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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKJIIOYAIOT OLEHOYHbIE CPEACTBA Ui MPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 Cnocoben obecrieunBaTh TpeOOBaHUS MTPOMBIITUICHHOW 0€301MaCHOCTH, OIICHHBATh
TEXHUYECKOE COCTOSIHHE U MPOTHO3UPOBATH MOBEACHUE 0OBEKTOB MPO(HEeCCHOHATEHON
NESTEIbHOCTH B UPE3BbIUAHBIX CUTYAIHSIX
NJI-9 lemoHCTpHpYET 3HAHUS O MIPUHLUIIAX JACHCTBHSI, 0COOCHHOCTSIX KOHCTPYKLUH U
peKUMax pabOThI JEKTPUUECKUX CETEeH U DHEPTeTUYECKOro 000PYI0BaAHUS
NJI-10 CiocobOeH o1eHUBaTh HAAEKHOCTh SHEPTETUICCKON CUCTEMBI B IIEJIOM M PE3YJIbTATHI
TEXHUYECKOM TUarHOCTUKU COCTOSTHUS SHEPTETUYECKOT0 000PYA0BaAHUS

2. IIK-3 CiocoGeH mpoBOIUTH OIIEHKY CTETICHU HEraTUBHOTO BO3JICHCTBHS HA OKPYKAIOUTYIO
cpeny, pa3padaThIBaTh U PEaTU30BbIBATH MEPOIIPUATHUS IO 00ECIICUEHHIO KOJIOTHIECKON
0e301macHOCTH 00BEKTOB MPOPECCUOHATBHON IEATETHHOCTH

N/1-3 JleMOHCTpUPYET 3HAHUS OCHOBHBIX TUIOB TeIIOBbIX cxeM TOC, 'DC u ADC

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanusanuu: ITncemenHas padora
1. ObGecnieueHne HaIeKHOCTH IHepreTudeckux cucteM (KonrponbHas pabora)
2. Omnpenenenue nokasarenei Haa&xHoCcTH npocreiux cucteMm (KontponbHas padota)
3. Ilokasarenu Ha/ie)KHOCTH eKTpuyeckux cucreM (KonTtponbpHas pabora)
4. Pacuer GanancoBoi HanexxHOCTH (PacueTHo-rpaduyeckas padbora)
5. Pacuer cTpykTypHOIl HagexxHocTH (PacueTHo-Tpaduueckas paboTa)

BPC nucuuminHbl

3 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
WNnunexe KM- | KM- | KM- | KM- | KM-
Paznen nucuuniainHb KM: 1 5 3 4 5

Cpok KM: 4 6 10 14 15

BBenenue B HaEKHOCTD 3JIEKTPOIHEPTETUYECKUX CUCTEM.
IToka3aTenu HaAEKHOCTH DIEMEHTOB U
AJIIEKTPOIHEPIETHUECKUX CUCTEM

BBeneHne B HaIEKHOCTD SJIEKTPOIHEPTETUUECKUX CUCTEM.
IToxa3arenn HagE€KHOCTH DJIIEMEHTOB U +
AIIEKTPOIHEPTrETUYECKUX CUCTEM

MoaenupoBaHH€e 3JIEMEHTOB CUCTEMBI B aHATIN3€
HaaEXHOCTU

MoaenupoBaHH€e 3JIEMEHTOB CUCTEMBI B aHATIN3€
HaaEXHOCTU




Mertobl pacuéra mokaszaTeaen CTPyKTYPHOR HAJEKHOCTH
AIEKTPUYECKUX CETEU

Metobl pacuéra nokaszareneil CTpyKTypHOU HaAEKHOCTH

AIEKTPUYECKUX CETEU *
Mertoap! pacuéTa nmokaszaTeneil 6araHCOBOM HAAEKHOCTH
99C
MeTtobl pacuéra mokaszaTeeil 6araHCOBON HAIEKHOCTH +
20C
HopmartuBHO-1IpaBOBbIE OCHOBBI aHAJIN3a CUCTEMHOMN
HAaJIeKHOCTH
HopmartuBHO-1IpaBoBbIE OCHOBBI aHAJIN3a CUCTEMHOMN +
HAaJIeKHOCTH
Bec KM: | 10 20 30 30 10

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
I1K-2 N-9k>  JemoHcTpupyeT | 3HATh: [TokazaTenu HanexHOCTH ekTpuuecknx cucreM (KontposnbHas pabora)
3HaHHWA O  TPUHIUNAX | [TOKA3aTeIN U METOIbI Ob6ecnieueHne HaEKHOCTH PHepreTudeckux cucteM (KontposiabHas pabora)
NecTBUS,  OCOOEHHOCTSX | aHaJIHM3a HAJC)KHOCTH
KOHCTPYKIUH M PeXUMax | SJIEKTPOIHEPreTHUECKUX
paboThI ANEKTPUYECKUX | CUCTEM
ceTel M SHEPreTUYeCKOro | OCHOBHbBIE MPUHIUIIBI
000pyI0BaHUs o0ecrieueHuns HaJIeKHOCTH
ANEKTPOIHEPTETUUECKUX
CHCTEM
[1K-2 NJI-10nk-2 CriocobeH | YMeTs: Pacuer cTpykTypHO#i HanexHocTH (PacuetHo-rpaduyeckas padora)
OLICHUBATh HaJEKHOCTD | MPOBOJUTH PACUEThHI Pacuer 6anancoBoii HagexxHocTH (PacueTHo-Tpaduyeckas pabora)
HHEPreTUYECKON CUCTEMBI B | MapaMeTpoB,
EJIOM " pe3yIbTATHI | XapaKTEPU3YIOIINX
TEXHUYECKON JTMarHOCTUKHU | HaJIe)KHOCTb
COCTOSIHUSI SHEPTETUYECKOTO | DIEKTPOIHEPTETHUECKON
000pyI0BaHUS CHCTEMBI
BBITTOJIHATH HJICHTH()HUKALINIO
3JIEMEHTOB, ONPEAEISIONINX
BEPOSITHOCTh HAPYIICHUS
paboThI
AIIEKTPOIHEPTETUICCKUX
CHCTEM
IK-3 N-3nk3 JemoHcTpupyeT | 3HATH: Omnpenenenue noka3aresneil HaEKHOCTH MTPOCTEUIITUX CHCTEM

3HAHUS OCHOBHBIX THUIIOB
TemnoBEIX cxeM TOC, I'DC

MOJEJIH DJIEMEHTOB
JJIEKTPOIHEPreTUIECKOMN

(KonTposbhas paboTta)




u ADC

CHUCTCMBI B pacycTax
HaaACKHOCTHU




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenuganus

KM-1. Iloka3aTean HAACKHOCTHU JIEKTPUIECCKUX CUCTEM

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHussT KOHTPOJbLHOro MeponpusaTusi: KoHTponbHas paboTra MOXKET
MPOBOAMTHCA OYHO WM JTUCTaHIMOHHO. [Ipu ouHOM (Qopme mpoBeAeHHs] CTYACHTHI BBINOIHSIOT
paboty B aynutopuu. [lomyckaeTcsi MCIOJIb30BAaHUE TOJBKO MUCHbMEHHBIX MPUHAJICKHOCTEH U
KanpKynaTopa. YucThle JNHUCTHI BbIAAIOTCS mpenojaBatesneM. llpu aucraHunoHHOM dopme
MIPOBEICHUS CTYJEHTHI BBIMOJHSAIOT padOTy Mepes KOMIBIOTEPOM C BKIIOYEHHOW Kamepou B
pexxuMe peanbHOro BpemeHu. OdopmiieHue paboThl BBINONHAETCA MUCbMEHHO Ha Oymare. [lo
OKOHYaHUHM BPEMEHU MPOBEJACHUS KOHTPOJIBbHON PabOThI CTYJAEHTHI (OTOrpapupPyIOT CBOH PEIICHUS
U 3arpy’KaloT B XpaHUJIHILIE.

KpaTlcoe CoA€cpKaHHuE 3alaHUA:
OHpe,I[eJ'II/ITb BCPOATHOCTD HAPYLICHUS 3HeKTp00Ha6)KeHI/IH HarpyskKu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TIIOKa3aTeId M  METOAbI r " . 7
N7
aHanusa HaJEKHOCTH O+ , %:1_

QJICKTPOSHCPICTUUCCKUX CUCTEM : } i
BepoaTHocTh NoBpekacHnA redeparopa I gr = 0,02, tpascdopmarepa T1 g,y = 0,05, oxnoii nemm JI
q, = 0,03, omHoro nonmgaromero tpaacdopMaropa g, = 0,006. IloBpesneHns BeexX 3IEMEHTOB
ClIelyeT CUHTATh He3aBHCHMBIMH C.Iy9aiHbIMA COOBITHAMH. [IPOIYCKHAs CIIOCODHOCTS KAKIOrD
3IIEMEHTA JOCTATOYHA JUTH IEKTPOCHAOKEH A HArPy3kH. ONpeeMTh BEPOATHOCTH HAPYIICHHA
3IeKTPOCHADKEHHA HATPY3KH.

x m nfem.t

~o— .

n/em2

BepoATHOCTS IOBpEKIeHIA oHoit nerm JI1 1 JI2 cooTBeTcTBeHHO paBHa g4y = 0,1- 1073, /5 =
0,15 - 1072, OnpegenHTb BepOATHOCTD HapyIIeHHA 3eKTPOCHAO: e A HArpysku 1 n Harpysku 2 (18e
OTACTBHEIS 3Aa9H).

Ha 3/1cKTpocTAHIHE paboTacT 6 0JHHAKOBBIX [CHCPAaTOPoB. BepoATHOCTD MOBpEAICHIA KAk H3

1 wix p = 0,01. HaifTi BepoATHOCT OTKA3a IBYX I'eHEpaTOPOB.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. OnpeneJienne nokasareJieil HaA€KHOCTH POCTEHIINX CHCTEM

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHussi KOHTPOJbLHOro MeponpusatTusi: KoHTponbHas paboTra MOXKET
MPOBOAUTHCS OYHO WM JUCTAaHIMOHHO. [Ipu ouHOI (dopme mpoBeleHHs] CTYACHTHI BBIMOIHIIOT
paboty B aynutopuu. [lomyckaeTcss MCIOJIb30BAaHUE TOJBKO MUCHbMEHHBIX MPUHAJICKHOCTEH U
KambKynaTopa. YucTble JHUCTHI BBLAAIOTCS MpernogaBaTeneM. llpu aucraHumoHHON Qopme
MIPOBEICHUS CTYJEHTHI BBIMOJHSAIOT pabOTy IMepes; KOMIBIOTEPOM C BKIIOYCHHOW Kamepou B
pexxuMe peanbHOro BpemeHu. OdopmiieHue paboThl BBINIONHAETCA MUChbMEHHO Ha Oymare. [lo
OKOHYAHUHU BPEMEHH ITPOBEICHUSI KOHTPOJIBHON pa0OTHI CTYACHTHI (OTOrpadupyIOT CBOU PEIICHUS
U 3arpy’KaloT B XpaHUJIHIIE.

KpaTKOC CodcpiKaHuE 3aJaHUsA:
OHpe,I[eJ'II/ITb BCPOATHOCTb U UHTCHCUBHOCTD HAPYHICHUA 3HCKTpOCH36)KCHI/IH HarpyskKu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

. CHCTEMA IIepe Al 3IEKTPOSHEPIINI COCTONT 13 IETOHHIKOR JHEpIII,
3HATB: MOACIN JJIEMCHTOB TpancdopuaTopon 11 T meKTponepena: AB,C. ctommm
o IEKTPOIHCPIIIN I IITHAT CIITAEM AGCOIOTHO HAISKMEMI YISMEHTAMIL
BHGKTPOBHGPFGTI/ILIGCKOI/I CHUCTCMBI — TIORASATE M HAIEKHOCTIE 'mm({'i 11 TpRHCHOPMATOPOB CIEVIINE ©
o _
~ A Dt o R TTrrrer G
B pacyeTax HaJC)KHOCTH R S,
C rog,
Jimtsst it A, B, C COCTABMAIOT COOTBETCTBEHHO 30, 40, 50 Kyt
- Olpe1eITS: BEPOATHOCTS I IHTEHCHBHOCTS. KADYIIICHI
|/f\:‘-| B I J{ - AMEKTPOCHAGAERIIA HATPYIKIT |; BEPOATHOCTL Gecniepebolinoro
plr, ~ ' He 3MEKTPOCHAGASHIA TIOTPeOITENs B Tedenme 0,5 To/1a; BEPOATHOCTE
BOTHITKHOBEHNIA He GOee 2 OTKAIOR 32 5 6T,
T10CTPOINTE JUIAIPAMAY COCTOAHIL 115 I YICKTPOPeatL
1 3amicars midipepeHINIATEHOE YPABHEHIIE [T COCTOSHI 113 11, 1.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBIISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO




KM-3. PacyeT CTPYKTYPHOM HAI€KHOCTH

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mnposeaeHusi KOHTPOJBLHOIO Meponpusitusi: CTyIEHTBHI BBIOJIHAIOT PACYETHOE
3a/1aHKUE B DJICKTPOHHOM BU/JIE U 3aIPYKAIOT B XPaHUIIMILIE.

Kpartkoe conep:xanue 3a1anusi:
Ornpenenutsb Moka3aTean HaJIeKHOCTH CXeMbl OTHOcUTeNbHO HH 10 kB 3agannbix
OJCTAHIIUNA

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYMern: BBITIOJIHATH 1.CxeMa 371eKTpUYECKOM CETH C ICTOYHUKOM MUTaHUs
UACHTH(DUKAIIIO 9JIEMEHTOB, n3o0paxxeHa Ha pucyHke. Jlns cucrem mwH 10 kB
ONpeACIISAIONINX BEPOSATHOCTh noxacraniyii 1, 2, 3, 4 tpedyercs onpenenuTh
HapyIICHUS paboThI CJIeIYIOIIME TTOKa3aTeNId HaIEKHOCTH:
3JICKTPOIHEPTETHIUCCKUX CUCTEM 1. BeposiTHOCT HapyIIeHuUs AIEKTPOCHAOKEHHS
norpedurenei, MPUCOSTUHEHHBIX K MOCTAHIUH.
2. [TapameTp moToKa O0TKA30B IS MOTPeOUTENEH,
MPUCOCAMHEHHBIX K MOACTAHITUH.
3. Cpennee BpeMsi BOCCTaHOBJICHUS

AJIEKTPOCHAOKEHHUS ISl TIOTpEeOUTENCH,
MPUCOETUHEHHBIX K MOACTAHIIUH.

4. Matoxuganue HeA00TIyCKa SHEPIUH B TEUCHHE
roja.

IIpu BBINIOJIHEHNY PAaCYETOB UCIIOJIB3YIOTCS YCIOBUS U
JOTYILIEHUS.

Harpysku noacrannuii npuseneHsl k cropone 110 kB.
3HaueHusl Harpy30K MOACTAHLIUN paclpeieeHbl M0
HOPMaJbHOMY 3aKOHY, KOTOPBIN 33a1a€TCsI
MaTeMaTHYECKUM 0’KUJIAHUEM U CPEIHEKBAIPATHUECKUM
OTKJIOHEHHEM

MOIIIHOCTEN Harpy30K. AKTUBHBIE MOIIIHOCTH
Pa3IMYHBIX MTOJCTAHIUI U3MEHSIOTCS 110 OIUHAKOBOMY
rpaduky (SIBISIOTCS PYHKIIMOHATHHO 3aBUCUMBIMU
cllyyailHBIMU BeTMUnHaMM). Pacu€r cTpykTypHOI
HaJEKHOCTH BBIIIOJIHAETCS OTHOCUTENILHO JIBYX y3JI0B
Harpysku: onHoro u3 [1,2,3] n 4.

[ToTOK 0TKa30B M BOCCTaHOBJIEHUN KaK 3JIEMEHTOB, TaK U
CXEMBbI OTHOCHUTEJIBHO Y3JI0B HAarpy3KH ITyacCOHOBCKUI C
SKCIIOHEHIIMAJILHBIM paclpezieieHueM BpeMEH!
0€30TKa3HOM pabOThl U BOCCTAHOBJICHUSI.

Bce nmpucoeanHeHns B cxemMe BBIIIOJHEHBI Yepes
pa3beAVMHUTENH, 10KA3aTEIN HaJeXKHOCTH KOTOPBIX B
pacuere He yUuThIBaloTCA. BeposaTHOCTh OTKa3a B
cpabaThIBaHUU BBIKJIIOYATENEH MM BO3JIEHCTBYIOIIEH Ha
HHUX PEJIEHHOM 3aIUThl B paCYETE HE YUUTHIBAIOTCS.
[1naHOBBIE OTKIIIOYEHMS DJIEMEHTOB CETH
OCYILIECTBIISIOTCS B TAKUX peXUMax, KOrJa rneperpyska
JPYTHUX 3JIEMEHTOB HE MOYKET BO3HUKHYTb, €CIIM HE




YUUTBIBATh HAJIOKEHUE OTKA30B HA IIPEIHAMEPEHHBIC
OTKJIIOYEHUs. B mo060it MOMEHT BpeMeHH B
IIPETHAMEPEHHOM OTKJIIOUEHUHU MOXKET HaXOIUThCS HE
Oosiee OJTHOM LIEMH.

BeposTHOCTBIO 0TKa3a HOPMAJIBHO Pa30MKHYTOTO
BBIKJIIOYATEIIS U OTKAa3a 3aMKHYTOTO BBIKJIOUATEIS TUIIA
«K3 B /1Be CTOPOHBI» MOKHO ITPEHEOPEUb.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OLUeHKa "Xopouio" BICTaBISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-4. Pacuer 0a71aHCOBOM HANEKHOCTH

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoIbLHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBefeHusi KOHTPOJBLHOrO Meponpusitusi: CTyIeHTHl BBIIOJHSAIOT PACYETHOE
3a/laHue B DJIEKTPOHHOM BHUJIE U 3arPY>KAIOT B XPAHWJIHUILIE.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
OHpeI[eJ'II/ITB ToKa3aTelin 0aJaHCOBOU HAACKHOCTU IJII SHEPIrOCUCTCMEI B IICJIOM

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: IPOBOAUTH  PacdeThbl 1.CxeMa 371eKTpUYECKON CETH ¢ UCTOYHUKOM ITUTaHUS
apaMeTpoB,  XapaKTEpU3YIOIINX n300pakeHa Ha PUCYHKE.
HaJIe)KHOCTD JU1g cucTeMBl B LIEJIOM OIIPEAEIUTH!
ANEKTPOIHEPrETHUECKON CHCTEMBI 1. BepositHocTh 6€31epunnTHOI paboTHI;

2. Cpennee uncio AePUIUTHBIX YacOB B TO;

3. Maroxunanue HeTOOTIYIIEHHOM SHEPTUU B

TCUCHUC roga

[Ipu BBINIOJIHEHNH PacYETOB UCIIOIB3YIOTCS YCIOBHS U
JOTYILIEHHUS.

Harpysku noacranuuii npuseneHs! k cropone 110 kB.
3HaueHus1 Harpy30K MOACTAHIIUNA pacTpeeNeHbl Mo
HOPMaJbHOMY 3aKOHY, KOTOPBIN 33a1a€TCsI
MaTEeMaTHYeCKUM 0)KHJIAHUEM U CPETHEKBaIPaTHUYECKUM
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OTKJIOHEHMEM MOIIHOCTEN HATrPY30K.

AKTHBHBIE MOILITHOCTHU PA3JINYHBIX MOACTAHLUN
W3MEHSIOTCS 110 OAMHAKOBOMY I'pauKy (SBISIOTCS
(yHKIIMOHATIBHO 3aBUCHMBIMH CITy9aifHBIMU
BEJIMYUHAMHU ).

IToTOK OTKa30B M BOCCTAHOBJICHUI KAK 3JIEMEHTOB, TaK U
CXEMBI OTHOCHTEJIBHO Y3JI0B HAIPY3KHU ITyaCCOHOBCKUH C
SKCIIOHEHIIMAJIBHBIM PACIPEIEICHUEM BPEMEHHU
0€30TKa3HOM pabOThl U BOCCTAHOBJICHUS.

Bce npucoeaunenus B cXxeMe BBIIIOJIHEHBI Yepes
pa3beAVHUTENH, T0KA3aTEIN HaJeXKHOCTH KOTOPBIX B
pacdeTe He y4UThIBalOTCs. BeposATHOCTE OTKa3a B
cpabaThIBaHUHU BBIKJIIOYATENIEeH WIN BO3IEHCTBYIOLIECH Ha
HHUX PEJICHHOM 3aIUThI B paCYETE HE YUYUTHIBAIOTCS.
[1naHOBBIE OTKIIIOYEHMS 2JIEMEHTOB CETH
OCYULIECTBIISIOTCS B TAKUX PEKUMAX, KOI' /1A ITeperpysKa
JPYTHUX 3JIEMEHTOB HE MOKET BO3HUKHYTb, €CJIM HE
YYHUTBIBATH HAJIO)KEHUE OTKA30B Ha IIPEIHAMEPECHHBIE
OTKJTIOYEHUs. B m000ii MOMEHT BpeMeHH B
IIPEIHAMEPEHHOM OTKJIIOUEHUHU MOXKET HaXOIUThCS HE
OoJiee OJJHOM LIETIH.

[Ipu neduumTe MOIHOCTH B CUCTEME OCYLLECTBIIACTCS
OTKJIIOUEHHUE Harpy3Ku Ha BEJIMUYMHY Aepunura.

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJIS PEIICHHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO

KM-5. O6ecneueHne Ha1e:KHOCTH JHEPreTHYECKUX CUCTEM

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa nipoBeleHHs] KOHTPOJBLHOro Meponpusitusa: KoHTponbHas paboTa MOXeT

MIPOBOAMTHCS OYHO WJIM JUCTAaHIMOHHO. IIpu ouHOM (Qopme mpoBeAeHMs CTYAECHTHI BBINOIHSIOT

paboty B ayautopuu. [lomyckaercss MCIOIb30BaHHE TOJBKO MHCbMEHHBIX MPUHAIEKHOCTEH U

KaJnbKynaTopa. YucTble JHCTHI BBLAAIOTCS IpernojaBaTeneM. llpu aucTaHumoHHON —(opme
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NPOBEICHUS CTYACHTHI BBINOJHIIOT PabOTy Mepes KOMIBIOTEPOM C BKIIOUYEHHOM Kamepou B
pexume peaibHOro BpemeHH. OdopmiieHre paboThl BBIMOIHSAETCS MUCbMEHHO Ha Oymare. Ilo
OKOHYAaHUU BPEMEHH MPOBEIACHUS KOHTPOIBHON paObOThI CTYACHTHI (POTOrpadupyrOT CBOM pEIICHUS
U 3arpy’KaloT B XPaHUJIHIIE.

KpaTlcoe CodcpKaHUuE 3alaHUA:
Onpez[eJme BEPOATHOCTH I[e(bI/IHI/ITa MOIITHOCTH U l"OI[OBOﬁ HEOOOTITYCK JJICKTPOSHCPIUn B

SHEPTOCUCTEMC

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TIPUHIIUIIBI OnpeaenuT BEPOATHOCTb AepWUMTa MOWHOCTM M FOAOBOM  HEAOOTNYCK
3NeKTPO3HEePruM B 3HEprocucTeme. CXemMa IHEProcUCTEMbI NOKa3aHa Ha PUCYHKe.
obecreueHust HaJIe)KHOCTH
Bce reHepatopbl oAuHaKoBble. MOLWHOCTbL Kawgoro reHepatopa 25 MBT,
OJICKTPOSHECPI€THYCCKUX CUCTEM K03 PUUMEHT HeroTosHOCTH 0,05. IHUM oanHaKoBble. MponyckHas cnocobHoOCTL

KaXaoi NMHum 75 MBT, KoapduumeHT HerotosHocTn 0,01.

PacnpeaeneHve Harpysku MOKasaHO Ha PUCYHKe. MaKCMManbHaa MOLHOCTb
Harpysku 80 MBT.
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Onucanne MKaJbl OLICHUBAHUA:
Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJIS PEIICHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

1. 3aBHcHMBIe 1T He3aBICIMBIE OTKa3bl. IToHATIe mepexoa oTkasa. BeposTHOCTh
Iepexona OTKaza.

2. BUHOMNATBHOE pacTpeiienernie. 3akoH ITyaccoHa. 11X mpIMeHeHNe B 3a1aTax
HAJIEKHOCTIL

3. 3agaza

17
p H3
CIS S
2
00

T

OnpeieinTs 4aCTOTY M BEPOATHOCTH HAPYLICHHA JCKTPOCHAGHKCHMA, 3 Takke
CPEHErO0BOIl  HEAOOTNYCK  HMEKTPodHEprHn g Harpyskn HI. Tlnuel cyntats

aBCOMOTHO  HAIEKILIMI SieMenTamit. CPeANErooBas MOUIHOCTL HAIpyIkH Py; =

50 MBT.

Hassanne a1/ N

Al - Aap 1|
yiementa | L, kv o Byt ‘:‘ Eppru
Ha cxeme . 2

Ji 30
n 15
3 5 0,015 10 1,5 20
14 10
N5 2
B - 0,005 20 0.8 10

IIpoueaypa nposenenus

[IpomexxyTouHast aTTecTanus MO AUCIUIUIMHE (MOIYNIO) OCYIIECTBIsAETCS B (GOpPME YCTHOTO
HK3aM€Ha, MPU ITOM MPOBOJUTCA OLIEHKA CTENEHU MOJHOTHI M KaUeCTBAa OCBOEHUS KOMIIETEHIINH B
COOTBETCTBUU C TUIAHUPYEMBIMH pe3yJabTaTaMU 00YUYEHUS 110 JUCITUTIIIHE.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennusa/Muauxarop: M/1-9nk-2 JleMoHCTpHpyeT 3HaHHUS O NPHHIMIIAX JEHCTBHUS,
O0COOEHHOCTSX KOHCTPYKIIMH U peKUMax pabOThI AJIEKTPUUYECKUX CETEH U SHEPTeTUYECKOTO
o0opynoBaHus

Bonpocsl, 3aganus
1.B kakux 3a1a4ax NpUMEHSIOTCS pacyeTsl HajiexHocTH? st yero?
B3anmocBs3b 271€KTPOIHEPreTHIECKON CUCTEMBI C IpYTUMH HH(pacTpykTypamu. Peakius
pa3IM4HbI
CoObITUS ¥ COCTOSIHUS, XapaKTEPHU3YIOIIKe HaAEKHOCTh CUCTEM JIEKTPOIHEPTETHKU.
Knaccugukanu
Hepapxuueckre ypoBHH aHaJIN3a Ha/I€KHOCTHU AJIEKTPOIHEPTETUUECKUX CUCTEM
Crnyyvaiinble COOBITHS, BIUSIONINE HA HAJEKHOCTD AIEKTPOIHEPTeTUUECKOI CUCTEMBI.
CoBMeCTUMBIE U
bunomuansHoe pacnpenenenue. 3akoH [lyaccona. MIx mpuMeHeHune B 3ajja4ax HaJIeKHOCTH.

XapaI(TepI/ICTI/IKa JKN3HCHHOI'O IUKJIa JJ1s1 HCBOCCTAHABJIIMBACMBIX M BOCCTAaHABJIMBACMBIX
DJICMCHTOB.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.1. Yto Takoe mosHas rpymnmna coOObITHI?

2. UTo Takoe COBMECTUMBbIEC U HECOBMECTUMBIE COOBITHS?

3. [IpuBenuTe mpUMephl 3aBUCUMBIX COOBITHI B 3JIEKTPOIHEPreTHKE

4. B CKOJIBKHMX COCTOSIHUSIX MOXET HaXOJUThCS IPYyIIa U3 5 reHepaTopoB?
Bepnsiii otBeT: 1. D10 HabOp BCex COOBITHH, BOBMOKHBIX B paCCMaTPHUBAEMOM CIIy4aitHOM
skcnepuMenTe 2. CoBMECTUMBIE COOBITHS - COOBITHS KOTOPBIE MOTYT ITPOU30MTH
OJIHOBPEMEHHO, HECOBMECTHMBIE - B3aUMOUCKITIOUAIOIIUE COOBITUS, KOTOPbIE HE MOTYT
IIPOU30MTH OJHOBpeMeHHO 3. OTKa3 AByX Li€TIEel JIMHUHU, PACIIOJIOKEHHBIX HA OJJHOU
Omope; Meperpy3Ka OaHON LENU JJUHUKU TTPU OTKJIIOUECHUH Apyroil 4. B 6

2. Komnerenuust/Muaukarop: MJ1-10nk-» Croco6eH onieHUBaTh HaIEKHOCTh SHEPTETUUECKOI
CHCTEMBI B IIEJIOM H PE3YJIbTaThl TEXHUYECKOHM JMarHOCTUKH COCTOSIHUS YHEPTETUYECKOTO
000pyI0BaHUs

Bonpocel, 3a1anns
1.CocraBienne pacueTHOro rpada Uil aHaIu3a HaJIeKHOCTH CIIOKHOU CXEMEI.
CrpykrypHas Haa&KHOCTh. COCTOSHUS TOTHOTO 0TKa3a U 0€30TKa3HON PabOTHI CXEMBI.
OcHoOBHBbIE 1ONYILLEHUS IPU aHAINU3E CTPYKTYPHOM HaIEKHOCTH.
3aBHUCHMBIE U HE3aBUCUMBIE OTKa3bl. [loHsATHE epexoaa oTkaza. BeposTHOCTh mepexoia
OTKa3a.
Onpenenenre nokasaTeaen HaJle)KHOCTH ceueHu. OTKa3bl B HOPMaJIbHON U PEMOHTHOM
cxeMe.
banancoBas HaJlexKHOCTh. Pe3epB yCcTaHOBIEHHOW MOIITHOCTH B 3Heprocucreme. OnpeneneHne
BEJIMYMHBI pE3EPBa.
banancoBas HamexHOCTh. OOBEIMHEHHBIE YHEPTrOCUCTEMBI. [lapaMeTphl MeKCHCTEMHBIX
CBSI3€H U UX BJIMSHUE HA 0aJTaHCOBYIO HAJEKHOCTbD.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Yrto Takoe ceueHne cXxembl?
B kakux ciaydasx mpuMeHsieTcsa MeTol ceueHnii? KpaTko onuIInuTe ero NpuHIuI
Hatite onpenenenue 6anancoBOi HAACKHOCTH.
Jaiite onpeneneHue CTpyKTYPHOU HAaIEKHOCTH.
Kakumu nokasarensiMu onuceiBaeTcs 6anaHcoBasi Ha1eKHOCTb?
OnumuTe KpaTKo NPUHIMI pacyeTa 6aJaHCOBON HaJIe)KHOCTH
OnummMre KpaTKO MOJENIN Harpy3Ku B pacyeTax 0aJaHCOBOW Ha/JIE€KHOCTU

3. Komnerenuusa/Muankarop: NJ1-3nk-3 JleMoHCTpupyeT 3HaHNST OCHOBHBIX TUIIOB TETIJIOBBIX
cxem TOC, I'DC u ADC

Bonpocel, 3aganus
1.Iloka3arenpHOE pacnpeneseHue JUIUTENbHOCTH COCTOSIHUA. Moienu 0TKa30B 1
BOCCTAHOBJIEHUH 3JIEMEHTOB YHEPIOCUCTEMBI.
Mopnenb 0TKa30B M BOCCTAHOBIIEHUH OJHOAJIEMEHTHOM cxeMbl. [I0TOk 0TKa30B u
BOoccTaHoOBJIeHUH. ['pad nepexona cocTosHuUi.
CocraBnenue nudpepeHnnaibHbIX ypaBHeHn. CTalioHapHbIe 3HAYEHUST BEPOSITHOCTH

Mopenb 0TKa30B ¥ BOCCTAHOBJICHUH CXEMBI, COCTOSIIEH U3 ITOCIIEA0BATEIIHHO COCAMHCHHBIX
9JICMCHTOB.
Mopenb 0TKa30B ¥ BOCCTAHOBJICHUH CXEMBI, COCTOSIIEH 13 napajjiCJbHO COCANHCHHBIX

JJIEMEHTOB.
Mopenp NIaHOBBIX OTKIFOUEHUH B PE3EPBUPOBAHHON cXeMe. Mo1el1b MIIAHOBBIX OTKJIFOYEHUN

AJId TPYHIIIbI TOCICA0BATCIIbBHO COCAUMHCHHBIX 9JICMCHTOB.
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Moenp HaIE)KHOCTH CIOKHBIX CXeM. MeToa yTeEN U CEYEHUI.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.1306pa3ute quarpaMmy COCTOSIHUHM JJIsi OTHOTO BOCCTAaHABIMBAEMOI'O JIEMEHTA
N300pa3ute KpUBYIO )KU3HEHHOTO IIUKJIa HEBOCCTAHABIMBAEMOTO 1eMeHTa. OTMeThTe
XapaKTepHBIE EPUOIbI
N300pa3ute KpUBYIO )KU3HEHHOTO [IUKJIa BOCCTAHABIMBAEMOTr0 35ieMeHTa. OTMeThTe
XapaKTepHbIE EPUOIbI
Uro Takoe cralilmoHapHasi BEPOSATHOCTb COCTOSHUSA?
Yro Takoe ko3 PHUIMEHT TOTOBHOCTH M K03 duiineHT HerotoBHoctu? [IpuBenure hopmyisl
pacuera

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, UETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTh MaTepualia eCTh HE3HAUYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. Ha BOTPOCHI YTIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy
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