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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro OCBOEHUS AUCIUILTHHEI « DJIEKTPOIHEPTETHIECKUE CHCTEMBI I CETH) SABIIAETCS (JOpMHUPOBaHME 3HAHUH, yMEHUH U
HaBBIKOB B 00JIACTH KOHCTPYKTHBHOTO BBINOTHEHHS], pacueTa peKMMOB pabOThl, IPOSKTUPOBAHUS U PETYIHPOBAHUSL
MapaMeTPOB DJIEKTPOIHEPTETUYECKUX CHCTEM M CETEH B COOTBETCTBHH C TEXHUYECKUM 3a1aHHEM U HOPMAaTUBHO-
TEXHIMYECKOH JOKYMEHTAIelH, COOIoIas pa3IndHble TEXHHIECKHEe, SHepro3(heKTHBHbBIE M YKOJIOTHIECKHE TPeOOBaHN,
MEPONPUATHA 110 CHUKECHUIO [I0TEPh MOIHOCTH U 3JIEKTPOIHEPIHHU B JEKTPUUECKUX CETAX.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.B

2.1 | TpeGoBaHusl K IpeIBAPHTEIbHOI IIOATOTOBKE 00y4aIOLIErocs:

2.1.1 | OcHOBBI IPOEKTHON AEATEIBHOCTH

2.1.2 | [IpueMHUKH U TOTPEOUTEIH JICKTPOIHEPTHU CUCTEM AIICKTPOCHAOKCHUS

2.1.3 | OGast sHEpreTHKa

2.1.4 | TeopeTruecKkre OCHOBBI 2JEKTPOTEXHUKU

2.1.5 | Dnekrpobe3onacHOCTh

2.2 | JMCHMILUTMHBI M IPAKTHKH, [JIs1 KOTOPHIX OCBOECHHE TAHHOM TNCIHILTMHBI (MOTYJIs1) HEOOXOTUMO KaK
npeaiIecTBYIOIIee:

2.2.1 | MaremaTideckue 3a/1aqi SHEPTETUKU

2.2.2 | OCHOBBI ANEKTPOMArHUTHOW COBMECTUMOCTH

2.2.3 | IlepexomHble MPOLIECCHI B AJIEKTPOIHEPTETUYECKUX CUCTEMAX

2.2.4 | Penelinas 3aluTa U aBTOMAaTU3aLMs JIEKTPOIHEPIETUYECKUX CUCTEM

2.2.5 | OxoHomuka

2.2.6 | DnexTpoCTaHINK Ha OCHOBE BO30OHOBIISIEMBIX HCTOYHIKOB SHEPTUH

2.2.7 | UmxeHepHOe KOMITBIOTEPHOE MOJICITUPOBaHHE

2.2.8 | MoHTax M 3KCILTyaTalysl CHCTEM 3JIEKTPOCHAOXKEHUS

2.2.9 | Hayuno-uccnenoBatenbsckas padbora

2.2.10 | OcHOBBI HAYYHBIX MCCIEIOBAHUIA

2.2.11 | OcHOBBI 3KCIUTyaTaIlMy CUCTEM NICKTPOCHAOKCHHUS

2.2.12 | IlpenaumnomMHas IpakTUKa

2.2.13 | [IpoekTHpOBaHHE CUCTEM IICKTPOCHAOKECHUS

2.2.14 | CynoBble aBTOMaTU3UPOBAHHBIC AIEKTPOIHEPTETUUECKUE CUCTEMBI

2.2.15 | DnexTpoMaruuTHast COBMECTUMOCTD B JIEKTPOIHEPTETHKE

2.2.16 | MoaenupoBaHue IEKTPOIHEPTETUUECKHUX U IIEKTPOTEXHOIOTHUECKUX KOMILIEKCOB

2.2.17 | CynoBble aBTOMaTU3UPOBAHHBIE SJIEKTPUUECKUE CTAHLIUU

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

IIK-2: Cnoco0eH BHINOJHATH PadoThl N0 pa3padoTke U 0(h)oPMJIEHHIO IPOEKTHOMH JOKYMEHTALIMU HA 3J1eKTpoceTeBbie
00BbEKTHI H KOMIUICKCbI, B TOM YHUCJI¢ HA aBTOMATU3HPOBAHHBIC CUCTEMbI YIIPABJICHUA, KOHTPOJA U 3alIIUTHI
3JIEKTPOCETEBOIr0 00bEeKTa

I1K-2.1: CrnocobeH pa3pabaTsIBaTh pa3zelibl TEXHUIECKOTO 3aJaHHs HAa CTPOUTEIBCTBO U PEKOHCTPYKIIHIO 3JIEKTPOCETEBOTO
00BEeKTa U €ro aBTOMATU3MPOBAHHBIX CHCTEM YIIPABICHUS, KOHTPOJS U 3aIIUTHI B COCTaBE TPYIIIBI pa3paboTINKOB

[IK-2.2: CriocobeH pa3pabaTsIBaTh TEKCTOBYIO M Fpa(pUUecKyro YacTH NPOEKTHOH JOKYMEHTAI[H Ha CTPOUTENIECTBO U
PEKOHCTPYKIIMIO JICKTPOCETEBOr0 00BEKTa U €r0 aBTOMATH3UPOBAHHBIX CUCTEM YIIPaBICHHs, KOHTPOJIS U 3aLUTHI

IIK-3: CnniocoGeH BbINOJIHATH HH/KEHEPHO-TEXHUYECKOe CONPOBOKIEHHE AeSITeTbHOCTH M0 TEXHUYECKOMY 00CTYKUBAHUIO
000py10BaHUS MOACTAHIMIA JIEKTPUYECKHUX ceTeil

TIK-3.2: Crioco6eH BBINONHATE 000CHOBaHME INIAHOB M MIPOTPaMM TEXHHUECKOTO 0OCITYKUBAaHUSI U pEMOHTa 000pyIOBaHUS
HO/ICTAHIINH SIEKTPHIECKHUX CeTel




ITK-4: Cnoco0eH ynpap/siTb TeXHOJIOTHYECKHM PE:KMMOM PAGoThI 3J1eKTPOYCTAHOBKH H (MJIM) IKCILIyaTALMOHHBIM
COCTOSIHHEM 3JIeKTPOCeTeBOro 00beKTa

ITK-4.1: CnocobeH y4acTBOBATh B IPOLECCE YIPABICHUS TEXHOJIOTHIECKIM PEKUMOM PAOOTHI SJICKTPOYCTAHOBKH U (YLITH)
OKCIUTyaTallMOHHBIM COCTOSTHUEM 00BEKTa DIICKTPOCETEBOTO X035 CTBA U BHIITOIHATH KOHTPOJIS MPOBEICHUS paboT Ha OOBEKTE

[1K-4.2: CriocoOeH poBOIUTE MEPOIIPUATHS 110 MIPEAYNPESKACHHIIO U IPEAOTBPAIICHHUIO PA3BUTHS HApYIICHHS HOPMaJIBHOTO
pexuMa paboTHI ANEKTPOYCTAHOBKU U IIPOBOJUTE PaOOTHI 110 JTUKBUAAIIMU HAPYIIEHU HOPMAJIbHOTO PeXXUMa paboThI
3NEKTPOYCTaHOBKU

B pesyibrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1 | Texuudeckue, 3HEProdPPEKTUBHBIC U TEXHOJIOTUICCKUE TPEOOBAHMSI, IPEABABISIEMbIC TIPH MPOCSKTUPOBAHUN
SIEKTPUYECKUX CeTeHl.

3.1.2 | CXeMbI 3JIEKTPOIHEPTETHYSCKUX CUCTEM, CETEH W IMOJICTAHIINH, TapaMeTPhl M PEKUMBI OCHOBHOTO 000pPYI0BaHHUS
JIEKTPUYECKUX CETEH U MOACTaHIUI.

3.1.3 | OcHOBBI aHANN3a PEXUMOB U SKCILITYaTalUU IEKTPUYECKUX CUCTEM U CETEH.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh Pa3JIMYHBIC METOABI U CPCACTBA IPH IMTPOCKTUPOBAHUHN DJICKTPUICCKUX ceTeil.

3.2.2 | Ucnionb30BaTh COBPEMEHHYIO BEIYUCIUTENbHYIO TEXHUKY 7SI aHaji3a PEKUMOB M OKCIUTyaTalluy 3JIEKTPUUECKUX CHCTEM
M CeTel.

3.3 | Bragern:

3.3.1 | Meronamu npoeKTUPOBAHUSI ANEKTPUUECKUX CETE B COOTBETCTBUU C TEXHUUECKUM 3a/laHHEM.

3.3.2 [ Pa3pabaTbIBaTh MEPOIPUATHUS 110 CHIKEHHIO IOTEPh YJHEPTHU B HIEKTPHUECKUX CETS.

3.3.3 [ MerogaMu 1 METOAWKAaMH BBIOOpA U IIPOBEPKH OCHOBHOTO 00OPYIOBAaHMS SJIEKTPUIECKUX CETCH.

4. CTPYKTYPA JUCHOUILIAHBI (MOLY.JI5T)

Bun HaunMeHoBaHMe pa3ie10oB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT

Paznen | Pasgen 1. XapakTepucTHKH U mapaMeTpbl 3JIEMEHTOB
3J1eKTPOIHEPTeTHYECKOil CHCTEMbI

Jlek XapakTepUCTUKH U TTapaMeTPhI JIEMEHTOB AJIEKTPOIHEPTreTHIECKON 5 10 JIL.1J12.1 0
cucteMsl /JIex/
IIp Pacder u aHanM3 MapaMeTPOB CXEM 3aMEICHUS BO3AYIIHBIX U KaOCTBHBIX 5 2 JI1.1J12.1 0
TMHUHR nekTponepenayu /IIp/
IIp JIByx0OMOTOYHBIE TPaHCPOPMATOPHI B dNEKTpHYecKuX cetTsix /I1p/ 5 2 JI1.1J12.1 0
IIp TpexoOMoTOoUYHBIE TPAaHC(HOPMATOPBI i ABTOTPAHC(HOPMATOPHI B CXEMAX 5 2 JI1.1J12.1 0
3NIEKTpO3HepreTHdeckux cucrem /IIp/
Cp XapaKTepUCTUKH U IIapaMeTphl 3JIEMEHTOB JIEKTPOIHEPIeTUUECKOM 5 6 JI1.1J12.1 0
cucremsl /Cp/ 93
Paznen | Paszpes 2. Pac4ér peskuMoB 3JIGKTPHYECKHX ceTel
Jlex Pacuét pexxumoB snekTpuueckux cereit /Jlex/ 5 10 JIT.1J12.1 0
IIp Pacuét ycTaHoBUBLIETOCS PEXUMA JIMHUU HIIEKTPOIEpelaun IIpU 5 2 JI1.1J12.1 0
Pa3NIUYHBIX CTIOCO0ax 3aJaHus UCXOIHBIX JaHHBIX /I1p/
IIp Pacuét sanekTpuueckoro pexuma ceTH, coaepiKallel pa3auyHble HO- 5 2 JI1.1J12.1 0
MUHaIbHBIE HanpspkeHus /Tlp/
IIp PacuéT ycTaHOBHBILIETOCS PEXKMMa 3aMKHYTOH 31ekTprueckoit cetu /T1p/ 5 2 JIT.1J12.1 0
Cp Pacuét pexxumoB anekTpudeckux cereit /Cp/ 5 10 JIL.1J12.1 0
93
Pazgen | Paspes 3. AHaIM3 pe:kUMOB Pa0dOThI JICKTPHYECKUX CHCTEM
Jlex AHanm3 pexXnMOB pabOTHI TEKTPUIECKHUX cucTeM /JIek/ 5 8 JI1.1J12.1 0
IIp Bri6op komneHcHpytomux ycrpoicts /I1p/ 5 2 JI1.1J12.1 0
Cp AHaIM3 peXUMOB pabOTHI ANeKTpudeckux cuctem /Cp/ 5 10 JI.1J12.1 0
33
UKP Ox3zamen /MKP/ 5 4 JI.1J12.1 0

Paznen Paznen 4. KadecTBo 3/1eKTpHYecKOii JHEPTrUU U ero odecnevyenune

Jlex KauecTBo anexTpryeckoi 3Hepruu u ero obecnedenue /JIex/ 6 6 JI1.1J12.1 0

JIab HccnenoBanne MOJeIH IMHUHN 3JIeKTporepenadH, Tpaachopmaropa /J1ad/ 6 2 JI1.1J12.1 0




JIab Pacyer pexxMMOB MakCUMAaJIBHBIX HArPY30K U OalaHC peaKTUBHOM 6 2 JI1.1J12.1

motHocTtH /J1a6/ 21
JIa6 HatypHoe MoienMpoBaHue YCTAaHOBUBILETOCS PEXHUMA PabOTHI (ha3bl 6 2 JIL.1J12.1

ANEKTPHUYECKON CETH ¢ OTHOCTOPOHHUM TUTaHueM. /J1ad/ 31
Cp KagecTBo anextpudeckoit sHepruu u ero obecreuenue /Cp/ 6 23 JI.1J12.1

Paznen | Pa3gen 5. MeponpusTusi 10 CHHKEHHUIO NOTEePb AKTUBHOM MOIIHOCTH
U JHEPIHM B JIEKTPUYECKUX CHCTEMAX

Jlex MeponpusTus 0 CHUXEHUIO TOTeph aKTUBHOW MOIIHOCTY M SHEPTUHU B 6 12 JI.1J12.1
AMEKTPHUECKUX CH-cTeMax /JIek/

Jla6 HatypHoe MofeTMpoBaHue YCTAHOBUBILETOCS PEKHUMA PabOTHI (ha3bl 6 2 JIL.1J12.1
AIEKTPHUYECKON CETH C JBYCTOPOHHUM MUTaHueM /J1ab/ 21

JIab IIporonbHas 1 monepedHast KOMIICHCAIINS PEaKTUBHOW MommHOCTH /J1a6/ 6 2 JI1.1712.1
31

JIab PerynupoBanue HanpspKeHUs] K3MEHEHHEM BO30Y)KICHUSI CHH-XPOHHOTO 6 2 JIL.1J12.1
rereparopa /J1ao/ 31

Cp MeponpusaTus 10 CHUKEHUIO IOTEPh AKTUBHOW MOIHOCTU M 3HEPTHUU B 6 23 JI1.1J12.1

anekTpuueckux cucremax /Cp/

Paznen Pa3nen 6. TexHUKO-9KOHOMUYECKHE PACYETHI JIEKTPUYECKOI ceTH

Jlex TexHNKO-?KOHOMHYIECKHE PACUETHI MEKTpUUecKoii cetn /JIex/ 6 6 JI1.1J12.1

JIab HartypHoe MozenupoBaHie YCTAaHOBUBILETOCS PEKHMa paboTHI 6 2 JI1.1J12.1
TpexQaszHOH IEKTPUUECKON CETH C OAHOCTOPOHHUM MuTaHueM /J1ab/ 21

Cp MeponpusTHsi 10 CHIYKEHHIO TIOTEPh aKTUBHON MOITHOCTH M SHEPTUU B 6 25 JI1.1J12.1

aNeKTpruecKkux cuctemax /Cp/

Pazpen | Paspen 7. Bbi0op cxeM npucoeMHeHUs K CeTH HOBBIX M pacIIMpeHus
CYLLECTBYIOIIMX IOHMKAOIIMX MOICTAHIMIT

Jlex Br160p cxeM MpUCOeTUHEHHS K CETH HOBBIX U PACIIUPEHHUS 6 4 JI1.1J12.1
CYLIECTBYIOLINX ITOHMPKAIOIINX MOACTaHIMH /JIex/

Cp Bb100p cXeM MPUCOSTUHEHUS K CETH HOBBIX U PACIIUPEHUS 6 23 JIL.1JI2.1
CYIIECTBYIONIUX TOHIDKAIOMUX ToacTantmid /Cp/ 23
HKP 3auet /UKP/ 6 8 JI1.1J12.1

5. COAEPKAHME ANCLHUILIAHEBI (MOAYJIST)

Tema 1. XapakTepUCTUKU U TAPaMETPBhI JJIEMEHTOB JIEKTPO3HEPreTU-4eCKOU cucTeMsl [1,2]

OOmue 3agaun AMEKTPOIHEPreTHKU. [1epCreKTUBEI 1 OCHOBHBIE TPOOIEMBI PA3BUTHUS U SKCILTyaTalluU 3I€KTPOIHEPTEeTUKY.
DHepreTHyecKas M 3JIeKTpHIecKas cucreMa. TeXHUKO-3KOHOMHYECKHE MPEHUMYIIECTBA CO3JaHHs SHEPTOCUCTEM U UX 00beANHEHHUI.
DnexTpuUecKue CeTH U NX Kiaccupukanusi. CucreMooOpasyronye, MUTAOIMNE U paclpeeNuTeIbHbIC ITEKTPUIECKHIE CeTH, X
MECTO H POJIb B AIEKTPHUIECKUX CHCTEMaX. BHUIBI 2JIeKTPOYCTaHOBOK M MX HOMHHAIBHbIEC ITapaMeTpsl. OCHOBHBIC 33aJa4l Pacu&ToB
anekTpuueckux cereil. CxeMbl 3aMeIleHNs BO3AYIIHBIX U KaOeIbHBIX JTUHHM, ONpeaeNIeHue MapaMeTpoB cXeM 3aMeleHus. JInauu ¢
pacrierni€HHBIME TIpoBoiaMu. [loTepu MomHOCTH B THHUAX. [loTepr MOITHOCTH Ha KOPOHY.

CxeMBl 3aMeIIeHHs IBYX B TPEXOOMOTOUHBIX TpaHChopMaTopoB. OCOOEHHOCTH PabOTHl aBTOTPAHC(HOPMATOPOB, HX CXEMBI
3amenieHus. IloTepu MoIHOCTH B TpaHC(hOpMaTOpax.

CraTudeckue XapaKTepUCTHKH Harpy30K 10 HANPsDKEHUIO M 4acTOTe, UX alpoKcuManus npu pacyérax Ha OBM. 3aganue
Harpy30K U HCTOYHHUKOB ITPH pacyéTe YCTAHOBUBIIMXCS PEKUMOB.

Tema 2. Pacu€t perxxuMoB 3ekTprueckux cereid [1,2]

PacdeTHbIe HArpY3KH MMOJCTAHIINH, PACUET PEKUMA PA3OMKHYTHIX CeTeH(IT0 JaHHBIM «KOHIa» M «Hadaya»). 3a1a4n pacyéra
pex)uMOB JINHAH 3nexTporepenaun (JIDII) u anexTprdecknx cereil. BexropHas nuarpamma TokoB u HanpspxeHuid JIOII. [Tagenne n
NoTeps HAMPSHKEHUSI B DJIEMEHTaX AIIEKTPUUECKOi ceTr. Dnekrpudeckuil pacu€r JIOII mo ToKky 1 MOUTHOCTH HAarpy3Ku. AHamu3
PEXRUMOB pabOTHI IMHHI C TOMOIIBIO BEKTOPHBIX THAarpaMm

OnexTpuuecKre pacyEThl CETH ¢ HECKOIBKUMI HOMHHAIBHBIMA HanpspkeHusaMu. Pacuér JIDII ¢ yuérom TpanchopMaTopos.
CoBMecTHBII pacuéT ceTeil HECKOIBKMX HOMHUHAIIBHBIX HaNpsDKeHUH. YacTHbIE ciydan pacuéra pacrpeaeTuTeIbHbIX
JNEKTPUUECKHX ceTeil.

Mertonbl pacuéra pexuMa NpoCThIX 3aMKHYTBIX ceTel. PacuéThl IPOCTHIX 3a-MKHYTBIX CETEH U IMHUN C IBYXCTOPOHHUM IUTAHHEM.
IIpaBuno MmoMeHTOB. Me-To TOUKM IIOTOKOPA3/ieia U METO, yPABHUTEIBHOIO IIOTOKA.

Tema 3. AHanu3 peskuMOB pabOThI ANEKTPUIECKUX cucTeM [1,2]

bBanaHc akTHBHBIX M PEaKTUBHBIX MOIIHOCTEH B AJIEKTPHUYECKON CHCTEME U MX CBSI3b C YaCTOTOH M HampspkeHreM. bamaHc akTHBHOM
MOIITHOCTH U €TO CBSI3b C 4Ya-CTOTOH 3JEKTPOIHEPTHUU B CUCTEMaX. PeryupoBaHre YaCTOTHI BpallleHHsI TYpOH-HBI B 3JICKTPHUIECKOM
cucreme. [ToHsTHE 00 ONTUMAIBHOM PACIPEICICHUH AKTHB-HOM MOIIHOCTH. bajaHCc peakTHBHON MOIITHOCTH U €T0 CBS3b C
HarmpspKeHUueM. Perymupyronuii 3 QeKT Harpy3Kku, MOTPeOUTEN PeaKTUBHOW MOIITHOCTH.

BripaboTka 1 KOMITeHcaHs PeakTUBHON MOITHOCTH. KOMITEHCHpYIOIINe YCTPOCTBA: CTAaTHUECKHE KOHIEHCATOPBI M CHHXPOHHBIE
KOMITEHCATOPBI. PaccTa-HOBKA KOMIICHCUPYIOIIUX YCTPOUCTB. [IprMeHEeHHE ONTUMH3ALUH U CHCTEMHOTO ITOIX0/1a [IpU
KOMITCHCAIINU PCaKTHBHOW MOIITHOCTH.




JIuHNM >IEeKTpoIepeaadn CBEPXBBICOKOT0 HaNpsukeHus. O0mmas xapakTepu-cTHKa. 3aBUCHMOCTD HANIPSHKEHHUS U IepegaBaeMoi
MOIIIHOCTH OT JJIMHBI THHUU. [10BBIIIEHHE MPOMYCKHOH CIOCOOHOCTH IMHUU. JIMHUM IIOCTOSIHHOTO TOKA.

Tema 4. KauecTBo 21€KTpHUECKON dJHEPTUH U ero obecrnieuenue [1,2]

INoka3zarenu KayecTBa IEKTPOIHEPIHU U UX BIMSIHHE Ha paboTy MOTpeOHUTE-JICH.

IToka3arenn kadecTBa 3IEKTPOIHEPrUu. [IpuuMHbI HApYIICHHUs KauecTBa JIEKTPO-3HEPT UK. BinsHue Ha peKUMBI paOOTHI.
MeTozBI B CTIIOCOOBI PeTyIUpPOBaHIS HAIPSKEHHS B SIEKTPUUECKHUX ceTaX. TpaHchopMaTopsl u aBTOTpaHC(HOpMATOPEI ¢
perynupoBaHueM ko3¢ uuuenTa TpaHchopMaIiy M0 Harpy3KoH, MOCIe0BaTeIbHbIE PETYINPOBOYHBIE TPAaHC-(OPMATOPHI,
JMHEHHBIE PErYIATOPBl M MX NPHMEHEHHUE JJIs PeryIMPOBaHMs HANIPsHKEHUs. PerynupoBanye HapsHKEHNsT KOMIICHCAUEH
COIIPOTHUBIICHHUS U pe-aKTHBHON MOITHOCTH. BEIOOP MOIIHOCTH KOMIIEHCHPYIOIIHUX YCTPOHCTB U3 YCIIO-BHS 00ECTIeYeHHS
JOMYCTUMBIX YpOoBHEH HanpspkeHUs. CpaBHEHHE CIIOCO00B pe-TyIHPOBaHUS HATIPSIKCHUS.

Tema 5. MeponpusTHs [0 CHIXKEHHIO TOTEPb aKTUBHOM MOLIHOCTH U 3HEPTUU B 3JIEKTPUYECKUX cucTeMax [1,2]

MeToap! pacué€ra moTeph dIEKTPOIHEPTHH. [loTepH IIEKTPOIHEPTUH B JIN-HHUAX U TPAaHCPOPMATOPAX, UX ONPEIEICHUE MO
rpadukaM Harpy30K ¥ BpeMeHH HauOOoIbIINX MOTEePb. MeToIbl pacuéTa MoTeph ANEKTPOIHEPTUH. MeToIbl yMEHBIIIEHUS TOTEPh
MOIITHOCTH B 3JIEKTPUUECKUX CETAX ONTHUMU3ALMS PEKUMOB.

Kiraccudukanus MeponpHsTHi M0 CHIYKEHHIO MTOTEPh AIEKTPOdHeprud. ON-TUMATFHOE pa3MeIeHIe KOMITCHCHPYIOIHX
ycrpoiicTB. OnTUMaIbHOE pacnpeie-ieHne MOTOKOB MOLUTHOCTH B Pa30MKHYTHIX ¥ 3aMKHYTBIX CETSIX.

OnTuMu3anys peKUMOB JIEKTPOIHEPreTUUECKUX CUCTEM M AJIEKTPUYECKUX ceTel. 3agaun onTumMu3anuy. ONTUMH3ALNS pekuMa
MHUTAIOIICH CETH 0 HAIIPS-)KCHUIO, PEAaKTHBHON MOITHOCTH U KodddurmeHTam Tpanchopmanun. EE cBA3b ¢ KOMIUIEKCHOM
ONTHUMHM3AIMEH PEeKUMA.

Tema 6. TeXxHUKO-PKOHOMUYECKUE PACUEThI ANEKTPHUUECKOH CETH

3agauu U METOABI IPOEKTUPOBAHUS SHEPIrETUYECKUX CUCTEM U ANEKTPUUECKUX ceTell. TeXHUKO-3KOHOMUYECKUE T0Ka3aTeNH.
TeXHNKO-?KOHOMHYECKOE CPaBHEHHE BapHAHTOB CeTH. BEIOOp HOMHUHAIBHOTO HanpshKkeHus. OnpeeneHne ce4eHus IPOBOIOB U
Kabeneil Mo YKOHOMHYECKOH MIIOTHOCTH TOKa, 10 AOIYCTUMOM MoTepe HanpshkeHus. BeiOop 1 anmapaToB, 3alIUIIAIOIIUX CETh OT
neperpesa.

Tema 7. Be16op cxeM IPHCOEIUHEHUS K CETH HOBBIX M PACIIHPEHUS CYIIECTBYIONIIMX MOHIDKAIONIUX MOICTaHIIUH

OcHOBHBIE TPeOOBaHUSL, TIPEIbIBIIEMbIC K cxeMaM. OOmIre yka3aHus 110 BEIOOPY ¥ IPUMEHEHHUIO CXEM.

O0ocHOBaHME HA/ISKHOCTH cXeM.bitouHbIe cXeMbl. MOCTHKOBBIE CXEMBI, CXEM «3aXO0/I-BBIXO M «TPEYTroIb-HUK». CXeMBI
YeTBIPEXYTOJIbHIKA M MIECTUYTOIbHNKA. CXEeMBI CO COOPHBIMH IH-HAMU M OJJHAM BBIKIIFOUAaTENIeM Ha IprucoeuHeHne. CXeMsl co
cOOPHBIMH IIMHAMH C JBYMSI U «IIOJYTOPay» BBIKIIOYATEIsIMUA Ha pucoeaunenue. [Tpumenenuto cxem 1y KPYD. Cxemsl
pacnpenenutenbHbIX yeTpoicTB 10(6) kB. Cxembl NOIKITI0Ye-HUsI KOMIIEHCUPYIOIUX YCTPOHUCTB. Y CTAaHOBKA M3MEPUTEITBHBIX
TpaHc(hOPMATO-POB M OTPAHUIUTEINEH MepeHanpshkeHni. CXeMbl pacrpeeTebHbIX YCTporcTB 35 kKB. CxeMsr
pacmpenenuTenbHbIX yeTpoiicTB 110 kB. CxeMsl pacnipenenurens-HbIx yeTpoiicTs 220 kB. CxeMsl pacnipeeTuTeNbHbIX YCTPOHCTB
330 kB u Bbl11IE.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

DK3aMeH

3auer

3amuTa 1abopaTopHBIX paboT
Kypcosas pabota

6.2. Tembl NHCBMEHHBIX PadoT

Kypcogast pabora: Pa3paboTka nmpoekTa palOHHOW 3JICKTPUIECKOM ceTH (110 BApHAHTaM)

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

IlepeyeHb TUIIOBBIX BONIPOCOB K AK3aMEHY MO AUCLUIIMHE

1 ITposoga BJI

2 Omnopsr BJI

3 W3onaropsl 1 nuHeiHas apmaTypa

4 Koncrpykius kabenel 1 kaObenbHbIC JTHHUU

5 ToKonpoBOABI U BHYTPEHHUE JIEKTPUUYECKUE CETU

6 Pacuer ceTu ¢ pa3HBIMH HOMHHAJIBHBIMU HAMPSXKEHUSIMHU

7 CraTu4ecKie XapaKTepPUCTHKHA Harpy30K MOTpeOuTeNeH.

8 3aaHue HAarpy30K IIPpHU PacdyeTe PeKUMOB IIEKTPUUECKUX CETEH U CUCTEM

9 Pacuer pexxuMa JTHHUU JIIEKTpONEpeNaddl MpU 3aJaHHOM TOKE Harpy3KH

10 Pacder pexxuMa ITUHUU 3NIEKTponepeaud MpU 3aJaHHON MOIIHOCTH Harpy3Ku

11 [Tagenue u noTepst HaNPSKEHUS B JIMHUU

12 Pacuer cetn u3 IByX JIMHMH IpU 3aJaHHBIX MOILIHOCTSAX Harpy3Kd U HAIPsKEHUN B KOHIIE JIMHUKI
13 Pacder pa3oMKHYTOH ceTH IpHU 3aJaHHBIX MOIIHOCTSAX HAIPY3KU M HANpsHKEHHS UCTOYHUKA ITUTAHUS
14 PacuerHble Harpy3ku MoACTaHLIUU

15 OnpezneneHue HaPSKEHUsT HA CTOPOHE HU3ILEr0 HAIPSKEHUS NOACTaHIIUU

16 OmnpenencHue HanOONbIIE MOTEPH HAMPKESHHUS

17 Pacnpe;(eﬂeﬂne IIOTOKOB MOUIHOCTH MU HaHpH)KeHI/Iﬁ B IPOCTBIX 3aMKHYTBIX CETAX




18 3aBHCHMOCTD HANpsHXKEHHS U IepeJaBaeMO MOIIHOCTH OT JJIHHBI JINHUU

19 IToBblnIeHHEe MPOITYCKHOM CHOCOOHOCTH JIMHUM

20 Pacger momycTHMBIX M ONTHMANBHBIX PEKIMOB

21 bananc akTMBHOM MOLIHOCTH U €O CBA3b € YaCTOTOU

22 PerynupoBaHue 4acTOTHI B JIEKTPOIHEPTETHUECKONW CHCTEME

23 [TonsTHe 00 ONTHMAIBHOM PACIPENENICHIH aKTHBHBIX MOIIHOCTEH

24 BrrpaboTka peakTHBHOH MOITHOCTH Ha AJIEKTPOCTAHIIHAX

25 KoMmneHcanus peakTHBHONW MOIHOCTU (IPOJOJIbHAS M HOIEpEeYHas)

26 Komnencupyromue yctpoiictBa. PaccTaHOBKa KOMIEHCHPYIOIIHX YCTPOHCTB

27 [IpuMmeHeHNEe ONTHMU3AIMK W CHCTEMHOTO TIO/IX0/1a TP KOMIIEHCAIINH PEaKTHBHON MOIITHOCTH

TumoBsle BONPOCHI Ha 3aIUTe KYpCOBOW PabOTHI

28 3a1auu MPOEKTUPOBAHUS SHEPIETUYECKUX CUCTEM M IEKTPUUYECKUX CETeH

29 MeTtoabl IPOEKTUPOBAHUS SHEPIETUUYECKUX CUCTEM U DIEKTPUYECKUX CETeH

30 TeXHUKO- SKOHOMUYECKOE CPaBHEHHE BapHAHTOB CETH

31 Br16op ceueHust mpoBo1oB U Kaberneit

32 Br16op ammapartos, 3aIUIIAOMKX CETh OT Ieperpena

33 CXeMBbl 2JIeKTPHUYECKUX CeTei

34 Mertozpl pacdeTa HOTepb AIEKTPOIHEPTUU

35 3anaun ONTHMU3aLUM TEKYIIUX PEKUMOB JIEKTPO3HEPIeTUYECKUX CUCTEM M DJIEKTPUYECKUX CeTeH
36 OnrtumanbHOE paclpefeneHe ITOTOKOB MOITHOCTH B 3aMKHYTBIX KOHTYpax JIEKTPHUYECKOH CEeTH
37 Ontumu3aiys pacrnpeeneHus] akTHBHONH MOLTHOCTH MEKIY TEIIOBBIMU 3JEKTPOCTAHLUSAMU
38 KommiexkcHas ontumusanus pexxuma 3J1eKTPOIHEPIeTUUECKON CHCTEMBI

39 bananc peakTMBHOM MOILIHOCTH U €r0 CBS3b C HANPSLKEHUEM

40 Perymupyromuit a¢pdexr Harpyzku

41 CrnocoObl perynupoBaHUsl HANPSHKEHUS B IEKTPHIECKHX CETSIX

42 Mertoabl perylnupoBaHusl HAIPSKECHUS

43 Berpeuynoe perynupoBaHue HalpsKEHUS

44 PerynupoBaHue HanpspKeHUs Ha SJIEKTPOCTAHIMAX

45 PerynupoBanue HanpspkeHUs Ha MOHMKAIOLMX MOACTAHLIMAX

46 PerynupoBaHue HanpspkeHHsI U3MEHEHHEM COIPOTUBIICHUS CETH

47 PerynupoBanue HampskeHHs U3MEHEHHUEM IOTOKOB PEaKTUBHOM MOIIHOCTH

48 INokazaTenn kauecTBa HNEKTPUUECKOH SHEPTUU

49 CpaBHEHHE CIOCO0 PEryNHpOBaHHs HAIPSDKCHUS B AJICKTPHUESCKUX CETSIX

50 HecummeTpust B 271€KTPUUECKHX CETAX U MEPOIPUSATHUSA 10 €€ CHUKEHHIO

51 HecunyconnanbHOCTb B DIEKTPOIHEPTETHUECKUX CUCTEMAX M MEPONPHATHS O €€ CHIKEHUIO
52 MeTtoabl yMEHbIIEHHS NOTEPh MOLIHOCTH B IMTAIOIIUX CETSIX

53 MeTtozabl yMEHBIICHHS NTOTEPh MOLIHOCTH U JIEKTPOIHEPTUU B PACHPEACIUTEIBHBIX CETAX
54 MerTob! yMEHBIIEHHS MOTEPh MOIIHOCTH M 3JIEKTPO3HEPTHU B CUCTEMAaX 3JIEeKTPOCHA0KEHUS
55 MeponpusaTusi N0 U3MEHEHHUIO CETU C LIENbI0 CHIDKEHUS MOTEPD IEKTPOIHEPTHU

6.4. MeToqu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEAYPhI ONeHUBAHUS

MeTtoauueckue MaTepuralibl, OIIPECACIIAIOMINE IPOLUCAYPbl OLICHUBAHWA 3HaHPII71, yMeHPIﬁ, HaBBIKOB 1 (I/IJ'II/I) OIIbITa ACATECIIBHOCTH,
XapPaKTCPUSYIOIINX STAIlbl (bOpMI/IpOBaHI/If{ KOMITETCHITHIA

MeTtoauka OLIEHKH KOMIUIEKTa IIPAKTUYECKUX 3a1aHUM 110 JUCLUILUINHE

KoMnnekT npakTH4ecKuX 3aaHui 1o AUCLMILUIMHE HAalpaBlIeH Ha OLIEHKY YMEHHMI M HaBBIKOB, XapaKTEPHU3YIOLINX OCBOCHHE
KOMIIETEHIIMH.

[Ipu npoBeneHNH IPAKTHKyMa OIIEHHBACTCS JOCTIKEHHE 00yJaroMMcst Iie-Jel, IOCTaBICHHBIX B paboTe B COOTBETCTBUH C
3agannueM. OIeHKa «3a4TEHO» BBICTABIISETCS 00y4alOIEeMycsl, €CIIM OH JOCTHT BCEX LIEJICH, TOCTABICHHbIX B pa-00Te, BBINOIHII
BCE 33/IaHMA 0 TeMe 3aHATH, O)OPMUI MX COOTBETCTBYIOIIIM 00pa3oM, CMOT TIPaBUIIEHO OTBETHTH IPH HEOOXOIUMOCTH Ha
BOITPOCHI IIPETIO/Ia-BaTeNs 1O CYIIECTBY BBITIOJIHEHHOH PabOTHI.

O1eHKa «HE 3aUTEHO» BBICTABIIAETCSA 00yJaromeMycs, €CIIM OH He BBIMOTHUII MM He MPEeI0CTaBUII BCe 3a1aHMs 110 TeMe 3aHATHS,
HE CMOT NPaBUJIBHO OTBETUTH Ha BOIPOCHI IPENOJaBaTeNls MO CYLIECTBY BBIIIOJIHEHHON pabOTHI.

Meroauka OIeHKH Ta0OpPaTOPHBIX PaboT MO JHUCIUILUIMHE
Komriekt 1abopaTopHbIX paboT MO AUCIHUITIMHE HAMPaBJICH Ha OI[CHKY YMEHHI U HaBBIKOB, XapaKTEPU3YIOIIMX OCBOCHHE
KOMIIETEHIIHMN.
B xommuekT BXonAT 1ab0paTopHbIe PabOThI, KaKAas U3 KOTOPBIX OIICHUBA-ETCSI KPUTEPUEM «32UTEHO» WIIN «HE 3aUTCHON.
YcnoBusiMu COPMHUPOBAHHOCTH BCEX MPEILYCMOTPEHHBIX ATAIIOB KOMIIETEHIIMN B MPOLIECCE OCBOCHUS 00pa3oBa-TeIbHOM
MPOTrPaMMbI B HaCTH JUCUIUILUTHHBI (MOIYJIs) SIBIISICTCS BBIMOJHEHHUE BCEX JJaOOPATOPHBIX pabOT, COOTBETCTBYIOLIMX JaHHOMY JTaIy
KOMIIETEHIINY, Ha OLEHKY «3a4TEHOY.
O1eHKa «3aUTEHOY» BBICTABISETCS 00YJaIOLIEMYCsl, €CIIH PadOTa BHIMOIHEHA OTHOCTHIO, TPAaBUILHO 0(hOPMIIEH OTYET 1O
nabopaTopHoii pabote. OOyUaro-IHics TOHUMAET COACPIKaHUE BHITIOJHEHHON pabOThI (3HACT OMPEACICHHUS MOHSI-THH, yMETh




Pa3bACHUTH 3HAUCHUE U CMBICII JIFOOOTO TEPMUHA, HCHONb3yeMOT0 B paboTe U T.11.), BIaAeeT TEOPETUIECKIM MaTepHaoM,
OTCYTCTBYIOT OLIMOKH IIPH OIMCAHUK TEOPUH, (OPMYIIUPYET COOCTBEHHBIE, CAMOCTOSATENbHbIE, 000CHOBaH-HBIE,
apryMEHTHUPOBAHHBIC CYXXICHNU, HOITyCKasl He3HAYUTEIBHbIE OIIMOKH Ha JTO-TIOTHUTENBHBIE BOITPOCEHL.

OreHKa «HE 3a4TEHO» BRICTABIIICTCS 00ydaromeMycs, ecli paboTa BEIIOI-HEHA TOTHOCTHIO, HO OH HE BIAJZIEeT TEOPEeTHIECKUM
MaTepHajoM, JIOMyCKaeT rpy-Oble OMMOKM, UCIIBITHIBAET 3aTPYIHEHUS B POPMYIHPOBKE COOCTBEHHBIX CYKAE-HHM, HECTIocoOeH
OTBETHTb Ha BOIPOCHI IIPETIOAABATENS 10 CYIIECTBY BBIIOJIHEH-HOH PaboTHI.

Mertoauka OIeHKH KypCOBOM pabOThl MO AUCHUILTHHE
O1eHKa «OTIMYHO» CTaBUTCS 00y4aromeMycsi, KOTOPBIi B CPOK, B IOJTHOM 00BbEME B COOTBETCTBUU C 3aJaHUEM BBITOTHUI
KypcoByto padorty. IIpu 3amuTe 1 HanmrcaHUM PabOTHI 00YIAIOIIUIACS TPOIEMOHCTPUPOBAI HABBIKH M YMEHUS, (OPMHUpPYEMBIC B
pe3yabpTaTe OCBOCHUS KOMIIETCHITHH. TeMa, 3asBlIeHHas B paboTe pacKphITa IOJHOCTHIO, BCE BBIBOJIBI 00YHAIOMIErocs
HOATBEPKICHBI MaTepHaIaMH UCCIe0BaHUs U pacyeTaMy. OTUeT HOATOTOBIIEH B COOTBETCTBUH C MIPEABSIBIAC-MBIMU
TpeboBaHUsIMHU. B Xoz1€ 3ammnThl 00y4aromuiics 1eMOHCTPUPYET HEOOX0-ANMBIH YpOBEHb CHOPMUPOBAHHOCTH BCEX
MPETyCMOTPEHHBIX 3TAIlOB KOMIICTECH-ITHH, TaeT YSTKHE OTBETHI Ha ITOCTABICHHBIE BOIIPOCHI, CBOOOHO BIIaeeT MOHA-THHHBIM
anmapaTrom.
O1eHKa «XOpOLIO» CTABUTHCSA 00yJaroleMycsi, KOTOPBIi BBIIIOIHII KYPCO-BYIO paboTy, HO C HE3HAYUTEIbHBIMU 3aMEYaHUAMHU
(ommcky, TpaMMaTHYECKHE OMUOKH | T.1.). Tema paboTHI pacKpBITa, HO BEIBOJBI HOCSAT ITOBEPXHOCTHBIN Xa-paKkTep, MPaKTHIECKHE
MaTtepuaIsl 00paboTaHbI He TTOJIHOCTHI0. B X0/e 3ammThl 1eMOHCTpUpYeT chOopMHUPOBAHHBIC HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHUS U HaBBIKU, YKa3aHHBIX B pabouel mporpaMMe 3TaroB OCBOCHUS KOMIIETEHIIUH, O-ITyCKaeT HeMPUHIUNUAbHbIE
HETOYHOCTH ITPU OTBETAX HA BOMPOCHI.
Or1eHKa «yIOBIETBOPUTEIBHOY» CTABUTCS 00yJaloImeMycs, KOTOPBIi OMY-CTHII IPOCYETH M OMNOKH B padoTe, He IIOITHOCTHIO
PacKpBLI 3asBICHHYIO TEMY, C/eNal IIOBEPXHOCTHBIE BEIBOJBI, C1a00 MPOAEMOHCTPHUPOBAN aHATUTHIECKUE CTIOCOOHOCTH M HABBIKH
PaboThI C TEOPETHYECKUMH HCTOUYHHKaMU. [1py 3aiuTe 1eMOHCTPUPYET He 10 KOHIa c(hOPMUPOBAHHBIE 3TAIbI KOMIETEHIINT U
3HaHMS TOJIFKO OCHOBHOTO MaTepuaa, JOIMycKaeT OIHOKN IPHHIMITHATIBHOTO XapaKTepa P OTBETaX Ha BOIPOCHL.
OreHKa «HEYHOBIETBOPUTEIIBLHOY» CTABUTCS 00YJarOIIEMyCsl, KOTOPBIH HE BBITIOJIHIUT KYPCOBYIO PaboTy, OO BBIIOIHIII C TPYyOBIMH
HapYIIEHUSIMU TPeOO-BaHUM, HE PACKPBLI 3asIBICHHYIO TEMY, HE BBITOTHMI IPAKTUYECKON YacTH pabo-Thl.

MerToauKa OIEHKH 3K3aMeHa I10 TUCIUIIIHHE
DOK3aMeH 10 JUCHUIIIMHE COIACPKUT TEOPETUUECKYIO YacTh, HATIPABICHHYIO Ha OLICHKY 3HAHUH U MPAKTUYECKYIO 9acTb,
HaIlpaBJICHHYIO Ha OLCHKY YMEHHH M HAaBBIKOB, XapaKTEPHU3YIOIIUX 3Tallbl ()OPMUPOBAHUS KOMIIETCHIINY. DK3aMeHalU-OHHBIN
OMJIeT CONePIKUT JBa BOTIPOCA, OXBATHIBAIOIINX OCHOBHBIC TIOHSTH, H3Y-4aeMbIe B TUCIUIUIMHE 1 3a/1aqy. JK3aMeH IIPOBOJIUTCS B
MICBMEHHOM BHAE (3a-71a4a) ¥ yCTHOH (opMe - OTBETHI Ha BOmpockl. Ilocie momydeHus sK3aMeHanoH-HOTo OmieTa
oOyuaroniemycs peacTaBisieTcs 60 MUHYT JUIS PELIeHNUs 33/1a41 U MIOATOTOBKH K OTBETaM Ha BOMPOCH OuieTa.
O1ueHKa 3a 3K3aMEH BBICTABILSIETCS C YUETOM PE3YJIbTaTOB BBIIIOJHEHHUS TEO-PETHUECKOH 1 IPAKTHYECKOH YacTeil B COOTBETCTBHUU C
TPUBECHHBIMH HIDKE TPe-O00BaHISIMH.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryaBue WznarenscTBo, roa

JI1.1 | JIeixkun A. B. DJIEKTPOIHEPTETHUCCKUE CUCTEMBI U CETH: Y YCOHHUK Mockga: M3nartenscTBo
IOpaiir, 2019

7.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI
JI2.1 |Ilocmenos I'puropwii DJIEKTPUUECKUE CUCTEMBI U CETH: y4eO. Munck: TexHONpUHT,

Edumosny, Geaun 2004

Buxtop Tumodeesun,

JIbrues I1étp

BacunseBuu

7.2 TlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIMOHHOM ceT "UHTepHer"

31 |HUBanoBa, E.B. MeToamueckne yka3aHHs 0 BEITOTHEHHIO JJAOOPATOPHBIX paboOT IO JUCIUILINHE
«ONEeKTPOIHEPTETUIECKUE CUCTEMBI M CETI

32 [Meroxuueckue yKa3aHus MO BHITOJIHEHUIO KYPCOBOH pabOThI O JUCIUILIMHE «JIEKTPOIHEPreTHYECKHE CUCTEMBI 1
cetm» [DnexTpoHHHI pecypc] / Banosa E.B. — CI'YBT, 2017.

33 |HBanoBa, E.B. MeTonuueckne ykazaHHs 110 OpTaHU3AIIMHA CAMOCTOSTEIbHON paboThl 00yJaromuxcs [ DIeKTPOHHBIH
pecypc] / Canpaukos B.I'. — CT'YBT, 2017.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAYJIA)

Hasnmagenue O6opynoBaHue
YuebHas ayJAUTOpHS quis | AynutopHas nocka; Kommiekt ydae6HOM mebenn; MynptuMenuitHoe obopymosanue: IIpoextop
MIPOBEIECHUS MPaKTUYECKUX | (CTaLlMOHAPHBI), 9KpaH (cranuoHapHbIi), 11K (cTtaunonapnslif), 2 mT.; JlabopaTopHble CTEHABL:
3aHATHI Mogens sHeprocuctemsl MOC-3, «DOnekTposHepreThka», 2 IWT., PacnpenenurenbHbie
YCTPOWCTBA 3JEKTPUYECKUX CTaHIMK u mnoxcraniuii 35-750 kB, 2 mr., OnepaTuBHbIC
NEPEKIIOYECHUS] B  paCHpENeNUTENIbHBIX YCTPOMCTBAX CTAaHIMM M MOACTAaHUMH, S5 1IUT.,




Tpéxcda3Hblii CHHXPOHHBIN IBUraTeNlb C UMUTATOPOM HEHCIPaBHOCTEH, 3 IIT.

VYyeOHas AyAUTOPHS IS
MIPOBEIICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOMEKYTOYHOH aTTeCTaIllH

AynuropHast nocka; Kommnekt ydeOHON mebenu; MynbTumenuitnoe obopynoBanue: IIpoexTop
(cranoHapHbIi), dkpaH (cTamuoHapHsbli), [IK (cramuonapHsiit), 2 mr.; JlaGopaTOpHbIC CTCHIBI:

Mogens  sHeprocucremel MOC-3, «DnexrposHepreTuka», 2 mr.,, PacnpenenurenbHble
YCTPOMCTBA 3NEKTPUUECKHX CTaHOMH U moacraHimi 35-750 kB, 2 mT.,, OmnepaTuBHBIE
NEPEKIIOYEHNsI B  PACHPEICIUTENbHbIX YCTPOMCTBAX CTaHUMH W  TOACTaHIMH, S5 IWIT.,

Tpéx¢a3Hblii CHHXPOHHBIH IBUTATENb C UMHTATOPOM HEHCIPABHOCTEH, 3 mIT.

YuebHas AyIUTOPHS JUIS
OPOBEACHHS  TPYIIOBBIX u
MHAWBUIYaIbHBIX KOHCY/IbTALNH

AynuropHast nocka; Kommekt ydeOHON mebenw; MynbTumenuitnoe obopynoBanue: I[IpoekTop
(cranmoHapHbIi), 3kpaH (ctaunoHapusblii), [IK (craumonapuseiit), 2 mr.; JlabopaTopHble CTEHIBI:
Mopens  snHeprocuctembl MOC-3, «DnekTposHepretuka», 2 wT., PacnpenenurenbHbIE
YCTPOWCTBA 3JEKTPUYECKUX CTaHIUK u mnoxcranmuii 35-750 kB, 2 mr., OnepaTuBHbIC
NEPEKIIOUYEHUS] B  pacClHpEeleNUTENIbHBIX YCTPOMCTBAX CTAaHIMM M NOACTAaHUMH, 5 1IUT.,
Tpéxda3Hblil CHHXpOHHBIH JBUraTeIb ¢ UMUTATOPOM HEUCIPABHOCTEH, 3 IIT.

YuebHas AyAUTOPUS quis | AynutopHast nocka; KoMruiekT ydeOHOH Mebenu; MynpTumenuitHoe o0OpymoBaHHE: HPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOIT)

JIEKIMOHHOTO THIIA

Jlabopatopust AymuropHast nocka; Kommiekt ydeOHON Mebenu; MynbTumenuitnoe obopynoBanue: IIpoexTop
JJIEKTPOIHEPTETHUSCKUX ~ CUCTEM | (CTal[MOHApHBIN), 3kpaH (cTanuoHapHsiid), [IK (cranuonapusii), 2 mrt.; JJabopaTopHbie CTECHIBI:
- ydueOHas  aymguropus s | Moxmenb  sHeprocuctembl MOC-3, «DnekTposHepreTwka», 2 IT., PacmpeaenuTenbHbIC
MIPOBEICHUS a00paTOPHBIX | YCTPOHCTBA JNEKTPUUECKUX CTaHIMKA u moactanimii 35-750 kB, 2 mrT., OmnepatuBHbIe
3aHATHHA NEPEeKIIOUEHUs] B  paclpeleNuTeNbHBIX ~YCTPONCTBAaX CTAaHIMA M MOACTaHUMH, S5 IUT.,

Tpéx¢a3Hblii CHHXPOHHBIH IBUTATENb C UMHTATOPOM HEHCIPAaBHOCTEH, 3 IIT.




