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1. Ienn ocBOeHMS IMCIHHUIIIMHBI

Lenstmu 0cBOEHUS NUCLHUIUIMHBI (MOAYs) «JAeKTPUYECKHe CeTH) SBIISIFOTCS:

- IOJIy4€HHE 3HAHUN B IPOEKTUPOBAHUS U IKCIUTYaTallUM JIEKTPOIHEPTETUUECKUX CUCTEM U
UIEKTPUUYECKUX CETEN pa3IMYHOIO YPOBHS, UTO MTO3BOJIUT UM YCIIEIIHO peLIaTh IPAKTUYECKHUE
3a71a4M B UX NPO(ECCUOHAIBHON JIESTEIbHOCTH.

1.2. 3y4enune MUCIMIUTMHBI « DIEKTPOIHEPTETHUECKUE CETH» CIIOCOOCTBYET PELICHHIO
CIIEAYIOMIMX 3a/1a4 MPO(ECCHOHATLHON ACATEIBHOCTH: CPOPMHUPOBATH Y CTYACHTOB MTPABUIHLHOE
MIPEJICTaBICHUE O CUCTEMAX BJIEKTPOIHEPIETUKHU Pa3IMUYHOIO YPOBHS, YMETh IPOEKTUPOBATH
AJIEKTPUYECKYIO CETh, BBIIIOIHATH PACYEThl YCTAHOBUBILUXCS PEXUMOB JIEKTPUUECKUX CETEH,
OLICHHUBATh [TOTEPU MOIIHOCTHU U 3JIEKTPOIHEPTUU B IJIEKTPUUECKOM CETH.

1.3.IIpouecc u3yyeHus AUCUUIUIMHBI HalpaBjieH Ha (JOPMUPOBAHHE CIETYIOIINX
KOMIIETEHIIUH:

1.4. B pe3ynbTate OCBOCHUS TUCIHMILIMHBI CTYIEHT JIOJIKEH: 3HaTh: KOHCTPYKTUBHOE
BBINIOJIHEHHUE 3JIEKTPUUYECKUX CETEH, METObI U CPEACTBA PETYIMPOBAHUS UX PEKUMOB; IPUHIUIIBI
nepeiaun U pacrpeaeseHus 3JeKTPOIHEPTUHU; METO bl pacueTa pexXuMOB paboThI
AJIEKTPOIHEPTETUYECKUX CUCTEM U CETEN; METO/Ibl PETYIMPOBAHUS HANIPSHKEHUSI, KOMITEHCAI[UH
MapaMeTpoB U PEAKTUBHOM MOIIIHOCTH B 3JIEKTPUUYECKUX CETAX. YMETh: ONpPEAEATh HapaMeTphl
CXEMBbI 3aMEIIEHNs] OCHOBHBIX JIEMEHTOB JIEKTPOIHEPreTHUECKUX CUCTEM U CETEH; pacCUNTHIBATh
YCTaHOBUBILIUECS PEKUMBI AIIEKTPOIHEPTETUYECKUX CUCTEM U CETEH; MPOEKTUPOBATh
AIIEKTPUYECKYIO CETh; BBIIIOJIHATH PACUEThl YCTAHOBUBIIMXCS PEKUMOB JIEKTPUUECKUX CETEH;
OLICHUBATh MTOTEPU MOLTHOCTH U 3JIEKTPOIHEPIUU B JIEKTPUUECKON ceTH. BianeTs: MmeToaukom
pacyeTa yCTaHOBHUBIIMXCS PEKUMOB IEKTPOIHEPTETUYECKUX CUCTEM M CETEH U MOTEPh MOLIHOCTH
AJNEKTPOIHEPTUH B DIIEKTPUUECKON CETU

2. Mecrto nucuunimubl B cTpykrype OIIOII 6akanaBpuara
JucuumnuHa «OJIEeKTPOIHEPreTUYeCKHe CEeTU» BXOAUT B YacTh, (POPMHUPYEMYIO YYaCTHHUKAMHU
0o0pa3oBaTeNbHBIX  OTHOLICHHUM JUCIMILIMH 10  BBIOOPYOCHOBHOH  mpodeccHOHaIbHOM
oOpa3oBarenbHONM MporpaMMbl OakajdaBpuaTa [0 HAMPaBICHUIO TOJTOTOBKH 13.03.02

«OJIEKTPOHEPIeTUKAa M DIIEKTPOTEXHUKA» , M3ydaercs B 6 cemecrtpe. VMHIOEKC IUCLUILIMHBL
b1.B./1B.10.02

CBa3b JUCHUILIHHBI «DJIeKTpPOIHEpreTHYecKne ceTu»c npeamecTBYOIUMHA
AUCHUILIMHAMY U CPOKH MX U3yYeHUs!

Tabnuua 2.1.
Kon JUMCHMIVINHBI, TNpeJlecTBYIOIHe JMCHHMIIHHE Cemectp
AUCHUINIMHBI [ «JIEKTPOIHEPreTHYeCKHe CeTH»
b1.B./IB.09.01 | OcHoBBI T€OpUU HAAECKHOCTH 5
b1. B.07. Mertpoiorvst ¥ TEXHUYECKUE U3MEPEHUs 5

CBsi3b TUCHHMINVIMHBI «DJICKTPOIHEPreTHYECKHE CeTH»C MOCIeYIOIMMH AUCHUIINHAMHA

¥ CPOKH MX H3yYCHHHA
Tabnuua?2.2.
Kon Jucuumiunel, ciaeaywmue 3a aucouniamuHoi| Cemecrp
AUCHUINIMHBIL | «JIEKTPOIHEpPreTHYecKne ceTw»




b1.0.12.04 TexHuKa BBICOKUX HAIPSHKCHUN 7

b1.0.12.05 DneKTpocHa0KEeHUE 7

Cas3b AUCHUIIIHHBI «3J1e1ch03Hepreanec1me CETU»CO CMEKHBIMHU TUCIHHUIIJIMHAMM

Tabauuya 2.3.
Kon JucuumiImHbl, CMesKHbIe c auctuumHoi| Cemectp
JMCHUIVIMHBI | «DJIeKTPOIHepreTu4ecKue ceTn»
b1.B.JIB.11.01 |OcHOBBI 371€KTPUYECKOT0 OCBEIICHMSI 6
b1.B.JIB.12.01 |ITpuemHuKH ¥ MOTPEOUTETN DICKTPUUECKON SHEPTUH 6

CHUCTEM DJIEKTPOCHAOKEHUS

b1.B.20 [IpoexTpoBaHNE OCBETUTEIBHBIX CETEN 6

3. Pe3yJbTarbl 0CBOEHHSI JUCUMILIMHBI (MOXYJIs1) «OCHOBBI 3JIEKTPHUYECKOT 0
OCBeILICHUSD)

[Ipouiecc n3ydeHus JUCHUILIMHBI HAallpaBJieH Ha (OPMHUPOBAHUE SJIEMEHTOB CJIEYIOIINX
koMnereH i B coorsercTBuM ¢ ®I'OC BO 1o naHHOMY HanpaBJIeHUIO:

Kon HanmenoBanue WNupukarop JIOCTUKEHUS B pesynbrate ocBOeHUs
KOMIIETEH- |KOMIIETEHIUHI KOMIIETEHIINH TUCHUIUIMHBL  00ydarouuiics
1087078 T0JI2KeH:

M1K-1. Criocoben [1K-1.1. Bemomnusier coop u 3HaTh: CIOCOOCH coOupaTh U
y4acTBOBAaTh B QHAJIN3 TaHHBIX JJIs QHAIM3UPOBATH JAHHBIC [
[MPOEKTUPOBAHUH [POEKTUPOBAHUS CUCTEM [IPOEKTUPOBAHUSI CUCTEM
CUCTEM PIICKTPOCHA0XKEHUS OOBEKTOB; DIIEKTPOCHA0KEHUST 0OBEKTOB
biektpocHaOxkenus  [[IK-2.2. PaccuuThiBaet u C UCIMOJIb30BAHUEM
00BEKTOB QHATU3UPYET PEKUMbI paOOTHI CIEIHAIbHOTO MPOTPaMMHOI0

CUCTEMBbI AJIEKTPOCHAOXKEHUS oOecrnieueHus
00BEKTA. Ymersb: Vcnonb3oBaTh

CIIeIIMATIbLHOE TTPOrPAMMHOE
oOecreyeHue s
[IPOCKTUPOBAHUS CHCTEM
DIIEKTPOCHA0KEHUST 0OBEKTOB,
Baanerb: HaBbikamu cOopa u
aHaJIM3a JAHHBIX I
MPOEKTUPOBAHUSI CUCTEM
HIIEKTPOCHA0KEHHSI 0ObEKTOB

11K-4. CrniocobeH [1K-4.1. JlemoHCcTpupyeT 3HaHus | 3HATB: TEXHOJIOTUU
y4acTBOBAaTh B TEXHOJIOTUY MOHTaXa, HalaKH MOHTAaKa, HAJIAJAKU
MOHTaXeE, PHEPreTUYECKOTO, DHEPreTUYECKOro,
VICIIBITAHUSX, PIIEKTPOTEXHUYECKOTO AJIEKTPOTEXHUYECKOT O
1y CKOHAJIaI04YHbIX 000pYI0BaHUS U NEPEIOBOTO 000pyI0BaHUS U

pa60TaX n OIbITa B 001aCTH OKCILTyaTallun nepeaoBoro OrbiTa B




DKCILTyaTal[iK
DIIEMEHTOB
00opymOBaHUs
00BEKTOB
podeccnoHaTbHOM
eI TEeIIBHOCTH.

DHEPTETHYECKOTO U
DIIEKTPOTEXHUUECKOTO
000pyIOBaHUS;

[1K-4.2. Ocy1iecTBiseT MPOBEPKY
Ka4yecTBa BBIMOIHIEMBIX paboT 1Mo
MOHTaXKy, HaJaJIKe, SKCILUTyaTaIluu
PHEPreTUIECKOTO U
PIIEKTPOTEXHUYECKOTO
000pyTIOBaHUS.

o0acTy 3KCIUTyaTaluuu
HHEPTEeTUYECKOTO U
AIIEKTPOTEXHHUUYECKOT'O
000py1I0BaHNS;
Ymern: OcyliecTBIsATH
MOHTaX U
IIyCKOHaJIa/I04HbIe paOOThI
3JIEMEHTOB 000pYI0BaHUS
00BEKTOB
npoQeCCHOHATIbLHON
JeSITeTbHOCTH
Baagerb: HaBbIKaMH
MPOBEPKH KayecTBa
BBITIOJTHSIEMBIX PabOT 1O
MOHTaXYy, HaJaJKe,
DKCTLTyaTaI[H
DHEPTETUYECKOTO U
DIIEKTPOTEXHIUUECKOTO
000pyI0OBaHUA.

4. CTpyKTYpa M coJepKaHue TUCUUIIMHBI (MOAYJIsA) «JIEKTPHYECKHE CeTH
5. 4.1. CTpykrypa AMcuMnJIMHbI (MOIyJIsl)

Cemectp -6
Kontp | Bece | Aymut | Jlekn | JIa6op | Ilpakt | KC | Camoc | Kon | 3auetH
0JIb ro | OpHbIE WA | aTopH | myeck | P | Ttosren | Tpo 13
3aHATH bI€ ue bHas Jb | €IUHU
s pabot | 3aHAT pabora IIbI
Bl us
144 56 28 14 14 61 27 4
Ok
Conep:xxkanue qucuuiuinabl Ha OO0
Ne Buabl yueOHoM padoThI, BKIOYAS ®opMbl TEKYLIET0

1/l | HammeHoBaHMe Pa3iesioB U
TeM TUCHMILUIUHBI (MOIYJIs1)

CaMOCTOSITEJILHYIO padoTy
CTY/ICHTOB H TPYAOEMKOCTb (B

ceMecTp

KonrakrHas CamMocTosTeNb
pabdora -Has padorta

KOHTPOJIS yCIIeBaeMOCTH

(no neoenam cemecmpa)

®opma pOMeKYTOUHOMI
arrecrauunm (no




Bcero

Jlexnuun

[IpakTnueckue 3aHATUS

JlaGopaTopHbIe 3aHATHS

Jp. BBl KOHTAKT.paOOTHI

Bcero

KypcoBas paboTta(ripoekr)

y

[TpoBepka KOHTPOIBH. paboOT

Hpyrue Bubl
CoOecenoBanue
KonnokBuym
[TpoBepka TecToB

[TpoBepka pedepata

[TpoBepka scce U UHBIX

KypcoBasi paboTa (IIpoeKT)

Pa3nen 1.001mue cBeleHUs 0 CHCTEMA

X 1€

penavu u

acnpeacjacHu

JICKTPOIHEPIUHA

I.1.

Tema 1.1. KorcTpykTHBHOE
BBIMIOJITHEHUE JTUHUN
AIEKTpoNepeayn

6

4

2

| =

4

2

vo| 2 | [ToaroroBka K sK3aMeH

W
—

\S}

1.2.

Tema 1.2. Cxembl
3aMEIIECHUS JIEMEHTOB
AIEKTPUYECKUX CETEr

12

1.3.

Tema 1.3. Cxembl
DJIEKTPUUECKUX CeTeH

6

10

4

4

1.4.

Tema 1.4. Pexxumbl paOoThI
AIIEKTPOIHEPTE€TUYECKUX

6

12

4

4

Paznen 2.PeryjimpoBanue HANPSIKEHUs B JIEKTPH

AX

2.1.

Tema 2.1. Xapakrepucruka
AIEKTPUUYECKOM CETH IO
HaANPSKEHUIO.

6

12

4

4

2.2.

Tema 2.2. [IpoexTupoBanue
KOHCTPYKTMBHOM 4acTH
BO3/YIIHBIX JTUHUM

12

Pa3nen 3.1loTepu 2j1eKTPO3HEPTHH B IJI€K

3.1.

Tema 3.1. BennuuHa norepb
AJIEKTPOIHEPTHH B
ANEKTPUYECKUX CETSX B
MPOIICHTAaX OT €€ OTITyCKa C
AJIEKTPOCTAHIINI

6

12

3.2.

Tema 3.2 OpueHTUPOBOYHBIE
3HaYEHUs OTEPh
AIIEKTPOIHEPTUU B CETAX
Pa3IMYHbIX HAIPSKEHUH..

12

3.3.

Tema 3.3. [lepemennsie u
MIOCTOSIHHBIE MTOTEPU
AIIEKTPOIHEPTUU U UX
COOTHOIIIEHHUE.

12

Ob1wast TpyOeMKOCTb, B
Jacax

104

36

34

34

49

27

[IpoMexxyTouyHas

Popma

3auer

3ayeT C OLEHKOH

DK3aMeH




4. CTpyKTypa U colepKaHue JMCUMILIUHBI (MOaYJIs) «DJIeKTPUYECKHE CeTH
5. 4.1. CTpyKTypa IMCUMILIMHBI (MOLYJI51)
OO0mast TpyA0eMKOCTh AUCIUTIINHBI COCTABIISET

Conep:xanue nucuuiiuabl Ha O30

4  3a4eTHBIX €IUHHIIL, 144 JacoB.

Ne Buabl yueOHol padoThl, BKIOYAS ®opMbI TEKYLIET0
n/n CaMOCTOSITEJIbLHYIO padoTy KOHTPOJISl yCIIeBAeMOCTH
CTYAEHTOB U TPYAOEMKOCTH (B (no neoenam cemecmpa)
KonTrakTHas Camocrositesb), PopMa NpoOMeKYTOUYHOM
padora -Hasi pabdora aTTecTauum (no
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Pazgea 1.00u1ue cBegeHus1 0 cUCcTEMAaXx Mepeaayu U pacnpeneeHus 3JIeKTPOIHEPruu
1.1. | Tema 1.1. KouctpyktuBaoe |6 |1 |1 16 8 |8 1
BBITTOJTHEHUE JIMHUM
JJEKTpoIepesaun
1.2. | Tema 1.2. Cxemsl 6 21 1 18 10| 8 1
3aMEIIeHUS JIEMEHTOB
ANEKTPUUECKUX CETEU
1.3. | Tema 1.3. Cxembl 6 |1 11 18 8 |1 1
ANEKTPUUECKUX CETEU 0
1.4. | Tema 1.4. Pexxumsi pabotsr | 6 |2 | 1 1 16 8 1
ANEKTPOIHEPTETUUECKUX
Pasnen 2.PeryjiupoBaHne HANPsKeHUs B JJIEKTPHYECKUX CETAX
2.1. | Tema 2.1. Xapakrepuctuka |6 |2 |2 18 10| 8 1
ANEKTPUYECKOM CETH MO
HaIPsKEHUIO.
2.2. | Tema 2.2. IIpoexktupoBanue | 6 |2 | 1 1 17 8 |19 1
KOHCTPYKTUBHOW YacCTH
BO3JYUIHBIX JUHUI
Pasnea 3.11oTepu 371€KTPOIHEPIrHH B JJIEKTPHYECKHUX CETAX
3.1. | Tema 3.1. Benuuuna noreps | 6 | 2 | 2 16 8 | 8 1
ANEKTPOIHEPTUH B
ANEKTPUUECKUX CETSX B
IIPOLIEHTAaX OT €€ OTILyCKa C
AIEKTPOCTAHLIUI




3.2. | Tema 3.2 OpuentupoBounsie 6 | 2 | 1 1 18 10| 8 1
3HAYEHUs NO0TEPh
JIEKTPOIHEPTUHU B CETAX
Pa3JIMYHBIX HAIIPSKEHUM. .
3.3. | Tema 3.3. Ilepemennsie u 6 (22 18 8 |1 1
IIOCTOSIHHBIE [TOTEPU 0
AJIEKTPO3HEPTUU U UX
COOTHOIIIEHUE.
OO61ast TpyA0€MKOCTh, B 6 16 |12 4 155 9
Jyacax
[TpoMexkyToUyHas
dopma
3auer
3aueT ¢ OLEeHKO’
OK3ameH *

4.2. ConepxxaHue JMCUMILTHHBI (MOTYJIs)

Paszpnen 1. O0mme cBeieHUs 0 CHCTEMAX MepeAaYy U pacipeae/eHUus 3JIeKTPOIHEePIruu

Tema 1.1. KoHCTPYKTHBHOE BBINOJHEHUE JJUHUI JJIEKTPONEepeIaYu

Knaccudukanus mo HampspDKeHHUIO, TEPPUTOPHH, HA3HAYEHUIO, XapakTepy IOTpeOuTeneH,
KOH(UTypalu, KOHCTPYKTUBHOMY BBINIOJHEHHIO, POAY TOKa. KOHCTpYKIMH BO3AYLIHBIX JTUHHUM
anekrponepenaun. [lposoaa. Onopsl. M3onsmus. Apmarypa. ['po3ozamutheiii Tpoc. KoneTpykuun
KaOeNbHBIX JMHUNA dnekTporepenaun. Mzomsims kaGeneil. CrnocoObl MpoKIaiku Kalemei.
KabensHbie MyTHI.

Tema 1.2. CxeMbl 3aMelleHUS 3JIEMEHTOB JJIEKTPUYECKUX ceTeil

Cxema 3amelleHus JUHUU dJieKTporepeaayu. [IpononbHble U MonepeyHble mapaMeTpbl CXEMBI
3aMeneHusl. AKTUBHOE colpoTuBieHne. NHIYKTUBHOE CONPOTUBIEHHUE. TpaHCIO3UIUS TPOBO/IOB.
AKTUBHasl MPOBOJUMOCTh. SIBIeHHE KOpOHBI. EMKOCTHas mpoBOAMMOCTB. 3apsiiHas MOIIHOCTD.
Pacmienienune ¢a3 aunuu. BrusHue pacmernsieHus ¢aspl Ha MapaMmeTpbl CXEMbl 3aMEIICHHUS.
[ToronHsie mapaMeTpbl U UX MOPSIOK AJs JUHUM pa3InyHOW KOHCTPYKIHMH U HarpsbkeHus. Beidbop
CXEMbI 3aMEIlEeHUs JIMHUU B 3aBUCUMOCTH OT €€ KOHCTPYKIMH M HOMHHAJIBLHOTO HANpPSDKEHUS.
Cxembl 3amelleHUs JIBYXOOMOTOUHBIX TpaHchopmaropoB. OrpeneneHUe NTapaMeTpoOB CXEMBI
3aMelleHus 10 MacoPTHBIM JaHHBIM. [loTepu X0I0CTOro Xoaa U Harpy304Hble TOTEPU MOILIHOCTH
B TpaHcdopmaTope. Pacuienienre o0OMOTKH HU3KOTO HampshkeHUs Tpanchopmaropa. Onpenenenue
MapaMeTpoB CXEMbI 3aMelleHus] TpaHcPopMaTopa ¢ paclIeIIeHHONH 00MOTKONH. CXeMbl 3aMeleHUs
U mapameTpbl TpexoOMoTouHoro TpaHchopmaropa u aBToTpaHchopmatopa. CHHXPOHHBIE
re€HEepaTophl, JIBUraTeN, KomneHcaTopbl. OCHOBHBIE aHAJIMTUUYECKHUE BbhlpaxkeHus. [IpencraBienue
CUHXPOHHBIX MAlllUH B pacueTHbIX cxeMax. Cxembl 3aMelIeHUs CHHXPOHHBIX MalllH. BekTopHbie
nuarpammbl. [IpueMHUK U oTpeOuTeNb dMeKkTposHepruu. KomriiekcHas Harpys3ka ysia, ee COCTaB.
[IpeacraBinenne Harpy3ok B pacueTHbIX cxemax. CTaTHYecKue XapaKTEepPUCTHUKU Harpy3Kud IO
HaAMPsKEHUIO U 9acTOTe. - COCTaBJIeHHE OalaHCca akTUBHOM MOIIHOCTH U BBIOOp reHepaTopoB TOL]

Tema 1. 3. CxeMblI 3J1eKTPHYECKHUX CeTel

CxemBbl pacnpeleNnTeNnbHbIX ceTell HanpsbkeHueM 10 35 kB. PaauanbHble, MarucTpalbHBbIE,
CMEIIaHHbIE U TETIeBble ceTu. Pe3epBupoBaHHbIe ceTH. (CXEMbl pACHpENEIUTENbHBIX CETEl
HanpsbkenueM 110...220 xB. Knaccudukanus noactaHuuii mo crnocody MPUCOEAWHEHHS! K CETH.
TumoBbsle cXeMbl paclpeleNUTeNIbHBIX YCTPOMCTB MOACTaHIMN M 00JacTh UX MPUMEHEHMS.
Tunosble cxempl pacnpeneauTenbHbix yeTpoicTB 6-10 kB. CTtpykTypa M cXeMbl MEXKCHCTEMHBIX




nepenav nepeMeHHoro toka HamnpspkeHuem 330 kB u Bbime. CriocoObl TOBBIMIEHUS! MPOITYCKHOMN
crocobHoctn mepenad. CTPyKTypa M CXEMBl MEXKCHUCTEMHBIX Iepelad IMOCTOSHHOTO TOKa.
[IpeoOpasoBarenpHbie MoAcTaHIUK. [IpomyckHas CIOCOOHOCTH JIMHUN W Iepeaad MOCTOSHHOTO
TOKa.

Tema 1. 4. Peskumbl padoThI 3JIEKTPOIHEPreTHYECKUX CHCTEM

XapakTepucTHKa CocTaBisIomuX Oananca. CBsa3b OajlaHca aKTHBHON MOITHOCTH C YaCTOTOM.
HopMmanbsHO nomycTtumelie U NMpEAEabHO JIOMYCTUMBbIE OTKJIOHEHHUS 4acTOThl. BiusHue 4acToThl Ha
MIPOU3BOIUTEIIEHOCTh MEXaHW3MOB. [IpuHIMI pabOThl aBTOMATHYECKOW YAaCTOTHOM pPa3TPy3KH.
bananc peakTHMBHONH MONTHOCTH. XapaKTepUCTHKAa COCTaBIsOmMX OanmaHca. CBs3p OanaHca
PEaKTUBHOI MOIIHOCTH C HAIPSKEHUEM B y3jaX Harpys3ku. JIaBuHa HanpspkeHusl. XapaKTepUCTUKU
Harpy3ku o yacrore. Heperynupyemas TypOuHa. ACTaTUYECKOE U CTATHUYECKOE PETyJIHpPOBaHHE
TypOunsl. Koapduuuent cratuzma perymsropa TypOuHbl. IlepBuuHoe U BTOpHYHOE
perynupoBaHue 4actoTbl. CraHIuM, perynupyromue 4YactoTy. OCHOBBI  ONTHUMAJIBHOTO
pacnpesiefieHusi akTUBHOW MOIIHOCTH MEXJly arperaTaMu OJHOM CTaHIIMM U MEXIY CTaHUIUSMHU B
aNeKTpo3HepreTudecko  cucreMe. CHHXPOHHBIE MAIlMHBI, CTATUYECKHME KOHJEHCATOPBI,
CTaTUYECKUE pETyJIMpyeMble HMCTOYHMKH pPEaKTUBHOM MolHOCTU. OCHOBHbBIE CBEAECHUSA O
pa3MEIICHUH KOMIICHCUPYIOIIUX YCTPOMCTB B 3JEKTPOIHEPreTUYECKOW cucteMe. PacuerHbie
PEXHUMBI DJIEKTPUYECKUX CeTel. 3ajayd pacuera YCTaHOBUBLIMXCA peXUMOB. llpuBenenue
Harpy30K K CTOPOHE BBICIIETO HanpskeHHs TpaHchopMaTopoB. Pacuer pexnma pa3oMKHYTOU ceTu
[0 HaNpsDKEHHUI0O M MOIIHOCTH Harpy3Kd, 3aJlaHHbIX B KOHIIE ceTH. BekTopHas auarpaMma
HanpspbkeHnd. IIpomosibHass W momepedHas COCTaBIAIOIIME TMaJeHUs HanpsbkeHus. [lotepst
HanpspkeHus. PacueT pekxuMa pa3oMKHYTOH CETH IO HalpsyKEHUIO, 3alaHHOMY B Hadaje CeTH.
Meton mocnenoBaTeabHbIX MNpUOMMKEeHHH. PacueT HampspkeHHs Ha BTOPUYHOW CTOpoHE &
TpanchopmaTopa. YHOpPOIIEHUs MPU pacdeTax AEKTPUUYCCKUX CETeH HampspkeHueMm Hmke 35 kB.
Pacuer pexnma 3aMKHYTOH (KOJIBIICBOM) OJeKTpuueckod cetu HampsbkeHuem 110...220 kB.
[IpencraBnenne 3aMKHYTON CETH CEThIO C JBYXCTOPOHHHMM NMHUTAaHHEM. Pacuer mOTOKOB MOIITHOCTH
Ha TOJIOBHBIX YYacTKaxXx 3aMKHyTOW ceTu. [IpuBeneHne 3aMKHYTOM CETM K pacyery JBYX
Pa3OMKHYTHIX cxeM. [ToHsTHE 00 OTHOPOHOW M HEOTHOPOIHON 3aMKHYTOM CETH. YTIPOILIEHHUS MPH
pacuere pexuma OJHOPOAHOM 3aMKHYTOM ceTu. [loHATHE O CI0XKHO3aMKHYTOH JJIEKTPUUYECKOU
cetu. IlpencraBieHre akTUBHBIX DSJEMEHTOB B JJIEKTPUYECKOM CETH 3aJalOlMMHU TOKAMH.
@opMHpPOBAaHKE YPABHEHUH Y3JIOBBIX HANPSHKEHUN JUISl CETH MOCTOSTHHOIO TOKa. banmaHcupyronmit
y3€eJ M0 TOKY (MOIIHOCTH). ba3ucHbIN y3en nmo HampsbkeHuro. B3anMHble TPOBOJMMOCTH BETBEH,
COOCTBEHHBIE MPOBOJMMOCTH Y3JI0B. MaTpuilia COOCTBEHHBIX M B3aMMHBIX MPOBOJIUMOCTEH.
VYpaBHeHMs Al CETH MEPEMEHHOr0 TOKa C KOMIUIEKCHBIMH K03((dUIIMeHTaMU U TepeMEeHHbIMHU.
Pa3nenenne neiCTBUTENBHBIX U MHUMBIX 4YacTeH. 3allUCh YPABHEHUM Y3JIOBBIX HAIPSKEHUN JIs
CEeTH MEePEMEHHOr0 TOKa B MATPUYHOM U MOJIHOHN Qopmax.

Pa3pen 2. PeryJimpoBanue HANPSAKEHUS B JJIEKTPHYECKUX CETAX

Tema 2.1. PeryiupoBanue HANPSKEHUsI HA JJIEKTPOCTAHIUAX

XapakTepucTUKa DIEKTPUYECKOM CEeTH 10 HanpspKeHUro. JluanmasoH — peryiaupOBaHHs
HanpsDKeHHUs TeHepaTopaMy U TpaHc(opMaTopaMmu 3JIeKTpOCTaHIMU. Vcronp30BaHNe reHepaTOpoB
JUIsL peryJIMpOBaHMsl HAaNpsKEHUsT Y MECTHbIX notpeduteneil. Ycrpoiictso [IBB. Tpancdopmarops
U aBTOTpaHC(HOPMATOPhI C PEryIMpoBaHueM HanpspkeHus noj Harpyskoit (PITH). I[Tpunnunuansaas
cxema PITH. /luanazon perynupoBaHus. BeIOOp peryimpoBOYHBIX OTBETBIEHUH TpaHC(HOpMaTOpOB.
TpeboBanus I1YD k ypoBHSIM HanpsiKeHUs B LIeHTpe nNuTaHus. L{eHTpann3oBaHHOE peryaupoBaHue
HanpspkeHusd. CpelcTBa MECTHOTO PETYJIHMPOBAHMUS HANPSDKEHUS: JIMHEHHBIE PETrYyJIMpPOBOYHBIE
TpaHc(OpMaTOpbl, KOMIICHCAIUS PEAKTUBHOW  MOIIHOCTH, KOMIIEHCAIUsl HHIAYKTUBHOI'O
COIIPOTHBIIEHUSI CETH. METOMbl ONpENeIeHMs MIEKTPUUECKUX Harpys3ok. OmpezneneHue rofoBoro
noTpeOJIeHuUs AIIEKTPOIHEPTUU U MAKCUMAJIbHOM 3J1eKTpHUecKoi Harpy3ku oobekra. Koaddurment



Pa3sHOBPEMEHHOCTH MAaKCUMyMOB M KOX(QQHIMEHT TONaJaHusi B MaKCUMyM Harpy3kd
sHeprocucreMbl. OOMaCTH NPUMEHEHHs Pa3IUYHBIX HanpspKeHU. VICTOpHYECKH CII0KHBLIMECS
cucteMbl HanpsokeHud. OlleHKa HamnpshKeHUs JIMHUM 3JIeKTporepenadyd. BpiOop HOMUHAIBHOTO
HaNpsODKEHHUS dIIeKTpuyeckoi cetu. 9 PacuerHple BpeMeHHblE ypoBHH. OO0nacTv HpUMEHEHHUs
pa3NUYHBIX KOH(UTyparuil 3J1eKTpuueckux cereil. Texnudeckue orpanmdenus. HopmupoBaHHas
SKOHOMHUYECKAs IUIOTHOCTh TOKAa. CTaHAApTHBIE CEUEHUS MPOBOJHUKOB. OCHOBHBIE TEXHUYECKHE
OrpaHMuYEHUs MpU BbIOOpE CEUEHUI NMPOBOJHUKOB BO3AYIIHBIX U KaOeabHBIX JUHUM. JlomycThMble
neperpysku kabeneil. BbiOop NpoBOJHUKOB MO JOMYCTUMOMY JUIMTEIBHOMY TOKY U JIOITyCTUMOM
noTepe HampspkeHUs. BpIOOp KoiuuecTBa M MOIIHOCTH TpaHC()OPMATOpPOB HA IOACTAHIIMSAX.
Honyctumble mneperpy3ku TpaHchopmaropoB. Tpeboanuss ['OCT14209-97. Bunel yueOHbIX
3aHsTuil: Jlekuun PerynupoBaHue HampspkeHUs B dJeKTpuueckux ceTsix 1 wac Ilpaktuueckoe
3aHsTue: BeiOop 1 mpoBepka ceueHuil MpoBOOB JMHUM 3JeKTponepesaun 2 yaca

Tema 2.2. IlpoekTupoBaHHe KOHCTPYKTUBHOM YacTH BO3AYIIHbIX JHHUN (24 dYacoB)
Kimmmarnueckue paiioHbl. BeTpoBble U rosnosenHsle Harpy3ku. BiusiHue temmepaTtypbl. OHU3nKo-
MEXaHUUYECKUE XapaKTEPUCTUKH MpoBOJ0B. OCHOBHBIE pPEXUMBI IPH pacyere IpPOBOJOB Ha
npoyHocTh. Bribop omop. PaccranoBka omop. Illabmon. ['aGapuTHBIM, BeTpoBOl U BECOBOM
nponetsl. IlpuBenenssiit mposier. Harpy3ku oT coOCTBEHHOro Beca, Beca TIoJojie[ja, BETpa.
[TapameTpsl pacueTHBIX pEXHUMOB. YpaBHEHUE COCTOSHHUS IpoBoja. OmpeneneHne UCXOAHOTO
pexuMa. Pemienue ypaBHEHMsI cOCTOsIHUSL IpoBoa. [IpoBepka ycClIOBHUM NPOYHOCTH IPOBOJA.
ITocTpoeHne MOHTaXHBIX TpagukoB. OCOOEHHOCTH pacueTa Ha MPOYHOCTh MPO303alUTHOTO TPOCa.

Pa3zpnen 3. Ilorepu 3JIEKTPOIHEPI MU B JJIEKTPUYECKUX CETHAX.

Tema 3.1. BenuunHa noTeps 31EKTPOIHEPTUH B MIEKTPUUECKHUX CETIX B MPOLEHTax OT €€ OTIyCKa
¢ 2JeKTpocTaHIMi. OpUEHTUPOBOYHBIE 3HAYCHMs IOTEPh AIEKTPOIHEPIHU B CETAX Pa3IMYHBIX
HanpspkeHn. [lepeMeHHbIe 1 IOCTOSTHHBIE TOTEPH IEKTPOIHEPTHH U UX COOTHOIIEHUE. [Totepu Ha
KOPOHY, OT TOKOB YTEUKU 4epe3 M30JILUI0, B cepleuyHuKax TpaHchopmaTopoB. ['omoBoit rpaguk
Harpy3k IO MPOJOJKUTENbHOCTH. [IpOJoKUTENbHOCTh UCTIONB30BaHUS HAUOOIbIIEH Harpy3KH.
Bpemst HambOosbmIMX  MHOTEph  MOHIHOCTHU. llepcrnieKTMBHBIE  HampaBieHUs B OOJIACTH
IEKTPOIHEPTETUYECKUX CUCTEM U DJIIEKTPUUYECKUX ceTeld. OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI B
obmactu 10 »snextposnepretuiku. CBenmenus u3 HWHTepHera. B03MOXHOCTH TI€PCOHATBHBIX
KOMIIbIOTEPOB. AjjanTanus 6akajaBpa B COBPEMEHHBIX PIHOYHBIX OTHOILIEHUSX B SHEPreTUKE.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu moaroroBke OakanaBpOB UCIOIB3YIOTCS CIEAYIONIME OCHOBHBIE (DOPMBI IPOBEICHUS
y4eOHBIX 3aHSTUH:
WHTEPaKTUBHBIE JICKIIUY;
JEKIUU-TIpecc-KOH(PEpeHIINH;
TPEHMHTU ¥ CEMUHAPBI TI0 Pa3BUTHUIO MPO(HECCHOHATBHBIX HABBIKOB;
IPYIIOBbIE, HAYYHbIE TUCKYCCHH, Ne0aThI.

6. YueOHO-MeTOAMYeCKOe  o0ecredyeHHe  CAMOCTOAATEJBHOH  paldoThl  CTYJACHTOB.
OuneHo4yHbIe CpeACTBa /sl TeKYLIero KOHTPOJISI YCIIeBaeMOCTH, IPOMEXKYTOYHOI aTTecTaluu
10 UTOraM OCBOEHUSI THCIMIIIMHBI.

6.1. Ili1an camocTOATEILHOM PadOTHI CTYACHTOB



Ne Tema Bun 3anaHue Pexomennyemas| KomaugecTtBo
HeZl. CaMOCTOSITENIbHOMN JauTepaTypa 4acoB
paboThI
1. KoHctpykTuBHOE Komnoksuym  |M3yuuts 1,2 4
BBIIIOJIHEHUE JINHUI BBIIIOJIHEHHE
3JIEKTPOIIEpEIayH. JTMHHAI
DIIEKTPOIIEpEIayu.
2. | Cxewmsl 3amemienus | KommoxkBuym — [M3yunth 1,2 4
2JIEMEHTOB OCHOBHBIE CXEMBI
NIEKTPUUECKUX 3aMelleHus
CETEH. DJIEMEHTOB
DIIEKTPUYECKUX
CETEH.
3. Cxembl KonnokBuym  |M3yunts 1,2 4
ANEKTPUUYECKHUX OCHOBHBIE CXEMBI
ceTel. DIEKTPUYECKUX
CETEH.
4. Pexumbl paboThl Konnoksuym  |O3HaKOMUTBCS € 1,2 6
ANIEKTPO3HEpreTnye pexuMamMu paboThI
CKUX CHCTEM. SJIEKTPOIHEPTeTUY
€CKUX CHCTEM.
3. XapakTepucTuKa Konnoksuym  |M3yunts 1,2 6
DIIEKTPUYECKON CETH XapaKTEPUCTHUKY
10 HANPSDKCHMUIO. IIEKTPUYECKUX
ceTeu 1o
HAIPSDKECHUIO
6. [IpoexTupoBanue KomnokBuym  [PaccmoTpeTh 1,2 4
KOHCTPYKTUBHOMN KOHCTPYKTHUBHYIO
4acTH BO3yILIHBIX 4acTh BO31YIIHBIX
JIMHUM. JTMHU.
7. | BennunHa norepn Pedepar N3y4uts 1,2 4
IEKTPOIHEPTUHU B BEJIMYMHY I10TEPD
EKTPUYECKUX 2JIEKTPO3HEPI MU B
CETSIX B IIPOLIEHTAaX IIEKTPUYECKUX
OT €€ OTIIyCKa C CeTsX
NIEKTPOCTAHLIUH.
8. | OpueHTUPOBOYHBIE Pedepar M3yunuts morepb 1,2 4
3HAYEHUS NI0TEPh 2JIEKTPO3HEPIUH B
JIEKTPOIHEPTUHU B CEeTSX pa3IM4YHbIX
CETSIX Pa3IMYHBIX HaNPsUKEHUN
HaIPSHKECHUN.
9. IlepemenHsbIE U Pecdepar MN3yunts 1,2
MIOCTOSIHHBIE ITOTEPU NIEPEMEHHBIE U
JIEKTPOIHEPTUH U MIOCTOSIHHBIE
UX COOTHOIIECHHUE. oTepU
JIEKTPO3HEPTHH

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3alUH CAMOCTOATE/ILHOM PadoThI CTY1eHTOB




VY4eOHbIM  IJIAaHOM  HAmpaBJIEHUS  MOATOTOBKH 13.03.02 «DnekTpo3HepreTuka M
IIEKTPOTEXHUKAY [0 JUCUUIUIMHE «OJIEKTPUYECKUE  CETU» IIpelyCMaTpUBAETCs
caMocTosiTeNlbHast paboTa CTyAeHTa, KOTOpas BBIIOJHACTCA CICAYIOIIMMHU  BHIAMH
CaMOCTOSITENIbHOW Pa0OTHl: HANMMCAaHWE KOHTPOJIBHOW pPa0dOThl MO TUCHMIUIMHE, CcAadya
KOJIJIOKBHYMa.

6.2.2. MeTtoauueckue peKOMeH/IALMH 110 MOAT0TOBKeE U c/a4ye KOJUIOKBHyMa

KosutokBuyM(B miepeBojie ¢ JaTHHCKOTO «0Oeceqa, pasroBop») — (opma TEKyIero KOHTPOJIs
3HaHUH CTYJEHTOB, KOTOpas MPOBOJUTCA B BHJE cOOECEOBAaHWU TPENOAABATENs U CTyIEHTa IO
CaMOCTOSITENILHO MOJATrOTOBJIEHHOU CTYJIEHTOM TEME.

OH npuMeHsieTcs s TPOBEPKH 3HAHUH 10 OIpeesIeHHOMY pa3zeny (Wid 00beMHOU TeMe) U
MIPUHATHUS PEIICHUSI O TOM, MOXXHO JIM TIEPEXO/UTh K U3yUYEHHIO HOBOTO MaTepuaia. Kommoksuym
— 9310 Oecela co CTyACHTaMH, LENbI0 KOTOPOM SIBJISIETCS BBISIBJIEHUE YPOBHS OBJIQJCHUSI HOBBIMU
3HaHMUSMH. B oTiinume oT ceMHuHapa riaBHOE Ha KOJJIOKBUYME — 3TO IIPOBEpKa 3HAHUH C LIETIbI0 UX
CUCTeMaTH3al1H.

Henabo kostokBUyMa sBisieTcss (OPMUPOBAHME y  CTYJEHTa HaBBIKOB aHalIM3a
TEOPETUYECKHX TMpoOJeM Ha OCHOBE CaMOCTOSITEIbHOIO H3Y4YeHMs] Y4YeOHOH U HaydyHOU
JUTEPATYPHI.

Ha komiokBuyM BBIHOCATCS KpyHHbIE, NPOOJEMHBIE, HEPEAKO CIIOPHbIE TEOPETUYECKUE
Bornpockl. KoJuIOKBHyM MOKET HpPOBOAMTHCS IO BOMpoOcaM, OOCYXJaBIIMMCS Ha CEMHHapax.
KonkpeTrHsle BOIpockl A KOJIOKBUYMa CTyI€HTaM HE COOOLIAlOTCS, OJHAKO 3apaHee
dbopmynupyroTcst ipenonaBareneM. [IpeamnonaraemMeiii 00beM OTBETa HE JIOJDKEH OBITH OOJBITUM
(mpumepHO 1,5-2 MUHYTBHI), YTOOBI IPEIOAABATEH MOT YCIIETh OMPOCUTH BCEX CTY/IEHTOB.

Ot cTryneHnTa Tpedyercs:

1. BmajzeHue W3y4YEeHHBIM B XOJ€ Yy4eOHOro Tmpolecca MaTepuajoM, OTHOCSIIMMCA K

paccmarpuBaeMoil mpobieme;

2. Hanuyue COOCTBEHHOTO MHEHHUS 10 oOCyKJaeMblM BOIpOCaM U yMEHHE €ero

apryMeHTHpOBATbh.

KonnokBuym — 3T0 He ToibKO (opMa KOHTPOJS, HO U METOJ YIiyOsieHHs], 3aKperuieHUus
3HAHMUN CTYJIEHTOB, TaK KaK B X0J€ coOeceJOBaHMsI MPEIO0IaBaTelb Pa3bsICHSIET CI0XKHbIE BOIPOCHI,
BO3HUKAIOIINE Y CTY/ICHTA B IPOLIECCE U3YUYCHHSI TaHHOTO UCTOYHHKA.

3amada KOJUIOKBHYMa JTOOUTHCS IIyOOKOIro M3y4YeHHs] OTOOpaHHOrO MarepHala, IpoOyIuTh y
CTYJICHTa CTPEMJICHUE K YTCHUIO JOTIOJIHUTEIbHON IKOHOMUYECKON JTUTEPATYPHI.

IloaroroBka K NpoBeeHNI0 KOJLUIOKBHYMA.

[ToaroroBka K KOJUIOKBUYMY MpErojaraeT HeCKOJIbKO 3TaIloB:

1. IMoaroroBka K KOJJIOKBUYMY HAUYMHAETCS C YCTAaHOBOUHOM KOHCYJIbTAIIMU MPENoJiaBaTes,
Ha KOTOPOH OH pa3bsCHSET Pa3BEPHYTYI0 TEMATUKY MPOOJIEMbl, PEKOMEHAYET JTUTepaTypy Ui
M3Yy4YeHHs U OOBSACHSET POoIeLypy NPOBEACHUS KONIOKBUYMA.

2. Kak npaBuiio, Ha caMOCTOSATEIbHYIO MOATOTOBKY K KOJJIOKBUYMY CTYJIEHTY OTBOJUTCS 3—4
uHegenu. [loAroToBka BKIIOYAET B ce0sl U3yUEHHE PEKOMEHIOBAaHHOW JIUTEpaTypsl U (TI0 yKa3aHUIO
MpenojaBaTesis) KOHCIEKTUPOBAHUE BaXKHEUIITUX UCTOYHUKOB.

3. KomnokBuym mpoBoautcs B ¢GopMe UHAWBHIYaTbHOW Oecelbl MpEenojaBaTess ¢ KaKIbIM
CTYZIGHTOM WM Oecesibl B He0OIbIINX Tpymax (3—5 yenoBek).

4. IlpenonaBatenb 3a7aeT HECKOIBKO KpaTKMX KOHKPETHBIX BOIPOCOB, ITO3BOJISIOLINX
BBISICHUTH CTENEHb J100POCOBECTHOCTH PabOTHI C JIUTEPaTypoil, KOHTPOIMPYET KOHCHeKT. Jlanee
6osiee MOAPOOHO 00CYKAAETCsl Kakasi-InOO CTOpOHa MPOOJIEMBI, YTO MO3BOJIET OLEHUTh YPOBEHb
MTOHUMAaHHSL.

6. ITo uToram KoJIJIOKBUyMa BhICTaBIsieTcs AU depeHnpoBaHHast OLIEHKA, UMEoIasi OOJIbIIONMN
yJIeJIbHBIN BEC B ONPECTICHUN TEKYIIEH yCIIeBaeMOCTH CTY IEHTA.

Oco0eHHOCTH U MOPSIAOK cIa4u KOJUIOKBHYMA. CTYZEHT MOXKET ceOs CUMTaTh FOTOBBIM K
clavye KOJUIOKBMYMa IO M30paHHOW paboTe, KOrja y HEro €cTb MM JIMYHO COCTABJICHHBIM U
00paboOTaHHBIN KOHCHEKT cJaBaeMoil paboThl, OH 3HAET CTPYKTYpy paOOThl B LIEJIOM, COJCpKAHUE



paboThl B LEJIOM WM OTACNBHBIX €€ pa3ieioB (TJaB); yMEET pPACKPBITh paccMaTpUBacMble
HpOGJIeMBI M BBICKA3aTb CBOC OTHOLICHUC K IMMPOYMTAHHOMY U CBOHM COMHCHMUSA, 4 TAKKC 3HACT, KAK
yOeuTh npenogaBaress B IPaBOTE CBOMX CYXKICHUIA.

[IpoBenenne KOMIOKBHYMa TIIO3BOJIIET CTYIEHTY IPHOOPECTH OMBIT PabOTHl  HaJ
IEPpBOUCTOYHUKAMU, YTO B H&HBHCﬁH.ICM IMOMOJKET ¢ MCHBIUIMMU 3aTpaTaMu BPpCMCHU pa6OTaTb Hanqg
JUTEPATYpPOH 10 KypcoBOM paboTe U IPU MOATOTOBKE K 3K3aMEHaM.

Pedepar

Pedepar wucmomb3yercst Uil ONEHKHM YMEHHH CTYJEHTa CaMOCTOSATENIbHOW pabore ¢
JUTEPaTypOii, BEIIOJHEHUS aHAJIM3a MaTepraa 1o BHIOpaHHOH TeMe U (OPMYITHPOBAHUE BHIBOJIOB.
Tembl pedepaTtoB BBIIAIOTCSA TPENOJABATEIEM, MPOBOAALINM IMPAKTUYECKHE 3aHATHA B TpPYIIIE,
WHAWBHIYAIbHO KaxaoMy cryaeHTy. OOmuit oOvem pedepara momkeH cocraBiars 15...20
CTpaHull MamuHonucHoro tekcra. @opmar A4, pazmep mpudra 14, MexIyCTPOUHBIN MHTEpBAI
nosyTopHblid. [locie 3aBepiueHust BBINONHEHUs pedepara MPOU3BOIUTCS €ro 3amura B (Gopme
MHIUBUAYAIbHOIO cobeceoBaHMUsl C IpenofgasareneM. Pedepar oneHuBaercs OLEHKaMu
«3aUTEHO», «HE 3a4TECHO».

IIxkana Kpurtepuu oneHnBanus

OneHka «3a4TeHo» - cobmoieHb! (hopmanbHbie TpeOOBaHUS K pedepaTy U ero
0(hOpMIICHHUIO;

- IPEICTAaBIIEHO IPAMOTHOE U TIOJTHOE PACKPHITHE TEMBI;

- chopMyIMpOBaHbl OCHOBHBIE BBIBOJIBI IO PabOTE;

- B TeKcTe pedepaTa NPUCYTCTBYIOT CCHUIKM Ha HUCIIOJIb3yEMYIO
auTepaTypy U umeercss  OuOnuorpaduyeckuil  CIHUCOK,
COOTBETCTBYIOIUI TeMe pedepaTa;

- YMEHHUE BBICKa3blBaTb M OOOCHOBAaTb CBOU CYXXICHMS IpHU
OTBETE HA BONPOCHI BO BpeMsl 3aILUTHI.

Or1eHKa «HE 3a4TCHO» - He coOmoaeHbl (hopMalibHBIe TpeOoBaHMs K pedepaTy U ero
0(OpMIICHHUIO;

- IPEJICTABIICHO HE MOJIHOE PACKPBHITUE TEMBI;

- HET OCHOBHBIX BBIBOJIOB 110 paboTe;

- OubnumorpaduyecKkuii CIHCOK HE COOTBETCTBYET TEMeE
pedepara; - BO Bpemsl 3alIMThl OOHAPY)KEHO HE3HAHUE WIIH
HETMIOHUMaHue OOoblIeH Wi HauboJjiee BaKHOW YacTH TEMBI

pedepara.

Crpykrypa pedepara

1. TuTynbHBIN JUCT.

2. OrnaBnenue (IU1aH, coAep)kKaHKE), B KOTOPOM YKa3aHbl Ha3BaHMs BCEX pa3JesioB (ITyHKTOB
1aHa) pedeparta ¥ HOMEpa CTPAHMULI, YKA3bIBAIOIINE HAYal0 9TUX PA3/IENIOB B TEKCTe pedepara.

3. Beenenue (1,5-2 crpaHutisr).

4. OcHoBHas 4acTh pedepata (12-15 crpanuir). MoxxeT UMETh OJIHY UM HECKOJIBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pa3/IeloB) U MPEAnojaraeT OCMbICIIEHHOE U
JIOTUYHOE U3JI0’KEHHE TJIaBHBIX MOJOKEHUN U UAEH, COAEpKAIUXCS B U3YUEHHOM uTepatype. B
TeKcTe 00s3aTeNbHBI CCHUIKH Ha MEPBOMCTOYHUKH.

5. 3akmouenue. COOEpKUT IIIaBHBIE BBIBOJIBI M UTOTH M3 TEKCTa OCHOBHOM YacTH.

6. bubmuorpadus (cmmcok nuTeparypbl) CHHUCOK COCTaBISI€TCS COTJACHO IpaBUiIaM
oubnrorpaduuecKoro onucaHusl.




6.3. MartepuaJjbl A5l NPOBEeJEHUS] TEKYNIero M MNPOMEKYTOYHOI0 KOHTPOJIS 3HAHUIM
CTYA€HTOB

Koumponws oceoenus komnemenyui

Ne Bun xonTpoOsns KonTponupyemsie Temsl (pa3niensl) Komnerenmumy,
m\n KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
l. Komnokeuym [KOHCTpYKTHBHOE BBIIIOJIHEHUE JIMHUM [1K-1; TIK-4.
DIIEKTPOIEPENAYH.

CxeMbl 3aMeILEHUs DIEMEHTOB
PIEKTPUYECKUX CETEH.
CXeMBbl EKTPUYECKUX CEeTeH.
Pexxumbl paboThl
DIIEKTPOIHEPTETUUECKUX.
XapakTepuCTUKA AIEKTPUUECKON
CETH I10 HaNPSKEHUIO.
[IpoexTnpoBaHNE KOHCTPYKTUBHOM
YacTH BO3JYIIHBIX JTUHUMN.

2. Pedepar BennunHa oTeps 3JIEKTPOIHEPTUU B ITK-1; TIK-4.
PIIEKTPUYECKUX CETSAX B MPOIEHTAX OT
€€ OTITyCKa C 3JIEKTPOCTaHIUH.
OpHEeHTHPOBOYHBIE 3HAYCHMUS TIOTEPD
PIIEKTPOHEPTHHU B CETAX Pa3IUYHBIX
HaNpsHKEHUH.

[IepeMeHHBIE ¥ TOCTOSHHBIE TIOTEPU
DIIEKTPOHEPTHH U UX COOTHOILLIEHUE.

3. 3auer KOHCTpYKTHBHOE BBITIOJIHEHUE JTUHUM
PIIEKTpOIIepeaauH.

CXeMBbl 3aMEIleHHs] JIEMEHTOB
PIIEKTPUUECKUX CETEH.

CXeMBbI 3JIEKTPUYECKUX CETEH.

Pexxumbl paboThI
PIEKTPOIHEPIETUUECKUX.

XapaKTepucTUKa 3NEKTPUIECKON
CETH 110 HANPSHKEHUIO.

BenuuunHa noTeps 37€KTPO3HEPTUN B
PIEKTPUYECKUX CETSX B MPOLEHTAX OT
€€ OTIIyCKa C 3JIEKTPOCTaHIUH.
OpUEHTUPOBOUYHBIE 3HAYEHUS TOTEPD
PIEKTPOIHEPTHH B CETAX PA3IMUHBIX
HaIPSKCHUN.

[IepeMeHHbIE U TOCTOSIHHBIE TTOTEPU
PIIEKTPOIHEPTHHU U UX COOTHOLIEHUE.
[IpoexTupoBaHNE KOHCTPYKTUBHOM
YaCTH BO3IYIIHBIX JIMHH.




Texkymuil KOHTpOJIb IPOBOJUTCS CUCTEMATHYECKHM B 4YaChl ayAUTOPHBIX 3aHATUN WM BO
BpeMsl ayTUTOPHOM CaMOCTOSTeNIbHONU paboThl 00yuaromuxcs. PyOeskHbI KOHTPOJIb MPOBOAUTCS C
MOMOILBIO OTJEIBHO Pa3padOTAHHBIX OLEHOYHBIX CPECTB.

[IpomeKyTOYHBINM KOHTPOJIb OPraHU30BBIBAETCS HA OCHOBE CYMMUPOBAHMS JAHHBIX TEKYIIETO
1 pyOeKHOTO KOHTPOJIAL.

Kputepuu onieHKku NpoMe:KyTOYHOI aTTecTanuu B gopMe IK3aMeHA
Taonuya 8.1

Ouenk
a

XapakrepucTuka TpeOoBaHMi K pe3yjbTaTaM arrecTanuu B ¢opme
JK3aMeHa

«OTInyHO»

Teopernueckoe cojepxkaHUE Kypca OCBOEHO IIOJIHOCTbIO 0€3 mpo0enos,
CUCTEMHO U TIJIyOOKO, HEOOXOAMMBbIE IPAKTUUYECKUE HAaBBIKM padOThl C
OCBOEHHBIM MarepuajoM chOopMHpOBaHbI, BCE MpPEAyCMOTpPEHHbIE paboueit
y4eOHOM TporpamMMoil yueOHbI€ 3aJaHHs BBITIOJHEHBI 0€3yNpeyHOo, KaYeCTBO HX
BBINIOJIHEHUS! OLIEHEHO YMCJIOM 0ajlyioB, OJMM3KUM K MAKCUMYMY.

«Xopomuo»

Teopetnueckoe cojepkaHHE Kypca OCBOGHO B ILeloM 0e3 mpoOesos,
HEOOXOMMBIE TPAaKTUYECKHE HABBIKA pPAOOTHl C OCBOSHHBIM MaTEpUallOM B
OCHOBHOM C(OPMHUPOBAHBI, NMPEAYCMOTPEHHbIE paboueil yueOHON Mporpammon
yueOHbIE 3aJaHHs BBITIOJHEHBI C OT/ACIBHBIMH HETOYHOCTSIMH, KadeCTBO
BBIITOJTHEHUA OOJBIIMHCTBA 3aJaHHMil OIEHEHO YHCIOM OalljioB, OJIM3KHM K
MaKCUMYMY.

«Y 1OBIETBOP
UTEIBHO»

Teoperudeckoe conepkaHue Kypca OCBOSHO OOJBIIEH YacThio, HO MPOOETHl He
HOCSIT CYIIECTBEHHOT'O XapakTepa, HeOOXOIUMBbIC MPAKTHICCKHE HABBIKU PaOOTHI
C OCBOCHHBIM MaTepHajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
MPEAYCMOTPEHHBIX  pabodeld  ydyeOHOW mporpaMmoil  y4eOHBIX  3amaHui
BBITIOJTHEHBI, OTACIbHBIC M3 BBITIOJTHEHHBIX 3aIaHUHA COJEPKAT OMIHOKH.

«HeynoneTs
OPHUTEITLHOY

Teoperudeckoe coaepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIUMBIC HaBBIKU
paboTtel He cOopMUpPOBaHBI WU CHOPMHUPOBAHBI OTACIbHBIC W3 HHX,
OOJIBIITMHCTBO TPEAYCMOTPEHHBIX pabouell y4eOHON mporpaMMoi y4eOHBIX
3aJJaHUll HE BBIMOJIHEHO JHOO BBITIOJIHEHO C IPyOBIMH OIIMOKAMH, KAYeCTBO UX
BBITTOJIHEHHSI OI[CHEHO YHCIIOM 0aJioB, OJIM3KUM K MUHHMYMY.

Ilepevens BONPOCOB /151 MOATOTOBKH K IK3aMeHY

. Jlate onpenenenue BJI.

. Ha3zBaTh ocHOBHBIE reoMeTpruueckue xapakrepuctuku BJI.
. Ha xakue HanpspkeHus Boinodssitorest BJI?

. M3 kakux snmemenToB coctout BJI?

. HazBath crangaptHsie ceueHus mpoBoaoB BJI.
. Kakoe Ha3HaueHue nMeeT rpo303auTHBIN Tpoc? Ha3BaTe MaTtepuan v ceuyeHus TPOCOB.

|
2
3
4
5. Ha3BaTpe KOHCTpyKLMH ITPpoBOAOB BJI.
6
7
8

. IlosichuTh OykBeHHO-LIM(POBOE 0O003HAUEHHUE IPOBOJIA.
9. Kakyro xoHcTpykuuto umeror CHUIT?
10. Kakas n3omsauus npumensiercs B CHUIT?
11. KakoBbl oCHOBHbIE IIpenMyIecTBa U Hepocratku CUIT?
12. IloscHnuTe HazHaueHue onop BJI. HazBaTe 0CHOBHBIE MaTepHallbl, HCIOJIb3YEMBIE IS

or110p.

13. TlepeyncnuTh JOCTOMHCTBA U HEJOCTATKU OIOP U3 Pa3IMYHBIX MaTEPHUAJIOB.
14. Tlosicuute 6yKkBeHHO-1I(PpoBOE 0003HaYeHHne onopsl BJI.
15. KitaccuduuupoBaTh ONOPHI IO KOHCTPYKTUBHOMY HUCIIOJIHEHHUIO.



16. Ha3Batb onopsl cienuagbHOM KOHCTPYKLUU.
17. Yro takoe ynudukamus ornop BJI?
18. ITosicHUTH TEPMHUH “TpaHCIIO3ULUs IPOBOIOB™. 11
19. Tosicauts OyKBeHHO-IIU(PPOBOE 0003HAYCHHUE H30ISTOPOB.
20. Ha3BaTh OCHOBHBIE MaTe€pHallbl, U3 KOTOPHIX U3IOTABIUBAIOTCS U30JISITOPHI.
21. Kakue KOHCTpYKIHMH U30JISTOPOB IpUMEHsoTCs Ha BJI?
22. Jlatb kimaccuduKaIuio JMHeHHON apMaTypbl BJL.
23. Ha3BaTh OCHOBHBIE 3JIEMEHTHI CLIETIHON apMaTypBhl.
24. Kakue 3aKUMbl IPUMEHSIOTCS AJIs1 KPEIUIEHUS IIPOBOIOB U TPOCOB?
25. Kak ocyuecTBisieTcs coeluHeHue npoBo1oB BJI?
26. Kakast 3amutHas apmMarypa npumensiercs Ha BJI?
27. VI3 KakuX 3J€MEHTOB COCTOUT KaOeabHask JTUHUS?
28. Ha3zBaTh OCHOBHbIE KOHCTPYKIIMOHHBIE MaTEpUabl, U3 KOTOPBIX U3TOTaBINBAIOTCS KaOemu.
29. Jlatb XapakTepUCTUKY KOHCTPYKLNHU Ka0es HanpsbkeHueM 6...10 xB.
30. KakoBo HazHaueHUE TePMETUYHOMN 000JI0UKH Kabems?
31. Kakyto poib urpaet nosicHast U30Jsus kaoemns?
32. KakoBa kapTHHa 3JIEKTPUUECKOT0 MoJist kKabess Hanpsikenuem 10 kB.
33. Ha3Batb oTiuuuTeNbHBIE 0OCOOEHHOCTH KOHCTPYKUUHU Kabenel HanpsbkeHueM 20...35 kB.
8. Ha xakue HanpspKeHUsT U3TOTaBIMBAIOTCS KAOCNN ¢ M30JISAIIUEH U3 CIIUTOTO MOJIUATHIICHA? 9.
[TosicCHUTH KOHCTPYKIIHMIO Kabessi ¢ U30JsLKeN U3 CIIUTOrO MOJIU3TUIICHA.
34. Ha3zBaTh mocToMHCTBA Ka0esel ¢ N30JIIUE U3 CIINTOrO IIOJIMATHIIEHA?
35. Kak mpoxtaibIBatoTCsi Kabesu ¢ U30JIAIUEH U3 CIIUTOTO MOJIMATUIIEHA?
36. KakoBbl IpUYMHBI CO3/IaHUSI MACJIOHATIOJHEHHBIX Kabemei?
37. Kakyto KOHCTpYKIMIO UMetoT Kabenu HanpsbkeHueM 110 kB u Boimie?
38. [Ipu kakux maBieHUAX pabOTAIOT MAaCIOHANIOJHEHHbIE KaOemu?
39. B ueM 3aKki09aroTCs OTJIMYUS KOHCTPYKIIMN MacIIOHATIOJIHEHHBIX KaOeJiel BBICOKOTO U
HU3KOI'O JaBJICHU?
40. OxapakTepu30oBaTh OCHOBHBIE ClTIOCOOBI pokiaaku KJI.
41. Kakue Mepbl moxxapHO 0€30MMacCHOCTH PUMEHSIOTCS NP MPOKIIAJIKEe KaOelel B rajepesx,
TOHHEJISX U [0 ACTaKaJaM.
42. Yrto Takoe kabenpHas apmatypa?
43. Kak ocymiecTBisIeTCsl coeJuHeHne Kabemnei?
44, Kak ocymiecTBiseTcs paseinka kademus?
45. Ha3BaTh OCHOBHBIC THUIIBI KaOEIbHBIX MY(T.
46. Kak ocymiecTBIIsSIeTCsl OKOHIIEBaHUE KaOeeit?
47. B 4em 3aKiIt04aroTcs 0COOCHHOCTH TEPMOYCaKUBAEMBIX MY(HT?
48. B uem oTiiume KOHIIEBOW My(PTHI OT KOHIICBOM 3aCIIKH?
49. Iosicuuth OykBeHHO-IIM(POBOE 0003HAUECHUE KabeIs.

7. YueOGHO-MeTOAMYECKOE " MaTepHaAIbHO-TeXHHYeCKoe obecrnieyeHune
AUCHHUILINHBI(MOAYJISI) «DJIeKTPHYECKUE CeTH»
VYuebHo-MeTo1uecKoe o0ecreueHre caMOCTOATENbHOM paboThl CTYICHTOB
1 CaBuHa, H. B. CoBpemeHHBI€ 35IeKTpo3HepreTHueckie cuctemsl. MHopMaloHHbIe
MIOTOKH B COBPEMEHHBIX PaCIpeIeINTENIbHBIX JEKTPUUECKUX CeTsIX : yueOHoe mocodue /
H. B. CaBuHa. — bnarosemeHck : AMypCKHi FOCyAapCTBEHHBIM yHUBEpCUTeT, 2015 —
164 c. — ISBN 2227-8397. — TekcT : 351eKTpOHHbIH // DNeKTpOHHO-OMOIMOTeuHas
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/103918.html
2 CxopoaymoB, A. 1. CeTH 1 cUCTEMBI PauOCBs3HU : yueOHO-MeToquuecKoe mocodue / A.
N. Cxopongymos, 1. 0. CyxopykoBa. — MockBa : MOCKOBCKUI TEXHUYECKUI
YHHUBEPCHUTET CBSI3U U HHPpopmatuku, 2018 — 34 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIH // DnekTpoHHo-O0nbnuoreunas cucrema IPR BOOKS : [caiit]. — URL:



http://www.iprbookshop.ru/92478. html
3 DReKTpOIHEPreTUYECKIE CUCTEMBI U CeTH : JlabopaTopHbiil npakTukyM / FO. I'. KoHoHOB,
H. H. Kononoga, B. E. Maprycenxko [u np.]. — CtaBpomnons : CeBepo-KaBkazckuit
denepanbubiit yauepeuteT, 2017 — 161 ¢. — ISBN 2227-8397. — Tekcr :
ANEKTPOHHBIHN // DnekTpoHHO-0nbmuoreyHas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/83238. html
4 T'onukoB, A. M. CeTu ¥ CUCTEMBI PalMOCBSI3H U CPEACTBA MX MHPOPMALIMOHHOM 3alIUTHI
: yuebHoe nocobue / A. M. I'omukoB. — Tomck : Tomckuii rocyaapcTBeHHBII
YHUBEPCUTET CUCTEM YIPaBIEHUS U paanoieKTpoHuku, 2007 — 392 ¢. — ISBN 978-5-
86889-393-3. — TekcrT : 3MeKTPOHHBIN // DNEKTpOHHO-OnOIHoTeYHas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/13971.html
5 CaBuna, H. B. CoBpeMeHHBIE AIIeKTPOIHEPreTHUECKHE CUcCTeMbl. H(popManoHHbIe
ITOTOKH B COBPEMEHHBIX paclpeAeTUTEeIbHBIX AEKTPUUECKUX CeTIX : yueOHOoe mocodue /
H. B. CaBuna. — bnarosemieHck : AMypcKHil rocyAapCTBEHHBIN yHUBEpcUTeT, 2015 —
164 c. — ISBN 2227-8397. — TekcT : 21eKTpOHHbIN // DIEKTPOHHO-O0NOIMOTEYHAs
cuctema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/103918.html

7.1. UuTepHeT-pecypchbl

http://www.biblio-online.ru/book/

http://www.biblio-online.ru/book

http://www.iprbookshop.ru/

http://www.iprbookshop.ru/
http://elibrary.ru/default.asp Poccuiickass HammoHanpHas OMOIHOTEKA

http://primo.nlr.ru http://nbmgu.rudnexTponHas oubinoreka Poccuiickoit rocyrapcTBeHHON

OnOINOTEKU

http://elibrary.rsl.ru Hayunas snexrporHas Onbanorexa

7.2. IlporpaMmmHoOe obecnieyeHune

VYHuBepcurer oOecnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacmpocTpaHsIeMOro MpOrpaMMHOT0 00ECTICUCHHUSI, B TOM YHCJIE OTEYECTBEHHOTO IMMPOM3BOICTRA.

Kaxxnprii oOyuaronuiics B TEYEHHE BCETO Iepuoja oO0ydeHHs OOeCreueH WHIUBHIYaTbHBIM
HEOTPAaHMYEHHBIM  JIOCTYIIOM K  DJJIGKTPOHHOW  WH(OPMAIIMOHHO-00pa30BaTEIbHOM  cpele
YHUBEPCUTETa U3 JIO0OM TOYKH, B KOTOPOM HWMEETCS JOCTyll K HWH(OPMAIMOHHO-
TEJIEKOMMYHHUKAITMOHHOM ceTh «ITHTepHEeT» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAaK U BHE €€.

YHuBepcurer oOecnedyeH CeIyIoIMM  KOMIUIEKTOM  JIMIEH3MOHHOTO  MPOTPaMMHOTO

obecrieueHusl.
1. Jluuen3zuoHHoe mporpamMmmHoe obecreuenue, ucnoiabzyemoe B Uurl'y

1.1.MicrosoftWindows 7

1.2.MicrosoftOffice 2007

1.3.ITporpammusiit kommieke MMUC “/lekanar”

1.4.ITporpammusiii kommiekc MMUC “Busyanbshas Ctyaus TectupoBanus™

1.5.AntuBupycnoe [10 Eset Nod32

1.6.CnpaBouHo-nipaBoBasi cucrtema ‘“KoHCynbTaHT”

1.7.CnpaBouno-nipaBoBasi cucrema “I'apanr”

Hapsmy C TPaAULIUOHHBIMHU HU3JAHUAMHU CTYACHTBI W COTPYAHUKH HUMCIKOT BO3MOXHOCTb
ITOJIB30BATHCA SJICKTPOHHBIMHU IMMOJIHOTCKCTOBBIMHA Oazamu JaHHBIX:

Ne |Bun »snekrponHoro o6pasoBa-HanMeHoBaHME 3J€KTPOHHOTO 00pazoBaTENILHOTO pecypca,
I/ |TEJIBHOTO pecypca,|3JIeKTpOHHOT0 HH(POPMAIIMOHHOTO pecypca
IEKTPOHHOIO uHpopma-



http://www.biblio-online.ru/book/
http://www.biblio-online.ru/book
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/

IIMOHHOT'O pecypca

1 2 3

1. |Bun ANIEKTPOHHOTO| DJICKTpOHHAsT OmbOnmoreka oHmaiH «EaMHOE OKHO K
00pa30BaTENLHOTO pecypcalobpa3oBaTelbHBIM pecypcam» http://window.edu.ru
(3MeKTPOHHBII Kypc,|«O0pa3oBarensHbiii  pecypc  Poccum»  http://school-
JNEKTPOHHBIA  TpeHaxep wmiu|collection.edu.ru
CUMYJIATOP, uHTepakTUBHbIN| DenepanbHblil 00pa30BaTENbHbIN MOPTAI: YUPEKICHMUS,
y4eOHUK, MYJIbTUMEAUINHBIN TporpaMMel, cTanaapTsl, BY3b1, Tectol EI'D, THA
pecypc, ydeOHbie Buaeopecypcsl http://fcior.edu.ru
U Ipyroe) Pycckas BupTyanpHas Oubmuoreka

http://rvb.ru
Kabunet pycckoro si3pika 1 JTUTEpaTyphl

http://ruslit.ioso.ru

HannoHaneHBIN KOPIYC PyCCKOTO S3bIKa
http://ruscorpora.ru

Hayunas snexkrponnas 6ubnuoreka
«e-Library»

http://elibrary.ru/defaultx.asp
DnekTpoHHO-O0nbmmoreyHas cucremMa IPRbooks
http://www.iprbookshop.ru
DneKTpoHHO-Onbnmroreynas cucrema Marl'y
https://lib.inggu.ru/
WNndpopmarnmonHo-npasosast cuctema «["apant»
CereBast BepcHs, JIOCTyIIHA CO BCEX KOMIBIOTEPOB B
kopnopatuBHoi ceTuHTTY Moodle

2. |Bun anexrponHoro|[PRSmart , (AMBC) «Merallpo»
HH(POPMAITMOHHOTO pecypca/[PR-books-AUTTMAP menua
(371eKTpOHHO-ONOTHOTEUHBIE 00O «I"apanT»

pecypcesl u cucreMsL, 000 «I"apanT»
MH(OPMAaLIMOHHBIE U CIPABOYHO-
[IPaBOBbIE CUCTEMBI U JIPYToe)

7.3. MaTepuajibHO-TeXHH4YeCKOe o0ecreyeHue

HaunmeHoBaHue HaunmeHnoBaHue 000py10BaHHBIX Y4eOHBIX Aznpec (MecTONOI0KEHHE)
Y4eOHBIX Ka0UHETOB, 00bEKTOB /ISl IPOBEIeHUs Y4eOHbIX Ka0OMHETOB, 00bEKTOB
NpeAMeTOB, KYPCOB, [MPAKTHYECKHX 3aHATHI, 00beKTOB AJ151 IPOBeleHUsI IPAKTHYEeCKUX
JAUCUHMILIMH (uszuyeckoii KyJbTYpPHI U CHIOPTA € MIePEeYHEM |3aHATHI, 00beKTOB (PU3NYeCKOM
(Mmony.ieit), OCHOBHOTO 000py10BaHHA KYJbTYPbI U clIOPTA (C
NPAKTUKH, HHBIX yKa3aHueM ILUIOLIAaIU U HOMepa
BH/IOB y4eOHOH TOMeIeHUsI B COOTBETCTBHH C
AesiTeIbHOCTH, AOKYMeHTaMu 010po
Npea1ycMOTPEeHHbIX TEeXHUYeCKOH MHBEHTAPU3AIUH)
YueOHBIM IJIAHOM
o0pa3oBaTebHOI
NpOrpaMMbl
Onextpudeckue cetr | Kab6. Ne 301 JlekunoHHEIA 3a71. 386132, Pecrrybnuka Uarymerwns,
YKOMILIEKTOBAH: r.o. ropoa Hazpans, r. Hazpans,
- CIELMAIU3UPOBAHHON  MeOelblo U tep. ['aMyp3ueBckuii
TEXHUYECKUMHU CPEJCTBAMH O0yUeHUS; a/IMUHHCTPATHBHbIH OKpYT, VL.
- IEMOHCTPALlMOHHBIM 000PYIOBaHUEM U Marucrpanshas, 1. 39«a»



http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
https://lib.inggu.ru/

y4eOHO-HATJISTHBIMU TTOCOOUSIMU

Ka6.Ne 301, 3 srax
IInomane 48,7 M

Ka6.Ne 112 DnexTpoTexHUKH

O6opynoBanue yueOHOTO KaOUHETa:

- Cron wmontaxusii WB 818 ESD Hna 25
paboumx MecT IS yJaIuxcs;

-paboyee MeCTO TPEeroIaBaTels;

- AyautopHas J0cKa,

-y4eOHO-HATJISTHBIC TTOCOOUS

-KOJUICKIUA JEMOHCTPAIMOHHBIX I1JIaKaTOB,
MaKETOB.

- Hcrounnku  mUTAHUA GPC 3060
DGOODWILL na 25 pabouyux MecT s
YUaIUXCS;

Kadenpanbupiii Onbanoreunsiii GpoHp, yueOHUKN
U y4eOHO-METOIUeCKHe TOCOOUS Mo
JWCIUILIIMHE, TECTBHI pyOSKHOTO U HTOTOBOT'O
koHTposs, YMK no nucuumnimse.
(BOJIBTMETPHI YHUBEPCAIbHBIC, TEHEPATOPHI
CHUTHAJIOB CIEIHAIbHON (DOPMBI, KOMILIEKTHI
U3MEPUTETHHEIEC TA00PATOPHEIE, HCTOUHUKH
TIOCTOSTHHOTO M TIEPEMEHHOTO TOKA,
KaJIuOpaTophbl ¥ MOBEPOYHOE 000PYA0BaHHE,
KJIEIN U3MEPUTEIBHBIEC, Mara3uH
CONIPOTUBJIEHUN U MOCTBI, aMIIEPMETD,
BaTTMETP), TpaHCHOpMaTOp
380/220B122.0Ocuenorpad .

386132, PecrryOnuka Murymerus,
r.o. ropox Ha3spauns, r. Ha3pans,
Tep. 'amyp3ueBckuii
aJIMUHUCTPATUBHBIN OKpPYT, YIL
MarwuctpanpHas, 1. 39«a»

Kab. Nell12.

[Tnomans 34,2 M.




Pabouass mporpamMma AMCHUIUIMHBI «DJIEKTPHUUYECKHE CETH» COCTaBJIEHA B COOTBETCTBHU C
tpeboBanusmu PI'OC BO mno Hampasiaenuto mnoaroroBkul3.03.02. DnekrposHepreTuka u
AIIEKTPOTEXHHUKA, YTBEP)KICHHOTO MpUKa3oM MuHHCTepcTBa 0Opa3zoBaHust W Hayku Poccuiickoi
Oenepaunn ot «28»¢pespaia 2018 . Nel44.

[Iporpammy cocraBui:

Kava Oner IOppeBHUKaHI. TEXH. HAVK, JOIL
(®.1.0., 1omKHOCTB)

IIporpamma ono06pena Ha 3aceqanuu Kageapsl «JIEKTPOIHEPreTHKa U SJIEKTPOTEXHUKA»

[TpoTokon Ne 5 oT« 20 »  Masg 2026 rona

[Tporpamma ogoOpeHa YueOHO-METOIUIECKAM COBETOM MH)KEHEPHO — TEXHUYECKOTO HHCTUTYTA

IIpotokon Ne 3 « 21  » Mag 2026 rona

[IporpamMma ogo6peHa YueHHBIM COBETOM MH)XEHEPHO — TEXHUUECKOT'O HHCTUTYTA

[Ipotokon Ne 4  « 23  » Mast 2026 rona




CaejleHusi 0 mepeyTBep:KIeHUM MPOrpaMMbl HA O4YepeIHON Y4eOHBbI rox M perucrpanuu
M3MEeHEeHNH

Yy4eOHblil Pemenne BHecennbie n3MeHeHUs Iloanucs 3as.

N0 kadenpsl kadempoit
(Ne mpoTokona, nara)




MHHHUCTEPCTBO HAYKH U BHICHIET'O OEPA3OBAHMSA
POCCUMCKOM ®EJEPAIIMA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO)KETHOE OBPA3OBATEJBHOE
YUYPEKJIEHWE BBICHIEI'O OBPA3OBAHUSA
«MHT'YIHICKUHA T'OCYJJAPCTBEHHBIA YHUBEPCUTET»

VWHXXEHEPHO - TEXHUUYECKWHA UHCTUTYT

KA®EJPA «JIEKTPOTEXHUKA U JIEKTPOHUKA»

®OHJI OHEHOYHbBIX CPEJICTB ITIO AUCIUIIJIMHE

B51.B./IB.10.02 DjekTpryecKue ceTu

Hanpasnenue noarorosku (bakanaspuar)
13.03.02 DjeKTpOIHEPreTuKa U 3JIeKTPOTEXHUKA

Hanpasnennocts (IIpoduns noaroroBkn)
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Coaeprxanue IUCHMILVINHBI (MOLYJIS)

Pasnea 1. O0mme cBeieHUs 0 cUCTeMaXx MepedaYy U pacnpeiesieHUus: 3JIeKTPOIHEPTuM

Tema 1.1. KoHCTpYyKTHBHOE BBINOJIHEHHE JIMHMI dJ1eKTpoNepeIaYn

Knaccupukanuss 10 HanpsOKEHWIO, TEPPUTOPUH, HA3HAYCHUIO, XapakTepy MOTpeduTenei,
KOH(UTypalyy, KOHCTPYKTHBHOMY BBITIOJIHEHHIO, POy ToKa. KOHCTPYKIMH BO3AYIIHBIX JIMHHHA
anekrponepenaun. Ilposona. Omnopsl. M3omsuusa. Apmatypa. I'po3osammrtsbiii Tpoc. KoHcTpykuuu
KaOeNmbHBIX JIMHUH dnekTponepenaun. M3omsmus xabeneit. CriocoObl mpokinaaku kadeneil. KabenbHbie
My (]THI.

Tema 1.2. Cxembl 3aMellleHUS 3JIEMEHTOB JJIEKTPUYECKHUX ceTei

Cxema 3amMeleHusi JUHUM 3JieKkTporepenayu. [IpononpHble M IMomepedHble MapaMeTpbl CXEMBbI
3aMeleHusl. AKTUBHOE colpoTuBieHue. MHIykTUBHOE comnporuBieHue. TpaHCIO3ULKS NPOBOJOB.
AKTHBHasi NPOBOJUMOCTb. SIBlieHHME KOpPOHbI. EMKOCTHas NpoBOJMMOCTb. 3apsaHasi MOIIHOCTb.
Pacmerienne a3 nuann. Biusaue pacmienienus ¢assl Ha mapaMeTpsl cXeMbl 3amenieHus. [loronasie
napaMeTpel M HUX NOPSAAOK ISl JIMHUW pa3iMYHOM KOHCTPYKIMM M HampsbkeHusa. Bbuibop cxemsl
3aMEIleHUs] JIMHUM B 3aBUCHMOCTH OT €€ KOHCTPYKUMHM M HOMMHAJIBHOrO HampskeHus. Cxemsl
3aMeNIeHus] ABYXOOMOTOYHBIX TpaHcopmaropoB. OrmpeneneHrue MapaMeTpoB CXEMbI 3aMEIIEeHUs 0
MacOpPTHBIM JaHHBIM. [loTepu XonocToro xoaa u Harpy304yHble MOTEPU MOLIHOCTH B TpaHchopMaTope.
Paciienyienne 0OMOTKM HH3KOro HampsbkeHUs TpaHchopmaropa. OrpesneneHue HapaMeTpoB CXEMBI
3aMelleHusl TpaHcpopmaTopa ¢ paciieryieHHOH oOMOoTKoW. CXeMbl 3aMelieHUsl U IMapaMeTpsl
TPeXoOMOTOYHOro TpaHcpopmaTopa U aBToTpaHchopmaropa. CHUHXPOHHBIE T'€HEpaTOpbl, JIBUraTely,
KoMmrieHcaTopbl. OCHOBHBIE aHAIUTHYECKHE BbIpakeHUs. [IpencraBieHHe CHUHXPOHHBIX MalllMH B
pacueTHbIX cxeMax. CXeMbl 3aMellleHus CUHXPOHHBIX MallvH. BektopHble nuarpammsl. [IpueMHuk u
noTpedurens 3eKkTposHepruu. KommekcHas Harpyska ysnia, ee coctaB. lIpencraBienue Harpy3ok B
pacueTHbIX cxemax. CTaTHuecKkre XapaKTepUCTUKU Harpy3KH [0 HAMPSKEHUIO U YacTOTE. - COCTaBJICHUE
OanaHca aKTUBHOM MOIIHOCTH U BBIOOp reHeparopoB TOL]

Tema 1. 3. CxeMblI 2J1eKTPHYECKHUX CeTEH

CxeMmbl pacnpenenuTeNbHbIX CceTeil HampsbkeHuem 10 35 kB. PanuanbHbie, MaructpajibHBIE,
CMELIaHHbIE W TeTIeBble ceTu. PesepBupoBaHHble ceTH. CXeMbl pacHpeIeNUTENbHBIX —CeTel
HanpspkenueMm  110...220 xB. Kiaccudukanus moactaHmuii 1mo crmoco0y NpHUCOSIUHEHUS K CETH.
TumnoBeie cXeMBbl pacHpeneIUTEIbHBIX YCTPONUCTB MOACTAHIIMN W 00JaCTh MX MPUMEHEHHS. THUIOBBIC
CXEMBbI pachpeAenuTenbHbiXx ycTpoicTB 6-10 kB. CTpykTypa M CXe€Mbl MEXKCHUCTEMHBIX Mepenad
nepeMeHHoro Toka HanpsokeHueMm 330 kB u Beime. CriocoObI MOBBIIIEHUS TPOMYCKHONH CIIOCOOHOCTH
nepenad. CTpykTypa M CXeMbl MEKCUCTEMHBIX Iepefad MOCTOSHHOro Toka. [IpeoOpasoBarenbHbie
noactaHiuu. [IpomyckHas crnocoOHOCTh JIMHUMN U epeaay MOCTOSIHHOTO TOKA.

Tema 1. 4. Pe:xxumbl padoThI 3J1eKTPOIHEPreTHYECKUX CUCTEM

XapakTepucTuka cocTaBisAOMUX OanaHca. CBs3b OanaHca aKTUBHOM MOIIHOCTH C 4YacTOTOM.
HopmanbHO pomycTuMble M HPEAENbHO JIOINYCTHUMBIE OTKJIOHEHHWS 4YacTOThl. BiusHHE 4acTOThl Ha
MIPOU3BOIUTENBHOCTh MEXaHU3MOB. [IpuHIMI pabOThl aBTOMATUYECKOW YaCTOTHOM pasrpy3ku. bamanc
PEaKTUBHOI MOIIHOCTH. XapaKTepUCTHKa CcocTaBisouux OanmaHca. CBsi3p OanaHca peaKkTUBHOM
MOIIHOCTH C HANpsSKEHHEM B y3i1aX Harpy3ku. JIaBuHa HampspkeHus. XapakTepUCTUKH HAarpys3kd IO
gactote. Heperymupyemass TypOuHa. AcCTaTH4eCKOE€ M CTATHYECKOE PEryJIUpOBaHHUE TYpOUHBI.
Koaddunuent cratusma perymnsaropa TypOunsl. [lepBuyHOe UM BTOPUYHOE PEryJIMPOBAHHE YACTOTHI.
Cranuuu, perynupyronme 4actory. OCHOBBI ONTUMAJIBHOIO pacHpe/esieHUss aKTUBHOM MOIIHOCTH
MEXJy arperaTaMd OJIHOM CTaHUUU M MEXKIY CTAHIUSAMU B 3JIEKTPOIHEPIe€TUUYECKOM CHUCTEME.
CHUHXpOHHBIE MAIlMHbI, CTAaTUYECKUE KOHJEHCATOPbI, CTAaTHUYECKHE PpEryJupyeMble HCTOYHUKHU
peakTUBHOM MoIIHOCTH. OCHOBHBIE CBEICHMS O PA3MEIIEHUU KOMIIEHCHPYIOIIHUX YCTPONCTB B
NIEKTPOIHEPTEeTUYECKON cHucTeMe. PacdeTHple peXHMBI IEKTPUYECKMX CceTed. 3ajauum pacuera
YCTAaHOBUBIIUXCS ~ pexuMoB. [IpuBeneHne Harpy3ok K  CTOPOHE  BBICHIETO  HANpsDKEHMS
TpaHchopmaTtopoB. Pacuer pexuma pasoMKHYTOM CeTH IO HAmpsHKEHMIO W MOIIHOCTH Harpyskdu,
3aIaHHBIX B KOHIIE ceTh. BekropHas pauarpamma HamnpsbkeHud. [lpononbHas u  monepeyHas
COCTaBIAIOUINE NaZcHUs HanpsbkeHus. Iloreps HampsbkeHus. Pacuer pexxnma pa3oMKHYTOM CETH IO
HamnpsDKeHWI0, 3aJlaHHOMY B Hayajge ceTh. Meroa mociefoBaTeNnbHbIX NpuOimxkeHuid. Pacuer
HanpsDKeHUs Ha BTOPUYHOM cTopoHe 8 TpaHcdopmaTopa. YNpOIIEHHs MPU pacdeTax HIEKTPUUECKUX



cereil HampsbkeHueMm Huxke 35 kB. Pacuer pexxuma 3aMKHYTOH (KOJIBLEBOW) 3JIEKTPUYECKOW CETH
HanpspkeHueM 110..220 xB. IlpencraBieHue 3aMKHYTOM CETH CEThIO C JIBYXCTOPOHHUM ITMTaHUEM.
Pacuer MOTOKOB MOIIHOCTH Ha I'OJIOBHBIX y4acTKaX 3aMKHYTOM ceTd. [IpuBeneHue 3aMKHYTOH CETH K
pacdeTy IBYX pPa3OMKHYTHIX cxeM. [loHsTHE 00 OJHOPOTHOW W HEOJHOPOJHOW 3aMKHYTOH CeTH.
VYopouieHuss mpu pacyere pekuma OJHOPOJHOM 3aMKHYTOM ceTd. lIoHsATHE O CII0XKHO3aMKHYTOU
JIeKTpUdecKko cetu. [IpencraBineHue akTUBHBIX 3JIEMEHTOB B JJIEKTPUYECKOM CETH 3aJaOLUMHU
ToKaMu. DOpMHpPOBAHME YPaBHEHUN y3JOBBIX HAIPSHKEHUHM i1 CETH IIOCTOSIHHOIO — TOKA.
banancupyromuii  yzen mo TOKy (MomiHocTH). ba3ucHbBI y3en 1o HamnpsbkeHuro. B3aumnbie
IIPOBOJMMOCTH BETBEH, COOCTBEHHBIE IMPOBOAMMOCTH Y3JI0B. MaTpuuia COOCTBEHHBIX M B3aUMHBIX
MPOBOJIUMOCTEH. YpaBHEHHS UIsI CETH IEPEMEHHOTO TOKa C KOMIUIEKCHBIMH KOX(pHUIHMEHTaMU H
nepeMeHHbIMU. Pa3nenenue JeMCTBUTENBHBIX W MHHUMBIX 4YacTel. 3aluch YpPaBHEHHHM Y3JI0BBIX
HaNPsDKCHUN JJ1s CETH MIEPEMEHHOT'0 TOKa B MATPUYHOM | MTOJIHOHM popmax.

Pasznen 2. PeryﬂHpOBaﬂue HANIPAYKCHUSA B JJICKTPUHIECCKHUX CETAX

Tema 2.1. PeryaupoBanune HanpsizkeHUsI HAa 3JIEKTPOCTAHIMSAX

XapakTepucTUKa JJIEKTPUYECKON CETH MO HANPsHKEHUIO. J(Mara3oH peryinpoBaHUs HAIPSIKEHUS
reHepaTopaMu M TpaHchopMaTopaMu  DJEKTPOCTaHIUHU. Vcronb3oBaHWE TE€HEPAaTOpPOB  JUIS
peryMpoBaHUsl HANpPSDKEHUS Y MeCTHBIX mnorpeduteneit. YcrpoiictBo I[IBB. Tpancdopmaropsl u
aBTOTpaHC(HOPMATOPHI C peryanpoBaHrueM HanpskeHus noa Harpyskoit (PITH). [lpuniunuansHas cxema
PIIH. J[luamazon perynupoBaHus. BpIiOOp perynMpoBOYHBIX OTBETBIEHUH TpaHCHOPMATOPOB.
TpeboBanust [1YD k ypoBHSIM HampsbkeHUs B LEHTpe nutaHud. LleHTpain3oBaHHOE peryaupoBaHHe
HanpsbkeHns. CpencTBa  MECTHOTO  PETrYJMPOBAHMS — HAIPSDKEHUS: JIMHEWHBIE PEryJUPOBOYHBIE
TpaHcPOopMaTOPbl, KOMIIEHCAIUSI PEAKTUBHOW MOIIIHOCTH, KOMIIEHCALlUs UHYKTUBHOTO CONTPOTUBJICHUS
ceth. MeToapl ompeAeneHusl SIEKTPUUECKUX Harpy3ok. OmnpeneneHue TOAO0BOr0 MNOTPeOIeHUS
QIIEKTPOSHEPTUH U MAaKCHUMAaJIbHOM  BJeKkTpuueckol  Harpy3ku  oOwekta.  Koadduument
Pa3HOBPEMEHHOCTH MaKCUMYMOB M KO3()(ULIMEHT MomnajaHus B MAKCUMYM Harpy3KH 3HEPTOCUCTEMBI.
OO6yacTi MPUMEHEHHs PA3IMYHBIX HANpsDKeHU. McTOprYecKr CIIOKUBIIUECS CUCTEMBI HAMPSHKEHHM.
OneHka HampspOKeHUsI JTMHUK SJIeKTporiepenaud. BpiOop HOMHMHANIBHOTO HAMPSKEHHUS AJIEKTPUYECKON
cetu. 9 PacuerHpie BpeMeHHble ypoBHU. OOJacTH NTPUMEHEHHUS PA3IUYHBIX KOH(PUTYpaIuit
aNeKTpuueckux cereil. TexHuueckue orpannyeHus. HopmupoBaHHas SJKOHOMHYECKas INIOTHOCTh TOKA.
CrangapTHble cedeHHs] NMPOBOJHUKOB. OCHOBHBIE TEXHMUYECKHWE OTpPaHMYEHUS! MpU BbIOOpE cedeHUi
MIPOBOJHUKOB BO3AYIIHBIX M KaOenbHBbIX JIMHUK. JlomycTumble meperpy3ku kabeneil. BwiOop
MIPOBOJHUKOB IO JOMYyCTUMOMY JUIMTEIFHOMY TOKY M JOIYCTUMOI moTepe HampsbkeHusa. Bpibop
KOJIMYECTBA W  MOIIHOCTH TpaHCPOpMATOpPOB Ha mojAcTaHIuUAX. JlomycTumble Tmeperpy3ku
tpanchopmaTopoB. Tpeboanus 'OCT14209-97. Bunel yueOnbix 3anstuii: Jlekinuu PerymupoBanue
HampsDKeHUs B dJekTpuueckux cerax | uac Ilpaktuueckoe 3ansitue: BpiOop U mpoBepka cedeHHi
MIPOBOJIOB JIMHUU AJIEKTpOIIepeaauu 2 yaca

Tema 2.2. IlpoekTmpoBaHME€ KOHCTPYKTHBHOM 4YacTH BO3IYIIHBIX JUHUH (24 4acoB)
Kinumaruueckue paiionsl. BerpoBele u rononensnble Harpy3ku. BimsHue temmnepaTypbl. Pu3uko-
MEXaHUYECKUE XapPAKTEPUCTUKU MPOBOAOB. OCHOBHBIE PEXUMBI IPU pacyeTe MPOBOJIOB HA IPOYHOCTD.
Br16op omop. PaccranoBka omop. [11a6mon. ['abapuTHBIN, BETpOBOM M BeCOBOH MpoJieThl. [IpuBeaeHHBIN
nposet. Harpy3ku oTr coOCTBEHHOro Beca, Beca roiuosena, BeTpa. [lapaMerpsl pacueTHBIX PEKUMOB.
VYpaBHeHue cocTosiHus mpoBoja. OmnpeneneHrue UCXOIHOIo pexuma. PenieHue ypaBHEHUS COCTOSHMS
npoBoza. [IpoBepka ycinoBuii mpoynoct nposoja. [loctpoenne MoHTaxHBIX rpadukoB. OcobeHHOCTH
pacyera Ha POYHOCTH IPO303aIIUTHOrO TPOCa.

Pasnean 3. Ilorepu 3/1eKTPO3IHEPIruHu B JIEKTPHYECCKUX CETHAX.

Tema 3.1. BenuunHa noTepp 3JIEKTPOIHEPTUU B DJIEKTPUUECKUX CETAX B MPOLEHTAX OT €€ OTILyCKa C
neKTpocTaHIui. OpUEHTHPOBOYHBIE 3HAYEHUS IOTEPHh DIIEKTPOIHEPTMU B CETSAX Pa3IMYHBIX
HanpspkeHUW. IlepeMeHHbIE M NOCTOSHHBIE NOTEPU IEKTPOIHEPTHHM U UX cooTHomeHue. Ilorepu Ha
KOpOHY, OT TOKOB YTEUKHM Yepe3 H30JAIMI0, B CepAeyHHKax TpaHchopmaTopoB. ['omoBoii rpapuk



Harpy3ku I0 MPOJOJDKUTENBHOCTH. IIpoaomKUTENbHOCTh HMCIOJB30BaHUS HaMOOJIBIIEH Harpy3KH.
Bpemst  Hambosnpmmx  mOTeph  MOIIHOCTU.  IlepcrieKTMBHBIE — HampaBieHuUss B 0o0JacTu
OJICKTPOSHCPICTUUCCKUX CUCTEM U IBJICKTPUUCCKUX cetei. OcHOBHEIE HOPMATHUBHBIC JTOKYMCHTHI B
obomactu 10 onextposnepreruku. Cpemenuss u3 MHrepHera. Bo03MOXHOCTH  MEpPCOHAIBHBIX
KOMIIBKOTCPOB. AZ[aHTaI_[I/ISI 6aKaJ1aBpa B COBPCMCHHBIX PBIHOYHBIX OTHOHICHUAX B SHCPIrCTUKE.

Y4eOHO-MeTOIHYECKOe oODecreyeHHe CaMOCTOSITeIbHON PpadoTsl cTydeHTOB. OueHoYHbIE
cpeacTBa IJIsl TEKYIIEro KOHTPOJISI YCIE€BAEMOCTH, MPOMEKYTOYHONH aTTeCTAHH MO HTOraM
OCBOEHHUSI THCIHILINHBL.

IInan camocTosiTeIbHON PaboOThI CTYIEHTOB

Ne Tema Bun 3aganue Pexomennyemasi| KosmuectBo
Heql. CaMOCTOSITENIbHOM JauTepaTypa 4acoB
paboThl
1. KoHcTpykTuBHOE Komnoksuym  |U3yunts 1,2 4
BBITIOJIHEHUE JINHUHN BBITIOJTHEHHE
3IIEKTPOTIEpEIayH. JTMUHHAI
QIIEKTpONepeaayu.
2. |Cxewmsl 3amemienns | KomtokBuym  [M3yunts 1,2 4
3JIEMEHTOB OCHOBHBIE CXEMBI
ANEKTPUUYECKHUX 3aMelleHus
ceTel. JIEMEHTOB
DIIEKTPUYECKUX
CETEH.
3. Cxemsl Komnoxsuym  [M3yuuts 1,2 4
ANEKTPUYECKUX OCHOBHBIE CXEMBI
CETeH. DJIEKTPUYECKUX
CETEH.
4. Pexumbl paboThl KomnokBuym  (O3HaKOMHTBCA € 1,2 6
3NEKTPOIHEPreTHYE pekUMaMu pabOoThI
CKHX CHUCTEM. 3JIEKTPOIHEPTeTHY
€CKHUX CHUCTEM.
5. XapakTepucTuka Komnokeuym  [M3yunts 1,2 6
PIIEKTPUYECKON CeTH XapaKTEPUCTUKY
10 HAIIPSHKEHUIO. PIEKTPUYECKUX
ceTel 1o
HaIPSKEHUIO
6. [IpoexktupoBanue KonnokBuym |PaccMoTpeTs 1,2 4
KOHCTPYKTUBHOU KOHCTPYKTHUBHYO
YacTH BO3IyIIHBIX 4aCTh BO3JYIIHBIX
JIMHUH. JTMHUM.
7. | BennunHa norepn Pedepar H3yuynthb 1,2 4
JJIEKTPO3HEPTUHU B BEJIMYNHY I1OTEPD
EKTPUIECKUX 2JIEKTPO3HEPT U B
CETSIX B IIPOLIEHTaX IIEKTPUYECKUX
OT €€ OTITyCKa C CeTsX
JJIEKTPOCTAHIIU .




8. | OpreHTUPOBOYHBIE Pedepar W3yunts 1norepn 1,2 4

3HA4EHHs OTEPh AIIEKTPOIHEPTUH B

3NIEKTPOIHEPTUH B CETSAX PA3IMYHBIX

CETSAX PA3IUYHBIX HalnpspKeHUH

HaIPSKECHUH.
9. Ilepemennsle u Pedepar W3yunth 1,2
MOCTOSHHbIE IOTEPU HIepEeMEHHbIE U
ANEKTPOIHEPTUH U [IOCTOSTHHBIE
UX COOTHOUIECHHE. HOTEpH
AIICKTPOIHEPTUH

MeToauuecKkue PECKOMEHIANMH 110 MTOATOTOBKE MU CIa4€ KOJJIOKBHYMA

KonokBuyM(B nepeBojie ¢ JIaTUHCKOTO «0ecenia, pasroBop») — (opMa TEKYyIIEero KOHTPOJIs 3SHAHUH
CTYZIGHTOB, KOTOpasi TPOBOAMWTCA B BHUAE COOECEOBAHMM TMIpErojaBaTeNisi M CTyAEHTa TII0
CaMOCTOSITENILHO MOJITOTOBJICHHOH CTYJIEHTOM TEME.

OH mpuMeHsieTcs I TMPOBEPKU 3HAHUN 10 OMPENCIICHHOMY paszzieny (Wiu oOBEeMHON TeMme) U
MIPUHATHUS PEHICHUS O TOM, MOXHO JIM TIEPEXOIUTh K N3yUYEHHIO HOBOTO MaTepuana. KomuiokBuym — 310
Oecea co CTyACHTaMH, [IEJIbI0 KOTOPO SIBIISIETCSI BHISIBJICHE YPOBHS OBJIa/ICHUSI HOBBIMH 3HaHUSAMU. B
OTJIIMYHE OT CEMUHApa IJIaBHOE Ha KOJUIOKBUYME — 3TO MPOBEPKA 3HAHUH C ENIbI0 X CUCTEMaTH3aIlNH.

Leab0 KOMIOKBHYMA sBIsieTCS (HOPMUPOBAHHE y CTYJCHTAa HAaBHIKOB aHAJHM3a TEOPETUYCCKUX
po06JieM Ha OCHOBE CaMOCTOSITENIbHOTO U3YUYeHHs y4eOHOUM U HayYHOU JIUTepaTyphl.

Ha KoyoKBHYyM BBIHOCSITCS KPYIHBIE, MPOOJIIEMHBIE, HEPEIKO CIOPHBIE TEOPETHUYECKHE BOIPOCHI.
KommokBuyM MOKET MPOBOAMTHCSA IO BOMpPOCaM, OOCYKIaBIIMMCS Ha ceMHuHapax. KoHKpeTHbIe
BOTIPOCHI Il KOJUIOKBHYMa CTYJCHTaM He COOOMNIAIOTCS, OJIHAKO 3apaHee (POPMYITHPYIOTCS
npenoaaBatenieM. l[Ipenmonaraemeiii 00beM OTBETa HE JOJKEH OBITH OonbIIMM (mpuMepHo 1,5-2
MUHYTBI), YTOOBI IIPETOAAaBaTENb MOT YCIIETh ONIPOCUTH BCEX CTYACHTOB.

Ot cTryaeHTa Tpedyercs:

3. BlajieHWe W3Y4YEHHBIM B XOJ€ Y4YeOHOro Tmpolecca MaTepuaJoM, OTHOCAIIUMCS K

paccmarpuBaeMoil mpobieme;

4. Hanuuue cOOCTBEHHOT0 MHEHUS M0 00CYKIaeMbIM BOIIPOCAM M YMEHHE €0 apryMEHTHPOBATh.

KonnokBuym — 310 He TONBKO (hopMa KOHTPOJIS, HO U METOJ yriyOJIeHUs, 3aKperyIeHUs] 3HaHUN
CTYIEHTOB, TaK KaKk B XoJe coOeceloBaHUsl TperojaBareib pa3bsICHICT CJIOXKHBIE BOIPOCHI,
BO3ZHUKAIOIINE Y CTY/ICHTA B IIPOLIECCEe U3YUYCHHSI TaHHOTO NCTOYHUKA.

3ajaya KOJUIOKBHUYMa JOOHUTHCS TIyOOKOrO0 H3Yy4eHHs OTOOpaHHOTO Marepuana, HNpoOyIauTh y
CTYJICHTa CTPEMJICHUE K YTCHUIO JOTIOJIHUTEIbHON IKOHOMUYECKON JTUTEPATYPHI.

IloaroroBka K NpoBeIeHUI0 KOJLUIOKBHYMA.

[ToaroroBka K KOJUIOKBUYMY MperosaraeT HeCKOJIbKO 3TaIloB:

1. IToaroToBka K KOJIJIOKBUYMY HAUMHAETCS C YCTAHOBOYHOM KOHCYJIbTAllMW MperojaBaTelis, Ha
KOTOPOM OH Pa3bsACHSET Pa3BEPHYTYIO TEMATHKY MPOOIEMBbI, peKOMEHAYET JIUTEePaTypy AJs U3YUCHUS U
OOBSCHSIET MPOIIeIypy MPOBEACHUS KOJUIOKBUYMA.

2. Kak mpaBuiio, Ha CaMOCTOSITENIbHYIO MOJTOTOBKY K KOJUIOKBUYMY CTYAEHTY OTBoAuTca 3—4
negenu. [loaroroBka BKJIIOYAaeT B ceOd M3ydeHHE PEKOMEHIOBAHHOW JUTEpaTypbl U (IO yKa3aHUIO
MpernojaBaTesis) KOHCIEKTHPOBAHUE BaXKHEHIITNX UICTOYHHKOB.

3. KomnokBuyM mnpoBoauTcss B (opMe HHAMBUIAYyalIbHOM Oecenpl MpernojaBaTenss € KaxXIbIM
CTYZIGHTOM WM Oecesibl B HE0OIbIINX Tpymmax (3—5 yenoBek).

4. TlpenonaBatenb 3a7aeT HECKOJIBKO KPATKUX KOHKPETHBIX BOIPOCOB, MO3BOJISIONIUX BBISICHUThH
CTeNeHb JJ0OPOCOBECTHOCTH pabOThI € JIUTEPATYpO, KOHTPOJIUPYET KOHCIEKT. Jlanee Oosee nmoapoOHO
o0cyxaeTcs Kakas-m100 CTOpOHa MPOOJIEMBI, YTO MO3BOJIET OLICHUTh YPOBEHb IOHUMAaHUSI.

6. Ilo muToram KoOJUIOKBHyMa BbICTaBiisieTcsl AuddepeHnpoBaHHas OLIEHKa, MMEroIas OOJbIIOi
yJIeJIbHBIN BEC B ONPEEICHUN TEKYIIEH yCIeBaeMOCTH CTYAEHTA.



Oco0eHHOCTH U MOPAIOK cAAYH KOLTOKBUYMA. CTYZICHT MOXKET ce0sl CYMTaTh TOTOBBIM K C1aye
KOJUTOKBUYMA 1O M30paHHOU paboTe, KOTja y HEro €CTh UM JIMYHO COCTaBIICHHBIM M 00pabOTaHHBIH
KOHCIIEKT CJaBaeMOil pabOThI, OH 3HAET CTPYKTYPY pabOThI B LIEJIOM, COJIEp)KaHue pabOTHI B IEJIOM WIIH
OTACTBHBIX €€ pPa3/esioB (IJIaB); YMEET PacKpBITh paccMaTpHBaeMble MPOOJEMBbI M BBICKa3aTh CBOE
OTHOIIICHHE K MPOYUTAHHOMY M CBOM COMHEHHSI, a TaK)Ke 3HAET, KaK yOeAUTh MperogaBaTelis B IPaBoTe
CBOUX CYKJICHUU.

[IpoBenenne  KOJJIOKBHYMa  TO3BOJIAET  CTYJACHTY  NPHOOpPECTH  OMBIT  paboThl  HaJ
MEPBOMCTOYHUKAMH, YTO B JAJBHEHIIEM MOMOXET C MEHBIIUMH 3aTpaTaMH BPEMEHH paboTaTh HaJ
JUTEPATypOH Mo KypcoBoil paboTe U IpH MOATOTOBKE K 3K3aMEHaM.

Pedepar

Pedepar nucnonp3yercs Uis OLIEGHKM YMEHHH CTYJEHTa CaMOCTOSITETIbHOW paboTe C JIUTEepaTypoi,
BBITIOJTHEHUS aHAJIM3a MaTepraia Mo BEIOpaHHOH Teme U (hopMympoBaHHe BHIBOJIOB. TeMbl pedepaTtoB
BBIJIAIOTCS TIPEIoIaBaTesieM, IPOBOISIINM TPAKTHUECKUE 3aHSATHS B TPYIIIe, HHANBUIYAIBHO KaXIOMY
cryneHty. OOmuii oobeM pedepara AomkeH cocTaBisTh 15...20 cTpaHUI] MalIMHOIMCHOTO TEKCTA.
®opmar A4, pasmep mpudra 14, MexAyCTpOouHbI HHTepBayl noxayTopHbI. I[locne 3aBeprieHus
BEITIOTHEHUST pedepaTa MPOU3BOAUTCS €ro 3amuTa B (OopMe HHIMBHIYaTHHOTO COOECeNOBaHHS C
npenozgaBateneM. Pedepar orieHnBaeTcs OIEHKAMH «3a4TEHOY, «HE 3a4TEHO.

IIxkana Kpurtepuu onennBanus

OneHka «3a4TeHo» - cobmoieHb! hopmanbHbie TpeOOBaHUS K pedepaTy U ero
0(hOpMIICHHUIO;

- IPEICTAaBIIEHO IPAMOTHOE U TIOJTHOE PACKPHITHE TEMBI;

- chopMyIMpOBaHbl OCHOBHBIE BBIBOJIBI IO PabOTE;

- B TeKcTe pedepaTa NMPUCYTCTBYIOT CCHIJIKM Ha HCIOIb3yEMYIO
auTepaTypy M umeercs  OuOnuorpaduyeckuil  CIHCOK,
COOTBETCTBYIOLMI TeMe pedepaTa;

- YMEHHUE BBICKa3blBaTb M OOOCHOBAaTb CBOU CYXXICHMS IpHU
OTBETE HA BONPOCHI BO BpPeMsl 3aILUTHI.

Or1eHKa «HE 3a4TCHO» - He cobOmoaeHbl (opMaibHBIE TpeboBaHMs K pedepaTy U ero
0(OpMIICHHUIO;

- IPEJICTABIICHO HE MOJIHOE PACKPBITHE TEMBI;

- HET OCHOBHBIX BBIBOJIOB 110 paboTe;

- OubnumorpaduyecKkuii CIHCOK HE COOTBETCTBYET TEMeE
pedepara; - BO Bpemsl 3alIMThl OOHAPY)KEHO HE3HAHUE WIIH
HETMOHUMaHue OoJblIed Wi HauboJsiee BaXKHOW YaCTH TEMBI

pedepara.

Crpykrypa pedepara

1. TuTyNbHBIN JUCT.

2. Ornasnenue (miaH, cofepkaHue), B KOTOPOM YKa3aHbl HA3BaHUS BCEX pa3/IesioB (IIYHKTOB IUIaHA)
pedepara u HoMepa CTpaHUII, YKa3bIBAIOIME HAYAJI0 ATUX Pa3/eoB B TeKCTe pedeparta.

3. Beenenue (1,5-2 crpaHuts).

4. OcHoBHas 4acTh pedepata (12-15 crpanuir). MoxxeT UMETh OJIHY UM HECKOJIBKO TJIaB,
cocrosimux u3 2-3 maparpadoB (MOAMYHKTOB, PA3IEIOB) U MPEANOIaraeT OCMBICIEHHOE U JIOTUYHOE
M3JI0KEHUE TJIABHBIX MOJIOKEHUM U UJIeH, COoJIep KaIlUXCs B U3yUYEHHOM uTepatype. B Tekcre
00s13aTeNbHBI CCHUIKA Ha IEPBOMCTOYHUKH.

5. 3akmrouenue. COOEpKUT ITIaBHBIE BBIBOJIBI M UTOTH M3 TEKCTa OCHOBHOM YacTH.

6. bubmuorpadus (cmucok sureparypbl) CHUCOK COCTaBIsIeTCS COTJACHO  MpaBUiIaM
oubnrorpaduuecKoro onucaHusl.



2.3. Marepuajabl i NpPOBeJdeHHs] TeKyllero M TMPOMEKYTOYHOr0 KOHTPOJIA 3HAHMU
CTYA€HTOB

Koumponws oceoenus komnemenyuil

Ne Bun xontposs KonTponupyemsie Temsl (pa3nensl) KomMnerennun,
m\n KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
l. Komnokeuym |[KOHCTpYKTHBHOE BBIIIOJIHEHUE JIMHUM [1K-1; TIK-4.
DIIEKTPOIIEPENAYH.

CxeMbl 3aMeILEHUs AIIEMEHTOB
PIEKTPUYECKUX CETEH.
CXeMBbl IEKTPUUYECKUX CETEH.
Pexxumbl paboThl
PIIEKTPOIHEPTETUUECKUX.
XapakTepuCTUKA IEKTPUUECKON
CETH I10 HaNPSKEHUIO.
[IpoexTnpoBaHNE KOHCTPYKTUBHOM
YacTH BO3IYIIHBIX JUHUMN.

2. Pedepar BennunHa norepe 3IE€KTPOIHEPTUU B ITK-1; ITK-4.
PIIEKTPUYECKUX CETSAX B MPOIEHTAX OT
€€ OTITyCKa C JJIEKTPOCTAHIIH.
OpueHTHPOBOYHBIE 3HAYEHUS TTOTEPH
PIIEKTPOIHEPTUHU B CETAX PA3IUUHbIX
HaIpsHKEHNH.

[lepeMeHHbIE U TOCTOSIHHBIE TOTEPU
PIIEKTPOIHEPTHHU U UX COOTHOLIEHUE.

3. 3auer KOHCTpYKTHBHOE BBITTOJIHEHUE JTUHUM
PIIEKTpOIEepeaauH.

CXeMBbl 3aMEIEHHS] DJIEMEHTOB
PIEKTPUUECKUX CETEH.

CXeMBbI 3JIEKTPUYECKUX CETEH.

Pexxumbl paboThI
PIIEKTPOIHEPIETHUECKUX.

XapakTepuCTUKa IEKTPUUECKON
CETH 110 HANPSHKEHMUIO.

BennunHa noteps 37€KTPO3HEPTUNU B
PIEKTPUYECKUX CETSX B MPOLEHTAX OT
€€ OTIIyCKa C 3JIEKTPOCTaHIUH.
OpUEHTUPOBOUYHBIE 3HAYEHUS TOTEPD
PIIEKTPOIHEPTIHH B CETAX PA3IMUHbBIX
HAPSKCHU.

[IepeMeHHbIE U TOCTOSIHHBIE TOTEPU
PIIEKTPOIHEPTHHU U UX COOTHOLIEHUE.
[IpoexTupoBaHNE KOHCTPYKTUBHOM
YaCTH BO3IYIIHBIX JIMHH.




Tekyuit KOHTPOJIb MPOBOJUTCS CUCTEMATUYECKU B YAChl ayJUTOPHBIX 3aHSATUH WJIM BO BpeMs
ayJTMTOPHOM CaMOCTOSTEIBHON PabOTHI 0O0ydaronuxcs. PyOeKHbI KOHTPOIb MPOBOJUTCS C MTOMOIIBIO
OTAETHHO Pa3pab0TaHHBIX OLEHOYHBIX CPEICTB.

[IpomexXyTOUHBIM KOHTPOJIb OPraHM30BBIBAECTCA HAa OCHOBE CYMMHPOBAHMS JAHHBIX TEKYIIETO U
pyOEKHOTO KOHTPOJISL.

Kputepuu onieHKu NpoOMe:KyTOUYHOI aTTecTanuu B gopMe IK3aMeHA
Taonuya 8.1

Ouenk | XapakTepucTuka TpeO0OBaHUIl K pe3yJbTaTaM aTTecTalud B (opme
a JK3aMeHa

«OTIYHO Teopernueckoe cojepxkaHUE Kypca OCBOEHO IIOJIHOCTbIO 0€3 mpo0enos,
CUCTEMHO M TJIyOOKO, HEOOXOJMMBbIC TMPAKTUYCCKHE HABBIKM pPAOOTHI C
OCBOEHHBIM MarepuajoM c(HOpMHUpOBaHbI, BCE MPEAyCMOTpPEHHbIE paboueit
y4eOHOM TporpaMMoi yueOHbIe 3aJaHusl BBITIOJIHEHBI 0€3yNpeyHO0, KaueCTBO UX
BBINIOJIHEHUSI OLIEHEHO YMCIIOM 0ajlyioB, OJMM3KUM K MAKCUMYMY.

«Xopouio» Teopetnueckoe cojepkaHHE Kypca OCBOGHO B ILeloM 0e3 mpoOesos,
HEOOXOAMMBIE TMPAKTUYECKUE HABBIKM pPa0OTHl C OCBOCHHBIM MaTepuajoM B
OCHOBHOM C(OPMUPOBAHBI, NMPEAYCMOTPEHHbIE paboueil yueOHON IMporpammon
y4eOHbIC 3aJaHHsl BBITIOJIHEHBl C OTACIBHBIMA HETOYHOCTSIMH, KaueCTBO
BBITIOJIHEHUS OOJIBIIMHCTBA 3aJaHUi OLIEHEHO YHCJIOM OajuioB, OJIM3KHUM K

MaKCHUMYyMYy.
«YnosnerBop | Teopernueckoe copepkaHue Kypca OCBOEHO OOJIbIIE 4acThlo, HO MPOOEsbl HE
HUTEITBHOY HOCSIT CYIIECTBEHHOTO XapaKTepa, HEOOXOIMMBbIE TIPAKTHICCKHUE HABBIKUA PabOTHI

C OCBOGHHBIM MaTe€pHaloM B OCHOBHOM C(HOpPMHUPOBAHBI, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX ~ pabodueld ydyeOHOM TporpaMmoil  y4eOHBIX  3amaHui
BBITIOJTHEHBI, OTACIbHBIC U3 BBITIOJIHEHHBIX 3aJIaHHHA COJICPKAT OMIHOKH.
«HeynoBnetB | Teoperuueckoe conepkaHrne Kypca OCBOEHO YaCTUYHO, HEOOXOIMMBbIE HABBIKU
oputenbHO» | PabOTBl He COPMHPOBaHBI WM  CHOPMHUPOBAHbI OTACIBHBIC W3  HHX,
OOJIBIITMHCTBO TPEAYCMOTPEHHBIX pabouell y4eOHON mporpaMMoi y4eOHBIX
3a/IaHW HE BBITIOJIHEHO JINOO BBITIOJHEHO C TPYOBIMH OIMOKaMH, KaueCTBO HMX
BBITIOJTHEHUS! OIEHEHO YMCIIOM 0aJlIOB, OJIN3KHUM K MUHHUMYMY.

IlepeyeHb BOMPOCOB /ISl MOATOTOBKHU K IK3aMeHY

. atb onpenenenue BJIL.

. Ha3zBaTh ocHOBHBIE reoMeTpruueckue xapakrepuctuku BJI.
. Ha xakue HanpspkeHus BoinoHsoTes BJ1?

. 13 xakux snemenToB cocrout BJI?

1

2

3

4

5. Ha3BaTp KOHCTpyKLUMHU ITpoBOAOB BJI.

6. Ha3zBatb crangapTHbie ceueHus poBo10B BJI.

7. Kakoe Ha3HaueHHe NMeEET Ipo303aluTHBIA Tpoc? Ha3BaTe MaTepuan U c€4eHus TPOCOB.
8. IlosicHuTh OykBEeHHO-LIM(POBOE 0003HAUEHHE IPOBOJIA.

9. Kakyr xoHcTpykuuto umeror CHUIT?

10. Kakas n3onsauus npumensiercss 8 CUIT?

11. KakoBbl ocHOBHBIE TpeuMyIiecTBa U Hepoctatku CUIT?

12. Ilosicuuts HazHayeHue onop BJI. Ha3BaTe 0CHOBHBIE MaTepHalibl, UCIOJIb3YEMBIE IS
orop.

13. IlepeuncnnuTh JOCTOMHCTBA U HEOCTATKH ONOP U3 PA3JIMYHBIX MaTEPUAJIOB.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

[TosichuTh OykBeHHO-IM(pOBOE 0O603HAUeHUE onopsl BJL.

KnaccugumupoBars omnopsl 1o KOHCTPYKTUBHOMY HCTIOJIHEHHIO.

Ha3Bate onops! cienManbHON KOHCTPYKLUH.

Yro takoe yHudukanus omnop BJI?

[TosicHuTh TepMUH “TpaHcrio3uLus IpoBoaoB”. 11

[Tosicauth OykBeHHO-1IM(DPOBOE 0003HAYCHHIE N30SI TOPOB.

HazBaTb 0CHOBHBIE MaTepHalIbl, U3 KOTOPHIX NU3rOTABINBAIOTCS U30JISATOPBI.

Kakue KoHCTpYKIMH H30ISTOPOB IpUMEHsoTCst Ha BJI?

Jlatb kmaccudukaiuio JMHeHoN apMatypsl BJL.

HazBatb OCHOBHBIE 3JIEMEHTHI CLIEITHON apMaTyphl.

Kakue 3axuMbl IpUMEHSIOTCS AJIs1 KPEIUIEHUs IIPOBOIOB U TPOCOB?

Kax ocymiectBnsiercs coeauHeHue nmpoBo 108 BJI?

Kakas 3amurtHas apmarypa npumensiercs Ha BJI?

N3 KkakuX 3J1€MEHTOB COCTOUT KaOenbHast TUHUS?

HazBaTb 0CHOBHbBIE KOHCTPYKIIMOHHBIE MaTe€pHabl, U3 KOTOPBIX U3rOTABIMBAIOTCS KaOesu.
JlaTb XapakTepUCTUKY KOHCTPYKLINHU Kalens HanpsbkeHueM 6...10 xB.

KakoBo HazHaueHue repMeTudHON 000J109KH Kabemsi?

Kakyto ponp urpaert nosicuast u3ossius kadens?

KakoBa kapTuHa 35eKTprueckoro noss kadens Hanpspkenuem 10 kB.

HazBatp oTiinunTensHbIe 0COOEHHOCTH KOHCTPYKIMH Kabenei HampspkenueM 20...35 kB.
HasBate gocromHCcTBa Kaleinel ¢ U30JSIINEN U3 CITUTOrO MOJIUATUIICHA?

Kak npoxnaapiBatoTcst Kabenu ¢ U30Jsuel U3 CIIUTOro NOIU3TUIeHa?

KakoBbl NpuynHbBI CO3aHNS MACIOHATIOJHEHHbBIX KaOenei?

Kakyto koHcTpyKInto nuMmeroT kadenn HanpsbkeHuem 110 kB u BoImie?

ITpu xakux naBieHUsX pabOTAIOT MACIOHAIOJIHEHHbIE Kabenu?

B 4eM 3akirodaroTcst OTIIMYMSI KOHCTPYKIMHA MAacJIOHAIOJIHEHHBIX KaOesel BEICOKOro U

HU3KOI'O JaBJICHUN?

40.
41.

OxapakTepu30BaTh OCHOBHBIE CcITOCOObI pokaaaku KJI.
Kakue mepsl nmoskapHoi 6€301MacHOCTH IPUMEHSIOTCS IPU IPOKJIaike kaldeneil B raiepesx,

TOHHCIIAX M ITIO 3CTaKaJaM.

42.
43.
44.
45.
46.
47.
48.
49.

Urto Takoe kabenapHas apmaTtypa?

Kak ocymiectBisercs coequHeHue Kadenei?

Kak ocymectBisercs pasaenka kademus?

Ha3Bath OCHOBHBIE THIIBI KAOCIBHBIX MY]T.

Kak ocymiecTBisieTcst okoHIIeBaHHe Kabenein?

B uewm 3akiro4aroTcst 0COOEHHOCTH TEPMOYCAKUBAEMBIX My(PT?
B yem oTinuune KoH11EBON MY(THI OT KOHIICBOW 3a/1€7KU?
[Tosicuuth OykBeHHO-1IM(pOBOE 0003HAYECHHE KaOeIs.



