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JIOLIeHT, K.T.H., YepHeHnko A.H.
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13.03.02 DnexTposHEepreTHKa U MEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILIAHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«DNEKTPOCHAOKEHUE U AIIEKTPOTEXHUKA

(nmpotokoin 3acenanusi Ne 2 ot «12» centsops 2017 r.).



1. Ilean ocBOEHUN THCHUILIHHBI

Hems -

03HAKOMJICHUE
AJICKTPOCHAOKEHUSI TOPOIOB;

CTYIEHTOB C

0COOCHHOCTSIMH  TPOEKTUPOBAHUS
CO3JaHHEM DKOHOMUYECKH ONTUMAIBHBIX PEXKHMOB padOTHI;

CUCTEM

METOJIJaMH pacyeTa dIEKTPHUUECKUX HArPy30K TOPOIOB; YCIOBUSIMHU BRIOOpA MapaMeTPOB OCHOBHOTO
000pyIOBaHUS B CHCTEME JICKTPOCHAOKEHHS TOPO/Ia.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCUMIUIMHBL ¥ TPAKTUKH, HAa OCBOCHHUU KOTOPBIX OaszupyeTrcs [aHHas IUCIUIUIMHA:
«DJIEeKTPOMArHUTHBIE U AIEKTPOMEXAHUYECKUE TIEPEXOJHBIE MPOLIECCHl B AJIEKTPOIHEPTreTUUECKHIX
CUCTEMax», «DJIEKTPOIHEPTETUUECKUE CUCTEMBbI U CeTH», «INEeKTpocHabxkeHue», «l[IpueMHUKN U
NOTPEOUTENH SIEKTPUUECKON SHEPTHU CUCTEM JIEKTPOCHAOKEHU .

JIMCIUTITMHBI U TIPAKTHKH, U1 KOTOPBHIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
MPEIIIECTBYIOIIEE: BBIMOJTHEHUE BEITYCKHON KBaTU(UKAIIMOHHON PaOOTHI.

3. [lnanupyemble pe3yJibTaThl 00y4eHM I

dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIMH
(KOJ 1 HAUMEHOBAHME)

Nuaukaropsl
JOCTHKEHHS
KOMIIeTeHImii
(KO ¥ HANMECHOBAHUE)

I[lnannpyemMble pe3yabTaThl
o0y4eHust

[TK-1. Cnocoben
Y4acTBOBAaTh B
MPOCKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

[1K-1.1. Bemomnasier coop u
aHaJN3 JaHHBIX JUTS
MIPOCKTUPOBAHUS CUCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: METO/IBI aHANI3a U cOopa
WHGOPMAIIMH IS IPOCKTUPOBAHUS
CHCTEM DJICKTPOCHAOKEHUS TOPOIOB

YMeTh: aHAIM3UPOBATh HCXOTHBIE
AAHHBIC TSI MIPOCKTUPOBAHUA CUCTEM
AJIEKTPOCHAOKEHHUS TOPOIOB

Brnaners: HaBbIKaMu cOOpa U aHAIH3a
JTAHHBIX IS TPOSKTHPOBAHUS CHCTEM
ANEKTPOCHAOKEHUS TOPOJIOB

I1K-1.2 BeiOupaet TUTIOBBIC
MMPOCKTHBIC PCILICHUA
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: HOPMATHUBHBIE U TEXHUUYECKHE
JIOKYMEHTBI, COJIepkKaIIue
MH(OPMALIHIO O TUIOBBIX MTPOEKTHBIX
pEHIeHUsIX

VYMeTh: COCTaBIISITh OJICKTPHUYCCKUC
CXCMBI ITPU MMPOCKTUPOBAHNUU U
OKCILTyaTalluu CUCTEM
BHGKTpOCHaG)KeHI/IH TopoJ0B

Brnaners: HaBbIKaMu BeIOOpA
ONITUMAJILHOT'O THIIOBOTO IPOEKTHOTO
pELICHUs B 3aBUCIMOCTH OT
crienu(pUKY TPOEKTUPYEMOTO
00BEKTa

[1K-1.3. BeimonasieT BEIOOD
000pyIOBaHUS TSI
OTJICTBHBIX PA3/IEIOB
MPOEKTA Ha Pa3ITUIHBIX
CTaJIUSAX TPOCKTUPOBAHUS

3HaTh: IpaBuiIa paboThI C
TeXHUYECKON nH(pOpMaIei mo
mo100py 000pyAOBaAHHUS

YMeTb: BEIOUpaTh HEOOX0UMOE
o0opynoBaHue




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHI[UH
(Koa 1 HAMMEHOBaHUE)

HNuauxkaTopsl
JOCTHKEHUA
KOMIIeTeH it
(KOJl 1 HANMEHOBAHUE)

I[lnannpyemMble pe3yabTaThl
o0y4eHust

CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

Brnaners: MeTonukamu BeIOOpa U
MIPOBEPKHU AJIEKTPOOOOPYIOBAHUS
CHCTEMBI 3JIEKTPOCHA0KEHUSI ropoJia

I1IK-1.4 YyacTByeT B
pa3paboTke yacTeu
JOKYMEHTAIUH JIJIst
OTJIENIbHBIX Pa3/IeNIoB
MIPOEKTa CUCTEMBI
AIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: TpeOOBaHUS, IPEIbIBISEMbIC
K JJOKYMEHTAITUH TSl OTJEIIbHBIX
pa3aesioB MPOEKTa CUCTEMBI
AJIIEKTPOCHAOKEHHUS TOpoIa

yMeTBZ HpI/IMeHHTB HOpMaTI/IBHBIe
JIOKYMEHTHI B 00J1aCTH
AIEKTPOCHAOKEHUS TOPOIOB

Brnaners: HaBbIKaMu opopMIIeHUS U
NPEJCTABICHUS PE3YIbTATOB PaOOTHI

[1K-2 Cnocoben
MPOBOANTH 0OOCHOBAHHUS
MPOEKTHBIX PEIICHUI
CUCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

[1K-2.1 O6ocHOBBIBaET
BBIOOp MapamMeTpoB
AIEKTPOOOOPYAOBAHUS
CHCTEM 3JICKTPOCHA0KEHUS
00BEKTOB, YUUTHIBAS
TEXHUYECKHE OTPAaHUYCHUS

3HaTh: CIOCOOBI HOPMHUPOBAHHS U
(hOpMBI IpeACTaBIeHUS
XapaKTEePUCTHK 000PYIOBAHHUS

YMeTb: 000CHOBBIBAThH BHIOOD
MapaMeTpoB JIEKTPOOOOPYAOBAHUS
MIPU IPOCKTHPOBAHUHU CHCTEM
ANEKTPOCHAOKEHUS TOPOIOB C
YYETOM TEXHUYECKUX OTPaHWYCHHUN

Bnazners: HaBbIKaMu onpezeneHus
MapaMeTpoB JIEKTPOOOOPYAOBAHUS
CHCTEM 3JIEKTPOCHA0KEHUS TOPOOB,
C Y4ETOM TEeXHUYECKUX OTpaHNYCHUN

[1IK-2.2 CocraBnser
KOHKYPEHTHO-CIIOCOOHBIE
BapHaHThl TEXHUUECKUX
peLIeHu! Ipu
MPOEKTUPOBAHNU CHCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HaTh: OCHOBBI TEXHHYECKOTO
peLIeHHs TPH TPOSKTUPOBAHUN
CHICTEM 3JICKTPOCHAOKEHHSI TOPOJIOB

YMeTb: COCTaBIATH KOHKYPEHTHO-
CIIOCOOHBIE BAPUAHTHI TEXHUYECKUX
peLIeHUH IpU IPOEKTUPOBAHUU
CHCTEM 3JIEKTPOCHAOKEHHs TOPOJIOB

Brnaners: HaBpikaMu 000CHOBAaHHUS
KOHKPETHOT'O TEXHUYECKOTO
peLIEHHs TPU TPOEKTUPOBAHUU
CHCTEM 3JIEKTPOCHAOXKEHUS TOPOOB

[1K-2.3 BeimonHseT BBIOOP
1esecoo0pa3Horo
TEXHUYECKOTO PEIICHUS
pu pa3paboTKe OTACIBHBIX
pa3aesioB Ha Pa3IUIHBIX
CTaUsIX IPOCKTHUPOBAHUS
CUCTEMBI
AIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: TpeOOBaHUSL, IPEIbIBISEMbIC
K CHCTEMaM 3JIEKTPOCHAOKEHUS
rOpOJIOB

YMeThb: BBIIENATh KIFOYEBhIC
XAPAKTCPUCTHUKU U MTOKA3ATCIIN IJIA
CpaBHEHUS U 0OOCHOBAHHOTO BBIOOpA
11e1eCO000Pa3HOr0 TEXHUYECKOTO
pemeHusI

Biagers: 00wen MeTon0I0ruen
WCIIOJIb30BaHUSI HOPMATUBHBIX U




dopmMupyembie U HNuauxkaTopsl

KOHTPOJINpyeMble JOCTHKEHUA I[lnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIM A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

TEXHUYECKHUX JIOKYyMEHTOB B O0JIACTH
MIPOSKTUPOBAHUSI CHCTEM
AJIEKTPOCHAOKEHHUS TOPOIOB

I1K-2.4 JlemoHCTpUpYET 3HaTh: B3aUMOCBSI3U

MMOHMMAaHHE B3aMOCBS3H MIPOEKTUPOBAHMSI U IKCILTyaTaI[1
3a]1a4 MPOEKTUPOBAHUS U CHCTEMBI 3JIEKTPOCHAOKEHU S
AKCILTyaTalliy CUCTEMBbI 00BbeKTa

AJIEKTPOCHAOKEHUS YMeThb: pu NPOSKTHPOBAHUN
o0BeKTa CUCTEMBI JIEKTPOCHAOKCHUS

YUUTBIBaTh OCOOCHHOCTH
MOCTEAYIOIIEH dKCITyaTalluu
CHCTEMBI HJIEKTPOCHAOKEHU S
ropoJioB

Bnaners: HaBBIKaMU
MPOEKTUPOBAHUS CUCTEMBI
ANEKTPOCHAOKEHUS TOPOIOB C
y4eTOM TpeOOBaHUH,
MPEAbSBISEMBIX [IPU €€
AKCIUTyaTaluu




4. CTpyKTYypa M coeprKaHue TUCHUIINHbBI

Mogayas (pa3aeJt)

Bun
y4eOHoit
padoTbI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

OO01Me ToJI0KEHUS

Jlek

[Ipenmer u 3amaun kypca. HopmatuBHbIe
AOKYMCHTBI U pCKOMCHAAlIUU. OcHOBHEIE
3aJlauM MPOESKTUPOBAHUS CUCTEM
AIEKTPOCHAOKEHUS TOPOIOB.

Cp

N3y4yeHne TeopeTHIeCcKoro MaTepuaa mo
yuyeOHHMKaM U y4eOHBIM TOCOOUSIM

Paznen 1.
OCHOBHEBIE
[MOJIOKEHUS B
oTIpeieIeHU N
PIEKTPUUYECKUX
HArpy30K rOPOJIOB

Jlek

1.1. O6mume ykazaHus 1Mo
MIPOCKTUPOBAHUIO TOPOACKUX CETEH.

1.2. PacueTHbI€ 2JIEKTPUUYECKUE HATPY3KHU
JKUJIBIX 3IaHUN. DIIEKTPUUECKHE HArPy3KU
OOIIIECTBEHHBIX 3[ITaHUN. DJIEKTPUUECKHE
Harpy3Ku paclpeneInuTelbHbIX CETEH.
Dnekrpuueckue Harpy3ku cerei 10(6) kB
u II1.

1.3. UnauBuyanbHbie Tpauku Harpy30k
U UX XapaKTepUCTUKU. [ pymIioBbie
rpaduKu Harpy30K U UX XapaKTePUCTHUKH.
MGTOI[BI OIMPCACIICHUA PACUCTHBIX
Harpys3ok.

IIp

Pacuer nokazareneii rpadukoB
ANEKTPUYECKUX Harpy3ok. OnpeneneHnue
AJIEKTPHUYECKUX HArpy30K Ha Pa3HbIX
CTYHICHAX CUCTCMBbI BHGKTpOCHaG)KCHI/IH
ropoja.

Pemenue
MPaKTUYECKHUX 3a/1ay.
TecrT.




Mogayas (pa3aeJt)

Bun
y4eOHoit
padoThI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI' 0
cpeacTBa)

Cp

N3ydyeHnune TeopeTHUECKOro MaTeprasa mo
yu4eOHHUKAM U Y4eOHBIM TTOCOOHSIM.
BeimonHenue pasnienoB KypcoBoro
npoekTa. [ToaroToBka K MpakTUYECKUM
3aHATHSM.

20

Pasnen 2.
Pacnpenenenue
PIEKTPUYECKON
PHEPTUHU MPU
HaIPSKEHUU BbIIIIE

1000 B

Jlex

DeKTpocHAOKEHHE KPYITHBIX 0OBEKTOB
OT COOCTBEHHOM JIEKTPOCTAHIIHH.
DNEeKTPOCHAOKEHHE OT YIHEPTOCUCTEMBI.
DNeKTPOCHAOKEHNE OT YIHEPTOCUCTEMBI U
COOCTBEHHOM AJIEKTPOCTAHLINH.

CxeMbl BHYTPU3aBOJICKOTO M TOPOJICKOTO
pacripesieieHus 3JIeKTPOIHEPTHH.
PannanbHbIe CXEMBI 3JIEKTPOCHAOKEHHS.
OpnHoCTyneHYaThle U IBYXCTYyIEHYaThIe
paauanbHble cXeMbl. CXeMbl paauaIbHOTO
MUTAHUS HAarpy3KU OT OJTHOTO U
HECKOJIBKUX NCTOYHUKOB ITUTAHMS.
MarucTtpanbHbIe CXEMBI
anekTpocHabxenus. [Ipocteie
MarucTpaibHble cXeMbl. CXeMBI C
HECKOJIBKMMH CKBO3HBIMH MarucTpaIsiMU.
MarucTpajibHble CXEMBI C IByXCTOPOHHUM
nutaHueM. CMelIaHHbIE CXEMBI
AIEKTPOCHAOKEHUSI.

Br160p cxem 351eKTpocHa0KEHUS 1
oTpesieNieHUE X apaMeTpOoB.

Penrenue
MPaKTUYECKHUX 3a/1ay.
TecrT.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumMeHoBaHUe TeM 3aHATHIH Oo0neMm,
Moayas (pa3aes) | yuyeOHOM N Cemectp Bbannbl | UHTepakTuB, 4.| (HauMeHOBaHHeE
(yueOHoO¥ padoThI) 4.
padoTbI OLICHOYHOI'0
cpeacTBa)
Cp N3ydeHune TeopeTHyecKoro Marepuania mno 9 36 - -
yu4eOHHUKAM U Y4eOHBIM TTOCOOHSIM.
BrinmonHenue pazzienoB KypcoBoro
npoekTa. [loaroroBka kK npakTH4eCKUM
3aHSTHSIM.
Paznen 3. Jlex Bo3nyminelie nuHuN. 9 2 - -
KonctpykTuBHoe KabenbHble muaNM HanpsokeHueM 6. ..35

BBIIIOJIHEHUE CETEN
HaIPSKEHUEM BBIIIIE
1000 B

kB. Tpe6oBanus [1YD k npokiaake
kabenel 1o TeppUTOPUHU TIPEATPUITHI U
ropojoB. [Ipoxmanka kabeneii 6...35 kB B
3emie (TpaHIIesx ), MpoKJIaaKka Kabene B
KaOeTbHBIX KOHCTPYKIIHSX: B KaHAJaX;
0JI0KaX; TYHHEJSIX, KOJUIEKTOpax U APYrux
KaOeIbHBIX MIOMEIICHUSX; Ha 3CTAaKaaax, B
rajepesx U mo CTeHaM 3JaHui.
KaGenbHble TMHUN HATIPSHKEHUEM
110...220 kB. Ilenecoobpa3HocThb
npuMeHeHHs KabenbHbIX aTuHui 110...220
kB. Kabenu Hu3K0TO0, CpeiHero u
BBICOKOTO JaByieHus. CrIocOOBI MPOKIIAIKU
kabeneit 110...220 kB Ha Tepputopun
MPEANPUATHS U B YCIOBUSX TOPOICKOMN
3aCTPOMKH.

ToxomnpoBoasl HanpspkeHueM 6...35 kB.
[IpenmyriecTBa TOKOIPOBOIOB TEpe]
KaOeTbHBIMU JIMHUAMH. JKecTKue
TOKOMpPoBOibl. KoMIieKTHBIE
TOKOIIPOBO/IbI. | MOKME TOKONIPOBOIBI.




Mogayas (pa3aeJt)

Bun
y4eOHoit
padoThI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI' 0
cpeacTBa)

IIp

Br160p 1 nmpoBepka MpoOBOTHUKOB
HanpspkeHneM Boie 1000 B.

Penrenue
MPaKTUYECKHUX 3a/1a4.
TecrT.

Cp

N3ydenne TeopeTHIecKkoro MaTepuana mo
y4eOHHKaM U Y9€OHBIM TTOCOOHSIM.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta. [TonroroBka K mpakTU4eCKUM
3aHATUAM.

40

Pa3nen 4.
Onrumusanus
CTPYKTYPhI
HIIEKTPUUYECKUX
ceTeil ropoa

Jlek

Br16op panmoHabHBIX HAPSHKCHUIH
MATAIOIIEH U PaCIIPENCIUTEIbHON CETH.
PanmionansHbII BEIOOP CHITOBBIX
TpanchopmaTopoB. OnTumMansHOe
pa3MelleHne HCTOYHUKOB ITUTAHMUS.
Kaprorpamma Harpysok. Llentp
ANEKTPUYECKUX Harpy3ok. Onpenenenue

30HBI PACCCAHUA JJICKTPUICCKUX HAIPY30K.

Onrtumuzanuys napameTpoB JTUHUN
pacnpenenutenbHbix cereit 0,4-10 kB.
MeTo1bl CHUXKEHUS TIOTEPD
ANEKTPO3HEPTUU B PaCIIPEACIUTEIBHBIX
CeTsIX.

Ilp

Br160p panimoHanbsHOTO HAMIPSKEHUS
MUTAIOIIEH U pacTIpeIeIUTEIIbHON CETH
AHAJIUTUYECKUMH METOJIaMH.

Bp160op 4nciia ¥ HOMUHATBHON MOIITHOCTH
cunoBbIX Tpanchopmaropos [T u TII ¢
YY4E€TOM XapaKTEPUCTUK HArPY30K U

Pemenue
MPaKTUYECKUX 3a]1a4.
Tecrt.




Mogayas (pa3aeJt)

Bun
y4eOHoit
padoTbI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI' 0
cpeacTBa)

IKCITYaTalMOHHBIX OCOOCHHOCTEH
TpaHc(hopMaToOpoB.

OmnpeneneHne NEHTpa IMEKTPUIECKUX
Harpy3ox.

N3ydenne TeopeTHIeckoro MaTepuana mo
y4eOHHKaM U Y9€OHBIM TTOCOOHSIM.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta. [TonroroBka K mpakTH4eCKUM
3aHATUAM.

36

Pasmen 5.
CxeMsbl
PIEKTPUYECKUX
FOPOJCKUX CETEN

Jlek

Kareropuu 31eKTponprueMHUKOB,
HA/IKHOCTH JIEKTPOCHAOKECHUS
3JIEKTPOIIPUEMHHUKOB rOPOAA.

Cxembl anekTpuueckux cereit 35 kB u
BBIIIE.

Cxembl pacnipenenuTenbHbix ceredt 0,38
kB — 20 xB.

Ilp

Br160p cxembl anekTpocHa0XKeHus
TOPOJICKUX TIOTPEOUTENCH
AJIEKTPOIHEPTUH.

Pemenue
MPaKTUYECKUX 3a]1a4.
Tecrt.

Cp

N3ydeHnune TeopeTHUECKOro MaTeprasia mo
yuyeOHHUKAM U Y4eOHBIM TTOCOOHSIM.
BeimonHenue pasnienoB KypcoBoro
npoekTa. [ToaroToBka K MpakTUYECKUM
3aHATHSM.

30

Pazgen 6.
DJIEKTpUYECKHUE
[pacyeThl CUCTEM

Jlex

Br16op ceuenust mpoBooB U Kales.




Mogayas (pa3aeJt)

Bun
y4eOHoit
padoTbI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI' 0
cpeacTBa)

PIIEKTPOCHAOKEHUS
FOPOJCKUX CETEN

YPOBHU U peryMpoBaHUE HAIIPSKEHUS.
Kommnencaiusi peak THBHON MOIIIHOCTHU B
TOPOJICKUX CETSIX.

Pacuer ceuennii npoBogHUKOB. BeiOop
CPEICTB KOMIICHCALlUN PEAKTUBHOU
MOIIHOCTH B FTOPOJCKHX CETSX.

Pemenue
MPaKTUYECKUX 3a]1a4.
Tecrt.

N3y4yenune TeopeTHUECKOro MaTeprasa mo
yuyeOHHUKaM U Y4eOHBIM ITOCOOHSIM.
BeimonHenue pasnienoB KypcoBoro
npoekTa. [ToaroToBka K MpakTUYECKUM
3aHATHSM.

20

Paznen 7.
KoncrpykTuBHoe
BBITIOJIHCHHE
PJIEMEHTOB
FOPOJCKUX CETEN

Jlex

Certu nanpspxkenuem 0,38 - 20 kB u Bbiie
35 xB.

3amura, aBTOMaTUKa U TeJIeMEXaHUKa
TOPOJICKUX DJIEKTPUUECKHUX CETEH.
VYcerpolicTBa 3alUTHOTO OTKIIFOUEHUS.
O06acTh MPUMEHEHHS YCTPOMCTB
3aIIUTHOTO OTKJIFOUEHUSI.

IIp

Br160p ycTpOHCTB 3aIIMTHI TOPOJICKUX
AJIEKTPUYECKUX CETEU

Pemenue
MPaKTUYECKHUX 3a/1ay.
TecrT.

Cp

N3ydenne TeopeTHIecKoro MaTepuana mo
y4eOHHKaM U Y9€OHBIM TTOCOOHSIM.
BrinosiHeHue pa3zienos KypcoBOro
npoekTa. [lonroroBka kK mpakTH4eCKuM
3aHATUAM.

22,5

KII

Brimaua 3agaHuil Ha KypcOBOM MPOEKT.
[IpoBepka npaBUIIBHOCTH BBITTOJTHEHUS

1,5

Pazniensr kypcoBoro

[POEKTA.




DopMBbI TEKYLLET0
Bun . KOHTPOJIA
. HaumMeHoBaHUe TeM 3aHATHIH Oo0neMm,
Moayas (pa3aes) | yuyeOHOM N Cemectp Bbannbl | UHTepakTuB, 4.| (HauMeHOBaHHeE
(yueOHoO¥ padoThI) 4.
padoThI OLICHOYHOI' 0
CpecTBa)
pa3aesioB KypcoBOro MpoeKTa. 3aiura
KYpPCOBOT'O MPOEKTA.
KonTpons 9 8,65 - -
ITA Cnaua sK3ameHa 9 0,35 - - Bomnpocsl k 3x3ameny
HUroro: 252 -




5. O6pa3oBare/ibHbIE TEXHOJIOTHH
J11s1 O1leHKH 3HAHWN, YMEHHH U YPOBHS MPOGECCHOHATBHBIX KOMITETEHIIUN, TPHOOPETAEMBIX
BBITYCKHUKOM B TIPOIlECCe M3y4YEHUS AUCHUILTUHBI «CHCTEMBI 3JEKTPOCHAOXKEHUS TOPOJIIOBY,
UCIOJIB3YIOTCSl TEXHOJIOTMH TPAJAULIMOHHOTO OOYUEHHUS:
— JIeKLHUU;
— TPaKTHYECKUE 3aHATHUS C MPOBEICHHEM IMPOMEXYTOUHOTO TECTUPOBAHUS U 3aKperieHueM
TEOPETUYECKOr0 MaTepHaa;
— HUHJIUBHUIYaAJIbHBIEC U TPYNIOBbIE KOHCYJIbTALMH 10 TEOPETUUECKUM U MTPAKTUUECKH BOIIPOCaM
Kypca;
— BBINOJHEHHUE NMPAKTUYECKUX 33/a4, KOTOPbIE MO3BOJISIIOT MPUOOPECTH MPAKTUUECKHE 3HAHUS
Y HaBBIKH PEIICHUS 3a/1a4i U paboThl C HOPMATUBHOM, METOAMYECKOM, HAYYHO-TEXHUYECKON
U CIIPaBOYHOU JIUTEPATYPOU;
— TpPOBEACHHE PA3NUYHBIX POPM CAaMOCTOSITENHHON pabOThI, KOTOPAasi BKIIOYAET MOATOTOBKY K
JIEKIMOHHBIM U MPAKTUYECKUM 3aHSATHUSM, BBIIIOJHEHUE Pa3/IeIOB KypCOBOIO MTPOEKTA.

6. Meronuyeckue yKa3aHUs M0 OCBOECHUIO TUCHUILIHHBI

6.1. OOyuarommcs HEOOXOIMMO O3HAKOMHTBCS: C COZIEp)KaHHEM pabodell ImporpaMMbl
mucturinabl (manee — PITJI), ¢ mensMu W 3amavaMu AUCIUIUIMHBIL, €€ CBS3SIMH C JIPYTUMH
TUCIUIUIMHAMU  00pa30BaTebHONW MPOTpaMMbl, METOJAMYECKHMHU pa3pabOTKaMHU TIO JTaHHOM
THUCIHATIIHHE.

6.2. MeTonnyeckue yka3zaHus 10 TOJTOTOBKE K JICKIIMOHHBIM 3aHSATHSIM.

B xome nexkumii paccMaTpuBalOTCS OCHOBHBIE TIOHSATHS TEM, CBSI3aHHBIE C HUMU
TEOPETUYECKHE U MPAKTUYECKUE TTPOOJIEMBI, TAI0TCS PEKOMEHIAIUU ISl CAMOCTOSTEILHOU PaOOTHI
W TOArOTOBKE K TIPAKTUYECKUM 3aHATHAM. [lodTOMy W3ydeHHEe JUCHUIUIMHBI TpeOyeT
CUCTEeMAaTUYECKOTO H TOCIEAOBATEIHHOIO HAKOIUICHUS 3HAaHUH, CJIENOBATENIbHO, MPOIYCKU
OTJENBHBIX TEM HE TO3BOJIIOT TJIYOOKO OCBOMTH mpeameT. OOydaronuMcs HEOOXOIUMO: Tepes
KOKIOW JIEKIMEH MpocMaTpuBaTh pabodyr0 MpOrpamMmy TUCIUIUIMHBI, €€ OCHOBHBIC BOIPOCHI,
PEKOMEHIYEMYIO JIUTEPATYPY, UTO TO3BOJUT COKOHOMHUTH BpEMs Ha OCBOCHHE TEMBI Ha ayJUTOPHOM
3aHIATHM, TIepel OYepeNHON JeKnued HeoOXOJUMO MPOCMOTPETH/IOBTOPUTh MAaTepPHAIIbI
npeapiaymend Jaeknuu. [lpu 3aTpyaHEeHHUsX B BOCHPUITHH MaTepHalia CIEAyeT OOpaTHThCS K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHUKAM.

6.3. Metoauueckue yka3zaHus 1O MOATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTUdecKux 3aHATUN YrIyOJNSIOTCS M 3aKPEIUISIOTCS 3HAHUS OOYYaIoUIUXCcs IO
pAly PaCCMOTPEHHBIX Ha JICKIUSAX BOMPOCOB, 3HAHUM TIO COBPEMEHHBIM METO/IaM MTPOCKTUPOBAHUS
CUCTEM TMOTpeOuTeNell pPa3IUYHBIX NPEANPUATANA U OCHOBHBIX CIOCO0aX TOCTPOEHUS CHUCTEM
3JIEKTPOCHAOKEHHUSI; YMEHUS TIPOU3BOIUTH BHIOOP IKOHOMUYECKA OOOCHOBAHHBIX CXEM M PEKHMOB
CUCTEM 3JIeKTpocHa0keHus. Ha mpakTHYeCcKHX 3aHATHUSX Pa3BUBAIOTCS CIIOCOOHOCTH MCIOJIb30BATh
COBpeMEHHbIE HWH(OpPMAIMOHHBIE TEXHOJOTHUH, YIPaBIATh HMHPOPMAIMEH C NPUMEHEHHEM
MPUKIATHBIX TPOTPaMM; HCIOIb30BaTh CETEBBIE KOMIIBIOTEPHBIE TEXHOJOTHH, 0a3bl JAHHBIX U
MakeThl MPUKIATHBIX TPOAYKTOB. I[Ipy mMOATOTOBKE K MNPAKTHYECKUM 3aHITHSAM KKl
00yJaroNUiCs TOIKEH:

— U3YYHUTh PEKOMEH/I0BAHHYIO JINTEPATYPY;

— U3Y4YUTh MaTEPUAIIbI JICKLUH;

— OITOTOBUTH OTBETHI HA BCE BOIMIPOCHI IO U3y4aeMOl TEME;

— BBIIOJIHUTH JIOMAIllHEE 3aJaHWe, PEKOMEHJIOBAaHHOE IperojaBaTelieM MpH H3y4YeHUH
KaKIOU TEMEI 3aHSTHS.

B mporiecce moAroTOBKH K MPAKTUYECKUM 3aHATHSM 00YYarOIIUecss MOTYT BOCIIOJIb30BAThCS
KOHCYJIBTAIISIMU TIPETO/1aBaTEIIs.

6.4. CamocrosTenpHasi padoTa BKIIOYAeT B ceOs BBINOJHEHUE PA3IMYHOTO pOJia 3aJaHui U
CaMOCTOSITEIIbHOE M3YYCHUE TEOPETHYECKOTO MaTepHalia Mo y4eOHHKAM M Y4€OHBIM IOCOOHSIM C
MOJTOTOBKOM K MPAKTHYECKUM 3aHATUSIM. Kpome TOro, CTyZ€HTHI BHITIOTHSIOT pa3/eibl KypcOBOTO
MPOEKTa, TMOKa3bIBas pPE3yJbTaTbl M  KOHCYJABTUPYSICh C IpenojgaBaTesneM. KOHTpOIb



CaMOCTOSITENIbHOW PaboThl OOy4alOMIMXCS HaJ MPOrpaMMON Kypca OCYIIECTBISIETCS B XOJ€
MPaKTUYECKUX 3aHATUH (KPYTJIBINA CTOJI, PEIICHHE 3a1aY).



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemectp

Koa koHTpO/IMpyemMoii KoMIeTeH U
(WM ee 4YacTH)

HauMenoBanue
OIIEHOYHOI0 CpeICTBA

9

TIK-1 (TIK-1.1)

Pemenue npaktuyeckux 3agad Ne 2-3.
BrinonHenue Bcex pa3aesoB KypcoBOro
MIPOCKTA.

Bomnpocsl k 3x3ameny 6, 10, 40, 41, 54,
55.

Tectrr 2-4, 11, 12, 28, 29, 31, 34, 36, 39-
44.

TIK-1 (TIK-1.2)

Pemenue npaktuyeckux 3amad Ne 1.
BrinonHenue pa3zienoB KypcoBOro
npoekta 4, 5, 7, 8.

Bonpocs! k 3k3ameny 11, 14-30, 35-39,
49-60.

Tector 47-49, 53-59, 78, 79, 92, 93, 99,
100.

TIK-1 (TIK-1.3)

Pemenune nmpaktuyeckux 3agad Ne 1.
Brinonnenue pa3genos KypcoBoro
npoekrta 4, 7, 8.

Bonpockl k 3x3ameny 55-60.

TIK-1 (TIK-1.4)

Pemenue npaktuyeckux 3agad Ne 1-3.
BrinonHenue Bcex pa3zesoB KypcoBOro
MIPOEKTA.

Bompocsl k 3x3ameny 1-60.

Tecter 1-100.

TIK-2 (TTK-2.1)

Pemenne npaktuueckux 3agau Ne 1-2.
BrimmotHeHME pa3aesioB KypcoBOTO
npoekta 4, 5,7, 8

Bomnpocs! k 3x3ameny 55-60.

TIK-2 (TTK-2.2)

Brinonnenue pa3genos KypcoBoro
npoekta 4, 5, 7.

Bomnpocs! k ax3ameny 19-20, 34, 41, 54,
55.

TIK-2 (TTK-2.3)

Brinonnenue pa3naenos KypcoBoro
npoekta 4, 5, 7.

Bompocsl k 3x3ameny 19-20, 34, 41, 54-
55.

TIK-2 (TIK-2.4)

Pemenune npaktuyeckux 3agad Ne 1-3.
BrinonHenue Bcex pa3aesoB KypcoBOro
MIPOEKTA.

Bonpocsl k 3x3ameny 1-60.




7.2. TunoBble 3aJaHUS U UHbIE MATEPHAJIbI, HEOOXO0AMMBIE JIVIS TEKYIIEero KOHTPOJIs
7.2.1. lIpakTHYecKHe 3212491

3agauya 1. Ha moxcranimm ycranosneHsl 2 Tpancopmatopa TM-630/10/0,4;

k; =0,7 ¢ MacMOPTHBIMU TAHHBIMU:

AP =155kBm, AP, =8 kBm, I _=1%,U,,=55%.

Onpenenuth MOTEpU B TpaHchopMaTopax, eciu 3apaHee ONpe/eieHa peakKTHBHAS MOIIHOCTh
XO0JIOCTOTO X0Ja OaHoro Tpanchopmaropa: AQ , =63 xeap, W peakTHBHas MOIIHOCTH K3,

xx1

noTpebaseMas TpaHchopMaTOpOM IIpH HOMUHAIIbHOM 3arpy3ke: AQ. , =34,6keap .

K31

3agava 2. PaccuuTaTh TOKH 3JIEKTPOIIPUEMHHUKOB M BBIOpATh IUIABKHUE MPEIOXPAHUTEIH B
pacnpenenuTeNnbHOM mKady, cxeMa KOTOPBIX IPUBEICHA Ha PUC.

FU

O Q Q O (@] ]
gm iFUZ E«“m | FU4
P, P; Ps P4 Ps Ps

Pucynok - Cxema pacnpeaenuTenbHON ceTh
Tabnuma - VicxomHbIe JaHHBIC

Ne P1, P2, P3, P4, | PS5, P6, |cos@ |cose |[cos@ |cos@ [cose |cose | K
Bap. | kBt | kBt | kBt | kBt | kBt | kBt 1 ) 3 4 5 6

1,16 | 19,6 | 173 | 3,7 | 43 | 11,0 93 | 0,7 | 0,6 | 0,6 | 0,6 | 0,8 | 0,8 | 0,8

2,17 18,1 | 140 | 7,3 | 2,5 | 16,0 | 210 08 | 0,7 | 0,7 { 0,6 | 0,8 | 0,7 | 0,8

3,18 13,0193 | 92 | 43 | 78 | 59 | 0,6 | 0,8 | 0,7 | 0,8 | 0,8 | 0,7 | 0,85

4,19 73 (142 | 70 | 2,1 | 232| 45 |07 | 08 | 0,8 | 0,8 [ 0,7 | 0,9 | 0,85

5,200 92 | 7.3 1,1 10,75 | 145 |280| 08 | 0,6 | 0,6 | 0,6 | 0,8 | 0,7 | 0,85

6,21 40 | 135} 72 | 30 | 98 (193] 0,7 | 0,7 | 0,6 | 06 | 0,8 | 0,8 | 0,8

7,22 1751 92 30|22 (73|84 )06 | 06]07] 06|08/ 07|08

823135 | 71 |53 23|61 (195]08 1|07 ]|081]071] 06 |06 | 08

9,24 84 (213 | 75 | 40 | 146 | 34 | 0,7 | 0,6 | 0,8 [ 0,8 | 0,6 | 0,7 | 0,8

10,25 11,6 | 253 | 3,6 | 0,75| 93 | 22 | 0,8 | 0,7 | 0,7 | 0,8 | 0,6 | 0,6 | 0,85

11,26 103 | 16,1 | 74 | 3,1 | 49 | 95 | 0,7 | 0,7 | 0,8 | 0,6 | 0,6 | 0,8 | 0,85

12,27 17,1 | 6,3 | 0,75 (0,75 | 5,7 | 204 | 0,8 | 0,6 | 0,6 | 0,6 | 0,7 | 0,7 | 0,85

13,28 40 | 93 | 28 | 1,7 | 17,1140} 0,7 | 0,8 | 0,6 | 0,7 | 0,8 | 0,6 | 0,8

14,291 128 | 73 { 41 | 08 | 193 | 6,5 | 08 | 0,6 | 0,6 | 0,6 | 0,8 | 0,8 | 0,8

15,30 11,5 | 145 (100 | 41 | 7,5 { 28 | 0,7 | 0.8 | 0,8 | 0,8 | 0,7 | 0,8 | 0,8




3anaua 3. Paccuntath TOKH 3JIEKTPONPUEMHHUKOB M BBIOPAaTh aBTOMAaTHUECKUE BBIKITIOUATEITN
B pacnpenenutenbHoM mkady cepun [TP8501 (cMm. puc.).

\

QF1 QF2 l QF3 QF4

.O0.T .0 .0.0.,0

Pucynok - Cxema pacnpeaenuTenbHON ceTr

Tabmuua - Ucxonusle 1aHHbBIE

Ne P1, | P2, | P3, | P4, | P5 | P6, |cose |cos@ |cos@ [cose [cos@ |cose | K.
Bap. | kBt | kBt | kBTt | kBt | ¥xBT | KBT 1 2 3 4 5 6
1,16 | 16,1 | 143 | 7,3 | 2,2 (213 92 | 0,8 | 0,8 | 0,6 | 0,6 | 0,6 | 0,8 | 0,85
2,17 3,8 | 140 2,7 | 40 | 185]| 3,0 | 0,6 | 06 | 0,6 | 0,6 | 0,8 | 0,8 | 0,8
3,18 (12,51 103 | 7,5 10 52 (40106 |08 | 08 |08 ] 08 ] 06 |0,85
4,191 1,9 | 7,3 [ 0,73 10,73 | 19,3 | 22 08 | 06 | 06| 071|081 06 | 08
5,20(1901| 7,5 | 40 | 2,2 (130 55| 0,7 | 0,6 | 0,7 | 0,8 | 0,8 | 0,7 | 0,85
6,21 42 | 23,1 2,0 | 2,0 | 49 | 9,1 08 06 | 06| 06 |08 ] 070,85
7,221 13,3 | 12,0 | 2,2 1,1 49 | 85 | 06 | 0,7 | 0,7 1 0,7 | 0,8 | 0,6 | 0,8
8231100 78 | 2,7 10,75 38 | 22 |08 | 06 | 06 | 06 | 0,8 [ 0,8 | 0,8
9,241230] 30 | 83 | 03 | 48 |110| 0,7 | 0,8 | 0,8 | 0,8 | 0,7 | 0,8 | 0,8
10,25 9,3 | 10,0 | 3,2 (0,75] 55 | 185 | 0,6 | 0,7 | 0,8 | 0,8 | 0,7 | 0,6 | 0,8
11,26 7,3 | 135 7,5 | 3,0 [ 130 22 | 0,8 | 0,7 | 0,7 | 0,8 | 0,6 | 0,8 | 0,85
12,27\ 145 | 7,5 | 3,0 (0,75 3,5 | 183 | 0,7 | 0,6 | 0,6 | 0,6 | 0,8 | 0,7 | 0,85
13,28 102 | 85 | 40 ( 09 |[180]| 3,7 | 0,7 | 06 | 0,7 | 0,8 | 0,8 | 0,7 | 0,85
14,29 84 | 12,6 | 7,7 | 30 | 185 7,3 | 0,7 | 0,8 | 0,7 | 0,9 | 0,8 | 0,6 | 0,8
15,30 158 | 11,0 | 48 | 22 | 39 |196| 08 | 0,7 | 0,6 | 0,6 | 0,6 | 0,8 | 0,85

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3aaHue BBIMOJIHACTCS MHCBMEHHO BO BpeMs IMpakTH4YecKoro 3aHsATHsA. OleHHBaeTCs
HpaBI/IHBHOCTB BBIIIOJTHCHUA 3aJaHUA U KOJIUYCCTBO I[OHYH_IGHHBIX HpI/I BBIIIOJIHCHUHN 3adaHuA
[8)1135(310) @

Kpurepun oneHku:

- OTMETKa «3a4TEHO0» BBICTABIIACTCS 00ydJaromeMycsl, €ClH 3a7ada pelieHa MPaBUIbLHO UITN
peleHa ¢ He3HAUYUTETbHBIMU OIIMOKaAMU;

- OTMETKA «HE 3a4TE€HO)» BBICTABISETCS OOYYaroIIeMycCs, €CJIM 3ajada He pelieHa W/WiH
JOTYIIEHBI TPYObIe OMOKH.
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7.2.2. TunoBbIe TECTOBBIE 3aJaHUA

1. [To xakoit popmyne onpeaensieTcs HOMUHATBHBIN TOK IJIAaBKON BCTaBKU
MPEIOXPAHUTENS JJIsl ABUTATENS C JIETKUMH YCIOBUSIMH MTycKa?
IHOM.HJ'I Z IHOM;
IHOM.HII 2 K ’ IHOM;
IHOM.HJ] 2 IHOM / 2’5’
Lozl 71,6.2.
2. Brigennte 0COOEHHOCTH METOAMKHU PAacCYETOB TOKOB KOPOTKOTO 3aMBbIKAHUS B

AJIEKTPUYECKHUX CETSIX MPOMBINUIEHHBIX Tpeanpusatuid 1o 1000 B:

PE3KO CHMXKAETCS BEJIMYMHA TOKAa KOPOTKOI'O 3aMbIKaHUS 110 JAJIMHE MUTAIOLIEH JTUHNH, YTO
MO3BOJISIET OTKIIOYUTH OJHM3KHE KOPOTKHE 3aMBIKaHUS C MaJIOW BBIICPIKKON
BpPEMEHU;

U3MEHSETCS CTENEHb BIMSHUS MaJIbIX aKTUBHBIX U UHAYKTHUBHBIX CONPOTUBIIEHUIN
KOPOTKO3aMKHYTOH LI€II Ha BEIMYMHY TOKOB KOPOTKOTO 3aMbIKaHMUS,;

OCTaeTCsl HeM3MEHHBIM HaIpsDKEHUE Ha BBIBOJAX MUTAIOLIET0 TpaHchopMaTopa B CUITy TOTO,
YTO MUTAIOUIAs CETh JO BBOJIOB TpaHc(hopMaTopa MpeCTaBIseTCs HCTOYHUKOM
HEOIPaHUYEHHOW MOIIHOCTH.

3. VYkaxute QyHKIMOHAIHLHOE Ha3HAYECHUE aBTOMATHYECKOTO BBIKIIIOUATeNs (aBTOMATA).
3amuTHbIN anmnapat B ceTsax g0 1000 B.
KommyTtanuonssiii annapat B cetax 1o 1000 B.
3anMTHO-KOMMYTAIMOHHBIN anmnapat B ceTax 10 1000 B.
3anMTHO-KOMMYTAIMOHHBIHN anmapart B ceTsax Boime 1000 B.
3amuTHbIN anmnapat B ceTsax Boime 1000 B.
KomMMyTtannonHslii anmnapar B ceTsx Bbie 1000 B.

4.  Vkaxure QyHKIMOHAIBHOE HA3HAUEHUE PyOMIIbHUKA.
3amuTHbIN anmapar B cetax 10 1000 B.
KomMMmyTtannonnslii annapar B cetsx 1o 1000 B.
3aluTHO-KOMMYTAallMOHHBIN annapar B ceTsix 10 1000 B.
3almuTHO-KOMMYTAlMOHHBIN annapar B cetax Boie 1000 B.
3anuTHBIM anmapar B ceTax Bbaimre 1000 B.
KommyTtanmonssiii anmapat B ceTax Baimre 1000 B.

5. Bdewm cocrout ¢pyHKIIMOHATHLHOE HA3HAYCHUE TIPEIOXPAHUTEIS?
3alMUTHO-KOMMYTAllMOHHBIN anmnapar
KommyTanuoHHbli anmapar
3anIuTHBIN anmapar

6.  Uewm orpaHM4MBaETCs MaKCUMaJIbHBIN MeperpeB Kadoes?
TemmepaTypoil OKpyXKarolen cpesl
YpoBHEM U30ILUNHN TPOBOTHUKA
VYcnoBusiMH 3KCIUTyaTallMy MMPOBOIHUKA
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7. Uto Takoe JUITMTEIBHO JOIMyCTUMAas Harpy3Ka kadesns?

Benuunna Harpy3ku, Ipu KOTOpO# TeMIiepaTypa IneperpeBa NpoBOIHUKA paBHA MAKCUMAJIBHO
JOTTYCTUMOMY KPaTKOBPEMEHHOMY MEPErpeBy NPU KOPOTKUX 3aMBIKAHUSIX Vmax

BenuunHa Harpy3ku, Ipyu KOTOPOM TeMIeparypa neperpeBa u30Jsuu paBHa JOMYCTUMOMY
NEPErpeBy IPH MEepeErpy3Kax

BenununHa Harpy3ku, Ipyu KOTOPOH YCTaHOBUBIIASICS TEMIIepaTypa IeperpeBa paBHa
JUTUTENIBHO JIOMYCTUMOM, CPOK CITY>KOBI H30JIILIUU paBEH HOPMAaTUBHOMY

8. [Tepeuncnure HU3KOBOJIBTHBIE JEKTPUUECKUE AIMAPATHI
ABTOMATHYECKUM BBIKIIIOYATEITH
ManoMacissHBIH BBIKIIOYATEIIb
Pa3zbpenuuurtenns
Pa3psannuk

9. OCHOBHBIE 3JIEMEHTEI aBTOMAaTHYSCKHUX BBIKJIFOUATEIICH

KOHTaKTHasd CUCTEMA, AyroraCuTCjibHasA CUCTEMA, paClCIIUTEIIb; MCXAaHU3M YIIPaBJICHUA,
MCXAaHU3M CBOGOI[HOFO pacucCrjiCHuAd

KOHTaKTHasd CUCTEMA,; PAaCUCIINTECIIb; MEXaHNU3M YITPABJIICHHUA

pacuenuTeNb; MEXaHU3M YIPaBJIECHUS; MEXaHU3M CBOOOJHOTO paclEIUIEHUs; MEXaHU3M
U3MEpPEHUS

KOHTaKTHasgd CUCTCMaA ; MCXAaHU3M U3MCPCHUA, pACLCIIUTCIIb; MCXAHU3M YIIPABJICHUS,
MEXaHU3M CBO6OI[HOFO pacucCIyiCHusA; MEXaHU3M CUTHAJIU3allun

10. OcCHOBHOM 2JIEMEHT IUIABKOT'0 NMPEAOXPAHUTEIS
KOHTAKTOpHAs cUcTeMa
Kamepa raiieHus TyrH
IUTaBKasi BCTaBKa
MEXaHU3M YIPaBICHUS

KparTkoe onucanue u perjiaMeHT BbIIOJIHEHHSA
Tect mpoBomuTCS B Hayale MPAaKTUYECKOTO 3aHATHS B NHCbMeHHOU (opme. Kaxmomy

obyyJaromemycs Beiaetcsi 20 BOMpOCOB, Ha KaXKIbIi M3 KOTOPBIX HY)KHO BBHIOPATh MPaBUIILHBIN (BIE)

OTBET

(e1). Bpemsi, oTBOAMIMOE Ha TeCTUpPOBaHUE - 15 MUHYT.

Kpurtepun onenkn:
- OTMETKa «3auTeHO» BBICTABIsIETCA OOyyaromeMycs, eclid OOyJaroIlMiCs OTBETHI

IMpaBUJIbHO OoJIbIIIE YEM Ha IMOJIOBUHY TCCTOB.

- OTMETKA «HEC 3a4TCHO» - €CJIN 06yqa}omm710;1 OTBCTUJI IPAaBUJIBHO HA ITOJIOBUHY UJIM MCHBIIIC

TCCTOB.

7.2.3. TeMbl NMCbMEHHBIX PadoT

Ne Tembl
n/n
Kypcosoii nmpoekt
1 [TpoexTupoBaHue JIEKTPOCHAOKEHHS TOPOIa
2 | IlpoekTupoBaHue 3IEKTPOCHAOKEHHSI paiioHa ropoja
3 | IlpoekTupoBaHue IEKTPOCHAOKEHHS YaCTH pailoHa ropoia
4 | IlpoekTHpoBaHuE 3JIEKTPOCHAOKEHHMSI CeJla MIIM KOTTEIPKHOIO OCEJIKa




KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

Paznmensl  KypcoBOro mpoeKTa BBINOJHSIOTCS CTYAEHTAaMM B TEUEHMM CEMECTpa.
[IpenonaBaTenpb OlleHUBAET TPAaBUIIBHOCTD BBIIIOJIHEHUS PAa3AEIIOB:

1. Beenenue.

2. Kpartkast xapakTepucTHKa 0ObEKTa IPOSKTUPOBAHHUSL.

3. OnpeneneHne 0XKHUIAEMbIX WIEKTPUUECKUX HArpy30K IO KUJIBIM IOMaM U 00beKTaM
UHPPACTPYKTYPHI TOPOJIA.

4. BeiOop 1 000CHOBaHME MECTA COOPYKEHUS TOPOJICKUX KOMIUIEKTHBIX
tpanchopmaropubix noacranmii (KTII), pacnpenenurensubix nynkros u I'TIIT. Beibop uncna u
motrHoctu TpanchopmatopoB KTIT u I'TII ¢ yueTom KommeHcanuu peakTHBHOW MOIITHOCTH.

5. Bei6op 1 000CHOBaHHE CXEMBI AJIEKTPOCHA0KEHHS TOPOA.

6. PacueT TOKOB KOPOTKOTO 3aMbIKaHUA.

7. Bei6op npoBoaHUKOB U 31ekTpoodopynoBanus KTIT u I'TIIL.

8. Peneitnas 3anmra, aBTOMaTUKa M y4€T SJIEKTPOIHEPTUH.

9. 3akntoueHue.

10. Criucok UCIOIB30BaHHOM JIUTEPATYPHI.

Kpurepun oneHku:

- OTMETKa «3a4YT€HO» CTaBHUTCS, €CIIM CTYJIEHT PEIIMJI B CPOK COOTBETCTBYIOLIMW pa3jeln
KYPCOBOTO MPOEKTA;

- OTMETKAa «HE 3aUTE€HO» - €CJIU CTYJEHT HE PEIIWJI B CPOK JaHHBIA pazied.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 9
Ne
' Bomnpocsl Kk 3k3ameny
1 | DnekTpocHabX)aromas ceTb roposa
2 | Cxembl MUTAIOMIMX IEKTPUIECKUX ceteit ropoaa 10(6) kB
3 | Cxembl pacnpeleTuTENbHBIX AIEKTpUUecKux cereit ropoaa 10(6) kB
4 | Cxemsl a5ekTprdeckux cereit ropoaa Ha 0,38 kB
5 | Cucremsl 3a3emiieHus aekrpudeckux ceteit 0,38 kB
6 | I'paduku >1eKTpUYECKUX HArPy30K TOPOJCKUX MOTPEOUTENEH U MX XapaKTEPUCTUKH
7 | ®aKkTOpBI, BIUSIONINE HA PEKUMBI JIEKTPONIOTPEOTICHUS
8 | Lenu ympaBieHHs! 3I€KTPONOTPEOICHUEM
9 | ABapuifHbIe OTPAHUYCHUS DICKTPOIIOTPEOICHHUS
10 | Cucremsl 3J€KTPOCHA0KEHUS OPTaHU3AIMNA U YIPEXKICHUH, TPUHIUIIBI KX (OPMHUPOBAHUS U
3aJlauM MPOESKTUPOBAHUS
11 | XapakrepucTHuKa U IJIAHUPOBKA OpraHU3alui U yUpeKIeHUN
12 | Beibop ceueHust mpoBoJIOB U Kabemnei
13 | 3amura, aBTOMaTHKA U TEIEMEXAHUKA TOPOJICKUX AIEKTPUUECKUX CETEH
14 | YcrpoiictBa 3ammrTHOro OTKII0O4eHUs. OOnacTe NPUMEHEHHS YCTPOWCTB 3alUTHOTO
OTKJIIOUEHUS
15 | KOHCTpYKTHBHOE BBINOJIHEHHUE CETEN OpraHu3aluil U yUpexaeHUN
16 | UnnuBuayanpHbIe TPaQUKH HATPY30K TOPOJICKUX MMOTPEOUTENICH U X XapaKTEPUCTUKHI
17 | I'pynmoBsle rpaduku Harpy30K U MX XapaKTEPUCTUKU
18 | OcHOBHBIE (pU3MUYECKIE BETUUUHBI, IPUMEHSIEMBbIE TPH pacueTe dJIEKTPUUECKUX HArpy30K
19 | PacueT Harpy30K >KWJIbIX 3/TaHUI
20 | PacueT Harpy30K opraHu3anuii U y4pexaeHui
21 | Pacuer Harpy30Kk OT BCIOMOTATEIbHBIX CUJIOBBIX AJIEKTPOIIPUEMHUKOB
22 | OCHOBHBIE METO/IBI pACcUYETa AIEKTPUUECKUX HArpy30K. MeTo | ynopsiIOUEHHBIX JuarpaMm
23 | OCHOBHbIE IPUYHMHBI PACXOXKICHHSI MEXKAY PaCUETHBIMU U (aKTUYECKUMU Harpy3KamMu
24 | OnpeneneHue CpeaHUX Harpy30K
25 | Onpenenenue pacxoa0B JIEKTPOIHEPTUU
26 | Pacuer mnoTepb MONIIHOCTH W DJEKTPOIHEPrUM B PA3IMYHBIX DJIEMEHTaX CHUCTEM
ANEKTPOCHAOKECHHS
27 | OCHOBHBIE XapaKTEPUCTUKHU CITyJalHBbIX IPapUKOB HArPY3KH
28 | KommyTanmoHHo-3amuTHbIe annapars! 1o 1000 B
29 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsx 70 u Boie 1000 B
30 | ABToMaTu4ecKue BBIKIIoUaTeNu (Ha3HAYeHUe, KOHCTPYKITHS, BBIOOD)
31 | Pacnipenenenne snekTpudeckor sHepruu npu HanpspkeHuH Boime 1000 B. TpeGoanus k
CETSIM.
32 | DnekTpocHaOXeHHE OT  COOCTBEHHOW  3JIEKTPOCTAHLMHU.  DJIEKTPOCHaOXKEeHHe  OT
HSHEPrOCUCTEMBI. DJIEKTPOCHAOKEHNE OT YHEPTrOCUCTEMBI U COOCTBEHHOM 311€KTPOCTAHIIHH.
33 | Paguanbpubie cxeMsl ceteil Boiie 1000 B
34 | MaructpaibHbie cxembl ceTelt Boie 1000 B
35 | CxeMbl C HECKOJIBKUMHU CKBO3HBIMU Maructpaisimu cerei Boiue 1000 B
36 | Be1bop urciia, MOIITHOCTA U MECTa PACIOI0KEHUS 11eXOBBIX T11
37 | BeiGop TunoB u ucnonaenuit rpancopmatopos 1exoBsix TI1. Komnonoska nexobix TII




Ne
Bonpocsl k 3k3ameHy

n/n
38 | Ucnonnenue cereit 1o 1000 B KOMIJIEKTHBIMY IIMHOTPOBOIAMH
39 | PacueTr xoMneHcaluu peakTUBHOW MOUTHOCTH
40 | Ilpoxnanka kabenei HampsukeHUEM 6 - 35 kB B kaOebHBIX KaHaIaxX
41 | Bo3gyuinble TMHUN
42 | KaGenpHbIC TMHUN HanpsDKeHHEM 6 - 35 kB
43 | Tlpoknaaka kabenei HampsikeHueM 6 - 35 kB B 3emute
44 | Tlpoknasaka kabenei HarpspkeHHeM 6 - 35 kB B Giiokax
45 | Tlpoknanka kabenei HanpsikeHUEM 6 - 35 kB B TyHHeEIsIX
46 | Ilpoknaaka xabeneit HanpsbkeHueM 6 - 35 kB Ha scrakagax
47 | Kabenpnble nunuu 110 - 220 kB
48 | BecriomorarenbHble METO/IBI paciyeTa NIEKTPUUECKUX HAIPY30K
49 | Knaccuduxanus noMeIeHnii 1 Hapy>KHBIX YCTaHOBOK 10 OKpY»KaromIei cperne
50 | McTOYHMKH peaKTUBHON MOIIHOCTH B CETSIX OpraHU3aluid U YUPEKACHUN
51 | Pacuetr komneHcauuu PM B 3JIEKTpUYECKUX CETSIX OpraHU3alui U YUpeKIeHUN
52 | Ilpokmnanka xkabeneit HanpsokeHneM 6 - 35 kB B ranepesx v mo cteHaM 31aHuid
53 | Ilpoknagka kabeneil HampsokeHHMeM 6 - 35 kB B KoJuleKTOpax W JAPYrHX KaOeIbHBIX

MTOMEIIEHUSIX
54 | DnexTpocHabKEeHNE OT YHEPTOCHCTEMBI
55 | DnekTpocHaOXKEHHE OT YHEPTOCUCTEMBI U COOCTBEHHOM AJICKTPOCTAHIIUN
56 | KommyTrannonHo-3anuTHbIe anmnaparsl 10 1000 B
57 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsix 10 ¥ Beimie 1000 B
58 | ABTOMaTHyecKkue BHIKJIIOYATENN (Ha3HAYCHHE, KOHCTPYKIIUS, BBIOOD)
59 | Pacnipenenenue snekTpudeckoil sHepruu npu HanpspkeHuu Bbime 1000 B. TpeGoBanus k

CeTsIM
60 | 3azemienue anekTpoycraHoBok Hike 1000 B

7.3.2. Kputepun U HOPMbI OLEHKH

dopma
NPOBeCHUS
Cemectp . Kpurepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
aTTecTalnuu
9 3K3aMEH obOyyJaronuiics o6yiagaet
(MTUCBMEHHO) rITyOOKUMH U TIPOYHBIMU

3HAaHUSIMH [TPOTPAMMHOTO
Martepuaia; mpu OTBETe
POIEMOHCTPUPOBAIT
OTIIUYHOY UCUepIIbIBaroIIee,
MIOCJIEIOBATEIBHOE U JIOTHYCCKH
CTPOMHOE U3JI0KECHHUE;
MPaBUIBLHO CHOPMYITHUPOBAIT
HOHSATHUS U 3aKOHOMEPHOCTH 110
BOIIPOCY

oOydaromuiics obiamaer
JOCTaTOYHO MOJIHBIM 3HaHUEM
IPOTPaAaMMHOTO MaTepuaa; ero
OTBET MPEJICTABISIET TPAMOTHOE
U3JTI0KEHUE YI4eOHOTO
Marepuala 1o CymecTBy;

«XOpOLLIO»




Cemectp

®opma
NpoBeIeHUs1
NMPOMEKYTOYHOM
arTecTaunu

Kpurepun u HOpMbI OLIEHKH

OTCYTCTBYIOT CYILIECTBEHHBIE
HETOYHOCTHU B (POPMYIHPOBAHUH
MOHATHI; TPABUIILHO
IIPUMEHEHBI TEOPETUYECKHUE
MOJIO’KEHUS, TIOATBEPKICHHbIE
npuMepamMu

«YZOBJICTBOPUTEIILHO»

oOydJaronuiics UMeeT 00IIHe
3HaHMUSI OCHOBHOTO MaTepuaia
0e3 YCBOCHUST HEKOTOPBIX
CYIIECTBEHHBIX MMOJIOKEHUI;
bopMyIupyeT OCHOBHBIC
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPYIHSAETCA B
MPHUBEICHUN TPUMEPOB,
MOJITBEP K IAOIIUX
TEOPETUUCCKHE MOTOKCHHS

«HEYOOBJICTBOPUTCIBLHO

oOydJarouuiics He 3HAET
3HAYUTENBHYIO YaCTh
IPOrPaMMHOTO MaTepHaia;
JOTTYCTHII CYIIIECTBEHHBIC
OoImMOKH B TIpoIiecce
U3JIOKEHUS; HE YMEET BBIJCIUTD
IJIaBHOE M CJIEJIATh BHIBOJT;
MPUBOUT OIIMOOYHBIE
OTpeICIICHUS

KYpCOBOM MPOEKT

«OTJIMYHO»

00y4JaroNIUiACs BBIMTOTHII BCE
pasienbl KypcoBOro MpoeKTa
NPaBUIIBHO, CJIaJl €TO B
3a4ETHYIO HEJCII0 U OTBETHII
NP 3aIUTE KypCOBOTO MPOEKTa
Ha BCE BOMPOCHI.

«XOpOLLIO»

00y4JaroNIUACs BBITIOTHILT
pazzienbl KypcoBOTO MPOEKTa ¢
HECYILIECTBEHHBIMU
HETOYHOCTSIMH, CAAJT KypCOBOM
MIPOEKT B 3aUETHYIO HEACNIO U
OTBETUJI TIPHU 3aLIUTE KypPCOBOTO
MIPOEKTa Ha BCE BOMPOCHI.

«KYOOBJICTBOPUTCIIBHO»

00yJarouiCs BHITTOTHIIT
pazienbl KypCcOBOTO MPOEKTA C
HEKOTOPBIMHA HETOYHOCTSIMH U
3anyI[HI/IJIC$I B HGKOTOpBIX
OTBETAaX MU 3aIUTE KypCOBOTO
MPOEKTA.

«HEYOOBJICTBOPUTECIBLHO

00y4aroImuicsl He BBIMOIHUII
KYPCOBOM IIPOEKT B CPOK.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yueOHuK, ydueOHOE

KoanuyecTBO B
HAYy4YHOH

Ne nocodoue, yaeoHoO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus ouoaunorexe /
n/n MeTOoAnYecKoe mocoomne,
HaumenoBanmue
NMPaKTHKYM, IP.) 3EC
1 | Omonesal'. H. DeKTpOoCcHAOKEHHE MTPOMBIIIIICHHbBIX VYuebHOe mocobue 2018 3BC
MPEANPUATHI U TOPOAOB «ZNANIUM.
COM»
2 | Baxnuna B. B., Yepnenko [IpoexkTupoBaHue cucteM YueOHO-MeTOANIECKOe 2016 Penosuropuii
A.H. AIEKTPOCHAOKEHUS nocoone Ty
3 | Anvaposa T. B., PameBckas | DnekTpocHaO)keHUE U YueOHUK 2017 OBC
M. A., CrebynoBa E. 1. AIEKTPOOOOPYIOBAHUE 3TAHUN U «ZNANIUM.
COOPYKEHUI COM»

8.2. lonoiHMTEILHAS JIUTEPATyPa

Tun (yueOHUK, yueOHOE

Koan4yecTBo B

HAY4YHOM
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIH 3ar;iiaBue (3aroJ10BoK) TI'ox u3panus ondamoreke /
n/n MeToauYecKoe nmocoomue,
HaunmeHnoBanue
NPaKTHKYM, Jp.) 3EC
4 | Kopo6os I'. B., KapraBieB | DnekTpocHaOxeHHE YuebHoe mocobue 2014 OBC «Jlanby»
B. B., Uepemucunona
5 | Baxauna B. B., UepHenko CucTeMbl 3EKTPOCHAOKEHUS YueOHO-MeTOANIECKOe 2015 Penozuropuii
A.H. nocooue Ty
6 | CtpenbaukoB H. A. DIIEeKTPOCHAOKEHHUE TIPOMBIIIIIICHHBIX YuebHoe nmocobue 2013 OBC «IPRbooks»

IPEANPUITUI




8.3. Ilepeyenb mpodeccHOHAIBHBIX 023 JAHHBIX M HH(OPMANHOHHBIX CIHPABOYHBIX
cucTeM
e Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCUUIUIMHAPHAS pedepaTHBHAs O6a3a

nanubix. — Philadelphia:  Clarivate

Analitics,

2016. — Pexum goctyna

apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc.,aHri.;

e Scopus [DnekTponHBIi pecypce] : pedeparuBHas 6aza manubiXx. — Netherlands: Elsevier,
2004. — Pexxum noctyna : scopus.com. — 3aril. ¢ 3kpaHa. — 3. pyc., aHriL.;

e Elibrary [DnexTpoHHbIil pecypc] : HayuHas 3JeKTpoHHas Oubaunoreka. — Mocksa : HOB,
2000. — Pexxum moctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., anri.;

e Springer Link [DnekTponHsblit pecypc] : [0a3a nmannbix|.— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHrim.;

e Science Direct [DnexTpoHHBII pecypc]

. KOJUICKIHUA 3JICKTPOHHBIX KHUI U3AATCIIBCTBA

Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyna : sciencedirect.com. — 3ari. ¢

JKpaHa. — 3. aHri.;

e Cambridge university press [DnekTpoHHBIH pecypc]

JKypHaJIbl H31aTeNIbCTBA. —

Cambridge: Cambridge university press, 2018 . — Pexxum nocryma : cambridge.org. — 3ar.

C KpaHa. — fI3. aHri.;
e NEICON [DnektpoHHBIH pecypc]

ANIEKTPOHHAs HH(OpMAaIs

apXHUB HAay4HBIX

*)ypHaioB. — MockBa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive.

— 3ari1. ¢ aKpaHa. — 3. pyc., aHri.

8.4. IlepeueHb MpOrpaMMHOro odecrnev4eHust

Ne Hanmenosame IO PexBH3UTHI ;[orOB?pa
n/n (nata, HOMep, CPOK NeMCTBUA)
1 | Windows I[OfOBOp Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
Horosop Ne 690 or 19.05.2015r., cpok
2 Office Standard nencTBus — 6eccpouno; noroBop Ne 727 ot

20.07.2016r., cpok neicTBHsI — 0€CCPOYHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOM /ISl OCYIIeCTBJICHUSI
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a00opaTopuii, MACTEPCKUX U

KYPCOBBIX pa0boT). YueOHast ayTuTOpHst IS
MMPOBCACHUS I'PYIIIIOBBIX U MHAWBUAYAJIbHBIX
KOHCYJIbTAIIMi Y4ueOHas ayAuTOPHUs st
IMPOBCACHU A 3aHATUN TCKYIICT'O KOHTPOJIA U
MPOMEKYTOUHOH aTTecTanuu. (3-705)

Ne JP. 00beKTOB J1JI5l IPOBeIeHMSI
N IlepeyeHb 0CHOBHOI'O 000PY10BAHMS
N/ | NPaKTHYeCKHUX U Ja00PaTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOAITEILHOM
padoThl o0yuaoumxcs (HoMep ayAUTOPUN)
AynauTopus BeOKOH(pEPESHITHIA. Cron npenogaBaTeIbCKU, YKpaH
VYyeOHast ayTUuTOpHsI U1 IPOBEACHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA UL
3aHATUHN JIEKIIMOHHOTO THUMA. YueOHas TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
ayIUTOPUS AJIs IPOBEACHUS 3aHITUI MepeTsKKA, IUpPMa, HAYITHUKH,
CEMHHApPCKOro TUna. Y4yeOHas ayIuTOpus AJis | KOMIIbIOTEP C BBIXOJIOM B MIHTEpHeT.
1 | KypcoBOro npoeKTHpoBaHMsl (BBIIOIHEHUS




HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JI51 IPOBeIeHMSI
. Ilepeyennb 0CHOBHOTO 000pyAOBaHMS
N/ | NPaKTHYeCKHUX U Ja00PaTOPHBIX 3aHATHIA,
NoOMeleHUuH JJIsI CAaMOCTOSATEILHOM
paboThl o0y4yaoumxcs (HoMep ayAUTOPUN)
[TomereHune a1t CaMOCTOSITENHFHOM pabOThI CToJ1bl yYUEHUYECKHE, CTYJIIbs
2 | cryaenros (I'-401) yueHnyeckue, [IK ¢ BBIX00M B ceTh

WNutepner




