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ITacnopT ¢oHAa O1]€HOYHBIX CPe/ICTB

Tabsuia 1
Mogynb dopmupyeMble KOMITETEHLIUU WU OrneHOUHBbIE MaTepHaJIbl Komuect
JUCLIUTIMHBI YX YacTH Y CpeJiCTBa BO
. Boripocs! 15 3alUThI
YcrpoucTso OIIK-4. CniocobeH 1CI10/1b30BaTh TIpaKTHYecKuX paboT 95
BHEKIPI/I‘JECKI/IX MeTO/Ibl aHa/In3a U (cobecenoBanue)
ceTen MO/JIe/TMPOBaHMs 3/IEKTPUUYECKUX
L[erie ¥ 371eKTPUUeCKUX MalllvH Tecrnposanue 83
Boripocs! [ 3alUThI
[MKoc-1. CriocobeH TIPaKTHUeCKUX paboT 67
Pacuérel OCYILIeCTBJIATb MOHUTOPHUHT (cobecenoBaHue)
BHEKIPI/I‘JECKI/IX TeXHUUYECKOI'o COCTOHHI/IHU TecTupoBanue 58
ceTen obopyioBaHus TIOACTaHI[UI
9/IeKTPHUECKUX ceTeil Bornpocsr f/19 3a1UThI KYpCOBOM 27
paboTsl (cobecesioBaHue)

1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE

JI/I1 OOEHKU 3HAHUM, YMEHWI U HABBIKOB JIEATE/IbHOCTHU

B ITPOIECCE OCBOEHUSA JUCLIUII/IMHBI

Tabmuia 2 — @opmMupyeMble KOMIETeHLUU
Kopg u OueHouHbIe
Ko v HarMeHOBaHKe UHUKATOPa AOCTU)KeHUsT KOMITeTeHL[UU
HavMeHOBaHue MaTepuaJbl
(uacTv KOMIeTeHL|H)
KOMIeTeHL[UU Y CpeJiCTBa
Mojaynb 1. YCTpPOHCTBO 3/IEKTPUYECKHX CeTel
NO-lonks Mcnosb3yer MeToApl aHaIM3a U MOZeIMPOBaHUS Bomnpocs! gis
JIMHEeWHBIX U HeJIMHeHHbIX 1ierleld TOCTOSIHHOTO 1 TIepeMeHHOT0 3aLUThI
TOKaA. I/I,[[-4OHK-4 ,HEMOHCTPI/IpyET MMOHMMaHHe TIPUHIHIIa MPaKTUYECKUX
COHK_64. JleHiCTBUSI 3JIEKTPOHHBIX YCTPOUCTB. M/1-60nk-4 TlprMeHsieT pabor
rnocobex i
3HaHUS (YHKLMK ¥ OCHOBHBIX XapaKTePUCTHK 3/1eKTPUYECKUX (cobecezo-
HCII0/IE30BATh Y 9JIEKTPOHHBIX armapatoB. M/I-1nkoc-1. OcyIiecTisieT BaHwue)
METO/IbI aHa/T3a MOHUTOPHHT TEXHUUYECKOT'0 COCTOSIHHUSI 000PY/10BaHHS]
1 MO/ICTaHLMM 3/1eKTpuueckux ceteid. U/I-2nkoc-1 PaccunteiBaeT
fggﬁfﬁfggfﬁ;}f rapamMeTphbl 371eKTpo000py/I0BaHHSI CUCTEMBI
Lleli'leﬁ " snektpocHabxenus: oobekra. W/I-4 rkoc-1 Obecrieunsaer Tecruposanue
3a/laHHbBIe TapaMeTPhl PeXKMMa PabOThl CUCTEMBI
3/1IeKTPUYECKUX A I;{ T I})I 6p Ié OTBI CUCTE
— d/1eKTpocHabKeHHs obbekTa _
Mopayanb 2. PacuéTsl 3/71eKTPUYECKHX ceTel
[TKoc-1. Boripocs! s
Criocoben N-2onk-4+ Vicnonb3yeT MeTOAB! pacueTa MepexoAHbIX 3allTh!
OCYILIECTB/IITE TIPOL[ECCOB B 3/IEKTPUUECKUX LIETISIX TIOCTOSTHHOTO NpaKTHYECKIX
MOHWMTOPHHT niepeMeHHOro Toka. /1-3onk-4 [IprumeHsieT 3HaHKsS TeEOpUMA pabor
TeXHU o
€ Heckoro 9JIEKTPOMAarHUTHOT'O I10JIS U Lierleu C paclipejieleHHbIMU (cobecemo-
COCTOSIHUSI
e ——— napametpamu. M/I-5omk-4 AHaIU3UpyeT yCTaHOBUBLLINECS BaHue)
A —— peXxuMbl paboThl TpaHC(HOPMATOPOB U 1eKTpUueckux MailivH, | TectupoBaHue
SMTeKTPUUECKHX WCII0JIb3yeT 3HaHKE UX PEXKUMOB PabOThI U XapaKTepPHUCTHK. Borpocs! st
ceTeii N-60rk-4+ IIpuMeHsieT 3HaHUsE QYHKLMIA U OCHOBHBIX 3aI[UThI
XapaKTepPUCTHUK 3/IEKTPUUECKUX U 3/IEKTPOHHBIX anrapaTosB. KyPCOBO
W [-3 niKkoc-1 PacCuMThIBaeT pe>KUMbI pabOThI CUCTEMBI paGoThI
3JIEKTPOCHA0>KeHHUsST 00beKTa (cobeceso-
BaHUe)




O1jeHoYHbIe MaTepHaJibl M CPe/ICTBA /ISl MPOBePKHU
c()opMHPOBAaHHOCTH KOMIETeHLIUH

Mopayanb 1. YCcTpoiCTBO 3/71eKTPUYECKHUX CeTel

3aIMTa NPaKTHYeCKHUX padoT
Bonpocbl 015 cobecedogaHust

NN R=

1.
2.
3.

«0611[1/18 CBe/leHUuA 00 JIEKTPHUYECKHX CEeTHAX»

O6wue ceedeHus o cucmeme 371eKMpoCcHAGHCeHUs
[TosicHUTe TePMUH 3/1eKMpOCHabiceHue.
[MosicHUTe TEPMUH cUCMeMAa 31eKmpoCHab#CeHusl.
[TosicHUTe TEPMUH HOMUHA/NLHOE HaNpsiXceHue.
Ha kakue kjiacCcbl HOMUHAJ/IbHBIX HarpsyKeHUM pa3zienisiioT 3/1eKTPOYCTaHOBKU?
[To KakuM TpuU3HaKaM KJIaCCU(ULUPYIOT 37IeKTpUUeCcKre CeTu?
[TpuBeuTe KiacCU(UKALUIO 3/IEKTPUUYECKUX CeTell TI0 0XBaThIBaeMOM TepPUTOPUML.
/3 KakX OCHOBHBIX 3/IEMEHTOB COCTOUT CHUCTeMa 3/IeKTPOCHA0KeHUs?
ITokazamenu Kauecmea 3/1eKmpu4ecKkoli 3Hep2uu
YTo roHUMaeTcs 1oj, TePMUHOM Kauecmeo 31eKmpuueckoll SHepauu?
Kakue moka3arenu KaueCTBa HOpDMUPYIOTCSI B COOTBETCTBHE C TOCY/JapCTBEHHBIM CTaHZApPTOM?
YTo Ha3bIBaeTCs OTK/JIOHEHMEM HalpsDKeHWs, KaK €ero paccuuTatb, M B KakKuX Ipejesax

HOPMUPYeTCsl [10Ka3aresb?

4.

YTOo Ha3bIBAeTCSI OTKJIOHEHUEM UdCTOTHI, KdK €ro paCCynuTaTh, U B KAKKUX IIpe/ie/laX HODMUDYETCA

[10Ka3aresb?

5.
6.

HOHCHI/ITE, B KdKUX C/TydasdsX BO3HHUKAET HAIIDsDKeHHe 06paTHOﬁ nmoc/j1ej0oBaTe/IbHOCTHU.
HOHCHI/ITE, B KdKUX C/TydasdX BO3HHUKAET HAIIpsDKeHHe HynEBOﬁ noc/j1ej0BaTe/IbHOCTHU.

7. B Kakux rpejiesiax HOpMUPYIOTCsE K03 ULMeHTb HeCUMMeTPUH TI0 HamnpsKeHUsiM 00paTHOW U
HYJIeBOM MOC/Ie]0BaTe/IbHOCTEN?

LOINDI AWM=

10.

«OCHOBHBI€ 3/IEMEHTDI 3JIEKTPHYECKHX CEeTeH»

Ob6uwjue ceedeHus1 0 NUHUSIX 3/1eKmMponepedayu
[TosicHUTe TePMUH JAUHUSA 3/1eKmponepeoayul.
CKOJIbKO MEeTpPOB COCTaBJIsieT AJIMHA MPOJIéTa MPU Pa3/IMUHbIX Kjlaccax HarpshkKeHUs ?
OCHOBHbI€e 3/1eMeHTbI JIMHUU BO3ZYIIHOU 3/1eKTporiepeiaui.
[IpuBeuTe U MOSICHUTE KIaCCU(UKALMIO OTIOP.
CKOJIBKO COCTaBJIsIeT CPOK CJTY>KOBbI OTIOP Pa3/IMUHBIX TUITOB?
[TpuBeguTe U MOsICHUTE KaacCHU(UKALMIO JIMHENHOW apMaTyphl.
[IpuBeuTe U MOSICHUTE KIacCHU(UKALMIO U30JISITOPOB.
Kak omnpezenuTtsb Kaacc HamnpsbKeHUst TMHUM 110 KOJTMYeCTBY U30JISITOPOB?
[IpuBeguTe 1 MOSICHUTE KIacCHU(UKALMIO TIPOBO/IOB.
Kakve TpeGoBaHUs TIpeIbSBAAIOTCS K TPOK/IaZKe BO3JYILIHBIX JIMHUAN 3jeKTporepeaur

HarpsbkeHveM 0,38...10 kB?

11.
12.
13.
14.

[IpuBeauTe OCHOBHBIE XapaKTEPHUCTUKHU MIPO/ETa TMHUU 3/1eKTponepesaun.

Pacimgpyiite mapku nposogioB A-95, AC-120, CUTI2A-3 35+54,4+2 16.

[IpuBepuTe npenmyiiecTsa npooos Mapku CUIL.

CKONBbKO COCTaB/sieT [JMHAa TpO/éTa BO3AYIIHBIX JIMHUW 3/eKTpornepefaud s pa3HbIX

KJIaCCOB HaIpsDKeHW?

15.
16.
17.

OCHOBHBIe 3/1eMeHTbl Kabe/IbHOM JIMHUM 37IEKTPOTIepejauM.
[TosicHUTe TepPMUH 371eKmpuyecKuil Kabesb.
[TosicHuTe TepMUH KabeabHas AUHUS 31eKmponepeoauul.
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18.
19.
20.
21.
22.

Kakue Tpe6oBanus npeabsBsitorcs [1Y D K npoksiazike Kabeseii?

3apucyiite u nosiciure T-o6pa3Hyto cxemy 3ameitrieHust JIDTI.

3apucyiite u nosiciure [1-obpa3Hyto cxemy 3ameitrieHust JITT.

UTo Takoe oMHUeckoe CONpoTUB/IeHre? YeM OHO OT/IMYaeTCs OT aKTUBHOI'0?

Kak paccuurtaTh akTMBHOe M peakTUBHOE COIIPOTMBJIeHUs IpoBogHMKa JIOII B ycioBusx

3KCIlIyaTaluu?

23.
24.
25.

CooNaUThA~WN =

SR

OT uero 3aBUCUT peakKTUBHOE COMPOTUBJIEHHE TTPOBOAHMKA JIDIT?
Kak onpeziensiercs yzenpHasi EMKOCTb (pa3bl?
Kak onipenensiercs 3apsaHast MOL[HOCTb JIDIT?

O6wue ceedeHus o mpaHcgpopmamopax u mpaHchopmamopHbIX NOOCMAHYUSAX
[TpuBepuTe K1accUpUKaLMIO TPAHCHOPMATOPOB.
Yro 3aim@poBaHo B MapKe TpaHcdopmaTopa?
[TosicHUTe, Ha UTO YKa3bIBAIOT pa3/ivyHbie OyKBBI B Mapke TpaHchopmaropa.
UTo Ha3bIBaeTcs TPaHCPOPMATOPHOW MOCTaHLIUEN?
[To KakvM npu3HaKaM KJIaCCU(ULMPYIOT TpaHC(OpMaTOpHbIe MOACTaHLN ?
[TpuBepuTe Ky1acCUpUKALMIO TPAHCPOPMATOPHBIX MMOACTAHLIMM 10 THITY UCIIOHEHUSI.
3apucyiite u nosiciute T-o6pa3Hyto cxemy ¢asbl TpaHCchopmaTopa.
Kak ornpezienuth akTUBHOe, peaKTUBHOE Y TI0JIHOE CONPOTUBIIEHHUsI TpaHC(opmaropa?
UTo nokasbiBaeT HalpsyKeHHe KPOTKOTO 3aMbIKaHUs ?

«Pe;xMMbI pa00Thl HeUTpaJiel ceTei»

Yto nojpa3yMeBaeTcs 10/, HEMTPa/bio 3/IEKTPOYCTAHOBKU?

Ha kakue THUIIbI HeWTpasield pa3/ie/sitoT 371eKTPOYCTaHOBKU?

C KakMMH TUIIaM# HelTpasel paboTaroT 3meKTpoycraHoBku Ao 1000 B?

C KakMMH THIIaM# HelTpasell paboTaroT 371eKTpOyCTaHOBKH 6...110 kB?

Yem 00yc/oB/IeH pe>KUM paboThl HelTpaei?

[TosicHuTe, UyTO O3HauaeT ryxo3a3eM/eHHass HeWTpaib M NMPU KaKWX K/aaccax HamnpsyKeHUsl eé

IMPpHUMEHSIOT.

7.

HOHCHI/ITE, UTO O3Ha4ddeT H30/IMPOBAHHAA HEﬁTpaﬂb N TIpU KaKMX KJ/IdCCaX HAaIIpsOKeHWs eé

IMPpHUMEHSIOT.

8.
9.

HOHCHI/ITE, UTO O3HAUdeT KOMITEHCHDOBAHHAA HEﬁTpaHB M B KdKUX C/TydasaX eé IMPpHUMEHSIOT.
HOHCHI/ITE, YTO O3HAydeT BQ)Q)EKTHBHO—BBBEMJIéHHaH HEﬁTpaﬂb N B KdKUX C/Iyddiax eé

IMPpHUMEHSIOT.

10.
11.
12.
13.

Kak opraHusyeTtcsi B cCUCTeMe 37IeKTPOCHa0KeHH sl 30/TMPOBaHHasi HeHTpasib?

Kak opranusyercs B cucTeMe 3/1eKTpOCHabXeHHs T/IyX03a3eM/IEHHast HelTpasib?

Kak opranusyercsi B cucteMe 371eKTpocHabxeHHs 3¢ heKTHBHO-3a3eM/IEHHAsT HeUTpasib?
Kak opranusyeTtcsi B CUCTeMe 37IeKTPOCHa0KeH s KOMITeHCUPOBaHHAs HEUTPasib?

«IIpoeKTHpOBaHUE CUCTEM 3J'IEKTDOCH86)KEHI/IH»

1. Kakue TpeboBaHUs MTPeABSB/ISIOT K 37IEKTPUUECKUM CETSIM?
2. 3apucyiTe U MOSICHUTe KIaCCU(PUKALIUIO TTOACTAHLIUM 10 CXemMaM TTPUCOeIUHEeHUS.
3. 3apucyiiTe ¥ MOSCHUTE KOH(Urypaljui0 Hepa3BeTB/IEHHbIX W DPa3BeTBJ/IEHHBIX 37€eKTPUUECKUX

CeTe.

4. 3apucyiiTe W  TOSICHUTE KOH(QUIYpaLMl0  MarvuCTpajbHbIX  Hepe3epBUPOBaHHBIX U
pe3epBUPOBaHHbBIX 3/IEKTPUUECKUX CETeM.

5. 3apucyiiTe 1 MosiCHUTe cXeMy OJIOK JIMHUSI — TpaHC(hOpPMaTop.

6. 3apucyiiTe ¥ MOCHUTe KOH(UTYPALIUIO 3aMKHYTBIX U C/IO)KHOTET/IEBBIX 3/IEKTPUUECKUX CeTeM.



SRk

Sk =

W

4.

«DJIEKTPUYECKHE HAarPY3KH Ce/TbCKOX03AMHCTBEeHHBIX HOTDEﬁHTEJlEﬁ»

[TosicHUTe TEPMUH 3/1€KMPONPUEMHUK.
[TosicHuTe TEPMUH nompebumesb 31eKMpu4ecKol 3Hepeuu.
Ha kakue KaTeropuu 1o HafiEKHOCTH Pa3/e/siioTCst 3/IEKTPONPUEMHUKHI B COOTBETCTBUH C [1YD?
Kakuie TpeboBaHust rpeabsapisier I1Y D K 3/1eKTPONPUEMHHKAM Pa3HbIX KATErOPHIA?
Kakuie TpebOBaHUs MIPEABLABIISIOT K MOTPeOUTE ISIM 0COO0M KaTeropuun?
I'pacpuku Hazpy3ok nompebumeneti

Kakue BuzbI rpaMKoB Harpy3oK pas3/inyaroT?
[I1st KaKUX PEXKUMHBIX JHEH CTPOSIT rpadMKy Harpy30K Ha MOACTAHIIUAX?
Kak cTpouTcsi rpadmK Harpy3ku 1o Mpoi0/DKUTETbHOCTH?
C KaKOM 1ie/IbI0 CTPOSITCSI CyTOUHBIE TpadMKU Harpy30K?
C KaKo¥ 11e/Ibl0 CTPOMUTCS IpayiK Harpy3KH 110 MPOAO/DKUTEbHOCTH B TeUeHHe roja?
[MosicHUTe TEPMUH 8peMs UCNO/b308AHUS MAKCUMA/LHOL Ha2py3KU.

Onpedesienue Hazpy3ok nompebumesieti
I[MosicHuTe, KaKue CyIIeCTBYIOT METO/IbI paCUéTa MOIIIHOCTEH Ha yuacTKax CeTH.
B uéMm cyTh MeTo/ja pacuéta MOIIHOCTeM 10 KO3 PUIIeHTaM O[HOBPEMEHHOCTH?
B uém cyTh MeTOa pacuéTa MOLIHOCTeM 110 HaJ0aBKam?
[lpuBeauTe TpUMep pacuéTa MOINHOCTeM Ha yuactkax JIOII mo ko3dduipeHTam

OJHOBPEMEHHOCTH U Ha,[[6aBKaM.

NI AWM=

PN

5.

BekTopHas gauarpamMa J19311»

Bekmophas duazpamma JISI1

W3 KaKMX COCTaBJISIIOIINX CK/IaZbIBAETCsl HalpsKeHre y TToTpeOuTesi?
IlosicHuTe TepMUH nomeps HanpsAMCceHusl.
[TosicHuTe TepMUH nadeHue HanpsAXCeHus.
ITosicHUTe TepMUH OMK/IOHEHUE HaANPANCEHUS.
3apucyliTe Y MOSICHUTE MIOCTPOEHKEe BeKTOPHOM AuarpaMmsl JIDTIT.
Ot yero 3aBUCHUT yroJsl MeXJly TOKOM U HarpsbkeHueM B Hauase JIDIT?
Kak paccuvrats norepu Hanpsokenus B JISII?

OnpedesieHue OMK/10HEeHUsl HANPsIJiCeHUsl y nompeb6umesetl
[I71s1 KaKMX PE>KUMOB M KaKUX TOTpeOuTe el orpeesnsieTcsi OTK/IOHEeHWe HarlpsyKeHus?
B kakux rpeziesiax HOpMUPYeTCs BeJIMUMHA OTK/IOHEHHsI HallpsUKeHNs ?
3apucyliTe ¥ MOSICHUTE MIOCTPOEHYME AYarpaMMbl OTK/IOHEHHSI HallpsDKEeHHSI.
Kakum o6pa3om perympyeTcst HarpsbkeHre y moTpeOuTesieil Ha TIOACTaHLUM?
[Tosichute HasHaueHue yctpoiictBa [IbB. Ha kKakux TpaHchOpPMaTOpPHBIX MOACTAHLUSX OHO

TIpUMeHsIeTCs?

6.

[Tosichute HasHaueHue ycrpoiictBa PITH. Ha kakux TpaHC(OpMaTOpPHBIX MOJACTaHLMSAX OHO

IIpUMeHsIeTCs?

KomnbiomepHnoe mecmupoearue (TCk)

«Obujue ceedeHus 0b 31eKmpuyecKux cemsax»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema
IToa TepMHHOM «3/IEKTPOCHA0)KeHHEe» MOHUMAETCH:
COBOKYITHOCTb 3/IEKTPOYCTaHOBOK, MpeHa3HaUeHHBIX /I/Is1 00ecrieueHus moTpeduTeneli 3/1eKTpUUYecKoi

SHEeprumn

obecrieueHre OTpebUTeNel 3/IEKTPUUECKON SHEPTHUU OT SHEPTrOCHUCTEMBI
+obecrieueHre TOTPeOUTE IEH 3TEKTPUUECKON SHEprUei
COBOKYITHOCTb 3JIeKTPOYCTaHOBOK 3/IEKTPUUECKUX CTAaHLIUUA U 3/IEKTPUUYECKUX CeTell IHeProCUCTeMbI
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Paccrosinue mexxay onopamu B cetu 0,38 kB cocraBiisier:
+25...40 m

50..70 m

10...20 m

100...200 m

OTKJ/IOHEHHEe YaCTOThI B padoueM pe)xumMe JOMyCKAeTcsa B Mmpejesiax:
+ 10,4 I'g

+1T'n

+2TI'n

51

Iloj TepMHUHOM HOMMHA/IbHOE HaNpshKeHHe MOHUMAaeTCs:

HanpspkeHre, KOTOpoe MOKHO 10/jaBaTh Ha 31€KTPOYCTaHOBKY

+HarpspkeHue, Ha KOTOpPOe CIIPOEeKTUPOBaHA CeTh UM 000pyI0BaHUe, U K KOTOPOMY OTHOCAT UX paboure
XapaKTepUCTUKU

HarnpspkeHre, KOTOpoe MOYKHO M0/jaBaTh Ha 371eKTPOYCTaHOBKY B JI/TUTE/IbHOM peXXUMe

moboe HarpspkeHue, obecrieurBaroiriee paboTy 371€KTPOYCTaHOBKU

3HaueHus Ko3¢punyeHTa HeCMMMeTPHH 110 HaNIPSDKEHUIO HY/1eBOH M0C/1e/{0BaTe/IbHOCTH He
AOJDKHBI NPeBbIATh:

1%

+4%

5%

10%

3HaueHus Ko3(punHeHTa HeCMMMETPHH 10 HANPsDKEHHI0 00PaTHOH MOC/Ie/[0BaTe/IbHOCTH He
AO/DKHBI NPeBbIIIATh:

1%

+4%

5%

10%

IToa TepMHHOM CHCTeMa 3/IEKTPOCHA0KeHUsI TIOHUMAETCSI:

+COBOKYIHOCTb 3/IEKTPOYCTaHOBOK, MpeiHa3HAUeHHBIX /IJ1s1 00ecrieueHus oTpeduTeneli 3/1eKTpUIecKoi
SHEepruu

obecrieueHre oTpebUTeNel 3/IEKTPUUECKON SHEPTHUU OT SHEPTrOCHUCTEMBI

obecrieueHre MOTpeOUTENEH TEKTPUUECKON SHepruei

COBOKYITHOCTb 3J/IeKTPOYCTAaHOBOK 3/IEKTPUUECKUX CTAaHLIUM U 3/IEKTPUUYECKUX CeTell IHeProCUCTeMbI

JIuHuA, nUTawmas psj TpaHchopMaTOPHBIX NOACTAHIMN UM BBO/IbI K 3/IEKTPOYCTaHOBKaM
noTpeduTe/Iei, Ha3bIBAETCH:
KosbiieBoii

3aMKHYTOMN

+PacnpenenuTenbHOM

I'naBHOM

Kak jensaT ceTu nmo pojy Toka?
+ITepeMeHHOr0 U MOCTOSTHHOTO
MakcumanbHOTO U MUHUMA/TbHOT O
HomuHansHOro 1 haktTruueckoro
['eHepaTOpHOro M abTEPHATUBHOIO



KakoBa MaKkcuMasibHasi NpOTshKeHHOCTh iuauM 0,38 kB?
5 KM

16..25 km

+2 KM

40..60 km

Kaxkoi matepuan HE ucnonb3yercs Ajisi H3roToB/IeHUS U30/1ATOPOB?
Crekio

dapdop

[Tonmumep

+AJTFOMUHUN

Bbibepume HeCcKo/bKO Npasu/ibHbIX 8apUAHMO8 omeema

K pacnipeje/siuTe/IbHBIM CETAM OTHOCSTCA CETH C K/IAaCCOM HANpPsDKeHMsI:
+ 10 1 kB (50%)

+6...35 kB (50%)

110...220 kB

330...750 kB

«OCHOBHbIe 3/1eMeHmMbl 31eKmpu4ecKux cemeti»

Bbibepume o0uH npasu/ibHblil 6apuaHm omeema

KakoBa momHocth Tpancgopmaropa TMH-2500/110-Y1?
110 kBA

+2500 kBA

1 kBA

2610 kBA

KakoBo HanpspkeHHe 00MOTKH BBICIIIEr0 HanpsbkeHus: Tpancopmaropa TC3-100/10-Y3?
100 kB

+10 kB

3 kB

113 kB

KosnuectBo ¢a3HbIX NPoBOAHUKOB B nposoAe CUII2A 3 70+1 70+2 16 paBHO:
3

4

5

+6

B cenbCKoOM MECTHOCTH Ha BO3AYIIHbIX JIMHUAX 0,38 kB NPpUMEHAKT HENU30/THPOBdAHHBIE TIPOBOJAA:
d/IOMHMHHEBBIE

CTa/iea/ITlOMHUHEeBEIe

MeaHbIe

+CUII

IIpu pacuerax cereii 0,38 kB uHyKTUBHOE conpoTuB/ieHUe BJ/I M0)XHO IPUHATH PaBHBIM:
0,03 Om/kM

+0,3 OM/KM

3 OM/KM

30 Om/KM



MoIHOCTH TEPBUYHOI M BTOPUYHOH 00MOTOK CH/IOBOr0 TpaHc(opMaTopa OT/IMYaKTCA:
B [1Thb pa3

Ha KO3(QQULIMeHT TpaHCpopMaLun

+0HU NIPUOIM3UTEIBHO PaBHbI

3aBMCUT OT MapKu TpaHc(opmaTopa

PeakTHBHOE CONMPOTHUB/IEHHE MPOBO/10B JIDIT B Han0o /IbIIel CTeleHH 3aBUCHT OT:
+ paccTosiHUSI MeXAY MPOBOAAMU

COMPOTHUBJIEHHUS U30JISILIUN

pacCTOsTHUSA 0 3eMJ/IN

ceueHus IPOBOJA

TM-110/10 paciimppoBbIBaeTcs:

TpaHC(OpMaTop C Mac/asHbIM oxJaxJeHrueM HarpsbkeHreM 110 kB Ha 10 kB

TpaHC(OpMaTop C Mac/asTHbIM OXJiaXJeHrueM HarpsbkeHreM 110 B Ha 10 B

+TpaHc(opmMaTop C Mac/asHbIM OXJIaXeHueM, MosHasi MoIHOCTh 110 KB, HanpsbkeHre Ha epBUYHOM
cropoHe 10 kB

TpaHc(opmaTop Tpex(asHblii C MaC/ITHbIM OXJIaXAeHreM, ToyiHas MoljHocTh 110 KBA, HanpsbkeHue Ha
BbiciIel ctopoHe 10 kB

KakoB quana3oH perymposanus PITH Ha TpancdopmaTopax ¢ BbiciIuM HanpsbkeHueMm 110 kB?
+5x1,78%

+19%1,78%

+5x1,5%

+10x1,5%

KakoB quana3oH perymposBanus PITH Ha Tpancdopmaropax ¢ BbICIIMM HanpspkeHueM 220 kB?
+5x1,78%

++8x%1,5%

+5x1,5%

+9%x1,5%

MapKupoBKa CH/IOBOr0 Kadesisi COCTOMT U3 CBe/{eHHH:
Marepuas XXKWIbl, MaTepral U30/ALHUNU KU

MaTepHaJl TIOSICHOW WU30JISLIUM, THIT 3allIUTHOM 000/I0UKH
HOMUHA/IBHOE HalpspKeHue

+BCEé BhILIEIIepeYrC/IeHHOe

K tunam l'[O,E[CTaH]_[I/Iﬁ M0 HMX IMOJIOKEHUI0 B C€TH BBICIIEro HANMPsHXKEHU A HE oTHoCuTCA:
TYIIMKOBasd

OTBeTBUTE/IbHAA

rnepexogHasa

+MarucTpaabHas

Y,E[EJIBHOE HHAYKTHUBHO€ COMMPOTHUBJ/IEHHUE ITIPOBO/I0OB BOB]I[yIJ.IHOﬁ JIMHHUH 3JIEKTpoIepeaadu MapKu A
ornpeaedeTcsa, B OCHOBHOM:

IMJIOTHOCTBIO ITPOXOA1iero o HUM TOKd

+pacCTOSIHUEM MEXY IIPOBOJAaMU JTUHUU

AvaMeTpOM IIpOBOJOB JIMHUHN

OTHOCHUTe/IbHON MarHUTHOM IMPpOHULa€EMOCTBIO MdTe€pHdJia ITPOBOAOB

Omnopsi BJ/IDII no TexHMueCKOMy Ha3HA4YeHMIO pa3fie/IAlTCs Ha:



MMpoxoJHbIe, dHKEPHbIE, MAarCTPdJ/IbHbIE
+KOHLIEBbIE, IIOBOPOTHBIE, IIPOMEXYTOUHBIE
AepeBdHHbIE, )KEHE306ETOHHI->I€, MeTa/llInyeckue
BCe€ OTBEThI BEDHLI

Omnops1 BJ/IDII no maTepuasy pas/je/asa0Tca Ha:
MPOXO/IHbIe, aHKEePHbIE, MarkuCTpabHbIe
KOHL|eBbIe, [IOBOPOTHBIE, TIPOMEKYTOUHbIe
+7lepeBsiHHbIE, JKe/le300eTOHHbIe, MeTa/l/TuecKue
BCe OTBETHI BepHbI

Mo1HOCTH TEPBUYHOI M BTOPUYHOH 00MOTOK TpaHc(opMaTopa OT/IMHYaITCS:
B [1Thb pa3

Ha KO3 QULIMeHT TpaHCpopMaLun

+0HU NIPUOIM3UTEIBHO PaBHbI

3aBMCUT OT MapKy TpaHc(opmaTopa

KOHI.[EBaH OInopa yCraHdB/INBAE€TCHA:
+B HauaJ/ie ¥ B KOHI|e JTUHUU

Ha OTBETBJ/IEHUAX JIMHUN

BO BCeX IMepevrC/IeHHbIX CTy4dasaXx

Ha MOCTaXx

Bbibepume HecKo/bKO Npasu/ibHbIX 8apUAHMO8 omeema

AHKepHBIe 0I0pBbI:

+yCTaHaB/IMBalOT B MeCTax U3MeHeHUsl HarlpaB/ieHus1 BO34yLIHOW MMHUU (33%)
+Coopy>KaroT TpH Tepexoax uepe3 peku U yiiesibs (33%)

3aKPeIvISIIOT )KeCTKO ¥ PACCUMTHIBAIOT Ha 0OPBIB UaCTH MPOBO/IOB
+Coopy>KaroT TIpU Mepexofiax uepes >xese3Hble foporu (33%)

«Peacumbl pabombl Helimpanel cemetl»

Bbibepume o0uH npasubHblil 6apuaHm omeema

Kako# Tun HelMTpaau y sjekrpudeckou ceru 0,38 kB?
+I'myxo3a3emsieHHast HelUTpasb

W3onupoBaHHas HeUTpaib

KomnieHcupoBaHHas HelTpaib

Cets 0,38 kB He umeeT HelTpaau

Kakoii THII HEHTPa/IN MCIO/Ib3yeT YIeKTPUUecKas CeTh HanpspkeHueM Boiiie 1000 B ¢ 6o1bmum
TOKOM 3aMbIKaHMs Ha 3em/110 (cBbime 500A)?

+I'nyxo3a3emsieHHast HelTpasb

W3onupoBaHHas HeUTpaib

KomneHcupoBaHHast HelTpasib

V3onvipoBaHHasi UM KOMIIeHCHPOBaHHast HelTpasb

C KaKuM NMOBPEeX/€HHEM CeTh C H30/TMPOBAHHOI HEHTPA/IbLI0 MOXKET PaboTaTh J/IUTE/IbHOE BpeMA?
OO6pnIB dha3zHOTO POBOAA

+IToBpexxaeHHasi 30/ OJHOU (Pa3bl

Mexda3Hoe KOPOTKOe 3aMbIKaHHe

3aMbIKaHMe Ha 3eMJII0
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HeiliTpa/ib Ha3bIBalOT KOMIEHCHPOBAHHOM, KOT/|a Hy/IeBasi TOUKA HeHTpasiu:
VMeeT HeroCpeJCTBeHHOe COeMHEeHUe C 3eMJIei

coelMHEHa C 3eMJIEH uepe3 pa3psigHUK

coelMHEHa C 3eMJIEH uepe3 TOKOOTPAaHUUMBAIOLIMIA PeaKTop

+ coefiHEHa C 3eMJIEH yepe3 [yroracUTe/bHbINA PeakTop

VIcKyCcCTBEHHYIO HY/IEBYH) TOUKY B CeTH C U30/IMPOBAHHOM HelTPasbIo CO3/Jal0T C Lie/IbI0:
BO3MO’KHOCTH KOMITeHCALMK UHYKTUBHOM cocTas/sitoleii Toka B JIDII

paboThl YCTPOWCTB CUrHA/TU3aLMU 3aMbIKaHUsI Ha 3eMJTHO

+ KOMITeHCalui EMKOCTHBIX TOKOB 3aMbIKaHUsI Ha 3eMJI0

BbIpaBHUBAHUs HaMPshKeHU a3 OTHOCHUTE/ILHO 3eMJ/IU

Ji/isi KoMIeHcaluy TOKOB 3aMbIKaHMA Ha 3eMJII0 B CeTAX C U30/IMPOBAHHON HEMTPa/iblo
NPUMEHS0T:

OrpaHUuMTeb [epeHanpsHKeHUs

TOKOOT'PaHWYMBAIOLIUI peaKTop

+ AyroracuTe/bHbIA peakTop

pas3psiiHKUK

JddeKTUBHOE 3a3eM/IeHHe HENTPa/Id 03HAYaeT:

HelTpasb coe[JMHeHa C 3eMJIEN uepe3 TOKOOTPaHUUKBAIOIIUM peakTop

HelTpa/ib UMeeT HeroCpeJCTBeHHYIO CBSI3b B 3eMJIEM

HelTpasb coe[IMHeHa C 3eMJIEN uepe3 pa3beUHUTE/Tb

+ HelTpasb, CoOeAUHEHHAs C 3eMJ/IEN uepe3 pa3psAHUK UM OTPaHUUNTe b ITepeHanpsyKeHus

Cetu 110 kB u BbIle padoTalor c:

[JIyXUM 3a3eM/IeHHeM HeWTpaau

3¢ (eKTUBHBIM 3a3eM/ieHueM HelTpaiu

+ TJIyXuM U 3(PPeKTUBHBIM 3a3eM/IeHHeM HeluTpaau
KOMITeHCMPOBaHHOUN HEUTpPasbIo

Cennckue ceru 0,38 kB uaie Bcero paéorarr c:
+ TIyXuM 3a3emjieHueM HelTpaiu
V30/ITMPOBAaHHOW HENTPasbIo

3¢ (deKTUBHBIM 3a3eM/ieHueM HelTpanu
KOMITeHCUPOBAHHOU HEUTPaJIbIO

Cetn 6...35 KB B Poccun paboraror c:
V30/TMPOBaHHON HENTPasbio

V30/ITMPOBAaHHOW HENTPasbIo

+ M30/IMPOBaHHOM M KOMIIEHCHPOBAHHOM HEUTPasbIo
3¢ (deKTUBHBIM 3a3eM/ieHueM HelTpanu

B cersx 110 kB c 3¢)¢eKTHBHO 3a3eM/IEHHON HEUTPA/IbIO HY/IEBYI0 TOUKY TPaHC()OpMaTopoB
3alUIal0T M0CPe/ICTBOM:

peakTopa

BBIK/TFOUaTe/Iell BbICOKOT'O HalpsDKeHUsT

+ pa3psHUKa

pa3beUHUTeIS
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YacTts HeMTpasien TpaHcopmaropoB B ceTsix 110 kB pa3semnsioT c nenbio:
+ CHW)KeHUs TOKa ogHo(a3Horo /10 BenuunHbl 60% TpéxdasHoro K3
yBeJIMUeHHs1 CpoKa C1y»KObI TpaHcdopmaropa

3alUThI TOTpebuTenei

C LjeJIbI0 yBeMueHust Toka ogHodasHoro K3

KoMmneHcanuw ToKa 3aMbIKaHHUsI Ha 36MJTI0 B CETH C H30/ITMPOBAaHHON HENTPA/IbI0 BHIMOTHAIOT C
[{e/IBI0:

yMeHbILIeHUsI BO3/IelCTBUe TOKAa Ha 000pyioBaHue

BbIDAaBHUBAHMSI HaMpPsDKeHUsT a3 OTHOCUTETBHO 3eM/TU

+ yMeHblIIeHUs BO3ZIeHiCTBUe TOKa Ha 000py/J0BaHKe B MeCTe 3aMbIKaHHSI

obecrieueHust HOpMabHOU pabOTHI OTpebOUTeNel

JlonmycTuMas BeJIMUMHA TOKA 3aMbIKaHUA Ha 3eMJ/II0 B ceTH 6...35 KB ¢ )ke/1e300eTOHHBIMH 0II0paMH
cocTaB/iseT:

5A

15A

+10A

20 A

EMKOCTB (ha3HOr0 MPOB0/ia OTHOCHTE/ILHO 3eMJ/I 3aBUCHT OT:
aKTUBHOT'O COTIPOTUBJIEHUS TTPOBO/IA

repesiaBaeMoi MOLJHOCTH

+ IJIMHBI POBOJA

Ha/IM4YMsl U30JISLMU TTPOBOJA

YTo HCK/II0YaeT rjIyxoe 3a3eM/IeHUe HeHTpaau?

OO6psIB MIpoBOia

+3HaurTenbHOe MpeBblllIeHhe HOMUHA/IBHOTO HaMpsDKEHUS 110 OTHOLLIEHHIO K 3emiie
3HauuTe/NbHOE YMeHblIeHe HOMUHA/IbHOTO HaMpsDKeHUs 110 OTHOLLIEHHIO K 3emiie
ABapuu cetu

C ueM coeMHAIOT KOpIycCa 3/IeKTPONPHEMHHUKOB B C/Iyyae OpraHu3aniy CeTH ¢ TUIIOM 3a3eMJ/IeHUsA
TN-S TN-C-S?

+C Hy/1eBbIM 3al{UTHBIM NTPOBOAHUKOM PE

C HyneBbIM pabouyrM NPoBOJHUKOM N

C ¢a3nbiM nipoBosioMm C

C Koprycamu 0CTaIbHbIX 3/IEKTPOIIPUEMHUKOB

Yto sB/sAeTCA 00s13aTe/IbHBIM B ceTsx A0 1000 B ¢ riyxo3a3eM/IeHHO# HeHWTpa/ibio?
Hanuuue ogHoMa3HBIX IPUEMHUKOB

+YcTaHOBKa YCTPOMCTB 3allUTHOTO OTK/IFOUEHUs

YcTaHOBKa CUETUMKOB 3/7IEKTPOIHEPTUHU Y TTOTPeOUTE eH

Hanruue mpoMe)KyTOUHBIX OTOp Ha IMyTH C/ieloBaHUsl JIMHUU

YTO NMPOMCXO/JUT C TOKOM B NUTAIOIIEH CeTH NMPH KOPOTKOM 3aMbIKaHUH (pa3bl Ha HOJIb B CETH C
rJIyX03a3eM/IeHHON HeUTpPa/ibio?

+ yBe/IMuMBaeTCs

yMeHbIIIaeTCst

He U3MeHsIeTCst

CTaHOBUTCS PaBHBIM HYJIIO
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Yro MNPOUCXOAUT C HANIPSXKEHUEM M0 OTHOIIEHHUIO K 3€MJI€ B HEIMOBP €XKACHHBIX q)a3ax npu OﬁphlBe
OJHOI'0 (l)a3HOI‘0 MmpoBoJa B CeTH C l"J'IYX03a3EMJIEHHOﬁ HEﬁTpaﬂblO?

IMpeBbIlIaeT (1)[:13HO€ 3Ha4YeHHud

+ He MpeBbIIIaeT CI)EBHOI“O 3Ha4YeHHud

He U3MeHAeTCsA

CTAHET PaBHBIM HYJIFO

Bo ckobKO pa3 yBemmuaTcs (pa3Hble HaNpPsDKeHUs1 HeMOBPeXX/IeHHbIX (pa3 0THOCUTE/IbHO 3eM/IU B
CeTH C U30/IMPOBAHHOM HEeHUTPa/bio MPH 3aMbIKAaHUHU Ha 3eMJTI0 0HOH (a3bI?

B 3 paza

+B V3 pas

B 2 paza

B 5 pa3

Yto npou30iiieT C TUHENHBIMHU HaNPSHKEeHUsIME B C€TH C H30/IMPOBAHHON HEMTPa/IbIo MPHU
3aMbIKaHUM Ha 3eMJ/II0 0/JHOM (pa3bI?
YBemuuarcs B 3 pasa

YBenuuatcsi B V3 pa3
+OcranyTcs 6e3 n3MeHeHH
YMenb1iatcs B 3 pasza

YT0 J0/DKHO OBITH 00ecreyeHHO Ha BCeX 3/IEKTPOYCTaHOBKax HampspkeHueM /0 U Boimne 1000 B, a
HMEHHO, NPH MOBBIIEHHBIX TPeOOBaHUAX 0e30MacHOCTH?

Koutposns usonsaumu

bricTpoe oOHapyskeHHe MecTa 3aMbIKaHUsI Ha 3eMJIH0

breicTpas nukBUAaLMs 3aMbIKaHUS Ha 3€MJI0

+ABTOMaTUYeCKOe OTK/IF0UeHKe ITOBPeKJeHHOr0 yyacTKa

«Bonpocbl npoekmupogaHusi cucmembl 3ﬂ€KmDOCHa6JfCeHUH»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

Merto/ pacuéTa MOIJHOCTeH Ha y4yacTKax CeTH No Ko3¢g¢unyeHTam oJHOBPeMEHHOCTH
NMPUMEHSIOTCSA, eC/TH MOILHOCTH MOTPeduTe/Iel 0T/INYAKTCA:

6onee uem B 4 pa3za

MeHee yeM B 5 pas

6omee uem B 5 pa3

+MeHee yeM B 4 pasa

Pa3beuHUTE/Ib HY)KEH AJIA:
OTKJIFOUEHUS Harpy3Ku

+ CO37,aHNS BUIMMOTO pa3pbliBa
NIPOBEPKU HamnpsKeHus (a3
3al{MThI OT [epeHanpsHKeHUN

PacimmmdpoBka aoopeBuatypsi KPY:
KOMITJIEKCHBIE pa3psijHble YCTaHOBKU

KOMITJIEKC PEMOHTHBIX YCTPOWCTB

+KOMIIJIEKTHOE pacrpe/ie/uTe/IbHoe yCTPOHCTBO
KOMITeHCAL[UOHHBIN PeryssTop, yHU(GHUIMPOBaHHBIN
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Kak Ha3bIBaeTcs JIMHUA, NUTAOIasa psAjA TPaHCGOPMaTOPHBIX MOCTAHIMNA I BBO/bI K
3/IEKTPOyCTAaHOBKAM IOTpeduTeei?

KosbiieBast TUHUS

3aMKHYTas IMHUS

+PacnpefienvitenibHas IMHUSA

I'naBHas nuHus

PaBpH,E[HI/IKI/I HYXXHbI /I

Mepek/IroYeHNA UKMC/ld BUTKOB CO CTOPOHBI BBICHIETO HallpAXKE€HUA
+ 3alUThI OT MepeHarpsLKeHus

OTK/IIOUEHHWA Harpy3Ku

CO30aHuA BUAWMOI'O pa3pbiBa

CyMMHpOBaHHe Harpy30K MeTo0/[0M HaJA0aBOK OCYIIIeCTBJ/IAATCS, €C/IH Harpy3KH:
oT/IMYaroTcs He Oojiee ueM B 2 pasa

oTnyaroTcs 6osee uem B 2 pasa

+ oT/iMyaroTcs 6osee yeM B 4 pasa

paBHbI

MomHocTh TpaHC(opMaTOpPOB HA MOACTAHIUU BHIOHPAETCS C YU4eTOM AOMYCTHMOM Neperpy3Ku B
pexxume:

HOPMa/IbHOM

+aBapuitHOM

HOMMHAJ/IbHOM

XO0JI0CTOM

Ecu B cocTaB noTpeduTesied BXO/JAT 3/IEKTPONPUEMHHKH | KaTeropuu, Ha CeKIHOHHBIX
BBLIK/TIOUATe/IAX [peyCMaTpHUBaeTCs:

I1bB

+ABP

PITH

TT

ABP-2 - 3T0:

+ABTOMaTHYeCKOe TTOBTOPHOE BKJIFOUEHHE [IBYXKPaTHOTO J1eHCTBUS
ABTOMaTnueckuii BBOJ, pe3epBa Ne2

ABTOMaTHMUeCcKuil BO3BpaT ABYXKPaTHOrO JeUCTBUS
ABTOMaTHUeCKOe pe3epBHUpOBaHUe

Bbibepume HecKo/bKO Npasu/ibHbIX 8apUAHMO8 omeema

Kakue 13 npeacTaB/IeHHbIX CeTel OTHOCATCS K CeTAM MeCTHbIM?
Cetu c paguycom JietictBus 25...50 kM

+Cetu ¢ paguycom gerictBusi 15...30 kM (50%)

+CeTu HanpsbkeHueM o 35 kB (50%)

Cetu c paguycom fgerictBus 50...100 km

Cetu c paguycom gericteus 100...300 km
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«OnpedeneHue 31eKMpuuecKux Hazpy3oK nompe6umeﬂeii»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

TepMHH NOTPeOUTE/TH 3/IEKTPHYECKO# FHEePruM 03HAYaeT:

+3/1eKTPOTIPUEMHHUK WK TPYTITA 37IeKTPOTIPUEMHHUKOB, 00beAMHEHHBIX TEXHOJIOTMYEeCKUM TPOLIECCOM U
pa3MeLaroIIUXCs Ha OTpe/ie/IEHHON TeppUTOPUU

arnrapar, arperaT U Jp., TipeJjHa3HaueHHbIH /7151 TpeoOpa3oBaHust 3/IeKTPUUeCKOM SHepruu B JPyrou BUj
SHepruu

3/IeKTPUYeCKU JBUTaTeslb

HarpeBaTe/bHbII prubop

IToTpeduTe/el NepBoii KaTeropuy MOXXHO OTK/THOYATh:
Ha BpeMs PYYHOI0 TepeK/II0UeHus TIUTaHUs

+HeJ/b3 OTK/IIUaTh

Ha 24 yaca

Ha 2 4Jaca

IToTpeduTe/iel BTOPOi KaTeropuv MOXKHO OTK/IIOUATh:
+Ha BpeMs PYUYHOTO TepeK/IF0UeHUs TTUTaHUs

HeJlb3s1 OTK/II0UaTh

Ha 24 yaca

Ha 2 yaca

IToTpeduTeel TpeTheii KaTeropuv MOXKHO OTK/TIOUATh:
Ha BpeMsl pyYHOTO TepeK/IF0YeHUs TUTaHUs

HeJlb3s1 OTK/II0UaTh

+Ha 24 yaca

Ha 2 yaca

IToTpeduTe/ M IEPBOH KaTeropuu AO/DKHBI HMETh:
+/1Ba B3aMHO pe3epBUPYIOLIMX UCTOYHUKA

OJIVH UCTOYHUK

TPU B3aUMHO pe3epPBUPYIOLIUX MCTOYHHUKA

yeTbIpe B3aMMHO pe3epPBUPYIOLIMX MCTOYHHUKA

IToTpeduTe/ I BTOPOI KaTeropuu J0/DKHbI HMETh:
+/1Ba B3aMHO pe3epBUPYIOIINX WCTOYHUKA

OJIVH UCTOYHUK

TPU B3aUMHO pe3epPBUPYIOLUX MCTOYHHUKA

yeTbIpe B3aMMHO pe3epPBUPYIOLIMX MCTOYHHUKA

IToTpeduTe/ M IEPBOH KaTeropuu AO/DKHBI HMETh:
+ABP

ATIB

ATTI

YPOB

ITepepbIB MUTAHUS Y MOTPeOUTe/Iel BTOPOW KaTeropuu /J0NMyCKaeTcsl Ha BpeMs:
+PYYHOr0 MepeKIr0YeHNs

aBTOMaTUUEeCKOT O TIepeK/II0UeHUs

[IByX 4acoB

OJHOro yaca
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ITepepbIB NUTAHUS Y MOTPe0HUTe/ el MepBOi KaTeropuM A0MyCKaeTcss Ha BpeMsi:
PYYHOrO MepeK/Ir0YeH s

+aBTOMaTUUeCKOT' 0 TIepeK/IIoueHus

[IByX 4acoB

OJHOro yaca

JIns pe3epBHpPOBaHUA 0C000¥ rPyNIMbI 3/IEKTPONPHEMHHUKOB MEPBOI KaTeropuu J0/DKHO ObITh
NnpefyCcMOTPEHO:

+10M0JTHATe/TbHOE TTUTaHHe OT TPeThero He3aBMCHUMOTI'0 B3aMMHO pe3epPBUPYIOLLero UCTOUHKKA MUTaHUS
JIOTIOJIHATE/TbHOE TIMTaHue OT JIMHUU 3JIeKTporiepeaun

aBTOMaTUUeCKoe CeKLJMOHUPOBaHUe

aBTOMaTUuyeCcKoe MOBTOPHOE BK/IHOYeHHe

I'paduk Harpy3ku — 3T0 3aBUCHUMOCTh:

+aKTHBHOM, peaKTHBHOM WX MTOJIHOW MOILIHOCTH Harpy3KHU OT BpeMeH!
aKTUBHBIX, DEAKTUBHBIX U MOHBIX [TIOTEPb MOLL{HOCTH OT BpeMeHU!
MOTepb HaNPSUKeHUs1 OT Harpy3KU

aKTUBHBIX [TOTEpPb HANPsUKeHUs1 OT BpeMeHU

CKO/IbKO yCTaHaB/IMBaKT TPaHC(OPMaTOpPOB HA MO/CTAHI|UAX, 0T KOTOPBIX MO/Iy4al0T MUTaHHUE
notpedurtenu I u Il kareropui?

1

+2

3

KaTteropust motpebuTesieil He MeeT BJIMSIHUS Ha BBIOOD KOJIMUECTBa TpaHC(HOPMATOPOB Ha TIOACTaHLIMN

BexkmopHasa duazpamma JIDII»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

OTK/I0HeHHeM HamnpsDKeHHUsl B JIMHUH 3JIEKTPonepeJauy Ha3bIBaIOT:

anrebpanvecKyro pa3HOCTh MeXK/y HalpsbkeHWeM B Hadasie ¥ KOHIIe TMHUU

+ pasHUIy MeXAy HOMUHA/IBLHBIM 3HaueHHeM HarpsbKeHUs U HarlpsbkeHeM Y TIoTpebuTesisi B TIpOLjeHTax
pa3HUIy MeXKy HalpsbkeHreM B Hauajie ¥ B KOHL[e JIMHUU

reoMeTpPUUeCKyI0 Pa3HOCTb MeXKAy HalpsbKeHHeM B Hauasie U KOHI[e JIMHUN

ITafgeHreM HaNPSHKEHUA B JIMHUH 3/IeKTPOMepejayd Ha3bIBaIOT:

Pa3HMIIY MeXy HalpsPkeHUeM B Hauasle U B KOHIIe TMHUU

+ reOMeTpPUUECKYI0 Pa3HOCTh MEXK/y HallpsDKeHHEM B Hauasle ¥ KOHIIe JIMHUU

Pa3HMILY MeXy HOMHUHA/IbHBIM 3HauU€HUEeM HarpsDKeHHsI M HallpsDKeHWeM y TIOTPeOrTe sl B MPOLIeHTax
airebpanyecKyro pa3HOCTb MeX/1y HarpsbkeHHeM B Hauasie U KOHI[e JIMHU

B cersx 0,38 kB y moTpedure/ieli HOpMHUPYeTCs:
najieHye HarpspKeHUs

NOTepy HamNpsDKeHUs

+ OTKJ/IOHEHHME HalpsDKeHUs

YPOBEeHb HamlpsyKeHUst

OTKJ/IOHEeHHEe HAMPsDKeHHUs y MoTpe0duTe /el B padoueM pe)xumMe JJONyCKaeTcs B mpe/e/ax:

+2,5%
1+7,5%
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5%
+ +10%

Perynnponanne HaNIps)KeHUA B JJIEKTPHUYECKHUX CETAX IPUMEHAT AJIsA:
+roaJep>kaHus OTK/IOHeHUsI HallpsDKeHUsI B IIpeJie/laX HOpMHUPOBAHHbBIX 3Hauenuii o 'OCT
nogaep>KaHus HallpsoKeHWs O/IM3KOT0 K HOMHWHA/IBHOMY

CHW)XEHHUS T1I0TEPb HAIIPSAXKEHUA

CHWXEHHU 10TePb MOILMHOCTHU

BCTPE‘-IHOE PEry/inpoBaHre HAIMPAXKEHUA — PEKXHUM, IIPU KOTOPOM HaIIps>KEHUE:
MOBBIIIAKOT B ITI€EPUO4 MUHUMYMA HAI'DY3KH

IMMOHW)KXAIOT B ITeEPUOJA MdKCMMYMa HAI'DY3KHU

IMOBBIIIAIKOT B IT€PUO4 MdKCHUMYMd U MMOHWXKAIOT B MMeproJ MUHUMYMd HAlr'py3KH
+IIOHW)KAIOT B ITEpUOJ, MaKCMMYyMa U IOBLIIIAIOT B IIepHOJ MUHHMMYMa Harpy3Ku

KoHcTpyKTHBHas (IIOCTOAHHAsI) Ha/i0aBKa HANPsDKeHUsl Y CWIOBBIX TPaHCGOpMaTopoB
cocTaB/iseT:

-5%

-2,5%

+2,5%

++5%

B kakoMm jJuana3oHe 3HaYeHHH pacmosiaraercs Ko3gduiuent mouHocTH?
+[0,1]

[0,10]

[-1,0]

[1,1]
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Tabsmna 3 — Kpurepun onjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[HH

Kopg u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMOETeHILMH)
WHIWKaTopa Ha 6a30BOM ypOBHE Ha IOBLILIIEHHOM YPOBHEe
JOCTHIKEHUS COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIETEHLIUU (YaCTH | «y[OBJIETBOPUTEILHO» «XOPOLIO» «OTJIMUHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ort 86-100% ort
MaKCHMaJIbHOTO Oasia MaKCHMaJIbHOTO Oasia MaKCHMaJIbHOTO Oasia
NA-1lonk-4 CrypgeHrt, B ocHoBHOM, | CTygeHT xopoio 3HaeT | CTyJeHT OT/IMYHO
I/ICHOJILByET MeTOJbI | 3HaeT MgTepI/Iaﬂ I10 MgTepI/Iaﬂ I10 TEMe,6 OPHEHTUPYETCS T10
a”anusa u TeMe, o0I[1e cBefleHHWsT | OOIUe CBeJeHUs O
MOJe/IMPOBaHUsA 00 3/1eKTpUUeCKUx C-)JI;‘(TPI/IT—IGCKI/IX ceTsaAX U peen TEMAN VoY

JIMHEWHBIX U
HeJIMHeWHbIX Liernei
TOCTOSTHHOTO U
riepeMeHHOTr 0 TOKa.
N-4onk-4
JeMoHCcTpupyer
MOHUMaHUe
TIPUHLIUIA JeCTBUS
3JIEKTPOHHBIX
YCTPOWCTB.
W/I-60rk-4
[TpumeHsieT 3HaHUS
GyHKUMN 1
OCHOBHBIX
XapaKTePUCTUK
3/IEKTPUUECKUX U
3/IEKTPOHHBIX
arrnapaToB.
M,Z[‘ll'[Koc-l-
OcyugectsisieT
MOHUTOPHUHT
TeXHUUECKOTO
COCTOSTHUSI
obopyoBaHus
MOACTaHLUN
3/IEKTPUUECKUX
ceTeil.
M,Z[‘ZHKOC-I
PaccuuteiBaeT
rapaMeTphl
3/1eKTPOo0O0OpYJ0BaH
Ysl CUCTEMBI
3/IeKTPOCHAOXKeHUSI
o0OBeKTa.
M,Z[‘4 IMKoc-1
Ob6ecrieunBaeT
3a/laHHbIe
rapaMeTphl peXKUMa
paboThl CUCTEMBI
3/IeKTPOCHAOXKeHUSI
oOBeKTa

CeTsIX, Ha3HaueHue U
yCTPOUCTBO
TPaHC(OPMaTOPHBIX
MOACTaHLUHN 1
CEeKLIMOHUPYIOLL[eT 0
MYHKTa, OTBeYaeT Ha
roCTaB/IeHHbIe
BOTIPOCHI, 3HaeT
MeTOJUKY
TIPOEKTUPOBAHMUS
CUCTeMBbI
3/IeKTPOCHAOKEeHUSI
Hace/IEHHOTO IIyHKTa,
MOJKeT HCIT0JTb30BaTh
MeTO/bl aHaT3a U
MO/Ie/IMPOBaHUs
JIMHEWHBIX U
HeJTMHeWHbIX Liernei
TIOCTOSIHHOTO U
repeMeHHOr 0 TOKa;
JIeMOHCTpUpYyeT
TOHMMaHUe TPUHLUTIA
JIeMCTBYS 3/1IeKTPOHHBIX
YCTPOWCTB, 3HaHUe
(YHKLMI 1 OCHOBHBIX
XapaKTepUCTUK
3JIEKTPUYECKUX U
3/1eKTPOHHBIX
anraparoB, TOHUMaHue
MIPUEeMOB MOHUTOPHHT A
TeXHUUeCKOTO
COCTOSIHUS
obopyoBaHus
MOACTaHLUN
5/IEKTPUYECKUX CeTel;
Ha 6a30BOM ypOBHE
criocobeH
pacCUUTHIBAThH
rapamMmeTphbl
3/1eKTPO0O0PY/J0OBaHUS
CUCTeMBbI
3/IeKTPOCHAOKEeHUSI
o0ObeKTa

OCHOBHBIE 3/IeMeHTbI
3JIEKTPUUECKUX CeTel,
PEe>KUMBI pabOTHI
HelTpasen ceTel; 1o
CyILLleCTBY OTBeuaeT Ha
TOCTaBJ/IeHHBIE BOITPOCHI,
HO JI0TyCKaeT
HETOYHOCTH TIPU UTEeHUU
cxeM, TIpU 00bsICHeHUH
paboThI SHEPreTUYeCcKoro
obopy/ioBaHUsI, MOKET
CTIPOEKTHPOBATh
CHUCTEMY 37IeKTPOCHA0-
JKeHUs HaCceI6HHOI 0
MyHKTa, J0MyCKast
HeCyIl[eCTBeHHbIe
HETOUHOCTH;
CaMOCTOSITE/IbHO MOJKET
HCII0/1b30BaTh METO/IbI
aHa/M3a u

MO/Ie TUPOBaHUS
JIMHEWHBIX U
HeJTMHeWHbIX Liernei
TIOCTOSTHHOTO U
repeMeHHOTr'0 TOKa,
JIEMOHCTPUPYET XOopoliiee
3HaHUe TIPUHLIUITOB
JIeNCTBUS JIEKTPOHHBIX
YCTPOMCTB, (PYHKLMHI 1
OCHOBHBIX
XapaKTePUCTUK
3/IEKTPUUECKUX U
3/IEKTPOHHBIX arlfaparos,
TpyeMbl MOHUTOPHHTa
TEeXHUUECKOTO COCTOSTHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel;
criocobeH
CaMOCTOSITe/TbHO
PacCUMTHIBATh
rapaMeTpbl
3/1eKTPO0O0DPY/J0OBaHUS
CUCTEMbI
3/IeKTPOCHA0KEeHUSI
o0BeKTa

MMPpaBHUJILHO OTBE€YUAET Ha
MMOCTaBJ/IEHHbIE BOITPOCHI,
XOpOLLIO0 OPUEHTUPYETCS
B IIPUMEHAEMOM
obopy/ioBaHWY, 3HAET
€ro yCTPOWCTBO U
MPpUHLMIT JE€UCTBUS,
YBEPEHHO MOXXeT
CIIPOEKTUPOBATb
cucreMy
3/IeKTPOCHAOKEeHUSI
HaCeIEHHOTO MYHKTa; C
BBICOKOMU CTeIIeHbIO
CaMOCTOSITe/IbHOCTH
criocobeH
WCII0/Tb30BaTh METO/Ibl
aHanu3a u
MOZie/TMPOBaHUsI
JTUHENHBIX U
HeJTMHeWHBbIX Liernen
TOCTOSTHHOTO U
riepeMeHHOr0 TOKa,
TIPUMEHSTh 3HaHUe
(yHKL[MM ¥ OCHOBHBIX
XapaKTepPUCTUK
3/IeKTPUUECKUX U
3JIEKTPOHHBIX
arinapaToB; 3HaeT
TIPUHLUITBI I€MCTBUS
3JIEKTPOHHBIX
YCTPOMCTB;
OCYIL[eCTB/ISTBMOHUTO
PUHT TEXHUUECKOTO
COCTOSIHUSI
obopyzoBaHUs

MO CTaHL[UN
3/IEKTPUUECKUX CeTel;
paccuuThIBaTh U
obecrneunBaTh
rapaMeTphl
3/1eKTPO00OpYA0BaHUS
CUCTeMBbI
3/IeKTPOCHabKeHUs
o0BeKTa
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Mopayasb 2. PacuéTsl 3/71eKTPUYECKUX ceTel

3aIMTa NPaKTHYeCKHUX padoT
Bonpocbl 015 cobecedogaHust

«IloTepu MOIIHOCTH U SHEPIrUH B 3JIEKTPUUYECKHUX CeTAX.

ITomepu mowjHocmu u 3Hepauu 6 JIDI1
Ot yero 3aBUCAT NIOTepy MOIHOCTHU B JIDIT?
CKOJIbKO TIPOLIEHTOB M3 00111ero yucsia rnoTepb SHepruu npuxoaurcs Ha JISIT?
[TosicHuTe TexHUYECKHe MepOIIPUATUSA 110 CHU)KEHUIO TI0Tepb 3/1eKTPOSHepPIruu.
[TosicHuTe opraHusaliOHHbIe MepONPUATHSA 110 CHUKEHUIO T10Tepb 3/1eKTPO3HePrUM.
Kak paccuutbiBaroTCs 1IOTEpU MOLHOCTH B JIOIT?
Kakvmu meTtoamuy Ipou3BOAUTCA PacuéT roreps s3Hepruu B JISII?
[TosicHuTe MeToZ, onpe/iesieHyst TIOTepb SHEPTUU 10 CpeHEKBaAPaTUUHOM MOLHOCTH.
[TosicuuTe MeTo, orpeiesieHUs IOTepb SHEPIUU 110 BpeMeHH MaKCUMaJlbHbIX II0Tephb.
[TosicHuTe TepMUH 8pems MAKCUMA/IbHbIX NOMeEPb.
ITomepu mowyHocmu u 3Hep2uu 8 mpaHcgopmamopax
W3 KaKuX COCTaB/ISIOIIMX CK/IaJbIBAlOTCS TOTEPU MOLIHOCTHY B TpaHc(opMarope?
[TosicHuTe, OT Uero 3aBUCAT IIOTEPU B MarHUTOIIPOBO/IE.
[MosicHUTE, OT Yero 3aBUCAT IOTEPU B 0OMOTKax TpaHcdopmaropa.
Kak onpesesuTh TOTEPH MOIIHOCTH [Jii HECKOJBKUX TpaHc(opMaTopoB paboTaromux B
rapa’siiesb?
5. Kak onpezienuth noTepy 3Hepruu B TeueHue roja AJsi TpaHcopmaropa?

LN AWM=

A=

«TeXHUKO-3KOHOMHYECKOe CDaBHeHHe BADHAHTOB 3/IeKTPOCHA0KEeHUsI»
1. Yto BK/TIOUAIOT B Ce0sl KarTUTaIbHbIE BIOYKEHUsT?
2. Uro BK/TFOUAIOT B Ce0s 3KCIUTyaTal[MOHHbIE U3EP)KKHU?
3. UTo Ha3bIBaeTCss HOPMaTHMBHBIM CPOKOM OKYIlaeMOCTH?
4. Yrto noka3splBaeT HOpMaTHBHBIN KO3 (PULIMEeHT 3eKTUBHOCTU KalMTa/IbHBIX BJIOKEHUM?
5
6

. UTO Ha3bIBAIOT HPI/IBE,E[éHHbIMI/I 3daTpdTaMM U KdK OHH paCC‘—II/ITBIBaI-OTCH?
. Kak MMPON3BECTHU 3JKOHOMHNYECKOE CDABHEHME NBYX BAPDHAHTOB 9]16KTPOCH36)K€HI/IH?

«PacyéThl 3/1eKTpUYeCcKUX ceTell HaNpshkeHUeM 10 U Bbiiie 1000 B.
PacyéThbl TOKOB KOPOTKOI'0 3aMbIKaHUA»
YTo noHMMaeTCs 0J, paCYéTOM 3/1IeKTPUUECKUX CeTen?
Kakue MeTo/ibl MCITOB3YIOT /151 pacuéTa 3/IeKTPUUeCKUX CeTei?
[TosicHuTe MeToz pacuéTta ceTeld SKOHOMUUYECKOU MJIOTHOCTH TOKaA.
[TosicHuTe MeToz pacuéTa ceTel 10 5KOHOMUUECKUM WHTEepBaslaM.
[TosicHuTe MeTO/, pacuéTa ceTell 10 HarpeRy.
CKONBKO COCTaBJseT JOMyCTUMas TOKOBasi Harpy3ka Ha HeM30J/IMPOBaHHbIE U U30J/IMPOBaHHbIE
npoBo/ia U Kabenu?
7. TlosicHuTe MeTOZ, pacuéTa ceTeil Mo oTepe HalpsDKeHHUs.
8. IlosicHuTe MeTo[, pacuéTa ceTel MO0 HAUMEHbIIIEMY PacXOZy LBETHOIO MeTaJlla.
9. Tlo kKakuM (haKTOpaM BBITIOTHSIETCSI TIPOBEPKA BEIOPAaHHOTO CeUeHHsI TTPOBOAHUKOB?
10. Kakue TpeboBaHusi nipebsBiisitoTcsi I[1YD B oTHOLLIEHUH NTPOBOJHUKOB ceTeit 0,38 kB?
11. Kak npoBepuTh BbIOpaHHbIe CeueHusi IPOBOAHUKOB Ha MeXaHUUYeCKYI0 TTPOUYHOCTh?
Pacuémbl moKoe KOpomKozo 3amblKaHusi 8 cemsx 00 u ebiwe 1000 B
1. TlosichHuTe ocobeHHOCTH pacuéra TOKOB KODOTKOTO  3aMblKaHHSI B LelsgX C
TPaHC(OPMATOPHBIMH CBSI3SIMU.
2. Kak onpefenuts TOK Tpéx(asHOro KOPOTKOTO 3aMblKaHHsI 3a TpaHC(hOpMaTopoM,
rosyyvarouM rnuranue ot JISII 10 kB?

SN
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3. Kak onpeznenutb TokM ByX(a3HOTO KOPOTKOT'O 3aMbIKaHUS?
4. B uyem coctout 0co6eHHOCTb pacyéTa TOKOB OJHO(A3HOT0 KOPOTKOT'O 3aMblKaHUsI?

«3amura cereii 0,4 KB u BbI00p NPOBO/IOB C YY6TOM 3allIMTHHIX aNnapaTos.
PacuéTbl TOKOB KOPOTKOI'0 3aMbIKAHHUA»

[TosicHuTe, YyTO Ha3bIBAETCS MpeAOXpaHUTeIeM C T/IaBKOW BCTaBKOM.
3apucyliTe ¥ MOSICHUTE BPEMSTOKOBYIO XapaKTePUCTHKY I1/IaBKOM BCTaBKHY NIPeJOXPaHUTE/IS.
[MosicHuTe ycsioBUst BbIOOpa NpeZioXxpaHUTesieil ¢ TyIaBKUMHU BCTaBKaMU.

4. TlosicHute, Kak BbIOpaTb TIpeJiOXpaHUTeNb C TIJIABKOW  BCTaBKOW  [Ji/I  3alUTHI
3JIeKTPO/IBUTaTe/Isl.

5. TlosicHuTe BHIOOD CceueHUsi MPOBOAHKKA M3 YCIOBUS 3allIUThI €0 M/IaBKOW BCTaBKOM.
[TosicHuTe, 4yTO Ha3bIBAETCS ABTOMaTUYECKUM BBIK/TFOUYATE/IEM.
[TosicHuTe, Ha Kakye TUITbI K1aCCU(ULMPYIOT pacLieNMTe I aBTOMaTUUeCKUX BbIK/IIOUaTesnen.
UTo Ha3bIBaeTCsd HOMUHA/IbHBIM TOKOM aBTOMAaTHUYeCKOI0 BBIK/tOUaTessi?
UTo Ha3bIBaeTCss HOMUHA/ILHBIM TOKOM TeIJIOBOI'O paCLIeNUTes ?

10 UTo Ha3bIBaeTCsd HOMUHA/IbHBIM TOKOB 3/IEKTPOMarHUTHOIO pacLienurers?

11. 3apucyiiTe JBYXCTYNeHUaTylH0) XapaKTepUCTUKY M TOSCHWATe pAacloJoKeHWe Ha Heu
HOMMHAJ/IbHOTO TOKa TeIJIOBOT0 pacLienuTe/is, HOMUHAIbHOrO TOKa 3/IeKTPOMarHUTHOT'O PacLielnTers.

12. TlosicHuTe, Kak BbIOpAaTh aBTOMaTUUYECKUH BBIK/TIOUATE/Tb /IS 3alUThI 3/IEKTPOBUT aTeIsl.

13. Tlosichute, Kak BbIOpaTh aBTOMATUYeCKU BBIK/IIOYATeNb i 3alUThl  TPYMIIbI
3J/IeKTPO/IBUTaTe/Iel.

14. Kak mpoBepuTb YYyBCTBUTEIBHOCTb aBTOMAaTUYeCKOr0 BBIK/IIOUaTeNss K OAHO(a3sHOMY
KODOTKOMY 3aMbIKaHUIO?

15. TlosicHuTte BpeMs OTK/IHOYEHHWs aBTOMAaTHMUeCKOrO BbIKIOYarenss npu 3awure JIOII,
OJMHOYHOTO 3/IeKTPO/BUTaTe sl MUTAIOLLer0Cs OT paclipe/ie/IUTe/IbHOrO LUTa.

W

© 0N

«MexaHUYeCKHMH PAacyéT BO3AYIIHbIX IUHUM 3/IeKTPoMnepeaaumn»
3aueM MPOM3BOAUTCS MeXaHUUeCKUM pacuéT npoBOAHUKOB JIDTI?
[TosicHuTe, Kakve MexaHHUYeCKHe Harpy3KHy [IeCTBYIOT Ha MPOBO/, B MPOLecce IKCITyaTaluu.
Kak orpezienith yAenbHYH Harpy3Ky OT COOCTBEHHOTO Beca MpOBoJa?
Kak onpezienuTs yzenpHyr0 HarpysKy oT Beca rosionézaa?
Kak onpesenuTh y/ie/ibHYI0 Harpy3Ky OT JlaB/IeHHs1 BeTpa Ha IIPOBO/], CBOOOHBIN OT rononéna?
Kak onpezienuTs yze/bHY0 HarpysKy OT [jaB/leHHsl BeTpa Ha IPOBOJ, C T'OJIO/IEN0M?
Kak onipefienuts A/MHy poBOJa B MposéTe?
Kak paccuurats cTpeny rposeca?

PNOURWN =

KomnbiomepHnoe mecmupoearue (TCk)

«Homepu MOWHOCMU U 3Hepeuu 8 3/eKmpuyeckux cemsx»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

IToTepeii HaNpsHKeHUs B IMHUM 3/IeKTPoIepejayd Ha3bIBalOT:

OTJIMYMe HarpspKeHUsi OT HOMHUHA/ILHOTO 3HAUeHUs B MPOLIEHTax

+ anrebpanyeckyro pa3HOCTh MeXK/y HallpsbkeHreM B Hadasie ¥ KOHIIe TMHUU
reoMeTpPUUeCcKyI0 Pa3HOCTb MeXKAy HalpsbKeHHeM B Hauasie U KOHI[e JIMHUN
pa3HUIy MeXKy HalpsbkeHreM B Hauajie ¥ B KOHLle JIMHUU

W3 ropoBoro rpaduka Harpy3Ku 00’beKTa MOXKHO OTPe/|e/TUTh:
cpezHee BpeMsi IeHCTBUS Harpy3KH MoTpeduTesis

MaKCHMaJIbHOe BpeMsl [IelCTBUS Harpy3KU

+BpeMs1 UCIO0JIb30BaHUsl MaKCMMalbHOM Harpy3Ku

JJIITeIBHOCTD UCTI0/Ib30BaHus 371eKTPO000pYJ0BaHKS
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IToTepu akTUBHON MOLIHOCTH B IMHUM 3aBUCAT OT:

repejiaBaéMoU aKTUBHOU MOILIHOCTH U aKTUBHOI'O COTIPOTHBJIEHUS JTMHUN

repe/iaBaéMOU aKTUBHOU Y PeaKTUBHOW MOILIHOCTH

+ nepe/jaBaeMOU aKTUBHOW M PeaKTUBHOW MOLL{HOCTH, aKTUBHOTO U PEAKTUBHOT'O CONPOTUB/IEHUS INHUU
aKTMBHOI'O M PeaKTHBHOI'O COTIPOTHBJIEHUS JIMHUN

YMeHbllIeHNs Be/THYHHBI Mepe/jJaBaeMoii peaKTUBHOM MOLHOCTH MO)KHO J00UTHCS C MOMOIIBIO:
Y CTaHOBKHM HOBBIX CUETUHKOB 3JIEKTPOIHEPTHH Y NTOTPeOUTesIst

[Moax/r0UeHUs] HOBBIX TIOTpeOUTe el K JIMHUU 3/IeKTpoIiepeiaun

Y CTaHOBKHM 3all[UTHOM arrapaTyphsl y IOTpeduTesis

+KoMreHcaly peakTUBHOM MOIITHOCTH Y ITOTpeOuTess

ﬂf[ﬂ YMEHBbILIEHUA MOTEPDb 3/JIEKTPO3HEPIrUud B C€TU U MMOBLILIICHUA HAIIPAXKEHUA Y HOTpEGPlTEJ’IEﬁ
agieayeT CTpeMUThLCA K:

+YMeHBILIEeHUI) BeJIMUNHbI Hepe,E[aBBEMOﬁ peaKTHBHOﬁ MOIIIHOCTH

YBenrueHHIO BeJTMUHUHbBI Hepe,aaBaeMofzi peaKTHBHOﬁ MOIHOCTHU

YMeHBILEHUIO BeIUUYMHbI Hepe,E[aBBEMOﬁ AKTUBHOMU MOINHOCTHU

YBenruyeHHIO BeJTMUHUHbBI Hepe,aaBaeMofzi TTOJTHOM MOINHOCTHU

l'[epe/:[aqa peaKTHBHOﬁ MOIIIHOCTH 110 C€eTU NPUBOJUT K JONO/THUTE/TbHBIM MOTEPAM HAIIPAXKECHUA:
- PRTOX
R

_ PR+OX

U
_ PR+QOL

U
_PR-0X

U

AU
+

AU

AU

Be/iMurHa nepejaBaeMoi peaKTUBHON MOIHOCTH B/IUSIeT TAK)Ke M Ha NMOTE€PH aKTUBHOMH
MOII[HOCTH:

2 2
ap=L2" g
+
P+0’
U2

2
ap=£2 U+2Q R

AP= R

2,12
ap=L"19 p
U

«TexHUKO-3KOHOMUYeCKoe CpagHeHUe 8apudHmos 9/leKmDOCHCI6JfCeHUH»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

KanutanbHbie BiokKeHUsi KB BBIUHC/IAIOT B COOTBETCTBUH C (DOPMYJI0H:
+I1=0,25+0I]++MP+ITHp+Hp

KB=IIp+OIL[+MP~+ITHp+Hp

KB=IIp+OI[+MP+ITHp— Hp

KB=OI[+MP+ITHp+Hp
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Yto HE BK/IIOUAeT B ce0si HAK/IQ/[HbIE PACXOAbI?
+3arparbl Ha XpaHeHUe

TpaHCropTUPOBKY

CTOMMOCTh MHCTPYMEHTa

MoHTa)KHbIe paboThbI

HOpMaTHBHaH le/lﬁbl]‘lb WJ/IN IIV/IAHOBBIE€ HAKOIUVIEHHUA OIIPpeAe/TATCA CJI€AYHOLIUM BbIPpAXKE€HHUEM:
I1=0,5 (OI{+MP~+I1Hp+Hp)

I1=0,5 (OL{+MP+ITHp)

I1=0,25 (OL]+MP+ITHp)

+I1=0,25+0OIL]++MP+IIHp+Hp

Hak/1aiHbIe pacxo/ibl ONpee/IsiTCA CIeAYIOIMIMM BbIpa)KeHHEeM:
+ Hp= (0,1...0,15)017

Hp=(0,1...0,15)KB

Hp=(0,15...0,95)01]

Hp=(1...15)01]

E)KEI‘O,Z[HLIE IKCI/TYaTdllUOHHBbIE U3/I€P)KXKH OoNpeae/AaAlTCA CJIeYIIIHUM BbIpAa)K€eHUEM:
4 Ho=3I1+A+TP+U 5 +Cy; +1ip

U>=3I1+A+TP+HU ,z +C,,;— Ilp
HUs=3l1+A+TP+H ,;+C
Hoe=3[1+TP+HU ,z,+C,, +1Ip

AMOpTI/BaI[I/IH ornpeae/saeTca B COOTBETCTBHUH C BbIpA)KEHUEM:
e (KB+KP+Moo+/Im—=JIC)

+ TC./7

A= (KB+KP+Moo+/m— JIC)T .,
e (KB+KP+Moo+/m+JIC)
T
_ (KB+KP)
T

(e}

A
cr

V3ep)KKM Ha aMOPTH3aLHIO ONpe/e/IAITCcA 1o ¢opmyiie:
P ,%

A PAO
100 o

OTuHKC/IeHUA Ha TEKYII[HH PEMOHT /I/isl 3/IeKTP0000PY/J0BaHUs COCTABJISIOT:
+4% 0T KalmuTaIbHBIX BIOYKEHUH

3% OT KaluTaIbHBIX BAOYKEHUH

2% OT KalIUTaIbHBIX BIOYKEHUH
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5% OT KaruTa/JIbHbBIX BJIOYKeHUU

OTuHKC/IeHUA Ha TEKYIUH PEMOHT /I/isi He3/IeKTPOTEXHHUECKOr0 000py/J0BaHUsA COCTABJ/IAIOT:
4% oT KarnuTalIbHbIX BI0XKEeHUN

3% OT KaluTaIbHBIX BIOYKEHUH

+2% 0T KalmuTaIbHBIX BIOYKEHUH

5% OT KalUuTaJIbHBIX BIOYKEHUH

3anaTLI Had TEKYIJ_II/Iﬁ PEMOHT Oomnpeae/IATCA C/IeAYIOIIUM BbIPpAXKEHUEM:

KB.
100

+TP:

P
TP=— KB
100

P
P=—""0
100 o

P
7P=—"2 KB
1000

W3aep)KKH, CBSI3aHHBIE C 00C/Ty)KMBaHHEM 3/IEKTP0000PY/[0BaHHUsA, ONIPe/e/IAI0TCA 3aTpaTaMu,
CBA3AHHBIMH C MO/IieP)KAHUEM CeTH B Pa00TOCIIOCOOHOM COCTOSIHMH, Y OTIPe/Ie/IAI0TCS T10
¢opmy.ie:

+ o5 = 72 Nye

r
Ao =

NYE
A o5 =T Ny

Hop=I"y NylT

CtouMoOCTh NOTPeO/IeHHOI 3/IeKTPOABUTaTe/1eM Y1eKTPO3HEePIHH OMpe/e/isieTcs Mmo:
+TIPOJIO/DKUTETBHOCTH PabOThI 3/IEKTPOJBUTraTeIsl B TeUeHHe Iofla U aKTUBHON MOIITHOCTH,
notpebsisieMoit U3 ceTu

TIPO/IO/DKUTETBHOCTH PabOoThI 3/1eKTPOABUraTe sl B TeUeHHe ro/ia ¥ IMOJTHOM MOLITHOCTH, MOTpebsisieMoit 13
ceTu

TIPO/IO/DKUTETBHOCTH pabOoThI 3/1eKTPOJBUTATe s B TeUeHHe ro/ja U PeaKTUBHOW MOIL[HOCTH,
notpebsisieMoit U3 ceTu

TIPO/IO/DKUTETBHOCTH pabOoThI 3/IeKTPOJBUTaTe s B TeUeHHe ro/ja U TeTJIOBOM SHepryy, Bblie/sieMOM
3/IeKTPO/JBUTraTesieM

IIpoune npsMbIe U3/|eP)KKU MPUHUMAKOT /10:
10% OT KanuTalbHBIX BJIOYKEHUHN

+1% OT KamuTaIbHBIX BIOYKEHUH

100% OT KanuTalbHbBIX BJIOYKEHUI

5% OT KalUTaJIbHbBIX BJIOYKEHUI

BoruucaswT CPOK OKYyIId€MOCTH 00/ILIINX KANUTAIbHBIX B/IO)KEHHH 110 d1eaAyrimemMy BbIpA)KEHHUIO:

K,~ K,

T0=—

L u-n,
T = K,-K,
O m-u
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PacueTHbIN CPOK OKYNIaeMOCTH CPAaBHUBAIOT C HOPMAaTHBHBIM CPOKOM OKYyraeMocTu Ton, KOTOPbIM
AJIS1 CeJIbCKOM YHePreTUKU NPUHSAT:

8,5 rosma

+6,7 roga

5 et

2,5 rojaa

YTo BK/IIOYAIOT B Ce0s1 pacyeTHbIE 3aTpaThI?

+KanuTanbHble 3aTpaThl U e)Kero/iHble IKCITyaTaljuOHHbIe PaCcXO/Ibl

CroumMocTb 1 KBT-u noTpe6ieHHO 371eKTPOHEPTUU U 3/IeMEeHThI /1eKTPUUeCKUX ceTei
CrouMocCTb MOTpe6sieHHOM 3/1eKTPO3HEPTy U 3aTpaThl Ha TeKYILLWHA PeMOHT

Pacxo/pl Ha MOJIepHU3ALMI0 000pYZ0BaHUS

CyMMa e)xeroiHbIX 3KCIUTyaTallMOHHbBIX M3/lep)KeK U YaCTH KaNnuTa/IbHbIX B/I0)KeHUMH,
npUBe/leHHas K 0/JHOMY rojly 3KCIUTyaTalum:

PacueTHbIe 3aTpaThl

+I1puBeéHHbIE 3aTpaThI

HopmaTuBHbIl K03hduLimeHT 3pheKTUBHOCTU KaluTaaAbHbIX BJIOKEHUH

CpoK OKyIiaeMOoCTH OO/BIINX KalUTalbHbBIX BJIOYKEHUH

«Pacuémbl anekmpuueckux cemell HanpsiceHuem 00 u ebiwe 1000 B.
Pacuémbl moKo8 KOpomKo20 3aMbIKAHUS»

Bbibepume 00uH npasu/ibHbIill 6apuaHm omeema

JonycTumas pabouasi TeMnepaTrypa HeM30/IMPOBAaHHbBIX A/TIOMHHHEBBIX IIPOBO/IOB COCTAB/IAET:
25 C

200 C

+60 C

300 C

Tok o,l:[Hod)a3H0r0 KOPOTKOr'0 3aMbIKaHHS PACCYUTHIBAKOT IO (l)opMyJIe:
() ,\(k
+ Ik - 0cb+R0HHi+(X0cb "'XOHH)z

Il(<1)= ’\(koq) +Roun 5_ (XOcp +X opmr )z
15{1): ’\(koq) +Ropn ﬂxo¢ +X0H1'Ii

1=

Xch +X0HH)2

Kakasi U3 MOIIJHOCTel MCIO0/Ib3yeTcsl Npu onpejaeneHnu cedenus JIOII mo sKoHOMUUYECKOH
IVIOTHOCTH TOKa?

+I10JTHas

pacueTHas

SKBUBaJIeHTHas

aKTUBHas
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JIns1 TOro uTo 0bI yuecTh conpoTuB/ieHUe MMHUU 10 KB npu pacuére ToKa Tpéx(a3HOro KOPOTKOro
3aMbIKaHHUsA Ha cropoHe 0,4 kB, Heo0xoaUMO:

cornpotuBieHre nvHKMM 10 KB npuBecTH K cropoHe 0,4 kB yepe3 ko3¢ ¢uiyeHT TpaHchopMaLiu
TpaHcdopmaropa 10/0,4 kB

+ conpotunenue nuHuM 10 KB npuBecTH K ctopoHe 0,4 KB uepe3 kBazpaT Ko3(durieHTa
TpaHc(opmaruu TpaHcdopmaropa 10/0,4 kB

cornpoTtyuB/ieHre MMHMM 10 KB MOXXHO TIPOCTO C/IOKUTH C COMPOTHBJIEHMEM TpaHc(hopMaropa
cornpotuBieHre 1vHUM 10 KB He yunThIBaeTcs

IIpu pacuére ToKa 0/jHO0()a3HOr0 KOPOTKOro 3amMbIKaHus Ha cropoHe 0,4 kB nogcrannuu 10/0,4 kB,
no/iyuyarmes nutanue no juHuM 10 xB:

cornporuBiieHye nvHKMM 10 KB Hy>xHO npuBecTy K ctopoHe 0,4 KB uepe3 ko3¢ duireHT TpaHchopmaLu
TpaHcpopmaropa 10/0,4 kB

cornpotuBieHre nvHuM 10 KB Hy>xHO nipuBecTy K ctopoHe 0,4 KB uepe3 kBagpat Ko3gduieHTa
TpaHc(opmaruu TpaHcdopmaropa 10/0,4 kB

corpoTtuB/ieHre MHKMY 10 KB MOXXHO TIPOCTO CIOKUTH C COMPOTHBJIEHMEM TpaHc(hopMaropa

+ conpotuBienye muHKY 10 KB He yuuThIBaeTcs

ComnporusBenue Zi B popMyJie moka3biBaeT:

T0JTHOE COTIPOTUBJ/IEHHE Lienur

TIOTOHHOE COTPOTHBJ/IeHUe TIpoBoga BJI

+ COMpOTHBIIeHUe TeT/U: «(da3a-HOMb»

TIpUBE/IEHHOE COTNIPOTUB/IEHHWE CETU K Oa3MCHOMY HaIlpsDKEHHIO

ToK nmoBpexxjaeHus OyAeT HAMOO/IBIINI B y/Ja/IECHHOH TOUKE CeTH MPH:
ozHodazHom K3

IByx(pasHom K3

+Tpéxcasznom K3

yzaapHoM Toke K3

B ycnoBusix 3KCIJIyaTaliui CONPOTHUBJ/IEHHE NIPOBO/ja HAXO0AAT 110 BHIPAKEHUIO:
+R=r-L;X=x,-L

"o
R=":X=x,-L
L
R=r, Lix=20
L
R=r,+L; X=x,-L

CE‘-IEHI/IE HPOBOAa o 3KOHOMI/IquK0ﬁ IIJIOTHOCTHU TOKA paCCqI/ITbIBaIOT:
Foo=Like T

o

F3K= [MAKC+j3K

P, =3
J o«

B ceru HanpsokenueM Bbinle 1000 B ¢ n301MpoBaHHOM HEMTPA/IbLIO PU 3aMbIKAaHHUH Ha 3eMJTI0
(])aBLI A d)a3HBle HAINIPpAXKEHUA HEMOBPEXXJEHHbIX (1)83 OTHOCHUTE/IBHO 3eMJ/IN JOCTUI'AIOT:
+U g = \/gUB U = \/ch
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Upr = \/EUB U = \/ch
Upe = \/ch U = \/ch
Up=3Uy U« =\/§Uc

B cern HanpsbkeHueM Boimie 1000 B ¢ u3osiupoBaHHOM HeNTPA/IbI0 MPH 3aMbIKaHUM Ha 3eMJTI0
(a3l A eMKOCTHBIE TOKH HelIOBPeX/IeHHbIX (ha3 0THOCUTE/THbHO 3eMJ/IM J0CTUraloT:

+1 gy :\/513 1o :\/g[c
1 g :\/EIB 1o :\/g[c

Lye =Blc 1o =31

Tpe =315 1 =31,

Kakoii TOK Oy/ieT mpoTeKaTh Yepe3 MeCcTo 3aMbIKaHHs B C/IyYae MeTa//IMYeCKOro 3aMbIKaHUsA B
cetu Bbilie 1000 B c u30/1MpOBaHHOM HEUTPAJILIO?

OpuHapHbI eMKOCTHOM TOK

Y 1BOeHHbIN eMKOCTHOM TOK

+YTpoeHHbI eMKOCTHOU TOK

Tok rporekaTh He OyzeT

B cersx ¢ Bo3aymHbivMu JIDII TOKH 3aMbIKAHUA HA 3eMJII0 He NPeBbIIIA0T:
100 A

+10 A

S5A

1A

Kak onpepensioT 3aMbIKaHHe Ha 3eM/II0 BO3AYIIHBIX JIDII ¢ u3ompoBaHHOM HeUTpaabio?
[To TpancdopmaTopam Toka

ITo ganHBIM ocuusIOrpadoB

+I1o uckaxeHHIO (pa3HBIX HANPSKEHUM

Mo cBefeHusM noTpebuTeneit

MapkupoBKa Kako¥ annapaTrypbl COOTBeTCTBYeT Npe0XpPaHUTe 0 C IJIaBKON BCTaBKOMN?
K3-110

3P-36T3

+I1K-10

3POM-175/6

Kak Ha3bIBaeTcsi CONPOTUB/IeHHE MPOBOJHUKA TOCTOAHHOMY TOKY?
AKTHUBHOe

PeakTuBHOE

+OmMuueckoe

ITonHOE

Kak Ha3bIBaeTcsi CONPOTHB/IeHNE NPOBOJHUKA NepeMeHHOMY TOKY?
+AKTHUBHOE COTIPOTUBJIEHUE
PeakTrBHOE CcOTpoTHBIIEHUE
Omunueckoe CONpoOTHBIIeHKE
[TonHoe corpoTuB/ieHne
«3awjuma cemeti 0,4 KB u ebi6op npoo0doe ¢ y4émom 3aujumHblX annapamoe»

Bbibepume 00uH npasu/ibHbIil 6apuaHm omeema
CeueHue MPOBO/iA JIMHUHU BBIOMPAIOT TI0:
+3KOHOMHUECKOM TJIOTHOCTH TOKa
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TeMIIepaType OKPY’Katolel Cpe/ibI
MeXaHU4YeCKOU MTPOUYHOCTH
JUTUHE JTMHUW

Kakoi annapar npejHa3HaueH /I 3allUThI 3/IEKTPUYECKHX CeTeH M YCTAaHOBOK OT KOPOTKHX
3aMbIKAHUH U TOKOBBIX Neperpy3oK?

MarHuTHbIN ycKaTelb

+ABTOMaTUUeCKUI BbIK/ItOUaTe/ b

Pa3beguHuTe b

BakyyMHBI BBIK/THOUATE b

Ykaxure MpaBU/IbHOE yC/1I0BHUE Bblﬁopa dBTOMATH4Y€CKOI'0 BbIK/TOUYATE/IA 110 HOMUHA/IBHOMY
HaIlpA)KeHUI0:

+U, 22U,

U, <U,.

2U, 22U,

U, 2U .

Ykaxure MpaBU/IbHOE YC/I0BHUE Bblﬁopa dBTOMATH4Y€CKOI'0 BbIK/TOUYATE/IA 110 HOMUHA/IBHOMY
TOKY:
+1 B =1 PABMAX

IB < IPAEMAX

2IB 2 IPAEMAX
\/EIB 2 IPAEMAX

Kakoro pacienurensa HE 0bIBaeT B aBTOMaTHYeCKHX BBIK/THOUATE/TAX?
TenmoBoro

OJIEKTPOMAarHUTHOI O

KoM6uHMpOBaHHOTO

+KopoTK03aMKHYTOr0

Kako#i annapar npejHa3sHayeH /I 3all{UTHI ceTel 0T TOKOB KOPOTKOI'0 3aMbIKaHHA?
MarHuTHBIN ycKaTe/b

+IIpeoxpaHuTesipb C M1aBKOU BCTABKOU

PaspsagHuk

TpaHcdopmarop Toka

YKaxure MnpaBW/IbHOE yC/1I0BHUE Bblﬁopa npeaoxpaHuTenas C IJIABKO# BCTABKOM 1O HOMHWHA/IBHOMY
HaAIIPpAXKXEHHUI0:

+Upp 2U e

Upp SUyc

2Upp 2U e

\/gU 1P >U HC

BpeMATOKOBasA XapaKTePUCTHKA TeIJIOBOT'0 PacLieNuTe/IsA B 0CSIX BPeMsA-TOK ONMHCHIBAeTCA:
5KCMIOHEHTOMN

+06paTHO KCTIOHEHTOM

MpSIMOU JTMHUEN

CUHYCOU/I0N
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JJ/IeKTPOMarHUTHLIN pacienure/b Tuna B o3Hauaer:

OTHOLLIeHHe TOKa B BbIK/IF0YaTe/ie K HOMUHA/IbHOMY TOKY TeIJIOBOTO paclLieUTe st HaXOAUTCS B
JuariasoHe ot 3 10 5

+0THOILIeHWe TOKa B BbIK/ItOUaTesle K HOMUHAIbHOMY TOKY TeIJIOBOT'O pacLieNuTe/Isi HaXOJUTCS B
IuarnasoHe ot 5 70 10

OTHOILLIeHHe TOKa B BbIK/IF0YaTe/ie K HOMUHA/IbHOMY TOKY TeIJIOBOTO paclLieUTe st HaXOAUTCS B
IuanasoHe ot 10 go 20

OTHOLLIeHHe TOKa B BbIK/IF0YaTe/ie K HOMUHA/IbHOMY TOKY TeIJIOBOTO paclLieUTe st HaXOAUTCS B
JuariasoHe ot 2 10 3

C KakuM THIIOM 3JIEKTPOMAI'HUTHOI'0 pacienure/is HEOGXOJII/IMO Bblﬁl/lpaTb AaBTOMAaTHYeCKHH
BbBIK/TIOUATE/Ib /I 3dlI{UTHI 3JIEKTPOJI[BI/IF8TEJIH?

Z

B

C

+D

Haanuch Ha aBTOMaTH4eCKOM BbIK/IrOuaTesie B25 o3Hauaet:

TOK TerJIoBOro pacuenutens 25 A, ssniektpomarautHoro ot 250 go 500 A
+TOK TeIJIOBOr0 pacLenuresisi 25 A, 3jieKTpoMarHuTHoro ot 125 go 250 A
TOK TerJIoBOro pacuenuress 25 A

TOK TeryIOBOro pacuenutess 25 A, 3/IeKTPOMarHuTHOro ot 75 go 250 A

«MexaHuueckutl pacuém 8030YWHbIX AUHULL 3/1eKmponepeoayu»

Bbibepume 00uH npasu/bHbIill 6apuaHm omeema
Y penbHasi Harpy3ka oT COOCTBEHHOT0 Beca MPOBO/A Y1 ONPe/ie/isieTcsl BbIPa)KeHHeM:

+ :—GO
! 1000F
_ GO
! 100F
G
ylz—ﬂ
10001, ,.
G
ylz—O
1000R |,

Kakas u3 npepacTaB/ieHHbIX (opMYy.JI AB/ISIeTCA yAe/IbHOM Harpy3KoH OT Beca rosionéaa yz?

=G
L F
-G
V2 R,
y,=GLF
it
2 F

Boi0epuTe ¢opmyJiy, B KOTOPOii MpeJCTaB/IeHa yAe/IbHasA Harpy3Ka oT Beca MPOBO/Ja U roJioyiéja
y3:
Vs =V T
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V=10,
V3TV TY;
+Y3 =V

Bri0epute ¢opMys1y, B KOTOPOH Ipe/CTaB/IeHa y/e/IbHas Harpy3Ka OT AaBJ/IeHHsI BeTpa Ha MPOBOJ,
CBOOO/HBIH OT ro/I0/1éa Ya:

_aC.Qd
7 T 00F

_aC QOd
4 T T 000F

_aC.Qd
74 000

y, = aC.Od -1000F

Boi0epuTe ¢opmyJiy, B KOTOPOIi MpejCcTaB/ieHa yAe/IbHasA Harpy3Ka oT /JaB/IeHHs BeTpa Ha MPOBO/|
C r0JI0JIEA0M Ys:

_aC 0(d+2b)

5" 100F

_C,0(d+2b)

5" 1000F

aC Q(d+2b)

757 1000F

_aC Q(d+b)

5" 1000F

Bri0epute ¢opMys1y, B KOTOPOU IpeJCTaB/IeHa CyMMapHas y/ie/ibHasi Harpy3Ka Ha IMPOBOJ OT €ro
COOCTBEHHOTr'0 Beca M AABJIEHUsI BeTpPa Ha MPOBO/ Ye:

Ve + i

Ve =7
Ve = Vi 73
+76 =N i
Ve = N7 t7i

Ha kakom u3 npeacTraB/I€EHHbIX PUCYHKOB n306pa)KeHa CyMMdpHAaA y/Je/ibHAA HAI'PY3Ka Ha MPOBOJ
0T COOCTBEHHOr0 BecCa, BeCa rononéna U AdB/IeHUA BETpa?

. BETLP .
Y, - @ ¥s
= = o A
= E
= = g .
] = = -
=] o
= 2 &
7] (T
-] v o
- = 4
2 S =
(1=
= ~Y.
e wa |
=
=]
u . =] N
¥ Ye - T+

+6
aub
Hu Ha ogHOM
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Bri0epute ¢opMyity, B KOTOpo# npejcrasieHa CymMMapHas y/e/1bHas Harpy3ka Ha MPoBOJ OT Beca
NIPOBO/Ia, Beca ro/10/1€/1a ¥ JaB/IeHNs BeTPa Ha MPOBO/, 7:

v =N ES
V2 =AY
72 =NYs Y3

IIposiéToM Ha3bIBaeTCs PAcCCTOSHUE MEXAY:

+ ornopamu

aHKepHbIMU OTIOpaMH

MPOBO/IOM U 3eMJIEN

TIPOBO/IOM U JIMHUEU TOPU30HTa B TOUKe KperjieHus: IPoBo/ja

AHKepHBIM NP0/I6TOM Ha3bIBaeTCsA PAaCCTOSHUE MEXAY:
oriopamu

+aHKepHbIMU OI10paMH

MPOBO/IOM U 3eMJIEN

NIPOBO/IOM U JIMHHEeM TOPU30HTa B TOUKe KpeIlJleHHsl IPOBOoJa

CTtpeJioii mpoBeca Ha3bIBAETCH PACCTOSTHUE MEXAY:
oropaMu

aHKePHBIMHU OIOPaMU

MPOBO/IOM U 3eMJIEN

+1IPOBO/IOM U JIMHUEN TOPU30HTA B TOUKe KpeTlieHHs TIPoBoja

I'abapuTOM Ha3bIBaeTCHA PACCTOSTHHE MEXAY:

oropaMu

aHKePHBIMHU OIOPaMU

+IPOBOZIOM U 3eMJIEN

TIPOBO/IOM U JIMHME TOPU30HTAa B TOUKe KpeTlJieHUs TIPoBojja

TsokeHue npoBojos J/IJII B ceTu BOCIPUHUMAIOT:
TPOMEXKYTOUHbIE OTIOPbI

+ aHKepHbIe OTOPbI

TPaHCIIO3ULIMOHHBIE OIOPbI

repexoAHble OTOpbl

J1s noajepxanus nposoaos JIJII ucnonb3yrwrcea:
+ [IPOMeXXYTOYHbIe OIOPbI

TPaHCIIO3ULIMOHHBIE OIOPbI

aHKepHbIe OIIOpkI

riepexoJHble OIopbl

Bb16epume HEeCKO/IbKO npdsu/ibHblX 8dpudHimos omeemad

HopMaanaﬂ TEMIIEPATYPA OXVIAXKAAKIIEr0 BO3AyXa /I TpaHC(l)OPMaTOPa CcoCTaBJ/ifieT:
+10 C (50%)

0C

+25 C (50%)

5 C
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Tabmua 4 — KpuTtepuu orjeHKM chOpMHUPOBAHHOCTHA KOMIIETEeHLUM

Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

Kopg u
HAVMEHOBAHIE (4acTv KOMOETeHILMH)
I — Ha 6a30BOM ypOBHE Ha TOBBIIIIEHHOM YPOBHE
OCTIDKEHY COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMIIETEHI M (YaCTH «y,E[OBJIETBO(I))I/ITEJILHO» «xopoomo» «OTJII/I%HO»
KOMITETeHI[HH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJIbHOTO Oasia MaKCHMaJIbHOTO Oasia MaKCUMaJibHOro 6asia
CrtygneHT, B ocHoBHOM, | CTyzeHT xopoio 3HaeT | CTyZeHT OTJIMYHO
3HaeT MaTepua’l 1o Marepuas o TeMam OpUEHTUPYETCS TI0 BCeM
TeMaM MOJYJIsl, MOZY/JIsl, XOPOLLIO TeMaM MOJY/JIsl,
OpUEHTUPYETCS B OpUEHTUPYETCS B MpaBWILHO OTBeYaeT Ha
rpreMax pacueta rpreMax pacueta MOCTaBJ/IeHHbIe BOMIPOCHI,
NO-20rmk-4 3JIEKTPUUECKUX CeTel, | S/IeKTPUUEeCKHX CeTell; 10 | XOpOllo OPUEeHTUPYeTCs
Vcnonb3yeT MeTozibl | OTBEYAeT Ha CyllleCTBY OTBeuaeT Ha B MPUMEHSIEMOM
pacueTa MOCTaB/IeHHbIE MOCTaBJ/IeHHBIE BOTIPOCH], | 000PyZ0BaHUU, 3HAET
Tepexo/HbIX BOIPOCHI, 3HaeT HO ZIOTyCKaeT €ro yCTpOHCTBO U
[POL{ECCOB B MeTOAUKY HEeTOYHOCTH TPU UTEeHUM | NPUHLIUI JAelCTBUS,
97MeKTPUUECKHX MPOEKTHUPOBaHUS cxeM, TIpU 00bsICHeHUH criocobeH TPoU3BeCTH
Lensx mocTosHHoro | CHCTeMb! paboThl SHEPreTUUeCKoro pacyeT 3/1eKTPUYeCKUX
3/IeKTPOCHAOKEeHUSI obopy/ioBaHUsI, MOKET ceTel, yBePEHHO MOXET

Y TIepPeMEeHHOr 0
TOKaA. I/I,[[—BOHK-4
[IpumeHnsieT 3HaHUS
Teopuu
3/IeKTPOMarHUTHOTO
T0J151 U Lierei
pacrpezie/ieHHbIMU
napamerpamu. N/I-
Sonk-4 AHanusupyer
yCTaHOBHBLINECS
peXKuMbl paboThI
TpaHc(hOpMaTOpOB U
3/IEKTPUYECKUX
MallllH, UCII0/Ib3yeT
3HaHUe X PeXXUMOB
paboThl U
XapakTtepucTtuk. 1U/I-
6onk-4 IIpumensier
3HaHUS QYHKLUN U
OCHOBHBIX
XapaKTepUCTUK
3/IeKTPUYECKUX U
3/IeKTPOHHBIX
annaparos.
M,Z[‘BHKOC-I
PaccuuteiBaeT
peXXKuMbl paboThI
CUCTEMBbI
3/IeKTPOCHAOXKeHUSI
o0ObeKTa

Hace/IEHHOTO IIyHKTa,
MOJKeT HCIT0JTb30BaTh
MeTO/bl pacyeTra
repexo/HbIX
TIPOLIECCOB B
3JIEKTPUYECKUX LIeTisix
MOCTOSIHHOTO U
riepeMeHHOr 0 TOKa;
JIeMOHCTPUPYeT 3HaHue
TeopUu
3JIEKTPOMarHUTHOT O
T0J151 U Liernei ¢
pacripefie/ieHHbIMU
rapameTpamu; pUeMoB
aHasm3a
yCTaHOBUBLINXCS
pPeXUMOB pabOThI
TpaHc(hOpMaTOpPOB U
3/IEKTPUYECKUX MallliH,
3HaHUe UX PEXKUMOB
paboThl U
XapaKTepUCTHK;
3HaHUe QYHKLMK U
OCHOBHBIX
XapaKTepUCTUK
3JIEKTPUYECKUX U
3/1eKTPOHHBIX
arnraparoB; TOHUMaHHe
NIpYeMOB pacueTa
pPeXUMOB pabOThI
CUCTeMBbI
3/IeKTPOCHAOKeHUSI
o0ObeKTa

CTPOEKTHPOBAaTh
cucremy
3/IeKTPOCHAOKEeHUSI
Hace/IEHHOTO IIyHKTa,
JloTycKast
HeCyllleCTBeHHbIe
HETOYHOCTH;
JIeMOHCTpHUPYeT Xopolilee
3HaHUe Teopru
3/IEKTPOMarHUTHOT O
T0J151 U Lierne ¢
pacripefie/ieHHbIMU
rapameTpamu; MpUeMoB
aHasm3a
yCTaHOBUBLLINXCS
pPeXUMOB pabOThI
TpaHc(hOpMaTOpOB U
3/IEKTPUYEeCKUX MallliH,
3HaHUe UX PEKUMOB
paboThl U
XapaKTepUCTHK; 3HaHUe
(YyHKLMM U OCHOBHBIX
XapaKTepUCTUK
3JIEKTPUYECKUX U
3/1eKTPOHHBIX
arnraparoB; TOHUMaHHe
NIpYeMOB pacueTa
pPeXUMOB pabOThI
CUCTeMBbI
3/IeKTPOCHAOKEeHUSI
o0ObeKTa

CTPOEKTHPOBAaTh
cucremy
3/IeKTPOCHAOKEeHUSI
HaCe/IEHHOTO IIYHKTa; C
BBICOKOM CTeTeHbI0
CaMOCTOSITe/TbHOCTH
criocobeH UCMOIb30BaTh
MeTO/bl pacyeTra
repexo/HbIX TIPOLeCCOB
B /IeKTPUUECKUX LIeTsIX
TIOCTOSIHHOTO U
riepeMeHHOr 0 TOKa;
TIPUMEHSITh 3HaHUe
TeopUU
3/IEKTPOMarHUTHOT O
T0J151 U Lierei ¢
pacripefie/ieHHbIMU
rapameTpamy;
aHaJIM3UPOBaTh
yCTaHOBUBLLIHECS
PEe>KUMBbI pabOTHI
TpaHC(OPMaTOPOB U
3/IEKTPUYEeCKUX MallliH,
WCTI0/Ib30BaTh 3HaHUe UX
pPeXXUMOB pabOThI U
XapaKTepUCTHK;
TIPUMEHSITh 3HaHUe
(yHKLMM U OCHOBHBIX
XapaKTepUCTUK
3JIEKTPUYECKUX U
3/1eKTPOHHBIX
arraparos;
PacCUUTBIBATh PEXXUMBbI
paboThl CUCTEMBI
3/IeKTPOCHAOXKEeHUSI
o0beKTa
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2 OHEHUBAHME INTMCBMEHHbBIX PABOT CTYJAEHTOB,
PETVIAMEHTUPYEMbIX YYEBHBIM IIVIAHOM

Kypcoas paborta Ha TeMy «DJieKTpOoCHab>KeHHe HACeTIEHHOTO MTyHKTay.
3alaHuie BIJAETCS COTIaCHO BAPUAHTY B METOAUYECKOM MTOCOOHH.

Tabmna 5 — @opMupyeMbie KOMIETeHIIUH (MM MX YAaCTH)

Kopg u OueHouHbIe
Kopa v HauMeHOBaHve UHAUKATOPa JOCTHMXKEHUS] KOMIIETEHLIUU
HauMeHOBaHHe Marepuasbl U
(4acTv KOMIeTeHL1H)

KOMIIeTeHLIUH CpeficTBa

NO-1lonk4 Mcnosb3yer MeToApl aHa/M3a U MOZe/IMPOBaHUS
JIMHEMHBIX U HeJTMHENHBIX LeTlel TOCTOSIHHOTO Y [IepeMEeHHOr0

TOKA.
NO-2onk-4 Vcnosb3yetr MeToApl pacyera repexofHbIX
OIIK-4. CniocobeH A-2or4 y ARI D PEXO/
IIPOL[eCCOB B 3/IEKTPUUECKUX L[eIX [TIOCTOSTHHOI'O U
WCII0J/Ib30BaTh
[IepeMeHHOI'0 TOKa. 3aiura
MeTO/bl aHa/Iu3a u .
MO/ THPOBAHHS N O-3onk-4 IIpyumensieT 3HaHUS TeOPUU 3JIEKTPOMAarHUTHOI O KypCOBOU
p T10J141 U Lierieu C pacripefie/leHHbIMU [1apamMmeTpaMu. paboThI
JIeKTPUYLCKUX "
er1el 1 N O-4onk-4 JeMOHCTpUpPYyeT [ToHMMaHKe TIPUHLMIIA JeCTBUS (cobece-
. 9/IeKTPOHHBIX YCTPOUCTB. Jl0OBaHUe)
JIeKTPUYLCKUX
Ip— W/-50rk-4 AHaMM3UPYeT YCTaHOBUBIIMECS PEKUMBI pabOThI

TpaHC(hOPMaTOPOB U 3/IEKTPUUECKUX MAllIWH, UCTI0/Ib3yeT
3HaHUE UX PEXKUMOB pabOThI U XapaKTePUCTUK.
NO-6omk-4 IlprMeHsieT 3HaHUS (PYHKL[MH ¥ OCHOBHBIX
XapaKTePUCTUK JIeKTPUUECKUX U 3JIeKTPOHHBIX arrapaToB

ITKoc-1. Criocoben

OCYIIeCTBJIATh
MB(;]:I-‘HTO —_— N -21koc-1 PaccunThIBaeT mapameTphbl 3/1€KTPO00OPY/J0BaHUS T—
p CHCTeMbI 3/IEKTPOCHaOKeHUsT 00BEeKTa ura
TEeXHUUECKOTO KypCOBOM
O W /T-3 rikoc-1 PaccunThIBaeT peXXMMbI PabOThHI CHCTEMBI AGOThI
3JIEKTPOCHA0>KeHHUsST 00beKTa p
obopyoBaHus (cobeceno-
< -4 rikoc-1 ObeCIIeUrBAET 3aJaHHbIE TTAPAMEeTPhI peXKUMa
TO/ICTaHI[UI -4 06 BaHHe)
A H paboTHI CUCTEMBI 3/IeKTPOCHAOKeHUsST 00BeKTa
3JIEKTPUUECKUX
ceTen

Bomnpocs! AJis 32U THI KYPCOBO# PadoThI

1) Kakue TpeGoBanust mipeabsBsitoTcs [1YD K moTrpeduTesisiM pa3HbIX KaTeropyid M0 HaZEKHOCTU
3/IeKTPOCHAOKEeHUS ?

2) Kak ornipeziensieTcst MeCTO pacIio/Io>KeHus MOACTaHLUM?

3) Kakumu mMeTosaMy NpoM3BOAUTCSA PACUET MOIIHOCTEM Ha yvyacTkax ceTu? IIpogemoHCTpUpyiTe
MeTO/IMKY Ha KOHKPEeTHOM JINHUM.

4) Kak BboiOpath  MomHOCTE  TpaHchopmaropa  TII, mnuTaroueid  moTpeduTeset
IT kareropuu?

5) OOBsICHUTE YCTPOMCTBO U MPUHLIMI [IeHCTBHUS CUJIOBOTO TpaHchopMaTopa.

6) Kakoil MeTo/; pacuéTa ceuyeHHi NPOBOJHUKOB MCIIOIb30BAJICS B KypcoBoi pabore? B uém ero
CyTh?

7) Tlo Kakum yc/loBUSM HeoOXOJUMO IIPOBEPUTh BbIOpaHHOe CceueHWe TPOBOAHMKA JIDII?
[TosicHuTe, Kak OCYIL[eCTB/IsIeTCS JaHHasl [IPOBepKa.

8) INosichute npeumyiectsa CUII.

9) INosicHuTe BbIOOP KOHKPETHOTO CeueHUst TTPOBOJHUKA B KYPCOBOM pabore.

10) Kak onpesenuts conpotuBieHue yuactka JISII B yc/1oBusX 3KCILTyaTanuu?

11) Ot yero 3aBucAT noTepy HanpsikeHus B JIDII? /115 uero ux pacCuMThIBatOT?

12) [TosicHuTe TepMUHBI: NIaJleHVe HaNPSPKeHUs, IIOTepst HallpshKeHUsl, OTK/JIOHEHWE HallpshKeHUs..

13) TTosicHuTe, KaK CTPOMTCS [UarpaMma OTK/IOHEeHUS HallpsDKEeHUs y TT0TpeOuTesnei.
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14) [1ns1 yero Npou3BOAUTCSI paCcyéT TOKOB TPEx@asHoro, AByX(}a3HOro u ofHO(Pa3HOr0 KOPOTKOTr0
3aMblKaHus?

15) Uro Takoe Z(T1) u kak ero Haltu?

16) Kak paccunrtath CONpOTUB/IEHKE NET/IN (ha3HbIM-HY1eBOM POBOJ?

17)  HapucyiiTe  BpeMSITOKOBYIO  XapaKT€PUCTUKy  KOMOWHMPOBAHHOIO
aBTOMaTUUECKOTO BBIK/IFOUaTeIsl.

18) IlokakvTe Ha 3alMTHOU XapaKTepUCTHMKe aBTOMAaTUYECKOTO BBIK/IKOYATe/s] PACUETHBIA TOK,
HOMMHAJIbHBIN TOK TEIVIOBOTO U 37IeKTPOMAarHUTHOTO pacLienuTesie.

19) O6BsicHUTe YCTPOWCTBO U MPUHLIUIT AeHCTBUS TEIJIOBOTO U 3/IEKTPOMAarHUTHOTO paclienuresieit
aBTOMaTUUEeCKOTO BBIK/IFOUaTesIsl.

20) Kak BbIOpaTh IM/1aBKYI0 BCTaBKY Ji/Is 3allUThI CUIOBOTO TpaHchopmaTopa?

21) Kak rpoBepUTb aBTOMaTHYeCKUl BBIK/TIOUaTe/b Ha cpabaTbiBaHUe MPU 0HO(A3HOM KOPOTKOM
3aMbIKaHUN?

pacLernunTesisa

Tabsmna 6 — Kpurepun o1jeHKH KypCcoBoii padoThl

KonryectBo 6asioB
ITokasarenu
MUHUMaJIbHOE MaKCHUMaJlbHOe

CobutoieHue rpadvka BLITIOJIHEHHUs] KYPCOBOM paboThl 1 2
CojiepkaHue U TIPUCYTCTBUE 37IeMeHTOB Hay4YHBIX 1 9
MCC/IeIOBAaHUM B KYPCOBOM paboTe
3amuTa KypcoBoi paboThl 50 80
AXKTHUBHOCTb TIPH BBITIOJTHEHUH KYPCOBOM pabOTHI 1 10
Hroro: 53 100
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Tabuna 7 — Kputepun oreHKH ¢)opMHPOBAHHOCTH KOMIIETEHIUH 10 KYPCOBO#i padoTe

Koj 1 HauMeHOBaHMe UHIMKAaTOpa
JIOCTY>KeHUs1 KOMITeTeHLIUU (4acTu
KOMIIeTEeHL1K)

Kpurtepuu orjeHrBanusi cGOpMUPOBAHHOCTA KOMIIeTeHLIUU

(yacTy KOMIEeTEeHLUH)

Ha 0a30BOM YpOBHE

Hd ITOBBIIIIEHHOM YPOBHE

COOTBETCTBYET OLleHKe
«yZoByeTBOpUTeIbHO» 50-64% ot
MaKCUMaJIbHOTO Oasiia

COOTBETCTBYET OL|€HKE «XOPOILLIO»
65-85% oT MakcuMasibHOro baia

COOTBETCTBYET OL|€HKe «OT/IMUHO»
86-100% oT MakcuMabHOro bamia

N-1onk-4 Wcrions3yetr MeToAbl
aHav3a U MoZle/TMpOBaHus
JIMHEWHBIX U HeJIMHeWHBIX Lierei
TIOCTOSIHHOTO U NTePeMEeHHOr0 TOKa.
N-2onk-4 Wcrions3yetr MeToAbI
pacueTa nepexo/HbIX MPOLIeCCOB B
3/IEKTPUYECKUX LeMsiX MOCTOSIHHOTO
Y riepeMeHHOro toka. M/I-3onk-4
[IpuMeHsieT 3HaHUSI TEOPUU
3JIeKTPOMAarHUTHOTO T0JIS U Lierei C
pacripefie/ieHHbIMU [TapaMeTpaMH.
N [-4ork-4 leMOHCTPHUPYeT
MOHMMaHUe MPUHLMIA JeHCTBUS
3JIEKTPOHHBIX YCTPOUCTB. U/I-501K-4
AHanusypyeT yCTaHOBUBILHECS
PeXHUMBbI PabOTHI TPAaHC(HOPMATOPOB
Y 3/IeKTPUYECKHX MalIUH, UCTI0JIb-
3yeT 3HaHHe UX Pe)XKUMOB pabOThI 1
xapakrepucTtuk. U1-6omnk-4 IIpume-
HsleT 3HaHUs1 QYHKLMN U OCHOBHBIX
XapaKTepUCTUK 3JIEKTPUYECKUX U
3JIEKTPOHHBIX arnmnaparoB. M/I-2nkoc-1
PaccunTthiBaeT mapameTpsl 3/1€KTPO-
000py/10BaHUST CUCTEMBI 3JIEKTPO-
cHabxenust oobekTa. /-3 nkoc-1
PaccunThiBaeT peXKMMbI pabOThI CHC-
TEeMbI 1eKTPOCHabXXeHus1 00BbeKTa.
N/I-4 ikoc-1 ObecrieunBaeT 3ajaHHbIe
TlapamMeTphl pe)kruMa paboThl CUC-
TEeMbI /1IeKTPOCHabXeHus1 00beKTa

CTyJieHT, B OCHOBHOM, 3HaeT MaTepual
TI0 TeMe, OTBeyaeT Ha M0CTaB/IeHHbIe
BOIIPOCHI, BLITIOJIHW/T KYPCOBYIO paboTy
JI0 KOHI[a cemMecTpa, co0stozas MeTo -
Ky MPOEKTHPOBaHUsI CUCTEMBI 37IeKTPO-
CHabyKeHUs1 HACeIEHHOT O MyHKTa, pac-
YyeThl [IPOM3Be C HeJJoueTaMt, MOXKeT
WCTI0/Ib30BaTh METO/Ibl aHa/IK3a U Mojie-
JIMPOBaHUs TMHEHHBIX U HeJTMHEeMHBIX
Ljerieil MOCTOSIHHOTO Y TIepeMEeHHOT 0
TOKA; MeTO/ibl pacyeTa rMepexo/{HbIX
TIPOLIECCOB B 3/IEKTPUUECKUX LIeTIsIX
TIOCTOSIHHOTO 1 TIepeMeHHOT0 TOKa,
NIPUMEHSITh 3HaHHE TeOPUH 371eKTPO-
MarHMTHOTO TI0JIS Y 1ierel ¢ pacripejie-
JIeHHbIMM TlapaMeTpamMH, JIeMOHCTPHU-
pyeT roHUMaHue MpUHLKIMA JJeCTBHUS
3JIEKTPOHHBIX yCTPOMCTB; MOHUMaHHe
TIPYEeMOB aHa/lv3a yCTaHOBUBIIMXCS
PeXXMMOB paboThl TpaHC(HOPMATOPOB U
3/IEKTPUYECKUX MallllH, 3HaHUe UX
PeXXMMOB PabOThI M XapaKTePUCTUK;
3HaHue QYHKL1I 1 OCHOBHBIX XapakKTe-
PUCTUK 3/IEKTPUYECKUX U TeKTPOHHBIX
anraparoB; IPUEMOB pacyeTa rapamet-
POB 3/71eKTPO0OOPY/10BaHUSI CHCTEMBI
3/1eKTPOCHA0KeHUsT 00beKTa U PeXU-
MOB pabOTBI CHCTEMBI 3/IeKTPOCHaOKe-
HUs 00BbeKTa; MpreMoB 0becTieueHwst
3alaHHBIX TTapaMeTPOB Pe)KUMa paboThI
CUCTeMBbI

CTyJieHT XOpOLIO 3HaeT MaTepHaJl 1o
TeMe, 10 CYLI|eCTBY OTBeYaeT Ha MOCTaB-
JIeHHbIE BOTPOCHI, HO /IONYCKAaeT HEeTOU-
HOCTH B (hOPMYJIMPOBKE OTBETOB, BBITIOJ/I-
HUJT KYPCOBYIO paboTy B CPOK, cOO/ro/1ast
METO/IUKY MTPOEKTUPOBAHMUS CUCTEMBI
371eKTPOCHA0KEeHUsT HaCeJIEHHOTO MyHK-
Ta, pacueThl IPOM3BeJI C HeCyl|eCTBeH-
HBIMU HeZloueTaMu, ObICTPO HCTIPABJISS
UX 10CJIe 3aMeUaHui TpernoyiaBarerisi, ca-
MOCTOSITE/TBHO MOYKET HCII0/Th30BaTh Me-
TOZIbI aHA/IM3a U MO/I/TUPOBAHUST JIMHEM-
HBIX ¥ HEJIMHEWHbIX LIeTeli MOCTOSHHOrO
Y MepeMEHHOr0 TOKa; MEeTO/IbI pacueTa
TIepeX0/IHBIX TIPOLIECCOB B 3JIEKTPUYEC-
KHUX LIeMsiX MOCTOSTHHOTO U TIEPEMEHHOT0
TOKa, IPUMEHSITh 3HaHUEe TEOPUH JIEKT-
POMarHMWTHOTO TIOJISI U LieTIeii C pacripesie-
JIEHHbIMU TapamMeTpaMu, IEMOHCTPUPYET
3HaHUe MIPUHLUIA JIeWCTBUS 3IeKTPOH-
HBIX YCTPOMCTB; MPUEMOB aHa/Ik3a yCTa-
HOBUBILMXCSI PE)KUMOB PabOThI TPAHC-
(bopMaTopOB U 37IEKTPUUECKUX MAIlIKH,
3HaHUE UX PEKUMOB PabOThI U Xapak-
TEPUCTUK; 3HaHUEe (QYHKLIUN U OCHOBHBIX
XapaKTEPUCTUK JIEKTPUUECKUX U ITTEK-
TPOHHBIX arrapaToB; MPUEMOB pacueTa
TIapaMeTpOB 3/1eKTPO0O0pPY/JOBaHHUsI CHC-
TEeMbI 3JIEKTPOCHAOKEeHHUsT 00beKTa U
PEXHUMOB PabOThI CUCTEMBI 3JIEKTPOCHAO-
)KeHUs 00beKTa; TIPUEMOB 0becrieueHust
3a/IaHHBIX MTAPAMETPOB PeXKUMa PabOThI
CUCTEMBI

CTy/IeHT OTJIMYHO OPUEHTUPYETCs B
Marepuarse 1Mo Teme, IPaBU/IbLHO OTBe-
YyaeT Ha MOCTaB/IeHHbIe BOTIPOCHI, BbI-
TIOJTHU/T KypCOBYIO paboTy B CPOK, CO-
0/1r0/1a51 METOAMKY TIPOEKTUPOBAHUS
CHCTEMBI 3/IEKTPOCHAOKEHHST Hace-
JIEHHOTO TIyHKTa, PacueThbl MPOU3Be
BEPHO, C BbICOKOM CTeIeHbI CaMOCTO-
ATeILHOCTU CII0CO0eH KUCII0/Ib30BaTh
MeTO/bl aHa/iM3a U MOZeJIMPOBaHUS
JIMHEMHBIX U HeIMHeHHBIX 1ierel 1moc-
TOSTHHOTO ¥ IIePeMEeHHOr0 TOKa; MeTO-
[Ibl pacueTa nepexoHbIX MPOLIECCOB B
3/IEKTPUUECKUX 1IeTsIX TIOCTOSIHHOTO U
repeMeHHOT0 TOKa, TPUMEeHSITh 3Ha-
HHEe TeOPUM 3/IEKTPOMAarHUTHOTO T0JIsT
Y LieMel C pacrpe/ie/leHHbIMU Mapa-
MeTpaMH, JeMOHCTPUPYET YBepeHHOe
3HaHUe TIPUHLIUTIA JIeUCTBUS 37IeKT-
POHHBIX YCTPOWUCTB; TIPUEMOB aHa/Iu3a
YCTaHOBMBIIUXCSI PEXKMMOB PabOThI
TPaHC(OPMATOPOB U /IEKTPUUECKUX
MalllvH, 3HaHHWEe UX PEXXUMOB pabOThI
Y XapaKTepUCTHK; PYHKLIUA U OCHOB-
HBIX XapaKTePUCTUK /IEKTPUUECKUX U
3/IeKTPOHHBIX arrapaToB; TPUEeMOB
pacueTta rmapameTpoB 3/IEKTPO0OOPY-
JIOBAHUSI CUCTEMBI 3JIEKTPOCHAOKEHUST
00bEeKTa U PEXXUMOB pabOThl CUCTEMBI
3JIEKTPOCHA0>KeHUSI 00bEKTa; CII0CO-
OeH obecrieurBaTh 3a/JaHHbIE
rapaMeTpbl pe>kuMa paboThl CUCTEMBI




3 OIIPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOHN ATTECTAIINA

dopma NpoMe)XXyTOUHOW aTTeCcTalluy 0 JUCLUIIIMHE SK3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPELICTBA [1JId ITPOBEPKU
CO®OPMHNPOBAHHOCTY KOMITETEHIIU

OIIK-4. Crioco6eH MCIo/1b30BaTh MEeTO/AbI aHA/IM3a U MO/Ie/TUPOBAHMSA 3JIEKTPUYECKHX Lieren
Y 3JIEKTPHUYeCKHMX MalliH.

3afiaHMA 3aKPBITOT0 THIIA
BbiGepume o0uH npaeus/ibHbIli APUAHM omeema:

1) Kopnyca 3/1eKTPONIPUEMHHUKOB B C/iydae OpraHu3aliid ceTu ¢ THNoM 3a3emsienusi TN-S u
TN-C-S coeguHAIOT C:

+Hy/IeBbIM 3all[UTHBIM IPOBOAHUKOM PE

HYJIeBBIM pabouuM MpOBOAHHUKOM N

¢asHbM nipoBozoM C

KOpITyCaMH OCTaJ/IbHbIM 3J1eKTPOIIPHEeMHUKOB

2) I'paduk Harpy3Ku — 3TO 3aBHCUMOCTh:

+aKTHBHOM, peaKTHBHOM WU MTOJIHOW MOILIHOCTH Harpy3KU OT BpeMeH!
aKTUBHBIX, PEAKTUBHBIX U MOHBIX ITOTEPb MOLL{HOCTH OT BpeMeHH!
NOTepb HaNPSUKeHUs1 OT Harpy3KU

aKTUBHBIX [TOTEpPb HANPsUKeHUs1 OT BpeMeHU

3) OanodasHoe 3aMbIKaHNe HAa 3eMJII0 B CeTAX C U30/IMPOBAaHHOU HEUTPA/IbI0 Ha MOACTAHIUAX
¢pukcupyercs no:

TpaHCc(opmaTopam TOKa

JlAaHHBIM OCLI/II0rpadoB

+ MCKaKeHUIO (pa3HbIX HallpsDKeHUH

CBe/IeHUsIM ToTpebuTenen

4) MoimHoCTh TpaHc(OpPMaToOPOB Ha MOJACTAaHIUMH BHIOUPAETCS C yYeTOM /J0ONYCTHUMOM Meperpy3Ku
B pexxume:

HOPMaJ/IbHOM

+aBapuitHOM

HOMMHAJ/IbHOM

XO0JI0CTOM

3a,ua1ma OTKPbITOr'0 THUIlA

Jatime pa3zeépHymbiii omeem Ha 60npoc

1) Kakue Kareropum HajA&KHOCTH 3/IeKTPOCHaO)XeHWsi morTpeduTtenei Bbigensier IIYD wu
KaKue Tpe0oBaHMA /I HUX /[0/DKHBI 00ecneunBaThbCs?

IIpasunbHblli omeem

Cornacho ITY3, pa3nuuatoT noTpebureneli epBoii, BTOPO U TpeTbeli KaTeropuii.



[TepBasi KaTeropusi [O/DKHa 00eCHeUMBATBCS TIMTAaHWEM OT [JBYX B3alMHO pe3epPBUPYEMBIX
VCTOUHUWKOB TIUTaHUs, a TIePepPbIB B I€KTPOCHAOKEHUH MEXIy 3TUMU MCTOYHWKAMH [JOIYCKaeTcsl Ha
BpeMs1 aBTOMaTUUYeCKOr0 MepeK/TI0YeHUs.

Bropast kareropusi Jo/pkKHa o00ecrieunBaThCsl TMUTAaHWEM OT JBYX B3aMMHO pe3epBUPYEMBIX
VICTOYHUKOB, a [lepepbIB NTMTaHUs [JOMTyCKAeTCsl HAa BpeMsl pyUHOr0 MepeK/I0YeHNs] MeXXy UCTOUHUKaMU.

TpeTbst KaTeropusi JO/DKHa 00eCrieunBaThCs MMUTaHUEM OT OJJHOTO MCTOUHMKA, a TMePePhIB MTUTAHUS
JIOTTyCKaeTcsi Ha BpeMsi He Gosiee 24 yacos.

2) N3 KaKuX 3TanoB COCTOMUT METO/UKA NMPOEKTHPOBAHHUA 3JIEKTPOCHA0KEHHUsI HACeJTéHHOT0

NMYHKTa (3/1eKTpruecKasi 4acThb)?
IpasunbHbili omeem

OrnipeziesieHre pacyéTHBIX HAarpy30K Ha BBOZAX 3/1aHUM U COOPY KeHUH

OmnpefienieHre MecTa pacIio/iOXKeHUs MOCTaHLUK U TPACCUPOBKA CEeTH

Pacuét mMomHocTel Ha yyacTKax CeTH

PacuéT 1 BbIOOp ceueHUsi MPOBOAHHUKOB

OmnpefienieHre NIOTephb HANPSDKEHUS B CETU

OrnpeiesieHre OTKIOHEHUS HaTIPSDKEHUs y TTOTpebuTesieit

Pacuét TOKOB KOPOTKOTO 3aMbIKaHUSI

Bri60op c1ioBol 1 KOMMYTAl[MOHHOM arrapaTyphbl MO/CTaHLUN

PN AW

3) Kak paccumtars Mex/jy(asHble TOKH KOPOTKOr0 3aMblKaHHs. 3anuiuure (opMyJIy
pacuéra TOKOB Tpéx(a3Horo u AByx(a3HOro KOPpOTKOro 3aMbIKaHHUs.

IIpasunbHblii omeem

CocraBuUTb CXxeMy 3aMellleHus 3/IeKTpUuYeckor ceTh. Orpeie/luTh CONPOTUB/IEHUS 3/1eMEHTOB CeTH.
[IpuBecTH CONpOTHB/IEHUS 3/IEMEHTOB CETU K YPOBHIO TOr'O HalpsDKeHHs, Ha KOTOPOM paCcCUMTHIBAETCS
TOK KOPOTKOTO 3aMblKaHMs. OmpefielMTh TOK KOPOTKOro 3aMblKaHus. I3 = x;Jz_h-’ rae Zx —

W

o
""lr_n:||

. .
COTNPOTHBJIEHHE LeTH [0 TOYKU KOPOTKOro 3aMblkanusi [~ = I

4) OnuumuTe MeTOAMKY pacuéra oAHO(a3HOr0 KOPOTKOro 3ambikanusa B cersx 0,4kB ¢
rJIyX03a3eM/IEHHON HeWTpaabl0 M 3anumure ¢opMy/jJy pacuéra oAHo(pa3HOro KOpPOTKOro
3aMbIKaHUA.

ITpasunbHbili omeem. CocTaBUTb CXxeMy 3amelljeHUs yeKTpruueckoit cetu 0,4kB 6e3 yuéra cetu 10
KB u Bbillle. Onpefie/IMTh COMPOTUBJIEHUS 37ieMeHTOB ceTU. Oripezie/iuTb TOK 0JHO(A3HOr0 KOPOTKOIO

(1 — Us
zl!-_l

- y (Rp+Ry )+ (Xgp+xy)®

3ambIKaHus. [1o ynipoiénHoi gopmysne: [

5) Kaxk omnpeseMTh 1OTepH HanpsDKeHMs B J/IKTPUUYECKONW CeTH Ha CTafMu
NMpoeKTUpPoBaHuA? UTo A/isi 3TOr0 HE00X0JUMO 3HATh M CKOJIBKO COCTaBJ/IsieT HOPpMa MOTephb?

IIpasunbHbili omgem. [1isi onipefiesieHus TIOTepPh HAIIPSDKEHUST Ha yyacTKax CeTh HeoOXO0AUMO 3HaTh
MOILIHOCTH Ha y4yacTKaxX CeTH, a TakKe COINPOTHB/IEHWS] MPOBOJHUKOB, M3 KOTODBIX BBI[IOJIHEHA CETb.

B Rg oy X
[ToTepu HampshKeHUsl B 3/IEKTPUUYECKUX CeTsIX He HODMUPYIOTCS. AU = —“—TU_Q-“—T - 100%
i

6) Kak paccuuTraTb noTepy aKTHBHOM U PeaKTUBHOMN MOIIHOCTU B JIMHUM 3/IeKTpPoMnepeAauu U
NMoTepH aKTUBHOM MOILIHOCTH B TpaHcdopmaTope?
IIpasunbHbili omgem. [ToTepy aKTUBHOM U PEaKTUBHOUW MOIIIHOCTH B JIMHUM 3/IeKTPOIIepejaum:



P: 2 P: 2
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[ToTepu akTMBHOM MOIIHOCTHU B TpaHchopMarope: 4P = APy + APy, - (ﬁ)

7) Kak onpe/jie/INTh NOTEPHU AaKTUBHOH YHEPruM B JIMHUM J/IeKTPONepeAaUYy B TeUeHHe roga?

IIpasunbHbili omgem. [Iyisi MAHWIA 3/1eKTpoIiepe/iaud MOTEPU OMPEAEeNSIOT UCXOAs U3 rpaduyKoB
Harpy3kyd 3UMHEro U JIeTHEr0 PEeXKUMHBIX JHEH, M0 KOTOPBIM CTPOSIT TOJ0BOM rpadMK TMOTpebIeHus
3/IEKTPO’HEPIUM TI0 TIPOJO/DKUTENIbHOCTH B TeueHWe rofa. Jlajee TIO0 TOay4eHHOMY Tpaduky

A — UI:_IZ . il
oripefiesisftoT [IOTePHA METOAO0M CpeJHeKBaAPaTUYHOW MOLITHOCTU. AW = ' Spxe 8760

8) Ilo kakuM MeTOAMKAaM NPOM3BOAUTCA PAcYéT MOIIHOCTel Ha yuyacTKax cetu JIJII kiaccoB
Hanpsokerui 0,4...35 kB 1 B uém ux cyrp?

ITpasunbHbili omeem. B snekTpuueckux cetsix 0,4...35 KB pacuéT MOIIHOCTel Ha yuacTKaX CeTU
BBLITIOJIHAIOT [IByMsl MeTojaMH: MeToJ, Ko3(h(HUILMeHTOB OJHOBPEMEHHOCTH U MeToJ, Ha/0aBOK.
[IpumeHeHMe TOro WM MHOTO METOZA 3aBUCUT OT COOTHOLLEHUSI MOIIIHOCTEN B pacCMaTpUBaeMor TOUKe
CeTH.

Ecim MolHOCTH B TOUKe IpUCOeJIVHEHUs OT/IMYAl0TCSl MeHee YeM B ueThbIpe pasa, TO [JjIs pacuéra
VICII0JIb3YIOT MeTO/, KO3((PULIMEHTOB OJHOBPEMEHHOCTH.

Ec/mm MOIITHOCTH B TOUKe TTPUCOeIUHEHHsT OT/IMUatOTCsl Oojiee ueM B YeThbIpe pasa, TO /IS pacyéra
WCIIO/Ib3YIOT METOZ Ha/0aBOK, Korja K OOJbIed MOIHOCTU TNpuOaBssieTcsi HajgbaBKa OT MeHbIlei
MOIIJHOCTH.

9) IlepeunciuTe OCHOBHBbIe KOHCTPYKIMM OMNOp, 0 Ha3HAaYeHUK MNpUMeHsieMble [Jisl
YCTPOMCTBA BO3/yLIIHON IMHUM 3/IeKTponepejaqu.

IIpasunbHbIli omeem: aHKepHble; TIPOMEXYTOUHbIe; YIJIOBble; KOHEUHble; OTBETBUTE/IbHBIE;
repexo/iHble.

10) [Ina yero mpuMeHsAETCHA 3KOHOMHYECKas MUIOTHOCTh TOKA M OT Yero OHAa 3aBHCHUT IIO
nyo9?

IIpasunbHbili omeem. IKOHOMHUUECKas TUIOTHOCTb TOKA MPUMEHSIETCS [/Isi pacuéTa SKOHOMHUECKOTO
ceueHust mpoBoza JISIT, 3aBUCUT OT MaTepuasa MPOBOJHUKA, er0 UCIIOJTHEHUS M UMC/la YaCOB Harpy3Ku B
TeueHue ro/ia.

11) KakoBbI noc/ie/j0BaTe/IbHOCTb OTK/II0UeHus TpaHcopmaropHoi noactanuuu 10/0,4 kB u
NnpaBua onepupoBaHus pasbeunuresiem 10 kB?

IpasunbHbili omeem

1) OTK/IIOUMTH aBTOMAaTUUeCKHe BbIK/IHOUaTeIN OTXOAALMX JIMHUN

2) OTkounTh pazbeguHuTe b B PY 0,4 KB 11 0CBOOOJUTE K/THOU MEXaHUUeCKOro 3amMKa ['MHoMaHa

3) Wcronb3ys K04 MeXaHU4YeCKOro 3aMka ['MHO/[MaHa, pa30/I0KMpOBaTh MeXaHW3M YTIpaBJieHUs
pasbeguHuTeneM 10 KB U BBIK/IIOUUTSD €ro.

[Ipu omnepupoBaHuM pa3befuHUTENEM C/elyeT MNpUZepKUBaTbCS MpaBUIa: OTK/IIOYald MeJJIeHHO,
BKJTIOUali OBICTPO.

12) OT uero 3aBUCHT TOK 0/{HO(pa3HOr0 3aMbIKaHMs Ha 3eM/II0 B iMHUM 10 kB?

IMpasunbHbili omeem. BenuuvHa TOKa 3aMblKaHUSI Ha 3eM/it0 B JIMHUKM 10 KB 3aBUCUT OT
COBOKYITHOM J/IMHBI BCEX 3/7IeKTPUYECKU CBSI3aHHBIX JIMHUM NPUCOeUHEHHBIX K JAHHOM MOJACTaHLMH, OT
YPOBHS1 HallpSDKeHUs, Y/ieIbHOM éMKOCTH JIMHUU U YaCTOThI TOKaA.



13) Kak ompepensieTcsi 4yBCTBUTE/JIbHOCTh aBTOMAaTHYeCKHX BbIK/IHOUaTe/N el /1A 3alUThl
muani 0,4 kB ¥ Kakyr BeJIMUMHY OHA /IO/DKHA COCTAB/IATD?

IMpasunbHbili omeem. YUyBCTBUTENLHOCTh aBTOMAaTHMUECKOTO BBIK/IHOYATE/sT  OTpeensieTcs
OTHOLLIEHWEM TOKa OAHO(A3HOr0 KOPOTKOTO 3aMblKaHWsI B KOHIL|e JIMHUM 10 OTHOLLIEHHIO K
HOMHHA/IbHOMY TOKY TeIUIOBOIO pacLeluTe/si aBTOMAaTUUeCKoro BbIkItouarens. [lomyueHHoe
COOTHOIIIeHHE Ha3bIBalOT KO3((HULIMeHTOM UyBCTBUTEILHOCTH, KOTOPBIN 0/KeH ObITh 60JIbIie TPEX.

ITKoc-1. CriocoGeH OCYIIeCTB/IATh MOHMTOPHHI TE€XHHMYECKOr0 COCTOSIHHSA 000py/0BaHHA
MOACTAaHINHU 3/IEKTPUYECKHUX CeTeH.

3afiaHMA 3aKPBITOT0 THIIA
BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema

1) OTK/I0HEeHHe YacTOThI B padoueM peXxumMe JOMyCKAeTCs B Mpejesiax:
+ 10,4 I'g

+1T'n

+2TI'n

51

2) 'aGapuToM Ha3bIBAeTCs1 PACCTOSTHHE MEXAY:

oropaMu

aHKePHBIMHU OIOPaMU

+IPOBOZIOM U 3eMJIEN

TIPOBO/IOM U JIMHM e TOPU30HTa B TOUKe KpeTlJieHUs TIPoBo/ja

3) Ec/iu B cocTaB moTpeduTeieii BXOAAT Y1eKTPponpueMHUKH | KaTeropuu, Ha CeKIIMOHHBIX
BBIK/IIOUATe/IfIX Npe/lycCMaTpuBaeTCs:

[1EB

+ABP

PITH

TT

3a,ua1ma OTKPbITOIr'0 THUIlA

Jatime pa3zeépHymbiii omeem Ha 60npoc

1) ITepeuncuTe OCHOBHBIE MOKa3aTe/IM KauecTBa 3/IEKTPUUYECKO# SJHepruu

ITpasunbHbili omeem. OCHOBHBIMHU T10Ka3aTe/sIMU KauecTBa 3/IeKTPUUYECKON SHePruM SIB/SFOTCS:
OTK/IOHEHWe HampspkeHWs, OTK/JIOHEHWe YacCTOThl, (QUIMKep HampsbkeHUs, HeCHHYCOU/JaJIbHOCThb
HamMpsDKeHWs, HEeCHMMEeTpPHUsl HarpsbkeHuss B OOJBIIMHCTBE C/IydaeB yuuTbiBaeMasi KoddduipieHTOM
HECHMMETPUHU TI0 HarpspKeHWI0 00paTHOM Moc/iejoBaTebHOCTH M KO3(PQUIMEHTOM HECUMMETPHH 10
HarpspKeHUIO HyJIeBOM MOC/Iel0BaTeIbHOCTH.

2) Uro Ha3bIBaeTCsl OTK/IOHEHHEM HAMNPsHKeHHsl B JIeKTPUUECKOHM CeTH, A/l KaKUX TOUYeK
CeTH ero onpeje/siioT ¥ B KAKMX PeXXUMaX, CKOJIbKO COCTaBJ/isieT HOPMa OTK/IOHeHHsI HaNpPsHKeHus?

IMpasunbHbili omeem. OTKIOHEHHEM HarpshKeHUsT Ha3bIBaeTCsl OT/Inure (GaKTHUeCKoro HarpsKeHUs
B /IaHHOW TOYKe CeTH OT HOMMHAJbHOTO HamlpsbKeHWsi BbIpa)KeHHOe B mpoleHTax. OTKIoHeHUe
HanpsDKeHUst B CETH OTPeJessioT /i yAanéHHOro rnoTpebutess B pexxume 100% 3arpysku ceTH U Ajist
O/mKakIero K IoJCTaHIMM TOTpeOuTens B pexxume 25% 3arpy3ku ceTH. OTK/IOHEHUsS] HampsDKeHHs
JO/DKHO HaXOAUThCA B npefenax +10%.



3) Uto Ha3bIBaIOT NoTepel HANPsHKeHUs B J/IEKTPUYECKOM ceTH?
IIpasunbHblli omeem. IloTepeill HampspKeHUs B 3/€KTPUUECKOM CeTH HasblBalOT anreObpanvyeckyro
Pa3HOCTb HalpsDKeHWH B Havasle U B KOHLIe JIMHUU 3J/IeKTpoliepe/iayuu.

4) B uem otsimune CHUII 1, CUII 2, CAUII 3, CHII 4?

IpasunbHbili omeem

CUII 1 — npumensietcs ajis ceteld 0,4kB, nMeeT HeCyllyI0 HY/IeBYIO0 HEU30/IMPOBAHHYHO XKUITY.

CUII 2 — npumensietcs ajist ceteid 0,4kB, MeeT HeCyl11y0 HYJIeBYIO U30/IMPOBAHHYIO XKUITY.

CUIT 3 — mnpumensiercs ansa cered 10kB, B otmuuu ot CUIT 1, CUIT 2, CUII 3 sBasercs
OIHO>KUJIbHBIM.

CUIT 4 — mnpumensietcs ayisi ceteid 0,4kB, yirobasi M30/MpOBaHHAS JKWJA SIBJSETCS HECYILeH,
TPUMEHSIeTCS /11 BBOJOB B 3[jaHUSI U COOPY KEHUSI.

5) KakoBbI IpenMy1iecTBa U HeJ0CTaTKN BaKYyMHBIX BbIK/IIOUaTe/Ied nepes Mac/aAssHbIMH?

IIpasunbHbili omeem. BakyyMmHble BBIK/IIOUYAaTeMd KOMIAKTHeH, UIMelOT MeHbLIWI Bec, He TpeOyoT
o6cmyKUBaHUs, 9KOJOTUYHEI, MoKapobe3omnacHbl, 06/1aJal0T OO/BIIUM LIMK/IOM BK/IFOUEHO-OTK/TFOUeHO
cebiie 20000 TeiC pa3. HepocraTkoM sB/sieTCsl pe3Koe IpepblBaHMe TOKa, YTO MOXKeT IIOBJ/Ieub
BO3HUKHOBEHHE KOMMYTAaLIMOHHBIX ITepeHanpsyKeHUH B 3/IEKTPUUeCKOM CeTH.

6) Kakum o00pa3oM H B KakKHX IMpeje/ax MOXHO OTpPery/JiMpoBarb HampsDKeHHe Yy
noTpeduTesiei Ha mojctaniuu 10/0,4 kB?

IIpasunbHbili omeem. HaripsbkeHHWe Ha TIOACTaHLMU peryaupyeTcs Tiepekmouatesiem [16B
TIOCPeAICTBOM HM3MeHEeHMsI KOJIMYeCTBa BUTKOB TIEPBUYHON 0OMOTKHM TpaHcdopmaropa. ITEB mno3BossieT
MeHATh HalpspKeHHe C 1arom B 2,5% B ripefiesiax £5% 0T HOMHUHAJILHOTO.

7) IlosicauTe, uTo 3aiuM@poBaHo B MapKe TpaHcdopmaropa?

ITpasunbHbili omeem. B Mapke TpaHchopMaTopa yKa3bIBaeTCs:

riepBasi OykBa 03HauaeT TUM TpaHChopMaTopa: Tpexdas3Hbiii, oAHO(a3HbIN, aBTOTpaHCHopMaTop;

BTOpas U TMocC/ieAyromye OyKBbI YKa3blBalOT Ha CHoOCO0 OXJaKZeHWs TpaHC(hOopMaropa, THIT
OXJ/1aJiuTesIs, Ha/lnure WIA OTCYTCTBUE ero NPUHYAUTE/IbHON LIUPKYIALNY;

nocnefHsisi OykBa ykasbiBaeT Ha Hanmuude PITH, a Takke wucriosHeHMe OOMOTKM HHM3KOTO
HaTpsDKeHUsT;

Noc/ieiyrolye nepeble HUQPbI YKa3bIBalOT MOLIHOCTE B KBA;

BTOpble LM(pPbHI Yepe3 KOCYH) UYepTy yKa3blBalOT KjacC HampsbkeHWss OOMOTKM BBICIIEro
HarpspKeHUs TpaHC(opMaropa;

rocseHue OYKBBI U LIU(PHI YKa3bIBaIOT KIMMaTHUeCKOe UCTIO/THeHHe U KaTerOpyio pa3MelleHMUsl.

8) Kak ocymiecTB/isieTcsi MpoOBepKa BbIOPAHHBIX CeYeHWH MPOBOJHUKOB Ha MEXaHUYECKYH
npoyHocTs 1o 11y 3?

ITpasunbHbili omeem. BribpaHHOe ceyeHre CPaBHUBAETCS C JJOMYCTUMbIM MUHUMA/IbHBIM CeUeHHeM
npuBeieHHbIM B [IYD B 3aBUCMMOCTM OT K/jacca HampspKeHWs JIMHWW, TWMa MpoBOJAa U palioHa M0
rOJIONIENy.

OkoHuaTeNbHbIE  pe3y/ibTaThl  00yueHus  ((pOpMHUpPOBAaHMS  KOMIIETEHIMM)  OIpeJessioTCs
TIOCPeZICTBOM TiepeBozia 0aioB, HAOpaHHBIX CTYAEHTOM B IPOLIECCe OCBOEHUS UCLIMTUINHBI, B OL[eHKU:

— 6a30BbIii ypoBeHb CHOPMHPOBAHHOCTH KOMIIETEHLIUA CUUTAETCS AOCTUTHYTBIM €C/IA pe3yJbTaT
00yueHUs COOTBETCTBYET OLIEHKE «yZI0BIeTBOpUTE/bHO» (50 10 64 pelTHHTOBBIX OasiioB);

— TIOBBIIIIEHHbIN YpPOBeHb C(HOPMHUPOBAHHOCTH KOMITETE@HI[UHM CUWTAeTCS [JOCTUTHYTBIM, eC/u
pe3y/abTaT 00yueHUs] COOTBETCTBYET OLleHKaM «XOpoiio» (65-85 peWTHHrOBbIX 0asioB) U «OTJTUUHO»
(86-100 peUTUHTOBBIX OasIOB).



4 TIOPSAIOK ITPOBEJEHUSA IIOBTOPHOI
IMPOMEXYTOUYHOHN ATTECTAIINA

dopma NpoOMeXXyTOUHOW aTTecTalvy M0 JUCLUIUIMHE 5K3AMEH.
[ToBTOpHAsi MpOMeXyTOYHas aTrTecTalys IO [AWCLUIIIMHE TPOBOJUTCS C MCIO0Jb30BaHUEM
3aZlaHui /11 OLIEHKW C(OPMHUPOBAHHOCTU KOMITETEHIM Ha 0a30BOM YpOBHe IO BCEM MOZYJISIM,

BXOJAIWM B CTPYKTYPY AWCLUIIVIMHEI 34 CEMECTP, 10 UTOraM KOTOPOT'o CTYA€HT MMEET dKaJeMHUUECKYHO
3d4/10/DKEeHHOCTbD.

Taonuna 8 — Kpurepun orneHKu ¢()OpMHPOBAHHOCTH KOMIIETEHI[UH 10 KYPCOBO# padoTe

Kpurepuu orjeHvBaHus CpOPMHUPOBAHHOCTH
KOMIIeTeHLIMM (UaCTHh KOMITeTeHLIUM)

Ha 6a30BOM ypOBHE
COOTBETCTBYET OIL[eHKe «yA0BIeTBOPUTELHO»
50-64% oT MakCcUMaaLHOro 6asia
CTyaeHT, B OCHOBHOM, 3HaeT MaTepuall 1o Teme,
OTBeYaeT Ha M0CTaB/IeHHbIe BOMIPOCHI, BHITIOTHUII

Koj 1 HauMeHOBaHMe UHIMKaTOpa
JIOCTVD>KeHUs1 KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

NO-1lonk4 Mcnosb3yetr MeToApl aHamv3a U
MO/Ie/TMPOBaHusl IMHEWHBIX Y HeJIMHeHHbIX
L{eriel TOCTOSTHHOT'O Y [IepeMEeHHOr0 TOKa.

L " KypCOBYIO paboTy /10 KOHIIa cemecTpa, cobmoas
A-2omk-4 McTOL3yeT METO/EI pacieTa METO/IUKY MTPOEKTHPOBAHUS CUCTEMBI
TEPEXOAHBIX TPOLECCOB B ICKTPIHIECKHIX 3/IeKTPOCHA0XKeHUsI HAaCe/IEHHOTO MyHKTAa, PaCyeThl
LIeMsIX TTOCTOSTHHOTO U TTepeMeHHOI0 TOKa. p YHKT4, p
WI-3ork.4 [[PUMEHSIET 3HAHUs TeOPHY TPOU3BeJI C HeJjoueTaMu, CaMOCTOSITETbHO UX
3/IEKTPOMAarHUTHOTO TTOJISI U 1[eTiei C WCIIpaBU/I; MOXKET UCM0JIb30BaTh METO/IbI aHa/IU3a U
pacripe/ie/leHHbIMHU TTapaMeTpaMu. MO/e/IMPOBaHUS JIMHEWHBIX U HeJIMHEeUHBIX Liernei

N [O-4onk-4 JeMOHCTpUpYyeT [oHMMaHue
MIPUHLIUIA JeNCTBUS 3/1IeEKTPOHHBIX
YCTPOWCTB.

N O-50nk-4 AHanu3upyeT yCTaHOBUBILKECS

IMMOCTOAHHOI'O U IT€EPEMEHHOI'0 TOKd; MeTOAbI pdCUeTa
rnepexoJHbIX IMPpOLeCCOB B 3JIGKTPUUECKHX LEIIdX
IMMOCTOAHHOI'O U ITIeEPEMEHHOI'0 TOKa, IIPUMEHSATDH

6 3HAHHWE T€OPHHU 3JIEKTPOMarHUTHOI'O I10JIA U HEHEﬁ C
PEKUMbI pabOTRI TpaHC(i)OpMaTOPOB 1 pacripege/ieHHbIMU I1dpaMeTpaMH, JEMOHCTPHUPYET
3JIGKTPUUECKHX MAIIHWH, UCIIOJ/Ib3YyeT <
IMOHMMdHHKEe IMPpUHLUIIa e CTBUA 3/IEKTPOHHBIX
3HAHHUE UX PEXXHNMOB pa6OTbI n o
XapaKTepUCTHUK. YCTPOUNCTB; ITOHMMaHHe IIPUEMOB daHAJ/IN3d
M,Z[‘GOHK-4 HPI/IMEHHET 3HaAHUS CI)YHKL[I/Iﬁ u YCTaHOBHUBIINXCS PEXXHUMOB paGOTbI

OCHOBHBIX XapaKTepPUCTUK 3/IeKTPUUeCKUX | TPAHC(OPMATOPOB U 3/IEKTPUUECKUX MAIIIWH, 3HAHKe
Y 3JIEKTPOHHBIX arfapaToB UX peXXUMOB PabOThl ¥ XapaKTePUCTHK; 3HaHHUe
N 1-21koc-1 PaccunThiBaeT mapaMeTphbl (bYHKI[MI ¥ OCHOBHBIX XapaKTepUCTHUK

9/1eKTPO0OOPY JOBaHHSI CHCTEMBbI 3JIEKTPUUECKUX U 3/IeKTPOHHBIX arlrapaToB; IIPUEMOB
3JIEKTPOCHA0>KeHHUST 00beKTa

VI3 P 5 pacuera rapameTpoB 3JIeKTPO0O0PYA0BaHUS
A1-3 1iKoc-1 PaccunThIBaeT peXKUMbL paboThl | ran 3/1eKTPOCHA0KeHHsT 00bEeKTa U PeXXUMOB
CHCTEeMBI 3/IeKTPOCHA0KeHHsT 00BeKTa
VITT-4 roc-1 OBGECTICUMBACT 3a/]aHHbIe pabOTHI CUCTEMBI 3/IEKTPOCHAOKEeHUST 00BEKTa;
B ocC-
MapaMeTpbI PeXKitMa paboThi CHUCTeMBb NIpHUeMOoB 00ecrieueHHst 3a/laHHbIX TTApDAMETPOB

9JIEKTPOCHA0XKEeHHUsI 00beKTa peXxuma paboThl CHCTEMBI




Tabmuna — Kputepuu oneHKH copMHPOBAHHOCTH KOMIIETeHIUH

Kop v HauMeHOBaHMe MHAWKATOPA JAOCTHXKEeHHUs
KOMIeTeHLIUU (4acTH KOMIIeTeHL[1H)

KpuTepuu orieHrBanusi chOpMHUPOBAHHOCTH
KOMIeTeHLIUA
(yacTu KOMITeTEHLIUN)

Ha 6a30BOM YpOBHE

COOTBETCTBYET OIIeHKE «Y/IOBJIETBOPUTETLHO»
50-64% oT MakCHMaILHOro Oasia

N-1lonk-4 Vcrions3yer MeToAbl aHaM3a
Y MOZle/TUPOBaHUS JIMHEWHBIX U HeJIMHeNHBIX
1jeriell TOCTOSIHHOT'O U IepeMeHHOoro Toka. 1/I-
2omnk-4 Vcnonb3yeT MeTobI pacyeTa
NepexO/iHbIX IPOLIeCCOB B JIEKTPUUECKUX Lielnsax
IIOCTOSIHHOI'O U IepeMeHHOro Toka. M/1-3onk-4
IIpumeHsieT 3HaHUS TEOPUU 3/IEKTPOMArHUTHOI'O
T0JIS1 U LieTield ¢ pacripe/ie/leHHbIMU
napameTrpamu. /J-4omnk-4 JleMoHCTpupyeT
MOHKMMaHMe TIPUHLINIIA 1eHCTBUS 3/1eKTPOHHBIX
ycrpoiictB. U1-50mk-4 AHa/IM3upyeT
yCTaHOBUBIIIECS PeXXUMbI paboThI
TPaHC(OPMAaTOPOB U 3/IeKTPUYECKUX MAIlLIUH,
WCTIO/NIb3yeT 3HaHUe UX PeKUMOB paboThI U
xapakTepuctuk. MJ1-6onk4 IIpuMeHseT sHaHUS
(GYHKLMN 1 OCHOBHBIX XapaKTepPUCTUK
3JIEKTPUYECKUX U 3/IeKTPOHHBIX arraparos. /-
1nKoc-1. OCyl1LleCTB/IsIeET MOHUTOPUHT
TeXHUYECKOI'0 COCTOSIHUSI 000py/J0BaHuUsI
MO/ICTaHLMi 3neKTpuueckux cetel. UJI-2mkoc-1
PaccuntbiBaeT rnapameTpsl
5/1eKTPO0O0DPYJ0BaHUSI CUCTEMBI
s/ekTpocHabkeHust oovekra. /-3 nkoc-1
PaccuuThiBaeT pe>KUMbI pabOTHI CHCTEMBbI
3/1eKTpocHabkeHust oobekra. /-4 nkoc-1
OobecrieurBaeT 3a/jJaHHbIe TApaMeTPhI peyKUMa
paboThI CUCTEMBI 37IeKTPOCHA0KeHUsT 00BeKTa

CTyieHT, B OCHOBHOM, 3HAeT MaTepuasl 1o TeMam
JMCLMTUTUHBL, OTBEYaeT Ha MOCTaB/IeHHbIe BOIPOCHI,
3HaeT MEeTO/MKY TIPOEKTHPOBAHUSI CUCTEMBI
3/1eKTPOCHA0KeHHsI HaceJIEHHOTO TTYHKTa, Ha
0a30BOM ypOBHE MOXKET MCIO/Ib30BaTh METO/IbI
aHa/M3a ¥ MOJIeTUPOBaHUS JIMHEWHBIX U
HeJIMHEeWHbIX LieTTel MOCTOSTHHOTO U TIePEMEHHOT0
TOKa; METOZbI PacyeTa Mepexo/iHbIX MMPOLIeCCOB B
3/IeKTPUUECKUX LIETISIX TOCTOSIHHOTO ¥ TIepPeEMEeHHOT0
TOKa, TIPUMEHSITb 3HAHUE TeOPUH
3/IeKTPOMarHUTHOTO TI0JISI U Lereit ¢
pacripefie/ieHHbIMU TIapaMeTpaMH, A€MOHCTPUPYeET
TOHMMaHHe TIPUHIIUIIA AeHCTBYS 37IeKTPOHHBIX
YCTPOICTB; MOHUMaHKe IPUEMOB aHa/13a
YCTaHOBUBLIUXCSI PEXKUMOB PabOTHI
TpaHC)OPMATOPOB U IeKTPUYECKUX MAIIWH, 3HAHUEe
UX PeXXMMOB pabOThI U XapaKTePUCTHK; 3HaHUe
(YHKLUI 1 OCHOBHBIX XapaKTePUCTHK
3/IeKTPUUECKUX M 3JIEKTPOHHBIX arlliapaToB;
TIPUEMOB pacyeTa rmapamMmeTpoB
3/1eKTPO00O0DPY/JOBaHHUST CUCTEMBI 37IEKTPOCHA0KeHHsT
00BbeKTa U peXKUMOB pabOThI CUCTEMBI
3/1eKTpOCHabKeHus1 00beKTa; prueMoB obecriedeHust
3a/laHHBIX TIAPaMETPOB PeKMMa PaboThl CUCTEMBI;
TOTOB OCYIIIECTBJISATh MOHUTOPHHI TEXHUUECKOTO
COCTOSTHUS1 000PY/10BaHUsI TTO/ICTAHLUIN
3JIEKTPUUECKHMX ceTel
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