MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.JIB.08.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

CucrteMbl 3J1eKTPOCHAOKEHUS TOPOI0B

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJIEHHOCTH (MPOdHUIIb)
DnexTpocHabKeHue

dopma 00ydeHus: ouHast
I'on Habopa: 2018
O6mas Tpynoemkocts: 7 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 8

®opMa KOHTPOJIS | DK3aMEH, HTroro
Bupa 3anarui KII
Jlexun 28 28
JlaGopaTopHsble
[IpakTnueckue 42 42
PyKkoBOJCTBO: KypCOBBIE TPOEKTHI 1,5 1,5
[IpomexxyTounas arrecranus 0,35 0,35
KonraktHas pabora 71,85 71,85
CamocrosiTenbHas paboTa 1445 1445
KoHTposb 35,65 35,65
Hroro 252 252




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.T.H. YepHenko A.H.
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v OtcyTcTBYET
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Pabouas nporpamma nucuuruinHbl coctaBieHa Ha ocHoBanud @I'OC BO u yuebHoro rrana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.02 DnekTpodHEpreTHKa U ANEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCHHUIIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporoxkon 3acemanust Ne 2 o1 «12» centsops 2017 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lens -

O3HAKOMJICHHUC
3J'I€KTpOCH8.6}K€HI/I$I TOpOJ0B;

CTYIEHTOB C

0COOCHHOCTSIMH  TIPOEKTUPOBAHUS
CO3JaHHEM DKOHOMUYCCKH ONTHUMAIBHBIX PEXHUMOB pPabOTEL;

CUCTEM

MCTOJaMH pacucTa SJICKTPUUCCKUX HAI'PY30K ropoa0B; YCIOBUAMU BBI60pa napamMeTpoB OCHOBHOI'O
O60py,I[OBaHI/I${ B CUCTCMC 3J'IeKTp00Ha6}KeHI/I$I ropoza.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
((:‘)J'IGKTPOMaFHI/ITHBIe N JJICKTPOMEXaHUUYCCKHUE MEPEXOJHBIC IIPOLUECCHI B SJICKTPOOHEPIETUICCKUX
CHUCTEMAax», «QJICKTPOBHCPI‘GTI/ILIGCKI/IG CUCTCMBI U CCTU», ((3JI€KTpOCHa6)KeHI/Ie», ((HpI/IeMHI/IKI/I n
HOTpe6I/ITCJ'II/I SHGKTpHHCCKOﬁ OQHCPIur CUCTEM BHGKTpOCHa6)K€HI/IH».

JIMCUMIUINHBI ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
IPEIIECTBYIONIEE: BBIMOJIHEHUE BBITYCKHOM KBATM(PUKAIIMOHHON paboTHI.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmMupyemsbie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HHI
(Ko 1 HAMMEHOBAHUE)

HNuagukaropbl
JOCTHKEHUS
KOMIIeTEeHIIii
(K0J1 1 HAMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

IIK-1. Criocoben
y4acTBOBaTh B
IIPOEKTUPOBAHUU CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

[TK-1.1. Bemmomnusier c6op u
aHaJIU3 TaHHBIX JJIs
IIPOEKTUPOBAHUSA CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HaTh: METO/IbI aHAIM3a U cOopa
uH(bOpMaIUU AJIs TPOSKTUPOBAHUS
CHCTEM 3JICKTPOCHA0KEHUS TOPOJIOB

YMeTs: AHAJIIU3UPOBATH HCXOJHBIC
JAaHHBIC JJIS IPOCKTUPOBAHUA CUCTEM
3J'IeKTp00Ha6)KeHI/IH ropozoB

Bnanets: HaBbikamMu cOOpa U aHAIM3a
JAHHBIX /7151 IPOEKTUPOBAHMSI CUCTEM
AJEKTPOCHAOXKEHUS TOPOIOB

I1K-1.2 Beibupaet TunoBsie
MIPOEKTHBIE PEIICHUS
CHCTEM 3JIEKTPOCHA0KEHUS
00BEKTOB

3HaTh: HOPMATUBHBIE U TEXHUYECKUE
JIOKYMEHTBI, COJIepKaIne
MH(OPMAIIHIO O TUIIOBBIX MPOEKTHBIX
pELICHUSIX

YMeTb: COCTaBNIATh AIIEKTPUUECKHE
CXEMBI IIpU ITPOEKTUPOBAHUU U
9KCIUTyaTallul CUCTEM
AJIEKTPOCHAOXKEHUS TOPOIOB

Bnanets: HaBbIKaMK BBIOOpA
OIITUMAJIBHOT'O TUITIOBOT'O HpOCKTHOl"O
peIleHHsI B 3aBUCUMOCTH OT
crenupuKy TpOeKTUPYEMOTO
00BeKTa

[TK-1.3. BeimomnHser BeIOOp
o0opynoBaHUs st
OTIEIBHBIX Pa3/IeioB
IIPOEKTa Ha Pa3IUYHBIX
CTaUsIX IPOCKTHPOBAHUS

3HaTh: paBuia paboThI C
TEXHUYECKOH HH(popMaImen no
oa00py 000pyIOBaHHMS

YMeThb: BRIOUpaTh HEOOX0AUMOE
o0opynoBaHue




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(Koa 1 HAMMEHOBaHUE)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHIU
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0yueHust

CHCTEM 3JICKTPOCHA0KEHUS
00BEKTOB

Bnagets: MeToaukaMu BeIOOpa U
MIPOBEPKHU IEKTPOOOOPYIOBAHUS
CHUCTEMBI JIEKTPOCHAOKEHHS TOPOJIa

[1K-1.4 YyactByerT B
pa3paboTke yacTeit
JOKYMEHTAalLUu s
OT/EJIbHBIX pa3/eioB
IIPOEKTA CUCTEMBI
JIEKTPOCHAOKEHU S
00BEKTOB

3HaTh: TpeOOBaHUS, IPEABSABISIEMbIC
K JIOKyMEHTAIMHX ISl OTJEIIbHBIX
pa3zesioB MPOEKTa CUCTEMBI
AIIEKTPOCHA0XKEHUs roposia

YMeTb: NpUMEHATh HOPMaTUBHbIE
JTOKYMEHTHI B 00JIaCTH
AJEKTPOCHAOXKEHUS TOPOIOB

Bnaners: HaBbIKaMu 0OpPMIICHUS U
IPE/ICTABICHUS PE3yIbTATOB pabOTEHI

[TIK-2 Cniocoben
MIPOBOJUTH 0OOCHOBAHWMS
MPOCKTHBIX PEIICHHUI
cCUCTEM
AJIEKTPOCHAOKECHUS
00BEKTOB

[TIK-2.1 O6ocHOBBIBaET
BBIOOD IapamMeTpoB
ANEKTPOOOOPYIOBaAHUS
CUCTEM DJICKTPOCHAOKEHUS
00BEKTOB, YUUTHIBAS
TEXHUYECKUE OTPAHUYCHHUS

3HaTh: CIOCOOBI HOPMUPOBAHUSA U
(hopMEI IpeICTaBIICHUS
XapaKTEPUCTHK 000PYIOBaAHHUSI

YMeTh: 000CHOBBIBaThH BHIOOP
apaMeTpOB AIEKTPOOOOPYTOBAHUS
IpY IPOEKTUPOBAHUU CUCTEM
ANEKTPOCHAOXKEHUS TOPOIOB C
YYETOM TEXHHUUECKUX OTPaHUYEeHUIN

BrnaneTts: HaBBIKAMH ONIPEACTICHHS
napameTpoB AIEKTPOOOOPYI0BAHHS
CHCTEM 3JICKTPOCHA0XKEHUS TOPOJIOB,
C Y4C€TOM TEXHHUYCCKUX Ol"paHI/I‘-ICHI/Iﬁ

[IK-2.2 CocraBnsier
KOHKYPEHTHO-CIIOCOOHBIE
BapUaAHThl TEXHUYECKUX
peneHui npu
MPOEKTUPOBAHUH CUCTEM
IIEKTPOCHAOKEHUS
00BEKTOB

3HATh: OCHOBBI TEXHUYECKOIO
peuieHus Ipu NpPOEKTUPOBAHUH
CHCTEM 3JIEKTPOCHA0KEHUs TOPOJIOB

YMeTb: COCTaBIATh KOHKYPEHTHO-
CMOCOOHBIE BAPHAHTHI TEXHUYECKHUX
penieHni Ipyu NPOEKTUPOBAHUU
CHCTEM 3JIeKTPOCHA0KEHUS TOPOJIOB

Biagers: HaBeIKaMu 000CHOBAHUS
KOHKPETHOTO TEXHUYECKOTO
pelieHus pu MPOEKTHPOBAHUN
CUCTEM DJIEKTPOCHAOKEHUS TOPOJIOB

[1K-2.3 BeimosnHseT BeIOOp
1eJ1ec000pa3zHoro
TEXHUYECKOTO PEIICHUS
pU pa3paboOTKe OTAEIbHBIX
pa3zesioB Ha pa3InYHbIX
CTaIUSAX TPOCKTUPOBAHUS
CUCTEMBI
AJIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: TpeOOBaHUS, IPEABIBIIIEMbIE
K CUCTEMaM 3JIeKTPOCHAOKEHUS
rOpoJIOB

YMeTb: BBIIETATh KIIOUYEBbIE
XapaKTEPUCTHKH U TIOKA3aTENH IS
CpaBHEHHsI U 000CHOBAHHOTO BbIOOpa
eNIeCO00Pa3HOT0 TEXHUIECKOTO
pereHust

Biazgers: o0miei MeToqoI0rnen
HNCITIOJBb30BaHU HOpMaTI/IBHBIX nu




®opmMupyembie U Nuauxkaropsl

KOHTPOJINpYyeMble JOCTHKEHUS IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIIN I o0yueHust
(Koa 1 HAMMEHOBaHUE) (K01 1 HAMMEHOBAHUE)

TEXHUYECKUX JOKyMEHTOB B 00JIaCTH
IIPOEKTUPOBAHMSI CUCTEM
JIEKTPOCHA0KEHUS TOPOIOB

[1K-2.4 JlemoHCTpUpYET 3HaTh: B3aUMOCBSI3U

IIOHMMaHKE B3aUMOCBS3H IPOEKTUPOBAHUS M IKCILUTyaTal[UH
3a/1a4 IPOEKTUPOBAHUS U CUCTEMBI 3JIEKTPOCHA0XKEHUS
9KCIUTyaTallui CUCTEMBbI 00BEKTa

IEKTPOCHAOKEHUS YMeTh: Ipy IPOEKTHPOBAHUU
o0beKTa CHCTEMBI 3JIEKTPOCHAOKEHUS

YYUTBIBATh OCOOCHHOCTH
HOCIEAYIOLIEeH IKCIUTyaTaluu
CUCTEMBI 3JIEKTPOCHA0XKEHUS
rOpoJIOB

Bnanets: HaBbIKamMu
IPOEKTHUPOBAHUS CUCTEMbI
ANEKTPOCHAOKEHUS TOPOIOB C
y4€TOM TpeOOBaHMIA,
NPEAbABISEMBIX IIPU €€
9KCILTyaTalH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

OO01Me noJI0KEHUS

Jlek

[Ipenmer u 3amaun kypca. HopmaTuBHbIe
AOKYMCHTBI U pCKOMCHAAlIUU. OcHOBHBIE
3a/1a4u MPOCKTUPOBAHHUS CUCTEM
AJIEKTPOCHAOKEHHUS TOPOJIOB.

Cp

W3yuenne TeopeTnyeckoro Marepuara mno
y4eOHHMKAM U Y4eOHBIM TOCOOUSIM

Paznen 1.
OcHoBHBIE
[TOJIOKEHHUS B
oTpeIeTICHUN
PIEKTPUUECKUX
Harpy30K rOpoI0B

Jlex

1.1. Obuue yka3aHus 1o
MPOEKTHPOBAHUIO TOPOICKHUX CETEH.

1.2. PacueTHble 2NIeKTpUYECKHE HATPY3KH
KHJTBIX 3/IaHUH. DIEKTPUUECKUE HarPy3KU
OOIIECTBEHHBIX 3JaHUN. DIIEKTpUUYECKHE
Harpy3KH pacIpeeIuTEbHBIX CeTEH.
DnexTpuueckue Harpysku ceteit 10(6) kB
u LI

1.3. UnnuBuayanpHbIe TpadUKH HArpy30K
U MX XapaKTePUCTUKHU. | pymmmoBsie
rpadUKu Harpy30K U UX XapaKTePUCTHKHU.
MeTopl onpeeNeHus pacYeTHBIX
Harpy3ox.

Ip

Pacuer nokazareneit rpaguxos
JNEKTPUYECKUX Harpys3ok. Onpenenenne
JJIEKTPUYECKUX HATPY30K HA Pa3HbIX
CTYIIEHSIX CUCTEMBI 3JIEKTPOCHAOKEHUS
ropoaa.

Pemenue
MPaKTUYECKUX 3a]1a4.
TecT.




Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI 0
cpeacTBa)

Cp

N3ydyenune TeOpeTHUECKOro MaTepHuaia o
y4eOHUKaM M y4eOHBIM ITOCOOUSM.
BeimonHenue pasniesnoB KypcoBoro
npoekTa. [TonroToBka K MpakTUYECKUM
3aHSATHSM.

20

Pasnen 2.
Pacnipenenenue
PIEKTPUYECKON
PHEPrUHU MpU
HaIPSKEHUH BBIIIIE
1000 B

Jlek

DIeKTpOoCHAOKEHHE KPYITHBIX 0OBEKTOB
OT COOCTBEHHOM JIEKTPOCTAHLIUY.
DneKTpocHa0KEeHUE OT IHEPTOCUCTEMBI.
DneKTpoCcHA0KEHHE OT IHEPTOCUCTEMBI U
COOCTBEHHOM AJIEKTPOCTAHIINH.

CxeMbl BHYTPU3aBO/ICKOTO M FOPOJICKOTO
pacripesiesieHus 3JIeKTPOIHEPTHH.
PagunanbHble cXeMbl 2JIEKTPOCHAOKEHHMSL.
OnHOCTYyIIEHYAThIE U IBYXCTYyIIEHYATHIE
panuanbHble cxeMbl. CXeMbl paiialbHOTO
MUTAHUS HAarpy3KH OT OJTHOTO U
HECKOJIbKUX UCTOYHHUKOB MUTAHUS.
MaructpajiibHbIe CXEMBI
anekTpocHaOxeHus. [Ipocteie
MarucTpaibHble cXeMbl. CXeMBI C
HECKOJIbKUMH CKBO3HBIMU MarucTpassiMu.
MarucTpaibHbIE CXEMBI C IByXCTOPOHHUM
nuTaHueM. CMelIaHHbIe CXEMBbI
AJIEKTPOCHAOKEHHS.

Ip

Br160p cxeM 31eKTpocHa0XKeHUs U
OIIpEeJIEJIEHUE UX MTapaMeTpPOB.

Pemenue
MPaKTUYECKUX 3a]1a4.
TecT.




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nbem,
Monyas (pa3gen) | y4eOHOM . Cemectp banabl | UHTepakTuB, 4.| (HAHMMEHOBaHUE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp N3yueHune TeopeTnyecKkoro Marepuaia mo 8 22 - -
y4eOHUKaM M y4eOHBIM ITOCOOUSM.
Brinmonnenue paszienoB KypcoBoro
npoekta. [ToaroToBka K MpakTHIeCKUM
3aHSTHSIM.
Pazpnen 3. Jlex Bozaymmasie nunun. 8 4 - -
KonctpykTusnoe KabenbHble MMHUN HanpsokeHueM 6. ..35

BBIIIOJIHEHHNE CETEN
HaIPSKEHUEM BBIIIIC
1000 B

kB. Tpe6oanus [1YD k npokiaake
Kabesneil o TeppuTOpUU NPEANPUATHHA U
ropojioB. [Ipokmanka kabeneit 6...35 kB B
3emuie (TpaHIesx ), IpoKJIaaka Kabenel B
KaOeJbHBIX KOHCTPYKIIHSIX: B KaHAJIAX;
0JI0Kax; TYHHEJSX, KOJUIEKTOpax U APYrux
Ka0eNbHBIX MIOMEIICHHSX; Ha ICTAaKaJax, B
rajepesix u Mo CTeHaM 3/1aHuil.
KaGenbHble TMHUN HaNpsyKEHUEM
110...220 B. LenecoobpazHocTsb
pUMeHeHUs kaOenbHbIX JuHui 110...220
kB. Kabenu Hu3KOTO, CpeiHEro U
BBICOKOTO faBiieHus. CriocoObl MPOKIIAIKU
kabeneit 110...220 kB Ha tepputopun
MPEIIPHUATHS U B YCIOBUSIX TOPOACKON
3aCTPOMKH.

ToxonpoBobl HanpskeHueM 6...35 kB.
IIpenmyniecTBa TOKOIIPOBOIOB MEPE]
Ka0enpHBIMU JIMHUSAMH. JKecTkue
TOKOIPOBO/Ibl. KomriekTHbIE
TOKOINIPOBO/IBI. [ MOKME TOKOTIPOBOIBI.




Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI 0
cpeacTBa)

IIp

Br160p u npoBepka MpoBOTHUKOB
HanpspkeHreM Boie 1000 B.

Pentenue
MPaKTUYECKUX 3a]1a4.
TecT.

Cp

W3yueHne TeopeTHIeckoro Marepuaa mo
yuyeOHHKaM U Y4eOHBIM TOCOOUSIM.
BrinosiHeHue pa3ziennoB KypcoBOro
npoekra. [1oaroroBka K MpakTHYECKUM
3aHSATHSM.

20

Pasnen 4.
OntuMu3aLus
CTPYKTYpBI
DIIEKTPUUECKUX
ceTe ropoja

Jlex

Br100op panmoHaIbHBIX HAPSDKCHUIH
MUTAIOLIEH U paCTIPEICIUTEIIBHON CETH.
PanrioHansHbIH BEIOOP CHITOBBIX
TpanchopmaTopoB. OnTuMansHOE
pa3MeleHre UCTOYHUKOB ITUTAHUS.
Kaprorpamma Harpysok. LlenTp
3JEKTPUYECKUX HArpy3ok. Onpezaenenue

30HBI PACCCAHUA DJICKTPUIYCCKUX HAIPY30K.

Onrtumuzanus napaMmeTpoB JIMHUN
pacnpenenurensHbix cereit 0,4-10 kB.
Meroabl CHUKEHUS NTOTEPh
AJIEKTPOIHEPTUH B PACTIPEICTUTEIHHBIX
CETSIX.

Ip

Br160p parmoHaabHOT0 HapsKEHUs
MIUTAIOUIEN U paclpeeIuTeNIbHON ceTn
AHATUTUYECKUMHU METOJAMH.

Br160op uncina 1 HOMUHAIBHON MOIIHOCTH
cmoBbIX Tpanchopmaropos [T u TII ¢
YYETOM XapaKTEPUCTUK HAIPY30K U

Permenue
[MPAKTUYECKUX 3a7ad.
Tecrt.




Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI 0
cpeacTBa)

IKCILTYaTallMOHHBIX 0COOCHHOCTEH
TpaHchOpPMaTOPOB.

OrmpezieneHne HeHTpa IEKTPUUSCKUX
Harpys3ox.

W3yueHne TeopeTnIecKoro Marepuara mo
yuyeOHUKaM U y4eOHBIM TOCOOUSIM.
BrinosiHeHue pa3ziennoB KypcoBoro
npoekra. [IoaroroBka K MpakTHYECKUM
3aHSATHUSM.

22

Paznen 5.
CxeMsbl
DIIEKTPUYECKUX
FOPOJICKUX CETEN

Jlex

Kareropuu 31€KTpOnprueMHUKOB,
HAJEKHOCTb 3JIEKTPOCHAOKEHUS
NEKTPONPUEMHUKOB rOpOJa.

Cxewmsl aniekTpuueckux ceret 35 kB u
BBIILIE.

Cxembl pacnipenenuTenbHbix cereit 0,38
kB — 20 xB.

Ip

Bo160p cxeMbl 31eKTpocHA0KEeHUs
TOPOACKHX MOTpeduTenen
AJIEKTPOIHEPIUH.

Permenue
[MPAKTUYECKUX 3a7a4.
TecT.

W3y4eHne TeopeTUIecKOro MaTepraa 1no
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
BrinonHenue paszienos KypcoBoro
npoekTa. [TonroroBka K mpakTHYECKUM
3aHSTHSIM.

22

Paszpnen 6.
DNeKTpUYECKue
[pacyeThl CUCTEM

JIek

Br16op cedeHust mpoBOIOB U Kabes.




Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI 0
cpeacTBa)

PIEKTPOCHAOKEHUS
FOPOJCKUX CETEN

VYPOBHU U peryanpoBaHue HAPSIKEHUSI.
KomnieHcarust peakTHBHOM MOILIHOCTH B
TOPOJICKUX CETSIX.

Pacuer ceuenuii npoBogHMKOB. BpiOop
CPEICTB KOMIICHCALIUHA PEAKTUBHOU
MOUIIHOCTH B TOPOJCKHX CETSX.

Permenue
MPAKTUYECKUX 3a7a4.
TecT.

N3yueHne TeopeTnyeckoro Marepuasa mno
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
Beinonuenue pasaenoB KypcoBOro
npoekta. [TonroroBka k mpakTH4eCKUM
3aHATHUSIM.

16

Paszpnen 7.
KoHcTpykTuBHOE
BBITIOJTHEHHE
DIIEMEHTOB
FOPOJICKUX CETEN

Jlek

Certu nanpspxkenuem 0,38 - 20 kB u Boiie
35 kB.

3amura, aBTOMaTHKa M TeJIeMEeXaHHuKa
TOPOJICKUX JIEKTPUUYECKHUX CETEH.
VYcrpolicTBa 3alMTHOTO OTKITFOUEHUS.
OO6nacTh MpUMEHEHUs! yCTPOUCTB
3aIIUTHOTO OTKITFOUCHUS.

Ip

Br160p yCTpOICTB 3aIIUTHI TOPOACKUX
BJIEKTPUYECKUX CETEH

Pemenne
MPAKTUYECKUX 3a7a4.
Tecr.

Cp

W3yueHne TeOpeTHIecKoro Marepuaa mo
y4eOHUKaM M y4eOHBIM ITOCOOUSM.
BrinosiHeHue pa3zienoB KypcoBOro
npoekTa. [ToaroToBka K MpakTHYECKUM
3aHSATHSIM.

14,5

KII

Bpitaya 3agaHuil Ha KypCOBOM IIPOEKT.
[IpoBepka npaBUIBLHOCTH BBIIOJIHEHUS

1,5

Paznensl kypcoBoro

[IPOEKTA.




®opMbl TEKYLIEr0
Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nbem,
Monyas (pa3gen) | y4eOHOM . Cemectp banabl | UHTepakTuB, 4.| (HAHMMEHOBaHUE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
pa3aesioB KypcoBOro MpoeKTa. 3aiura
KYPCOBOTO MPOCKTA.
KonTtposb 8 35,65 - -
ITA Crava sK3aMeHa 8 0,35 - Bonpoce k dk3amMeHy
Hroroe:) 252




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
J1J14 OLIeHKM 3HaHWM, yMEHUN U YPOBHA MPO(HEeCCHOHATBHBIX KOMIIETEHLUH, TPUOOPETaeMbIX
BBIMYCKHUKOM B TpoOIecce HM3YyYeHHs] TUCHMILIMHBI «CHCTEMBI 3JIEKTPOCHAOKEHUS TOPOFOBY,
UCIOJIB3YIOTCSI TEXHOJIOTUU TPAIUIIUOHHOTO O0yUYEHUSI:
— JIEKIIMY;
— IPaKTHYECKHE 3aHATHUSL C MPOBEICHHEM IMPOMEXYTOUHOTO TECTUPOBAHUS U 3aKpEIIEHUEM
TEOPETUYECKOro MaTepuarna;
— MHAMBMIYAJbHBIE U IPYNIIOBBIE KOHCYJIBTALUHU 10 TEOPETUYECKUM U IIPAKTUUECKH BOIIPOCAM
Kypca;
— BBINOJHEHHE NMPAKTUYECKUX 337a4, KOTOPbIE MO3BOJISIIOT IPUOOPECTH MPAKTHUECKHUE 3HAHUS
Y HaBBIKHU PEIICHUS 3a/1a4i U pabOThl C HOPMATUBHOM, METOAMYECKOM, HAYYHO-TEXHUYECKOU
U CIIPaBOYHOU JIUTEPATYPOU;
— TPOBEACHHE PA3TUYHBIX (POPM CAMOCTOSTETHHOM pabOThI, KOTOpPask BKIIOYAET MOATOTOBKY K
JIEKIMOHHBIM U MPAKTUYECKUM 3aHSATHUSM, BBIIIOJIHEHUE Pa3/IeTIOB KypCOBOIO MTPOEKTA.

6. MeToauyeckue yKazaHus 10 OCBOCHUIO AU CHHUILIUHBI

6.1. OOyuarommmMcs HEOOXOAMMO O3HAKOMHTBHCS: C COJAEpKaHHeM paboueil mporpaMmbl
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JUCLUIUIMHBL, €€ CBSI3SIMM C JIPYTMMHU
JUCHUTUTMHAMHE  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3paboTKaMy 10 JaHHOU
JUCLIUTUIMHE.

6.2. Meronnveckne yKa3aHus MO MOATOTOBKE K JIEKIIMOHHBIM 3aHATHUSIM.

B xome nekuuil paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHUE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAINH [T CAMOCTOATENBHON paboThI
U TOATrOTOBKE K MPAaKTUYECKMM 3aHATUsAM. [lo3ToMy wu3yueHHe IUCHMIUIMHBI TpeOyer
CHCTEMaTHYECKOTO M TIOCJIEOBATEILHOTO HAKOIJICHUS 3HAHWW, CJI€JJOBATENIbHO, IIPOITYCKH
OTJENBHBIX TEM HE MO3BOJSIOT INIyOOKO OCBOMTH INpeamer. OOydarouumcs HEoO0XO0AUMO: Mepes
KaXIOM JIEKIMel MpocMaTpuBaTth pabouyro MporpamMMmy TUCIHILIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHYEMYIO JINTepaTypy, YTO MO3BOJIUT CIKOHOMHUTH BpeMsl Ha OCBOEHHE TEMbI Ha ayIUTOPHOM
3aHATUH; TIEpe]] OYepeqHON JIeKIUeH HEeoOXO0AWMO MPOCMOTPETH/TIOBTOPUTH MaTepHAalIbI
npensiaymeit nekuuu. [Ipu 3aTpyJHEHUsX B BOCHPHUSATHM MaTepHuaia cieayeT OOpaTUThCS K
OCHOBHBIM JIUTEPATYPHBIM UCTOYHHUKAM.

6.3. Meronnyeckue yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B Xoze mpakTHUeCKUX 3aHATHHA YrIyOJSIOTCS M 3aKPETUIIOTCS 3HAHUS OOYYaOUIMXCS T10
psily PaCCMOTPEHHBIX Ha JIEKIUAX BONPOCOB, 3HAHUN 110 COBPEMEHHBIM METO/1aM MPOEKTUPOBAHUS
CHCTEM TOTpeOHTEeNel pa3IUYHBIX TMPEANPUATHH M OCHOBHBIX CIIOCO0aX TOCTPOCHHS CHCTEM
AIIEKTPOCHAOKEHNUS; YMEHHUS IPOU3BOAUTE BEIOOP SKOHOMHUYECKH 00OCHOBAHHBIX CXEM U PEKHUMOB
CHCTEM DJIEKTPOCHAOKeHHUs. Ha MpakTHUECKUX 3aHATHSAX Pa3BUBAIOTCS CITIOCOOHOCTH MCIIOIB30BATh
COBpPEMEHHbIe HWH(MOpPMAIIMOHHBIE TEXHOJOIWH, YOPaBIATh HHMOpMAIMed ¢ NpUMEHEHHEM
NPUKJIAJHBIX TPOTPaMM; HCIIOJIB30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJOTHH, 0a3bl MaHHBIX H
HaKeThl MPHUKIAJHBIX NPOAYKTOB. [Ipy NOArOTOBKE K NPAKTUYECKUM 3aHATUSAM  KaKIbIH
00yJaronuics JOJKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— M3YYHTh MaTePHAJIbI JICKIINH;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI [0 N3y4aeMON TeMe;

— BBITIOJIHUTH JIOMAallHEe 3a/JlaHue, PEKOMEHIOBAHHOE TIperojaBareieM TPy H3YYCHUH
KaX/101 TeMbl 3aHATHSL.

B mporiecce MOATOTOBKY K MPAKTHYECKUM 3aHATHSM 00YJarONIUecss MOTYT BOCIIOIB30BaThCS
KOHCYJIbTAllUSIMU TIPENoJaBaTersl.

6.4. CamocTosiTebHas paboTa BKJIIOYACT B ceOs BBHIMOTHEHUE PA3JIMYHOTO poja 3aJaHuil 1
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUYECKOI0 MaTepuaia 1Mo ydeOHMKaM M y4eOHBIM MOCOOHSIM C
HOJArOTOBKOHM K MPaKTHYECKUM 3aHATHAM. Kpome Toro, CTyAEHThI BBIIOIHSIOT Pa3/ienbl KypCOBOIO
NPOEKTa, T[OKa3blBas pe3yJbTaTbl M  KOHCYJIbTHUPYSICh C mpenojaBareneM. KoHTpousb



CaMOCTOSITENIbHOW PaboThl 00y4alOMMXCsl HajJ MpOrpaMMON Kypca OCYIIECTBISETCS B XOJE
NPAKTHYSCKHUX 3aHATHI (KPYIJIbIid CTOJI, PELICHUE 3a/a4).



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM
(nJM ee 4acTH)

HaumenoBanue
OILIEHOYHOI0 CPeICTBA

8

TIK-1 (TIK-1.1)

Pemenue nmpaktuueckux 3amayd Ne 2-3.
BrinosiHeHue Bcex pas3iaesioB KypcoBOTO
MIPOCKTA.

Bomnpocsr k sk3ameny 6, 10, 40, 41, 54,
55.

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

TIK-1 (TIK-1.2)

Pemenwne nmpaktudeckux 3amaq Ne 1.
BeimosnHenue pasienoB KypcoBOro
npoekta 4, 5, 7, 8.

Bomnpocsr k sk3ameny 11, 14-30, 35-39,
49-60.

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

TIK-1 (1IK-1.3)

Pemenue nmpaktuyeckux 3agad Ne 1.
BrinosiHeHue pa3zienoB KypcoBoro
npoekrta 4, 7, 8.

Bomnpocs k sx3ameny 55-60.

TIK-1 (TIK-1.4)

Pemenne nmpaktudeckux 3agad Ne 1-3.
BrinosiHeHUE BceX pas3iesioB KypcoBOTO
MIPOEKTA.

Bompocsr k sx3ameny 1-60.

Tectrr 1-100.

TIK-2 (TIK-2.1)

Pemenne nmpaktudeckux 3amaq Ne 1-2.
Beinonnenue pasienoB KypcoBOro
npoekta 4, 5,7, 8

Bomnpocs k 5x3ameny 55-60.

TIK-2 (TIK-2.2)

BrinosiHeHue pa3zienoB KypcoBOro
npoekra 4, 5, 7.

Bomnpocsr k sk3ameny 19-20, 34, 41, 54,
55.

TIK-2 (TIK-2.3)

BrinosHeHue pa3zienoB KypcoBOro
npoekta 4, 5, 7.

Bomnpocsr k sk3ameny 19-20, 34, 41, 54-
55.

TIK-2 (TIK-2.4)

Pemenne nmpaktudeckux 3agad Ne 1-3.
BrinosiHeHUE Bcex pas3iesioB KypcoBOTO
MIPOEKTA.

Bomnpock! k sk3ameny 1-60.




7.2. TunoBble 321aHUS UM HHbIE MATEPHAJIbl, HEO0X0AMMBbIE 1JI51 TEKYIIero KOHTPOJIst
7.2.1. IlpakTUYeCcKHUe 32/1a4H

3amaua 1. Ha noacraniuu ycranosieHsl 2 Tpancdopmaropa TM-630/10/0,4;

k; =0,7 ¢ MacmOPTHBIMU TAHHBIMU:

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

Onpenenuth MOTEpU B TpaHchopMaTopax, eciu 3apaHee ONpe/eieHa peakKTHBHAS MOIIHOCTh
XOJIOCTOrO XoJa ojHoro TpaHcpopmaropa: AQ , =63 xeap, um peaktuBHas MouHOCTh K3,

norpebseMas TpaHc(popMaTOpoM Ipu HOMUHANIBHOM 3arpy3ke: AQ, , =34 6keap .

3agaua 2. PaccuutaTh TOKH 3JIEKTPOIPUEMHHUKOB M BHIOPATh IUIABKHUE MPEJOXPAHUTETH B
pacrpeaeuTeNIbHOM MKady, cxema KOTOPbIX IPHUBEAECHA Ha PUC.

FU

[ O (@) (@) (@) (@) ]
iﬂu i}’m gus ipm
P1 PZ P3 P4 PS P(,

Pucynok - Cxema pacnpenenuteabHON CeTH
Tabmuita - cxomusie qanHbIE

Ne P1, | P2, | P3, | P4, | P5 | P6, [cos¢e [cos¢ [cos@ [cose |cose |cose | K
Bap. | kBt | kBt | kBt | kBt | kBT | kBT 1 2 3 4 5 6

1,16 | 196 | 173 | 3,7 | 43 |110| 93 | 07 | O6 | O6 | O6 | O8 | 08 | 0,8

2,171181| 140 73 | 25 | 160|210 08 | O7 | O,7 | O6 | 08 | 0,7 | 08

3,18|1130 (19392 | 43 | 78 |59 |06 | 08|07 ] 08]| 08| 07 {085

4,19| 73 (142 | 70 | 21 | 232 | 45 | 07 [ 08 | 08|08 | 07 |09 |085

520092 (73|11 |075|145|280| 08 | 06 | O6 | O6 | 0,8 | 0,7 | 0,85

6,21 40 | 135| 72 | 30 | 98 |193| 07 | O7 | O6 | O6 | 08 | 08 | 0,8

7,22|175192 30 (22 73|84 |06 |06 |07 |06 |08/ 07|08

8,23 35|71 |53 |23 |61 |195|,08 |07 |08]|07 )06 |06 |08

9,24| 84 | 213 | 75 | 40 | 146 | 34 | 07 | O6 | 08 | 08 | 06 | 0,7 | 08

10,25 116 | 253 | 36 |0,75| 93 | 22 |08 ( O7 | O7 | O8 | O6 | 0,6 | 0,85

11,26( 103|161 | 74 | 31 | 49 | 95 | 07 | O7 | 08 | O6 | O,6 | 0,8 | 0,85

12,27{ 171 | 63 | 075|075 | 57 (204 | 08 | 06 | 06 | O6 | 0,7 | 0,7 | 0,85

13,28 40 | 93 | 28 | 1,7 | 171 |140| 0,7 [ 08 | 06 | O,7 | 0,8 | 06 | 0,8

14,29 128 | 73 | 41 | 08 |193| 65 | 08 | 06 | O6 | O6 | 08 | 0,8 | 0,8

15,30( 115 | 145|100 | 41 | 75 | 28 | O7 | O8 | 08 | 08 | 0,7 | 0,8 | 0,8




3agaua 3. PaccuuTtaTh TOKH IEKTPONPUEMHUKOB M BEIOpATh aBTOMATUYECKUE BHIKIIOUATEIN
B pacnpenenutenbHoM mkady cepun [TP8501 (cm. puc.).

|

QF1 QF2 QF3 QF4

0.0 .0 .0.0.0

Pucynok - Cxema pacnpenenureabHOn CeTH

Taomuua - Ucxonusle 1aHHbBIE

Ne P1, | P2, | P3, | P4, | P5, | P6, [cose [cose [cose [cose [cose [cose | K.
Bap. | kBt | kBt | kBt | kBt | kBT | kBT 1 2 3 4 5 6
1,16|16,1 | 143 | 73 | 2,2 |213| 92 (08|08 | 06 | O6 | O6 | 0,8 | 0,85
2,17| 38 | 140 | 2,7 | 40 (18530 | 06 | O6 | O6 | O6 | 08 | 08 | 0,8
3,181125]1103 | 7,5 10 52 (40 | 06 |08 08|08 ]| 08] 06 |0,85
4,191 19 | 73 [0,73]0,73|19,3| 22 o806 |06 |07]|]08]| 06|08
520|190 75 | 40 { 22 |130| 55|07 | 06 | O,7 | 08 | 08 | 0,7 |0,85
6,21 42 | 231|120 | 20|49 91|08 |06 |06 |06 ]| 08| 07085
7,22113,3 120 | 2,2 11|49 (85|06 |07 07|07 |08 06 | 08
8,23(100| 78 | 27 (0,75 38 | 22|08 |06 | 06 |06 )| 08|08 08
9,24|1230( 30 | 83|03 |48 |120| 07| 0808|0807 ]| 08108
10,25 9,3 (10,0 3,2 {0,75| 55 |185( 06 | O,7 | O8 | 0,8 | 0,7 | 0,6 | 0,8
11,26( 73 (135 75| 30 (130} 22 |08 (07|07 ]| 08| 06 |08 ]085
12,27 14575 | 30 (0,75| 35 |183|( 0,7 | 06 | O6 | O6 | 08 | 0,7 | 0,85
13,28/ 10,2 85 | 40| 09 (180 3,7 | 0,7 | O6 | O7 | 08| 08 | 0,7 | 0,85
14,29 84 (126 | 7,7 | 30 185 73 | 07|08 (07| 09| 08| 06 |08
15,30{ 158 | 11,0 | 48 | 2,2 39 1196 08 07|06 | O6 | 06 | 08 |0,85

KpaTKOC OIIMCAaHHuE U per.naMeHT BBIINNOJIHEHUSA

3amaHre BBIMOJNHACTCS TMHCbMEHHO BO BpeMsl MPaKTHYeCKOro 3aHsATHs. OleHUBaeTCs
HpaBI/IHBHOCTB BBIIIOJIHEHUA 3aJaHUSA U KOJUYCCTBO }IOHyHIeHHBIX HpI/I BBIIIOJIHEHUN 3aJaHUs
o1nboK.

Kputepun onenkmn:

- OTMETKa «3aYTCHO» BBICTABIISICTCS 00yJarOIIEMYyCs, €CITU 3ajiada pelieHa MpaBiIbHO WK
peleHa ¢ He3HAYUTEIbHBIMH OIINOKaMH;

- OTMETKa «HE 3a4YTCHO» BBICTABISICTCS OOYYaroIIeMycCsl, €ClIM 3ajadya He pelieHa W/Hiu
JOTTYIIEHBI TPYOBIe OIUOKH.



o

O
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0O O O O O O
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7.2.2. TUNOBLIE TECTOBHIE 3aaHUA

1.  Tlo kaxoii ¢popmyie onpenensieTcss HOMUHAIBHBIA TOK TUIABKON BCTaBKH
NPEJOXPAHUTENS JUIsl IBUTATeNs C JIETKUMU YCIOBUSAMMU ITycka?

I >0

HOM.ILI HOM !
IHOM.I‘U‘I 2 K ) IHOM’
IHOM.IUI 2 IHOM / 2’5’
| >l /16..2

2.  Boligenure 0cOOEHHOCTH METOJMKHU pacu€TOB TOKOB KOPOTKOI'O 3aMbIKAHUS B

AJIEKTPUYECKUX CETSIX MPOMBINUICHHBIX npeanpusatuid 10 1000 B:

PE3KO CHUIKAETCS BEJIMYMHA TOKA KOPOTKOT'O 3aMbIKaHMS 110 JUIMHE IUTAKOLICH JIMHUU, YTO
MO3BOJIIET OTKJIIOYUTHh OJIM3KHME KOPOTKHE 3aMbIKaHHUSI C Majod BBIIEPKKON
BPEMEHU;

HU3MCHSCTCA CTCIICHD BJIMAHWA MaJIbIX dKTUBHBIX U UHAYKTUBHBIX COHpOTI/IBJICHI/Iﬁ
KOpOTKOSaMKHYTOﬁ LCIIK HAa BECJIIMYUHY TOKOB KOPOTKOI'O 3aMbIKAHUSI;

OCTACTCA HCU3MCHHBIM HAIIPAKCHUC HA BbIBOJAAX ITUTAIOIICTO TpaHC(bopMaTopa B CUJIy TOTO,
YTO IIUTaronias CCTb 10 BBOAOB TpaHC(bopMaTopa npeaAcCTaBIACTCA HCTOYHHUKOM
HeOFpaHquHHOﬁ MOIITHOCTH.

3. VYkaxute QyHKIHOHATbHOE HA3HAYCHNE aBTOMATUYECKOTO BBIKIIFOUaTeNs (aBTOMATa).
3amuTHbBIN anmapat B ceTsax 10 1000 B.
KommyTanmonnsiil annapar B cetsix g0 1000 B.
3auTHO-KOMMYTAallMOHHBIN annapart B ceTsax 10 1000 B.
3alMUTHO-KOMMYTAllMOHHBIN annapar B cetsax Boie 1000 B.
3amuTHBIN anmapaT B ceTsax Boime 1000 B.
Kommyrannonnsiii annapat B cetsax Boime 1000 B.

4.  VYkaxuTe QyHKIHOHAIbHOE HA3HAYEHHUE PYOUIIbBHUKA.
3amuTHbIN anmnapat B ceTsax a0 1000 B.
Kommyranmonnsiit annapart B cetsx a0 1000 B.
3alUTHO-KOMMYTAllMOHHBIN anmapart B ceTsax A0 1000 B.
3alUTHO-KOMMYTAllMOHHBIN anmnapar B ceTsax Boiue 1000 B.
3amuTHbIN anmnapat B ceTsax Boie 1000 B.
Kommyrannonnsiii annapart B cetsax Boime 1000 B.

5. Buem cocrout (yHKIIMOHATFHOE Ha3HAYCHHUE TIPEAOXPAHUTENS?
3aIlUTHO-KOMMYTAllMOHHBIN anmnapar
KoMMmyTannonHslii annapar
3aluTHBIN anmnapar

6.  Uem orpaHmuMBaeTCs MaKCHUMAJIbHBIN neperpes kabdemns?
TeMneparypoi OKpy-Karoieu cpeibl
YpoBHEM U30JSLUN ITPOBOJHUKA
VYcnoBusAMH 3KCIITyaTaluy IPOBOJIHUKA



7. UYto Takoe IIUTENHHO JOMYCTUMast Harpy3ka kabens?

o BenuuuHa Harpy3ku, pu KOTOpO TemMrepaTypa IeperpeBa MpoBOJHUKA paBHA MAKCUMAaJIbHO
JOIYCTUMOMY KPaTKOBPEMEHHOMY MepPEerpeBy Mpu KOPOTKUX 3aMBIKAHUSIX Vmax

o Benuuuna Harpy3ku, pu KOTOpPO# TemrepaTypa neperpeBa H30JA1u1 paBHa I10IyCTUMOMY
HepErpeBy IpH Meperpy3Kax

o Benuuuna Harpy3ku, pu KOTOPOH yCTaHOBUBIIASICS TEMIIEpATypa reperpesa paBHa
JUIUTEIILHO JIOMYCTUMOM, CPOK CITY>KOBI M30JISIIUN PABEH HOPMATUBHOMY

8. [lepeuncirure HU3KOBOIBTHBIC AJIEKTPUUECKUE alllapaThl
ABTOMaTHYECKUM BBIKIIIOYATEIIh
ManoMacissHBIA BBIKIIFOYATEIb
Pa3zpenuauTtenns

o O O O

Pa3psannuk

9. OCHOBHBIC 3JICMEHTE AaBTOMATHYSCKUX BBLIKIIFOUATEIICH

O KOHTAKTHasdA CUCTEMA; AyroracuTeiibHass CUCTEMA, PACHCIIUTCIIb, MCXAHU3M YIIPABJICHUSA,
MCEXaHU3M CBO6OI[HOFO pacucrjicHusd

O KOHTAKTHasdA CUCTEMA; PACHCIUTCIIb; MCXAHNU3M YIIPABJICHUA

O paclenuTelb; MEXaHU3M YIPABJICHU; MEXaHU3M CBOOOJHOTO paclEIUICHUs; MEXaHU3M
U3MEPEHUS

O KOHTAaKTHad CUCTEMaA ; MCXaHU3M U3MCPCHUA; PACLUCIIUTCIIb, MCXaHU3M YIIPABJICHUA,
MCXaHHU3M CBO60,I[HOFO pacucCIlICHUA; MCXaHHU3M CUTI'HAJIW3allun

10. OcCHOBHOI1 2JI€MEHT IIJIABKOTO MPEIOXPAHUTEIS
KOHTAKTOpHAs CHCTEMa
KaMmepa raileHus ayru
IUIaBKas BCTaBKa

O O O O

MEXaHU3M YIIpaBJICHUS

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

Tect mpoBoauTCs B Hayale NPAKTUYECKOro 3aHATUS B MHCbMEHHON ¢opme. Kaxaomy
oOyyaromemycs Bolgaercs 20 BOIpOCOB, Ha Kbl U3 KOTOPBIX HYXKHO BBIOpATh IPaBUIILHBIH (bI€)
oTBeT (b1). Bpemsi, oTBOIMMOE HA TECTUPOBAHUE - 15 MUHYT.

Kpurepum oueHku:

- OTMETKa «3auyTeHO» BBICTABISIETCS OOy4aromeMycs, €clii OOy4arolUiCs OTBETHI
MPaBUJIbHO OOJIbIIIE YEM Ha MOJOBHHY TECTOB.

- OTMETKA «HE 3aYTEHOY - €CIIM 00YJarONIUIiCsl OTBETHII IPABUIILHO Ha ITOJIOBUHY WJIM MEHBIIIE
TECTOB.

7.2.3. TeMbl NMCHMEHHBIX PadoT

Ne Tembl
n/n

KypcoBoii npoekt
[IpoexTrpoBaHme IEKTPOCHAOKEHUS TOPOAA
[TpoexTupoBaHue JIEKTPOCHAOKEHHS pailoHa ropoaa
[TpoekTupoBaHue JIEKTPOCHAOKEHHS YaCTH palioHa TopoJia
[TpoekTrpoBaHme IEKTPOCHAOKEHUS Cella WIIM KOTTEKHOTO MOCENIKa

AWIN|F




Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUS

Paznensl KypcoBOro mpoeKkTa BBINOJHAIOTCS CTYJEHTAaMH B TEYEHHH CEMEeCTpa.
[TpenogaBaTenb OLIEHUBAET IPABUIIBHOCTD BBIIIOJIHEHUS Pa3/1€iIOB:

1. Beenenue.

2. Kpartkast xapakTepucTHKa 0ObEKTa MPOCKTUPOBAHHS.

3. OnpeneneHue 0KUIAEMbIX SJIEKTPUUYECKUX HArpy30K IO KHIIBIM JoMaM U 00beKTaM
UHPPACTPYKTYPHI TOPOJIA.

4. Bo16op 1 060CHOBaHKE MECTa COOPY>KEHUS TOPOJICKMX KOMIUIEKTHBIX
tparcopmaropusix noacraniuii (KTII), pacnpenenurensubix myHkToB u ['TIIT. Beibop uucna u
motrHoctu TpanchopmaropoB KTIT u I'TIIT ¢ yueTom kommneHcauu peakTHBHON MOIITHOCTH.

5. Be16op u 060CHOBaHHE CXEMBI JIEKTPOCHAOKESHHSI TOPO/IA.

6. Pacyer TOKOB KOPOTKOTO 3aMbIKAHHUS.

7. Beibop npoBoaHUKOB 1 3nekTpoodopynoanus KTIT u I'TII.

8. Peneiinas 3amuTa, aBTOMaTHKA U YYET AJIEKTPOIHEPTHH.

9. 3axntoueHue.

10. Circok UCOAB30BAHHON JTUTEPATYPBI.

Kpurepun oneHku:

- OTMETKa «3a4YT€HO» CTaBHUTCS, €CIIM CTYACHT PEIIUI B CPOK COOTBETCTBYIOUIUHN pa3jei
KYPCOBOTO MPOEKTA;

- OTMETKA «HE 3aUTE€HO» - €CJIU CTYJCHT HE PEIIUJI B CPOK JAHHBINA pa3ied.



7.3. OueHoYHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH ATTeCTAMM 1O HTOraM OCBOEHMS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne
Bomnpocekl Kk 3xk3aMeny
n/n
1 | DuekrpocHabxaroIias CeTb ropoJia
2 | Cxembl UTAIOIINX JIEKTpHUECKUX cerei ropoaa 10(6) kB
3 | Cxembl pacupeenuTeIbHbIX MEKTPHUECKUX ceTed ropoaa 10(6) kB
4 | Cxembl dJeKTpUYECKUX ceTeil ropoaa Ha 0,38 kB
5 | Cucremsl 3a3emiieHus aekTpudeckux cereit 0,38 kB
6 | I'paduku >IeKTPUYECKUX HAPY30K FOPOJACKMX NOTPEOUTENeH U X XapaKTePUCTUKU
7 | ®aKkTOpBl, BAUSIONINE HA PEKUMBI AIEKTPONOTPEOICHUS
8 | Uenu ympasiieHUs 3JI€KTPONOTPEOICHIEM
9 | ABapuiiHble OrpaHUYCHHS PIEKTPONOTPEOICHUS
10 | Cuctemsl 31eKTpOCHAOKEHHS OPTaHU3ALNN U YUPEXKACHUH, IPHHLIUTIBI X (POPMHUPOBAHUS U
3aJ1a4¥ MPOCKTHUPOBAHUS
11 | XapakTepucTuKa 1 IUIAHUPOBKA OPTaHU3alMN U YUPEKICHUN
12 | Beibop ceveHus mpoBOJIOB U Kabenei
13 | 3amura, aBTOMaTHKa U TeJIEMEXaHUKa TOPOJICKUX AJIEKTPUYECKUX CeTeil
14 | YcrpoiictBa 3amuTHOro otTkitoueHus. OO0nacTe NPUMEHEHHS] YCTPOWCTB 3alIMTHOIO
OTKJIIOYEHUS
15 | KoHCTpyKTHBHOE BBINOJIHEHHE CETEH OpraHu3aluil 1 yupexIeHui
16 | MunuBuayanpHble Tpa KU Harpy30K FOPOACKUX MOTPEeOUTENeH U UX XapaKTePUCTUKU
17 | I'pynnoBbie rpaguKky HArpy30K U UX XapaKTEPUCTHKU
18 | OcHOBHBIE (pU3UUECKUE BETUUNHBI, IPUMEHsIEMbIE IPU pPacyeTe JIEKTPUUYECKUX HAarpy30K
19 | Pacuer Harpy30K *HJIbIX 31aHUI
20 | Pacuer Harpy30Kk opraHu3anuii ¥ y9pexKIeHun
21 | PacueT Harpy30K OT BCIIOMOTI'aTeJIbHBIX CHJIOBBIX 3JIEKTPOIPUEMHHUKOB
22 | OCHOBHBIC METO/IBI pacueTa MEKTPHUECKUX HArpy30K. MeToJ1 yHOpsIOUeHHBIX JHarpaMm
23 | OCHOBHBIE IPUYMHBI PACXOXKACHUS MEXKAY paCU€THBIMHU U (PaKTHUUECKUMHU Harpy3KaMu
24 | OnpepeneHue CpeaHNX HATPY30K
25 | OnpezneneHue pacxoa0B AIEKTPOIHEPTUU
26 | Pacuer moTepp MOIIHOCTH H DJEKTPOSHEPTHM B PA3IUYHBIX 3JIEMEHTAaX CHUCTEM
AIEKTPOCHAOKEHUS
27 | OCHOBHBIE XapaKTEPUCTUKH CIy4alHbIX Ipa)uKOB HArpy3KU
28 | KommyTrarmoHHO-3amMTHEIE ammaparsl 1o 1000 B
29 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsax 10 u Boiie 1000 B
30 | ABTOMaTH4ecKue BRIKIIIOUATE)H (Ha3HAYCHHUE, KOHCTPYKITUS, BHIOOD)
31 | Pacnpenenenue »nexkTpudeckoi sHepruu npu HanpspbkeHuu Bbime 1000 B. TpeGoBanus k
CETSIM.
32 | DnekTpocHaOXKeHUE  OT  COOCTBEHHOW  BJIEKTPOCTAHIIUU.  DJEKTPOCHAOKEHHUE  OT
HHEPrOCUCTEMBI. DIIEKTPOCHA0KEHHE OT FHEPTOCUCTEMBI U COOCTBEHHOM JIEKTPOCTAHIINY.
33 | Pagmansable cxeMsl cereil Beite 1000 B
34 | MaructpanbHblie cxeMsl ceteid Beiie 1000 B
35 | Cxembl ¢ HECKOJIBLKMMH CKBO3HBIMH MaructpasiMu ceteit Beime 1000 B
36 | Be1bop uncia, MOITHOCTH U MeCTa pacroyokeHus 1exoBbix T11
37 | Bei6op TumnoB u ucnosHeHui Tpanchopmatopos 1exoBbix TI1. KommonoBka mexoBsix TIT




Ne
/i Bonpocsl k 3k3amMeHy
38 | Ucnonnenue ceteit 1o 1000 B KOMIIJIEKTHRIMU HTMHOTIPOBOAMHU
39 | Pacyer xomMneHcanuy peakTUBHOW MOLTHOCTH
40 | IIpoknanka kabesnei HanpspKeHUEM 6 - 35 kB B kabenbHBIX KaHaTax
41 | Bo3ayuinelie TuHUN
42 | KabGenbHble TMHUM HanpsbkeHueM 6 - 35 kB
43 | IIpoknanka kabesneit HanpspkeHueM 6 - 35 kB B 3emuie
44 | Tlpoknanka kabeneil HanpsoKeHHEM 6 - 35 kB B Giiokax
45 | Ilpoknanka kabeneit HanpspkeHreM 6 - 35 kB B TyHHeEIX
46 | Ilpoknanka kabeneit HanpsnkenueM 6 - 35 kB Ha acTakagax
47 | Kabenpupie nuaun 110 - 220 kB
48 | BecrmomorarenbHbIe METOBI pacueTa AIEKTPHUECKUX HArPy30K
49 | Kinaccudukanus moMenieHnii 1 Hapy>KHBIX YCTAHOBOK 110 OKPYXKAIOMICH cpejie
50 | McTouHMKYN peaKTHBHON MOIIHOCTHU B CETSIX OpraHU3aIiil U yUpeKIeHUN
51 | Pacuet komneHncanuu PM B 371eKTpHUECKHX CETSIX OpraHU3aliil U yupeKIeHUul
52 | IIpoknanka kabenei HanpspkeHUEM 6 - 35 kB B rajiepesx u 1o CTeHaM 31aHUI
53 | [lpoknagka kabeneit HampsokeHneM 6 - 35 kB B KoJuleKTOpax W JAPYrHX KaOeIbHBIX
MTOMETIIEHUSIX
54 | DneKkTpocHAOKEHNE OT SHEPrOCUCTEMBI
55 | DnexkTpocHabX)eHUE OT IHEPTOCUCTEMBI M COOCTBEHHOM 3JIEKTPOCTAHIIUU
56 | Kommyranmonno-3amurtHele annapatsl 10 1000 B
57 | OcobeHHOCTH pacyera TOKOB K.3. B ceTsx 0 u Boiie 1000 B
58 | ABTOoMarnyeckue BbIKItOUaTeNu (Ha3HAYeHHEe, KOHCTPYKITHS, BBIOOD)
59 | Pacnipenenenue snexTpudeckoil sHepruu npu HanpspbkeHud Boime 1000 B. TpeGoBanus k
CeTSIM
60 | 3azemienwue dekTpoycTaHoBOK Hibke 1000 B
7.3.2. Kputepuu u HOPMbI OLEHKH
®opma
NMpoBeIeHUs1
Cemectp . Kputepun u HOpMBI OLIEHKHU
NPOMEKYTOYHOI
aTTecTaliu
8 9K3aMeH oOydaromuiics obianaer
(MMCbMEHHO) IyOOKMMHM U TPOYHBIMU

3HAHUSMHU [TPOTPAMMHOTO
MaTepuaia; mpu OTBETe
IPOIEMOHCTPUPOBAI
COTITUIHOY MCUEPITBIBAOIIIEE,
MOCJIeI0BATENbHOE U JIOTUYECKH
CTPOWHOE U3JI0KECHHUE;
MPABUIILHO CPOPMYITHPOBAT
MOHATHUS ¥ 3aKOHOMEPHOCTH TI0
BOIIPOCY

obOyuvaromuiics o6iagaet
JA0CTAaTOYHO ITOJIHBIM 3HAHHUEM
MIPOrpaMMHOT0 MaTepHalia; ero
OTBCT NPCACTABIIACT I'PaMOTHOC
H3JIOKEHUE y4eOHOTO
MaTepuaa 1o CymiecTBy;

«XOopouIo»




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arTecTaumMu

Kpurepun u HOpMbI OLIEHKHU

OTCYTCTBYIOT CYLICCTBEHHbIE
HETOYHOCTHU B ()OPMYIUPOBAHUHI
IIOHSTHI; TPaBUIIBHO
IIPUMEHEHBI TEOPETUYECKUE
IIOJIOXKEHUS, TOATBEPKACHHBIC
IIpUMepamMu

«YZOBJIETBOPUTEIILHO»

o0yyJaronuics UMeeT 00IIIHe
3HaHUSI OCHOBHOI'O MaTepuasia
0e3 YCBOEHHSI HEKOTOPBIX
CYLIECTBEHHBIX MOJIOKEHUI;
dbopMynupyeT OCHOBHBIE
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPYIHSETCS B
MIPUBEICHUN TIPUMEPOB,
MOITBEP K IAOIIUX
TEOPETHYECKHUE TTOJIOKECHUS

«HCYOOBJICTBOPUTCIIBHO»

0o0y4aromuncs He 3HAeT
3HAYUTENbHYIO YacTh
MIPOrpaMMHOTO MaTepHaa;
JIOTTYCTUJI CYIIIECTBCHHBIE
OIIMOKYU B TIpOIIECCe
W3JI0KEHUS; HE YMEET BBIICTUTh
TJIaBHOE U CJIeJIaTh BBIBOJ;
MIPUBOIUT OLTUOOYHBIE
onpeseaeHus

KYPCOBOM MPOEKT

«OTIHUYIHO»

00ydJaronuiics BHITOTHIII BCE
pas3zenbl KypcoBOTrO MPOEKTa
MIPABWIIBHO, CJIANT €T0 B
3a4ETHYIO HEJIENI0 U OTBETHII
TIPH 3aIUTE KypPCOBOTO MPOEKTA
Ha BCE BOIPOCHI.

«XOopouIo»

00yJaroNUNCS BBITTOTHIIT
pas3zenbl KypcoBOTO MPOEKTa ¢
HCCYI]_IGCTBGHHI)IMI/I
HETOYHOCTSAMH, CAAT KypCOBOM
MIPOEKT B 3aUETHYIO HEJEIIO H
OTBETHJI TIPU 3aIUTE KyPCOBOTO
IIPOEKTa Ha BCE BOIIPOCHI.

«KYHAOBJICTBOPUTCIIBHO»

00y4JaroIIUACs BBITTOTHIII
paszesnsl KypcoBOTO MPOEKTa C
HEKOTOPBIMU HETOYHOCTSMHU U
3aTPYJHWICS B HEKOTOPBIX
OTBETax MpH 3aLUTE KypCOBOTO
MIPOEKTA.

«HEYJOBJIETBOPUTEIILHO»

00yJaromuiicss He BBITOJHUIT
KYpCOBOM MPOEKT B CPOK.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHO

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToinYecKoe nocooue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC
1 | Ononesal. H. DIeKTPOCHAOKEHNUE TTPOMBIIIIICHHBIX Y4ebHoe mocobue 2018 3BC
MPEANPUITHI B TOPOJOB «ZNANIUM.
COM»
2 | Baxuuna B. B., UepHenko [IpoexTupoBaHue cuctem Y4eOHO-MeTOIUYECKOE 2016 Penosutopuii
A.H. AIEKTPOCHAOKEHUS nocobue Ty
3 | Anuapona T. B., PameBckas | DnekTpocHabxeHue U Y4eOHuk 2017 9bC
M. A., CrebynoBa E. I. AIIEKTPOOOOPYIOBAHKE 3TaHUN 1 «ZNANIUM.
COOPYKECHUI COM»

8.2. lonotHuTEIBHAS JIATEPATYPA

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

HAY4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoanYecKoe mocoomne,
HaumenoBanue
NMPaKTHUKYM, IP.) 3EC
4 | KopobosI'. B., KapraBue | DnekrpocHaOxeHHe Y4eOHoe mocodue 2014 OBC «Jlanb»
B. B., Yepemucunoa
5 | Baxuuna B. B., UepHenko CucTeMbl 3J1eKTPOCHAOKEHHS Y4ebHO-MeToIn4ecKoe 2015 Penozuropuii
A.H. rnocooue Ty
6 | CrpenbaukoB H. A. DneKTpoCcHA0KEeHNE TPOMBIIIIICHHBIX Y4eOHoe mocobue 2013 3BC «IPRbooks»

pEANPUATHI




8.3. Ilepeyenb mpodeccHOHAIBHBIX 0a3 JaHHBIX M HHGOPMANMOHHBIX CHPABOYHBIX
cucreM
e Web of Science [DnekTpoHHBII pecypc]| : MyIbTUANCUMIUIMHAPHAS pedepaTuBHas 6asa

Philadelphia: Clarivate

JaHHBIX. —

Analitics,

2016. — Pexum gocrymna

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

e Scopus [Dnekrponnsiii pecypc] : pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004. — PexxuM goctyna : scopus.com. — 3aril. ¢ 3kpaHa. — SI3. pyc., aHri.;

o Elibrary [DnexrponHslit pecypc] : Hay4Has snekTpoHHast Oubiamnoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., anri.;

e Springer Link [Dnexkrponnsiii pecypc] : [06a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum goctymna : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnexTpoHHBII pecypc]

. KOJUICKIOHA 3JICKTPOHHBIX KHUI' U3AATCIIBCTBA

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

3KpaHa. — 3. aHrm.;

e Cambridge university press [DiekTpoHHBIH pecypc]

KypHaJIbl W3/aTeIbCTBA. —

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

C 9KpaHa. — Ss. aHI'I.,

e NEICON [DnektpoHHBIH pecypc] : 3JeKTpoHHas WHMOpMAIHS

apXMB HAaYy4HBIX

KypHainoB. — Mocksa : HOUKOH, 2002. — Pe;xxum noctyna : neicon.ru/resources/archive.

— 3ar. ¢ ’Kkpana. — 3. pyc., aHrI.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanne IO PexBU3HUTHI )loronf)pa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeiicTBuUs - 6eCCPOUHO
Horosop Ne 690 ot 19.05.2015r., cpok
2 | Office Standard neiicTBusl — 6eccpouno; gorosop Ne 727 ot
20.07.2016r., cpok neicTBUS — GECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ne P 00TEKTOB 15 POBEACHHSI . Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
I/ | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbHOMI
padoThl 00yJyaIUXCsi (HOMeEp ayIUTOPHH)
VYyeOHast ayTUuTOpHs UI IPOBEICHUS IIpoekTop, sKpaH; CTON yUeHUYECKUI
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas (MOHOOJIOK) TBYXMECTHBIN , CTOJ
ayIUTOpus AJI IPOBEACHUS 3aHATUI y4eHHUYECKUIl (MOHOOJIOK) TPEXMECTHBIH,
CEMHUHAPCKOro TUNa. Y4yeOHas ayTuTOpUs AJIsl | CTOJI MPernoJaBaTesIbCKUid , CTYI
1 | KYPCOBOTO NPOEKTHPOBAHHUA (BBITIOJIHEHUS MIpeNnoJaBaTeIbCKUM, JOCKA ayINTOPHASL.,
KYpCOBBIX pa0oT). YueOHas ayAUTOpHs IS JKpaH, MPOEKTOP, KAITFO3H.
IIPOBEJEHUS TPYIIIOBBIX U UHIMBUYaIbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOPHs JJIs
IIPOBEJECHUS 3aHATUI TEKYIETO KOHTPOJIS U
POMEKYTOUHOM aTTecTarmu.(D-211)
2 Ha6opauTome «3JI€KTvaO60py,Z[OBaHI:IC [IpoekTop, sKpaH; CTOIBI yUEHUUECKHE
CTAaHUUHI U NOACTAHUUI NTPeIIPUATHII. JIBYXMECTHBIE , CTYJIbsl Y4EHUYECKHE, CTOJI




HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NpPaKTHYeCKHUX U JIaDOPaTOPHBIX 3aHATHI,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)
YyeOHast ayuTopust 17151 IPOBEICHHS MPENoAaBaTeIbCKUM, CTYJ
3aHITHIA CEMUHAPCKOTO TUMA. Y4yeOHas MpenoaBaTesIbCKui, J0CKa Ay JUTOpHAs
ayAUTOPHS JJIsl KypCOBOTO MPOECKTUPOBAHUS (MenoBast), CTeHIbI YHUBEPCATbHBIN
(BBITIOJIHEHUST KYPCOBBIX paboT). YueOHas 1ab0paTOpPHEIH, CTEH/T
ayAUTOPHS JJIsl TPOBEACHUS TPYIIIOBBIX U JIEMOHCTPAIIMOHHBIH., CTOJ
WHIWBUIYAIbHBIX KOHCYJIbTAIUi. YueOHas KOMIIBIOTEPHBIN OHOMECTHBIH, [1K,
ayIUTOPUS AJI IPOBEACHUS 3aHIATHI JKaII03u
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
arrecrarun.(9-203)
[Tomenenue 17151 CaMOCTOSITENILHOM pabOThI Crosbl y4EHUUECKUE, CTYIIbs
3 crynerros (I'-401) yuenudeckue, [IK ¢ BbIxoq0M B ceTh

WNHuTtepHer




