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Heduuut mouiHocTn B cucTeMe MOXNET BO3HUKHYTb TOMbKO B Criyuyae,
€Cnu MOLWHOCTbL Harpyskn NpeBbiCUTb reHepupyemMyd MOLLHOCTb, TO eCTb

D=jPy=iPy =KPy, (9.11)

rae K = j i — koadhcpuLmenT geduumta mowgHocTu;, K > 0.

BeposaTHOCTL NosBrenns B cucteme Aedyumra MOLHOCTH, pasHoro K - Py,
ONPeAenUTCa Kak npoussefeHne KoahdULMEHTOB FOTOBHOCTH reHepu-
PYIOLLUX NCTOUHUKOB K, ° 1 ko3 DULIMEHTOB COCTOSHUS Harpysok Kie:

PK - Z':Krsp., _KHiPo npw K =j ~i, (9_12)

rae | — unucno BapuaHToB reHepaunn v notpednexus sHepruu, B KOTOPbIX
BblfonHsieTca ycnosue j-i = K.

Pacuetbl BeposTHOCTEN Pk MOXHO ceecTy B Tabn. 9.9.

Tabnuya 9.9
PeaynoTaThl BblYUCHEHW
Hedmunt mowHocTn
K=ji 1 2 6
BeposTHOCTL geduumTa
BenmunHon KPy, Py 0,028284 0,001792 0,000002

MartemaTuyeckoe oXxuiaHue Benu4KHbI HeZCoOoTNYCKa JNeKTPOIHEPTUH
3a rog Bcrnieacrasue geduynuta MOLWHOCTH BbIPa3nTCA Kak

AA = 8760-P,TK-P, . (9.13)

Matematudeckoe oxuarne yuwepba oT HELOOTNYCKA 3IEKTPOIHEPI YA
ONpefenseTcs Kak

M(Y) = yoAA, (9.14)

rae Yo — YAenbHbIA yuept oT HefoOoTNycKa aNeKTPO3HEepri.
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BOMPOCHL! K SK3AMEHY

1. MpuurHbl U Xapakrep nospexgeHur snemenTos CIC.

2. CocTosHus TexHuveckoro obvekra. CBOWCTBa, Xapakrepusyriiue
HaZAEeXHOCTb.

3. OTkasb! TexHuueckux odbexros. Knaccudukauus oTkasos.

4. ToHsTME HafeXHOCTU TeXHUYECKoro obbexra.

5. CxeMHasi HAAEKHOCTL Y HaAXHOCTh (PYHKUUOHUPOBAHUA.

6. MokasaTtenu HaZeXHOCTU HEBOCCTaHaBIKBaEMbIX 00 LEKTOB.

7. OCHOBHblEe NOKa3aTenn HageXHOCTHU BOCCTaHaB IMBaeMbiX OO BHEKTOB.

8. [lononHuTenbHbLIE noKasaTtenyt HaZEeXHOCTW BOCCTaHaRNMBaEMbIX
ob6beKkToB.

9. IHTeHCUBHOCTb BOCCTaHOBIIEHUS KaK XapakTepUCTUKE PEeMOHTOMpu-
rogHocT obopynoBaHus.

10. CucteMHbIe N CETEBDLIE aBapuin.

11. OYHKLUA MHTEHCUBHOCTY OTKa30B 060pyAOBaHUA.

12. BKCnoHeHunanbHblf 32KOH Ha4eXHOCTU TEXHUYECKUX YCTPORCTB.

13. OKcnoHeHUKManLHOe pacnpeneneHie OTKasoB 1 ero UCNoNb3oBaHne
ONs aHanusa HaeXxHOCTH.

14. Pacnpenenenue IyaccoHa v ero npuMeHeHra B pacueTax HagexHocTu.

15. PasHomepHOe pacnpegeneHune OTkasoB U NX XapakTepucTyii.

16. buHomuanbHoe pacnpedencHue ¥ ero nNpUIoXKeHuWe K 3agadam
CUEHKN H2OeXHOCTY TEXHNYECKNX 00 bEeKTOB.

17. Pacuets! CXemMHON HaLEXHOCTI MK NMOMOULA NPOUIBOASLIMX COYHKLIA,

18. Pacnpepenerns Beibynna v ero ripuMeHeHne Ans aHannksa Ha-
LEXHOCTH.

19. AHanua COCTOSIHUI C NOMOLLBID MaPKOBCKIUX MPOLIeCCOoB.

20. MapkoBscKui rnpouece ¢ 4BYMSA COCTORHUSIMUI,

21. HaieXHoCTh CUCTEM C NOCREAeBaTeIbHLIM U NapannenbHbiv co-
EAUHEHNEM IEMEHTOB.

22. BuAbl CTRYKTYPHOrO Pe3epBUpOBaHIns CXEM 3MEKTPOCHabMeHus.

23. SroHoMUYecKas OLeHKa NOCNeACTBUN OTKa30B TEXHUUECKMX OBBHEKTOB.

24, TexHnKo-3KOHOMUYECKOe CpaBHEHWE CXem INeKTpocHabXeHus ¢
Y4ETOM HaAeXXHOCTH.

25. HopmupoBaHue HapexXHOCTU aNeKTPOCHabKEHNUs npeanpusTui.

26. JKCnnyaTauwoHHas OLEHKa HaeXHOCTW pexumoB paboTs! anek-
TOWUYECKUX CETEMN.

27. Onpegenexve ontumansHon HagexHoctu COC Ha atane npoekTu-
poBaHus.

28. MNpumeHeHWe MeToAa CTaTuCTUHeckuxX ucnbiTaHnini (MoHTe-Kapno)
LS oueHku yuepbos. ’

29. [InarHocTupoBaHne TeXHUYECKUX CUCTEM C OJMHOUHBIM OTK230M.

30. 3agauu no obecneyeHnto HagexHoro aNeKTPOCHabXEeHUs.
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Yka3aHus K 8bINQrHEeHU

lMonesHo nepecTpouTb CYTOMHbLIA rPpacuk B rpaduk Harpysku no npo-
DOFDKUTENBHOCTU U ONpefenuTb ANsl KaX4OW ero CTYneHu BEeposTHOCTb
HaCTYNNEHUs COOTBETCTBYIOLLEN HarpyaKu.

BeposTHOCTL NPOCTOS M arperaros U3 n; = n + r MOXHO OnpeaenuTb o
dopmyne lNMyaccona:

m -a

) e 9.1)
mi

roe a — MmaremMaTuieckoe OXugaHue vynucna arperaTos, HaxosaUmnxcs 8 co-
cTosiHuK NpocTos (a = nyKg);

r — 4yucno pesepsHblx arperatos (r = 0,1,2,...). dpyro# cnocob onpe-
nenenus p(m) npusegex B [1].

Wicnonbayst chopmyny (2.1), coctasbre psgf BeposTHocTeh p (1), p (2),
..., p (m). 3nHaveHnamu sepoaTHocTenr, MeHbumx 0,00001, moxkHo npeHeb-
peub.

BoiuncnuTtb BeposiTHoCcTH gedhuuuta mowHocTu 8 Na, 2Na, 3Na,...K-Na
MBT (p 4, P2 Ps3..., P). MaTemaTuyeckoe OXuaaHue roaoBoro HeJooTnyc-
Ka anekTposHeprun (Anst 3afaHHOoro 1) OnpegernseTcs Kak

AA, = 8760-Na (1P, + 2P, + 3Ps+.. .+ kPy). (9.2)

[MpuBeneHHbIE 3aTPaThl AR 7 PE3EPBHLIX arperatoB 3NEKTPUYECKO
CUCTEMB! HAXOAAT No hopmyne

3r=(Ep+ Pajr - Ko+ AAyo, (9.3)
rae Ey = 1Ty,
Pesynbrarts! Bhivucnenun ana r= 0,1,2,... MOXHO cBecTu B Tabn. 9.3.
Tabnuya 9.3
Pesynbrarhl Bbl4UCNEHWA
Yncno pesepsHblX arperartos, r 0 1 2

Hepootnyck snekTpoaneprun AA, mnH kKBT-y/rog

[puBepeHHbie 3aTtpaTthbl 3., MitH pyb/roa

OnTUManbHOE YUCHO PE3EPBHbIX arperaTtoB OnpeaensieTcs BapuaHToM
C HauMEHbLLUWMW NPUBELEHHBIM 3aTpartamu. HanoMmHuM, 4YTO BapuaHThl,
npuBeAeHHbIe 3aTpaTthl KOTOPLIX Pa3nuualoTCs MeHee Yem Ha 5 %, cuuTa-
IOTCS PABHOIKOHOMUUHbBIMMU.

Teopetvdeckuii MaTepuar no JaxHon TeMe npueeneH B [7, ¢. 19-22, 77-79].
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3adarue 2
OntumankHOe pe3epBUpPOBaHKe CXEM IneKTpocHabxeHun [7]

L{enu:

- OMpeAenuTb BEPoAaTHOCTL GeaneduumnTHOl paboTbl (Py) Cxembi;

- BbIUACTIATL HOPMATUBHOS 3HaYeHNe nokasarens HagexHocTu (P);

- YCUIMUTb CXEMY 3a CYET pasMeLLeHsi B Hell pe3epBHbBIX fEMEHTOB,

- NMOCTPOUTL 3aBUCUMOCTb BEPOSTHOCTU Be30TKasHoW paboThl pezepsu-
POBaHHOK CXEMbl OT €€ Harpy3Kku.

UcxodHble 0aHHbIe

1. Wndp 3apaHua cocrout v3 Tpex uudgp. MNepsasn uugpa ykasbiBaeT
Homep cxemb! (1, 2,..., 8) Ha puc. 9.1.

2. 3HaveHuna koadpuLmeHToB rotoBHocTU (K2), MponycKrHbiX CrnocobHO-
cTeil ocHoBHbIX anemeHToB (NVf) n Harpysku ceTtu (Ny) npuseaeHs! & Tabn. 9.4
no BapuaHTam, HoMepa KOTOPbiX COOTBETCTBYIOT BTOPOR Ludpe Lumgpa.

3. Benuuutbl ctoumocTeid u Ko3d@@uUUeHTsl rOTOBHOCTY PEe3epPBHbLIX
SMEMEHTOR NPUHUMAKTCS Mo nocnegHeln uudpe Wwidcpa ua tabn. 9.5.

4. MponyckHbie CrocOBHOCTH PE3SPBHLIX 1 NEPBOro U3 OCHOBHLIX SIie-
MEHTOR COBMajalcT.

YKa3aHust K @birtonHeHuUr

1. CbosHauum BEPOSTHOCTL Be30TKasHOK pPaboThi i-ro anemeHTa Yyepes
pi(pi = Kej), a BEPOSTHOCTL OTKasa kak g; (§;= 1 — p).

Hicrnionbaysa npasuna npeobpasoBaHus CXEMbl, COCTOSUIEN U3 nocrneao-
BaTENbHO ¥ NapannenbHO BKIIOYEHHbLIX 3MEeMEHTOBR, MOXHO ONpPeeniuTh
BEPOATHOCTL BesoTkasHol paboTbl ceTy —~ ps. BeposTHOCTb Be30TkasHoil
paboTbl BETBU (Ppoc;), COCTOSWIEN K3 ABYX MOCNEAOBaTENbHO COEMUHEeH-
HbIX af1IeMeHTOoB (puc. 9.2, a), HaXOAWTCS KakK Ppye, = Pr+ P, @ BEPOSITHOCTD
€€ 0TKA3a Grocn = 1 = Procn- Ip¥ NapannenbHom CoeauHeHnmn ABYX fieMeH-
ToB (puc. 9.2, 6) BEPOATHOCTb OTKa3a CXeMbl (Gnap) ONpPEenensAeTcs no

hopMYne Quap™ g1 ° 2, TOFAA Prap= 1 ~ Qrap-

2. HopmaTtusHOe 3HauyeHue nokasarens HajeXHoCTu (P) ons cxewisl B
LenoMm MOXHO BbIMACNUTb NO hopMyne

P =0,75+0,25 - Py. (9.4)
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3adaya 10

JHeprocucTema coCTouT U3 YyeToipex anekrpoctanuui (3C). Konnue-
CTBO reHepaTtopos Ha kaxpon JC ykasaHo Ha puc. 8.7. BepoaTHOCTb OT-
Kasa oTAenbHoro redeparopa i-ot 3C cocrasnset: g, = 0,02; g, = 0,05;
gs = 0,04; g, = 0,03. CobbiTust 0OTKasa Kaxaoro N3 reHepaTtopos — He3aBu-
cumbl. OnpenenuTb BEPOATHOCTL TOFO, 4TO Aeduumnt molgHocTn S [MB-A]
B aHeprocucreme BygeT pasen: 1) 600; 2) 450; 3) 1000; 4) 200; 5)750.

3C-1
3C-4 2 x 300 MB*A
3 x 200 MB*A

-
2 x 150 MB*A

Puc. 8.7. Pacuétras cxema k 3agade 10

3C-2
4 x 50 MB*A

9. KOHTPOIIbHbIE SAOAHWA

3adanue 1
Boi6op aBapuiiHOro pesepBa MOUHOCTH B SICKTPHUYECKOH CHCTeM®

Llens: onpeAeniTb ONTUManNbHYIO BENWUUHY aBapuiiHoro pesepsa
MOLYHOCTY B anexrpuyeckoi cucreme (3C).

Hcxo0HbIe OaHHbIe

1. EnunnuHasn mowHocTtb arperata B 3C (Na) pasna 100 MBT.

2. KonuuecTtso arperatoB B cucreme (n), TUR CyTouHOro rpaduka Ha-
rpy3sku ¥ K0apULMEHT BbIHYXAEHHOTO nNpocTos arperata (Ke) ykasaHbi B
Tabn. 9.1, 9.2.

3. BenuunHa yaensHoro ywepba or HegooTnycka 35eKTposSHepruun B
uenom no 3C cocTtaBnseT yo= 6 pyG/keT-u.

4. CTOUMOCTb OHOrO pe3epBHoro arperata 8 3C pasHa Ky = 200 miiH pyb.
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5. 3apaHHblii CPOK OkynaemocTu 7, paeeH 8 net, a obiue oTYuCneHus
Ha amopTU3aLMIO, TEKYLUMI PEeMOHT W ODCRyXuBaHue pesepBHbIX arpera-
TOB cocTasnsoT p,= 0,075.

Tabnuuya 9.1
VicxcnHbie panHbie
Howmep Tun H o
ome CyT.
BapuaxTa n cyT.rpac. Ke eapuaﬂia f rp?c-p. Ke
Harpysku
Harpy3Kku
1 40 1 0,040 16 60 3 0,045
2 50 2 0,030 17 70 4 0,050
3 60 3 0,050 18 40 1 0,060
4 70 4 0,035 19 50 2 0,045
5 40 1 0,050 20 60 3 0,055
6 50 2 0,040 21 70 4 0,060
7 60 3 0,040 22 40 1 0,030
8 70 4 0,040 23 50 2 0,060
9 40 1 0,035 24 60 3 0,060
10 50 2 0,050 [, 25 il 4 0,045 ™
11 20 5 0,030 | 26 30 6 0,045
12 30 6 0,050 27 20 5 0,045
13 20 5 0,035 28 30 6 0,040
14 30 6 0,055 29 20 5 0,050
15 20 5 0,040 30 30 6 0,035
" Tabnuya 9.2
CyTouHble rpaddoukii Harpyaxu
Tun 1 Harpyaka, MBT 1500 2000 2500 3000 3500 4000
OnuTensHocTb, vYac 8 5 3 3 2 3
Tun 2 Harpyaka, MBT 1500 2000 2500 4000 4500 5000
OnuTensHoCTh, Yac 5 7 4 4 3 1
Tun 3 Harpyaxka, MBT 2000 2500 3500 4000 5000 6000
HnutensHocTs, Yac 6 3 8 4 2 3
Tin 4 Harpyska, MBT 2500 3300 | 4200 5000 6000 | 7009
(| HnwrennHoctb,Mac. | 6. | 6 5 3 2 | 2
'i’u 05 Harpyaka, MBT 800 900 1200 1500 1700 2000
HnutensHocTs, Hac 6 3 3 6 2 4
Tun 6 Harpyaka, MBT 1000 1200 1800 2300 2600 3000
AnurenbHoCTb, Yac 4 4 2 7 2 5
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