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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney BaHwnH A.C.
IIpenonaBarenb Waenmnbnatop Rd4T34a31-VaninA5-037682a9 A.C. Bauun
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

PyKOBOI[HTeHB o Ceenewun o Bragensue L3N M3aKn O E
06Pa30BaTeHBH0H Bnageney KongpaTeesa O.E. T
HpOFpaMMBI Waentndnkatop  Rac/92df8-KondratyevaOYe-7169b3 KOHHpaTLeBa
(OIKHOCTD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka
TTO/AITUCH)

Y4YEHOE 3BaHUE)

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenennn o enagensue L3N M3K O E
BBIITYCKAIOMICHU Bragenel, KoHzapaThesa O.E. o
Ka(beI[pBI Waentndnkatop  Rac/92df8-KondratyevaOYe-7169b3 KOHHpaTLeBa
(OIKHOCTD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka
TIO/ITUCH)

Y4YEHOE 3BaHUE)



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 MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 Cnocoben obecrieunBaTh TpeOOBaHUS MTPOMBIITUICHHOW 0€3011aCHOCTH, OIICHUBATh
TEXHUYECKOE COCTOSIHHE U MPOTHO3UPOBATH MOBEACHNE 00BEKTOB MPO(EeCcCHOHATBHOM
JIEATEIbHOCTH B YPE3BBIUANHBIX CUTYaLUsAX
NJ1-9 lemoHCTpHpYET 3HAHUS O MIPUHIUIIAX JACHCTBHS, 0COOCHHOCTSIX KOHCTPYKIUH 1
peKUMax pabOThI JEKTPUUECKUX CETEeH U DHEPTeTUYECKOro 000PYI0BaAHUS
NJI-10 CiocobeH olleHnBaTh HAAEKHOCTh SHEPTETUIECKON CUCTEMBI B IICJIOM M PE3YJIbTATHI
TEXHUYECKOM TUarHOCTUKU COCTOSTHUS SHEPTETUYECKOT0 000PYA0BaAHUS

2. I[IK-3 CnocoGeH mpoBOIUTE OIIEHKY CTETICHH HETaTUBHOTO BO3JICHCTBUS HA OKPYKAIOIIYIO
cpeny, pa3padaThIBaTh U PEau30BbIBATH MEPOIIPUATHUS MO 00ECIICYCHHUIO YKOJIOTUYECKOM
0e301macHOCTH 00BEKTOB MPOPECCUOHATBHON IEATETHHOCTH

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

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanusanuu: ITncemenHas padora
1. ObGecnieuenne HaieKHOCTH SHepreTudeckux cucrem (KonrposnbHuas pabora)
2. Omnpenenenue nokasarenei Haa&xHoCcTH npocreiux cucteMm (KontponbHas padota)
3. Iloka3arenu Ha/ieXKHOCTH eKTpuueckux cucreM (KonrponabHas pabora)
4. Pacuer GanancoBoi HanexxHOCTH (PacueTHo-rpaduyeckas padbora)
5. Pacuer cTpykTypHO# 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>  JemoHcTpupyer | 3HATh: [TokazaTenu HanexHOCTH ekTpuuecknx cucreM (KontposnbHas pabora)
3HaHHUA O  MPUHIUINAX | OCHOBHbBIE MPUHIUIIBI Ob6ecnieueHne HaEKHOCTH PHepreTudeckux cucteM (KontposiabHas pabora)
JIEUCTBHA, 0COOEHHOCTAX | 0OecIeyeHus HaIEKHOCTH
KOHCTPYKIUH M PeXUMax | SJIEKTPOIHEPreTHUECKUX
paboThI ANEKTPUYECKUX | CUCTEM
CeTel M HSHEPreTHYecKOro | MoKa3aTear U METOIbI
000pyI0BaHUs aHaJIM3a HAJEKHOCTH
ANEKTPOIHEPTETUUECKUX
CHCTEM
[1K-2 NJI-10nk-2 CriocobeH | YMeTs: Pacuer cTpykTypHO#i HanexHocTH (PacuetHo-rpaduyeckas padora)
OLICHUBATh HaJEXHOCTD | BBIMOJNHATH HaeHTUQUKanuio | Pacuer OanancoBoil HanexHocTu (PacueTHo-rpaduueckas padora)
HHEPreTUYECKON CHUCTEMBI B | JIEMEHTOB, ONPEAEISIOINX
EJIOM " pe3yIbTaThl | BEPOSATHOCTH HAPYIICHUS
TEXHUYECKOH JIMarHOCTUKHU | pabOThI
COCTOSIHUSI SHEPTETUYECKOTO | DIEKTPOIHEPTETHUECKUX
o0opynoBaHus CUCTEM
MIPOBOJIUTH PACUETHI
apaMeTpoB,
XapaKTePU3YIOIINX
Ha/IeKHOCTb
3IEKTPOIHEPreTUIECKON
CHCTEMBI
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 svinonnenus 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 xapaxmepucmuxu evinoaneHus snanus: OneHKa "y10BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-2. Onpenesienue nokasaresjeil HaAEéKHOCTH NMPOCTEHIIHUX CHCTEM

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIBLHOro Meponpusitusa: KoHTponbHas paboTa MOXeT
NPOBOJIUTHCA OYHO WJIM JUCTaHIMOHHO. IIpu ouHOW (hopmMe MpOBEACHHS CTYACHTHI BBITOIHSIIOT
paboty B ayauropuu. [lomyckaercss UCHOJIb30BAHUE TOJIBKO NMHUCBMEHHBIX NPUHAIIEKHOCTEH U
KaJIbKyJIsITOpa. UYMcThie IJMCTBHI BBLAAIOTCSA mpenogaBareneM. [lpu  aucraHimoHHON (opme
IPOBE/ICHUS] CTYIEHTHI BBINOJHIIOT PabOTy Mepes KOMIBIOTEPOM C BKIIOUYEHHOM Kamepon B
pexxume peanbHOro BpemeHu. OdopmieHne pabOThl BBINMONHSAETCS NMUCbMEHHO Ha Oymare. Ilo
OKOHYAaHUU BPEMEHH MPOBEJCHUS KOHTPOJIBHON pabOThl CTYJEHTHI POTOrpadupyroT CBOM PELICHUs
Y 3arpy’KaroT B XpaHUJIMILE.

Kparkoe conepxanue 3aganus:
Onpenenutb BEPOSITHOCT 1 MHTEHCUBHOCTD HapYUIEHUsI 3JIEKTPOCHA0KEHUS HAarpy3Ku

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

. CHICTEMA MepEIATI TEKTPOIHEPTI COCTONT 113 NCTOTHIKOB YHEPTINI,
3HaTh: MOJIEITH 3JIEMEHTOB P boptaeopot A adekepoRepeL AL C. 1w
o 3MEKTPOSHEPITN! I ITHET CHIITAEM AGCOTIOTHO HATSANEIMII HTEMENTAMIL
3HeKTpO3HepFeTI/IquKOI/I CUCTEMBI ~ TIoRasaTeIi HALEKHOCTIL .'lmmlﬁ u wmc:hulimwpuu Ceyowe ;
o, a D), A=12i———,  f,=10y
H 100 k- roa
B pacyerax HaJIe)KHOCTH poooll & osoe
C i rog o
Jlmiset il A, B, C cOCTABIAIT COOTBETCTBEHHO 30, 40, 50 B\,
- OlpelieTiiTh: BePOATHOCTS I IHTEHCHBHOCTS HAPYIICHILE
& B ﬂkm ~  aexTpoCHAGCRIIE HATPYIKII 1; BEpOATHOCTS Gecneped
(o He VISKTPOCHAOAKERIA TIOTPEONTENS B TedeHne 0,5 TONA; BePOATHOCTE
BOIHIKHORBEHIA He Dolee 2 OTKAI0R 3a 5 JeT.
TIOCTPONTE ANATPAMMY COCTOAHINT 7 MITHINT INeKTponepeita
1 3amucars mipdepeHImATLIOS YPABHEHIE 108 COCTORMIA I3 1.1

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PEIISHHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIETBOPUTENHHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

KM-3. Pacyer cTPYKTYpPHOH HA1€:KHOCTH

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTposbHOr0 Meponpusitusi B BPC: 30

IIpouenypa mnpoBefeHUsi KOHTPOJBLHOrOo Meponpusitusi: CTyIeHTHI BBIIOJHSAIOT PAacYETHOE
3aJjaHKe B DJIEKTPOHHOM BHJIE M 3arpy>KatoT B XPaHUJIMILE.

KpaTKOE CoA€CpKaHME 3alaHUA:




Ornpenenutsb Moka3aTean HaIeKHOCTH CXeMbl OTHOcUTeNbHO HH 10 kB 3aganHbix

OJCTAHIIUNA

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTn: BBITIOJTHSATH
UIECHTU(DUKAITUIO 9JIEMEHTOB,
ONPEIETSIOMINX BEPOSITHOCTD
HapyIIeHUS paboThI

AJIEKTPOIHEPTETHUECKUX CUCTEM

1.Cxema 3JIeKTpUYECKOM CeTH ¢ UCTOUHUKOM MTUTaHUs
n3obpaxkeHa Ha pucynke. st cucrem muH 10 kB
nojacranimii 1, 2, 3, 4 tpebyercs onpeneuTh
ClIeyIoIIKe TOKa3aTenu Ha&KHOCTH:

1. BeposiTHOCTE HapyIIeHUs YJIEKTPOCHAOKECHUS
noTpeduTenei, NPUCOSTUHEHHBIX K MOJCTAHIINH.

2. [TapameTp noToka OTKa30B JUIsl IOTpEeOUTENEH,
MPUCOEAMHEHHBIX K MTOICTAHIUH.

3. Cpennee BpeMsi BOCCTaHOBIICHUS
AJIEKTPOCHAOKEHHUS 17151 TOTpeOuTENeH,
MPUCOSAMHEHHBIX K MOICTAHIUH.

4. Matoxuganue HeJ0OTITyCKa YHEPTUH B TEUCHHE
roja.

[Ipu BBINIOJIHEHUH PacYETOB UCIIOJB3YIOTCS YCIOBUS U
JOTYILIEHUS.

Harpy3ku noacrannuii npuseaens! k cropone 110 kB.
3HaueHusl Harpy30K MOACTAHLUN PACIIPEIEIICHBI 10
HOPMaJbHOMY 3aKOHY, KOTOPBIN 33a1a€TCsI
MaTEeMaTHYECKUM 0’KUJIAHUEM U CPEIHEKBAIPATHUECKUM
OTKJIOHEHUEM

MOIIHOCTEN Harpy30K. AKTUBHBIE MOILIHOCTH
Pa3IUYHBIX [TOACTAHIUI U3MEHSIOTCS 110 OIUHAKOBOMY
rpaduky (SIBISIOTCS PYHKIMOHATHHO 3aBUCUMBIMU
cllyyailHBIMU BeTMUnHaMK). Pacuér cTpykTypHOi
HaJEKHOCTH BBIIIOJIHAETCS OTHOCUTENILHO JIBYX y3JI0B
Harpysku: onHoro u3 [1,2,3] n 4.

[ToTOK 0TKa30B M BOCCTaHOBJIEHUI KaK 3JIEMEHTOB, TaK U
CXEMBI OTHOCHUTEJIBHO Y3JI0B HAarpy3KH ITyaCCOHOBCKUH C
SKCIIOHEHIIMAJILHBIM paclpeieieHueM BpeMEH!
0€30TKa3HOM pabOThl U BOCCTAHOBJICHUSI.

Bce npucoeanHeHns B cXxeMe BBIIIOJHEHBI Yepes
pa3beAVMHUTENH, T0KA3aTEIN HaJeXKHOCTH KOTOPBIX B
pacuere He y4uThIBaloTCA. BeposaTHOCTh OTKa3a B
cpabaThIBaHUU BBIKJIIOYATENEN MM BO3JIeHCTBYIOIIEH Ha
HHUX PEJICHHOM 3aIUThl B paCYETE HE YUUTHIBAIOTCS.
[1naHOBBIE OTKIIIOYEHMS DJIEMEHTOB CETH
OCYILIECTBISIOTCS B TAKUX peXHUMax, KOrJa rneperpyska
JPYTHUX 3JIEMEHTOB HE MOYKET BO3HUKHYTb, €CIIM HE
YUUTBHIBaTh HAJIOKEHUE OTKA30B HA MpeIHaMEPEHHbIE
OTKJIIOYEHHUs. B m0060it MOMEHT BpeMeHH B
MpeIHaMEPEHHOM OTKJIIOUEHUU MOXET HaXOJIUThCS He
6osiee OJJHOH 1emu.

BeposiTHOCTBIO 0TKa3a HOPMAJIBHO Pa30MKHYTOTO
BBIKJIIOYATENA ¥ OTKa3a 3aMKHYTOT'O BBIKJIFOYATENS THIIA
«K3 B 1B€ CTOPOHBI» MOKHO NpeHeOpeyb.

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYILECTBEHHO BBITIOJHEHO

KM-4. Pacuer 0a71aHCOBOM HANEKHOCTH

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO Meponpusitusi: CTyIeHTBHI BBIOJIHAKOT PACUETHOE
3a/laHue B 3JIEKTPOHHOM BHUJE U 3arpY>KalOT B XPAHUIIUILIE.

KpaTkoe conep:kanue 3a1aHusi:
OnpeaenuTsb mokasaTean 0alaHCOBOM HAACKHOCTH [T SHEPTOCUCTEMBI B IIEJIOM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

Ymerts: MPOBOAUTH  PACUYEThI 1.Cxema 3JIeKTpUUECKOM CeTH ¢ UCTOYHUKOM TTUTaHUS
MapaMeTpoB,  XapaKTEPU3YIOIINX n300pakeHa Ha PUCYHKE.
HaJIeKHOCTh JI71st cCCTEMBI B 1I€JIOM OTIPEIETHUTh:
AIEKTPOIHEPreTHUECKON CUCTEMBI 1. BepositHocTh 6€31epunnTHOI paboTHI;

2. Cpennee 4nciio 1ePUIMTHBIX YacOB B TOJ;

3. Maroxuaanue HeIOOTIYIIEHHOM SHEPTUu B

TCUYCHUC rojga

[Ipu BBIMOIHEHUH PACYETOB HUCTIONB3YIOTCS YCIOBUS U
JOMYUIEHUS.

Harpysku noacranuuit npuseaeHs! k cropone 110 kB.
3HaueHMs HArpy30K MOJACTAHIINI paclpeesieHbl 10
HOPMaJIbHOMY 3aKOHY, KOTOPBIH 3a/1aeTcs
MaTeMaTUYECKUM OKUJIAHUEM U CPEAHEKBAIPATUUECKUM
OTKJIOHEHHEM MOUIIHOCTEN HArpy30K.

AKTHUBHBIE MOIIIHOCTHU PA3JIMYHbIX MOJCTAHIUN
M3MEHSIOTCS TI0 OTMHAKOBOMY TpaduKy (SBISIOTCS
(YHKITMOHATTFHO 3aBUCHMBIMU CITy4alHBIMH
BEJIMYNHAMHU ).

[ToTok 0TKa30B U BOCCTAHOBJIEHUH KAaK 3JIEMEHTOB, TaK U
CXEMBbI OTHOCHUTEJIBHO y3JI0B HArPy3KH ITyaCCOHOBCKHM C
SKCIOHEHIIMAJIBHBIM Paclpe/Ie]ICHUEM BpEMEHU
0€30TKa3HOM pabOTHl U BOCCTAHOBJICHHS.

Bce npucoeanHenus B cxeme BBINOJIHEHBI Yepes
Pa3beIMHUATENH, TIOKA3aTeN HAJC)KHOCTH KOTOPHIX B
pacyeTe He yUUThIBatoTCs. BeposTHOCTh 0TKa3a B
cpabaThIBaHUH BBIKJIFOYATENICH MU BO3JIEHCTBYIONIEH Ha
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HHUX PEJICHHOMN 3alIUThl B PaCYETE HE YUUTHIBAIOTCS.
[1naHOBBIE OTKIIIOYEHMSI 3JIEMEHTOB CETH
OCYULIECTBJISIOTCS B TAKUX PEKUMAX, KOI' /1A IIeperpy3ka
JPYTUX 3JIEMEHTOB HE MOYKET BO3HUKHYTb, €CJIU HE
YUUTBIBATH HAJIO)KEHUE OTKA30B Ha IIPEAHAMEPEHHbBIE
OTKJIIOYEHUs. B mo060ii MOMEHT BpeMeHH B
MpeAHAMEPEHHOM OTKJIFOUEHUH MOXKET HaXOJUThCS HE
Oosiee OJJHOH 1emu.

[Ipu neduumTe MOUTHOCTH B CUCTEME OCYIIECTBIISETCS
OTKJIIOYECHHE HArPy3KU Ha BEIUYHHY Je(UIITA.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHka "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-5. Ob6ecnieueHne HAIEKHOCTH IHEPreTHYECKUX CHCTEM

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHHs] KOHTPOJBLHOro Meponpusitusa: KoHTponbHas paboTa MOXeT
IPOBOAMTHCA OYHO WM JUCTAHIMOHHO. IIpu ouHOM (Qopme mpoBeAeHMsI CTYAECHTHI BBINOIHSIOT
paboty B ayauropuu. Jlomyckaercss UCHOJIb30BaHHWE TOJIBKO NMHUCBMEHHBIX NPUHAIIEKHOCTEH U
KaJIbKyJnaTopa. YuCThle JHCTHI BbIAAIOTCS MpenojaBateneM. Ilpu aucraHunoHHOW ¢dopme
NPOBE/IEHUS CTYJAEHTHI BBINOJHIIOT paboTy Mepes] KOMIBIOTEPOM C BKIIOUYEHHOM Kamepod B
pexume peasbHOro BpemeHu. OdopmiieHne paboThl BBHINOIHSETCS NMHUCbMEHHO Ha Oymare. Ilo
OKOHYAaHUU BPEMEHH NPOBEJCHUS KOHTPOJIBHON pabOThl CTYAEHTHI (OTOrpadupyrOT CBOU PELICHUs
Y 3arpy’KaroT B XpaHUJIMILE.

KpaTkoe cogep:xkanune 3a1aHus:
OHpeI[eJ'II/ITB BEPOATHOCTH }Ie(bI/IHI/ITa MOIITHOCTH U FO)IOBOﬁ HCOOOTITYCK 2JICKTPOSHCPIUn B

SHEPTOCUCTEMEC

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:
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3HaTh: OCHOBHBIC MIPUHLUIIBI OnpeaenuTb BEPOATHOCTb AedULMTa MOLWHOCTM W [OAOBOM HEAOOTNYCK

INEKTPO3HEePrMu B aHeprocucreme. Cxema 3HEeprocucTrembl NOKasaHa Ha PUCYHKe.
obecrieueHus HaJC)KHOCTH
Bce reHepatopbl oAuHaKoBble. MOLWHOCTb Kawpgoro reHepatopa 25 MBT,

OJICKTPOSHEPI€THYCCKUX CUCTEM K03 dULMEHT HeroToHOCTH 0,05. /IHUM oauHaKoBble. MponyckHas cnocobHocTb
KaXAoi NMHuM 75 MBT, KoapduumeHT HerotosHocTn 0,01.
PacnpefeneHue Harpyaku MoKasaHo Ha puCyHKe. MaKCMManbHas MOLHOCTb
Harpysku 80 MBT.
f
r © L]
. A 100%
U O H
F—>= 0%
r @ A
r ¢
%z 1p
1.
Onucanmne MKAJbI OIlCHUBaAHUA:
Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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 pe3yJbTaTaMU 00YUYEHUS 10 TUCIUILINHE.

L. Ilepeuens Komnemenyuil/unOUKamopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3VIbINAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennusa/Muauxarop: M/1-9nk-2 JleMoHCTpHpyeT 3HaHHUS O NPHHIMIIAX JEHCTBHUS,
0COOEHHOCTSIX KOHCTPYKIIMH U pekuMax paboThl AJIEKTPUUYECKUX CETeN U YHEPreTHUECKOTro
o0opynoBaHus

Bonpocsl, 3aganus
1.B kakux 3a1a4ax NpUMEHSIOTCS pacyeTsl HajiexHocTH? st yero?
B3anmocBs3b 271€KTPOIHEPreTHIECKON CUCTEMBI C IpYTUMH HH(pacTpykTypamu. Peakius
pa3IM4HbI
CoObITHS U COCTOSIHUS, XapaKTEPU3YIOIIKE HAJAEKHOCTh CUCTEM JIEKTPOIHEPTeTHKU.
Knaccugukanu
Hepapxuueckre ypoBHH aHaJIN3a Ha/I€KHOCTHU AJIEKTPOIHEPTETUUECKUX CUCTEM
Crnyyvaiinble COOBITHS, BIUSIONINE HA HAJEKHOCTD AIEKTPOIHEPTeTUUECKOI CUCTEMBI.
CoBMeCTUMBIE U
bunomunansHoe pacnpenenenue. 3akoH [lyaccona. MIx npuMeHeHune B 3a7jauax HaIeKHOCTH.

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. Yto Takoe COBMECTUMBIE 1 HECOBMECTHUMBIE COOBITHS?

3. [IpuBenuTe mpUMephl 3aBUCUMBIX COOBITHII B 3JIEKTPOIHEPTETHKE

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 - B3aUMOUCKIIIOUAIOIIUE 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. Komnerenuusi/Muaukarop: MJ1-10nk->» CriocobeH orieHnBaTh HaI&KHOCTh YHEPTeTUIECKOM
CHCTEMBI B IIEJIOM H PE3YJIbTaThl TEXHUYECKOHM JMarHOCTUKH COCTOSIHUS YHEPTETUYECKOTO
000pyI0BaHUs

Bonpocel, 3a1anns
1.CocraBienne pacueTHOro rpada Uil aHaIu3a HaJIeKHOCTH CIIOKHOU CXEMEI.
CrpykrypHast Han&KHOCTh. COCTOSHUS TIOTHOTO 0TKa3a U 0€30TKa3HOM paboOThl CXEMBI.
OcHoOBHBbIE 1ONYILLEHUS IPU aHAINU3E CTPYKTYPHOM HaIEKHOCTH.
3aBHUCHMBIE U HE3aBUCUMBIE OTKa3bl. [loHsATHE epexoaa oTkaza. BeposTHOCTh mepexoia
OTKa3a.
Onpenenenre nokasaTeaen HaJIe)KHOCTH ceueHu. OTKa3bl B HOpPMAJIbHOM M 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 3HAHUM
1.Yrto Takoe ceueHne cXxembl?
B kakux ciaydasx mpuMeHsieTcsa MeTol ceueHnii? KpaTko onuIInuTe ero NpuHIuI
Hatite onpenenenue 6anancoBOi HAACKHOCTH.
Jaiite onpeneneHue CTpyKTYPHOU HAaIEKHOCTH.
Kakumu nokaszarensiMu onuchiBaeTcst 0anaHcoBasi HaJeKHOCTh?
OnumuTe KpaTKo MPUHIMI pacyeTa 6aJaHCOBON Ha/IeXKHOCTU
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.Tloka3arenpHOE pacrpeneseHue IMTENbHOCTH COCTOSIHUA. Moienn 0TKa30B U
BOCCTAHOBJIEHUH 3JIEMEHTOB YHEPIOCUCTEMBI.
Mopnenb 0TKa30B M BOCCTAHOBIIEHUH OJHOAJIEMEHTHOM cxeMbl. [I0TOk 0TKa30B u
BOoccTaHoOBJIeHUH. ['pad nepexona cocTosHuUi.
Cocrapnenue nudepeHnnaIbHBIX ypaBHeHH. CTallmOHapHbBIE 3HAYEHUS BEPOSTHOCTH

MoJenb 0TKa30B ¥ BOCCTAHOBJICHHH CXEMBI, COCTOSIIEH U3 MOCIEA0BATEILHO COETUHEHHBIX
3JIEMCHTOB.
Mopenb 0TKa30B M BOCCTAHOBIIEHUM CXEMBI, COCTOSIIEH 13 apaJieIbHO COSTUHEHHBIX

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

AJId TPy TOCICA0BATCIIbBHO COCAUMHCHHBIX 9JICMCHTOB.
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Mojenb HaIE)KHOCTH CIIOKHBIX CXeM. MeTOo ITyTEN U CEUEHHUI.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.1306pa3ute quarpaMmy COCTOSIHUHM JJIsi OTHOTO BOCCTAaHABIMBAEMOI'O JIEMEHTA
N300pa3ute KpUBYIO )KMU3HEHHOTO LIUKJIa HEBOCCTAHABIMBAEMOTrO 3JieMeHTa. OTMEThTE
XapaKTepHBIE EPUOIbI
N300pa3ute KpUBYIO )KU3HEHHOTO [IUKJIa BOCCTAHABIMBAEMOTr0 35ieMeHTa. OTMeThTe
XapaKTepHbIE EPUOIbI
Uro Takoe cralilmoHapHasi BEPOSATHOCTb COCTOSHUSA?
Yro Takoe kKod(PHUIMEHT TOTOBHOCTH M K03 dunineHT HerotoBHocTr? [IpuBenure Gpopmyibl
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, YETKO 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 JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

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

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

15



