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BBenenue

Teopus BEPOSITHOCTEN M MAaTEMAaTUYECKasl CTATUCTUKA SIBJISIETCS OJHOM
U3 (QyHIaMEHTANbHBIX JUCUUIUINH, MPENOJAaBAEMbIX CTYACHTAM BBICIINX
yueOHbIX 3aBefieHui. OHa U3y4aeT MOJENId KCIEPUMEHTOB CO ClIy4yalHbI-
MU HCXOAaMH (CIIy4allHBIX JKCIIEPUMEHTOB). Beskuii cimydailHbIA dKCTIe-
PUMEHT (MCIBITAHUE, OMBIT) COCTOUT B OCYIIIECTBICHUU HEKOTOPOrO BIOJI-
HE ONPEJIETICHHOI0 KOMILJIEKCa YCJIOBUM U HAaOMIOAEHUM pe3yibTaTta. Pac-
CMAaTPUBAIOTCS TOJIBKO TAKHE DKCIIEPUMEHTBI, KOTOPBIE MOKHO IIOBTOPHUTH
IIPA HEU3MEHHOM KOMIUIEKCE YCIOBHUU IPOU3BOJIBLHOE YUCIIO Pa3.

[IpeameroM HAOMIOJEHUS B TOM WJIM MHOM CIy4YallHOM OIBITE MOXET
OBITh HEKOTOPBIM Mpolecc, Pu3ndeckue SBJICHUS WK JIEHCTBYIOLIas CUC-
teMa. JlJis pea’ibHO BOCIPOU3BOAUMOIO SKCIIEPUMEHTA MOHITHE «HAOIIO-
JAEeMbId PE3yNbTaT» O3HAYAET, YTO CYLIECTBYET IPHUHIMIIMAIBHAS BO3-
MOYKHOCTbB 3apPErUCTPUPOBATH JAHHBIM PE3YJIbTAT ONbITA C IIOMOLIBIO TOTO
WU uHOTO npudopa. JIrobol HabM0naeMbIld Pe3yIbTaT UHTEPIIPETUPYETCS
KaK CIIy4alHbId ucX0J ombiTa (ciydaiiHoe coObitue). CoObITHE MOXET
IIPOM30UTH, & MOKET HE IPOU3OMTH B PE3YJIbTATE IKCIIEPUMEHTA.

[Ipu Maremarunyeckoil opmanuzanii MOJAEIU CIIy4alHOrO 3KCIEpHU-
MEHTa OCHOBHBIM ITYHKTOM SIBJISIETCS IIOHATHE MHOXECTBA JJIEMEHTAPHBIX
MCXOJ0B, CBSI3aHHOTO C JAaHHBIM JKCIEPUMEHTOM. llox 3TUM MOHUMAarOT
MHOXKECTBO B3aUMOMCKIIIOUYAIOIIUX MCXOJ0B, TAKOE, 4YTO pPe3yJbTaTOM
HKCIIEPUMEHTA BCErJa SIBJISIETCS] OAUH U TOJIBKO OJUH ucxon. Jlroboe moj-
MHOXKECTBO JAHHOIO MHOXKECTBA PacCMaTPUBAETCS KaK COOBITHE

Pe3ynbTar sKCEpUMEHTa MOXHO OXapaKTEPU30BaTh KOJIMYECTBEHHO.
KosmuecTBeHHAs XapaKTEPUCTHUKA IKCIIEPUMEHTA COCTOUT B ONPEICIICHUN
3HAYEHUN HEKOTOPBIX BEJIMYMH, KOTOPBIMH HMHTEPECYIOTCS NPU JTAHHOM
skcriepuMenTe. B cuny, neficTBrs OOMBIIOTO YKCia CIydyalHbIX (PakTopoB
OTU BEJIMYMHBI MOTYT IPUHUMATh PA3JIMYHBIE 3HAYCHHUS B PE3YJIbTATE DKC-
nepuMeHTa. 1103ToMy Takue BeITMYMHBI Ha3bIBAIOT CIIyYalHBIMMU.

Teopust BeposiTHOCTEN 3aHUMAETCS U3yYEHUEM CIy4alWHBIX COOBITHH U
CIIy4YalHBIX BEIMYMH. MaremaTudeckas CTaTUCTUKA ITO3BOJISET I10Jy4arb
00OCHOBaHHBIC BBIBOJIBI O MapaMeTpax WM BUJE 3aKOHA pachpeesieHus
CIIy4aifHOM BETTMUMHBI [0 COBOKYITHOCTH HAOJIOICHUM HaJl HEM — BEIOOPKE.

B nanHOoM mocoOuu copepiKarcsi OCHOBHBIE CBEJICHUSI U3 TEOPUU BEPO-
ATHOCTEN W MaTeMaTHYeCKOW CTaTUCTUKHU, KOTOPbIE HEOOXOAUMBI CTYACH-
TaM 71l BBINIOJIHEHUS KOHTPOJIbHBIX padoT, a Takke 3aJaHusi JUisl KOH-
TPOJIbHBIX PaboOT.



1 CayuaiiHbie cOOBITHA

1.1 BepOoSITHOCTHBII 3KCIEPUMEHT, CIIy4alHbIe COOBITHS, MPOCTPAHCTBO
AJIEMEHTAPHBIX COOBITHIA

1.2 Oneparuu HaJ COOBITUAMU

1.3 BepoaTHOCTH CiTydaliHbIX COOBITUI

1.4 MeTo/1bl BEIYUCIIEHUS] BEPOSITHOCTEN

1.5 CBo¥icTBa BEpOSITHOCTEN CITy4alHBIX COOBITUM

1.6 TeopeMbl CI0KEHUSI 1 YMHOKEHUST BEPOSATHOCTEN

1.7 ®opmyibl 1oaHOM BEpoATHOCTH U baiieca

1.8 [locnenoBaTeabHOCTh HE3aBUCUMBIX UCIIBITAHUIMA

1.1 BepoSITHOCTHBII IKCIIEPUMEHT, CJIy4ailHble COOBITHS,
MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHI

JIr060ii 3KCEepUMEHT WM HaOJIOJIEHUE U3y4yaeMoro (hU3MYECKOro SB-
JICHUS1 3aKaHYMBAETCSI HEKOTOPBIM cOObITHEM (McxoaoM). Ecnu pesynbTaTt
HKCIIEPUMEHTA 3apaHee OJHO3HAYHO HEMNpeJCKa3yeM, TO JaHHBIA 3KcCre-
PUMEHT Ha3bIBACTCS BEPOSATHOCTHBIM U 0003HAYAETCSI CUMBOJIOM «E».

DNeMEHTapHBIM COOBITHEM (DJIEMEHTAPHBIM HMCXOJ0M) o Ha3bIBACTCS
710001 MBICIIEHHO BO3MOKHBIN HEPa3JIOKUMbIN pe3yibTaT BEPOSITHOCTHO-
ro dKCIepumMenTa £.

[IpocTpaHCTBOM 3J€MEHTAPHBIX COOBITHM Q HA3bIBAETCS MHOXKECTBO
BCEX MBICIIMMBIX B3aUMOUCKIIIOYAIOIIUX PE3yJIbTaTOB BEPOATHOCTHOIO
JKCIIEpUMEHTa E.

CnyyallHbIM COOBITHEM HA3bIBACTCSI TAKOE COOBITUE, O KOTOPOM HEJb3S
3aBEIOMO TOYHO CKa3aTh, MPOU30UIET OHO MJIM HET.

Crnyyaiinble coObITHSI 0003HAYAIOTCS 3arjJaBHbIMHU JaTUHCKUMU OyKBa-
mu (4, B, C, D, ...). CnydaiiHOE COOBITHE SABISETCS HEKOTOPHIM MOIMHO-
’KECTBOM MTPOCTPAHCTBA JIEMEHTAPHBIX COOBITHI (A Q).

Ipumep 1

E: 6pocaetcst urpanbHasi KOCTb.

DneMeHTapHbIE COOBITUS: o, = {BBITIAJICHUE HA UTPATLHOU KOCTH «1»},
®,= {BBINAJEHUE HA UTpaJIbHON KOCTH «2»} u T. A. IIpocTpaHcTBO 3I1€-
MEHTApHBIX COOBITHI Q= {BBINIAJICHIUEC HA UTPATBHON KOCTH YHCIIa OT «1»
10 «6»} = {o,, o,, ..., o, }. Toraa ciydaitHpie COOBITHS:

A = {BpImajgienne 4€THOro uncna} = {w,, o,, o, };

B = {Bpimagenue He4ETHOTO uncia} = {o,, o,, o, };



C = {Bpmazaenue «5»} = {w, };

D = {neBpmaneaue «3»} = {o,, o,, o,, o, o, };

F = {Beimagenue uncmna ot «3» 10 «5»} = {o,, o,, o };

G = {BpmajaeHne uyncia >4} = {o,, o, };

1= {Bpmanenue uncna <4} = {o,, o,, o, }.

B 3aBucMMOCTH OT pa3MEpHOCTH MHOKECTBA BO3MOXKHBIX JJIEMEHTAp-
HBIX COOBITUH, Pa3INYalOT KOHEYHOE, CYETHOE U HECUETHOE MPOCTPAHCTBO
AJIEMEHTAPHBIX COOBITUN Q.

B npumepe 1 mpocTpaHCTBO 3JEMEHTAPHBIX COOBITUHA Q SIBIISETCS KO-
HEYHBIM, ITOCKOJIbKY BKJIIOYACT JIUIIHL 6 3JIEMEHTApHBIX COObITHH. B 3Kcme-
PUMEHTE C MCCIIEOBAHUEM YHCIIA MTOE3/I0B, MPUOBIBAIOIINX HA CTAHIIUIO B
TEYCHHUE CYTOK, MPOCTPAHCTBO JJIEMEHTAPHBIX COOBITUH Q CYETHO, T.K.
KKJIOMY DJIEMCHTapHOMY COOBITHIO DKCIIEPUMEHTa MOYKHO ITOCTAaBUTH B
OJTHO3HAYHOE COOTBETCTBUE YHCIIO HATYPAIBHOTO pssa. B axcnepumMenTe ¢
WCCJICIOBAHUEM BpEeMEHHM OOCTYy)KMBaHHS T0€3/1a Ha CTAHIUH, IPOCTPaH-
CTBO 3JICMEHTapHBIX COOBITHH Q HECYETHO, T. K. BpeMsl OOCITyKUBaHUS
MOJKET IPUHUMATH JIFOOBIC ITOJIOKUTEIIbHBIC 3HAYCHHS.

DneMeHTapHbIE COOBITHS, KOTOpbIE 00pa3yloT cliydailHOE cOObITHE A,
Ha3bIBAIOTCSI OJIarONPUSITHBIMU COOBITHIO A.

B mpumepe 1 snemeHnTapHbie COOBITHI o,, ®,, ®, ABISIOTCSA OIaronpu-

ATHBIMUA COOBITHIO A, DJIEMEHTAPHBIE COOBITUS ®,, ®,, ®; — OJATOMPHUSIT-

HBIMUA COOBITHIO B M T. 1.

B yacTHOM cilydae MHOXXECTBO 3JIEMEHTapHBIX HMCXOJIOB, OJaronpusr-
HBIX COOBITHIO A, MOXKET COBIMAJaTh C MPOCTPAHCTBOM 3JIEMEHTApPHBIX CO-
ObITUI Q WK OBITh MYCTHIM MHOXXECTBOM O .

JlocToBEpHBIM COOBITUEM HA3BIBAETCSI COOBITHE, KOTOPOE BCEria MPOUC-
XOJIUT, T. €. COBIMAIA0IIIEE C TPOCTPAHCTBOM 3JIEMEHTAPHbBIX COOBITUN Q.

HeBo3MOXKHBIM COOBITHEM HA3bIBAETCS COOBITHE, KOTOPOE HHUKOTJAa HE
MPOU3OUJIET, T. €. COBIAJAIONIEE C MYCThIM MHOMXECTBOM.

B npumepe 1 gocToBEepHBIM COOBITUEM SIBIISIETCSL CIIydailHOE COOBITHE
K = {Bbmazgenue uncia ot «1» 10 «6»} = Q, a HEBO3MOXHBIM COOBITHEM
ABIISIETCS, HANpUMeEp, CiydailHoe coObiTue L = {BblMIaJIcHHEe 4Yuca
«I»}=a.

1.2 Onepaunu HAJ COOBITUAMU
[IycTh MMeeTcs MPOCTPAHCTBO 3JIEMEHTApHBIX COOBITHH Q. byaem

paccMaTpuBaTh B KQUECTBE CIy4alHbIX COOBITUN MoAMHOXKecTBa A, B, C,
... OTOr0 IIPOCTPAHCTBA.



CymmMmoti (oObeauHEeHnEM) COOBITHIT 4 1 B Ha3bIBaeTCSl TPEThE COOBITHE
A+B (4u B), cocTosAIIEe B OCYIIECTBICHUU XOTs ObI OJTHOTO U3 COOBITHI A
uin B. bnaronpusitHeiMu cOOBITHIO AU B SBISIOTCS BCE 3JEMEHTApPHBIC
COOBITHSI, OIArONpPUATHBIE XOTS ObI OTHOMY U3 COOBITHI A uu B.

AHQJIOTMYHO  ONpeeNsercs CcyMMa JIF0OOro 49uciaa  COOBITUH
A VA UA,....

[IpousBenenunem (mepeceueHueM) coObITUil 4 U B Ha3bIBaeTCA TPEThE
coObiTHe AB (4N B), cocTosiiiee B OJHOBPEMEHHOM OCYIIECTBICHUH COOBI-
Tul A 1 B. braronpusitTHeIMU COOBITHIO A N B SIBISIIOTCSI BCE AIIEMEHTAPHbIE
COOBITHSI, OJIArONPUSTHBIE OTHOBPEMEHHO COOBITHIO A U COOBITHIO B.

[IpousBenenHue HOOOTO YKCIA COOBITUM 4 N A, N 4,... COCTOUT B OJHO-

BPEMEHHOM OCYIIIECTBICHUU COOBITUH 4,, 4,, A, ¥ T. II.

Pa3nocThio coObITHIT A U B Ha3biBaeTcsl TpeThe coobiTue A—B (A\B), co-
CTOSIILIEE B OCYILECTBIECHUU COOBITUA A 0€3 OCYUIECTBICHUSI COOBITUS B.
CobbiTue A\B COCTOUT U3 3IEMEHTAPHBIX COOBITUI OJIAarONPUATHBIX COOBI-
TUIO A, 32 UCKIIOYEHHEM 3JIEMEHTAPHBIX COOBITHI OJaronpUsTHBIX COObI-
THIO B.

[TpOTHBOIOIOKHBIM COOBITHIO A HAa3bIBACTCSI COOBITHE A, COCTOSIIIEE B
HeHACTyIIeHUU COOBITHSI A. COOBITHIO 4 OJaronpUsTHBI BCE BO3MOYKHBIC
AJIEMEHTapHBIE COOBITUSI TPOCTPAHCTBA SJIEMEHTAPHBIX COOBITHI Q, KpOME
TEX, KOTOPBIE OJIArONPHUSTHBI COOBITHIO A (A=Q\ 4).

CoObiTuss A 1 B Ha3bIBalOTCS HECOBMECTHBIMH, €CIIM OHU HE MOTYT
MPOU30UTH OJHOBPEMEHHO, T. €. OJIHOBPEMEHHOE OCYIIECTBIEHUE COOBI-
THiA A 1 B €CTb COOBITHE HEBO3MOXKHOE (A4 B = Q).

CoObiTus 4, 4,, 4,, ..., 4, 00pa3ylOT MOJHYIO TPyHIy COOBITUH, ecliu
UX CyMMa COCTaBJsieT MPOCTPAHCTBO JJIEMEHTAPHBIX COOBITHH Q
(4u4,0A40U...u4 =0Q), T. €. B pe3yJabTare dKCIEPUMEHTA XOTs ObI OJHO
U3 COOBITHI TPOU3OUJIET.

Ipumep 2
PaccmorpumM omnepauuu Haja COOBITHSIMH, UCIOJIb3Ys YCIOBUSL U3 MPHU-
Mmepa 1.
a) AUB={o,, 0,,o,,o,, O, 0} =0Q;
AV C={m,, 0,, 0, Og};
Cul={o, o,, 0, O};
CuD={n,n, 0, O, O;
FuG={n,,0,, o, o};
0) AnB=0;
BN C ={on,};



DNF ={o;, o};
Gnl=J;
CNG={n};

B) A\B=0;
B\C={o, n,};
D\F ={o,, ®,, ®};
G\I={o,, o} =G;
G\C = foy};

r) A=Q\4A={0, o, o} = B;
B=0Q\B={n,,0,, 0} =4
(_3=Q\C={0)1,0)2,0)3,0)4,0)6};
l_)=Q\D={0)3};
f=Q\F={0)1,0)2,0)6};

1) CoObItust A u B 00pa3yroT MOJHYIO TPYIITY COOBITUH, T. K. AUB=Q.

Ipumep 3

E: B npsimoyronsHUK (pUcyHOK 1) Haynauy Opocaercst Touka.

DneMeHTapHOE COOBITUE JAHHOTO SKCIIEPUMEHTa — HEKOTOpas TOYKa
BHYTPU TNPSAMOYTroJibHUKA. [IpOCTpaHCTBO 3neMeHTapHbIX cOObITUH Q (B
JaHHOM CJIy4ae — HECu€THOE) — BCE MHOXXECTBO TOYEK BHYTPHU MPSMO-
yronbHuKa. Ha MHOXeCTBEe Q orpeneneHbl JBa coObITUsS: A={BbIOpaHHas
TOYKA JISKUT BHYTpU Kpyra A} u B = { BbIOpaHHas TOYKa JEKUT BHYTPU

Kpyra B}.

Pucynok 1 — J[lnarpamma Benna-Oiinepa

Q

N306pa3um o0nacTu, momnajaHue B KOTOPhIE COOTBETCTBYET OCYILIECTB-
JICHUIO COOBITUH A, AUB, ANB, A\B:




N

AUB

ANB A\B

IIpumep 4
E: B mpsiMOyrofibHUK Haymady OpocaeTcs TOYKa.

AN
e/

Ha mHoxecTBe Q ompeneneHbl Tpu coObITHS: A = {BbIOpaHHAs TOYKa
JISKUT BHYTPU Kpyra A}, B = {BblOpaHHasi TOUKa JICKUT BHYTPHU Kpyra B},
C = {BbIOpaHHas Touka JeXuT BHYyTpu Kpyra C}. M300pa3um obnactw,
NOMAJJaHUE B KOTOPBIE COOTBETCTBYET OCYILIECTBJICHUIO CIIEAYIOLIUX CO-
OBITHI A N (B\C), (AUB)NC, ANB\C, A\BUC:

Q

AN
Q v Q

AN(B\C) (AUB)NC

(B

&=
S

ANnB\C A\Bu C

1.3 BeposiTHOCTH CJIy4ailHBIX COOBITHH

1.3.1 OTHOCUTE/IbHASL YACTOTA CJAYYAHHBIX COOBITHI
[TycTb ObUIO IPOBENEHO # BEPOSITHOCTHBIX AKCIIEPUMEHTOB £, IPU 3TOM
cilydaiiHoe coObITHE A MPOU3OLLIO 71 Pas.

Yucno m Ha3pIBaeTCsA Yacmomou NOSIBIEHUS CIy4ailHOro coObITHs A, a



* m ~ ~ 9)
OTHOILOCHUEC P =— — OMHOCUMETbHOU Yacmomou (LICZCWIOCWZbIO) Cly4dan-

n
HOTr'0 COObITHSA A.

OTHOcUTENbHAS YAaCTOTa HACTYIUICHUSI HEKOTOPOro CIy4alHOIO COObI-
THSI HE SIBJISIETCS MOCTOSTHHOM BEJIMYMHOM, OJJHAKO OHA 00J1a/aeT YCTONYH-
BOCTBIO, CTPEMJICHHEM K HEKOTOPOMY MOCTOSIHHOMY YMCIY M KOJieOaHUS
e TeM MEHbIIIe, YeM OO0JIbIIIE MPOBEICHO SKCIIEPUMEHTOB.

1.3.2 IloHsiTHE BEPOAATHOCTH CJIY4AiHOI0 COOBITHSL. AKCHOMBI
KoJsmoroposa

Beposmnocmyio cnyuatinozo cobvimusi A Ha3pIBaeTcs 4ucioBas (QyHK-
uusa P(A), onpenenéHHas Ha MPOCTPAHCTBE AJIEMEHTAPHBIX COOBITHI Q,
XapakTepusyrolas Mepy 00bEKTUBHON BO3MOXKHOCTH HACTYIUICHUSI COOBI-
TUS A ¥ yIOBIETBOPAIONIAS A1 KKI0TO CIIy4alHOTO COOBITHSI aKCHOMaM
Konmoroposa A. H.

Axkcuoma 1. P(4)>0, T. €. BEpOSITHOCTh HACTYIUIEHHS] MMPOU3BOJBHOIO
CIIy4aifHOr0 COOBITUSI — HEOTpULIaTeIbHas QYHKIHSI.

Axkcuoma 2. P(Q)=1, T. €. BEpOATHOCTb HACTYIUICHUS JOCTOBEPHOIO
coObITHs paBHa 1.

Axcuoma 3. P(UA,} =YP(4), 4 NA,=D, Yi# j, T. €. BEPOATHOCTb Ha-
i=1 i=1
CTYIJICHUS CYMMBI CUETHOTO MHOKECTBA TIOMAPHO HECOBMECTHBIX COOBI-

THI 4,, i=1,00 paBHA CyMME BEPOATHOCTEH STHX COOBITHIA.

1.4 MeToabl BbIYHMCICHUS BEPOATHOCTEH

1.4.1 Knnaccnueckuii MeTO/ BHIYHCICHUSI BEPOATHOCTEH

[TycTh IpOCTPAHCTBO 3JEMEHTAPHBIX COOBITUN Q HEKOTOPOTO BEPOSAT-
HOCTHOI'O JKCIIEPUMEHTA £ KOHEYHO (o, ®,, ...,®,) W BCE DJIEMEHTapHbIE
COOBITHSI PABHOBO3MOXKHBI, T. €. P(»,) = P(®,) =...= P(»,).

ITo xkraccuueckomy (nannacoeckomy) menoody BEpPOSITHOCTb CIIy4alHOTO
COOBITHS A paBHA OTHOILIEHHUIO YKCIIA AJIEMEHTAPHBIX COOBITUN N ,, Onaro-

MPUATHBIX COOBITHIO 4, K 00LIEMY KOJIMYECTBY AJIEMEHTAPHBIX COOBITUN N
o N
MPOCTPAHCTBA 3JIEMEHTAPHBIX COOBITUH Q, T. €. P(A) :WA'

Y YUThIBas, 4TO Au Q — MHOXKECTBa (BHGMGHTapHBIX CO6I>ITPII>1), MOXXHO
3aIIMcCaTh.
A|
P(4) = | 1.4.1.1
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Ie |4 — KOJMYECTBO JIEMEHTApHBIX COOBITHI, OJarONpHUATHBIX COOBITUIO A;
Q) — oOIIee KOIMYECTBO HIIEMEHTapHBIX COOBITUI MPOCTPAHCTBA JJIEMEH-

TapHBIX COOBITHI Q.

Knaccuueckuii MeTo BBIUHCIEHUS BEPOSITHOCTEM HMMEET CIICIYIOIIUE
02paHUYeHUSL:

a) BCE DJIEMEHTapHBIC COOBITUS BEPOATHOCTHOTO OJKCIepuMeHTa FE
JIOJDKHBI OBITH PABHOBO3MOXKHBIMU, T. €. P(w,) = P(®,), Vi, j ;

0) MHOXECTBO AJIEMEHTApHBIX COOBITHH MPOCTPAHCTBA Q JIOJDKHO OBITh
KOHEYHBIM, YTOOBI OTHOIIEHHUE | A/|Q2| HE SABIIAIOCH HEONPEEIEHHOCTBIO o0/ o0 .

Hpumep S
E: 6pocaetcst urpanbHasi KOCTb.
Haiiném BeposiTHOCTH ClyyallHBIX COOBITHIA U3 IpuMepa 1.

_1. _L. _1. _2 - pry=L- _L.
P(A)=25 PBY=—5 PC)=r5 PD)= 3 P(F) == P(G)=7;
1
P(I)ZE.
IIpumep 6

E: pa3srpy3ka BaroHOB Ha COPTUPOBOYHOW CTAHIIVH.

Ha coptupoBouHyto cTaHIMIO TPUOBIBAIOT BaroHsl u3 MuHcka, ['omens
u bpecra. [Ipennonaras paBHOBO3MOXKHBIMU BCE€ BAPHUAHTBHI OYEPEAHOCTH
pasrpy3ku 3TUX TPEX BarOHOB, HAWTH BEPOSITHOCTH CIEAYIOIIMX CIIy4au-
HBIX COOBITHIA:

A = {BaroH u3 ['omens OyaeT pa3rpy»eH NepBbIM } ;

B = {Baron u3 bpecta Oynet pa3rpy:xeH He paHee, 4eM BaroH u3 MuHCKa}.

Pewenue. TIpocTpaHCTBO 37I€MEHTAPHBIX COOBITHI Q B JAHHOM DKCTIE-
PUMEHTE COCTOUT M3 IIECTU DJIEMEHTAPHBIX COOBITUU {w,, ®,, ®;, 0, ®5, O} -
BBeaém ycioBHbIE 0003HaUEHUS 3I€MEHTAPHBIX COOBITUI MO MEPBLIM Oy-
KBaM Ha3BaHuil ropogoB Q = {I'Mb, 'bM, MI'b, MbI', bI'M, BMI'}, rze,
Harmpumep, 3aemeHTapHoe coobitue MI'b cooTBeTCTBYEeT Takoi mocieno-

BATEJIbHOCTH pasrpy3ku: u3 Muncka — u3 ['omens — u3 bpecra. Toraa

A= {TMB, TBM}, P(=2=1,

B= {TMB, MI'b, MBI'}, P(B) :%:

N | —

1.4.2 DneMeHTHI KOMOMHATOPUKH
Kombunamopuka — pazziea MaTeMaTUKHU, U3y4aroLUi KOJINYECTBO KOM-
OMHALMM, TOAYUHEHHBIX HEKOTOPBIM YCIOBHUSIM.
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Jlemma 1 (ocHOBHasi JieMMa KOMOMHATOPUKH)

M3 m snemenmos nepeo2o muodcecmsa fa,, a,, ..., a,} U N 2J1EMEHMOE
6Mopo2o MHodcecmea {b,b,, ...,b,} MOJICHO COCMAGUMb POGHO MN PA3IUY-
HbIX YNOPAOOYEHHbIX Nap (a,b,), cOOepHCAUUX NO OOHOMY I/eMEHMmy U3
KAAHCO020 MHOJCECMEA.

Hpumep 7

PaccMmoTpuM /1Be TPYMIbI 37IEMEHTOB: 4 — MMHUKU, % — Tpe(bl, ¥ — YEPBH,
¢ — 0yoHbI M 6, 7, 8, 9, 10, Baner, nama, Kopoisb, Ty3. [lo remme 1 yucio
nap 49 = 36. DT0 4uI0 paBHO YKCIY KapT B KOJIOJE, T. K. KaXjas KapTa
ONPEAEISIETCS MAPON FJIEMEHTOB (MACTh U 3HAYEHUE).

IHpumep 8

Ha «ropuom» Benocuneze 3 nepeanue u 6 3aaHux 3Be3/109ek. CKOIBKO
CKOpPOCTEHN y «TOPHOT0» BeJiocurena?

Pewenue. Tak kak Kakaasi CKOPOCTh BEJIOCHUTIEIa — KOMOUHAIIS OJJHOM
u3 3 nepenuux (n, =3) 1 ogHOM U3 6 3aAHUX (7, = 6) 3B€3/104YEK, TO KOJIUYE-
CTBO CKOPOCTEH Ha BEJIOCHUIIEJIC PABHO KOJIMYECTBY KOMOHWHAIIUN 3BE310-
YeK JBYX THUIIOB M OMPEAEISIETCS, B COOTBETCTBUU C JIeMMO# 1, mpousBe-
JNEHUEM nn, =3-6=18 CKOPOCTEM.

Ipumep 9

E: 6pocarotcs 1Be UrpajbHble KOCTH.

Onpenenum 3JIeMEHTapHOE COOBITHE KaK Mapy o = (i, j), TJA€ i — YUCIO
OYKOB, BBITIABIINX Ha MEPBOU KOCTH, j — YACIIO OYKOB, BHIMIABIIIUX HA BTO-
poit koctu. Torna i BeIOupaercs u3 rpynimsl 1, 2, 3, 4, 5, 6; j BeiOupaercs
U3 3TOM ke Tpynmbl. [1o meMme 1 4uciao Bcex 3JIEMEHTapHBIX COOBITUM (T.
€. BCeBO3MOXHBIX Tap (i,/)) 6 - 6 = 6= 36.

Jlemma 2

U3 n, s1emenmos nepsozco mMHoxcecmea {a,, a,, ..., a, }, n, dNeMEHMO8
8MOP0O20 MHONHCECMBA {b,,b,, ...,b,,} U M. 0., n, INEeMeHMO8 k-20 MHOdCecm-
8a {x,, x,, ..., X, } MOJMCHO COCMABUMb POBHO n,-n,-...-n, PA3IUYHBIX YNOPSI-
O0YEeHHbIX KOMOUHayui (a,b,, ...,x,), cooepiIcauux no 0OHOMY 31eMeHIy
U3 KANHCO020 MHOICECMEA.

IHpumep 10

E: Gpocarorcs Tpu urpaibHbIe KOCTH.
9HeMeHTapHoe COOBITHE ®=(i, j, k), TJIe [ — YACJIO OYKOB, BBINABIINX Ha
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NEepBOIl KOCTH, j — HA BTOPOM KOCTH, k — Ha TpeTheil kocTtu. [lo nemme 2
YHUCJIO0 BCEX AJIEMEHTAPHBIX COOBITUH (T. €. BCEBO3MOXHBIX KOMOWHAIIMIA

(i, j, k)) 6ynet 6 - 6 - 6 = 6'=216.

IHpumep 11

N3 nynkra A B nyHkT B npoxoaut 10 nopor, u3 nmyHkra B B myHKT C — 5
nopor, u3 nykra C B myHKT D — 6 nopor. [Ipu 3ToM BCce noporu, Beayne
3 A B D, npoxoasT cHavasa depe3 B, a 3ateM uepe3 C. [lo nemme 2 u3
nyHkTa 4 B myHKT D npoxoaut 10 - 5 - 6 = 300 gopor.

Hepecmayoekamu Ha3bIBAOTCA KOM6I/IHaI_[I/II/I N pas3IM4HBbIX 3JICMCHTOB
U OTJIIMYAarOMIHUECA TOJBKO IMOPAAKOM HUX PACIIOIIOKCHUA. KommuecTtBo BO3-
MOJHBIX IICPCCTAHOBOK 72 PA3JIMYHBIX 3JICMCHTOB o0o03HavJaeTcs P =n!

Vnopsoouennvimu evibopkamu (pazmewyenusmu) Ha3bIBAIOTCA KOMOU-
HAIlUW, COCTaBJICHHBIC W3 71 Pa3JIMYHBIX 3JIEMEHTOB IO 71 DJIEMEHTOB, pa3-
JUYAOIIHECS JTUOO COCTAaBOM 3JIEMEHTOB, JTN0O0 UX TopsakoM. KomraecTBo
BO3MOXKHBIX Pa3MEIICHUN 71 JIEMEHTOB U3 71 Pa3JIMYHBIX 3JIEMEHTOB 000-
3HAYaeTcs A" .

Heynopsioouennvimu vibopxamu (couvemanusmu) Ha3bIBAIOTCS KOMOHU-
HAIlWW, COCTaBJICHHBIC W3 71 Pa3JIMYHBIX 3JIEMEHTOB IO 71 DJIEMEHTOB, pa3-
JUYAFOIINECS TOJIBKO COCTABOM 3JIEMEHTOB. KOM4ecTBO BO3MOXHBIX CO-
YCTAHHUM 7 3JICMEHTOB U3 71 PA3JIMYHBIX 3JIEMEHTOB 0003HAYaeTCs C” .

Y1opsiIoueHHBIE W HEYNOPSIOYCHHBIC BBHIOOPKH, JIEMEHTBI KOTOPBIX
MOTYT MOBTOPSTHCS, HA3BIBAIOTCSI COOTBETCTBEHHO YHOPSAOOYEHHIMU U He-
YNOPAOOUEeHHbIMU 8blOOpKaAMU ¢ noemopenuem. KommuecTBO BO3MOKHBIX
YITOPSIJIOYCHHBIX ¥ HEYIOPSIOUYCHHBIX BBIOOPOK 71 DIIEMEHTOB M3 11 pa3iIfy-
HBIX DJIEMEHTOB C IIOBTOPEHHEM 0003HAYAETCS COOTBETCTBEHHO A" U C".

Tabnuya 1 —Yucaa BbIOOpPOK 00bEMa m U3 MHOKECTBA {4,,d,,...,d, }

Vnopsoouennvie Heynopsioouennvie
Buibopru

(pasmewyenuis) (couemarnuis)
C nosmopeHnuem ~ ~ .

An =n Cn = Cn+m—1
(c 6036pawenuem)
be3 noemopenus o n on - n!

n n =

(6e3 s036pawyenus) (n—m)! (n—m)!m!

IHpumep 12
CKONBKUMH CIOCOOAMU MOXHO PACIONOXKUTh TPHU 1apa, MPOHYMEPO-

13



BaHHBIX U pamMu «1», «2», «3»?

Pewenue. Tlockonbky KOMOWHAIIMU PACIOIOXKEHHUS TPEX Pa3TUUHBIX
[IAPOB OTJIMYAIOTCS JIMIIb MOPSAIKOM PACTIONOXKEHHS, TO JIaHHBIE KOMOH-
HaIlMW HA3bIBAIOTCA NEepecTaHoBKamu. llepeunciviMm Bce BO3ZMOXKHBIE CITO-
coOBI mepecTaHOBKaMU TPEX MmIapoB: «1-2-3», «1-3-2», «2-1-3», «2-3-1»,
«3-1-2», «3-2-1». Takum 00pa3oM, KOJUYECTBO BCEBO3MOXKHBIX TEpecTa-
HOBOK PaBHO 6.

IHpumep 13
[lepeuncnuTh Bce BOZMOXKHBIE CITIOCOOBI BIOOpA JBYX IIAPOB U3 YPHBI €
TpeMsl IIapamMu, TPOHYMEPOBAHHBIMH YUCIAMU «1», «2», «3».

Tabauya 2 — Crioco0bl BbI00PA 2 IIAPOB M3 YPHBI ¢ 3 IPOHYMEPOBAHHBIMH LIAPAMHU

Ynopsoouenvie Heynopsioouennvie
Buibopru

(pasmewyenuis) (couemaruisi)
L) (1,2) 1,3) L) 1,2) 1,3
20D (2,2) (2,3 2,2) (2,3)
G (32 33 (3,3)
1,2) 13 (L2) (1,3)
2,1 2,3) (2,3)
3, 32

C nosmopeHnuem

(c 6036pawenuem)

be3 noesmopenus

(6e3 6038pauyenus)

Ipumep 14

Ha xene3nonopoxnoit cranuuu umerorcst 10 myreit. CKoJIbKUMU CIIO-
co0aMu MOKHO PacCTaBUTh Ha HUX TPU cocTaBa?

Pewenue. Tlockonbky KOMOWHAIIMU PACIIOIOXKEHHUS TPEX Pa3TUUHBIX
cocTaBoB Ha 10 MyTsAX OTJIMYAIOTCS JIUIb PACIIONIOKEHUSIMHU, TO JAHHBIE
KOMOMHAIMU SIBJISIIOTCA YIOPSAIOYEHHBIMU BbIOOpKaMu 0€3 BO3BpALICHHUSL.
KommyecTBO BCEBO3MOXKHBIX pa3MEUIEHWHA B 3TOM CJIydae pPaBHO
A" =43 =720

IHpumep 15

B Baron sniekTpuuku, aenaronied 9 oCcTaHOBOK, Ha NMEPBOM OCTAHOBKE
BOIIUIA JIBa Mmaccaxupa. Kaxapli U3 HUX, ¢ OJUHAKOBOU BEPOSTHOCTHIO,
BBIXOJIUT Ha 000N M3 OCTAaHOBOK, HauWHas co BTopoil. Haiitu BeposT-
HOCTb TOT'0, UTO 00a Maccakupa BbIMIYT Ha OJJHON OCTaHOBKE.

Pewenue. Ilycts crmydaitHoe coObiTHE 4 = {ABa Maccaxvpa BHIMAYT Ha

onHoM ocraHoBke}. [lo kmaccuueckomy MeTomy P(A)=%, rme N,=8 —

YUCJIO DJIEMEHTApHBIX COOBITHH, ONarompusTHBIX COOBITHIO A, a
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N=4"=n"=8" =64 — YUCJIO BCEBO3MOKHBIX DJIEMEHTAPHBIX COOBITHIA MPO-

ctpadcTBa Q. TakuM 00pa3om, P(4)= % =% =0,125.

1.4.3 I'eomeTpuyecknii MeTO] BbIYMCJICHUS BEPOATHOCTEH

Ecnu mpocTpaHCTBO 371eMEHTapHbBIX COOBITHI {2 BEPOSITHOCTHOTO 3KC-
IIEpUMEHTa E SBJIAETCS HECUETHBIM, TO ISl BBIYMCIEHUS BEPOSITHOCTEU
CIIy4alHBIX COOBITUN MOXKET MPUMEHSTHCS TEOMETPUUECKUIM METO/I.

[IycTe mpocTpancTBO 2 SKCIIEpUMEHTA £ CONEPKUT HECUETHOE MHOKE-
CTBO DJIEMEHTapHBIX UCXOJIOB M (T. €. |Q=%) U UX MONCHO MPAKMoEamo

KAaK MOYKU 8 e6KIU008OM Npocmpancmee, a COOBITHS dKCIIepUMeHTa E —
KaK HEKOTOpbIC OTPaHWMYEHHBIC 00JIACTH ATOTO MpOoCcTpaHcTBa. Torma Bepo-
SATHOCTB CITy9aifHOTO COOBITHS A MOXKET OBITH OTpe/IeICHa BBIPAXKCHHEM
Py =HAD (1.4.3.1)
n(€2)
rae w(4) — reomeTpudeckas mepa (IirHa, 101aab, 00bEM) 001acTH, Co-
OTBETCTBYIOIIAS COOBITHIO A; u(Q) — reoMeTpuyeckas Mepa 00JIaCTH, CO-

OTBETCTBYIOIAS MPOCTPAHCTBY JIEMEHTAPHBIX COOBITHI (2.

IIpumep 16

[IpocToii cocTaBa B 0KMIaHUU OCMOTpa OpUrafol MyHKTAa TEXHUYECKO-
ro ocmorpa (IITO) B mapke mpuOBITHS COPTUPOBOYHOM CTaHIMHU PABHO
Bo3MokeH B untepBasie [0; 50 muH]. [IpocToii B oxxumanuu pachopmupo-
BAaHUS COCTaBa TAKXKE paBHOBO3MOXEH B nHTepBaie [0; 40 muH].

Haiiti BEpOsSTHOCTH TOTO, YTO HEPETJIAMEHTUPOBAHHBIA IMPOCTOM CO-
CTaBa B MapKe MPUOBITHS HE NPUBBICUT 20 MUHYT.

Pewenue. TIpocTpaHCTBOM 3JIEMEHTAPHBIX COOBITUI Q 3TOr0 JKCIEPU-
MEHTA SIBJISIETCS] NPSAMOYTOJIbHUK, N300pakKEHHBINA HA PUCYHKE 5, T. €.

Q={o=(x,y)]0<x<50,0<y<40}.

{

40

20

v

0 20 50 X

Pucynok 2 — I'eomeTpuueckas HHTEpIpeTaLHs
BEPOSTHOCTHOT'O DKCIIEPUMEHTA
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CoOBITHIO 4= {0 =(x, y)|x+y <20} ={mpocToii coctaBa He mpeBbicUT 20
MUHYT} COOTBETCTBYET 3aIlITPUXOBAHHAsl Ha PUCYHKE 00JIaCTh.

CrnenoBaTennbHO,

Pty <50 05:2020 o

S,  40-50

IHpumep 17

JIBa Ternoxoaa AOJKHBI TOJOUTH K OJHOMY npudany. MOMEHTHI pH-
X0Jla 000MX TEIJIOX0J0B HE3aBUCUMbI U PABHOBO3MOXKHBI B T€UEHHE CY-
TOK. OnpeaennuTs BEpOATHOCTh TOrO, UTO OJJHOMY U3 TEIIOXOJ0B MPUIET-
Csl O’KUJIaTh Ha peiijie, MoKa He OCBOOOUTCS IpHUYall, €ClId BpeMs CTOSTHKU
TEIJIOXOI0B PABHO OJTHOMY 4acy.

Pewenue. TIpocTpaHCTBOM 3JIEMEHTAPHBIX COOBITUI Q 3TOr0 JKCIEPU-
MEHTA SIBJISIETCS] NPSAMOYTOJIbHUK, N300pakKEHHBINA HA pUCYHKE 3, T. €.

Q={o=(x,y)|0<x<24,0< y<24}.

v

X

Pucynok 3 — I'eomeTpuueckas nHTEprpeTanys
BEPOSITHOCTHOI'O AKCIIEPUMEHTA

CoOBITHIO A= {0=(x,y)||x—y|<1}={0MHOMY U3 TEIUIOXOJIOB MPHUIAETCS
OKHJIaTh Ha PEHJie} COOTBETCTBYET 3alITPUXOBAHHAS HA PUCYHKE 00J1aCTh.
CrnenoBaTenbHO,

S, 24*-23 47
S, 24 576

P(A4) = ~0,082.

1.4.4 CratucTYeCKUil U IKCIIEPTHBIA METOAbI BHIYHMCICHUS
BEPOSITHOCTEH

KpoMe kiraccnueckoro ¥ reoMeTpu4ecKoro CymecTBYIOT €II€ JIBa CIIO-
coba ornpeeeHns] BEpOSITHOCTEH CIIy9ailHbIX COOBITUM: crmamucmudecKuil
U skcnepmubii. CTaTUCTUYECKUH CIIOCOO 3aKIII0YaeTCsl B OLCHKE BEPOSIT-
HOCTH CIy4alHOrO COOBITHS MO PE3yJbTaTaM MHOTOKPAaTHOTO BOCIPOU3-
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BEJICHUS BEPOSATHOCTHOIO IKCIIEPUMEHTA £, HAlpUMep, 0 OTHOCUTEIBHON
4acTOTE MOSIBJICHUSI CITy4YalHOTO COOBITHUSL.

Meto1 9KCIEPTHBIX OLEHOK 3aKJIFOYAETCS B ONPOCE MHEHUS HEKOTOPO-
ro KOJIMYECTBA IKCIIEPTOB O 3HAUEHUU BEPOSTHOCTU CITyYaHHOTO COOBITHSL.
AHaM3Upys MOJYyYECHHBIE 3HAYEHUSI DKCIEPTHBIX OLIEHOK, MOYHO IOJIy-
YUTH MPEJICTABICHUE O PEAIBHOM 3HAYEHUHU BEPOSATHOCTHU HCCIIEAYEMOTO
CITy4aifHOTO COOBITHAI.

CrarucTuyeckuil M 3KCHEPTHBIN COCOObI OLEHKH BEPOSITHOCTEN SIBIISI-
IOTCS YHUBEPCAJIbHBIMHU, OJHAKO, MPEIOCTABISIEMBI C WX IIOMOIIBIO pe-
3yJbTAT HE SABJSIETCA TOYHBIM. JlJIsl yBENIMYEHUS JOCTOBEPHOCTH U TOYHO-
CTH OLIEHKH BEpOSITHOCTU TpeOyeTcsl MpoBeJAeHUE OOJBIIEr0 KOJIMYECTBA
MOBTOPHBIX 3KCIEPUMEHTOB U MPUBIICYEHHE OOJBILIETO YMCIA OMBITHBIX
DKCIEPTOB.

1.5 CBoiicTBa BepOSATHOCTEH CIIy4ailHBIX COOBITHIA

BepostHocTr ciiydaiiHbIX COOBITUN 00JIaal0T CIASAYIOIMIMMU BaKHBIMU
CBOMCTBaAMMU:

CsoiictBo 1. P(@) = 0, T. €. BEpOATHOCTh HEBO3MOKHOTO COOBITHS
paBHa (.

CroiicTBo 2. Ecnu B mpocTpaHcTBE Q, COJEpPKAIIEM KOHEYHOE WU
CYETHOE MHOXKECTBO BO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHH ©,, ®,, ..., ®,, ...
(Q={0,0,, ...,o, ...}), 3aTaHBl BEPOSTHOCTU JJIEMEHTAPHBIX COOBITUI
P(®,) = p,, P(w,)=p,, ..., P(®,) = p,, ..., TO BEPOATHOCTh IMPOU3BOJIBHOIO CO-
ObITUA 4 ={0,, ®,,...,»,} PABHA CYMME BEPOSATHOCTEH 2JIEMEHTAPHBIX COOBI-

THH, OJarONPUATHBIX COOBITUIO A, T. €. P(4)= Y P(w)).

w; €4

['oBopsT, 4TO cOOBITHE A BIEYET COOBITHE B (A C B), €CIU BCE JIEMEH-
TapHbIE COOBITUS ©,, OJArONpPUITHBIE COOBITUIO A, 0JIArONpPUATHBI COObI-
THIO B (pUCyHOK 4).

CsoiicTB0 3. Ecili 4 B, TO P(B\ A)= P(B)— P(A).
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Pucynox 4 — I1pumep coObitust 4,
KOTOpO€ BJICYET cOObITHE B

CroiicTBo 4 (cnencrBue cBoiictBa 3). Ecnu 4 B, To P(B)< P(A).

CBoiicTBO 5. P(4)=1-P(4), T.€. CyMMa BEPOSITHOCTEH MPOTUBOITOJIOXK-
HBIX COOBITHI paBHa 1 (pUCYHOK 5).

Ny

Q

Pucynok 5 — [Ipumep IpOTHBOIIONIOKHBIX
coObIThii A 1 A

CBoiicTBO 6. 0< P(4) <1, T. €. BEpPOSITHOCTh IPOU3BOJIBHOTO CIIy4aitHOTO
COOBITHS TPUHAISKUT OTpe3Kky [0,1].

CBoiictBO 7. BeposTHOCTh NMPOU3BENCHUS JIBYX HECOBMECTHBIX CIy-
YailHbIX COOBITUI paBHA HYJIO. TO ecTh, eciik coObITUsS A U B HECOBMECT-
HbI, TO P(ANB)=0.

HecoBmecTtHbie coObitust H,, H,,..., H,, KOTOpble 00pa3ylOT MOJHYIO
Ipynmny cOOBITUM, HA3BIBAIOTCS 2UNOMeE3aMU.

CroiicTBo 8. Cymma BeposiTHOCTEW TUnore3 H,, H,, ..., H, paBHa €llH-
HUIIE.

['unore3bl, BEpOATHOCTU KOTOPBIX PaBHbI, HA3BIBAIOTCS UAHCAMU.
1.6 Teopembl CJ10/KeHUSI M1 YMHOKEHHSI BEPOATHOCTE

1.6.1 Teopema cJi0KeHUSI BEPOATHOCTEH
Teopema cioxeHus: BeposiTHOCTEH ABYX coObITHil: [IycTh A 1 B —
MIPOU3BOJIbHBIE CITydalHbIEe COOBITHA, MPUHAAJIEKAIIUE TPOCTPAHCTBY (2,
TOTJla BEPOATHOCTh CYMMBI 3THUX COOBITUM paBHa CyMME BEPOSTHOCTEH
ATUX COOBITHI 6€3 BEPOSITHOCTH UX COBMECTHOT'O TTOSIBJICHUS (PUCYHOK 6):
P(AU B)=P(A)+ P(B) - P(AN B) (1.6.1.1)
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Pucynox 6 — Cymma ciryuaitHbix coObiTuii 4 u B

CaeacrBue. BeposiTHOCTE CyMMBbI JIByX HECOBMECTHBIX COOBITUI A U B
paBHA CyMMe€ BEPOSITHOCTEH ITHX COOBITUM: P(A4U B)= P(A)+ P(B), T. K. Be-
POSITHOCTh NIPOU3BEICHNUSI HECOBMECTHBIX COOBITUI paBHA HYIIO MO CBOM-
CTBY 7.

Teopema cJi0:xeHUsI BEPOSITHOCTEH TPEX MPOU3BOJIbHBIX COOBITHI:

P(AUBUC) =P(A)+ P(B)+ P(C)— P(AN B) - 1612
~P(ANC)-=P(BNC)+P(ANBNC). (1.6.1.2)

IHpumep 18

B nozade BaroHoB Ha KOHTEMHEPHYIO IUIOMIAJAKY MOTYT HAXOJIUThCS Ye-
ThIpE€xocHas miaTdopma ¢ BepoaTHOCTbIO 0,35, 4eThIpEXOCHBIN MOTYBAaroH
C BeposATHOCTHhIO 0,5 M IIECTUOCHBIM MOTYyBaroH ¢ BepositHocThio 0,15.
Haiitu BeposSTHOCTH TOrO, YTO BHIOPAHHBIN Hay/ayy BaroH OKaXeTcs ye-
TBIPEXOCHBIM.

Pewenue. TIpocTpaHCTBO 3JIEMEHTAPHBIX COOBITUM Q 3TOr0 AKCIEPH-
MEHTAa OTIpPEAeIIIeTCS CIASAYIOUUM 00pa3oM:

Q={0,, 0,, 0},
I7I€ o, — BBIOPAHHBIN BaroH — 4eThIpEXOCHas miardopma; o, — BHIOpaH-
HBIIl BaroH — YeThIPEXOCHBIN MOMYBAroH; o, — BbIOPAHHBIA BaroH — Iiec-

THOCHBIN MOJIyBar OH.

CobOriTnie A = {BbIOpaH YETBHIPEXOCHBIM BAaroH} = {w, w,} H, CIeI0Ba-
TEJBHO,

P(4) = P(0,) + P(0,) = 0,35+0,5=0,85..

1.6.2 YcioBHast BepOSITHOCTh; HE3aBUCHUMOCTDH COOBITHI

PaccmorpuM crienyrommii BEpOATHOCTHBIM 3KcriepumeHT E. Ilycts B
npocTpaHcTBe () onpeeNieHbl ciydaitHbie coobITus A, B, C, ... 1 UX Bepo-
atHocTd. [Ipenmonoxum, 4To B XOJe dKcmepuMmeHTa E coObitue A yxe
npousouuio. [lonyyenue nononHUTENBPHON MH(GOPMALIUKA O XO/€ IKCIIEPH-
MEHTA £ MOXET MPUBECTH K KEJTAHUIO MIEPECMOTPETh BEPOATHOCTH APYIUX
coObITHIl mpocTpancTBa (2, CBS3aHHBIX ¢ coObiTueM A. Benp soruyHo
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MIPEANOJIOKHUTH, YTO MOSBIICHUE COOBITUS A KAaKUM-TO 00pa30M MOKET U3-
MEHUTHh BEPOATHOCTH TOSIBJICHUS COOBITHH, CBS3aHHBIX (3aBHCHMBIX) C
HUM.

CoObiTHEe B HaA3BIBACTCS 3a8UCUMBIM OT COOBITHS A, €CIU TOSBJICHUE
(w11 HemosIBJICHUE) COOBITUSI A M3MEHSET BEPOSATHOCTH MOSBICHUS CO-
obiTus B. Ecim HacTymieHue coObitusi 4 He U3MEHSET BEPOSATHOCTHU TIO-
aBJCHUS B, COObITHE B Ha3bIBAETCA HE3ABUCUMBIM OT COOBITHUS A.

Ycnosnou eepossimuocmoio P(B| A) (Win P,(B)) HA3bIBAIOT BEPOSITHOCTh

HACTYIJICHUS! COOBITHS B MpH yCIOBHUH, YTO COOBITHE A yKE MPOU3OILIO.

1.6.3 Teopema yMHOKeHHSI BEPOSITHOCTEM

Teopema yMHOKeHHS BEPOSITHOCTEM ABYX NPOU3BOJIbHBIX COOBITHIA.
BeposiTHOCTh TTpou3BeAeHHS IBYX MPOU3BOJIBHBIX COOBITHI paBHA MPOU3-
BEJICHUIO BEPOATHOCTH OJHOIO M3 COOBITUM HAa YCIOBHYIO BEpPOSITHOCTH
APYroro cOOBITHS P YCIIOBUH, YTO IIEPBOE YXKE IIPOU3O0IILIO:

P(ANB)=P(A)P(B|A)=P(B)P(A|B). (1.6.3.1)

Teopema yMHOKeHHsI BEepPOAATHOCTEH TPEX NMPOU3BOJBHBIX COObI-
THI:
P(ANBNC)=P(A)P(B|AP(C|ANB). (1.6.3.2)

CaencrBue 1. Ecou coObiTHE 4 HE 3aBUCHUT OT B, To U coObITHE B He
3aBUCHT OT A.

CaencrBue 2. BepoaTHOCTh MPOU3BEACHUS ABYX HE3aBUCUMBIX COObI-
TUW paBHA MPOU3BEACHHUIO BEPOSTHOCTEN ATHX coObiTui. To ecTh, ecinu
coObITHSI A U B HE3aBUCUMBI, TO

P(ANB)=P(A)P(B). (1.6.3.3)

Crnyyalinble COOBITHSI HAa3bIBAIOTCS HE3AGUCUMBIMU 6 COBOKYHHOCHIU,
€CJIM BEPOSATHOCTh HACTYILICHHS KaXKJIOT0 U3 HUX HE U3MEHSETCs C HACTYy-
MIJICHUEM JIF000M KOMOMHAIIMK OCTaJbHBIX COOBITUH. {151 cmydaliHBIX CO-
ObITUN 4, 4,, ..., 4,, HE3aBUCUMBIX B COBOKYIHOCTH, CIpaBe/jMBa Cle-
Ayrolllas TeopemMa YMHOXEHUSI BEpOSTHOCTEN (HEoOX0IuMoe ycaoBHUe He-
3aBUCUMOCTHU B COBOKYITHOCTH /1 CITyYalWHBIX COOBITHH):

P(ANA,N...NA)=P(A)P(A4)...P(A). (1.6.3.4)

3ameuanue — [lonapHas HE3aBUCUMOCTb CIYYailHBIX COOBITUN HE 03-
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Ha4acT NX HC3aBUCHUMOCTb B COBOKYITHOCTH.

IHpumep 19

BeposiTHOCT TOSIBACHMSI B IMOE€3/I€ BarOHOB Ha KOHTEHHEPHYIO IIJIO-
manaky — 0,1, Ha rpy3oBoii ABop — 0,3, Ha IPOMBIIUIEHHOE NPEANPUITHE —
0,4. OnpenenuTh BEPOATHOCTH MOSIBJIEHUS] B MOE3/I€ BarOHOB Ha BCE TPU
HaIPaBJICHUSL.

Pewenue. O603HaunM cOOBITHE A = {B MOE3]I€ MOSABSITCS BarOHbI HA BCE
TPU HANpaBJICHUS | .

A =4 4, 4, THe A ={NOSABICHUE B IMOE3JIc BaroHa Ha KOHTCHHEPHYIO

IJIOMIANIKY}, 4,= {TOsIBIEHWE B IMOE3/JI€ BaroHa Ha TPYy30BON ABOp},
A,= {nosiBJieHNE B TIOE3/Ic BaroHa Ha MPOMBIIIUICHHOE TipeanpusTue }. [1o-
CKOJIbKY COOBITHS 4,, A, U A, HE3aBUCUMBI (BarOHBI MOSBIISIOTCS B MOE3C

HE3aBHUCHMO JPYyT OT JIpyra ),
P(A) = P(A A, 4,)=P(A)P(4,)P(4,)=0,1-03-0,4=0,012.

IHpumep 20

Ha nmytu nBmxenus tokomotuBa Tpu cBetodopa. Kaxnapiilt u3 Hux amu6o
paszpelaeT, MO0 3anpenacT AajapHeilee IBUKEHNE JOKOMOTUBA C BEPO-
atHocThIO 0,5. KakoBa BepoATHOCTh TOTO, YTO JIOKOMOTHUB CJIETAET TPU OC-
TaHOBKU?

Pewenue. O603HaunM coObITHE A = {JJOKOMOTHUB CIIEJIAECT TPH OCTAHOBKH } .

A=4 A4, 4, TOE A4 = {JIOKOMOTUB CJI€JIa€T OCTAHOBKY Ha MEPBOM CBETO-

dope}, A4,= {IOKOMOTHB cJellaeT OCTaHOBKY Ha BTOpPOM cBeTodope},
A,= {JIOKOMOTHUB CJIeJITa€T OCTAaHOBKY Ha TpeTheM cBetodope}. [Tockonbky
COOBITHSI 4,, A, U A, HE3aBUCUMBI (OCTAaHOBKH JIOKOMOTHBA Ha cBeTo(opax
HE 3aBUCST JAPYT OT Apyra),

P(A) = P(4, A, A)) = P(4)P(4,)P(4,) =0,5-0,5-0,5=0,125.

IHpumep 21

BeposiTHOCTh mpuOBITHSA MOE€3/1a HAa CTaHUMI0O O€3 OMo3/laHus paBHA
0,95. Haiitu BepOSITHOCTH TOTO, YTO YETHIPE MOCIEAOBATEIHHO MPUOBIB-
[IMX Ha CTaHIIMIO TI0€3/a ONOo3aJIH.

Pewenue. O603HaunM coObITHE A = {4eTbIpe MPUOBIBIIMX HA CTAHIUIO
1oe3/1a OT03/aIH } .

A=4, A, 4, TIOE A= {ONO3MaeT T0e3]l, NPHUOBIBIINI TIEPBBIM},

4,= {omo3/maeT moe3/, MPUOBIBIINMA BTOPBIM}, 4,= {OIMO37a€T MOE3]1, MPHU-
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OBIBIIMI TPETHUM |, 4,= {OMO3da€T MOe3/, MPUOBIBIINIA 4eTBEPTHIM . [lo-
CKOJIbKY COOBITHS 4,, A4,, A, U A, HE3aBUCUMBI (ITO€3/1a OTA3/IbIBAIOT HE3a-

BUCUMO JPYT OT JpyTa),

P(A) = P(Al Az A3 A4) =P(A1)P(A2)P(A3)P(A4) =
=0,05-0,05-0,05-0,05=6,25-10"°.

1.7 ®opmyasbl mo1HOI BepossTHOCTH M baiieca

1.7.1 ®opmy.ia MOJIHOI BEPOATHOCTH

dopmysia TOTHON BEPOSTHOCTU SIBJISIETCS CIEACTBHEM TEOPEM CIIOXKE-
HUSI U YMHOXXEHUS BEPOSITHOCTEM.

[Iyctb TpeOyeTcsi ompenenuTh BEPOSITHOCTh HEKOTOPOrO CIy4alHOTO
COOBITUSL A, KOTOpPOE MOXKET MPOU30UTHU TOJBKO C OJHOW U3 THUIIOTE3
H, H,, ...,H,. Toria BepOATHOCTb YKa3aHHOI'O COOBITHSI MO>XHO BBbIUHC-

JUTH 110 hopMyJie
P(A)=i(P(Hi)P(A|Hi)), (1.7.1.1)

T.€. KaK CyMMY MPOU3BEACHUN BEPOSTHOCTH KaXKJAOW TMIIOTE3bl HA YCIIOB-
HYI0 BEpOSITHOCTb COOBITUA A TpHU yCIOBUU H MyJja baiieca nist nepeorpe-
JIEJIEHUS] BEPOATHOCTEN THIOTE3, COMYTCTBYIOIIMX (IPEAIIECTBYOLINX )
HEKOTOPOMY CIy4allHOMY COOBITHIO A, O KOTOPOM CTaJI0 M3BECTHO, YTO
OHO IIPOU3O0ILIO.

[Iycth HEKOTOpOE CitydailHOe cOObITHE A MOXET MPOU30UTU TONBKO C
OJIHOW W3 TUNoTe3 H, H,, ..., H,. IIpuuem u3BecTHbI anpuopHvie (JOOBIT-

HBIC) BEPOSATHOCTH THX THIIOTE3 P(H.,), i =1,n. [IycTh U3BECTHO, UTO COOBI-

tne A mpowusonuno. TpedyeTcs HaATH anocmepuophvie (MOCICONBITHHIC)
BEPOSTHOCTH TUIIOTE3 H,, i=1,n, T. €. IEPECUNTATh BEPOSTHOCTH TUIIOTES,

COITYTCTBYIOIIMX (IIPEALIECTBYIONINX) CIy4ailHOMY COOBITUIO A MPU HaJU-
YUK JOMOJHUTENbHON nHpOopMaluu o HeM. B nanHOM ciyyae Jj1sl BbIYKC-
JICHUSl aroOCTEPUOPHBIX BEPOSITHOCTEH THUIOTE3 HCIHOoyb3yeTcs (GopMyiia
baiieca:

_ PUH)P(A|H) __ P(H,)P(A| H)
P S (puypa| )

i=1

rae P(H,|A) — anocTepuopHasi (IMOCJICONbITHAS) BEPOSTHOCTh TUIIOTE3BI H,

P(H.| A4) , (1.7.1.2)

IpH YCIOBHH, YTO COOBITHE A MPOM3OILIO; P(H,) — ampuopHas (IOOIbIT-
Has) BEPOSATHOCTh TMIIOTE3BI H,, i=1,n; P(A|H,) — YCIIOBHAsE BEPOSTHOCTD
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COOBITHUSI A TIPU YCIOBHUH CIIPaBEUIMBOCTU TUoTe3bl H,; P(4) > 0 — 0e3-

YCJIOBHAsI BEPOSITHOCTh CIy4alHOTO coObITUA A, ompenaensemas mo Qop-
MyJie oJaHoM BepositHocTH (1.7.1.1).

Ipumep 22

N3 neno mponucky BaroH, HYKJArOIINNCS B pEMOHTE, HANIPABJIEH B OJI-
HO U3 TPEX PEMOHTHBIX Jeno. IIpon3BOAUTENBHOCTH 3THUX JENO COOTHO-
caTes kak 6:5:4. BeposarHoctu 6e31edeKTHOrO peMOHTa BaroHOB JJIs TIep-
BOTr'0, BTOPOT'O ¥ TPETHETO JIETIO COOTBETCTBEHHO paBHEI (0,9, 0,95 u 0,85.

a) Hailtu BepOATHOCTH TOroO, YTO HANPABICHBI HA PEMOHT W3 JIETIO
MPOIKUCKH BaroH OyeT OTPEMOHTHUPOBAH 0€3 Ne(EeKTOB.

0) N3BecTHO, YTO HampaBlIEHHbII HA PEMOHT U3 JIENO MPOIUCKH BaroH
ObUT OTpeMOHTHpOBaH 0e3 AedexToB. HaliTu BEpOSITHOCTH TOrO, YTO OH
MOABEPTAJICS PEMOHTY BO BTOPOM JIETIO.

Pewenue. OTHOCUTEIIBHO YCJIOBUM pPacCMaTpuBAEMOr0 CIy4alHOIO
DKCIIEPUMEHTA, COCTOSILIETO B HAIIPABJICHUU HEUCIPABHOTO BaroHa B OJJHO
U3 PEMOHTHBIX JIETIO, MOXKHO BBIBUHYTh TPH HECOBMECTHBIE TUIIOTE3bI:

H,= {BaroH peMOHTHPOBAJICS B IIEPBOM JEIO};

H,= {BaroH peMOHTHPOBAJICS BO BTOPOM JIETO};

H,= {BaroH peMOHTHUPOBAJICA B TPETHEM JIETIO } .

Ilpuuém H, + H,+ H, =Q.

CornacHo yClOBUIO P(H,): P(H,): P(H,)=6:5:4.

YuursiBast CBOMCTBO BEPOSTHOCTEMN TUIIOTE3 P(H,)+ P(H,) +

+ P(H,)=Q, ONIPEICIINM:

6 5 4

P(H1)=E;P(H2)=E;P(H3)=E.

VY cnoBHbBIE BEPOSTHOCTU COOBITUS A = {BaroOH OTPEMOHTHPOBAH 0€3 Jie-
(PeKTOB} MPHU OCYIIECTBICHUU ITUX TUIOTE3 U3BECTHBIL

P(A|H,)=09; P(A| H,)=095; P(4| H,)=085.

a) [Ins onpeneneHust BEpOATHOCTH cOObITUSA A BOCHONb3yeMcsl (hopmy-
JIOM TTOJTHOW BEPOSTHOCTH

P(A):P(H1)P(A|H1)+P(H2)P(A|Hz)+P(H3)P(A|H3):

=£-0,9+i-0,95 +i-0,85 = 0,903.
15 15 15

0) Jlns onpeneneHusl BEPOSITHOCTH TOTO, YTO BaroH MOJBEpraycs pe-
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MOHTY BO BTOPOM JIETIO, IPH YCJIOBHUH, YTO OH OBUI OTPEMOHTHUPOBaH 0e3
nedexToB, Bocmoib3yemcs hopmyoi baiieca

5

= .0,95
P(H,| A)= 3P(H2)P(A 1) _15 =0351.

S (PPl H)) 000

i=1
OTBeT: a) BEpPOATHOCTh TOTO, YTO HANPABICHHBIA HAa PEMOHT U3 JIENO
MPOMKUCKH BaroH OyJeT OTpeMOHTUpOBaH 0e3 nedexton, pasHa 0,903;
0) BEpOSATHOCTH TOTO, YTO BArOH IMOJIBEPTajICsi PEMOHTY BO BTOPOM Jie-
10, MPHU YCJIOBHUH, YTO OH ObLT OTPEMOHTHPOBaH 0e3 nedexToB, paBHa 0,351.

IHpumep 23

Ha copTupoBouHyIO CTaHIIMIO TPUOBIBAIOT MOJMYBAaroHbl, IIaTGOPMBL U
KPBITBIE BaroHbI ¢ BeposiTHOCTAMU cooTBeTcTBeHHO 0,25, 0,3, 0,45. Bepo-
ATHOCTh HEWCIpPaBHOCTH ToiyBaroHa pasHa 0,02, mmardopmer — 0,015,
KkpbITOoro Barona — 0,01.

a) HaillTu BepoOSATHOCTH TOrO, YTO IMOCTYNMBIIWKA Ha OCMOTpP B IapK
npuéMa BaroH OKaKeTCsl HEUCITPaBHBIM.

0) IlocTynuBmMii Ha OCMOTP B MapK MpUEMa BaroH OKa3ajcs HEHCIIPAB-
HbIM. HaliTi BEpOSITHOCTH TOT0, YTO ATOT BAaroH SIBJISIETCS MIaT()OPMON.

Pewenue. OTHOCHTENIBHO YCIOBUM pPacCMaTpuBAEMOr0 CIy4alHOIO
HKCIIEPUMEHTA, COCTOSILIET0 B HAMPABJICHUU BAaroHOB Ha OCMOTpP B MapK
npuéMa, MO>XHO BBIZIBUHYTh TP HECOBMECTHBIE TUIIOTE3bI:

H,= {[IOCTYNUBILIWNA B TAPK BAarOH SIBJIAECTCS [MOJYBAarOHOM };

H,= {IIOCTYNUBIINHI B MapK BaroH sBJISIETCS MIaTHOPMON } ;

H,= {IOCTYNUBLINH! B apK BaroH sIBJISIETCS KPHITHIM BaroHOM }.

Ilpuuém H, + H, + H, =Q.

CornacHo ycloBUIO P(H,)=0,25; P(H,)=0,3; P(H,)=0,45.

VY ca0BHBIE BEPOATHOCTH COOBITUSL A = {IIOCTYNUBIINNA BaroH OKa)KETCs
HEUCIIPABHBIM | MIPU OCYIIECTBICHUH 3TUX TMIIOTE3 U3BECTHBI:

P(A|H,)=0,02; P(4| H,) =0,015; P(A| H,) =0,01.

a) Jlnsa ompenenenust BEpOATHOCTU COOBITUS A BOCTIOIB3yeMCs (hopMy-
JIOM TOJIHOW BEPOSITHOCTHU

P(A) = P(H)P(A|H)) + P(H,)P(A| H,) + P(H;) P(4| H;) =
=0,25-0,02+0,3-0,015+0,45-0,01=0,014.
0) g onpesenieHns BEPOITHOCTH TOTO, YTO MOCTYNUBIIUN Ha OCMOTP
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BaroH SBJISIETCA TIATGOPMOMN, TIPU YCIOBUHU, YTO OH OBLJI HEHCHPABHBIM,
Bocmonb3yeMcs popmyoit baiteca

P(H,)P(A|H,) _03-0,015
0,014

P(H, | A)= =0,3214.

3
(P(H)P(4]| H))

i=1

OTBeT: a) BEPOATHOCTh TOrO, YTO MOCTYNHMBIIMNA HAa OCMOTP B MHapkK
puéMa BaroH OKaXeTcsl HeucpaBHbIM, paBHa 0,014;

0) BEpOSATHOCTH TOTO, UTO MOCTYNUBIINI HA OCMOTpP B MapK npuéma Ba-
TOH OKAa3aJICsl HEWUCIPAaBHBIM, IPHU YCIOBHHM, YTO 3TOT BAaroH SBIIETCS
wiatgopmoii, paua 0,3214.

1.8 ITocaeaoBaTeJILHOCTH HE3ABHCHUMbIX HCNILITAHUMI

1.8.1 IlocienoBaTeIbHOCTH HE3ABUCUMBbIX MCIIBITAHU; HCIIBITAHUS
bepnyauau; cxema bepHyJuiu

IIoBTOpHBIE HMCHIBITAHUS HA3BIBAIOTCS HE3ABUCUMbBIMU, €CIU BEPOSATHO-
CTM MX MCXOJIOB HE 3aBUCAT OT MCXOJOB INPEAIIECCTBYIOIINUX HCIBITAHUAM.
Hampumep, MHOrokparHoe noj0pacbiBaHue KyOuka, cTpenb0a mo Mulie-
HSIM (€CJIM CUMTATh BEPOSITHOCThH MOMaJlaHus HEU3MEHHOMW), Oe30TKa3Has
paboTa OJHOTUITHBIX YCTPOMCTB, HKCIUTyaTUPYEMbIX B OJMHAKOBBIX YCIIOBH-
AX.

Hcenvimanuamvu bepuynnu Ha3bIBalOTCS NOBTOPHBIE HE3aBHUCHUMBIE HC-
NIBITAHUS, B KaXXJOM W3 KOTOPBIX BO3MOXKHBI JIBa MCX0JAa (YCIIOBHO HMe-
HyeMbIE “ycrniexoM” W “Heyhadeil”’), BEpOSITHOCTH KOTOPBIX HE MEHSIOTCS
OT UCIIBITAaHUS K UCNIBITAHUIO. [IpuMepamu ucnibitannii bepHymum ABIsAOT-
Csi: MHOTOKpAaTHOE MOJI0pachiBaHUE MOHETHI (yClieX — BblNaJiecHue repoa);
CTpesib0a Mo MUIIEHSIM B OMaTiIOHE (€CIM CUMTATh BEPOSITHOCTH IMOMaja-
HUS HEU3MEHHOM ); MPOBEpKa aBTOOYCOB Mepe/] BBIXOI0M Ha JINHUIO

O={0, ®,,..., 0, }, (1.8.1.1)
"y", €ecIHB i-M UCHBITAHUU IPOU3OLIEN YCIIEX;

n..n

H', CCIUB I - M MCIIbITAHUH mpou3oluia Heyaada.

I'’IC o, ={

O603HauUM Yepe3 m KOJMYECTBO YCIEXOB B 71 UCHbITaHUsAX bepHymu.
Torma BEpOATHOCTH TOrO, YTO B 7 MCIHBITAHHUSAX bepHyum npou3onact
POBHO k yCIiexoB, onpeensercs Gpopmynoi

P(k)=Cip'q"*, (k=0,n). (1.8.1.2)
®dopmymna (1.8.1.2) HazeiBaercs hopmynou bepuynnu.

25



1.8.3 Haunbo.1ee BeposiTHOE YHCJI0 ycexoB B cxeMe bepHy/uin
Haubonee eeposammuvim uucnom ycnexoe B cxeme bepHysm Ha3biBaeTCs
YUCIIO k,, JUIs1 KOTOPOT'O CIIPaBeIMBO CIEAYIOLIEE IBOMHOE HEPABEHCTBO:

P,(ky —1) < P, (ko) < P,(ky +1), (1.8.3.1)
T. €. BCPOATHOCTH IIOABJICHUA HMCHHO ko YCIICXO0B B 71 UCIIBITAHUAX HC

MEHBIIIE BEPOSTHOCTH TOSBICHUS MEHBIIETO WU OOJBIIETO YUCia yCIe-
XOB, YCM k.

WNuaue, nanbosiee BEpOATHOE YHCIIO YCIEXOB B cxeme bepHymnmm ompe-
NENSAETCS CIEAIONMM JIBOMHBIM HEPABEHCTBOM:

np—q<k,<np+p. (1.8.3.2)

Ipumep 24

Ha aBro6a3e nmeercst necsiTh aBTOMAaIIrH. BeposTHOCTh BbIXO/1a HA JIU-
HUIO KKJ10M 13 HUX paBHa 0,8.

Haiit: a) BEpOATHOCTH TOrO, YTO B ONPEICICHHBIN JEHb HA JIMHUIO
BBIMIYT 9 aBTOMAIMH; 0) BEpOSTHOCTh HOPMAJIbHOM pabOThl aBTO0A3bI B
OJIM>KaNIINK IeHb, €CJIM JIJIsl 3TOr0 HE00X0JMMO UMETh Ha IUHUU HE MEHEE
BOCbMHU aBTOMAIILIMH; B) HAWBEPOSITHEHIIIEE YHMCIIO BBIMIECAIINX Ha JIMHUIO
aBTOMAILIMH U COOTBETCTBYIOIIYIO 3TOMY YHCITy BEPOATHOCTD.

Pewenue. Ilpennonaras, 4To BBIXOJBl MAallMH HA JIMHUIO OCYLIECTB-
JSI0TCA HE3aBUCUMO JAPYT OT JApyra, YCIOBHE 3aJaud MOXKHO paccMaTpH-
BaTh KaK CEPHUIO U3 n=10 HE3aBUCUMBIX HCIBITAHUNA, B KaKJIOM U3 KOTO-
PBIX BEPOSATHOCTb COOBITUSI A = {BBIXOJ aBTOMAIIMHbI HA JUHHUIO} PaBHA
0,8. Toectb p=08, g=1-p=0.2.

a) [lns onpeneneHust BEPOSITHOCTU TOTO, UTO B ONPEJICIICHHBIN JI€Hb Ha
auHU0 BRIMAYT 9 u3 10 mammH aBTO0a3bl, BOCHOJB3yeMcCsl (HhOPMYIIOi
bepnynnm

P,(9)=C\p°q" =%-0,8° 10,2 =10-0,8°-0,2' ~0,2684 .

0) Benem B paccmotpenue coObitie B = {HopMalibHasi paboTta aBToOa-
3b1}. Torma

P(B) = Py(k >8) = P, (8) + By(9) + B, (10) = 0,2718 + 0,2684 +
+0,1074 = 0,6476;
10!

Ro®)=Cop'a’ = 080,27 =10-08'-02° ~02718;
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|
P,(10)=C!p"°¢" = % .0,8.0,2° =1-0,8" -1~ 0,1074..

B) HawuBeposiTHelilliee 4UCIO k, BBIMIEANINX HA JIMHUIO ABTOMAIIWH
HalijeM 1o popmyne np—q<k,<np+ p. OTcrona 7,8<k, <8_8. EnMHCTBEeHHOE
LEJI0€ YUCIIO k,, YIOBJIETBOPSIOIIEE 3TOMY ABOMHOMY HEPABEHCTBY k, =8,
B,(8)~0,2718. DTOMY 3HAQUYE€HUIO k, COOTBETCTBYET HauOOJbIlIEEC 3HAUCHUE
BEPOSITHOCTH B, (8).

1.8.4 IIpeneannas Teopema Ilyaccona

®opmyna bepHymM MO3BOET TOUHO ONPEACTUTh BEPOATHOCTD IMOSIB-
JeHus k ycrexoB B n UcHbITaHusAX bepHymm. OIHAKO MPU n — o« (n >> 50)
npemeHeHne QGopmyiabl BepHyIM OCI0KHEHO BBIYMCICHHEM OOJIBIINX
(pakTOpUAIOB M 3HAUYUTEIIbHBIMU BBIYUCIUTEIBHBIMU IOTPEUIHOCTSAMU,
CBS3aHHBIMU C BO3BEJACHHUEM B OOJIBIIIYIO CTENEHDb YUCEII, OJIM3KUX K HYJIIO.
B nanHoM ciyyae A BbIYMCIIEHUS! BEPOSTHOCTH TMOSBICHUS k YCIIEXOB B
1 WCIBITAHUAX BepHyIM cieayeT UCHoNb30BaTh CHEHHABHBIC MPEIEib-
HBIE TEOPEMBI, pACCMATPUBAEMBbIE HIKE.

IIycTh 4nCIIO SKCIEPUMEHTOB bepHYIIM BEJIUKO (7 — ), & BEPOSITHOCTH
ycrnexa B KaXKJOM U3 HUX Maja (p — 0, p<0,]) TaKUM 00pa3oM, 4TO MPOU3-
BEJICHHE np =\ =CONSt HE MaJI0 U HE BEJIMKO; TOrJa BEPOSTHOCTh IOSBIIC-

HUS POBHO k YCIIEXOB B 71 UCIIBITAHUAX bepHymu:
k

@;g(k):%ek. (1.8.4.1)

np="h

3ameuanue 1 — IlpegenpHas Teopema Ilyaccona mo3Bossier mpubIm-
’KEHHO BBIYUCIISITH BEPOSITHOCTh MOSIBJICHUSI POBHO K MaJIOBEPOSTHBIX YC-
MEXOB B OOJIBLIOM KOJMYECTBE 3KCHEpUMEHTOB. OHAa TeM TOYHEE, 4YeM
MEHbIIE BEPOSTHOCTb YyCIleXa U 4YeM OOJbIle MPOBOIAUTCS HCIBITAHUNA
bepnynm.

3ameuanue 2 — [IpenenbHas Teopema Ilyaccona MOXET IpUMEHATHCS U
B CIIy4ae, €CJIM p BEIHUKO ((1-p)— 0). st 3TOrO cienyer nmoMeHaTh Mec-
TaMH NOHATHA “‘ycmexa’ W “Heyaaud’ . B ciiydae, korna BEpOSATHOCTH ycC-
nexa 0nu3ka k 0,5, 11 BBIYMCICHUS] BEPOSITHOCTU P, (k) MPUMEHSIETCS JIO-

KaJpHAas npejenbHas TeopeMa Myaspa-Jlamnaca, paccMarpruBaeMast HUKE.

Ipumep 25
B nopTy kaxable CyTKU MOXET MOSABUTHCS OJTHO OOJBIIETPY3HOE CYIHO

1
C BCPOATHOCTLIO p=g. BGpOHTHOCTB MOSIBJICHUST OoJiee OJJHOI'o CyaHa B
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TEYEHHE CYTOK MpeHeOpekuMo mana. KakoBa BEpOSITHOCTh TOr0, YTO 3a
Mmecsi (30 gHeit) mopTt moceTart He 6osee 4 CynoB?

Pewenue. Tlpennonarasi, 4To CyJaa MOSBJISIOTCS B MOPTY HE3aBUCUMO
Apyr OT Jpyra, yCIOBUE 3aJaud MOXKHO paccMaTpHUBaTh KaK CEpUI0 U3
n=30 HE3aBUCHMbBIX UCIIBITAHUH, B KKJIOM M3 KOTOPBIX BEPOSTHOCTH CO-

ObITUsL A = {CyaHO MpHUOBIBAET B MOPT} paBHA % JI1st HaX 0K IEHUST BEPO-

ATHOCTH P,(k <4) BOCIIOJIb3YyeMCS IIpeaenbHor Teopemon Ilyaccona

4 4 67551{
Rksd=2 Fk)=2—
k=0 k=0 .

=0,4405.

1.8.5 lIpeneanHubie Teopembl MyaBpa-Jlanaca

JlokaabHas npeneiabHas teopema Myaspa-Jlanuiaca. Ecim B cxeme
beprynmm 0< p<1, TO IPHA n —> o CIPaBEINBA CIEAYIOLIAs TEOPEMA:

lim P, (k)24 1,
2 0(x;)
|
rae o(x,)= NS > — (yHKUOMS TUIOTHOCTH CTAHAAPTHOTO HOPMAJIBHOTO
T
pacrnpeaenenus (pUCyHOK 7), (3HaueHUsI QYHKIIUU ¢(x,) OMPEICISIOTCS 0
k—
TaOJIMIIE U3 IPUIIOKEHHS A); x, =~ —= .
Vnpq
0,44-P(x)
0,3 +
0,2 +
0,1+
T T T T 0 T T T \x
4 3 2 -1 0 1 2 3

Pucynok 7 — @yHKIHS INIOTHOCTH CTAHIAPTHOTO
HOPMAJIBHOTO PacIpeaciICHUs

Caencrsue 1. [Ipu 601b1IKMX 7 BEPOSATHOCTH MOSIBJICHUS POBHO k ycIie-
XOB B 1 UCHbITaHUSAX bepHyinu onpenensieTcss npuOIMKEHHBIM BbIpaxe-
HUEM

Pn(k)z%. (1.8.5.1)

HNurerpainbHas npeneiabHas teopema Myaspa-Jlaniaca. Ecim B
cxeme bepHymiu 0<p<l1, @ n— oo, TOTAA 175 JHOOBIX k U k,, TAKUX, YTO
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0<k <k, <1, CIpaBeIJINBa CIICIYIOIIasl TEOpeMa:
lim (P(k, <m < k,)—D(x,)+D(x,)) =0,

0<p<1

rae o(x,) =ﬁ j e *dz — pyrkus Jlamnaca (pucyHoK 8); x, = ]i/__”p i=12.
1 npq

CaencrBue 2. [Ipu G0nplInX 3HAYEHUSX 7 BEPOSATHOCTH TOTO, YTO YHUC-
JIO YCIIEXOB m B CEpUU 1 UcnblTaHU bepHymnu OyaeT nmpuHaaiexarsb OT-
PE3KY [k;k,], OmpenensieTcsi NpUOIMKEHHBIM BhIPAXKEHUEM

P (k. k,)=P(k, <m< k) =d(x,)—D(x,). (1.8.5.2)

3ameuanue 1 — HenocpeacTBeHHOE BbIUMCIIEHUE 3HAYEHUS! (QYHKIUU

Jlanmaca 3aTpyaHeHO (MHTErpai SBISETCS HeOepyImMMCs), MOITOMY 3Ha-

yeHus: Gpynkiuu Jlamnaca TaOyaupoBaHbl U MPEACTABIECHBI B IPUIIOKEHUN

b. Ilpu ucnoyib30BaHUM TAOJIHUIBI CAEAYET YUUTHIBATh, 4TO QyHKIMs Jlan-

jaca — HEYeTHas, T. €. ®(-x)=-d(x); NpU x >4 PyHkuus Jlannaca npuHu-
MaeT 3HaueHwus, ommskue Kk 0,5 (cM. pucyHoOK 8).

3ameuanne 2 — Teopembl MyaBpa-Jlamiaca mo3BoyisitoT oy4aTh Ipu-
OJIMKEHHOE 3HAYEHUE HMCKOMOM BEpPOSTHOCTH, OJTHAKO OHO TEM TOYHEE,
yeM OJIKe BEPOIATHOCTH ycrnexa p K 0,5 u yem 00Jbliie MpoBOAUTCS UCTIbI-
TaHu beprymm n.

0,5 TO()

=

Pucynok 8 — @ynkuus Jlannaca

IIpumep 26

Jleno MmpoW3BOAUT PEMOHT BaroHOB. BepOSTHOCTH TOro, 4TO PEMOHT
OyneT nmpou3BeAEH O caaveil ¢ mepBoro npeabsaBicHus, paBHa 0,6. Haiitu
BEPOSATHOCTH TOr0, 4TO U3 100 BaroHoB, OTPEMOHTUPOBAHHBIX B JEIIO:

a) poBHO 80 BaroHOB OyJIyT CIAHBI C IEPBOTO MPEIbIBICHUS;

0) ot 40 10 60 BaroHOB OyAyT CAAHBI C IEPBOTO MPEAbSIBICHHUS.

Pewenue. llpennomnaras, 4ro mpoBepka KadecTBa PEMOHTA BaroHOB
OCYUIIECTBIIAECTCS HE3aBUCUMO JPYT OT Apyra, yCIOBHE 3aJ1a4yl MOXHO pac-
CMaTpUBaTh KaK CEPHUIO U3 n =100 HE3aBUCUMBIX UCIBITAHUM, B KQXKIOM U3
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KOTOPBIX BEPOATHOCTD ‘‘ycriexa” {pEeMOHT MPOU3BENIEH CO Clauei ¢ MepBo-
ro npeabssienus} pasHa 0,6. To ectb p=0,6, g=1-p=04.

a) Jlnsa BeIuuCIeHHs] BEPOSITHOCTU cOObITUSI A = {poBHO 80 BaroHoB Oy-
AYT COAHBI C TIEPBOrO MPEIbSIBICHUS } BOCIOIb3YyEeMCsl JIOKAJILHOM Teope-

mou Myaspa-Jlamaca:

2
1 1 e 2. x= 80-100-0,6 ~ 4,08,
4100-0,6-0,4 27 4/100-0,6-0,4

[To Tabnuiiam 3HaYeHUH QYHKIIUM CTAaHIAPTHOTO HOPMAJIBHOTO pacipe-
JeJIeHUs

P(4) =P, (80)=

%

2

e

1
o(x;) = \/ﬂ
HaxOJUM, YTO ¢(x)~0. Clea0BaTeIbHO, BEPOSTHOCTh WHTEPECYIOIIETO
HAac COOBITUS P(4)=P,,(80)~0.
0) [mns Bbramcienus: BepoaTHOCTH coObiTust B = {oT 40 no 60 BaroHoB
OyayT CIOaHbl C TIEPBOTO MPEIBSBICHUS} BOCIOIL3YEMCS WHTETPaJbHOU
teopemor Myaspa-Jlamnaca:

P(B) = Py (40 < m < 60) = D(x,) — D(x,) ,

60-100-0,6 40-100-0,6

X =——o-"==0, Xy =—F——=
1™ /100-06-0.4 2 [100-0,6-0.4

—4,08.

[To Tabmumitam 3Havenuit pynkiuu Jlamaca

D(x,) = 1 J’e77dz
0

NP

HAaXOJIMM, YTO ®(0)=0, d(—4,08) =—-0,49997.
OTcrofa P(B) = P, (40 < m < 60) = D(0) — D(—4,08) = 0+ 0,49997 .
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2 OxHOMEpHBbIE CJIyYalHbIC BeJIMYUHbI

2.1 IloHsATHE CITydyailHOW BEJIMYUHBI

2.2 3aKO0H pacnpeaeneHus Cliyd4aiHON BEJIMYUHBI

2.3 OyHKIMSA pacnpeaeieHus CIy4YalHON BEJIMYMHBI; CBOMCTBA
(yHKIMU pacnpeaeeHus

2.4 OyHKUMSA IVIOTHOCTHU PaCHpEIEIICHNS] HETIPEPBIBHOW CITy4aiiHON
BEJIMYMHBI; CBOMCTBA (YHKIIUHU TUIOTHOCTU pacipeeIeHHUs

2.5 YucnoBble XapaKTEPUCTUKH CITy4YalHbIX BEJIMYUH

2.6 3akOHBI pacrpeaeacHus: AUCKPETHBIX CIyYalHbIX BEITUYHH

2.7 3akoHbI pacrpeesieHus: HeNPEPhIBHBIX CIIyYalHbIX BETUYNH

2.1 IlonsaTHE C/Iy4ailHOM BeJTMYHHBI

Cnyuatinoti eenuyunol Ha3biBaeTCs QyHKIUS & = &(w), KOTOpas KAKIOMY
AIIEMEHTAPHOMY HMCXOAY » MPOCTPAHCTBA AIEMEHTAPHBIX COOBITUN Q Be-
POSITHOCTHOTO dKCIIEpUMEHTA £ CTaBUT B COOTBETCTBUE HEKOTOPOE JEHCT-
BUTEJIHLHOE YHUCIIO X.

Takum o6pazoM, 007aCThIO ONPEACIICHUs CITy4alHON BEJUYUHBI & SIB-
JISI€TCSl MPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOI0B Q, a 00JaCThIO 3HAUYECHUHN —
MHOECTBO JACHCTBUTENbHBIX uncesl R (pucyHok 9).

x,=E ()
—/ x,

x1 5(001)

1) o=—

Pucynoxk 9

[IycTb, HampuMep, B SKCIIEPUMEHTE C MOAOpPAChIBAHHEM MOHETHI OIpe-
neneHa QyHKIus

0,ecnu BeIman repod,

(o) = {

1, ecnin — pemika.

Torma & =¢(w) ABIAETCA CIIy4allHON BEJMYUHOM.
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IHpumep 27

OyHKIUA &=E(w), ONPEACISAIONIAs YUCIO OYKOB HA BEPXHEU I'DAHU WUT-
pPaIbHOM KOCTH, TAKXKE SBJISETCA CIy4alHOW BEJIMYMHOM. 311€Ch 3JIEMEH-
TapHBIMU UCXOJIaMU SIBIIAIOTCS: o, = {BBIMa/ICHUE HA KOCTH [ YHCJIa OUYKOB},
i=1,6. [IpOCTpaHCTBO 3JIEMEHTAPHBIX COOBITHI JAHHOTO BEPOSTHOCTHOTO
OKCIEPHUMEHTA: Q = {0, ®,, ®;, ®,, O, O} .

B manHOM ciyyae cinydaliHasi BEJIMYMHA & — YHCJIO TOYEK HA BEPXHEU
IPaHU UTPATBHON KOCTH omnpezessiercss pyHKiumeit &=¢&(w,) =i, i=16.

W3 npuBeNEHHBIX BBILIE ONPEACICHUN CIEAYET, UTO CIYYAUHAS EIUYUHA
— BEJIMUMHA, KOTOPAas B pE3yJIbTaTe IKCIEPUMEHTA 0053aTEIbHO IPUHUMAET
HEKOTOPOE €IMHCTBEHHOE 3HAYEHUE, OJTHAKO, 3aBE€IOMO HEU3BECTHOE.

IIpumepamy Ciy4yalHBIX BEIWYUH SBISIFOTCA: YUCIO COCTaBOB, IPHU-
OBIBIIMX B TEUEHUE CYTOK Ha CTAHIIMIO; BpEMs MPOCTOS BarOHOB B OXKUa-
HUU pa3rpy3KH; Macca TOILIMBA, U3PACXOJOBAHHOIO B TEYEHUE CYTOK H T. 1.

3ameuanue — YcioBuMcs 0003HAaYaTh CIydailHbIE BEIMYUHBI MAJIBIMU
IpPEUYEeCKUMHU OYKBaMHU: &, 1, ..., & UX 3HAYCHHUS — MaJIbIMUA JJTATUHCKUMU Oy-
KBAMM: X, Xy, ooy X5 oes Vs Voo vovs Vs ooes

B 3aBUCHMMOCTH OT KOJIMYECTBA BO3MOKHBIX 3HAYCHUW CIy4alHBIC BE-
JIMYMHBI PA3JICNISIOTCS HA IBA KJIAcca: JUCKPETHBIE U HENIPEPBIBHBIE.

Luckpemmoii Ha3pIBaETCSA Cly4aliHas BEIMYHMHA &, KOTOpPas B PE3yJIbTaTe
DKCHEPUMEHTA £ MOXKET NPUHUMATh TOJIBKO OIIPENEIICHHBIC M30JIMPOBAH-
HBIE JPYT OT Apyra 3Ha4eHus. MHOXKECTBO 3HAYECHUN JUCKPETHOM CIIy4au-
HOM BEJIMYUHBI, OIIPEAEIIIEMOE IMPOCTPAHCTBOM (), KOHEYHO MJIM CUETHO.

IIpruMmepamy TUCKPETHBIX CIYYaMHBIX BEJIUYUH SIBJISIFOTCS: YUCIIO Baro-
HOB, MPUOBIBIIMX B T€YEHHE CYTOK B JEMO JJIsi MPOBEPKHU; YUCIO Opako-
BAHHBIX JETaJEH, N3TOTOBJICHHBIX B TECYEHUE CMEHBI;, YUCJIO YCIEIIHO Cl1a-
HBIX 9K3aMEHOB U T. [I.

Henpepuvisnou Ha3pIBaeTcs cilydaliHas BeJIMYMHA &, KOTOpas B Pe3ylib-
Tare SKCIIEPUMEHTA MOKET NPUHUMATh BCE 3HAYEHHUSI U3 HEKOTOPOTO MPO-
MEKYTKa WM BCEU YMCIIOBOW OCU. MHOXKECTBO 3HAYECHUM HEIPEPBIBHOM
CIIy4alHOM BEJIMYMHBI, ONPEACIISIEMOE TPOCTPAHCTBOM (2, HECUETHO.

IIpuMmepamMy HENPEPBIBHBIX CIYyYaWHBIX BEJIWYHMH SBJSIOTCA: BpEMS
IIPOCTOSI BarOHOB B OKUJIAHUM PA3TPY3KH; Macca TOIUIMBA, U3PACXOJ0BaH-
HOT'O B TEYEHUE CYTOK H T. [I.
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2.2 3aKoH pacnpe/ieJieHUA CJIYYANHON BeJINYUHbI

3axonom pacnpedenenuss JUCKPETHON CITy4ailHOW BEJIMYMHBI & Ha3bIBa-
€TCSl MPABUJIO, KOTOPOE KAKIOMY BO3MOKHOMY 3HAYEHUIO X BEJIMYUHBI &
CTaBUT B COOTBETCTBHUE BEPOSITHOCTD MOSIBJICHUSI JAHHOTO 3HAYEHUS. 3aKOH
pacnpe/ieJICHUs MTOJIHOCThIO XapaKTEepU3yeT CIy4YailHyl0 BEJIUUYHUHY & C Be-
POSITHOCTHOM TOYKHU 3PEHHUS, T. €. ONpPEeJessieT MHOXKECTBO 3HAaYEHUH, KO-
TOpPOE MOXKET MPUHUMATh BEJIMYMHA, U TO, C KAKUMHU BEPOSITHOCTSIMU Be-
JUYMHA & MPUHUMAET 3HAYEHUS X, X,, ... .

3aKOH pacmpeiesieHUs] CIIy4alHOM BEJIMYMHBI & MOXKET OBITh 3aJaH
Ta0JIUYHO, TpaPUUECKU U aHATTUTUUECKH (Tabnuia 3).

Tabauya 3 — Cnocodbl 3aJaHNs 3aKOHOB pacnpe/ejeHHs CJy4ailHbIX BeJHYHH

TaGnuunbrit I'paduueckuit AHanuTHyecKui
OyHKIUA
- H -
Cronbuo- Mroro SHocpel Oymiuis IUIOTHOCTH
Pan YTOJBHUK CTBCHHAs pacopne- .
panpencieHus Bt pacmpene- (opmyna JICHUS pactiped
auarpamma . HUS
TeHUS P(E=x,) F(x) )
JICB JICB JICB JICB JICB, HCB HCB

Psaoom pacnpedenenus HazbiBaeTcs TablMIA, B KOTOPOW HEMOCPEJCT-
BEHHO yKa3aHbl BO3MOJKHBIC 3HAUCHUS CIy4allHOW BEIWYHMHBI &
(X, X,y ..., X,, ...) U COOTBETCTBYIOIIIMEC UM BEPOSTHOCTH p, (Tabmuia 4).

Ilprgem p, >0, > p, =1.

Tabnuya 4 — Psin pacnpesesieHusi JUCKPETHBIX CJIYYaiiHbIX BeJIMYHH

X X, X, . X,

PE=x,) D D, D,

JInst HarJIsSIAHOCTH PSiJl pacOpe/ieSICHHUs] CIIy4alHbIX BEJIMYMH MOYXHO
npeactaBuTh rpaduuecku. [lo ocu abciuce OTKIaABIBAIOTCS BO3MOXKHBIC
3HAYEHUSI CIIyYalHOW BEJIMYMHBI, a M0 OCU OPJUHAT — BEPOSATHOCTH COOT-
BETCTBYIOIIUX 3HaueHUU (pucyHOK 10).

A A
i i MHOroyronsHuK
p CronGuosas uarpamma p Y
pacnpesieneHus

P P

P2 D3 Pa P2 D3 Pa

X1 X2 X3 X4 Xi X1 X2 X3 X4 Xi

Pucynok 10 — I'padudeckue criocoObl 3ajaHUs 3aKOHOB pacTpeIeIICHuUs
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JUCKPETHOM CIIy4aliHOW BEJIMYHHBI
2.3 OyHknuA pacnpeaeeHus CJIy4aiHol BeJIMUYNHbI; CBOICTBA
(pyHkuum pacnpeaeaeHus

VYHuBepcalbHbBIM CIIOCOOOM 3a/JlaHUsI 3aKOHA PACIPEICNICHUs MPOU3-
BOJIbHOW CIy4ailHOW BEJIMYMHBI SIBIISETCS QYHKIMS PACIIPEICIICHUS.

Dyuxyuetl pacnpedenerus F(x) CIydailHOM BEJIMYUHBI £ B TOYKE X Ha-
3BIBAETCSI BEPOSITHOCTD TOT'O, YTO BEJIWYMHA & NPUMET 3HAYCHUE MEHBIIIE
X, T. €. (pyHKUMS pacrupeesNeHUus OIpPEAENIeT BEPOATHOCTb COOBITHS
{E<x}:

F(x)=P(E<x). (2.3.1)

OyHKUHSA paCOPENCICHUsT MPOU3BOJIBHOM CIYyYalHOM BEJIIMUMHBL &

o0JaiaeT ciaeayoUMMU CBOMCTBaMHU:

CBoiicTBO 1. F(x)>0, T. €. QyHKUUS pacnpeaesieHus — HEOTPUIATElb-
Has (QyHKIIMSL

CBOMCTBO 2. F(—0)=0.
CBoiicTBO 3. F(0)=1.

CsoiictBo 4. Ecii x, <x,, TO F(x,)<F(x,), T. €. (QYHKIUS pacrpeiee-
HUS — HEeYObIBaromIas GyHKIIHSL.

CroiicTBo 5. Ecmu x, <x,, TO P(x,<E<x,)=F(x)-F(x,), T. €. BEpOAT-
HOCTB TOTO, YTO CIy4aliHas BEJIMYMHA MPUMET 3HAUYCHUE, MPUHAIJICKAITICE
MOJIYUHTEPBANY [x,, x,), paBHA MIPUPAIICHUIO (QYHKIIUN pacnpeacsieHus] Ha
ATOM MOJyHHTEPBAJIE.

CBolicTBO 6. F(x—0)=F(x), T. €. (QYHKUUS pacrpeieieHus] HenpepbIBHA
CJICBA.

3ameuanme — Y NUCKPETHBIX CIy4alHBIX BEJIMYUH (QYHKLIHS pacrpese-
JIeHUsl SIBJISIETCSL pa3pbIBHOM cryneH4yaTon (yHKUMEH (MMeeT pa3pbIBbI B
TOYKAX, COOTBETCTBYIOIIMX BO3MOKHBIM 3HAYCHHSIM CIy4aliHOU BEINYM-
HbI); Y HEMPEPBIBHBIX BEJIWYUH (PYHKIUS paclpe/eieHusl HepepbIBHA HA
BCEU YUCIIOBOU OCH.

Ipumep 28
B neno st npoBepky, HE3aBUCUMO JIPYT OT APYra, NOCTYNa0T M0JIyBa-
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TOH, IaTopmMa U KPHIThIA BaroH. BeposTHOCTH MOCTYIIJICHHS B TECUCHUE
3aJIaHHOT'0 UHTEPBaJIa BPEMEHHM ¢ JJIsl HUX COOTBETCTBEHHO paBHhI: 0,6, 0,7
u 0,75. PaccmarpuBaercst ciyyaiiHasi BEJIMYMHA & — YKUCJIO BaroHOB, IO-
CTYNUBIIMX HAa MPOBEPKY B JIETIO B TE€UEHHE BpeMHU ¢. [locTpouts psij
pacrpeieiCHUs] U BBIUMCIUTh (PYHKIIUIO paclpenesieHus] JaHHOW Cirydai-
HOM BEJIUYHUHEI & .

Pewenue. Bo3MoxHbIE 3HaUEHUS TAHHOW CIy4allHOW BeIMYMHBI &: 0, 1,
2, 3. 3anuieM UX B BEpXHEW CTPOKE psijia pacnpeaeneHus. /s onpenene-
HHUSI BEPOSITHOCTENW BO3MO)KHBIX 3HAYEHUU JAHHOW CIy4aMHOM BEIMYWHBI
BBEJEM B PACCMOTPEHUE COOBITHA: 4, = {TIOCTYIJICHHE B JIETIO B TCUCHUE
BPEMEHH ¢ i-TO BaroHaj, (i=13); B,= {IIOCTyIUIEHHE B JICTIO j BarOHOB B
TeYEHHE BPEMEHH ¢ |, (j =13). CoObITHE B, MOXHO IPECTABUTDH B BUJIE:

B, = Z M Z2 M Z ;

B =4 mZmZqu\Az mZuZmZmAB;

B, =4 N4, mZuAl mZmAB qu\Az NA4,,

B,=A4NA,NA4.

[IpumMeHsist TeopeMy CII0XKEHHUSI BEPOATHOCTEH HECOBMECTHBIX COOBITUN U
TEOpEMY YMHOKCHHS BEPOSTHOCTEH HE3aBUCUMBIX COOBITHIA, BHIYUCIISIEM

P(E=0) = P(B,) = P(4)P(4,)P(4)=0,4-03-025=0,03;

P(&=1)= P(B) = P(4)P(4)P(4)+ P(4)P(4,)P(4)+

+ P(4,)P(4,)P(4;)=0,6-0,3-0,25+0,4-0,7-0,25+0,4-0,3-0,75 =

=0,205;

P(§=2)= P(B,) = P(4)P(4)P(4)+ P(4)P(4,)P(4)+

+ P(A)P(A,)P(4;)=0,6-0,7-0,25+0,6-0,3-0,75+0,4-0,7-0,75 =

=0,45;
P(£=3)= P(B,) = P(4,)P(4,)P(4;) =0,6-0,7-0,75 = 0,315 .

Takum o0pazom, psll pacnpeaesieHUs] CIy4ailHONM BEIUYMHBI & UMEET
BUJL:

X, 0 1 2 3
P(E=x,) 0,03 0,205 0,45 0,315

4 4
Yb6enumcs, 4to » p =Y P(E=x)=1.
i=1 i=1

CronOuoBasi quarpaMMa U MHOTOYTOJIBHUK paciipeaesieHus], IpeIcTaB-
JSIOIINE Pl PacCTpeieiICHUs] 3TOM CIIy4ailHOM BETMYUHBI, U300pa’KECHbI
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COOTBETCTBEHHO Ha pucyHke 11, a, 6.

} P § P
0,45 0,45 |

0,3

0,15

i

>

a) 0 1 2 3 6) 0 1 2 3

Pucynox 11 — I'paduueckue ciocoObl 3a7jaHusl 3aKOHOB PacIpeesICHHS
JUCKPETHOH CIIy4aliHOW BEJIMYHHBI

Omnpenenum 3HadYeHUE PYHKIMU pacTIpeaeeHUsT F(x)= P(£ < x) JJISI BCEX
BO3MOKHBIX 3HAUCHUU X:

npH x € (—0;0], F(x)=P(E<0)=0;

npu x € (0;1], F(x)=P(E=0)=0,03;

npu xe(1;2], F(x)=P(E=0)+ P(E=1)=0,03+0,205=0,235;

npu xe(2;3], F(x)=PE=0)+PE=1)+P(E=2) =

=0,03+0,205+0,45= 0,685

IpU xe[3;+0), F(x)=PE=0)+PE=1)+PE=2)+PE=3)=

=0,03+0,205+0,45+0,315=1.

Takum oOpazom,

0; mpu x € (-o0; 0];
0,03; pu x € (0;1];
F(x)=40,235; mpu x € (1;2];
0,685; pu x € (2;3];

L npu x € (3;+ o).

['paduk pyHkumm F(x) n300paxk€H Ha pucyHke 12.

A F(x)
1 <

0,75

0,5

025

0 1 2 3

< X

Pucynok 12 — I'paduk ¢pynkuun F(x)

2.4 OyHkuus MJIOTHOCTH pacnpee/ieHisl HelpepbIBHOM CJIyYaiHOU
BeJMYMHbL. CBOMCTBA PyHKIMHU IJIOTHOCTH pacnpeaeeHust

Paccmorpum HeEnmpepbeiBHYIO CilydallHyr0 BenuuuHy &. Ha ocHOBaHumn
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CBOMCTBa 5 QyHKIMU pacmpeaesieHus (cMm. moapas. 2.3), HalieM BeposT-
HOCTh TIOTIaJaHUs BETUYUHBI & B TTOJYUHTEPBAT [x,, X, + Ax) :

P(x, <E<x +Ax) = F(x, + Ax) - F(x,).

Pa3znenmm o0e yactu paBeHcTBa Ha Ax U miepeiiaeM K nipeaery mpu Ax—0:

< _
lim P(x, <E<x +Ax) _ lim F(x, +Ax)—F(x))

lim . lim . =F'(x))=f(x)

[Ipenen oTHoOmEeHUS pHUpaIieHus QYHKIUN K TPUPAIICHUIO apTyMEHTa
IpHU CTPEMIICHUH TPUPAIICHUS apTyMEHTa K HYJII0 — €CTh IMPOU3BOHAS
GyHKIMH pactipeneneHus F(x) B TOUKE x,. Ty IPOU3BOJHYIO IPUHSTO Ha-
3bIBaTh @hyHKyueu niomuocmu pacnpeodenenus (auddepeHmanTLHON
(dyHKIMEN pacnpeneneHus) CiIy4aitHOW BEJIMYUHBI & U 0003HAYaTh f(x).
Takum o6pazom, ¢yrKkyus niomuocmu pacnpeoeiieHus HEIPEePhIBHON Be-
JUYUHBL & B TOYKE X XapaKTEPU3YeT BEPOATHOCTH TOMAJAHUS 3HAYCHHUSI
CIIy4aifHOU BEJIMYMHBI £ B OKPECTHOCTh TOYKH X, OTHECEHHYIO K BEJIMYMHE
JAHHOU OKPECTHOCTH Ax :

f(x)= lim = F'(x). (2.4.1)

Ax—0

P(x<E<x+Ax)
Ax

BeposTHOCTHBII cMBICT QYHKIMU f(x) 3aKJIOYaeTcss B TOM, YTO OHA
YKa3bIBAET, HACKOJIBKO BEPOSATHO 3HAUYECHUSI HEMPEPBIBHOW CIIy4alHOW Be-
JIMYMHBI & TIONAAyT B OKPECTHOCTH TOUKH X .

@yHKIUSA UIOTHOCTH PACIIPENCIICHUS ITPOU3BOJIBHON CIy4aliHOW BEJIN-
YUHBI & 00JIaJJaeT CIAEAYIOIMMU CBONCTBAMU:

CaoiicTBO 1. f(x)>0, T. €. (YHKUHUS [JIOTHOCTH PACIpECIICHUS — HE-
OoTpuLATENbHAS PYHKITHSL.

CBoMCTBO 2. f(x)=F'(x).

CBolicTBO 3. P(x, <E<x,)= j F(x)dx .

CBoiicTBo 4. j F(x)dx =1.

CBoiCTBO 5. [ f(x)dx=F(x)).

3ameuanne 1 — BeposTHOCTb TOTO, YTO HenpepuvléHas ClydailHas BEIu-
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YyHA MPUMET 3HAYCHUE x,, PaBHA HYJIIO, T. €. P(=x)=0. BMecre ¢ Tewm,
COOBITHE {£=x,} HE SBISICTCS HEBO3MOXHBIM. JlaHHOE 3aMeuaHHE MOXKET

OBITh OOBSCHEHO TEM, YTO MHO>KECTBO BO3MOXKHBIX 3HAYCHHUI HEMPEPhIB-
HOW CJIIy4YallHOM BEJMYMHBI HECUETHO, CJIEIOBATEIBbHO, MPUHATUE OJHOTO
M3 HUX — €CTh MPAKTUYECKU HEBO3MOXKHOE COOBITHE.

3ameuanne 2 — Ha ocHOBaHMM TIPEBIIYIIETO 3aMEYaHusl, JIsl HEmpe-
PBIBHOM BEJIMYMHBI & COOBITHS {£<x} U {{<x}, a TAKXKE UX BEPOSATHOCTHU
OyZeM OTOXKIECTBJISITh. AHAJOTUYHO JJIsI COOBITHI {£> X} U {&>x,} .

3ameuanne 3 — IlpuBenem emnie OJHO OMpPEAECICHUE MOHITUS HEMpe-
PBIBHOM CIIy4ailHON BEIMYMHBL HHenpepvignou HA3bIBa€TCs CllydaiiHas Be-
au4rHa, QYHKIUS pacrpeaesieHusl KOTOPOH HelpephiBHA U ONPEACIIICTCS

BBIPAKCHUCM F(x) = j f(t)de.

3ameuanne 4 — OyHKIUA TUIOTHOCTH PacHpeeieHUs OmpeeiieHa
TOJILKO JIJTS HETPEPHIBHBIX CITYYANHBIX BEJTUYMH.

2.5 YnciioBble XapaKTePUCTHKH CIYyYANHBIX BeJIUYUH

2.5.1 XapakTepuCTHKH IO0JIOKECHUS

CitydaiiHble BETMYUMHBI B BEPOSITHOCTHOM CMBICIIE TIOJIHOCTBIO XapaKTe-
pPHU3YIOTCS 3aKOHaMU pacrpeaesieHus. OJHaKo Ha MPAaKTUKE 3HAHHE 3aKOHA
pacIpeaesieHusl CIIy4allHOM BEJIWYMHBI YacTO OKa3bIBACTCS W3JIUIIHUM.
WNuorpa ObIBaeT OCTATOYHBIM 3HATh JIMIIL OTAEIbHBIE YKCIIOBBIE Mapa-
METPBI, XapaKTEPU3YIOUIUE CYILIECTBEHHBIE YEPTHI 3aKOHA PaCIpeIeIICHHUS
MCCIIEYEMOU CIIyYalHOW BEJIMYMHBI I HEKOTOPBIE €€ XapaKTEPHBIE 3Ha-
YEHUSL.

XapakTepuCTUKH, BbIpaXarollue B cxkaTod gopme Hamboiee Cyliect-
BEHHBIE OCOOCHHOCTU pacCIpe/iesIeHUs] CIy4yaliHON BEJIMYUHBI, HA3bIBAIOTCS
YUCTOBLIMU XapaKmepucmukamy CIydaiHou BeIMYuHbL. Bece yucnoBbie xa-
PaKTEPUCTUKHU CIYYalHBIX BEJIMYHMH Pa3JCisiOT HA XapaKTEPUCTHUKH I10JIO-
KEHUS, PACCESHUS, XapaKTEePUCTUKN aCHMMETPHUH U dKcliecca (Tadbnuua 5).

Tabruya 5 —YnucI0BbIe XAPAKTEPUCTHKH CJIYYAlHBIX BeJMYUH

XapakTepucTuka
TIOJIOKEHHS paccesHus aCUMMETPUH JKCIIecca

* MaTEeMaTHYECKOE = cpeiHee KBaJpaTH-
OKU/IaHUE YEeCKOe OTKJIOHEHHE

* KOOPPUIHEHT * KOOPPHUIHEHT
" MOJIa = UCTIepCUs

aCUMMETpUHU JKcLIecca
= MeIuaHa * KOOPPHUIHEHT
* KBAHTWJIH BapHalLluU
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Mamemamuueckum oxcudanuem CIyd9aiHOW BEIIMUUHBI & HA3BIBACTCS
YUCJIO M[E], XapaKTEpU3YIOIIEE CPEAHEE 3HAUYCHUE CIIYYalHOW BEJIWYWHBI
C y4€TOM BEPOSITHOCTEW €€ 3HaYCHUM. MaTeMaTuyeckoe 0XXUJIAHUE IUC-
KPETHOM CIIy4allHON BETUYUHBI & BBIYUCISICTCS 0 popMyIie

MIE]=Y % P(=x), (2.5.1.1)

a HeMpepbIBHOU CITy4ailHOM BETUUHHBI & — 110 (hopMyIie

MIEL = [xf (o), (2.5.12)

—00

€CJIM COOTBETCTBYIOIIAsl CyMMa WJIM MHTErpan cXoAsrcs adbcomatoTHo. B
MIPOTHUBHOM CJIy4ae TOBOPSAT, YTO MATEMATUYECKOE OXKUJIAHUE Y CIIyUailHOM
BEJINYUHBI & OTCYTCTBYET.

l'eomempuueckutl cMblCl MAMeMaAmMUYecKo20 OHCUOAHUS 3aKITI0YACTCsI
B TOM, YTO M[&] «ypaBHOBEILIMBAET» CUCTEMY «OajoK», COOTBETCTBYIO-
HIYI0 CTOJIOLIOBOM JuarpaMme JUCKPETHOM CIydaiHON BEJNIWYUHBI (pHUCY-
HOK 13, @), M KpUBOJWHEHHYIO Tpameruio, 00pa3oBaHHYIO (GYHKIIHEH
MJIOTHOCTH pachpeesieH!s] HEMPEephIBHON CITy4yaltHOM BEJIMUUHBI (PUCYHOK
13, 6), mo3TOMy MaTeMaTHYECKOE OXKWJAHWE HA3BIBAIOT TAKXKE CPEIIHE-
B3BEILICHHBIM (B3BEILICHHBIM M0 BEPOSITHOCTSIM) 3HAYEHHEM CITy4allHOU Be-
JIMYUHBI & .

? P(E=x) A fx)
045 06 |...

03 0.4

0,15 0,2
X

X

0 A 3 0 VAP
a) Mg] 6) Mg

Pucynok 13 — ['eoMeTpuyeckuii CMBICT MAaTEMaTUYECKOTO OKUIaHUS

MatemaTuueckoe 0XXKHAaHHUE MPOU3BOJILHON CIIy4ailHOM BETUYHHBI 00-
JAJAET CIENYIOIUMUA CBOVCTBAMHU.

CsoiicTBOo 1. M[a]=0a, Te o —const.

CBOMCTBO 2. M[ot]=aM[E], TAE a— const, & — MPOU3BOJIbHAS CIIy4ai-
Has BEJIMYHHA.
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CBoicTBO 3. M[E+n]=M[E]+M[n], TAE & U n — NIPOU3BOJILHBIE CITy4ail-
HbIC BEJIMYUHEI.

CroiicTBO 4. M[£-n]=M[E]-M[n], TA€ & U n — IPOU3BOJILHBIE CITy4ail-
HbIC BEJIMYUHBI.

CaoiicTBO 5. M[En]=MEIM[n]+M[(E~MIEDM - MM])]=
= M[EIM[n]+p,, , TAE & U n — IPOU3BOJILHEIE CIIydYalHbIE BEIUWYUHEL, .,

— KOpPEeNAYUOHHBIUL MOMEHM CITyYaWHbIX BEJIMYMH & U 1.

CBoicTBO 6. M[En]=M[EIM[n], TAE & U n — HE3aBUCUMBbIC CIIyYalHbIC
BEJIMYMHEI.

CBoiictBo 7. Ecmn P(a<&<pB)=1, TO M[E]e[a,B], T. €. MATEMaTHYECKOC
0’KUJAHUE MPOU3BOJILHOW CIy4YaWHOMW BEJIIMYMHBI & NPUHAJICKUAT UHTEP-
BAJIy MEX1Y MUHUMAJIbHBIM U MAKCUMAJIbHBIM BO3MOYKHBIMU 3HAYEHUSIMHU
CIIy4allHOW BEJIMYMHBI & .

Mooa — Hauboiniee BEpOSITHOE 3HAYEHUE CIy4yalHON BEJIMYUHBI &, 000-
3Ha4YaeMoe Mod[¢]. Moay MHUCKPETHOW CIIyYalWHOM BEJIMYUHBI & OIpEle-
AT TpadUyecKkd Mo CTOJOIOBOM Auarpamme, Kak alcuuccy cTosona,
MMEIOILIET0 HauOOJBIIYIO BBICOTY (pUCYHOK 14, a). B npumepe 28 naunbo-
Jiee BEPOSITHBIM YMCJIOM BAarOHOB, IMOCTYNUBIINX HA MPOBEPKY B JIETIO, SIB-
JSIE€TCA YUCIIO 2, CIIEIOBATENBHO, Mod[E]=2. Moay HEnpepbhIBHON BEINYU-
HBbI ONPEAEIISIOT KaK 3HAUEHUE BEJIMUYHUHBI, B KOTOPOM (YHKIUSA MIJIOTHOCTH
pacripeie/ieHus f(x) UMEET MakKCUMyM (puCyHOK 14, 0).

A P(<";=x) nf(x)
0,45 0,6 |-

03 04

0,15 0,2

X ‘[x
0 > 0 ——p

a) O I Modg] 3 6) Mod[E] 2 3

Pucynok 14 — Onpesnenenre MObl C1y4yalHbIX BEIMYUH
3ameuanue 1 — Hekotopeie ciyyaliHble BEIMYHMHBI MOTYT HE HMETh

MO/IbI (BCE 3HAYEHUS PABHOBEPOSITHBI) WJIM UMETh HECKOJILKO MOJ. B sToM
CJIy4ae pacnpeAcsICHNUE CIy4YailHOM BEJIMYMHBI HA3bIBAIOT MOJUMOIAIBHBIM.
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Meoduanoii Ha3bIBAaCTCS 3HAYCHUE CITy4alHON BEIMYMHBI &, 0003HAUae-
MO€ Med[£] W ISl KOTOPOTO P(§ < Med([E]) = P(&§ > Med[£])=0,5, T. €. BEJIMUMHA
¢ OJIMHAKOBO BEPOSITHO MPUMET 3HAYEHWE, MCHBIIICE WIIH OOJIbIIIee MeIrua-
HBI, IO3TOMY MEJMaHy Ha3bIBAIOT CPEIHEBEPOSTHBIM 3HAUYCHHEM CIIydail-
HOM BEJIMYUHEI & . YUHUThIBas onpeneneHue Gynkiuu pacnpeaencaus (18),
F(Med[£]) = P(€ < Med[£]) =0,5.

3ameuanune 2 — MenuaHa onpenelieHa JUIb JJIsi HEMPEPhIBHBIX CIIy-
YaWHBIX BEJMYUH. J[JIs1 TUCKPETHBIX CIy4alHbIX BEJIMYUH MHOXKECTBO 3HA-
YEHUH X, YIOBJICTBOPAIONINX CBONCTBY MEIUAHBI F(Med[£])=0,5, 0O Oec-
KOHEUYHO, JINOO SBIISETCS IMyCThHIM.

l'eomempuueckuil cmvici MeOuansl 3aKIIOYAETCS B TOM, YTO MpsMast
x = Med[£] NENUT IUIONIalb KPUBOJMHEWHON Tparenuu, 00pa3oBaHHOM Ipa-
(¢ukoM (YHKUHUM TIIOTHOCTH HEMPEPHIBHOM CIIy4alHOM BEJIMYUHBI & U
OChIO abciuce, momnojiaM (pUCYHOK 15). YuuThiBasi, 4To IIJIOMIAIL YKA3aH-
HOM KPUBOJIMHEWHOH Tpameuuu paBHa €AMHUIIE (CM. CBOMCTBO 4. f(x)),
S, =8,=0,5.

A f0)

0,6 |-

0,4

L

0 Medfg] 2

Pucynok 15 — I'eoMeTpuyeckuii CMbICT MEIUAHbI

Keanmunvio pacnpeoenenusa CiiydalHOW BEJIMYUHBI & YPOBHS o HA3bI-
BACTCS 3HAYEHUE X BEJMYMHBI &, U1 KOTOPOTO BBIMOJIHIETCS PAaBEHCTBO
F(x)=1-a, T. €. BEPOSITHOCTb TOTO, YTO CIydailiHas BEJIMYMHA & IPUMET
3HA4€HUE, MEHbIIEE, YEM X, paBHa 1-a. KBaHTMIM pacnpeneneHus ciy-
yaiiHOM BemmuuHbl & ypoBHed 0,25 um 0,75 Ha3bIBAIOTCA KEapmuisimu.
KBanTune pacnpenesieHuss HEMPEPbIBHOM CIy4YaliHOW BEJIUYMUHBI & YPOBHS
0,5 sBageTca MeauaHON JAaHHOM BEJIIMYMHEI.

2.5.2 XapakTepucTHKH PaccessHUs

Jlucnepcuen cnydailHOW BEJIMUMHBI & HA3bIBACTCS YUCIO D[E], Xapak-
TEPU3YIOLIECE MEPY PACCESHUSA 3HAYCHUU CIIyYalHOM BEJIIMYUHBI BOKPYT €€
MaTEMaTUYECKOrO OXHUJAHUS W PABHOE MaTEMAaTUYECKOMY OXHUIAHUIO
KBAJIpaTa OTKJIOHEHUSI 3HAYCHUW CIIy4YallHOM BEJIUYUHBI & OT M[E]:
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D(&) = M[(E-M[E])]=M[E"]- M[E]. (2.5.2.1)
Jlucnepcust TUCKPETHOW ciydallHOM BEIMYMHBI orpezesnsercs no ¢op-
Mmyiie (2.5.2.2), a HenpepbIBHOU — 110 popmyiie (2.5.2.3):

D) = Y4 P(6 =) - Mg, (2.5.2.2)

D)= [ ¥ f(x)dx—M7[g]. (2.5.2.3)

—0

Jucniepcusi TpoU3BOJIBLHOM CIIy4ailHOM BEJMUYMHBI OOJIAZIACT CJICIYIO-
IIIUMHU CBOMCTBaMH.

CBoiicTBO 1. D(£)>0, T. €. IHCHEPCHS IPOU3BOJIBHON CIIy4allHOM BEU-
YUHBI & — HEOTPUIIATEIIbHA.

CBoicTBO 2. D(00)=0, 7A€ o— const. To ecTh nucnepcus HecaydaitHOU
BEJIMYMHBI paBHA HYJIIO.

CroiicTBO 3. D[at]=a’D[E], TAE o— const, & — MPOU3BOJIbHAS CITy4dail-
Has BEJIMYHHA.

CsroiicTBO 4. D[E+n]=D[E]+ D[n]+2p,, , IA€ & U N — IPOU3BOJIBHBIE CIIy-
YaWHBIE BEJIUYUHBL, p. =M[(E-M[E])(n—M[n])] — KOPPENAYUOHHBIL MOMEHM
CIIy4alHbIX BEJIWYUH & U 1.

CBOMCTBO 5. D[g+n]=D[E]+D[n], TAE & U n — HE3ABUCUMBIE CITy4alHbIC
BCJINYUHBI.

CBoMCTBO 6. D[o+&]=D[E], TNI€ o~ const, & — MPOU3BOJIbHAS CIydaiiHas
BCJIMYMHA.

CBoMCcTBO 7. D[en]= D[E]DM]+M*[E)D[n]+ DEIM>[n], TAEC & U n — HE3aBU-
CHUMBIC cnyqaﬁHLIe BCJIMUHNHBI.

CaoiictBo 8. [lucnepcusi ciaydyallHOW BEJIWYMHBI UMEET Pa3MEPHOCTh
KBaJpaTa pa3MEpHOCTH cnyan/IHon BEJIUYMHBL. Tak, ecnu cnyan/IHaﬂ BeI-
YMHA UMeeT Pa3MEepHOCTb “4ac”, TO MCIIEPCHs JAHHON BETHUMHBI — “yac’

Cpeonum KsaOpamuueCKuM OMKIOHEeHUeM CIy4allHOM BEJIMYWHBI i
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HAa3bIBAETCS YUCIIO of&], PABHOE MOJIOKUTEIbHOMY 3HAaYECHUIO KBAaJPATHOTO
KOPHS M3 JUCIIEPCHUH, T. €. o[&]=+/D[E]. Takum 06pa3om, cpeaHee KBaapa-
THUYECKOE OTKJIOHEHHME of¢] MMEET Pa3sMEpPHOCTb, PABHYK) PAa3MEPHOCTH
ciiy4aiHOM BennuuHbl &. CpenHee KBaApaTUYECKOE OTKIIOHEHUE of&], KaK
U IUCTIEPCHsl, XapaKTEepU3yeT CTeNeHb pa30poca 3HaUYeHUM ciydyailHOl Be-
JUYUHBI & BOKPYT M[&]; 4eM Oofblie pa3zdpoc, TeM Ooiblie D[E] U ofE]

(pucyHok 16).

Koa¢ppuuuenmom eapuayuu cnydaiiHOW BETUYUHBI & HA3bIBACTCS
ol¢]
M[E]
HACKOJIBKO XOPOIIO MareéMaTUYecKoe OXKUJAaHUE M[E] MPEACTaBIsACT Psif

JUCIIO V[E], ONMpEACIIIEMOE BBIPAKCHUEM V[E]= , XapaKTepu3ymolee,

BO3MOXKHBIX 3HAYCHUU CITy4YaWHOWU BEJIUYUHBI & .

+ )

c[€]=0,5; D[£]=0,25

"\ ofel1; D=1

-~

Sw.o 0[E]=2: D[E]-4

>
>

X

Pucynok 16 — Mimtoctpanus 3HaueHUI CpeHUX KBAAPATUIECKUX
OTKJIOHEHUI U JUCIEPCUU PA3JINYHBIX CIydailHbIX BEIUYNH

2.5.3 MoMeHTHBI CiIy4ailHbIX BeJIMYHH; XapaKTEePUCTHKH
aCHMMeETPHH M JKCIecca

Momenmom cnyuaiinou eruuunst & k-rO TIOPSIKA HA3BIBAETCS YHMCIIO
M[(E-a)'], THE @ — TPOU3BOJIBHOE YHUCIO. ECIM @ =0, TO MOMEHT Clly4yau-
HOW BEJIMYMHBI HA3BIBACTCS HAUAIbHbLIM (v, = M[E']), €ClU a = M[E], TO MO-
MEHT CIy4YaHOW BEJMYHUHBI & HA3BIBACTCS YEHMPAIbHbIM MOMEHTOM k-TO
nopsaKa (k, = M{(€-M[ED]).

OueBuaHO, 4TO v, =M[E"]=1; v,=M[E]; v,=MI[E]; 1, =M[(E-M[ED']1=1;
n =M[E-MI[E]]=M[E]- M[M[E]]=

=M[E]-M[E]=0; p,=M[(E-M[E])’]=DIE].

[Ipu 5TOM 1IEHTpaIbHBIC M HAYAIbHBIE MOMEHTHI CBSI3aHBI MEKITY CO00#
CJHEYIOIMMU COOTHOILICHUSIMU ;

Ho=15 W, =05 p,=v, _(Vl)z; Hy = V3 =3v,v, +2V12; Hy =V, =4V, +6V2V12 _3;1 .
PaccmMoTprM HECKOIBKO Ba)KHBIX OCOOCHHOCTEW IEHTPaJTbHBIX MOMEHTOB
CTapIIUX MOPSIKOB.

Koagpdpuyuenmom acummempuu (CKOIMIEHHOCTH) paclpeaesICHUs CITy-
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JalHOM BEMYMHBI & HA3BIBACTCS YMCII0, BBIYUCIISIEMOE 1O (hopmyIie
M[(E— M[E])
ple) =t - MIG-MISD ] (2.5.3.1)
(@) (&)
Ecmu pacnpenenenune BEpOSATHOCTEM CIyYaWHOM BEJIMYMHBI CKOLICHO
BJIEBO, TO B,[£]>0 (pucyHok 17, a); ecnu BopaBo, TO B,[E]<0 (pucyHok 17,

0), ecly Ke pachpeesieHne BepOsSTHOCTEH CIydyalHON BEJIUYUHBI & CHUM-
MCTPHUYHO OTHOCHUTEIBHO MAaTEMAaTHUICCKOI 0 OKMAaHus M[E], TO B,[E]=0.

fof feof
p>0 B1<0

> >

a) 0 x 6) 0 x

Pucynok 17 — Mnmroctpanus 3HaueHU Kod3pPHUIIEHTa aCUMMETPUH
Pa3IMYHBIX CITyYaiHBIX BETHUYNH

Koagppuuuenmom sxcuyecca cnydaitHol BETMUUHBI £ HA3BIBAECTCS YHUC-
70 B,[E], XapaKTepU3yIollee OCTPOBEPIIMHHOCTh paCIpeeNieHUs clyJai-
HOM BEJIMYUHBI & MO CPAaBHEHHUIO C HOPMAJIbHBIM paCIpe/IeIICHUEM U OTpe-
nensiemoe 1mo popmyiie

mm=g—a (2.5.3.2)
VY ciaydaliHOM BEIMYMHBI &, UMEIOIIEH HOPMAJbHBIM 3aKOH pacIpere-
neHus Ko3GOUIIMEHT dKCIlecca paBeH HYIMIO, T. €. B,[E]=0. Y CaydalHBIX
BEJIMYMH C 00Jiee OCTPOBEPUIMHHBIM pacrpeneseHueM B,[E]>0, a y BeJu-
YUH C MEHEE OCTPOBEPIIMHHBIM — B,[E]<0 (puCyHOK 18).

fx)
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Pucynox 18 — MumtocTpanus 3HaueHu KoappuimeHTa skcrecca
pa3IMYHBIX CITyYaiHBIX BETHYNH

2.6 3aKkoHBbI pacnpeneeHusi AMCKPETHBIX CIYYaHHBIX BeJTHYHH

2.6.1 buHOMHAJILHBIN 3aKOH pacnpeaeIeHust

['oBopsT, yTO CcinyyailiHas BeIWYMHA & HMMEET OMHOMMAIbHBINA 3aKOH
pactipenenenns (o6o3HavyaeTcs: &~ Bi(n, p)), €CIW JTaHHAs BEJIMYMHA JHUC-
KpETHAa U ONpeeNsieT YUCIIO YyCIeXoB k B cxeMe n ucnblTanuii bepryim.
OdyeBuAHO, YTO ciyyaliHas BeJIWYMHA &, UMEOIIas OMHOMHUAIBHOE pac-

IIpEAEIICHNUE, IIPUHUMACT TOJIBKO 1(EJIble 3HAYEHU HAa OTpe3Ke [0;n] C BEPO-
ATHOCTSIMU, orpenaesieMbiMu Gpopmynoit beprymnu

PE=k)=P(k)=C:p*q"™*, (k=0,n). (2.6.1.1)

bunomuanbpHOE pacnpeneneHne XxapakTepru3yeTcsl IByMs apamMeTpamu:
YHCJIOM MPOBOJUMBIX IKCIIEPUMEHTOB # M BEPOSTHOCTBIO yCIieXa p B Kaxk-
JIOM MCTIBITAaHHH.

[IpumepaMu ciydailHBIX BEJIWYUH, UMEIOIIMX OMHOMHUAIILHOE pacrpe-
JIeTICHUE, SIBIISIOTCS: YUCIIO TepOOB, BBINABIIUX MPHU 71 MOAOPACHIBAHUSX
MOHETHI; KOJMYECTBO OPAKOBAHHBIX JCTAJICH B MapTUU U3 M IITYK; KOJU-
YECTBO aBTOOYCOB, BBIIEANINX HA JMHUIO, U JP.

Ha pucynke 19 mpencraBieHbl CTOJOIIOBBIE IUarpaMMBbl CIIy9alHBIX
BEJINYMH, UMCIOIINX OMHOMHUATBLHBIN 3aKOH PACTIPECICHUS C Pa3TUIHBIMU
3HAUYCHUSMU MapamMeTpoB # U p. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKU
CIIy4alHBIX BEJIMYUH, PACHPEACIICHHBIX M0 OMHOMHAIBHOMY 3aKOHY, OT-
PEIEISIIOTCS CIEAYIOITUMU BEIPKCHUSMU:

M[E]=np; D[E]=np(l- p);
Mod[&]— OnmKkaiiee nejoe K (n+1)p—0,5. (2.6.1.2)

07 p(x) 04T P(x)

03 +

05 n=5; p=0,1 n=20; p=0,1
" 02+
. 01 H

2 3 4

04 1P(x),

03

0,2

01 H
0 -
2 4
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Pucynox 19 — CtonO1oBbsie [uarpaMMsl CIydaifHbIX BEJTMUNH, KOTOPbIE UMEIOT
OMHOMMAJTIBHOE PACTIpPE/IeICHUE C Pa3INYHBIMU 3HAYSHUSIMU NTapaMeTPOB

Ipumep 29

B aBTOOyCcHOM mapke mmeeTcs msaTh aBTOOyCOB. BeposTHOCTH BbIXOJa
Ha JIMHUIO Kaxjoro u3 Hux paBHa 0,8. CiyuaiiHas BEIMYMHA & — YUCIIO
BBIIIC/IIIMX HA JIMHUIO MalivH. [ToCTpouTh psijl pacnpeneneHusi U BbIYUC-
TuTh (QYHKIHIO pacTpeieieHUs] JaHHOW CIIydailHOW BeNW4YuHBI. Bhramc-
JUTh €€ MaTeMaTUUYECKOE OXHUJaHUE, TMCIEPCUI0 U CPEAHEE KBajJpaThye-
CKO€ OTKJIOHEHHE HEMOCPEACTBEHHO MO PSAY PacOpeeCHUs] U CPABHUTD
CO 3HAYEHUSMH, KOTOPBIC MOJY4YalOTCS TPH HCIOJb30BaHUU (DopmMyI
(2.6.1.2). Haiitu BEpOATHOCTbh TOT'O, YTO B OMPEJACICHHBIN JIEHb HA JIMHUIO
BBIWIyT HE MEHEE YETHIPEX aBTOOYCOB.

Pewenue. Tlpeanomnaras, 4To BbIXOJbI aBTOOYCOB Ha JIMHUIO OCYIIIECT-
BIISIFOTCSI HE3aBUCUMO JAPYT OT JPYra, yCIOBUE 33/1a4d MOXKHO paccMaTpu-
BaTh KaK CEPUIO U3 n =5 HE3aBUCUMBIX UCIIBITAHUM, B KOKIOM U3 KOTOPBIX
BEPOSITHOCTH COOBITHA 4 = {BbIXOJ aBTOOyca Ha nuHUI0} paBHa (0,8. Ciy-
yaiiHas BeJIMYMHA &, 0003HAYAIOIIAS YMCIIO BBIMICANINX Ha JIMHUIO MAIlTUH,
pacripezieieHa 0 OMHOMHUATBFHOMY 3aKOHY. BO3MOXXHBIE 3HAYEHUS CITy-
yaiiHou BenmuuHbl &: 0, 1, 2, 3, 4, 5. BepodaTHOCTH 3HAYEHUUN OIpees-
1otcst o popmyne bepaysmm:

P(E=0)=Cp°%° =1-1-0,2° =0,00032;

P(E=1)=Clp'q* =5-0,8-0,2* = 0,0064;

P(E=2)=C:p’q’=10-0,8"-0,2° =0,0512;

P(E=3)=Cp’q’ =10-0,8°-0,2> =0,2048;

PE=4)=Cip*'q'=5-0,8"-0,2"' =0,4096 ;

PE=5=Cp’¢"=1.0,8°1=0,32768.

Psin pacnpenenenust UMeeT BUJL:

X; 0 1 2 3 4 5

1

D 0,00032 0,0064 0,0512 0,2048 0,4096 0,32768

6
Y6eaumcs, 4to Y p, =1.

i=1
CronluoBasi quarpaMMa U MHOTOYTOJIBHUK paciipeaesieHus], IpeIcTaB-
JISIOIIME PsIT pacTpeieTICHUS 3TON CTydaiHON BETMYUHBI, N300paKEHbI Ha
pucyske 20, a, 6.

P(E=x) P(E=x)
045 045

03 03

a) weay 0)
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Pucynox 20 — I'pauueckue criocoObl 3a7jaHusl 3aKOHOB PAaCIpeeICHHS
JUCKPETHOH CIIy4aliHOW BEJIMYUHBI

Omnpenenum 3HadYeHUE PYHKIMU pacTIpesieeHUsT F(x)= P(£ < x) JJISI BCEX
BO3MO)KHBIX 3HAYEHUH X:
npH x € (—o0;0], F(x)=P(E<0)=0,
npu x e (0;1], F(x)=P(E=0)=0,00032;
IpH xe(1;2], F(x)=P(E=0)+P(E=1)=0,00032+0,0064 = 0,00672;
IpH xe(2;3], F(x)=PE=0)+PE=D)+PE=2)=
=0,00672 + 0,0512 =0,05792;
P xe[3;4), F(x)=PE=0)+...+ P(E=3)=
=0,05792+0,2048 =0,26272 ;
P xe[4;5), F(x)=PE=0)+...+ P(E=4)=
=0,26272 +0,4096 = 0,67232;
U xe[5;+®), F(x)=PE=0)+...+ P(E=5)=
=0,67232+0,32768 =1.
Taxum oOpazom,
0, mpu x € (-00;0];
0,00032, mpuxe(0;1];
0,00672, npuxe(l;2];
F(x)=40,05792, mnpuxe(2;3];
0,26272, npuxe(3;4];
0,67232, mpuxe(4;5];
1, npu x € [5; + o).

['paduk pyHkmm F(x) n3o0paxk€H Ha pucyHke 21.

b F(x)

0,75

0,5

0,25

Pucynok 21 — I'paduk ¢pynkuun F(x)

Bpraucianm 4ucinoBble XapakTEPUCTUKU JAHHOM CIy4aliHOW BEJIMYMHBL:
a) MaTeMaTHYECKOE OKUJAHNE

6
MI[E] = inpi =0-0,00032+1-0,0064 +2-0,0512+3-0,2048 +

i=1

+4-0,4096 + 5-0,32768 =4 (aBTOOYCA);
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0) mucrnepcus

6
D[E]= inzpi —(M[E])? =0-0,00032+1-0,0064 +4-0,0512 +
i=l

+9-0,2048 +16-0,4096 + 25-0,32768 — 4> = 0,8 (aBTOGYCa " );

B) CpEJHEE KBAJIPATUUECKOE OTKJIOHEHUE

o[€] = /DIE] = /0,8 ~ 0,894 (aBTOOYCA);

r) Mojia

Mod[&]=4 (aBTOOYCA).

BpruucinuM 4ncioBbIE XapaKTEPUCTUKHA JAHHOM CIYYaWHOW BEJIUYWHBI
o ¢popmynam (2.6.1.2):

M[E]=np=5-08=4; D[E]=np(l-p)=08.

Kak u crenoBano oxuaare, MOJIy4EHbl TOYHO TAKUE K€ 3HAYCHHUS.
BepoaTrHOCTh TOTO, YTO B OINPEIECIICHHBIN JACHb HA JIMHUIO BBIMIYT HE
MEHee 4eThIPEX aBTOOYCOB,

P(£>4)= P(¢ = 4) + P(£ = 5) = 0,4096 + 0,32768 = 0,73728 .

2.6.2 3akoH pacnpeneaenus Ilyaccona

Ecrm B cxeme bepHymmm 4YMClIO UCOBITAaHUN OECKOHEYHO BEITHKO
(n— 0), @ BEPOSITHOCTh yCIleXa B Ka)KJIOM HCIBITAHUM CTPEMUTCS K HYJIIO
(p —> 0) Takum 06pa30M, 4TO np =)L =CONSt, TO BEPOSITHOCTHL MOSIBJICHUS B
cXeMme 7 ucnbITaHui bepHymin poBHO k ycriexoB ompenessieTcsl mpeeiib-
Hol Teopemoil Ilyaccona (1.8.4.1). B nanHOM ciydae roBoOpsT, 4TO CIy-
yaiiHasi BETMYMHA &, OMpPEACIISIONas YUCIO YCIeX0B kK B CXeMe 1 UCTIbITa-
HAU bepHyimm, uMeeT nyaCCOHOBCKMU 3aKOH pacnpenciieHus, T. €.
E~TI(L).

Takum oOpa3om, 3akoH pactpeneneHusi [lyaccona sBisieTcst mpeaeis-
HBIM Cy4aeM OMHOMHAIBHOIO 3aKOHA pacCIpeesieHus:, P n—>w, p—0,
np =k =const.

OueBugHO, uTO pacnpeneneHue IlyaccoHa XapakTepu3yeTcs €IUHCT-
BEHHBIM IIAPAMETPOM A = np ; a CIy4aliHasl BEJIMYMHA &, UMEIOLIas Imyacco-
HOBCKO€ pachpe/iesieHue, IPUHUMAET TOJIBKO LIEJIbIE 3HAYEHHS Ha MOJyHH-
TepBAJIE [0, + o) C BEPOATHOCTIAMHU, ONPEICIIEMBIMU ITPEICIIBHON TEOPEMOU
ITyaccona (1.8.4.1):

k

P(@:k):g(k):Fe*, k =0,0. (2.6.2.1)
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IIpumepamu ciydaiHbIX BEIMYMH, UMEIOIIMX ITyaCCOHOBCKOE pacIpe-
JEIEHUE, SBIISIIOTCSA: YUCIIO YKEJIE3HOAOPOKHBIX COCTABOB, MOCTYIAOIINX
Ha COPTUPOBOYHYIO TOPKY B TEUEHHE CYTOK; YMCIIO 3a4BOK, TOCTYNAIOIIUX
Ha ATC B TedueHue vaca, u Jp.

Ha pucynke 22 mpeacTaBieHbl CTOJOIIOBBIE IUarpaMMBbl CIIy9ailHBIX
BEJINYMH, UMEIOIINX [TyaCCOHOBCKHI 3aKOH PaCIpPEEICHUS C Pa3IMIHbIMU
3HaYeHUsIMU TlapaMerpa L. OCHOBHBIE YHCIIOBBIC XapPaKTEPUCTUKHU CIIy-
YalHBIX BEJIMYHUH, KOTOPHIE UMEIOT ITyaCCOHOBCKUI 3aKOH PacIpeaciICHHUS,
ONPENEISAIOTCS CIEAYIOIUMH BBIPAXKECHUSIMMU:

M[E]=A; D[E]=A; Mod[£] — OJIFbKaMIIee 1ejaoe K A—0,5. (2.6.2.2)

047 p(x) 04T P(x)

Pucynox 22 — Cton01oBbie [uarpaMMbl CIIydaifHbIX BEJTMUNH, KOTOPbIE UMEIOT
pacnpenenenue Ilyaccona ¢ pa3aMuHbIMHM 3HAUEHUSIMU [1apaMETPOB

3ameuanne — [lo 3akony Ilyaccona pacnpeznenena ciyyaiiHasi BETUYU-
Ha, OIMMCHIBAIOIIAS YUCIIO COOBITUI TTPOCTEUIIIETO TTOTOKA, TPOU3OIEIIITNX
B TCYCHMEC MPOMECIKYTKA BPEMCHHU .

Ilomokxom cobbimuti Ha3bIBAETCS MOCIEI0BATEILHOCTD OJJHOPOIHBIX CO-
OBITHH, HACTYTIAIOLIUX OJTHO 33 JPYTHM B CIIy9ailHbIE MOMEHTHI BPEMEHH.

Humencuenocmoio nomoka o Ha3bIBAETCSI CPEJHEE YUCIO COOBITHIA,
MPOUCXOAIINX 32 CAUHUITY BPEMEHHU.

Eciu o =const, To MOTOK Ha3bIBAECTCA CMAYUOHAPHBIM. DTO CBOICTBO
03HAYaeT, YTO BEPOSTHOCTH HACTYIUICHHUS TOTO WJIM MHOTO YUCJIa COOBITUIMA
B TE€UEHUE OTpPE3Ka BPEMEHHU IJIMHON ! HE 3aBUCUT OT PACIOJIOKCHHUS Ha
OCH BPEMEHH ITOTO OTPE3Ka, a 3aBUCHUT TOJBKO OT €TO JJIUHBI.

[ToTok Ha3bIBACTCS OPOUHAPHBIM, €CITH BEPOSITHOCTh TOTIAIaHUS HA Ma-
JIBIA y9acTOK At IBYX U Oojiee COOBITHI MpeHeOpeKUMO Maa Mo CpaBHE-
HUIO C BEPOSTHOCTHIO TIOMAaHNs HA HETO OJTHOTO COOBITHSL.

[ToTok cOOBITHI1 HA3BIBAETCS NOMOKOM Oe3 nociedelcmausi, eCiau Bepo-
ATHOCTbH MOMAJaHUs TOTO WM WHOTO YKCIIa COOBITHI HA KaKON-TO OTPE30K
BPEMEHHU HE 3aBHCHUT OT TOTO, CKOJILKO COOBITHI TOMAJIO Ha JIF000M Apyrou
HETepPeCeKaroUNUCsa ¢ HUM y49acTOK, TO €CTh IIPEABICTOPUSI TIOTOKA HE CKa-
3BIBACTCSl HA BEPOSATHOCTHU TOSBIICHUS COOBITHI B OJrpKaiieM OyayIieM.
DTa HE3aBUCUMOCTh (PU3MUYECKH CBOJUTCSA K TOMY, YTO COOBITHS MOSIBIIS-
IOTCSl HA OCH BPEMEHU B CHJTy CIyYalHBIX MPUYHH, WHIABUAYATbHBIX IS
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KaXJI0r0 U3 HUX.
[Totok, obnagaronuii CBOMCTBAaMM CTallMOHAPHOCTH, OPAWHAPHOCTU U
OTCYTCTBUS NOCIICACHCTBUSA, HA3BIBACTCS NPOCEUUUM.
JlokazaHo, 4TO ISl MPOCTEHIIEro MOTOKa YMCIO COOBITUM, MOIMaJaro-
IIMX Ha KaXIbI OTPE30K BPEMEHU UIMHOW f, paCHpEACsICHO IO 3aKOHY
Ilyaccona ¢ mapamMeTpoM X = ot , 1€ o.— UHTEHCUBHOCTD ITIOTOKA.

IHpumep 30

Ha copTrpoBOYHYI0 TOpPKY MOCTYNA€T MOTOK KEIE3HOAOPOXKHBIX CO-
CTaBOB C MHTEHCHUBHOCTBIO 4 cocTaBa B 4ac. [IoTOk cocTaBOB sBisieTcCs
npocremnM. Halltin BeposSTHOCTB TOrO, 4TO B TeueHrne 30 MUHYT Ha rop-
KY IOCTYIUT XOTS Obl OJTUH COCTaB.

Pewenue. CnydaiiHas BeIMYMHA &, ONPEIEISAIONIAs YHUCIO COCTaBOB,
MOCTYINUBIIUX B TEYEHUE MOJIydaca, MOXKET NMpuHuMaTh 3Hauenus 0, 1, 2,
3, 4 u, coryacHO yCJOBHIO, pacnpenesicHa 1o 3akoHy Ilyaccona ¢ mapa-
METPOM A =ar=4-0,5=2 (TaK KaK UHTEHCUBHOCTb MOTOKA a =4; ¢t=0,5[4]).
O603HauuM COOBITUE: 4= {B TE€YEHHE MOJy4yaca MOCTYMUT XOTs Obl OJAUH
coctaB}. Torma

P(A)=PE>0)=1-P(E=0) =1—%0'e2 =0,865.

IHpumep 31

B xene3Ho10p0oKHOE AeNO0 Ha PEMOHT MOoCTynarT BaroHsl. Ha ocHoBa-
HUU CTaTUCTUYECKUX JAHHBIX U3BECTHO, YTO JIJISI HEKOTOPOTO MPOMEXKYTKA
BpEMEHHU paboyvero JHs CpelHEe YKCIIO BarOHOB, MOCTYMAOIIUX B TEYCHHUE
1 waca, paBHo 10. ITorok nocryrieHnid siBasieTca npocTedmuM. st aToro
MPOMEXYTKAa BPEMEHU HAWTH BEPOSITHOCTH TOTO, YTO: a) B TEUEHHE 4Haca
MOCTYIUT XOTSI Obl OJIMH BaroH; 0) B TEYEHUE TPEX YACOB MPOU3OMIET HE
MEHEE YEThIPEX MOCTYIUICHHI.

Pewenue. a) CnyvyaiiHasg BeJIMUMHA &, ONPEIEISAIONIAs YACIO BarOHOB,
MOCTYNMUBIINX B TEYCHUE Yaca, MOKeT mpuHUMaTh 3Hauenus 0, 1, 2, 3, ...
Y, COIJIaCHO YCJIOBHIO, paclpeesneHa rno 3akony Ilyaccona ¢ mapamerpom
L=0r=10-1=10 (TaK Kak MHTEHCUBHOCTb MOTOKA o =10; r=1[4]). OO03Ha-
9UM COOBITHE: 4 = {B T€YCHHE Yaca MOCTYIUT XOTs ObI OJIMH BaroH}. Tormaa

0

P(A)=PE>0)=1-P(E=0)=1 —%elo =1-¢"°=0,99999546 .

0) Jlyist onpeneneHrs BEpOSTHOCTH COOBITHS B = {B T€UEHHE TPEX YACOB
MOCTYIUT HE MEHEE YEThIpEX BaroHOB} BBEJEM B PACCMOTPEHHUE Cilydaii-
HYIO BEJIMYUHY 1, OMPEAEISIONIYI0 YUCIIO BarOHOB, NOCTYUBUINX B TE€Ye-
HUE€ TPEX YacoB. JTa Ciy4yalHas BEJIMYHMHA pacrpeseneHa no 3akony lly-
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acCcoHa C MapaMeTpoM A =ar=10-3=30.
P(B):P(nz4):1—P(n<4):1—[P(n:0)+P(n:l)+P(n:2)+
30° a0, 300 w0, 307 o 30

e e e e3°}o,99999.
0! 1! 2! 3!

+P(n=3)]=1{

2.6.3 I'eomeTpuYecKuil 3aKOH pacnpeaeJeHust

I'oBOpsAT, YTO CciydaiiHasg BEIWYMHA & MMEET T'€OMETPUYECKHUM 3aKOH
pacrnipenenenus (ob6o3Havaercs: &~G(p)), €COM JaHHAs BEIUYMHA JHC-
KpETHA U ONPEACISAET YNCIIO HE3aBUCUMBIX UCHBITAHMUA bepHyrm, mpen-
LIECTBYIOLIMX NEPBOMY IOSBJICHUIO yclexa. MHOXKECTBO 3HAYEHUU CIIy-
YaHOW BEJIMYMHBI, UMEIOLIEH T€OMETPUYECKUN 3aKOH PACIpPEICIICHUS, —
ATO MHOXKECTBO HEOTPHUIIATENIbHBIX HenabIX uncen 0, 1, 2, ... . ['eomerpuye-
CKO€ pACHpENCIICHUE XapaKTEpU3yeTCs OJHHUM IapaMEeTPOM — BEPOSITHO-
CTBIO yCII€Xa p B UCIIBITAHUIX bepHyIumn.

ITycts citywaiiHas BEIMYMHA £ MMEET T€OMETPUUECKHUM 3aKOH pacIpe-
JEIICHUSI C MapaMeTpoMm p, T. €. &~ G(p). Torma, BEpOSITHOCTA 3HAYCHUU
CIIy4alHOM BEJIWYUHBI &, UMEIOLIEH TEOMETPUUYECKOE PACIIPEACIICHUE, OIl-
PEIEISAIOTCS BBIPAKEHUEM:

PE=k)y=1-p)p, (k=0,n). (2.6.3.1)

IIpumepamu ciaydaiHbIX BEJIMYHH, UMEIOIMKUX T€OMETPUYECKOE pacnpe-
JIeJICHNE, SBJIAIOTCS: KOJMYECTBO O€3YCHENIHBIX MOMBITOK YCTAHOBKH MO-
JEMHOTO0 COEJMHEHHMS, YUCIO OE3yCIHEIIHbIX MOMbITOK CIIOPTCMEHAa Mopa-
3UTh MUIIIEHb U HEKOTOPBIE APYTHE.

Ha pucynke 23 mpeactaBieHbl CTOJOIIOBBIE IUarpaMMBbl CIIy9alHBIX
BEJIMYMH, UMEIOINX '€OMETPUUECKOE PaCPEEICHUE C Pa3IMYHbIMU 3Ha-
YeHUsIMH napaMmerpa p. OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKH CITyYalHBIX
BEJINYMH, KOTOPBIE UMEIOT T€OMETPUUECKHN 3aKOH PacIpeiesieHus, OIpe-
JENSI0TCS BBIPAXKEHUAMMU:

MiEl=——; pE1=1=2; Modrz)-o0. (2.6.3.2)
p-1 P

°° TP() % T P(2)
0,5 0,5

04 p=0,5 04 p=0,25
03 03

0,2 0,2

01 ’i 01 ’I ’I
ol 0N [ E— : ’i |
2 2 3 4 5 & 7
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Pucynok 23 — Cton01oBbsie [uarpaMMbl CIydaifHbIX BEJTMUNH, KOTOPbIE UMEIOT
TreOMETPUUECKOE PACIIPENEICHHUE C PA3IMYHBIMUA 3HAYEHUSIMU [1apaMETPOB

3ameyanue — B HexoTOpoil nuTEpaType yKa3bIBaeTCs, YTO T€OMETPH-
YECKOe pacmpeiesieHne MMEET CliydailHas BeJIWYMHA 1, OMPEIeIsroIast
HOMEp HCHbITaHusl BepHym, B KOTOPOM BIIEPBBIC IMPOU3OIICN YCIIEX.
OuyeBUIHO, YTO YKa3aHHAS BEJIMYMHA 1 MOXKET NMPUHUMATH 3HAUYCHUS U3
MHOXKECTBA HATypaJbHbIX uKcen 1, 2, ..., Ipu 3TOM n=E+1, rae £~ G(p),
no3ToMy OyzieM 0003HauaTh TaKyr0 BEIUUYHUHY n~ G*(p).

2.7 3akoHbI pacnpeae/ieHUsI HENPEPbIBHBIX CJIYYailHbIX BeJIMYHH

2.7.1 PaBHOMEpHBIH 3aKOH pacnpeaeeHust

['oBOpsAT, YTO HENpPEPBIBHAS CiIydyailHasl BEJIMYMHA & MMEET PaBHOMEP-
HBIN (TPSIMOYTOJILHBIN) 3aKOH pachpeiesieHus, T. €. &~ R(a,b), €CIIU OHA
MOXET NPUHUMAaTh 3HAYEHUS TOJIbKO HA OTPE3KE [a;h], IPUUEM PABHOBO3-
MO>HO. TakuM 00pa3oMm, IIOTHOCTh PacHpe/ieCHUs CIy4ailHOW BeJIUYH-
HbI &, IMEIOLIEN PAaBHOMEPHOE PaCIPEACIICHUE, TIOCTOSTHHA HA YKa3aHHOM
oTpe3ke (pUCyHOK 24, 6), T. €. BEpOSTHOCTb MONACTh B OKPECTHOCTD JIO-
00l TOUKH OT a 10 b OJJMHAKOBA.

Sx)

1/(b-a) p----

X

6)

[y JES—
S

Pucynok 24 — PaBHOMEpHBI 3aKOH pacrpeeeHus:
a — QyHKIus pacnpeneneHus F(x) caydaiiHOM BeTMUUHBI &;
0 — QyHKIMS MJIOTHOCTH pactpeeieHus f(x) cliyqailHOM BETUUMHBI &

PaBHOMEpHBI 3aKOH pacHpeNesICHUs] XapaKTepu3yeTcs IAByMs Iapa-
METpamMHi: MUHUMAIbHBIM @ U MAaKCUMAaJIbHBIM b BO3MOXHBIMHU 3HAUCHUSI-
MU CIIy4ailHOW BenuuuHbl &. DYHKIUS pacnpeaesieHus F(x) U QyHKIHS
IUIOTHOCTU PACMPENCIEHUS f(x) CIY4aWHOU BEJIIMUMHBI £ ONPEHACIAIOTCA
BbIpakeHusamu (2.7.1.1) u (2.7.1.2), a ux rpaguku npeacraBieHbl HA PU-
CyHKe 24.

0, ecan  x<a;
F(x)= z_a,ecm/l a<x<b; (2711)
1, ectu x>b;
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1 oL
f)={p_q relebk (2.7.1.2)

0, eciu x ¢ [a,b].

IIpumepom cinydaiiHOM BEJIMYMHBI, KOTOPask IMEET PAaBHOMEPHBIN 3aKOH
pacnpeneseHus], SBJISETCA BpeMs OXKUJAHUS PETYJSPHBIX COOBITHI, Ha-
IIpUMEpP, BpeMsl OKHMJIaHUsI MO0e3[1a B METPONoJuTeHe. JpyruM npumepom
SBJISIFOTCS OLUMOKK OKPYTJICHUS YUCEeN MPU apU(PMETHUECKUX BIYUCICHUSIX.

OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU PAaBHOMEPHO PACHPEIEICHHOMN
CIIy4allHOM BEJIMYUHBI & ONPEIECISIOTCS CICIYIOIMMHU BBIPAXKEHUSIMH

Mg = Meaigl=22; o= peg-o;
Mod[E] — OTCYTCTBYET (T. K. 3HAU€HUS] PABHOBEPOSTHHI). (2.7.1.3)

Ipumep 32

WNHTepBasl ABMKEHUS IOE3]I0B B METPOIIOJUTEHE COCTABISET 3 MUH.
Ornpenenuts BEpOATHOCTh, C KOTOPOM MACCAXKUP, MOJOLICIIINN Ha IJaT-
dopMmy B ciaydailHbli MOMEHT BpeMeHH, OyJIeT *AaTh moe3aa 0ojee ABYX
MHUHYT, a TaK)K€ CPEAHEE BPEMS OKHJIaHUSI MIO€3/1a MaCCaKUPOM.

Pewenue. PaccmoTpuM CiydaliHyl0 BEJIMYHMHY &, PaBHYIO BPEMEHH
OKMJAHMS Moe3/1a naccaxupoM. OYeBUAHO, YTO BpEMsI OKUIAHUS 1TOE3/1a —
HEOTpUIIATENIbHAS BEIMYMHA, HE MPEBBIIIAIONIAas 3 MUHYT, T. €. &<[0;3).
[Ipennosnaras, yTo BpeMs NpHXOAa Maccakxupa PaBHOBO3MOXKHO B MHTEP-
BaJie MEX]1y MPUOBITHEM MOE30B, OyJIeM CUUTATh, UTO &~ R(0, 3).

[lo cymiecTBy, HEOOXOAUMO ONPENETUTh BEPOSATHOCTh COOBITUS {£ > 2},
a TAaKK€ MaTeMAaTHYECKOE OXKUIAHUE BEIUYMHBI &, T. €. M[E].

3aMeTuM, 4TO P(£>2)=P(2<{<3)=P(2<E(<3), T. K. £ — HENpepbIBHAsA
BelMunHA. JlJisi onpeneneHus yKa3aHHOW BEPOSTHOCTH BOCIOJIb3YEMCS
CBOMCTBOM 5 (yHKIIMHU paclpeiesieHus: U BbIpaxeHUeM (PYHKIUU pacripe-
JEIICHUsI F(x) CIIy4alHOM BEJIMYMHBI, UMECIOIIEH PaBHOMEPHOE pacIpee-
nenue (2.7.1.1):

P2<E<3)=F(3)- F(z)——g—_zl_gz

Maremarndeckoe OXHIAHUE BEIWYMHBI & ONpeneuM 1o  (opMmyrie
(2.7.1.3):
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at+b 0+3
Mg ==——==—=

OTBET: BEPOSITHOCTD, C KOTOPOH Maccaxxup OyaeT OxXuaaTh moesna 0o-

=1,5 MHH.

1
Jjee 2 MUHYT, paBHA 3> CPCAHEE BPEMs OXHMIAHNS 0C3/1a COCTABIACT 1,5

MHWHYTHBI.

2.7.2 Tloka3aTeJbHbIN 3aKOH pacnpeaeIeHust
['oBOpsAT, 4TO ciyyaliHas BEIUYMHA & MMEET MOKa3aTelIbHOE (3KCHO-

HEHI[MAJILHOE) paclpeeseHue, T. €. &~ E(L), €CIM OHA HENPEPHhIBHA, MPHU-
HHUMAET TOJBKO IMOJIOKHUTEJIbHBIC 3HAYCHHUSI U UMeeT (YHKIIMIO pacrpee-

JICHUA
0, ec x < 0;
F(x)= N (2.7.2.1)
l1-e™, eciux >0,
H, CJIEI0BATENIbHO, (PYHKIIUIO TUIOTHOCTH pacpeieTICHuUs
0, ecii x < 0;
fo=1"_ (2.7.2.2)
re™, ecmux >0,

r7I€ A — €IMHCTBEHHBIN MapaMeTp MOKA3aTeIbHOTO PaCIpeaeIEHUs, A >0 .
N3 rpaduka QyHKIIUM TUIOTHOCTH paclpeeNieHus f(x) BUIHO (PUCYHOK
25, 6), 4TO cllydaiiHas BEJIMYMHA &, UMEIOIIAs TTOKa3aTeIbHOE pacipese-

JICHHC, HaunoOoJee BCPOATHO IPHUHUMACT MAJIBIC ITOJIOKUTCIIbHBIC 3HAUCHH,
MCHCC BCPOATHO — OOJIBIINE TTOJIOKUTEIILHBIC 3HAUCHUS.

x6) O X

Pucynoxk 25 — Iloka3aTenbHbli 3aKOH paclpeeIeHUs:
a — QyHKIUs pacnpeaeneHus F(x) caydaiiHo# BenmUUuHbI &;

0 — QyHKIMS IOTHOCTH pactpeneieHus f(x) cnydaiiHoi BeTUYNHBI &\
OCHOBHBIC YHMCJIOBBIE XapaKTEPUCTUKUA CIy4YalHOW BEJIMYUHBI &,

MMEIOIIEH TOKa3aTeNbHbIM 3aKOH paclpeleieHus, ONPEACIISIFOTCA Clie-
JYIOIIAMU BBIPAKEHUSIMU:
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MIEl=olel=5 Dlg)=>r5 Mod[)=0; Med(g] =2, (2.7.23)

IIpumepamy Ciy4aWHBIX BEIWYMH, MMEIOIIMX IOKA3aTEJbHBIM 3aKOH
pacnpenesieHus, SIBISIOTCA: BpeEMs IIPOCTOS] BaroHa B 0KUJAAHUN PEMOHTA,
WHTEpBAJIbl BPEMEHU MEXAY I0€3[aMHi, MPUOBIBAIOIIMMU Ha CTaHIIHUIO,
BpeMs HapaOOTKH Ha OTKa3 SJEKTPOHHBIX CHUCTEM TEIUIOBO3a U JpPYyTHe,
II03TOMY IIOKA3aTEIbHOE PACIPEACIICHUE UMEET BAXXHOE 3HAYCHUE B TEO-
pHUU HAJIEKHOCTU U TEOPUU MACCOBOT'O OOCITY>KUBAHUSL.

CrnydaiiHasi BEMYMHA, paclpelesieHHas MO MOKa3aTeIbHOMY 3aKOHY,
00J1a1aeT BaKHBIM CBOWCTBOM, HA3bIBAEMBIM «OTCYTCTBUEM MaMSITH.

JleMMa 00 «OTCYTCTBHM NAMATH» Yy NMOKA3aTEJbHOI0 pacrmpenelie-
Hus. IlycTh £ MMeeT moka3zaTtenbHOE paclpe/iesieHue ¢ mapamerpom A (T.
e. £~ EM)). Torma myst moOBIX >0 U t>0 BEPOATHOCTDb TOI'O, YTO BEJIMYHU-
Ha & IPUMET 3HAYCHHE MCHBIIC, YeM (t+¢) IIPU YCIOBHUH, YTO & MpHUHSIA
3HaYeHHE HE MEHBIIIE, YeM 1, paBHAa OE3yCIIOBHOW BEPOSTHOCTH TOTO, YTO
CIIy4arHas BEJIMYMHA & MTPUMET 3HAUCHUE MEHBIIIEE, YUEM ¢!

PE<t+t|E21)=PE<T). (2.7.2.4)

3ameuanue — Ecin ciiydaiiHas BeJIMYMHA & — BpEeMs 10 HACTYIUICHUS
HEKOTOPOI'o COOBITUSI — MMEET MOKA3aTeNbHOE paclpeesieHue, ToO HHPOop-
Malus O TOM, UTO K MOMEHTY BPEMEHH t COOBITHE €Ille HE HACTYIUJIO, HE
M3MEHSET MIAHChl HA €ro0 HACTYIUICHHWE B JAJbHEUIIEM. JDTUM CBOMCTBOM,
HAa3bIBAEMBIM TaKK€ OTCYTCTBUEM IMOCIEAEHCTBUSA, 00J1aaeT TOIbKO MOKa-
3aTEJILHOE PACIPEACIICHHUE.

Ipumep 33

Bpems pocTost BaroHa B 0)KMJIaHUM PEMOHTA ABJISETCS CIy4alHOU Be-
JIMYMHOW, PACIIPEICIICHHON I10 IT0KA3aTeJIbHOMY 3aKOHY C MareMaTHhye-
CKHM OXHUJaHUEM, paBHbIM 1,5 waca. OnpenenuTs BEPOSITHOCTh TOTO, YTO
B O)KMJIAHUM PEMOHTA BaroH IIPOCTOUT TPH Haca.

Pewenue. CornacHo yciaoBHIO, MaTEMaTHYECKOE OKUIAHUE CIy4alHOM
BEJIMYMHBI &, 0003HAYAIOUIEH BpeMs MPOCTOsI BaroHa B 03KMJIaHUU PEMOH-

Ta, paBHO 1,5. YuuThIBasi, 4TO NI CIy4ailHOM BEJIUYMHBI, PACIIPE/ICIICH-
o 1
HOW MO ITOKAa3aTeJIbHOMY 3aKOHY, M[&]:x, ONpEIeIIIEM 3HAUYCHUE Mapa-

MeTpa: A= ﬁi] = % = % QOyHKIUSA TUIOTHOCTH PACIPEICIICHUS JTaHHOU

CJIy4alHOU BEJIMUYUHBI £ UMEET BUJL
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0, eciu x < 0;

f(xX)=92 %

Ee 3 ecimux > 0.

OnpenenuM BepOSTHOCTh MPOCTOSI BaroHa B OXKHUJAHUU PEMOHTA TPHU
yaca:

= no 2 2 2
P(az3)=jf(x)dx=j§e3dx:—e3 =0+e ’ =0,135.
3 3

3

Ipumep 34

Bpemsi 6e30Tka3HOM pabOTHl AJEKTPOHHOTO OOOPYAOBaHHS TEIMJIOBO3a
ABJISETCS CIYYaHOW BEIWYMHOM, PACHPEACICHHOM IO MOKAa3aTEJIbHOMY
3akoHy. OnpenenuTh BEpOSITHOCTh 0€30TKa3HOM paboThl 000pYyI0BaHUS B
TE€YEHHE JECSITH YacOB SKCIUTyaTalluH, €CJIU CpeJHee BpeMsi 0e30TKa3HOU
pabOTHI IO CTATUCTUYECKUM JaHHBIM cocTaBiisieT 200 Jacos.

Pewenue. CornacHo yciaoBHIO, MaTEMaTUYECKOE OXKUAAHHUE CIydailHOM
BEJIMYMHBI &, 0003HaUaroel BpeMs 0e30TKa3HOM paboThl 000pyAOBaHMS,
paBHO 200. YuuThIBas, 4To I CIy4alHOM BEIWYMHBL, PACIPEICICHHOM

1
10 ITOKAa3aTCJIbHOMY 3aKOHY, M[i]ZX, onpeaAcisiCM 3HAYCHUC ITapaMeTpa:

=—M1[§] =2L00=0,005 . OyHKIHS TIOTHOCTU PaCHpeICTICHUs JaHHOU Cllydaii-

HOH BEJIMYUHEI & UMEET BU]

0, eciau x < 0;
0,005¢ %% ecnm x > 0.

Omnpenenum BEpOSITHOCTh 0€30TKa3HOM pabOThl 00OpPYIOBaHUS B TeUe-
HUE JIECATHU YACOB KCILTyaTaI1H:

f(x)={

[e]

P(£>10) = J' F(x)dx = J' 0,005¢ "% dx = — | =0+ = =0,95123.
10 10

IHpumep 35

N3BeCTHO, YTO MJIsI HEKOTOPOW COPTHUPOBOYHOM CTAaHIIMM WHTEPBAJIBI
BPEMEHU MEXIy M0e3/J1aMH, NMPUOBIBAIOIIUMH B pa300pKy, MPEACTABIAIOT
co00M ClTydailHyl0 BEIMYUHY &, UMEIOIIYI0 YCeUEHHOE B TOUKE x, TTOKa3a-

TENBHOE pacIpe/IeIICHUE:
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0, eCIU X < X}

f(X)={

Ahe™, ecim x> x,.

TpeOyetcst: 1) BeruucnuTh napamerp A U NOCTPOUTH TpaduK QyHKIIUU
MJIOTHOCTH pacTpeiesieHus f(x); 2) BBIYUCIUTH (PYHKIMIO pacipeIeeHUs
U MOCTPOUTh €€ rpaduk; 3) BBIYUCIUTH YHUCIOBBIE XapAaKTEPUCTUKU CIIY-
YalHOW BEJIMYUHBI & (MAaTEMATHUYECKOE OXKHJIAHUE, MOJIY, MEAUAHY, JUC-
MEPCHI0, CPEJIHEE KBAJPATUUYECKOE OTKIOHEHHE); 4) BBIUMCIUTH BEPOAT-
HOCTb TOT'0, YTO CITy4YaliHas BEIMYMHA & MPUMET 3HaueHue B untepBaie (1; 2).

Pewenue. 1) HenzpecTHrplil napameTp A MIOTHOCTH PACIpPENCIICHHS Be-
POSAATHOCTEN HAUJEM U3 COOTHOLLICHUS

Tf(x)dle .

[TockoyibKy B TaHHOM MPUMEPE IUIOTHOCTh f(x) Ha (-w; x,) paBHA HY-
JIF0, TO MOYKHO 3aI1CaTh.

+00

JA?»e’“dx =1; 4 Jke’“dx =1; A?{— %je“ = Ae ™ =1,

OTCIOJIa A=¢"" .
CrnenoBarenpHO, INIOTHOCTH pacTpe/Ie]ICHUsI BEPOSTHOCTEH UMEET BU/T

Xo

eCIN X < X,;

0)
F@=1. )

, CIIH X > X,).

[TapameTrpsl pacupeneneHuss A U x, AMEIOT CICAYIOIIUA CMBICI: A —

CpellHee YHCIIO MO0e3/10B, MPUOBIBAIOUINX HA CTAHIUIO B €IUHUILY BPEMEHU;
X, — MHHUMAJbHBIM JOIYCTUMBIA HMHTEPBAJ MEXIY ITOCJIEIOBATEIBHO

MPUOBIBAIOIIMMY TTOE3JaMU.
Homyctum A =2 moe3ga/d, x, =0,0174, Toraa

ecim x < 0,017;

0,
() :{ 2~2(:-0,017)

, ecimx > 0,017.

I'paduk pyHkimu f(x) n3o0paxeéH Ha pucyHKe 26, a.
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F(x)

x 6) 0 0,017 x
Pucynok 26 — I'paduku ¢pynkuuii f(x) u F(x)

2) Beraucnum QyHKITHIO pactipeeieHus F(x):
npH x € (—0;0,017], F(x)=P(E<x)=0;

0,017

npu x €(0,017;+0), F(x)=P(E<x)= jf(t)dtz .[de+

X

_ 20017 20

n jzez(zo,on)dt _ 2[_ %jez(zo,on)

0,017 0,017
— 1= 20017
CrnenoBaTenbHO,

0, ecn x < 0,017;

F(x)= {1 - o 2x=0.017)

, ecim x > 0,017.
I'paduk PysHkimu F(x) n3o0paxeéH Ha puUcyHKe 26, 6.

3) UucnoBble XapaKTEPUCTUKH UCCIEAYEMOUN CITy4YalHOW BEJIMYUHBIL:
a) MaTEMaTHUYECKOE 0KUTaHUE

+0 0,017 -
MI[E]= J xf (x)dx = Jx 0-dx+ J2xe’2(x’°’017)dx _
— —o0 0,017
X=1u, V= _1672()570,017)
= 2 _

e 200D g — v dx =du

+00 +00

1 (i
Lo J‘e 2(x 0,017)dx] _

0,017 2 0,017

_ 2[_ 1 ye 2(x=0.017)
2

+00
=0,017 —%e““ﬁ”) =0,517 (q);

0,017

0) mojia cimy4aiiHoi BenuunHbl & paBHa 0,017 u;
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B) ME€ANaHy HalJIEM U3 YpaBHEHUS F(x)=0,5:

1 — e 26-0.07) _ 0,5;
o 26-0.017) _ 0,5;
-2(x-0,017)=In0,5;
2(x—0,017)=0,693;
x=0,363 u;

T') IACIIEPCHUS
oo 0,017

D[E] = '[xzf(x)dx — (M[?‘;])2 = J'xz 0-dx+2 '[x2e—2(x—0,017)dx _
700 0 0,017
—(0,517)* = 2™ J‘xze*“dx —(0,517)* =

0,017

= 003 g2 x_z_z_x_g
2 4 8
0,017

=0,517+(0,017)* —(0,517)* = 0,25 u?;

+00

—(0,517)* =

1) CpeHee KBAPAaTUIECKOE OTKIIOHEHHUE
ol&]=yD[E] =05 1.

4) BeposSITHOCTH TOTO, UTO & € (1;2), BBIYUCIUM TI0 (hopMmyJie
2

2
P(1<g<2)= ]2 Dax = 2¢"™ [ *dlx =
1

1
—2%0%| _ l e
2 1

BeiBoa. Cpennuii MHTEpBaJl BPEMEHHU MEX]Y MOE3[aMH, MPUObIBAIO-
IIMMU Ha COPTUPOBOYHYIO CTaHIuIo, paBeH 0,517 u; Hanbosnee BEpoOsSTHOE
3HaueHue uHTepBana paBHOo 0,017 4; cpenHeKBaIpaTUYECKOE 3HAUYCHHE
MHTEpBaja MexAay rnoesaamu pasHo 0,363 u.

2

=—"(e*—e?)=0,121.

2.7.3 3akoH pacnpeneseHusi JpJIaHTa
[lyctb crmyyailiHble BEUYUHBL &, E,, ..., &, HE3aBUCUMBI U UMEIOT MOKa-

3aTeNIbHBIA 3aKOH PACIPEACICHHS C OJMHAKOBBIM MapaMeTpoM A, =X, T. €.
g ~EM), i=1Lk. Torma cay4aiiHas BEIUYMHA &=& +&, +...+&, MMEET 3aKOH
pacnpeodenenusi Ipaarea k-ro MopsjKa ¢ mapameTpoMm A, T. €. &~ ER(A, k).

O4eBUAHO, YTO BEIMYMHA & HEMpepbIBHA U MPUHUMAET JIUIIb MOJIOXKH-
TEJIbHBIC 3HAYCHMUS.
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@ yHKIUA NJIOTHOCTU PACIIPENCIICHUS CIIyYalHOU BEJIMYUHBI & ~ ER(M, k)
ompenensiercsa BeipakeHnueM (2.7.3.1), a ee rpaduku (115 pa3IMIHbIX 3HA-
YEHUI napaMeTpa k ) IpeACTaBICHbI HA PUCYHKE 27.

0, ecim x < 0;
S(x) =19 AxH
(k—1)!

(2.7.3.1)

e, ecmux>0, A>0, k=1,2,3, ....

Pucynok 27 — @yHKIUS IOTHOCTH paclpeaeieHus JpiiaHra
JUI pa3IMYHbIX 3HaYEHUI TapaMeTpoB

OueBnIHO, UTO MPHU k =1 pacrnpeaeeHrue JpaaHra COBIAJacT ¢ MoKa3a-
TEJIbHBIM pacnpeneicHueM. OCHOBHBIE YHCIIOBBIE XAPAKTEPUCTUKHU CIIy-
YalHOW BEJIMYMHBI &, UMEIONIEH 3aKOH paclpeiesieHus] JpiaHra, onpejie-
JIAOTCS CICAYIOIIMMH BBIPAXKCHUSMMU:

k k k-1
MIE] = D[i]zy; Mod[§] == (2.7.3.2)

2.7.4 HopmaJjibHbIi 3aKO0H pacrpeieeHus
['oBopsAT, 4TO Cciay4yaliHas BEIWYMHA & WMEET HOPMAJIbHBIN (rayccoB-

CKHUI) 3aKOH pacIpeseieHus, T. €. &~ N(m, o), €CI OHA HENPEPbIBHA, UME-
€T (PYHKIUIO

1 _(=m)’

[ = ar (2.7.4.1)

Fx= o227«

H, CJICA0BAaTCIBbHO, UMCCT (bYHKI_II/IIO IJIOTHOCTH PACIPCACIICHUS

()c—m)2

S =——e (2.7.4.2)

e
oV21

i TapaMeTp m YUCJICHHO PaBEH MAaTeMaTUYECKOMY OXKHJAHHIO BEIH-
YUHBI &, a TTApaMeTp o >0 — CPETHEKBAAPATUIECKOMY OTKIOHEHHIO (T. €.
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m=MIE], c=0[g]).

MakcumanbpHass OpAauHaTa (YHKIUU TJIOTHOCTH pacIpeiesieHus

1
o\2n
(pucynok 31, 6) mocturaercsi B TOYKE x=m=M[E]; TIPU x — +oo KpPUBas
IJIOTHOCTH HOPMAJIBHOTO PACHpPEACIICHUS] ACUMITOTUYECKH CTPEMHUTCS K
nymo. CrenoBarenbHO, HanbOosee BEPOSTHO, YTO HOPMAJILHO pacrpese-
JIeHHAas ciyd4aiiHas BeJIMYMHA MPUMET 3HaUeHUe OJIM3Koe K m W MpakThye-
CKHM HHMKOT]Ia He OyJIeT MpUHUMATh O€CKOHEYHO OOJIBIINX 3HAYCHHH.

U3 rpadukoB GyHKUMU F(x) U (PYHKIUM TUIOTHOCTH pacIpeaesieHUs
f(x) (pucyHok 28) BUJIHO, 4TO KOA(D(DUIIMEHT aCUMMETPUH CITy4aiiHOHN Be-
JIMYUHBI &, UMEIOIIEH HOPMaJIbHBIN 3aKOH paclpeiesieHHs], paBeH HYIIO (T.
e. B,[¢]=0); a MaTeMaTU4ECKOE OXUJIAHWE, MEIMaHa U MOJa CIy4alHOU
BEJIMYMHBI & coBNajgatoT. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH CIIydau-
HOW BEJIMYMHBI &, HMEIOIIECH HOPMAJIBHBIM 3aKOH PaCHpeAeICHHUs, ONpeie-
JITFOTCS BBIPAXKECHUSMU:

MIE] = Med[E] = Mod[&] = m; D[£]=c"; B,[E]=B,[]=0. (2.7.4.3)

12 ===

v =
v =

Pucynok 28 — HopmanbHbIil 3aKOH pacipeleIeHNs:
a — QpyHKIMA pacnpeneneHus F(x) cnydaiiHOM BEeTUYUHBI &;
0 — QyHKIMS IIOTHOCTH pacrpeneieHus f(x) ciydailHON BETUYNHBI &
CnyvaliHas BeJIMYMHA, KOTOpasi UMEET HOPMAJIbHBIN 3aKOH pacrpee-
JIEHUS C TapaMeTpaMu m=0 U o =1, Ha3bIBAECTCS CMAHOAPMHOU HOPMAIIb-
Hou cnyuaunou eerudunou. OYHKIUS paclpeiesieHUs] CTaHIapTHOW HOP-
MaJIbHOU CIIyYaWHON BEJIIMYUHBI UMEET BUJ:

1
N(x)z—'[e 2dt =—— J.e 2dz‘+ J.e 2dz‘—
V2 V2 V2 (2.7.4.4)
]
—§+m'([e dt—2+CD(x),

0 2 x 2
\/;_n j e zdt:% (unrerpan Ilyaccona), ®(x)= \/;_n j e 2dr — pynxuus Jla-
—0 0

miaaca (CM. pUCYHOK 8), 3HA4€HHSI KOTOPOH TaOyIMpOBaHBI U MIPEACTaBIIC-

61



HBI B IpuJiokeHuu b.

Berunciienne 3HaueHUs QYHKIUM pacnpene/ieHus CIIy9alHON BEJIN-
YUHBI, UMEIOIIE HOPMaJIbHBIA 3aKOH pPACHpPENESICHUs, 3aTPYIHEHO TEM,
YTO WHTErpasi B BbIpakeHUM (2.7.4.4) He BBIpaKaeTCs yepe3 dJeMeHTap-
Hble QyHKIMK. {15 BBIMOTHEHUS yKa3aHHOW 3a/1a4l (PYHKIUIO pacrpese-
JICHUA CIIy4alHOW BEJIMYUHBI &, UMEIOLICH HOPMAJIbHBIN 3aKOH pacIpenc-
JICHUS C mapaMeTpamMu m U o, BbIpaxkaloT yepe3 ¢yHkuuto Jlammaca cre-
ayromuM obpazom. Caemaem B BbipakeHuu (2.7.4.4) 3aMeHy nepeMeHHOM

t—m

— > CIIEIOBATEIIBHO,
1 X (t—m)2 t—m -, o x;’” 75
F(x)= e 2 dt=| o = e 2dz=
ov2n Iw dt =c-dz ov2n Jw
;m 7272 . iz x;m 75
=L'[e 2dz=LJ.e 2a’z+L'[e 2dz=l+ (2.7.4.5)
2n = 2n < 2n 5 2

JIns ompeaesieHus1 BEPOSATHOCTH MONAJXAHUS CIYyYallHOW BEJIMYHHBI,
MOJAYMHEHHON HOPMaJbHOMY 3aKOHY, B MHTEPBAJ BOCIOJIb3yeMCsl CBOM-
CTBOM 5 (yHKUMHU pacrpeiesieHusi F(x) U BbIpakeHHEM (YHKIHUU HOP-
MaJIbHOTO pacmpezenenus yepe3 pynkiuto Jlammaca (2.7.4.5):

P(a<E<p)=F(B)+F(a)=
{1+®(Ls—_mﬂ{l+®(a_mﬂzm(s—mj_q)[a_m} (2.7.4.6)
2 (e} 2 (e) o o

IIpumepamu cirydallHbIX BEJIMYMH, UMEIOIIMX HOPMAaJbHBIM 3aKOH pac-
NpenesieHus, sIBISIOTCS U3MEPEHUE JITTMHBI, MACChl, BpEMEHH, OIIMOKH U3-
MEpPEHHUA T. 1.

Ipumep 36

N3BecTHO, YTO 711 HEKOTOPOTO U3MEPUTEIILHOIO YCTPOMCTBA CUCTEMA-
TUYECKash OlIMOKa HM3MEpEHUs NalbHOCTU N0 00bekTa paBHa +20 M.
OmuOku u3MepeHus pacripeiesieHbl 10 HOPMaJIbHOMY 3aKOHY CO CPEITHUM
KBaJIpaTUYECKUM OTKJIOHEHUEM, paBHbIM 75 M. HaliTu BEpOATHOCTH TOTO,
YTO MOJYYEHHOE B pe3yibTare U3MEpPEHHs 3HaueHue OyleT OTIMYaThCs OT
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HMCTUHHOTO 3Ha4YeHus He O6osee uem Ha 100 m.

Pewenue. PaccmoTpuM CiydallHyIO BEIWYMHY &, XapPaKTEPU3YIOILIYIO
omuOKy u3mMepeHus nanbHocTu. COrjiacHO YCJIOBHIO 3Ta ClIydaiiHas BEJH-
YyHA pacmpeaeliecHa [0 HOPMaJbHOMY 3aKOHYy C IapaMeTpaMu
M[E]=20,0[¢]=75. OnpeneauM HCKOMYIO BEPOATHOCTH C MOMOIIBIO (Hop-
MyJbl (2.7.4.6):

P(|};|s100)=P(—100<};<100)=®(%j—

- @(%J =®(1,071) — D(-1,6) = 0,3577 +0,4452 =

=0,8029.

IHpumep 37

CrnydaitHoe OTKJIOHEHHE pa3Mepa AeTaii OT HOMHUHAJA MPU U3TOTOBJIC-
HHUU €€ HA IAHHOM CTaHKE SIBJISICTCS] CIYYaWHOU BEJIMYMHOU, PACIIPEICIICH-
HOH 10 HOPMAJILHOMY 3aKOHY CO CPEIHHM KBaJIPATUYECKUM OTKJIOHCHHUEM,
paBHBIM 5 MK. CHUCTeMaTHYeCKHe OTKJIOHEHHUS pa3Mepa HU3TOTOBICHHOMN
JeTand OT HOMUHANA OTCYTCTBYIOT. CKOJIBKO HEOOXOIUMO MU3TrOTOBUTH JIe-
Tajei, 4To0bl C BEpOsATHOCTHIO He MeHee 0,9 cpenan HuX Oblaa XOTs ObI Of1-
Ha TOJ/IHAsl, €CJIM JIJISl TOJIHOM JAETalld IOMYyCTUMO OTKJIOHEHHWE OT HOMHUHAJa
He Oosiee yeM Ha 2 MK?

Pewenue. PaccMOTpUM CITydallHYIO BEJIMUMHY & — OTKJIOHEHUE pa3Mepa
neTany oT HoMuHana. CoracHo yClIOBUIO, M[E]=0[mvk of&]=5[mmx. Halinem
BEPOSTHOCTH COOBITUS A = {M3rOTOBJICHNE TOTHON JCTANIH |

5
=0(0,4) - D(-0,4) =0,15542 +0,15542 = 0,31084 = 0,31.

P(|§|S2)=P(—2<§<2)=®(2;0J_®(—2—0J:

Tenepr ycioBue 3aaud MOXXHO paccMaTpuUBaTh KakK IOCIEI0BATEIb-
HOCTh n HE3aBHUCHUMBIX HCHBITAHUM, B KQKIOM W3 KOTOPBHIX C BEPOSITHO-
CTBIO p =031 MPOUCXOIUT COOBITUE A, U C BEPOSATHOCTHIO g=1-p=0,69 CO-
ObITHE A HE MPOUCXOAUT. BeposATHOCTH TOr0, YTO CpeAu n H3TOTOBJICH-
HBIX JeTayiel OyAeT XoTs Obl OJHA TOJHAs, MPECTaBIseT COOOM BEPOST-
HOCTbh HACTYIUICHUS] COOBITHSI 4 XOTs Obl OMH pa3 B CEpUU U3 n HE3aBU-
CHUMBIX HUCIBITAHUN:

S In01  In0]1

1-¢">0,9; ¢g"<0,]; nlng>In0)1; n= = =
1 1 1 Ing  1n0,69

g Lo

CnenmoBaTenbHO, n>7, T. €. HCOOXOAUMO M3rOTOBUTH HE McHee 7 IeTa-
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JieH, 4ToOBI ¢ BeposATHOCTHIO HE MeHee 0,9 cpenu HuX ObUIa XOTS OBl O7HA
rOJIHAasl.

Ipumep 38

Pa3zmep m3roraBaMBaeMoN HAa CTAHKE JACTAIM SIBISETCS CIy4alHOM Be-
JUYUHOM, pacnpene€HHON 0 HOPMAJIIbHOMY 3aKOHY C MaTE€MaTHUYECKHM
OKHMJIAHHEM, paBHbIM 15 MM. Omnpenenuts CpeiaHee KBaJpaTUYECKOE OT-
KJIOHEHUE pa3Mepa JIEeTalli, €CIIM U3BECTHO, 4To 95,44 % neraneil uMeroT
pa3mep ot 14 10 16 mm.

Pewenue. CornacHo yciaoBUIO Cy4daliHasi BEJIMYMHA &, ONMPEIEISIOmast
pa3Mep M3roTaBIMBAEMOM HA CTAHKE JAETANIH, PACIpEAesieHa N0 HOpMab-
HOMY 3aKOHY, HNpUYEM M[E]=15[MM], P(14<&<16)=0,9544. Onpeneaum uc-
KOMYIO BEPOSITHOCTD € TTOMOIIbI0 (popmyrsl (2.7.4.6):

P(14<E<16)= @(16_15}@(14_15} = q{l)—q{i}
(e) (e) (e) (¢}

VYuursiBas, 4To ®(x) — HEUETHAS PYHKIUS, TOTYIUM

P(l4<E<16) = 2@(% =0,9544.
(e}

Ortcrona q{lJ =0,4772.
(e}

[To Tabmuiiam 3HaYeHUN (QYHKIUH @O(x) OMPEAEIsieM, 4TO ®(2)=0,4772.
CrnenoBarensHO, o[£]=0,5, T. €. CpEAHEE KBaIpPaTUUECKOE OTKJIOHEHUE pas-
Mepa U3roTaBJIMBAaEMbIX Ha CTaHKe JeTaneil paBHo 0,5.

64



3 MHoroMepHbIe cJay4YailHbie BeJIMYUHbBI

3.1 IloHsiTHE MHOTOMEPHOM CIIy4allHOM BEIUYHHBI

3.2 ®yHKUUS paclpeaciIeHNs IByMEPHOM CIy4YallHON BEJTUYUHBI

3.3 ®yHKIMA INIOTHOCTH PACIPEACIICHHS HENPEPBIBHON
IBYMEPHOU CIIy4YalHOW BEJMYUHBI

3.4 [loHsATHE HE3aBUCUMOCTH CIyYalHbIX BEINYHUH

3.5 UuncoBble XapakTEPUCTUKU JBYMEPHOU CITy4aillHOW BEJIMYHHBI

3.1 IlonsiTHE MHOTOMEPHOI CJIYYAHHON BEeJIUYNHBI

Pe3ynbTaT BEpOATHOCTHOTO 3KCHEPUMEHTA MOXET MHOTJA XapaKTepu-
30BaThCsl HE OJTHUM, & OJTHOBPEMEHHO HECKOJIbKMUMU unciamu. Hampumep,
MECTOIOJIOKEHHUE KOpalJisi B MOpEe — mapa BETUYHUH (&,m), YKa3bIBAIOIIAS
3HAYEHUsI IIUPOThI £ W JOATOTHI n. Eciu mpu 3TOM yduThIBaTh BpEMS 1,
TOTIa MBI UIMEEM JIEJIO C TPEXMEPHOU CIyYalHOM BEIWYMHOM (&, 7, ). YCIe-
BAEMOCTb CTyJICHTa B CEMECTpe — n-MEpHas Ciay4yallHas BeEJIMYMHA
&, &, -.ns &,), KOMIIOHEHTBI KOTOPOM — OLICHKH IO KAKAOWU U3 1 JUCLUILINH.

MHnozomepnou (n-MepHON) cyuauHou 6euduHOU Ha3bIBaeTCa PyHKIIUS
X(w), ompejieieHHasi Ha MHOXKECTBE 3JIEMEHTAPHBIX COOBITHI Q, KOTOpas
KOKJIOMY 3JIEMEHTAPHOMY MCXOJY ® CTaBUT B COOTBETCTBUE n JICHCTBU-
TENBHBIX YKcell. Takum 00pa3oM MHOTOMepHas (n-MepHasi) ciaydaiHas Be-
JIMYMHA SIBJIIETCSI COBOKYITHOCTBIO 7 OJIHOMEPHBIX BEJIMYMH (KOMIIOHEHTOB).

Bce KOMMOHEHTBI MHOTOMEPHOUN OuckpemHol Cay4ailHOW BEJIUYUHBI —
OJIHOMEPHBIE OUCKpemHble CydalHble BeTUYUHbI. BCce KOMIIOHEHTHI MHO-
TOMEPHOU HenpepvigHOoU CIIy4allHOW BETMYUHBI — OJTHOMEPHbBIE HEMPEPHIB-
HbIE CITy4alHbIC BEIMYUHBL. MHOTOMEPHBIE CMeulanHble CIlydaiiHble BEJH-
YUHBI COJEPKAT KaK TUCKPETHBIC, TAK U HENPEPHIBHBIE KOMITOHEHTHI.

OCHOBHOI XapaKTEpUCTUKON MHOT'OMEPHOMN CIy4alHOW BEJIMYHHBI SIB-
JII€TCS 3aKOH PaclpeIETCHNs], KOTOPbIN (KaK U JIJI1 OJJHOMEPHBIX BEJIMYUH)
MOXET ObITh 3aJjaH TaOJUYHO, TpaUUECKU WM aHAIUTUYECKU ((PyHKIHUS
pacnpeaenenusi, yHKIUS INIOTHOCTH PACIIPEACIICHHS U T. IT.).

IHpumep 39

B samumke Haxonurcs 5 1mapoB, MPOHYMEPOBAHHBIX HUpamu «1», «1»,
«2», «2», «2». IlocnegoBaTelbHO U3BJICKAIOT JiBa mapa. [lycTts ciryyalinas
BEJIMYMHA & — YUCJIO HA 1-M BBIOPAHHOM IIape, n — YKCJIO Ha 2-M MIape.
TpebyeTcsa HalTH TaOIMYHBIA 3aKOH pacmpeseicHus (MaTpuIly pacrpee-
JICHUS) ABYMEPHOM CIy4ailHOM BEJIMYMHBI (€, 1). OnpeaeanTh BEpOSITHOCTh
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TOT0, YTO BTOPOU I1ap OyneT UMETh METKY «1».
Pewenue. OnpenenyiMm BEpOSATHOCTH BO3MOKHBIX 3HAYCHUN JTBYMEPHOM
CIIy4aifHOW BEJIMYUHBI (£,m) U 3aMOJHUM MATpPHUILy pacnpeenacHus (tTadmau-

1a 6):

& m=@1:
PE=In=D)=P{C=inin=1)=PE=DPMm=1|=1)=

B3
& n=(12):

PE=In=2)=P(E=1in{n=2})=PE=DPMm=2[E=])=

HORS
€ n)=(2]):

PE=2m=D=P{E=2nn=1})=PE=2)PMm=1|5=2)=

HERS
& n=(Z2):

PE=2n=2)=P({E=2tn{n=2})=P(E=2)P(M=2[C=2)=
{HERe
5\ 4

Tabauya 6 — MaTpuna pacnpeaeseHus IBYMepPHOii ci1y4aiiHOH BeJTHYHHBI

& n) n=1 n=2
£=1 0,1 093
£E=2 0,3 0,3

OueBUAHO, YTO CyMMa BEPOSITHOCTEW BCEX 3HAYEHHM MHOTOMEPHOM

CJIy4allHOW BEJIMYKMHBI pABHA €IUHHUILIC.
BepositHOCTB TOTO, YTO BTOPOM 1Iap OyJeT UMETh METKY «1», ompee-

JIJUM KakK CyMMYy BepOﬂTHOCTeﬁ B CTOJIOLIE «n=1» MaTpullbl pacopeaecie-
Hus. Takum obpazoM, P(n=1)=0,1+0,3=0,4.

3.2 ®yHKuMs pacnpeaeaeHusi ABYMEPHOU CJOy4aiiHON BeJMYMHBI

DyHryueti pacnpeoenieHus 08YMePHOU CIYUAUHOU GeIudUHbl (&, ) WIH
COBMECTHOM (PYHKIIUEW pacTpeneseHUs CIIyIallHbIX BEIUYUH & U 1 Ha3bl-
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Baercs QyHKIMA F,,(x,y), paBHass BEPOATHOCTU TOrO, YTO KOMIIOHEHT ¢&

MNPpUMET 3HAYCHUEC MCHbIICC, UYEM x, 4 KOMIIOHCHT n — 3HAYCHUC MCHBIICC,
UM y,

F,(x,y)=PE<xn<y)=PUE<x} N {n< p}). 3.2.1)

Takum oOpazom, QyHKIMS pacrpeesieHus IBYMEpPHOU ciydyailHOU Be-
JHWYMHBI F, (x,y) B TOYKE (x,y) ONpPENENSET BEPOSATHOCTh, C KOTOPOU JIBY-

MEpHasl Ciay4yaiiHas BEJIMYMHA MPUMET 3HAUYCHHE B HIKHEM JIEBOM KBa-
paHTE OTHOCHUTENILHO TOUKH (x,y) (PUCYHOK 29).

1
(x, )

v

Pucynok 29 — Mnmtoctpaniyst BEpOSITHOCTHOTO CMBICTIA
(GYHKIIUY pactpeelieHus TByMEPHOU clydaifHOM BEeTUYHHBI

OyHKIUS pacnpeeeHus] ABYMEPHOU CllydalHOM BETUYHUHBI (&,1m) 00-
Ja7aeT CIeAyIOMUMA cBocTBaMHU (pucyHok 30).

CsoiictBo 1. F, (x,»)>0, T. €. QyHKIUS pacHpeneNeHns IBYMEPHOU
CIIy4ailHOW BEJTMYMHBI (€,m) — HEOTpULIaTeIbHast QYyHKIUSL.

CeoiictBo 2. Ecim x,<x,, T0 F, (x,»)<F.,(x,»); €CI y <y,, TO
F. (x, ») S Fy(xg, 0,)

Takum obpazom, QyHKLIUSA F,, (x,y) — HEyObIBaromas (QyHKIUSA KaxI0ro
apryMeHTa MPHU yCIOBUH, YTO JPYTrHe apryMEHThl (PMKCUPOBAHBHI.

y
OLYD (g 31)

: F (xla OO)
Fenlr, 1) x E’in X X

»
»

Fén(xlaJ’i)

X

v

X2

a) 6)

Pucynok 30 — MnmrocTpanust CBONCTB
(byHKIMU pacnpeaereHnus ABYMEPHOM ciydailHOM BeTMUMHBI
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CBoiicTBO 3. F,, (x,+%) = F,(x); F, (+, y)=F,()).

Takum oOGpa3om, ecii OJUH U3 apryMEHTOB (YHKIUU pacmpeaeaeHus
JIBYMEPHOM CITy4ailHOM BETMYMHBI (£,m) paBeH +ow (cM. pucyHok 30, 6), To
F,,(x,y) CTAaHOBHUTCSl paBHOM (DyHKLMH pacrpeleseHus OJHOMEPHOU Clry-

YalHOM BEJIMYMHBL, COOTBETCTBYIOIIEU APYTrOMY apryMEHTY.

CaolicTBO 4. F, (-, y)=0; F,, (x,—0)=0.
Taxkum 00pa3zom, ecan XOTh OJMH U3 apryMEHTOB (QpyHKLMH F,, (x,y) pa-
B€H —©, TO F;, (x,y)=0.

CBOHCTBO S. F,, (+0, +0) =1
Takum 06pa3zoM, eciii BCe apryMeHThl PYHKUHH F,, (x,y) PaBHBI +o, TO

F. (x,y)=1.

CaoiictBo 6. Ilo xaxxgoMy M3 apryMeHTOB (YHKLHSA F,, (x,y) HEIpe-

pBIBHA CJICBA.
Taxum o0pasom, F,,(x-0,y)=F,,(x,y); F,(x,y=0)=F,(x.)).

3ameuanue 1 — OyHKIMA paclpeaeseHus] IBYMEPHOM CIydallHOW Be-
JUYUHBI MPECTABIISIET cO0OM MOBEPXHOCTh B mpocTpaHcTBe. lIpuueM B
TOYKE (—o0; —o0) OHA PABHA HYJIIO, & B TOUYKE (o0; 00) — PABHA €AMHULIC.

3ameuanme 2 — OyHKuMs pacnpeaeneHns JUCKPETHOW IBYMEPHOU ClTy-
YaifHON BETMYMHBI — pa3pbiBHAS CTyreH4artas pyHkius. OyHKIMs pacrpe-
NEIICHUSI HENPEPBIBHOM JBYMEPHOU CIIyYalHOM BEJIMYMHBI HENPEPBIBHA HA
BCEU YHCIIOBOU OCH.

3.3 ®yHKuMA IVIOTHOCTH pacnpeaeeHUus1 HelpepbIBHOM
ABYMEPHOM CIYYAUHOH BeJUYUHbI

®yHkuus pacnpefenceHus F,, (r,y) — HauOoJee yHHUBepcanbHas (popma
3aKOHA pacHpeielIeHHs] MHOTOMEPHBIX CIIyYallHbIX BEJIMYUH KaK JUCKPET-
HBIX, TaK HEMPEPBIBHBIX U CMEMIaHHBIX. Kpome 3Toro, 3aKoH pacrpenene-
HUS HEMPEPHIBHBIX MHOTOMEPHBIX CITyYalHbIX BETUYMH MOXKET OBbITh 33/1aH
C IOMOIIbIO (YHKIIUHU TUIOTHOCTU PACTIPEIEIICHHUSL.

JIByMepHas ciydaiiHas BEJIMYMHA HA3bIBACTCS HENPEPBIBHOM, €CIIU €€
GyHKUMA pacnpeneneHus F,, (x,y) — HenpepbiBHas QyHKIMA, TuPPepeH-
nupyeMas Mo KaxXJIOMy U3 apryMEHTOB, Y KOTOPOH CYILECTBYET BTOpas
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O°F,, (x,y)

Ox0y

AHaJIOTUYHO TOMY, Kak Oblia ompejeseHa (PyHKIUS MJIOTHOCTH pac-
npeaeeHusT OAHOMEPHOW CIydalHON BETUYMHBI, OMNPEACTUM QYHKYUIO
nIOMHOCHU pacnpeoenenus F, (x,y) Henpepbl6HOU 08YMEPHOU CyHauHOU

CMCIIAHHAas ITPOU3BOJHAA

GenuYUHbl KAaK TIPENesl OTHOUICHUS BEPOSATHOCTU IIONANAHUSA 3HAYCHUS
CIy4YalHOM BEJIWYMHBI (£,m) B DJIEMEHTAPHBIM NPSAMOYTOJIbHUK, IPUMBI-
KAIOIIMH K TOYKE (x,y), K IJIOIIAIX 3TOr0 MPsSMOYTOJIbHUKA, KOTJ1a 00a ero
pasmepa CTpeMATCs K HYJIIO:

P(ix<&<x+Axfn{y<n<y+Ay})
Ax - Ay -
O°F,, (x,)

_ &
=T, (3.3.1)

foep)= fim

Ay—0

IIpu 3TOM HaHHBIM MPEAEN €CTh HE YTO MHOE, KaK BTOpPAs CMEUIaHHAsA
MpOU3BOIHAS PYHKIIUK paCTIPEIeTICHUs IBYMEPHON CITy4aitHOW BETUYHHBI
En.

OyHKIHSA TJIIOTHOCTA PACIPENCIICHUAS] HEMPEPBIBHOM JBYMEPHOM CIIy-
JalHOUW BETMYHUHBI (£,1) 00JaJaeT CICIYIONIMMU CBOWCTBAMHU.

CsoiictBo 1. f, (x,y)>0, T. €. QyHKUUS IULIOTHOCTH PACIpPEACICHUS HE-

IIPEPBIBHOM JBYMEPHOW CIIy4alHOW BEJIMYMHBI (§,m) — HEOTPULATEIbHAS
(pyHKLHSL.

X2¥2
CBOHCTBO 2. P({x, <t<x}n{y<n<yh) =[]/, (xy)0dxdy.
XN
Takum 00pa3oM, BEpOATHOCTH MOMATaHUsI HENPEPHIBHOW JABYMEPHOMH
CIIy4YallHOM BEJIWYMHBI B NMPOU3BOJIBHBIN NPSIMOYTOJbHHUK, OTPAHUYCHHBIN
TOYKAMH (x,,¥,), (x,,), (X, ) H (x,,¥,), ONPENEISIETCA IBOWHBIM HHTE-

rpajioM ()yHKIUH IJIOTHOCTU PacIpencieHus f;, (x,y) 10 KaxKI0d U3 mepe-

MEHHBIX Ha HHTEPBAJIAX (x,, y,) U (x,,y,) COOTBETCTBEHHO.

CaoiicTBo 3. T T foy(x,y)dxdy =1.

—00 —00

CaoiicTBO 4. jf '[fén(x,y)dxdy =F, (x,»).

—00 —00
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CBoOHCTBO 5. P({£=x}n{n=y})=0.
Takum 006pa3om, BEpOSTHOCTh TOTO, YTO HEMPEPHIBHAS IBYMEpHAas CIIy-
yaliHas BEJIMYMHA (&,m) MOMAAET B TOUKY (x,y), paBHA HYIIIO.

3.4 IlonsiTHe HE3AaBUCUMOCTH CJIYYAHHBIX BeJIUYUH

[Ipu paccMOTpeHUHM HECKOJbKUX CIy4YallHbIX BEJIWYHH (KOMIIOHEHTOB
MHOTOMEPHOM CIIy4allHOW BEJIMYMHBI) YACTO BCTPEYAETCS 3aJla4ya YCTAHOB-
neHus (pakTa 3aBUCUMOCTH Beln4uH. Hanpumep, BIUseT a1 BeIUUMHA & —
«Macca oe3J1a» — Ha BEIMYMHY 1 — «PacxXoj] TOIUIMBA JIOKOMOTHBOMY.

Heszasucumvimu naszvigaiomces ciyyaunvle eiuyunsl, 3aKOH pacrpese-
JIEHUS KaXKJI0M M3 KOTOPBIX HE 3aBUCHUT (HE MU3MEHSETCS) OT TOro, Kakoe
3HAUYEHHE NPUHSIIA Ipyras cilydyaiiHas BEJTUYHHA.

3Hasi COBMECTHBIN 3aKOH paclpeiesieHUs MHOTOMEPHOW ClIy4yallHOHM Be-
JMYUHBI (B YaCTHOCTH F, (x,y)), MOKHO HAWTH 3aKOHBI PACIIPENIEICHUS €€
KOMIOHEHTOB. OJIHAKO COBMECTHBIN 3aKOH Paclpe/iesIieHuss MHOTOMEPHOU
CJIy4alHOW BEJIMYMHBI MOXKHO OIPENCIIUTh Y€PE3 3aKOHBI PAaCHPENCICHUS
KOMIIOHEHTOB (T. €. OJHOMEPHBIX CIIy4YailHbIX BEJIMYWH), TOJBKO €CIU 3TH
KOMIIOHEHTBI HE3aBUCHMBI.

PaccmorpuMm omnpenenenve GyHKIMHM paclpeiesieHus] TBYMEPHON CIy-
yaiiHo# BemuuHbI (3.2.1)

F ()= POE <xp n{n < y}).

Ecnu BeauduHEl & U 1 HE3aBUCHMBI, TO HE3aBUCUMBIMHU SIBIISIFOTCS CO-
obITHs {E<x} U {n<y}. CaegoBaTenbHO, MO TEOPEME YMHOXKEHUS BEPOSIT-
HOCTEH HE3aBUCUMBIX COOBITHMH:

F,(x,2) = PUE< 5} N n<y}) = PE< )P < y) = F,(D)F, (7),
F\(x,y) = F,(0)F,(»). (3.4.1)

ToxnectBo (3.4.1) siBHsieTcsT HEOOXOAUMBIM U TOCTATOUYHBIM VCIOBUEM
He3a8UCUMOCIU O08YX CHIYYAUHbIX 6eIUYUH W HA3BIBACTCS MeopeMou yM-
HOXMCeHUsl (pyHKYyull pacnpeoeieHus He3a8UCUMbBIX CIYYAUHBIX BETUYUH.

Ecnu & u n — HenmpepbIBHBIE HE3ABUCUMBIE CIIyYalHbIC BEJIUYUHBL, TO,

auddepeHpys JIEBYIO U MpaByro yacTu paBeHcTBa (3.4.1) mo x u no y,
MOJIy4YUM
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OF,(x,y) _ OF.(x) OF,(7)
OxOy ox dy

VYuursiBasg onpeneneHuss QYHKIUM IJIOTHOCTU paclpeaesieHus: Hempe-
PBIBHOM ABYMEpHOU ciydaiiHOlM BenuuuHbI (3.3.1) 1 pyHKIMM MIIOTHOCTH
pacrpeiesieHus HEIPEPHIBHON OJHOMEPHOM Beau4uHbI (2.4.1), nmoiydaem
PaBEHCTBO, HA3bIBAEMOE MeOPeMOl YMHOMCEHUS (DYHKYUL NIAOMHOCMU
pacnpeoenenus: He3agucumbvlx geaudur (He0OX0AUMOE U JTOCTaTOYHOE yC-
JIOBME HE3aBUCUMOCTH HEITPEPBIBHBIX CIIyYalHbIX BEJINYUH):

fun )= £.() (). (3.4.2)

Ecnu KOMIIOHEHTHI ABYMEPHO CIIydailHON BEUYHHBI (&, 1)) 3aBUCUMBI,
TO JUIsl HAXOKJIEHUSI COBMECTHOTO 3aKOHA PaCIpEelesICHUs] HEAOCTATOYHO
3HATh 3aKOHBI paclpeesieHusi KOMIIOHEHTOB: TpeOyeTcsl 3HaTh TaK Hazbl-
BACMBII YCIIOBHBIM 3aKOH PacIpeIeeHusl OMHOU U3 HUX.

Ycnoenuwvim 3axonom pacnpeoenenus BEINUUHBI & HA3bIBAETCS 3aKOH €€
pacnpeiesIeHNs], BBIYMCICHHBIA B IPEANIOJIOKEHNN, YTO APYras CilydyalHas
BEJIMYMHA (M) MPUHSIA ONPEIEIICHHOE 3HAUYCHHUE.

Oynkuus pacupenesnenus F, (x,y) CUCTEMbI 3aBUCUMBIX CIIy4alHbBIX Be-
JUYUH MOXKET OBbITh 3aMMcaHa B BUJIE, HA3bIBAEMOM 1Me0peMOU YMHONCEHUS]
@yHKYUL pacnpeoenenus GeIUYUH:

Fo(ny)=PRE<xinin<y})=

(3.4.3)
=PE<x)P(M<y[E<x)=F()F (y[E<x),

Tae F,(y|&<x)=PM<y|&<x) — yclnoBHasd (YHKLHs PacIpelesICHHs BEIIH-

YUHBI n MIPU YCIOBUHU HACTYIUICHUS COOBITUSA {£ < x}.
Ha mpaktuke wyaiie HCHONb3YIOT APYryio (GoOpMy YCIOBHOTO 3aKOHA
pacopenesieHusd F,(y|&=x) W f (y|&=x), T. €. KOrja BEJIU4YUHA & MpU-

HUMaeT (PUKCUPOBAHHOE 3HAYCHHE x. 1eM Oojee, 4To Il HEMPEPHIBHBIX
CIyJalHBIX BEJIWYWH CHPABEAJINBA CICAYIONIAS meopemMa YMHOMCEHUS
naomunocmer:.

fon ()= £.(0f, (v €= ), (3.4.4)

T. €. (YHKUHUS TUIOTHOCTH PaclpeeieHUs] HEMPEPhIBHON TBYMEPHON Be-
JUYUHBI paBHA MPOU3BEACHUIO (DYHKIMU TJIOTHOCTH paclpeneeHUs Ol-
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HOW M3 HUX HA YCJIOBHYIO INIOTHOCTh PACIpEACIICHUS APYTrOW MPHU 3a4aH-
HOM 3HAQUYEHUH MIEPBOU.

3.5 Ync/ioBble XapaKTePUCTHKH ABYMEPHOM CIy4aiiHON BeJIMYNHbBI

CiydaiiHble BEJIMYMHBI MTOJHOCTBIO XapaKTEpU3YIOTCS 3aKOHAMM pac-
MpeeNeHus, HO YacTO JOCTaTOYHbIM ObIBAET 3HATH JIMIIIL HEKOTOPHIC Xa-
pPaKTEpHbIC 3HAYECHUS, KOTOPbIE MOXKET NMPUHUMATh CIy4YalHas BEJIMYUHA,
T. €. €€ YHCJIOBBIE XAPAKTEPUCTUKHU. [[7s onmmcaHuWss MHOTOMEPHBIX CITy-
YalHBIX BEJIMYHMH HUCIOJIb3YIOTCS YHUCJIOBBIE XapaKTEPUCTUKU €€ COCTaB-
JSOIIMX, a TAKXKE IMapaMeTpbl, XapaKTEPHU3YIOLIUE 3aBUCUMOCTb MEXIY
KOMIIOHEHTAMH MHOTOMEPHOM BeMM4uHbL. OJIHA U3 TAaKHX XapaKTEPUCTUK
— KOPPEJSILIMOHHBIA MOMEHT (KOBapyaLus).

Koppenayuonnvim momenmom n ABYX CIydalHBIX BEJIMYMH & U n Ha-
3bIBAIOT MAaTEMATHYECKOE OXKUJAHUE MPOU3BEICHUS OTKJIIOHEHUN 3TUX BeE-
JIMYUH OT CBOMX MaT€MaTHYECKUX OKUJAHUM:

Hen =M[(E = M[E])(n—M[n]]. (3.5.1)

KoppensaumoHHbII MOMEHT MMEET Pa3MEpPHOCTb, PABHYIO IPOU3BEIE-
HUIO pa3MEpHOCTEN BEMWYMH & U n. YacTo monb3yroTcs Oe3pazMepHOit
XapaKTePUCTUKON — K0agduyuenmom xoppeniyuu CIydalHbIX BEJIUYHH,
KOTOpBI orpenaensercs no Gpopmyie

= Han 3.52
" ol lom] (3-.2)

Koapduument xoppensiiiii MOKET NMPUHUMATh 3HAUEHUS U3 OTpe3Ka
[-1;1]. KoppensunoHHbIH MOMEHT U KO3(P(HUIUEHT KOPPENSLUN XapaKTe-
PU3YIOT CTENEHb JUHEWHOW 3aBUCHUMOCTH MEXKIY IByMs BenuuuHamu. Hy-
JIEBOE 3HAYCHUE NAaHHBIX XaPaKTEPUCTUK YKa3bIBACT HA omcymcmeue Jiu-
HEUHOU 3a8UCUMOCTIY MEXKIY UCCIIEyEeMbIMU BEJIMYMHAMU (IIPU 3TOM MO-
KET CYIIECTBOBATh HEIUHEUHAS 3a6UcUMocmy). PaBeHCTBO K03 duumenTa
KOPPEIALMA 7, CIAUHUIIE YKa3bIBACT HA HAIMUUE NOJOHCUMETIbHOU JTUHCU-
HOU (DYHKYUOHANLHOU 3A6UCUMOCHU MEXKIY BEJIMUMHAMHU & U n (C yBEIu-
YEHUEM & BEIMYMHA n TAKKe yBeauuuBaercs). Ecnm ke ., =-1, TO MEXIY

BEJIMUMHAMH & U m CYLIECTBYET ompuyamenvras (C yBEINYEHUEM & Be-
JUYMHA 1 YMEHBIUAETCS) JUHEeUHAs YYHKYUOHANbHAA 3a8ucumocms. 11po-
MEKYTOYHBIE 3HA4YeHHA KOd(pQHUMEHTa Koppelnsauuu (r, e(-1;0) wim
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r., €(0;1)) YKa3bIBalOT Ha TEHJCHIUIO K HAJUYHUIO JUHEWHONW 3aBUCUMOCTH

MEXIYy BEIIMUMHAMH & U 1.

IHpumep 40

PaccMoTpuM cuctemy JIByX JIUCKPETHBIX CIIYYalHBIX BEIWYUH (&,1),
I ClydailHas BEJIMYMHA & — YKCJIO MOE3J0B (B CYTKH), 3aJI€pKAHHBIX
CTaHIIEN A, ciiydallHasi BEJIMYMHA n — YUCIIO MOE370B (B CYyTKH), 3aJ]iep-
KAHHBIX CTaHuend b. M3BecTHa MaTpuila pacnpenesieHuss CUCTEMBbI CITy-
YalHBIX BEIWYUH (&,m) (Tabauma 7).

Tabnuya 7 — MaTpuua pacnpeaejieHus ABYMEPHOIi CJIy4aiiHOH BeJHYHHBI (£, 1)

&n) n=0 n=1 n=2
€=0 0,4 0,05 0,05
=1 0,2 0,02 0,03
E=2 0,05 0,2 0

TpeOyetcst: 1) HallTH 3aKOHBI pacHpe/ICICHUs CyYailHbIX BEJIUYUH & U
n; 2) BBIYMCIIATH YUCIOBBIE XapaKTEPUCTUKHU (MAaTEMAaTUYECKOE OKHUIAHKE,
JUCIIEPCUIO U CPEAHEE KBAIPATUUECKOE OTKJIOHEHHUE CIy4allHbIX BEIUYHMH
& U m, MaTEMAaTHYECKOE OKUJIAHUE TPOU3BEIACHUA &, KOPPEIALMOHHBINA
MOMEHT n U KO3(OULHMEHT KOPPEALUH 1, ); 3) BBIACHUTD, ABISAIOTCS JIH
CIIy4alHbIC BEIMYUHBI & U 1 3aBUCHMBIMH.

Pewenue. 1) Haitném 3akoHbI pacupeieieHUs CTy4YaillHbIX BEJIUYMH.

a) BeposiTHOCTH 3HaueHUM Cy4ailHOW BEIMUYMHBI & HaWAEM 1o popmy-

3 —
ne PE=x)=>Y p,i=13.

J=1

P(£=0)=0,4+0,05+0,05=0,5
P(E=1)=0.2+0,02+0,03=0,25;
P(£=2)=0,05+02+0=025.

CrenoBatenbHO, P/l pacnpeaeaeHus CIy4ailHON BEIUYUHBI & MOXEM
3alMCcaTh B BUAE TaOIUIIBI &.

Tabnuya 8§ — MaTtpuua pacnpejeaeHns cJy4aiHoN BeJHYHHBI &

X; 0 1 2

1

PE=1x,) 0,5 0,25 0,25

0) BeposTHOCTH 3HAYEHMI CITydailHOM BETUYMHBI n HailaéM 1o popmy-
e
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3 _
P(n =yi)=ng/aj=1a3-
i=1

P(M=0)=0,4+0,2+0,05=0,65;
P(M=1)=0,05+0,02+0,02 =0,27 ;
P(M=2)=0,05+0,03+0=0,08.

CrenoBatenbHO, P/l pacnpeaeaeHus CIy4ailHON BEIWYUHBI n MOXEM
3amucarh B BUAE TaOIUIBI 9.

Tabnuya 9 — MaTpuna pacnpejeaeHus cJay4aiHoil BeJHYHHBI 1

Y; 0 1 2

P(n=y,) 0,65 0,27 0,08

2) Bbluncinum 4KCIIOBbIE XapaKTEPUCTUKU:
a) BBIUUCIIUM MATEMATUUYECKOE OKUJJAHUE CIYyYailHON BEJIMYUHBI &, UC-
MOJIb3YS Pl pactpeieseHus U3 TabJIuIbI §:

3
M[E]=Y x,p;=0-0,5+1-0,25+2-0,25=0,75 MOE3/10B/CYT;

i=1

0) BBIYUCIIMM MaTeMaTHUeCKOe 0KHUJIaHWE CIy4ailHOW BEJIMYUHBI 1, UC-
MOJIb3YS Pl pacupeeneHus U3 Tadbauisl 9:

3
M[n]=Y y,p;=0-0,65+1-027+2-0,08 =0,43 TIOE3/I0B/CYT;

J=1

B) BBIYHCIIMM JIUCIICPCHUIO CIAy4allHOW BEJIMYWHBI &, WCIOJB3YS PsT
pacnpeaeieHus U3 TaOIuIIbI 8:

3
D[E]=) " x!p,—(M[E])* =0°-0,5+1>-0,25+27-0,25— —(0,75)* = 0,6875
i=1
(moe3oB/cyr)” ;

I') BBIYMCIUM JUCICPCHUIO CIIYYaWHOW BEJIIMYUHBI 1, WCIOJNB3YS PSII
pacnpeaeeHus U3 TaoIuibl 9:

3
D[n]=>yp,—(M[n])* =0>-0,65+1>-0,27+2% 0,08 — —(0,43)* = 0,675

J=1

(moe3oB/cyr)” ;
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1) CpETHUE KBA/IPATUYECKUE OTKJIOHEHUS CIyYalHbIX BEJIMYUH & U M :
o[&] = \/ D[£] =+/0,6875 ~ 0,829 TTOE3/IOB/CYT;

o[n]=+/D[n] = /0,675 ~ 0,822 MOE3IOB/CYT;

€) BBIUMCIUM MaTEMaTUYECKOE OKHMJIAHHUE IPOU3BEICHUS CIy4alHBIX
BEJINYUH & W 1, HOJIb3YSCh 3aJIaHHOM MaTpULEH pacipeIeiICHUS

3 3
MIEN]=D> xy,p;=0-0-0,4+0-1-0,05+0-2-0,05+

+1-0-0,[2=1+j;1-1-0,02+1-2-0,03+2-0-0,05+2-1-0,2+
+2-2-0=0,48 (moe3mos/cyr)’;
) KOpPEISLUOHHBIA MOMEHT ABYX CIy4YalHbIX BEJIUYHH & U m
He, =M[En]-M[EIM[n],
CJI€JIOBATEIIBHO,
p,, =0,48-0,75-0,43=0,1575 (noesnos/cyr)’;

3) KOO GUITMEHT KOPPESIINK ABYX CIyYalHBIX BEIMUMH & U 1

Lo~ M 0J5T5
" o[Elo[n]  0,829-0,822

~0,231.

3) Ilockonpky K03(pHUIMEHT KOPPEIALUH 7, =0, TO CIy4alHbIC BEJIHU-

YUHBI £ U 1 3aBUCUMBI.

Hannune 3aBUCMMOCTH MEXAY CIIy4YalHBIMU BEJIMYMHAMH £ U 1 MOYKHO
IPOBEPUThL W HAa OCHOBAHUM OIPEACICHUsS HE3aBUCUMOCTHU: €CJIU
P(E=x,n=y)=PE=x)P(M=y,), TO CIIy4alHbIC BEJUYUHLI § U 1 HE3aBUCH-
MbI. Ecii TaHHO€ paBEHCTBO HAPYIIAETCS, TO CIIy4alHbIC BEJIMUMHBI & U 1

3aBHUCHUMBI.
HpOBGpI/IM BBIIIOJITHCHHUC HCCKOJIbKUX HCPABCHCTB IJIs BaI[aHHOﬁ MaTpH-

16 PACIIPEICIICHHS:
P(E=0,1=0)=0,43; P(E=0)=0,5 P(n=0)=0,65;
0,43 % 0,5-0,65;
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PE=0,m=1)=0,05 P(E=0)=0,5 P(n=1=0,27,
0,05+ 0,5-0,27;

P(E=0,1=2)=005 PE=0)=0,5 ~P(Mm=2)=0,08;
0,05+ 0,5-0,08;

P(E=1,m=0)=02; PE=1)=025 Pn=0)=0,65;

0,2 #0,25-0,65;

U T. I

BbINoaHEHHbIE BBIUKMCICHUS MOATBEPKIAOT HAIMYUE 3aBUCUMOCTH
MEXYy CIIy4ailHBIMH BEJIMYMHAMU & U ).

BeiBoa. CpenHee 4ncio Moe3goB B CYTKH, 3aJ€P/KAHHBIX CTaHUMEH A,
paBHoO 0,75; cpeaHee 4uCIo MOE3A0B B CYTKH, 3aJ€p>KaHHbIX CTaHUUEH B,
paBHO 0,43; KOpPEIALMOHHBIII MOMEHT, XapaKTepU3YIOLIUN pa3dpoc TOUEK
(€,m) BOKPYT TOUKHU (M[E], M[n]), paBeH 0,1575; koapduiimeHt koppesiuu
paBeH 0,231, yTo TOBOPUT 00 04YEHH CIa00N JTMHEHHON 3aBUCUMOCTH MEX-
Iy CIIy4allHbIMU BEJIMYMHAMM & U ).
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4 MarteMaTuuyecKasi CTATUHCTHKA

4.1. BeIOOpOYHBIf METO; SMIIUpUUEcKast QyHKIUS
pacnpe/ieseHusl; CTATUCTUYECKOE OLIEHUBAaHUE TapaMeTPOB
pacnpeiesIeHus] METO0M MOMEHTOB

4.2 IIpoBepka CTaTUCTUYECKUX TUIIOTES

4.3 DnaeMeHTbI TEOPUU KOPPEISILIMN; TUHEHHAS. KOPPEIISLIUS

4.1. Bb100po4HBIil MeTOX; IMIIMPUUYECKAsA (PYHKLUS
pacnpeaeieHusi; CTAaTUCTHYECKOe OLIeHMBaHKMe TAapaMeTPoB
pacnpeae/ieHUsi METOJ0M MOMEHTOB

[Ipeanonoxxum, 4To I U3YYEHUST HEKOTOPOrO KOJIMYECTBEHHOIO MpH-
3HaKa ¢ U3 reHepabHOW COBOKYITHOCTH M3BJIEYEHA BBIOOpKA 00BEMa 71

4.1.1)

OMnupuYeckoi (Uiu BHIOOPOUHOM) (YHKIMEN pacmpeneseHus] Ha3bl-
BaeTca PyHKUMS IEHCTBUTEIBHOTO IEPEMEHHOTO

F*(x)z%x), (4.1.2)

IJI€ v(x) — YUCJIO DJIEMEHTOB BHIOOPKH, MEHBIITUX X.

Ecnu npusHak ¢ MMeeT HEeNpepbIBHOE pacipeiesieHUe, TO MO BHIOOPKE
(4.1.1) cTpoST MHTEPBAJBHBIN CTATUCTHYECKMI psi, pa3OuBas UHTEP-
BaJI, COJICpP AU BCE AIEMEHTHI BHIOOpKH (4.1.1) Ha psim YaCTUYHBIX WH-
TEpBAJIOB IIUPUHON /1 U, TOACUUTHIBAS n,— YAaCTOTY 3JIEMEHTOB BHIOOPKH,
TMOMABIINX I-U UHTEPBAJ

Tabnuya 10 — IHTepBaIbHBIN CTATHCTHYECKUI PAI

HHTepBaib! (o, at,) ) [, @,1)
YacToTs! n n, - n,
r
I‘I[e Oll-H—al-:h, i=1,2,...,]"; n;,=n
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I'ucrorpaMmmoii MHTEPBAJIILHOTO CTaTHCTUYECKOro psiaa (tadmuma 10)
Ha3bIBAETCS CTyIleH4aTass Qurypa, cocrosiuiasi u3 MpsMOyroJbHUKOB, IMO-
CTPOEHHBIX B MPSIMOYTOJbHOM CHCTEME KOOpJWHAT TakK, 4TO MX OCHOBa-
HUSMHU CITYXaT UHTEpBaIbI [a,,a,,),i=1,2,...,r, OTJIOXEHHbIE Ha OCH alc-

L[UCC, @ BBICOTHI PAaBHBI r;/(nh) COOTBETCTBEHHO i-My OCHOBAHHIO i=1,2,...,r
(pucynok 31).

h

>
2/ ) . o4 ... Gg O Oy X

Pucynok 31

Kpusas 1, npoxozsiiast uepe3 cepeAnHbl CTYNEHEW TMCTOrpaMMbl JIaeT
NpUOIMHKEHHOE MPEJCTaBICHUE O KPUBOM pacmpeielieHus MpU3HaKa & U
HA3bIBACTCA SMIIMPUYECKOM KpuBOM pacmpenenenus. [lnomanp rucro-
rpaMMbl paBHa eAuHHIE. YacTo U3 HEKOTOPBIX MPEINOCHUIOK OBIBAET H3-
BECTEH THUII 3aKOHA pachpeieieHus] MpU3HaKa &, HO HEM3BECTHBI MapameT-
pBI 3TOTO pacmnpeneneHus. Hanpumep, U3BECTHO, YTO TUIOTHOCTH pacripe-
JeJieHUs TpU3HaKa ¢ 3ajaHa QyHKUMen f(x0,,...,6,)0, Tne 6,,...,0,0 — He-
u3BeCTHbIe NapameTpbl. CTaBUTCS 3a7ada HAXOXKACHUSI CTAaTUCTUUYECKUX
OLIEHOK 0, .0, ,...,0.0 TIAPAMETPOB 0, ,0,.,...,0,0 TI0 BBIOOpKe (4.1.1) HabmO-
nenuit Hax &. Takum oOpa3om, OleHKH — QYHKIUU OT BHIOOPOUYHBIX 3HA-
YCHUI.

OgHUM U3 METOJ0B MOCTPOCHUSI TAKMX OLICHOK SIBJISIETCSI METO] MO-
MEHTOB, KOTOPbIi OCHOBBIBAETCSI HAa OJIM30CTH TEOPETHUUECKUX U SMITUPU-
YeCKUX MOMEHTOB. OH COCTOUT B CIEAYIOLIEM:

[To popMmyiie IIOTHOCTH paclpeaeseHus f(x,0,,...,0,) HAXOAUM k TEpPBbIX
HAYaJIbHBIX TEOPETUYECKUX MOMEHTOB NPU3HAKA &

+00

o, =MIE"] [ X"f(x,6,....0)d,  m 12,k (4<1.3)

—00

3aTeM 1o BBIOOpKE (4.1.1) BBIUMCISEM COOTBETCTBEHHBIE BBIOOPOYHBIC
MOMEHTBI
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by =2 3x" m=12, 0k, (4.1.4)

IIpupaBHMBas KaXAbld TEOPETUUYECKHUM MOMEHT COOTBETCTBYIOLIEMY
BBIOOPOYHOMY, TIOJTy4aeM CUCTEMY U3 kK ypaBHEHUI
w0, 0)= 1 m=1,2,...k, (4.1.5)
C HEU3BECTHBIMHU 0,,..., 0, .
Pemenue o, ,...,0, cucteMsl (4.1.5), 3aBucsIIEe OT HIEMEHTOB BHIOOPKH
(4.1.1), mpUHUMAIOT B KauyeCTBE CTAaTUCTUYECKHX OLIEHOK IapaMeTPOB
0,,...,0, .

— 1 n
Bemmanna xzz,z_:‘xi (4.1.6)

Ha3bIBACTCS BHIOOPOYHON CpedHel U CIYXHUT CTaTUCTHYECKOW OIEHKOI
s M[é&].

Bemuunna s’ =LG:(xi 9’ (4.1.7)
n—1%

Ha3bIBAETCSA HECMEILIEHHON BHIOOPOUHOM AUCTIEpCHEN U CIYKUT CTaTUCTH-
YyecKoM oreHkou aist Df & .

X M S° —TOodeuHbIe OICHKH TapamMeTpoB M/ & ] u D[],

B MaremaTnuecKoM CTaTHCTUKE MCIIOJIb3YIOTCS €Il€ M WHTEPBAJIbHBIC
OLlCHKH. JloBepUTEeIbHBIM HAa3bIBAIOT MHTEPBAJI, KOHIBI KOTOPOTO 3aBUCST
OT BbIOOPOYHBIX 3HAYEHUN U KOTOPHIE C 3a/1aHHOI J10BePUTEIbLHOH Bepo-
ATHOCTBIO ITOKPBIBACT OLICHUBAEMBIN ITAPAMETD.

[Ipeanonoxxum, uto BeIOOpKa (4.1.1) B3siTa M3 HOPMAJILHO pacHpelie-
JICHHOW T€HEpaJlbHOM COBOKYIMHOCTU NMpPU3HAKA & C HEM3BECTHBIMU Iapa-
Metpamu a = M[ & [ u o° = D[£].

CBs3b MEXY JOBEPUTEIbHBIM UHTEPBAJIOM, MOKPHIBAIOIIUM HapameTp
a, C JOBEPHUTEIIbHOW BEPOATHOCTBIO 1-¢ 3aa€TCS MPHU 3THUX YCIOBHSIX

dbopmyoit

P{;—t%<a<;+t%}=l—g, (4.1.8)

rje ¢ — KpUuTH4ecKas Touka pacnpeneneHus CTboAeHTa ¢ n-1 CTeneHbro

CBOOO/IbI, COOTBETCTBYIOIIASl YPOBHIO 3HAYUMOCTH % Jlnst mocTpoeHus

2
JOBEPUTEIILHOIO NHTEPBAJIA, TOKPBIBAIOLIETO NTApaMeTp ¢ C JIOBEPUTEIIb-
HOU BEpOSTHOCTBIO 1- &, UCIIOJIb3YETCA apyTast popmyia
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2 2
pl DS 2 =DS (4.1.9)
V2 V1

IJI€ Yucia y, U y, HaXOJATCS U3 YpaBHEHUN

Tknl(x)dle—g (4.1.10)

7

Tknl(x)dle—g 4.1.11)
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2
mo TabnuiamM y — pacmpenesieHus ¢ (n-1) cTeneHpo CBOOOIbI, TO €CTh ¥,
2
U y, — KPUTHYECKUE TOUKHU y — pacnpezeneHus ¢ (n — 1) cooTBeTcTByro-

1€ YPOBHAM 3HAYUMOCTH 1—% u %

IHpumep 41
[IpuBeneHHble HUXKE JTaHHBIE O IleHaX Ha 100 BUI0B TOBapoB ( B y. €.)
3aIMCaHbl B CIIyYaWHOM IOPSJIKE

126 93 114 126 81 140 129 114 138 140
151 171 152 139 97 163 117 158 125 129
116 129 108 124 105 137 106 140 137 116
120 122 145 136 169 122 232 97 123 112
144 101 148 126 124 125 117 142 133 119
125 170 138 100 80 124 108 90 &3 86
163 109 100 125 160 138 144 137 111 128
87 111 130 99 109 165 56 152 115 104
111 107 131 124 162 88 94 92 132 125
112 150 102 82 113 158 107 134 157 101

Hcnonb3ys 3Tu AaHHbIE, HEOOXOUMO:

1) mostyunTh BHIOOPKY, BbIOpaB 20 3HaUCHMUIA,

2) 3anucarb SMIUPUUECKYIO0 (PYHKIIUIO paclpeiesiCHuUs;

3) NOCTPOUTH MHTEPBAJIbHBIN BapUALMOHHBINA PsiJi C IIUPUHOW UHTEpBA-
na 20 y.e;

4) MOCTPOUTH THCTOIPAMMY U SMIIMPUYECKYIO KPUBYIO PACIIPEACIICHHUS;

5) mpeamnonarasi, YTO reHepajbHas COBOKYIMHOCTh MMEET HOPMAJIbHOE

2
_ (x-a)
1 262

e HaWUTH
o2

pacnpenciaeHue ¢ MIOTHOCThIO paCOpPCACIICHUA fy (x) =

2
METOOM MOMEHTOB OLICHKH A ¥ & .
Pemmenne.
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1) Tlpousseaem BeiOOpKy. [Tomyuaem 125, 170, 151, 195, 173, 117, 190,
133, 102, 151,94, 94, 114, 153, 109, 148, 101, 139, 110, 144.

2) Hns moctpoenus F (x) 3amuiieM SJEMEHTHI BRIOOPKHA B TOPSIIKE

Bo3pactanus: 94, 94, 101, 102, 109, 110, 114, 117, 125, 133, 139, 144,
148, 151, 151, 153, 170, 173, 190, 196.

0, eciu x<94
2/20, eciu 94 < x <101
3/20, eciu  101<x<102
4/20, eciu  102<x <109
5/20, eciu  109<x<110
6/20, eciu 110<x<114
7/20, eciu  114<x<117
8/20, eciu  117<x<125
9/20, eciu 125<x <133
F =Y _110/20, ecm  133<x<139

"ol1120, e 139<x<144
12/20, ecmu  144<x<148
13/20, ecau 148 < x <151
15/20, ecmu  151<x<153
16/20, ecmu 153<x<170
17/20, ecau 170<x <173
18/20, ecmu 173<x<190
19/20, ecmu 190<x<196

1, eciu 196 < x

3) CocTtaBisiem BapuallMOHHBIN psifi ¢ MpUHOM uHTepBaia i = 20 (y.e)

Wrrep- | [90,110) | [110,130) | [130,150) | [150,170) | [170,190) | [190,210]

BaJibl

Yacro- 5 4 4 3 2 2
ThI

6
D on;=5+4+3+2+2=20.
i=1
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4) CTpouM THUCTOTpaMMy M SMIHPUYECKYIO (BBIOOPOUYHYIO) KPHUBYIO
pacripeaenenus (pucyHok 32), OTKIaapIBasi HA OCH aOCIIUCC MHTEPBAIbI, a
n; .
10 OCH KOOpPAUHAT %1 "
F(x)

o

_.
-
|9,
3
=
3
=
33
—

Pucynoxk 32

5) Ilpu u3ydeHMH HOPMAJIBHOIO 3aKOHA JOKa3bIBAETCS, YTO B IUIOTHO-
CTHu f(x,a,dz)HapaMeTp a €CTb MAaTCMATHUYCCKOC OKUAAHHC, d ITapaMCTp 62
— TUCIIEPCUSL:

a=ME&=p;

o' =D& M(E-ME' ME-(ME)  u,—-pu}.

[IpupaBHUBAs TEOPETUYECKHE MOMEHTHI 11, M 1, BHIOOPOUHBIM 11, ¥
OJIy9aeM:

*

29

d =1y (4.1.12)

(m)*:%ixj_(_ixj 4.1.13)

1
noo

Ucnons3ys obo3Hauenue (4.1.6), umeem
a =x (4.1.14)

[IpeobpazorsiBas (4.1.9), Haxoaum

@) =235 - zlz”:xf 200 +(0) =
n 1

i=1 i=1
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Il 2?2 I - Ig -2 I -2
=;;xi —2;;xi‘x+;;(x) =;Zl:(xi—x) .

Wrak, ) =23 . (4.1.15)
nog

[TonydyeHHnas Hamu METOJIOM MOMEHTOB olleHka (4.1.15) Ha3biBaeTcs
CMEIICHHON BBIOOPOYHOM TUCTIEPCHUEH.

I[To Be1OOpKE BhIuncauM orieHku (4.1.14) u (4.1.15):

;:2%—(125+170+151+196+173+117+190+133+102+151+

+94+94+114+153+109+148+101+139+110+144) =
:i.2714 =135,7
20

*

(c?)

+2,7433,77 +153* +41,77 +41,7* + 21,7 +17,3* + 24,7 +12.3* +

= —2i0 (10,7° +34,3* +15,3° +60,3°37,3° +18,7° + 54,3* +

+34,7* +3,3° +457* +8,3°) = 2—10 .19634,45 = 961,72 ~ 981,7
6) [To dhopmyme (4.1.8):

P{)_c—ti<a<)_c+ti}=l—g.

Jn Jn

ITo ycnoButo 3amaum n=20; 1-£=0.95.

B 5) MbI BeruMcamIM x=135,7. JIJIsl BBIYUCICHUS HECMEIICHHOW BBIOO-
pounoii aucrmepcuu S°, cpaBHUM (opmynsl (4.1.13) u (4.1.15). Bumgum,
qTO

2 n

S =

2 *
n—l(G ) .
[ozcTaBnss (o°) B 3Ty GOPMyYITy, HIMEEM

s’ =f—g.981,7z1033,4.

Otcropa s~32,14.
[To Tabnuiam pacnpenenenus CteroneHTa ¢ n-1=19 crenenpo cBOOOIbI
HaXOJUM t IpU JOBEPUTENBbHON BeposATHOCTH (,95.

t=2,0930~2,1.
BrinuceiBaem u3 (4.1.8) qoBepuTenbHbIA HHTEPBAT:
J, = (135,7 C21. 3218 1350000 32’14J = (140,71; 150,69),
V20 V20

MTOKPBIBAIOIINN MAPAMETP a € BEpOATHOCTHIO 0,95.
[To dbopmyne (4.1.9)
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2 2
(n-1S <62<(n—1)S
i) i)

P

y, M y, HaxoAWM M0 Tabmuie pacrmpeneyneHus y’c n-1=19 creneHsro
CBOOOZIbI,  HWCIHONB3YS  (POPMYIIBI (4.1.10) =mu (4.1.11) C
£=1-095=0,05:7, =8907 ~89 y, =(32,852~328.

BrinrceiBaemM JOBEPUTENBHBIA HHTEPBAI
7 _(19 1033,4 19 1033’489}

= =(598,6; 2206,1
323 ( )s

B
(e}

) 2
ITOKPBIBAIOIIMN [TapaMeTp o C BEpOosATHOCTHIO 0,95.
4.2 IIpoBepka cTAaTUCTHYECKHUX TMIIOTE3

[Ipu n3yyeHUM reHepaJIbHOM COBOKYIMHOCTH YacTO HEOOXOJUMO 3HATh
3aKOH €€ pacrpenencHusd. Ecnm 3aKkOoH paclpelesieHUs: HEU3BECTEH, HO
MMEIOTCS. OCHOBAHUS MPEAIOIOKUTh, YTO OH UMEET ONPENICICHHBIN BUJ,
BBIJIBUTAIOT TUIOTE3Y: FeHEpalibHasi COBOKYITHOCTh MMEET (PYHKIIMIO pac-
npeaeneHust F,(x). TakuMm oOpa3oM, B 3TOM TUMOTE3€ peyb UAET O BUJC
IIPEAIIOIAracMoro paclpeiesICHUs.

Bo3moxkeH cimydal, KOraa 3aKOH pacHpelesicHUus TeHEPAJIbHOU COBO-
KYITHOCTH M3BECTEH, a €ro napaMeTpbl HEM3BECTHBL. Ecim MMeEroTCst OCHO-
BAaHMS TPEIIOJIOKUTh, YTO HEU3BECTHBIA MapameTp ¢ PaBEH OIpPEIEIICH-
HOMY 3HAUEHUIO 6,, BBIIBUTAIOT TUIIOTE3Y: =6,. Takum o0pa3om, B 3TOU
TUIIOTE3€ peYb MIET O IPEAIOJaracMoM BEJIMYMHE HEU3BECTHOI'O I1apa-
METPA U3BECTHOTO PACIIPEIECITICHUS.

Hapsiny ¢ BBIIBUHYTOW TMIOTE30M OOBIYHO PacCMaTpHUBAIOT MPOTHBO-
pedaiyio eif runote3y. Eciau BeiIBUHYTAs rUnoTe3a OyJeT OTBEPrHyTa, TO
MMEET MECTO NpOoTUBOpeyalas runore3a. [1o 3Toi mpuurHe 3T TMIOTE3bI
1enecoo0pa3Ho paznndath. HyneBoil (OCHOBHOM) Ha3bIBAIOT BBIIBUHYTYIO
runore’y H,. KoHkypupyromei (aabTepHaTUBHOW) HA3bIBAIOT TUIIOTE3Y
H,, KOTOpasi MPOTUBOPEYUT HYJIEBOM runorese. Hampumep, ecnu Hyneas
TUIIOTE3a COCTOUT B IPEIAIOI0KEHUU, YTO MAaTEMATHYECKOE OKUJIAHUE a
HOPMAJIBHOTO pacrpeenacHus paBHO 10, To KOHKypHpYrOLas ruioTe3a, B
YaCTHOCTH, MOYKET COCTOATH B IIPEAIIOIOKEHUN TOTO, YTO a=10. KOpoTKO
ATO 3aIlUCBIBAECTCA TaK: H,:a=10, H, :a=10. Pazmu4aror rumoressl, KOTO-
pBI€ coziepKaT TOJILKO OAHO U 00J1e€ OHOIO MPEANONI0KEHHM.

IIpocToii Ha3BIBAKOT THUIIOTE3Y, COAECPXKAULYIO TOJIBKO OJHO IMPEANOJIO-
*enue. Hanpumep, H,:a=10 — IpocTas ruroresa.
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CJ105KkHOM HA3BIBAIOT TUIIOTE3Y, KOTOpas COCTOUT W3 KOHEYHOTO WU
OECKOHEYHOT 0 qucia IIPOCTBIX TUIOTES. Hampuwmep,
H,:F(x)e{F)(x)| B(a) 0, B(b) 1}. OTa rumoreza COCTOUT B TOM, 4TO ¢.p.
reHepaibHOW COBOKYITHOCTH MPHUHAJICKUT MHOXKECTBY (.p. F(x), TaKUX,
YTO Fy(a)=0, a Fy(b)=1.

BoiiBuHyTast HyneBasi TUNIOTE3a MOXKET ObITh IMPABWJIBHON WM HEmpa-
BWIBHOM. B MTOre crarucTuyeckom MpoOBEPKU HYJIEBOW T'MIOTE3BI B JBYX
CIIy4astX MOXET ObITh MPUHSTO HENPABHIBHOE PEIIECHUE, T.€. MOT'YT OBITh
JOTYIIIEHBI OUOKY IBOMHOTO POJIA.

Omulka mepBoro poaa COCTOMT B TOM, YTO HyJieBasl TUIOTE3a OyJeT
OTBEPTHYTa, B TO BPEMS KaK B JEHCTBUTEIBHOCTH OHA MPABUJIbHASL.

Omudka BTOPOro poja COCTOUT B TOM, YTO HyJIeBasl TUIOTe3a OyJeT
IIPUHSATA, B TO BPEMS KaK B ICHCTBUTEIILHOCTA OHA HEMPABUJIbHAS.

JlJis mpoBepKU HYJIEBOM TUIIOTE3bl UCMOIb3YIOT CHEIHUATbHO T0J100-
PaHHYIO CIIy4allHyIO0 BEJIMYMHY, TOUHOE WM MPUOIMKEHHOE pacipeee-
HUE KOTOPOU M3BECTHO. DTy BEIMYMHY 0003HAYAIOT pa3MYHbIMU OyKBa-
MH B 3aBUCMMOCTHM OT 3aKOHa €€ PacCIpe]esICHHs] U Ha3bIBAIOT CTATHCTH-
YEeCKHUM KPHUTEPHEM HIIN [TPOCTO KPUTEPHUEM.

[Tocne BbIOOpa OMpEICICHHOTO KPUTEPHSI MHOXKECTBO BCEX BO3MOMKHBIX
€ro 3Ha4eHMUI pa30UBaIOT HA JIBa HEMEPECEKAIOUINXCS MTOJIMHOXKECTBA; O-
HO U3 HUX COJIEP>KUT 3HAYEHUS KPUTEPHs, IIPU KOTOPBIX HyJIEBas THIIOTE3a
OTBEPraercs, a APyroe — Npu KOTOPbIX OHA TPUHUMAETCSL.

Kpuruyeckoil 001aCTBbI Ha3bIBAIOT COBOKYIHOCTh 3HAYEHUW KpUTE-
pusi, IPU KOTOPBIX HYJIEBYIO THIIOTE3Y OTBEPraroT.

OCHOBHOW IPUHIMIT TPOBEPKU CTATUCTUYECKUX TMIIOTE3 TAKOB: MO JIaH-
HbIM BBIOOPKHM BBIUHCISIECTCS 3HAYEHUE KPUTEPHsI, KOTOPOE Ha3bIBAETCA
HA0JI101aeMbIM; €CJIU HaONIoJaeMoe 3HAUCHUE KPUTEPUS MPUHAIICKUT
KPUTHUYECKOIN 00J1aCTH, HYJIEBYIO TUIIOTE3Y OTBEPratoT; B IPOTUBHOM CIIy-
4yae HyJIEBYIO TUIIOTE3Y MPUHUMALOT.

[ 2
4.2.1 Kpurepuii , IIupcona
Ha mpakTuke yacTo BO3HHKAET cienyromas 3aaada. [lyctes B peynbrare
KaKoro-JIn0o 3KCIEepUMEHTA MOJIy4eHa BbIOOpKa

X5 X0 seees Xy (4.2.1.1)

ob0veMa n ¢ QyHKIMEH pacnpeneneHus F.(x)=P{x, <x}. Hac marepecyer
TUIOTE3a, COCTOSAIAs B TOM, YTO (DYHKIMS paclpeiesieHus F,(x) COoBIaJa-
€T C HEeKOTOpOU (UKCHUPOBAHHOU (.p. F,(x). 3a7a4a MPOBEPKHU CTATUCTUYE-
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CKOHM TUNOTE3bl H,: F,(x)=F,(x) COCTOMT B TOM, YTOOBI PEIINTH COTJIACY-
I0TCA JIU C HeW 3HaueHusl x, BbIOOpKU (4.2.1.1). [Ins peuienus 3Toil 3agauu
MOCTYIIUM CJIEIYIOILIAM o0Opazowm. Paznenum TOYKaMU
~w=z, z,<z,<..<z,, z, =+ BCIO IPAMYIO HA 7 MHTEPBAIOB |z, . z, ).
O06o3HaYUM P, =F,(z,) - F,(z, )= Pz, , <x, <z,} — BEpOSATHOCTh TOTaJaHUs]
x,B UHTEpBAI [z, ,,z,[ B Ciydae, KOTJla Halla rurnore3a copasenivsa. [lo
BbIOOpKE (4.2.1.1) onpenenum uucna v,, k=12,...,r, TI€ v, - YUCIO DJICMEH-
TOB X BbIOOpKH (4.2.1.1), monaBmuUX B MHTEPBAI [z, ,,z,). Takum oOpazom,
MbI CBEJU 3a7auy K Oojee mpoctoil. IMeeTcs n HE3aBUCUMBIX UCIIBITAHUNA
c r ucxonamu. BepostHocTh k-ro ucxona paBHa p,. Habop BeposiTHOCTEH

UCXOIOB p,.p,.....p,, ), Py =1, ONPENEIAETCA MEPBOHAYATBHON CTATUCTUYE-
k=1

CKOM runore30i. CaydaliHble BEMYUHEL V,,v,,...,V,, YV, =n, OIIPEIETAIOTCS

k=1

o BeiOopke (4.2.1.1).
Eciu 3HadeHust v, COOTBETCTBYET BEPOSTHOCTSM p,, TO Pa3HOCTHU

A%
— —% _ p, TOMXKHBI ObITH Majibl. TakuM 00pa3oM, B Ka4€CTBE KpUTEPUsI MPO-
n

BEPKU HYJIEBOW TMIIOTE3bl IPUMEM CIyYalHYIO BEJIUUMHY:
2
2 a -
pey Ve 4.2.1.2)
k=1 npy

2 19
KOTOpYI0 OyleM Ha3bIBaTh y —cTatucTukou [lupcona.
ChopaBemyiuBo  ciedyromiee  yTBepkaAeHHe: mnpu  Jobom x>0

lim P{ P <x}=K,l (x), TOE K, ,(x) — QYHKIUS pacupenesaeHus y> ¢ (r—1)CTe-

bare
MIEHBIO CBOOOIBI.

DTOT pe3yibTaT UCIONB3YETCS CIASAYIOIIMM 00pa3oM. 3amaauMcs Ka-
KUM-IUOO0 MaJIbIM 3HAYEHUEM BEPOSITHOCTH «, KOTOPOE OyJeM Ha3bIBaTh
YPOBHEM 3HAYHMMOCTH KpHUTEPUN. 3aMEHUM TpU OOJBIIUX 71 MPEETHHOE

2
COOTHOILIEHHUE TMPUOIMKEHHBIM PABEHCTBOM P{ x <x}z1<,1 (x). BniOupas
2 2
X= %4, TAKHM, 4TOOBI K, (x,,)=1-a, IOIy4aeM, 4TO B cIy4ae, KOraa Ipo-
2 2 )
BepsieMasi THIOTEe3a CIpaBeIMBa, COOBITHE {x Zxkp}MOH(GT MIPOU30UTH

JUIIb C MAJION BEPOSITHOCTBIO, KOTOpasi MPUOJMKEHHO paBHA « . OOBIYHO
nonaratrT « =0,05 nm «=0,01 . Eciiu runore3a BepHa, TO MaJIOBEPOSITHOE

2 2
COOBITHE {Z > xkp}l'[paKTI/I‘—IeCKI/I HEBO3MOXHO. Eciu OHO Mpowu3o01Lio, TO

86



2 2
OyzeM cuMTaTh, YTO TUIOTE3a HEBepHA. Ecim ke y <y, , TO OyneM roBo-
PHTB, 4TO BBIOOPOYHBIE JAHHBIE HE NPOTUBOPEYAT TUIIOTE3E F, (x) = F,(x) .

3ameuanue 1 Eciiu QyHKUMA pacnpeneneHust F,(x.6,,...,0, ) IIEMEHTOB
BBIOOPKH 3aBUCHUT OT HEU3BECTHBIX MAPAMETPOB 6,....,6, , TO ITU MapaMeTPhI

o
cllelyeT OIEHHTh MO BHIOOPKE C MOMOIIBIO METOJIOB MHHMMYMa y WIH
MaKCUMyMa MpaBIONoJ0OHOCTH M B 3TOM Cly4yae MpeAesibHOe pacrpee-
JIeHWe BEIUUYMHBI ; SBISETCA j; — paclpesieleHneM, Ho yxe ¢ (r—m—1)
CTEINEHAMH CBOOO/IBI.

3ameuanmue 2 Eciu F (x,6,,...,6, ) IMEET HOpMaJIbHOE pacipeaeeHue, TO
rapaMeTpbl MOKHO OLIEHUBATH C MOMOIIBIO METO/Ia MOMEHTOB.

Kaxxnpiii HHTEpBaJ JOJDKEH COJIEP)KaTh HE MEHee 5-6 BRIOOPOUYHBIX 3HA-
YEHUH; MAJOYNCIICHHBIE NHTEPBAJIBI CIIeAYeT OOBbEIUHATh, CYMMUPYSI Yac-
TOTBI.

IHpumep 42
[Tomydensl crienyronue AaHHBIE O pa3Mepe MYKCKOW 0OyBH, MPOJIaH-
HOW Mara3vHOM B T€UEHUE JHS

Pasmep 00yBH, x; 37 38 39 40 41 42 43 44

KoanyectBo 1 4 14 37 35 20 8 3
MIPOJIAaHHBIX Tap, 7,

1

[IpoBepuTh TUTIOTE3Y O TOM, YTO CIIydaifHas BEJIMUHUHA &— pa3mep 00y-
BU MYXYHUHBI, UMEET HOPMAJIbHOE paclpeaesieHue, MpeaBapUTEIbLHO Olle-
HUB 10 BBIOOPKE MaTEMaTUYECKOE O’KUIAHUE U IUCTICPCHIO.

Pemenne. OueHUM CHayana MapaMmeTpbl PACHPENCIICHUS, HCIOJb3Ys
METOJ] MOMEHTOB. J[J1s1 TOTO HalijileM BEIOOPOYHBIE CPETHEE U TUCTICPCHIO.

hé : nx, =40.705; (0°) =1,749, = [(6® 1,322

[IpuHMMaeM 3TH BEJIMYMHBI COOTBETCTBEHHO 3a MAaTEMaTUYECKOE OXKH-
JaHWE W TUCTICPCUIO CIy4YalHOW BETWYHMHBI ¢ . Takum 00pa3om, HaM HYX-
HO IPOBEPUTH TUIIOTE3Y H,:F,(x)=Fy(x), TAE F,(x) — QyHKIMI HOPMaIbHO-
ro pacnpenenenus ¢ napamerpamu (40,705; 1,749). Jlyist 3TOro BEIYUCIUM
BeNMUMHYy ; . Pa306beM MHOXKECTBO 3HAYECHMIA CTy4aifHON BENHYMHBEI &
Ha 5 uHTEepBaNoB: (—o; 39,5), [ 39,5; 40,5), [40,5; 41,5), [ 41,5; 42.5),
[42,5; +00) ¥ TOACYMTAEM YHCIIO BEIOOPOUYHBIX 3HAYEHUH, OTIAJAIONINX B
KaX/JbI UHTEPBA: v, =19, v, =37, v,=35 v, =20, vs=1I.
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Jlasiee BBIUKCISIEM BEPOSITHOCTH p, — MOMAJAHUS C.B. £ B I-U HHTEPBAJL.
[IpuHUMasi BO BHUMaHUE, YTO MPU CHPABEIUBOCTU TUIIOTE3BI C.B. & pac-
npejeieHHas HopMajabHO ¢ mapamerpamu (40,705; 1,749), nis Berauce-
HUS BEPOSTHOCTEH p,, MOTYUUM CICAYIOIIYI0 GOpMYIy:

B —40,705 o, — 40,705
=Pla,<E<B) D= —D| =
pi=Pla<c <A [ 1,322 1,322

Hcnonb3ys npuBEACHHYIO BbIlle (OpMYITy U TaOauily 3HaYeHUM (QyHK-
unu Jlartaca, nonydum:

j , T7Ie @(x) - pyHkims Jlammaca.

39,5—40,705
Py 1,322
=0,5-0,3186=0,1814;

j—CD(—oo) = (~0)— D (0,9115) =

40,540,705 39,5-40,705

P =0 ||
1,322 1,322

—®(-0,9115) = ® (0,9115)— D (0,155) = 0,3186 — 0,0636 = 0,255;

] = ®(-0,155) -

Py = 41,5-40.705) _ ;,(405-40.705)_ (0,6) + @ (0,155) = 0,2257 + 0,0636 = 0,2893;
1,322 1,322
P (42,5 - 40,705) ~ ®(41,5 — 40,705

= ®(1,36) - ©(0,6) = 0,4131 - 0,2257 = 0,1874;
1,322 1,322

42,5 - 40,705

P, = @ (+0) — D
s =@ () ( 1322

J =0,5-9(1,36)=0,5-0,4131=0,0869

Io popmyie (4.2.1.2) BEIUmCIAEM BETUYUHY

,  (19-1220,1814) .\ (11-1220,255)° L (35-122 0,2893)° .\

122 0,1814 122 0,255 122 0,2893
20-1220,1874)> (11-122 ?
+ (20 0.1874) + ( 0,0869) =0,4429+1,1151+
122 0,1814 122 0,0869

+0,0025+0,3585+0,0150 =1,934
3agaaum ypoBeHb 3HauuMoCcTU o =0,01. [IpuHrMas BO BHUMaHUE 3aMe-

[ 2
yaHue |, HailieM KPUTUYECKYIO TOUKY y paclpejeseHus, OTBEUAIOIIYIO
ypoBHIO 3HaUNMOCTH o =0,01 1 4YnCTy CTeneHe CBOOOIbI
2 2
k=5-1-2=2,T0 eCcTb y,, =1 (0,012)=9,2.
2 2
ITockonbky y <z, , TO MOXHO CUMTaTh, YTO BHIOOPOYHBIE JaHHBIEC HE

IPOTUBOpEYAT Halleil TMIIOTe3€ O HOPMAJIBHOCTH PACHpPEEIICHUs pa3Mepa
00yBU MY>KUYHH.
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4.3 J1eMeHTbI TEOPHH KOPPEJIALMHU; JTUHEeHAsE KOPPeJIsuus

IIpn n3yyeHnu BIMSIHUSA OJHUX IIPU3HAKOB SIBJICHUM HA JPYTUE U3 psija
IIPU3HAKOB, XapaKTEPU3YIOIINX TAHHOE SBJICHUE, BBIICISIOT ABA IPU3HAKA
— (aKTOpHAIBbHBIN U pe3ynbTaTuBHBIA. HeoOX0IuMO yCTaHOBUTH, KaKoOil
U3 MPU3HAKOB SBJISIETCS (PAKTOPUATBHBIM U KaKOM pe3yJbTaTUBHBIM.

[Tpumep. CebecTOMMOCTh TPOMBIIUICHHOW TPOIYKIIUA OTIAEIHHOTO
MPEANPUATHUS 3aBUCUT OT MHOTUX (DaKTOPOB, B TOM YHCJIE OT 00beMa Mpo-
AYKIUU Ha JaHHOM mnpennpustur. Ce0ecTOMMOCTh MPOIYKIUU B 3TOM
Cllydae BBICTYIAET Kak pe3yJbTaTUBHBIA MpHU3HAK, a 00BEM MPOIYKIUU
KaK (haKTOpHUAJIbHBIM.

OnHOM W3 OCHOBHBIX 3a]1a4 TEOPUM KOPPEJSILUU SBIISIETCS BBISIBICHUE
Ha OCHOBE 3KCIIEPUMEHTAJIBHBIX JAHHBIX TOTO, KAK U3MEHSACTCS PE3yibTa-
TUBHBIA MPU3HAK B CBSA3M C M3MEHEHHEM JIaHHOTO (pakTopa. JTa 3amava
pelaeTcs HaxoXIEHUEM ypaBHEeHuUs cBsi3u. [lon ypaBHeHUeM cBsizu Oynem
NOHUMAaTh (PYHKIHMOHAIBHYIO 3aBUCUMOCTb MEXKIY pPE3YJIbTaTUBHBIM U
(akTopuabHBIM Tpu3Hakamu. [IpumeHeHre TOW WM WHOM (QYHKIMH B
Ka4eCTBE YPAaBHEHMS CBSI3M PAa3TPaHUYMBACT KOPPEISLHIO HA JIMHEHHYIO,
napaboINYECKyIO U JIp.

PaccMoTpuM ypaBHEHME CBSI3H [T JIMHEMHOW 3aBUCHMOCTH OT OJHOTO
npu3HaKa. Takoe ypaBHEHME HA3bIBAIOT YPAaBHEHUEM JIMHEWHOW perpec-
cuu. BeibopouHoe ypaBHeHUE IMHEHON perpeccun Y Ha X umeeT BUA:

I, o1y, L S T
x_nA X Y nzy” S \/n—lz(xi *)

a r =%Z(xl— ~x)(y; - »)/(S,S,)€CTb BbIOOPOUHBINH KO3 GHULUEHT Koppe-
T =l

JISAIUH.

[Ipu npoBeaeHUN KOPPETSIMOHHOIO aHalIM3a MPEXK/IE BCETO BO3HUKAET
BOIPOC O PEAIbHOCTH CBS3H, T.€. O TOM, SIBJISICTCS JIU MOJTY4YSHHBIH U3 Ha-
omoaeHn KOd(DPUITMEHT KOPPENSAIUU 3HAYUMBIM U HE OOBSICHACTCS JIH
MOJIyUeHHE €ro ciaydailHocTAMH BbIOOpKU. Takum oOpa3om, TpeOyercs
MPOBEPUTH TUNIOTE3Y H,:g=0, I g — KO3DPUIMEHT KOppEIALHUH NpU3Ha-
KOB X U Y. B KauecTBe KpUTEpHUsI CIYKUT CIEAYIOIIAs ClydaiHas BEJINYN-
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2 )
Ha D=rgn/(1-r,).Ecu runore3a H,BepHa, TO CiydaiiHas BequduHa D
pacnpenenieHa HopMmanbHO ¢ napamerpamu (0,1). CnemoBarenbHO, KPUTH-

YECKYI0 00J1aCTh BBIOMPAIOT TaK, YTOOBI P{|D|<t,}=a, TI€ a - YPOBEHb 3Ha-
1-2
HUMOCTH, 2 ¢, HAXOJAT U3 YPABHEHUS ®(1,)=—= TIO TabimuaM (QyHKIANA
Jlamnaca.
Ecnu BeIYMCIICHHAS 110 JAHHBIM BHIOOPKHU BEJMYHHA | D|< 7, , TO THIIOTE3Y

H,:g=0 OTBEPraroT. B npoTUBHOM ciydae TMIOTe3y NIPUHUMALOT.

IHpumep 43

PaccMOTpuM 3aBUCUMOCTD MEXAY pa3MepOM MPEANPUITHS IO CTOMMO-
CTH OCHOBHBIX CPEJCTB U CEOECTOMMOCTBIO €IMHUIIbI MPOAYKINU. DaKTo-
pUAIbHBIM MPU3HAKOM Y HAC SBIISAETCA CTOMMOCTH OCHOBHBIX CPEJICTB, a
PE3YJIbTAaTUBHBIM CEOECTOMMOCTD €TMHUIIBI TPOAYKIIUH.

X (miH. py0.) 0,5 1,5 2,5 3,5 4,5 5,5
Y 15 11 12 12 9 10

Pemenue. HaliieM 4nCIOBbIE XapaKTEPUCTUKU CIYYANHBIX BEJIMYMH X,
Y, HaiiieHHbIe TI0 BBIOOPKE:

}=%(0,5+1,5+2,5+3,5+4,5+5,5)=%=3;

;=%(15+11+1z+12+9+10)=6—69=11,5;

1< ~2 6 6 _
Sy _Z(xi —X) :15707\/:; S, = lZ(y[ _y)z 21’892\/E
5 5 54 5

JlJisi BBIYMCIIEHUST BBIOOPOYHOTO KO3(PPUIMEHTa KOPPENSUUA BbIUKC-

1 - -
UM —— Y (x, - x)(y; - ¥) , IPEBAPUTEIILHO IIPE0OPA30BaB €e:

i=1

1

n-—1

1 < - - n ——
Xi = X))V, = V)= ny x;y,———XxJ.
— Z_:‘( ), =) Z_:, Vim Xy

Takum oOpazom,

1 1
gZ(x,.—3)(y,.—ll,§) 2(0’5’15”’5'1”2’5'12*3’5'12*

i=1

+4,5-9+5,5-10)—%-3-11,5 =2,583 SE
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Takum oOpa3oM, BEIOOPOUHBIN KOA(D(PHUITUEHT KOPPEISAIIUK PABEH:

— ﬂ ~ —0,79.
1,707 -1,892
CrnemoBarenbHO, BRIOOPOYHOE YpaBHEHHUE JIMHEWHON perpeccun Y Ha X
,OyZIeT UMETh BU/I;
1,892

S5 =079 (4 = 3).
g 1707 7Y

I'p

y=-0,869-10+14,107=5,417.

T.e. mporHo3upyemasi CTOUMOCTb OyJeT paBHa 5,417.

Mpb1 Hamm BEIOOPOUYHBIA KO3DPUIIMEHT KOPPENALUA U HA OCHOBAaHUU
€ro CTPOWJIM YPABHEHHUE JTMHEWHON PErPECCUU, T.€. YPABHEHHUE CBA3U.

N okoHYaTeNnbHO

y=—0,869x + 14,107

[TomyyeHHOM 3aBHCMMOCTBEO MOYKHO BOCIIOJIB30BAThCS ISl OIpEJIeIie-
HUS OKHUJAEMON CEOECTOMMOCTU €IWHUIIBI U3MCTUS Ha MPEINPUSITHU CO
CTOMMOCTHIO OCHOBHBIX (DOHI0B B 10 MiTH.pYO.

BrisicHUM BONIPOC O pEAIbHOCTH CBSI3U, T.€. SIBISETCA JIM MOTYyYEHHBIN
o HaOMoACHUSIM KOdDPHUIIMEHT Koppersnuu 3HaduMbiM? CrienoBaTesb-
HO, HaM TPEJICTOUT IIPOBEPUTH TUTIOTE3Y H,:g=0.

—0,79v6
1-0.79

Beruucinum BCIIMYHUHY D = 5,1.

JIJist ypOBHSI 3HAUUMOCTH « =0,01 10 Tabnuue GyHkuuu Jlammaca Haxo-
UM 1, =2,58. [IOCKONBKY |D|=51>2,58, TO TUIOTE3y H,:g=0 CJIEIyeT OT-
BEpPrHYTh. TakuMm 00pa3oM, HA OCHOBAHUM JKCICPUMEHTAIBHBIX JTaHHBIX
KO3 PUIEHT Koppensuu X u Y clieyeT Npu3HaTh 3HAYUMBIM.
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5 3amanus Uil BBINOJHEHMS 1JIs1 KOHTPOJILHOM U
CaAaMOCTOAITEJIbHOM PadoThI

Homepa 3amad, KoTOpbie HEOOXOIWMO BBITIOIHUTH, OMPEACTSIOTCS C
MOMOIIIBIO0 TPHUBEACHHON HUKE Tabnuibl. B mepBoM cTonOIie ykazaH HO-
Mep BapuaHTa KOHTPOJBHOW PabOThI, KOTOPBI COOTBETCTBYET JIBYM IIO-
cieaHuM nudpam mudpa 3a4eTHOM KHIKKU CTyJeHTa. B mocniemyrommx
CTOJIOLIAX TMPUBEACHBI HOMEpA 3aJ1a4, KOTOPhIE CIEAYyET BHIOpPATh.

1 1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 | 10.1

02 1.2 2.2 3.2 4.2 5.2 6.2 7.2 82 | 9.2 102

03 1.30 | 2.3 3.3 4.3 53 6.3 7.3 83 | 93 103

04 1.4 2.4 3.4 4.4 54 6.4 7.4 84 | 94 | 104

05 1.5 2.5 3.5 4.5 5.5 6.5 7.5 85 | 95 | 105

06 1.6 2.6 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.6

07 1.7 2.7 3.7 4.7 5.7 6.7 7.7 87 | 9.7 |10.7

08 1.8 2.8 3.8 4.8 5.8 6.8 7.8 8.8 | 9.8 | 10.8

09 1.9 2.9 3.9 4.9 5.9 6.9 7.9 89 199 1109

10 | 1.10 | 2.10 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | 8.10 | 9.10 | 10.1

11 1.11 | 2.11 | 3.12 | 4.14 | 5.15 | 6.16 | 7.17 | 8.17 | 9.17 | 10.2

12 1.12 | 2.12 | 3.13 | 415 | 526 | 630 | 7.23 | 8.23 |1 9.23 | 10.3

13 1.13 | 2.13 | 3.1 4.1 5.1 6.1 7.1 81 | 9.1 | 104

14 | 1.14 | 2.14 | 3.2 4.2 5.2 6.2 7.2 82 | 9.2 | 10.5

15 1.15 | 2.15 | 33 4.3 53 6.3 7.3 83 | 93 | 10.6

16 | 1.16 | 2.16 | 3.4 4.4 54 6.4 74 84 | 94 | 10.7

17 1.17 | 2.17 | 3.5 4.5 5.5 6.5 7.5 85 | 9.5 1108

18 | 1.18 | 2.18 | 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.9

19 | 1.19 | 2.19 | 3.7 4.7 5.7 6.7 7.7 8.7 | 9.7 |10.1

20 | 1.20 | 2.20 | 3.8 4.8 5.8 6.8 7.8 8.8 | 9.8 |10.2

21 1.21 | 221 | 3.9 4.9 59 6.9 7.9 89 199 1103

22 | 122 1 222 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | 8.10 | 9.10 | 10.4

23 1.23 | 223 | 3.12 | 414 | 5.15 | 6.16 | 7.17 | 8.17 | 9.17 | 10.5

24 1124 | 224 | 3.13 | 4.15 | 5.26 | 630 | 7.23 | 8.23 | 9.23 | 10.6

25 1.25 | 2.25 | 3.1 4.1 5.1 6.1 7.1 81 | 9.1 |10.7

26 | 1.26 | 2.26 | 3.2 4.2 5.2 6.2 7.2 82 | 9.2 | 10.8

27 | 127 | 227 | 33 4.3 53 6.3 7.3 83 | 93 | 109

28 | 1.28 | 228 | 34 4.4 54 6.4 74 84 | 94 | 10.1

29 | 1.29 | 229 | 35 4.5 5.5 6.5 7.5 85 | 9.5 [110.2

30 | 1.30 | 230 | 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.3

31 1.2 2.2 3.7 4.7 5.7 6.7 7.7 87 |1 9.7 1104

32 1.3 2.3 3.8 4.8 5.8 6.8 7.8 88 | 9.8 | 10.5
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33 1.4 24 3.9 4.9 5.9 6.9 7.9 89 | 99 | 10.6
34 1.5 25 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | 8.10 | 9.10 | 10.7
35 1.6 26 | 312 | 414 | 5.15 | 6.16 | 7.17 | 8.17 | 9.17 | 10.8
36 1.7 27 | 313 | 415 | 526 | 630 | 7.23 | 8.23 | 9.23 | 10.9
37 1.8 2.8 3.1 4.1 5.1 6.1 7.1 81 | 9.1 |10.1
38 1.9 2.9 3.2 4.2 5.2 6.2 7.2 82 | 92 |10.2
39 | 1.10 | 2.10 | 3.3 4.3 5.3 6.3 7.3 83 | 93 |10.3
40 | 1.11 | 2.11 | 34 4.4 54 6.4 74 84 | 94 104
41 1.12 | 2.12 | 3.5 4.5 5.5 6.5 7.5 85 | 9.5 | 105
42 | 1.13 | 2.13 | 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.6
43 1.14 | 2.14 | 3.7 4.7 5.7 6.7 7.7 8.7 | 9.7 |110.7
44 | 1.15 | 2.15 | 3.8 4.8 5.8 6.8 7.8 8.8 | 9.8 |10.8
45 1.16 | 2.16 | 3.9 4.9 59 6.9 7.9 89 |1 99 | 109
46 | 1.17 | 2.1 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | &8.10 | 9.10 | 10.1
47 | 1,18 | 2.2 | 3.12 | 414 | 5.15 | 6.16 | 7.17 | 8.17 | 9.17 | 10.2
48 | 1.19 | 23 | 3.13 | 415 | 526 | 630 | 7.23 | 823 | 9.23 | 10.3
49 | 120 | 24 3.1 4.1 5.1 6.1 7.1 81 | 9.1 | 104
50 | 1.21 | 25 3.2 4.2 5.2 6.2 7.2 82 | 92 | 105
51 1.22 | 2.6 3.3 4.3 53 6.3 7.3 83 | 93 | 10.6
52 | 1.23 | 2.7 3.4 4.4 54 6.4 7.4 84 | 94 | 10.7
53 124 | 2.8 3.5 4.5 5.5 6.5 7.5 85 | 9.5 |10.8
54 | 125 | 2.9 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.9
55 1.26 | 2.10 | 3.7 4.7 5.7 6.7 7.7 87 | 9.7 |10.1
56 | 1.27 | 2.11 | 3.8 4.8 5.8 6.8 7.8 8.8 | 9.8 |10.2
57 | 128 | 2.12 | 3.9 4.9 59 6.9 7.9 89 199 1103
58 | 1.29 | 2.13 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | 8.10 | 9.10 | 10.4
59 | 130 | 2.14 | 3.12 | 4.14 | 5.15 | 6.16 | 7.17 | 8.17 | 9.17 | 10.5
60 1.1 | 2.15 | 3.13 | 415 | 526 | 630 | 7.23 | 823 | 9.23 | 10.6
61 1.29 | 2.16 | 3.1 4.1 5.1 6.1 7.1 81 | 9.1 |10.7
62 | 1.28 | 2.17 | 3.2 4.2 5.2 6.2 7.2 82 | 9.2 | 10.8
63 1.27 | 2.18 | 3.3 4.3 53 6.3 7.3 83 | 93 | 109
64 | 1.26 | 2.19 | 34 4.4 54 6.4 7.4 84 | 94 | 10.1
65 1.25 | 2.10 | 3.5 4.5 5.5 6.5 7.5 85 | 9.5 110.2
66 | 1.24 | 2.11 | 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.3
67 | 123 | 2.12 | 3.7 4.7 5.7 6.7 7.7 87 |1 9.7 1104
68 | 1.22 | 2.13 | 3.8 4.8 5.8 6.8 7.8 8.8 | 9.8 | 10.5
69 | 1.21 | 2.14 | 39 4.9 59 6.9 7.9 89 |1 99 |10.6
70 | 1.20 | 2.15 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | 8.10 | 9.10 | 10.7
71 1.19 | 2.16 | 3.12 | 414 | 5.15 | 6.16 | 7.17 | 8.17 | 9.17 | 10.8
72 | 1.18 | 2.17 | 3.13 | 415 | 526 | 6.30 | 7.23 | 8.23 | 9.23 | 10.9
73 1.17 | 2.18 | 3.1 4.1 5.1 6.1 7.1 81 | 9.1 |10.1
74 | 1.16 | 2.19 | 3.2 4.2 5.2 6.2 7.2 82 | 9.2 |10.2
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75 1.15 | 2.10 | 3.3 4.3 5.3 6.3 7.3 83 | 93 |10.3
76 | 1.14 | 2.11 | 34 4.4 54 6.4 7.4 84 | 94 104
77 | 113 | 2,12 | 3.5 4.5 5.5 6.5 7.5 85 | 9.5 | 105
78 | 1.12 | 2.13 | 3.6 4.6 5.6 6.6 7.6 86 | 9.6 | 10.6
79 | 1.11 | 2.14 | 3.7 4.7 5.7 6.7 7.7 8.7 | 9.7 |110.7
80 | 1.10 | 2.15 | 3.8 4.8 5.8 6.8 7.8 8.8 | 9.8 |10.8
81 1.9 | 2.16 | 3.9 4.9 59 6.9 7.9 89 | 99 | 109
82 1.8 | 2.17 | 3.10 | 4.10 | 5.10 | 6.10 | 7.10 | &.10 | 9.10 | 10.1
83 1.7 | 2.18 | 3.12 | 4.14 | 5.15 | 6.16 | 7.17 | &.17 | 9.17 | 10.2
84 1.6 | 2.19 | 3.13 | 415 | 526 | 630 | 7.23 | 823 | 9.23 | 10.3
85 1.5 | 2.10 | 3.9 4.9 59 [ 610 | 7.1 &1 | 9.1 104
86 14 | 2.11 | 3.10 | 4.10 | 5.10 | 6.16 | 7.2 82 | 92 | 105
87 1.3 | 2,12 | 3.12 | 414 | 5,15 | 630 | 7.3 83 | 93 | 10.6
88 1.2 | 213 | 3.13 | 4.15 | 526 | 6.1 74 84 | 94 | 10.7
89 1.1 | 2.14 | 3.1 4.1 5.1 6.2 7.5 85 | 9.5 |10.8
90 1.2 | 215 | 32 4.2 5.2 6.3 7.6 86 | 9.6 | 10.9
91 14 | 216 | 33 4.3 53 6.4 7.7 87 | 9.7 |10.1
92 1.6 | 217 | 34 4.4 54 6.5 7.8 8.8 | 9.8 |10.2
93 1.8 | 2.18 | 35 4.5 5.5 6.6 7.9 89 199 1103
94 | 1.10 | 2.19 | 3.6 4.6 5.6 6.7 | 7.10 | 8.10 | 9.10 | 104
95 1.12 | 2.14 | 3.7 4.7 5.7 6.8 | 7.17 | 8.17 | 9.17 | 10.5
9 | 1.14 | 2.15 | 3.8 4.8 5.8 6.9 | 7.23 | 823 |1 9.23 | 10.6
97 | 1.16 | 2.16 | 3.9 4.9 59 [ 610 | 79 89 | 99 |10.7
98 | 1.18 | 2.17 | 3.10 | 4.10 | 5.10 | 6.16 | 7.10 | 8.10 | 9.10 | 10.8
99 | 1.19 | 2.18 | 3.12 | 4.14 | 5.15 | 6,18 | 7.17 | 8.17 | 9.17 | 10.9
100 | 1.30 | 2.19 | 3.13 | 415 | 5.26 | 6,20 | 7.23 | 8.23 | 9.23 | 10.1
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3aoanue 1

1. U3 16 cbepbankoB obmactu 10 pacmoyioKeHbI 3a TPaHUIICH TOpoJa.
s uccnenoBanusi 3QPEKTUBHOCTH pabOTHI CiIydailHBIM 00pa3oM OTO-
Opanbl 4 cOepOanka. Kakasi BEpOATHOCTh TOTO, UYTO CpPeau OTOOpPAHHBIX
OKaXXyTCsl 3a TpaHMIe ropoxda: a) Bce 4 cOepOanka; 0) xoTsi Obl OJWH
coepOank; B) 2 cOepOaHKa.

2. Ilpeanpustue OOBABIAET KOHKYPC Ha 3aMellleHHE 5 BaKaHTHBIX
nojoxHocTed. M3 12 yenoBek, NOJaBIIMX CBOU JTOKYMEHTHI HA KOHKYpPC — 4
xKeHIuHbl. CiydaiiHeiM oOpa3oM oToOpanbl 5 udenoBek. Kakas BeposT-
HOCTb TOTO, YTO CPEeAUd OTOOpAHHBIX OKAXKYTCs: a) Bce 5 Myx4uuH; 0) 3
KCHILUHBI.

3. U3 30 npennpusituii obnactu 6 3aHUMaOTCS MPOU3BOACTBOM Opr-
TexHuKu. CiydailHbIM 00pa3oM JUisl y4acTusl B BBICTABKE BBIOMpAIOTCS S5
npeanpustuii. Kakas BeposSTHOCTb TOTO, YTO CpPEAM OTOOpPAHHBIX MPE-
MPUATUNA POU3BOICTBOM OPITEXHUKH 3aHUMAIOTCS: @) TOJBKO 3 MpEeaIpu-
AaTus; 0) XOTs ObI OJTHO MPEANPUSTHUE.

4. B marazuse umeetcs 14 aBromobwiel onpeneiaeHHoi Mmapku. Cpenu
HUX: 7 — 9epHOTrO 1BeTa, 7 — ceporo 1serta. [IpencraButenu Gupmsl obpa-
TUJIUCh B MarasuH ¢ MPEJIoKEHUEM O MpoAake UM 4 aBTOMOOUIIEH ITOM
Mapku, 0e3pa3IuyHo Kakoro npeta. Kakas BEpOsSITHOCTh TOTO, YTO CPEIH
MIPOJIAHHBIX aBTOMOOWJIECH: a) BCE aBTOMOOWJIM YEPHOTO IBEeTa; 0) BCE aB-
TOMOOWIIA OJHOTO IIBETA; B) 2 aBTOMOOMJISI YEPHOTO IIBETA.

5. Cpenu 150 notepeiinbix OUIETOB 5 BHIMTPHINIHBIX. rpok Haymauy
nokymaet 3 Ousnera. Kakasi BEpoSITHOCTh TOTr0, YTO CPeu KYIUIEHHbIX OH-
JIETOB OKAXYTCS: @) XOTSI ObI OAWH BBIMTPHIIIHBIN; 0) 2 BHIMTPHIITHBIX.

6. Ilpennpusitue BbIITyCKaeT OAHOPOJHYIO TpoAykuuto. [Taptust conep-
xut 180 m3nenuit, u3 koropsix 175 crangaptsix. [1o yciioBusM KOHTpak-
Ta, maptus OyneT MPHUHATA, €CM IPH MPOBEpKE S5 cilyyallHbIM 00pa3oMm
OTOOpaHHBIX U3ACIMA OyJeT 0OHapykeHO He Oosiee 2 OpakoBaHHBIX. Ka-
Kasi BEPOSTHOCTH TOTO, UTO: a) mapTHs OyJeT MpuHATa; 0) mapTus He Oyner
MIPUHSATA.

7. Y3 18 cbOepbankoB obnactu 12 pacnosiokeHbl 3a TpaHULEH ropoja.
Jnst uccnegoBanusi 3(pPEKTUBHOCTH pabOTHI CiIydailHBIM 00pa3oM OTO-
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Opanbl 3 cOepOanka. Kakasi BEpOATHOCTh TOTO, UYTO Cpeau OTOOpPaHHBIX
OKaXXyTCsl 3a TpaHMIe ropoda: a) Bce 3 cOepOanka; 0) xoTsi Obl OJWH
coepOaHk; B) 2 cOepOaHKa.

8. Ilpenmpusitue OOBSBISET KOHKYPC Ha 3aMelleHHe 7 BaKaHTHBIX
noioxHocTed. M3 14 yenoBek, NOJaBIIMX CBOU JOKYMEHTBI HA KOHKYPC — 5
xeHmuH. CoyyaiiHeiM 00pa3oM oToOpanbl 7 yenoBek. Kakas BeposTHOCTD
TOTO, YTO CPEJM OTOOPAHHBIX OKAXKYTCS: a) BCE 7 MYXK4HH; 0) 4 )KCHIINHBI.

9. U3 40 npennpusituii obnacti § 3aHUMAIOTCS MPOU3BOACTBOM Opr-
TexHuKd. CiydailHbIM 00pa3oM JUisl y4acTusl B BBICTABKE BBIOMpAIOTCS 6
npeanpusituii. Kakas BeposSTHOCTb TOTO, UYTO CpPeAM OTOOpPAHHBIX MPE-
HNPUSATHI TPOU3BOJCTBOM OPITEXHUKH 3aHUMAIOTCS: @) TOJIbKO 4 mpeanpu-
aTus; 0) XOTs ObI OJTHO MPEANPUSATHUE.

10. B marazune nmeetcst 17 aBromobmiiei onpeneneHnon mapku. Cpe-
v HUX: 8 — 4epHOTO 11BeTa, 9 — ceporo 18era. [IpencraBurenu Gpupmsel 00-
paTWIMCh B MarasuH ¢ MpeasioKeHUEM O MPoAake UM 6 aBTOMOOHIIEH 3TOM
MapKu, Oe3pa3Iu4HO Kakoro npera. Kakasi BEpOATHOCTh TOTO, YTO CpPEAU
MIPOJIAHHBIX aBTOMOOWIJIECH: a) BCE aBTOMOOMJIM YEPHOTO IBEeTa; 0) BCE aB-
TOMOOWIIA OJHOTO IIBETA; B) 4 aBTOMOOMJISI YEPHOTO IIBETA.

11. Cpenu 170 norepeiinbix OmIeTOB 7 BHIMTPBIIHBIX. Mrpok Haymauy
nokymaet 4 Ounera. Kakast BEpoSITHOCTh TOTr0, YTO CpeIU KYIUIEHHbIX OH-
JIETOB OKAXYTCS: @) XOTSI ObI OAWH BBIMTPHIIIHBIN; 0) 3 BHIMTPHIITHBIX.

12. Ilpeanpustre BbITYCKAE€T OAHOPOAHYIO mIpoaykuuro. Ilaprtus co-
nepxut 200 n3genunii, 3 kotopbix 195 cranmaptHex. [1o ycmoBusam KoH-
TpakTa, naptus OyAeT MPUHATA, €CIM MpHU MpoBepke 4 ciydyallHbIM 0o0Opa-
30M OTOOpaHHBIX M3JeNni OyaeT oOHapykeHO He Oosiee 2 OpakOBaHHBIX.
Kakast BeposSITHOCTb TOrO, UTO: a) mapTusi OyJaeT NpuHATA; 0) MapTUs HE
OyAeT nmpuHsTa.

13. 13 20 cbepbankoB obnactu 15 pacnonoxeHsl 3a rpaHUIIe ropoja.
Jnst uccnegoBanusi 3)pPEKTUBHOCTH pabOTHI CiIydailHBIM 00pa3oM OTO-
Opanbl 8 cOepOankoB. Kakas BEpOSATHOCTh TOTO, YTO Cpeau OTOOpPaHHBIX
OKaXXyTCsl 3a TpaHMIIeH ropoja: a) Bce 8 cOepOaHKoOB; 0) XOTs Obl OJUH
coepOank; B) 4 cOepOaHKa.

14. Tlpennpusitue oOBSABISAET KOHKYpC Ha 3aMelleHHe 6 BaKaHTHBIX
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nosoxHocTed. M3 12 yenoBek, MOJaBIIMX CBOU TIOKYMEHTHI Ha KOHKYpPC — 4
xeHmuHbl. CiydaiiHeiM oOpa3oMm oToOpanbl 6 udenoBek. Kakas BeposT-
HOCTb TOTO, YTO CpPEeAUd OTOOpaHHBIX OKAXyTCs: a) Bce 6 MyxuuH; 0) 3
’KCHILUHBI.

15. U3 33 mpeanpusaruii obnactu 7 3aHUMAIOTCSl TPOU3BOICTBOM OpT-
TexHuKd. CiydailHpIM 00pa3oM JUisl y4yacTusl B BBICTABKE BbIOMparoTcs 3
npeanpusituii. Kakas BeposSTHOCTb TOTO, YTO CpPeAM OTOOpPAHHBIX MPE-
MPUSATUI TPOU3BOJCTBOM OPITEXHUKH 3aHUMAIOTCS: @) TOJIBKO 2 IMpeaIpu-
atusi; 0) X0Tsi Obl OJTHO TIPEANPUSITHE.

16. B marasune nmeetcst 20 aBToMobOmiel onpeneneHHon mapku. Cpe-
oy HuX: 8 — yepHoro usera, 12 — ceporo 1ngera. [IpencraBurenu Gupmsl
oOpaTUINCh B Mara3uH ¢ MPEIJIOKEHUEM O MPOJake UM 7 aBTOMOOMIICH
ATOW Mapku, Oe3pazIM4HO Kakoro IBera. Kakas BEpOSITHOCTb TOrO, YTO
cpeau MPOJAHHBIX aBTOMOOWJICH: a) BCE aBTOMOOWIIM YEPHOTO IBETa; 0)
BCE aBTOMOOMJIM OJTHOTO LIBETA; B) 4 aBTOMOOWJIS YEPHOTO I[BETA.

17. Cpeau 250 notepeiinbix 6mieroB 10 BeurpeimHbix. Urpok Hayaauy
nokymaeT 5 OmneroB. Kakast BEpOsITHOCTh TOTO, UTO Cpe/ld KYIIJICHHBIX OU-
JIETOB OKAXYTCSI: @) XOTs Obl OJIUH BBIUTPHIIIHBIN; 0) 3 BBIUTPHIIIHBIX.

18. Ilpeanpusrre BbITyCKAaeT OAHOPOAHYIO mIpoaykuuro. Ilaprtus co-
nepxxut 280 n3genuii, u3 KOoTopbix 275 crannaptHbiX. [1o ycmoBusam KoH-
TpakTa, napTusi OyJneT NpuHATa, eciiu npu nposepke 10 ciayyaitnpiM oOpa-
30M OTOOpAHHBIX M3MIEIUi OyJIeT 0OHapy)eHO He Oojiee 5 OpaKOBaHHBIX.
Kakast BepoSTHOCTb TOrO, YTO: a) mapTus OyneT mpuHATa; 0) mapTus HE
OyAeT nmpuHsTa.

19. U3 26 cbepbankoB obmactu 11 pacmosioskeHbl 3a TpaHUIICH ropoja.
Jns uccnenoBanusi 3(PEKTUBHOCTH PaOOTHI CIydyaHBIM 00pa3oM OTO-
Opanbl 4 cOepOanka. Kakasi BEpOSTHOCTh TOTO, YTO Cpelau OTOOpaHHBIX
OKaXXyTCsl 3a TpaHMIle ropopaa: a) Bce 4 cOepOanka; 0) XoTss Obl OJUH
coepOank; B) 3 cOepOaHKa.

20. I[Ipeanpusitue 0OBSABISAET KOHKYpPC Ha 3aMEIICHHE S5 BaKaHTHBIX
nospxHocTed. M3 17 yenoBek, NoJaBIINX CBOU JTIOKYMEHTHI HA KOHKYpPC — 4
xeHmuHbl. CiaydailHeiM oOpa3oMm oToOpanbl 5 uenoBek. Kakas BeposT-
HOCTb TOTO, YTO CPEIX OTOOPAHHBIX OKAXYTCS: a) Bce 5 MyxuuH; 0) 4
KEHIIUHBI.
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21. U3 26 npennpusituii o01acti 6 3aHUMAIOTCA MPOU3BOACTBOM OpPT-
TexHukd. CiydailHeIM 00pa3oM JUisl y4yacTus B BbICTABKE BbIOMparoTcs 4
npeanpustusa. Kakas BepOSATHOCTh TOro, YTO Cpeau OTOOpaHHBIX Mpes-
MPUSATUI TPOU3BOJCTBOM OPITEXHUKH 3aHUMAIOTCS: @) TOJIBKO 3 mpeanpu-
AaTus; 0) XOTs ObI OJTHO MPEANPUSTHUE.

22. B marazune nmeetcsi 24 aBToMoOwmIel onpeaeneHnon mapku. Cpe-
au Hux: 14 — gepuoro uera, 10 — ceporo ngera. IlpencraBurenn pupmel
oOpaTUINCh B Mara3uH ¢ MPEIJIOKECHUEM O Mpojake UM 9 aBTOMOOMIICH
ATOW MapkKu, Oe3pazIM4HO Kakoro IBera. Kakas BEpOSITHOCTb TOrO, YTO
cpeau MPOJAHHBIX aBTOMOOWJICH: a) BCE aBTOMOOWIIM YEPHOTO IBETa; 0)
BCE aBTOMOOMJIM OJTHOTO LIBETA; B) 4 aBTOMOOWJIS YEPHOTO I[BETA.

23. Cpean 190 norepelinbix OMIeTOB 3 BBIMTPHIIIHBIX. UTpok Haynady
nokymaet 2 Ounera. Kakasi BEposITHOCTh TOTr0, YTO CPeu KYIUIEHHbIX OU-
JIETOB OKAXYTCS: @) XOTs Obl OJIMH BBIUTPHIIIHBIN; 0) 2 BBIUTPHIIIHBIX.

24. IlpeanpusThe BBITYCKAET OJHOPOAHYIO Npoxykuuro. Ilaptus co-
nepxut 230 n3genuii, u3 KOTopbix 225 cranaapTHbiX. [1o ycmoBusam KoH-
TpakTa, naptus OyAeT MPUHATA, €CIIM MPHU MPOBEpKe 5 ciydyallHbIM o0Opa-
30M OTOOpAHHBIX M3JIETUi OyJIeT oOHapyX)eHO He Oojiee 3 OpaKOBaHHBIX.
Kakasi BeposSITHOCTb TOro, UTO: a) maptusi OyJaeT NpuHATA; 0) MapTUs HE
OyAeT npuHsTa.

25. U3 10 cbepOankoB 00sacTU 5 pacmoiokKeHbl 3a TpaHULEH ropoja.
Jnst uccnegoBanust 3(PpPEKTUBHOCTH pabOTHI CiIydailHBIM 00pa3oM OTO-
Opanbl 3 cOepOanka. Kakasi BEpOSTHOCTh TOTO, YTO Cpelau OTOOpaHHBIX
OKa)XyTCsl 3a TpaHMIICW ropoxda: a) Bce 3 cOepOanka; 0) xoTss Obl OJIWH
coepOank; B) 2 cOepOaHKa.

26. Ilpeanpusarue oObsIBIsIET KOHKYypC Ha 3amenieHue 10 BakaHTHBIX
nospkHocTer. M3 13 yenoBek, moIaBIIMX CBOM JOKYMEHTBI HA KOHKYpC — 3
xeHIuHbl. CaydailHeiM 00pa3oM otoOpanbl 10 uenoBek. Kakas Beposit-
HOCTb TOT'0, YTO CPEIu OTOOpAaHHBIX OKaxyrcs: a) Bce 10 myxuuH; 0) 2
KEHIIUHBI.

27. U3 45 npeanpustuii 001acTd 5 3aHUMAIOTCS MPOU3BOACTBOM OpPT-
TexHuKU. CiydailHbIM 00pa3oM JUisl y4acTus B BBICTABKE BBIOMpAIOTCS 3
npeanpusitus. Kakas BEepOATHOCTh TOro, YTO Cpelu OTOOpaHHBIX Mpe-
OPUSITUI MPOU3BOJCTBOM OPITEXHUKH 3aHUMAIOTCA: @) TOJIBKO 2 IMpeaIpu-
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atusi; 0) X0Tsi Obl OTHO TIPEANPUSITHE.

28. B marazune nmeetcs 10 aBromobmiei onpeaenennon mapku. Cpe-
11 HUX: 7 — 4epHOTO 11BeTa, 3 — ceporo 1Bera. [IpencraBurenu Gpupmsel 00-
paTWIMCh B MarasuH ¢ MpeasioKeHUEM O MPOAaKe UM 3 aBTOMOOHIIEH 3TOi
MapKu, Oe3pa3Iu4HO Kakoro npera. Kakas BEpOATHOCTh TOTO, YTO CpPEAU
MPOIAHHBIX aBTOMOOWIIECH: a) BCE aBTOMOOWJIM YEPHOTO IBETa; 0) BCE aB-
TOMOOWIIA OJTHOTO IIBETA; B) 2 aBTOMOOMJISI YEPHOTO IIBETA.

29. Cpean 100 norepelHbIX OMIETOB S BBIMTPHINIHBIX. UTpok Haynady
nokymnaet 4 Ounera. Kakasi BEpoSITHOCTh TOTr0, YTO CPeIU KYIUICHHbIX OU-
JIETOB OKAXYTCS: @) XOTs Obl OZIMH BBIUTPHIIIHBIN; 0) 3 BBIUTPHIIIHBIX.

30. Ilpeanpusarre BbITyCKAeT OAHOPOAHYIO Hpoaykuuro. Ilaptus co-
nepxkut 300 n3nennii, u3 kotopbix 290 cranmaptHeX. [1o ycmoBusam KoH-
TpakTa, napTusi OyJner NpuHATa, eciiu npu nposepke 10 cayyaitnpiM oOpa-
30M OTOOpaHHBIX M3JeNUi OyneT oOHapykeHO He Oosiee 2 OpakOBaHHBIX.
Kakasi BeposSITHOCTb TOrO, UTO: a) maptusi OyJaeT NmpuHsATa; 0) MmapTus He
OyAeT npuHsTa.
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3aoanue 2

1. Tpu ximeHTa 3a1u B MarasuH. BeposTHOCTB TOro, 4TO MEPBBIA K-
€HT 3aX04YeT cJieNiaTh NMOKYINKy paBHsiercs 0,7, mist Broporo kimenta 0,8,
115t TpeTbero kinuenta 0,6. HailTu BEpOsSITHOCTh TOTO, YTO 3aXOTAT CAENaTh
MOKYIIKY: a) BCE TpU KJIMEHTA; 0) XOTs Obl OJMH KJIMEHT; B) TOJIbKO OAWH
KJIEHT.

2. Jlng KOppEKTUPOBKU OM3HEC-TIJIaHa MPEANPUSATUSL TUPEKTOp coOpal
COBEILlaHHE, HA KOTOPOM MPUCYTCTBOBAIM TPU HE3ABUCHUMBIX TPYMIbI €r0
pa3pabOTYMKOB: MapKETOJIOTH, SKOHOMUCTBI, TEXHOJIOTH. BeposTHOCTh TO-
ro, 4YTO Ipymnia MapKeTOJOTOB «OTCTOUT)» CBOM NMEPBUYHBIA BApUAHT pa3-
paboranHoro 6usHec-miana pasusiercs 0,9, g rpymnmnbl SKOHOMUCTOB ATa
BeposiTHOCTD paBHa 0,85, myst rpynmnsl TexHosoros 0,8. busnec mian Oyzaert
CKOPPEKTHPOBAH, €CIU XOTs Obl OJHa U3 Tpynn pa3pabOTUMKOB HE «OT-
CTOUT» CBOMX MNO3uiui. HailT BeposATHOCTH TOTO, YTO: a) OM3HEC-IUIaH
OyneT CKoppekTupoBaH; 0) Ou3Hec-IIaH He OyAeT CKOPPEKTHPOBAH; B)
TOJIbKO 3KOHOMUCTBI «OTCTOSIT) CBOM IO3UIIHH.

3. B orneneHun 6aHKa 4eThIpe KIWEHTA MOJYYMJIA KPEIUTHl HA CTPOU-
TEJLCTBO JKWIbSl HE3aBUCUMO JAPYT OT apyra. BeposTHOCTH TOTO, UTO Tep-
BBIM KJIMEHT BBITUIATUT KPEAUT B YCTAHOBJIEHHBIC JOTOBOPOM KpPEIUTOBA-
HUS CpOKH paBHsieTcs 0,8, MJIsT BTOPOro KJIMEHTa 3Ta BEPOSTHOCTh paBHA
0,85, mns tperbero 0,8, mist yerBeproro 0,9. HaliTu BeposiTHOCTH TOrO,
YTO: a) BCE KJIMEHTHI BBIIUIATAT KPEJUT B YCTAHOBJICHHBIC IOTOBOPOM Kpe-
JTUTOBAHUS CPOKH; 0) TOJBKO TPU KJIMEHTA BBIIUIATAT KPEAUT B yCTAHOB-
JIEHHBIE JIOTOBOPOM KPEIUTOBAHUS CPOKHU.

4. Kaxnaplii U3 OATH YacCTHBIX MPEANPUHUMATENEN 3aKylaeT MapTHEO
HEKOTOPOr0 TOBapa M PEajM3yloT €€ Ha PhIHKE ropoJa HE3aBUCHMO JIPYT
OT apyra. BeposTHOCTb TOro, 4To MEPBBIA YACTHBIA MNpPEANPUHUMATEIID
peanu3yeT BCIO 3aKYIUICHHYIO MapTUIO NPOAYKLMH B TEYEHUE BPEMEHU T
pasusiercs 0,7, Bropoit — 0,75, Tperuii — 0,8, yetBepThiid — 0,75 Halitu Be-
POSITHOCTB TOTO, YTO: @) BCE YACTHBIE MTPEANPUHUMATEIHN PEATU3YIOT 3aKy-
MJICHHYIO MPOYKITHIO 32 BpeMs T ; 0) TOJBKO 2 YaCTHBIX MpeaIpUHUMATE-
751 peaiu3yroT 3aKyIUICHHYIO MPOAYKIIMIO 32 BpeMs T ; B) XOTs Obl OJUH
YaCTHBIM NPEANPUHUMATENL PEATU3YIOT 3aKYIUICHHYIO MPOAYKIUIO 32
Bpewmsi T .
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5. ToproBblil areHT KOHTAKTUPYET C 6 NOTEHIIMAIBHBIMU ITOKYIIATEISIMU
B JIcHb. BepOATHOCTH TOTO, 4TO B OIPEICIICHHBIM JCHb TOPTOBBIM ArCHT
COBEPIINT XOTs Obl OJHY NpoAaxy u3 6 pasHa 0,97. OnpeneauTs BEPOST-
HOCTb TOTO, UTO MOTEHIIUAJIBHBIN MOKYIATENb COBEPIIUT MOKYIIKY B OIpe-
NEeJIEHHbIA AeHb. OnpenenuTh BEPOSITHOCTh TOTO, YTO B ONPEACICHHBIN
JIEHb TOPTOBBIN areHT COBEPIINT: a) TOJBKO 3 Tpojaxu u3 6; 0) Bce 6 mpo-
Tax.

6. [l Toro 94ToOBI TPOBEPHUTH TOYHOCTH CBOEH (PMHAHCOBOM JEATEIh-
HOCTH, KOMITAaHUSI PETYISIPHO TMOJIB3YETCA YCIAyraMH ayIuTOPOB JJIsl MPO-
BEpPKU OyXraiaTepcKkux JoKyMeHTOB. Cirykallue KOMIIaHuU Mpu 00paboTke
BXOJAIINX JTIOKYMEHTOB fomyckaitoT mpuMmepHo 10 % ommbok. Ayautop
ClIy4aiiHO oTOMpaeT § BXOAAIMIMX JTOKYMEHTOB. HailTu BEpOSITHOCTH TOTO,
4TO CPEY 3TUX JOKYMEHTOB: a) ayJUTOPOM OyAET BBHISBIICHO § OIMIMOOK;
0) aynuTopoM He OyZeT BBISIBJICHO OMIKOOK; B) ayAUTOPOM Oy/AET BbIsBIIE-
Ha XOTs OBl 0JIHA OIIMOKA.

7. Tpu kJIMeHTa 3aluI B MarasuH. BeposTHOCTh TOro, 4TO MEPBBII K-
€HT 3aX04eT cenarh Nokynky paBusercsa 0,75, nus Broporo kiauenta 0,85,
st Tperbero kauenrta 0,65. HallTu BEpOATHOCTH TOrO, UTO 3aXOTAT CHE-
JaTh MOKYIIKY: a) BCE TPU KJIHEHTA; 0) XOTs Obl OJIUH KJIMEHT; B) TOJBKO
OJIMH KJIMEHT.

8. 1 KOppEeKTHUPOBKHU OH3HEC-TIaHA MPEINPUITUS JUPEKTOP coOpal
COBEILl[aHHE, HA KOTOPOM IMPUCYTCTBOBAIM TPU HE3ABUCHUMBIX TPYIIbI €r0
pa3pabOTYUKOB: MapKETOJIOTH, SKOHOMUCTBI, TEXHOJIOTU. BeposTHOCTh TO-
ro, 4YTO Ipymnia MapKeTOJOTOB «OTCTOUT» CBOM NMEPBUYHBIA BapUaHT pa3-
paboranHoro OusHec-miaHa paBHsiercs 0,95, ang rpynnbl 3KOHOMHCTOB
3Ta BeposATHOCTH paBHa 0,8, s rpynnsl TexHonoros 0,85. buznec miaH
OyAeT CKOPpPEKTUPOBaH, €Clu XOTA Obl OJHA U3 TPYNN pa3pabOTUMKOB HE
«OTCTOUT» CBOMX MO3uMil. HailTu BeposiTHOCTH TOTO, YTO: a) OM3HEC-TIIaH
OyZeT CKOppekTupoBaH; 0) OM3Hec-IaH He OyAeT CKOPPEKTHPOBAH; B)
TOJIBKO TEXHOJIOTH «OTCTOSIT) CBOM IMO3UIINU.

9. B ornenenun OaHka YeThIpe KJIMEHTA MOJYYUIIU KPEIUTHI HA CTPOU-
TEJIbCTBO JKWJIbSl HE3aBUCHUMO JPYT OT Apyra. BeposTHOCTh TOTO, 4TO Iep-
BbIM KJIMEHT BBIIUIATUT KPEIUT B YCTAHOBJIEHHBIE JIOTOBOPOM KpEIUTOBA-
HUs cpoku paBHsAercs 0,85, 11 BTOPOro KJIMEHTa 3Ta BEPOSITHOCTh PaBHA
0,8, mia tperbero 0,9, nns yerBeproro 0,95. HaliTu BeposiTHOCTH TOrO,
YTO: a) BCE KJIIMEHTHI BBIIUIATAT KPEAUT B YCTAHOBJIEHHBIE IOTOBOPOM Kpe-
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AUTOBAHUA CPOKU, 6) TOJIBKO JIBa KJIMCHTA BBIUIATAT KPCAUT B YCTAHOB-
JICHHBIC OTOBOPOM KPCANTOBAHHA CPOKHU.

10. Kaxxaplii U3 OATH YAaCTHBIX MPEANPUHUMATENICH 3aKyMaeT MapTUIO
HEKOTOPOIr'0 TOBApa M PEAIU3YIOT €€ Ha PBIHKE IrOpoJia HE3aBUCHUMO APYT
OT zapyra. BeposTHOCTH TOro, 4yro MEPBBIM YAaCTHBIM NPEANPUHUMATEID
peamm3yeT BCIO 3aKYIUICHHYIO NApTUIO NPOAYKLUMH B TEYEHUE BPEMEHU T
paBusiercst 0,75, Bropoit — 0,7, tperuit — 0,85, uerBeprtshiit — 0,75 Haiitu
BEPOSTHOCTh TOT'O, YTO: &) BCE YACTHbIE NPEANPUHUMATENN PEAIU3YIOT 3a-
KYTIJICHHYIO MPOIYKITHIO 32 BpeMsi T ; 0) TOJIBKO 3 YaCTHBIX IPEANPUHUMA-
TEJsl pealn3yloT 3aKyIUICHHYIO MPOAYKIIMIO 32 BpeMs T ; B) XOTs Obl OUH
YAaCTHBIA IPEANPUHUAMATEND PEAIM3YIOT 3aKYIUICHHYIO TNPOIYKIMIO 3a
Bpewms T .

11. ToproBslii areHT KOHTAKTUPYET C 7 MOTEHIHMAIbHBIMH MTOKYIATEs-
MH B JIeHb. BEpOATHOCTH TOr0, 4TO B ONPEAECICHHBIN JI€Hb TOPrOBBIN arcHT
COBEPIIUT XOTs Obl 0HY npoaaxy u3 7 pasHa 0,95. Onpenenautsb BeposT-
HOCTb TOT'0, YTO MOTEHLUUAJIBHBIN MOKYIIATENIb COBEPILINAT NOKYNKY B OIpe-
JENEeHHbIA 1eHb. OnpeaenuTh BEPOSATHOCTh TOTO, YTO B ONPEACIICHHBIA JEHb
TOPIOBBII areHT COBEPIIUT: a) TOJILKO 4 Mpojaxku U3 7; 0) Bce 7 Mpoaax.

12. 1nst TOrO 4TOOBI MPOBEPUTH TOYHOCTh CBOCH (PMHAHCOBOU JIESITEIb-
HOCTH, KOMIAaHUSI PETYIISIPHO MOJIb3YeTCs YCIyraMu ayAUTOPOB ISl MPO-
BEpPKU OyXraiaTepckux JoKyMeHTOB. Cirykallue KOMIIaHUU Mpu 00paboTke
BXOJAIIUX JOKYMEHTOB JOMYCKAIOT MpuMepHO 8 % omubok. Aynutop
ClIy4aiiHO oTOMpaeT 7 BXOASIMIMX TOKYMEHTOB. HailTu BEpOSITHOCTH TOTO,
4YTO CPEAM TUX JOKYMEHTOB: a) ayJIUTOPOM OyJIEeT BBISIBIECHO 6 OMIMOOK;
0) aymuTopoM He OYAET BBISBICHO OLIMOOK; B) ayJUTOPOM OYIET BBISIBIIC-
Ha XOTs ObI OJIHA OIIMOKA.

13. Tpu knueHTa 3alUd B MarasuH. BeposTHOCTh TOro, 4to MEpBBIA
KJIMEHT 3aXO04eT CJeNnarh MOKynky pasHsiercs 0,75, Ajig BTOPOro KJiIMEHTa
0,85, nnst Tperbero kimeHta 0,65. HaliTu BEpOSITHOCTH TOrO, YTO 3aXOTSIT
C/IeNaTh MOKYTKY: a) BCE TPU KJIMEHTA; 0) XOTs Obl OJIMH KJIMEHT; B) TOJBKO
OJIMH KJIMCHT.

14. JIns KOppeKTUPOBKHU OM3HEC-TUIAHA TPEINPUSITHS TUPEKTOP coOpa
COBEIIaHUE, HA KOTOPOM MPUCYTCTBOBAJIA TPU HE3ABUCHMBIX I'PYIIIBI €r0
pa3pabOTYUKOB: MapKETOJIOTH, SKOHOMUCTBI, TEXHOJIOTH. BeposTHOCTH TO-
ro, 4YTO Tpynmna MapKeTOJOrOB «OTCTOUT» CBOM IEPBHYHBIA BAPUAHT pa3-
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paboranHoro OusHec-miaHa paBHsiercss 0,95, mns rpymnmnbl 3KOHOMHUCTOB
sTa BeposTHOCTH paBHa 0,9, miga rpynmel TexHosnoroB 0,9. busnec mian
OyJeT CKOpPpPEKTUPOBaH, €M XOTA Obl OJHA U3 TPYNN pa3pabOTUMKOB HE
«OTCTOUT» CBOMX Mo3uluii. HailTu BeposiTHOCTH TOTO, UTO: a) OM3HEC-TIaH
OyZneT CKOppeKTHpoBaH; 0) Om3Hec-IIaH He OyAeT CKOPPEKTHUPOBAH; B)
TOJIBKO MApKETOJIOTH «OTCTOSATY» CBOU MO3UIUU.

15. B ornenennu 6aHKa 4eThIpe KJIMEHTA MOJYYUIIA KPEAUTHI HA CTPOU-
TEILCTBO JKWIbSl HE3aBUCUMO JAPYT OT apyra. BeposTHOCTH TOTO, UTO Tep-
BBIM KJIMEHT BBITUIATUT KPEAUT B YCTAHOBJIEHHBIC JOTOBOPOM KpPEIUTOBA-
HUS CpOKH paBHsieTcs 0,7, AJisi BTOPOro KJIMEHTa 3Ta BEPOSITHOCTh paBHA
0,95, nns tperbero 0,8, mis yerBeproro 0,9. HaliTu BeposiTHOCTH TOrO,
YTO: a) BCE KJIIMEHTHI BBIIUIATAT KPEUT B YCTAHOBJICHHBIC IOTOBOPOM Kpe-
JTUTOBAHUS CPOKU; 0) TOJHKO OJWH KJIMEHT BBIIATUT KPEIUT B yCTAHOB-
JIEHHBIE JIOTOBOPOM KPEIUTOBAHUS CPOKHU.

16. Kaxxap1il U3 NATH 4aCTHBIX NPEANPUHUAMATENICH 3aKyHaeT MapTHIO
HEKOTOPOIr'0 TOBApa W PEANU3YIOT €€ Ha PBIHKE IOpoJa HE3aBUCHUMO JIPYT
OT napyra. BeposTHOCTH TOro, 4Tro MEPBBIM YACTHBIM NPEAIIPUHUMATEID
peamm3yeT BCIO 3aKyIUICHHYIO NApTUIO NPOAYKLUMHA B TEYEHUE BPEMEHU T
pasusiercs 0,75, Bropoit — 0,75, tpetuit — 0,8, uerBepThiii — 0,8 Halitu Be-
POSITHOCTB TOTO, YTO: @) BCE YACTHBIC MPEANPUHUMATEIHN PEATU3YIOT 3aKy-
MJICHHYIO MPOYKITUIO 3a BpeMs T ; 0) TOJBKO 4 YaCTHBIX MpeanpUHUMAaTE-
Js1 peaiu3yroT 3aKyIUICHHYIO MPOAYKIIMIO 32 BpeMs T ; B) XOTs Obl OJUH
YaCTHBIA IPEANPUHUAMATEND PEAIM3YIOT 3aKYIUICHHYIO TNPOIYKIHUIO 3a
Bpewms T .

17. ToproBslii areHT KOHTAKTUPYET C 9 MOTEHIMAIBHBIMH MTOKYIATEs-
MHU B JIEHb. BEpOATHOCTB TOr0, YTO B ONPEAECICHHBIN JEHb TOPTOBBIM ar€HT
COBEPIINT XOTs ObI OJHY NpoAaxy u3 9 pasna 0,98. OnpeneauTs BEpPOST-
HOCTb TOTO, UTO MOTEHIIUAJIBHBIN MOKYIATEb COBEPIIUT MOKYIIKY B OIpe-
NEeJIEHHbIA AeHb. OnpenenuTh BEPOSITHOCTh TOTO, YTO B ONPEACICHHBIN
JIEHb TOPTOBBIN areHT COBEPIINT: a) TOJIBKO 6 pojaxu u3 9; 0) Bce 9 mpo-
Tax.

18. st TOro 4T00Bl MPOBEPUTH TOYHOCTh CBOEH (PMHAHCOBOMU JIESITEIb-
HOCTH, KOMIIAaHUSI PETYJSPHO MOJIb3YETCA YCIYyraMH ayJIUTOPOB IS MPO-
BEpPKU OyXraiaTepckux JoKyMeHTOB. Ciryxkallue KOMIIaHuU Mpu 00paboTke
BXOJAIINX JOKYMEHTOB JOIMYCKAalOT MpuMepHO 5 % ommbok. AyauTop
ciy4aiiHO oTOupaeT 4 BXOIAIIUX JOKyMeHTa. HalTu BepoOsSTHOCTH TOTO,
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YTO CpPEeAM 3TUX JOKYMEHTOB: a) ayJIUTOpPOM OyJeT BBHISBICHO 3 OIIMOKH;
0) aynquTopoM He OyZeT BBISIBJICHO OMIMOOK; B) ayAUTOPOM OY/AET BbIsBIIE-
Ha XOTs ObI 0J1HA OIIMOKA.

19. Tpu kiMeHTa 3allid B Mara3uH. BeposSTHOCTh TOr0, YTO TEPBBIM
KJIIMCHT 3aXO04eT CJAeNaTh MOKYINKYy paBHsiercsa 0,6, 115 BTOPOro KJIMEHTA
0,6, nist tperbero kimenta 0,9. HailTu BEpOsITHOCTh TOrO, YTO 3aXOTST
C/eNIaTh MOKYTIKY: a) BCE TPU KJIMEHTA; 0) XOTsI Obl OJIUH KJIMEHT; B) TOJIBKO
OJIMH KJIMCHT.

20. Jlnst KOppeKTUPOBKHU OM3HEC-TUIaHA MPEANPUSITHS TUPEKTOP coOpa
COBEIllaHKHE, HA KOTOPOM MPUCYTCTBOBAIM TPU HE3ABUCHUMBIX TPYIIbI €r0
pa3pabOTYUKOB: MAPKETOJIOTH, SKOHOMUCTBI, TEXHOJIOTU. BeposTHOCTh TO-
ro, 4YTO Ipymnia MapKeTOJOTOB «OTCTOUT» CBOM NMEPBUYHBIA BApUAHT pa3-
paboranHoro OusHec-muiaHa pasHsiercss 0,98, mis rpymnmnbl 3KOHOMHUCTOB
3Ta BepoSITHOCTH paBHa 0,87, nist rpymmbsl TexHoioros 0,88. buznec mian
OyAeT CKOpPpPEKTUPOBAH, €Clu XOTA Obl OJHA U3 TPYNN pa3pabOTUMKOB HE
«OTCTOUT» CBOMX MO3uui. HailTu BeposiTHOCTH TOTO, YTO: a) OM3HEC-TIaH
OyneT CKOppekTupoBaH; 0) Ou3Hec-IIaH He OyAeT CKOPPEKTHPOBAH; B)
TOJIbKO 3KOHOMUCTBI «OTCTOSIT) CBOM MO3UIIHH.

21. B otnenenun 6aHKa 4€THIPE KIUEHTA TOTYIHIIN KPEAUTHI HA CTPOU-
TEJILCTBO JKWJIbSl HE3aBUCUMO JAPYT OT apyra. BeposTHOCTH TOTO, UTO Tep-
BBIM KJIMEHT BBITUIATUT KPEAUT B YCTAHOBJIEHHBIC JOTOBOPOM KpPEIUTOBA-
HUS CpOKH paBHsieTcs 0,7, AJIsT BTOPOro KJIMEHTa 3Ta BEPOSTHOCTh paBHA
0,87, nns tperbero 0,8, mist yerBeproro 0,7. HaliTu BEeposITHOCTH TOTrO,
YTO: a) BCE KJIMEHTHI BBIIUIATAT KPEJUT B YCTAHOBJICHHBIC JIOTOBOPOM Kpe-
JTUTOBAHUS CPOKH; 0) TOJBKO TPU KJIMEHTA BBIILIATAT KPEAUT B YCTAHOB-
JIEHHBIE JIOTOBOPOM KPEIUTOBAHUS CPOKHU.

22. Kaxnplil U3 NATH YaCTHBIX NPEANPUHUMATENICH 3aKyHaeT MapTHIO
HEKOTOPOr0 TOBapa M PEaju3yloT €€ Ha PhIHKE ropoJa HE3aBUCHMO JIPYT
OoT apyra. BeposSTHOCTH TOro, 4TO NEPBBIA YAaCTHBIA MNpPEANPUHUMATEIID
peanu3yeT BCIO 3aKYIUICHHYIO MapTHIO NPOAYKLHMH B TEYEHUE BPEMEHU T
pasusiercs 0,77, Bropoit — 0,66, tpetuit — 0,88, yerBeptoiii — 0,77 Haiitu
BEPOSITHOCTB TOT'O, YTO: &) BCE YACTHbIE NPEANPUHUMATENN PEAIU3YIOT 3a-
KYIIJICHHYIO MPOIYKITHIO 32 BpeMsi T ; 0) TOJIBKO 3 YaCTHBIX IPEANPUHUMA-
TEJsl pean3yloT 3aKyIUIEHHYIO MPOAYKIIMIO 32 BpeMs T ; B) XOTs Obl OJUH
YaCTHBIM MPEANPUHUMATENL PEATU3YIOT 3aKYIUICHHYIO MPOAYKIUIO 32
BpeMms T .

104



23. ToproBslii areHT KOHTakTHpyeT ¢ 10 MOTEeHUMaTbHBIMU MOKYIaTe-
JMHU B JI€Hb. BEpOATHOCTH TOTO, YTO B OIPEAECICHHBIM JE€Hb TOPTOBBIN
areHT COBEpUIUT XOTs Obl oAHY mpoaaxy u3 10 paBna 0,9. Onpenenutsb
BEPOSATHOCTh TOT'O, YTO MOTCHIHAIBHBIN MTOKYIIATENb COBEPLIUT MTOKYIIKY B
ONpeleNCHHbIN 1eHb. ONpeneianTh BEPOATHOCTh TOTO, YTO B OINpPEICIICH-
HBIM JIEHb TOPTOBBIA areHT COBEPIIUT: a) TOJbKO 7 mpojax u3 10; 0) Bce
10 mpoax.

24. JInst Toro 4To0Bl MPOBEPUTH TOUHOCTh CBOEH (DMHAHCOBOM AeSTElb-
HOCTH, KOMIaHUSI PETYIISIPHO MOJIb3YeTCs YCIyraMu ayAUTOPOB ISl MPO-
BEpPKU OyXraiaTepckux JoKyMeHTOB. Cirykallue KOMIIaHUU Mpu 00paboTke
BXOJAIIUX JOKYMEHTOB JOIYCKAIOT MpuUMepHO 7 % omubok. Aynutop
ciy4aiiHO oTOupaeT 4 BXOIAIIMX JOKyMeHTa. HalTu BepoOsSTHOCTH TOTO,
YTO CpPEeAM 3TUX JOKYMEHTOB: a) ayJUTOPOM OYJEeT BBISBICHO 3 OIIMOKY;
0) aymuTopoM He OyAET BBISBICHO OLIMOOK; B) ayJUTOPOM OYIET BBISBIIC-
Ha XOTs ObI OJIHA OIIMOKA.

25. Tpu kiueHTa 3aluld B MarasuH. BeposTHOCTh TOro, 4to INepBbId
KJIIMEHT 3aX04eT CHAeNaTh MOKYINKYy paBHsierca 0,5, 1y BTOPOro KJIMEHTa
0,6, nis tperbero kimenta 0,7. HailTu BEpOSITHOCTH TOrO, YTO 3aXOTST
C/IeNIaTh MOKYTIKY: a) BCE TPU KJIMEHTA; 0) XOTs ObI OJIMH KJIMEHT; B) TOJIBKO
OJIMH KJIMCHT.

26. Jlns KOppEeKTUPOBKHU OM3HEC-TUIaHA MPEANPUSITHUS TUPEKTOP coOpa
COBEILl[aHHE, HA KOTOPOM IMPUCYTCTBOBAIM TPU HE3ABUCHUMBIX TPYIIbI €r0
pa3pabOTYUKOB: MapKETOJIOTH, S3KOHOMUCTBI, TEXHOJIOTH. BeposTHOCTH TO-
ro, 4YTO Ipymnna MapKeTOJOTOB «OTCTOUT)» CBOM MEPBUYHBIA BapUAHT pa3-
paboranHoro OusHec-miaHa paBHsiercss 0,88, Ay rpynmbl 3KOHOMHCTOB
sTa BeposATHOCTh paBHa 0,92, mis rpynnsl TexHonoroB 0,8. busnec mian
OyAeT CKOpPpPEKTUPOBaH, €Clu XOTA Obl OJHA U3 TPYNN pa3pabOTUUKOB HE
«OTCTOUT» CBOMX MO3uMil. HailTu BEposiTHOCTH TOTO, YTO: a) OM3HEC-TIaH
OyZeT CKOppekTupoBaH; 0) Ou3Hec-IaH He OyAeT CKOPPEKTHPOBAH; B)
TOJIBKO TEXHOJIOTH «OTCTOSIT) CBOM IMO3UIINU.

27. B otnenennn 0aHKa YETHIPE KIUEHTA MOJTYIHIIN KPEAUTHI HA CTPOU-
TEJILCTBO JKUJIbSl HE3aBUCUMO JAPYT OT apyra. BepostHOCTH TOTO, 4TO Tep-
BBIM KJIMEHT BBITUIATUT KPEAUT B YCTAHOBJIEHHBIC JOTOBOPOM KpPEIUTOBA-
HUS CpOKH paBHsieTcs 0,6, AT BTOPOro KJIMEHTa 3Ta BEPOSTHOCTH PaBHA
0,8, misa tperbero 0,87, mist werBeproro 0,9. HailTu BeposiTHOCTH TOrO,
YTO: a) BCE KJIMEHTHI BBIIUIATAT KPEUT B YCTAHOBIICHHBIC IOTOBOPOM Kpe-
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AUTOBAHUA CPOKU, 6) TOJIBKO JIBa KJIMCHTA BBIUIATAT KPCAUT B YCTAHOB-
JICHHBIC OTOBOPOM KPCANTOBAHHA CPOKHU.

28. Kaxnplii U3 mATH 4aCTHBIX NPEANPUHUMATENCH 3aKyNaeT MapTHIO
HEKOTOPOIr'0 TOBApa M PEAIU3YIOT €€ Ha PBIHKE IrOpoJia HE3aBUCHUMO APYT
OT zapyra. BeposTHOCTH TOro, 4yro MEPBBIM YAaCTHBIM NPEANPUHUMATEID
peamm3yeT BCIO 3aKYIUICHHYIO NApTUIO NPOAYKLUMH B TEYEHUE BPEMEHU T
pasusiercs 0,5, Bropoit — 0,6, Tperuit — 0,7, yerBepthiii — 0,8 Haiitu Bepo-
ATHOCTb TOTO, YTO: ) BCE YACTHBIE MPEANPUHUMATENIN PEATU3YIOT 3aKYTI-
JICHHYIO MPOIYKIIUIO 32 BpeMsl T ; 0) TOIBKO 3 YaCTHBIX MPEANPUHUMATEIS
peanu3yroT 3aKYIJICHHYIO TPOIYKIMIO 3a BpeMsl T ; B) XOTs Obl OJJUH 4acT-
HBIM IPEANPUHAMATEID PEATU3YIOT 3aKYIUICHHYIO ITPOAYKIIMIO 3 BpeMs T .

29. ToproBslii areHT KOHTaKTHPYET ¢ 12 MOTEeHUMaTbHBIMU MOKYIaTe-
JMHU B JI€Hb. BEpOATHOCTH TOTO, YTO B OIPEACICHHBIM JE€Hb TOPTOBBIN
areHT COBEpPUIUT XOTs Obl OAHY mpoaaxy u3 12 pasna 0,8. Onpenenutsb
BEPOSATHOCTh TOT'O, YTO MOTCHIHAIBHBIN ITOKYIIATEb COBEPLIUT MTOKYIIKY B
ONpelEeNEHHbIN 1eHb. ONpeaeianTh BEPOATHOCTh TOTO, YTO B OINpPEICIICH-
HBIM JIEHb TOPTOBBIA areHT COBEPIIUT: a) TOJAbKO 8 mpojax u3 12; 0) Bce
12 mponax.

30. [nst TOro 4TO0BI MPOBEPUTH TOYHOCTH CBOCH (DMHAHCOBOU AEATEIh-
HOCTH, KOMITAaHUSI PETYISIPHO TMOJIB3YETCA YCIAyraMH ayIUuTOPOB JJIsi MPO-
BEpPKU OyXraiaTepcKkux JOKyMeHTOB. Cirykallue KOMIIaHuU Mpu 00paboTke
BXOJAIINX JOKYMEHTOB JOMYyCKaroT mpuMmepHo 9 % ommbok. AyauTop
ClIy4aiiHO oTOMpaeT § BXOAAIMIMX TOKYMEHTOB. HailTu BEpOSITHOCTH TOTO,
YTO CPEI 3TUX JOKYMEHTOB: a) ayJUTOPOM OYAET BBHISBICHO 7 OIMIMOOK;
0) ayauTopoM He OyZeT BBISIBJICHO OMIKMOOK; B) ayAUTOPOM OY/AET BbIsBIIE-
Ha XOTs ObI OJIHA OIIKOKA.
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3aoanue 3

1. PeBuU3nOHHON KOMHUCCHY B KOHIIE TOa MPEACTOUT MpoBepka (puHaH-
COBO-XO3SIUCTBEHHOM JieaTeNnbHOCTH (pupMbl. CrieluancTaMu yIpaBJIeHUs
CIIy4aiiHbIM 00pa30M IMPOU3BOIUTCS BHIOOP TOKYMEHTOB 3a OIPEAeTICHHBIH
Mecsit. BeposiTHOCTh BBISIBJICHUS OIIMOKH B BHIOPAHHOM JTOKYMEHTE B i -OM
MeCAlEe  paBHa r>»  (pn=p,=p;=p,=0,1, ps=pe=p,=ps=0,2,
Po= P10 =111 = P1,=0,3). Onpenenuts BEPOSITHOCTh TOrO, YTO PEBU3MOHHOU
KoMHUcCcHel OyZieT BBISIBJICHA OLIMOKA B CIIy4ailHO BBIOPAHHOM JIOKYMEHTE.
PeBu3noHHON KOMHCCHEH BBISIBIIEHA OIIMOKA, OMPEIETUTh BEPOSTHOCTH
TOTO, YTO KOMHCCHSI BbIOpaJia JOKYMEHT, COCTaBJICHHBIN B 1 MecsIe.

2. Typuctrueckast KOMIaHUs pa3bIrPbIBAET MPU3 — OECIUIaTHAS TyTEBKa
Ha oTabiXx. [IpeacTaBuTeNb TYpUCTUUECKOW KOMIAHUU MMEET 3 CIHUCKa C
(aMuIMsMU MPETEHIEHTOB Ha npu3. B 1-Mm cniucke — ¢paMunuu 5 )KeHIUH
u 7 MmyxurH. Bo 2-M criicke okazamch 6 KEHIIUMHBI U 6 MYyX4UH, B 3-M
cinucke — 4 xeHIMHbl U § MyxuuH. lIpencraBurens Haynady BbIOMpaeT
CIIUCOK C (paMWJIMUSIMH, U3 KOTOPOTO B CIydalHOM MOPSJKE BbIOMpAaeTCs
damunus nobeautens. Onpenenuts BEPOSTHOCTh TOTO, YTO BBIMIpala
’KEHIIMHA. BbIOpaHHBIM MPETEHJCHTOM OKa3ajach KEHIIMHA, KaKoBa Be-
POSITHOCTB TOTO, YTO €€ (haMUJIusl HaXOAUJIach B 1-oM crimcke.

3. CrpaxoBasi KOMIIaHHs JEJIUT 3aCTPAXOBAaHHBIX IO KJIACCAM PHUCKa:
IIEPBBIA KJIACC — MAJIBIM PUCK, BTOPOM KJIACC — CPEIHUM PHUCK, TPETUU
kiacc — oospmion puck. Cpeau Bcex kineHToB 30 % — nmepBoro kiacca, 40
% — BTOporo kiacca, 30 % — TpeThero kinacca. BeposTHOCTh HEOOX0AUMO-
CTH BBIINIAYMBATH CTPAXOBOE BO3HATPAXKACHUE JIJIsl IEPBOTO KJlacca paBHSI-
erca 0,02, nnsa Broporo knacca — 0,01, nnsa tpetsero kinacca — 0,03. Kakas
BEPOSITHOCTh TOTO, YTO KJIMEHT IMOJYYUT CTPAXOBOE BO3HAIPAXKICHHE.
KimeHT nmomy4un Bo3HarpakJieHue, KakoBa BEpPOATHOCTh TOTO, YTO OH OT-
HOCHUTCS K 1-My KJlaccy pucka.

4. CoTpyaAHUKH OT/eJIa MapKETUHTa TOJIaraloT, YTo B OJmKaiiiiee Bpe-
Msl OKHJAETCSl POCT CHpoca Ha MpOoAyKUHio GupMbl. BeposTHOCTH 3TOTO
onu oueHuBaroT B 20 %. IIpu pocre cnpoca Ha NPOIYKLIHIO, BEPOSITHOCTD
pacumpenus: Gupmbl B Orpkaiiiiee Bpemsi coctaBut 0,6, eciau cnpoc Ha
MPOIYKIUIO HE BO3PACTET, TO BEPOSTHOCTH pACIIUPEHUs (PUPMBI COCTABUT
0,2. OnpeaenuTh BEpOATHOCTh paciiupeHus: GUpMbl B OJFKaiiiiee BpeMs.
®dupma pacumpuiiach, KakoBa BEpOSTHOCTh TOTO, YTO CIIPOC HA MPOAYK-
1IUIO BO3pOC?
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5. DKcnopTHO-UMITOpTHAsE upMa coOMpaeTcs 3aKIIOUYUTh KOHTPAKT Ha
MOCTABKY CEJIBCKOXO35ICTBEHHOTO 000pYAOBaHUs B OJIHY U3 3apyOeKHBIX
cTpaH. Ecnu oCHOBHOW KOHKYPEHT (GUpPMbI HE CTAaHET OJIHOBPEMEHHO TIpe-
TEHJI0BaTh Ha 3aKJIIOYEHHE KOHTPAaKTa, TO BEPOATHOCTb MOJYYEHUS KOH-
Tpakrta oueHuBaercs B 0,5, B nporuBHOM cirydae — B 0,2. [To ouenkam skc-
NEePTOB KOMIAHUU BEPOSITHOCTh TOrO, YTO KOHKYPEHT BBIJBUHET CBOU
MPEIJIOKEHUS 10 3aKIIOUCHUI0 KOHTpakTa, paBHa 0,8. Uemy paBHa Bepo-
ATHOCTh 3aKjto4eHusi KoHTpakra? KoHTpakT Ha MOCTaBKY CEIbCKOXO3sii-
CTBEHHOTO OOOpYAOBaHUSI B OJHY U3 Pa3BUBAIOLIUXCS CTPaH 3aKJIIOYEH.
KakoBa BepOSITHOCTh TOr0, YTO KOHKYPEHT BBIJIBUHYJ MPEUIOKEHUS 1O
3aKJIFOUEHUIO KOHTpaKTa?

6. B kaHmensapuu padbotaroT 3 cekperaps, KOTopble 00padaThIBAIOT 110
25 % , 35 %, 40 %, ucxondimx JOKYMEHTOB 3a OJHO U TO *e€ Bpems. Be-
POSITHOCTH HEBEPHOM aJpecariuu JOKYMEHTOB CEKpETapsiMU COOTBETCT-
BeHHO paBHbL: 0,01; 0,02; 0,03. Haiiti BEpOSITHOCTH TOr0, YTO HAyraJl Bbl-
OpaHHBIA UCXOIANIMNA U3 KAHIEISIPUU JOKYMEHT Oy/IeT HEBEpHO aapeco-
BaH. HaliTu BEpOSITHOCTH TOTO, 4TO JOKYMEHT, OKa3aBLINWCS HEBEPHO all-
PECOBaHHBIM, OTIIPABJICH 1-M ceKpeTapeMm.

7. PeBU3MOHHON KOMHUCCHM B KOHIIE I0Jla IPEJICTOUT POBEpPKa (pMHAH-
COBO-XO3SIUCTBEHHOM JieaTeNnbHOCTH (pupMbl. CrieluaucTaMu ypaBlIeHUs
CIIy4aiiHbIM 00pa30M MPOU3BOJUTCS BEIOOP TOKYMEHTOB 3a OIPeAeICHHBIM
Mecsl. BeposiTHOCTh BBISIBICHUS OLIMOKN B BHIOPAHHOM JIOKYMEHTE B i -OM
MeCsAle  paBHa r>»  (pn=p,=p;=p,=0,2, ps=pe=p,=ps=0,3,
Po= P10 =111 = P1,=0,2). Onpenenuts BEPOSITHOCTh TOrO, YTO PEBU3MOHHON
KOMHUCcHEeN OyZieT BBISIBICHA OLIMOKA B CIIy4ailHO BBIOPDAHHOM JIOKYMEHTE.
PeBu3noHHON KOMHUCCHEHN BBISIBJICHA OIIMOKA, ONPENEIUTh BEPOSTHOCTD
TOTO, YTO KOMHCCHSI BBIOpaJia JOKYMEHT, COCTABJICHHBIHN BO 2-OM MecsIII€.

8. Typuctuueckasi KOMIAHUS Pa3bIIPhIBACT MPU3 — OECIUIATHAS ITyTEBKA
Ha oTabix. [IpeacTaBuTeNnb TYpUCTUUECKOW KOMIAHUU MMEET 3 CIHUCKa C
(aMuIMsMU MPETEHIEHTOB Ha npu3. B 1-m cniucke — ¢paMunuu 7 KeHIUH
u 7 MmyxurH. Bo 2-M criicke okazamch 6 KEHIIMHBI U 8 MYXYHUH, B 3-M
CIIUCKE — 8 XEHIIMHbl U 5 MyXuuH. [IpencraBurenp Haynauy BbIOMpaeT
CIUCOK C (paMWIMUSIMH, U3 KOTOPOTO B CIydalHOM MOPSJKE BbIOMpAaeTCs
damunus nobeautens. Onpenenuts BEPOSTHOCTh TOTO, YTO BBIMIpalia
’KEHILIMHA. BBIOpaHHBIM MPETEHJACHTOM OKa3ajach EHIIMHA, KaKoBa Be-
POSITHOCTB TOT'O, UTO €€ (paMUJIMsI HAXOIUJIach BO 2-OM CITUCKE.
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9. CrpaxoBasi KOMIIaHHs JEJIUT 3aCTPAXOBAaHHBIX IO KJIACCAM PHUCKa:
IIEPBBIA KJIACC — MAJIBIM PUCK, BTOPOM KJIACC — CPEIHUM PUCK, TPETUU
Kiacc — Oonpbmion puck. Cpeau Bcex KIMeHTOB 35 % — mepBoro kiacca, 45
% — BTOporo kiacca, 20 % — TpeThero kiacca. BeposTHOCTh HE0OX0AUMO-
CTH BBIIUIAYMBATH CTPAXOBOE BO3HATPAXKJICHUE ISl IEPBOTrO Kilacca PaBHSI-
ercsa 0,02, nia Broporo knacca — 0,02, nnsa tpetsero kiacca — 0,03. Kakas
BEPOATHOCTh TOTO, YTO KJIMEHT IMOJYyYUT CTPAXOBOE BO3HATPAXKJICHHUE.
KnueHT nony4yusn BO3HarpaxkJieHHe, KakoBa BEPOSATHOCTh TOT'O, YTO OH OT-
HOCHUTCS KO 2-MY KJIacCy pHUCKa.

10. CoTpyaHMKHM OT/I€]a MApKETHHTa M0JIaraloT, 4To B OyiKaiiiee Bpe-
Msl OKHJAETCSl POCT COpoca Ha MPOAYKIHIO GupMbl. BeposTHOCTH 3TOrO
onu oueHuBarotr B 30 %. [Ipu pocre cripoca Ha IPOAYKLHIO, BEPOSITHOCTD
pacumpenusi Gupmbl B Oirpkaiiiiee Bpemsi coctaBut 0,5, eciau cnpoc Ha
MPOJYKIUIO HE BO3PACTET, TO BEPOATHOCTH pACIIUPEHUs] (PUPMbI COCTABUT
0,3. OnpeaenuTh BEpOATHOCTh paciiupeHus: GUpMbl B OJrpKaifiiee BpeMs.
dupma pacumpuiiach, KakoBa BEpOSTHOCTh TOTO, YTO CIIPOC HA MPOAYK-
LU0 BO3pOC?

11. DkciopTHO-UMNIOpTHAs (pupMa cOOMpPAETCA 3aKIIOUUTh KOHTPAKT Ha
MOCTABKY CEJICKOXO35IMICTBEHHOTO 000pYAOBaHUs B OJIHY U3 3apyOEKHBIX
cTpaH. Ecnu ocCHOBHOW KOHKYPEHT (UPMbI HE CTAaHET OJIHOBPEMEHHO TIpe-
TEHJIOBAaTh Ha 3aKJIOYEHHUE KOHTPAKTa, TO BEPOSITHOCTh MOJyYCHHS] KOH-
Tpakra oueHuBaercs B 0,6, B nporuBHOM cirydae — B 0,1. ITo ouenkam 3kc-
IIEPTOB KOMIIAHUU BEPOATHOCTH TOTO, YTO KOHKYPEHT BBIABUHET CBOH
MPEIJIOKEHUS 10 3aKJIIOUYECHUI0 KOHTpakTa, paBHa 0,7. Uemy paBHa Bepo-
ATHOCTh 3aKJIIOYEHUs KOHTpakTa? KOHTpPaKT Ha MOCTABKY CEJIbCKOXO3SM-
CTBEHHOTO OOOpYAOBaHUSI B OJHY M3 PA3BUBAIOLIUXCS CTPAaH 3aKJIIOYEH.
KakoBa BEpOATHOCTb TOr0, YTO KOHKYPEHT BBIABUHYJ INPEIJIOKECHUS IO
3aKIIFOUEHUIO KOHTPAKTAa?

12. B xannensipun paboTaroT 3 cekpeTrapsi, KOTOpbie 00padaThIBAIOT 10
20 % , 30 %, 50 %, ucxongmux TOKYMEHTOB 3a OJTHO U TO ke BpeMms. Be-
POSITHOCTH HEBEPHOM aJpecanud JOKYMEHTOB CEKpETapsiMU COOTBETCT-
BeHHO paBHbI: 0,02; 0,02; 0,03. Haiiti BEpOSITHOCTh TOr0, YTO HAyTraJl BbI-
OpaHHBIA UCXOANIMNA U3 KAHIIEISIPUU JOKYMEHT Oy/ieT HEBEPHO aJpeco-
BaH. HaliTu BEpOSTHOCTBH TOrO, 4TO JTOKYMEHT, OKa3aBIUIMUWCS HEBEPHO al-
PECOBaHHBIM, OTIIPABJIEH 2-M CEKPETapEM.
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13. PeBHU3MOHHON KOMHUCCHMHU B KOHILIE T'OJla MPEJICTOUT MpoBepka (u-
HAHCOBO-XO3SIMCTBEHHON NIeATELHOCTH (hrpMbl. CreruanucTaMu yrpas-
JICHUSI CJIy9ailHIM 00pa3oM MPOU3BOAUTCS BHIOOP JOKYMEHTOB 3a OTpe/e-
JIEHHBIN MecsIll. BeposSTHOCTh BBISBJIICHHS OMIMOKH B BBIOPAHHOM JIOKY-
MCHTC B i-OM MCCALIC paBHaA p,, (p1:p2:p3:p4:0,3, Ps= Pe— P77~ Dg =0,2,
Po= P10 =11 = P1,=0,15). Onpeaenuts BEpOATHOCTh TOrO, YTO PEBU3UOHHOU

KOMHUCcHeN OyZieT BBISIBICHA OIMOKA B CIIy4ailHO BBIOPAHHOM JIOKYMEHTE.
PeBu3noHHON KOMHCCHEH BBISBIIEHA OIIMOKA, OMPEIETUTh BEPOSTHOCTH
TOTO, YTO KOMHCCHSI BbIOpaJia JOKYMEHT, COCTABJICHHBIN B 5 MecsIIIe.

14. Typuctudeckasi KOMIIaHUS Pa3bIrPhIBAET MpHU3 — OecIuIaTHAs MTyTeB-
Ka Ha oTabIX. [IpeacraBuTens TypUCTHUECKON KOMIIAHUH UMEET 3 CITMCKA C
(aMuIMsAMU MPETEHIEHTOB Ha npu3. B 1-Mm cniucke — ¢paMunnu 6 XKeHIUH
u 7 myxunH. Bo 2-M criicke okazaimch 6 KEHIIMHBI U 9 MyX4uH, B 3-M
crnucke — 3 KeHIMHbl U § MyxuuH. lIpencraBurens Haynady BbIOMpaeT
CIUCOK C (paMWIHUSIMH, U3 KOTOPOTO B CIydalHOM MHOPSJKE BbIOMpAaeTCs
damunus nobeautens. Onpenenuts BEPOSTHOCTh TOTO, YTO BBIMIpalia
’KEHILIMHA. BBIOpaHHBIM MPETEHACHTOM OKa3ajach EHIIMHA, KaKOoBa Be-
POSITHOCTB TOT'O, YTO €€ (paMUJIMsI HAXOIMUIach B 3-M CITUCKE.

15. CrpaxoBasi KOMITaHHS JEIUT 3aCTPaXxOBaHHBIX IO KJIACCAM PHUCKA:
IIEPBBIA KJIACC — MAJIBIM PUCK, BTOPOM KJIACC — CPEIHUM PHUCK, TPETUU
kJjacc — 6onbioi puck. Cpeau Bcex kinreHToB 20 % — nepBoro kinacca, 60
% — BTOpoOro Kiacca, 20 % — TpeThero kinacca. BeposTHOCTh HE0OX0AUMO-
CTH BBIIJIAYMBATh CTPAXOBOE BO3HATPAXKICHUE I IEPBOrO KJIacca paBHs-
erca 0,02, nisa Broporo knacca — 0,03, nmsa tpetsero kinacca — 0,03. Kakas
BEPOSATHOCTh TOTO, YTO KJIMEHT MOJYYUT CTPAXOBOE BO3HATPAXKICHHE.
KimeHT nomy4un Bo3HarpaxkJieHue, KakoBa BEpPOATHOCTh TOTO, YTO OH OT-
HOCHUTCS K 3-My KJIacCcy pucKa.

16. CoTpyaHuku oT€Ia MapKETHHTa MOJIaraloT, 4To B Oyikaiiiee Bpe-
Msl OKHAETCSl POCT CHpoca Ha MpOAYKIHIO GupMbl. BeposiTHOCTH 3TOTO
OHM oueHuBaroT B 25 %. IIpu pocre cnpoca Ha NPOIYKLIHIO, BEPOSITHOCTD
pacmmpenust Gupmel B Onmxkaiiiiee Bpemsi cocraBut 0,55, ecnu cnpoc Ha
MPOIYKIUIO HE BO3PACTET, TO BEPOSTHOCTH paCIIUPEHUs] (PUPMbI COCTABUT
0,25. Onpenenutb BEPOSTHOCTh paciiupeHus GupmMbl B Oimxaiiiiee Bpe-
Ms. Pupma pacumpuiiach, KakoBa BEpOSITHOCTh TOTO, YTO CIPOC Ha MpPO-
JTYKIIHIO BO3POC?

110



17. DxcnopTHO-UMTIOpTHAS upMa COOMPAETCS 3aKIIOUYUTH KOHTPAKT Ha
MOCTABKY CEJIBCKOXO35IMCTBEHHOTO 000pYAOBaHUs B OJIHY U3 3apyOeKHBIX
cTpaH. Ecnu ocHOBHOW KOHKYPEHT (GUpPMbI HE CTAaHET OJIHOBPEMEHHO TIpe-
TEHJIOBATh HA 3aKJIOYEHHE KOHTPAKTa, TO BEPOSITHOCTh MOJyYECHHS] KOH-
Tpakta oueHusaercs B 0,7, B mpotuBHOM ciydae — B 0,25. Ilo onenkam
AKCIIEPTOB KOMIAHUM BEPOSITHOCTH TOTO, YTO KOHKYPEHT BBIIIBUHET CBOU
MPEJIOKEHUS TI0 3aKJIFOYEHUIO KOHTpakTa, paBHa 0,75. Uemy paBHa Bepo-
ATHOCTh 3aKJIIOYEHUs KOHTpakTa? KOHTpPaKT Ha MOCTABKY CEIbCKOXO3SM-
CTBEHHOTO OOOpYAOBaHUSI B OJHY M3 Pa3BUBAIOIIUXCS CTPaH 3aKJIIOYEH.
KakoBa BEpOATHOCTb TOr0, YTO KOHKYPEHT BBIABUHYJI MPEIJIOKECHUS IO
3aKJIFOUCHUIO KOHTpaKTa?

18. B xanmensapun pabotarot 3 cexperapsi, KoTopble 00padaThIBAIOT 110
35 %, 35 %, 30 %, ucxoaAIux JOKYMEHTOB 3a OJIHO U TO e Bpemsi. Be-
POSITHOCTH HEBEPHOM aJipecanud JOKYMEHTOB CEKpETapsiMU COOTBETCT-
BeHHO paBHbL: 0,01; 0,02; 0,01. HaiiTi BEpOSITHOCTh TOr0, YTO HAyraJ BbI-
OpaHHBIA UCXOIANIMNA U3 KAHIICISIPUUA TOKYMEHT Oy/eT HEBEPHO aapeco-
BaH. HaliTu BEpOSITHOCTH TOTO, 4TO JOKYMEHT, OKa3aBLINUWCS HEBEPHO al-
PECOBaHHBIM, OTIIPABIIEH 1-M ceKkpeTapeMm.

19. PeBU3MOHHON KOMHUCCUU B KOHILIE T'OJla MPEJICTOUT MpoBepka ¢u-
HAHCOBO-XO3SIMCTBEHHON NIeATELHOCTH (hupMbl. CreruanuctaMu yrpas-
JICHUS CIIy9ailHBIM 00pa3oM MPOU3BOAUTCS BHIOOP JOKYMEHTOB 3a OIpee-
JIEHHBIN MecsIl. BeposSTHOCTh BBISBJIICHHS OMIMOKH B BBIOPAHHOM JIOKY-
MCHTC B i-OM MCCALIC paBHA p,, (p1:p2:p3:p4:0,25, Ps= P¢— D7~ Dg 20,2,
Po= P1o= P11 = P1,=0,35). OnpeaenuTs BEpOATHOCTh TOrO, YTO PEBU3UOHHOU

KOMHCCHEH Oy/eT BBISBIICHA OIIMOKA B CIIy4ailHO BEIOPAHHOM JOKYMEHTE.
PeBu3noHHON KOMHCCHEH BBISBIIEHA OIIMOKA, OMPENSTUTh BEPOSTHOCTH
TOTO, YTO KOMHCCHSI BbIOpaJia JOKYMEHT, COCTABJICHHBIN B 9 MecsIle.

20. Typuctuyeckas KOMIAaHUSI Pa3bIrPbIBAET NMPU3 — OECIIIATHAS TYTEB-
Ka Ha oTabIX. [IpeacraBuTens TypUCTHUECKON KOMIIAHUH UMEET 3 CITMCKA C
(daMunusMu npeTeHaeHToB Ha npu3. B 1-m cnucke — ¢pamumun 10 xeH-
IIMH U 5 My)4uH. Bo 2-Mm cniricke oka3aiuch S5 )KeHIUHbBI U 10 My»4uH, B
3-M cniucke — 8 KeHIMHbBI U 8§ MyxunH. [IpencraButens Haymady BeIOUpa-
€T COUCOK ¢ (PaMHIIUSMHU, U3 KOTOPOT'O B CIIY4ailHOM MOPSAKE BHIOMpAETCS
damunus nobeautenss. Onpenenuts BEPOSTHOCTh TOTO, YTO BBIMIpala
’KEHILIMHA. BBIOpaHHBIM MPETEHJACHTOM OKa3ajach KEHIIMHA, KaKoBa Be-
POSITHOCTB TOTO, YTO €€ (haMUJIusl HaXOAUJach B 1-oM cricKe.
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21. CrpaxoBas KOMIIaHHS JIEJIUT 3aCTPAXOBAHHBIX IO KjaccaM pPHCKa:
IIEPBBIA KJIACC — MAJIBIM PUCK, BTOPOM KJIACC — CPEIHUM PUCK, TPETUU
Kkiacc — oonpmioi puck. Cpeau Becex kimeHToB 30 % — mepBoro kiacca, 45
% — BTOpOTO KIacca, 25 % — TpeThero kiacca. BeposTHOCTh He0OX0auMO-
CTH BBIIJIAYMBATH CTPAXOBOE BO3HATPAXKICHUE JJIsI IEPBOrO KJIacca paBHs-
ercsa 0,01, nma Broporo knacca — 0,01, s tpetsero kinacca — 0,02. Kakas
BEPOSATHOCTh TOTO, YTO KJIMEHT MOJYYUT CTPaxXOBOE BO3HATPAXKICHUE.
KieHT mony4yun Bo3HarpaxxJIeHue, KakoBa BEPOSITHOCTh TOTO, UTO OH OT-
HOCHUTCS KO 2-MY KJIacCy pHUCKa.

22. CoTpyaHUKHU OT/AENa MApKETUHTa MOJIaraloT, 4To B OyiKaiiiee Bpe-
Msl OKHJAETCSl POCT COpoca Ha MPOAYKIHIO GupMbl. BeposTHOCTH 3TOrO
oHM oueHuBaroT B 27 %. [Ipu pocre cripoca Ha IPOAYKLHIO, BEPOSITHOCTD
pacumpenust Gupmel B Onmxkaiiiiee Bpems coctaBuT 0,46, ecnu cnpoc Ha
MPOJYKIUIO HE BO3PACTET, TO BEPOATHOCTH pACIIUPEHUS] (PUPMBI COCTABUT
0,28. Onpenenutb BEPOSITHOCTh paciIupeHus GupMbl B Oymxaiiiiee Bpe-
Ms. dupma pacumpuiiach, KakoBa BEPOSITHOCTb TOTO, YTO CIPOC HA MpPO-
JYKIIHIO BO3POC?

23. DKCIOPTHO-UMITOPTHAsS (hrupMa COOMPAETCS 3aKJIIOUUTh KOHTPAKT Ha
MOCTABKY CEJIbCKOXO35IMICTBEHHOTO 000pYAOBaHUs B OJIHY U3 3apyOeKHBIX
cTpaH. Ecnu ocCHOBHOW KOHKYPEHT (UPMbI HE CTAHET OJIHOBPEMEHHO TIpe-
TEHJI0BaTh Ha 3aKJIIOYEHHE KOHTPAaKTa, TO BEPOATHOCTb MOJYYEHUS KOH-
Tpakrta oueHuBaercs B 0,9, B nporuBHoM cirydae — B 0,1. ITo ouenkam 3kc-
NEePTOB KOMIAHUU BEPOSITHOCTh TOrO, YTO KOHKYPEHT BBIJIBUHET CBOU
MPEIJIOKEHUS 10 3aKJIIOUECHUI0 KOHTpakTa, paBHa 0,9. Uemy paBHa Bepo-
ATHOCTh 3aKiItoueHusi KoHTpakTta? KoHTpakT Ha MOCTaBKY CEIbCKOXO3sii-
CTBEHHOTO OOOpY/AOBAaHUSI B OJHY M3 Pa3BUBAIOLIUXCS CTPAaH 3aKJIIOYEH.
KakoBa BepOSTHOCTh TOr0, YTO KOHKYPEHT BBIIBUHYJ MPEUIOKEHUS MO
3aKIIFOUEHUIO0 KOHTPAKTAa?

24. B kannensipun padoTaroT 3 cekpeTrapsi, KOTopble 00padaThIBAIOT 0
35 %, 25 %, 40 %, ucxoaAmux JOKYMEHTOB 32 OJIHO U TO e Bpemsi. Be-
POSITHOCTH HEBEPHOM aJpecariuu JOKYMEHTOB CEKPETapsIMU COOTBETCT-
BeHHO paBHbL: 0,01; 0,03; 0,03. Haiiti BEpOSITHOCTh TOr0, YTO HAyraJl BbI-
OpaHHBIA UCXOANIMNA U3 KAHIIEISIPUU JOKYMEHT Oy/ieT HEBEpHO aJapeco-
BaH. HaliTu BEpOSTHOCTBH TOrO, 4TO JTOKYMEHT, OKa3aBLUIMWCS HEBEPHO al-
PECOBaHHBIM, OTIIPABIIEH 2-M CEKPETapPEM.
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25. PeBU3MOHHOM KOMHCCHHU B KOHIIE T'OJla MPEICTOUT MpoBepka (u-
HAHCOBO-XO3SIMCTBEHHON NIeATELHOCTH (hrpMbl. CreruanucTaMu yrpas-
JICHUSI CJIy9ailHIM 00pa3oM MPOU3BOAUTCS BHIOOP JOKYMEHTOB 3a OTpe/e-
JIEHHBIN MecsIll. BeposSTHOCTh BBISBJIICHHS OMIMOKH B BBIOPAHHOM JIOKY-
MCHTC B i-OM MCCALIC paBHaA p,, (p1:p2:p3:p4:0,3, Ps= Pe— P77~ Dg =0,2,
Po= P10 =111 = P1,=0,3). Onpenenuts BEPOSITHOCTh TOrO, YTO PEBU3MOHHOU

KOMHUCcHeN OyZieT BBISIBICHA OIMOKA B CIIy4ailHO BBIOPAHHOM JIOKYMEHTE.
PeBu3noHHON KOMHCCHEH BBISBIIEHA OIIMOKA, OMPEIETUTh BEPOSTHOCTH
TOTO, UTO KOMHCCHSI BhIOpaJia JOKYMEHT, COCTaBJICHHBIN B 12 Mecsiie.

26. Typuctuyeckass KOMIaHUS pa3bIrPbIBAET NMPU3 — OECIIATHAS TYTEB-
Ka Ha oTAbIX. [IpencraBuTens TYpUCTHUECKOM KOMITAHUY UMEET 3 CIIMCKa C
(aMuIMAMU MPETEHIEHTOB Ha npu3. B 1-Mm cniucke — ¢paMunnu 5 )KeHIUH
u 7 MmyxurH. Bo 2-M criicke okazamch 6 KEHIIMHBI U 5 MYXYHUH, B 3-M
CIUCKE — 2 XEHIIMHbl U 8§ MyxuuH. lIpencraBurenp Haynady BbIOMpaeT
CIIUCOK C (paMWJIMUSIMH, U3 KOTOPOTO B CIydalHOM MOPSJKE BbIOMpaeTcs
damunus nobeautens. Onpenenuts BEPOSTHOCTh TOTO, YTO BBIMIpalia
’KEHILMHA. BBIOpaHHBIM MPETEHJACHTOM OKa3ajach KEHIIMHA, KaKoBa Be-
POSITHOCTB TOTO, YTO €€ (haMUJIUsl HaXOAUJIach B 3-OM CIHCKE.

27. CrpaxoBasi KOMIIaHHS JIEJIUT 3aCTPAXOBAHHBIX IO KjaccaM pPHCKa:
IIEPBBIA KJIACC — MAJIBIA PUCK, BTOPOM KJIACC — CPEINHUM PHUCK, TPETUU
Kkiacc — oosbiioi puck. Cpeau Bcex kineHToB 30 % — nmepBoro kiacca, 40
% — BTOporo kiacca, 30 % — TpeThero kiacca. BeposTHOCTh HEOOX0AUMO-
CTH BBIIJIAYMBATh CTPAXOBOE BO3HATPAXKICHUE I IEPBOrO KJIacca paBHs-
erca 0,03, nisa Broporo knacca — 0,02, nisa tpetsero kinacca — 0,01. Kakas
BEPOSITHOCTh TOTO, YTO KJIMEHT MOJYYUT CTPAXOBOE BO3HATPAXKICHHE.
KineHT mony4yun Bo3HarpaxxJIeHue, KakoBa BEPOSITHOCTh TOTO, UTO OH OT-
HOCHUTCS K 1-My KJlaccy pucka.

28. CoTpyaHUKHU OT/AENa MapKETHHTa MOJIaraloT, 4To B OyKaiiiee Bpe-
Msl OKHJAETCSl POCT CHpoca Ha MpOAYKIHIO GupMbl. BeposiTHOCT 3TOTO
oHM oueHuBaroT B 35 %. [Ipu pocre cnpoca Ha NPOIYKLIHIO, BEPOSITHOCTD
pacumpenus Gpupmbl B Ombkaiiiiee Bpemsi coctaBuT 0,7, eciu crpoc Ha
MPOIYKIUIO HE BO3PACTET, TO BEPOSTHOCTH pacIUpeHust (PUPMbI COCTABUT
0,15. Onpenenutb BEPOSTHOCTh paciiupeHus GupMbl B Oimxaiiiiee Bpe-
Ms. Pupma pacumpuiiach, KakoBa BEpOSITHOCTh TOTO, YTO CIPOC HA IMpPO-
JTYKIIHIO BO3POC?
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29. DKCNOPTHO-UMITOPTHAS (hrupMa COOMPAETCS 3aKJIFOUUTh KOHTPAKT Ha
MOCTABKY CEJIBCKOXO35IMCTBEHHOTO 000pYAOBaHUs B OJIHY U3 3apyOeKHBIX
cTpaH. Ecnu ocHOBHOW KOHKYPEHT (GUpPMbI HE CTAaHET OJIHOBPEMEHHO TIpe-
TEHJI0BaTh Ha 3aKJIIOYEHHE KOHTPAaKTa, TO BEPOATHOCTb MOJYYEHUS KOH-
Tpakta oueHusaerca B 0,56, B npotuBHoM citydae — B 0,24. [lo onenkam
HKCIIEPTOB KOMIAHUM BEPOSITHOCTh TOTO, YTO KOHKYPEHT BBIIIBUHET CBOU
MPEJIOKEHUS IO 3aKJIFOYEHUIO KOHTpakTa, paBHa 0,81. Uemy paBHa Bepo-
ATHOCTh 3aKjto4eHusi KoHTpakra? KoHTpakT Ha MOCTaBKY CEIbCKOXO3sii-
CTBEHHOTO OOOpYAOBaHMSI B OJHY M3 PA3BUBAIOLIUXCS CTPaH 3aKJIOYEH.
KakoBa BepOSITHOCTh TOr0, YTO KOHKYPEHT BBIJIBUHYJ MPEUIOKEHUS MO
3aKJIFOUCHUIO KOHTpaKTa?

30. B xanuensapuu pabotarot 3 cekperapsi, KOTopbie 00padaThIBAIOT 110
40 % , 35 %, 25 %, ucxondiux JOKYMEHTOB 3a OJHO U TO *e€ Bpems. Be-
POSITHOCTH HEBEPHOM aJipecalud JOKYMEHTOB CEKpETapsiMU COOTBETCT-
BeHHO paBHbL: 0,01; 0,01; 0,03. Haiiti BEpOSITHOCTH TOrO, YTO HAyTraJl BbI-
OpaHHBIA UCXOIANIMNA U3 KAHICISIPUUA TOKYMEHT Oy/IeT HEBEpHO aapeco-
BaH. HaliTu BEpOSITHOCTBH TOTO, 4TO JTOKYMEHT, OKa3aBIINUWCS HEBEPHO al-
PECOBaHHBIM, OTIIPABJIEH 3-M CEKPETapEM.
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3aoanue 4

1. BepoaTHOCTh BO3BpaIleHHS] KIIMEHTOM OAHKOBCKOI'O KpeIuTa B yCTa-
HOBJICHHBI TOrOBOpoM cpok paBHa 0,5. Onpenenauts BEPOATHOCTb TOTO,
4yT10 13 10 BBIIAHHBIX KPEAUTOB OyIyT BO3BpAIICHBI B YCTAHOBJICHHBIN J10-
TOBOPOM CPOK: a) 5 KpeauToB; 0) MeHee 5 KpeIUuTOB; B) M0 KpaiiHel Mepe,
OJIMH KPEJIHUT.

2. B xone aynMTOpPCKOW MPOBEPKU CTPOUTEILHONM KOMIIAHUH, ayIHTOP
ciydaitHeiM 00pa3zoMm otOupaet 10 noxkymenTos. [Ipu ycnoBuu, 4To B cpel-
HeM 5 % JOKYMEHTOB COjepKaT OUIMOKHU, HAMTH BEPOSATHOCTb TOTO, YTO:
a) MeHee 3 JOKYMEHTOB COJEpKaT OMIMOKH; 0) XOTSI Obl OJIMH JTOKYMEHT
COJICPKUT OMMUOKH; B) OoJiee 3 TOKYMEHTOB COJEPKAT OIIMOKH.

3. TectoBoe 3aganue cocTouT U3 10 BOMPOCOB, MpeayCMaTPHUBAOIINX
OTBETHI «Ia» WK «HEeT». [IpeArnonoxnm, TeCTUpyeMbIii He 3HAeT OTBET HU
Ha OJIMH W3 BOTNPOCOB M BHIOMpAeT OTBETH Hayraja. KakoBa BepOSTHOCTH
TOTO, YTO: a) OH JaCT HE MEHEee 8 MPABUIHHBIX OTBETOB, HEOOXOAUMBIX JIJIsI
caauu Tecrta; 0) HalauTe HanboJjee BEpPOSTHOE YKMCIIO MPABUIbHBIX OTBE-
TOB, KOTOPBIE JAAaCT TECTHPYEMBbI, H BEPOSTHOCTh MOTYyYEHUS] ITOTO HaW-
0oJiee BEpOSTHOTO YKCJIa OTBETOB.

4. B ropone 10 kommepueckux 0aHKOB, paOOTAIOIIUX HE3aBUCUMO JPYT
OT Jpyra. Y KaxJ0oro 6aHka puck OaHKpOTCTBA B TEUEHHE I'0/1a COCTABIISET
10 %. OnpenenuTs BEpOSATHOCTh TOTO, UTO B TEYCHHUE T'0/1a O0AHKPOTHUTCS:
a) MeHee 2 0aHKOB; 0) XOTs ObI OJMH OaHK; B) HE McHee 2 OaHKOB.

5. 3anucu cTpaxoBoi KoMIaHuu nokasaid, uyto 10 % nepxarenei crpa-
XOBbIX MONKUCOB crapiie 50 jeT moTpeOoBaiv BO3MEIICHUS CTPaXOBBIX
cyMM. B cnyuaiinom nopsinke 66110 oToOpano 10 yenosek crapiie 50 jer,
UMEIOIIMX MOJUChl. OnpeneauTs BEPOSATHOCTh TOTO, 4To U3 10 yemoBek
MOTPEeOYIOT BO3MEIIICHUSI CTPaXOBBIX CyMM: a) Oosiee 3 4denmoBek; 0) XOoTs
OBl OJMH YEJIOBEK; B) HaWauTe HanOoyiee BEPOATHOE YHCIIO JepKareyen
CTPaxOBBIX MOJIMCOB, KOTOPbIE MOTPEOYIOT BO3MEIIEHUE CTPAXOBbIX CYMM,
U BEPOSITHOCTh, COOTBETCTBYIOIIYIO ’TOMY UUCITY.

6. TeneBU3MOHHBIN KaHaJ pEeKJIaMUPYET HOBBIA BUJ aBTOMOOMIIEH. Be-
POSITHOCTB TOTO, UTO TEJIE3PUTEh YBUAUT 3Ty peKiiamy, olieHuBaeTcs B 10
%. KakoBa BeposTHOCTH TOro, uyTo U3 20 Tene3pureseil, oTOOpaHHBIX B
CIIy4ailHOM, TOpSIJIKE peKJaMy YBUJAT: a) POBHO 5 yenoBek; 0) Oonee 5
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YeJIOBEK; B) HailmuTe Hambojee BEPOSTHOE YUCIO TEIe3pUTENICH, yBHIEB-
HIMX pEeKJaMy aBTOMOOUJIEH.

7. BeposSTHOCTH BO3BpAICHHS KIMEHTOM OAHKOBCKOTO KpEIuTa B yCTa-
HOBJICHHBIM JTOroBOpoM cpok paBHa 0,6. Omnpenenuts BEPOSITHOCTH TOTO,
9TO U3 12 BBIJAHHBIX KPEIUTOB OyAyT BO3BpAIlEHBI B YCTAHOBJICHHBIN J10-
TOBOPOM CPOK: a) 6 KpeauToB; 0) MeHee 6 KpeIUTOB; B) 10 KpaiiHel Mepe,
OJIUH KPEJIHT.

8. B xozne ayauTOpCKOil MPOBEPKHA CTPOUTEIBHON KOMITAHUH, ayJUTOP
CIlydaiiHbIM 00pa3oM otOupaeT 8§ qoKyMeHTOB. [Ipu yciaoBuu, 4To B Cpea-
HeM 4 % JOKYMEHTOB cojiepKaT OUIMOKHU, HAMTH BEPOSATHOCTb TOTO, YTO:
a) MeHee 2 JOKYMEHTOB COJEpKaT OMIMOKH; 0) XOTsI Obl OJIMH JTOKYMEHT
COJIEPKUT OmMHUOKH; B) OoJiee 2 TOKYMEHTOB COJEPKAT OIIMOKH.

9. TecToBoe 3agaHue COCTOUT W3 15 BOIMPOCOB, MPEAYyCMATPHUBAOLINX
OTBETHI «J1a» WM «HET». [IpeAnonaokuM, TeCTUpYEMBbIil HE 3HAET OTBET HU
Ha OJIMH U3 BONPOCOB U BBHIOMpAET OTBETHI Hayraj. KakoBa BeposSiTHOCTb
TOTO, YTO: a) OH JACT HE MeHee 12 MpaBWIIbHBIX OTBETOB, HEOOXOAUMBIX
IUISL cllauM TecTa; 0) HaluTe Haubosee BEPOSATHOE YUCIIO MPABUIIBHBIX OT-
BETOB, KOTOPBIE JACT TECTUPYEMBIN, U BEPOSITHOCTh MOJy4EHHUS STOTO Hau-
0oJiee BEpOSITHOTO YKCJIa OTBETOB.

10. B ropone 8 kommepyeckux OaHKOB, pabOTAIOIIUX HE3aBUCUMO JPYT
oT Apyra. Y Kaxaoro 0aHka puck 0aHKPOTCTBA B TEUECHUE I'0JIa COCTABIISICT
8 %. OnpenenuTs BEPOATHOCTh TOTO, UTO B TEUEHUE T'0JIa 0OAHKPOTHUTCS:
a) MmeHee 3 0aHKOB; 0) XOTs ObI OJMH OaHK; B) HE McHee 3 OaHKOB.

I1. 3anucu cTpaxoBOW KOMMIAHWU MOKa3zaiu, 4Tto 15 % pepxkareneit
CTPaxoBBIX NOJUCOB cTapuie 50 jeT noTpedoBaiu BO3MEILIEHUS CTPaXOBbIX
cyMM. B cinyuaiinom nopsinke 66110 oToOpano 20 yenoBek crapiie 50 jer,
UMEIOIIMX MOJUChl. OnpeneauTs BEPOSATHOCTh TOTO, 4To U3 20 yenoBek
noTpeOyr0T BO3MEUIECHUSI CTPaxOBbIX CyMM: a) Oosee 5 uenoBek; 0) XOoTs
OBl OJMH YEJIOBEK; B) HaWauTe HanOoJiee BEPOATHOE YHCIIO JepKaresen
CTPaxOBBIX MOJIMCOB, KOTOPbIE MOTPEOYIOT BO3MEIIEHUE CTPAXOBbIX CYMM,
U BEPOSITHOCTh, COOTBETCTBYIOIIYIO ’TOMY UUCITY.

12. TeneBU3MOHHBIA KaHaJ PEKJIAMUPYET HOBBIA BHJ aBTOMOOWJICH.

BeposTHOCTh TOTO, YTO TENE3PUTENH YBUIUT 3Ty peKiIaMy, OLICHUBAETCS B
9 %. KakoBa BeposITHOCTH TOro, uTo M3 10 Tenespuresneil, 0oToOpaHHBIX B
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CIIy4ailHOM, TIOpSIIKE pEeKJIaMy YBUJIAT: a) pOBHO 6 yenoBek; 0) Oonee 6
YeJIOBEK; B) HailmuTe Hambosee BEPOSTHOE YMCIO TEJIE3pUTENICH, yBHIEB-
HIMX PEeKJIaMy aBTOMOOUJIEH.

13. BepoaTHOCTh BO3BpalICHHs KIMEHTOM OaHKOBCKOI'O KpeauTa B YcC-
TaHOBJICHHBIN J10roBOpoM cpok paBHa 0,55. OnpenenuTs BEpOSTHOCTH TO-
ro, 4To U3 13 BhIIAHHBIX KPEAUTOB OyAyT BO3BpAILEHBI B YCTAHOBICHHBIN
JIOTOBOPOM CPOK: a) 7 KpeauToB; 0) MeHee 7 KPeAUTOB; B) MO KpaliHEHW Me-
pe, OJIMH KpEIuT.

14. B xone ayAUTOPCKOW MPOBEPKU CTPOUTEINBHON KOMITAHUH, ayJTATOP
CllydaiiHbIM 00pa3zoM otOupaet 16 nokymenTos. [Ipu ycnoBuu, uTo B cpel-
HeM 2 % JOKYMEHTOB CO/epKaT OIIMOKH, HAMTH BEPOSATHOCTb TOTO, YTO:
a) MeHee 3 JOKYMEHTOB COJEpKaT OMIMOKH; 0) XOTsI Obl OJIMH JTOKYMEHT
COJIEPKUT OMMOKH; B) OoJiee 3 TOKYMEHTOB COJEPKAT OIIMOKH.

15. TecroBoe 3aganue cocTouT U3 18 BOIPOCOB, MpeIycMaTPUBAIOIINX
OTBETHI «Ia» WIH «HET». [IpearnoaokuM, TeCTUPYEMBI HE 3HAECT OTBET HU
Ha OJIMH W3 BONPOCOB M BBIOMpAET OTBETHI Hayraa. KakoBa BEepOSTHOCTH
TOTO, YTO: a) OH JIacT He MeHee 16 MpaBWIBHBIX OTBETOB, HEOOXOIUMBIX
JUTSL cAa4M TecTa; 0) HalauTe Hanboiee BEPOSATHOE YMCIIO MPABUIIBHBIX OT-
BETOB, KOTOPHIE 1aCT TECTUPYEMBIil, 1 BEPOSITHOCTH MOJTYUYCHHS ITOTO HAU-
OoJiee BEpOSTHOTO YKCJIa OTBETOB.

16. B ropone 19 xomMmepueckux OaHKOB, paOOTAIOMIMX HE3aBHCHUMO
ApYT OT Apyra. Y Kaxaoro 0aHka pucKk OaHKpPOTCTBA B T€UEHHUE roja co-
ctaBisieT 4 %. OnpeaenuTs BEPOSATHOCTh TOTO, YTO B TEUEHHUE rojia 00aH-
KPOTHUTCS: a) MeHee 2 0aHKOB; 0) XOTs Obl 0JuH OaHK; B) HE MeHee 2 OaH-
KOB.

17. 3anucu cTpaxoBOil KOMIIAaHUU MMOKa3aJd, 4To 7 % Jepxarenen crpa-
XOBbIX MONKUCOB crapiie 50 jeT moTpeOoBaiv BO3MEIICHUS CTPaXxOBBIX
cyMM. B crnyuaiinom nopsinke 066110 oToOpano 20 yenosek crapiie 50 jer,
UMEIOIIMX MOJUChl. OnpeneauTs BEPOSTHOCTh TOTO, 4To U3 20 4yenoBek
noTpeOyroT BO3MEUIECHUSI CTPaxXOBbIX CyMM: a) Oosee 5 uenoBek; 0) XOoTs
Obl OJMH YEJIOBEK; B) HaWauTe HanOoyiee BEPOATHOE YHCIIO JepKaresen
CTPaxOBBIX MOJIMCOB, KOTOPbIE MOTPEOYIOT BO3MEILEHUE CTPAXOBbIX CYMM,
U BEPOSITHOCTh, COOTBETCTBYIOILYIO TOMY UUCITY.
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18. TeneBU3MOHHBIA KaHAJl PEKJIAMUPYET HOBBIA BHJ aBTOMOOWJIEH.
BeposiTHOCTB TOTO, YTO TENE3pUTENh YBUIAUT 3Ty pPEKIaMy, OIICHUBACTCS B
12 %. KakoBa BepoSTHOCTb TOTO, uTO U3 20 Tene3pureneii, OTOOPaHHbBIX B
CIIy4ailHOM, TOpSKE peKiIaMy YBUJAT: a) POBHO 8 4elioBek; 0) Oosee 8
4eJIOBEK; B) HailauTe Haubosee BEPOSATHOE YUCIIO TeJle3pUTeNeH, YBUIECB-
HIMX PEeKJIamMy aBTOMOOUJIEH.

19. BepodaTHOCTh BO3BpalIeHHs] KIMEHTOM OaHKOBCKOI'O KpeauTa B ycC-
TaHOBJICHHBIN JOr0oBOpoM Cpok paBHa 0,4. OnpenenanTs BEpOSATHOCTh TOTO,
4yTO U3 14 BBITAHHBIX KPEAUTOB OyIyT BO3BpAIICHBI B YCTAHOBJICHHBIN J10-
TOBOPOM CPOK: a) 6 KpeauToB; 0) MeHee 6 KpeIuTOB; B) 10 KpaiiHel Mepe,
OJIMH KPEJIHT.

20. B xone ayaAuTOpcKoOii MPOBEPKH CTPOUTEIHHON KOMIIAHUH, ayJAUTOP
CIlydailHbIM 00pa3oM otOupaeT 9 nokymeHToB. [Ipu yciaoBuu, 4To B Cpe-
HeM 2 % JOKYMEHTOB COJepKaT OUIMOKH, HAMTH BEPOSTHOCTb TOTO, YTO:
a) MeHee 3 JOKYMEHTOB COJEpaT OMHUOKU; 0) XOTs Obl OJUH JOKYMEHT
COJIEPKUT OMMUOKH; B) OoJiee 3 TOKYMEHTOB COJEPKAT OIIMOKH.

21. TecroBoe 3aganue coctout u3 10 BOIpoOCOB, MperycMaTpPUBAIOIIAX
OTBETHI «Ia» WK «HEeT». [IpeArnonoxum, TeCTUpyeMbIii HE 3HAET OTBET HU
Ha OJIMH W3 BONPOCOB M BHIOMpAeT OTBETH Hayraja. KakoBa BepOSTHOCTH
TOTO, YTO: a) OH JaCT HE MeHee 9 MPaBUIBHBIX OTBETOB, HEOOXOAUMBIX JIJIsI
ciauu Tecrta; 0) HaliauTe HanboJee BEPOSTHOE YMCIIO MPABUIBHBIX OTBE-
TOB, KOTOPBIE JAAaCT TECTHUPYEMBbI, H BEPOSTHOCTh MOTYyYSHUS] ITOTO HaW-
OoJiee BEpOSTHOTO YKCJIa OTBETOB.

22. B ropone 22 xOMMepuUecKHX OaHKOB, paOOTaroIIMX HE3aBHCHUMO
ApYT OT Apyra. Y Kaxaoro 0aHka pucKk OaHKpPOTCTBA B T€UEHHUE roja Co-
ctaBisier 3 %. OnpeaenuTs BEpPOSATHOCTh TOTO, YTO B TEUEHUE rojia 00aH-
KPOTHUTCS: a) MeHee 5 0aHKoB; 0) XOTs Obl 0JuH OaHK; B) HE MeHee 5 OaH-
KOB.

23. 3anmcu CTpaxoBOM KommaHuu mnokaszanu, uro 10 % nepxarenei
CTpaxoBbIX MONUCOB crapiie S50 et moTpeOoBa BO3MEIICHHUS CTPAaXOBBIX
cymM. B ciyuaiiHom nopsinike Obu10 oToOpaHo 8 uenoBek crapiie S50 Jer,
UMEIOMINX MONMUCHL. ONpeaenuTh BEPOSTHOCTh TOTO, YTO U3 § YEIIOBEK I0-
TpeOYIOT BO3MEIIIEHUS CTPAXOBBIX CyMM: a) Oosiee 6 4esnoBek; 0) XOTs Obl
OJIMH YEJIOBEK; B) HaiiiuTe HanboJee BEPOSTHOE YUCIIO JIepKaTesel cTpa-
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XOBBIX TOJMCOB, KOTOPHIE MOTPEOYIOT BO3MEIICHUE CTPAXOBBIX CYMM, H
BEPOSITHOCTh, COOTBETCTBYIOLIYIO 3TOMY YHUCITY.

24. TeneBU3WOHHBIM KaHaN PEKJIAMUPYET HOBBIA BHUJ aBTOMOOWJIEH.
BeposiTHOCTB TOTO, YTO TENE3pUTENh YBUAUT 3Ty pEeKIaMy, OLICHUBACTCS B
11 %. KakoBa BepoSITHOCTh TOTO, YTO U3 15 Tene3pureneit, OTOOPAHHBIX B
CIIy4aifHOM, TIOpSIZIKE PEKJIaMy YBUJAT: a) POBHO 5 yenoBek; 0) Oonee 5
4eJIOBEK; B) HailauTe Haubosee BEPOATHOE YUCIO TeJle3pUTeeH, YBUIEB-
HIMX pEeKJIaMy aBTOMOOUJIEH.

25. BeposITHOCTh BO3BpAIEHUS] KJIMEHTOM OaHKOBCKOI'O KpeauTa B YcC-
TaHOBJICHHBIN JOr0oBOpoM Ccpok pasHa 0,8. OnpeneanTs BEpOSATHOCTh TOTO,
4yT0 13 20 BBIJAHHBIX KPEAUTOB OyIyT BO3BpAIICHbI B YCTAHOBICHHBIN J10-
TOBOPOM CpOK: a) 15 kpenuToB; 0) MeHee 15 kpenuToB; B) 1o KpaiHel me-
pe, OJIMH KpEIuT.

26. B xo1e ayaAuTOpCKOW MPOBEPKH CTPOUTETHHONH KOMIIAHUH, ayJAUTOP
CiydaiiHbIM 00pa3zoM otOupaet 13 nokymentos. [Ipu ycinoBuu, 4To B cpea-
HeM 1 % JOKYMEHTOB cojep:KaT OUIMOKH, HAMTH BEPOSATHOCTb TOTO, YTO:
a) MeHee 4 JOKYMEHTOB COJEpXaT OMUOKU; 0) XOTs Obl OJUH JOKYMEHT
COJIEPKUT OmUOKH; B) OoJiee 4 TOKYMEHTOB COJEPKAT OIIMOKH.

27. TecToBoe 3ajaHue COCTOUT U3 14 BOIPOCOB, MpeTycMaTPUBAIOIINX
OTBETHI «JIa» WU «HET». [Ipeamnonoxum, TeCTUpyeMblid HE 3HACT OTBET HU
Ha OJIMH M3 BOMPOCOB M BBIOMpAET OTBETHI Hayraa. KakoBa BepOSTHOCTH
TOTO, YTO: a) OH JIacT HE MeHee 12 MpaBWIbHBIX OTBETOB, HEOOXOIUMBIX
IUTS cAavM TecTa; 0) HalauTe HanboJiee BEPOSATHOE YMCIIO MPABUIIBHBIX OT-
BETOB, KOTOPHIE 1aCT TECTUPYEMBIi, U BEPOSITHOCTh MOJTyUYCHHS ITOTO HAU-
OoJiee BEpOSTHOTO YKCJIa OTBETOB.

28. B roponme 17 xomMepueckux OaHKOB, paOOTarOMIMX HE3aBHUCHUMO
APYT OT npyra. Y Kakaoro 0aHka pucK 0aHKPOTCTBA B TEUEHHUE TOfa CO-
ctasisier 10 %. OnpeaenuTs BEpOSITHOCTh TOTO, UTO B TEUCHHUE rojia 00aH-
KPOTHUTCS: a) MeHee 5 0aHkoB; 0) XOTs Obl 07iuH OaHK; B) HE MeHee 5 OaH-
KOB.

29. 3anmcu CcTpaxoBOM KOMIaHUM MNokazanu, uro 17 % npepxareneit
CTpaxoBbIX NoaucoB crapiue 50 jieT noTpeOoBaii BO3MEILIEHUS CTPAaXOBbIX
cyMM. B cnyuaiinom nopsiike 66110 oToOpano 20 yenosek crapiie 50 jer,
UMEIOIIMX MOJUChl. OnpeneauTs BEPOSTHOCTh TOTO, 4TO U3 20 yenoBek
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MOTPEOYIOT BO3MEIICHUSI CTPAXOBBIX CyMM: a) Oosiee 6 demoBek; 0) XOTs
OBl OJWH YEJIOBEK; B) HaWauTe HanOOJiee BEPOATHOE YHUCIIO JepKareyien
CTPaxOBbIX MOJIMCOB, KOTOPHIE MOTPEOYIOT BO3MENICHUE CTPAXOBBIX CYMM,
1 BEPOSTHOCTh, COOTBETCTBYIOIIYIO 3TOMY YHCITY.

30. TeneBU3MOHHBIA KaHAJ PEKJIAMHPYET HOBBIA BHUJI aBTOMOOWJIEH.
BeposiTHOCTB TOTO, YTO TENE3pUTENh YBUAUT 3Ty pPEeKIaMy, OLICHUBACTCS B
12 %. KakoBa BepoTHOCTh TOTO, uTO U3 10 Tene3pureneit, OTOOpaHHBIX B
CIIy4aiiHOM, TIOpsIIKE pEKJIaMy YBHUIST: a) pOBHO 4 yesoBeka; 0) Oonee 4
4eJIOBEK; B) HailauTe Haubosiee BEPOSTHOE YMCIIO TEIe3pUTeiel, yBUACB-
HIMX PEeKJIaMy aBTOMOOUJIEH.
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3aoanue 5

1. BeposiITHOCTH TOTr0, UTO MaJioe MPEANPUATHE PETHOHA 00AHKPOTHUTCS
3a Bpems 7 paBHa 0,2. Onpeaenuts BEPOSITHOCTh TOro, uto u3 100 Manbix
MPEeANPUATUI peruoHa, paboTaroUMX HE3aBUCUMO JPYT OT Jpyra, 3a Bpe-
Msi T IPUOCTAHOBST CBOIO JIEATEIBHOCTh: a) poBHO 40 mpeanpustuii; 0) ot
40 o 80 npennpusATHIA.

2. Tlpenmpusitue misi U3y4eHHUS MOTPEOMTEIHCKUX MPEAMOUYTECHUNA Ha
TOBAp B CIIy4alHOM MOpsAJKe paccbuiaeT aHkeThl o 200 agpecam (modro-
BBIN Oompoc). BeposTHOCTH TOT0, YTO 3aMOJIHEHHBIC TOTPEOUTENIIMHU aHKE-
Thl «BO3BPATSTCS» HA peanpusitue coctabiseT 5 %. KakoBa BEpoSITHOCTh
Toro, 4yto u3 200 pa3oCIaHHBIX aHKET «BO3BPATATCS»: a) MEHEE 5 aHKET; 0)
HaluTe HanboJiee BEPOSITHOE YHCIIO aHKET, «BO3BPATUBIINXCS» HA MPE/I-
MPUSTHE U COOTBETCTBYIOIIYIO 3TOMY 3HAYEHUIO BEPOSITHOCTb.

3. BepoATHOCTh BO3BpAIIEHHS KIIMEHTOM OAHKOBCKOI'O KpeJIuTa B yCTa-
HOBJIEHHBI TOroBopoM cpok pasHa 0,5. Onpenenuts BEPOSTHOCTb TOTO,
yTo 13 100 BBIIAHHBIX KPEAUTOB, OyAyT BO3BpAILEHbl B YCTAHOBJICHHBIM
J0TOBOpOM Cpok: a) poBHO 80 kpeautos; 0) ot 80 mo 100 kpeauToB.

4. BeposITHOCTh TOTO, YTO BBITYCKHUK SKOHOMHYECKOTO (haKyiabTeTa
«oTKpoeT cBoe Aeno» paBHa 0,05. Onpenenuts BEpOSATHOCTh TOTO, UYTO U3
100 BBIMYCKHHUKOB 3KOHOMHYECKOTO (haKkyiabTETa CBOE JIEJIO OTKPOIOT: a)
MEHEE 5 BBINYCKHUKOB; 0) HE MEHEE 5 BBIMYCKHUKOB; B) XOTs OBl OJUWH
BBITTYCKHHUK.

5. B 0Gank mocTymaeT BbIpy4dka M3 MarazuHoB. Cpeau MOCTYIAOIIeH
JICHEKHOW MacChl KyMIOp IOCTOMHCTBOM 5 ThIC. pyO. B cpenneM 8 % . Ka-
KOBa BEPOSITHOCTh TOTO, YTO W3 CiaydaiiHO oToOpanHbix 500 Kymiop: a)
poBHO 70 Kymop TOCTOMHCTBOM 5 ThIC. py0.; 6) oT 80 mo 400 kymtop moc-
TOMHCTBOM 5 ThIC. PYO.

6. B BpicTaBke (pupm, peanu3yrommux KOMIBIOTEPHYIO TEXHUKY U KOM-
IJIEKTYIOMUX JUisi Hee, ydacTBytoT 200 mpencraButeneit ¢pupm. Beposit-
HOCTh TOTO, YTO B OTIPEJICTICHHBIN ACHB IIpeAcTaBUTEIeM (DUpMbl OyIeT 3a-
KJIFOYEH KOHTPAKT HA MPOoJaxy mpoaykiuu, pasHa 0,2. Onpenenuts Bepo-
ATHOCTH TOrO, uTo M3 200 mpeacraBuTeneil GupMm B ONpPEACICHHBINA JICHD
3aKJII0YaT KOHTPAKTHL: a) Oosiee 20 mpeacrtaButeneid; 6) poBHo 20 mpen-
CTaBUTEJEH.
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7. BEposSITHOCTh TOT'0, UTO MaJIO€ MPEANPHUATUE PETHOHA 00AHKPOTHUTCS
3a Bpems 7 paBHa 0,1. Onpeaenuts BEPOSITHOCTh TOro, 4To U3 200 Manbix
MPEeANPUATUI peruoHa, paboTaroUMX HE3aBUCUMO JPYT OT Jpyra, 3a Bpe-
Msi T IPHUOCTAHOBST CBOIO JIEATEIBHOCTD: a) poBHO S0 mpeanpusituii; 0) ot
40 o 100 npenmpusTUil.

8. Ilpeanpustue nias M3ydeHUs MOTPEOUTETHLCKUX TMPEANOYTCHHM Ha
TOBap B CIIy4allHOM MOpsJKe pacchuiaeT ankeTsl o 300 agpecam (modro-
BBIN Ompoc). BeposSTHOCTH TOTO, YTO 3aMOJIHEHHBIC TOTPEOUTEIIIMHU aHKe-
ThI «BO3BpATATCS» HA mpeanpusTie cocraisietr 7 %. KakoBa BepoATHOCTD
Toro, yto u3 300 pa3oCIaHHBIX aHKET «BO3BpATATCS»: a) MeHee 10 aHKeT;
0) HaiiguTe HamOoJiee BEPOATHOE YHCIIO AHKET, «BO3BPATUBIIMXCS» Ha
MPEANPUITHE U COOTBETCTBYIOIIYIO 3TOMY 3HAYCHUIO BEPOSTHOCTb.

9. BepoaTHOCTh BO3BpAIIECHUS KIIMEHTOM OAHKOBCKOI'O KpeIuTa B yCTa-
HOBJICHHBIA JTOroBOpoM cpok paBHa 0,6. Omnpenenutb BEPOSITHOCTh TOTO,
yTo 13 200 BBIIAHHBIX KPEAUTOB, OyAyT BO3BpAILEHbl B YCTAHOBJICHHBIM
JOTOBOPOM CpoK: a) poBHO 70 kpeautos; 0) ot 70 mo 150 kpeauTos.

10. BepogATHOCTh TOrO, UYTO BBIMTYCKHHUK 3KOHOMHYECKOro (pakyiabTeTa
«oTKpoet cBoe aenoy» paBHa 0,07. Onpenenurb BEPOATHOCTb TOTO, YTO U3
90 BBITYCKHUKOB 3KOHOMHYECKOTO (PaKynbTeTa CBOE JEI0 OTKPOIOT: a)
MeHee 6 BBINYCKHUKOB; 0) HE MeHee 6 BBIIMYCKHUKOB; B) XOTS ObI OJUWH
BBIITYCKHHUK.

11. B Oank moctrynaer BbIpy4yka U3 mara3uHoB. Cpeau mocrynaroiei
JICHEKHOW MacChl KyIMIOp H10CTOMHCTBOM 10 ThIC. pyO. B cpearem 7 % .
KakoBa BepOATHOCTH TOTO, YTO U3 CIy4aliHO OoTOOpaHHBIX 600 Kymop: a)
poBHO 100 xymiop gocrounctBoM 10 ThIC. PYO.; 6) oT 120 70 500 KymIOp
noctouHcTBOM 10 ThIC. pyO.

12. B BoicTaBke GupM, pean3yronux KOMIbIOTEPHYIO TEXHUKY U KOM-
MJIEKTYIOMUX Uil Hee, ydacTByloT 150 mpencraButeneit ¢pupm. Beposit-
HOCTb TOT'O, YTO B OIPEAEIECHHBIN JIEHb MpeacTaBuTeneM Gupmbl OyaeT 3a-
KJIFOYEH KOHTPAKT Ha NMpoJaxy npoaykuuu, pasHa 0,3. Onpenennurs Bepo-
ATHOCTH TOTO, uTO M3 150 mpeacraBuTeneit GupMm B ONpEACICHHBIN ICHD
3aKJII0YaT KOHTPAKTHL: a) Oonee 40 mpeacrtaButeneid; 6) posHo 40 mpen-
CTaBUTEJEH.

13. BeposSITHOCTB TOT'0, YTO MaJIO€ MPEANPHUATUE PETHOHA 0OAHKPOTUTCS
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3a BpeMmsi 1 paBHa 0,15. Onpeaennts BEpOATHOCTH TOTO, 4TO U3 170 Manbix
NPEeANPUATUN peruoHa, paboTaroUMX HE3aBUCUMO JPYT OT Jpyra, 3a Bpe-
Ms T TIPUOCTAaHOBAT CBOIO JIEATEILHOCTD: a) poBHO 80 mpeanpustuii; 0) oT
90 no 120 npennpusTHil.

14. Tlpeanpusitue ajs U3y4eHUS MOTPEOUTEIHCKUX MPEANOYTCHUN Ha
TOBAp B CIIy4alHOM MOpAJIKE paccbuiaeT aHkeThl o 170 agpecam (modro-
BBIN Ompoc). BeposTHOCTH TOTO, YTO 3aMOJIHEHHBIC TOTPEOUTEIISIMHU aHKE-
Thl «BO3BPATSTCS» HA peanpusitue coctabisieT 3 %. KakoBa BEpOSITHOCTh
TOrO, 4TO M3 170 pa3ociaHHBIX aHKET «BO3BPATATCS»: a) MeHee 4 aHKeT; 0)
HalMTe HanboJiee BEPOSTHOE YUCIIO aHKET, «BO3BPATUBIINXCS» HA MPE/I-
MPUSTUE U COOTBETCTBYIOIIYIO 3TOMY 3HAYEHUIO BEPOSITHOCTb.

15. BeposiTHOCTh BO3BpaIlleHHs] KJIMEHTOM OaHKOBCKOI'O KpeauTa B ycC-
TAHOBJICHHBIN I0rOBOpOM Cpok pasHa 0,55. Onpenenurs BEpOSITHOCTb TO-
ro, yto u3 130 BhIIAHHBIX KpEIUTOB, OYAyT BO3BpAIICHbI B YCTAHOBJICH-
HBIN TOrOBOPOM CpoK: a) poBHO 80 kpenutoB; 6) ot 80 1o 130 kpeauToB.

16. BepoATHOCTh TOrO, UYTO BBITYCKHUK 3KOHOMHYECKOro (pakyiabTeTa
«oTKpoet cBoe aenoy» paBHa 0,08. Onpenenurb BEPOATHOCTh TOTO, YTO U3
80 BBITYCKHUKOB 3KOHOMUYECKOTO (PaKyIbTe€Ta CBOE JAENO OTKPOIOT: a)
MeHee 9 BBINYCKHUKOB; 0) HE MeHee 9 BBIMYCKHUKOB; B) XOTS ObI OJUWH
BBIITYCKHUK.

17. B Oank moctynaer BbIpy4yka U3 mara3uHoB. Cpeau moctynaroei
JICHEKHOW MacChl KyMmop A0CcTOMHCTBOM 20 ThIC. pyO. B cpearem 9 % .
KakoBa BepOATHOCTH TOTO, YTO U3 CIy4aiiHO oToOpaHHBIX 700 Kymop: a)
poBHO 90 kymop 1ocTonHCTBOM 20 ThIC. py0.; 6) o 80 10 600 KyMIOP IOC-
TouHCTBOM 20 THIC. pYO.

18. B BoicTaBke Gupm, peanu3yronmx KOMIbIOTEPHYIO TEXHUKY U KOM-
IVIEKTYIOIIUX i Hee, ydyacTBylOT 90 mpexacraBureneit ¢upm. Bepost-
HOCTb TOT'O, YTO B OIPEAEIECHHBIN JIEHb MpecTaBuTeneM (Gupmbl OyaeT 3a-
KJIFOYEH KOHTPAaKT Ha NpoJaxy npoxaykuuu, pasHa 0,27. Onpenenuts Be-
POSITHOCTB TOTO, 4TO U3 90 npeacraButeneid GupM B ONpeeSICHHbIN JCHb
3aKJII0YaT KOHTPAKTHL: a) 6osee 30 mpeacrtaButeneid; 6) posHo 30 mpen-
CTaBUTEJEH.

19. BeposATHOCTB TOTO, UTO MaJio€ MPEANPUITUE PETHOHA 00AHKPOTUTCS
3a Bpems 1 paBHa 0,3. Onpeaenuts BEPOSITHOCTh TOTO, 4TO U3 190 Manbix

123



MPEANPUATHI peTHoHa, pabOTaIOMUX HE3aBUCUMO APYT OT ApyTra, 3a Bpe-
Ms T IPUOCTAHOBAT CBOIO JIEATEILHOCTE: a) poBHO 90 mpeanpustuii; 0) oT
70 mo 130 mpeanpusTyid.

20. IIpennpusitue Ajis U3ydeHUs] MOTPEOUTENHCKUX MPEAMOYTEHUN Ha
TOBap B CIIy4allHOM MOPSJIKE pacchUIaeT aHKeThl o 260 aapecam (odTo-
BBIN Ompoc). BeposTHOCTH TOT0, YTO 3aMOJIHEHHBIC TOTPEOUTEIISIMHU aHKE-
TBI «BO3BpATATCS» Ha Npeanpustue cocraBisieT 5 %. KakoBa BEposSTHOCTD
TOro, 4To u3 260 pa3oCIIaHHBIX aHKET «BO3BPATATCS»: a) MEeHee 13 aHKeT;
0) HaiiguTe HamOoJiee BEPOATHOE YHCIIO AHKET, «BO3BPATUBIIMXCS» Ha
MPEANPUITHE U COOTBETCTBYIOIIYIO 3TOMY 3HAYCHUIO BEPOSTHOCTb.

21. BeposiITHOCTh BO3BpAIIEHUS] KJIMEHTOM OaHKOBCKOI'O KpeauTa B ycC-
TaHOBJICHHBIN JOr0BOpoM Ccpok paBHa 0,4. OnpenenanTs BEpOATHOCTh TOTO,
yTo 13 250 BBIIAHHBIX KPEAUTOB, OyAyT BO3BpAILEHbl B YCTAHOBJICHHBIM
noroBopoM cpok: a) poBao 100 kpenuto; 6) ot 100 g0 200 kpeauToB.

22. BeposSTHOCTh TOTO, YTO BBIMTYCKHHUK SKOHOMHUYECKOro (pakymbTeTa
«oTKpoet cBoe aenoy» paBHa 0,07. Onpenenurb BEPOATHOCTb TOTO, YTO U3
110 BBIMTYCKHUKOB 3KOHOMHYECKOTO (haKkylbTeTa CBOE JIENO OTKPOIOT: a)
MeHee 8 BBIMYCKHUKOB; 0) He MeHee 10 BBITYCKHUKOB; B) XOTS Obl OJMH
BBIITYCKHUK.

23. B OaHk moctymnaeT BbIpy4yka M3 mara3uHoB. Cpeau mocTynaroei
JICHEKHOW MacChl KYMIOp IOCTOMHCTBOM 5 ThIC. pyO. B cpenneM 4 % . Ka-
KOBa BEPOSTHOCTh TOTO, YTO M3 CioydaiiHO oToOpanHbix 400 Kymiop: a)
poBHO 80 KyIOp JOCTOUHCTBOM 5 ThIC. py0.; 6) oT 150 10 400 kymtop moc-
TOMHCTBOM 5 ThIC. PYO.

24. B BbicTaBKe (GUPM, pEATU3YIOUIUX KOMIBIOTEPHYIO TEXHUKY U KOM-
IJIEKTYIOMUX Uil Hee, ydacTByloT 160 mpencraButeneit ¢pupm. Beposit-
HOCTb TOT'O, YTO B OIPEAEICHHBIN JIEHb MpeacTaBuTeneM Gupmbl OyieT 3a-
KJIFOYEH KOHTPAKT Ha MpoJaxy npoaykuuu, pasHa 0,9. Onpenennuts Bepo-
ATHOCTH TOTO, 4TO M3 160 mpeacraBuTeneil GupMm B ONpPEACICHHBIA ICHb
3aKJII0YaT KOHTPAKTHI: a) Oosiee 25 mpeacTaButeneid; 60) poBHO 25 mpen-
CTaBUTEJEH.

25. BeposITHOCTh TOT'0, YTO MaJIO€ MPEANPHUATUE PETUOHA 0OAHKPOTUTCS

3a Bpems T paBHa 0,1. Onpeaenuts BEPOSITHOCTh TOTO, 4TO U3 200 Manbix
OpEeANnpUsSTHIl peruoHa, paboTaroIMX HE3aBUCUMO APYT OT JIpyra, 3a Bpe-

124



Ms T IPUOCTAHOBAT CBOIO JIEATEILHOCTE: a) poBHO 60 mpeanpustuii; 0) oT
30 mo 130 mpeanpusiTuid.

6. Ilpennpusitue s U3ydyeHUs NOTPEOUTENILCKUX MPEANOYTEHUN Ha
TOBAp B CIIy4alHOM MOpsAJKe paccbuiaeT aHkeThl o 100 agpecam (mouro-
BbII o1poc). BepoATHOCTh TOTO, UTO 3aMOJIHEHHbIE MOTPEOUTENSIMU aHKe-
ThI «BO3BPATATCS» Ha npeanpusatie cocraBisier 1 %. KakoBa BepOATHOCTD
TOTO0, uTO U3 100 pa3ociaHHBIX aHKET «BO3BPATATCS»: a) MEHEE 2 aHKET; 0)
HaliiuTe HauboJiee BEPOSTHOE YUCIIO AHKET, «BO3BPATUBLIUXCS Ha Mpe-
MIPUSATHE U COOTBETCTBYIOLIYIO STOMY 3HAUEHHUIO BEPOSTHOCTD.

27. BeposITHOCTh BO3BpAIEHUS KJIMEHTOM OaHKOBCKOI'O KpeauTa B ycC-
TaHOBJICHHBIN J10roBOpOM cpok paBHa 0,65. OnpenenuTs BEpOSTHOCTh TO-
ro, yto u3 230 BBIIAHHBIX KPEIUTOB, OYAYyT BO3BpAIICHbl B YCTAHOBJICH-
HBIN JOTOBOpOM CpoK: a) poBHO 200 xpeautoB; 6) ot 100 mo 200 kpeau-
TOB.

28. BeposTHOCTh TOTO, UYTO BBIMTYCKHHUK SKOHOMHUYECKOro (pakymbTeTra
«oTKpoet cBoe aenoy» paBHa 0,04. Onpenenurb BEPOATHOCTb TOTO, YTO U3
90 BBITYCKHUKOB 3KOHOMHYECKOTO (PaKynbTeTa CBOE JEI0 OTKPOIOT: a)
MEHee 7 BBINYCKHUKOB; 0) HE MeHee 8 BBIMYCKHUKOB; B) XOTs ObI OJUWH
BBITTYCKHHUK.

29. B OaHk moctymnaeT BbIpyyka U3 mara3uHoB. Cpeau moctynaromei
JICHEKHOW MacChl KyIop A0CcTOMHCTBOM S50 ThIC. py0. B cpemnem 12 % .
KakoBa BepOATHOCTH TOTO, YTO U3 Ciy4aiiHO oToOpaHHBIX 700 Kymop: a)
poBHO 200 xymtop goctouHcTBoM S50 THIC. PYO.; 6) oT 300 10 600 KyMmIOp
10CTOMHCTBOM 50 ThIC. PYO.

30. B BbicTaBKE pupM, peanu3yronnX KOMIbIOTEPHYIO TEXHUKY U KOM-
IJIEKTYIOMUX Uil Hee, ydacTByoT 150 mpencraButeneit ¢upm. Beposit-
HOCTb TOT'O, YTO B OIPEAEIECHHBIN JIEHb MpecTaBuTeneM Gupmbl OyieT 3a-
KJIFOUEH KOHTPAKT Ha MpoJiaxy npoaykuuu, pasHa 0,7. OnpeaenuTs Bepo-
ATHOCTH TOTO, 4TO M3 150 mpeacraButeneit Gupm B ONpeCICHHBIA ICHD
3aKJII0YaT KOHTPAKTHI: a) Oosee 40 mpeacrtaButeneid; 6) poBHo 50 mpen-
CTaBUTEJEH.
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3aoanue 6

1. ToBapoBen npoBepsieT U3AENINs HA CTaHIAPTHOCTb, HO MPOBEPSIET HE
0onee nsaTu uzgenuid. CocTaBUTh 3aKOH paclpeieieHHs Yrciia MpoBepeH-
HBbIX M3JENUN, €CIM BEPOATHOCTh TOTO, YTO HU3Jeiaue OyIeT NpHU3HAHO
cTaHJapTHbIM, paBHa 0,6. HaliTu maTemaTnueckoe 0>XUIaHUE, TUCTIEPCHUIO U
CpEIHEE KBaAPATUIECKOE OTKJIOHEHHE ITOIyYEHHON CITy4aiHOW BEJIMYUHBI.

2. B notepee na 1000 OuneToB pa3bIrpbIBatOTCS TPU BEIIM, CTOUMOCTHU
koTopbix 50, 30 u 20 py6neil. CocTaBUTh 3aKOH PACHPEICICHUS CyMMBbI
BBIMTpBIIIA JJIA JIMIA, UMelonlero nsa oOwiera. Hailtu matematuueckoe
OKUJIaHUE, TUCIEPCUIO U CPeAHEe KBaJIpaTUUE€CKOE OTKJIOHEHUE MOIyYEH-
HOW CJIy4aliHOM BEJIMYUHBL.

3. BeposiTHOCTB TOTO, YTO B OMOIMOTEKE HEOOXOAMMAs CTYIEHTY KHUTA
cBoOonHa, paBHa 0,3. CocTaBUTh 3aKOH pacIlpeeieHus ynucia On0IMoTeK,
KOTOpbIE MOCETUT CTYACHT, €CJIM B ropojie nsaTh oubnuorek. Haiitu mate-
MaTUYECKOE OXKHMJIaHWE, AUCIIEPCUIO U CPETHEE KBAJPATHUECKOE OTKIIOHE-
HHE MOJIyYEHHOMU CIy4YaliHON BEJINYUHBI.

4. BeposSTHOCTb TOTO, UTO BOLICAIINKA B Mara3vH MOKyHaTelb CIEJIAeT
nokynky, paBHa 0,4. IIpeanonaras, yto nmokynarenb Jenaer He Oojee of-
HOM IMOKYIIKM, COCTaBUTh 3aKOH pacCIpeiesICHUs] Yyucia NOKYIOK, CIeaH-
HbIX B MarasuHe, €CJIM BOIUIO 5 YEJOBEK. BBIUMCINTH MareMaTH4ecKoe
OKHMJIaHHE, JTUCIIEPCUI0 U CpPEJIHEE KBaApPaTUUYECKOE OTKJIOHEHHE, IOJY-
YEHHOM CIIy4alHOW BEJINYUHBI.

5. meroTes 4 kimoya U3 KOTOPBIX TOIBKO OJMH NOAXOAUT K 3amKy. Co-
CTaBUTb 3aKOH PACIIPEICIICHUs YUCJIA MONBITOK OTKPBIBAHUSA 3aMKa, €CIIH
UCIIPOOOBAHHBINA KJIIOY B MOCIEAYIOIIMX MOMbITKaX He ydacTByeT. Haiitu
MAaTeMaTU4ECKOEe OKHUIAHUE, AUCIIEPCHUIO M CpeAHEe KBaAPaTUYECKOE OT-
KJIOHEHHUE OTOM CIIy4YalHOU BEJIUYUHBI.

6. B marazune umerorcsa 20 TeneBU30POB, U3 HUX 7 UMEIOT J1e(EKTHI
HeoOxonnMo: a) cocTaBUTh 3aKOH pacIpeiesieHusl Yuciia TeJIEBU30POB C
nedekTaMu cpeau BHIOpAHHBIX HayAady MATH; 0) HANTH MaTeMaTUYeCKOe
OXXUJAHUE U JIUCIIEPCHUIO 3TOW CIy4ailHOW BEJIMYMHBI: B) OMPEACIIUTH BE-
POSITHOCTH TOT'O, YTO CPE/IM BHIOPAHHBIX HET TEJIEBU30POB C Jie(peKTaMu.
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7. PacnipeneneHue MUCKPETHOW CIydailHOW BEWYUHBI & 3amaHo (op-
Mysou p{é =k} =CIk, rne k=1, 2, 3, 4, 5. Haiiru: a) koucrauty C; 0) Bepo-
ATHOCTb COOBITUS |£—2| < 1.

8. JluckperHasi ciy4yalHas BEJIMYHMHA ¢ — YUCIIO MAJIBYUKOB B CEMBSIX C
4 nerpmu. llpeamnosiaras paBHOBEPOSTHBIMU POXKACHUS MaJlbuhKa U Je-
BOYKH: a) HAlJIUTE 3aKOH pacrpeesieHus &; 0) HallAuTe BEPOSITHOCTH CO-

ObITHII: A — B ceMbe HE MeHee 2, HO He OoJiee 3 MaJabuuKoB; B — He Ooliee 3
ManpuukoB; C — 0ojee ogHoro Masiburka. HailiTu cpeHee kBaapaTH4ecKoe
OTKJIOHEHHE CITy4YalHOW BEJIMYMHBI & .

9. C BeposATHOCTBIO MOMaAaHusi Opu OJHOM BbicTpene (0,8 OXOTHHK
CTpEJISieT M0 JUYH /10 MEPBOTo MOMNaJAaHusl, HO YCIIEBAET cenaTh He Ooee
3 BbIcTpenoB. [{ucKkpeTHas cilydailHas BEIWYMHA ¢ — YHCIO MPOMAXOB. a)
Haiinute 3akon pacnpenenenust &. 0) Haiinure BeposSTHOCTH COOBITHIA:
£<2; £<2; 1 <¢£< 3. B) Haiitu matemaruueckoe oxujanue M/ ¢ [, nucnep-

cuto D[ ¢ |, cpennHee KBaJpaTUYECKOE OTKIIOHEHUE O [ & /.

10. 2 cTpenka aenaroT MO OAHOMY BBICTPENIY B MHUIIEHb. BeposTHOCTH
nonajaHus sl IEPBOT0O CTPEJKa Mpu 0AHOM BbIcTpenie — 0,6, 11 BTOporo
—0,7. JIuckperHas cinydaitHas BEJIMYMHA & — YKCJIO MOIMAIaHUN B MUIIIEHb.

a) Haiinute 3akon pacnpenenenus &. 0) Haiiaure BeposSTHOCTH COOBITHS
&> 1.B) Halitu marematuueckoe oxwupanue M[E], nucnepcuro DfE],
CpeJHEee KBaJIpaTUUECKOE OTKJIOHEHUE Of & /.

11. B kopoOke umeercs: 8 kapaHpjaiiei, U3 KOTOpbIX 3 KpacHbIX. M3
ATOM KOpOOKM Hayjauy H3BIeKaroTcs 3 kapanpjamia. a) Haligure 3akoH
pacIpeesIeHNs CIIy9aHOM BEJIMYMHBI &, PABHOM YMCIIy KPACHBIX KapaH-
namieit B BeiOopke. 0) Halimure BeposiTHOCTh coObiThsa 0<&£<2. B) Haittu
MaTtemaruueckoe oxuganue M/ ¢ [, nucnepcuto D[ & ], cpeaHee KBajpaTu-
4eCKOe OTKJIOHEHUE Of & /.

12. ABromar wmrammyer nerand. KoHTpoimpyercs [UIMHA JAeTanu &,
KOTOpas pacnpe/eieHa HOpMaJIbHO C MaTeMAaTUYECKUM OXKUJaHuEM (Tpo-
€KTHas JyinHa), paBHbIM 50 MMm. dakTHueckas AJIMHA U3TOTOBJIEHHBIX JeE-
Tajeil He MeHee 48 MM u He 6osnee 52 MMm. HaliTu BEpOATHOCTH TOTO, UTO
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JUTMHA Hayaady B3ATOW Aetanv: a) Oombiie 49 mm; 0) Menbmie 51 M.
(Ykazanue: u3 paBeHcTBa P(48<¢<52) = | nmpeaBapuTesbHO HANTH O ).

13. B maptuun u3 10 neraneit umeercs 5 cranaapTHeiX. 13 3Toi naptun
Hayjaady B3ATO 3 aeranu. Haiiaure 3akoH pacnpeneneHus CiiydailHOW Be-
JUYUHBI, PABHOW YHUCIIy CTAaHJAPTHBIX JAeTalieil B BbiOOpke. Haiitu maTema-
THYEeCKOe oxuaanue M/[¢é [, mucnepcuro D& ], cpenHee KBapaTHUECKOE

OTKJIOHEHUE O/ & /.

14. JIBa cTpenka CTpeIsItoT MO OJIHOM MUIIEHH, Jiefiasi HE3aBUCUMO JAPYT
OT JIpyra 1o JiBa BhICTpeia. BEpOATHOCTH MOMAaHusl B MUILIEHb JJIA TIEp-
Boro ctpenka — 0,5, nis Broporo — 0,6. Haiigute 3akoH pacnpenesieHus
CIIy4ailHOW BEJIMYMHBI &, paBHOW OOIIEMY YHUCIY MOMaJaHUN B MUIICHD.
Haiitu maremartumueckoe oxupanue M[& [, nucnepcuto D[E ], cpennee

KBaJI[paTUUECKOE OTKJIOHEHUE Of & /.

15. PaGounii oOcaykuBaeT 3 HE3aBUCUMO paboTaronux cTaHka. Bepo-
ATHOCTh TOTO, UTO B TEYEHHE Yaca CTAHOK He MOTpedyeT BHMMaHUs pado-
4yero, paBHa it nepBoro cranka — 0,7, ast Btoporo — 0,8, 1151 TpeThero —
0,9. Haiinure 3akoH pacnpeneneHus CIy4ailHOM BEJIMYUHBI &, PaBHOU
YHCIIy CTAaHKOB, KOTOpbIE HE MOTPeOYIOT BHUMaHUs pabouero. Haiitu ma-
TeMarudeckoe oxxkunanue M/ ¢ [, nucnepeuro D/ & [, cpenHee kBaapaTruye-

CKO€ OTKJIOHEHHUE of & /.

16. CnyyaiiHas BelIM4MHA &, COCPEOTOYEHHAs Ha MHTEpBaie [2;6], 3a-
naHa QyHKIued pacnpenenenus F(x) =1/16(x'—4x+4). Haiitu BeposT-
HOCTh TOTO, YTO CIy4aifHas BennurnHa X MPUMET 3HAYCHUS: a) MEHbIIE 4;
0) MeHbIIIe 6; B) HE MEHbIIIE 3; T) HE MEHbIIIE 6.

17. Cny4aitHasg BenuyuHA &, COCPEIOTOYEHHAs Ha uHTepBane [—1,3],
3amana ¢yHKumMen pacnpeneneHus F(x)=0,25x+0,25. Haiitu BeposITHOCTD
nonajaHus cirydyaiiHoi BenuuuHsl ¢ B uHTEepBan [0; 2]. [Toctpouts rpaduk

byakunn F(x).

18. CnyyaiiHas BelM4YMHA &, COCPEOTOUEHHAs Ha MHTEpBaie [2;6], 3a-
nana GpyHKmei pacnpenenenus F(x)=1/16(x'—4x+4). HaiiTi BepOsTHOCTb
TOTO, YTO ClIydailHas BEJIMYMHA ¢ TMPUMET 3HAUYeHMs: a) MeHblie 4; 0)
MEHBbIIIE 6; B) HE MEHBIIIE 3; I') HE MEHBIIE 6.

128



19. BepostHOCTh monagaHusi CTPEIKOM IPHU KaXJAOM BBICTPEJEC paBHA
0,4. mes B 3amace 6 maTpoHOB, OH BEJIET CTPesbOy 0 MEpBOro Imomnajia-
HUS B MHUIIEHb WIH JI0 U3PACXOJ0BaHUs Bcex maTpoHoB. Haiinure 3akoH
pacIpeesIeHUsT CIIy4alHOM BEJIMYHUHBI &, PABHOW YMCIY M3PacXOJOBaH-
HbIX maTpoHoB. Haiitu maremarndeckoe oxuganue M[E ], nucnepcuro

DJ¢ ], cpenHee KBaApaTUYECKOE OTKIOHEHUE Of & /.

20. CnyyaiiHasi BeTMYMHA £, COCPEOTOUCHHAs HA HHTEpBasie [2;6], 3a-
nana GyHKmei pacnpenenenus F(x)=1/16(x"—4x+4). HaiiTi BeposITHOCTb
TOTO, YTO CJIydailHas BEJIMYMHA ¢ TMPUMET 3HA4YEeHMs: a) MeHblie 4; 0)
MEHBbIIIE 6; B) HE MEHBIIIE 3; I') HE MEHBIIE 6.

21. ToproBblii areHT UMeeT 5 Tene(OHHBIX HOMEPOB MOTEHIUATBHBIX
MOKYIaTeJIEd U 3BOHUT UM JIO T€X MOP, MOKA HE MOJIYYHT 3aKa3 HA MOKYI-
Ky ToBapa. BepoATHOCTh TOro, 4TO MOTEHUUAIBHBIN MOKYyNaTeIb CAEIACT
3aka3, paBHa 0,4. CocTaBUTb 3aKOH paclpelesieHHs] duciia TeaeQOHHBIX
Pa3roBOPOB, KOTOPBIE MPEICTOUT NMPOBECTH arcHry. Haitu maremaruye-
CKO€ OXKHJIAHUE U JUCIEPCUIO 3TOU CIIyYaWHOU BEJIMYHUHBI.

22. CTpenok BeAeT CTpesbO0y IO 1eJIM ¢ BEPOSTHOCTHIO MOIMaIaHus TIPU
KkaxzaoM BeicTpene 0,2. 3a kaxaoe monagaHue OH IMOJIY4aeT 5 OYKOB, a B
cllydae ImpoMaxa OYKOB eMy He HadyucisaioT. CoCTaBUTh 3aKOH pacrpee-
JICHUSl YKClia OYKOB, MOJYYEHHBIX CTPEIKOM 3a 3 BbicTpena. Haittu mate-
MaTUYECKOE OXKHMJIaHWE, AUCIIEPCUIO U CPETHEE KBAJPATHUECKOE OTKIIOHE-
HHE 3TOU CIIy4alHOMN BEJINYNHBI.

23. OXOTHUK, UMEIOUI 4 TaTpoHa, CTPENSIET MO AUYH JIO MIEPBOTO IMO-
najaHusl Wiu 0 U3PAcXOJ0BaHUs BCeX MaTpoHOB. BeposTHOCTh momaja-
HUS T[pU TepBOM BeIcTpese paBHa 0,6, mpu KaxJAOM IMOCIEIYIOIIEM —
ymenblnaercss Ha 0,1. Heo6xoammo: a) cOCTaBUTh 3aKOH paclpeeieHUs
4yCJia MaTPOHOB, U3PACXOJOBAHHBIX OXOTHHUKOM; 0) HaATHM MareMaruye-
CKO€ OXKHJIAHUE U AUCIIEPCUIO 3TOU CIIy4YalHOU BEJIMYUHBI.

24. DK3aMeHaTop 3aJaeT CTYACHTY BOIIPOCHI, MIOKa TOT MPAaBUIBHO OT-
BeuaeT. Kak TONbKO YUCII0 MPaBUIIBHBIX OTBETOB JOCTUTHET YEThIpEX MO0
CTYJIEHT OTBETUT HEMPABHIIbHO, HK3aMEHATOp IpeKpallaeT 3a/JaBaTh BO-
pochl. BeposiTHOCTH MpaBUIIBHOTO OTBETA Ha OJUH Bomnpoc pasHa 2/3. Co-
CTaBUTh 3aKOH pacIpeieJICHHs YKciia 3aJJaHHbIX CTYJIEHTY BorpocoB. Haii-
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TH MATEMaTUYCCKOE OXUIAHUE, NUCIEPCUI0 U CpeHee KBaIpaTUYECKOE
OTKJIOHEHHE 3TOU CIIy4allHOW BEJIMYHHBI.

25. Kaxaplid NOCTYNAMINKA B UHCTUTYT JOJDKEH C1aTh 3 3K3aMeHa. Be-
POSITHOCTh yCHEHIHOM caayu mnepBoro 3k3amena 0,9, Broporo — 0,8,
tperbero — 0,7. Caeayromuii 5k3aMeH MOCTYNAIIMN CAAET TOJIBKO B CITY-
yae YyCNEmHOM caauu npenapiayniero. CocTaBUTh 3aKOH PacIpeaesICHHUs
YHUCJIa 3K3aMEHOB, CAABABLIMXCS NOCTYNAKOMMUM B HHCTUTYT. Halitu mare-
MAaTUYECKOE OKUJAHUE U TUCIIEPCUIO 3TOU CIIy4YaMHOW BEJIUYHUHBI.

26. 1lo maHHBIM IJIMTEIBLHOM MPOBEPKM KAdyeCTBA 3aI4acTel ompene-
aeHHoro Buja Opak cocrasiser 3%. Msrorosiaeno 1000 3amuacreit. Ompe-
JEJIUTh MaTEMaTUYECKOE OXKUAAHUE U CPEHEE KBAJPATUYECKOE OTKIIOHE-
HHE YHClia TOMHBIX 3aIM4acTel.

27. HaiiTu BEpOSITHOCTh TOrO, YTO B T€UEHHE CMEHBI MPOU3OUAET HE
Oomee MByX OTKa30B 00OPYyIOBaHUS, IIPU YCIOBUH, YTO CPEIHEE YUCIIO OT-
Ka30B B TeueHUe cMeHbl paBHO 1,6. (IIpeamonaraercs, 4To YMCIO OTKA30B
umeet pacnpeaenenue Ilyaccona.)

28. BeposATHOCTh clauu MEPBOro SK3aMEHa JJIs1 JAaHHOT'O CTYACHTa PaB-
Ha 0.7, Broporo sk3amena — 0.8, tpetbero — 0.7. C.B. & — 4MCIO C/IAHHBIX
sK3aMeHOB. HaliTu psi pactipenesieHusl 1 MaTeMaTHYeCKOe 0KHAAHUE C.B.
¢. Borruncnuth 3HaueHne pyHKIUM pacrpeaeneHus c.B. ¢ B Toukax 0; 1;
2,5; 10.

29. BeposiTHOCTD BbIyCKa MpuOOpa, yAOBIETBOPSIONIETO TPEOOBAHUSIM
KadecTBa, paBHa 0,9 . B xoHTpossHON mapTuu detbipe npudopa. C.B. & —
YHUCJI0 MPUOOPOB, yIOBIECTBOPSIONIMX TpeOOBaHUSAM KadecTBa. Haittu psin
pacnpesesIeHusl 1 MaTeMaTU4YeCKOe OXKUAAHUE C.B. & . BprunciauTh 3Haye-
Hue QyHKUIUU pacnpesenenus c.B. X B Toukax 0; 1; 2,5; 10.

30. @yHKUHS pacIPEACIICHHS CIIyYailHOW BEJIMYMHBI UMEET BU/L:

0, x<1
F(x)=40,5%(x" —x), 1<x<2;
1, x>2

Halitn QyHKUMIO MJIOTHOCTH paclpelieieHusl C.B. & U IMOCTPOUTH €€
rpaduk. Haiitu menuany c.B. ¢ . Beruncnuts 3HaueHre GyHKIMM pacmpe-
nenenus c.B. ¢ B Toukax 0; 1; 2,5; 10. HaliTu BeposITHOCTH MOIa aHUs
3Ha4yeHus c.B. ¢ B uHTepBai (1.2, 1,5).
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3aoanue 7

1. Bce 3HaueHUs] paBHOMEPHO PACHPEACIICHHON CIy4ailHOM BEIMYUHBI
MPUHAUIEKAT OTpe3Ky [2, 8]. HaliTu BepOsSTHOCTH MOMAJaHUs CIIy4ailHOM
BEJIMYMHBI ¢ B OTPE3OK [3, 5].

2. Haiitu cpennee Bpemsi 0€30TKa3HOUM pabOTHI YCTPONCTBA, €CIU M3-
BECTHO, YTO /IS JAHHOTO YCTPOMCTBa BEPOSITHOCTh padbOThl O6e3 cOoeB B
teuenre 100 gacoB paBHa 0,2. (IIpeanonaraercs, 4To BpeMsi 0€30TKa3HOMN
paboThI pacmpeeneHo Mo YKCIOHEHITNATEHOMY 3aKOHY).

3. Bpems 0Oe30Tka3HOW pabOThl MEXaHHU3Ma MOJYMHEHO MOKa3aTelIbHO-
—0,041¢

My 3aKOHy C IUIOTHOCTHIO pacmpenenenus BeposTHocteii /() =0.04¢
npu ¢ > 0 (¢ — BpeMst B yacax). HaliTu BEpOATHOCTh TOrO, 4TO MEXaHU3M
npopaboTaeT 6e30Tka3zHo He MeHee 100 yacos.

4. Bpems npocTtost 000py0BaHUs B OKUJAHUM PEMOHTA pPacIpeiesieHO
M0 MOKAa3aTEIbHOMY (SKCIIOHEHIIMATLHOMY) 3aKOHY C MAaTE€MaTH4YECKHM
OKHMJIaHUEM, paBHBIM 2 daca. Haiitu BepoSTHOCTb MPOCTOs 00JIee TPEX YacoB.

5. llpenmnonarasi, 4To BpeMs, HEOOXOUMOE JIJIsl PEMOHTA MOCTYIHUBILIE-
ro BaroHa, paclpeleeHo N0 MOKa3aTeJIbHOMY (3KCIOHEHIIMAIBHOMY) 3a-
KOHy ¢ mapameTpoM A=0,125 [dac™'], Ha#TH BEPOATHOCTH TOTrO, UTO I
PEMOHTA OJHOT'0 BaroHa MOoHaA00UTCs He 00Jiee IECTH YacOB.

6. B pe3ynbrare npoBepku TOYHOCTU PabOThI MPUOOpa YCTAHOBJIEHO,
gT0 60% OmMOOK HE BBINLIO 3a mpeneiasl £20 MM, a OCTaJbHBIC OMIMOKH
BBIIILIM 32 3TU Opeaenbl. Onpenenure cpeHee KBaApaTUIeCKoe OTKIOHE-
HUE OIMMOOK TpuOOpa, €CIM M3BECTHO, YTO CHCTEMATHYECKUX OIMMOOK
npudop HE JaeT, a CiaydalHbIe OMIMOKK paclpenesieHbl 0 HOPMAIbHOMY
3aKOHY.

7. Cny4aiiHas BeIWYMHA & paclpe/iesieHa HOpMalbHO C MaTreMaTuye-
ckuM oxupanueM M/ & =25 u nucnepcueit D[ ¢ [=100. Hanumure BbIpa-
KEHUE JJI TUIOTHOCTH BEPOSITHOCTH f(x) U QyHKIIUU pacrpeaeiacHus F(x).
Yemy paBHA BEpPOATHOCTb COObITUS 15<£<357

8. B3BemmBaHue Ha Becax MPOU3BOIUTCS 0€3 CUCTEMATHYECKUX OLIM-
o 2
0ok. Ciyuaiinble omMOKHA UMEIOT ¢ Aucnepcuto, paBHyto 100 r°. Tlonaras,
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YTO OIIMOKU paclpeieieHbl 0 HOPMaJIbHOMY 3aKOHY, OMPEIEIUTh BEPO-
ATHOCTh TOTO, YTO OIMOKA MPH B3BEIIMBAHUU MPEIMETa MO a0COMFOTHOU
BEJIMYMHE HE TTpeBbICUT 50 T.

9. IIpousBoauTcs U3MEpeHHe Bajia 6e3 cucreMaTuieckux omuook. Ciy-
YaifHpIe OMMOKN N3MEPEHUS MOJYMHEHBI HOPMAaJIbHOMY 3aKOHY pacmpese-
JICHUS CO CPETHUM KBaJpPaTHUECKUM OTKIIOHEHWEM, paBHbIM 1 mm. Haiitu
BEPOATHOCTH TOTO, YTO M3MEpEHHE OyJeT MPOU3BEIACHO C OMIMOKOH, HE
MPEBOCXOIAIIEH 110 a0COTIOTHOM BemmuuHe 1,5 M.

10. ABTOMaru4eckuil CTAaHOK MPOU3BOJUT OAHOTHUIIHBIE W3EIHS, HO-
MHHAJIBHBIA pa3Mep KOTOPbIX paBeH 3 cM. DakTUYECKUl pa3mMep U3IEIH
uMeeT pa3dpoc, MOAUYMHEHHBI HOpMallbHOMY 3akoHy ¢ of & /=0,05 cwm.
CucreMarndeckre OTKJIOHEHUS pa3zmepa oTcyTcTBYIOT. [Ipu KoHTpoJie oT-
OpaKOBBIBAIOTCS BCE M3JICTHS, pa3Mep KOTOPHIX OTJIMYAETCS OT HOMUHAb-
HOro Oombine, yeM Ha 0,12 cM. OnpenenuTh, Kakol MPOIEHT W3S B
cpeaHeM OyaeT oTOpaKOBBIBATHCS.

11. Cny4aitHag BeIM4YMHA & paclpe/iesieHa HOpMalbHO C MareMaTruye-
ckuM oxunpanueM M/ & =25 u nucnepcueit D[ [=100. Hanumure BbIpa-
KEHUE JJI TUIOTHOCTU BEPOSITHOCTH f(X) 1 HyHKIMU pacnpeaeneHus F(x).
Yemy paBHA BEPOATHOCTb COObITUS 15<£<357

12. IlpousBomutTcs H3MEpeHHE Bajia 0€3 CUCTEMAaTHUYECKHUX OIIHUOOK.
Crnyyalinple omMOKM M3MEPEHUs MOAYMHEHBI HOPMAJILHOMY 3aKOHY pac-
MIPEJENIEHNS] CO CPEIHHM KBaJPAaTUUYECKUM OTKJIOHEHHEM, PaBHBIM | MM.
HaiiTu BeposITHOCTB TOT0, YTO U3MEPEHUE OyIET MPOU3BEACHO C OLIMOKOM,
HE MIPEBOCXOISIIEH 110 aOCOMIOTHON BeMuuHe 1 MMm.

13. Cnyualinas BenuuuHa &, COCpEIOTOYEHHAsI Ha UHTEpBaie [2;6], 3a-
nana GyHKmei pacnpenenenus F(x)=1/16(x'—4x+4). HaiiTi BeposTHOCTb
TOTO, YTO ClIydailHas BEJIMYMHA ¢ TMPUMET 3HA4YeHMs: a) MeHblie 4; 0)
MEHBbIIIE 6; B) HE MEHBIIIE 3; I') HE MEHBIIE 6.

14. Bce 3Hau€HUsI paBHOMEPHO PACHPEACICHHON CIIy4ailHOW BEIUYMHBI
& mpuHALIeKaT oTpe3Ky [3; 9]. HailTu BeposATHOCTH MOIaJaHusl 3HaYCHUS
CIIy4aliHOM BETMYUHEI & : a) B oTpe3oK [1; 5]; 6) B oTpesok [4; 10 ].
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15. ABTOMaTHMYECKHI CTAaHOK MPOU3BOJIUT OJHOTUITHBIE W3JIETHsI, HO-
MHHAJIBHBIA pa3Mep KOTOPbIX paBeH 3 cM. DakTUYECKUl pa3mMep U3IEIHi
uMeeT pa3dpoc, MOAUYMHEHHBI HOpMallbHOMY 3akoHy ¢ of & /=0,05 cwm.
CucreMaTrnyeckrue OTKJIOHEHUS pa3Mepa OTCYTCTBYIOT. IIpu KoHTpose oT-
OpaKOBBIBAIOTCS BCE U3/IEIHUS, Pa3MEP KOTOPBIX OTIUYAETCA OT HOMUHAJb-
HOro Oombine, yeM Ha 0,12 cM. OnpenenuTh, KakoW MPOIEHT W3S B
cpeaHeM OyaeT oTOpaKOBBIBATHCS.

16. 3aBoj M3rOTOBIAET IIAPUKHU U1 TMOJUIMITHUKOB, HOMHHAJIbHBIN
AuaMeTp KOTOphIX paBeH 10 MM, a ¢pakTUUYECKU AMaMETp CIy4yaeH U pac-
IIPEJEJIEH 110 HOPMAJIBHOMY 3aKOHY C MAaT€MAaTHYECKUM OXHJIAHUEM, PaAB-
HbIM 10 MM U cpeaHuM KBaapatndeckum oTkioHeHueMm 0,4 mm. [Ipu xoH-
TpoJie OpaKyrOTCs BCE IIAPUKU, HE MPOXOASIINE Yepe3 KPYIriioe OTBEPCTHE
auametrpom 10,7 MM, U Bce, MPOXOSIINE YEPE3 KPYTIIO€ OTBEPCTUE -
metpoM 9,3 mm. Kakoil mpoueHT mapukoB B cpeHeM OyneT oTOpaKoBbI-
BaThCs?

17. Cny4aitHasi BeIMYMHA ¢ — OMIMOKA M3MEPUTEIILHOTO Mprubopa pac-
MpeesieHa 0 HOPMaJIbHOMY 3aKOHY C JUCIEPCUEN, paBHOM 16 MKM U Ma-
TEMAaTUYECKUM OKUJAHUEM, PAaBHBIM HYJI10. HaliTu BEpOSATHOCTH TOTO, YTO
BEJIMYMHA OIIMOKHU IIPU OJTHOM MU3MEPEHUH HE MPEB30UIET MO0 aOCOMIOTHON
BEJIMYMHE 6 MKM.

18. M3meputenbHblii TpuOOp MMEET CUCTEMATHUYECKYI0 OLIMOKY, paB-
HYI0 5 M U cpe/IHee KBaJpaTUYECKOe OTKJIOHEHHE CITy4yalHOM OMOKU — 75
M. (IIpeamonaraercsi, 4T0 BOSHUKAIOIIUE OIMIMOKH paclpeiesieHbl TI0 HOP-
MaJbHOMY 3aKOHY.) KakoBa BEpOsSTHOCTh TOrO, YTO OIMOKA U3MEPEHUS HE
MPEB30MAET 10 a0COMIOTHOM BeTMYMHE S5 M?

19. M3mepenue JabHOCTH 10 0ObEKTa COMPOBOXKAAETCS CUCTeMaTuye-
CKUMH M cioy4yallHbIMH olrOkamu. CrucrteMarnyeckast omroka paBHa 50 m
B CTOPOHY 3aHIKEHHUA AaidbHOCTH. CiydailHble OLIMOKU IMOAYMHSIOTCS
HOPMAJIbHOMY 3aKOHY CO CPEIHUM KBaJpPAaTUYECKUM OTKJIOHEHHEM, PaB-
HbiM 100 M. HaiiTu BeposSTHOCTHh M3MEpPEHUsSI JAIBHOCTH C OLIMOKOH, HE
MpeBOCXoIsIIeH 1o abcomoTHON BemmuuHe 150 M.

20. 3mepenne anbHOCTU 10 OOBEKTA COMPOBOXKIAACTCS CUCTEMATHYE-
CKUMH U ciay4dailHbIMH omrOKkamu. CrucrteMatuyeckast omroka paBHa 50 m
B CTOPOHY 3aHIKEHHUS AadbHOCTH. CiydailHble OLIMOKU MOAYMHSIOTCS
HOPMAJIbHOMY 3aKOHY CO CPEIHUM KBaJpPAaTUYECKUM OTKJIOHEHUEM, PaB-
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HbiM 100 M. HaiiTu BepoOSITHOCTH TOTO, YTO HM3MEpPEHHAs JAIbHOCTH HE
IIPEB30MIET UCTUHHOM.

21. KopoOku ¢ 1I0KO0JIaI0M YIAaKOBBIBAIOTCSI aBTOMAaTUYECKHU: UX CPEJ-
HsAs1 Macca paBHa 1,06 xr. HaiiTu cpenHee KBaapaTHUYECKOE OTKJIOHEHHE,
€CJIM U3BECTHO, 4TO 5% KOpOOOK MMEIOT Maccy, MeHblyto 1 kr. [lpeamno-
Jaraercsi, 4To Macca KOpoOOK pacrpe/iesieHa 10 HOpMaJIbHOMY 3aKOHY.

22. Pa3mep nerasieil MOTYMHEH 3aKOHY HOPMAJIBHOTO PACTIPEICIICHUS C
MaTeMaTUYecKuM OugaHueM 15 M u aucnepcueit 0,25 mm’. Onpene-
JUTh OKUJAEMBIM MPOILIEHT Opaka, €C JOMYyCTUMBIE pa3Mephbl JeTanei
HaxoAsaTcs B peaenax ot 14 nol7 mwm.

23. Haiitu cpennee BpeMsi 0€30TKa3HOM pabOTHI YCTPOWUCTBA, €CIIH M3-
BECTHO, YTO /IS JAHHOTO YCTPOMCTBa BEPOSITHOCTh padbOTHl Oe3 cOOoeB B
teuenne 100 gacoB paBHa 0,2. (IIpeanonaraercs, 4To BpeMsi O€30TKa3HOM
paboThI pacnpeiesIeHO MO 3KCIOHEHIIUATLHOMY 3aKOHY. )

24. CumuTaercs, 4To H3JIeIME — BBICIIETO KAaueCTBa, €CJIM OTKJIOHCHHE
€ro pa3MepoB OT HOMHHAJIBHBIX HE TPEBOCXOJUT MO a0COMIOTHON BETUYH-
He 3,6 MM. CayyaliHble OTKJIOHEHUS pa3Mepa U3JAeNrs OT HOMHUHAJIBHOTO
MOUUHSAIOTCS HOPMAJIbBHOMY 3aKOHY CO CPEJAHUM KBaJIpaTUYHBIM OTKJIO-
HEHHUEM, paBHbIM 3 MM. CHUCTEMaTUYECKUE OTKJIOHEHUS! OTCYTCTBYIOT. On-
pENETUTh CpEeHEE YMCIIO U3ENUI Bbiciero kauecta cpeau 100 u3roros-
JICHHBIX.

25. Bpemsa 0e3oTka3HOW pabOThl MEXaHHM3Ma MOMYMHEHO IMOKa3aTellb-
—0.02¢

HOMY 3aKOHY C TIOTHOCTBIO pacmpejesenus BepostHocteii /() =0.02e
npu >0 (¢ — Bpems B yacax). HallTu BEpOSITHOCTH TOr0, 4TO MEXaHU3M
npopabotaet 06e3oTka3zHo 100 yacos.

26. CauTtaercs, 94T0 OTKJIOHCHHE IJIWHBI M3rOTaBIMBACMBIX JCTajcH OT
CTAaHJAPTHOM SIBJISIETCA CIYYaMHOW BEJIIMYMHOM, PACHPEIECICHHOMN IO HOP-
MaJlbHOMY 3aKOHy. CHCTeMaTH4YeCKHE OTKJIOHEHHS pa3Mmepa ACTald OT
HOMHHAJIA OTCYTCTBYIOT. 3Has, 4TO JJIMHA cTaHaapTHou aeranu 40 cm, a
CpelHee KBaJpaTHYHOE OTKJIOHEeHHWe paBHO 0,4 cM, ONpeneianTh, KaKylo
TOYHOCTb JJTMHBI U3 MOKHO FapaHTHPOBATh C BEPOSATHOCTHIO 0,8.

27. CnyvaitHasi ommOKa M3MEpPEHHUs JAIbHOCTH HMITYJIbCHBIM paauo-
JAIbHOMETPOM MMEET HOPMaJbHOE PACHpEelesIEHuEe CO CPEJHUM KBajpa-
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THUYECKUM OTKJIOHEHMEM, paBHbIM 50 M. HaliTu BEpOSTHOCTH TOrO, 4TO U3-
MEpPEHHOE 3HaYEHUE JAILHOCTH OyAeT OTJIMYaThCs MO aOCOJIIOTHON BeEH-
Y{HE OT UCTUHHOTO He 0oJjiee ueM Ha 30 M, €CJIM CHCTEMaTHYECKast OIINO-
Ka JanpHOMeTpa paBHa +20 M.

28. Llena genenus mkanel amnepmerpa pasHa 0,1 A. IToka3anust okpyr-
JSAI0T 10 Ommkaiiiiero uenoro jaeneHusi. HallTu BeposSITHOCTH TOTO, 4YTO
npu otrcuere OyneT caenana omuoka, npesbimatomas 0,04A.

29. Banuk, U3roTOBJICHHBIA aBTOMATOM, CYUTAETCS CTAHAAPTHBIM, €CIIN
OTKJIOHEHHE €r0 JuaMeTpa OT MPOEKTHOI'O pa3Mepa HE MPEBBILAET 2 MM.
CiydaiiHble OTKJIIOHEHUS MaMETpa BAIMKOB MOAYMHSIOTCS HOPMaJIbHOMY
3aKOHY CO CPEJHUM KBAaJpPATHUYHBIM OTKJIOHEHHEM 1,6 MM M MaremaTuue-
CKHM OkuJiaHrueM, paBHbIM (. CKOJIBKO CTaHJIaPTHBIX BAIIMKOB (B %) M3ro-
TOBJISIET aBTOMAT?

30. Ilpenmnonarasi, 4To BpeMs, HEOOXOIUMOE NJisi PEMOHTA MOCTYMHB-
HIEr0 BaroHa, pacrpesesieHo MO KCIOHEHIIMATbHOMY 3aKOHY C Mapamer-
poMm A=0,25[uac’'], HaiiTH BEPOATHOCTH TOTO, YTO JUIS PEMOHTA OJHOTO Ba-
rOHa MOHaA00UTCs He 00Jiee IIECTH YacoB.
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3aoanue 8

B pe3ynbrare HaOM0I€HUI HaJl HEKOTOPOM CITydyallHON BEIMYMHOM T10-
Jy4eHa cienyroas Bbioopka. Mcnonp3ys 3Ty JaHHbIE, HEOOXOAUMO:

1) cnenarb MEXaHMYECKYIO0 BBIOOPKY, OTOOpaB 25 3HaueHHWil (Kaxmoe
IIATOE CYUTAs B MOPSAKE 3aIIMCU CBEPXY BHU3 10 KOJOHKAaM M IO 3TOW BBI-
Oopke);

2) 3anucatb SMIUPUYECKYIO PYHKIUIO pacpeICICHNUS;

3) NOCTPOUTH NHTEPBAJIbHBIN BAPUALIMOHHBIN P,

4) MOCTPOUTH THCTOIPAMMY U SMIIMPUYECKYIO KPUBYIO PACIIPEACIICHHUS;

5) mpeamnonarasi, YTO reHepajbHash COBOKYIMHOCTh MMEET HOPMAJIbHOE

2
_(x—a)

2
20

Sr(x) = Ton e
pacIpeeieHue ¢ IIOTHOCTHIO oN2r

HaWTH METOJIOM MOMEHTOB IO BBIOOpKE U3 1) CTaTUCTUYECKUE OLIEHKH He-
2
W3BECTHBIX [TAPAMETPOB A U ©
2
6) HalTH TOBEPUTEIIbHBIE MHTEPBAJIBI VISl @ U O € JIOBEPUTEIILHON Be-

positHOCTBIO 0,95.

8.1
CrnydaifHasi BeMUYMHA ¢ XapaKTEpU3yeT MPOJOJDKUTEILHOCTh O€30T-
Ka3HOTO (DYHKIITMOHUPOBAHMS YCTPOICTBA (B Yacax).

8.2

CrnydaifHasi BEIMYMHA & XapakKTEePU3YeT MPOAOHKUTEIHHOCTh BBITMOJI-
HEHUSI TEXHOJIOTUYECKOM onepanuu (B yacax).

1) 25.7985
2) 27.2978
3) 28.5226
4) 28.7486
5) 24.3587
6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989

(
(
(
(
(
(
(
(
(
(10) 25.6923

( 1) 35.7985
( 2) 37.2978
( 3) 38.5226
( 4) 38.7486

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773
(16) 25.3216
(17) 28.7622
(18) 30.6574
(19) 27.0493
(20) 25.5494

(11) 33.6532
(12) 39.4075
(13) 35.8035
(14) 34.9188

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
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(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476



8.3

CrnyyaliHas BeqWYMHA ¢ XapaKTepU3YeT MPOAOKUTEIHLHOCTh 0€30T-

5) 34.3587
6) 33.2306
7) 34.4744
8) 36.7948
( 9) 37.9989
(10) 35.6923

(
(
(
(

(15) 35.3773
(16) 35.3216
(17) 38.7622
(18) 40.6574
(19) 37.0493
(20) 35.5494

(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

Ka3HOTO (PYHKIIMOHUPOBAHUS YCTPOKCTBA (B Yacax).

8.4

CrnyvaiiHasi BeJIMUMHA & XapaKTEpU3YeT MPOAOKUTENHLHOCTh 0e30TKa3-

1) 45.7985
2) 47.2978
3) 48.5226
4) 48.7486
5) 44.3587
6) 43.2306
7) 44.4744
8) 46.7948
9) 47.9989

(
(
(
(
(
(
(
(
(
(10) 45.6923

(11) 43.6532
(12) 49.4075
(13) 45.8035
(14) 44.9188
(15) 45.3773
(16) 45.3216
(17) 48.7622
(18) 40.6574
(19) 47.0493
(20) 45.5494

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

HOTro (PYHKIIMOHHPOBAHUS YCTPOMCTBA ONPEACTICHHOTO BU/Ia (B CyTKax).

8.5

CiydaiiHasi BeJIMUYMHA & XAPAKTEPHU3YET MACCy M3TOTOBJIICHHOW JI€Talin

1) 25.7985
2) 27.2978
3) 28.5226
4) 28.7486
5) 24.3587
6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989
0

(
(
(
(
(
(
(
(
(
(10) 25.6923

(11) 33.6532
(12) 39.4075
(13) 35.8035
(14) 34.9188
(15) 35.3773
(16) 35.3216
(17) 38.7622
(18) 30.6574
(19) 37.0493
(20) 35.5494

OTIPEICTICHHOTO BUA (B KT).

( 1) 25.7985
( 2) 27.2978
( 3) 28.5226
( 4) 28.7486
( 5) 24.3587

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(21) 37.4098
(22) 38.6561
(23) 34.4059
(24) 37.5624
(25) 38.9174
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(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705



8.6

CrnyyaliHas BeqWYMHA ¢ XapaKTepU3yeT MPOAOIKUTEIHLHOCTh 0€30T-

6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989

(
(
(
(
(10) 25.6923

(16) 25.3216
(17) 28.7622
(18) 30.6574
(19) 27.0493
(20) 25.5494

(26) 36.6193
(27) 35.9613
(28) 37.0814
(29) 38.8153
(30) 35.1591

(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

Ka3HOTO (PYHKIIMOHUPOBAHUS YCTPOUCTBA (B Yacax).

8.7

CrnydaifHast BeTUYMHA & XapaKTEPU3YEeT MPOJOJDKUTEILHOCTh YCTPaHe-
HUs JedeKTa onpeeICHHOrO BU/a (B 4acax).

8.8

CrnyyaliHas BenWYMHA ¢ XapaKTePU3YeT MPOAOKUTEIHLHOCTh 0€30T-

1) 25.7985
2) 27.2978
3) 28.5226
4) 28.7486
5) 24.3587
6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989
0

(
(
(
(
(
(
(
(
(
(10) 25.6923

1) 25.7985
2) 27.2978
3) 28.5226
4) 28.7486
5) 24.3587
6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989
0

(
(
(
(
(
(
(
(
(
(10) 25.6923

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773
(16) 25.3216
(17) 28.7622
(18) 30.6574
(19) 27.0493
(20) 25.5494

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773
(16) 25.3216
(17) 28.7622
(18) 30.6574
(19) 27.0493
(20) 25.5494

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(31) 39.1856
(32) 30.2499
(33) 30.9916
(34) 39.3445
(35) 39.9391
(36) 33.6529
(37) 37.1893
(38) 34.8246
(39) 39.3138
(40) 39.6166

(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

Ka3HOTO (PYHKIIMOHUPOBAHUS YCTPOKCTBA (B Yacax).

( 1) 45.7985
( 2) 47.2978
( 3) 48.5226
( 4) 48.7486
( 5) 44.3587
( 6) 43.2306

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773
(16) 253216

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
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(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529

(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 35.0384
(43) 33.8167
(44) 34.7476
(45) 33.3705
(46) 30.4135
(47) 34.2096
(48) 39.6136
(49) 39.7766
(50) 36.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135



8.9

CrnyyaliHas BelIWYMHA ¢ XapakTepU3yeT MPOAOJDKUTEIBHOCTh BBIIOJI-
HEHHSI TEXHOJIOTMYECKOM ONepalyHy (B 4acax).

( 7) 44.4744
( 8) 46.7948
( 9) 47.9989
(10) 45.6923

1) 25.7985
2) 27.2978
3) 28.5226
4) 28.7486
5) 24.3587
6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989
0

(
(
(
(
(
(
(
(
(
(10) 25.6923

8.10

CrnyyaliHas BeJTMUMHA ¢ XapaKTepU3yeT MPOJODKUTENIbHOCTh YCTpaHe-
HUs AedeKTa ONnpeesIeHHOTo BUuaa (B yacax).

8.1

CrnydaliHas BEJIMYMHA & XapaKTEpU3YET MPOJOJIKATEIBHOCTD OXKUAAHUS
JIeTalli B HAKOIUTEJIE 10 OTIPAaBKK Ha YIIaKOBOYHBIN KOHBEWEp (B MUH. ).

1) 25.7985
2) 27.2978
3) 28.5226
4) 28.7486
5) 24.3587
6) 23.2306
7) 24.4744
8) 26.7948
9) 27.9989
10) 25.6923

1

( 1) 25.7985
( 2) 27.2978
( 3) 28.5226
( 4) 28.7486
( 5) 24.3587
( 6) 23.2306
( 7) 24.4744

(17) 28.7622
(18) 30.6574
(19) 27.0493
(20) 25.5494

(11) 43.6532
(12) 49.4075
(13) 45.8035
(14) 44.9188
(15) 45.3773
(16) 45.3216
(17) 48.7622
(18) 40.6574
(19) 47.0493
(20) 45.5494

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773
(16) 25.3216
(17) 28.7622
(18) 30.6574
(19) 27.0493
(20) 25.5494

(11) 23.6532
(12) 29.4075
(13) 25.8035
(14) 24.9188
(15) 25.3773
(16) 25.3216
(17) 28.7622

(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
(28) 27.0814
(29) 28.8153
(30) 25.1591

(21) 47.4098
(22) 48.6561
(23) 44.4059
(24) 47.5624
(25) 48.9174
(26) 46.6193
(27) 45.9613
(28) 47.0814
(29) 48.8153
(30) 45.1591

(21) 27.4098
(22) 28.6561
(23) 24.4059
(24) 27.5624
(25) 28.9174
(26) 26.6193
(27) 25.9613
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(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

(31) 29.1856
(32) 30.2499
(33) 30.9916
(34) 29.3445
(35) 29.9391
(36) 23.6529
(37) 27.1893
(38) 24.8246
(39) 29.3138
(40) 29.6166

(31) 49.1856
(32) 40.2499
(33) 40.9916
(34) 49.3445
(35) 49.9391
(36) 43.6529
(37) 47.1893

(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096
(48) 29.6136
(49) 29.7766
(50) 26.7133

(41) 30.7951
(42) 25.0384
(43) 23.8167
(44) 24.7476
(45) 23.3705
(46) 30.4135
(47) 24.2096



( 8) 26.7948
( 9) 27.9989
(10) 25.6923

(18) 30.6574
(19) 27.0493
(20) 25.5494

(28) 27.0814
(29) 28.8153
(30) 25.1591

(38) 44.8246
(39) 49.3138
(40) 49.6166

(48) 29.6136
(49) 29.7766
(50) 26.7133

8.12
CnyyaliHasi BeIM4YMHA ¢ XapaKTEPU3YeT BPEMsl MPOCTOSI YCTPOUCTBA B
0’KUJIaHUU MEPEeHANAIKU (B MUHYTAaX).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 40.7951
( 2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 45.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 43.8167
( 4) 287486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 44.7476
( 5) 243587 (15) 253773 (25) 289174  (35) 29.9391  (45) 43.3705
( 6) 23.2306  (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 40.4135
( 7) 244744  (17) 28.7622  (27) 25.9613  (37) 27.1893  (47) 44.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 49.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 49.7766
(10) 25.6923  (20) 25.5494  (30) 25.1591  (40) 29.6166  (50) 46.7133
8.13

CrnydaifHasi BeTUYMHA & XapaKTEPU3YEeT MPOJIOJDKUTEILHOCTh YCTPaHe-
HUs fedeKTa onpeeeHHOro Bra (B 4acax).

( 1) 21.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
( 2) 222978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 23.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 247486  (14) 249188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 253587  (15) 25.3773  (25) 28.9174  (35) 29.9391  (45) 23.3705
( 6) 262306 (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 274744  (17) 28.7622  (27) 25.9613  (37) 27.1893  (47) 24.2096
( 8) 28.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 29.6136
( 9) 29.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766

(10) 20.6923

(20) 25.5494

(30) 25.1591

(40) 29.6166

(50) 26.7133

8.14
CrnyvaiiHasi BeJIMUMHA & XapaKTEpU3YeT MPOAOKUTENHLHOCTh O€30TKa3-
HOTo (PYHKIIMOHUPOBAHUS YCTPOMCTBA ONPEACTICHHOT0 BU/Ia (B CyTKax).

( 1) 25.7985  (11) 21.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
( 2) 27.2978  (12) 224075  (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 28.5226  (13) 23.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 28.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 243587 (15) 253773 (25) 289174  (35) 29.9391  (45) 23.3705
( 6) 23.2306  (16) 26.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 277622 (27) 259613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 38.6574 (28) 27.0814  (38) 24.8246  (48) 29.6136
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( 9) 27.9989
(10) 25.6923

(19) 29.0493
(20) 20.5494

(29) 28.8153
(30) 25.1591

(39) 29.3138
(40) 29.6166

(49) 29.7766
(50) 26.7133

8.15
CnyvaliHas BeIMUMHA & XapaKTEPU3YET MPOJOJLKUTEIBHOCTh BBINOJ-
HEHUS TEXHOJIOTHYECKOMN OTIEpPaLIH.

( 1) 25.7985  (11) 23.6532  (21) 21.4098  (31) 29.1856  (41) 30.7951
( 2) 27.2978  (12) 29.4075  (22) 22.6561  (32) 30.2499  (42) 25.0384
( 3) 28.5226  (13) 25.8035  (23) 23.4059  (33) 30.9916  (43) 23.8167
( 4) 287486  (14) 24.9188  (24) 24.5624  (34) 29.3445  (44) 24.7476
( 5) 243587 (15) 253773 (25) 259174  (35) 29.9391  (45) 23.3705
( 6) 23.2306  (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 287622  (27) 27.9613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 30.6574 (28) 28.0814  (38) 24.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 29.8153  (39) 29.3138  (49) 29.7766
(10) 25.6923  (20) 25.5494  (30) 20.1591  (40) 29.6166  (50) 26.7133
8.16

CrnydaifHasi BeTUYMHA & XapaKTEPU3YeT MPOJOJDKUTEILHOCTh YCTPaHe-
HUs fedeKTa onpeeeHHOrO BUa (B 4acax).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 21.1856  (41) 30.7951
( 2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 32.2499  (42) 25.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 33.9916  (43) 23.8167
( 4) 287486  (14) 24.9188  (24) 27.5624  (34) 243445  (44) 24.7476
( 5) 243587 (15) 253773 (25) 289174  (35) 25.9391  (45) 23.3705
( 6) 232306  (16) 25.3216  (26) 26.6193  (36) 26.6529  (46) 30.4135
( 7) 244744  (17) 287622  (27) 25.9613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 28.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766
(10) 25.6923  (20) 25.5494  (30) 25.1591  (40) 20.6166  (50) 26.7133
8.17

CrnyyaliHas BEJIMUMHA & XapaKTEPU3YET CPETHEMECSUHYIO 3apabOTHYIO
miaty pabOTHUKOB HEKOTOPOTO MPEANPUSITUS (B YCIOBHBIX JIEH. €IUH.).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 31.7951
( 2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 22.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 28.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 243587  (15) 253773 (25) 289174  (35) 29.9391  (45) 25.3705
( 6) 23.2306 (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 36.4135
( 7) 244744  (17) 287622 (27) 25.9613  (37) 27.1893  (47) 27.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 28.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766
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(10) 25.6923  (20) 25.5494 (30) 25.1591 (40) 29.6166 (50) 20.7133

8.18
CrnyyaliHas BeJTMYMHA ¢ XapaKTepU3yeT BpeMs MPeOBbIBaHMS JETaIHM Ha
o011eM KoHBelepe (B yacax).

( 1) 22.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
( 2) 222978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 22.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 22.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 223587 (15) 25.3773  (25) 289174  (35) 29.9391  (45) 23.3705
( 6) 222306  (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 224744 (17) 28.7622  (27) 25.9613  (37) 27.1893  (47) 24.2096
( 8) 22.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 29.6136
( 9) 22.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766

(10) 22.6923

(20) 25.5494

(30) 25.1591

(40) 29.6166

(50) 26.7133

8.19
CrnyyaliHas BEJIMUMHA ¢ XapaKTEPU3YET CPETHEMECSUHYIO 3apabOTHYIO
miaty pabOTHUKOB HEKOTOPOTO MPEANPUSITUS (B YCIOBHBIX JICH. €IUH.).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
( 2) 27.2978  (12) 23.4075 (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 28.5226  (13) 23.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 28.7486  (14) 23.9188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 243587 (15) 23.3773  (25) 289174  (35) 29.9391  (45) 23.3705
( 6) 232306 (16) 23.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 23.7622  (27) 25.9613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 33.6574 (28) 27.0814  (38) 24.8246  (48) 29.6136
( 9) 27.9989  (19) 23.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766
(10) 25.6923  (20) 23.5494  (30) 25.1591  (40) 29.6166  (50) 26.7133

8.20

CiydaiiHasi BeJIMYMHA & XapakKTEpPU3YEeT MPOAOJLKUTENBHOCTH BBINOJI-
HEHUSI ONIPEAEICHHON TEXHOJIOIMYECKOM Oonepalny (B MUHYTaXx ).
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( 1) 25.7985  (11) 23.6532  (21) 24.4098  (31) 29.1856  (41) 30.7951
( 2) 27.2978  (12) 29.4075  (22) 24.6561  (32) 30.2499  (42) 25.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 287486  (14) 24.9188  (24) 24.5624  (34) 29.3445  (44) 24.7476
( 5) 243587 (15) 253773 (25) 24.9174  (35) 29.9391  (45) 23.3705
( 6) 232306 (16) 25.3216  (26) 24.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 287622 (27) 24.9613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 30.6574 (28) 24.0814  (38) 24.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 24.8153  (39) 29.3138  (49) 29.7766
(10) 25.6923  (20) 25.5494  (30) 24.1591  (40) 29.6166  (50) 26.7133



8.21
CrnydvaifHast BeTUUMHA ¢ XapaKTepU3yeT BpeMs MPeObIBaHUS JETalld Ha
o01ieM KoHBelepe (B MUHYTaXx).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 25.1856  (41) 30.7951
( 2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 35.2499  (42) 25.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 35.9916  (43) 23.8167
( 4) 28.7486  (14) 24.9188  (24) 27.5624  (34) 25.3445  (44) 24.7476
( 5) 243587 (15) 253773 (25) 289174  (35) 25.9391  (45) 23.3705
( 6) 232306  (16) 25.3216  (26) 26.6193  (36) 25.6529  (46) 30.4135
( 7) 244744  (17) 28.7622  (27) 25.9613  (37) 25.1893  (47) 24.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 25.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 253138  (49) 29.7766

(10) 25.6923

(20) 25.5494

(30) 25.1591

(40) 25.6166

(50) 26.7133

8.22
CrnydaifHasi BEIMYMHA & XapakTEePU3YEeT MPOAOHKUTEIHHOCTh BBIMOJI-
HEHUS ONPEACICHHON TEXHOJIOrMYECKOM ornepaluu (B 4acax).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 36.7951
( 2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 26.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 26.8167
( 4) 28.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 26.7476
( 5) 243587  (15) 253773 (25) 289174  (35) 29.9391  (45) 26.3705
( 6) 23.2306  (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 36.4135
( 7) 244744  (17) 287622 (27) 25.9613  (37) 27.1893  (47) 26.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 26.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 26.7766
(10) 25.6923  (20) 25.5494  (30) 25.1591  (40) 29.6166  (50) 26.7133
8.23

CrnyualiHas BeIMYMHA & XapakTepU3yeT Bpemsi oOpabOTKU JeTand Ofl-
pPEIIEIEHHOTr0 BX/1a HAa CTaHKE (B MUHYTAaXx).
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( 1) 27.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
(2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 27.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 27.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 273587 (15) 25.3773  (25) 289174  (35) 29.9391  (45) 23.3705
( 6) 27.2306  (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 274744  (17) 28.7622  (27) 25.9613  (37) 27.1893  (47) 24.2096
( 8) 27.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766
(10) 27.6923  (20) 25.5494  (30) 25.1591  (40) 29.6166  (50) 26.7133



8.24
CnyyaliHas BeIMUMHA & XapaKTEpU3YET BHYTPEHHUN paJiNyC U3TOTOB-
JICHHOW Ha CTaHKE JIETaIH (B MM).

( 1) 25.7985  (11) 28.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
( 2) 27.2978  (12) 284075  (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 28.5226  (13) 28.8035  (23) 24.4059  (33) 30.9916  (43) 23.8167
( 4) 28.7486  (14) 28.9188  (24) 27.5624  (34) 29.3445  (44) 24.7476
( 5) 243587 (15) 28.3773  (25) 28.9174  (35) 29.9391  (45) 23.3705
( 6) 232306  (16) 28.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 287622 (27) 25.9613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 38.6574 (28) 27.0814  (38) 24.8246  (48) 29.6136
( 9) 27.9989  (19) 28.0493  (29) 28.8153  (39) 29.3138  (49) 29.7766

(10) 25.6923

(20) 28.5494

(30) 25.1591

(40) 29.6166

(50) 26.7133

8.25
CrnyyaliHas BeIMYMHA ¢ XapaKTEPU3YeT BpeMs MPOCTOsl 000py10BaHUs
B OKUJAHUU PEMOHTA.

( 1) 25.7985  (11) 23.6532  (21) 29.4098  (31) 29.1856  (41) 30.7951
( 2) 27.2978  (12) 29.4075  (22) 29.6561  (32) 30.2499  (42) 25.0384
( 3) 28.5226  (13) 25.8035  (23) 29.4059  (33) 30.9916  (43) 23.8167
( 4) 28.7486  (14) 24.9188  (24) 29.5624  (34) 29.3445  (44) 24.7476
( 5) 243587  (15) 253773 (25) 29.9174  (35) 29.9391  (45) 23.3705
( 6) 232306 (16) 25.3216  (26) 29.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 28.7622  (27) 29.9613  (37) 27.1893  (47) 24.2096
( 8) 26.7948  (18) 30.6574  (28) 29.0814  (38) 24.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 29.8153  (39) 29.3138  (49) 29.7766
(10) 25.6923  (20) 25.5494  (30) 29.1591  (40) 29.6166  (50) 26.7133
8.26

CiydaiiHast BeIMUMHA ¢ XapaKTEpHU3yeT BpeMs, 3aTpauMBacMoOe Ha J0C-
TaBKY MPOJIYKIIUU OT MMOCTABIINKA TOTPEOUTEITIO.
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( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 21.1856  (41) 30.7951
(2) 27.2978  (12) 29.4075  (22) 28.6561  (32) 31.2499  (42) 25.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 31.9916  (43) 23.8167
( 4) 287486  (14) 24.9188  (24) 27.5624  (34) 21.3445  (44) 24.7476
( 5) 243587 (15) 253773 (25) 289174  (35) 21.9391  (45) 23.3705
( 6) 23.2306  (16) 25.3216  (26) 26.6193  (36) 21.6529  (46) 30.4135
( 7) 244744  (17) 287622  (27) 25.9613  (37) 21.1893  (47) 24.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 21.8246  (48) 29.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 21.3138  (49) 29.7766
(10) 25.6923  (20) 25.5494  (30) 25.1591  (40) 21.6166  (50) 26.7133



8.27
CrnyyaliHas BeIMUMHA ¢ XapaKTEPU3YEeT BpeMs MPOCTOsl 000py10BaHUs
B OKWJIAaHWHM PEMOHTA.

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 30.7951
( 2) 272978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 20.0384
( 3) 28.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 20.8167
( 4) 28.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 20.7476
( 5) 243587 (15) 253773 (25) 289174  (35) 29.9391  (45) 20.3705
( 6) 232306  (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 30.4135
( 7) 244744  (17) 287622  (27) 25.9613  (37) 27.1893  (47) 20.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 20.6136
( 9) 27.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 20.7766

(10) 25.6923

(20) 25.5494

(30) 25.1591

(40) 29.6166

(50) 20.7133

8.28
CrnyualiHas BeJIMYMHA ¢ XapakTepHU3yeT Bpemsi oOpabOTKU JeTand Oll-
PEIIEIEHHOr0 BX/1a HAa CTaHKE (B MUHYTAaXx).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 35.7951
( 2) 252978  (12) 29.4075  (22) 28.6561  (32) 30.2499  (42) 25.0384
( 3) 25.5226  (13) 25.8035  (23) 24.4059  (33) 30.9916  (43) 25.8167
( 4) 257486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 25.7476
( 5) 253587  (15) 25.3773  (25) 28.9174  (35) 29.9391  (45) 25.3705
( 6) 252306 (16) 25.3216  (26) 26.6193  (36) 23.6529  (46) 35.4135
( 7) 254744  (17) 28.7622  (27) 25.9613  (37) 27.1893  (47) 25.2096
( 8) 25.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 25.6136
( 9) 25.9989  (19) 27.0493  (29) 28.8153  (39) 29.3138  (49) 25.7766
(10) 25.6923  (20) 25.5494  (30) 25.1591  (40) 29.6166  (50) 25.7133

8.29

CrnydaiiHass BeMUYMHA ¢ XapaKTEPU3YET YACIbHBIA BEC NPOpEarupo-
BABIIET0 B TEYEHUE OJIHOM MUHYTHI BEIIECTBA (B IMIPOLICHTAX).
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( 1) 25.7985  (11) 26.6532  (21) 27.4098  (31) 26.1856  (41) 30.7951
( 2) 27.2978  (12) 264075  (22) 28.6561  (32) 36.2499  (42) 25.0384
( 3) 28.5226  (13) 26.8035  (23) 24.4059  (33) 36.9916  (43) 23.8167
( 4) 28.7486  (14) 269188  (24) 27.5624  (34) 26.3445  (44) 24.7476
( 5) 243587 (15) 263773 (25) 289174  (35) 26.9391  (45) 23.3705
( 6) 23.2306  (16) 26.3216  (26) 26.6193  (36) 26.6529  (46) 30.4135
( 7) 244744  (17) 267622 (27) 259613  (37) 26.1893  (47) 24.2096
( 8) 26.7948  (18) 36.6574 (28) 27.0814  (38) 26.8246  (48) 29.6136
( 9) 27.9989  (19) 26.0493  (29) 28.8153  (39) 263138  (49) 29.7766
(10) 25.6923  (20) 26.5494  (30) 25.1591  (40) 26.6166  (50) 26.7133

8.30



Crny4aliHas BEJIMYMHA & XapaKTEPU3YET MPOJOJIKATEIBHOCTD OXKUAAHUS
JIeTalii B HAKOMUTEJIE 10 OTIPAaBKK Ha YIIaKOBOYHBIN KOHBEWEp (B MUH.).

( 1) 25.7985  (11) 23.6532  (21) 27.4098  (31) 29.1856  (41) 31.7951
( 2) 27.2978  (12) 29.4075  (22) 27.6561  (32) 30.2499  (42) 21.0384
( 3) 28.5226  (13) 25.8035  (23) 27.4059  (33) 30.9916  (43) 21.8167
( 4) 28.7486  (14) 24.9188  (24) 27.5624  (34) 29.3445  (44) 21.7476
( 5) 243587 (15) 25.3773  (25) 27.9174  (35) 29.9391  (45) 21.3705
( 6) 232306  (16) 25.3216  (26) 27.6193  (36) 23.6529  (46) 31.4135
( 7) 244744  (17) 287622 (27) 27.9613  (37) 27.1893  (47) 21.2096
( 8) 26.7948  (18) 30.6574 (28) 27.0814  (38) 24.8246  (48) 21.6136
( 9) 27.9989  (19) 27.0493  (29) 27.8153  (39) 29.3138  (49) 21.7766

(10) 25.6923

(20) 25.5494

(30) 27.1591

(40) 29.6166

(50) 21.7133

3aoanue 9

[TomyuuTh MEXaHUYECKYIO BBIOOPKY M3 JaHHBIX, IPUBEICHHBIX B 3a]1a-
HUU 7, 0TOOpaB 25 3Ha4YeHUH (KaX7g0€ BTOPOE, CUUTAsI B TOPSIKE 3aIHCH
CBEpXYy BHHU3 IO KOJIOHKaM M TI0 3TOM BbIOOpKe). Mcmonb3ys kpurepuii
cornacus [Iupcona, mpoBepHUTh COTJace BHIOOPOUHBIX 3HAYEHUN C THIIO-
TE30M O HOPMAJILHOM pAaCTpe/Ie]ICHUN T'eHEepabHOM COBOKYITHOCTH C Ta-
paMeTpamMu, OIICHEHHBIMU TIPEIBAPUTEIILHO TIO BEIOOPKE.

3aoanue 10

[Tonmyunth 1BE MEexaHUYECKHE BHIOOPKH, 0OBEMOM MO 25 3HAYEHUH, U3
JAHHBIX, IPUBEICHHBIX B 3aJaHUM 7, BKIIFOYasl B IEPBYIO 3HAYCHUS, CTOSI-
[[M€ HA HEYETHBIX MECTaX, a BO BTOPYIO — HA YETHBIX (HyMeparusi Ipoun3-
BOJIMTCS IO KOJIOHKaM).

HaiiTu BBIOOpOUYHOE ypaBHEHHUE JTUHEHHOMN perpeccun Y Ha X MO pe3yiib-
TaTaMm JByX BBIOOPOK, CUHMTAs TIEPBYIO BHIOOPKY 3HaUEHUSIMHU X ,a BTOPYIO —
Y. TlpoBepuTh THIIOTE3Y O 3HAUMMOCTU KOIPDHUITMEHTA KOPPEIALIUH.
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Tadauna 3HaYeHnH GYHKUMU JIIOTHOCTH

HPUJIOKEHHME A (cnpaBo4yHOe)

CTAHAAPTHOI'0O HOPMAJILHOI'O pacnpeacjacHus

2

1 _x

x)= e ?

P(x) Tom
X CoTtble 10J1M X
0 1 2 3 4 5 6 7 8 9
0,0 |0,3989 | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0,3 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3725 | 3712 | 3697
0,4 3683 | 3668 | 3653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 3521 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0,9 2661 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1,0 |0,2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 1942 1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 1758 | 1736
1,3 1714 1691 1669 | 1647 | 1626 | 1604 | 1582 | 1561 1539 | 1518
1,4 1497 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,5 1295 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
1,6 1109 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,7 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,8 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 10,0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
2,1 0440 | 0431 | 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 | 0363
2,2 0355 | 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0290
2,3 0283 | 0277 | 0270 | 0264 | 0258 | 0252 | 0246 | 0241 | 0235 | 0229
2,4 0224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0184 | 0180
2,5 0175 | 0171 | 0167 | 0163 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139
2,6 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | 0113 | 0110 | 0107
2,7 0104 | 0101 | 0099 | 0096 | 0093 | 0091 | 0088 | 0086 | 0084 | 0081
2,8 0079 | 0077 | 0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 | 0061
2.9 0060 | 0058 | 0056 | 0055 | 0053 | 0051 | 0050 | 0048 | 0047 | 0046
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 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018
3,3 0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013
3.4 0012 | 0012 | 0012 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0009
3,5 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | 0006
3,6 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004
3.9 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0001 | 0001
0 0,0000

147




HNPUJIOKEHME b (cnpaBo4Hoe)

Tadauua 3Hauennnt pynkuuu Jlamiaca

lZ

D(x) = — j e 2dt
V2m
X CoTnle 10J1M X
0 1 2 3 4 5 6 7 8 9
0,0 0,0000 0040 | 0080 | 0120 | 0160 | 0199 | 0239 | 0279 | 0319 | 0359
0,1 0398 0438 | 0478 | 0517 | 0557 | 0596 | 0636 | 0675 | 0714 | 0753
0,2 0793 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
0,3 1179 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4 1554 1591 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879
0,5 1915 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0,6 2257 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2549
0,7 2580 2611 | 2642 | 2673 | 2704 | 2734 | 2764 | 2794 | 2823 | 2852
0,8 2881 2910 | 2939 | 2967 | 2995 | 3023 | 3051 | 3078 | 3106 | 3133
0,9 3159 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 3365 | 3389
1,0 0,3413 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621
1,1 3643 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830
1,2 3849 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4015
1,3 4032 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1,4 4192 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1,5 4332 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441
1,6 4452 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
1,7 4554 4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633
1,8 4641 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706
1,9 4713 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2,0 0,4772 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4812 | 4817
2,1 4821 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
2,2 4861 4864 | 4868 | 4871 | 4875 | 4878 | 4881 | 4884 | 4887 | 4890
2,3 4893 4896 | 4898 | 4901 | 4904 | 4906 | 4909 | 4911 | 4913 | 4916
2.4 4918 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4934 | 4936
2,5 4938 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4952
2,6 4953 4955 | 4956 | 4957 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964
2,7 4965 4966 | 4967 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
2,8 4974 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4980 | 4981
2.9 4981 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986
3,0 0,49865
3,1 0,49903
3,2 0,49931
3,3 0,49952
3,4 0,49966
3,6 0,499841
3,8 0,499928
4,0 0,499968
4.5 0,499997
5,0 10,4999997
0 0,5
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KBanTuau CTAHIAPTHOI0 HOPMAJbHOTO0 PACIIPCACICHUA

HNPUJIOKEHUME B (cnpaBo4noe)

o Ug, o Ug, o Ug, [0 Ug,
0,005 2,5758 0,025 1,9600 0,950 —1,6449 0,990 —2,3263
0,010 2,3263 0,050 1,6449 0,975 —1,9600 0,995 —2,5758

KBanTniu pacnpeaejieHus xz (xza)
Cren. YposeHs o
CB36' 0,001 | 0,01 | 0,025 | 005 | 01 | 09 | 095 | 0975 | 099

1 | 10,827 6,635 | 5,024 | 3,841 | 2,706 | 0,016 | 0,0039 | 0,00098 | 0,00016

2 | 13,815 9,210 | 7,378 | 5,991 | 4,605| 0,211| 0,103 0,051 0,020

3 116266 | 11,345 | 9,348 | 7.815| 6,251 | 0,584 | 0,352 0,216 0,115

4 | 18,466 | 13,277 | 11,143 | 9,488 | 7,779 | 1,064 | 0,711 0,484 0,297

5 ] 20,515 15,086 | 12,832 | 11,070 | 9,236 | 1,610 | 1,145 0,831 0,554

6 | 22,457 | 16,812 | 14,449 | 12,592 | 10,645 | 2,204 | 1,635 1,237 0,872

7 | 24321 | 18,475 | 16,013 | 14,067 | 12,017 | 2,833 | 2,167 1,690 1,239

8 | 26,124 | 20,090 | 17,535 | 15,507 | 13,362 | 3,490 | 2,733 2,180 1,647

9 | 27,877 | 21,666 | 19,023 | 16,919 | 14,684 | 4,168 | 3,325 2,700 2,088
10 | 29,588 | 23,209 | 20,483 | 18,307 | 15,987 | 4,865 | 3,940 3,247 2,558
11 | 31,264 | 24,725 | 21,920 | 19,675 | 17,275 | 5,578 | 4,575 3,816 3,053
12 | 32,909 | 26,217 | 23,337 | 21,026 | 18,549 | 6,304 | 5,226 4,404 3,571
13 | 34,527 | 27,688 | 24,736 | 22,362 | 19,812 | 7,041 | 5,892 5,009 4,107
14 | 36,124 | 29,141 | 26,119 | 23,685 | 21,064 | 7,790 | 6,571 5,629 4,660
15 | 37,698 | 30,578 | 27,488 | 24,996 | 22,307 | 8,547 | 7,261 6,262 5,229
16 | 39,252 | 32,000 | 28,845 | 26,296 | 23,542 | 9,312 | 7,962 6,908 5,812
17 | 40,791 | 33,409 | 30,191 | 27,587 | 24,769 | 10,085 | 8,672 7,564 6,408
18 | 42,312 | 34,805 | 31,526 | 28,869 | 25,989 | 10,865 | 9,390 8,231 7,015
19 | 43,819 | 36,191 | 32,852 | 30,144 | 27,204 | 11,651 | 10,117 8,907 7,633
20 | 45,314 | 37,566 | 34,170 | 31,410 | 28,412 | 12,443 | 10,851 9,591 8,260
21 | 46,796 | 38,932 | 35,479 | 32,671 | 29,615 | 13,240 | 11,591 10,283 8,897
22 | 48,268 | 40,289 | 36,781 | 33,924 | 30,813 | 14,041 | 12,338 | 10,982 9,542
23 | 49,728 | 41,638 | 38,076 | 35,172 | 32,007 | 14,848 | 13,091 11,689 | 10,196
24 | 51,179 | 42,980 | 39,364 | 36,415 | 33,196 | 15,659 | 13,848 | 12,401 10,856
25 | 52,619 | 44,314 | 40,646 | 37,652 | 34,382 | 16,473 | 14,611 13,120 | 11,524
26 | 54,051 | 45,642 | 41,923 | 38,885 | 35,563 | 17,292 | 15,379 | 13,844 | 12,198
27 | 55,475 | 46,963 | 43,195 | 40,113 | 36,741 | 18,114 | 16,151 14,573 | 12,878
28 | 56,892 | 48,278 | 44,461 | 41,337 | 37,916 | 18,939 | 16,928 | 15,308 | 13,565
29 | 58,301 | 49,588 | 45,722 | 42,557 | 39,087 | 19,768 | 17,708 | 16,047 | 14,256
30 | 59,702 | 50,892 | 46,979 | 43,773 | 40,256 | 20,599 | 18,493 | 16,791 14,953
32 | 62,487 | 53,486 | 49,480 | 46,194 | 42,585 | 22,271 | 20,072 | 18,291 16,362
34 | 65,247 | 56,061 | 51,966 | 48,602 | 44,903 | 23,952 | 21,664 | 19,806 | 17,789
36 | 67,985 | 58,619 | 54,437 | 50,998 | 47,212 | 25,643 | 23,269 | 21,336 | 19,233
38 | 70,704 | 61,162 | 56,895 | 53,384 | 49,513 | 27,343 | 24,884 | 22878 | 20,691
40 | 73,403 | 63,691 | 59,342 | 55,758 | 51,805 | 29,051 | 26,509 | 24,433 | 22,164
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HNPUJIOXKEHUME I (cnmpaBo4Hoe)

KBantuiau pacnpenenenuss Crorogenra (ty,)

Crenenu YpoBeHs o
CBOiOHH 0.2 0,1 0,05 | 0025 | 001 | 0005 | 0001 | 0,0005
1| 1376 | 3.078 | 6314 | 12,706 | 31.821 | 63.656 | 318.29 | 636,58
2 | 1.061 | 1.886| 2920 | 4303 | 6965 | 9925 22328 | 31600
3| 0978 | 1.638 | 2353 | 3.182| 4541 | 5841 | 10214 | 12,924
4] 0941 | 1.533| 2.32| 2776 | 3747 | 4.604| 7.173| 8.610
5| 0920 | 1.476| 2.015| 2571 | 3365 | 4032 | 5894 | 6.869
6| 00906 | 1.440| 1943 | 2447 | 3,143 | 3,07 | 5208 | 5.959
71 0.896 | 1.415| 1.895| 2.365| 2998 | 3499 | 4,785 | 5.408
8 | 0889 | 1397 | 1.860 | 2306| 2.896 | 3355 | 4501 | 5,041
9 | 0.883 | 1383 | 1.833| 2262 2821 | 3250 | 4297 4,781
10 | 0879 | 1.372| 1.812| 2228 | 2,764 | 3.169 | 4,144 | 4,587
11| 0.876 | 1.363| 1,796 | 2201 | 2,718 | 3.106 | 4,025 | 4437
12 | 0873 | 1.356| 1782 | 2179 | 2.681 | 3.055| 3.930| 4318
13 | 0870 | 1,350 | 1,771 | 2.160 | 2.650 | 3.012 | 3852 | 4221
14 | 0868 | 1,345 | 1761 | 2.145| 2.624| 2977 | 3.87 | 4.140
15 | 0,866 | 1,341 | 1,753 | 2131 | 2.602| 2947 | 3,733 | 4,073
16 | 0.865 | 1.337| 1746 | 2.120| 2583 | 2921 | 3.686| 4015
17 | 0.863 | 1.333| 1,740 | 2110 | 2567 | 2.898 | 3.646 | 3.965
18 | 0.862 | 1.330| 1,734 | 2101 | 2552 | 2.878 | 3,610 | 3.922
19 | 0861 | 1,328 | 1,729 | 2093 | 2539 | 2.861 | 3,579 | 3.883
20 | 0.860 | 1.325| 1,725| 2,086 | 2528 | 2.845| 3,552 | 3.850
21| 0.859 | 1323 | 1,721 | 2,080 | 2518 | 2.831 | 3,527 | 3.819
22 | 0.858 | 1.321| 1,717 | 2074 | 2508 | 2.819| 3,505 | 3.792
23 | 0.858 | 1319 1,714 | 2069 | 2500 | 2.807 | 3.485| 3.768
24 | 0.857| 1318 | 1,711 | 2,064 | 2492 | 2,797 | 3.467 | 3,745
25 | 0.856 | 1.316| 1,708 | 2,060 | 2485 | 2.787 | 3.450 | 3.725
26 | 0.856 | 1.315| 1,706 | 2,056 | 2479 | 2,779 | 3.435| 3.707
27 | 0.855| 1.314| 1,703 | 2052 | 2473 | 2.771| 3.421| 3.689
28 | 0.855| 1313 | 1,701 | 2,048 | 2467 | 2.763 | 3.408 | 3.674
29 | 0.854 | 1311 | 1,699 | 2,045 | 2462 | 2.756| 3396 | 3.660
30 | 0.854 | 1310 | 1.697 | 2,042 | 2457 | 2,750 | 3385 | 3.646
40 | 0.851 | 1.303 | 1,684 | 2021 | 2423 | 2,704 | 3307 | 3,551
50 | 0.849 | 1,299 | 1.676 | 2,009 | 2403 | 2.678 | 3.261 | 3.49
60 | 0.848 | 1296 | 1.671| 2,000 | 2390 | 2.660 | 3.232| 3.460
70 | 0.847 | 1294 | 1.667 | 1,994 | 2381 | 2.648 | 3211 | 3.435
80 | 0846 | 1292 | 1.664 | 1.990| 2374 | 2.639| 3.195| 3.416
90 | 0.846 | 1291 | 1.662| 1,987 | 2368 | 2.632| 3.183| 3,402
100 | 0,845 | 1,290 | 1,660 | 1984 | 2364 | 2,626 | 3,174 | 3390
150 | 0,844 | 1,287 | 1.655| 1976 | 2351 | 2.609 | 3,145 | 3357
200 | 0.843 | 1.286 | 1.653 | 1972 | 2345 | 2.601| 3.131 | 3,340
500 | 0.842 | 1283 | 1.648 | 1.965| 2334 | 2586 | 3.107 | 3,310
o0
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(aucino creneneit cBoOOIbI OOJbIIEH TUCTIEPCUN — Vi, MEHBIIIEH — V)

NPUJTOKEHUE ]l (cipaBouHoe)

KBanTniau pacnpeneinenus ®@umepa (Fgyi.2)

Yposens a.=0,05

Vi Vi
1 2 3 4 5 6 8 12 16 24 50 00

1 161,4 199,5 215,7 | 224,5 | 230,1 | 233,9 | 238,8 | 243,9 | 246,4 | 249,0 | 251,7 | 254,3
2 18,51 19,00 19,16 | 19,24 | 19,29 | 19,32 | 19,37 | 19,41 | 19,43 | 19,45 | 19,47 | 19,49
3 10,12 | 9,552 | 9,277 | 9,117 | 9,013 | 8,941 | 8,845 | 8,745 | 8,692 | 8,638 | 8,581 | 8,526
4 | 7,709 | 6,944 | 6,591 | 6,388 | 6,256 | 6,163 | 6,041 | 5,912 | 5,844 | 5,774 | 5,699 | 5,628
5 6,608 | 5,786 | 5,409 | 5,192 | 5,050 | 4,950 | 4,818 | 4,678 | 4,604 | 4,527 | 4,444 | 4,365
6 5,987 | 5,143 | 4,757 | 4,534 | 4,387 | 4,284 | 4,147 | 4,000 | 3,922 | 3,841 | 3,754 | 3,669
7 5,591 | 4,737 | 4,347 | 4,120 | 3,972 | 3,866 | 3,726 | 3,575 | 3,494 | 3,410 | 3,319 | 3,230
8 5,318 | 4,459 | 4,066 | 3,838 | 3,688 | 3,581 | 3,438 | 3,284 | 3,202 | 3,115 | 3,020 | 2,928
9 5,117 | 4,256 | 3,863 | 3,633 | 3,482 | 3,374 | 3,230 | 3,073 | 2,989 | 2,900 | 2,803 | 2,707
10 | 4,965 | 4,103 | 3,708 | 3,478 | 3,326 | 3,217 | 3,072 | 2,913 | 2,828 | 2,737 | 2,637 | 2,538
11 4,844 | 3,982 | 3,587 | 3,357 | 3,204 | 3,095 | 2,948 | 2,788 | 2,701 | 2,609 | 2,507 | 2,404
12 | 4,747 | 3,885 | 3,490 | 3,259 | 3,106 | 2,996 | 2,849 | 2,687 | 2,599 | 2,505 | 2,401 | 2,296
13 4,667 | 3,806 | 3,411 | 3,179 | 3,025 | 2,915 | 2,767 | 2,604 | 2,515 | 2,420 | 2,314 | 2,206
14 4,600 | 3,739 | 3,344 | 3,112 | 2,958 | 2,848 | 2,699 | 2,534 | 2,445 | 2,349 | 2,241 | 2,131
15 4,543 | 3,682 | 3,287 | 3,056 | 2,901 | 2,790 | 2,641 | 2,475 | 2,385 | 2,288 | 2,178 | 2,066
16 | 4,494 | 3,634 | 3,239 | 3,007 | 2,852 | 2,741 | 2,591 | 2,425 | 2,333 | 2,235 | 2,124 | 2,010
17 | 4,451 | 3,592 | 3,197 | 2,965 | 2,810 | 2,699 | 2,548 | 2,381 | 2,289 | 2,190 | 2,077 | 1,960
18 | 4,414 | 3,555 | 3,160 | 2,928 | 2,773 | 2,661 | 2,510 | 2,342 | 2,250 | 2,150 | 2,035 | 1,917
19 | 4,381 | 3,522 | 3,127 | 2,895 | 2,740 | 2,628 | 2,477 | 2,308 | 2,215 | 2,114 | 1,999 | 1,878
20 | 4351 | 3,493 | 3,098 | 2,866 | 2,711 | 2,599 | 2,447 | 2,278 | 2,184 | 2,082 | 1,966 | 1,843
21 4,325 | 3,467 | 3,072 | 2,840 | 2,685 | 2,573 | 2,420 | 2,250 | 2,156 | 2,054 | 1,936 | 1,812
22 | 4301 | 3,443 | 3,049 | 2,817 | 2,661 | 2,549 | 2,397 | 2,226 | 2,131 | 2,028 | 1,909 | 1,783
23 4,279 | 3,422 | 3,028 | 2,796 | 2,640 | 2,528 | 2,375 | 2,204 | 2,109 | 2,005 | 1,885 | 1,757
24 | 4,260 | 3,403 | 3,009 | 2,776 | 2,621 | 2,508 | 2,355 | 2,183 | 2,088 | 1,984 | 1,863 | 1,733
25 4,242 | 3,385 | 2,991 | 2,759 | 2,603 | 2,490 | 2,337 | 2,165 | 2,069 | 1,964 | 1,842 | 1,711
26 | 4,225 | 3,369 | 2,975 | 2,743 | 2,587 | 2,474 | 2,321 | 2,148 | 2,052 | 1,946 | 1,823 | 1,691
27 | 4210 | 3,354 | 2,960 | 2,728 | 2,572 | 2,459 | 2,305 | 2,132 | 2,036 | 1,930 | 1,806 | 1,672
28 4,196 | 3,340 | 2,947 | 2,714 | 2,558 | 2,445 | 2,291 | 2,118 | 2,021 | 1,915 | 1,790 | 1,654
29 | 4,183 | 3,328 | 2,934 | 2,701 | 2,545 | 2,432 | 2,278 | 2,104 | 2,007 | 1,901 | 1,775 | 1,638
30 | 4,171 | 3,316 | 2,922 | 2,690 | 2,534 | 2,421 | 2,266 | 2,092 | 1,995 | 1,887 | 1,761 | 1,622
40 | 4,085 | 3,232 | 2,839 | 2,606 | 2,449 | 2,336 | 2,180 | 2,003 | 1,904 | 1,793 | 1,660 | 1,509
50 | 4,034 | 3,183 | 2,790 | 2,557 | 2,400 | 2,286 | 2,130 | 1,952 | 1,850 | 1,737 | 1,599 | 1,438
60 | 4,001 | 3,150 | 2,758 | 2,525 | 2,368 | 2,254 | 2,097 | 1,917 | 1,815 | 1,700 | 1,559 | 1,389
70 | 3,978 | 3,128 | 2,736 | 2,503 | 2,346 | 2,231 | 2,074 | 1,893 | 1,790 | 1,674 | 1,530 | 1,353
80 | 3,960 | 3,111 | 2,719 | 2,486 | 2,329 | 2,214 | 2,056 | 1,875 | 1,772 | 1,654 | 1,508 | 1,325
90 | 3,947 | 3,098 | 2,706 | 2,473 | 2,316 | 2,201 | 2,043 | 1,861 | 1,757 | 1,639 | 1,491 | 1,302
100 | 3,936 | 3,087 | 2,696 | 2,463 | 2,305 | 2,191 | 2,032 | 1,850 | 1,746 | 1,627 | 1,477 | 1,283
150 | 3,904 | 3,056 | 2,665 | 2,432 | 2,274 | 2,160 | 2,001 | 1,817 | 1,711 | 1,590 | 1,436 | 1,223
200 | 3,888 | 3,041 | 2,650 | 2,417 | 2,259 | 2,144 | 1,985 | 1,801 | 1,694 | 1,572 | 1,415 | 1,189
500 | 3,860 | 3,014 | 2,623 | 2,390 | 2,232 | 2,117 | 1,957 | 1,772 | 1,664 | 1,539 | 1,376 | 1,113
o | 3,841 | 2,996 | 2,605 | 2,372 | 2,214 | 2,099 | 1,938 | 1,752 | 1,644 | 1,517 | 1,350 | 1,000
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HNPUJIOKEHME E (cnpaBo4Hoe)

KBanTniau pacnpeneinenus ®@umepa (Fgyi.2)
(aucino creneneit cBoOOIbI OOJbIIEH TUCTIEPCUN — Vi, MEHBILIEH — V)

Yposenb a.=0,01

Vi Vi
1 2 3 4 5 6 8 12 16 24 50 00

1 4052, | 4999 | 5403 | 5624 | 5764 | 5859 | 5981 | 6106 | 6170 6234 6302 6365
2 98,50 | 99,00 | 99,16 | 99,25 | 99,30 | 99,33 | 99,37 | 99,41 | 99,43 | 99,45 | 9947 | 99,49
3 34,11 | 30,81 | 29,45 | 28,71 | 28,23 | 27,91 | 27,48 | 27,05 | 26,82 | 26,59 | 26,35 | 26,12
4 | 21,19 | 18,00 | 16,69 | 15,97 | 15,52 | 15,20 | 14,79 | 14,37 | 14,15 13,92 13,69 | 13,46
5 16,25 | 13,27 | 12,06 | 11,39 | 10,96 | 10,67 | 10,28 | 9,888 | 9,680 | 9,466 | 9,238 | 9,020
6 13,74 110,92 | 9,780 | 9,148 | 8,746 | 8,466 | 8,102 | 7,718 | 7,519 | 7,313 | 7,091 | 6,880
7 12,24 | 9,547 | 8,451 | 7,847 | 7,460 | 7,191 | 6,840 | 6,469 | 6,275 | 6,074 | 5,858 | 5,650
8 11,25 | 8,649 | 7,591 | 7,006 | 6,632 | 6,371 | 6,029 | 5,667 | 5477 | 5,279 | 5,065 | 4,859
9 10,56 | 8,022 | 6,992 | 6,422 | 6,057 | 5,802 | 5,467 | 5,111 | 4,924 | 4,729 | 4,517 | 4,311
10 | 10,044 | 7,559 | 6,552 | 5,994 | 5,636 | 5,386 | 5,057 | 4,706 | 4,520 | 4,327 | 4,115 | 3,909
11 9,646 | 7,206 | 6,217 | 5,668 | 5,316 | 5,069 | 4,744 | 4,397 | 4213 | 4,021 | 3,810 | 3,602
12 9,330 | 6,927 | 5,953 | 5,412 | 5,064 | 4,821 | 4,499 | 4,155 | 3,972 | 3,780 | 3,569 | 3,361
13 9,074 | 6,701 | 5,739 | 5,205 | 4,862 | 4,620 | 4,302 | 3,960 | 3,778 | 3,587 | 3,375 | 3,165
14 8,862 | 6,515 | 5,564 | 5,035 | 4,695 | 4,456 | 4,140 | 3,800 | 3,619 | 3,427 | 3,215 | 3,004
15 8,683 | 6,359 | 5,417 | 4,893 | 4,556 | 4,318 | 4,004 | 3,666 | 3,485 | 3,294 | 3,081 | 2,868
16 8,531 | 6,226 | 5,292 | 4,773 | 4,437 | 4,202 | 3,890 | 3,553 | 3,372 | 3,181 | 2,967 | 2,753
17 8,400 | 6,112 | 5,185 | 4,669 | 4,336 | 4,101 | 3,791 | 3,455 | 3,275 | 3,083 | 2,869 | 2,653
18 8,285 | 6,013 | 5,092 | 4,579 | 4,248 | 4,015 | 3,705 | 3,371 | 3,190 | 2,999 | 2,784 | 2,566
19 8,185 | 5,926 | 5,010 | 4,500 | 4,171 | 3,939 | 3,631 | 3,297 | 3,116 | 2,925 | 2,709 | 2,489
20 8,096 | 5,849 | 4,938 | 4,431 | 4,103 | 3,871 | 3,564 | 3,231 | 3,051 | 2,859 | 2,643 | 2,421
21 7,945 | 5,719 | 4,817 | 4313 | 3,988 | 3,758 | 3,453 | 3,121 | 2,941 | 2,749 | 2,531 | 2,305
22 7,823 | 5,614 | 4,718 | 4,218 | 3,895 | 3,667 | 3,363 | 3,032 | 2,852 | 2,659 | 2,440 | 2,211
24 | 7,636 | 5,453 | 4,568 | 4,074 | 3,754 | 3,528 | 3,226 | 2,896 | 2,716 | 2,522 | 2,300 | 2,064
28 7,562 | 5,390 | 4,510 | 4,018 | 3,699 | 3,473 | 3,173 | 2,843 | 2,663 | 2,469 | 2,245 | 2,006
30 | 7,314 | 5,178 | 4,313 | 3,828 | 3,514 | 3,291 | 2,993 | 2,665 | 2,484 | 2,288 | 2,058 | 1,805
40 | 7,171 | 5,057 | 4,199 | 3,720 | 3,408 | 3,186 | 2,890 | 2,563 | 2,382 | 2,183 1,949 | 1,683
50 | 7,077 | 4,977 | 4,126 | 3,649 | 3,339 | 3,119 | 2,823 | 2,496 | 2,315 | 2,115 1,877 | 1,601
60 | 7,011 | 4,922 | 4,074 | 3,600 | 3,291 | 3,071 | 2,777 | 2,450 | 2,268 | 2,067 1,826 | 1,540
70 | 6,963 | 4,881 | 4,036 | 3,563 | 3,255 | 3,036 | 2,742 | 2,415 | 2,233 | 2,032 1,788 | 1,494
80 | 6,925 | 4,849 | 4,007 | 3,535 | 3,228 | 3,009 | 2,715 | 2,389 | 2,206 | 2,004 | 1,759 | 1,457
90 | 6,895 | 4,824 | 3,984 | 3,513 | 3,206 | 2,988 | 2,694 | 2,368 | 2,185 1,983 1,735 1,427
100 | 6,807 | 4,749 | 3,915 | 3,447 | 3,142 | 2,924 | 2,632 | 2,305 | 2,122 1,918 1,665 1,331
150 | 6,763 | 4,713 | 3,881 | 3,414 | 3,110 | 2,893 | 2,601 | 2,275 | 2,091 1,886 | 1,629 | 1,279
200 | 6,686 | 4,648 | 3,821 | 3,357 | 3,054 | 2,838 | 2,547 | 2,220 | 2,036 | 1,829 1,566 | 1,164
500 | 6,635 | 4,605 | 3,782 | 3,319 | 3,017 | 2,802 | 2,511 | 2,185 | 2,000 | 1,791 1,523 1,000
o | 6,635 | 4,605 | 3,782 | 3,319 | 3,017 | 2,802 | 2,511 | 2,185 | 2,000 | 1,791 1,523 1,000
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