBHLX BAPHAHT & = {x — [2}/2, v, = (y),- [0)73 (raGn. 19.7).

Tabauya 19.6
X _8 = — —
¥ X = X2 10 X3—|2 X4—I4 Xj‘lﬁ X6=|8
n =1 2 3 - - - 1
»n=4 1 5 4 3 ] -
»n=1 - 1 10 y) - -
n=w 1 - 18 8 2 3
pys=13 - 1 3 7 10 5
y=16 | - - - 3 5
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Tabtouya 19.7
o wl-2 -1 ¢ 1 2 3 my, | myv |myv ijmx‘mytuf
3|2 3 - - - 1| 6 [-18B} 54 12
200 5 4 3 1 -4 |-28] 3 4
1t~ 1 10 2 - - 13{-13]13 ~1
o1 - 18 8 2 3|321{o0 0 0
Lt |~ 1 3 7 10 5| 26126 | 2 3]
2l - - - 3 5|9 |18]| 7 36
mo |5 10 35 20 16 14]we |-15]22 82
mou =10 10 0 20 32 48| 80
mu'l20 10 0 2 6 144 258
Ha ochoBaHHKM ROAYYeHHMX B Tatn. 19.7 PeIynsTaToOB NMEEM:
6
> myv;
v " 00 - 015,
&
melu'f
'-f—-—l——-—-.s_?.-
“ n 06 - 8
6
- zmy;vj
v - 5~ 22
6
mer“
u " 100 2,28,
2 avio@) = 2,21-0,0025 = 2,187,
2=t - @ = 2,28-0,64 = 1,64,

%y
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s, = NZ18T % 1,479, s, = JT,64% 1,281,
¥ o= 12+2(-0,15) = 11,7,
£=10+3.0,8 = 12,4,
= s,h, = 14793 = 4,437, 5, = s b = 1,280 2 = 2,562,



Koahduupent koppeadilnm

r = Y — Uy
o SUSV
rie
6
PR
i N L S PPy
n 100
OTKYDa
o 0,82-(-0,15)-0,8 _ 0,832
xy 1,479 1,281 T894 = 04394
A3-19.2

L. Hafitn BeiGopodHoe cpelHee Mo 3aJaHHOMY pacnpezene-
HHIO BEIGOPKH obveMoM 2 = 20

X 2560 2600 2620 2650 2700

m; 2 3 10 4 I

(Omeem: 2621.)

2. Haiity BLiGopounylo AuCTiepcuio o AaHHOMY paciipeaene-
HRtio BhIGopKH oObeMoM 1 = 10;

X 186 192 194

m; 2 5 3

(Omeem: 8,93.)

3. Haittu MeToioM npousBefeHHI BHOOPOUHOE CPEAHEE H Bbl-
60poYHYIC ANCTIEPCHIO O 3ATAHHOMY PACTIPENCAeHHIO BhIGOPKH
obbemom 7 = 100:

X 2 3 7 9 123 15 18 23 25 2%

m ] 3 5 9w 6 10 4 12 13 8§ W 9

4. MeTogomM npon3seacHUN HaliTH BHIGOPOUHLIE CpeaHee, ANC-
[EePCHIO, ACUMMETPHIO H SKCLECE N0 3aJaHHOMY pacnpedeeHNIo
BHGOPKH o0bemoM 1 = {00:

x; 12 14 16 18 20 n

m 5 15 50 16 10 4

(Omeem: % = 16,46, D(x) = 4,87, ay = 0,47, ¢, = 0,36.)

5. Hajiti pnbopoydoe cpealee ¥ BHOOpOYHOe cpellHee KBaa-
paTHYHO® OTKIOHSHHE BEIGOPKY obbeMoM n = 20, pacnipeaencHHe
KOTOpoit 3agaHo Tabauuei (tabn. 19.8).

Tatsuya 19.8
Hom Yacrorz Homep ’
llHTep::na Hreppan e HHTepbatd HuTeppan Yacrora m;
1 {-15 -0,11) 3 8 (-0,01;0,01) 18
2 (-0,13; =0,11) ) 3 (0,01, 0,03} 17
3 (-0,11; -0,09) 11 10 {0,03: 0,05} 17
4 (-0,09; -0,07) 20 Bl (0,05; 0,07) 8
5 {-0,07; ~0,05) 27 12 (0,07, 0,09 4
& (-0,05; -0,03) 36 13 {0,09: 0,11} 1
Fi (-0,03; -0,01} 29 14 (0,11; ¢,13) !

CamocrosaTenuan pabora

Mo saHHKM seIGOpKaM HaliTH BRIDOPOUHBIE CpeliHe U Cpel-
HHE KBaOpaTHYHBbIC OTKIOHEHMS,

1.

x 1250 1275 1280 1300

m; 20 25 50 5

(Omgem: % = 1273,75, 5 = 13,054 .)
1

X; 12,5 17,5 2.5 27,5 32,5

m; 0,1 0,2 0.4 0,2 0,1

(Omegent: X = 22,5,5=5,45))
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3‘

Hurep- [(28; 30) (30; 32) (32;34) (34; 36) (36; 38) (38;40) (40;42) (42;44)
Ban

m; 8 15 15 12 15 20 10 5

(Omegem: x = 35,72, 5 = 4,012.)

19.3. OIIEHKA YHCJIOBBIX XAPAKTEPHCTHK.
METON MOMEHTOB

Memod mortenmos moennoll ONENKN HeUIRECTMINGY HAPAMENIPO] PACKPEIEALHURR.
JanHnif MCTON COCTONT B TPHPABHHBAHUH SMIUPHUSCKHX H TCOPCTHUICCKHX MO-
MEHTOR, COOTBETCTEYIDILHX IMIHPHYCCKHM MOMEHTAM TOTC Xe NOPANKA, HATIPH-

Mep M(X) = & = v,. Ecan pacnipeacacHuc onpeacncHo ABYMA NapaMETPani, 10

MPHPABHHBANOTCA ABA TCOPETHYCCKHX H ABA IMIHPHYCCKHE MOMEHTL v, = M(X),
By = MX-3)7,Te. MO = % 1 D) = 5%

Mpumep 1. Cryuanan ernusHa X pacapeacaeHa no saKony Tlyaccoma
X; =
A

4
Plx) = =

rie # — YHCHO HCABITAHU; x; = QHCAD NoABREHHA COBLITHA A B ITHX HCALITAHH-

ax flo swbopke xy, X3, ..., X, HAUTH TOUCHHYIO OLEHKY HENIBECTHOTO NAPAMETPA
A, onpeneAdwero pacnpensneHre [lyaccona.
» [Ing QUEHKH OAHOFC NAPaMETPa 3aNHILCM YPABHEHHE OTHOCHTERLHO 3TOTO
napamseTpa:
vy = M(X) = k.
Tax xax 8 pacnpeaencHui flyaccona M{X) = X, 10 L = X, Toveunof oueH-

Kofl napametpa ) pacnpencncHua [yaccomna cAYXHT BHGOpOUHOE cpeaHee . 4
Memood nauboivineso #pasooRododis, ITOT METON OUCHKH HEMIBECTHRIX Napa-
METPOB JANAHHOTO PACApEIcieHHA CBORUTCA K OTRICKAHHIO MAKCHMYMa GYHKUHR
QAHOPO WK HECKONBKHX ONEHHEACMBIX NAPAMETPOR,
Gynxyuedr npasdonodobus duckpemuoii CB X, npuuuMacliedl 3Ha4eHHE X, ,

i=1.10,¢ BEPOATHOCTAMH P(x;, 8), HA3LIBAIOT PYHKUHIO
Lix|, Xgs oy X0 O) = Px;, 0)P(xy, 0) ... P(x,, ).
Ecnu fx} — MAIOTHOCTL PACTIPEAEAEHAA BepoATHOCTeR CB X' ¢ HeH3BECTHLIM
napametpoM © , 10 QYHKUHO NPaBIONOACGHN Henpepuanolt B X aankcLinaloT B

BHAE
L(X|, X3y cons Xy q) = ﬂxl, G)f(xz, 8) ﬂx”, ).
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flpH ABYX HeH3BSCTHBIX TapaMeYpax pacifipelencHHA 9. H 92 DYHKUHS
TPARAONOACGHEN HMEST BHI,
L(x| » Xy en Xy 91» 92) = ﬁ(x| ) 3‘, eg)ﬂxgo 9., 92) ---ﬂxn; 91» 92) .

Hocapudmunecxoit Pynxyueis npasdonodobus Haspeawt dyHKUHL In L. Toykk
IKCTPeMYMa GYHKUNK I L ¢ OAHHM HEHIBECTHEIM aPaMeTPOM & HIEYT 1o CAety-
IofHeN cxeMe;
din L,

a0 '
2) ONpeaensioT TONKH, B KOTOPHX 3Ta APOUISOIHAA PABHA HYIIO, T.6. KOPHH
din L _ 0:

do ’

1) HAXOAAT NPOR3BOAKYIO

YPaBHEHHA RpaBroTORZOGHA

Ll

a0*

TOUKe 8 BTOpad HPOH3BOAHAA MEHBLIC HYAA, TC B* — TOUXA MAKCHMYMA; £C/TH e
BTOpas MPOH3IBOAHAS NIOROXKHTEARHE MIPH B*, TO B* — TOUK2 MUHHMYMaA. 3Have-

HHE NapamMeTpa 9* , IPH KoTOPOM In L AOCTUTACT MakcHMyMa, TPHHHMACTCA 33 Be-
JNHYHHY OUSHUBAEMOTC NapaMeTpa,

3) BHIMHCAAKT BTOPYIO NPOHIBOIHYIO B HIRACHHLIX TOUYKaX; eCNH B

Mpamep 2. Metonom HauGoablIerc APaBAONORCGHA MO BHGOPKE X, X3, ...y X,

HaHTH TOUCHHYIO OUEHKY HEHIBECTHOTO lapaMeTpa A MOKA3aTENLHOTO pacnpens-
NEHHHA

-2
fx) = {A.e * npH x20,
0 npH x<0.
» CoctabnseM GYHKUKIO (PABAONOSOEN:
L= flx), 0)flx,, 0)..fix,. 0).

Yunmmean, uto A = O, uMeem

L]
=i )
by ZI

i - -
L(xl . 12, ..y xﬂ" l) = (le j)(ke ') . (le lx”) = lﬁe =1

Haxoaum Aorapudmndcckyi dyHKUMIO Npasaonofobua:
&
Ini = nlnl—ler.
r=}

"

dind _ |

Tax Kak ==
7y "l z X, , TO YPABHEHHE NPABAONOI0OHA HMECT BHA

=1
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[
i
SR
1=1

P2iuws ero, NOAYIHM KPHTHYECKY!IO TOUKY

L3
h=nsy x = /%
=1
L

dai
A = 1/% - Touka MaKcUMyMa dynKkusH L. CiienoBatentHo, 0lle HHBaE MBIA TOYeY -

=-m 2 <0 mpH A = 1/%. D10 IHAMUT, 4TO

Bropad npon3BeaHAA

HeA napameTp— A = 1/%. 4

Humepsassnore onenxe napanempoo. MHTepEat (8y; 92) , B KOTOpHIH OueHH-
BacMblit MapaMeTp § NOMANAET ¢ 3a0aHHON BEPOATHOCTLIO ¥, HAIKEBACTCA dodepy-
mMeabHbIM, B Y — J0BEPUMEAbHON GEPORMHOCMEI0 (HAGENTHOCMbI0) OLUEHHBAEMOTO Ta-
paMeTpa 8¢

S CH <B<8y) =y,

Uncne o = |-y HAIBIBACTCR YpOSHEM JHGRUMOCT . B npakTHyeckKux 3aladax
ofpiaHo  TipHHMMalor o = 0,1; 0,05 0,001, Eecaw o« = 0,05, 10
(F-0,05)- 100 = 95 W3 100 3Hauennii OUcHnBacMoro mapameTpa GyayT Haxo-
ANTBCS BHYTpH ¥nTepsana (6, 0,).

OThiCKaHHE AOPEPHTETBHOTO HHTEPBANA LA METeMATHYECKOIO OXKATAHHA n,
HOPMANLHG DPacnpefcAcHHOTO KOJAHYCCTECHHOTO NPHIHAKA X OPH HIBECTHOM
CpeAHEM KBANPATHUHOM OTKNOHEHAH T NPOBOIHTCA N0 NPRBGIMMOMY HIDKE Npa-
BHAY.

NyeTe Xy, X34y Xp — BHGOPKA 0GBLEMOM 21 H ¥ — BOBEPUTENLHAA BEPOATHOCTD,

"
X= Z X,/n — BHBOPOYHOE CpeaHee. Torna

=1

ot am <k (19.6)

Jn /n
e x = ! — 3HaveHue aprymeHTa OyHXusy Jlanpaca @), npH KoTOopom
O(n = y72,

ITpumep 3. HafiTi NopepHTeABHMA HHTEpBAN 07 OLUCHKH © HAZEXHOCTBIO
¥ = 0,99 MEHIBECTHOIO MATEMATHUESCKOTO OMMIAHNA m, HOPMARBHO patnipene-
REeHHOTO NPHIHAKA X reHEpATBHO COBOKYMTHOLTH, ecad ofbeM BRGOpXH # = 25,
X = 16,8 % cpeaHee KBAaEPATHYHOC OTKIOHEHHE reHEpaNbHOH COBOXYRMHOCTH

o=35.
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» HopepHTeabHEIH HHTEPBAT OTpEIenaeTcd HepapeHeToaMA {19.6). Haxonum ¢
H3 ypaBHeHHA B() = y/2 = 0,495, nonp3yacs npua. 4 ¢ = 2,58 . Torma w3 He-
PaBEHCTE {19.6) caenyeT, 910
16,8-2,58 5/5<m_<16,8+2,58.5/5,

14,22<m <1938, m_e (14,22; 19,38)

€ BEPOATHOCTLIO ¥ = 0,99, 4

JoBepHTERLHEL HHTEPERA ANA MATCMATHYSCKONO (KMIAHWA NPH HEU3BECT-
HOM CpeaHeM KBAaApaTHYHOM OTKACHEHMH HOpPMaNbHO pacnpeacneHsoll CB X
ONPEACAACTCA H3 HEPABCHCTS

i—r.rﬁ<mx4i+:?i, 9.7
THE # — 00beM BHOOPKH; X — BHOOPOUHOE cpefiHee; 5 — CpedHee KBAAPATHYHOE OT-
KNOHeHHe BHOOPKH; ¥ — MOBEPHTENBHAA BCPOSTHOCTD; 3HAYCHHE MapaMeTpa rY
ONPeacAAcTEA H3 papeHCTEA
t,
y = Is(r, n)dt,
-,

B KOTOPOM [OOBHTETPANbHAR GYHKUNA 3A03ET miomuochis Cribodenma pacnpene-
JNEHHA BEPOATHOCTEN CAYYaHHOR BEMUUHHRL

T=ufurv,
£ae ¥ ¥ v —~ Heaapeumble CB: # — HopManbHo pacnpeaeneunad CB ¢ mapaMeTpaMu

2
m. =0, ,a = |,avHMeeTpacmpeaeacue ¥ ¢ # cTeneHAMR ceoboan. Yneno t

X
HAXOIUTCA H3 NpHA. § MO 3a8aHHOMY YPOBHIC 3HAYHMOCTH o = | -7 (HAalexHO-
CTH ¥ ) NPM YHCTe cTeneHed ceofon & = n— 1.

Ipumep 4. H3 reHepansHoit COBOKYMHOCTH W3RAEMeHa BhiGOpKa obbemoM
n=10:

X, -2 1 2 3 4 5

m, 2 ! 2 2 2 !

HafiTh 20BepHTEARHBIH HHTEPBAT ANE MaTEMATHUECKOIO OMHAGHUA M, ¢ HAZCK-
HOCTBIO ¥ = 0,95 .
» BriyncasaeM sHBOpOHOE cpeanee:
-2 2+ 1+2 2+3 2+4.2+45 1
10
H HCNPARNEHHOS CPCAHEE KBAAPATHIHOS OTKIOHEHHS

=2

=

3=J2 41 152 042 142 P43’

3 4
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Hanpun. S opu y = 0,95 u n = 10 {k=9) Haxomum t‘, = 2.,26. Hoeepn-
TEABHBMM HHTEPBATOM HA OCHOBIHUM HepabeHcrs (19.7) GyleT

2,4 2,4

— . . . 7
2-2,26 -lfa(mx<2+2,26 |[)’mxe(0'3‘3’ )

¢ HAneXHOCcTRIO ¥ = 0,95, 4

HopeprrensHuiit HHTEPBaA ¢ 3AMAHHON HALEKHOCTHIO ¥ BAA CPEIHEro Kpaapa-
THYHOTO OTKAOHEHAA O HOpMAJLHO PacTpeseNcHHOro NpHanaka X no Hcnpas-
ACHHOMY CpeaHeMy KBAIPATHYHOMY OTKAIOHEHHID $ openenAcM 1o GopMyNanm:

s{(l-Pecocsxl+ g npugel,
{19.8)
O<a<s(l+g) npu g=1,
FAE NapaMeTp ¢ KAXOANM M3 NpWE. 9.

Mpumep 5. NpousBeacno 12 U3MEPEHHA HEXOTOPOH BEAHYHHE OAHWM TIPH-
Gopom fe3 CHCTEMATHYCCKOH OIMHGKH, NpHYeM HCNPaBACHNOS CPedHEE KBaapa-
THYHOC OTKNOHERHE § CAYYaltHpx owuGoK HIMepeHHA oKajlanoch pasHumM (0,5,

Halimi TounocTb mprbopa ¢ nanexuocTsio ¥ = 0,99, ecau pe3yAkTaTH omubox
HIMOPEHUH PACHPEACAEHEE HOPMANBHO.

» TOUHOCTDIO NPHGORA OBBIYHO HAZHPANT CPERHEE KBANPATHYHOE 210 OLunboX
nasmepennn. Ha vepasencts (19.8) caedyeT, 4To g onpedeAsercd nph n = 12,
T = 0,9 M3 TpRL. 9 K HcpapeHcTRa > ¢ = 0,9.  3Haywr,
0,50, 1<o<0,5-1,9. Taxum obpasoM, ¢ €{0,05; 0,95) ¢ BEpPOATHOCTHIO
r=109%.4

A3-193

1. MeTonoM MoMeNTos no BuiGOpKe Xy, X3, ..., X, HANTH ToUEY-

HYIO OLICHKY HEH3BECTHOrO riapameTpa A pacnpeaenetns CB X,
3HAad, YTO NNOTHOCTb pacnpeieNieHUA sepoaTHoCTE

0 ApH x <0,

f(x)={

re npH x20,

(Omeem: 1/x.)

2, CaydaitHan penngrHa X (dKcno nogeneHHi coObITHR A B n
HEe3aBUCHMBIX HCTIBITaHMAX) [OoAYvHeHa GUMHOMMANLHOMY pac-
NpeacicHUI0 ¢ HEH3BECTHLIM [apaMeTpoM PpacnpelieeHus p.
MpoeeneHo 10 omeiTos Ao 5 UchbITaHuil B KaXa0M. B pesyabraTte
nony4eHo 3MAUPHILCKOE pacnpeacneHue

246

x; 0 1 2 3 4 5

m 4 2 i I 1 \

A€ X; — YHCNO NoKBACHHH COOLITHR A B OTHOM OTILITE; Mm; ~ KOMM-
4ECTBO ONBITOB, B KOTOPHIX 4 MOABKUNOCEH X; pa3. MeToaoM MOMeH-
TOB HAlTH TOYEYHYIO OUEHKY NnapaMetpa p GUHOMHANLHOTO pac-
npepenedyn. (Omeem: p = 0,32 )

3. Cayvaiidag peawynHa X — omnbka WaIMEPeHMA AaTBHOCTH
pagHoIanbHOMEDA — FIONYHHEHA PABHOMEPHOMY DacTpefeeHUIO
¢ HEM3BECTHHIMM NapaMeTpaMu & N b. CTaTHCTHUECKOE pachipene-
neHde CB X MMeeT BHA:

x; 3 5 7 9 11 13 15 17 9 21

; 21 16 15 26 22 14 2 22 18 25

rae x; — CPCAHAA olnbKa MIMEPEHHI; m; — KONHYECTBO H3MEpe-
HHI, HMEIOIIHX cPEAHIO OIMOKY X;. MeToROM MOMEHTOB HaftTH
TOYCHHBIE OLEHKH HEHIBECTHRIX MAPAMETPOB @ H H PAaBHOMEPHOTO
pacnipedenednd. (Omsem:a = 2,24 . b = 2,38)

4. MetoaoM Hanboneurero npagaonono6us HatTH No BLIGOpKe
X, X2, «y Xp TOUCHHYIO OLEHKY HapaMeTpa p rcOMETPHUECKOIO

X,

pacnpenenesina P(X=x) = (1-p) 'p, rae p — BEPOATHOCTH NoO-
ABNEHUA COBBITHA B OTACNBHOM WCHBITAHMU. (Omeen: p = 1 /%)

5. Halttu MUHUManbHEL 06BbeM BEIBOPKH, TIPH KOTOPOM € Ha-
JEXKMOCTRIO ¥ = 0,975 TOYHOCTL CLIEHKH MATEMaTHYECKOTO OXH-
BaHUA m, FeHEPaNbHOMK COBOKYIHOCTH MO BHIGOPOMHOMY CpEAHE-
My paBHa & = 0,3, eC/IH U3BECTHO cpelHee KBAIPATHYHOE OTKNO0-
HeHHe ¢ = [,2 reHepaibHOH COBOKYMHOCTH, pPachpeleneHHo#l
HopMaNbHO, {(Omeem: n = §1.)

6. Daro: X = 2000 M, 5, = 40 M, y = 0,95 . Haiitit nosepu-
TeNbHBI UHTEPBAN I m_ , ¢C1 X — HOPMANBHO pacnpeneeHHas
CB. (Omegem: (1964,94; 2015,06).)

7. U3 reHepanbHOit COBOKYTHOCTH H3BeYeHa BLIGOpKa 06be-

MOM it = 12:
-~
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% |[-05 -4 -02 O 0,2 06 08 1 1,2 1,5

mo | 1 2 1 } I 11 121

HaiiTh DoBepMTENBHEIA HHTEPBAT IVi9 MATEMaTHYECKOTO OXKHAA-
HUSE HOPMANBHO pacnpelcfieHHOH reHepanbHOH COROKYITHOCTH,

€CAH fOBepHTeRbHAA BEPOATHOCTL ¥ = 0,95 . (Omgem: (—0,04;
0,88).)

8. Kakoso JOMXHO GBITH 9HCAC OMHTOB, HTOOL! ¢ HaleXHO-
CThi0 ¥ = 0,95 TOYHOCTB OLEHKM MATEMATHUYECKOro OXUIARHA
m_ Oul1a paBHoOit & = Q,Z » €CITH CpeaHee KBagpaTHUHOE OTKIOHE-

HHE ¢, = 4.(Omeem: n2 1537 )

9. Mo KaHHLIM BEIGOPKH 0OBEMOM B, W3BJieUeHHONH U3 pac-
npeziefeHHOH HOPManbHO TeHePaNbHOH COBOKYITHOCTH, Haline-
HO UCNPAaBAtHHOE CpelHes KBaApaTHUHOE OTKNOHEeHKE 5. Onpe-
JNEeUTE NOBEPUTENbHBIH HHTEpBa, NOKPHBAIOILM [eHepaibHOE

cpefiHee KBallpaTHYHOE OTKJIOHEHHE ¢ ¢ HAJEXKHOCTBIO
v = 0,999, ecan: a) n =10, 5= 5,1; 6) n =50, s = 14. (Omeem:
a) (0; 14,28); 6) (7,98; 20,02))

Camocrosre/ibaas padora

1. Peayniratel 4eTbipex HM3MepeHHH OJHOTHIHBIX AeTaneil:
X = 0,25 M,y = 0,24 M, x3 = 0,25 M, x, = 0,26 M. Cupran

pacnpenenenue WIHHB X AeTaneil HOPMaNbHbLIM, HaHTH ROBEPH-
TenbHBIA MHTEpRaN HCTVHHOM MLAHHBI HETANH C HANeXHOCThIG

¥ = 0,95, (Omgem: (0,12; 0,38).)

2. MNpounaseneHo 5 HeaaBUCHMBIX onblrop Haa CB X, pacnpene-
NeHHOH HOpMAaNsHO ¢ HEH3IBECTHBIM MApaMeTpOM ", H O'J. =2,

Peay1bTaThi ONbIT2 NPUBEACHD! B cleayioiteft Tabauue:

xX, -25 -20 10 21 34

m, 1 | | t i

HafiTn fQoBepHTENbHBIA MHTEPBAN MM m, € HAOEKHOCTLIO
vy = 0,9. (Omeem: (2,53; 547).)
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3. U3 renepansHON COBOKYTHOCTH X ¢ HOpMAABHHIM pacHpe-
AefleHHeM H3BAeYeHa BuGopka oGvemomM 1 = 10 U cocTaBIeH ¢Ta-
THCTHYECKH pag:

x -2 t 2 3 4 5

m, 0,2 0,1 0,2 0,2 0,2 0,1

Halith N0BepUTENbHbI MHTEPBAN WA MATEMATHIECKOTO OXHIa-
HUSA m ¢ HAAEXKHOCTbIO ¥ = 0,85 . (Omeem: (0,28; 3,72).)

19.4. METOA HAUMEHBIIIHX KBAAPATOB.
KOPPEAILIMOHHASA CBA3b

TytTh 3aBHCKMOCTE § OT x BHpaXaetc dopMyaci

y=Ax, oy, Qps vy GM)‘
TAe g, &y, -, &, — HEHIBECTHHIE MapaMeTPH, NMOMNCKALHE OMPEAEASHHIO.
B peayaAsTaTe 7 HEIABHCHUMBIX OMBITOB NO JAKAHHBIM JHAYE HHAM Xps Xy omry X, G-
PEMEHHOH X NONYMEHBE COOTBETCTEYIOWIHE 3HAYCHHA DYHKUHMK FisYas e Yy by-
OeM cHHTaTh, 4T0 HAKBCPOATHERIIME IHadeHHA ANA NapaMeTpon Cgs Ay oy & ™
IAOT MUHHMYM QYHKUKH YTHX NAPaMETPoB S(uo, 2y, am):

"

8= Z = Rxp, 0y, &) 4 ey t:tm))2 .

f=1
Heobxonnmble YCNOBHA MHHHMYMA HYHKUNK S IaNHCHIBANOTCA B BHAE CHCTE-

Ml #1t + | YPABREHHI:
28

2s 25
daty .-z

0, @ = (. (19.9)

HaxoxaeHse 3aBHCHMOCTH MeXAY V¥ X M3 OMBITHBIX JAHHMX HAZHBAIOT en-
PAGHUSANYEM IMRUPUYECKUX Dantux edoas xpusoli ¥ = flx, gy Ty wons am) .

Ha npaxTike GyHKUMA fix, ag, @), ..., ¢} oONYHO 300a€TCH B TAKOM BHAE,
HTO  mapameTpel &y, G, ..., &,  BXOIAT B Hee auHelino.  [lostomy
Sx, Ogs Ugs orea ©@,,) HMEET HENPEPHIBHEIC YACTHHE NPOHIBOAHDIC 1O BCeM NApa-
MeTpaM @, i = i, m Hanpuamep,

2
fix, 00, 61, 0,) = Ggta Xt agx + e, x"

B nannoM ciyvae cHcTema {19.9) MpHHHMacT BMA
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" n L]
m
agn+d; Z"f"’"""“m 2 x; ZJ’,-,
i= i= i=
L]

] L "
“oZ‘:*“lzxiz*---*“mzx?”= DL S (TR 1))

=1 i=1 i=1 i=1

" " " n
m m+ i 2’”: y m.
auin +u',l le- +...+o,m2xf ixr‘
=1 i=1 i=1 l-i

Ln]
B MACTHOCTH, 11O 3AIAHHBIM ONBITHIM TORKAM M(x,, ¥ | = 1, 1, MOXH

Ha T OLIEHKH NapEMETPOB THHEAHOR GYHKUMH y = g + o, X - CHOTEMA IHHER-

Hbix ypasHexu# (19.10) B 3TOM cnyyae NPHHHMAET BHA

" "
LA TR IR e P
i=1 =1 (19.11)
n

" A
DIEALY Z"? =35

= j=1 i=1

=T A Mapa-
EchN 0 OMBITHAM TouKaM M(x,, ¥}, i = 1, #, uckarp OUSHKHM 114 fiapa

2 .
METPOB O, O, &ty 3ABHCHMOCTH J ¥ O+ 0 X +0px , TO gherema (19.10) rpn

MET BHA

L n H
a0n+alz.t,+uzzg - Z)’,,
i= i=1 i=|
"

H n #
u02x1+a12xf+azzx’3= S xy (19.12)

-1 i=1 i=m) t=1

n " L "
“ozxf*’“l Z’?*“zz*: - Z*fl""

=1 i=1 =] =
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IMprwep 1. B peayruraTe oNHT NMoAYyUeHH 3Ha%eHuA CB Yo sanaHuuM 3Kz~
geHuam CB X:

X, 0 4 10 15 21 29 36 51 68

my 66,7 71,0 763 806 857 %29 994 1136 1251

Ha#iT anHeliHy© 33BRCHMOCTE ¥ = o)X+ ag MO MCTONY HAHMEHLIIMX Keaa-

paToB.
b [To pesynbraTaM 3KCMepHMEHTa cocTaRASEM TabAnuy (Tata. 19.9).

Tabauga 19.9

i Xi Y 1 ""12 l XYy

1 0 66,7 0 0
2 4 7510 16 2840
k) 10 76,3 100 7630
4 15 80,6 125 1209,0
5 21 85,7 441 1799,7
6 29 92,9 841 2694,1
7 6 99.4 1296 3578.4
!, <1, LA WAL, T4,
9 68 125,1 4624 85068
Z 234 81,3 10 144 246286
!

Tak kax n = 9, o cicTema (19.11) npUHKMaeT BHI
90.04-234(1' = §11,3,
240, + 10 M4a, = 24 628,6.}

YMHOXHB Nepdot ypapHeHWE Ha —26 M CROXHB €O BTOPHM, NOAYIHM
40600, = 3534,8 win u; = 0,87. Toraa 9y = 811,3~203,38 = 607,72,

oy = 67,5,

Chenopateibho, 3aBHCHMOCTE ¥ OT X HMSET BUA
y=61.5+0,87x. 4

Tpumep 2, IHaqeHHA HEKOTOPOTO MPH3IHAKZ ¥ WO 3HaucHHAM npuanaka X
XapaKTePHIVIOTCHA ONBITHLIMM 33 HHBIMMK:

X 1 2 5 4 3 6 7

Y 0.5 0.5 1,5 35 6,5 10,5 15,5

BLpPABHATL 3aBHCHMOCTL ¥ oT A no napaGone y = a2x2 tayx oy,
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b JIns cocTABAEHNA CUCTEMEL YpaBHeHUH (19.12) 3anHCHBAEM PACIETHYIO TaG-
nALY {Taén. 19.10).

Tatsuya 19. 10
N T 7 0 A A T 7
] ] 0.5 N N N 05 05
2 2 0.5 4 8 16 i 2
3 3 1.5 9 7 81 45 135
4 4 15 16 64 256 14 56
5 5 6.5 15 125 625 325 1625
6 6 105 % 206 1296 63 378
7 7 15,5 49 343 2401 1085 7595
> 28 385 140 784 4676 224 1372
i

o pesyabTaTaM BHYHCACHIHA COCTABNASM CHCTeMY ypapHEHHA
?0,04- 230.‘ + {400'.2 = 38,5,

28ay + 1400, + 734a, = 224,
H40a, + 784a +4676a, = 1372,

Onpeaenutenp 3T0H cucTeMsl A = 8254 ,a Aat, = 12 385,5, Aoy = —12 385.5,

Aa, = 4128,5. Torma g = 1,5, a; = -1,5, @y = 0,5. HCKOMaA 32BUCHMOCTS
HMEET BHA
¥= 1,5-1,50+0,5x7 . 4
Ecan j_ - YCNOBHEiE CpeldMue, TO BLPaBHUBAHKe ToweK (xj P), f = t,n,
’

no MeTofy HAHMEHBIIWX KBAApaTOB BAOAL Kpweoit y = flx, og, oy, .o )
OPHBOANT K  [OHATHIO  Ausui  pexpeccut y Ha X, @  YpaBHEHMe
¥ = Ax o, @ s €t,) HAIBIBACTCA ypuadrexuem pezpeccuyy ¥ Ha X. Ecnu 3Ta 1a-
BHCHMOCTS TUHERHAR, TO TONYIACM MpAMpI0 ¥ = cuy+ @ X pezpeccu y Ha x.

Ypaonenue npamoil pezpeccits y Ha X UMeeT BHIL

R R N CEE S (1943

rae &, § - cpedAnMe 3HaueHuR npuanakos Xu ¥, p . = rx,,syfsx; Py ~ KO-

22
PULHEHT KOPPENALHHA, S Sy — IMNHPHYECKHE QHCNEPpCHH NPHIHAKOB Xut

ypﬂ&”ﬂﬂ'ue ﬂPﬂMOI} PeEPECCUi X HA ¥ JANHCBIBAETCA B BHIS
X-x= px-"y(y"j’)‘ (19.14)

[pumep 3. M3 remepaibHoli coBOKYNIHOCTH, B KOTOpoHl APH3Haxkh A ¥pac-
NpeaeAeHE HOPMANLHO, H3BASYEHA BLIDOPKA o0beMoM # = 530. PeayneTathl Wive-
peHHA npHRakoB X M ¥ BHOOPKH OpHBefcHW B KoppedAUHOHHOH TaGnkue
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(ta6n, 19.11). Hakme BHGOpOUHLA KOIQPHIHCHT KOppeNilHH W €ro cpelies
KBAAPATHYHOE OTKNOHCHHC, JATIHCATE YPABHCHHE NIPAMELN peIPECCUit YHAXH X Ha ¥,

» Tak KaK 3HaMEHHA BADHAHT NpH3HaKoR X, ¥ IOCTaTouHO BENWKH, 2 INIHHA HH-
TepBATOB HX 3HAUCHUI COOTRETCTBEHHO b = 100, hy = 10, TO BBCAEM YCAOBHBIE
BAPHAHTH:

# = 0,01(X-550}, v = 0,1(V-30).

Tabauya 19.11

¥ M 15-25 [ 25-35 35-45 [ 45-55 | 3565 [ 65-73 [ 75~-35 | m;
200-300[ 19 5 - - - - - 24
300-400( 23 16 11 - - - - 150
400- 500 1 41 98 2 - - - 149
300-600 - 4 32 65 7 - - 108
600-700 - 1 4 2] 36 3 - 65
700- 800 - - 1 2 11 13 1 28
800-900 - - - - 1 3 2 6

m; 43 167 146 97 35 19 3 530

HaxonnM cepelHHH HHTEPBANOB H3MEHEHHA Tipu3uakoB X B ¥, BuYHCAAEM
LIS STHX 3HATEHHH BETHYHHE YCAOBHLIX BAPHAHT H COCTABMACM KOPPERALLHOHHYIO
TabnuLy (Tada. 19.12), sanonnseM ee 110 yKazaudod cxeme. 10 peayanratam pbi-
YHCACHKH, CBSICHHBIM B Tabn. 19.12, HaXOONM:

= me,“.‘ - _QQ

n 536 - 0,721,
m. v

. Z y_r / = 507 =

v P 530 -0,957.

Torna eplGOpoYHBIC CpeIHe NpHaHaKos X u ¥
x= 500+E/hx = 500-0,721/0,01 = 550-72,1 = 477,9,
¥ = 50+§/hy = 500 - 0,957/0,1 = 509,57 = 40,43,

JLnA BHHHCASHNA AMCNEPCHE NPHIHAKOE X H Y HAXOAHM JHCNEPCHH YCAOBHBIX
BAPHANT ¥ N V TIO POPMYAIM:

2 3
L L
L) X,
52 = 52_.(5-)2 = ;H_.__(;ﬂ;] =

)

= |]96/530—(—{].72|)2 =2,257-0,520 = 1,737,
2 2

m_v. v
2o - .Z_.f_{[;_’u]

"
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'359-(-0 957) = 2,564~ 0,016 = 1,648 .

Toraa s, = 1,32,5,=1,28,2
5, =s5,7h, = 1,3270,01 = 132, 5, = svfhy = {,28/0,1 = 12,8,

KostduumueuT koppeasliud NpHIHakos X, ¥ coBnajaeT ¢ KO3QPHUKEHTOM
KOPPEAALHH YCAOBHEIX BAPHAHT H BRIMMCMIETCA IO GopMye

! 1161
1,32 1,23( S50~ 0 721{-0 958))

1 1,501

= m(z,lm -0,69) = 69 — () 888.

CnenoBarensHO,

.2 12.8
Pyiy = 0,888 <= 0,049,

_ 3 132
px,y-r;— 0,388 - l28a916

e

2 YpaBHeHKe UPAMOH PErPeccHid ¥ H X 3aTHAICTCA B BRAS
y- 40,43 = 0.0849(x - 477,9).
Tlpamas perpeccHH X Ha ¥ NMeeT BHA
x—-477.9 = 9. 16{y— 40,43).
ITpH HOPMARBHOM PACTIPERENCHUN NPU3HAKOB X 1 ¥ CpelHee KPagpaTMRHOS
OTKNCHEHRE KOHDDHLHEHTE KOPPENALHK

s, = (=) dn = 0,009, 4

Tatisuya 79.12
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A3-19.4

1. BEIMHCAHTE BHICOPOMHBIN K03dPHUKEHT KOppeaallH no
BHGOpKe cHcTeMel CB (X, Y), pacrnipeneacHHe KoTopeil 3agaHo
TabAHucH (Taba. 19.13), Halitd ypapHeHUe NHHeHHOH perpeccHU

YHa X (Omaent: r = 0,603, y = 0,659x+ 12,34.)

Tabauya 19.13

X
N 10 20 30 40 50 60 my,
15 3 7 - - " = 12
25 - 20 23 - - - 4
35 - - 30 47 2 - 79
45 - - 10 1 20 6 47
55 - - - 9 7 3 19
ey 3 77 63 67 79 g 200

2. ITo 3agaHHbIM 3HAYEHUAM MpH3HAKa X NORYUEHb! COOTBAT-
CTBYIOLLHE 3HAYEeHUA NpU3HaKa V'

TatGauna 19. 14

X
P 0 I 2 3 4 5 6 7 | my,
5| 2 T e — — 3
5 | - 5 3 I - - 8
s | - - 4 2 4 - - - |
s | - - - - 2 3 1 5 |1
6 | - - - - - - 6 2 8
| 2 3 7 2 6 3 7 7 | 40

X 0,30 0 1,50 2,00 2,20 2,62 3,00 3,30

Haiitd koapdULHeHT THHEHHOW KOPPEASLUH ¥ 3aNHcaTh ypaB-
HEHHS NpPAMBLX perpeccuil y Ha x ¥ X Ha y. (Omeem: r = 0,9,
y=3,9 = 0,17(x-48,2), x- 48,2 = 4,8(y-3,9).)

5. 3HaueH#s A MPHU3HaKOB A K ¥ 3aflaHkl KOPPENAIIHOHHOMN

rabanueit (Tadn. 19.15). Halitn kxoapdHUHEHT MHHeHHOM
KOppeNsiMH U 3aMHCATh YPABHEHHS TIPAMBIX perpeccHit y Ha x

H x Ha y. (Omeem: r = 0,899, y—185,3 = —1,78(x-96,72),
x-96,72 = -0,454{y-185,3).)

Tabsuya 19.15

Y 0,20 0,43 0,35 0,52 0,81 0,68 1,15 0,85

BLIpaBHATb 3aBHCHMOCTL ¥ OT X 1o NIpAMOH y = o x + 0ty . (Om-
eem: o = 0,263, oy = 0,120.)

3. Tabanua 3HaucHHit Mpu3HakKa ¥ OpH OaHHBIX 3HaYeHHAX
MpH3HaKa X UMEeT BHA:

X Y X 1 4 X Y X Y X Y

v X| t0-20 ) 20-30 | 30-40 | 40-30 | s0-60 | 60-70 my,
120-140 | - Z Z Z 3 ry 7
140-160 [ - - - 2 5 2 9
160-180 | - - 3 8 3 - 12
180-200 | - 5 4 4 - - 3
200-220 7 4 2 - - - 13
220-240 5 2 z - - _ 7
740-260 3 - - - - - 3

e 13 T 9 12 Ti 3 &4

120 54 M6l 76 2
130 5% T4 85 2
140 67 180 97 2

0 107 24,0 139 281 (78
4 118 250 153 300 203
9 127 263 160

MeToRoM HAHUMEHBIUHWX KRAAPATOR BbIPABHATL 3aBUCHMOCTD Y OT
2
X o xpuBoit y = g+ o X+ 0yx . (Omeem: y = 18,7+ 1,02x+
2
+0,168x".)

4, COOTBETCTBYIOLIHE 3HAYEHHA NPpHIHAKOR X W Y NpHESICHb!
B Tabn. 19.14.
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CamocrosTensian pabora

METO,H,OM‘ HaHMEHbIUHX KBAAPATOE BLIPABHHATL MO IIPAMBIM
¥ = o + O X CACOYIOUWHE SMITHPHYECKHE AAHHEIC.

1.

X ! 4 9 16 25,

0.1 3 81 149 139

(Omgem: y = 0,922x-0,909.)

9 3ax 1261 257



X i 2 3 4 3 6

2 49 79 14,1 14, 17

(Omeem: y = 3,023x-1,08))
3.

X H 1.5 pi 2,5 3

2,1 22 27 28 285

19.5. CTATUCTHYECKASA [TPOBEPKA T'HITOTE3

Ochosnvie NONRIMNR U onpedesenun. BeaKkoe yTBepaIeue, BHCKa3aHHOE OTHO-
CHTCABHO HEM3BECTHOND 3AK0OHA TCHEPANBHON COBOKYMHOCTH MK OTHOCHTENLHO
THCAOBHX XaPAKTCPHCTHK 3TOrO 39KOHA {SCNH H3BECTEH 34KOH PacnpecncHnn),
HA3ILBAETCH 2uA0MEI0H.

Ochogroti (Hyreeoit) eunome3pii HA3HEAT BHLIBIHYTYIO TiNloTeay Hy, a xouxy-
pupyroweli (aasmepramueoil) — ranotesy H|, KOTOpan MPOTHEOPEYHT HYNSBOH TH-
NoTE3E Ho,

Hanpumep, ecai Hynesan rnoTesa My COCTOHT B IPeancRONEHHE, HYTO Cpen-
Mee KBAAPATHUHOE OTKACHEHIRE HOPMATLHONO pacnpeaeneina ¢ = 20, To anprep-
HaTMBHAA FHNoTe3a H) 38KN1094€TCA B IPEANOAOXKEHHH, yTo ¢ # 20, KopoTko 310
JanHCWBACTCA TAK: Myt o = 20 H: o220,

T'unoTesa, cOAEPHALAA TOABKO 00RO NPEANGACKEHHE, HAILBICTCA Apocrtoil,
a rHNOTe3a, COCTORWIAN H3 HEKGTODOID YHEIA APEATonoXcHHA (NPOCTHX runo-
Te3), ~ caomcnai.

Nockoneky Nposepky CAPaBeATHBOCTH FTHIOTE2 NPOHIBOEAT CTATHETHYSCKH
MH METOZAMU, TO VX HA3LIBAICT cmamucmuveckumy. B Xone NPOBEPKA MOIYT OHTH
DOTYIWEHH chenyiowne ombkn. Cuubia nepeo2o pode 3akni0HacTCA B TOM, Y10
GyReT OTREPrHYTA NPaGHABHAS rHNOTe3d. OriudKa amopozo podd COCTORT 8 TOM, 9T0
GyNeT npUHATA HENpapHAbRAA TMBOTE2A,

Cimamucmuveckitn Kpuimepues (WIW NpoCTo xpumepiien) Hasupawt CB X, ko-
TOpas CNYKHT INA NPOBEPKH FHNOTe3LL Hy.

Hafisodennsis 3naueniem xpumepus K HasbiBacTca JHAUCHHE KPHTEPHA X, BU-
YHCACHHOE Tt0 BbiDOpKaM.

CoBOKYNHOCTE 3HaYSHHA KpHTepHA K, MPH KOTOPHIX HYMCBYK THIOTE3Y OT-
BEPTAIOT, HAIWPASTCH Kpumuveckoli ofracmern. COBOKYTIHOCTE JHAUCHHH KPHTEPHA
K, NpH XoTOpHX FUMOTE3y Hy NPMHAMAIOT, HAZLIBAETCA OBAACMTBI0 GONYCMIUMGX
FHONCHIUE KPUIHEPIUR HAN 0038CM6H0 RPURAIMIUR 2iHOMEISE,

Hpunyun npotepxs cmamucmiveckux mnomes. Ecau nabriodennoe navenue
KPUmEPUR npurnedAeNcUnt Kpumiveeckoii obaacmu; mo aunomesy Hy omsepiawm; ecau
e BAOOJEHNGE FHAMENIE KPINNEPUR HPURAdtedIcum obaacmu RPUHAMUR 2inomesy,
mo cunomesy Hy npunumaom.

Touyku, OTICNHAIOUIHE KPHTHYLCKYIO 08NacTh OT 06RacTH MPHHATHA THNGTEIL,
HA3LIBAOT Kpumiseckumtl ¥ OBOIHANAIOT Ky p.
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fIpasocmoponiar  kpumudeckar ofsgcmb OMPENCAACTCA W3 PABCHCTBA

P(K> kxp) = (L, ACSOCMOPONHRR Kpumuweckds obaacmts — W3 DABEHCTBA

P(K< kkp} = 0, B JEVCRIDPOHHAR KPUHIMUNECKAR oOAGCMS — W3 DABCHCTEA
P(K<k)+ P(K>ky) = a,

TAR BEPOSTHOCTD O HAYBIBACTCA YPOONEM THAMUMOCHY;, Ky, k3 — COOTBETCTBEHHO Ae-
8aA W npasas Kpumuyeckue mouxy. Ha NPakTHKe NPH NPOBCPKE INOTE3 OGHMYHO 3a-
AaeTeA ypoBeHb 3HAYUMOCTH « = 0,05; 0,01; 0,001,

Mownocmonw kpumepus HAILIBACTCA BEPOATHOCTE NONANAHHA KPUTSPHA & KpH-
TIrecky O6ACTh DPH YCAOPHH, MTC CHPaBeATHBa KOHKYPUDYIoOWas runotesa ).
TouHee, MOLLHOCTL KPHTEPHA ¢CTh BEPOATHOCTD TOMY, 9TO HYAEPAN runoTea Gyaet
OTKAOHEHA, SCAH BCPHA KOHKypHpYiotligs ranotesa N, Ecan f - eepostwocts
OHGKH BIOPONO POAA, TO MOIIMOCTE KPUTCPHA paBHa | — B. D10 3HauHT, wro 1IpK
BUOPAHHOM YPOBHE IHATHMOCTH KPUTHICCKYI0 00MACTE HYKHO CTPOMTD TaK, 4T0-
bl MOLIHOCTD KPHTEPUA GRING MAKCHMANBHON,

3amedanne Beawunasl o 1 § papHBI BEPOATHOCTAM OMIRGOK NEPHOTO It
BTOPOTC pOAa COOTRETCTBEHHO. YeM MCHBILIC 2TH BEIHUHHB, TEM 4/IYuIIE» KPHTH-
yeckaf ofinacTe, OAHAKS HX GAHOBPEMEHHOE YMEHLINEHHE NPH JAKAHHOM OGEEME
BHOOPKH HeBOIMOXHO. EIMHCTBEHHHIH ¢A0CO6G CASNATD ITO COCTOMT B YBEAHYE-
HHH 0beMa BHOOPKH.

Tiposepxa sNNOIIETN 0 NOPMGASHOM PRCAPEOEACNRE 2ENEPAILNON COBOKYRNOCTIN C
nomowissy kpumepun Iupcona. PaccMoTpuM BHGOPKY

X X3 X3 e X

m; oy ny o "y

€ PaBHOOTCTOALUNMMK 3HAYCHHMAMHA BapHaHT. TpeGyercA, HCNONLIYA KPUTEpHil
TTHpCcoHz, MPOBSPHTE FHITOTE3Y O TOM, YTO FCHCPATEHAA COBOKYNHOCTE X pacnpe-
ACNEHE HOPMATBHO,

Hpasuso 1. Jan npoeepru sunomeaw Hy o nopmanswosm pacnpedesenuu senepans-
HOl COBOKYRROCTIN NPY IQOAHHOM YPORHE IHANLMOCH 0, HEOTXOLMO:

L} suiecaums sviboponnnie cpedee X, U cpediee Keadpamirtice omKroHente G

2) SWHUCAIMS MEOPEMUNECKIE HACIOM
rh
m; = “_B‘P(“,') +

20e n — olisem arbopxu; h — pazHocns Mexedy cocedHuMl GOPUBRMAMNY,

X Xy 1 -2

P Qlu) = ﬁe +

W=
w
0'B

3) cpasnume INRUDUNECKUS U FEODEMUNECKUE RACTIOMB € ROMOINIO KPUMEPUR

12 (flupcona). Aun amozo:
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a) cocmagums mabauyy (Tada. 19.16), no xemopoit naxofumen naaiodennoe na-

YENUE KpUmeEPUR:
I H= Z ;
Tadsuya 1916
2
i m, ' mp—m' (m;—m'y) (mi-m'!)2 ‘',
; 15 9,1 5.9 34,81 38
1 26 16,5 9.5 90,25 3.5
3 23 253 -0,3 0,09 0,0
4 30 32,0 =20 4,00 0,1
5 26 3.0 -19 62,41 1,8
6 21 29,8 ~38 7744 2,6
7 24 2,0 2,0 4,00 0,2
8 20 13,5 6,5 42,25 3,1
9 13 7.0 6,0 36,00 51
z 206 - - - 22,2
7 -

G} uz npun. 10 npu sadanvom yposse IHAYUMOCMY L § WiCae cmenered caofodu

Tabauya 19.17
x; »; v; MV M;\r‘? "y (\r‘; + "2
5 15 -4 =60 240 133
7 26 -3 -78 234 104
9 5 -2 -50 0o 25
11 0 -1 -30 30 ¢
13 26 0 0 0 26
15 2 | 21 21 34
17 24 2 43 96 216
19 20 3 60 150 320
21 13 4 52 208 325
> 200 - 37 109  Komtpoas 1235
i

Tfo Pe3ybTaTaM BHIMHCACHNH, CBENCHHEM B Tabn, 19.17, Haxoanm:
v = 377200 = -0,185, % =~ 13-0,185-2 = 12,63,

62 = (1109/200 - (-0,185)) - 4 = 2,044, 0,

= 4,695.

Brauca¥M  TeopeTNecKHe YACTOTBE (ywirimBad, WTO n =200, k=2,

.
m'; GB'P(N,) =

4,695 ) 0o dopmMyne

200 2

2
k=3-3 (5 — RUCIO-2PYNI SNDOPKL) HOUMU KPUINUNECKIIO MOUKY } p (e, k) npaso-
cmopOHNE Kpumiveckoii olsacmu.
2
Eecau 1254: Xxps MO Hem ocrhoganuil omsepziyms aunomesy Hy o hopmasviom
pacnpedesensiv 2eHepatoaoi cosoxyhxocmu. Jpyzumu caosami, INnupudeckue u meo-
DPeMiNECKUe YaTMOmY PAIAUHAICMCR HEIHANUMO.
1 2
Eeau y g Ap + MO HYACOYIO 2UNOMESY OMBEPZAION, IHANUIM, PALIUNAE INNUDH-

NECKUX it IMEOPERMURECKILE RACIMONT THANUMD.
3aMeganne. Yneno crencueht croboan kputepnd Flupcona k=s- r- |,
The £ — YHGAO DapaMeTpoB, OusHHBAEMEX No BEIGOpKE.
Tpamep 1. Hcnoavsys kpurepHil Tiupecora, npn yposHe 3JHaYHMOCT a = 0,05
NPOBEPUTL, COTAACYETCA AH MMNOTEIA O HOPMAALHOM pacNPEASAEHH M FEHepanbHOH

COBOKYITHOCTH A € BMITHPHYCCKHM pacipeneneHHeM BoiGOpERn obvemom = 200:

fae 4, = (x'-«?)/oa . 3HadeHHA PYHKIUHN ¢(1) onpeneases H3 npun. 3. Mocne-
DORATEALHOCTE BRYMMCAeHN A NpHBSACHa B Ta6y, 2.18.

X 5 7 9 11 13 15 17 19 2

", 15 26 25 30 26 2l 24 20 i3

» HnA BMYHCRCHHR BRIGOPOTHOFO CDEIHErD & ¥ BHOOPOUHOIO CPeftero KEal-
METOAOM TIpOM3BEAeHHI CocTapafes TaGnuuy

{x,~13)72

PATUMHOND  OTKAOHCHHK#A Sy

(Tabn. ¥9.17), BIAR B KAYECTRE YCNOBHBIX BAPHAHT v P
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Tatauya 2.18
i X u, = (x -%)y o, olu) m’, = 85,20(u)
t 5 -1,62 0,074 9,1
2 7 -1,20 0,1942 16,5
3 9 -0,77 0,2966 253
4 l -0,35 0,3752 12,0
5 13 0,08 0.3977 339
6 i3 0,51 0,3503 29,8
7 17 0,93 0,25%9 no
8 19 1,36 0,1582 13,5
9 2l 1,78 0,088 7,0

HonsayackL Tabn. 19,16, cpasuﬁsam IMITUPHYECKHE H TCOPETHYCCKHE JAHHKE,

Tak Kak XH Z(_m_m_) TO xif =222
[}
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2
12 TaGANTIL KPUTHYECKIXK TOUCK pacnipeAcAcHiA 7 (cM. mpHA. 10) mo ypos-
HIC 3HAYMMOCTH « = 0,05 W uucay crencHed cBoloaH &k = s—r-1 =

=9-2-1 =56 HAXOLHM,%TO xip((),os; 6) = 12,6.

Fak Kak xi;) xip , TO THIIOTE3Y O HOPMAABHOM PAcHpeReNcHEH reHePUIbHOH

COBOKYITHOCTH OTBepracM. 4
flycTh 3MNUPHYECKOE PACTIPENCIeHHE 3alAHO B Biie MOCAEAOBATENBHOCTH

HHTEPBANOR PABHON LAWHLE

%) (x;; %2) (xyx3) s Xg 1)

m; | my g

JAA TOro 4ToGH NpoBEPHTS FUNOTE3Y g 0 HOPMANLHOM PAaCcTIPEaeICHHH Tete-
panbHOk COBOKYTTHOCTK X, HCNIOAB3YA KpHTepHit [THpcona, 11e00X0AHMO TIPOBECTH
BCE BHYHCICHHR COTRACHO TIPHBOTHMOMY HHKE NpaBHIY.

Hpasuao 2. 1. Memodom npoussedenuii siucrany ewbopounoe cpediee X U dul-
Gopounoe cpeduee Keadpamunnioe omKAONeRue o y . B Kavecmae anavewull sapuakim ¢
unmepsare npussme X, = (x;+x;, )2, i= 1,s.

2. fipowopmuposams CB X, m.e. 6o eécex unmepsorax nepedmu X eedusine
Z = (X=-X)/Oy u Su4UCRUME IHAVERUS

4= (5-X)0y, 4y = (X = D)/ 0.
Jeanil coHey HEPEO26 UNMEDEANT FMPEMUNTS K — © , & NPAssiii Korey nocsednezo —
K o,
3, Busiscatims meopemuseciue Sacmoms
m, = nP,
2% n — ofvem swbopit; Pp = ®(2;, \}— ©(Z) — eepoamuocmit nongdanun CB X w
Hnmepaanet (X X, . |) : ©(x) - gywxyus Sanraca,

4, Buuucaume nabarodaemoe Inavenue xpumepus [Tupcona
2 L 2 L
Xy = Z(”’f‘"""i’ ‘my.

o matage us npua. 10 natimu xip(u, k) , 29¢ o — yposenn 3nguumocmi; k - uucto

cmenengii ceoboder.
Eeau xi‘m xz eunomesa Hy npunusmaemen, ecau dce xz >xz - omaepea-
®p ! H” Lxp
EeMmCR.
[ipumep 2. Henoabsya kpuvepuit  TlupcoHa, 0pM YPOBHE  IHAYHMOCTH
a = 0,05 npoBepHTL, COFAACYETCA T IMAOTE33 O HOPMANLHOM PaclpeaeTeHUH
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reHepaAbHOH COBOKYNHOCTH X ¢ IMITHPHYECKHM pacnpeaencHueM BGOPKH o0b-
eMOM # = 100, npuBensHHoi B TaGANLE:

Houmep ! 2 3 4 b 3 7
HHTepBaNa

Hurepean | (3;8)  (8;13) {13;18) (18;23) (23;28) {(28:33) (33;38)

Yacroram; | 6 8 15 40 16 8 7

P MeTonoM NpoMsBEACHIA BHSHCIHM BROGOPOMHOE cpeaHee § H BHGOPOTHOS
Cpellict KBANPATHYHOS OTKNOHeHHE o . Bee ‘BHTUCACHHA npoBencM Mo cxeme
(rabn. 19.19).

Taliauya 19.19

Homep Huten- Cepeny- =_
hb g H:a::rgf‘ wy == 20'5 q::x myy | muf | oy g+ 1)2
1 (3;8) 5.5 -3 6 -I8 54 24
2 (8; 13) 10,5 -2 8 -16 32 8
k] (1318 155 -1 15 =13 15 0
4 (18;23) 20,5 i) 40 0 0 40
5 (23;28) 255 | 16 16 16 64
3 (28:33) 30,5 2 8 16 32 72
7 (33;38) 355 3 7 21 63 112
z _ Kour-
_ - - 100 4 212 ponm
i 320

Hanee BTHCAREM:

Zm!u,.

n

Z”’f“f

100

o=

=004, %=20,5+0,04.5=20,7,

D(u) = ()% = 2,12-0,0016 = 2,1184,

2
Op ™ 2,1184-25 = 52,96, o, = 7,28.

Hakaem wareppanst (75 2;, (), /= 1,7, 1, = (x,- X)/0, , yauTsipan, 4ro
2=2,7, G, - 7,28, I/ch = {0,137 . C ueasi cHCTeMATH3AUMM BHTHCACHHE

COCTABUM pacueTHYIO TaGamuty (Taln. 19.20). Jleni KoHeu nepsoro HHTepBada
YCTPEMHUM K — o0, 3 MPABbifl KOHEL, MOCACAHETO MHTEPBANS ~ K + .
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Tabauya 19.20
Ipanuiu
HHTepsaNa Tparuss uuvepsama {2 Z;,4 ()
G xg) , .
i %=k X, -k Ty
T
N BT = x-3)e, | (%0 |~ %)/ 0,
1 k) 8 - -12,7 ~ -1,74
2 8 13 137 -1.7 -1,74 -~ 1,06
] I3 18 -1.7 -2,7 -1,06 —0337
4 18 23 ~-2,7 23 -0,37 0,32
5 2 28 2,3 7,3 0,32 1,00
6 28 33 7.3 12,3 1,00 1,69
7 3 38 12,3 - 1,69 -

3H3YeHHA TCOPETHYECKHX BepOsTHOCTEN P, onpeneanM K3 MPHA. 4 M BRYHC-
JHM TeopeTHUCCKHe HacToTH no dopmyne m| = aFf = 100F,. Peayntraret pu-

yuenewui ceenem B Tabanuy {Taba. 19.21),

Buqucaum HaGNIOACHHOE SHaYEHNe KpHTepha [Tupcona no GopMyne

2
1 ey
g™ ) mmmm—m——.
H Z m.:
Tatauya 19.21
IpanHue:
; KHTeppana ) (g, )P = Oz, I)_d)(z-“) m; = npP;
4] I L+
I - -1,74 50000 -0,4591 0,6409 4,09
2 -1,74  -1,06 -0,4591 -03554 0,037 10,37
3 -1,06 =037 ~0,3354 -0,1443 0,2111 1,1
4 0,3 0,32 -0,144) 0,1255 0,26%8 26,98
3 0,32 1L0d  0.1255 0,3413 0,2158 21,58
6 1,00 1,60 0,03 0,4545 00132 11,32
7 1,69 - 0,4345 0,5000 0,0453 4,55
Z_ - - - - f 160
I
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Tatauna 19.22

' ¥ 3 2

‘ m; m; m—nm; (m;—m}) (m'__m;)z = m,
i 6 49 19 3,6481 0,8920
2 £0,37 -2,37 3,6169 05418
3 15 2L -5,11 37,3321 1,7684
4 40 26,98 13,02 169,5204 6,2833
5 16 20,58 -5,58 31,1364 1,4428
é 8 t1,32 -3,32 11,0224 &,9737
7 7 4,55 2,45 6,0025 1,3192
Z 100 100 -~ - 13,22
1

MocnenoBaTeNbHOSTD BHYNCRCHAT YKa3ana B Taba. 19.22.

TakuM o6pazomM, qu = 13,22

Hs npun. 10 Haxomum xip A o = 0,05 1 yAcaa crenemeld ceoborw
k=3—r-1=7-2-1=4:
Xip (0:05; 4) = 9,5.

2 2
Tax KaK ¥ ;> Ayp + TO THOOTEIA O HOPMAABLHOM PaCIPEASREHNH TEHEPAND-

Hofi cosoKyniocTH CB X oteepraetca. 4

TIposepra :NROMES bt 0 HOPMAADHOM PACAPEOCACHUY ZENEPRALNOT COROKYIROCHIY ¢
nomommo kpumepia Koamozoposa. Kpyrepuil KONMOTOpOBa IPOBEpKH FHNOTE3H O
BHAE 3aK0HA PACIPEACTEHHA TeHEPANLHON COBOKYTIHOCTH NIPHMEHACTCA B CAYUae,
Korza FUNOTETHYECKH {NO NPEINONOKEHMIO) HIBCCTHH CaM ITOT 3aKOoH F(x) M Bee
€FO NAPAMCTPH, 8 HA OCHOBAHMH ONBITHRIX SAHHBIX HeOOXONHMO MONTBEPXAEHIE
ero cnpageanneoctd. ChopMyaHpyeM 3TOT KpRTEpHL,

Kpumepwi Koamozopoaa, 1. To pesyiemamam N HeFaUCLMX ORLIMNGS Kaiim
cmamucmuseckyro Qynxyine pacnpedeserun F*(x).

2. Onpedeaums seaununy D gpumepun Koasiocoposa:

D = max |F*(x)- F(x)|

U Gwnucaints Lo o= D.Jn. (Bewwnusa D onpedeawemes nymen cpaenenus
|F*(x) = F(x)| & 3adanusix mowxax uau ne paduxas dysxuteli F*(x) u F(x).)

3. Hpunamo onpedésennviil yposens awumocmu g kpumepun Kosmozoposa,

4, Inas P lxp) = | — g, watimu u3 npua, 11 coomaememayonee nasenue lxp.

Eoau b0 o< lw ,

Heparenoii cogoxyntocmu X paena F(x), npunumaemca, a npl L — lkp Ima -

MO 2UNOMEIL, YMECPIOTIOWR, w0 PyHIUUR pacnpedeseius ce-

HomeIq omeepeaemca,
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TIpamep 3. Jaua eniGopka ofseMoM it = 10, H3BICICHHAA U3 TeHepanbHOH co-
BOKYfIHOCTR X

X; 2 4 6 8 10 12

m; I 2 2 2 2 1

Flpk ypoBHe 3HAYHMOCTH ¢ = 0,01 NpoBEPHTE ¢ NOMOILEO KpUTEpKA KonMoropona
HNOTE3Y O PABHOMEPHOM PACTIPSACTEHIH [eHepAABHOR COBOKYTHOCTH X'B RHTEP-
nane (2; 12).

» FunoTeTndeckad GyHKUMA pacnpelcIicHIs

* 0 npu x<2,
Fix) = [fieyde =(x=2)/10 npn 25x<12,
—on 1 npy xz 2.

Mo gannuim suiGopki HaltneM F*{x) K F(x) PO BCEX TOMKAX X; H CUCHHM
|F*(x} - Fix)] . PeaynsTaTes BHUWCACHAT cBeaeM B Taba. 19.23,

Tatauya 19.23

i X my Fr(x) Flx) |- Fxp)

H 2 | 0.0 0 0

2 4 ) 0,1 0,2 0,1

a 6 y) 0.3 0,4 0,1

4 $ 2 0,5 0,6 0,1

5 10 2 07 0,8 0,1

6 12 1 0.9 1,0 0,1

Bulincasem:
D = max |F(x)- F(x) = 0,0, X py = Do = DJ1020,3162.

3nan, 4To P(RKP) =|l-¢g= 0;99 , h3Tpua. 1| Haxoaum A.Kpas 1,63.

onuT
HEPANBHON COBOKYNHOCTH He oTBepraeTcs, 4

Takkak A < l&p , TO IPEANIONONEHHE O PABHOMCDPHOM PACTIPECACNICHHM e~

A3-19.5

1. Ucnonbiya kputepuil NMupcoHa, Npu ypoBHE 3HAYUMOCTH
a = 0,05 ycTaHoBHTh, CAyYalHO WIM 3HAUUMO DACXOXAESHHE
MEXOY IMAUPHIECKMMH YacTOTaMM M; H TEOPETHYECKNMH 4acTo-
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TaMH m',— » KOTOPHIC BHIMHCACHM HCXOAA H3 FHITOTE3E O HOpMANEL-

HOM pacTipedeNieHUHN reHepabHON COBOKYITHOCTH X, eclu:

| m 5 10 20 8 7

; 6 14 13 7 5

)| m [ 6 8 1B 15 2 6 w 7 5

m; | 5 o 14 16 18 w0 9 6 7

B) m; 14 ] 2 70 20 36 10

" 10 24 34 80 18 22 12

2 2 2 2
(Omeem:a) y g = 2,47, Yip = 6,0,6) x5y = 1,52, Xxp = 12,6

8) X3y = 13,93, xgp = 9.5.),

2. Ucnonbays Kputepufi TlHpcona, npy ypoBHe 3HAYUMOCTH
a = 0,05 npopepuTh, COMMACYETCA A TUMOTE33 O HOPMATBHOM
pacnpelenelnH reHepalbHOH COBOKYMHOCTH X € 3alaHHBLIM 3M-
MHPHYECKUM pacTipeIcneHUueM, ecnu;

a)] Homep
MHTCP-~ 1 2 3 4 5 6 7
Basta

Hu-

Tepnan (-20;-10) (-10;0) (0; 10) (i0;20) (20;30) (30;40) (40;50)

Yacro-

20 47 80 89 40 16 8
am

(Omeem: % =104, a=13,67, k=4, x5=1,52,

2
Xep = 9:5)

267



0)| Homep
) HHTEPBa- 1 2 3 4 5 6 7 8
a8

Huvep- |16y U6 6 (6 @& 56 (66 (76

pan 26)  36) 46) S6) 66)  76)  86)
Hacroma | ¢ 7 6 3% 15 8 6 5
L

(Omeem: % = 42,5, 0 = 17,17,k = S, 5y = 14, %5 = 11,1.)

3. MpousseneHo »= 100 onuiroB. JTioGolt ONHT cocTOAN W3
{= 5 HenbiTaHHH, B KAXIOM H3 KOTOPLIX BEPOATHOCTE P MOsIRIE-
HH% coOmITHA A paBHa 0,3. B uTore noayyeHo cnepyiomee SMIH-
pHYECKOE pacTipe/leneHse:

X,

: 0 1 2 3 4 5

m, 2 10 27 n 23 6

TAE X; — YACAO NOARAEHHH cOBBITUA A B KaXAOM OILITE; M; — Hac-
TOTA YHCAA NoABAcHHE coBbiTuA A B i-M onbite. TpeSyerca npu
YPOBHEe 3HAYHMOCTH o = 0,05 npOoBepHTb THMOTEIY O TOM, UTO
auckpernas CB X pacnpezeneHa no GMHOMWANLHOMY 3aKOHY.

(Omeem: y3y = 4,44, x5(0,05; 4) = 95.)

4. Moab3yach kpuTepueM [THpcoHa, NpH ypoBHe 3HAUHMOCTH
o = 0,05 ycTaHOBHUTE, COTNACYETCA AH IHINOTE3R O HOPMAIBEHOM
pacrnpencicHNM reHepanbHoi COROKYMHOCTH ¢ JAaHHHIMU BEIGOp-
KH oBbeMoMm # = 200, ccau:

x (03 05 07 09 11 &3 L5 L7 19 2, 23

n, 6 9 26 25 30 2% I 4 W 8 3

(Omeem: % = 1,26, 0 = 0,491, yp = 12,222, 33, = 15.5.)

5. B OTK 6bisIH H3MePeHbI JHAMETPH 60 BLIMKOB U3 NAPTHY,
H3roTOBNEHHOH OZHMM CTAHKOM-ABTOMATOM. Pe3yneTaThl Wime-

peHHii 3aJaHLl cltedylouel Tabnu Lueii:
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HKTepaan, MM m Hnreppan, MM m,

(13,94; 14,04} ! (14,34; 14,44} 14,5
(14,04; 14,14) 1 (14,44; 14,54) 13,5
(14,14; 14,24) 4 (14,54; 14,64) 9,
(14,24; 14,34) 10,5 (14,64; 14,74)

[pH ypoBHe 3HauHMoCTH ¢ = 0,05 ¢ moMokio KpHTepus Koamo-
ropoBa NMPOBEPUTh FHIIOTE3Y O TOM, YTO BLIGOPKA COrnacyercs ¢
PABHOMEPHBM pacIpele/icHHEM FeHepaibHOM COBOKYIIHOCTH B

untepsane (13,94; 14,74). (Omsem: A 6. = 2,12, lxp = 1,355

Camocroarenbhas pabora

[Mpn ypoBHe 3HaummocTd o = 0,05 PpPOBEpUTH MMMAOTE3y O
HOPMANbHOM pacnpeicNicHHH reHepalkHONH COBOKYTIHOCTH, €Cny
H3BECTHH 2MIOHPHYCCKHE U TEOPETHYCCKHKE YACTOTHI.

L

m, 6 12 16 40 13 8 5

n 4 1t 15 43 15 6 [

2 2
(Omeem: yg = 2,5, Xyp = 9,5.)
2.

m | 5 6 14 12 4 39 W 20 6 S

' 4 7 12 29 48 35 M 18 7 6

'

2 2
{Omeem: 5y = 3, Yep = 14,1.)
3.

m, 5 3 i2 44 8 12 6

! 2 2 35 15 10 6

(Omeem: X3 = 13,0, %0y = 9.5.)
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19.6. THARBUAVAIBHBLIE NOMAHTHHE 3AAHNA
KIJ 19

Aa3-1.1

B pesyabTaTe 3KCepUMeHTa MOAYYEHB JAHHBIE, 3aTIHCAHHEE
B BHAE CTaTHCTHYecKkoro pana. Tpedyerca:

a) 3afNCaTh 3HAYCHHA Pe3YALTaTOB 9KCTIEPUMEHTA B BHAC Ba-
pHAUHOHHOTC pAda;

6) HalfTH pasMax BapbHpPOBAHMA H Pa3GHTb ero Ha 9 UHTepBa-
NOB;

B) [OCTPOUTD MOMHTOH YACTOT, FTHCTOTpaMMy OTHOCHTENbHBIX
qacToT ¥ rpadMK SMIHpHYECKoi QYHKUUH pacripeiaeAcHud;

F) HaiiTH YHCAOBLIE XAPAaKTEPHCTHKH BRIGOPKH X , Dy,

1) NpPHHSIB B KauecTBe HyAeBOM rnnotesy Hy: reHepanbHad co-
BOKYTTHOCTE, H3 KOTOPOIi M3BNeUcHa BEIGOPKa, HMeeT HOpManbHOoe
pacnipeaenenye, MPOBEPHTL €€, Monb3yach KpHTepueM [MupcoHa
NPH YpOBHE 3HaTRMOCTH & = 0,025;

€) HalTK ROBCPUTEABHBIC MHTEPBAIL! AN MATEMaTHY¢CKOTO
OXHMAaHUA Y CPeJdHEro KBAAPATUYHOIO OTKACHEHHUA NPH HAACK-
HocTh Y = 0,9.

1.1.

17,0 | 214 1159 ) 190 | 224 1 207 | 17,9 | 18,6 | 21,8 | 16,k

i9,0 1 205} 142 | 169 | 178 | 181 | 191 | 158 [ 188 | 17.2

16,2 | 17,3 | 22,5 | 19,9 | 21,1 151 17,7 1 198 | 149 | 205

175 1 192 | 18,5 1 157 | 140 | 186 | 21,2 | 168 | 193 | 17.8

188 [ 43 | 17,1 {195 1 163 | 203 1 17,9 1230 | 17,2 ] 152

156 | 17,4 1 20,3 [ 22,0 ) 200 | 14,5 | 193 | 184 | 16,7 { I8,2

164 | 187 | 14,3 | 182 | 19,0 | 153 | 21,5 [ 172 | 226 | 204

228 L 17,5 20,2 | 155 { 21,6 | 18,1 ] 205 | 140 | 189 | 165

208 F 16,6 | 183 | 21,7 | 174 | 230 | 21,1 | 198 [ 154 | 181

189 ¢ 147 | 195} 209 ] 158 | 20,2 | 26,8 | 182 | 21,2 | 200

L.2.

16,8 1 17,9 | 21,4 | 14,1 19,1 18,1 15,1 18,2 | 20,3 | 16,7

195 ] 185 | 225 | 184 | 16,2 | 83 | 19,1 | 21,4 | 145 | 16,1

21,5 | 149 | 18,6 | 204 15,2 18,5 L 17,1 f 224 | 20,8 | 198
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17,2 1 19,7 [ 163 ) 18,7 | 144 | 188 | 195 | 216 | 153 | 17,3
228 | 174 | 222 1 165 { 21,7 | 154 | 20,3 | 143 | 205 | 16,4
206 | 155 194 | 1751209 | 23,0 | 189 | 159 | 18,2 | 20,7
17,9 | 21,8 { 142 | 212 | 16,1 | 184 | 175 | 193 | 22,7 | 196
2,1 | 17,6 | 167 | 204 | 15,7 | 18,0 | 166 | 183 | 155 [ 17,7
192 | 148 | 197 § 17,7 | 163 [ 17,8 | 185 | 140 | 20,9 | 169
158 20,8 | 17,1 | 20,1 | 22,6 | 189 | 156 | 21,1 | 20,2 | 15,1
1.3.
189 | 207 213 208 186 210 198 219 | 23 27
202 211 20 236 | 227 220 | 20 183 213 190
197 7 187 226 213 191 209 196 | 202 235
211 214 220 195 182 228 | 202 207 194 | 226
193 203 232 202 215 195 | 220 233 214 185
234 215 196 220 203 236 | 225 221 193 | 215
204 184 27 193 216 2035 197 203 | 229 | 204
225 216 | 233 | 213 208 204 | 207 182 216 191
210 19 | 207 | 205 232 222 198 217 21t 201
185 217 | 225 | 01 208 21 189 205 | 207 199
1.4.
9,4 7.9 0,3 6.8 4,2 1L | 7.8 1,7 51 88
8,7 11,1 7.7 1,8 5.5 1051 43 18 1.4 11,2
1,1 7.3 3.7 4.4 18 [ 86 1,9 5,6 10,1 8,4
10,0 | 11,6 | 5.2 2,1 5.7 4.8 7.4 0.8 4.7 3.6
8,3 7.6.1 07 7.3 34 11,4 | 57 9.9 2,2 7.2
2,3 4,7 9,7 3| 58 4.9 33 0,5 7.5 4,6
5,0 0,4 3,9 7.1 9,6 L5} 5% 9.0 53 2,4
9,5 59 L0 9.1 2,5 6,0 8.2 32 10,9 | 6,1
0,2 | 2,6 4,5 30 6,2 1,7 | 63 0,2 7.0 9,2
1,2 6,4 1,9 | 69 8.1 6,5 2,9 6,2 4,4 10,3
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1.5.

16 | a4 | 109 64 | 40 | 28 | 52 [ 1,2 1 76 | 34
29t 53 | 17| 7.7 | 69 | 10,1 | 54 | 41 | 88 | 65
66 | 42 | 551 05 | 89 | 45 | 1.8 {56 | 7.8 | 3.0
1.9 10,2 | 7.9 | 25 | 57 | 30 | 67 [ 43 ] 0,6 { 90
68 | 3.2 44 | 9,10 | w3 | 60 | 79 [ 69 | 80 [ 20
70 1107 [ &1 | 2,1 58 | 64 | 0,7 | 45 | 92 | 33
76 | 9.3 | 34 ¢t 46 | 50 Y 38 | 59 f 82 [ 22 [ 71
23 | 0,8 | 7.2 | 83 |10 | 65 | 35 | o4 [ 108 | 47
48 | 61 | 36 } 95 | 84 | 24 [ 62 [ 73 [ 57 | 09
74 | 85 | 58 1,1 59 [ 49 [ 3.7 ] 96 | 26 | 61
1.6.
20 26 n 14 26 28 2 30 17 24
30 28 18 2 24 26 34 28 22 20
34 24 28 20 3 17 2 24 26 30
30 2 26 35 28 24 30 32 28 18
20 30 17 24 32 28 2 26 24 30
34 26 24 28 22 30 35 32 20 17
28 22 36 30 20 26 23 23 24 32
20 26 0 24 32 17 22 28 35 2%
28 35 32 22 26 24 26 24 30 24
13 24 2% 13 35 30 26 22 26 28
L7,
57 46 33 49 29 50 38 41 27 34
37 49 51 26 3] 42 59 43 46 30
3 43 58 41 35 47 33 45 4 37
47 34 54 19 60 49 25 50 3 53
38 41 30 51 37 55 47 43 35 42
35 46 27 45 4 14 50 29 51 39
42 59 43 31 38 58 54 37 26 43"
29 42 33 41 4 39 53 45 33 51
45 25 54 50 37 30 41 60 2 46
38 53 34 47 35 49 57 19 55 31
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1.8.
3T ] 4 | 4 | 31 44 [ 38 ] a0 ] 3t B | B
3T 4 | 47 | 29 | 5t 25 | 43 BT 4 32
3| 4 | 91 @ | =2 33 | 3l 8 | 37 | 46
41 35 | 43 | 25 { 37 | 46 | 38 | 24 | W 50
38 | 20 | 4l 32 34 [ 49 | ¥4 | 37 | 31 47
50 f 34 ) 251 37 | # | 32 | 35 1 3 | B | 43
46 | 37 | a1 L3 T EE 38 EY] % | 34
49 F 32 | 4 | 26 | 33 | 35 | @ [ 51 37 | 46
37 [ 25 | 40 | 34 | 24 | 44 | 32 | 28 | 34 | 38
48 | 3 | 20 | 47 | 37 | 49 | & | 3 | & 50|
1.9,
70 0 95 | 15 | 85 | 60 | 77 | 55 ] 63 | 80 | 67
9% | 78 57 | 76 | 84 | 82 | 75 { 68 | 73 | 62
2 | sl 77 72 | 97 | 68 | 85 [ 56 | 92 | 71
73 78 | 98 | 63 83 1 85 | 70 [ 90 [ 6 | 9
86 | 68 | 55 [ 93 71 % | 77 | &1 3% | 12
82 [ 62 70 78 | 67 | 87 | 9t 99 78 87
9 58 ] 97 75 83 7 65 61 76
73 85 | 65 | 90 [ 86 | & s [ 75 | 718 | 93
37 [ 81 12 [ 92 6 | 98 [ 65 | sl 76 | 63
95 | 83 | 65 | 57 | 80 | 87 | 6l 92 56 7
1.10.
573 [ 750 [ 78t 1693 [ 60,0 [ 77,3 ] 66,1 | 69,5 | 72,1 | 68,7
sn,t | 694 [ 63,0 | 67,4 | 77,1 | 82,6 | 64,8 | 72,5 | 62.5 | 80.7
776 [ 658 | 783 | 57,7 [ 80,7 | 64,4 | 82,8 | 67.3 | 831 | 70.6
753 1 58,0 | 60,7 | 81,3 [ 67,1 [ 69,6 | 82,4 | 62,3 | 66,9 | 80,6
62,7 | 738 | 689 | 838 [ 57,0 | 726 [ 656 | 78.7 | 59,5 | 70,0
73,5 | 38,0 [ 64,0 | 83,9 { 840 [ 635 | 741 | 77,7 | 685 | 80.5
66,3 { 73,0 [ 79,0 | 71,0 | 80,4 | 62,1 [ 66,7 | 83,7 | 76.8 | 593
71,3 | 63,7 | 71,2 | 785 [ 652 | 77,9 | 749 | 69,1 | 708 | 748
6 [ 729 {619 ] 715 [ 754} 7,7 [ 599 | 743 | 76,1 | 70,9
61,3 | 714 | 71,8 650 [ 67,8 | 75,5 | 719 | 649 | 74,7 | 62,9
10 3ax 1261 273



1.11.

187 T 140 | 162 | 103 [ 136 | 124 | 41 | it7 | 69 [ 153
61 | 28 | 67 | 154 | 172 | 110 | 62 | 59 | 197 | 121
T35 | 58 | 199 | 150 | 8t | 39 | 142 | 8 | 179 | 85
70 | 107 | 125 | 192 | 163 | 200 | 133 [ 150 | 178 | 98
198 | 56 [ 113 | 165 | 73 | 138 | 104 | 31 | 9% | 109
127 | 16 | 190 | 20 | 111 | 94 | 157 [ 19 | 33 | 76
B | 132 | 166 | o1 | a4 | 115 | 12 | 26 | 128 | 149
4% | 75 |15 | 17 | 82 | & | 186 | 86 | 176 | 97 |
15 | 33 | 188 | 58 | 11z | 139 | 86 | 17a | 106 | 77
i52 [ 130 | 43 | 108 | 19 | 120 | 37 | 71 | 96 | 114
1.12.

32 | 105 | 48 | 80 | 144 | 128 [ 64 | 112 | 18 | %
66 | 129 | 113 { 17 | 9a | 78 | %0 | 51 | 104 { 34
110 { 149 | 36 | 103 | 82 | 53 | 93 | 130 | 68 | 150
14 | 84 | 55 | 13l | 70 | 38 | 102 | 77 | t6 | 135
ar | 15 | ez | 61 | 85 | 159 | 115 | §7 | 72 | 101
56 | 100 | 86 | 146 | 73 | 40 | 1a1 | 25 | 87 | 126
155 | 71 | 94 | 15 L5 | 76 | 54 | 9 [ 39 | 140
17 | 124 | 52 | 9 | 139 | 37 | 147 | 88 | 65 | 109
35 | 158 | 67 | 30 | 93 § 123 | 50 | 138 | 21 | 97
96 | 121 | 49 | 137 | 89 | 145 | ot | 65 | 92 | 33
1.13.
0,053 | 0,026 | 0,037 | 0,056 | 0,041 | 0,035 | 0,031 [ 0.046 | 0,021 [ 0,054
0,035 | 0,039 | 0,043 | 0,031 | 0,038 | 0,023 | 0,045 | 0,626 | 0,037 | 0,042
0,030 | 0,041 | 0,021 | 0,047 | 0,026 | 0,046 | 0,033 [ 0,038 | 0,053 [ 0,035
0.049 | 0,054 | 0,039 | 0,034 | 0,051 | 0,029 | 0,046 | 0,023 | 0,038 | 0,043
0,026 | 0,039 | 0,033 | 0,020 | 0,042 | 0,050 | 0,025 | 0,037 | 0,041 | 0,029
0,029 | 0,038 | 0,027 | 0,043 | 0,035 | 0,030 | 0,049 { 0,055 [ 0,039 | 0,034
8,022 | 0,045 | 0,034 | 0,055 | 0,037 | 0,025 | 0,033 | 0,051 | 0,027 | 0,045
0,041 | 0,051 | 0,027 | 0,046 | 0,029 | 0,038 | 0,042 | 0,020 | 0,039 | 0,031
0,025 | 0,047 [ 0,030 | 0,050 | 0,023 | 0.039 | 0,035 | 0,049 | 0,030 | 0,047
0,034 { 0,022 | 0,042 | 0,031 | 0,039 | 0,033 [ 0,056 | 0,037 | 0,050 | 0.025
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1.14.
0,026 | 0,034 ] 0,028 ] 0,036 | 0,030 | 0,038 | 0,041 ] 0,038 [ 0,030 [ 0,023
0,028 | 0,030 | 0,034 | 0,038 | 0,040 [ 0,036 [ 0,034 [ 0,023 | 0,032 [ 0,026
0,034 | 0,032 1 0,024 | 0,036 | 0,032 | 0,026 | 0,030 [ 0,028 | 0,038 | 0,034
0,038 | 0,041 | 0,028 | 0,026 { 0,030 | 0,034 | 0,032 [ 0,040 [ 0,036 | 0,032
0,030 [ 0,036 ] 0,034 § 0,032 [ 0,023 | 0,032 | 0,028 [ 0,032 [ 0,026 [ 0,038
0,026 | 0,032 [ 0,028 | 0,040 [ 0,038 [ 0,030 | 0,032 [ 0,024 [ 0,036 [ 0,030
0,024 | 0,032 ] 0,030 | 0,036 | 0,028 [ 0,041 [ 0,032 [ 0,038 [ 0,034 | 0,026
0,041 | 0,034 | 0,023 | 0,038 | 0,026 | 0,030 | 0,028 [ 0,036 | 0,040 | 0,028
0,030 | 0,026 | 0,034 | 0,028 | 0,024 | 0,036 [ 0,032 [ 0,030 | 0,038 | 0,034
0,028 | 0,034 | 0,040 | 0,036 [ 0,030 | 0,038 [ 0,023 [ 0,034 [ 0,032 [ 0,026
1.15.

086 | 1,084 | 145 | 1,31 ] 1,22 | 1,05 | 0,73 | 1,11 | 6,95 | 0,84
0,96 | 0,78 | 1,23 | 1,13 | 1,04 | 1,44 | 1,32 | 1,29 | 0,68 | 0,86
1,33 | 1,08 | 0,87 | 0,67 | 1,28 { 0,97 | 1,14 | 0,83 | 1,33 | 1,30
1,24 | 1,43 | 098 | 1,34 | 0,81 | 088 | 1,10 | 0,70 | 1,15 | 1,23
1,3 | 1,05 | 0,80 | 1,6 | 1,24 | 0,75 | 0,99 | 1,41 | 0,88 | 0,79
136 | 1,25 | 089 | 1,26 | 1,42 | 1,35 | 0,80 | 1,17 | 0,9 | 1,00
111 | 069 | 1,18 | 0,82 | 1,01 | 0,90 | 1,3 { 1,25 | 0,67 | 0,91
137 ] 1,02 § 092 | 1,27 | 19 | 1,38 | 1,46 | 0,93 | 1,27 | 0,83
1,04 | 1,i1 | 1,47 | 107 | 0,72 | 093 | 1,26 | 0,77 | 1,20 | 1,28
0.77 | 1,10 | 0,95 | 1,05 | 1,08 | 1,11 | 1,10 | 148 | 1,07 | 092
1.16.

0,76 | 082 | 0,70 | 086 | 0,78 | 096 [ 0,68 [ 0,83 | 0,92 | 0,36
0,86 [ 084 | 066 { 092 | 076 | 095 [ 0,84 | 191 | 0,78 | 0,70
0,78 [ 0,70 | 082 [ 099 [ 0,83 | 0.86 | 0,67 [ 0,91 [ 075 [ 0,86
083 10751095 |07 | 065}084 078|088 (07 [095
087 | 071 [ 092 | 100 | 075 | 0,87 | 0,80 [ 0,79 [ 0,66 | 0,90
079 { 082 | 065 | 0,83 [ 088 | 096 [ 075 [ 091 [ 07 [ 087
076 [ 09 | 0,7t | 087 | 0,74 | 0,94 [ 0,80 | 100 | 095 | 0,79
0,9 | 098 [ 034 | 079 {091 [ 071 [ 0,65 [ 09 {038 |04
0,74 | 0,67 | 094 | 0,72 § 1,00 | 0,82 | 0,80 | 0,83 [ 0,99 | 0,83
088 | 080 | 0,72 | 091 | 0,84 | 074 [ 094 [ 0,72 [ 0,83 | 0,87
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1.20,

1.17.
166 | 221 | 1,21 | 1,46 | 1,16 | 1,81 | 0,86 | 1,74 | 2,08 | 1,38
227 | 081 | 239 | 209 | 2,25 | 1,67 | .84 | 1,37 | 2,12 [ 2,37
15} 247 F 145 | 1,75 | 104 | 1,94 [ 1,53 [ 0,83 | 1,68 | 1,35
2,39 | 163 | 1,86 | 1,24 | 1,73 | 1,07 [ 200 | 103 [ 1,90 | 1,31
1,78 | 209 | 154 | 1,79 | 1,08 | 1,42 [ 0,80 | 1,96 [ 1,19 | 0,85
188 | 1,27 | 034 | 260 | 1,44 | 1,77 | 245 | 1,10 | 2,06 | 1,59
1.56 ] 230 | 2.48 | 099 | 1,18 | 2,01 | 1,64 | 2,28 [ 1,29 ] 1,93
215 | 1,72 | 183 | 1,47 | 1,87 | 107 [ 229 | 1,9 | 1,71 | 2,55
230 | 1,09 | 1,85 | 238 | 165 | 2,51 [ 1,48 [ 1,28 | 238 | 1,49
204 | 1,76 | 1,51 | 1,82 | 091 | 2,5t [ 234 [ 250 | 1,69°] 2,13
1.18.
A1 23 [ 15 [ 3027 [ 15 ] 24 09 | 25 [ Ll
i3] 29 | 23 138 ] 24 | 36 | 16 [ 3.2 | 29 | 20
30| 33 | 08 | 35 1 1.7 | 26 | 41 | 28 | 1.2 | 25
0| 24 [ 15 321 27 | 151§ 37 11,931 | 40
3V | 26 [ 20 | 20 | 01 107 | 33 | 25 | 1,6 | 24
31 1 32 109 | 28 | 42 | 28 | 1.9 | L,Z | 1.7 | 3.5
27 1738 | 24 | 0.7 | 36 ¢ 2.5 [ 08 | 3L [ 21 | 1,3
32 16 | 07 | 26 | 13 | 20 § 3.7 { 29 | 40 | 3,
38 | a1 1 18 | 36 | 33 | 29 | 06 | 1.5 | 12 | 24
11 ] 35 | 16 | 28 | 39 [ 27 | 35 [ 1.9 | 26 | 3.2
1.19.
193 | 43,5 | 499 | 26,9 [ 50,2 | 5t,1 | 18,6 | 72,7 | 354 | 254
427 | 17.5 | 50,7 | 493 | 26,2 | 47,1 | 71, | 27,0 | 75,7 | 43,2
255 | 27,2 | 80.4 | 504 | 70,2 | 149 [ 524 [ 623 { 41,7 | 495
406 | 145 | 628 | 345 | 53,4 | 26,1 | 65,3 | 52,5 | 27,3 | 803
253 | 43,1 | 27.4 | 80.1 | 68,4 | 633 | 13,4 | 554 | 39,5 | 33,1
38,4 | 19.7 | 63.8 | 40,4 | 808 | 56,4 | 66,0 | 27,5 | 79,1 | 24,8
286 | 47.0 | 784 | 574 | 665 | 373 | 234 | 676 | 11,1 | 643
227 | 648 | 362 | 587 | 108 | 47,7 | 58,4 | 292 | 46,7 { 77,2
519 | 31,3 | 447 | 66,3 | 20,1 | 653 | 455 | 76,3 | 67.8 | 35,1
569 | 189 | 429 | 507 | 349 | 43,5 | 32,5 | 484 | 53,1 | 65,38
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56,5 [ 473 [ 2,10 [ 386 [ 925 [ 509 | 749 | 657 | 47,5 | 839
1,8 | 70,1 [ 57,1 | 399 | 547 | 70,9 | 47,4 | 28.0 | 39.1 | 762
323 [ 92,8 [ 20,7 | 486 [ 87,1 { 663 | 458 | 41,4 | 569 [ 22.6
458 [ 58,4 [ 534 1504 [ 116 | 309 | 314 | 374 | 658 | 19.3
453 [ 744 { N2 | 257 [ 567 [ 20,3 | 483 | 60,1 | 46,2 | 64,1
t5.0 {477 1127 F 926 | 295 | 520 | 60,2 | 321 | 785 | 542
36,1 [ 472 ] 26,1 [ 653 [ 420 | 50,1 | 72,1 | 564 | 250 | 75.1
83,8 [ 387 | 81,2 | 65,1 | 87,4 | 353 | 92,4 | 856 | 83.5 | 20.5
763 [ 694 | 41,6 | 359 | 297 | 80,9 | 49,9 | 59,5 | 83.4 | 76,5
244 | 559 [ 742 [ 2737 76,7 | 299 | 69,1 | 30.1 | 65.4 | 184
1.21.
152 | 23,1 | 27,1 | 18,6 | 25,1 | 27,5 | 16,0 | 25.8 | 22,7 | 18.8
289 | 263 | 21,2 | 28,0 | 25,5 | 277 | 0,8 | 31.9 | 168 | W1
268 | 17,4 | 31,5 | 21,4 | 248 | 17,2 | 30,8 | 23,7 | 287 | 211
20,4 | 245 | 260 | 28,7 | 200 | 33.0 | 27.0 | 245 | 206 | 321
269 | 19,7 | 21,5 | 19,8 | 16,8 | 21,7 | 26,4 | 23,2 | 22.9 | 26,6
253 [ 258 | 16,6 | 23,6 | 150 | 22,3 | 240 | 22,4 | 32.5 | 191
24,7 | 298 | 18,2 | 29,6 | 234 | 18,1 | 169 | 24,2 [ 24,1 | 32.2
244 | 184 | 22,1 | 30,01 | 220 | 17.8 | 280 | 25.7 | 309 | 22.5
30,7 | 22,5 | 30,0 | 273 | 254 | 26,2 | 20,7 | 28,1 | 19,3 | 23,9
203 | 30,4 | 243 | 31,6 | 30,0 [ 22,6 | 29.2 | 32,7 | 26,7 | 158
1.22.
190 [ 5] 196 275333312 ] 27,7 | 214 | 27.3 | 20.5
219 [ 207 [ 152 [ 273 | 230 | 30,7 | 189 | 23,7 | 330 | 27.9
239 | 18,5 | 24,0 [ 28,1 220 [ 164 | 308 | 27.1 | 199 | 30.4
205 [ 309 | 31,9 [ 269 [ 198 | 283 | 22,7 | 156 | 22,4 | 18,3
285|162 [ 225 [ 18,1 | 284 | 339 | 308 | 196 | 26,7 | 32,5
2,0 [ 243 | 265 [ 54 [ 245 [ 264 [ 287 | 17,9 | 306 | 23.1
32,0 [ 232 [ 17,7 [ 289 [ 229 [ 200 [ 304 | 263 | 160 | 25.4
26,0 | 158 [ 30,2 | 194 | 250 [ 253 | 17,5 | 247 { 21,7 | 29.1
202 | 218 [ 17,3 [ 335 [ 293 { 249 [ 300 [ 150 | 252 | 25,8
37 | 245 [ 256 [ 233 1298 [ 172 [ 250 | 224 | 296 | 19.3
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1.26.

1.23.
81 | 106 | 135 | 170 | 206 | 60 | 181 | 178 | 154 | 103
78 | 176 | 31 | 204 | 145 | 85 | 220 | 47 | i08 | 234
10 | 207 | 241 | 168 | 133 | 68 | 174 | 143 | & | 182
203 | 153 | 172 | 93 | 48 | 228 | 255 | 134 | 11z | 58
144 | 235 | 114 | 77 | 208 | 183 | 59 | 170 | 95 [ i%4
104 | 202 | 39 | 164 | 247 | 226 | 110 | 67 | 121 | 193
123 | 91 | 164 | 57 § 209 | 30 | 185 | 1627 | 250 | 225
201 | t60 | 239 | 2011 | 131 | 142 | 101 | 153 | 76 | 125
137 | 54 | 127 | 8 | 66 { 190 | 158 | 241 | 33 | 221
100 | 195 | 156 | 146 | 231 | 220 | 129 | 83 | 151 | 36

1.24.

76 | 28 | 151 | 91 60 | 204 | 177 [ 102 [ 128 [ 217
120 | 66 | 207 | 126 | 124 | 152 | 27 221 | 131 | %
24t | 77 [ 250 | 134 [ 123 | w47 [ 184 [ 195 [ 47 | 160
150 | 74 | 169 | t78 | 79 | 129 | 250 | 223 | 182 | 96
35 [ 199 ] 56 § 25 | 82 | 116 | 44 | 229 | 145 | 203
88 | 209 | 146 | 224 (7239 § 103 | 200 | 245 | 130 | 163
71 | 165 | 176 § 194 | 78 [ 154 | 99 [ 78 [ 127 | 69
171 [ 3 [ 7| ose b o7a e T 2e0 | 149
247 | 107 | 140 | 53 | 205 [ 155 | 29 | 327 185 [ 179
ENEE R RN EEREE

1.25,

157,2 [ 1371 [136,0 { 931,01 142,18 [ 152,0 [ 150,2 [ 125.7 [ 146,6 [ 141.,6
138,5 | 143,4 | 147,3 [ 144,27 [ 158,3 § 146,0 { 140,8 } 1358 § 150,9 | 156,4
1451 | 122,4 § 139,1 | 155,5 | 150,2 [ 146,2 | 159,6 | 146,2 [ 164,1 [ 140,5
|56,4 141,6 | 1344 | 1492 | 145,3 [ 128,4 | 150,6 [ 133,7 [ 142,1 | 136,9
127,2 | 138,2 | 160,38 | 1552 | 121.8 | 150.5 | 144,5 | 150,5 | 141,4 | 128,0
136,2 | 1459 1 162.5 | 1369 | 1429 | 146.4 | 1532 [ 161,94 [ 150,8 [ 141,6
149,8 | 154,1 | 148.4 | 144.8 | 1508 | 129,3 | 145,3 [ 1412 [ 146,4 [ 1355
1348 | 147,1 | 1375 1 1597 ] 142,7 | 145,7 [ 150,3 | 123,5 | 139,6 | 153,6
138,4 | 166,38 | 1488 | 152,5 | 151.6 | 1334 [ 1456 [ 144,5 | 144,4 [ 140,8
152.1 | 1374 | 1321 1 1497 1662 | 151,1 | 145,1 [ 139,5 [ 130,1 [ 145,6
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285 | 592 7306247 [ 628 [ 3,86 | 2,19 | 5.8t | 3.88 ] 3.0
391 | 3,010 1 146 [ 4,67 [ 395 | 576 | 3,08 | 399 | 6,38 | 1.3
2,34 14,19 ] 57271 4,14 | 303 | 408 | 6,47 | 4,65 | 596 | 4.0
423 1 2,16 1 6355 [ 3,14 | 426 | 431 | 1,88 | 4.45 | 2.71 | 5.69
6,60 | 469 | 2,93 | 7,68 | 065 | 6,68 | 3,18 | 5.64 | 4.56 | 3.36
264 1323 | 675 | 457 | 561 | 3,29 | 7,08 | 2.81 | 459 | 2.59
461 | 198 | 621 3,39 | 462 | 2,28 | 4,64 | 3,45 [ 5.56 | 4.07
3,58 1 473 '361 [ 224 [ 431 | 3.81 | 5,52 | 426 | 417 | 7.49
1,29 | 445 [ 478 [ 5,01 [ 785 | 549 | 201 | 4.89 | 0,98 | 4,84
2,26 | 5,47 | 4,63 4,98 542 | 4,60 510 | 4,96 | 4,63 5035
1.27.
76,23 | 45,29 | 92,41 [ 35,48 | 56,81 [ 45,67 [ 54,01 [ 45,88 | 25,56 | 65,91
48,11 | 6,32 | 26,31 | 74,27 | 27,82 | 88,04 | 36,12 [ 56,97 | 4.97 | 46,31
55,78 | 46,85 | 57,31 [ 37,28 | 66,41 | 28,53 | 72,48 | 29.34 | 38,34 | 62,35
46,82 | 39,47 | 81,04 | 54,06 | 48,64 | 61,22 ] 40,56 | 30,13 | 78,45 | 43,53
86,24 | 47,51 | 66,92 | 42,74 { 4,83 47,83 | 64,02 | 57,84 | 41,63 | 53,75
65,21 | 43,82 1 58,31 | 33,71 | 44,95 68,91 | 32,84 | 45,21 84,47 | 31,27
49,29 1 83,09 | 55,11 | 94,75 | 49,85 | 58,86 [ 55,30 [ 69,44 | 50.41 | 35,07
67,24 | 41,78 [ 50,56 | 34,05 { 37,91 | 71,25 [ 17,84 [ 14,51 | 18.23 | 51,93
50,89 | 941 (16,31 151,33 { 70,58 | 15,91 | 51,84 | 59,31 | 25.01 | 60,31
85,52 | 59,77 | 75,26 | 52,22 | 95,73 | 19,04 | 60,85 | 22.91 | 53,84 | 15,02
1.28.
158 1 1,95 1089 1 4,76 [ 1,54 [ 218 [ 103 | 2,59 | 180 | 1.60
119 1,70 | 2,58 L3 2,54 1,90 | 2,20 1,49 | 2,69 1,5
LI7 [ 1,93 [ 148 | 220 [ 164 [ 292 [ 1,25 [ 197 | 09 | 178
L2 1248 11381 1,79 | 1,75 [ 067 | 222 [ 162 | 1,82 | 1,09
ver | 07 [ 095 F 2,23 F 146 [ 1,99 {224 { 1.2 | 2,03 | 1.28
1,28 204 1,83 1,69 1.8 1,22 2,05 1,07 1,74 1,88
180 [ 069 {207 | 1,29 [227 | 275 | .41 | 208 | 230 ] 2.15
L3 isd [ 73] 230 [ 136 | n40 | 246 | 073 | 233 | 1.85
102 1 203 1 1,66 | 2,84 | 1,16 { 234 1 1,44 | 2.89 | 2,09 | 2.9
187 1 143 § 200 [ 0,88 | 190 [ 244 [ 210 | 1,75 | 2.60 | 1.68
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45,4 | 453 [ 44,1 1 466 | 448 [ 456 [ 43,7 [ 468 | 452 | 46,1
44,5 [ 454 | 451 {462 | 442 | 464 | 457 | 43,9 | 472 | 350
439 | 456 [ 449 [ 44,5 [ 46,2 | 46,7 | 44,3 | 46,1 | 47.7 | 458
456 | 452 [ 442 | 460 | 94,7 | 46,5 | 435 | 454 | 47,1 | 440
46,2 [ 44,2 | 455 [ 46,0 [ 457 | 46,4 [ 446 | 470 | 452 | 46,9

Tpebyetea:

a) 3aMucaTh 3HAYEeHHS Pe3yALTATOR SKCMEPHMENHTA B BHIE Ba-
PHALLHOHHOTO psiaa;

6) HaliTH pasMax BapbHPOBaHHA ¥ Pa3GHTD €ro Ha 9 MHTepRa-
JI0B;

B) OCTPOUTE TIONIMIOH YACTOT, FHCTOIPAMMY OTHOCHTENLHBIX
YACTOT M rpadHK SMIUPHYECKOR GYHKINH pacnpeneneHus;

T} HAATH YUCAOBLIE XapaKTEPUCTHKH BLIGOPKA X , Dy;

0) FAPYHSB B KaYecTBe HYNeBo# rHnote3y Hy: reHepaibHad co-
BOKYMHOCTE, H3 KOTOPO# H2kNeueHa BHIGOPKA, HMEET HOpMabHOE
pacnpefeneHtie, NPOBEPUTD ee, MONL3YACH KpHTepHeM [TupcoHa
TP} YPOBHE 3HAUMMOCTH ¢ = 0,01;

€} HaliTH HOBEPUTEAbHHIE HHTCPBaAbl AN MaTeMaTHYECKOro
OXHIIHUA H CPEHEro KBaApaTHYHOTO OTKIOHEHHA NMPH HadeX-
HoctH Y = 0,95,

b a) PacrionaraeM 3HaYCHHA PEIYABTATOB IKCHEPYMEHTA B AIO-
pAdKe BO3pacTaHMA, T.¢. 3aMUchiBacM BapHALMOHHLIN pan;

434 | 43,5 | 43,7 [ 43,8 | 439 | 439 | 439 | 44,0 | 440 44,1

1.29.
302 1 51,9 | 43,0 | 58,9 | 34,1 | 552 | 47,9 | 43,7 | 53,2 | 349
478-1 657 1 378 | 68,6 | 48,4 | 67,5 | 27,3 | 66,1 | 52,0 | 556
540 | 269 [ 53.6 | 42,3 | 593 | 448 | 52,8 | 42,3 | 559 | 48,1
445 | 698 | 47,3 [ 356 ] 70,0 | 395 | 70,3 | 33,7 | 51,8 | 56,
28,4 | 48,7 | 419 | 58,1 | 20,4 | 563 [ 46,5 | 41,8 | 59,5 | 38,1
414 | 704 | 314 [ 525 ] 452} 52,3 | 40,2 | 60,4 | 27,6 | 574
293 | 538 F 463 [ 40,10 | 50,3 | 489 | 358 | 61,7 | 49,2 | 453
453 | 71,5 {351 | 578 | 281 | 576 | 496 | 455 | 362 § 63,2
61,9 | 25,1 [ 651 [ 49,7 | 62,1 | 46,1 | 399 | 624 | 504 | 33,
33,3 ] 49,8 7 298 | 459 | 373 1 78,0 | 649 | 288 | 62,5 | 58,7
1.38.
£8 72 100 | 60 he | 74 36 143 { 14 | 70
56 75 30 76 39 53 w7 | % | 135 | 103
5 122 | 7 86 43 76 61 13 | 34 83
62 84 50 6 | 120 | 9 102 | 47 i | 9
EX] 76 51 a7 85 1? 85 63 121 74
46 8s 63 104 | 77 92 54 78 42 05
85 79 49 80 91 32 106 1 81 64 79
73 19 80 65 § 107 | 123 | 51 |- %4 80 108
52 33 124 | 81 9% 82 109 { 20 95 68
66 41 82 98 1 67 125 | 97 | n2 | s8

442 1 442 | 442 [ 443 [ 443 | 443 | 444 | 445 | 445 | 44,5

B pesynbrate 9KCepUMEHTa MOMYYEHBE JaHHbE, 2a[ITHCAHHBIE

Pewenue munogozo eapuanma

B BUAE CTATUCTHYCCKCTO pAna;

486 | M6 | 44,7 | 447 | 448 | 448 [ 448 [ 449 1 449 | 449

45,0 1 450 | 45,0 [ 452 | 452 | 452 | 452 | 452 | 453 | 453

453 | 454 | 454 ] 454 | 45471 454 | 454 | 455 | 45,5 | 45,6

456 | 45,6 | 45,6 | 456 | 45,7 | 457 | 457 | 45,7 | 457 | 45,7

45,8 1 45,8 | 459 | 459 | 46,0 | 46,0 | 46,0 | 46,0 | 46,0 | 46,0

46,0 | 46,1 | 46,1 § 46,1 | 4562 | 46,2 | 46,2 | 46,2 | 46,2 | 46,4

46,4 | 464 | 464 | 464 | 46,5 | 46,5 | 46,5 | 46,6 | 46,7 | 46,7

46,7 | 46,7 | 46,7 | 468 | 46,9 | 470 | 47,1 ] 4701 | 472 | 477

243 | 462 | 456 | 440 | 464 | 452 | 46,7 | 454 | 453 | 46,1
443 | 453 | 456 | 467 ] 445 | 460 | 457 | 450 | 464 | 459
444 | 454 | 46,1 | 43,4 | 46,5 | 459 | 439 | 45,7 | 471 | 449
438 | 456 | 452 | 464 | 442 | 46,5 | 457 [ 44,7 | 460 { 4538
443 | 455 | 46,7 | 44,9 ) 462 | 46,7 | 446 | 46,0 | 454 | 450
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6} Haxonu = - =
} AHM  pa3’Max BapbHMpOBaHHA @ = X .. —X_ ..

= 47,7-43,4 = 4,3, No dopmyne » = w /!, rre ! — wucno
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HHTEPBANOB, BHYHCNAEM [AMHY HacTHYHOIO HWHTepBaia
h=4,3/9=0,4(7) = 0,48, B xauecTBe rpaHulbl NEPBOro HH-
TepBala MOXHO BbIGpaTh 3HAYCHME X 00 Torma rpaHuLLE! Ceayio-

KX 9aCTHYHBIX YHTEPBANOB BLIMUCAEM MO dopMyte X + dk ,

d = 1, 1. Haxoqum cepenHHul MHTEPBANOB X' = (X;+X;,.)/2.

TloacuHTLIBaEM YHCIO 3HAYEHHH PESYNBTATOB 3KCNEPHMEHTA, T1I0-
DaBuWKX B KAXKIMH HHTepBan, T.e. HAX0OUM YacTOTH MHTEPBANOB

n;. Hanee sbIMMCAAEM OTHOCHUTEABHBIE ACTOTHI W,=n'n
(7 =100) n ux moTHocty W,;/h . Bee nomydeHHBIE PE3YALTATE)
noMellaeM B TaGnauuy (Tabn. 19.24).

Tatauya 19.24
Cepallhna "
Homep Tpannue HHTepBana Yacrora | OTHOCHTERE- I;:'::Tm“:::::;
II-
seat RSN L ol PRy By
Tepana /, =%t "'I“.-],)/z ¥ i i W‘./h
1 43,40-43.88 43,64 4 0,04 0,083
2 43,88-44,36 44,12 12 0,12 0,25
3 44,36- 44,84 44,60 " 0,11 0,23
4 44,84-45,32 . 43,08 14 0,14 0,29
5 45,32-45,80 45,56 21 0,2] 0,44
6 45,80-46,28 46,04 17 0,17 0,35
7 46,28-46,76 46,52 i4 0,14 0,29
8 46,76-47.24 47,00 6 0,06 013
9 47,24--47.72 47,43 | 0,01 0,02
2 , _ 100 B} _
i

B) CTPOMM MOMNHIOH HaCTOT M THCTOrpaMMy OTHOCHTENBHBIX
qacToT (puc. 19.3, 19.4 cooTBeTCTBEHHO, MaciuTabbl Ha ocAx Bepem
pa3HbIL).

HaxoauM 3HAUCHUA IMIUPUUSCKOR dyHKUUM pacnpenencHua
Fr(x) = n /n: F*(43,40) = 0, F*(43,88) = 0,04, F*(44,36) =
= 0,16, F*(44,84) = 0,27, F*(45,32) = 0,41, F*(45,80) =
= 0,62, F*(46,28) = 0,79, F*(46,76) = 0,93, F*(47,24) =
= 0,99, F47,72) = 1,

L}

]
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o

Wing

1 H 1 HE
T4364 44,12 4480 4508 4556 4604 4652 4700 47AB

Puec. 19.3

.44

0,29
0,25}

i
|

0.23f"

0.3 f---

0,08 -
0,02 -

1

I S -

0 ''43,40 43,38 44,36 44,4 45,32 45,50 46,28 46,76 47,24 47.72%

Pue. 154

&

0 ' '4340 43.88 44,36 44,04 45,32 45,80 46,28 46,76 47,24 47,72 x

Puc. 19.5
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CtpouM rpaduxk sMmnaoupudeckodl GWHXKLMN pacrpefcieHHs
(puc. 19.5).

Tatisuya 19.25

T'paHHLE! HHTepRa- Cepeantia | yacrora
m; p:a ;“" . Tep HHTCPBANA | yyyrep- n i"’f ( X, )2 ”;(-t'; )2

] x‘} Bana i;
1 43,40-43 88 43,64 4 174,56 190445 7617,80
2 43,88--44.36 44,12 12 529,44 1946,57 2335834
3 44,3644 .84 44,60 11 490,60 198916 21 880,76
4 24 84—4532 45,08 14 631,12 2032,21 28 450,94
5 45,32-45,80 45,56 21 956,76 075,71 43 58991
6 45,80-46,28 46,04 17 782,68 211968 360M4.%%
7 46,28- 46,76 46,52 14 651,28 2164,11 30 297,54
8 46,76-47,24 47,00 33 282,00 220900 13 254,00
9 47,24-47 .48 47,48 1 47,48 225435 2 254,35
; - - 10 454592 - 206 738,7

r) Haxoonm BLIGOpOUHOE cpelHee

&
z x'n;

i = L.—.!—
n
1 BLIGOPOYHYIO AKCTIEPCHIO
& P
.2 L2
Z(xf—x) n; Z(xf) n;
p, = i=1 - i=l A
" n

JAs 3Toro cocTasisem pacyerhyio Tabauuy (Taba. 19.25). U3
Hee MoNyJYaeM:

% = 4545,92/100 = 45,46,
D, = 206 738,7/100-45,46> = 0,85, o, = /D, = 0,92.

BuiSopodHas AMCIepcUA ABARETCH cMeMeRnoil ouenkoii Tene-
panpHCH IHCREPCHH, A UCTIPABAEHHAR AMCNIEPCUA — HeCMeueHroll
OUeHKOII:
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_ 100

a_108 99-0,35=0,367,GB=JFB=0,93'

I) CornacHo kputepHio lupcona, HeoGXOMUMO CPABHUTD 3M-
MHPAYECKIE U TEOPETHUSCKHE YaCTOTH., IMIIHMPHYECKHE TACTOTH
naHb. HalineM TeopeTHdeckne YacTOThL. 15 3TOro NpoHYyMepyeM

X, T.e. nepefigem X CB £ = (x—X)/0, % BLIYMCAMM KOHUB MH-
TEPBANOB: Z; = (X;~X)/ Oy, 3o = (¥4 ~ %)/ 0y, NPHYEM Hau-
MeHblllee 3Ha4YeHHE 2, T.€. Zj, MONOKHM CTPEeMSIUIMMCH K —© , a
Haubonbllee, T.€. Z,, . ; , — K +oo . Peaynbrarsl 3aHecem B TaGauily

{(rabn. 19.26). Tak kak n; = 4 <5, TO (epBLIii HHTEPBaN OOLELH-

HIEM CO BTOPBIM W NIoydaeM HUHTepBad (43,40; 44,36) ¢ yactoToit
n, = 16. lanee obbeanHUM BOCEMOH 1 ACBATEINA WHTEPBANL, NO-

ny4naM urtepsan (46,76; 47,72) ¢ vacrorofi ny = 7.

Tabauna 19.26
FpaHnUL nHTEpRANa

Xt X, Tpanmoz HHTepRana (Z;; 2,4 |)

i x-Xx X +X
* L= (xl_ z. = (X -
X; X.‘ ¥ o i+ i+1
-8 o, —J'E)fﬁ'n

1 43,40 44,36 - - 1,10 - -1,19
2 44,36 4484 -~1,10 ~,62 -i,19 -0,67
3 4484 45,32 0,62 -0,14 -0,67 ~0,15
4 4532 4580 -0,014 0,34 -0,k5 037
5 4580 46,28 0,34 0,82 0,37 0,89
[ 46,28 46,76 0,82 1,30 0,89 1,40
7 46,76 47,72 1,30 - 1,40 -

HaxoauM TeopeTuyecKHe BEpOATHOCTH F; M TeopeTHYecKue
yacToThl #% = nP; = 100P;. Cocrasiasem pacueTHylo Tabavuy
(Taba. 19.27).
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Tabauga 19.27

Tpannus MHTepBata
-z P.o=®(z;, )
N R K 7 W e Y B AL A 73
_Q(Z,')
) s

1 - -1,19  -0,5000 -0,3830 0,1170 1,70
2 ~-1,19 -0,67 -0,3830 -0,2486 0,1344 13,34
3 -~067 -0,5 -0,2486 -0,059 0,189 18,90
4 ~0,15 0,37 -0,05% 0,144} 0,2039 20,39
5 0,37 0,89 0,1443 10,3133 0,1690 16,90
6 0,39 1,40 0,3133 04192 0,1059 10,59
7 1,40 - 0,4192  0,5000 0,0808 8,08
Z - - - - 1 0o
T

Berucnum HaOnonaemoe 3HadeHne kpurepus [Tupcona. s
ITOTO COCTABHM pacueTHyio Tabnuuy (tabn. 19.28). Nocnegnme
asa cTonfila CNYXaT VI KORTDOAA BelMucneHurit o Gopmyne

k
2
2
2 = i=1
= -n.
x H
Tabsuya 1928
L2 2
i ET B PR (.'rl.—m"‘)2 (_”.f:.:’i_) nf %
n LY
i i
1 6 11,70 430 18,49 1,5803 256 21,8803
2 U 1344 -244 5956 - 0,4430 121 9,0030
314 1890 —490 24,01 1,2704 196 10,3704
4 21 20,39 060 03721 0,0182 44 21,6282
S 17 1690 0,0 0,010 0,0006 289 17,1006
6 14 10,59 341 11,6281 1,0980 196 18,5080
7 7 808 108 11,1664 0,1444 49 6,0644
Z Iias.n*
~ W0 100 - - 104,5549
= 4,5549
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2  \2
XD N i
KoHTpoaw ———pn =
n; n

= 104,5549- 100 =

= 4,5549 . o TaBaune KpuTHIeCKUX ToYeK paclipeneseHus xz
{cm. npuan. 10), ypoeHio 3HaynmoctH o = 0,01 o uKcny creticHed
cpoGonmt £ = /-3 = 7-3 = 4 (/- yuCcN0 HHTEPBANOB) HAXOMAUM

1 = 13.3.

2 2
Tak KaK X6, < Xxp » TO THIIOTE3A Hy 0 HOpMaNIBEHOM pacripe-
AeneHHA reHEPaNLHONR COBOKYITHOCTH IIPHHMMAETCS.

e) Ecan CB X renepantHofi coBOKYNIHOCTH pactipenencHa HOP-
MATBHO, TO ¢ HAAEXHOCTHIO ¥ MOXHO YTBEPAAATH, YTO MATEMAaTH-
YecKoe oxMaanne g CB X nokprisaeTca JOBEpHTENbHBIM HHTEPBA-

- - ~

RoM (:'c-ﬁ ; JTH'ﬁt] , e & = 9—": — MOYNOCMb OHENKU.
Jn? Jn? Jn?
B HamemM cryyae ¥ = 45,46, o, = 0,93, # = 100. U3 npun. 4
Ang y = 0,95 Haxogum 4 = 1,984 # 6 = 0,1843 . Nopepurens-
HBIY UHTepBan ana a Gyner (45,2757; 45,6443). DopepurenbHsifi
NHTEepBaZ, NOKPHIBAIOIMIL cpEAHES KBARPATHIHOS OTKAOHEHNE ©
€ 3aJaHHO# HAAEXKHOCTBIO ¥ (&B(l —-q); &B(] + g) ), The ¢ Haxo-
Iurca mo JaHHBM ¥ ur u3nipun. 9. Mpny = 095 un = 100

uMeeM ¢ = 0,143 . [lobepuTensHHM HHTEPBATIOM Wi ¢ Oyner
(0,7970; 1,0630). 4

H3-19.2

Hana tabnuua pacnpemeseuus (W 3aBomoe no npousson-
CTBEHHBIM CPEACTRAM X (ThIC, fieH. 60.) Y MO CYTOYHOI BRpaGoTKe
Y (1). U3BecTHO, YTO MeXXny X M Y cyllecTBYeT NuHelHag Koppe-
AANHOHHAA 3aBUCHMOCTE. TpebyeTca;

2) HalTR YpaBHEHHE NIPAMOI perpecCHHU y Ha x;
§) NOCTPOUTH YPaBHEHHe SMIHPHYUECKONH THHHH perpeccHH H
CityuaittHbie TOYKH BHGOPKH (X, F).
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L.L 1.5.

X 20 36 s0 64 78 92 106 12 | m X Ne n 80 88 o 104 12 120 m
300 3 3 4 - — _ — - 12 1,0 6 P 4 - - - - - 12
360 - 7 8 - _ _ - - 15 1.3 - 3 8 6 - - - - 17
520 - - 9 10 14 - - - 33 1,6 - - - 8 14 5 - - 27
60 | - - - 8 7 6 ~ - | = I 7 8 9 - - |
840 - _ - - 3 3 2 - 7 2,2 - - - ~ 4 5 6 - 15
1000 - - - - - - 6 6 12 2,5 - - - - - 1 1 3 5
”y 5 10 71 18 13 9 [ 6 | 100 m, [ 12 21 26 20 7 3 100
1.2. 1.6.

X ﬂ_z,s 38 53 68 13 88 103 1L8 [ um X Nse 6 80 92 104 116 128 140 m,
20 | - 4 3 5 - = T - Tn 05 | 2 3 5 <~ - - - - |w
340 - 6 7 8 - - - - 2l 13 - 3 3 5 - - - - 14
4 [ - -~ 1 12 o - - -3 L7 f - - 5 8 185 - - - |28
600 — - _ - 5 4 3 - 12 2.1 - - - 6 10 - - 25
730 - - - - - 6 I - 14 2,5 - - - ~ 1 6 8 - 15

L__ga] - - - - - - 3 5 8 2.9 - - - - - 3 4 1 8

[ my - 10 220 25 16 10 14 5 1100 my 2 9 13 19 25 19 12 1| 100
1.3. L7

X 20 24 28 232 226 240 244 248 | m, X Mo 49 e s w0 120 w1 60| m
1.00 3 3 T - T - - _ 3 1000 2 7 3 - - - - - 12
1,20 - - 2 5 - — - - 9 2000 - 6 4 5 - - - - 15
1,40 - - 10 7 ] - - - 23 3000 - - 8 9 7 - - - 24
1,60 - - - 12 9 5 - - 26 4000 - - - 7 14 5 - - 26
1,80 - - - - 7 4 3 - 14 5000 - - - - 7 4 - 16
2,00 - - - - - 5 9 8 2 6000 - - - - - - 4 3 7
m, 3 7 5 Y] 37 7] 12 8 100 iy 2 13 i5 21 26 12 8 k| 150
1.4, 1.8.

¥ Moo 23 26 215 22 25 28 21| m, X s 0 45 @ 75 90 w05 120 m
0,90 1 3 7 — _ _ . — [3 750 2 4 2 - - - - - 8
1,05 - 4 2 3 - - - - 9 1250 - - 7 3 - - - 16
1,20 - - 5 7 6 - - - 18 1750 - - - 6 13 9 - - 28
1,35 - - - é 14 9 - - 29 2250 - - - 6 8 9 - - 3
1,50 - - - - 7 6 1 - 20 2750 - - - - 7 ] 1 - 16
6 | - - - - . 6 7 S | 18 2% | - - - - - 1 5003 9
m, 1 7 9 16 27 21 14 5 100 "y 2 4 3 19 3 77 3 3 | 100
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1.13.

1.9.

o2 04 06 08 18 12 14 16| m
™| 3§ 5 - - - - - I1n
40 f - 6 2 8 - = - |
60 | - - - 5 W 9 - | mn
g0 | - - - 6 8 6 - -
w00 | - - - - 5 1 4 - |6
2 | - - - - o~ - 5 3| s
oy 0 7 1§ T 2 5 3 [0
1.10.

o3 04 05 06 07 08 09 10| m,
300 2 3 6 - - - - - 1t
w0 | - - 3 6 5 - - -1
0 { - - - 4 15 8 - - |2
600 | - , - - & 5 10 - - |2
0 | - - - - 7 6 3 - |1
0 | - - - - - - % 9
y 3 9 i85 33 24 9 100
1.11.

Yoo 200 200 280 320 360 400 440 | m
e | 1. 4 35 - - < - -~
66 | - 6 7 2 - -~ - |15
216 | - - 5 8 6 -~ - -1
%6 | - - - 9 13 & - - |m=
e [ - - - - 1 8 4 - |
%6 | - - - - - - & 9
N T 1w 7 1% % 14 1o 100
Li2.

"'nme 136 150 170 190 210 230 250 | e,

o 1 3 4 < - - < - g
B3 F - 5 6 5 - o~ - - |16
6 | - - 4 8 6 ~ - - |1
vl - - 6 15 9 -~ - - |3
2 |- - - - 5 & 1 - |1
3 | - - - - = 0 1 210w
N ; W |/ 207 a2 |00

290

6 18 20 2 4 26 B 30 | m
2,3 3 2 4 - - - - - 9
27 | - s 6 1 - - < 4|2
- 2 s 9 4 - - |
s |- - - 8 6 1 - - |mn
39 |l - - - - 3 6 5 -1
43 | - - - - - 4 s t | 10
m, 3 6 18 28 17 10 T
1.14.

Mw 17 20 2 % 29 %2 35|m
| 2 ¢ §& - - - T - lu
24 f - 2 71 6 - - - - |
30 - - 6 8 5 - - - |
36 - - - 3 14 4 - - 26
a2 | - - - = 3 6 8 - |17
48 | - - - - <« - 5 61ln
y 7 9 2 22 W 15§ |0
1.15,

T 1200 2700 4200 6700 $200 9700 11200 12700] m,

20 4 2 5 - - - - - 11
20 | - - 1 s 2 - . - |
020 f - - - 9 14 & - - |2
520 | - - - 1 8 6 - - |m=
00 | - - - -~ 4 5 7 - |16
2% [ - - - - - 3 2 449
y 7 21 3/ ™ 9 % }ito
1.16.

Yl 800 2200 3600 5000 6400 7800 9200 10800| m,
T S e
200 | - 5 4 s - - - .| u
%0 | - - 705 15 - - - | 2
s | - - - 8 9 4 - - |2
680 | - - - - 7 s a4 - |
g0 | - - - - - 5 4 12
8 013 18 31 W § T3 [0
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1.17. L.21,

V12000 12570 13140 13710 14280 14850 15420 15990 | m, N 300 500 700 900 1100 1300 1500 1700 | m,
w0 | 1+ 6 4 - - - - - |u 3 I R R R I
o | - - 4 7 5 - - - |1 o |- 2 7 & - - - ln
o | - - - 6 15 6 - - |z s - - 5 6 4 - - -t
80 | - - - 8 &8 4 - - |2 - - - 1w 6 7 - - |z
1900 - - - - 5! 5 6 - 16 25 - - - - 1 8 9 - 18
000 [ - - - - - 5 2 10 [ - - - - - 4 5 ¢ |
= T 6 8 21 35 I 8 3 |00 m, 1T 4 ot @ 10 B 1 & w
1.18. 1.22.

_ "[25200 25350 25500 25650 25800 25950 26100 26250] m, X M0 360 460 560 o0 760 860 960 | my
s | 3 4 2 - - - - -] 9 3l 2 7 - - - - < -7
e | - 5 705 - - - - |1 7l - 8 7 - - - - _ |
2o | - - - & 14 & - - | B nl- - 9 5 a5 - - -l
o [ - - - - 8 9 - - |m s - - - 7 & & - -1l
o L - - - - - 5 & 3| 9w |- - - - 2 9 s -|u
300 { - - - - - - 5 419 B |- - - - - & 4 2}n
m 39 9§ 19 22 0 117 |10 my 27 15 16 12 2 2§ 2 [10
1.19, 1.23.

M's0 88 96 104 12 120 128 136 m, ¥ Y1470 1540 1610 1680 1750 1820 1390 1960 | s,

™[ 5 6 - - - - - - fu 3| 32 3 - - -~ - -3

130 | - 4 6 - - - - | 2w | - 1 a4 5 - - - _ |

w { - - 4 5 6 - - - |15 20 | - -~ 7 13 8 - - - |

0 | - - - 6 13 71 - - |2 W - - - - 9 6 6 - l=u

6 | - - - - - 6 9 5| 2% [ - - - - - 1 8 3|18

o | - - - - - - 71 8115 % | - - - - - a4 & 5 }us
m 9 7 1% 3 18 13 |10 y 4 18 17 17 8 [0
1.20. 1.24.

M5 80 85 90 95 100 105 10| m X Y2400 2440 2480 2520 2560 2600 2640 2680 | m,

115 2 3 4 - - - - - 9 300 5 4 2 - - - - - it

2 [ - - 7 8 - - - - |15 A T O T e

s | - - 4 7 8 - - - |® T T R L ¥

e | - - - 3 s 7 - - |25 M [ - - - 9 & & - - |

s | - - - - 8 9 2 - |0 w [ - - - - - s 7 | 2

w | - - - - - 8 4 |1 I T I I
o R T m, R A R A T O
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1.29.

1.25.

N 120 200 280 360 440 520 600 680 |
w5 | 4 5 2 <~ - - - <~ |u
w5 { - & 7 s - - - - |
%5 | - - 6 &8 M4 - - - |
25 | - - - - 122 % 2 - \{mn
%5 { - - - - 6 4 - - 11w
5 | - - - - - 5 3 21|1w0
y Y S T IS RV A B S N BT
1.26.

X Yl 350 400 45 500 550 600 650 700 | m,
28 - 7 8 4 - - - - 19
0| - - 6 9o 5 - - - |2

21 - - - Z n 8 & - |2
64 | - - - - - 7 5 31i71
76 - - - - - - 4 9 13
I R B
S 7 W@ 13 17 B 15 1 [
1.27.

X M3 56 76 9 116 136 156 176 | m,
54 6 a4 4 - - - - - |u
720 | - 7 2 - - - - |
86 [ - - 3 8 ¢ - - - |2
w2 { - - - 1 s 8 - - | 2
ng | - - - - - 6 5 i1
34 { -~ - - - - &4 3 9
"y § 17 14 % 1 18 8 100
1.28.

X Miss 197 209 220 233 245 257 269 | m,
5 | 4 3 6 - -~ T -1
w0 | - 7 4 7 - - - - |8
275 | - - - 5 9 1 - - | 3
3 | - - - - &8 5 6 - 11
25 | - - - - - a3 8
0 | - - - -~ - & 5 |n
S 0 32 17 16 15 6 |10
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X 5 12 19 26 33 40 47 54 my
0,54 3 3 2 2 - - - - 12
0,68 - 8 9 4 - - - 25
0,82 - - - 17 9 6 - 32
0,96 - - - - 1 6 5 - 2
1,10 - - - - - 6 3 2 ]
124 |« - - - - - a4 &) 3
m,, 5 7 W 112 2 18§ |10
1.30.

X ¥ 4,58 1,08 1,58 208 258 308 358 408 m,

% | 3 3 4 6 - - - - |16
4 | - 5 8 9 - - - -2
98 ~ - - 13 8 9 - - 30
122 - - - - 9 2 4 - i5
146 -~ - - - - 1 3 b 9
170 - - - - - - 5 3 ]
my, k4 12 25 17 12 12 3 100

cNy4aiiHBIE TOYKH BLIBOpPKH (X, Y).

Peurenue munosozo eapuanma

Jana Tabnuua pacnpeaeneHus 100 apToManiiH No 3aTpaTaM Ha
nepeBo3kH X (I¢H. ea.) ¥ N0 OpOTAXEHHOCTH MapIipYTOB [CPERo-
30K Y(xm) (1abn. 19.29). H2BectHo, uTo Mexay X % Y cyulecTyeT
NHHeHEHAsA KOpREeAARHOHHAS JaBHCUMOCTD. TpebyeTed:

a) HaliTH ypaBHeHHe NPAMOH PeIpecCHH y Ha X;

6) NCCTPOUTL YpaBHEHHE IMNUPHYCCKON JIHHKUH PeTPECCHN H

Tabsune 19 29

X MWas 60 75 90 105 120 135 150 m,
60 2 4 3 10 4 - - - 23

90 - - 6 14 5 - - - 25

20 | - - - - 17 s & - | 2

5 | -~ - - - - g 3 2| B3

w | - - - - - 4 3 I 8

20 | - - - - - 2 ! 2 5

y 2 4 9 24 3% 19 1 5 100
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P Anst moAcueTa MHCNOBBIX XapaKTEPUCTHK: BHOOpOYHEIX cpen-
HHX X W ¥, BHIOOPOUHBIX cpeAHMX KBATPATHYHBIX OTKICHEH W 5,

H Sy H BHﬁOpO‘lHOTO KOppeTAUHOHHOIO MOMCHTA Sxy

pacueTHylo TaGmuuy (1a6a. 19.30). Tpu 3anofHeyguy Tabnm
GCYNIECTRIAEM KOHTPO/b NO CTPOKaM 1 cTonbuam:

6
= zmyj=n=

zmxi
j=|

i=1
Z = 11190,

ZZ Py =

i=1j=1

8

z Z mgy; = Zm?,):*' = 1042
i=lj=1 f=1

3 8 3 3

2z Zp

i=1

COCTaBJIACM

100,

m,jx,-J = 124 245.

Brmiucnsem BHGOpouHpie CpeiBHe X Wy, i = 1,6;7=1,8:

XXM MR 1180 _ 19
n n 100 '
m,y
- Z y7i _ 1041
e A S = e = 4 .
d " 100 10,41

BuiGopoyHble AUCNEPCHH HAXOOUM To hopMyNam:
2 _ | 2 _
5 T "n-— I(Zm"fx‘ «»-(me!xl)z) -

= 21431 900 - =11 190)7) = 13 11g 58,

99
yy; Z)

1 2
5= TmE ) ol

glg(n 367—-———(1040) = 5,35
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Tatauya 19,30
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KoppensuuoHHu i MOMEHT BHIYHCAsIEM IO GopMYIe
1

sy = r (TS, - N m T m ) =

s ' )
= —— —— . = 78,35,
20 124 245 ]00(“ 190 - 1041)
OLeHKO!l TeOpPeTHUECKOI JIMHHM perpeccum SBISETCA MIN-
pHuecKas THHHA PEIPECCHH, YpaBHEHHE KOTOpoit EMeeT BHA

5
y= j’+rxy;z(x_i),
X

rae s, = J13118,58~ 114,53 ; s, = 45,35=231;

s 78,35 78,35
= XY = H = 2 0,296.
"o T 5s, T 112,53-2,31 264,56

CocTaeasicM ypaBHeHHE SMITUPHYECKOH THHHH PeTPECCHUY Ha X

2.3
114,53

y = 10,41 +0,296 . (x-111,9),

¥y = 0,006x+9,74,

CTpoHM NHHMIO perpeccMM M caydaliHble TOYKHM (x;; )y)
(puc. 19.6). 4
Y
150} . . .
138k . * * *
120F » . . .
105} * . ) ——
9,0
?'5 o - -
6.0
45
3,0

T
*
L]

L i " k. I P

0 30 0 %0 120 150 180 210 X
Puc, 19.6
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19.7. TOIMMOTHHTEJBHBIE 3ABAYH K IJL. 19

1. [insa onpegencHUs cpefHEro NPOLEHTA CHPOro Beaka B 3ep-
HaX MeBHLH oToGpado 626 3epeH, aHaAK3 KOTOPBIX OKA3aJ1, 4TO
BLIfopouHOe cpenHee pabHo 16,8, a smSopounas AMcnepcus

2
§ = 4. YeMy paBHa BepOATHOCTh TOTO, YTO CPENHHU NMPOUCHT

coiporo 0GeAKa reHepaNibHOMH COBOKYIIHOCTH, pachHpedeneHHoMi
HOPMAJIBHO, OTIHYaeTcA oT 16,8 no aGcomoTHO BetHuHHe He Go-
nee yeM Ha 0,2 %7 (Omegem: 0,9876.)

2. ITo pesynbTaTaM fecaTH M3MEpeHHI CNPEHENeHO CPeAHEe
KBagpaTHYHOE OTKNOHeHHE 5§ = 3 M. OLEeHHTE HaeXXHOCTh TOTO,
YTO MCTHHHOE 3HAYEHHE O, TEHEPaNbHON COBOKYMHOCTH Haxo-
OUTCH B uHTepBane (2; 4). (Omeem:0,8.)

3. C Uenblo HCCMEAOBAHHS 3aKOHA pacnpelefeHHsa OLIHOKH

H3MEPEHHA JAIBHOCTH ¢ TMOMOLLLIO pagHOIaTbHOMEDPa MPOH3BE-
JeHo 400 u3MepeHHI maNbHOCTH. PeaynbTaTsi H3MEpPeHHKH npea-

CTABRJCHEI B BHIE CTATHCTHYECKO# COBOKYIHOCTH:

0 B R B I N

950-960 5 990- 1000 80 1020-1030 20
960-970 35 1000-1010 &0 10301040 10
970-980 60 1010-1020 55 1040- 1050 3
980990 T2

Onpefendts BHGOPOYHOE CpefiHee H BRIGOPOUHOE CpefiHee KBaj-
PaTHYHOE OTITOHeHHE. [TOCTPOHTL FHCTOrPaMMY CTATHCTHYECKOH

COBOKYITHOCTH, {Omeaem: X = 994,2 M, 5 = 18,68 M.)
4. 3JaBUCHMOCTD MpU3HaKa Y oT ApH3HaKa X XapaKTepHayeTes
CNENYIOMIUMHM IKCIIEPUMCEHTAABHBIMA AaHHBEIMI:

s | -4 -3 2 o 0 1 2 3 4

v, | =51 =35 -2 0,65 0,30 1,2 24 38 6

-

MeTodoM HaMMEHBUIHX KBAAPATOB HAaHTH KoathhHLUMEHTH 3aBH-
CHMOCTH ¥ = Qg+ 0t x+ a2x2+a3x3. {(Omeem: y = 0,312+

+0,927x +0,002x" +0,029x° )

5. MspecTHO, uto CB T(BpeMs paboTsl 31eMEHTA) UMEET 0KA-

3aTeAbHOE pacnpedencHue A1) = re M
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pacnipeoeNeHHe CPEOIHEre BpeMEeHH paGOTbI n = 200 3MeMeHTOB
HMCET BHA!

f, 2,5 7,5 12,5 17,5 223 27.5

m, 133 45 15 4 2 1

roe #; — ppeMs paboThl i-To sneMeHTa (B Yacax); m; — MUCIo 3e-
MEHTOB, NpopaboTaBLWKX 4, 4. MeTogoM MOMEHTOB HaHTH TOYEY-
HYIO CHEHKY HEM3BECTHOIC NapaMeTpa ROKa3aTeNEHOTO pacTipene-
neHus. (Omeaem:0,2.)

6. 3anMcate BEIGOpOUHOE YpaBHEeHHE NpAMOi THEHH perpec-
CHH y Ha X MO JAHHBIM, IipHBeacHHLIM B Ta61. 19.31.

Tabruya 19.31

X]
Y 20 25 30 35 40 m)}
16 4 6 — - - 10
26 - 3 t0 - - 18
36 - - 32 3 9 44
46 - - 4 12 6 2
56 - - - 1 5 6
ms, 4 12 46 16 20 | n=100

(Omaem: y = 1,45x-10,36.)

7. HaMepeHB! OTKAOHEHNA BHYTPEHHUX AMAMETPOB LIECTEPEH,
obpaboTaHHBIX Ha CTaHKe, OT 3alAHHOrO pasMepa:

FpaHMitE HETEpBata, MK 0-5 5-10 10-15 15-20 20-25
Yacrora m, 15 75 100 50 10

MposepHTL NpH ypoBHe 3HAYUMOCTH ¢ = 0,05 runoteay o co-
rnacuu HaGneaeHHE ¢ HOpMAanbHBIM 3aKOHOM pacnpeaeAcHHs
reHepaibHON COBOKYNMMocTH. (Omaeri: TUNOTE3a HE ONPOBCP-
raerca.)

8. lpn cBepreHUN OTBEpCTHH CBEpIOM ONpedeNeHHOro AMa-
METPa W MOCTEACBATENBHOM H3MEPEHHH HX AMAMETPOB HoNyUeHa

cheayoas Taénnua:
300

1 MM m; 1, MM m, {, MM m,
40,24-40,26 1 40,32-40,34 i3 40,38-40,40 7
40,26—40,28 4 40,34-40,36 16 40,40- 40,42 5
40,28-40,20 6 40,36—40,38 12 40,42-40,44 3
40,30-40,32 1]

C noMowplo KpuTepua KonMoTopoBa MpOBEPHTH CHENYIOLLYIO
THNOTE3Y: BL0OpKa HIBAEYEHA H3 HOPMANLHO pacTipeaeaeHHOM
TeHEepaNbHOl COBOKYTIHOCTH ¢ MATEMAaTHYECKHM OXHIAHUEM M
CpeBHUM KBaApaTHUHLIM OTKAOHEHHEM, paBHbLIM COOTBET-
CTBEHHO BEIOGOPOYHOMY CpEeIHEMY H BBIOOPOYHONH OLIEHKE Cpel-
HEro KBaApaTHYHOro OTKAOHEHHA. (Onteem: rHnoTE3a cOrnacy-
eTCH.)

9. MeTtoaoM MOMEHTOR HAlTH TOYeMHYIO OLEHKY MapaMeTpa p
BEPOSTHOCTH TEOMETPHYECKOTO pacnpefenieHuns P(X=x;) =

x -1
={(l-p)' p,cme X; — YHCAO WUCMBITAHHMN, MPOBENEHHBIX 10
MOABACHUs COGLITUA; p — BEPOATHOCTL TIOABNEHNSA COOBITHA B O1-
HOM HcObiTaHuu. (Omeem: 1 /%)

10. Merogom MOMEHTOB HaliTH 1o BHIOOPKE X, X3, ..., X, TO-
YeuHble OLIEHKH MapaMeTpoOB @ H & paBHOMEPHOTO pacrpegese-
HHA, MIOTHOCTb KoToporo fi(x) = 1/(b-a) npH a<x<b u
Axy=0npuxefa; b).(Omgem:a = x-.J3D,b=%+./3D)

11, Tlo maHHEIM 16 HE3aBMCHMBIX PABHOTOYHBIX M3MEpDEHMi
HeKoTopol pusndeckoii BenuuHe X HaltieHb cpeaHee sHayeHNE
% = 42,8 n McnpaBieHHOE CpeAHee KBAZPaTUYHOE OTKIOHEHME
5o = 8. C HagexHocTsI0 0,999 OUSHHTL HCTHHHOE 3HAYEHHE H3-
MepAEMON BEJSHYHHLI C MOMOIULIC JOBCPHTENLHOTC HHTEpBaka.
{Omeem: 34,66 < m, <50,94.)



NMPWIOXEHUA 2. Tabimua oCHOBHBIX OPHIMHAJIOB /) M HX M3obpaxemil

+an
no Janpacy F(p) = _[ e ar
1. TaGauia oCHOBHBIX cBOHCTS H3o0paxkenuit no Jannacy 0
]{"/hn QOprriHan Haobpamepue QE::;}:H o
" n n/n Opyrunan A1) HaoGpaxenne F(p}
1 > e/ Y < F ) (16.4) . : 1
ey 1= ?
2 & Flp-a) (16 5) 3 & 1
p-a
1 A2
3 SO0 -f( (16.6)
. J 3 sin B¢ T%
4 - fo) e_;opf(‘p) (16.9 7B
% 4 cos Br _2L_2
foP ] —pt 2 +B
5 Rt+15) ¥ Fp)~ _[f(r)e L
0 PP B
5 sh Bt = —
- B 2 P gl
6 fo+ T = [0 p’(r)e—p‘dr/(l - e_‘PT) (16.14) ¢ LI p
° ch pr = 7 Pz_ﬂz
7 A GRS AL Fiiny B (16.11) 1
7 t 3
! ?
8 I/(t)d't Fp)/p (16.12) "
o 8 .fn p.nH- 1
o
FiU] !
9 : [Feaaz (1613 9 8 —
I (p-a)
10 F4{) 2F(pY-£(0) (16.8) ar . B
" ol 4 2 1 ¢ sin B { “3¢)2 "‘52
” Fom P"Roy-p" A0y -p" f0)- (168) d
-/ Do)~/ Doy " o8 B —pg
Ff0) + (p-o) +p
12 ‘ pF (P} Fy(p) (617 12 af 2p-o
+ frr, - a e sin pt (- + gy’
0
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fIpodoancenue
D] Opuruan f(1) Maospaxcttie F(p)
2 .2
3 o =& 2
i 2 2
e cos s {p-a) +B)
i s mz =
= sin o Np 7O 8
14 -J;-‘ p2+m2
2
ﬁ 2 o +
3 == c0s wt
1 St P rat
16 ; a P
1 P
17 = Jp
¥t R p-h
18 € ¢ In =y
:
1 . 1 oA
— Sin 2.1kt
1 Jxt i p?
1 | ,hr
—= 05 2.0 v
® Tt 7
2l ins np+y .y - OCTOANHAA Shnepa:
P
y = 0’5772{57 ... x0,58
: +1n{p-u
22 *ny TTopea
2B [Jy(9) - dynxums Beccenn |
REPBOTG POAA & MY REM 1
WHAEKCOM gt
24 15(7) - dynkuna dupaxa, HM- 1

AyRECHaR QYHKUHA nepeoro

nopAaKa

304

Oxonvanue

,t?“ Opumanan f{ ) WooSpasenne F(p)
25 B(f—lo) e—plu
26 |5, (/) - nMpyALCHAS QYHXIHA ?
ETOPOTO AOPANKR
27 G gl
1 -~x72
3. TaGmaua 3na4eHwl GyNKuHn ¢(x) = Tz_—e
b
o . ] 2 3 4 5 [ 7 8 g
0,0 [0,3989 | 3989 | 3989 {3938 | 3986 | 3984 §3982 | 3980 | 3977 | 3973
0,1 3970 | 3965 [3961 [ 3956 | 3951 [ 3945 | 3939 (3932 | 3925 |38
6,2 | 3910 | 3902 |3894 [ 3885 [3876 3867 [38357 | 3847 | 3836 | 3825
6,3 1 3814 | 3802 | 3790 {3778 {3765 3752 | 3739 | 3726 | 3712 | 3697
0.4 | 3683 | 3668 | 3652 | 3637 | 3621 {3605 {3589 | 3572 | 3555 | 3538
9,5 | 3521 13503 |3485 {3467 3448 | 3429 | 3410 13391 | 3372 [3s52
0,6 | 3332 | 3312 | 3292 13271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 | 3123 [3101 {3079 [ 3056 | 3034 [3011 [ 2089 | 2966 {2943 2920
038 2897 [ 2874 | 2850 | 2827 |2803 | 2780 | 2756 12732 | 2709 | 2685
0,9 | 2661 | 2637 [ 2613 | 2389 (2565 | 2541 [2516 {2492 | 2468 | 2444
1,0 10,2420 12396 | 2371 | 2347 | 2323 [ 2299 [2275 {2251 [ 2227 | X203
1,1 2179 N85 1M (2107 | 2083 | 2059 [ 2036 (20462 {1989 | 1965
1.2 1942 [1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 [ 1758 [ 1736
i,3 1714 | 1691 | 1609 | 1647 | 1626 | 1604 | 1582 ] 1561 [1539 [1518
i.4 1497 11476 | 1456 | 1435 | 1415 {1394 11374 11354 1130 31315
1,5 1295 [ 1276 | 1257 | 1238 | 1219 {1200 | 1182 1163 | 1945 | 1427
1,61 1109 {1092 | 1074 [ 1057 11040 | 1023 | 1006 | 0989 |0973 | 0957
1,7 | 0940 | 0925 | 0909 [ 0893 [ 0378 {0363 [0848 | 0833 0818 {0804
F 18 | 0790 [0775 {0761 |0748 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 | 0656 [ 0644 [0632 0620 | 0608 | 0596 | 03584 {0573 [0562 [ 0551
2,0 10,0540 {0529 [0519 | 0508 0498 |0488 [0478 | 0468 | 0459 [0449
2.t | 0440 0431 10422 L0413 |0404 [ 0396 [0387 | 0379 {0371 {0363
2,2 | 0355 |0347 10339 10332 (0325 [ox17 [0310 | 0303 l0297 0290
2,3 | 0233 [0277 | 0270 | 0264 | 0258 10252 {0246 | 0241 | 0235 [0229
2,4 | 0224 |0219 {0213 10208 [ 0203 | 0198 (0194 | 0189 | 0184 | 0180
2,5 0175 [0171 | 0167 | 0163 10158 {0154 10151 [ 0147 | 0143 | 0139
26| 0136 [ot3z (10129 (0126 (0122 [OIL9 (0116 [0i13 [O1i0 |0107
2,7 | 0104 |Oto| J0099 [009 | 0093 [ 0091 0088 | 0086 {0084 |008I
2,8 1 6079 10077 | 0075 | 0073 | 0071 | 0069 [ 0067 10065 | 0063 | 0061
2,9 | 0060 | 0058 | 0056 J0055 [0053 [0051 {0050 | 0048 | 0047 {0046
t1 ag 1261 305




Oxonuarie

Oxonvaniue
0 1 2 3 4 5 6 7 8 9
3,0 10,0044 [0043 | 0042 | 0040 | 0039 |0038 [0037 |0036 {0035 |0034
3,1 | 0033 [0032 [0031 0030 [0029 |0028 [0027 {0026 {0025 {0025
3,2 | 0024 [0023 |0022 10022 [0021 [0020 (0020 {00t |0018 {0018
3,3 | 0017 {0017 {0016 10016 | 0015 | 00LS | 0014 | 0014 |0013 |0013
3,4 | 0012 | 0012 |0012 | 0011 {0011 {0010 {0010 |0010 | 0009 (0009
3,5 | oco9 |0008 o003 | 0008 |0008 |0007 0007 [0007 0007 |0006
3,6 | 0006 | 0006 |0006 | 0005 | 0005 | 0005 [0005 |0005 {0005 |0001
3,7 | 0004 [0004 [0004 |0004 |0004 | 0004 (0003 {0003 | 0003 {0003
3,8 | 0003 [0003 [ 0003 | 0003 [0003 [0002 | 0002 {0002 | 0002 | 0002
3,9 | 0002 [0002 {0002 0002 10002 0002 | 0002 | 0002 [00D1 | 0001
| e
4, Tabmnua anavendil pyroapn $(x) = —J2=Ie dz
n

x Dfx) x Dix} X Pixy “ x P{x)
0,00 0,0000 0,26 1 0,1026 0,52 | 0,1985 0,78 | 0,2823
0,00 | 00040 [{ 027 [ osoea fl o053 | 02000l o079 02852
0,02 0,0080 0,28 | 0,1103 0,54 | 0,2054 0,80 | 90,2881
0,03 0,0120 0,29 | 0,1141 0,55 | 0,2088 0,81 0,2910
0,04 0,0160 0,30 | 0,1179 0,56 | 0,2123 0,82 | 0,2939
0,05 0,0199 031} 01217 || 057 | 0,2157 0,83 0,2967
0,06 0,0239 0,32 | 0,1255 0,58 | 0,219 0.84 | 0,2995
0,07 0,0279 0,33 | 0,1293 0,59 | 0,2224 " 085 ] 03023
0,08 0,0319 0,34 | 0,133 0,60 | 0,2257 0,86 | 0,305
0,09 ,0359 0,35 | 0,1368 0,61 | 0,2291 0,87 | 03078
0,10 0,0398 0,36 | 0,1406 0,62 | 0,234 0,88 | 03106
0,51 0,0438 0,37 | 0,1443 0,63 | 0,2357 0,89 | 0,3133
0,12 0,0478 0,38 | 0,1480 0,64 | 0,2389 0,9 | 0,3159
0,13 0,0517 0,39 | 0,1517 0,65 | 0,242 0.91 0,3186
0,14 0,0557 0,40 | 0,1554 0,66 | 0,2454 8,92 | 03212
0,15 0,0596 0,41 | 0,159 0,67 | 0,2436 0,93 | 073238
0,16 0,0636 0,42 | 0,1628 0,68 | 02517 | 094 | 0,3264
0,17 0,0675 0,43 | 0,1664 0,69 | 0,2549 095 | 03289
0,18 0,0714 0,44 [ 0,1700 0,70 | 0,2580 0,96 | 90,3315
0,19 0,0753 0,45 | 0,1736 0,7¢ | 0,2611 0,97 | 03340
020 00793 0,46 1 01772 0,72 | 0,2642 0,98 | 10,3365
0,21 0,0832 0,47 | 0,1808 0,73 | 0,2673 0,99 | 90,3189
0,22 0,0871 0,48 | 0,1844 0,74 | 02703 1,00 | 0,313
0,23 0,0910 0,49 | 0,1879 0,75 | 02734 1,00 0,3438
0,24 0,0948 0,50 | 0,1915 0,76 | 0,2764 1,02 0,3461
0,28 0.0987 0,51 | 0,1950 0,77 | 0,279%4 “ 103 | 03485

306

x O(x) X Dix) x Dix} x Px)
1,04 0,3508 1,31 | 0,4049 1,58 | 0,4429 1,85 0,4678
1,05 0,3531 1,32 | 0,4066 1,59 | 0,4441 1,86 0,4686
1,06 0,355¢ 1,33 | 0,4082 1,60 | 0,4452 1,87 0,4693
1,07 0,3577 1,34 § 0,4099 1,61 | 0,4463 1,88 0,469%
1,08 0,359% 1,35 | 0,4115 1,62 | 0,4474 1,89 0.4706
1,09 0,3621 1,36 | 0,4131 1,63 1 0,4434 1,90 04713
1,10 0,3643 1,37 | 0,4147 1,64 | 0,4495 1,91 04719
111 0,3665 1,38 | 04162 1,65 | 0,4505 1,92 0,4726
1,12 0,3686 1,39 | 04177 1,66 | 0,4515 1,93 0,4732
1,13 0,3708 f.40 | 0,4192 1,67 | 0,4525 1,94 0,4738
1,14 90,3729 141 | 0,4207 1,68 [ 0,4535 1,95 04744
1,15 0,3749 1,42 { 0,4222 1,69 | 0,4545 1,96 0,4750
1,16 0,3770 1,43 | 0,4236 1,70 | 90,4554 1,97 0,4756
1,17 0,379 1,44 | 0,4251 1,71 | 0,4564 1,98 0,471
1,18 0,3810 1,45 | 0,4265 1,72 | 0,4573 1,99 0,4767
1,19 0,3330 i,46 § 0,4279 1,73 | 06,4582 2,00 0,4772
1,20 0,3849 1,47 | 0,4292 1,74 | 0,4591 2,02 0,4783
1,21 0,3869 1,48 | 0,4306 1,75 | 0,4599 2,04 0,4793
1,22 0,3883 1,49 { 0,4319 1,76 | 0,4608 2,06 0,4803
1,23 0,3907 1.50 | 0,433 1,77 | 0,4616 2,08 0,4812
1,24 0,3925 1,51 | 0,4345 1,78 [ 0,4625 210 0,4821
1,25 0,3944 1,52 {1 0,4357 1,79 | 0,4633 2,12 0,4830
1,26 0,3962 1,53 | 0,4370 1,80 { 0,4641 2,14 0,4838
1,27 0,3980 1,54 0,4382 1,81 § 0,4649 2,16 0,4346
1,28 09,3997 1,55 | 0,43% 1,82 | 0,4656 2,18 0,4854
1,29 0,4015 1,56 { 0,4406 1,83 | 0,4664 2,20 0,4861
1,30 0,4032 K57 | 0,4418 1,84 | 0,4671 2,22 0,4868
2,24 0,4875 2,48 | 0,4934 2,72 | 0,4967 2,94 0,4984
2,26 0,4881 2,50 1 0,4938 2,74 | 0,4969 2,96 0,4985
2,28 0,4887 2,52 | 0,4941 2,76 | 0,4971 2,98 0,4936
2,30 0,4893 2,54 | 0,4%45 2,78 | 04973 3,00 | (,49865
2.2 0,4898 2,56 | 0,4948 2,80 | 0,4974 3,20 ¢ 0,49931
2,34 0,4904 2,58 | 0.4951 2,82 | 0,4976 3,40 0,49966
2,36 0,4909 2,60 | 0,4953 2,84 | 0,4977 3,60 ] 0,499841
2,38 0,4913 2,62 | 04956 2,86 | 30,4979 3,80 | 0,499928
2,40 0,4918 2.64 | 0,4959 2,88 | 0,4980 4,00 | 0,499968
2,42 0.4922 2,66 | 0,4961 2,90 [ 0,4981 4,50 | 0,499997
2,44 0,4927 2,68 [ 0.4963 2,92 | 0,4982 5,00 | 0,499997
2,46 (,493] 2,70 | 0,4965

307




k

6. Tabmua snavesnil dyuxumil ¢ , e

5. Tabnwua suasenit pymxumnn %e”“

kMA=01|a=02|A=03 A =04[a=05|A=06|4=0F|A=08]0=09

0 |0,9048[0,8187[0,7408(0,6703)0,606510,5488 [0,4966]0,4493 |0,4066

1 [0,0005[0,1637|0,2222(0,2681]0,3033|0,3293 [0,3476 [0,3595|0,3659

2 |0,0045)0,0164|0,0333(0,053610,0758|0,0988 | 0,1217 [0, 1438 )0, 1647

3 10,0002]0,0011]0,0033}0,0072(0,012610,0198 |0,0284|0,0383 | 0,0494

4 0,0001 |0,0003]0,0007)0,0016 |0,0030 |0,00500,0077 | 0,01 11

5 0,0001 [0,0002|0,0004 }0,0007 [0,0012 [0,0020

6 0,0001 10,0002 0,0003

kla=lfA=21A=3 | dh=4 ] a=3] a=6]fA=7]2a=8]A=9}fa=1D
0 [0,3679}0,1353[0,0498 [0,0183{0,0067[0,0025[0,0000[0,0003]0,0001 [0,0000
1 |0,3679}0,2707 [0.1494]0,0733]0,0337|0,0149 [0,0064 |0,0027 |0,0011 |0,0005
2 }0,183910,2707|0,2240}0,1455 |0 08420 0446 |0,0223 [0,010710,0050 |0, 0023
3 10,061310,1804|0,2240}0,1954 |0,14040,0892|0,0521 [0,0286 |0,01500,0076
4 10,015310,0902[0,1680}0,1954(0,175510,133910,0912}0,05720,0337)0,0189
5 10,003110,03610,1008|0,1563 |0,1755]0,1606 | 0,1277[0,0916 |0, 0607 |0,0378
6 10,0005]0,0120[0,0504|0,1042)0,1462]0,1606 [0,1490]0,1221 10,0911 [0,063)
7 10,0001 [0,0034[0,0216{0,0595}0,1044 [ 0,1377|0,1490|0,1396 [ 0,171 |0,050)
8 0,0009]0,0081 [0,02980,0653 |0,1033]0,13020,13960,1318]0,1126
9 0,0002]0,0027[0,0132|0,0363 |0,0688 |0,1014|0,1241 |0,1318]0,1251
10 0,00080,0053(0,0181 (0,0413]0,0710}0,0993 [0,1186]0,1251
1 0,0002|0,0019 [0,008210,0213 0045240, 0722 |0,0970 0, 1137
12 0,0001 |0,0006|0,0034[0,0126[0,0263 |0,0451 |0,0728 | 0,0048
13 0.0002|0,0013{0,0052|0,0142[0,0296{0,0504 |0,0729
14 0,0001 10,0005 [0,00220,0071 |0,0169(0,0324 |0,0521
15 0,0002|0,0009(0,0033|0,00900,0194 10,0347
16 0,0003 0,0014)0,0045|0,0109]0.0217
17 0,0001 10,0006 [0,0021 | 0,0058 [0,0128
18 0,0002|0,0009}0,0029 0,007
19 0,0001{0,0004 [0,0014 |0,0037
20 0,6002|0,0006 [0,0019
21 0,0001 |0,0003{0,0009
b7 0,0001 {0,0004
23 0,0002
p?| 0,0001

308

x s e x & &

0 1,0000 1,0000 0,52 1.6820 0,5945
0,01 1,0050 0,9900 0,53 1,6989 0,5836
0,02 1,0202 0,9802 0,54 1,7160 0,5827
0,03 31,0305 0,9704 0,55 1,7333 0,576%
0,04 1,0408 0,9608 0,56 1,7507 0,5712
0,05 1,0513 0,9512 0,57 1,7683 0,5655
0,06 1,0618 0,9418 0,58 1,7360 0,359%
0,07 1,0725 0,9324 0,59 1,8040 0,5543
0,08 1,0833 0,9211 0.60 1,8221 0,5488
0,09 1,0942 0.5139 0,61 1,8404 0,5434
0,10 11052 0,95048 0,62 1,8589 06,5379
0,k 1,1163 0,8938 0,63 1,8776 0,5326
0,12 1,1275 0,8869 0,64 1,8965 0,5273
0,13 1,1388 0,8781 0,65 1,9155 0,5220
0.14 1,1503 0,86%4 0.66 1,9348 0,5169
0,13 1,1618 0.8601 0,67 1,9542 0,5117
0,16 11735 0,8521 0,68 1,9739 0,50

0,17 1,1853 0,8437 0,69 1,9937 0,5016
0,18 1,1972 0,8353 0,70 2,0138 0,4966
0,19 1,2092 0,8270 0,71 2,040 04916
0,20 1,2214 0,8167 0,72 2,0544 0,4868
0,21 1,2337 0,8106 0,73 2,0751 0,4819
9,22 1,2461 0,8025 0,74 2,0959 7171
0,23 1,2586 0,7943 0,75 2,170 0,4724
0,24 1,2712 0,7866 0,76 2,1383 0,4677
0,25 1,2840 06,7738 0,77 2,1598 0,4630
0,26 1,2969 0,7711 0,78 2,1815 0,4584
0,27 1,3100 0,7634 0,79 2,2034 0,4538
0,28 1,3231 0,7558 0,80 2,2255 0,4493
0,29 1,33 0,7443 0,81 2,2479 0,4449
0,30 1,3499 0,7408 FJ 0,82 2,2705 0,4404
0,31 1,364 0,7334 0,83 2,2933 0,4360
0,32 1,377 0,7261 0,84 2,164 0.4317
0,33 1,3910 0,7189 0,85 2,3396 0,4274
0,4 1,4049 0.7118 0,86 2,3632 04232
0,35 1,4191 0,7047 0,87 2,3869 0,4150
0,36 1,4333 0,6977 0,88 2,4109 0,448
0.37 1,4477 0,6907 0,89 24351 0,4107
0,38 1,4623 0,6819 0,90 2,4596 0,4066
0,39 1, 4770 0,6771 0,91 2,4843 0,4025
0,40 1,4918 0.6703 0.92 2,5093 0,3985
0,4) 1,5068 0,6637 0,93 2,5345 0,3946
0,42 1,5220 06570 || 094 21,5600 0,3906
0,43 1.537% 0,6505% 0,95 2,5857 0,3867
0,44 1,5527 0.6440 0,96 2,6117 0,1829
0,45 1,3683 0,6376 0,97 2.6379 0,3791
0,46 1,584} 06313 0,98 2,6645 0,3753
0,47 1,6000 0,6250 0,99 2,6912 0,376
0,48 1,6161 0,6188 1,00 2.7183 0,3679
0,49 1,6323 0,6126 1,01 2,7456 0,3642
0,50 1,6487 0,6065 1,02 2,7732 0,3606
0,51 1,6653 06005 || 10 2,8011 0,3570

-
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x & e x & e x & L
1,59 4,9037 0,2039 1,57 4,5066 0,2080 5,50 244,690 0,00409
1.60 4,9530 $.2019 1,58 48550 0,2060 6,00 403430 | 0,002479
1,65 5,2070 0.1920 6,50 665,140 | 0,001503 3,50 4914300 | 0,000203
1,70 54739 0,1827 7,00 1096,600 | 0,000912 9,00 103,100 | 0,000123
1,78 5,7546 0.1738 7,50 1808,000 | 0,000558 9,50 13360,000 | 0,000075
1,80 6,0496 0,1653 8,00 2981,000 0,000335 10,00 22026,000 | 0,000045
1,85 6,3598 0,1572
1,90 6,6859 0,149 +o
(.95 7,0287 0,423 -1 —t
2,00 7,3891 0.1353 7. Ta6nuua snavesdi ranma-gywkm [Xx) = { £ ¢ dr
2,05 7,7679 0,1287
2,40 3,1662 0,1226 0
2,15 8,5849 0,1165
2,20 9,0250 0,1108 x re x rw x rw
S A R 1,00 1,000 138 | 08385 177 | 09238
’ Y ’ 5,01 0,9943 1,39 0,8879 1,78 0,9262
2.35 10,4860 | 0,09537
5 | g 1,03 0.9835 1,41 0.8868 1,80 0,9314

2,4 1,588 0,08629
1.04 0.9784 1,42 0,8864 1,81 0,9341

2,50 12,182 0,08208
1,05 0,9735 1,43 0,8360 1,82 0,9368

2,55 12,307 0,07808
1,06 0.,9687 1.44 0,8858 1.83 0,9397

2,60 13464 0,07427
Jés 1154 07085 1,07 0,9642 1,45 0,3857 1,34 0,9426

; g : 1,08 0,9597 1,45 0,3856 1,35 0,9456

2,70 14,380 0,06721

1,09 0,9555 1,47 0,8856 1,86 0,9487
2,75 13,643 | 006393 1,10 09514 1.48 0.8857 1,87 0,9513
2,80 16,445 0,06081 ’ , ; ; , ,
Ses 17 3 Lt 0.9474 1,49 0,8859 1,88 0,9551
% m'm 005784 12 0,9436 1,50 ,3862 1,89 0,9534
298 ‘9,'74 0,05502 1,13 9,9399 1,51 0,8866 1,90 0,9618
v Jolog 1 005334 114 0934 || 152 0,8870 1,91 0,9652

» 086 | 0,04979 1,15 0,93 1,53 0.8876 1,92 0,9688
3,03 25,115 0,04736 116 0,92 1,54 0,8382 1,93 0.9724
3,10 22,198 0,04505 17 0.9267 1,55 0,8889 1,04 0,3761
3,15 23,336 | 0,04285 0,18 0,9237 1.56 0.8896 H 1.95 0,9799
3,20 24,533 0,04076 1,19 0,9209 1,57 0,8905 1,96 0,9837
3,23 25,790 0,01877 1,20 0,9182 1,58 0,8914 1,97 0,9877
3,30 27,113 0,03688 1,21 0,9156 l 1,59 0,8924 1,98 0,9917
335 28503 | 0,03508 2 ooi3t Il 1so 0.8935 199 0,9958
340 29,964 003337 1,23 0.3108 1,61 0,8947 2,0 1,0000
3.45 31,500 0,03175 1,24 0,9085 1,62 0,8959 2,5 1,3294
3,50 33,115 0.03020 1,25 0.9064 1,63 0,8972 30 2,0000
3,55 34,313 0.02872 1,26 0,9044 1,64 0,3986 35 33233
3,60 36,598 0,02732 1,27 0.9025 1.65 0,5001 4.0 6,0000
3,68 38,475 0,02599 1,28 0,9007 1,66 0,9016 4,5 11,632
3,70 40,447 0,02472 1,29 08990 1,67 0,9033 50 24,000
3,75 42,521 0,02352 1,30 0.8975 1,68 0,900 5,5 52,342
3,80 44,701 0.02237 1,31 0,8960 1,69 0,9068 6,0 120,000
3385 46,993 0.00128 1,32 0,8946 1,70 0,5086 6,6 287,88
3,90 49,402 0.02024 1,33 0.8934 1.71 0,9106 7.0 270,00
1,95 51.93% 0.01925 1,34 0,8922 1.72 0,912 7.5 1871,20
4,00 54,508 0.01832 1,35 0,8912 1,73 0,9147 8.0 5040,00
4,50 20,017 001114 1,36 0,8902 1,74 0,9168
5,00 148,410 0,00674 137 0,5893 1,75 0,919]

1,76 0.9214
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8. Kpirngeckne Touxn pacnpenenenya CrnioleHTa

9, Tabmmsg 3navennit g = g(y, n)

Y 095 | o0 [ 098 LN YL 095 | 099 | 0999
5 137 [ 267 [ se4 || 20 | 037 | o058 | 038
s | 109 | 201 | 388 | 25 1 032 | 049 | 073
7 | 092 | 162 | 298 f 30 | 02 | 043 | 063
g8 | 080 | 138 | 242 35 | 026 | 038 | 056
9 | o7 | 120 | 206 | 40 | 024 | 035 | 050

w0 | oes | s | tso fl a5 | 022 | 032 | 06
i1 | 059 [ o098 | reo || 50 | 021 | 030 | 043
12 | 055 | 0% | 145 || 60 o188 | 0269 | 038
13 [ o352 [ o3 | 133 |[ 70 [o0174 |0245 | 034
14 | o4 | 078 | 123 (| 8 [o0161 |02 | 03)
15 | 046 [ 073 1 115 {f s [o015 |o211 | 029
16 | o044 | 070 | 107 |l t00 | 0143 | 0198 | 027
17 | o042 | o066 | Lo1 |l 150 [o1t5 |0160 | 0.2t
18 | 040 | 063 | 096 [ 200 | 0099 | 0,136 0,185
19t 039 | o060 | 092 |l 250 | 008 | 0,120 [ 0,162

10. Kpumyueckne Touku pacnpeneienns ITupcona xz

Yucno cTe- ¥poBEHD FHAUHMOCTH & (ABYCTOPOHHAA KPHTHYECKAA oONacTL)
neHeH cBo-

Gomr k 0,10 0.05 0,02 0,01 0,002 0,001
1 6,31 12,7 3,82 63,7 3183 637,0
2 2,92 4,30 6,97 9,92 22,33 316
3 2,35 18 4,54 5,84 10,22 12,9
4 2,13 2,78 3,75 4,60 7,17 8,61
5 2,01 2,57 3,37 4,03 5,89 6,86
6 1,94 2,45 3,14 3n 52 5,96
7 1,89 2,36 3,00 3,50 4,79 540

. 1,86 2.3 2,90 3.36 4,50 5,04

9 1,83 2,26 2,82 3,25 4,30 4,78
10 1,81 2.2 2,76 307 4,14 4,59
11 1,80 2,20 2,72 31t 4,03 4,44
12 1,78 2,i8 2,68 3,05 3,93 4,32
13 1,77 2,16 2,65 3nm 335 4,22
14 1,76 2,14 2,62 2,98 L7 4,14
15 175 2,13 2.60 2,95 3,73 4,07
16 1,75 2,12 2,58 2,92 3,69 4,01
17 1,74 2.1 2,57 2.9 3,65 3,96
13 1,73 2,10 2,55 2,88 3,61 3,92
19 1,73 2,09 2,54 2,86 3,58 3,88
20 1,73 2,09 2.53 2,85 3,55 3,85
2 1,72 2,08 2,52 2,83 3,53 3,82
22 1,7y 2.07 2,51 2,82 3,5 3,79
23 1LH 2,07 2,50 2,81 149 wn
24 1,71 2,06 249 2,80 347 3,74
15 1,71 2,06 2,49 2,79 345 3n
26 1,71 2,06 1,48 278 344 371
27 1,7 205 2,47 2,77 342 3,69
23 1,70 2,05 2,46 2,76 340 3,66
29 1,70 205 246 2,76 3,40 3,66
ki 1,70 204 246 2,75 3,39 3,65
40 1,68 2,02 2.42 2,70 1.3 3,55
60 1,67 2,00 .39 2,66 323 3,46
120 1,66 1,98 2,36 2,62 317 3,37
© 1,64 1,96 2,33 2,58 3.9 329
- 0,05 0,025 0.01 0,005 0,001 0,0005

¥podeHb IHEUHMOCTH & {OAHOCTOPOHHAA KPHTHYECKAN OGAACTD)
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Yneho ere- YDpoBeHb IHAYHMOCTY @
nexeh coo-

Goaw & 0,01 0,025 0,05 0,95 0,975 0,39
1 6,6 50 3,3 90,0039 0,000%8 0,00016
2 9.2 7.4 6,0 0,103 0,051 0,020
3 1,3 9.4 7.8 0,352 0,216 0,115
4 13,3 11,1 9.5 0,711 0,484 0,297
5 15,1 12,8 11 1,15 0.831 0,554
6 16,8 i4,4 12,6 1,64 1,24 0,872
7 18,5 16,0 14,1 2,17 1,69 1,24
8 20,1 17,5 15,5 2,73 2,18 1,65
9 2,7 19,0 16,9 3,33 2,70 2.09

10 23,2 20,5 18,3 31,94 3,25 2.56
I} 24,7 21,9 19,7 4,57 1,82 23,05
12 26,2 23,3 21,0 5,23 4,40 3,57
i3 20,7 M7 224 5,89 5,01 4,11
4 9.1 26.1 23,7 6,57 5,63 4.66
15 30,6 27.5 250 7,26 6,26 5,23
16 320 8.8 26,3 7,96 6,91 5,81
17 334 30,2 27,6 8,67 7,56 6,41
18 348 31,5 289 9,39 8,23 7,01
19 36,2 32,9 30,1 10,1 89 7,63
0 37,6 34,2 34 10,9 9,59 8.26
21 38,9 35,5 32,7 |16 10,3 8.90
22 40,3 36,8 139 123 11,0 9,54
23 41,6 38,1 352 |1 1,7 10,2
24 43,0 394 364 13,8 12,4 10,9
35 4.3 40,6 INT 146 13,1 11,5
26 45,6 41,9 389 |154 13,8 12,2
27 470 43,2 40,1 16,2 14,6 12,9
28 48,3 4.5 41,3 |16,9 15,3 13,6
29 49,6 45,7 426 |17.7 16,0 14,3
30 50,9 470 438 |I185 16,8 15,8

LFY
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11. Tabmma 3navennii pynximu Komoroposa

+w
PO = Y (DR
R=—w

¥Ypopenb shaun- | 0,25 | 0,20 | 0,10 | 0,05 | 0,02 | 0,01 0,005 [o 001
MOCTH g !
POy = 1-g 0,75 1 0,80 1 0,90 | 0,95 | 0,98 | 0,99 10,995 0,999

*p Loz 1407 [ 1227136 [1L,52 1 1,63 (1,73 155

12. Konrpomyas paGora «Teopun seposrrocTedi» (2 yaca)

PewnTs cacayiowme 3agavy,

1

1.1. M2 20 6unetos ToTeper BHHIPLHUIHBIMY ABISAITCA 5. Haltty Be-
POATHOCTE TOFO, 4TQ BIATHIC Haynayy 4 GHACTa — BHHTPLIIHELE.

1.2. M3 25 Gunetos, NpoHyMepoBaHHbLIX YHCAaMH OT | o 25, Hayrax
BH/HHMAKOT ONHH. HBIATH BEPORTHOCTE Toro, 4T HOMep H3BNCYeHHOTG
GHeTa £CTh YHCHIO, He AeAflUeecs HY Ha 2, HK Ha 3, HY Ha 5.

1.3. 32 BHNOAHCHHE KOHTpOABbHOH paGoTs 24 CTYACHTA NIOAYYHAHU
CACOYIOWIHE OUCHKH: 8 CTYNEHTOB — «OTIUYHO», 6 — #XOpOlMOs, § —
<YROBACTBOPUTENBHOR, 4 — 4HCYAORNETHOPHTEALHO, HaltTi BEPOAT-
HOCTH TOT0, 4T0 paGoTa Hayraf B3ATOTO CTYNEHTA OLICHCHA MONOXKH-
TENABHO.

L4. MMonSpocuan 3 MoHeTw. Hailtit BeposTHOCTL TOrO, 4To X0TH 614
OAHH pa3 sunan repb.

LS. lHecturomHee cofpaHne COUMHEHHIA PACNIOAOXKEHO HA NONKE B
cayqafiHoM nopaake. HaliTh BeposTHOCTE TOTO, YTO 4B ONPENEHEHHLIX
TOMa OKAXYTCA MOCTABNCHHBIMH PRAOM

1.6. B ypHe 5 wapoB: KpacHbIA, XeNTHIA, CHHUIA, 3eeHbA H Benniii.
CayvailiHbiM 06pazoM HX BEHUMAT U3 YPHBL. HaliTH BepoaATHOCTL Toro,
YTO OHW GYAYT UIBNEYEHH B CACAYIOLEM NopRUKe: GeAbiil, CHHMIA, Xet-
Thi#l, KpacHbif, 3caCHMLI,

1.7. Kaprouku paspezHoii azlyxH, cocToameit wa 33 6yks pycckoro
angapuTa, TILATENBHO HEPEMCIUHBAIRT K CAydaliHbiM 0BpaIoM HIBNCKA~
1T 7 KapToucK. HafTH BEpodTHOCTb Toro, uTo GyKBh Ha KApTOYKaX, pa3-
AOXKEHHBIX B MOpALKe HIRICUEHUA, OBPasy 0T CTIOBO «TEXHHKA>,
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1.8. B asTofyce 4 naccaxupa. Haiiti BepoaTHocTs TOro, ¥To Ha Ye-
THPEX OCTABILWXCA A0 KOHEYHOH OCTAHOBKAX BYACT BHXONHTH N0 ORHO-
MY UeNIOBEKY, €CIH KaXAbli M3 [ACCAKNPOB ¢ PaBHON BCPOATHOCTBIO
MOXeT BLIHTH Ha moBof ocTaHOBKE,

1.9. 3eunTHaa Garapes, COCTOALAR M3 Tpex opyiHi, BEAET OrOHL NO
OBym camoneram. Kaxaoe opyaHe BuGHpaeT uesis cnydaliHo W He3abu-
cHuMo oT Apyrux. HailtT BepodTHOCTE TOTO, YTO BCe opyaua GyayT cTpe-
AT 1o oAHOH U Tofl Xe nenu.

1.10. M3 10 neranett, HaXOMAUHXCA B AWHKe, 8 cTangaprabix. Hatiti
BEPOATHOCTE TOTO, YTO H3 6 HayTal BIATHX NeTanch 4 OKaXYTea cTaH-
HAPTHEIMH.

1.11. B waxmMaTHOM TYpHHDE YHacTBYIOT 18 YenoBex, KOTOPLIX Mo
KpeOHID pacnipelea 0T B ABC rpynnel no 9 yenosex. Haiit peponAr-
HOCThL TOTO, YTO ABa HAHGONCe CHABHBLIX AXMATHCTA GynyT UrpaTh B
pa3HbIX TPYMIax.

1.12. JIna mpoBepKH LUECTH MArasuHop ciay4aiiHeM o6pa3zoMm pac-
npeaensioT Tpex peeHzopos. HaliTH BepoATHOCTE TOro, 4TO KaX bl it pe-
BH30p OYAeT ApOBEPATL AB2 MaralnHa,

1.13. B cryaeHuecKodt rpynmne n3 20 YeMOBEK K MPAKTHYCCKOMY 3a-
HATHIO ToToBB |8 Yenorek, [penogaBaTenb BHIIBAT YETHPEX CTYOCHTOB.
HaliTh BepOATHOCTD TOI'O, YTO OHM NOATOTOBICHK K JaHATHIO.

1.14. Ha ceMH ofHHaKOBHIX KapTOYKaXx 3alHCAHH CACAYOHUINC YHC-
na 2, 4,7, 8,12, 13, 15, Hayran 6epyr ape kapTouku. Hai™ Bepost-
HOCTL TOTO, YTo 00paz0BaHHaR M3 OBYX NONYYCHHHX yHcen gpobb co-
KpaTHMa.

1.15. B 6purane paSotaet 10 MyxumH H & xeHlmnH, Tlo TaGenbhbim
HOMepaM Hayraj otobpaHu 8 yeaosek, Halit BepoATHOCTD TOTO, YTO
CPElH HHX OKAXYTCH 2 XeHWHHD.

1.16. B notepee 1000 Guneror. Ha oguu GH/leT NafacT BHEMTPhIL
180 p., Ha 4 6unera — 50 p., Ha 135 Suaeros — no 30 p., na 100 6ureros —
no L0 p. v Ha 160 — no 5 p. OcTanbHbie GraeTh — 663 spinrpbiwa. Haiitn
BEPOATHOCTL BUHIPHILZ MO oAHOMY BUneTy He MeHee 10 p.

1.17. Noabpocuan aee urpanbHbie Kocth. HaiitH BepoaTHocTs TOro,
YTO CYMMa BbITIaBLIKY OMKOB KpaTHa 2.

1.18. Aanw uenvte uncna ot 11 so 19. Hailty sepogTHOCTL TOTO, UTO
KBaJlpaT Hayran B3ATOTO YHCAa OKAHYHBAETCR LHPPOH «6».

L. }19. ¥4acTHHKH XepeGreBKA TRHYT H3 ALIHKA XKCTOHE C HOMEpaMK
oT | a0 200. HailT BEPOATHOCTL TOFO, YTO HOMEP NIEPBOTO HIBACYEHHO~
T0 XKETOHA HE COOEPXHT LUppY «7s.

1.20. JTndr oTnpasasieTes ¢ TpeMa NaccaXkupaMi H 0CTAHABIHBALT-
€A Ha BocbMH 1aXKax. HaltTy BepoATHOCTD TOTG, YTO HHKAKHE ABa Rac-
CaXHpa He BLIANYT HA OHOM H TOM Xe ITaxe.
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L21, B rpynne 15 cTymcHTOB, cpead KOTOPHX 4 MOAYYalOT MORL-
WEHHYI0 ¢THReHAUW. o cnncky wayran otoBpaHo 6 uenosek, Haittu
BEPOATHOCTL TOMO, YTO TPOE CPCIH HHX NOAYYAIOT NOBHIICHHYIO CTH-
NeHIHIO.

1.22. Y cBopwmka L2 onHoTHNHBIX Aetanell. Ma wux 6 — nepeoro
copta, 4 — BTopore, 2 — TpeThero copta. Hayran orofipano 8 actanefi.
HajiTu BepOATHOCTL TOTO, 4TO Cpean oToGpaHREIX AeTatei 4 — nepeoro
cOpTa, 3 — BTOPOro H 00HA — TPeThero.

1.23. M3 30 xaprodek ¢ Gykpamu andasuta Hayram BLSHpPaoT 3 H
PAacKNagHEBalOT HX B NOPAAKE MabicdcHHA. HafiT BepoATHOCTL Toro,
YTO 3TH TPH KapTOYKH OBDAIYIOT CTOBO « MHP».

1.24. B ypue 24 wapa, 13 HHX |18 kpacHuIX W 6 yepHux. Hayrag ua-
BICKAH OBa wapa. HalitH BepoaTHOCTL TOO, YTO 00a Wiapa — yepHble,

1.25. Ha cinane umeercs 18 samacHsIX AeTaneii, H3rOTOBAEHHBIX HA
3aponc N |, H 20 geranedi, H3roTOBNCHHHX Ha 3apoge Ne 2. Haith pepo-
ATHOCTD TOFO, 4TO CPelH § BIATHIX Hayrag OCTANCH Bee OKAXKYTCA H3To-
TOBNEHHBIMH Ha 3apoge Ne 2,

1.26. H2 8 kuur, Haxonawrxca Ha noake, 6 yueGuukor. Hatith pe-
POATHOCTD TOTO, YTO B3ATHIC Hayrad 3 KHHTU OyayT yueGHHUKaMY.

1.27. Ha weeTH oAMHaKOBBIX K2DPTOYKAX 3aNHCaHL YHea: 2, 4, 7, 8,
1, 12, Hayraa GepyT aee KapTouky. HaiiTH BEpOATHOCTE Toro, 4TO 06-
pasoBaHHas W3 IBYX NOAYLEHHBIX YHCON Apobt — cokpaTUMan.

1.28. B ypHe 10 xpacHuX u 5 cuuux uiapor, HaliTh eepoaTHoCTS To-
ro, 4To 13 6 BIATHIX HAYTA] WAPOB NONOBHHA KPACHBIX,

1.29, |2 ponelifabHBIX KOMaHa pa3GUTE TO XpeGHIo Ha 1Be PaBHbIC
noarpynnsl. HafiYn BEpOATHOCTL TOTO, 410 ABE CaMbic Cabhle KOMAHIH
GKAXYTCA B OIHOI rpynne,

1.30. Konona u3 36 kapT nponsecibHbIM obpazoM AeAHTCH MONO-
nam. HafiTH BepoaTHOCTDB TOTO, YTO B Kaxaoit nonosKre Gyaer no 2 Tyaa.

2

2.1. Npoe paGounx H3roTaBauBsaIoT acTand, BepoarnocTe Toro, urto
NeTanb, H3rOTOBACHHAS REPBLIM PaBOYHMM, — BLICLIETO KayeCTBa, paBHa
0.9, sToptiM pabounm — 0,8, ¥V xaxioro paGoyero Banau o Aee KeTanu.
HaiThH BepoATHOCTE TOrO, YT0. 8) XOT 6b{ 04HA ATaNb — BHICIIErO Ka-
uecTra; §) He MeHee Tpex AeTancii BRCIero KavdecTea.,

2.2. Ha ctpensBuwe 10 MUweHeit nepaoro THRA W 15 MUweHeit BTo-
poro THNa, BepoATHOCTE nopaxeHus MHWEHH REPBOrc THNA paBHa
0,75, 2 MMweHKn proporo THRa — 0,9, Hailitu BepoaTHocTb Toro, uto:
a} Gyact nopaxeHa Hayrad BHGpaHHAA MHilCHD; §) ccan MutiieHs Nopa-
XeHa, TO BHICTPE MPOHIBOANHACA MO MULICHH ETOPOTC THNA,
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2.3, PaGoquii oBcayxupaer 3 craHka. BepodaTHocTs Toro, 4to nep-
BHiil CTAHOK B TEMEHHE CMEHbI He NoTpeGyeT ero BHMMaHud, pasya 0,9, BTo-
poit — 0,7, Tperuit — 0,25, HaliTh BepoRTHOCTL TOTO, YTO B TEYCHUE CMe-
HEl BRUMaHnA pabovero noTpeSyroT: a) XxoTa GW oauH cTaHoK; §) He G-
nee JBYX CTAHKOB.

2.4. Ipa 3apona pHNycKaloT Tenebuzopul. [lepBoiit U3 HHX ActacT
70 % pce NpoRyYKHMH, Bropoit — 30 %, npuden 30 % mpomykuuu nepro-
o 3aB0ona U 85 % BTOpPOro — BHCILErO KayeeTsa, a) Haitth BepodaTHOCTL
TOro, YTC HAayral B3ATHIA TeneBM30p — BHICHIEND KAauyccTea.
6) BrBpaHHEIf Hayraj TenesH3op okasancs Bhiciiero KayecTpa. Kaxosa
BEPOATHOCTH TOMC, YTO OH NITOTORACH Ha NEPBOM 3aBode?

2.5, Mo oaxoit # TOK Xe MUWEHH MPOH3ROAAT MO OQHOMY BLICTPE-
ay ¢ nuctanumii B 1000, 800 u 500 M. BepoATHOCTH NonagaH1s ¢ Kax-
ol AMCTAHLMK PaBHW cooteeTcrBeHHo 0,8; 0,7; 0,6. Haiit pepoar-
HOCTB TOTO, 4TO Ipouz0lineT: a) XoTA Gbi OXHO MoNanaHue; §) He MeKee
LBYX OnagaHuil,

2.6. B nepeoit Sprrane 5 pabodnx UMEIOT cTax paloTHl 0T OOHOTO [0-
Ha B0 Tpex aeT, 7 paGouux — oT Tpex A0 NATH AeT W 4 pabounx — cBHIWE
5 net. Bo sropoil Gpuraae 6 paGouix HMEIOT CTaX OT 0AHOTO FoAa 10
TpeX NeT, 3 paGoynX — OT Tpex N0 NATH AT U 5 pabouux — cpbilye NATH
ner. M3 neppolt Gpurand Bo BTOpYK NepeBedeH oanH pabounii. Hailtv
BEPOATHOCTh TOIO, YTO HAYTad B3ATLIH H3 HOBOTO coctasa BTopoi 6pu-
ragy paGovHii HMeeT CTaX MCHEC MATH NeT.

2.7. HagexxHocTb apToMOGMNA, COOPAHHOTO H3 BHCOKOKAYSCTBEH-
HLIX neTanedl, paesa 0,95, Ecnn asroMoGHIb coBHpaloT W3 feTanchl ce-
PHItHOTO NPOH3BOACTEA, £T0 HAREXHOCTE pakHa 0,6, BricokoKauecTseH -
Hule JeTanu cocTasnsnoT 30 % obiero yncaa neraneii, ay Haiitu Bepoar-
HOCTb TOTO, YTO HAyraa p3aTLii agToMoOUAb Ge30TKasHo NpopabotacT B
TeueHHEe YCTAHOBAEHHOTO Bpemern. O} ABToMoGuAL Be30TKA3HO Npopa-
GoTan B TeHeHHe YKalzaHHOTo BpemeRn. HalTi BepoATHOCTH TOro, 4TO
OH cobpaH U3 BLICOKOKAYCCTBCHHBIX AeTancit.

2.8, BeponTHOCTH TATWICTHEH CAykGh Kaxiol W3 Tpex actanch
MEXaHH3Ma paBHB cooTBetcTBeHHO 0,4; 0,65 0,8, HailTh BepoaTHocTh
TOTO, UTC NATE NIET NPOCAYXAT: a) HE MeHee ABYX AcTaneii; 6) xoTa Gbl
onHa A¢Tan.

2.9. B amukax Ne | 91 N2 2 nexat otHOPORHBHE IETANH ABYX COPTOB:
8 nepaoM umeetcd 10 aerancit nepsoro v (8 aeTanedt BTOPOro COPTa, 4 BO
sropoM — 1| aeTancit nepsoro v 13 aetanch sroporo copra. M3 aumka
Ne | nepenoxeHo B AMK Ne 2 gee actanyd. Haliti pepoaTHocTs TOrO,
YTO ABE OCTATH, B3ATHIE NOCAE ITOMO HaYTal M3 AuwlKa Ne 1, 6yayT nep-
BOTO COPTA.
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2.10, B rpynne u3 20 cTyOeHTOB [ECTEPG NOATOTOBAEHR K IKIAMEHY
OTANYHO, NATEPO — XOPOING, OCTAIBHLIE — YAOBNETBODHTENBHO, OrTnyy-
HO NOATOTORACHHBIR CTYACHT MOXCT OTBETHTD Ha hce 30 BonpocoB, Xo-
POIEO MOAFOTOBACHHEIA — Ha 24 Bonpoca, YIOBICTBOPHTENBHO MORTO-
TOBCHHLLN — Ha 12, a) Ha#iti BepOATHOCTL TOTO, YTO NepBHH BhI3BAH-
HBIH CTYAEHT OTBETHMT Ha miofwie 2 ponpoca. 6) CTYAEHT OTBETHA Ha
2 ponpoca. HaliTH BepoaTHOCTB TOrO, YTO OH TIOAFOTORNEH YAOBNETRO~
PUTENBLHO.

2,11, BepoATHOCTH MONOMOK Ha MepBOfi, BTOPOit U TpeTuell coenu-
HATCTbHbBIX AHHHAX PaBHH CooTBeTcTBeHHO 0,09; 0,07; 0,1. Hajith Be-
POATHOCTE TOrO, 4TO! a) x0T Obl 0AHA AMHHUA HCnpaBHa; 6) He Gonee
ABYX TUHMI HCTIPABHH,

2,12. B neppoii 6purane 8 paBoymx umeioT nepBriii paspsan u 6 paGo-
49Mx — BTOpoil paspal. Bo sropoil Gpurage 5 paGodux MMeioT neppolil
pa3pag v 5 paGouux — propoit. U3 neppoil Gpuraan Bo BTopYIo nepepe-
AeHbt geoe paGounx. HaifTH BepoATHOCTL TOFD, YTO ABOE paBOYMX, Ha-
Yral B3ATBHX H3 HOBOING COCTARA BTOPOM GpHraabl, UMEIOT NepBHIit pas-
pAL

2.13. Ina cHrHANM3aUUK © TOM, YTO peXHM paboThl ABTOMATHYEC-
KOH JIHHUM OTKNOHASTCA OT HOPMANbHOIG, HCOALIYETCS UHIHKATOD,
Ou npuHapnexkHT ¢ BepoaTHoctamu 0,5, 0,2 u 0,3 x oaHOMY U3 TpeX TH-
nos. JIng KaXaoro THMa MHAIMKATOPA BEPOATHOCTH MOLAYH CUrHANA MIPH
HapyuleHHH HopManbHo#t paloThl MWHMH paBHBl cooTeTcTBEHHO 0.9
0,8; 0,6, a) HaliTu BepoATHOCTH MOAYYEHMA CUTCHANA OT HHOMKATOPA.
6) OT HHAKKaTOpa NonyYeH cHrian. Haliry BepOATHOCTS TOTO, YTO HH-
AHKATOP —~ NEPBOTO THNA

2.14. Crpenok npouagen 3 BblcTpena no yaanawiyefics oT HEro Mu-
LERH, MPHYEM BEPOATHOCTL NMONAZAHMSA B LCAb B Hayane cTpeubu
paeua 0,9, a noche Kaxnoro selcTpena yMerbmaerca Ha 0,2, HadiTy Be-
POATHOCTL NMOMANAHHA 8 MHWeEHE: a) x0TA Obl OINH pa3; 6) He MeHee
IBYX pa3,

2.15. B nepsoM Lexe 2 craHka OGbiAM K IKCONYATAUMH NATH AET,
3 cTaHKa — 4eTHIpe roAa 4 5 craHKoBs — MeHee Tpex aeT. Bo BTopoM Liexe
3 cTaHka NpopaGoTany NaTe AeT, 3 CTaHKa — YETLIPe roaa H & CTAHKOB —
MeHee Tpex e, [ocne pekOHCTPYKUHY OIMH M3 CTAHKOB Liexa N 2 oka-
3anca g uexe Ne L. Haiity pepoaTHOCTE TOTO, 4TO KAXILIA W3 ABYX CTaH-
KOB, BuIfpaHHWX Hayraa B uexe Ne | nocae pekoHcTpyKuHHK, npopabo-
TAN HEe MCHee Tpex ferT.

2.16. BepoaTHoCTU noakitenenys aBoHenTa K Kaxnoh us tpex ATC
paBHbi coaThercTBeHH0 0,2, 0,4; 0.4 BepoaTHOCTh cOeaNHEHHA aGOHEH-
TOB B Clly4ae MOAKAKYCHUA 415 nepboit ATC — 0,23, naa propoit — 0,4,
naa tpetsedl — 0,35, a) HallTH BEpoATHOCTb COSAMHEHHS aBOHEHTOB.
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6) Cocaunenue ripoHiouuto. Haiith BepoATHOCTE TOTG, YTO NOAKAIOMH-
nacek Tpetea ATC.

2.17. DK3aMcHAUHONHLINA GUACT COLEPXHT TPH Bonpoca, Bepoar-
ROCTb TOr'0, YTO CTYACHT OTBETHT Ha NepBHi Bonpoc, pasHa 0,9, Ha Bro-
poit — 0,85, Ha TpeTiil — 0,8, HaliTy BEPOATHOCTL TOTO, YTO CTYACHT OT-
BETUT: a) XO0T: Gni Ha gBa sonpoca; 6) He MeHee 1eM Ha fiBa Bonpoca.

2.18. B otaene A uHcTMTYTA paGoTaloT 5 HHXCHEPOB M 3 crapluMx
HHXEHepa, 3 B oTaene B — 8 MHXeHepoB K 2 cTapilix HHxeHepa. M2 or-

aena A B oThen B nepepenn onHoro coTpyaHHka. Halty sepoaTHocTh
TOI'O, YTO 3 COTPYOHHKaA, HayraR sbIGpaHHME K3 HOBOTO COCTaBa OTACHA
A, ABIATCH CTADILHMH HHXCHEPAMH.

2.19. Ha koHpeitep NOCTYNAIDT OANHAKOBHE OSTAAM CO CTaHKOB A W
8. Beporrtrocte 6paka ana cranka 4 pasHa 0,06, ans cranka B - 0,02,
Co cTaHka A4 nocryniacT B 4 pasa Gonslte perancit, 9em co craHka B
a) HaliTH BeposTHOCTb TOTO, YTO BIATAA Hayraa geTanab Gymer cTaHaapT-
Hofi. 6) B3aTad Hayran geTanbk oxazanach ctaHgapTHoH, Hallth BeposaT-
HOCTb TOTO, 4TO OHA NOCTYNHAA CO cTaHKa A,

2.20. B nepeoii kopoGke u3 10 netaneit 3 GpakosalHbie, 2 Bo BTOpOH
w3 14 — § 6pakosaHHBIX. W3 BTOPOI KOPOGKH B NepBYIC TTEPENOXUAN fBe
pevanv. Haltty pepOATHOCTD TOTO, YTO HBC ACTANH, B3ATHIC IOC/AE 3TOTO
Hayraz u3 nepeoil KopobkM, GyRyT GpakoBaHHBIMH.

2.21. BepoaTHOCTL MOBPEKACHHUA HIACAMA NIPH NOIPY3KE HA aBToO-
MatruHy pagsa 0,04, npy TpaHCNOPTHPOBKE Ha MallkHe — 0,02, a nipu
pasrpyake — 0,01, Hality 8eposiTHOCTE AOCTABKU H3ICAHA: ) ¢ NOBPEK-
HeHHEM XoT4 Gbl N0 OOHOK H3 yKataHHWX NpHYKH; 6) ¢ noepexteHieM
BCACOCTBHC OBYX NPHYMH.

2.22. BepositHOCTbL [IOBPEXACHMS DCKTPONTMHHMH Ha ydacTke C|
NpOTAXCHROCTHIO 8 XM paHa 0,3, Ha yvacTke € NPOTAXKCHHOCTBI)

11 KM —‘0,2, Ha yyacTke Cy MpOTAXEHHOCTIO 6 KM — 0,15, a) Hafitu Be-
POATHOCTS TOBPEXACHHA NCKTPOARHUH, 6) Fiponaowno nospexacume
31eKTpoAHHHK, HaltTH BEPOATHOCTD TOTO, YTO 3TO NOBpPEeXIACHUE — HA
y4actke Cs.

2.23. B nepaoii Sprrane Tokapeit 2 paboyHx HMCIOT Nepefl pa3pad,
2 pabounx — BTOpOi W 5 paGounx — yeteeprTwid. Bo Bropodi Gpurane
ONIMH ToKapb MMeeT Nepeniil paspan, 4 ToKapa — TPeTHA H 2 ToKapa -
yerpeprhifi. M3 nepBoli Gpuragwl BO BTOPYIO NEPEBCICH OAMH TOKapb.
HaiTH BepOATHOCTE TOTO, YTO palouKii, Hayran eoiGpaBHf w3 HoBOTO
COCTaBa BTOPOI OPHTALb, HMELT PA3PAd HE MEHEE BTOPOTO,

2.24. Tpu 2NEKTPHYCCKHE TAMTIONKH, ABE U3 KOTOPHIX COGIMHEHH
NapaineaLHoO, a TPEThA ¢ NEPRLIMKM JBYMA NOCALAOBATENbHE, BKAYEHH
B Uehb. BepoaTHOCTE TOro, 4To A0Gad JAMMOMKA MEPETOPUT, eCIH Ha-
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NPAXEHHE B CCTH MPEBEICHT HOMUHANLHOE, pabya 0,5. Ha#tyu seposr-
HOCTE TOTO, HTO NpH NOBLILIEHHH HANPAKCHHA: A) NEPCTOPUT He MeHee
OBYX n1aMnouek; 6} NeperopMt XoTs OB OJHA TaMAoYKa.

2.25, UmMeeTcH TpH ONIHHAKOBLIC YPHEE, B MEpBOH M3 KOTOPBIX 5 3¢-
AEHHIX H 3 CHHHX Wapa, BO BTOPOH — 2 36MCHBIX M 4 CHHHWX Wapa, B
Tpethei — | 3enenulit # 3 curnx. a) HaliTy BepoATHOCTL TOTO, 4TO
Hiap, 83ATH#A M3 Hayran BHOpaHHOM ypusy, GyaeT seneHbiM, 6) Hayraa
B3ATHN Wap oKa3lancd 3eNcHHM. HaiiTH BEpOATHOCTE TOFO, ¥TO OH U3
NepBOH YpHBI.

2.26. U3 20 panuonamn nepeoil napTHY 12 MMeIOT CPOK FOAHOCTH OT
AeCATH MECALIEB 10 Fofa, 5 — OT rofia A0 NOAYTOPa eT, 4 OCTANbHbE —
OT MoAYTOpa 0 ABYX feT. Bo Bropoil mapTyw 13 18 pagyonamn 10 wmerot
CPOK FORHOCTH OT HECATH MECALIEB 10 rofia, § — OT rofa Ao NOAYTopa NeT
¥ GCTAbHBIE ~ OT MOAYTOPa N0 ABYX A¢T. H3 nepaoil napTy Bo BTOpYIO
nepefokeHa ogHa naMna. HafiT BepoATHOCTL TOrO, UTO ABE NAMIIH, Ha-
yrag B3fiThi¢ NOCAC ITOTO M3 TNEPBOM NAPTHH, UMEIOT CPOK NOOHOCTH
CBBILLE TOMIA.

2.27, U3 Tpex opyoui APOHM3BENY 3410 A0 UCAM. BepoATHOCTL Nona-
HaHHA B LeAb U3 NepBoro opyaua papHa 0,7, U3 sroparo — 0.9 ¥ u3 Tpe-
Thero — 0,8, HafitH BepoATHOCTE TOCO, 4TO: 8) XOTA 61 OLMH CHAPAA TO-
TIAGET B Uelb; 6) He MECHEE OBYX CHAPAAOS ITONALYT B LEb.

2.28, Qsaguath QAT K3aMEHALMOHHBIX GUACTOB CONCPXAT MO B3
HefiopTopRolivxea Bonpoca. CTYAEHT MOXET OTBETHTH TONLKC Ha
40 sorrpocos. a) HalTy sepodATHOCTL TOrO, UTO 3K3aMeH GYIteT claH, ec-
AW OAd 3TOrO AOCTATCMHO QTRETHTL Ha [lBA BOMPOCa M3 OOHOTO GuneTa
MK Ha GAHK BOTIPOC U3 04HOrS BuiieTa ¥ Ha AONOAHWTENBHBIE Bonpoc
w3 gpyroro 6inera, 6) CTymeHT cian 3K3aMeH. Halith pepoaTHoCTH TOTO,
4YTO OH OTBETH Ha o0a Bonpoca GuaeTa.

2.29. B neppoii nabopatopuu 2 naGopanTa HMEIOT CTaX paGoT CBLI-
we JeCATH NeT, 4 1a6opaHTa — OT NATH IO AecATH fMeT W 4 nabopanTa —
MeHee NATH 1eT, Bo propoit AaBopaTopun oanH AaGopaHT HMEET CTax
MeHee faTH neT, 4 nabopaHTa — OT NATH 10 ACCATH NeT H 3 naGopaHTa —
cBblie gecATH neT. U3 nepsoil naGopaTopuy Bo BTOPYIO Neperened
oaHH rabopaHT. Hality sepoaTHoeTh ToTo, Y10 NhGopaHT, Hayrad Bbl-
GpaHHbIil #H3 HOBOTO COCTaBa BTOPO NaGOPATOPHH, HMEET CTaX HE Me-
Hee NATH aeT.

2.30. B oanoM M3 UcXOB 3aBoda umeeTca 3 TeaedoHa. BepoatHocty
3AHATOCTH KaXIOrO U3 HUX PABHH cOOTBETCTReHHO 0,2; 0,1; 0,3. Haiitn
BEPOATHOCTL TOTO, 410! a) XOTH OBl 00HH U3 TeRedoHOB cBofomcH, 6) He
MeHee NBYX TeflehOHOB 3aHATE.
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3.1, Cpeay BrpabaThiBacMbIX paGoumm LeTanel & cpeaness 3 % 6pa-
KOBaHHBIX. HaliTH BEepOATHOCTE TOMO, YTO CPEIH BIATHIX HayTand wiecTH
JeTaneii: a) TpM GpakoBaHHBIC; §) He Gonee Tpex GpakoBaHHbIX.

3.2. BepoATHOCTb NOPAKEHHA MHUIEHH TIPH KaXDOM BLICTPERC pas-
Ha 0,9. HafiTy BepoATHOCTL TOTO, YTO MPH 5 BLICTPENAX MHUIEHE GyaeT
nopaxeHa.

3.3. Ha xaxaste 25 npuGopos NPHXOAHTCH B CPEfHEM 5 HETOUHBIX,
ONpenenuTs KaUBEPOATHEHWIES YNCAC TOMHBIX MNGOpoB M3 HayTal
B3ATHIX LISCTH MpHGOpPOB.

3.4, MatiHHa-3K3aMeHATOP COREPXHUT 12 BOMPOCOB, HA KAXABIH U3
KOTOPHX MpEANaraeTea 4 sapHaHTa oTseToB. [lonoxuTenbHad oUEHKA
BBICTABJSIETCA MAIIMHOW B TOM Clyyae, KOrga 3K3aMeHylOmHAcH npa-
BHABHO GTBETUT He MeHee yeM Ha 10 Bonpocos. HaliTH BepoATHOCTD TO-
T0, 4T0, BHIOHPAA OTBETH HAYFAl: a) CTYAEHT OTBETHT Ha t0 Bonpocos,
6) CTYOCHT MONYYNT NOJOKHTENbHYIO OLEHKY.

3.5. B ZaHHO#H napTHu xionka HMeeTcHd 20 % KOPOTKMX BONOKOH.
HaiiTi BEPORTHOCTD TOrO, YTO B HRYFAE BIATOM NYYKE U3 [ICCTH BOAO-
KOH OKaxeTca He Bosee Tpex KOPOTKHX.

3,6. CKOMbKO pa3 clieyeT CTPeATh M3 OPYINA, 4ToOLl NPA BepoaT-
HOCTH TIonagaHms, paBHol 0,9, HaMBepoATHeRICE YHCIO NOMalaHHA
0Kazdnoch paBHbiM 177

3.7. BepoaTHOCTh CXEOHCBHOTO HOPMAAbHOTO-DACXOLOBAHHA BOAH
B ropolie npHHHMaetca paBHoM 0,8, Haittu: a) HauGonec BEpoATHOC

-4yMCNO OHEH B TeYcHMe HENEenU, B KOTOpLle pacxol Bolbi OYAeT HOp-

MANLHEIM; §) BEPOATHOCTD TOTO, YTO ABa AHA B HENSMO PACX0il BOAEI
BynetT HOPMAIbHLIM.

3.8. Ckonbko HeoBXOOMMO NpOGYPHTL CKBAXMH B HEPTEHOCHOM
pafioHe, 4ToGel BEPOATHOCTE OTKPLITH XOTA OB OOHO MECTOPOXKICHUE
6biia He MeHblie 0,6, eCNH BEPOATHOCTE BCKPBLITHA 03HOH HedTeHOCHOR
cKBaXMH papHa 0,037 Kakosa BepoaTHOCTD TOFO, 4TO U3 3 npolypeu-
HEIX CKBAXHH ABE HEhTCHOCHbIE?

3.9. BepoATHOCTL NOJOMKH CTAHKA B TEYCHHE ONHOA CMSHH paBHa
0,3. OnpenenuTs BEPOATHOCTL MOOMKM CTAHKA: a) B TEHEHHWE KaXNoit
H3 TPeX cMeH; B) B TeMeHHE OAHOM M3 TPEX CMCH.

3.10. Haiit HausepoATHei{wee YHCRO MOABNCHIUE HEKOTOPOTO CO-
BLITHR PH 16 HCTILITAHKAX, €C/IM BEPOATHOCTL NOABACHHS €r0 B OTALNb-
HOM HCOBITaHUY pagHa 0.7,

3.11. BepoATHOCTL M3TOTOBACHMSE NEPBOCOPTHOM AeTalH HA HEKOTO-
poM cTanke papua 0,75. CKOMbKO HEOBXOAMMC M3MOTOBMTL acTanch,
yToGhl  HaMBEpOATHEHILEE YWCNO MEPBOCOPTHBIX ZeTanmed Obito
papHo 217 KakoBa BEpOATHOCTE TOTO, YTO M3 5 H3FOTOBNEHHBIX AeTanel
3 nepBocopTHEIE?
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3.12. BepodTHOCTL XOTA 66 OOHOTO NOAAJAHHA B LCAL MPU JBYX Bhi-
cTpenax paeHa 0,91. HaliTH BepoaTHOCTL: 2) Tpex moNanaHWi npu wec-
TH BHICTpenax; 6) He MeHee IBYX NOMATAHAN NPH YETHDEX BHICTPENAX.

3.13. Cronbxo M310Ma JOMXHH COHEPXATb B CpelHeM Cao0HEe Gy-
J0MKH, 4TOGb BEPOATHOCTE NONAgAHNA XOTA 6Ll OBHON W3IOMWHKH B
Bynxy Bbi1a He MeHee (1,997

3.14. Monety noaGpacuialor 20 pas. Halith HaupepoaTHeitlnee
YHCAO BRINANCHRA repla.

3.15. Barapes coenana 14 BEHCTPEIOB No BOCHHOMY 0GLEKTY, BEepoO-
ATHOCTE MonagaHua B kotophiit pagha 0,2, HafiTu: a) sansepoaTHeRWee
YHCO NoMafaHuii; 6} BEpOATHOCTE paspyILBHHA OGBEKTA, SCIH ANA 3TO-
ro Tpebyerca He MCHEE YeThpeX MONagaHHii.

3.16. BepoATHOCTL TOMD, 4TO XOTA GH OAHa AeTamh W3 YeThipex GyaeT
cTaHfapTHolt, pasHa 0,9939, HaliTh BepoATHOCTE TOTO, 4TO M3 5 OeTa-
Aecii: a) nee GpakoBanHbEIe; §) MCHEE ABYX CTAHRADTH bIX.

3.17. BepoATHOCTE TOTO, YTO PacXol INEKTPOIHEPIHUH 33 CYTKH He
npeBblitaeT HOpME, paBHa 0,8. HaitTi BepoaTHOCTE Toro, YTO B 6AN-
XKaliliMe 7 cyToK pacxoll 3NCKTPOIHEPIHM HE NPCBHICHT HOPMEL 2) 3a
4 ¢cyToK; §) He MCHEE YeM 3a 3 CYTOK,

3.18. B 6puranc 9 uenosek. BepoaTHooTs HeBriXoda Ha paboTy B cny-
yae¢ Gonesuu pasHa 0,1. Halitk HanGonee BepoaTHoe ncno paboTalo-
KX W BLIYHCAHTDL CGOTBETCTBYIOUIYIO 2TOMY YHCAY BEPOATHOCTS.

3.19. BepoRTHOCTE HOPMaTBHOTO PACXOAA FOPIOYEro B ABTOKONOMHE
cocrasisieT 0,8, a) OnpesenuTs pepOATHOCTL TOro, 4To B GaHxalive
7 ameii pacion roplovero 6yaer HopManbHbIM, 6) HaitTi HauGonee pepo-
ATHOE YHCAC AMcli B TCUCHKC HEEAH, B KOTOPHC pacxol repiodero Gynet
HOPMaAbHBIM.

3.20. BepoaTHOCTL NOnazaHKsg B ueAb paBHa 0,5. CHpacwBalor no
ofitiodt 5 Gomb. OnpeacanTh BEPOATHOCTD TOTO, UTo SYRET: a) HE MEHEE
OfHOTO NoTaZaHuA B LeAk; B) 1pa nonanaHua.

3.21. 3apoa Buinyckaer 75 % npoaykumu mnepsoro copra. Hajiru:
a) Hanbonee BEPOATHOE YHCTO MIAENHIE Nepsoro copTa cpenH 6 o1ob-
paHHBIX; G} BEPOATHOCTh TOTO, YTO HE MEHEE TPeX HINSHAHIA - nepsBoro
copTa.

3.22. Cxonbko HYXHO B3ATH geTadel, yTo6ul ¢ pepoaTHocTbIo 0,721
MOXHO ObITO YTBEPXKAATb, YTO CPSAM HUX He OKaXeTcs GpakoBaHHBIX,
€C/TU BeposiTHOCT Bpaka pagra 0,017 [na HailmeHHoro KOAWYECTRS Ae-
TaNeH PUMYHCAHTE BEPOATHOCTh TOTO, YTO OB AeTanH ByayT BpakopaH-
HbIMH.

3.23. CkonbKo pa3 CNenyeT BHCTPENHTSL H3 OpyaHA, 4Tobwl NpH Be-
pOATHOCTH Nonadanud, pasHoif 0,9, HaupepoaTHeMWE: YMCHO Nonana-
#ul oxasancoce papibiM 107 Onpeaenyte BEPOATHOCTE NATH NOMAZAHKHIA
TIpH HaHACHHOM YKCAe BHCTPENOB.

3.24. OTaenom TEXHHYECKOTO KOMTPONR YCTAHOBACHO, YTo H3 100
BCAOCHNCOOR, H3TOTOBACHHLIX 3aBonoM, 10 ¢ aeextoM. Haitti Bepoar-
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HOCTDL TOTO, YTO W3 6 BEOpaHHBIX BeTocHneno GyacT: a) 3 ¢ pedexToM;
6) 5 YOOBNETEBOPAIOWHX TPCGOBAHHAM KavyecTBa.

3.25. BepoaTHOCTE X0TA &l GAHOTO NOMASAHUA B LEAb [IPH TPEX Bbi-
cTpenax pagHa 0,992, HaliTH BepoaTHOCTD YeTHIpEX NOMaAaHUH NpH Na-
TH BBICTPENAX.

3.26. BepoATHOCTD BHUIpHILA O 0AHOMY Guiety A0TepeH paBHa
I/7. HalfTW BEpOATHOCTE TOTO, YTO, UMes 5 NoTepelHHX BGuaeTos,
MOXHO BBIUIPATh: a) XO0TH 66 Mo opHoMY GueTy; 6) No YeTbipeM GH-
neTam.

3.27. BepoATHOCTh TOTO, YTO HAyTal BIATHHA pafoumii Gpuraab! Bhi-
MIOMHUT HOPMY BhipaboTKu, pasHa 0,9, HaiiTh: a) BeposTHOCTE TOTO, 4TO
HO KpaliHell Mepe ABOS U3 MATH pabouUX, BXoAAtMX B GpHUrany, BHIoI-
HAT HOpMY BeipaGoTKH; 6) HauGonee BepoATHOE YHca0 pabounx, BH-
MOMHAIWWX HOPMY BhIPaGOTKY.

3.28. Nna pa3pylleHHA BOeHHOTo 0OBeKTa HeoOXOUMMO HE MeHee
Tpex nonajaHui B Hero. Mo oGvexTy nponzeeacHo 15 sucTpenod. Hait-
TH BEPOATHOCTE PaspylIcHHR 00beKTa, €CNM BEPOATHOCTE NONAJAHHA B
HETO MPH KaXNoM BLICTPENE MOCTORHHA W paBHa 0,4,

3.29. Harotosnexa naptia B 20 acvaneii. BepoATHoCTh HaroToBNE-
HH#A Zetany, Tpebyloulell NOMONHHTENBHOI fopoaKkY, pasHa 0,1. Hatti
HaMBEpOATHEIIICE ¥HCHO CTAHIAPTHBIX AcTANEH B laHHOM NAapTHU U Be-
POATHOCTD 3TOrO HAMBEPOATHEREro HHCAA.

3.30. OxupaeTes npubBITHE TPEX CYOOB ¢ OBOIIAMYW H DPYKTaMi.
CratHcTHKA NoKaswBaceT, 4To 8 | % cayuaes rpys oBoweil ¥ gpyKToR
9acTUYHO NOPTHTCA B Aopore, HailTu BEpOATHOCTD TOTO, 9TO: &) TonBKO
OIHO CYIHO NPHAET ¢ YACTHYHO HCTIOPYEHHBIM rpy30M; 6) Bee TPH cyaHa
MPHAYT C HCHUCIIOPYEHHBIM FPY30M.

4. Ina pavHo# CB X! a) 0nHCATb NPOCTPAHCTBO 2AEMEHTAPHBIX He-
xonoB £ ; 6) sevucanTe (X' =0 ), @, € {2 B) 3anncaTh pal c¢ pacnpe-

JeneHUA; r) BIYMCIHTL MateMaTHYECKOe OXHIaHre M(X), aHcnepeuio
D{XY; 1) HaliTu pyHKLMIO pacnipefeNeHHs.

4.1. BepoatHocTh ToTO, uTO B GUOAMOTEKE MMeeTCa HeobxoanMas
CTYACHTY KHura, papHa 0,4. B ropone 5 Gubauotek; CB X — uucno 6ub-
NHOTEX, KOTOPHE MOCETHT CTYAEHT.

4.2. HMeeTca 4 KA104a, M3 KOTOPLIX TOMBKO OJHH MOAXOAHT K 3aMKY;
CB X — 4MCA0 MONBLITOK OTKPRTE 3aMOK KAXKIAHM KITION0M [1PH YCAOBHH,
3yT0 ONpOGOBRAHKbH KTI0Y B TOCAELYIOWUX RONLITKAX HE YUaCTBYeT.

4.3, Cpeayn wectd U3geNHil WMeercest oaHo GpakopaHHoe. Yrobhl ero
o6HapyxWTh, OTOHPAIOT Hayral OOHO M3ACAHE 32 APYTHM H KaXI10¢ Bbi-
GpaHHoc H3acane nposepsioT; CB X - yMcito NpoBEPCHHBIX HILENHHA.

4.4, B osepe 3000 psi6, npuicem 2000 H3 HUX — MeyeHLie. Benosunu
7 pbiG; CB X — uncao medeHblX pblf cpelti Bul10BACHHbIX.

4.5. batapesn cOCTOMT W3 Tpex opynii. BepoaTHocTh nonagaHvn B
LeAb (P OHOM BLICTPENIE W3 NEPBOTO, BTOPOro N TpeThero opyauit 6a-
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TapeH paBHE cooTBeTcTBeHHO 0,6, 0,8 n 0,7. Kaxgoe opynue crpeisst
No HEKOTOPOH Ueld onwH pas; CB X — uvcno nonanauuKil B HeAb.

4.6. OXOTHHK, HMEIOIIHIt 6 MATPOHOB, CTPCAACT B LCL A0 NEPBOTO
nonapauns. BepoatHooTs MoNanatus NpH KaXIoM BuCTpene pagHa 0,5;
CB X - uncno H3pacxonoBaHHEX NATPOHOS.

4.7. HeribiTyeMBIH IPUBOD COCTONT W3 YETHPEX 3NeMenToR, Beposr-
HOCTH 0TKa3a SAEMEHTOB paBHH cooTBeTcTBeHHO (4,2; 0,3; 0,4; 0,5, Or-
Ka3bl 3IeMEHTOB He3aBHCHME, CB X — 4Hcno oTKazapliux 3A¢MCHTOB.

4.8, BepoaTHOCTh NONANAKHA MAYOM B KOP3IKHY NipH onHoM Bpocke
pasHa 0,4; CB X — yncno nonagaHuii npy Tpex Gpockax.

4.9, B wiecTHNAMNOBOM PALHONPHEMHHKE, TA¢ BCe NaMAK Pasiny-
HH, Aeperopena oAHa taMna, C Leabio yCTpaHeHHA HeWCTIPaBHOCTH Ha-
yaauy BHIGpaHHYIO JaMIy 3aMCHAIOT 3aBCOOMC TOOHOK U3 3aMacHOTO
KOMIIEKTa, [TOCHe YeTo cpa3y NpoBeptioT paboTy npuemHnka; CB X -~
YUCHO 3aMeH AaMA.

4.,10. Pabounit obenyxueaet 4 cTanka. BeposTHocTH Toro, 4T0 nep-
BIit, BTOPOH, TPETHI M YeTBEpPTHIE CTAHKU He NOTPeBYIOT BHUMAHHA pa-
foYero B TEYCHWE 4vaca, paBHB cooreercreenno 0.6; 0,9; 0,65; 0.8,
CB X - 4HCcNo CTaHKOR, KOTOpHE He NoTpeiyIoT BHAMaKHA pabouero B
TEUCHHME yaca.

4.11. B naptuu xionka 15 % kKopoTkux roackoH; CB X — uHcho Ko-
POTKHX BONOKOH CPeliH CAYYaRHO OTOGPAHHBIX YETHPEX BONOKOH.

4.12. OXOTHHK CIpensicT Mo IHYH OO NCPBOre NOHaaaHus, HO yone-
BaeT cHAeNaTh He HoMes YeThpeX BRICTPeNOB. BepoaTHoCT: RonasaHkKa
TpH OFHOM BrICTpene pasHa 0,6; CB X — ydcno BbicTpenos, Npou3BOAM-
MBIX OXOTHHKOM.

4.13. B rpynne U3 accATH Magennii apa SpakoBaHKbiX. YTo6n! nx 06-
HAapPYXHTb, 0T0HPAIOT HAYTAL OAHO HIALNME 3a APYFHM K KaxXIoe Bhl-
OpaHHOCt H3aenHe npoeepAloT, CB X' — yMcno npoBeperHbIX Hateiit,

4.14. HmMeerca 5 Kniosel, H3 KOTOPLIX TOABKO OOMH MOOXOAWT K 3aM-~-
KY; CB X — 4Mcno noNbIToK OTKPHTE 3aAMOK KaXIbIM KIIOYOM TIPH Y-
NOBUH, YTO ONPOBOBAHHELA KIIOY B MOCACAYIOLHX MOMBTKAX HE Y4ACT-
BYeT.

4.15. BepoATHOCTh MOPAXeHHA LENH NpH OGHOM BLICTpeNe paaHa
0,6; CB X ~ 9yncno BHCTPENoB, APOUIBOANMEIX 10 NEPBOFG AOPAXEHHS
UeAU.

4.16. [TponIBOIATCA ROCAEROBATENBHLIE UCTLITAHUA BECATH NPHEO-~
POB Ha HageXHOCTL. Kaxamii chneayowmii npubop HCNMTHIBAETCA B TOM
cAy4ae, W NPERbIAYIINH OKa3ancs HaleXHbIM. BeposTHocTs Bridep-
KATb HCMEITAHKWE ANT Kaxaoro npuGopa pasHa 0,7, CB X — uncno uenu-
TaHHH, Ha KOTOPOM 3aKAHYHBACTCH NPOBEPKA.

4.17. H3 amuxa, conepxauiero 2 GpakeBaHHLIe H & CTAHAAPTHLIX Ae-
Taneit, Hayraa MapAekawT 3 qetaan; CB X — uvcAc H3saeyeHHbIX CTAK-
DapTHHX deTaltei.

4.18. Ha nyTH ABMXCHUA aBTOMAWHHB 4 cBETODOPE, paspeLaloLy
GO 3anpeilaloWlnx AanbHeiitiee ee IBHXEHWE C BepoATHocTbIo 0,5
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CB X — 4ucno ceerodopop, MHMO XOTOPHX ABTOMatiMHa npoiusia Ao
neppoii 0CTAHOBKH.

4.19. BepoatHOCTh HACTYTUICHHA HCKOTOPOIo CoOBITHA B KaXAOM
HCAKTAHWY nocToAnua K pasHa 0,2. Ucnetan#a npoBogaTca 5 pas;
CB X — uncno nosencHH coObITHA B MATH HCNBITAHHAX.

4.20. BepoATHOCTE NOMAZaHHAA B UeAL PH OJHOM BBICTpeNle U3 Opy-
aua papua 0,6, [Nponssonutea 5 peicTpencs; CB X — uucio nonagaHuii
B lieb.

4.21. Maptua u3 40 uneanii copepxut 8 6pakopaHHbIX. Ha Hee cny-
vailnum obpazom oTobpano 4 nagemns; CB X — yucro GpakoBaHHbIX 13-
Henuii, cogepxaunxca b cnydaiiHoll BaiGopke.

4.22, BepoATHOCTH BHITTYCKA HECTAHAAPTHOIO H3IesHA pasHa 0,2.
M3 naptvu nanenkii KoHTpoacp Geper OAHO H NPOBEPAET €ro KauecTso.
Ecan H3AcAHE OKa3blBaeTCA HMECTAHOAPTHHIM, fanbHelfiluie vcnuITa-
HHA TPEKPaLIAIOTCH, 2 [IapTHA 3acpXUBacTeA. Ecny Xe wanenue oxa-
3LIBAETCA CTARDAPTHHIM, KOHTpOIep Geper cienyomee H T.4. Beero ol
npopepsier He Gonee yetnpex maneanii; CB X — uucno npobepaembix
HAaCAWH.

4.23. BeposTHOCTL NONAJAHHA B ABHXYUIYIOCH LiEAL MPH OOHOM Bhi~
crpene noctoaHHa i paiHa 0,1. [poussencHo 4 pRerpena; CB X — vyuc-
A0 MofHafaHUui 8 ABHXYILYIOCH [1¢Ab.

4.24. B notepee Ha 2000 GHACTOR pazbirpbiBaloTCA TPH Beltil, CTOM-
MOCTb KoTopbix 420, 120 K 60 v.¢.; CB X — cymMa BuMrprina ana nuua,
HMEIO Lo OOKRH OHJIET. -

4,25, B HexoTopoM wiexe Bpak cocTasnAeT 6 % poex Halisauit; CBX —~
YHCAO DPAKOBAHHBIX HIACAHIT M3 NATH HayTan BIATHX Magenuil. -

4.26. CHailriep cTpeAsieT MO 3aMacCKMPOBAHHOMY NPOTHBHHKY N0
nepporo nonanaHuy. BepoATHOCTL NpoMaxa NpH OTAENEHOM BHCTpEE
pabHa 0,3; CB X — yHcAO npoMaxos, ¢CiiH ¥ cHalinepa B 3anace YeTbipe
naTpoHa.

4.17. BepoATHOCTh NPOMBILCHHOTC COOASPKAHHA METANNA B KaX-
10#i npofe onnHakoba W pasHa 0,8, Mpowu3sseacHo 4 npobel; CB X — une-
A0 APoB ¢ NPOMBIACHHBIM COSEPKAHUEM MCTAIA H3 HeThIpeX NpoBe-
PCHHBIX,

4.28. Mpy WTAMNOBKE METALTHYECKHX KICMM N8 COCINBUTCABHBIX
nracTHH GhiBaeT B cpeqHeM 5 % Gpaka; CB X — uncno GpakoBaHHbiX
KNeMM H3 YCTHPEX MPOBEPAEMbIX.

4,29, BepoATHOCTh NOJOKHTEILHOTO PEIYALTATA MPH XHMHYCCKOM
ananiae papHa 0,8; CB X — yncno NoToXHTCABHLIX PE3YALTATOR XHMH-
YECKOI0 AHANH3A CPEOM NATH NPOBEaeHHLIX.

4.30. [Mpy aBTOMATHHECKOH NPECCOBKe 3aroToBoK 2/3 oT obitero Mx
YHCNa He HMEWT 1a3yGpHd; CB X' — YHCAo 3aroTOBOK U3 TPpex, He UMEI-
wHx 3a3y6prH,
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5. Yuacrok siekTpHYecKod Lend MN COCTOMT U3 3NEMEHTOB, COSIH~
HEHHBIX M0 YKa3aHHOM cxeme. Buixon ua ctpos 3a epems T pasnHYHBIX
INEMEHTOB CHCTEMBE — HE3ABHCHMbiC ¢OOLITHA, HMEWWHE BEPOATHOC-
T, NpHBeeHHbe B TaBnMue. BHYncauTs BeposTHOCTL 0TKa3a 0T pabo-

T CUCTEMBL 33 YKa3aHHbIH NPOMEKYTOK BPEMEHH.
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