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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMHU PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1eATeJJbHOCTH BBIIYCKHUKA

JucuunimHa 0XBaThIBAET KPYr BOIPOCOB, OTHOCAIUXCS K IPOEKTHO-KOHCTPYKTOPCKOMY BHILY
npoeCCHOHATLHON JIEATEIIbHOCTH BBIMTYCKHUKA B COOTBETCTBHU C KOMIIETEHIUSMH U BUIAMHU
NeSITeIbHOCTH, YKa3aHHBIMU B y4eOHOM ILIaHE.

eab AMCIUATUIMHBI
dopMupoBaHHWE Yy CTYACHTOB TIOHATHS  HAJACKHOCTH KaK KOMIUIEKCA  CBOWCTB
ANEKTPOTEXHUYECKUX OOBEKTOB M CUCTEM B IICJIOM.

33[[3‘11/[ AUCIHUITIINHBI

OcBoenne CTYACHTAMH MCTOAOB pacucTa HaaACKHOCTHU BOCCTaHaBJIMBACMbIX n
HCBOCCTAHABJIMBACMbBIX JJICMCHTOB, TIPYyHIl 3JICMCHTOB, COCAMHCHHBLIX pPa3JIMYHbIM CII0cOo00OM.
YcBoeHHE OCHOBHBIX MCTOJMK pacucTa CXEeM BHGKTpOCHa6)KeHI/I$I, pacupeaciInTCIIbHbIX YCTPOI‘/'ICTB,
ONTUMAJIBHOI'O HAa3HA4YCHUS PE3CPBOB MOINHOCTHM B OHCProCUCTEME Ha OCHOBC TCXHHUKO-
OKOHOMHUYCCKHUX PACUYCTOB.

Kon Conep:xanue IIepeyenb mIaHMpyeMbIX Pe3yJbTATOB
KOMIIETEeHIIU U KOMIIeTeHIH 00yueHusl MO TUCIHILJIMHE
1 2 3

OIIK-2 CIOCOOHOCTH MPUMEHSThH 3HATh:
COOTBETCTBYIOIIUI - OCOOECHHOCTHM MOJENe pacueTa HaAECKHOCTU
(bu3MKO-MaTeMaTHYECKUN JJIEMEHTOB,  TPYIIl  JJIEMEHTOB,  UMEIOLIUX
arrapar, METOJIbl aHalu3a | Pa3JIMYHOE COCUHECHUE;
" MOJCJINPOBAHUA, — CIIOCOOBI OLIEHKH MOCJIEACTBUI OTKA30B
TEOPETUYECKOTO U JYHEPreTUYECKUX YCTAHOBOK.
JKCIEPUMEHTAIBLHOTO YMeTh:
ucciaenoBanus IIpu - ICNIOJIb30BaTh MAaTCMAaTUICCKUE MOACIH OIS
peILICHUH IKCIICPH- pacyera rnokasareyneil HaJeKHOCTH PJIEMEHTOB U
MEHTAJIbHBIX 3a]1a4 Pa3JIMYHO COCTUHEHHBIX IPYIII DJIEMEHTOB.

BJIA/IETh:

— HaBBIKAMHU Pa3pabOTKU aITOPUTMOB M MPOTPaMM
pacueTa HAJEKHOCTHBIX IIOKa3aTelled CHCTEM

AIIEKTPOCHAOKEHUS.
T1IK-4 CIIOCOOHOCTH TTPOBOIUTH 3HATD.
000CHOBaHKE MPOEKTHBIX -METOAMKY  pacyera  HaJEeXKHOCTU  CXEM
peeHui pacupenenuTeIbHbIX YCTPONCTB;

-OCHOBHBIE TPUHIMIBI BHIOOpAa ONTHUMAIbHOMN
BEJIMUMHBI pE3€PBOB MOILTHOCTH B YIHEPIOCUCTEME;

yMeTb!

-aHAJIU3UpOBaTh  TNPUHATBIE  HUHXKEHEpPHBIE
peleHus Mo 00eCIeyeHn0 Ha/IeKHOCTH Ha OCHOBE
TEXHUKO-3KOHOMHYECKUX PacyeToB,;

BJIA/IETh!

- HaBbIKAaMM  OPHUHATHS ~ OOOCHOBAHHOTO
WH)KEHEPHOT' O pelieHus pu BBIOOpE
ONTUMAJILHOTO YPOBHS HaJC)KHOCTH pu
IIPOCKTUPOBAHUU u JKCIUTyaTaluu

DIIEKTPOIHEPTETHYECKOTO OOBEKTA.




2. MECTO JUCHUIIJIMHBI
ITPOI'PAMMBbI

Hucuummaa b1.B.OJI.12
OTHOCHUTCS K BApUATUBHOW YaCTH.
Jucuunnmna

Hanexnocts cucteM 3HEpreTukd. TepMHUHOJIOTHS.

B CTPYKTYPE OBPA3OBATEJBHOM

OCHOBEL.

Hapnexnocts cucrem suepretuku. Tepmunonorus. OCHOBBL. 0a3upyercs Ha

3HAHUSX, IOJYYEHHBIX MpPU HU3YYECHUM TakuX Y4YeOHBIX [AUCLMIUIMH, Kak: «Martematuka» u

«IIpuMeHEeHHE TEOPUM BEPOSTHOCTEM M MAaTEeMaTHYECKOW CTaTUCTUKM», Kypcax «llepenmaua wu

pacripeielieHUe IEKTPUIECKON IHEPrUmn», «DJIEKTPOCHAOKEHHE», « DKOHOMUKA SHEPTETUKH»
OCHOBBIBasICh HAa U3YYEHUU NEPEUUCIECHHBIX AUCHUIUIMH, HaneXKHOCTh 37€KTpOCHA0KEHUS

«CucreMsl

NpEJCTaBIsIeT OCHOBY JUISl  HM3y4YeHHUS  JUCHMUIUIMH:  «OJIEKTPOCHAOKEHUE,
AJIEKTPOCHAOXKEHUS FOPOIOB U MPOMBIIIICHHBIX MPEANPUATHIN U JIP.
Takoe cHuCTeMHOE MEXAUCHUIUIMHAPHOE M3YyYEHHE HANpaBI€HO Ha JIOCTHIKEHUE
tpedyemoro @I'OC ypoBHS MOJATOTOBKH IO KBATU(HUKAIIMH OaKaiaBp.
3. PACIIPEJEJEHUE OFBEMA JJUCHHUIIJINHBI
3.1. Pacnpenesienne 00beMa TUCHMILIMHBI 10 popMaM 00yUeHHUs!
Tpyooemkocmb OucyuniuHbl 6 4acax
Kypcosan
§ 3 paboma Buo
S o N oS (npoexkm), | npomescy
Dopma = § 3 S KOHmMpOJ1b mouHou
00yueHnus g § = S E Has ammecma
S & S S | 8 0
S S § = |5z § 3 S s paboma, uuu
o | S S S| 5|55 2§ | 85| pedepam,
S| 3| S| 2| EISS| &= |8s| eprp
X|1O| 8 | T |I8SNE KT |0’
1 2 3 4 5 6 7 8 9 10 11
3aounas 3 - 104 | 12 | 4 - 8 92 - 3auer

3.2. Pacnipesiesienne 00beMa TUCHMIJIHHBI 10 BUAAM YYeOHBIX 3aHATHI H TPYA0EMKOCTH

gmu. 6 Pacnpedenenue
Tpyoo- | unmepaxkmusnoi, | no comecmpam, uac
Buo yueonvix sanamuii emKocm | aKmueHoil, UHHOGA-
b (uac.) UUUOHHOIL 3
¢opmax, (vac.)
1 2 3 4
|. KontakTHasi padoTa 00y4arouuxcs ¢
npemnoaapareJieM (Bcero) 51 16 o1
Jlexrum (JIk) 17 10 17
[Ipaktuueckue 3anarus (113) 34 6 34
I'pynmnoBsie (MHAMBUIYANbHBIE) KOHCYIbTAMN ™ + - +
Il.CamocTosiTeqbHAsA padoTa odyuyaromuxcs (CP) 57 - 57
IMoaroroBka k nabopaTopHbIM paboTaMm 19 - 19
[loaroTroBka K MPaKTUYECKUM 3aHATHAM 19 - 19
[loaroroBka K 3a4eTy B TEYCHHE CEMeCTpa 15 - 15
I11. IlpomexyTouHasi aTTecTanusa  3a4eT + - +
OO0mas Tpy10eMKOCTh JUCIUTUIAHEI . ... .. yac. 104 - 104
3a4. efl. 3 - 4

4. COAEP)KAHUE JUCIUIIVINHBI

4.1. PacnipeesieHue pa3iesioB IMCUMILIUHBI IO BUAAM YU4eOHBIX 3aHATHI




- 11t 04HOM GopMBbI 00yYeHU:

- IS 3204HOH (pOpMBI O0yUeHHS:

Buowt yueonwvix 3anamuii,
GKIII0YAA CAMOCHOAMETIbHYIO
Ne Tpydoen- pabomy odyuarowuxca u
pas- Haumenosanue KoChb mpyooemKkocma, (uac.)
dena pazoena OucyuniuHbl (uac. )’ YueOHbvle 3aHAmMUA | camocmonme
npakmuueckue J1bHAA padoma
aeKyuu 3anamus ooyuaio-
wuxca*
1. 3agauyd M HMCXOJHBbIE TMOJIOKEHHUsI 16 - - 16
HaJE€KHOCTH.
2. dakTopsI, HapyLIAIOIIHe 20 1 - 19
HAAEKHOCTD CHCTEMBI | HX
MaTeMaTHYeCKHe ONMUCAHHUS.
3. MareMaTH4YecKHe MOI€eJIH. 20 - 2 18
KoauuecTBeHHBIE ONUCAHHUS
MaTeMaTHYEeCKHX Mojeaei
4, MareMaTH4YecKHe MoaeIH H 24 1 4 19
KOJIHYeCTBEeHHbIE PACYETHI
HaJE€KHOCTH CHCTEM.
5. TexXHUKO0-IKOHOMHYECKAas! OIleHKA 24 2 2 20
HET00TIYCKA 3JIEKTPOIHEPrHH.
HUTOI'O 104 4 8 92

4.2. Conepxanue TMCHUIJIMHBI, CTPYKTYPHPOBaHHOE 10 Pa3/iesiaM U TeMaM
WHTEepaKkTHB MO JIEKIHSIM MPOBOIUTCS B BUE: JEKIUsA-0ecena, pa300op KOHKPETHON CUTYaIHH.
Bcero 10 yacos.

Paznen 1. 3agauu n ucxoaHble MOJIOKEHUA HAAEKHOCTH.

Beenenue. IIpobGrnema Han&xHocTH U € 3HAUYEGHHWE M COBPEMEHHOW TEXHUKH U
AJIEKTPOIHEPTETHKN: OCHOBHBIE 3aJaud, BO3HUKAIONIME TPH H3YyYEHUU TPOOJIEM HAIEKHOCTH
anekTpocHaOxkeHus. [IpuuuHBl W XapakTep MOBPEXKACHHUS OCHOBHBIX D3JIEMEHTOB CHCTEMBI
AJIEKTPOCHAOKEHUS.

Pasnen 2. ®akTophl, HapymIaw e HAAEKHOCTh CHCTEMbI M UX MATeMATH4YeCKHe O CAHMS.
Mogenu 0TKa30B B CUCTEMaX 3JIEKTPOCHAOKEeHHs. Buabpl 0TKa30B, kiaccuuUKaius 0TKa30B, TUIIBI
OTKa30B.

Pa3znen 3. MaremaTnueckue Mojaeau. KojanyecTBeHHbIE ONMMCAHUS MaTeMaTHYECKHUX MoJIeJIei.
KonuyecTBeHHbIE  XapaKTEepUCTUKM  OCHOBHBIX  MOKazaTenel  HaaéxHocTtu.  W3yueHue
WHTEHCUBHOCTH OTKa30B BO BpeMEHH. BeposTHOCTh 0€30TKa3HOW paboThl, BEPOSITHOCTH
BO3HUKHOBEHHUS OTKa30B, HHTEHCHBHOCTh OTKAa30B, 4acTOTa OTKa30B. Pacu€rHpie (opmymnsl mms
SKCHOHEHIMAJIBHOIO 3akoHa HanéxHocTH. Iloka3zarenmnm HamE&XHOCTH BOCCTAaHABIIMBACMBIX
00BeKTOB. BeposITHOCT, BOCCTAaHOBIIEHUSI DJIEMEHTA, BEPOSTHOCTH HE BOCCTAHOBJICHHS, 4acTOTa
BOCCTAHOBJICHUS, ”THTEHCUBHOCTh, KO (PHUIIMEHT TOTOBHOCTH.

Pa3nen 4. MaremaTuyeckue MoJeJIM U KOJIUYECTBEHHbIE PACYETHI HAIEKHOCTH CHCTEM.
OnpeneneHre HAIEKHOCTH CUCTEM IO MOKA3aTeNsIM HAJIEXKHOCTA BXOASIIMX B HUX DJIEMEHTOB.
Teopema ciioxeHHs: BEpOATHOCTEN. TeopemMa yMHOKEHUsI BeposiTHOcTel. HanaéxHocTe cucteM c
MOCJIEOBATEIbHBIM ~ COCIMHEHUEM  3JIEMEHTOB. HaméXHOCTh CHCTEM ¢  MapaulebHBIM
COCTMHEHUEM HJIEMEHTOB. HaaéKHOCTh CHCTeM TpU TOCTOSSHHOM OOIIEM pe3epBUPOBAHUMU.
HanéxHocTh cucTeM MNpU MOCTOSIHHOM pa3AeibHOM pe3epBUpOBaHMHU. HanéKHOCTh CHCTEM CO
CMEIIAHHBIM COCIUHEHUEM JIeMEHTOB. [IpuONM3UTEeNbHBI METOA MpeoOpa3oBaHUs TPEYTOIbHHUKA
B 3Be311y ¥ 00paTHO. [IpuOIM3uTenbHBI METO UCKIIOUEHUS FJIEMEHTOB.



Pa3zgen S. TexHMKO-9KOHOMHYECKAS OLIEHKA HEJ0OTIYCKA JIEKTPOIHEPIrum.
OcobeHHocTH pacuéra HaAEKHOCTH CXEM 3JIEKTPOCHAOKEHHS. YUET npeiHaMepeHHbBIX
oTkiIroueHni. [IpeqHaMepeHHbIe OTKIIIOUEHNUS IIPY MTOCIEA0BATEIBHOM COCIMHEHUH DJIEMEHTOB,
[pY NapajjieIbHOM coeAMHEeHUH. PacuéTr mokasareneil Haq&KHOCTU CXEM 3JIEKTPOCHAOKEHHS.
Pacuér nokazareneil HanEKHOCTH IIIEKTPOYCTaHOBOK.

4.3. JJabopaTopHble padoThI
VY4eOHbBIM IIJITAHOM HE IIPEAYCMOTPEHO.

4.4, TlpakTUyecKue 3aHIATUHSA

Buo
3aHAMUA 6
N Homep Haumenosanue mem npaxmuieckux Obven UHMEPAKMUGHOII,
. pazoena 3aHAMUI AKMUeGHoI,
n/n (uac.) .
OUCYUNIUHbBL UHHOBAYUOHHOUL
¢opmax,
(uac.)
1. 1. OneMeHTbI TEOPUHU BEPOSITHOCTEMH,
CITy4aiiHbIC BEJTUYMHBI B SHEPTCTUKE U UX 4 -
3aKOHBI PACTIPE/ICICHUS
2. AHaMTHYECKOE OTpeICTICHUE
3. KOJINYECTBEHHBIX XapPaKTEPUCTUK 6 Tpennnr(24ac.)
HAJIECKHOCTH DJIEMEHTA
3. HanéxHocTb cucreM ¢ napajuiesIbHbIM U 4 -
MOCJIeJOBATEIFHBIM COCTMHEHUEM
3IIEMEHTOB.
4. Pacuer Hae)XKHOCTH CHCTEMBI C 6 -
IIOCTOSIHHBIM PE3EPBUPOBAHUEM.
5. 4. OrnpeneneHue nokasarenaei HaaEKHOCTH 8 Tpenunnr(4dac.)
BOCCTaHABIMBAEMBIX DJIEMEHTOB.
Pacuét HaéKHOCTU CHCTEM 3JICKTPO- 8 -
6. 5. cHaOXKeHusI.
HUTOro 36 6

4.5. KoHTpOo/1bHBbIE MEPONIPUATHA: KOHTPOJIbHAsA padoTa

Lenpto KOHTPOJIBHOW PabOTHI SIBISIETCS 3HAKOMCTBO CTYACHTOB C OCHOBHBIMH IMOHSATHSIMHU TEOPUHU
HaJEKHOCTU M TIOITY4YEHHE MPAKTUYECKUX HABBIKOB B OIPENENIECHUS OTAEIBHBIX MOKa3aTesel HaJeKHOCTH
MPUMEHHUTENBHO K YCTPOMCTBAM AIIEKTPOCHAOKEHUS U B PEILICHUH 3a/1a4 aHAIN3a U CHHTE3a.

B KOHTpONBHOI paboTe MPEANoKEHO BBIIIOJIHUTD PACUETHl AJIsl YIPOLIEHHON 3JEKTPHYECKON CXEMbI U
MPOBECTH aHANN3 dPPEKTUBHOCTH MPUMEHEHNUS PE3EPBUPOBAHHS .

Bbimava 3amanust ¥ mpueM KOHTPOJIBHOW pabOTHI POBOAMTCS B COOTBETCTBUH C KaJICHIAPHBIM
y4eOHBIM rpauKoOM.



5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OLEHKE PE3YJIbBTATOB OCBOEHU A JUCHUIIJINHBI

Komnemenuyuu Komnemenuyuu
Buo
Kon-60 X t weBHbLX Ouenka
Ne, naumenoeanue uacoe 1IK OIIK | komn. op Hac) - pe3yrbmamos
3aHAmMuUil
pazoenoe OuCyunIuHb 4 2
1 2 3 4 5 6 7 8
1. 3amaun ¥ UCXOIHBIE MTOJIOKEHHUS HANEKHOCTH. 22 + + 2 11 JIk, I13,CP 3a4eT
2. @dakTopbl, Hapymawmllue HAA&HKHOCTh CHCTEMBI W HX 20 + + 2 10 JIk, CP 3ayer
MaTeMaTHYECKHE OTMCAHUS
3. Maremarnueckne  Mozaend. KolnWdecTBEHHbIE — OMHMCAHUS 19 + + 2 9,5 JIk, I13,CP 3a4eT
MaTeMaTU4YECKUX MOJIEIEH.
4. MareMaThyeckue MOJEIM W KOJWYECTBCHHBIC  PaCUETHI 23 + + 2 11,5 JIk, I13,CP 3a4ueT
HaJIE)KHOCTH CUCTEM.
5. TeXHUKO-3KOHOMHUYECKAs OllEHKa HETOOTITYCKa IEKTPOIHEPTUH. 20 + + 2 10 JIk, I13,CP 3a4eT
6cezo uacos 104 52 52 2 52




6. IEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. Kapnosa H.A. PacdeT HaIe:)XKHOCTH 3JIEKTPOCHAOKEHUS:
Meronuieckre yka3aHHs O BBITOJHEHHIO KOHTPOIbHOH padotel /CocraButens H.A.KapmnoBa — bparck:
®I'BOY BITO «bpl'Y»,2012, 30 c.

7. TIEPEYEHb OCHOBHOH " JOMNOJHHUTEJIBHOW JIUTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUIIJINHBI

Buo | Konuuecmeo
3ansa- | Ik3emnaapos | Obecneuen-

No Haumenoeanue uzoanusn
mus 6 HOCmb,
(Ix, 113, | Gubnuomexe, (ok3./ uen.)
CP) wm.
1 2 3 4 5
OcHoBHas1 JuTEpaTYpa
1. I'yk, }O. Bb. Teopus nanexxHoctn. Bmemenme [Dnexrtponmsri | JIk, CP oP 1
pecype] : yaeoHoe mocobue / 0. B. T'yk, B. B. Kapnos, A. A.
Jlamunyc. - Canmkr-IlerepOypr : M3m-Bo HOIMTEXHUYECKOTO
yHuBepcurera, 2009. - 171 c. - b. ..
http://ecat.brstu.ru/catalog/Pecypcbi%20cBob0oaH0r0%2010cTY A
Tyx%2010.5.%20Teopusn%20nanexHoctu.%20Bsenenue. Yueo.
%20n0co6ue.2009.pdf
2. AHHIIEHKO B.A.OcHoOBHI HaIeXKHOCTH cucrem | JIx, 113, oP 1

3TeKTpOocHAOKeHHs: yueOHoe mocobue/ B.A. Anmmenxo.- | CP
Mu.:BHTYVY, 2007.-151c.
http://ecat.brstu.ru/catalog/Pecypcbi%20¢B060,1H0r0%2010cTYI1a
[Annmenk0%20B.A.0cHoBb1%20HanexxH0cTY020ccTeM %2051
ekTpocHa0kenns. Yueb.mocobue.2007.pdf

JlonoJIHNTEIbHAS JIUTEpaTypa

3. Hané&xHocTb cucTeM 3HepreTHku u ux odopynosanus. B 4 1.T2. | JIk, 113,
Haj&XHOCTh 3JIeKTPO3HEPTeTHYECKUX cUucTeM: cripaBounuk /Tloy | CP 5 0,3
pen. F0.H.Pynenko. - Mocksa: Dueproaromnsnar,2000.-565c¢.

4, KontoxoBa E. A.DnekrpocHabxeHne o0bekToB: yueO. mocodue | JIk, CP 10 0,6

/E.A.Konroxosa - M..: Axkagemus, 2004.-320 c: ui.

8. HEPEYEHD PECYPCOB NH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET» HEOBXOANMBbIX
JJIs1 OCBOEHUA JUCHUITIJIMHBI

1. DnexTpoHHsbIi Katanor oubnnoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=B
OOK&P21DBN=BOOK&S21CNR=&Z21ID=

2. Dnextpounnas oubirorexa bpl'Y http://ecat.brstu.ru/catalog

3. DnexTpoHHO-0MbIMoTEeYHas cucTeMa «Y HuBepcuTeTckas Onbnuoreka online»
http://biblioclub.ru

4. DnexTpoHHO-OnbMMoTeuHas cuctema «M3narenscto «Jlanby» http://e.lanbook.com
5. Madopmarmonnas cuctema "EanHoe OKHO J0CTyIa K 00pa3oBaTEIbHBIM
pecypcam" http://window.edu.ru

6. Hayunas snextponnas oubimorexka eLIBRARY.RU http://elibrary.ru

7. Yuupepcurerckas unpopmarmonHnas cuctema POCCHUSA (YUC POCCHUA)
http://budgetrf.ru/welcome

8. CnpaBouHo-nipaBoBas cuctema «Koncynsrantllimtocy (J1okanbpHas CETh By3a).



http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Гук%20Ю.Б.%20Теория%20надежности.%20Введение.Учеб.%20пособие.2009.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Гук%20Ю.Б.%20Теория%20надежности.%20Введение.Учеб.%20пособие.2009.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Гук%20Ю.Б.%20Теория%20надежности.%20Введение.Учеб.%20пособие.2009.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Анищенко%20В.А.Основы%20надежности%20систем%20электроснабжения.Учеб.пособие.2007.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Анищенко%20В.А.Основы%20надежности%20систем%20электроснабжения.Учеб.пособие.2007.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Анищенко%20В.А.Основы%20надежности%20систем%20электроснабжения.Учеб.пособие.2007.pdf

9. METOJIWYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA 1O OCBOEHUIO
JTACIATITAHBI

9.1. MeToanuyecKue YKa3aHus AJjsd oﬁyqamumxcﬂ IO BBINIOJTHCHU K0 IIPAKTHYCCKHUX paﬁoT

IIpakTuuyeckoe 3ausaTue Nel .
3J'I€M6HTBI TeOpI/II/I BepOﬂTHOCTCﬁ, CHy‘laﬁHHe BCJIIMYMHEBI B BHGPFGTHKC " UX 3aKOHBI pacnpeﬂeneHHﬂ

! !CJ'IB [2360TBII I/I3qu/ITI> Ha IIPpaKTHUKE KOJIUYCCTBCHHBIC ITOKA3aTCIIM HAAC)KHOCTU U (bOpMYJ'IBI
X ONpCaCIICHUA.

3amanue:
1.0npeenuTh MHTEHCUBHOCTD OTKA30B 3a MEPBBIN M IMOCIICTHUIN 3a()UKCUPOBAHHBIN Yac padoThI.
2. CZ[GJ'I&TB BBIBO/JI O HAACKHOCTHU YCTpOﬁCTBa B HA4YaJIC U KOHIIC I/ICHBITaHI/II\/JL

[1ops 10K BBINIOJHEHNUS:
[IpencraBuM ycioBue 3a/1a4u B BUE BPEMEHHOMN OCH, MPECTaBIeHHON Ha puc. 1 ¢ o0o3HaueHnEeM
YHCJIa 3JIEMEHTOB OTKAa3bIBAIOIIMX B Pa3HbIE MOMEHTBI BPEMEHHU.

Mg="1000 =105
| n=63 | n=22 | t

I I »
ty t;=14ac t,=100 yac ;=101 Jac

Puc. 1. I'paduyeckoe npencraBieHue yclIoBUM 3a1aun

Ha niepBbIit B3rJ151 MOKET MOKA3aThCs, YTO MOCKOJIBKY B TIOCIIETHUN Yac HAOMI0IEHU OTKAa30B
YCTPOMCTB MEHBIIE, U HAJIE)KHOCTh YCTPOMCTB BBILIE, HO 3TO HE TaK. ICTUHHBIN BBIBOJ MOXKHO
cIienaTh TOJBKO MOCIIEe ONPEAECTICHU HHTEHCUBHOCTEN OTKA3a 3a MEPBBIM U MOCIEAHUN YacChl U UX
CpaBHEHUS.

NHTEeHCUBHOCTH OTKA30B 3a MEPHO]I BpEMEHU At onpezensercs no Gopmye:

nAt 1
N, -At’ vac

Mt) =
(1.1)
n{At)

Trac YHCJIO OTKA30B 3a BpEMH , Ncp — YHUCJIO 3JIEMCHTOB OCTaBIINXCs B paGOTOCHOCOGHOM

COCTOSAHUH K CCPCANHE MHTCPBAJIa ﬁt .

®dopMa OTYETHOCTH:
PGSYJ'IBTaT pemicHuAd B TCTPAAU IO MMPAKTUUCCKUM 3aHATUAM.

3aJaHuA JIIS CaMOCTOSITEIbHOM paOOTHI:

1 3amaua .Ha wucnerranme mocrasineHo 100 ogHorunHbeix m3nenuii. 3a 4000 ugac. orkasano 50
n3nenuid. 3a uarepsai Bpemenu 4000 - 4100 gac. otkazano em€ 20 uznenuii. Tpedyercs
onpenenuts £*(t),A*(t) mpu t=4000 gac.

2.3agauya .Ha ucneitanme moctasiieHo 100 oTHOTHITHBIX U3IETHH.

3a 4000 yac. otkazano 50 uznenuii. Tpebyercsa onpenenutsd p*(t) u q*(t) mpu t=4000 uac.

3agayva 1.9. B redenue 1000 yac u3 10 rupockonoB oTka3ano 2. 3a MHTEpBaJ BPEMEHU

1000 - 1100 gac. otka3an emie oguH rupockorn. Tpedyercst onpenenutsd £*(t), A*(t) mpu t =1000

Jac.

3.3agaua . Ha ucneiranue nocrasieno 1000 oqHOTUMHBIX 3JIEKTPOHHBIX JaMIl. 3a nep-




Bble 3000 yac. oTkazano 80 nami. 3a uarepsan Bpemenu 3000 - 4000 yac. oTkazano emnie S0 gami.
Tpebyercst onmpenenuts p*(t) u q*(t) mpu t=4000 vac.

4.3anauva . Ha ucnerranue nocrasieno 1000 uznennii. 3a Bpems t=1300 vac. BIILIIO U3

cTpos 288 mTyk n3nenuil. 3a nocnenyromuii natepsai Bpemenu 1300-1400 yac. BBIILIO U3 CTPOSI
emie 13 uznenuit. Heo6xomumo Berauciuth p*(t) mpu t=130049ac.

u t=1400 gac.; £*(t), A*(t) npu t =1300 gac.

PGKOMGHI[aI_[I/II/I 11O BBIITOJHCHHUIO 3a;[aH1/1ﬁ 1 NIOATOTOBKEC K MPAKTHYCCKOMY 3aHATHUIO
I/IsyquI/Ie JICKOHMOHHOI'O Mar€purajia, ClimCKka peKOMeHHOBaHHOﬁ JIUTEPATYPHI.

PekoMeHnyeMble HCTOUHUKH

1. ®enepanbublii 3akoH oT 26 mapta 2003 r. N 35-03 OO0 s5eKTposHepreTuke (C M3BMEHEHUSIMUA OT
22 aBrycta, 30 nexadps 2004 r., 18 nexabps 2006 r., 11 HOs16pst 2007 1., 14 urons, 25 nexkadbps 2008
r., 23 Hos16ps 2009 1., 9 mapta, 26, 27 utons, 28 nexkadbps 2010 r., 7 pespans 2011 r.)

2. TOCT 32144-2013 DOnexrpudeckas odHeprus. COBMECTMMOCTh TEXHUYECKHX CPEACTB
anekTpomarHuTHas. HopMbl KkauecTBa AJIEKTPUYECKOW SHEPrUM B CHUCTEMAaX 3JIEKTPOCHAOXKEHUS
o011ero Ha3HauYeHUs

OcHoBHast TuTeparypa
1. Aanmenko B.A.OCHOBBI HaJIe’KHOCTU CHCTEM AJIEKTpOoCcHaO)eHus: yaeOHoe mocobue/ B.A.
Anumenko.-Mu.:BHTY, 2007.-151c.

JlonmonHuTenpHas tuTeparypa
1 HapéxHocTb CcHUCTEM DHEPreTUKH U uX obopynoBanus. B 4 1.T2. Hanéxnoctn
JJIEKTpOdHEpreTndeckux cucrem: cupaBounuk /Ilonq pexn. FO.H.Pynenko. - Mocksa:
Oneproaromusaat,2000.

KoHTpoJbHbIE BOOPOCHI /715l CaMONIPOBEPKU
1.YTo Takoe BEpOATHOCTh O€30TKAa3HOI pabOThl, HHTEHCUBHOCTh OTKa30B, YaCTOTA OTKA30B?
2.I'paduueckoe n300pa’keHNe KOJINYECTBEHHBIX MMOKa3aTeNe HaeKHOCTH.

IIpakTuyeckoe 3ansaTHe Ne2

AHaTUTHYIECKOE OIpPEIeIeHNE KOJINIECTBEHHBIX XapaKTEPUCTUK HaICKHOCTH DJIEMEHTA

[{esb pabOTHI: U3YYHUThH KOJTMYECTBECHHBIE XapAKTEPUCTUKH OCHOBHBIX TTOKa3aTeseil HaJeKHOCTH.
3ajaHue:

1. Bpemst paboThI U3eust 10 OTKa3a MOIIUHACTCS 3aKOHY pacrpeneneHus Pe-

nest. TpeOyeTcss BEIYHUCIINTE KOJINYECTBEHHBIE XapaKTEPUCTHUKH HAIEKHOCTH HU3IEIIHSI
p(t),f(t),A(t),mt gust t=1000dac ,ecu mapamerp pacnpeaenenus ot=1000 gacn.

[TopsAI0K BBIMOTHEHHUS:

1. Beruuciamm BeposSITHOCTh 0€30TKa3HOM paboThI p(t)

2. OnpenenuM 4acToTy oTkasa f(t)

3. PaccuntaeM HHTEHCUBHOCTh OTKa30B

4. OnpenenuM cpeaHee BpeMsi 6€30TKa3HOU pabOThl U3IEIHS

dopma OTUYETHOCTH:
Pesynbrar pemieHust B TeTpaau 1o NPakKTUYECKUM 3aHATUSM.

3aiaHus A CaMOCTOSTENILHON paOoThI:

1 3amaua .BeposTHOCTE 6€30TKa3HOW PaOOTH aBTOMATHYECKOM JIMHUH U3TOTOBJICHUS ITUITUH/-
poB aBTOMOOMIIBHOTO ABUTaTeNs B TeueHUu 120 gyac paBHa 0.9. [Ipenmonaraercs, 94To cripaBeinB
SKCIIOHEHIIMANIbHBIM 3aKOH HaJIe)KHOCTH. TpedyeTcs paccCuuTaTh MHTEHCUBHOCTh OTKA30B U 4acTo-
Ty OTKa30B JIMHUH JIsl MOMEHTa BpeMeHu t =120 yac., a Takxke cpeHee Bpems 6e30Tka3Hoi pabo-
THI.




2.3anada .CpenHee BpeMs 0€30TKa3HON pabOThl aBTOMATHUECKOM CUCTEMBI yIpaBlIeHUsI paBHO 640
yac. [Ipeamnonaraercs, 4To cripaBeUIMB SKCIIOHEHIIMATIBHBIN 3aK0H HaexxHocTH. HeoOxoammo
OTIPENIETTUTh BEPOSITHOCTh 0€30TKa3HOM paboThl B TeueHue 120 gac., 4aCTOTy OTKa30B IS
MoMeHTa BpeMeHH t=120 yac © MHTEHCUBHOCTb OTKa30B.

3.3anaua .Bpems paboThl uzenus NoAYMHEHO HOPMAIbHOMY 3aKOHY C IapaMeTpaMu

mt = 8000 uvac., ot =1000 yac. TpeOyeTcst BHIUUCIUTH KOJTUYECTBECHHbIE XapaKTEPUCTHKHI HAJCK-
HocTH p(t) , f(t) , At) , mt g t=8000 yac.

4.3amaua .Bpems 6e30TKa3HOM pabOTHI MpuOOpa MOAUYNHEHO 3aKOHY Pernes ¢ mapamerpom

ot= 1860 vac. Tpebyercs Beruucauth P(t), f(t),AM(t) aysa t = 1000 yac u cpegHee Bpemst 6€30TKa3HOM
paboTHI.

PexoMeHaaiuy 1no BbIMOJHEHUIO 3a/IaHUH U MOATOTOBKE K MPAaKTUYECKOMY 3aHATHUIO

W3ydeHne NeKIMOHHOI0 MaTepuaa, ClMCKa peKOMEHJOBAHHOM JINTEPATYPBHI.

PekoMeHyeMble HCTOUHUKH

1. ®enepanpubiii 3akoH 0T 26 Mapta 2003 1. N 35-®3 OO0 sekTpodIHEepreTHKe (C U3BMEHEHUSMU OT
22 amrycra, 30 nexabps 2004 r., 18 nexadbps 2006 r., 11 nHosi6ps 2007 1., 14 uronst, 25 nexadbps 2008
r., 23 HOs10ps 2009 r., 9 mapTa, 26, 27 urons, 28 nexadps 2010 r., 7 ¢peBpansa 2011 r.)

2. TOCT 32144-2013 Dnextpuueckass »sHeprusi. COBMECTHMOCTh TEXHHYECKHUX CPEJICTB
anekTpoMaruutHas. Hopmbl kauecTBa SJEKTPUUECKON SHEPTUU B CHCTEMax 3JIEKTPOCHAOKEHUS
o011ero Ha3HauYeHUs

OcHOBHas JuTepaTypa
1. Arunienko B.A.OCHOBBI HAIGKHOCTH CUCTEM 3JICKTPOCHAOKEHUs: yueOHOe mocoone/ B.A.
Anumenko.-MHu.:BHTYVY, 2007.-151c.

JlononHuTENBbHAS IUTEPATYpa
1 HanéxHocTh cucTeM »SHEpreTMKM M HX oOopynoBaHusi. B 4 1.T2. Hanéxnocts
3JIeKTposHepreTuuyeckux cucrem: crnpaBouHuk /Ilox pen. HO.H.Pymenko. - Mocksa:
Dueproaromusaat,2000.
KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU
1.Ilepeuncnute MoKa3aTeNN CTPYKTYPHON HAJEKHOCTH.

IIpakTn4yeckoe 3ansiTue Ne3.
Ha]lé)KHOCTI) CHUCTEM C MMapalyICJIbHBIM U MMOCJICA0BATCIIBHBIM COCIUHCHUEM 3JIEMCHTOB.
[{enh pabOTHI: OCBOCHHE PACUETOB HAJICKHOCTH CXEM IEKTPOCHAOKECHHUS C TTapAJUICITLHBIM U
MOCJIENOBATEIbHBIM COETUHEHNEM DJIEMEHTOB.

3ajmaHue:
Onpenenuth BEpPOSTHOCTh OE30TKa3HOM pabOTHI MOCTOBOTO BBIIIPSAMUTENS Ha puc. 4 yepes 1,7 rona
(pacmpeniesieHre 0TKa30B SKCIIOHCHITUAIBHOE) MPH CIEAYIONUX HHTEHCUBHOCTSX OTKA30B:

2y = 0005.10° 1
WCTOYHUK MMUTAHUA — qac
Ay = 0091075 1
TpanchopmaTop — qac .
% = 06-105 1
BCHTHUJIb — Hac .

[Tops 10K BBITIOJIHEHNUS:

JUISL pemenus 3amaud COCTABUM CXEMY 3aMEIEHHs 3aJaHHOM CHUCTEMBI MO HajexHoctd. OTKa3
CUCTEMBI TIPOM30HAET B CIydyae OTKa3a MCTOYHHMKA MHUTAHUS, OTKa3a TpaHc(hopMaTropa WM OTKa3a
T000TO M3 BEHTWJIEH MOCTOBOTO BBITIpsAMUTENsA. [loaToMy Ha cxeMe 3aMemIeHUs M0 HaJeKHOCTH
BCE DJIEMEHTHI OyIyT COCIMHEHBI MOCIEAOBATEIHHO (OCHOBHOE COSAMHEHHE 3JeMEeHTOB). Cxema
3aMeIleHusI MpUBEIeHa Ha puc. 1




I?"*MHI IP"*T[:!I I?"‘El I?"‘EEI ?‘*53I IPL'E4I ?‘*ESI ?‘*B6|_

Puc.1.Cxema 3aMelieHus o HaaeKHOCTHU 3aJaHHON CUCTEMEI

PesynbTupyromas HWHTEHCUBHOCTh OTKa3a CHUCTEMbl C OCHOBHBIM COEIMHEHUEM 3JIEMEHTOB,
paboTarolmMX MO 53KCHOHEHIMAIbHOMY pACIpPEAEICHUIO OTKa30B, OIpPENEIsIeTCsl Kak cyMma
WHTEHCUBHOCTEH OTKA30B 3JIEMEHTOB, BXOJISIIIUX B CUCTEMY onpenensercs mo ¢popmyne [1,2,3,5]:

M
Ag = ?bpea = _‘Z%?'Ji
|=

)

rae *'l — MHTEHCHBHOCTH OTKa3a i-ro SJIeMeHTa cUcTeMbl; N — YHCJIO 2JIEMEHTOB BXOJAIIMX B
CHCTEMY.
B cootBercTBuu ¢ (2.1) nomxyuum:

Popes = Pogn + Porg + gy + hg + gz + Agy + Agg + A _—
Mgy = 0005107 +0,09-10™ +6.06-10° =374.107

1/4ac.

BepositHOoCcTh 0€30TKa3HOI pPabOTBHI CHUCTEMBI, Pa0OTAIOLIE IO HSKCHOHEHIMAIBHOMY 3aKOHY
pacrpeeneHus 0TKa3oB, onpeessiercs mo Gopmyie :

P(t)=e 0!

rae "0 — pesympTHpyrOllee 3HaYEHHE MHTEHCHBHOCTH OTKA30B PAacCMAaTPUBAEMON CHCTEMBI, t —
paccMaTpuBaeMblii MOMEHT BPEMEHHU.
Torna B coorBeTcTBHH C (2.1) momyynm:

P(17) = e 37410717 8760 _ 5724

®dopMa OTYETHOCTH: Pe3y.]'IBTaT pelmiceHus B TCTPAAU I10 IPAKTUUCCKHUM 3aHATUSAM.

3aiaHus JUIS CaMOCTOSITENIbHONW PabOTHI:

1.3amaua .Anmmapatypa cBsi3u coctout u3 2000 351eMEeHTOB, CpeIHSST HHTEHCUBHOCTD OTKa30B
KoTopbIX Acp= 0,33 * 10-5 1/4ac.

HeoOxoaumo onpenenuts BEpOITHOCTh 0€30TKa3HOM paboThl anmapaTypsl B TeueHuu t = 200 yac

U cpesiHee BpeMs 0e30TKa3HOW paboThI anmaparyphl.

2.3anaua .HeBoccraHaBimBaemast B Iporiecce padoThI AJIEKTPOHHASI MAIIMHA COCTOUT U3

200000 31eMeHTOB, CpeIHSs MHTEHCUBHOCTh 0TKa30B KOTOphIX A=0,2 * 10-6 1/gac . Tpebyercs
OTIpEeeNIUTh BEPOATHOCTh O€30TKAa3HOM pabOThI 3JIEKTPOHHOM MalIMHbI B TeUeHUU t = 24 yaca u
cpeaHee BpeMsi 0€30TKa3HOM paboThI 3JEKTPOHHONW MaIlIUHBI.

3.3amaga .Cucrema ympaieHus: coctout u3 6000 371eMEHTOB, CpeIHSIS HHTEHCUBHOCTh OTKa-

30B KOTOPBIX Acp. = 0,16*10-6 1/gac. Heo6xoaumMo onpenenuTs BEpOsTHOCTh 0€30TKa3HOI paboThI
B TeueHuu t = 50 yac u cpenHee BpeMs 6€30TKa3HOM padOTHI.

4.3anada. [Ipubop coctout u3 n =5 y31moB. HaiexHOCTH y3710B XapaKTepH3yeTCsl BEPOATHO-

CThI0 0€30TKa3HOM pabOThI B T€UEHHE BpeMeHH t , KoTopas paBHa: P1(t)=0,98; P2(1)=0,99;
P3(t)=0,998; P4(t)=0,975; P5(t)=0,985. Heobx0oaumo onpenenuTh BEPOSITHOCTh OE30TKa3HO pado-
THI ipuOOpA.

5.3agaua. Cucrema COCTOHUT U3 IATH PUOOPOB, CpeiHee BpeMs 0€30TKa3HON pabOThl KOTO-

pbIX paBHO: mt1=83 yac; mt2=220 gac; mt3=280 yac; mt4=400 yac; mt5=700 vac . [{ns




prOOPOB CIPABETUB SKCIIOHCHIIMAIBHBIN 3aKOH HAICKHOCTH. TpedyeTcs HallTH cpeHee BpeMs
0e30TKa3HO PabOThI CHUCTEMBI.

6.3agaqa. [Ipubop coctout u3 naTH 6;J0K0B. BeposTHOCTH 6€30TKa3HON PabOThI KaXA0T0

Os0ka B TeueHnue Bpemenu t = 50 yac pasna: P1(50)=0,98; P2(50)=0,99; P3(50)=0,998;
P4(50)=0,975; P5(50)=0,985. CnipaBeisTuB SKCIIOHCHIIMAIbHBIN 3aKOH HAJICKHOCTH. Tpedyercs
HalTH cpepHee Bpems 6e30TKa3Hoi paboTsl mpudopa.

PexoMeHnanmy 1o BhIMOITHEHHUIO 3a/IaHUH U MIOATOTOBKE K MPAKTUYECKOMY 3aHITHIO

W3yueHue JeKIIMOHHOTO MaTepuaa, ClIucka PeKOMEHI0BAaHHOM JIUTEPaTyphI.

PexkomeH1yeMble HCTOUHUKH

1. ®enepanpubiii 3akoH oT 26 Mapta 2003 1. N 35-®3 OO0 35eKTpodIHEpreTUKE (C U3BMEHEHUSMU OT
22 asrycra, 30 gexabpst 2004 r., 18 nexadps 2006 r., 11 Hos6pst 2007 r., 14 urons, 25 nexadps 2008
r., 23 Hos10ps 2009 1., 9 mapTa, 26, 27 urons, 28 aexadps 2010 r., 7 dpeBpans 2011 r.)

2. TOCT 32144-2013 Dnextpuueckass osHeprusi. COBMECTHMOCTb TEXHHUYECKHUX CPEJICTB
anekTpoMaruutHas. Hopmbl kadecTBa 3JEKTPUYECKON SHEPruu B CHCTEMax 3JIEKTPOCHAOKEHUs
o011ero Ha3HauYEHUs

OcHoOBHas uTepaTypa
1. Arunienko B.A.OCHOBBI HAIGKHOCTH CUCTEM 3JICKTPOCHAOXKEHUs: yueOHOoe mocoone/ B.A.
Anumenko.-MHu.:BHTYVY, 2007.-151c.

JlononHuTenbHas IUTEpaTypa
1 HanéxHocTh cucTeM »3HEPreTMKM M UX obopynoBaHus. B 4 1.T2. Hanéxnocts
JJIeKTposHepreruuyeckux cucrem: crnpaBouHuk /Ilox pen. HO.H.Pynenko. - Mocksa:
Oueproaromusnart,2000.

KoHTpOIbHBIE BOMIPOCHI JIJISl CAMOIIPOBEPKHU
1.Kakue cxembl 3JIeKTpOCHAOKEH!S BbI 3HaeTe? [ /1e Ha/le)KHOCTh BhIIIE?
2.Kak o1eHuTh HaJIeKHOCTh CXEM MTPOMBIIIIICHHOTO TIPEIPHUATHS, TOpoJia ,cena?

IIpakTuuyeckoe 3ausaTue Ned

Pacuer Hafe)XHOCTH CUCTEMBI C TIOCTOSIHHBIM PE3€PBUPOBAHUEM
[{enb pabOTHI: HAYUYUTHCS OIIEHUBATH HAJE)KHOCTh CHCTEM C HOCTOSIHHBIM PE3epPBUPOBAHHEM.
3ajaHue:
Cucrema coctout u3 10 paBHOHAEKHBIX SJIEMEHTOB, CpeHEe BpeMsi O€30TKa3HOM

paboTsl anementa m; = 1000 yac. [Ipennonaraercs, 4To CpaBeIHB SKCIIOHEHIIUANBHBIN 3aKOH
HAJSKHOCTH JUISI SJIEMEHTOB CUCTEMbI 1 OCHOBHASI U Pe3epBHAsi CUCTEMBI paBHOHAIEKHBI. Heoo-
XOJIMMO HaWTH cpe/iHee BpeMs 0€30TKa3HOW pabOThl CHCTEMBI Myc, & TAK)KE YaCTOTY 0TKa30B fi(t)
Y UHTEHCHUBHOCTb OTKa30B A.(t) B MOMEHT BpeMeHHu t = 50 yac B CIAeAYIOMMX CIydasx:

a) Hepe3epPBUPOBAHHOM CUCTEMBI, 0) TYyOIMPOBAHHON CHUCTEMBI MPU TTOCTOSTHHO

BKJIFOYEHHOM pe3€epBe.

[Tops10K BBHIIOJHEHUS

a)
=" 1,
i=1
rlIe AC — HHTEHCUBHOCTb OTKA30B CUCTEMBI; Aj - ”HTEHCUBHOCTE OTKA30B 1 - TO 3yeMenTa ; n = 10.

Ai=1/mg = 1/1000=0,001;i= 1,2, .. ..n ; A=A;
A= Xn 0,001*10=0,01 1/4gac;
—1/A=100 9ac;
f t—%(%t ) Pe(t) N
A(50)=Ac; C(t) e fc(SO) kce' “=0,01%*e”



001%06%107 1/uac; A(50)=0,01 1/uac.

1 m 1 1 1
0) Me = D ; m=1; ™Mc = 1 + =150uac;
A 1+] 0.01 2
c =0
—Ant m +1
pc(t)=1-(1-e 0 : Ao =A¢ =0.01 1/9ac ;

pc =17(17e_/10t)2 =2e_)~Ot -
e—Z/lOt
dpe (t)
fo(t)=- =2pe . (1-e™");
dt -t
f (t) 22 @-e O)
C 0
At)= = ;
c p(t) 27e_)~0t
C

£.(50)~4.8+10" 1/uac ; Ae(50)~5.7%10° 1/uac .

dopma 0TUYETHOCTH

PeByJ'IBTaT PCUICHUA B TCTpaAH I10 IIPAKTHYCCKHUM 3aHATHUAM.

3aaHus A CaMOCTOSTENILHON paboThI:

1. Mammna coctouT u3 1024 cranmapTHBIX siU€EK U MHOXKECTBa Ipyrux sneMmeHToB. B 3Ulle
UMEEeTCs ellle 1B OJHOTHITHbBIE SYEHKH, KOTOpbIE MOTYT 3aMEHHTH JII00YI0 U3 OTKa3aBIIKX. Bee
AJIEMEHTHI, KPOME YKa3aHHBIX S4YeeK, HieaIbHble B CMbICIIE Hae)KHOCTH. 13BecTHO,

YTO MHTEHCUBHOCTH OTKA30B SY€EK €CTh BEJIMUMHA ITOCTOSTHHAA, a Cpe/lHee BpeMsl 0€30TKa3HOM
paboThl MaITMHBI C YYETOM JIBYX 3alaCHBIX stueek mtc=60 uac. Ilpenmnonaraercs, 4To MalvHa J0-
MyCKaeT KOPOTKUH MepephiB B paboTe Ha BpeMsl OTKa3aBIIKX siueek. TpedyeTcst onpeaeanTb cpe-
Hee BpeMsi 0e30TKa3HOoN paboThl 01HOM stueiiku mt=mti, i= 1,1 0 2 4 . OnpenenuTh BEpOSTHOCTh
0e30TKa3HOi1 paboThl pe3epBUpoBaHHOl cucteMbl PC(t), yactoTy otkasos fc(t), uHTEHCHBHOCTD
oTka30B AC(t) pe3epBUPOBAHHON CHCTEMBI.

PexomeHaalmm no BhIMOJIHEHHIO 33/IaHUN U NOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO

W3ydeHue TeKIIMOHHOI0 MaTepuaa, CliMCcKa peKOMEHJOBAaHHOM JINTEPATyPHI.

PekoMeHyeMble HCTOUHUKH

1. ®enepanbublii 3akoH oT 26 mapta 2003 1. N 35-03 OO0 s51eKTposHepreTuke (C N3BMEHEHUSIMUA OT
22 amrycra, 30 nexabps 2004 r., 18 nexadbps 2006 r., 11 Hosi6ps 2007 1., 14 urons, 25 nexadbps 2008
r., 23 Hosi6ps 2009 r., 9 mapta, 26, 27 utons, 28 nexkadbps 2010 r., 7 pespays 2011 r.)

2. TOCT 32144-2013 Dnextpuueckass dsHeprusi. COBMECTHMOCTh TEXHHUYECKHX CPEJCTB
aNeKTpoMarHuTHas. HopMbl kauecTBa 3JEKTPUYECKOM SHEPrHM B CHCTEMax 3JIEKTPOCHAOKEHUS
o0111ero Ha3HAYEHUSI

OcHoBHasl TuTEpaTypa
1. Aanmenko B.A.OCHOBBI HaJIXKHOCTH CHCTEM DJIEKTPOCHAOKEeHUS: yueOHoe mocooue/ B.A.
Anumenko.-MH.:BHTY, 2007.-151c.

JononHurensHas IuTeparypa
1 HanpéxHoCTh cHCTEM OSHEPreTMKM U ux oOopymoBaHus. B 4 T1.T2. Hanéxuaocts
JNIEKTpOdHEpreTnyeckux cucrem: copaBoynuk /Ilog pen. FO.H.Pynenko. - Mocksa:



Oneproaromusaat,2000.

KOHTpOJLHBIE BOIPOCH! JIJI1 CAMOIPOBEPKH

1.Kakwue pe3epBbl MOIIHOCTH MOKHO PACCYUTHIBATH C TIOMOIIBIO METOa CTATUCTHYSCKUX
HUCIIBITaHMI?

2. Yro Takoe ymiepo?

IIpakTudyeckoe 3ausaTue Nob,

OnpeaeneHHe MoKa3aTesieit HaAEKHOCTH BOCCTaHABIMBACMBIX JICMEHTOB.
ECJ’IB [2360TBI: OHpCHCJ’II/ITL nokKa3aTes HaaEKHOCTH BOCCTAHABIMBAECMBIX JIEMCHTOB.

3ajaHue:

1. Onpenenuth ONTUMATIBHYIO BETHUYMHY aBAPUIHOTO pe3epBa MOIIHOCTH B SHEPIOCHCTEME.

Hcxonnblie 1aHHBIC

1. Enuananas mourHocTh arperata B 99C Narp paBua 100 MBT.

2. KonmnuecTBo arperatoB B cHCTeMe N, THIT CYTOYHOTO TpaduKa Ha- TPY3KH U KO3 GUIMEHT BEIHYKICHHOTO
npoctos arperata K.

3.Cyrounsle TpaduKu HArpy3KH

4. BennunHa yaenpHOTo yiepoa 0T HeIOOTITyCKa IEKTPUIECKOI SHEPTHH B LIEJIOM 10 CUCTEME COCTaBIISIET
6 py6 / kBT-u.

5. CrouMocTh OAHOTO pe3epBHOro arperata B 99C papna 150 muH pyo0.

6. 3aaHHBIN CPOK OKYaeMOCTH — & JIeT.

I1OpsAI0K BBINOJHEHUSA:

1.0Onpenenum BeposSTHOCTb IPOCTOSI M arperatos u3 N o ¢opmyie , rie a8 — MaTeMaTH4eCKoe OXKUIAHHE
qyclia arperaToB, HaXOIALIUXCS B aBapUHHOM MIPOCTOE.

2.CoctaBuM psill BEpOSITHOCTEH BUAA , , ,..., . Ecii pe3epB B DDC OTCYTCTBYET, TO MOYXKEM PACCUUTATH
nedurut MomHOCTH Kak Do = a Narp = N Ks Narp. [Tpur Hanrraum 8 93C 01HOTO pe3epBHOTO arperaTta CpeaHss
BEJIMYMHA JIe(UIUTa MOITHOCTH OyaeT cocTaBisITh D1= Narp, a Tipu I pe3epBHBIX arperarax Dr= Narp.
3.5 pacueTa BENMYHHBI HETOOTITYCKA JIEKTPOIHEPTHH 32 T'0JT HEOOXOAUMO MEPECTPOUTH CyTOUHBIE
rpauKy Harpy3KH B TpadyK HArpy3KH 10 NPOJOKUTEIBHOCTH U [0 HEMY ONPEAEIUTh U3MEHEHHE
BEJIMYMHBI HEOTITyCKa SHEPTUH IIPY IIepexo/ie OT BapuaHTa C I' pe3epBHBIMH arperaTaMu K Bapuanty c (I +
1) pe3epBHBIMU arperaramu.

4.lanee paccunTHIBAETCSA U3MEHEHHE YIIEPOOB MPH Mepexoie B 001IeM cilyyae OT BapuaHTa C I' pe3epBHBIMU
arperatamu K Bapuanty ¢ (I + 1) pe3epBHBIMHU arperaTamu.

5.PaccumnTaB psili CpPOKOB OKYITaeMOCTH U CPABHHB €T0 C HOPMaTHBHBIM, MOKHO BBIOpPATh BApUAHT C
OINITHMAJIBHBIM KOJH4YeCcTBOM pe3epBHbIX arperatoB B 9IC Tr, r+1= (KyaNarp) / M(Yr, r+1), Tie Kyx— ynenbHble
KanuTanosiokenus B | MBT pezepBHoii MomHOCTH; Narp — MOIITHOCTB pe3epBHOro arperata; M(VYr, r1), —
M3MEHEHHE MaTeMaTHYECKOro OXKHUIaHUs yIiepoa OT HeA0OTIyCKa SHEPTUH, ONPEENIIEMOro, KaK 3TO
MOKa3aHo Ha pucyHke. ONTHUMaJIbHBIM CIIEyeT CUNTaTh TOT BApHAHT YCTAHOBKHU PE3EPBHBIX arperaTros,
KOTOPBIN yIOBIETBOPSET cienytoneMy yciaoButo. Ecimu Tr, r+1 < Tu, @ Tr+1,r+2> Tu, TO ONTUMAIBHBIM HAZ0
NPU3HATh BapUAHT C YCTAHOBKOM YMCIIa PE3EPBHBIX arperaTos, paBHbIX (I + 1).

dopmMa OTYESTHOCTH:

Pe3ynbrar penieHus B TeTpaau 1Mo NPAKTUYECKUM 3aHSATHUSM.

3amanns U1l cCaMOCTOSITENLHOM paOOTHhL:

1 OHpGZLeJ’II/ITB OINTUMAJIbBHYIO BCIIMYNHY aBapI/If/iHOFO pe3C¢pBa MOIITHOCTH B SQHEPTOCUCTEME I10
npeajiaracMbIM BapuaHTaM.

PexoMeH1alnu 110 BEIMIOJHEHHUIO 3aJaHUHA U MOATOTOBKE K MPAKTHYECKOMY 3aHSITHIO
N3yuenune NeKIMOHHOTO MaTepHalla, CIMCKa pEKOMEH/I0BAaHHOM JTIUTEPaTYPHI.

PexkomeH1yeMble UCTOUHUKH

1. ®enepanpubiii 3akoH oT 26 Mapta 2003 1. N 35-®3 OO0 smekTposHEepreTHKe (C UBMEHEHUSIMU OT
22 aBrycra, 30 gexabpst 2004 r., 18 nexabps 2006 r., 11 Hosi6pst 2007 ., 14 urons, 25 nexadps 2008
r., 23 Hos10pst 2009 1., 9 mapTa, 26, 27 urons, 28 nexadps 2010 r., 7 dpeBpans 2011 r.)




2. TOCT 32144-2013 DOnexrpuveckas odHeprus. COBMECTMMOCTh TEXHHUYECKHX CPEACTB
aneKTpoMarHuTHas. HOpMBI KadecTBa AJIEKTPUYECKOW JHEPTUU B CHUCTEMaX JJICKTPOCHAOKEHUS
00111ero Ha3HAYEHUS

OcHoBHast uTeparypa
1. Aanmenko B.A.OCHOBBI HaJIEXKHOCTH CHCTEM JJIEKTpOCHa0KeHUs: yueOHoe ocodue/ B.A.
Anumenko.-Mu.:BHTY, 2007.-151c.

JlononHuTenpHas tuTepaTypa
1 HanpéxHOCTh cHCTEM OJHEPreTMKM H ux obOopymoBaHus. B 4 1.T2. Hanéxuaocts
JNIEKTpOdHEpreTndeckux cucrem: cnpaBoynuk /Ilog pen. FO.H.Pynenko. - Mocksa:
Oneproaromusaat,2000.

KoHTpoibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1.Yto Takoe aBapuiiHblil pe3epB MouHOCTH I9C?
2.Kak paccuntarh aBapuitHBIN pe3epB?

IIpakTuyeckoe 3ansaTHe Ne6
Pacuér HagéxHOCTH CHCTEM DIIEKTPOCHAOKEHMS.

! !CJ'IB [2360THI HAY4YHUTbHCA OCHUBATH HAAC)KHOCTb CUCTEM SHeKTpOCHa6)KeHI/IH

3ajaHue:

1. Paccunrars HaJEKHOCTH CXEMBI PACIIPEAEIUTEILHOTO YCTPOMCTBa THIOBOM noactanmuu 110/10 kB nsa
0JI0Ka C OTAENIUTENISIMU ¥ HEaBTOMAaTHYECKOH MEPEMBIYKON CO CTOPOHBI JIMHUH.

I1OpsAI0K BBINOJHEHUSA:

1.CocraBuM MaTpHIly pacYeTHBIX CBSI3€H COOBITHIA, aBapHii U PEKIMOB.

2.HeaBToMaTH4ecKylo MEPEMbIUKY IPU 3TOM HE YUUTHIBAEM, TaKk Kak oHa pezepBupyet JIOII.

3.IIponymepyem aneMeHTH PY.

4. BoibepeM pacueTHblE aBapuM, NPUBOJAIIME K HapyIICHUIO 3JeKTpocHaOxeHus mnotpeduteneil. Mmu

MOTYT OBITh: Al — IOJIHOE OTKJIIOUEHHE MOTpeduTeNeil B cilyyae, €cilu JI000M M3 3JE€MEHTOB OJHOIO W3

OJIOKOB B TUIAHOBOM pEXHME, a Ha JIpyroM OJIOKe IJIO0OH SJIEMEHT B aBapUHHOM COCTOSHUM;, A2 —

OTKJIIOYEHHE MOJIOBUHBI MOTPEOUTENEH, €CIIM 3IEeMEHT 9 B pEMOHTE M OTKa3bIBAET JIOOOH 3JIEMEHT CXEMBI.

Cryuail, korna HeT 35eMeHTOB PY B peMoHTe, He paccmaTpuBaetcs, Tak kak npu 100 % pesepBupoBaHus

BBIXO/] M3 CTPOSI OJTHOTO M3 AJIEMEHTOB HE TIPUBOJIUT K OTPaHHMUYCHUIO TIOTPEOUTENEH.

Popma OTYETHOCTH:

PesynbTar pemienus B TeTpaay 1o NPaKTUYECKUM 3aHATUSM.

3aianus i CaMOCTOSITEIbHOU PAOOTHI:

1. CocraButh TabIHIly pacUETHBIX CBsI3ei COOBITHIA, PEXKUMOB U aBapuii JUis 3a/1aHHON cxeMbl PY 6Ge3 yuera
0TKa30B ycTpoiicTB P3A.

2.Paccumntarh nokazaTesiu HaJeKHOCTH CXeMbI PY i1 HanOoJiee TSHKENBIX BUIOB aBapHid.

PeKOMeHJIaI_[I/II/I 1O BBINMOJHCHHUIO Sa)IaHI/Iﬁ U MMOATIOTOBKE K ITPAKTHYCCKOMY 3aHATHIO
I/ISYIICHI/IC JICKOHMOHHOI'O MaTe€puraia, CliuCka pCKOMCHHOBaHHOﬁ JINTCPATYPHI.

PexkomeH1yeMble HCTOUHUKH

1. ®enepanbublit 3akoH oT 26 mMapta 2003 1. N 35-03 O06 351eKTpo3HEpreTuke (¢ U3BMEHEHUSIMU OT
22 asrycra, 30 gexabps 2004 r., 18 nexabps 2006 r., 11 Hos6pst 2007 r., 14 urons, 25 nexadps 2008
I., 23 Hos10ps 2009 1., 9 mapra, 26, 27 utons, 28 nekadps 2010 r., 7 ¢peBpans 2011 r.)

2. TOCT 32144-2013 DOnextpuueckass »sHeprusi. COBMECTHMMOCTb TEXHHYECKHUX CPEJCTB
anekTpomarHuTHas. HopMbl kadecTBa 3JEKTPUYECKOM SHEPruu B CHCTEMax 3JIEKTPOCHAOKEHUs
00I11ero Ha3HAYEHUS

OcHOBHas uTeparypa
1. Arunienko B.A.OCHOBBI HQIGKHOCTH CUCTEM SJIEKTPOCHAOXKEHUs: yueOHOoe mocoone/ B.A.
Annmenko.-Mu..BHTYVY, 2007.-151c.



JlononHUTENBbHAS IUTEPATYpA
1 Han&xHOCTh CHCTEM DJHEPreTMKd M HuX obopyaoBaHus. B 4 T1.T2. Hanéxunoctn
AJIEKTPOdHEpreTuYeckux  cucrem: cnpaBounuk /Ilom pen. FO.H.Pymenko. - Mocksa:
Oueproaromusnart,2000.

KoHTpoJibHBIE BOIPOCHI /Il CAMOIIPOBEPKHU
1.ITpuBenuTe 3MEKTPUUECKHE CXEMBI PACIIPEICTUTENIbHBIX YCTPOUCTB MOACTAHIUH.
2.HazoBuTe nMerommecss METO bl pacyera.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI M, UCITOJIb3YEMBIX ITPH
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE
HndopmannonHo-kommynukanronssie Texnonoruu (MKT) — npenogaBaTens nCoab3yeT IS
- ToJydeHUs: HPOPMAIIUHU TIPU MTOATOTOBKE K 3aHSITHSIM,

- CO3JIaHMsI PE3EHTAMOHHOTO COMTPOBOXKACHUS JICKIUH;

- CO3JIaHMs TEMATHYECKUX BEO-CAlTOB;

- UHTEPAKTUBHOTO OOIIIECHUSI.

11. OMACAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIS1 OCYIIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLECCA 1TO JUCIUIIJIMHE

Buo
3aHAMUS H‘;?;S;”:;::e Ilepeuensv ocrnognozo Ne JIk unu I13
(VIx, I3, 0bopyoosanusn
CP)
1 2 3 4
JIx AynutopHsblil poHJ - Nel-9
I13 JlabopaTopus YueOHbIe CTEH b Nel
AIIEKTPOCHAOKEHUS
CP 433 -




IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢GoH/Ia OLIEHOYHBIX CPeACTB (ACIOPT)

Ne DJIeMeHT ®OC
KOMIIETEeH Pazgen
KOMIIETeHIH U
197071
OIIK-2 criocoOHOCTh puMeHATh | 1. 3amaum  w  mcxoxHsle | Bompock! k 3auety
COOTBETCTBYIOLLUN MOJI0KEHUS HAIEKHOCTH.
(U3MKO-MaTEMAaTHYECKUN | 2.  DakTopbl,  HApyIIAIOIIHE
arrapar, METOJAbL HaI[é)KHOCTL CHCTCMBI u ux
aHau3a u MaTeMaTHUYCCKUE OMUCAHMUS.
MOJICJIMPOBAHUS, 3.  Maremaruueckue  MOJCIH.
TEOPETHYECKOTO H KomnmuecTBennsie OPHCBHHH 1_42
SKCIEPUMEHTAILHOTO MAaTCMAaTHYCCKHUX MOACIICH.
HCCIIEIOBANNS TIPH 4, MareMaTHyecKue MOI[CHI/I“ "
peHIeHI/H/I 3KCHCpI/IMeH' KOHEI‘ICCTBCHHI)IG pacyeThI
HaaACKHOCTH CUCTCM.
TATEHBIX 33718 5. TeXHUKO-3KOHOMHYECKAs
OLICHKA HEZ00TITyCKa
AIICKTPOIHEPTHH.
11K-4 CIOCOOHOCTh poBOAUTh | 1. 3amaum W HMCXOIHBIC
000CHOBaHHE MPOEKTHBIX | MOJOXKEHUS HAJIEKHOCTH.
peleHui 2.DaKTopsl, HapymaroIue
HaaACKHOCTh CHCTEMBI n nux
MaTEMATHYCCKUEC OIMMCaHUA.
3.  MaremaTnyeckue  MOJEIH.
KommuecTBenHbie OIIMCaHHA
MaTEMATHYCCKUX Moneneﬁ.
4, MareMaTHueCKhe MOIEIN U
KOJIMYECCTBCHHBIC paC'-IéTBI
HaZ[é)KHOCTI/I CHUCTEM.
5.TeXHHKO-3KOHOMUYECKAS
OLICHKA HEZ00TITyCKa
QJICKTPOSHCPIUM.
2. Bonipochl K 3aueTy
Komnerennun Ne u
BOl'lpOCbI K 3a4eTy HaAauMEHOBAaHUE
Kon | Ompenesnenne pasjena
1 2 3 4 5
CIIOCOOHOCTH 1.3amauun u
HPUMEHATD 1.ITonsiTHEe O cuCcTeMe AIEKTPOCHAOKEHUS | UCXOTHBIE
COOTBCTICTBYIOIUM | [1pOMBIIIIEHHBIX IPEAIPUATHH. IIOJIOXKEHUSA
1 ‘bmmﬁo' 2. OCOOEHHOCTM  MCCIAEAYEMBIX B | HANEKHOCTH.
MATCMATHHCCKIH | o Ie)KHOCTH CHCTEM  3JIEKTPOCHAGXKeHHs | 2.DakTophI,
|| e eons | g e
MOJICTHPOBAHHS, 3. Ilonsatue ov KOHCTPYKTUBHOM CI/I?E@MB?C A
Teopetuucckoro u | BPIMOMHEHUE  CETEH  MPOMBILUICHHEIX N TCCKIC
skeniepuMenTansy | TPCAIPUATHN,  TOPOJOB M CelbCKOro | © "
OIIK-2 | oro uccnenoBanus | XO35JHUCTBA. 3
npu peurennu | 4. Knaccudukanus TPUEMHHUKOB | \r 0 e




OKCIICPUMECHTAJIbH
BbIX 3a1ad4.

AIEKTPOIHEPT U no HAJKHOCTH
(cornacuo I1YD).

5. OcHOBHBIE OIpeAeNeHUs] HaleKHOCTU
AIEKTPOCHAOKEHUS.

6. IlpuumHBl W XapakTep MOBPEKICHHUI
Bo3aymHbIX JIDII.

7. TlpyumHBl ¥ XapakTep MOBPEKICHHUI
kabenpHbIX JIDII.

8. IlpuumHBI M XapakTep MOBPEKICHHUI
CHJIOBBIX TPaHC(HOPMATOPOB.

9. IlpuumHBI W XapakTep MOBPEKICHHUI
AIIEKTPOJIBUTATENICH W KOMMYTAI[MOHHBIX
anmnaparos.

10. Bunb! 0TKa30B.

11. Knaccudukaius 0TKa30B.

12. ABapusi.

13. Otka3ssl B pabote | u |l crenenwu.

14. Tumsl 0TKa30B.

15. BeposTHOCTH 0€30TKa3HOW pPabOTHI,
BEPOSATHOCTb MOSBICHUS OTKA30B.

16. YacTtoTa 1 MHTEHCUBHOCTH OTKAa30B.

17. V3meHeHHsT WHTEHCHUBHOCTH OTKAa30B
BO BpeMeHuU. CpenHsst HapaOOTKa Ha OTKa3.

18. DKCIIOHEHIINAIBHBIN 3aK0H
HaJEKHOCTH.

19.BeposiTHOCTH HEBOCCTAaHOBJIEHHS,
BEPOSTHOCTH BOCCTAHOBIICHHS.

20. Yacrora 51 MHTEHCUBHOCTD
BOCCTAHOBJIEHUS.

21. CpemHee BpeMsi BOCCTAaHOBIICHUSI.

22. Koa(duimeHTsl rOTOBHOCTH, TPOCTOS,
TEXHUYECKOTO WCTIOJIb30BaHUS,
OIEepaTUBHOM FOTOBHOCTH.

23. Teopema CIIO’KEHHS BEPOSATHOCTEHA.

24. HanexxHocTtb CUCTEM c
MOCJIEIOBATEIbHBIM

25. HagexxHOoCTh cHcTeM C MapauledbHbIM
COCIMHEHUEM SJIEMEHTOB.
26.CTpyKTypHOE, UH(POPMALIMOHHOE,
BpPEMEHHOE Pe3epPBUPOBAHHE.
217. PesepBupoBanue
3aMeIIeHNeM, CKOJB3AIIIee.
28. HarpyXeHHbIH M HEHarpy>XeHHbIH
pPE3EPBUPYEMBIN AIEMEHT.

MTOCTOSIHHOE,

29  HaneXHOCTb ~ 3JEMEHTOB  IIPH
MIOCTOSTHHOM OOIIEM pe3epBUPOBAHHH.

30. HanmexxHOoCTb  3JEMEHTOB  IIpHU
MOCTOSTHHOM paszensHOM
pe3epBUPOBAHUM.

31. Hae)XHOCTh CHCTEM IPU CMEIIaHHOM
COEIMHEHHUH DIIEMEHTOB.

32. [TpubmmxeHHbIN METON
peoOpa3oBaHus TPEYTOIbHUKA B 3BE3]TY.
33. IpubnuxkeHHBI METOJ HCKIIOUYCHUS
3JICMEHTOB.

MOJCIIH.
KomnuectBeHHBIE
OIMCAaHUS
MaTeMaTHIECKUX
MoJienen

4 MaremaTH4eCcKue
MOJIEIH u
KOJINYECTBEHHEIE
pacuérsl
HaJIEKHOCTHU
CHCTEM.

5.Texuuko-
SKOHOMHYECKAS
OIIEHKA
HEOOTIyCKa
ANEKTPOIHEPTHUHU. .




34. TlpemHamepeHHbIC OTKIIOUCHHS IIPH
HIOCJICI0BATEIIEHOM COCIMHCHUHT
DIIEMEHTOB.

35. IlpennamepeHHBIC OTKIIOUEHUS TIPU
HapaJuieIbHOM COCJIMHEHUH JJICMEHTOB.
36. Bausinue opranu3anyu 00CITyKUBaHHS
Ha HaJIGKHOCTh CXEM.

37. Bausinue HaJEeKHOCTH
KOMMYTaIlMOHHOM anmapaTypsl H
YCTPOMCTB penernHou 3aIUThI u

ABTOMATHKH Ha HAJIC)KHOCTh CXEM

38. Ompenenenue BbIXomHOTO 3(Pdexra
CHCTEMBI.

39. Ompenenenne ymepda OT TepepbiBa
AIIEKTPOCHAOKCHUSI.

40.Haie)XHOCTh HEpe3epBUPYEMBIX CeTei
CHUCTEM DJJICKTpOCHaOXeHMsI (IMHUU 0e3
KOMMYTAIIMOHHBIX aIlapaToB).

41. Hage)XHOCTh HEepe3epBUPYEMBIX CETel

CHCTEM

42. Hanexnaocts
TOPOJIOB.

CIIOCOOHOCTH
IIPOBOIUTH
000CHOBaHHE
MIPOEKTHBIX
peLeHui

2. | IIK-4

JEKTpOoCHAOXKeHus (JIMHUM C
KOMMYTallMOHHBIMU amnnapaTamu).
3JIEKTPOCHAOKEHUS

3. Onucanue noka3areseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

Iloka3zaTenu Ouenka Kpurepun
3HaTh 3HaTh METOJUKY pacuera
OTIK-2): HAJEKHOCTH CXEM :YMETh
- 0COOCHHOCTH MOJIEJIEN pacdyeTa HaJeXHOCTH DJIEMEHTOB, aHaIM3UpOBaTh  NPUHATHIC
TPYII 3JIEMEHTOB, UMEIOIINX PA3IUYHOE COSTUHECHNE; HHJKCHCPHBIC DCIICHUA 110
- METOAMKY PacyeTa HaJ€KHOCTH CXEM PACTIPENETUTENbHBIX 00eCIIEYCHUI0 HAJICKHOCTH
YCTPOMCTB; Ha OCHOBE TEXHUKO-
— CHOCOOBI OLIEHKH MOCIIEACTBUI OTKAa30B SHEPTETUUECKUX 3a4TEH0 | DKOHOMHYECKHX pacyeroB;
YCTaHOBOK; BJIAJIETh HaBbIKaMU
- OCHOBHBIE TPHUHLMIILI BHIOOPA ONTHMAILHON BEJIUYUHBI pa3pabOTKU alrOPUTMOB M
PE3epBOB MOLIHOCTH B SHEPTOCHCTEME. nporpamMm pacyera

(IIK-4) HAaJIe)XKHOCTHBIX

-METOUKY pacuera . HAJICKHOCTH CXeM oKasaTeneit -

pactpeeIIuTeIbHBIX YCTPONCTB; SIEKTPOCHAGKEHH;

-~OCHOBHBIC TPUHIIUIIBL BLIGOpa ONTUMAJIbHOM BEJIMYUHBI




pE3epBOB MOIIHOCTH B SHEPTO
YMmerhb

OIIK-2):

- UCIIOJIb30BAaTh MAaTEMAaTUYCCKUC MOACIIN IJId pacucTa
noKazareyneu HaACKHOCTH IJICMEHTOB U PA3JIMYHO
COCONMHCHHBIX rpyrm DJICMCHTOB,

- AHAJIM3UPOBATH IMPUHATHIC MHXXCHCPHBIC PCHICHUS I10
06GCH6‘16HI/I}O HaACKHOCTHU HAa OCHOBC TCXHUKO-
OKOHOMHUYCCKHUX paCyY€TOB.

(TIK-4)

-aHAIM3MUPOBATH IPHHATHIC HHXECHEPHBIC PEIICHUS 110

00eCIIeUCHHUIO HAIOKHOCTH Ha OCHOBE TEXHHKO- He 3HATE OCHOBHEIE

IKOHOMHUHCCKHIX pacicToB He3a4TeHO | KOJIMYECTBEHHBIC

Baaners ITOKA3aTeJIM HAIEKHOCTU
(OIIK-2): JIEMEHTOB M 0OBEKTOB.

— HaBBIKAMH Pa3pabOTKH AJITOPUTMOB M MPOTPaMM pacyera
HAIE)KHOCTHBIX ITOKa3aTeiell CHCTEM DIIEKTPOCHAOKCHHS;
— IPUHSATHSL 000CHOBAHHOTO WH)KEHEPHOTO PELICHUS MTPH
BHIOOpPE ONTUMAILHOTO YPOBHS HAICKHOCTH TIPH
MPOCKTHPOBAHUH U SKCILIyaTaI[MU JIEKTPOIHEPTETUIECKOTO
00BEKTA.
I1K-4)
- HaBBIKAMU TIPUHATHSL 000CHOBAHHOT'O MHXKEHEPHOTO
pelieHus npu BbIOOpe ONTUMAIBLHOTO YPOBHS Ha/I€KHOCTH
IPU IPOEKTUPOBAHUY U IKCILTYaTAIUU
DIICKTPOIHEPTETUUECKOT0 00BhEKTA

4. MeToau4yecKkue MaTepHalibl, ONpeaesiOlie NPoUeAypPhbl OLEHUBAHUS 3HAHWI,
YMeHHUii, HABBIKOB H ONBITA JeSITeJILHOCTH

Jucnunnuaa HagexxHocTs cucteM sHepreTuku. TepmuHonorus. OCHOBBI. HampaBlieHa Ha
03HAKOMJICHHE C MOKa3aTeIsIMH, KPUTEPUSIMHU U XapaKTEPUCTUKAMH CHCTEM AJIEKTPOCHAOKEHHS; Ha
MOJIy4YeHUE TEOPETUUYECKUX 3HAHUW W MPAKTUUECKHMX HABBIKOB COBPEMEHHBIX METOJIOB PACUYETOB
BBIIIICHA3BAHHBIX I[IOKa3aTeled s WX JAJbHEHIIero MCHOJIb30BaHUS B  MPAKTHYECKOU
JIesTeTLHOCTH.

N3yueHnne qUCHUIIMHBI IPEAyCMAaTPUBAET:

— JIEKIUH,

— TPAKTUYECKUE 3aHATHS;

— 3auer.

B xonme ocBoeHust pasmena 1 CTyIEHTBI JOJKHBI YSICHUTh OCHOBHBIE TIOHSATHS U
XapaKTEPUCTUKU HAJIEKHOCTH DJIEMEHTOB U CUCTEM.

B xoxe ocBoenus pasnmena 2 CTYACHTBI JOJDKHBI YSACHUTh MaTEMaTHYECKUE MOJCIH IS
aHaJIn3a HaJIeKHOCTH JIEMEHTOB, CXEM U CUCTEM.

B xone ocBoenmsi pazgena 3 CTYyAEHTHI JOJDKHBI YSACHUTH PAcuETHBIE METOMBI aHaIM3a
HAJCKHOCTH DJIEMEHTOB U CHCTEM DIIEKTPOCHAOKEHHUSI.

B xonme ocBoenust paszmena 4 w pasziena 5 CTYIOEHTHl JOJDKHBI HAYyYHUThCS OLICHUBATH
HEJIOOTITYCKA HIEKTPOIHEPTUK OT OTPAHIMUEHUN MOITHOCTH U IMEPEPHIBOB B AJIEKTPOCHAOKEHUU.

Heob6xonuMo oBmaneTh HaBBIKAMH W YMEHUSMH TPUMEHEHHUS HM3yYE€HHBIX METOJIOB IS
OIICHKH DJIEMEHTOB M OOBEKTOB AJIEKTPOCHAOKEHHS ,MIPUMEHEHUS M peaTn3aliil T€X WJIA WHBIX
MIPOEKTOB B KOHKPETHBIX CUTYAITUsX.

B nporecce n3ydeHus AUCHUILTAHBI PEKOMEHIYETCSl Ha TIEPBOM dTarne oOpaTuTh BHUMaHHE
Ha OCHOBHBIE CBEJICHUSI U3 TEOPUH BEPOSTHOCTEN U MATEMATHYECKOM CTATUCTHUKHU.

OBrnaneHne KIIOUEBBIMH TIOHATUSMH SIBISIETCS OO0S3aTEIbHBIM YCIOBHUEM JUIsI MU3Yy4CHUS
JUCLUTIIINHBI.

[Ipn moAroToBKe K 3a4eTy pPEeKOMEHAYeTCs 0co00e BHUMAaHHE YACIUTH CIIETYIOIUM
BOIIPOCaM, YKa3aHHOM B TiepeuHe, a UMEHHO: Ne6-10;Ne25-29,Ne32-36.



B mpouecce mnpoBeneHHUs MPAKTUYECKUX 3aHSATHN MPOUCXOAMUT 3aKpEIJICHHE 3HaHUM,
dbopMUpOBaHNUE YMEHUI W HABBIKOB PeajN3alliu TPEICTABICHUS O TOM, KaK MPABWIBHO OLIEHUTh
HAJI)KHOCTh CHUCTEM C LIEJIbI0 N30€KaHUS TEPEPHIBOB AJIEKTPOCHAOKEHUSI.

CaMocTosTenbHyI0 paboTy HE0OX0IUMO HAYMHATH C U3YYCHHS JICKIIMOHHOTO MaTepuaa.

B nmponecce KoOHCynbTalMu C MpPENoAaBaTENeM BBIICHATH HENOHATHIE Ha JIEKLIUU
MaTepHuabl.

PabGora ¢ nuTepaTypoil SIBISETCS BaXXHEHITUM JJIEMEHTOM B IIOJIYYECHHUU 3HAHHWHA 110
nucuuruae. [Ipexae Bcero, HE0OX0IUMO BOCIIONIB30BATHCS CIIMCKOM PEKOMEHAYEMOM MO JaHHOU
JUCLUHUILJIMHE JUTEpaTypoil. JlONMOJIHUTENbHBIE CBEICHHUS IO U3Y4aeMbIM TEMaM MOXHO HAWTH B
nepruoanyeckoit neyatu u MHtepHere.



Ipunoxenne 2

AHHOTAIIUA
paboueii nporpaMMbl TUCIANIMHBI

Hanexnoctb cucrem 3Hepretuku. Tepmunonorus. OCHOBBI.

1. Ileanb m 327291 TUCHHUILIMHBI

]_IGJIBIO HU3YUCHUSA NUCHUIIINHBI ABJISACTCA: (bOPMI/IpOBaHI/Ie Y CTYACHTOB MOHATHA HAAC)KHOCTU
KaK KOMIIJIEKCa CBOMCTB OJICKTPOTEXHUYCCKUX 00BEKTOB U CUCTEM B OeJIOM.

3a;[at1e171 M3Y4YCHUS JUCHUIIMHBI SABJIACTCA. OCBOCHHMC CTyACHTAMHM MCTOJOB pacuecra
HaAC)KHOCTH BOCCTAaHABJIMBACMBIX W HCEBOCCTAHABJIMBACMBIX JJICMCHTOB, TIPYIIIlI 3JIEMCHTOB,
COCAMHCHHBIX  pa3JIMYHbIM CII0CO00OM. YcBoeHue OCHOBHBIX MCTOAMK pacdeTa CXEM
3J'I€KTpOCH€16)KeHI/I${, pacupeaciInTCIbHbIX yCTpOﬁCTB, OIITUMAJIBHOI'O Ha3HAYCHHA PC3CPBOB
MOITHOCTHU B OHEPTOCUCTEMC Ha OCHOBC TCXHUKO-O3KOHOMHNYCCKUX PACUCTOB

2. CTpyKTypa IHCHHUIIHHBI

2.1 PacmpenencHue TPYAOEMKOCTH IO OTICIbHBIM BHJaM YYCOHBIX 3aHATHN, BKIOYAS
camocTosTenbHyt0 padoty: JIk — 17 yac.; [13 —34 yac.; CP —57 uac.

OO61mas TpyA0eMKOCTh AUCHUIUINHBL cocTaBisieT 108 uvacoB, 3 3a4eTHBIX €AMHUIIBI

2.2 OCHOBHBIC pa3/IeIbl TUCIUATUTHHEL:

1.- 3agaum u UCXOHBIE TONOKEHHS HANEKHOCTH

2. - MaKTOpPHI, HAPYLIAIOIIME HAIEKHOCTH CUCTEMbI M UX MATEMATHYECKHE ONUCAHUS.
3.- Maremarndeckue Moend. KolIM4ecTBEHHBIE ONMMCAHUS MATEMAaTHUECKAX MOJEIEN
4. - MaremMaTHYeCKie MOJIEIH U KOJIMYECTBEHHBIE PACYETHI HAIEKHOCTH CHCTEM

5. - TeXHHKO-DKOHOMHYECKAs OIEHKA HEIOOTITYCKA 3JIEKTPOIHEPTHH.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeHIMii)
[Tpouecc u3yueHus: AMCUUIIMHBI HapaBiieH Ha (POpMHUPOBAHHE CAEAYIOIINX KOMIETEHIINN !

OIIK-2 - cmocoOHOCTh TPUMEHSTH COOTBETCTBYIOMIMK (DM3UKO-MAaTeMaTHUECKHUI armapar,
METOABl aHaJIM3a M MOJEIMPOBAHUS, TEOPETHUYECKOIO U HKCIIEPUMEHTAIBHOIO
WCCIIEI0BAHMS IIPHU PELIEHUH YKCIIEPUMEHTAIBHBIX 3a/1a4.

[1K-4 - crtocoOHOCTh MPOBOIUTH 0OOCHOBAHHE MPOESKTHBIX PELICHUN

4. BuJ NpOMe:KYTOYHOM aTTeCTallMH. 3a4eT



IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbl Ne OT«__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)



[IporpaMmma cocTaBieHa B  COOTBETCTBHM C  (peiepaIbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM BBICHIETO0 OOpa30BaHUS IO HarpaBlieHHIO 1moArotoBkd 13.03.02
DIIeKTPOIHEPTETHKA U DJIEKTPOTEXHHKA (YPOBEHB OakanmaBpuaTa) oT «3» ceHTs0pst 2015 1. Ne955

st Haoopa 2014 roaa: u yueoHsiM tuianoM GI'BOY BO «bpl'Y» st 3a04Hoi hopmbl 00yueHus
oT «3» utoing 2018r. Ne413

IIporpammy cocraBuiI:

Kapmosa H.A. ponenr, kap.Oud

Pabouvas mporpamma paccMOTpeHa U yTBepKJieHa Ha 3aceaHuu Kadeaper  Dud

OT «__ » 20 I., IpoTOoKoJ No
3aBenyronmii kageapoir Oud 1O.H. Bynaros
COT'JTACOBAHO:
3aBenyroluii BeIycKatouien kadeapoir dud I0.H. bynaros
Jupexrop OubIroTeKn T.®. CotHuK

Pabouas nporpamma ogobpena MeToanueckoit komuccueit JuA daxynbrera

OT «__ » 20 I., IpOTOKOJ Ne

[Ipencenarens MeToIMUECKO KOMUCCHHU (haKyIbTeTa A.Jl. YibpsiHOB
COI''TACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOT0 YIPaBICHUs I'.II. Hexesen

Peructpanmonssiii Ne

(memoouueckuti omoen)



