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Teopernyeckue 0OCHOBbI

TeopeTnueckuMH OCHOBAaMH CTaTUCTUYECKOIO aHAIM3a paccMaTpUBAEMOU
TPAHCHOPTHO-JIOTUCTHYECKOM CHUCTEMBI SIBJISIFOTCS: METOJ JEKOMIIO3HMIIMH IO
(GYHKIIMOHANBHBIM KPUTEPUSIM, BEPOSTHOCTHO-CTAaTUCTUYECKUE METOIbI OILICHKU
pacnpeneraeHuil CilydailHbIX BEJIMYHH, TEOPHUS MACCOBOTO OOCTYKUBAHHUS.

TpeGoBanus 110 BLINOJHEHUIO U 0()OPMJICHHIO KOHTPOJIBLHOU PadoThI

KontponbHasi pabora BBINOMHSETCA C MPUMEHEHHEM WH(OOPMAIIMOHHBIX
TeXHOJIOTUN. Bce BeIuuCIeHns U rpaKy BBITIOIHAIOTCS B AJIEKTPOHHBIX TaOIUIIaX
(manmpumep, MS Excel), TEKCT KOHTPOJIBHONU PabOTHI OPOPMIISIETCS C MOMOIIBIO
TEKCTOBBIX peAakTopoB (Hampumep, MS Word) B COOTBETCTBUM C IpUMEpaMH U3
METOIMYECKUX PEKOMEHJAM W Oo0mmMMU TpeOOBaHUSMU 1O OQPOPMIICHUIO
pacueTHO-MOSICHUTENbHON 3anucku. Cienyer oOpaTUTh BHUMaHHE, YTO IpaBUIIa
oQopMIEHUST METOAUYECKUX YKa3aHWM OTIMYAIOTCd OT NpaBWiI O(OpPMIICHHS
MNOSICHUTENbHBIX ~ 3aUCOK. OQOopMIIsAITh KOHTPOJIBHYIO padoTy clieqyeT B
cootBerctBuM ¢ ['OCT 2.105-95 . Ha npoBepky cienyer caaBaTh (3arpyxarb Ha
do.skif.donstu.ru) nBa ¢aiina: Texct B popmare .docx u pacuersl B popmare .xlsx. B
UMeHH (haitIoB TOJIKHBI COIEPIKATHCS (PaMUIIUS CTY/IEHTA, TPYIINa U HOMEP 3a4ETKH.
Hanpumep: MBanoB JIT3TJI31 123456789.docx

AJITOPUTM BbIOOPA BAPHAHTA KOHTPOJIbHOMI Pa0dOTHI

Jnsa 3aganuss | BBIOOPKM HUCXOAHBIX JAHHBIX CIEAYET MOJNYyYUTh Y
npenogasaresns. s 3aganust 2 HOMep TEOPETUYECKOrO BOIIPOCA paBEH MOCIEAHEN
nudpe B HOMEpE 3a4€THOM KHMKKH CTY/ICHTA.

3aganme 1

ITocTpouTh  CTPYKTYpPHO-JIOTUYECKOM CXEMY 3€pHOBOTO  TEPMHUHAJIA.
[TpoBecTu cTaTUCTHUECKYIO 00pabOTKa TaHHBIX O BXOJHOM IOTOKE Ha TEPMHUHAI U
0 pabore myHKTa pas3rpy3ku. [IpoBecTH MonenupoBaHHE MApaMETPOB PpabOThHI
JIEMEHTOB TPAHCIOPTHO-JIOTUCTUYECKON cUCTeMBI. [IpoBecT pacuer rnokasareneun
s PeKkTHBHOCTH OgHOKaHAIbHOW M MHOTokaHaibHOH CMO ¢ otka3amu. [IpoBectn

moaenpoBanre CMO 3epHOBOTO TEpMUHAJIA C OTHUM ITOCTOM pa3rpy3Ku



IIpumep BbINOTHEeHUSA U 0POPMIIEHUSA KOHTPOJIbHOI padoThI

ITocTpoeHne CTPYKTYPHO-JIOTHYECKOM CXeMbl 3¢PHOBOI0 TEPMHHAJIA
Paccmotpu 3epHOBOI TepMuHa POCTOBCKOTO MyabTHMOAIbHOIO MOPCKOTO

nopra (pUCyHOK 1).

i
s 5

Pucynok 1- 3epnoBoit repmunan OO0 «PMMII»

C pabotoil mopra MOKHO O3HAKOMHUTHCS Ha OPUIMATIBLHOM caiiTe (qr-Kox B
npwiokennn A). Llens moctpoenusi crpykrypHo-iorudeckor cxembl (CJIC) —
aHajlu3 TPAHCIOPTHO-JIOTUCTUYECKOTO TIpoIlecca KaK CHUCTEMbl MacCOBOTO
obciyxuBanus. B coorBerctBuu c 11e51bt0 B CJIC ocTaBiisieM TONBKO T€ DJIEMEHTHI
BCEM CHCTEMBI TIOpTA, KOTOphIE HEOOXOAWMMBI Juisl aHanu3a. l[IpocnexuBaem
MOCJEA0BATEIbHOCTh MPOX0XKACHUSI BCEX MOCTOB 3€PHOBO30OM M pacrojiaracM Ha
CXeMe IMPOUJICHHBIN AJIEMEHTHI B IOPSAAKE MPOXOKACHUS. B pesynbrare noiyyaem

MOCJIEAOBATENbHYI0 CUCTEMY AJIEMEHTOB, TPEACTABICHHYIO HA PUCYHKE 2.
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Pucynok 2 — CTpyKTypHO-JIOTHYECKasi CXeMa 3€pHOBOIO TEpPMUHAIA:
1 -KIIIT (Bbe3m), 2 — naboparopusi, 3 1 u 3 2 — Becosas, 4 — noct
pasrpy3ku, 5 — KIIIT (Bbie3n)

CrarucTudeckasi 00padoTKa JaHHBIX 0 BXOJHOM MOTOKE HA TEPMHUHAJI
B kadectBe ciydaiiHOro mnapamerpa, BIuUsmONEro Ha 3S()PEKTUBHOCTH

CUCTEMBI, BEIOEepeM nHTepBai npubbiTus TC Ha TepMuHAT 11 pa3rpy3ku Af, MUH.



WcxoaHapIMu TaHHBIEC TIOJIYYEHBI ¢ KOHTPOJIBHO-IIPOIYCKHOTO MYHKTA TEPMHUHAA U
npeacTaBiieHbl B Ta0uIe 1.

Tabmuua 1. lannsie o Bpemenu npuobitust TC

ID TC B cucreme Bpewmst mpuObITHs
195478 13:15:00
195479 13:19:00
141564 13:23:00
195480 13:26:00
195481 13:27:00
321205 13:41:00
195482 13:52:00
595195 14:01:00
195483 14:16:00
195484 14:17:00

N3BecTHO, 4TO Af TMOAYUHSETCS HKCIOHECHIMAIBHOMY 3aKOHY, (yHKIUs

pacupeneneHust KOToOporo UMeeT BU:
F(At) =1 — e ¢,
r1e A - UHTeHCUBHOCTD NMpUObITUsE TC 1 MOXeT OBbIThH onpeieneHa no Gopmyie:
A=1/M(At),

rne M(At) — maroxumaHue CaydailHON BenudymHbI Af . Pe3ynbraT BBIYHCICHHIA
npezcTaBicH Ha pucyHke 2. [paduku pyukuuu pacrnpenenenus F(At) U mIOTHOCTH
BeposTHOCTH f (At) npencTaBieHbl Ha pucyHkax 3-4. KpacHble Touku Ha rpadukax

COOTBETCTBYIOT UCXOJHBIM JaHHbIM 00 HHTepBaiax npuositus TC.

I TC B cucteme Bpema npubrtual ¢ | yun
195478 13:15:00 0

195479 13:19:.00 4

141564 13:23:00 4

195480 13:26:00 3

195481 13:27:00 1

321205 13:41:00 14

195482 13:52:00 11

595195 14:01:00 9

| 195483 14:16:00 15
195484 14:17.00 1

M(At) 6,2 MHH

A= 1/M(At)= 016129 1l/uu=n



Pucynok 2. CKpuH JIMCTa 3MEKTPOHHBIX TaOJIHII C

PE3yiIbTaTaMU BbIYUCICHUSA HHTCHCUBHOCTHU HpI/I6BITI/IH TC

F(A)
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Pucynok 3. @yHkuus pacnpeneneHuss uHTepBajgoB npuobitus TC
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Pucynoxk 3. [InotHOCTh BeposiTHOCTH UHTEpBaioB mpuObiTHst TC

Crarucruveckas o0padoTka JaHHBIX 0 padoTe MYHKTA Pa3rpy3Ku



OTka3bl  aBTOMOOWJIEpA3Tpy3uMka Ha 3E€PHOBOM TEPMHUHAIE MPUBOIAT K
YBEJIMYCHHUIO BpeMeHH oOciyxuBaHusi npubbiBmiux TC. WcxonHble maHHBIE O
BPEMEHU BOCCTAaHOBJICHUS 000PYI0BAaHUS MOTYT OBITh IMOTYYEHBI U3 )KypHAJIa ydeTa
HapaOOTKH 00OpymOBaHMs TepMHUHAIA. B Tabmuiie 2 mpeacTaBiIeHbI JaHHBIC, T10
KOTOPBIM MOJKET OBITH OTIPEICIICHO BpeMs BOCCTaHOBJICHUS
aBTOMOOUJIEpA3TPYy3UHKa.

Tabnuua 2. Jlanuble 0 BpeMeHU paboThl 000pyI0BaHUS

Ne JaTa 1 Bpemst BKJIIOUEHUS JlaTta 1 Bpemsi BEIKIIOUEHHUS

1 25.07.2016 13:15 30.07.2016 13:15

2 31.07.2016 13:15 14.08.2016 14:00

3 15.08.2016 3:00 10.09.2016 15:05

4 11.09.2016 4:05 15.09.2016 23:00

5 16.09.2016 0:00 16.09.2016 17:15

6 17.09.2016 8:15 30.10.2016 18:05

7 31.10.2016 10:05 01.11.2016 7:15

8 02.11.2016 18:15 02.11.2016 20:15

9 02.11.2016 22:15 22.12.2016 20:15
10 23.12.2016 7:15 02.02.2017 2:15
11 03.02.2017 14:15 12.02.2017 23:15
12 13.02.2017 7:15 16.02.2017 10:31
13 17.02.2017 22:31 18.2.2017 12:18
14 19.02.2017 20:18 11.3.2017 18:47
15 12.03.2017 1:47 12.03.2017 18:6
16 13.03.2017 23:06 16.3.2017 8:19
17 17.03.2017 0:19 18.3.2017 9:35
18 19.03.2017 9:35 27.3.2017 4:17
19 28.03.2017 15:17 30.3.2017 77
20 31.03.2017 15:07 6.4.2017 6:50
21 07.04.2017 14:50 12.4.2017 15:43
22 13.04.2017 16:43 13.04.2017 7:28
23 13.04.2017 14:28 18.4.2017 15:52
24 19.04.2017 19:52 28.4.2017 14:46
25 29.04.2017 4:46 29.4.2017 14:12
26 30.04.2017 22:12 20.5.2017 15:41
27 21.05.2017 15:51 24.5.2017 21:56
28 25.05.2017 22:05 26.5.2017 7:13
29 27.05.2017 13:13 12.6.2017 17:14
30 13.06.2017 19:14 16.6.2017 11:25
31 17.06.2017 1:25 17.06.2017 19:24
32 17.06.2017 20:24 28.6.2017 15:1
33 29.06.2017 6:01 12.7.2017 22:52
34 13.07.2017 5:52 24.7.2017 21:45
35 25.07.2017 5:45 25.7.2017 22:43
36 26.07.2017 23:43 26.8.2017 10:48
37 27.08.2017 18:48 6.9.2017 3:26
38 07.09.2017 9:26 11.9.2017 5:27
39 12.09.2017 8:27 17.9.2017 1:11
40 18.09.2017 19:11 21.9.2017 14:54
41 22.09.2017 19:54 13.10.2017 4:29




42 14.10.2017 7:29 16.10.2017 16:56
43 17.10.2017 20:56 29.10.2017 22:27
44 30.10.2017 13:27 1.11.2017 9:26
45 02.11.2017 22:26 26.11.2017 4:22
46 27.11.2017 16:22 4.12.2017 19:47
47 05.12.2017 3:47 21.12.2017 21:39
48 22.12.2017 4:39 22.12.2017 2:42
49 23.12.2017 7:42 25.12.2017 18:23
50 26.12.2017 1:23 27.12.2017 20:55

CnyyaiiHOW BENWYMHON SBIISETCS BpPEMsSI BOCCTAHOBIICHUS OOOPYIOBAHHS
ts, 9. I10 maHHBIM U3 TAOIHIIB 2 MOYKHO MOTYYUTh BRIOODPKY #4 (i=1, 2,..., n) oObemMa
n=49. CpeactBaMu HAJACTPOEK 3JIEKTPOHHBIX TAOIHI] JUOO C HCIOJIB30BAHUEM
COOTBETCTBYIOIINX CTaTUCTHUECKHX (DYHKIIUI MOXKHO TMOIYYHTH PsAJ MapaMeTpoB
OMMCaTeNbHOMN CTaTUCTUKH (Tabnuia 3).

Ta6JII/I]_Ia 3. OnucarenpHas CTaTUCTHKA

te, 4
Cpennee 8,224
CrangapTHasi ommoOKa 0,780
Menuana 8
Mopma 8
CranyapTHOE OTKIIOHEHHUE 5,463
Jucnepcus BBIOOpKH 29,844
DKcIecc -0,032
ACHUMMETPUYHOCTD 0,459
MuHEMYM 0
Maxkcumym 24

JIIsi  TTIOCTpOCHUS THUCTOTPpAaMMBI TpeOyeTcs 3ajaTh 3HAYCHHSI TPAHMII
WHTEPBAJIOB, KOTOPHIE B DJCKTPOHHBIX TaOIMIIAX HA3BIBAIOTCS «KAPMaHOM).
KonudaecTBo mHTEpBAIOB MOKHO OompeAenuTh o dhopmyne Crepmkeca:

k=1+[3.322g(n)]=1+[3.322g(49)]=1+5=6

Ha pucynkax 5-6 npeacraBiieHbl BO3MOYKHBIE BApHAHTHI KAPMAHOB H

COOTBCTCTBYIOIIKUEC UM I'MCTOIPaMMEIL.

Kopmoax Hoonomo
0 3 lucTrorpamma
10 20
8 15
15
12 6| B
E1n
16 10 = .
a0 1 W YacTaTa
24 1 !
o0 4 8 12 16 20 24 Euwe
Ewe 0 Hapman




PucyHok 5-Pesynbprar moctpoeHus rucTorpaMmsl s

kapmana 1o popmyne Crepaxeca

Kopmow Hoomomo
0 3 ucrorpamma
13 0
10 15 15
15 14 Elﬂ
20 7 ] M YacroTta
25 q
Ewle B 5 10 15 20 25 Ewe
Kapman

PI/ICYHOK 6-Pe3YHBTaT IMOCTPOCHUA TUCTOI'PAMMEBI JJIA IIATH MHTCPBAJIOB

Jnst mocTpoeHus: smnupuyeckor (GyHKIMM pacrpeneneHus (pUCyHOK 7) cHaudala

HY’KHO TIOJTyYUTh BapUALMOHHBINA PsiJ

t@] S tszf S t@l’la

3aTeM OMpeNeauTh IMIUPUUIECKUE BeposiTHOCTU F; = i/n (i=1, 2,..., n).

Fi
1 B -

0,8

0,6

0,4

0,2 ="

0 5 10 15 20 25 ts,u
Pucynok 7- Omnupuueckas GyHKIUS pacipeaeneHus

BPEMEHU BOCCTAHOBJICHUSI O00PYIOBaHUS 1,

OmnucarenpHas CTaTUCTHKA U THCTOrpaMMa Ha IISITH MHTCpBaJiIaX IMOKA3bIBAIOT, YTO

fs UMEET CHMMETPUYHOE pACHPEACIECHUE W MOXHO BBIIBUHYTH THIIOTE3Y O



HOPMaJIbHOM 3aKOHE paclpeseieHus ¢ mapamerpamu a=8,224 u 0=5,463 (pucyHoK

8).

0 5 10 15 20 te, u

Pucynok 8- DOmnupuueckas F; u reopernyeckas Fi(t,) pyHkuuu

pacrnpeneneHus BpEMEHH BOCCTAHOBIIEHUSI 000PYIOBaHUS f,

JIJisi IpOBEPKU TUIIOTE3bI O HOPMAJILHOM pacCIpe/iefieHUH MPUMEHUM J1Ba
kpurepust: [Iupcona u Konmoroposa. Cnenyer 3aaars BepositTHOCTh 0=0,05-0,1.

Onpenenurs crenedb cBOOOAbl m=6-1. PaccumTarh 3HaueHHe KpUTEpUS ) IO

dbopmye:
2
K
i (ne/n— (FOo) = F(xi-))
¥i=n)
Z (FO) — Flxioy)
IJIe 7n; — KOJWYECTBO 3HAYCHHWH BBIOOPKH, IOMABIIMX B I-BIH WHTEPBAN IS

THCTOrpaMMbl («4acToTa» Ha pUCyHKaxX 5-0), F(x;) — 3Ha4YeHHE TEOPETHUYECKOM
(GYHKITUU pacpeieieHus B TOUKE X; .

PacueTHOE 3HAUCHUE KPUTEPHS y° CPABHUBAEM C KPUTUUECKMM 3HAYCHUEM,
MOJIYYCHHBIM C TTOMOIIBI0 CTAHAAPTHON (PYHKIIMHM B DJECKTPOHHBIX TAOIUIAX IS
3alaHHbIX o U m . Ecau pacueTHoe 3HaueHHe OOJblle KPUTUYECKOTO, TO HyJeBas
TUIIOTE3a OTKJIOHSETCSI.

Jns npumenenust kpurepus Koimoroposa cienyer HauTu



Dy = max|F; — F(ts)|

N BBIYUCIINTbD KPUTHUYCCKOC 3HAYCHUC I10 q)OpMy.IIeZ

’ In(a/2)
Ka = —T.

Ecnmu nmpoussenenue D,vn >K,, To HyleBasi TdrnoTe3a OTKJIOHsAETCs. Pe3ynbrars
MIPOBEPKHU THUIIOTE3HI O pACIpPEIeIEHUH BPEMEHU BOCCTAHOBIICHUS 000PYIOBaHUS f,
NpUBEACHBI B Ta0nuIie 4.

Tabmnuua 4. Pe3ynprarel npUMEHEHHsI KPUTEPUEB COTTIACHS

[Tapametp 3HaueHue
BeposaTHoCcTh O 0,05
Kputepuii [lupcona
Crenenb cBOOOIBI 111 S
° pacuerHblii 1,66
¥’ KpuTHYCCKHiA 11,07
BriBon: HyneBas rumoresza 0 HOpMaaIbHOM paclpe/IelieHUH He OTKJIOHSeTCS
Kpurepuit Konmoroposa
D, n 1,04
K, 1,36
BriBon: Hynesas runore3a 0 HOpMaabHOM paclpeIeICHHN He OTKJIOHSETCS

Craructuyeckas o0pabOTKa JaHHBIX O BPEMEHU BOCCTAHOBIICHUS
aBTOMOOMJIEpa3rpy3uyrKa Mokaszajga, 4To BbIOOpKA MUMEET pa3max 24 daca, MOXKET
OBITH OMHCaHa C BEPOITHOCTHIO 95% HOpMaIbHBIM 3aKOHOM C MaTOXKUIaHueM 8,224
yu aucnepcuen 29,844.

MopaenupoBanue napameTpoB padoThl 3JIEMEHTOB TPAHCIIOPTHO-
JIOTUCTUYECKOM CUCTEMBbI

MonenupoBanue wuHtepBanoB npuoObituas TC Af, MUH Ha TepMHUHAaI.
Craructudeckoe MOJICIMPOBAHUE COCTOUT M3 JBYX ATAMOB: TeHEpallvs CIIy4yalHbIX
Yyucesl W BBIYMCICHHE HEOOXOAMMOTO TapaMerpa B 3aBUCHMOCTH OT HHX. JlJis
MOJIEJIMPOBaHUS Af UCTIOJIB3YyEeM SKCIIOHEHIIUAIBHOE paclpeeieHrue U3 nmpuMepa 2:

F(At) =1 — e,



BepositHocTs F reHepupyeM Kak cCiy4ailHyl0 BEJIMYHMHY, PaBHOMEPHO

pacnpenenennyto Ha uHteppane [0;1]. UatepBanbr npudbitus TC BhIYUCISIEM MO
dbopmyre:
1
At = —Zln(l —F)

Pesynbrar mogenmupoBanus 10 3HaueHu# noka3zan Ha pucyHke 9.KpacHbie TOUKH-

9KCIICPUMCHTAJIbHBIC TdHHBIC

F(At)

1
0,9 o ®
0,8 —

@
0,7 AKCIIEPUMEHTAJIbHbBIE

0,6

0,5 o

0,4 o< MOJIETUPOBAHHBIE

0,3 X

0,2 X

0,1
0 &

0 5 10 15 20

Pucynok 9 — ®ynkuu pacnpenenenust uHTepBanoB npuObITus TC

KagecTBO MOIEIMpPOBaHHA MOXKHO IPOBEPUTh, NPHUMEHHB KPUTEPHIA
Bunkokcona. HyneBas rumore3a cocTouT B TOM, 4TO o00€ BBIOOpKHU
DKCIIEPUMEHTAJIbHAS M CMOJACIMPOBaHHAs MPHUHAJIEKAT OJHOM TI€HEPATBHON
COBOKYIHOCTH. /{7151 MpUMEHEeHUs1 KpUTEpHUs CIIETYET ONPEACIIUTh CYMMapHOE YHCIIO
uHBepcuil U 1o 1ByM BBIOOpKaM U 3a7aTh ypoBeHb 3HaYMMocTH 0=0,05-0,1. Ecnu
CyMMapHOe uncio naBepcnil U nmonagaer B HHTEPBAII

(u-dD(l-0/2)-S; u+ d&(1-a/2)-S),
TO HYJIEBasi TUTIOTE3a HE OTBEPTaeTCs. 3ME€Ch U=N Hyon/2 , S = (N+Nyoxt 1) 1 Myox/12,

d(1-0/2) - pynknus Jlamnaca.



Ha PUCYHKE 10 MMpEaACTaBIICH OAWH W3 BO3MOKHBIX BApHMAHTOB pacucTa 4ynucja

VHBEPCUU.

IJECNEpHMMEHTaNbHBIE MOOEAHMPDOEaHHDIE

Aé, MuH Aé, MuHE FlaL) MHEEpCHK
] 8,784650491 0,73753 1]
< 3,328520476| 0,415418( 0,2033383 1
4 1722934177 0,937895 1
3 1,206767F071| 0,150033 1
1 4,358803083| 0,550584) 1,306767
14 13,72543489| 0,890713| 2,2872135 3
11 9,566231081( 0,7862438 3
9 2,28723531| 0,208512| 3,32852 q
15 8,483080543( 0,745445 4
1 0,203883435( 0,03235 4
4,958305
8,4830381
8, 7465
9
9,566231 7
11
13,72543 g
14
15
17,22934 10
U= 54

Pucynok 10 — CkpuH 31€KTpOHHBIX TaOJUIL C pe3yJIbTaTaMu
MOJICJIMPOBAHMS M ONPEIETICHUS YUCIIa UHBEPCUI

s U=54, n=10, nyoy =10 , ¢=0,05 nmomyuum untepan (24;76). Tak kak
CyMMa MHBepcuil yaoBieTBopsieT ycinoButo 24<U<76, To HyleBas TMIOTE3a HE
OTBEpraercs.

Pacuer nokasareseit 3ppekTuBHOCTH 0JHOKAHAIBHOU CMO ¢ oTkazamMu

B kauectBe ciy4ailHBIX mapamMeTpoB, BIMSIONMX Ha 3(PPEKTUBHOCTH
cucTeMbl, BeiOepeM Bpemsi oOciykuBaHuss TC Ha TepMHUHANE ¢, MUH U UHTEPBAJ
yobiTuss TC mocne oOcmyxuBaHus Ha TepMmuHane Af,, MuH. VICXOoqHBIME JaHHBIC
MOJIy4€Hbl C KOHTPOJIbHO-TIPOIYCKHOTO TMyHKTa TE€pPMHUHAJAa U TPEICTaBICHBI B
Tadmuiie 5.

Tabnuna 5. JlaHHble 0 BpeMEHU POXOXKIEHUS Yepe3 TEPMHUHAI



ID TC B cucreme Bpewmst mpuObITHs Bpewms yObITust
195478 13:15:00 14:11:00
195479 13:19:00 14:19:00
141564 13:23:00 14:28:00
195480 13:26:00 14:26:00
195481 13:27:00 14:26:00
321205 13:41:00 14:43:00
195482 13:52:00 14:59:00
595195 14:01:00 14:56:00
195483 14:16:00 15:08:00
195484 14:17:00 15:17:00

N3BecTtHO, 4TO Af, TMOAYMHSAETCS SKCIIOHEHUHUAIBHOMY 3aKOHY, (DyHKUIHS

PacpCaciICHus KOTOpOTro NMCCT B!

F(At,) = 1 — e #4to,

ric (- ”THTCHCUBHOCTD Y6BITI/I}I TC (I/IHTGHCI/IBHOCTB BBIXOIAIICTO ITOTOKA ) u

MOXKET OBITh OIpejiesieHa 1mo popmyse:

p=1/M(4t,),

rae M (At,) — MaTokuaaHue ClydailHoi Benmuunsl Af,. Beraucienue At, u

noctpoenue rpadukoB GpyHKIwK pacupenenenus F(At,) u miotHoCcTH

BeposiTHOCTH f (At,) MPOBOANM aHAIOTHYHO ITpuMepy 2 (pucyHok 11).

AHaATOTUYHO TPUMEPY 3 MOJIYUYHUM PE3YJIbTAThl OMUCATEILHON CTATUCTUKU:

Cpennee 59.6
Mennana 60
Mopga 60

CrannaptHoe oTkinonenue  4.50,
KOTOpBIC JAIOT OCHOBAaHWE IMpEAIoyiaraTh HOPMajbHOE pachpe/eiIcHHe
BpPEMEHH 00CTy>KMBaHHUs Ha TepMuHaiie. DyHKIUHU pacpeie/ieHUs] BpeMEHU

oOcyKUBaHUS TIPEICTABIICHBI HA pUCYHKE 12.

Jlanee MOXHO ONpENeIUTh MOKazaTenu S(HPEKTUBHOCTH 3€PHOBOTO

TepMuHaia kak omHokaHambHOM CMO c¢ orkazamu. [lokazarenu, Gopmynbl aiis

pacdera W pe3yibTaThl BEIUMCICHUHN IPUBEICHBI B TA0IUIIE 6



FiAto) f(Ato)

/”__—_—

0,9 —
0.8 e 02 \

7
0.7 e
0.6 / 015 | \
0.5 \
0,4 0,1
0.3 \\
0,2 / 0,05 \\
0.1 / ~—

\\__—
0 0
0 5 10 15 20 25 Ato, MHH 0 5 10 15 20 25 Ato, MHH
a 0

Pucynok 11 - Pacnipenenenne narepsanoB yositus TC ¢ TepmMuHana npu
uHTeHCcuBHOCTH 1 = 0,1875 I/mun: a — pyHkuus pacnpenaenaeHus, 0 — MIOTHOCTh
BEPOATHOCTH

50 55 510] 65 f, MWMH

Pucynok 12- Omnupudeckas F; u Teopetudeckas F(¢) pyHKIuu

pacnpeneseHus BpeMeH! 00CTy>KUBaHHUS ¢

Taomuua 6. [okasarenu oquokadanbHoii CMO ¢ oTkaszamMu

IToka3zarenb O603HaueHune dopmyiia Pesynbrar

MHTEHCUBHOCTH BXOAAIIECTO y) A= 1/M (At) 0.1613
IIOTOKa _ |

Cpennee BpeMsi 00CITyKUBAHHSI Lsery M(t;) 59,6

HNHaTeHCUBHOCTH MOTOKA 1% v =1/ tserv 0,0168




00CITyKUBaHU I
[IpenenbHas BEPOSITHOCTH TOTO

’ — +
4TO CHCTEMa CBOOOTHA PO PO=v/(4+ V) 0,09408
[TpeaenbHas BEPOSITHOCTH TOTO, P1 P1=J/(i+ 1) 0.9059
4TO CUCTEMA 3aHATa ’
BeposTHOCTB TOTO, UTO 3asBKa =) _
Oyzaer oOciyKeHa Y Psers = PO 0,09408
BeposTHOCTH TOTO, YTO 3asiBKa Pou P —p1 0.90592
TIOJIYYUT OTKA3 otk ’
[TpuBeeHHass HHTEHCUBHOCTh — iy 0.8602
IIOTOKA P p ’
OTHOCHTEIbHAS TIPOITYCKHAS _
crocobnocts CMO Q Q= 1-Pox 0.0941
AOcoiroTHas MponyCcKHas _
crocobrocts CMO 4=7Q 0.0152
VHTEeHCHBHOCTD BBIXOISIIETO = 1/M(Ato) 0.1875
IOTOKA H H= !

[TapameTpsl paboTel ogHOKaHaNBHOM CMO C OTKa3zaMu, ONpeeeHHbIE 10
JAHHBIM TaOJIMIBI 5 TOKAa3bIBAIOT BBICOKYIO 3arpyKEHHOCTh CHCTEMBI, TaK Kak
BEPOSTHOCTh OOCITYKUBaHUS CIEAYIOIIed 3asBKu MeHbiie 1% wu abcomoTHas

nporyckHas cnocoOHocTh paBHa 0,91 MamMHBI B 4Yac MpU CPEIHEM BPEMEHU

oOcmyxuBanus 59,7 MUHYT.

Pacyer noka3saresieit 3ppexkTuBHOCTH MHOTOKaHAIBLHON CMO ¢ oTkazamu

Paccmorpu TepMuHAN ¢ JByMSl TyHKTaMHd pas3rpy3kd, padOTaIOIMIMMHU

napajuiesibHO. MIcXOaHbIMU TaHHBIE NTOJIYYEHBI C KOHTPOJIBHO-IIPOITYCKHOTO ITyHKTa

TEpPMHHAJIA U [IPEICTABICHBI B Ta0NIMILIE 7.

Tabnuna 7. JlaHHbIe 0 BpeMEHU IPOXOXKIEHUS Yepe3 TEPMUHAI

ID TC B cucteme Bpems npubsitust | Bpemst yobiTus
195478 13:15:00 13:38:00
195479 13:19:00 13:49:00
141564 13:23:00 13:55:00
195480 13:26:00 13:56:00
195481 13:27:00 13:55:00
321205 13:41:00 14:13:00
195482 13:52:00 14:26:00




595195 14:01:00 14:27:00

195483 14:16:00 14:43:00
195484 14:17:00 14:47:00
BeposTHOCTH 00CITy)KHBaHHUS OTPEACIIAIOTCS 110 (popmysiaM DpiiaHra:
Ik
Pk = WPO )
A A2 am Tt
PO_(1+T/+2!v2+...+n!vn) >

rae 1<k<n , n — xonuuecTBO KaHayoB oOciyxkuBanus (n=2). [lokazarenu CMO,
bopMyITBI 71 pacueTa ¥ pe3ysIbTaThl BEIYUCICHHUH MPUBEIEHBI B TAOIHIIE 7.

Tabnmuua 8. [lokazarenu nByxkananbHOot CMO ¢ oTkazamu

[Tokazarenp O06o3HaueHue dopmyna Pesynprar
NHTEHCHBHOCTH 1 A =1/M(At) 0.161
BXO/ISIIETO MOTOKA
Cpennee Bpems
00CTy)KHMBaHUS
NHTEHCUBHOCTH
IIOTOKA 1% v =1/ tserv 0,017
00CITyKUBaHU I
[IpuBenennas
UHTCHCUBHOCTH p p=Mv 9,629
MOTOKA

tserv M(t;) 59,6

[IpenenbHas 2

BEpPOSATHOCTH TOTO, P, Py = <1 -+ _> 0,018
YTO CHCTEMA

cBoOOIHA

[IpenenpHas
BEPOSITHOCTD TOTO, P1 P1=p Po 0,169
qTOo 3aHAT | KaHa
[IpenenbHas
BEPOSTHOCTH TOTO, P, P,= p? Pyl2 0,813
YTO CHUCTEMA 3aHsTa
BeposTHOCcTh TOTO,
YTO 3a51BKA MOJYYUT Potk Potk = P> 0,813
OTKa3
OTHOcHTENbHAS
MPOIMyCKHAst Q Q = 1- Pow 0,187
cnocooHocts CMO
AOcoiroTHas JQ
POITYCKHAS

0,030




crnocobouocts CMO

IIPOCTOA KaHAJIOB

Cpennee uncio K., Kyp=Alv 1,796
3aHATHIX KAHAJIOB ,
Kosduipent K, Ksa=Kepl2 0,898
3arpy3Ku |
KOS(I)(I)I/IHHGHT Knp Knpzl'Ksaz 0,102

BeposiTHOCTB TOTO,
9TO 3asBKE HE OyeT Pserv Pserv = Po 0,018
OTKa3aHO

3aganue 2.

Cnenyer nate pa3BEpHYTHIA OTBET HA OJAWH U3 BOIPOCOB M3 cniucka. Homep

TEOPETHUYECKOr0 BOMPOCA PaBEH MOCHEeNHEeW HU(pe B HOMEPE 3a4ETHON KHUKKU

(crynenyeckoro Ousnera) ctyneHta. O0ObeM OTBETa HE MEHee 2 CTpaHuIl (, HIpUQT

Times New Roman, 14 o, untepsain 1,5).

1.
2.

XN A W

o

[TonsiTue cuctemel. OCHOBHBIE TIOHSTHS, XapAKTEPU3YIOIINE CHCTEMY.
Knaccudukanus cucrtem. CocrosiHue U TpaHc(popmaius CUCTEMBI.
CrnocoOsl onucanus cucteMsl. ['padpuyeckne cnocoobl PyHKIHMOHATBEHOTO
OMHCAHUS CUCTEM.

CaolicTBa cuCTEM. 3aKOHOMEPHOCTH CUCTEM.

JKu3HEHHBIN IUKJI CUCTEMBI.

[Tonsitue cucremuoro noaxona. Ilonstue nenu. [epeBo nenen.
[Tonsitue ynpapnenusi. O011ast cxema CUCTEMbI YIIPABJICHHUS.
AHanmMTUYeCKHEe METO/IBI B CHCTEMHOM aHAJIN3€. 3a1a4l JIMHEHHOTO
POrpaMMHUPOBAHUS.

['paduueckue metonsl B cucteMHoM aHanusze. [lonsitue rpada. Buabt
rpa¢oB. CBs3b rpaUuecKiX U aHATMTUYECKUX METOJIOB: MaTpHILIA
CMEXHOCTH, MaTpULa MHIIUICHIIUN.

. Merospl TeOpUM MPUHATHS PEIICHUN B CUCTEMHOM aHanuze. OOt

aJTOPUTM IIPUHATHS PELIEHUHN, METO aTPUOPHOTO PAHKUPOBaHUs. MeToabl
MIPUHATHS TEXHUYECKUX PELICHUN.
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