OEJIEPAJIGHOE I'OCYJIAPCTBEHHOE BIOJPKETHOE OGPA3OBATEJIBHOE YUPEXX/IEHUE
5 BBICIIIEI'O OBPA3OBAHUS .
«BOPOHEXCKHUU I'OCYJAPCTBEHHBIU ATPAPHBIM YHUBEPCUTET

NMEHUW UMITEPATOPA IIETPA I»
ArpouH:keHepHBIH paKyJIbTET

Kadenpa Jnexrpudukanuu cebckoro xo3siiicrea

YTBEPXJIAIO
3aB.kadenpoit
Kaprasues B.B.
18 Hos10pst 2015r.

“

DoHJ OLEHOYHBIX CPeACTB

no qucuunimge b1.B.JIB.10.1 «Hajae:xHocTh cHCTEM 3J1EKTPOCHAGKEHNUS » ISt
nanpasJjenus 35.03.06.«ArponnxeHepus» NpopuiIb «IJIeKTPo0GOpPyI0BAHHE U
ynekTporexnonoruu B AIIK» akanemuueckmnii 6akanaspuar



1.Ilepeyenr KoMIETEHIHUII ¢ YyKa3aHHeM OJTanoB HUX (opMuUpOBaHUS B
npouecce 0CBOeHHs1 00Pa30BaTEJIbHOI NPOrPAMMBI

Pas3nensl
Nupekc DopmyaupoBKa JUCIUITIINHBI

112 |3 |4|5]|6

TOTOBHOCTBIO M3y4aTh U UCIOJIE30BaTh HAYYHO- + |+ |+ |+ |+
(TIK-1); | TexHHYECKYIO HH(POPMALIHIO, OTCYECTBCHHBIN U
3apyOeKHBIN OTBIT

110 TEMAaTUKE UCCIIeIOBAaHUN

(TIK-2); | rOTOBHOCTBIO K YUaCTHIO B ITPOBEICHUN MCCIICIOBAHUI + |+ | +
paboyux M TEXHOJIOTHYECKUX MPOIECCOB MAIINH

(ITK-3) | rOTOBHOCTBIO K 0OPaOOTKE PE3YIILTATOB + |+
IKCIIEPUMEHTAIBHBIX UCCIICTIOBAHUN

2. Onucanme mokasartejeii M KPpUTEPHUEB OLNCHUBaAHUSNA KOMl'IeTeHIII/Iﬁ Ha

PA3JIHMYHBIX OTallaX UX q)Ole/lpOBaHl/lﬂ, OIMMCaHHC IIKAJ OHCHUBAHUSA

2.1 HIkajga akageMU4ecKHUX OEHOK OCBOCHHSA AHUCIHUILIHHBI

Bunap! onieHOK OrueHkHn

AxameMuueckas
OIIEHKA I10
HE 3aYTEHO 3a4YTEHO
2-X OaIbHOM

nrkane (3a4er)




2.2 Tekyuiuii KOHTPOJIb

Coneprxanue ®dopma No3aganus
Ko [Inanupyemsle Pasznen TpeOOBaHUS B Texnonorus oncHouHoro | Iloporossiii | [IOBBIIEHHBIM Beicokuii
2 PE3YIBbTATEI JAUCHUITIIMHBI pas3pe€3€ pa3aciioB (bOpMI/IpOBaHI/ISI Cpe€acTBa YPOBCHBb YPOBCHBb YPOBCHBb
JUCLUIUIAHBI (xoHTpOJIS) (ynoBi.) (xopor1o) (oTIIM4HO)
(TIK- 1); 3HATh COCTOSIHHE K 1-5 HaXOJMTh HAanOoJee Jlekiun, YcTHBI ompoc, 3aganus 3aganus 3aganus
TIePCIEKTHBHI PA3BUTHUL 3¢ eKTHBHBIEC peIeHNs | 1adopaToOpHBIe TECTHPOBaHUE Pazmen 3.1 Pazmen 3.1 Pazmen 3.1
WVIEKTPADUKAIIAA U AKCILTYaTalHOHHBIX paboTsl, Bompockr 1-10 Bompockr 1-10 Bompockr 1-10
ABTOMATHU3aLUH 33124 C y4eTOM CaMOCTOSITEIIbHAS TecTo TecTo TecTol
CEITIbCKOXO035HCTBEHHOTO CTECTIHANTBHBIX pabota paszen 3.2 paszen 3.2 paszen 3.2
TIPOM3BOJICTBA U OBITa 3KOHOMHUYECKUX U Nel-18 Nel-18 Nel-18
CEIIbCKOTO HAaCEJICHHUS; TEXHUYCCKUX
OCHOBHBIC ITOHATUA, KPUTCPUCB, a TAKIKE
TCPMUHBI U OpraHnu30BbIBATH

OIIpeieNIeHNs TEOPUH
HaJIe)KHOCTU U TEOPHIO
MaccoOBOTO
00CITy)KUBaHHSA
NPUMEHUTEIBHO K
3IEKTPOOOOPYIOBAHHIO;

BBITIOJTHEHUH ITUX
pEllIeHN; BHIOIHATh
MOHTAaX,
3JIEKTPOTEXHUYECKUX
YCTPOMCTB,
MOAJIEPIKUBATD
pauuoHaIbHbIE
3HAYEHUs TapaMeTpoB
TEXHOJIOTHUECKHUX
PEKHUMOB PabOTHI
SIEKTPUPUITUPOBAHHBIX
u
ABTOMATU3UPOBAHHBIX
MIPOIECCOB CBSI3aHHBIX
c
CEJIbCKOXO3SICTBEHHBI
MM 00BbEKTaMH;




[K-2 3HaTh METOJIBI cOOpa 4-6 YMETh NPUHUMATh Jlexuuw, YcerHbli onpoc, | 3amaHus 3ananus 3ananus
00paboTKU U aHATH3a y4acTHe B IIPOBEJICHUH | JTa0OpaTOpHBIC TECTUPOBAHUE Pazmen 3.1 Pazmen 3.1 Pasmen 3.1
uHpopmanuy; SKCHEPUMEHTAIBHBIX paborTsl, Borpockl 11-28 | Bonpockr 11-28 Borpocsl 11-28
OCHOBBI TUNITAHUPOBAHUS H HCCIIEAOBaHHH , CaMOCTOSITENIbHAS TecTtsl TecTtsl TecTtsl
OpTraHU3aIIH PEMOHTA o0pabaTbIBaTh pabota paszen 3.2 paszen 3.2 paszen 3.2
31eKTpo0oOOpyIOBaHUS, IOy ICHHBIC Nel19-30 Nel19-30 Nel19-30
B TOM 9HCJIE C PpE3yNbTATHI,
npuMeHeHneM DBM. BEITIOJTHATE COOp H

aHaJIN3 UCXOTHBIX
JaHHBIX JUIA pacueTa u
npoektuposanus ITC;
-IIPOBENICHHS
9KCTIEPUMEHTAIIBHBIX
HCCIIEI0BaHUN U
00paboTKN MX
PpE3yNbTaTOB;

I1K-3 3HATH-METObI 5-6 YMETh- Jlexmum, VYeTHbll onpoc, 3anaHus 3amaHus 3amanus

CHHTE3a CHHTE3HPOBATH nmabopaTopHEIE TECTHPOBaHUE Pazgen 3.1 Pazgen 3.1 Pasgen 3.1
paboTsl, Borpockl 10-31 | Bompockr 10-31 Borpocs 10-31
AJIEKTPOIHEPTEeTHYEC CXEMBI
. CaMOCTOSATENbHAS Tectsl Tectsl Tectsl
KHMX CUCTEM U CCTCHU QJICKTPOOHECPICTHUYC paboTa paszen 3.2 paszen 3.2 paszen 3.2
110 3aJaHHOMY CKHUX CHCTEM I10 Nel9-42 Nel9-42 Nel19-42

YPOBHIO
HaJEKHOCTH

3aJJaHHOMY YPOBHIO
HaJEKHOCTH




2.3 IIpoMexkyTOUHAsl aTTeCTALIMS

Ne3ananus
Kox T ———— Texnonorus ®dopMa OLIEHOYHOTO o — I — B =
bopmupoBarus cpesicTBa (KOHTPOIS) POTOBBIH OBBIIICHHBII BICOKHH YPOBEHb
YpOBEHB (YIOBI.) YpOBEHB (XOpo1II0) (0TaM4YHO)

TIK-1 OCHOBHBIE PUHIIMIIBI IOCTPOECHHUS 1 Jlexnyn 3auer Bamanns Pazgen 3amanus 3amganus
NPOEKTUPOBaHUS Y(PPEKTUBHBIX CUCTEM IIpakTuueckue 3.1 Paznen 3.1 Paznen 3.1
TEXHUYECKOTO OOCTYKMBAHUSI H PEMOHTA 3aHATHUSA, Borpockr 1-10 Bompockr 1-10 Bormpockr 1-10
AIEKTPOOOOPYIOBAHUS; CaMOCTOSTEIbHAS Tectbl Tectbl Tectbl
YMETb:- HAXOAUTh Hanbosee 3(PPEeKTUBHbIC paboTta paznen 3.2 pasnen 3.2 pasnen 3.2
pElIeHHs SKCIUTYyaTaI[HOHHBIX 33]1a4 C YUE€TOM Nel-18 Nel-18 Nel-18
CHETHANTBHBIX 9KOHOMHUYECKHAX U TEXHIYECKIX
KPUTEPHEB, a TAKXKE OPTaHU30BBIBATh
BBITTOJTHCHUH ITUX PEIICHHUI; BBITOIHATD
MOHTaX, JICKTPOTEXHUICCKUX YCTPOUCTB,

MOJICP>KUBATH PAlHOHATHHEIC 3HAUCHHUS
MapaMeTpOB TEXHOJOTHYECKUX PEXKUMOB pabOThI
ANEKTPUPUIMPOBAHHBIX U aBTOMaTH3UPOBAHHBIX
MPOLIECCOB CBSI3aHHBIX C
CeIIbCKOXO03SIHCTBEHHBIMH 00bEKTaMHU;

- o0yyaronuiicst 1o KeH 00J1aJaTh HABBIKAMU:
-CaMOCTOSITeNTLHOU paboTHI B cdepe
IKCIUTyaTaluy AIeKTPO0OOpYyIOBaHNS;

TIK-2 OCHOBBI IJTAHUPOBAHUS M OPraHU3alU1 PEMOHTA Jlexnn 3auer Saganus Pasnen 3ananus 3ananus
3eKTPO0OOPYIOBAHUS, B TOM YHCIIE C [pakTuueckue 3.1 Pazmen 3.1 Pazmen 3.1
npuMeHeHneM DBM. 3aHATHS, Bonpock 11-28 Bonpock 11-28 Bompock 11-28
-yMETh MIPUHAMATD y4acTHE B IPOBEICHUU caMOCTOsTeIbHas Tectbr Tecto Tecto
9KCIIEPUMEHTAIILHBIX UCCIIEJOBAHUM , pabora paznen 3.2 paznen 3.2 paznen 3.2
00pabaThIBaTh MOMYYCHHBIC PE3YNIbTATEHI, Ne19-30 Nel19-30 Nel19-30

BBITIOJIHATH C60p " aHaJIN3 UCXOJHBIX JaHHBIX
Juta pacdera u nmpoextuposanus OTC; -
MMPOBEACHUA DKCIICPUMEHTAJIBHBIX I/ICCJ'[elIOBaHI/II\/’I
1 00pabOTKH UX Pe3yIbTATOB;

-0071aaTh HABBIKAMH CAMOCTOSATEIHHOTO aHAIN3a
Y OIIEHKH PEXHMMOB PaOOTHI AJIEKTPOTEXHUIECKUX
YCTPOMCTB B YCIOBHAX JKCILUTyaTallUu.




[K-3

3HaTh-METO/Ibl CHHTE3a JIEKTPOIHEPTeTHYECKUX
CHCTEM U CeTeH 110 33JaHHOMY YPOBHIO
HaJIe)KHOCTH

YMETh-CHHTE3UPOBATH CXEMBbI
3NEKTPOIHEPTETHIECKUX CHCTEM T10 3aJaHHOMY
YPOBHIO HaIEKHOCTH

BJIaI€Th-HaBBIKAMH OIICHKH HEIOOTITYCKa
3JIEKTPOIHEPTUH OTPEOUTEIIM

-HaBBIKaMH OLIEHKH BEPOSATHOCTH OTKa3a
JNEKTPOIHEPTETUIECKUX CUCTEM U CeTei

Jlexnyn
IIpakTuueckue
3aHATHS,
caMoCTOsITeIbHAs
pabora

3auer

3aganus Paszgen
3.1

Borpockl 10-31
Tectnr

paszen 3.2
Nel19-42

3amanus
Pasgen 3.1
Borpocsl 10-31
Tectnr

paszen 3.2
Nel19-42

3amanus
Pasgen 3.1
Borpocsl 10-31
Tectnr

paszen 3.2
Nel19-42




2.4 KpuTepuu OlleHKH HA IK3aMeHe, M 3a1IiTe KypPCOBOI0 MPOEeKTA

«He nmpeaxycMoTpen»

2.4 Kputepuun oueHKU Ha 3a4éTe

Onenka sK3aMeHaropa, Kpurepun
YPOBEHB
«3auTeHO» OOyyJaromuiicst MOKa3al JOCTaTOYHbBIE 3HAHUS OCHOBHBIX

MOJIOKEHUN y4eOHON AUCHUILTUHBI, YMEHHUE CAMOCTOSITENILHO
peniaTh KOHKPETHBIE MPAKTUYECKUE 3a/1a4H, IPETyCMOTPEHHbIE
paboueii mporpaMMoi, OpUEHTUPOBATHCSI B PEKOMEHI0BAaHHOM
CIIPaBOYHOM JIUTEPATYpPE, YMEET NPABMWIHHO OLEHUTH
MIOJIyYEHHBIE PE3YJIbTaThI.

«He 3auteno»

[Ipu oTBeTe 00yyaronierocs BhIABUINCH CYLIECTBEHHbIE
po6esbl B 3HAHUSX OCHOBHBIX MOJIOKEHUH yueOHOH
JUCLUIUIMHBL, HEYMEHHUE C IIOMOILBIO NPEN0/1aBaTeNsl MOTYIUTh
[IPaBUIIBHOE pellIeHUEe KOHKPETHOM MPAKTUYECKOH 3a/1a4u1 U3
YHUCIIa MPEyCMOTPEHHBIX pabouel mporpaMmMon yueOHom
JUCLUIUIMHBI

2.5 Kpurtepuu olleHKH YCTHOTO OIpoca

Onenka Kpurepuu
BBICTABIIACTCS 00yUYarOIIEMYCsl, €CITH OH YEeTKO BhIPAXKaeT CBOIO TOUY 3pEHUS
10 PaCCMAaTPUBAEMBIM BOIIPOCAM, IPUBOII COOTBETCTBYIOIINE IPUMEDPEI
«3a4TEHO» P P P » [IPHBOZL Yo p PEL,

IIPY 3TOM TIPH OTBETE JOMYCKAIOTCS OTACIBHBIE TOTPEIIHOCTH B 3HAHUSX
OCHOBHOTO Y4€OHO-TIPOrpaMMHOI0 MaTepuaa

«HE 3a4TCHO»

BBICTaBJIETCS 00YUaIOLIEMYCsl, €CIIM OH OOHApYKUBAET CYIIECTBEHHBIE
MpOoOEIbl B 3HAHUSX OCHOBHBIX MOJIOKEHUN y4eOHON AUCIUTUINHBI,
HEYMEHHE C TOMOUIBIO MPENOAABATENS MOJYUYUTh TPABUIIBHOE PEIICHUE
KOHKPETHOW MPAaKTHUYECKOH 3a7aun U3 YKciia MpeyCMOTPEHHBIX padoueit
MporpaMMoN yu4eOHOM TUCIUILIUHBI

2.6 Kputepuu O1IeHKH TECTOB

CryneHu ypoBHe OTauuuTenbHbIe TPU3HAKU [Toka3zaTenb OLEHKH
OCBOCHUS chopMHUpOBaHHOMN
KOMITETEHIIUH KOMIIETEHIINHI
OO0yuarmuiicss BOCIPOU3BOIUT He menee 55 % 6Gannos 3a
[Toporossiii TE€PMUHBI, OCHOBHBIE MTOHATHUS, CIIOCOOEH | 3a/1aHUs TECTa.
y3HABaTh S3bIKOBBIE SBJICHUS.
OOyyaromumiicst BRISIBISIET B3auMocCBsizHu, | He menee 75 % Gaminos 3a
TTpoaBHHYTHL KJIaCCU(UIUPYET, YIIOPSIT0UUBAET, 3aJlaHus TecTa.
UHTEPIPETUPYET, IPUMEHSIET HA
IIPAaKTHKE NPONUJECHHBIN MaTepual.
Bhicokuit OOyuaromumiicst aHanu3upyeT, orieHnBaet, | He menee 90 % Gaminos 3a

IIPOTHO3HPYET, KOHCTPYUPYET. 3aJJaHMs TecTa.

Kommerenrug ue
chopmupoBaHa

Mesnee 55 % 0auioB 3a
3aJJaHUS TECTA.

2.7 lommyck K ciade 3adera
1. Iocemenue 3anatuil. JlomyckaeTcst OAMH NPOMYCK 0€3 MPeabsIBICHUS CIIPABKH.
2. BeinosiHeHue 1a00paTOpHBIX PadOT M CAMOCTOSATENIBHBIX 3a/1aHUH.

3. AKTUBHOE y4yacTue B paboTe Ha 3aHATHUSX.




3. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MaTepHAaJbl, He0OX0AUMbIEe ISl OLEHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XaPaKTePHU3YKIIUX 3TANbI
(opMupoBaHus KOMIETEeHIIU B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

3.1 Bonpocbl ANA NOAroTOBKM K 3a4eTy no aucuunauHe «HagexHoctb CIC»

1. Ob1ee onpeneneHue HaIeKHOCTU 00bekTa. [ToHATHE O HAIEKHOCTH CUCTEMBI
AJIIEKTPOCHAOXKEHUS MPOMBILUICHHOTO MPEIPUSTHSL.

2. COBOKYIHOCTh MAaTEMAaTUYECKUX MOJIEIEH Hale)KHOCTH 31eMeHTOB U COC, UCOIB3yEeMbIX HA
MPaKTUKE, UX CXOJICTBO U OTIIUYHE.

3. be30TKka3HOCTh, PEMOHTONIPUTOTHOCTD, AOJITOBEYHOCTh U COXPaHsAEMOCTh — CBOMCTBA,
OTIPEICIISIONINE HAICKHOCTh 00BEKTA; UX OMPEICIICHUS.

4. Tpu HampaBieHUs B PEIICHUH 33J]a4l MATEMaTHYECKUX MOJIETIEH HaJe)KHOCTH

5. BoccranaBinuBaeMble U HEBOCCTAHABIMBAEMbIE OOBEKTHI.

6. OCHOBHBIE TIOKA3aTeNIM HAJIeKHOCTH — EAMHUYHBIE U KOMILJIEKCHBIE.

7. HopmupoBanue Haie:kHOCTH B [IpaBriiax ycTpoicTBa 3JIEKTPOYCTAHOBOK.

8. O6ocHOBaHME JIJIs1 MCITOJIB30BAHUS JUIS OLICHKH HaaexkHocTH COC crnienuan3upoBaHHBIX
MaTEeMaTUYECKUX MOJIEJIEH U COOTBETCTBYIOIIUX UM METOJIOB pacyeTa HaJIe)KHOCTH B
3aBUCUMOCTH OT HamnpspkeHus (10 1000 B, 6-35 kB u 110-220 xB).

9. [locnencTBust NEPEPHIBOB AIEKTPOCHAOKEHUS U UX TEXHUKO-IKOHOMHUUYECKAs! OLICHKA.

10. IIpubnukeHHbIE BEIUMCICHUS TTOKa3aTeIe HaJeKHOCTH.

11. TIpssmMo¥t ¥ TOTIOTHUTEBHBINA yIIEpPObI.

12. BoccranaBiuBaeMble U HEBOCCTaHABIMBaeMble O00BEKThl. BoccTaHOBIeHHE
paboTOCIIOCOOHOCTH CUCTEMBI JJICKTPOCHAOKCHHUS

13. TlokazaTenu HaIEKHOCTH HEBOCCTAHABIMBAEMBIX JIEMEHTOB CUCTEMBI AIEKTPOCHAOKEHUS
14. TloHsiTHE O pacueTHBIX OTKa3aX CUCTEM AJIEKTpocHaOxkeHus. PacueTHble 0TKa3bl
KpaTKOBPEMEHHbIE, CPEITHEN MPOJAOHKUTEIBHOCTH U TPOJOJIKUTEIbHBIE.

15. Tloka3aTenu IIaHOBBIX PEMOHTOB JIEMEHTOB CUCTEM AJIEKTPOCHAOKEHUS

16 [IpuMeHeHrEe OCHOBHBIX MOJIOKEHUN U METOJI0B TEOPUH HAJIEKHOCTH K
AJIEKTPOIHEPTETHUECKUM CUCTEMAM U CUCTEMaM JIEKTPOCHAOKEHUSI TOTPEOUTEIEH.

17. TlpumeHeHue nmokazareneil Ha/IeXKHOCTU TIPU aHAIU3€E U BHIOOPE BApUAHTOB CUCTEM
anekTpocHabx)eHus. [TonsiTne 06 onTUMaIbLHON HAIEKHOCTH.

18. OOurme cBeneHust 00 OLIEHKaX BaXKHOCTHU 3JIEMEHTOB. BaKHOCTDH 37IEMEHTOB Ha TIOTUYECKOM
YpOBHE 3a/IaHUSI CUCTEMBI.

19. BaxXHOCTB 2JIEMEHTOB Ha BEPOSTHOCTHOM YPOBHE 3a/laHusl CUCTeMbl. CIIOCOOBI OTyYeHUS
OIICHOK ¥ 00JIaCTH WX MCIIOJIb30BaHUS.

20. CrtocoObI IpeICTaBICHUS MaTEMaTHUYECKUX MOJIENIEH: CIOBECHBIH, rpaduecKuid,
AHAITUTHYECKUN

21. Iloka3zaTenu HaASKHOCTU CUCTEM DJIEKTPOCHAOKEHUs (711 0TKA30B JIF000M
MIPOJIOJDKUTEIIFHOCTH ): TIapaMeTp TTOTOKA OTKa30B, CPEIHSIS TIPOJOJKUTEITLHOCTh OTKA30B,
BEPOATHOCTh BOSHUKHOBEHHSI OTKa3a, HEJOOTITYCK 3JIEKTPOIHEPTUH, YIIEpO OT mepephiBa
AIEKTPOCHAOKEHUS.

22. Tloka3aTenu MIaHOBBIX PEMOHTOB 2JIEMEHTOB CUCTEM JJIEKTPOCHAOKEHHUS: IEPHOJUIHOCTD
IIPOBEJICHUS, PEMOHTOIPUCIIOCOOIEHHOCTD, KOA((ULMEHT MPOCTOS B IUIAHOBBIX PEMOHTAX.
23. Koa¢dpurmeHTsl TOTOBHOCTH M TPOCTOS, KOA(PUIMEHT aBapUitHOCTH (OIAaCHOCTh OTKA30B).
24. BeposTHOCTh OTKa3a, MapaMmeTp NOTOKa BOCCTAHOBJIEHUS 1711 BOCCTaHABJIMBAEMbBIX
00BEKTOB.

25. O0mme cBeACHUS O JJOTUKO-BEPOSTHOCTHBIX METO/IaX pacuera HaJaekHOCTH. OCHOBHBIC
STaNbl

26. CpenHee BpeMsi BOCCTaHOBJICHUS, HapabOTKa MEKy OTKa3aMU, BEPOSITHOCTh 0€30TKa3HON
paboTHI 1)1 BOCCTAaHABIIMBAEMbIX O0BEKTOB,



27. Pa3HOBUIHOCTD JTIOTUUECKUX (DYHKITUI CUCTEMBI U CITOCOOBI MX moaydeHus. CrocoOb
nepexoaa K BEpOSATHOCTHBIM (PYHKITUSM

28. Ilonarre o0 HOpMUPOBAHUU HaEKHOCTH. [IpsiMoe U ormocpeICTBOBAHHOE HOPMHUPOBAHUE.

29. MeTozpl pacdera HEJJOOTITYCKa IEKTPUUECKOM SHEPTUU C YI€TOM 0COOEHHOCTH pacueTa
HAJICKHOCTH.

30. CroumMocTHasI OlleHKa yIiepOa OT HEHAIeKHOCTH 00BEKTA IHEPTCTUKH.

31. YOBITKM IPOU3BOAUTEISI MOCTABIIMKA U MOTPEOUTES, BBI3BAHHBIE HEHA/IEKHOCTHIO 00BEKTa
SHEPTeTUKH, a TAKXKE CBA3aHHBIC C HEH YKOHOMUYECKUE HAPYIICHUS.

IIpakTH4eckue 3aga4u

3agauya 1. HapaGoTka 10 OTKa3a IIMTa YIPABICHHS 3JICKTPOOOOPYIOBAHHEM IOJYMHEHA
— -5 -1
9KCIOHEHI[MAILHOMY 3aKOHY C MHTCHCHBHOCTHIO 0TKa30B A (f) = 1,3-10 " ° u ™ ~. OnpenenuTs
KOJIMUECTBEHHBIC XapaKTePUCTUKH HaJIe)KHOCTH ycTporcTBa P (t), f (t) u T1 B Teuenue rona.

3agaua 2. [Ipeanpusarve no KanuTaabHOMY PEMOHTY AJIEKTPUYECKUX MAIIUH TapaHTUPYET
BEPOATHOCTb 0€30TKa3HOW paboThl 3jeKTpoiBurarenel mnocie pemonra 0,8 B TeueHue
Hapabotku 9000 4. OmpenenuTh UHTEHCUBHOCTh OTKA30B U CPEAHIO HApaOOTKy 10 OTKasza
ACMHXPOHHOI'0 KOPOTKO3aMKHYTOT'O 3JIEKTPOIABUIATENS [10CJIE PEMOHTA HAa Y4aCTKE JJIUTEIbHON
JKCILTyaTaIuu.

Bamaua 3. CpaBHUTP MeXIy C000i HapaOOTKy 10 OTKa3za JBYX HEPEMOHTHPYEMBIX
00BEKTOB, UMEIONIUX (DYHKIMIO HAJCKHOCTH, OIpeaesieMyo 1o (hopMyiam Py (t) =
exp—(2,5-10 2t)u P, (1) = 0,7 exp — (4,1 -10 3 t) + 0,08 exp — (0,22 -10 " 3t)

3agaua 4. Conneynas Oarapes cocrouT u3 100 (QyHKIUMOHATBPHO HEOOXOAUMBIX
PaBHOHA/IEXKHBIX 37eMeHTOB. OmpenennuTh, Kakoi BeIMYMHON MHTEHCUBHOCTH OTKa30B JIOJKHBI
00J1a/1aTh 3JIEMEHTHI, YTOOBI BEPOSITHOCTh 0€30TKa3HOM paboThl cuctemsbl B TeueHne 100 u Obina
onI He Menee 0,9.

3agaua 5. BeposTHOCTh 0€30TKa3HOM pPabOThl MAaIIMHBI MOCTOSHHOI'O TOKa Ha 3Tame
nprupabOTKU MOTUMHSAETCS pacnpenenenuto Beitbynna ¢ napamerpamu Ao=2-10
"% 4! b= 1,2 Onpegenuts BepoATHOCTb 6E30TKa3HOH PabOTH M HAPAGOTKY 10 OTKa3a
MamuHbl 3a BpeMs t = 400 u.

3agauya 6. Onpenenuth, Kakoe U3 YCTPOICTB MMeET OOJBIIYIO0 BEPOSTHOCTh OE30TKAa3HOM
paboTsl 3a nepuoa pabotsl 0 ... 100 4, ecnu MIOTHOCTH paclpeneaeHus clydailHOM BeTUYMHBI
HapabOTKHU 710 OTKa3a Ui YCTPOUCTB OMMCHIBaeTCs (hopMynamu fi(t) =L exp -
(M) u 5 (t) = t/r? [exp — (2/2r) mpu A =10 % w =% r=0,5-10* u.

3agaua 7. TupucropHslii npeoOpa3oBaTeNb UMEET MapaMeTpbl YCEUEHHOIO HOPMAaJIbHOTO
pactpenenenus m; = 1200 4 u oy = 480 4. OnpenenuTh 3HaAUYEHHUE BEPOSITHOCTH OE30TKA3HOM
paboThl U UHTEHCUBHOCTH 0TKa30B i t = 200 .

3anaua 8. CpenHuil BbIXOJI OCBETUTEIBHBIX MPHOOPOB B PEMOHTHOW MacTEPCKOM 3a BpeMs
T = 1000 u coctraBun 20 mr. KakoBa BepoOSITHOCTH TOro, 4uro 3a Bpemsi 100 4 BO3HUKHET 3
oTKaza?



3apaua 9. Ha ucnerranusax Haxoauinoch N = 1000 ocBeTUTENnbHBIX TPHOOPOB. 3a BpeMs t =
3000 g orkazano n = 200 mznmenwmii. 3a mocneayronmue At = 200 u orkazano eme An; = 100
uznenuit. Onpenenuts P* (3000), P* (3200), £* (3100), A* (3100).

3agaua 10. ITpoBenens! yckopeHHsle ucnbiTanuss 500 mpenoxpanuteneil. Uucio oTka3oB
An; ipenoxpanureneit pukcupoBaiock uepe3 kaxabie Ati = 100 4. Hmwke npuBeneHs! qaHHbIE 00
OTKa3ax

Ati, u 0-100 100 - 200 200 — 300 300 — 400 400 — 500

An; 30 26 20 14 12

HeoGxoaumo onpenemuts P~ (500), L (450) u Ty .

3agauall. [Ipubop coctout u3 ueTbipex 0710k0B. OTKa3 M0OOr0 U3 HUX MPUBOJIUT K OTKA3y
npubopa. Ilepssiii 6110k oTkazan 9 pa3 B reuenue 21 000 4, Bropoit — 7 pa3 B reuenue 16 000 u,
Tpetuii — 2 pa3a u 4etBepThiii — 8 pa3 B Teuenue 12 000 u paGotsl. OnpenenuTs HapabOTKy Ha
0TKa3, €I CIPaBe B KCIIOHEHI[UAIbHBIN 3aKOH HAJIeKHOCTH.

3agaua 12, [lpu »sKcrutyaTanuu 3JIEKTPOOOOPYIOBAHHUS KUBOTHOBOAUYECKON (hepmbl
3aperucTpupoBano 20 OTKa30B, U3 HUX: JEKTPOJABUTATENCH — 8, MAarHUTHBIX IycKaTenel — 2,
pene — 4, DdIeKTpoHarpeBaTelbHbIX mpubopoB — 6. Ha peMOHT 3aTpayuBaioCh:
sjekTpoaBurarened — 1,5 4, MarHUTHBIX myckarened — 25 wmuH, pene — 10 wmuh,
anekTpoHarpesareneil — 20 muH. HaliTu cpeanee BpemMsi BOCCTaHOBJICHUS.

3anaua 13. B pesynbrare HabmoaeHus 3a padoroit 1000 snextponsurareneit B reuenue 10
000 u 6euT0 MoOmydeHo 3madenme A= 0,8-10 ~* u ~ ' 3akom pacmpeneneHms OTKa3oB
DKCIIOHEHIIMAJIBHBINA, CPEIHEE BpeMs PEMOHTa dJeKTpoasurareis pasHo 4,85 4. Onpenenurtsb
BEPOATHOCTh O€30TKa3HOM, HapabOTKy J0 NEepBOro OTKa3a, KO3(QQUIMEHT TOTOBHOCTH U
K03 PUIIMEHT onepaTUBHOI TOTOBHOCTH.

3agaua 14. HaBo3oyOopouHblil TpaHcmopTrep umeer 2 snektpoasuratens. CymmapHas
HapaboTka TpaHcroprepa 3a r1oa cocrtaBisger 200 9. DKCITyaTallMOHHBIE MEPOIPUSTHS
BKJIIOYAIOT B ce0s 1 TeKyLIMil peMOHT MPOJIOIHKUTENIHOCTBIO 3 U Ha KaXK/bIH AJIEKTPOABUraTeh
u 7 TexHuyeckux oOcnyxuBaHui mo 0,5 4 Ha Kaxabli anexkTpoaBurarenb. OnpeneauTb
KOO(QQUIMEHT TEXHHYECKOTO  HCIHOJBb30BAHMS  DJIEKTPOJABMUrareiel  HaBO30yOOpOUHOTO
TpaHcropTepa.

3agaya 15. B cucteme nuTaHus SJIEKTPONPUEMHHUKA BKJIKOYEHO JBa IPEIOXPAHUTEIIS.
NHTEHCUBHOCTH OTKA30B KAXKIOro U3 HuX A =5-10" Syt , THTEHCHUBHOCTb BOCCTAHOBJICHUS
p=2u4 ! [Ipu oTkaze m0O0TO M3 MPEAOXPAHUTENEH IEKTPOYCTAHOBKA HEpabOTOCMOCOOHA.
[Ipu 5TOM HMCTIpaBHBINA MPETOXPAHUTETH HE OTKIIOYACTCS, U B HEM MOTYT IIPOUCXOJUTHh OTKA3bI.
Heobxonumo ompenenuts 3HaueHUE K03 PHUIIHEHTa TOTOBHOCTH.

3agaya 16. Hamucate BbelpakeHue s omnpeneneHuss Kod(h(duIMeHTa mpocTos
JJNIEKTPOABUIATENsl  TPAaHCIOPTEPa, MMEIOIIEr0 HEHArpy)KeHHBIM  pe3epB. PaccMotpers
YCTaHOBUBIIUNCS PEXKUM.




3apaya 17. Ha tpancpopMaTropHON TOACTAHIIMM YCTAHOBIICHBI Pa0OYMid M PE3epPBHBIN
TpaHchopMaToOpbl, HAXOIAIIMECS B HArPY)KEHHOM pe3epBe. HTEeHCHBHOCTh OTKA30B KaXKIOTO
Tpancopmaropa A = 0,4 -10 ° u~ !, a uHTeHCHBHOCTB BOCCTAHOBIICHHS
n=0549" L Onpeaenutb K03 PUITUEHT TPOCTOSI.

3amauya 18. PesepBupoBaHHas cHUCTeMa COCTOMT M3 OCHOBHOTO 3JIEMEHTa D1 U JIBYX
PE3EepBHBIX 3JEeMEHTOB D7 U 3. Ilpu oTKaze OCHOBHOroO 3jeMEHTa B padoOTy BKIIOUYAETCA
3JIEMEHT D2, MPU OTKa3e Dy — AJIEMEHT J3. B BBIKIIOUEHHOM COCTOSIHUM PE3CPBHBIN AJIEMEHT
OTKa3aTh HE MOXET. IHTEeHCHBHOCTD MOTOKA OTKIFOYECHUH OCHOBHOTO 3JIEMEHTA A, PE3€PBHBIX
AJIEMEHTOB B paboueM COCTOSIHUH — A;. [T0TOK 0TKa30B mpoctehmmii. OnpenennuTs HaleKHOCTh
CHUCTEMBI B Pa3JIMYHBIX COCTOSHUSX.

3agaua 19. Cucrema rapantupoBanHoro nutanusi ATC cocTOUT U3 ABYX aKKyMYJISITOPHBIX
Oarapeil, HAXOIAIMXCA B HEHArpY)KEHHOM pe3epBe. IHTEeHCUBHOCTh OTKA30B U BOCCTAHOBIICHUS
aKKyMYJIATOpHOU OaTapeu B pabouem coctosHuu A = 4 -10 - 2q~ty iw=5u" ' Emxocru
OJIHOM aKKyMyJISTOpHOUW Oarapen noctarouno s obecrneuenuss nurtanus ATC. Ilpu
OTHOBPEMEHHOM  OTKa3e OOOMX HCTOYHHKOB CHCT€Ma TapaHTHPOBAHHOTO  MHUTAHUS
HepaboTtocnocobna. HeoOxoaumo — ompenenutb  HapabOTKy 10  OTKa3a  yCTaHOBKHU

TapaHTUPOBAHHOTI'O ITUTAHUA.

3agauya 20. KakoBa BepoATHOCTh 0€30TKa3HOHW paOOThl MaIIMHBI TOCTOSHHOTO TOKA,
CTPYKTypHAasi CXeMa HaJ[eKHOCTH KOTOPOH COCTOUT M3 KOJUIEKTOPHO—IIIETOYHOT0 MeXaHu3ma Pp
(t) = 0,92, mogmmrmakoBoro y3ma Py (t) = 0,95, oomotku sikopst Pz (t) = 0,99 m oObMoTkH
B30y aenus P4 (t) = 0,99. Jlannsie npusenens! 11t HapadboTku 5000 .

3agaya 21. brok mnHTaHUS TEPEHOCHOW pPAJMOCTAHIIMU COCTOMT W3 JIBYX OJHOTHITHBIX
aKKyMYJIITOpPHBIX Oarapei, paOoTalolIMX COBMECTHO, M mpeoOpasoBarens. MHTEHCHBHOCTh
OTKa30B aKKyMYJISATOpHOM Oatapen A =4 -10 I npeoOpa3oBaress —

A = 310 ~ * g = ' Onpenenuts BeposTHOCTh 6GE30TKA3HON pPaGOTH 6IOKA MHTAHHS
paauoctanuuu B Teuenue t = 100 u.

3anaua 22. Ha HacOoCHOM cTaHIIMU €a/10BOTYECKOI0 TOBAPUIIECTBA YCTAHOBIJIEH LIEHTPOOESKHBIN
HAcoC, BEPOSITHOCTh 0e30TKa3zHOil paboTbl koToporo B TedeHue 300 u paBHa 0,96. Mmeercs
BTOpON TakoW e arperar B HEHarpyxeHHOM pe3epBe. ONpeaesnTh BEpPOSITHOCTh 0€30TKa3HO
paboTHI M HApaOOTKY 10 OTKA3a HACOCHOM CTaHIIMU C JIByMs arperatami.

3agaya 23. Crabwinzatop HampsOKEHHs] UMEET TPeXKacKaaHBbIM YyCHIHMTeNnb. BeposTHOCTbH
0e30Tka3HOM paboThl Kackama 3a Bpems t paBHa 0,9.TpebGyercst cpaBHUTH BEpOSTHOCTb
0e30TKa3HOM paboThl yCWIMTENs NpU OOIIEeM U pa3JelbHOM pe3epBUpoBaHHH. Peseps
HarpyxeHHbIi. [lepexmouatomnye ycTpoiicTBa uaeanbHbIE.

3agauya 24. CucremMa COCTOUT W3 JIBYX OJHOTUIIHBIX 3JEMEHTOB, [lJis TMOBBIICHUS €€
HAQ/IOKHOCTH TIPEJIOKEHO JIBA BAapHAHTA: PE3EPBHPOBAHUE II0 CIOCOOY 3aMEmeHHs C
HEHArpy>KeHHBIM COCTOSIHUEM pE3epBHBIX JJIEMEHTOB M CKOJIB3AIIEe PpE3epPBUPOBAHUE IIPH
OTHOM pe3epBHOM »dJjeMeHTe. Kakoil #3 BapuaHTOB TMOBBINICHUS HAACKHOCTH Oolee
enecoo0pas3eH, €Clii MHTEHCUBHOCTh OTKa30B JIEMEHTOB A.

3agauya 25. DOnexTpuueckas MallMHA COCTOUT M3 YETHIPEX Y3JI0B: CTAaTopa, poTopa,
MOAIIUITHUKOB, KOpryca. BeposTHOCTh 6€30TKa3HON paboThl KaKa0ro u3 HuX B Teuenue 1000 4



cocrasiseT Py (t) = 0,98, P, (t) = 0,995, P3 (t) = 0,991, P4 (t) = 0,999. Heo6x01umMo onpeeanThb
HapabOTKy JI0 IEPBOrO OTKa3a DICKTPHUYECKONM MAIIHHBI PH DKCIIOHEHIMATBHOM 3aKOHE
HAJEKHOCTH.

3agaua 26. ABTromarnueckas cucteMa coctouT u3 100 »j1eMEeHTOB, UMEIOIINX A=1-10""%
gy ~ 1 [Ipumensercs nyonupoBaHue cuUcTeMbl. HalWTH XapaKTepUCTUKH HAACKHOCTH U

OTIPEICIIUTh BBIMTPHIII B HAJIS)KHOCTH OT TyOJIUpPOBaHUs, €CIIU cHCTeMa JobkHA padoTars 100 .

3agaua 27. DnekTpoycTaHOBKAa COCTOMT U3 BbicokoBoibTHOM JIDII 10 kB, Tpanchopmaropa,
pacnpeaeuTeNbHOr0 YCTPOMCTBA, HU3KOBOJIBTHOM CeTH. 3a/laHbl HHTEHCUBHOCTH OTKAa30B y3JI0B
M=%=03-10 *u tul=23=01-10""u"",

3aKoH pacrpeesieHusi HapaOOTKU /10 OTKa3a HKCIOHEHUHUaNbHbIN. OnpeneauTs BEpPOSTHOCTb
0e30TKa3HOM paboThl M HApabOOTKy OO OTKa3a 3JEKTPOYCTAHOBKH MpU OOILIEM U pa3fesibHOM
pe3epBupoBanun. PaccMoTpeTs BapuaHThl Harpy>KEHHOT'O W HEHArpyKeHHOro pe3epa ¢ m = 1.
[TpuHATH KOHTPOJIBHYIO alapaTypy U CUCTEMY KOMMYTAIMH UI€ATbHO Ha/ICKHBIMU.

3anaua 28. [IpoBeneno obcienoBanue JIUTEIHHOCTH peMOHTOB Bo3aymHbIX JIDII 10 kB nocne
BHE3aITHBIX OTKJIFOYCHUH. Pe3ynbTaThl MpencTaBieHbl B BUAEC CTATUCTUYECKOTO Psijia B TaOJIHUIE
3.1.

Taomuua 3.1
Atj, 4 0-1 1-2 2-3 3-4 4-5 5-6 67 7-8
AnNj 66 41 30 18 9 6 4 2

Heo0xoauMo MOCTPOUTH THCTOTpaMMy U TEOPETHUECKYIO KPHUBYIO, NMPOBEPUTH THIIOTE3Y 00
2
HKCIIOHEHIIMAJILHOM 3aKOHE pacIpe/iesieHUusi BpeMEHH peMOHTa 1o KpuTeputo  «y~ — [lupconay.

3agaua 29. Jlannsle o HapaGoTke a0 oTkasa 201 snekTpojBurartens CrpyninupoBaHbl B
MHTEpPBaJIbl CTATUCTUYECKOTO psifia U mpuBeneHbl B Tabiuue 3.3. TpeOyercss OLEHUTH C
MOMOIIBI0 KpUTepHs «)° — IIMpCOHa» THIOTE3y O COMMACHH MPUHATOrO HOPMAIBHOTO
pacnpenenenus ¢ SKCIepUMEHTaIbHBIMU JAHHBIMU

Tabnuua 3.3
WHTepBain 1 2 3 4 5 6 7 8 9
At 1 0- 1000- | 2000- | 2500- | 3000- | 3500- | 4000- | 4500- | 5000-
P 1000 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000 | 6000
An; 5 15 22 35 43 37 20 15 9
pi 0,025 | 0,075 | 0,11 | 0,174 | 0,214 | 0,184 0,1 0,075 | 0,045
pi 0,017 | 0,097 | 0,12 | 0,168 | 0,187 | 0,169 | 0,122 | 0,07 | 0,045
Npi 3,4 19,5 23,9 33,8 37,6 34 24,5 14,1 9
2
W 0,75 1,04 0,15 0,04 0,79 0,26 0,82 0,06 0

3agauya 30. CeneHus 00 OTKJIOHEHUSX HAMPSKEHUs B CETU MEPEMEHHOI0 TOKa CTPYIITUPOBAHbI
B cTatucTuueckuil psa (tabmuua 3.4). Ilpeamonaraercsi 3KCIIOHEHLMAIBHOE pacIpeesieHue
BEJIMYMHBI OTKJIOHEHUS HanpsbkeHus. Heo0Xoqumo mpoBepuTh rUoTe3y 00 SKCIOHEHITMATIbEHOM
pacnpezneneHuu, ucnonb3ys kputepuil Koamoroposa.

Tabauua 3.4



oU, B 0-20 20-40 40-60 60-80 80-100 10-120
An; 12 7 4 3 2 2
pi 04 0,233 0,133 0,1 0,066 0,066
Pi 0,588 0,346 0,2 0,122 0,071 0,04
F(t) 0,6 0,767 0,867 0,9 0,923 0,923
F(t) 0,412 0,654 0,8 0,878 0,929 0,96

3anauya 31. B pesynbrare ucneitanuid 50 samn Hakanuanus B TeueHue 2000 4 BBILILIO U3 CTPOS
9 mpubopos. HapaboTka o oTkaza jamm coctaBuia: t; = 620, t, = 815, t3=933, t,= 1012, t5 =
1023, ts =1 214, t; = 1516, tg = 1908 u tg = 2000 4. IIpenmnonaraercs moka3areabHbII 3aKOH
pacmpezaeneHus HapaOOTKH 10 0TKaza. Tpedyercst onpenaenuTh CPEAHIOI HapaOOTKy J0 OTKa3a
Y OIICHUTH €€ JIOBEpUTEIbHBIN nHTEepBaI 1pHu O = 0,1.

3agaua 32. B pesynbrare pecypcHbIX ucnblTaHui 10 HarpeBaTENIBHBIX 3JIEMEHTOB IOJIYYEHBI
CJIETYIOINE CTAaTHCTHYECKUE JJAHHbBIE 0 HapaOoTKe 70 oTKaza: t; = 302,

tp = 514, t3 = 758, t4 = 840, t5 = 1230, ts = 1514, t; = 2914, tg = 3066, tg = 4213, t1p = 6504 u.
TpebOyercs ompenenuTh CpeIHIOD HapaOOTKYy /J0 OTKa3a | €€ HIDKHIO JIOBEPHUTEIbHYIO
rpanuny, eciu O = 0,05. 3akoH pacrpeneiaeH s 0TKa30B SKCIIOHEHIIMATbHBIN.

3agaya 33. Ucnbitanusa 10 siekTponBuraTteneid Ha 3Tane CTapeHUs Jaidd  CIEAYHOIIHe
pe3yabTathl (Tabnuma 3.5).

Tab6muna 3.5
N u3m. 1 2 3 4 5 6 7 8 9 10
ti, u 1500 1000 700 2000 1000 1000 1500 | 2000 800 1500

Bpemss HapaboTku 10 OTKa3a MOAYMHEHO HOPMAJIbHOMY 3aKoHy. TpeOyercs onpenenuThb
MaTeMaTHYeCKOe OKUIAHWE U Cpe/Hee KBaJApaTHUECKOe OTKJIOHEHHWE, a A HapaboTKH 10
0TKa3a HalTH JOBEPHUTEIBHBIA HHTEPBAI C BepoaTHOCTHIO O = 0,2.

3anaua 34. lns ycnoBuit 3agaun 33 npu 3aJlaHHOM 10BepuTenbHON BepossTHOCTH O = 0,2 HaifTu
HIDKHIOIO TPaHUILy JOBEPUTENILHOTO MHTEpBaJia Ul OLIEHKH BEPOATHOCTH 0€30TKa3HOM paboThI
3a Bpems tj = 2000 u.

3apaua 35. Ilpu skcrmyatanuu 200 ¢punepoB BeIcOKOBONBTHBIX JIDII ceabckox03s1iiCTBEHHOTO
Ha3HaueHus: 3apeructpupoBaHo 20 orka3oB B TeueHue Hapabotku 1000 u. TpeOyercs
OTIPE/IETUTh MapaMeTp MOTOKA OTKAa30B |I M HAMTH JUIS HEro JABYXCTOPOHHWI JOBEPHTEIBHBI
MHTEPBAII TIPY 33JaHHON JTOBEpUTENBbHOM BepositHOCTH O = 0,1.

Pa3gen 3.2 Tectwl mo nucuunianae Hagexunoers COC

3ananue {{1}}

: [IpeqMeToM M3y4eHUs TUCITUTUTNHBI CITyKaT:

+: 3yueHne 3aKOHOMEPHOCTEN U3MEHEeHUs NToKa3aTenel Ha/le)KHOCTH AIIEKTPOOOOPYI0BaHUS;
-: CIocoObl oNpeeNeH!s] HEUCIPABHOCTEN AIEKTPOOOOpY10BaHUS;

-: METO/Ibl U3Y4YEHUSI OCHOB IKCIUTYaTAllMOHHBIX UCIIBITAHUH 3J1€KTPO0OOPYIOBAHNUS;

+: M3yd4eHue MPUPOIbl 0TKA30B IEKTPOOOOPYI0BAHMS;

+: pa3paboTKa METOJIOB pacueTa HaJAeKHOCTH.

3amanme {{2 }}

: HamexHOCTh XapakTepusyeT ciocoOHOCTh 0OBEKTa BBIIOJHUTH TpeOyeMble (PyHKIIHU:




+: B 3a/IaHHBIX PEKUMAaX U YCIOBUSIX IPUMEHEHHUS;
+! TEXHUYECKOTO 00CITy>KUBAHUS, PEMOHTOB, XpaHEHUS M TPAHCTIOPTHPOBKY;
-: 0e3 HaOJIIOICHHIA SKCIUTYaTaIUH.

3ananue 3

: C mo3uLui HaIeXKHOCTHU AIIEKTPOOOOPYIOBAaHHE MOKET HAXOJUTCS B OJJHOM U3 CIEIYIOIINX
COCTOSIHMIA:

+: UCIIPaBHOM,;

-2 BKJIFOUCHHOM;

+: HEUCIIPABHOM;

-: OTKJIIOYEHHOM;

+: paboTOCIIOCOOHOM;

-: HepabOTOCIIOCOOHOM.

3amanue {{4}}

: CyOBeKTUBHBIMH MPUYNHAMU OTKA30B SIBJISIOTCS:
+: KOHCTPYKLIUOHHBIE;

-: CTapEHUE;

+: MPOU3BOJICTBEHHBIE;

-: U3HOC;

+: SKCIUTyaTalMOHHBIE.

3amanue {{5}}

: OOBEKTUBHBIMH MTPUYMHAMU OTKA30B SIBISIFOTCS:
-1 KQ4ECTBO MHUTAIOIIETO HATIPSIKCHUS;
+:0uosioruueckas cpena;

- pEIIEHNE UCTIOJIb30BaHUS;

+: CTapeHue,

-: KBaIM(PUKaIUs 00CITyKMBAIOIIETO IepCoHaa.
3ananue {{6}}

: [To xapakTepy nposBICHUS BCE OTKA3bI AT Ha # # #:
+: BHE3aIHbIE,

-: IPEPBHIBUCTHIE;

+: IOCTENIEHHEIE;

-: HEpaBHOMEpPHBIE.

3ananue {{7}}

: OCHOBHBIMU CBOWCTBaMH HaJICKHOCTHU SIBJISFOTCS:
+: 0€30TKa3HOCTE;

-1 DJIEKTPUUYECKHUE;

+: TOJITOBEYHOCTD;

-: TEXHUKO-3KOHOMUYECKHUE;

+: pEMOHTONIPUTOAHOCTD,

+: COXpaHsEMOCTb,

-: 0€30I1aCHOCTb.

3ananue {{8}}

: [lokazarensimu 0€30TKa3HOCTH PEMOHTHPYEMBIX 0OBEKTOB SIBIISIOTCS:
+: BEpOSTHOCTH 0€30TKa3HOM pabOTHI;

-: CPEITHUN CPOK CITYXOBbI;

+: mapaMmeTp UCTOKa OTKA30B;

-: CpeIHUM pecypc;

+: cpenHsst HapabOTKa Ha OTKa3.

3amanne {{9

: [lokazarensiMu JOJTOBEYHOCTH SIBJISFOTCS:

+: TaMMa-NIPOLEHTHBIN pecypc;

- ”HTEHCUBHOCTb OTKA30B;



+: cpeaHuil pecypc;

- CPEIHUI CPOK COXPAHSAEMOCTH;

+: raMMa-TpOLIEHTHBII CPOK CITYKOBI;

+: cpeTHUl CPOK CITYXKOBI.

3amanue {{10}}

: [lokazarensiMu peMOHTOIIPUTOTHOCTH SABJISIIOTCS:

+: BEpOSITHOCTh BOCCTAHOBJICHUS;

-: BEpOSITHOCTH 0€30TKa3HOCTH paboTHI;

+: HIHTEHCUBHOCTb BOCCTAHOBJICHHUS;

+: cpegHee BpeMst BOCCTAaHOBJICHU,

-: cpeHssi HapaboTKa Ha OTKa3.

3ananue {{11}}

: [TokazarensiMu COXpaHAEMOCTH SIBIISIOTCS:

+: cpeaHul CPOK COXPaHSAEMOCTH;

-: IHTEHCUBHOCTb OTKAa30B;

-: CPEIHUN CPOK CIIYXOBbI;

+: raMMa-TpOLIEHTHBII CPOK COXPaHIEMOCTH.

3ananue {{12}}

: BeposiTHOCTB 6€30TKa3HOI pabOTHI U3MEHsETCS B Iipenenax # # #, o.e.:
-1 -0+ 0

+0+1,0

-1 ++4o0

3anmanue {{13}}

S: 3agannblil pecypce anmekrpoaBurateei cocrapuseT 1500 4. Bee nBuratenu padotanu 6e3
oTkaza 6onee 1500 4. BeposTHOCTh 6€30TKa3HOM pabOTHI ABUTATEIICH COCTABIISCT:
- 0;

-:0,8;

+:1,0.

3ananue {{14}}

: IHTEHCUBHOCTH OTKA30B BhIpaXKaeTcs B:

-: POLICHTAX;

+: CpelHUM YHCIIOM OTKa30B B €JMHUILY BPEMEHH;

- yacax.

3ananue {{15}}

: HanesxHOCTB 371€KTpo000pYA0BaHUS BhIIIE, €CJIM HHTEHCUBHOCTh OTKA30B:
+: MEHBIIIE;

-: OOJIBIIIE;

-: OCTA€TCs HEU3MEHHBIM.

3amanue {{16}}

: KoMIekcHpIMU TTOKa3aTeNsIMHU HAJIS)KHOCTH SIBJISTFOTCSL:
+: K03 (HUIMEHT TOTOBHOCTH;

-: BEPOSATHOCTH 0€30TKa3HON paboThI;

+: K03 HUIHEHT OnepaTUBHON TOTOBHOCTH;

- IHTEHCUBHOCTb OTKa30B;

+: KO9(PPUIMEHT TEXHUIECKOTO MCTIOIb30BaHUSI.
3ananue {{17}

: [IpocTeiiiiee BEpOsATHOE ONMCAHUE CITYHaitHOM BEJIMYMHBI OCYIECTBIISIETCS
XapaKTePUCTUKAMHU:

-: UHTerpajbHas QyHKIINS;

+: HHTEepBaJI BO3MOXKHBIX 3HAUCHUH;

+: MaTeEMaTUYIECKOE OKUIAHUE;

-: muddepeHnmanbaas QyHKINS;



+: nucnepcus;

+: cpeHee KBaJpaTUYHOE OTKIIOHECHNUE;

+: K03 (HUIMEHT BapHUaIIH.

3amanue {{18}}

: [lomHOE OMTMCaHMe CITyYaitHON BETMYUHBI OCYIIECTBIISIOT:
+: muddepeHnnanbHON QyHKIMEH;

-: MATEMaTUYECKUM OXKHJIAHHEM;

-: IUCIIEPCHUEH;

+: UHTETPATIBHON YHKIIUEH.
3amanue {{19}}
: OCHOBHO 3aKOH HaJIS)KHOCTH OIPEICIISETCS BEIPAKECHUEM:
- P(ty=1-1t
-: P(t)=e-t/TO
—j.l(t)dt
+ P(t)=¢"’
3ananue {{20}}
: [Ipu SKCTIOHEHIMATBPHOM pacIpeIeIICHUU OCHOBHOM 3aKOH HAJIS)KHOCTH XapaKTEPU3YETCS:
+: M(t)=const - HHTEHCUBHOCTbH OTKAa30B;
-: u(t)=const - HHTEHCUBHOCTbh BOCCTaHOBIICHUSI,
-: f(t)=const - yacToTa 0TKa30B.
3anmanue {{21}}
: TUTIOBBIMU 3aKOHAMU PACTIPEACTICHHS SIBIISIOTCS
-: TEOpHs MaCCOBOTO OOCITY)KUBaHUS;
+: HOpMaJIbHBI;
-: OCHOBHOH 3aKOH HaJ/Ie)KHOCTH;
+: SKCIIOHEHIMAIbHBIN
+: BeiiOynna.
3ananue {{22}}
: IIpu sKCIOHEHIMATbHOM 3aKOHE pacpeaeeHNs BEpOSTHOCTh 0€30TKa3HOH paboTh
OTIPENIeNAETCS BRIPAKCHUEM:

. PO = e
.. P(t)=e™

—j/l(t)dt
L P(t)=€°

Pazgen 2. Mertoanl pacdyeTa HaACKHOCTHU

3ananue {{23}}

[TokazaTtenu HaAEKHOCTH ONPEAEISAIOT JJIS PEIICHUS CISAYIONIUX 3a/1a4:
+: onpenesieHus PUYKH OTKAa30B;

+: onpenenenus Tpynoemkoctu TO;

+: pa3zpaboTku pexomeHaanuii mo TO 31eKTPOyCTaHOBKU;:
3amanue {{24}}

: K MeTonam onpenenenus nokasareneil HaJIeXKHOCTH OTHOCSATCS:
: DKCMIEPUMEHTAIbHBIA METO/T;

: IPOCTEUIINI METOL;

: KO3 (PUIIMEHTHBIN METOT;

: METOJI CTPYKTYPHBIX CXEM;

: METOJI MaTEMATHYECKOT0 MOJICIMPOBAHUS;

-. CTaTUCTHYECKUM METOI;

+ 4+t



-: MpO(UIAKTHYECKUI METO/T;

-: BEpPOSITHOCTHBIA METO/I.

3amanue {{25}}

: Pacuer HageKHOCTH 1O HKCIIEPUMEHTAILHOMY METO/TY BBIIOJIHSAETCS B CIACAYIOIICH
MOCJIe0BATEIHHOCTH:

D1: onpenenenue npuynH BO3SHUKHOBEHUS OTKA3a;

D2: Bb16Op moKazarenei HaJeKHOCTH,

D3: Bb10Op BHEIIHUX yCIOBUN HCTIBITAHUS;

D4: onpenenenue miaHa UCIbITAHUS;

D5: onpenenenue o0beMa BEIOOPKH;

D6: npoBenenune uCtbITaHUI;

D7: o6paboTka pe3ynbTarToB.

3amanue {{26}}

: [opsimox mpuMeHeHust KO3 GUITUESHTHOTO METO/a pacdeTa HaJICKHOCTH CIICTYFOIIIHIA:
D1: yTOYHUTB UCXO/IHbIE TAaHHBIE;

D2: onpenenuth kK03()PHUIMEHT HAICKHOCTH;

D3: onpenenutb ko3 HULIIUEHT BIAUSHUS,

D4: pacuer skcmuryaTalinOHHOM HAJIEKHOCTH.

3ananue {{27

: K ko pummentam BAUSIHESL TSI STIEKTPOITPUBOIA OTHOCSTCS
+: Ka4eCTBO HAIPSKCHHUS;

+: 3arpy3Ka dJIEKTPOIIPUBO/A;

+: OKpyKarolias cpeaa;

+: Bo3aencteue OTC;

+: BO3/I€HCTBHUE 3aUTHI JIEKTPOIIPUBO/IA;

Bananue {{28}}

: CTpYKTYpHBIE CXE€MBI YCIIOBHO pa3/eisAioT Ha:

+: IIOCJIeOBATEIbHBIC;

+: mapasnienbHbIE;

+: CMENIaHHEIC,

- CeMAIN3UPOBAHHBIE;

-: IOBEPXHOCTHBIE.

3ananue {{29

: [Ipu mocnenoBaTeaIbHOM COEIMHEHUH CTPYKTYPHOM CXEMbl HaJIEKHOCTh CXEMBI # # #
HAJISKHOCTH CaMOT'O HaJIEKHOTO 3JIEMEHTA:

+: XyKe;

-2 JIy4IIe;

-: paBHO.

3amanue {{30}}

: [Ipu napanieabHOM COEIMHEHUH CTPYKTYPHOM CXEMbl HAaJIe’KHOCTh CXEMBI # # # HaJe)KHOCTH
CaMOTO HAJEKHOTO JIEMEHTA:

-1 XyXKe;

+: JIy4nIe;

: paBHO.

3amanue {{31}}

: Ecniu cpennss Hapa®oTka Ha oTKa3 65 4acoB U cpeaHee BpeMs BoccTaHoBieHus 1,25 gaca, To
KO?((UIIMEHT TOTOBHOCTH PaBEH:

-1 0,95;

+:0,98;

-2 0,90.

3amanue {{32}}



: BeposiTHOCTH 0€30TKa3HON pabOThI CUCTEMBI U3 TPEX MOCIEI0BATENBHBIX JIEMEHTOB C
BEPOATHOCTSIMH 0e30TKa3HO# pabotsl 0,7; 0,8; 0,9 cocTasisier:
-: 0,304,
+: 0,504,
-: 0,804.
3anmanue {{33}}
: BeposiTHOCTH 0€30TKa3HON pabOThI CUCTEMBI U3 TPEX MapajlIeNIbHBIX 3JIEMEHTOB C
BEPOATHOCTSIMH 0e30TKa3HO# pabotsl 0,5; 0,6; 0,7 cocTaBisier:
-:0,74;
-: 0,84,
+:0,94.
{{34}}
: CTpyKTypHas cxema, COCTOsAIIAs U3 M MapallebHbIX BETBEH, Kax/1as U3 KOTOPBIX COCTOUT U3
N MOCJIEI0BATENbHbIX AJIEMEHTOB, MOJIETTUPYET CUCTEMY C # # # pe3epBUPOBAHUEM:
+: 00IIMM
3amanue {{35}}
: CTpyKTypHas cxema, B KOTOPOH IOCIe10BaTeIbHO COEIMHEHBI N TPYII, COCTOSIIIUX U3 M
NapaJuIeJIbHO BKJIFOYEHHBIX 2JIEMEHTOB, MOACIUPYET CUCTEMY C # # # pe3epBUpPOBaHUEM
+: pa3aeibHbIM.
V1:02
V2:06
3ananue {{36}}
: IIpu o01ieM pe3epBUPOBaHUU HA/IEKHOCTb CUCTEMBI # # # C yBEJIMUEHUEM YHCiia
IapaJuleIbHbIX BETBEH:
+: yBeJIM4MBaeTCA
3amanue {{37}}
: IIpu pa3enbHOM peryaupoBaHUU IS TIOBBILICHUS HA/I€KHOCTH CUCTEMbI HE00X0IMO:
+: YBEITMYUTH YMCIIO PE3EPBUPYIOIINX 3JIEMEHTOB B TPYIIIIE;
+: YBEJTMUUTH YMCIIO TPYII U YUCIIO MapajuleIbHbIX BETBEH B IpyIIe;
-: YMEHBIINTD YHCIIO BETBEU B TPYIIIIE.
3ananue {{38}}
: IHTEHCMBHOCTh OTKA30B MarHUTHBIX ITycKaTesel Npu BepOATHOCTH Oe30TKa3HOM paboTsl 0,92
Ha 5000 yacoB HapaOOTKU COCTaBIISET:
1,6%10 -1;
:1,6*10-3;
+:1,6%10-5;
-1 1,6*10-8.
3ananue {{39}}
: [Ipu Harpy>keHHOM pe3epBe pabodre U pe3epBHOE FIEKTPOOOOPYIOBAaHHE HAXOISATCS B!
-: pPa3HbBIX YCIOBHUSAX OKPY>KAIOLIEH Cpe/Ibl;
+: OJIMHAKOBBIX YCIIOBUSAX OKPYXKAOIIEH CpeIIbl;
-: Pa3HbIX YCIOBHUAX JIEKTPUUECKOTO MUTAHUS;
+: OJIMHAKOBBIX YCIOBUAX JICKTPOITUTAHHS,
+: YCIOBHSAX, KOTJIa UIMEIOT OJJMHAKOBbIE MHTEHCUBHOCTH OTKA30B.
3amanue {{40}}
IIpu HeHarpyxeHHOM pe3epBe paboune U pe3epBHOE AEKTPOOOOPYI0BAHNE HAXOAATCS 1O/
Harpy3KoH, a pe3epBHOE JIEKTPOOOOPYAOBaHIE HAXOAUTCS B YCIOBHSIX, KOT/Ia:
- QJIIEKTPUUECKOE MUTAHUE BKITIOUEHO;
+: DIIEKTPHUYECKOE TTUTAHUE BBHIKITFOUEHO;
-: OKpYy’Karolias cpefia pazHas;
+: OKpy’Karolias cpeja OAMHaKOBas;
- UHTEHCUBHOCTh OTKA30B HMEET KaKOe-TO 3HAUCHUE;



+: ”HTEHCUBHOCTBH OTKA30B paBHA HYITIO.

3anmanue {{41}}

: st 35eKTpooOOpyAOBaHUs, MPEOBIBAIONIETO B 00JIETYCHHOM pPe3epBe:

-: UHTEHCUBHOCTh OTKA30B paBHA HYJIIO;

+: MHTCHCUBHOCTh OTKA30B MEHBIIIE, YeM IPU HArPY>KEHHOM pe3epBe;

+: MHTEHCUBHOCTh OTKA30B HE PaBHA HYIIIO;

-2 QJIIEKTPUYECKOE TUTAHUE BBHIKIFOUYCHO;

+: DIIEKTPUUYECKOE TTUTAaHUE BKIIFOYCHO.

3amanue {{42}}

: [locTrostHHOE pe3epBUPOBAHUE 03HAYALT, YTO:

+: pe3epBHOE AIIEKTPOOOOPYIOBAHNE BKITFOUEHO NMApAIICIbHO C OCHOBHBIM Ha BCE BPEMsI
paboThI;

-: BKIIFOYCHO TOJIBKO Ha KOPOTKOE BPEMSI;

+: pe3epBbI 1 OCHOBHOE JIEKTPOOOOPYIOBaHNE padOTAEeT B OJJUHAKOBBIX yCIOBUSX;
-: paboTaIOT B pa3HBIX YCIOBHSIX.

4. MeToauyeckne MaTepHaJibl, ONpeaesiOliie MPOUEeIYPyY OUEeHMBAHHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(hopMupoOBaHUA KOMIETEHIM

4.1 Ionoxenue o ¢opmMax, NePUOAMYHOCTH M NOPSIAKE NPOBEIEHHSA TEKYUIero
KOHTPOJISl YCIIeBAaeMOCTH H NMPOMeKYTOUHOI aTrTecTauuu odyyaromuxcs I1 BI'AY 1.1.05 -
2014

4.2 MeToan4yeckue yKa3aHHs 10 NPOBEJCHUIO TEKYIIEro KOHTPOJIs

1. | Cpoxku mpoBeaeHusi Tekymero | Ha mabopaTopHbIX 3aHATHAX
KOHTPOJIS

2. |Mecro wu Bpems npoBeneHUs | B yueOHOMN ayuTOpUN B TEUEHUE 3aHATHS
TEKYILEro KOHTPOJIS

3. | TpeboBanuss k  TexHuueckoMy | B coorBeTcTBUU ¢ OIIOII 1 paGoueit mporpammoit
OCHAILICHHUIO ayIUTOPUH

4. | ®.1.0.npenogasarens ITomoraes FO.M.
MPOBOJSIINX NPOLEYPY KOHTPOJIS
5. | Bug u popma 3ananuit CobecenoBanue

6. BpeM}I JUISI BBIIIOJTHEHHUS 3aJaHUM B TCUCHUC 3aHATHUA

7. | Bo3moxxHOCTB ucrnonb3oBanuii | O0yyaromuncs MOXKET MOJIH30BaThCSA
JIOTIOJTHUTEJILHBIX MAaTEPHAJIOB. JIOTIOTHUTEIHbHBIMU MaTepUaIaMu

8. | ®.N.O.mpenonaBarens ITomoraer HO.M.
00pabaThIBAIOIIUX PE3YIbTATHI

9. | Meroapl OIIEHKH PE3yIbTaTOB DKCNEePTHBIN

10. | IlpenbsBrienue pe3yabTaToB OneHka BBICTABISICTCS B KYPHAI/JOBOJUTCS 10

CBEJICHUS 00YJaIONTNXCSl B TCUCHUE 3aHATHS
11. | Anennsiuust pe3yabTaToB B  mopsnake, yCTaHOBIEHHOM  HOPMATHBHBIMHU

JTOKYMEHTaMH, PEeryJUpYIOIMIHIMH 00pa30oBaTEIbHBINA
niporiecc B Boponexckom 'AY

4.3 Kiiroun (0TBeThI) K KOHTPOJIbHBIM 33JaHUSIM, MaTepPHUaJiaM, He00XOAUMBIM JIS OLEHKHU

3HAHUHI




