3akoHbl pacnpenejaeHns CJyYaiHbIX BeJIHYHH, IPMMeHsieMble B
TCOPHUH HAACKHOCTH

1. Obwee nopmanvnoe pacnpeoenenue (pacnpeoenenue I'aycca)
Yuactsyior: f(t), P(t), w(t)
[110THOCTH HOPMAJILHOTO pacHpeieNIeHus Uil mapaMerpa HapaObOTKU Ha OTKa3 UMEET

CJICIYIOLINN BUL:
1 (t-T,)?
f(t) = exp| ——%— |,
(t) e p( = ]

rae 7T, - MareMaTU4yecKoe OXHUIaHUE CIydyalHOM BEJMYMHBI (CpenHsisi HapaboTka Ha

0TKa3);
O - CpeAHEe KBaIpaTHIECKOE OTKIIOHCHUE BPEMEHH MKy OTKa3aMH.

BepostHocTh  O€30TKa3HOM pabOTBI B TEYCHHE TpeOyeMoro BpeMEHH t
paccuuThIBaeTCs 10 hopmylie:

P(t)—05+ijexp —i dz
T 2rmy 2 )

rae z=(T,—t)/ o - BcnomorareibHas IIepeMeHHast

ZZ

D(z) :Zijexp(— 5 sz - (pynkuus I'aycca (MHTEpBall BEPOSATHOCTH), IPUHUMAEM IO
4 0

CIIPAaBOYHUKY

P(t):0,5+cD(T°_tj
(o)

[TapameTp mMOTOKAa OTKA30B MPH HOPMAJIHHOM pACHPENCIICHUN OMPEISISIETCS TI0
dbopmye:
T, —t)?
exp((o 2 )
20
w(t) =

\/Z-a-@(TO_tj

o

['padrueckre 3aBUCUMOCTH ISl OCHOBHBIX XapaKTEPUCTHK HAJIEKHOCTH MIPH
HOPMaJIbHOM 3aKOHE pacipeiesIeHUsl IPUBEICHBI Ha PUCYHKE
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Pucynok 3. 3aBucumocti f (t), P(t) u o(t) s HOpMaIBLHOTO 3aKOHA.



2. DKcnonenyuanbHblil 3aKOH pacnpedenenus PUMEHSIETCS IS aHalu3a CI0XKHBIX
CUCTEM, pabOTalOIMX B TSKEIbIX YCIOBUAX, TJI€ MPeo0iajar0T BHE3alHbIE OTKAa3bl.
['maBHOM €ro OCOOEHHOCTBIO SBJISIETCS HE3aBUCHUMOCTH TMOTOKAa OTKAa30B OT BPEMEHU
DKCIUTyaTaluu.

OcCHOBHBIC XapaKTEPUCTUKU HAJIS)KHOCTH MPUBECHBI HA PUCYHKE 4.

f(t)=2e"
rae A =w(t) =const - ”YHTEHCUBHOCTh IOTOKA OTKA30B

P(t) = exp(— j./l(t)dtJ e

1

T =|e*dt==.
A
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Pucynok 4. 3aBucumoctu f (t), P(t) u (t) 15 SKCIOHEHIIUAILHOTO 3aKOHA.

3. Pacnpeodenenue Beunoynna - I'nmedenxko TpUMEHSETCS IS alNpPOKCHMAIUU
CTaTUCTUYECKUX JTaHHBIX O BPEMEHU BOCCTAHOBJICHHS. JTO paCIpeesieHUEe MOXKET ObITh
UCIIOJIb30BAHO TaK)K€ B KAuyeCTBE XapaKTEPUCTUKU HAJIEKHOCTH CHUCTEM B TEUYEHHUE
BPEMEHU UX MPUPAOOTKH.

t0=2(1) e -(1] | Po-enl-(L] | wo =2 (%]
a\a a a a \a

[Ipu 3nauvenusix b <1 dynkuus (3.32) xapakTepusyeT BEPOSITHOCTh OE30TKa3HOM
paboTHI JIEMEHTOB, Y KOTOPBIX 9aCTO BCTPEUAIOTCS CKPHITHIC AC(EKTHI.

[Ipu b >1 ¢yHkIMS XapakTepusyeT HAIECKHOCTh DJIEMEHTOB, Y KOTOPBIX OBICTPO
HACTyMaeT U3HOC.

[Ipu b =1 pacmpenenenue BeitOymia npeBpaimaercs B SKCIIOHEHIIUATBLHOE (PUCYHOK
4).

brnarogapst cBoelt yHUBepcaabHOCTU 3aKOH Beitbyna — 'HeIeHKO MOXKET ONMUCHIBATh
paboTOCIOCOOHOCTH CUCTEMBI BO BCE MIEPUOBI €€ KU3HHU.



1) 4+ P(1) o)}

b1 (b1

h=1

. | > >
0 ! 0 a 1 0 {

Pucynok 5. 3aBucumoctu f (t), P(t) u o(t) nns pactipenenenus BeliOya.

Koaddunment Bapuanmu:

() =22

0

6 ~ 0,967 +16,241. exp(0,056 -6,133-v) -pu v<1
6 ~0,241+0,791- exp(0,636 - 0,775-v) - ipu v >1

c=1+==k, ~0,449¢* -1,3335¢ +1,876 - mocrostnHas ["aycca




3aganne 1

[ToctpouTts 3aBUCUMOCTH P(t), A(t) ¥ ONpenenuTs cpeaHee BpeMs Oe30TKa3HOM pabOTHI Ui 3JIEKTPOMAarHUTHOTO TokoBoro pene PT-40 B untepane

Bpemenu 2500 gacoB, ecim 9rcio oTka3oB I' mpu At = 100 gacoB OBUIO pacnpeseNieHo TaK, Kak Mmoka3aHo B Tadumie 1.

Tabmmma 1
3ananue
Ne Bap. | PHO o6yuarouierocs Yucio oTkazos 3a uHTepBal BpeMeHH 100 yacos No
1 Arnymus Pycnan XaMunyanoBuy 1741203|179|176|193|181|412|188|184|205|189|208|195|191|210{201|177|212|213|216|206|186|196 198|207 | 6000
2 Anymxus AuroH CepreeBud 309|326 (344 |348|320|317|334|352|311|328 (325|342 |314|318|336|332|350|321|338|363|340|312|329|346|320| 10000
3 Banbuyk JImutpuii BanepseBud 179|209|185|181|199|186 424|193 |190|211|195|214|200|197|216 | 207|183 |218|220|222|213|192|202|204 |210| 6000
4 Bacunbses Poman Biaagumuposuy 318|336 354 |358|329|326|344|362|320|337 (334|352 |323|328|346|342|360|331|348|374|350|321|339|356|354| 10000
5 I'aneeBAcxaTtPudosud 468|482 1491|420 446 |442|450|459 (391|455 415|424 | 433 | 428|464 388|393 |402|397 |406 | 477 |486|495|437|411| 12000
6 Kansipos Cepreit UnbdaToBuy 178|207|183|179|197|184 420|191 |188|209|193|212|198|195|214|205|181|216|218|220|211|190|200|202|191| 7000
7 Kosanenko Anjpeit Bnagumuposud 157|183|161|158|174|163 371|169 |166|184|170|187|175|172|189|181|160|190|192|194|186|167|177|178|169| 6000
8 Kosnos Cepreit JIeonngosuu 2781293309 |313|288|285|301|316|279|295 (292|308 |282|286|302|299|315|289|304 |327|306|281|296|311|289| 10000
9 KomkoB Anexcanap PomanoBuu 178|207|183|179|197|184 420|191 |188|209|193|212|198|195|214|205|181|216|218|220|211|190|200|202|191| 6000
10 KomsicoB Anapeil AHaTOIbEBUY 315|333 |351|355|326|323|341|359 317|334 (331|349 |320|325|343|339|357|328 345|371 |347|318|336|353|327| 12000
11 Kopounes Bacunnii I'enHagpeBuY 157|183 |161|158|174|163|371|169|166|184 170|187 |175|172|189|181|160|190|192|194|186 167|177 |178|169| 8000
12 Martroxa Kupunn Onerosuy 2781293 (309 |313|288|285|301|316|279|295 (292|308 |282|286|302|299|315|289|304 |327|306|281|296|311|289| 13000
13 MunbkoB ITaBen AnekceeBud 161|188|166|163|178|167|381|174|170|189|175|193|180|177|194|186|164|196|197|199|191|172|181|183|173| 8000
14 Muxaiinos Esrenuii CepreeBuu 286 | 302|318 |322|296|293|309|325|287|303|300|316|290|294|311|307|323|297|313|336|315|289|304|320|297| 10000
15 Hedenos Anapeii I'puropsesuy 503|518 527 |451|479| 475|484 493|421 |489 446 | 456 | 465|460|498|417 422|432 (427|437 |513|523|532|470|441| 15000
16 Ps100B Bragumup AHaTonbeBUY 702 (662|616 |699|605|686| 637|591 |676|673 (667|621 |692|654|635|645|599|670|641|584|625|696|649|609|629| 19000
17 CasoctesaHoB Anekcannp Bsuecnasosna | 427 | 439 | 447 | 382 (406 | 403|410 (418|357 [414 378 386 | 394 | 390 | 422 | 354 | 358 | 366 | 362 | 370 | 435 | 443 | 451|398 | 374 | 15000
18 XBocranues HOpuii Bnagumuposuy 398 427|403 |400|417|405| 636|412 |408 429|413 |432|419|415|434|425|401|436|437|440|430|410|420|422|431| 11000
19 Iapbkos Eprenuii Cepreesuy 546|567 590|595 559|555 | 578|600 |547 | 569|565 588|551 | 557 | 580 | 575|598 |561 | 583 | 615|585 (549|571 593|560 | 15000




IIpumep pemenns 3aganus Nel
[Toctpouts 3aBUCHMOCTH P(t), A(t) U ompeAenuTh cpeAaHee Bpemsi 0e30TKa3HON paboThl AJis
AJIEKTpOMarHuTHOro TtokoBoro pene PT-40 (HeBoccraHaBIMBaeMoOro ammapaTta) B HWHTEpBalie
Bpemenu 3000 yacos, eciau 4ucio oTka3oB I' npu At = 100 yacoB ObLIO pacHpeeneHo Tak, KakK
IMoKa3aHo B Tadbimie 1.
Tabmuma 1

qac. HITYK. qac. HITYK. yac. LITYK.

0-100 50 1000 - 1100 15 2000 - 2100 12
100 - 200 40 1100 - 1200 14 2100 - 2200 13
200 - 300 32 1200 - 1300 14 2200 - 2300 12
300 - 400 25 1300 - 1400 13 2300 — 2400 13
400 - 500 20 1400 - 1500 14 2400 - 2500 14
500 - 600 17 1500 - 1600 13 2500 - 2600 16
600 - 700 16 1600 - 1700 13 2600 - 2700 20
700 - 800 16 1700 - 1800 13 2700 - 2800 25
800 - 900 15 1800 - 1900 14 2800 - 2900 30
900 - 1000 14 1900 - 2000 12 2900 — 3000 40

Jl1s1 Ka)Knoro npoMeKyTKka BpEMEHH

p(Atj):w.
0

[ToncTaBmsisi B 3TO BBIpAaXKEHUE NaHHBIE TAOIUIBI 3.2, TIOTYIHM:

P00y~ 100050 _oc p(a00) = 1000=(50+40+32) _ (o0
000 1000
p(200) = 1000=(50+40) _ (o) 00y 1000 (50+40+32+25) oo
1000 1000

PacueTHble 3HaueHMs BEpOSITHOCTEW MpuBeAeHbl B Tabuuue 2. [To gaHHBIM 3T0M TaOaMI1IbI
CTPOUTCS 3aBUCUMOCTb P(t) B BUJE CTyNEHYATON KpUBOM, MOKa3aHHOW Ha pucyHke 1.

Tabmuma 2
AL, ARy P(), ﬂ(t)_,s
OTH. 1-10 7/

qac. MITYK. e ac.
0-100 50 0,950 0,514
100 - 200 40 0,910 0,430
200 - 300 32 0,878 0,358
300 - 400 25 0,853 0,289
400 - 500 20 0,833 0,238
500 - 600 17 0,816 0,206
600 — 700 16 0,800 0,198
700 — 800 16 0,784 0,202
800 —900 15 0,769 0,193
900 - 1000 14 0,755 0,184
1000 - 1100 15 0,740 0,200




1100 - 1200 14 0,726 0,191
1200 - 1300 14 0,712 0,195
1300 - 1400 13 0,699 0,184
1400 - 1500 14 0,685 0,202
1500 - 1600 13 0,672 0,192
1600 - 1700 13 0,659 0,195
1700 - 1800 13 0,646 0,200
1800 — 1900 14 0,632 0,220
1900 - 2000 12 0,620 0,192
2000 - 2100 12 0,608 0,195
2100 - 2200 13 0,595 0,217
2200 - 2300 12 0,583 0,204
2300 — 2400 13 0,570 0,225
2400 - 2500 14 0,556 0,248
2500 - 2600 16 0,540 0,290
2600 - 2700 20 0,520 0,376
2700 — 2800 25 0,495 0,490
2800 — 2900 30 0,465 0,624
2900 — 3000 40 0,425 0,900

Ecnu npuHsaTe At — 0 U pacmonarath 3KCHEPUMEHTATbHBIE TOUKH MOCEPEAMHE KaXI0TO
U3 yYacTKOB, TO IOJYYCHHAs TJIaaKas KpuBas OyJeT OJIM3Ka K JEHCTBUTEIBHONH BEPOSTHOCTH
0e30TKa3HON PabOThl. 3aBUCUMOCTH TMOJYYaeTCs TEM TOYHEE, YEM MEHBIIE MPOMEXKYTKH At U
4yeM OolblIee YuCiIo 00pas3oB N, ObUIO B3ATO Ha UCIILITAHUE.

MHTEeHCMBHOCTE OTKa30B omnpenensercs 1mo ¢opmyne (3.6) misd cepeauHbl KaXKI0TO
POMEKYTKA:

A0 = Nn(-t)At '
0
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PucyHok 1 3aBUCUMOCTB BEPOSITHOCTH 0€30TKa3HOM pabOTHI pere
oT BpeMeHH (K npumepy 3.1).

_ 50 _ T
#(0)= 1560+ 950 100 0SMA0T ae;
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B 40 B 5 1
A(150) = 07910, 04310° .
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3aBI/ICI/IMOCTb ,‘L(t) CTpOI/ITCH AHAJIOTUYHO FI/ICTOFpaMMe P(t).
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PI/IC}’HOK 2. 3aBHUCUMOCTh MHTEHCHUBHOCTH OTKAa30B peiie OT BpEMCHHU

Cpennee Bpemst 6€30TKa3HOM pabOTHI BRIYMCISETCS O (hopMyJIe:

No
20t
7_id _ 50-50+40-150+32-250+...30-2850+40-2950 748,35 U;
N, 1000

JI7ist pOM3BOIBHOTO YKCia 3neMeHTOB N < N, (Hampumep mpu N =575):

N
n. -t
:i; ' ':50-50+40‘150+32~250+...30-2850+40'2950
N 575

T =1400 4.




