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TpynoeMKkocTb B 3a4eTHBIX eTHHHIIAX 8 cemecTp - 6
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UHAUBUYaJIbHBIE 8 cemecTp — 4 yaca

CamocrosiTeIbHasi padoTa
P 8cemectp — 111,74yaca

BKJIIOYas:
PI'P

KypCOBBIE MPOEKTHI (paboTh) 8 cemecTp — 51,7 yaca
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1. HEJIA 1 3AJAYU OCBOEHUSA JUCIUITJIMHBbI
Llesib10 OCBOCHUSI AMCHUIIMHBI SIBIIsETCS (POPMUPOBAHKME 3HAHUH 110 BOIPOCAM MPOSKTUPOBAHUS HJIEKTPUUECKHUX CETeHl.
3amayamMu JTUCHUIIMHBI SIBJISETCS:
- (hopMupoBaHHEe TEOPETUUECKOI 0a3bl, Kacarolleicsi HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIUHU, CYIIECTBYIONIEH B 00JaCTH MPOEKTUPOBAHUS

JIEKTPOIHEPIEeTHUECKUX CUCTEM U CETeH
- U3y4eHHUE METOUK MPOEKTUPOBAHUS U TEXHUKO-I3KOHOMUUYECKOTr0 0OOCHOBAHMSI MPUHATHIX PEIIEHUH P MPOSKTUPOBAHUN HOBBIX WU

pa3BUTHHU (PEKOHCTPYKIIMK) CYLIECTBYIOIIUX CUCTEM U CETEH;
- YCBOEHHE, METOAMK pacuéTa mpu BeIOOpe 000py10BaHMs MOJICTAHLIUI, a TaK)Ke pacuéTa M aHAJIN3a PAa3IUYHBIX PEKUMOB pabOThI

JIEKTPOIHEPTETUUECKUX CUCTEM U CETEHl.

@opmupyemble 'y OOyyarolerocss KOMIETeHIMHM U 3alIJaHUPOBaHHbIE pe3yJbTaTbl O00y4YeHHsl [0 JUCLUIUIMHE,

HHIMKATOPAMHU JAOCTHUKEHUS KOMIIeTeHINIi:

COOTHCCCHHBIC C

Koa 1 HauMeHOBaHHEe KOMIIETEHIIHHI

Koa n HanmeHoBaHHe HHAUKATOpa
JAOCTHIKCHHUS KOMIICTCHIIHHA

3aniaHnpoBaHHBIE Pe3yIbTAThI 00yYeHHs

OIIK-3. Crioco0OeH UCII0ab30BaTh
METO/IbI aHAJIN3a U MOJICITUPOBAHUS
JNEKTPUUECKUX Lenel U

QJICKTPUICCKUX MAIIUH

OIIK-3.1. Hcmonp3yer METOABI aHamu3a |
MOJICTUPOBAHUST JTHHEHHBIX W HEIWHEHHBIX
erei MOCTOSIHHOTO U MIEPEMEHHOTO TOKA.

3HATh:

—METOBI paciyeTa yCTAHOBUBIIUXCS PEKUMOB NIEKTPHUUECKUX CETEH
yMeTh:

— IIPOU3BOJIUTH PacyeT yCTAHOBUBILUXCS PEKUMOB JICKTPUUECKUX
ceren

OIIK-4. Criocoben HCIO0JIb30BATh
CBOMCTBa KOHCTPYKI[HOHHBIX u
DIIEKTPOTEXHUYECKAX  MaTepHajioB B
pacyerax MMapaMeTpPOB M  PEKHUMOB
00BEKTOB mpodecCHOHATBHON
NIEATEIBHOCTH

OIlK-4.1. JlemoHCTpHpyeT 3HaHHWE oOmacTeit
INPUMEHEHUS, CBOMCTB, XapaKTEpPUCTUK U
METOJIOB  HMCCJICJIOBAHUS KOHCTPYKIIMOHHBIX
MaTepHaioB, BBIOMPaET KOHCTPYKIMOHHBIE
MaTtepuaigbl B COOTBETCTBHHM C TpPeOyeMBIMH
XapaKTePUCTUKAMH JJISl  WCTIOJIb30BaHUS B
obmacTi poheCcCHOHATLHOMN NEeITeTLHOCTH.

3HATH:
— yCIIOBUSI 000CHOBAHUS M BRIOOpA BapruaHTa Pa3BUTHS
3JIEKTPUUECKOMN CeTH
YMeTh:
—  NOpOU3BOIUTH
3JIEKTPOOOOPYIOBAHUS

BEIOOp ® TmpoBepky TpoBogoB BJI  wm




2. MECTO JUCIUITJIMHBbI B CTPYKTYPE OBPA3OBATEJILHOI
IMPOI'PAMMBI BO

JlucuumuinHa OTHOCUTCS K dYacTd  (OpMHUpPYyeMOl ydacTHUKaMH 00pa3oBaTeIbHBIX
OTHOIICHUH, OJoKa JUCHUIUIMH | 1O HampaBjieHW0 moArotoBku bakamasp 13.03.02
DJeKTpoIHepreTuka M 3JIEKTPOTEeXHUKA (Mpoduin: DNeKTpoIHEPreTHIeCKUe CHCTEMBl U
1M pOBbIE TEXHOJIOTUN).

JuctunnuHa ~ OasupyeTcs  Ha  3HaHUM  JAUCHUIUTMH:«TeopeTmueckue  OCHOBBI
AIIEKTPOTEXHUKNY, «OneKkTpuueckas 4acThb 3EKTPOCTaHLUN u MO/ICTAaHIU I,
«DJIEKTPOIHEPTETUUECKUE CUCTEMBI U CETHY.

J1y1st OCBOGHUS TUCIIUTIIIUHBI, 00YUYaIOIIUNACS TIOJDKEH:
3HATh:

—METO/Ibl pacueTa YCTaHOBUBIIUXCS PEKUMOB 3JIEKTPUUYECKUX ceTel

— yCJI0BUsI 0OOCHOBaHUs U BEIOOpa BapHaHTa Pa3BUTHUS JICKTPUUECKOH ceTH
yMeTb:

— IIPOM3BOAMTD PacueT YCTAHOBUBIIMXCS PEKUMOB JIEKTPUUECKUX CETEN

— IPOU3BOAMTH BHIOOP U MpoBepKy MpoBoaoB BJI u anextpoobopynoBanus

Pe?;y.]'IBTaTBI 06pa3OBaHI/I$I, MOJIYUYCHHBIC IIpHU OCBOCHUH IUCHHUILIWHBI, HCO6XO)II/IMI)I JJIA
BBIINIOJIHCHUA BBIHyCKHOﬁ pa6OTBI.



3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHbI
3.1 CTpyKTypa AMCUHUIIIMHbBI
OO611ast TPYJ0€MKOCTh JUCHUIUIMHBI COCTABIISIET 6 3a4E€THBIX €IUHMIIBI, 216 4acoB.

Pacnipenenenune TpynoeMKkocTH paszena (B 4acax) 1o BUIaM y4eOHOH
Ne Paznen nucuunimHel. o & & = paboThl Conep:xaHre caMOCTOSITENbHON pabOThI
- ®opMa NPOMEKYTOUYHOM aTTeCTalun 52 = 5 (c ykazanuem Ne ncrounuka o 1. 5.1 u
Wi (no cemecmpam) R g § 3 Konraxrnas cP | k CTpPAHHII B HEM)
2 O ["Jlex | Mp | Jla6 | KIIP | UKKII | IIA OHT-pOTb
1 | g OPMATHBHO-TEXHHYECKAs ITpopaboTka W HOBTOpEHHE JIEKIIHOHHOTO
JIOKyMEHTAIHs], UCTIONb3yeMas MpU Marepuaa.
MIPOEKTHPOBAHUH IIEKTPHUICCKUX 14 8 2 12 syuenne mareparypbl
cereit.CXxeMa pa3BUTHS IEKTPUUYECKOI [1]¢265-271,[3] c 82-87.
cetn 22C
2 | PacuéThl peXUMOB TIPH ITpopaboTka W TOBTOpEHHE JIEKIIHOHHOTO
MIPOEKTUPOBAHUH PA3BUTHUS 44 3 4 3 16 12 Marepuana.
JJIEKTPOIHEPTETUYECKUX CUCTEM U Wzyuenue nutepatypsl [1] ¢ 77-149, [2] ¢
cereil 31-40.
3 OBOCHOBaHHE H BHIGOP TPOBOIHHKOB [IpopaboTka ¥ TOBTOpEHHE IEKIIMOHHOTO
JMHUH 3JIeKTponepenay 18 8 2 4 12 MaTepuana.
W3zyuenue aureparypsl: [1] ¢ 282-301.
4 Br16op Mecta pasMernieHus IIpopaboTka W TOBTOpEHHE JIEKIIHOHHOTO
MOJCTAHIUU U CXEMBI DJIEKTPUYECKHUX 16 8 4 - 12 Marepnana.
N Wzyuenue nureparypsl: [1] ¢ 301-327, [2]
COCIMHEHUI
c27-32.
5 TexHUKO-3KOHOMUYECKHE KPUTEPUHU IIpopaboTka U TMOBTOpPEHHE JIEKIIMOHHOTO
BEIOOpA BapHaHTa Pa3BUTHUL 20 8 4 4 12 Marepuana.
SJIEKTPUUYECKON CEeTH W3yuenne qutepatypsl: [2] c. 271-279.
OK3aMeH MPOBOJUTCA B MUCEMEHHOI
Ok3ameH 36 8 2,5 33,5 ¢dopme 110 Ouneram
COTJIACHO MPOTpaMMe 3K3aMeHa
KypcoBoii poekt/padora 72 8 16 4 0,3 51,7 CorsacHo rpadhHKy BITOJIHCHHS
Hroro: 216 16 16 16 16 4 2,8 | 111,7 33,5

IIpumeuanue:Jlex — nexuuu; [Ip — npaktuueckue 3ansaTtus; JIab — maGopaTtopusie paboTsl; KIIP — aynuTopHble KOHCYJIBTallMU MO KYypPCOBBIM
npoekTtam/padoram; MKKII — wHIuUBUAyadbHBIE KOHCYIBTAllMM IO KYPCOBBIM Tpoekrtam/paboram; IIA — mpomexyrounas arrecramus; CP —
caMOoCTOsITeNIbHas paboTa CTy/eHTa.




3.2. KpaTkoe coaep:kaHue pa3jejoB
8 cemecTp
1. Hopmamueno-mexunuueckas 00OKYMEHmMauus, UCHOIb3VeMas npu nPoeKmupo8anu
anexkmpuyeckux cemeu. Cxema pazsumus dnekmpudeckou cemu II3C
HopmaTtuBHO-TeXHHUYECKAsT TOKYMEHTALMs, UCIOJb3yemMasi IpH MPOCKTUPOBAHUU PA3ZBUTHUSA

DHEPrOCUCTEM WU JJEKTpuuecKux ceredd. OOmmue cBeJeHHs O INPOEKTUPOBAHMM. 3aJaHUE Ha
npoekTupoBanue. [IpoektHas tokymeHTanus. Pabouas tokymeHTanus.

2. Pacuémui pesicumos npu npoekxmuposanul pazeumus 21eKmpo3IHepeemuyeckux cucmem u cemeltl
O06ocHoBaHuE Pa3BUTHUA  DJICKTPOOHCPICTUYCCKUX  CHCTCM. Pacuértnr PEXKUMOB TIpHU

IMPOCKTUPOBAHNN Pa3BUTHA SJICKTPOIHEPTCTUUCCKUX CUCTEM u CeTeH. HpI/IMeHeHI/Ie
ClricnuaJIn3npoOBaHHBIX IMpOrpaMMHBIX KOMIIJICKCOB npu IMPOCKTUPOBAHNU pa3BUTHUA
QJICKTPOIHCPICTUICCKUX CUCTCM.

3. Obocnosanue u 8b160p NPOBOOHUKOE TUHULL DAEKIMPonepeoay
ObocHOBaHKE U BHIOOP MPOBOJHHUKOB JMHUMN dJIEKTporiepeaad. MexaHudyecKne Harpy3kd Ha

IIPOBOJA BO3AYIIHBIX JIMHUHN. Pacuer crpen nposeca. BriOop HM301TOPOB M JTMHENHHON apMaTyphl
IIPYU IPOEKTUPOBAHUH BO3yIIHBIX JIMHUN.

4. Bvibop mecma pazmeuienus noOCMAHUUY U CXeMbl JNeKIMPUYECKUX COeOUHEHUL
BLI60p MCCTa Pa3sMCHICHUA HOACTAHLIUMHU U CXCMBI 3JICKTPUYICCKUX COE€IUHECHUH. BLI60p u

NpOBEpPKa 3NIEKTpHUecKuX amnmapatoB. OOocHOBaHHME CHOCOOOB OrpaHHYEHHSI TOKOB KOPOTKOTO
3aMbIKaHUSI.

3. Texnuxo-akonomuyeckue kpumepuu 6b100pa 6apuanma pa3eUmus 21eKmpui4ecKol. cemu
OCHOBHBIE TEXHUKO-DKOHOMHUYECKHME IOKa3arenu. Kpurepun nNpuHATHS peElIEHUs Ipu
IIPOEKTUPOBAHUU DJIEKTPUUECKUX CETEH.

3.3. Tembl NpakTHYECKUX 3aHATHI

8 cemecTp
1. PacueT cxembl ¢ OTHUM UCTOYHMKOM NHUTaHUA (4 yaca);
2. Pacder cxembl ¢ IByMs HCTOYHHKAMHU NMUTaHUS (4 daca);
3. Bri6op npososoB BJI u tpancdopmartopos (4 gaca);
4. O6ocHOBaHNE BapUaHTa Pa3BUTHS YHEPTOCUCTEMBI (4 Haca).

3.4. Tembl 1260paTOPHBIX padoT
8 cemecTp
1. Onpenenenue NpUBEACHHOMN U pacueTHOM Harpy3ku(2 Jaca);
2. Pacuer pexnma pazomkuyToit cetu B [IK RastrWin3(2uaca);
3. Pacuer pexxuma 3amkHyTOM cetu B [1IK RastrWin3(4 yaca);
4. Pacuet pexxnma cetu ¢ 1Byms ucrounnkamu nutanus B [IK RastrWin3(4 gaca);
5. Pacuer pexxuMoB ceTeil ¢ pa3HbIMU HOMHHAIBHBIMU HanpspkeHussMu B [1K RastrWin3(4 gaca)

3.5.PT'P
PI'P y4eOHbBIM MJIaHOM HE TPEAyCMOTPEHBI.



3.6TemaTnka KypCcOBBIXIIPOEKTOB/KYPCOBBIX padoT

8 cemecTp

KypcoBas padora Ha temy «IIpoexktupoBanue paifOHHON JIEKTpUUYECKON ceTn» (10 BapUaHTaM)
I'paduk BbINOJHEHHs KYPCOBO# padoThI:

Vueomsiipens | 1|23 [4|5]6]7][8]9]10]11]12]13]14]15]|16] 3auernas
Pa3nen 3amura
KypCOBOMPaOOTHI 1 2 3 4 KypCOBOI1

paboThl
O6beM paziena, % 45 20 25 10 —
BrinonHeHHbIM
obven 45 65 90 100 -
HapacTaoIIM
uroroM, %
Howmep .
pasena Pasnen kypcoBoiipaboTsl
1 Pacuer pe:xMOB BapHAaHTOB Pa3BUTHS CETH
2 O6ocHOoBaHNE BbIOOpA BapuaHTa PA3BUTHUS HJIEKTPUIECKON CETH
3 Bri6op cxem PV u tpancdopmaTopoB Ha MOJCTAHIMSIX
4 O60cHOBaHME BHIOOpAa KOMMYTAIIMOHHBIX allapaToB




3.7. CooTBeTCTBHE Pa3/1e/10B JMCUMIIMHBI M (POPMHUPYEMBbIX B HUX KOMIIETeHIHM I

3arIaHuPOBaHHBIE PE3YJIHTATHI 00YUIEHHUS 110 Kozpt uaaukaropos | Homep pasmena AUCIUIUTAHBL
O11eHOYHOE CPENCTBO
JUCTIUILIINHE (B cootBercTBUM ¢ 11.3.1)
(TMIT ¥ HAMMEHOBaHNE)
(B cOOTBETCTBUH ¢ pazuenoM 1) 1 2 3 4 5
3HaTh:
X OTYeT 1Mo MPaKTHYECKUM
— METO/Ibl pacueTa yCTAaHOBUBLIUXCS PEKUMOB
ABL P y o p OIIK-3.1 paboram Ne 1,2, sx3amen
AJIEKTPUIECKUX CETEH
— yCJIOBUSl 0OOCHOBaHUS U BbIOOpa BapuaHTa X X Tecr 1,
Pa3BUTHS AIEKTPHUUECKOU CETH OIIK-4.1 Orer no npaxTuieckoi

pabote 1, KonTponbHas
pabota Ne 4, sk3amMeH

YMeTh:
— OPOU3BOJAUTH PACUYCT YCTAHOBUBIINXCS PEKHMMOB X Konrtpomnbnas padora 1, oTuet
NEKTPHYCCKUX CeTeil OIIK-3.1 abopaToOpHBIX PaboT, IK3aMEH
OTueT 1Mo NPaKTUYECKUM
— IIPOU3BOAUTE BEIOOD U IIPOBEPKY IMPoBOa0B BJI u X X
P b 1 HPOBEPIY TP OIIK-4.1 paboram Ne 3,4, KonTponbHsle

3JIEKTPOOOOPYMOBAHMS paGoTsl Ne 2,3, oK3aMeH




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHAJIbI
I TEKYIIETI'O KOHTPOJSA YCIHEBAEMOCTH MW HPOMEXYTOYHOU
ATTECTAIMH 11O JUCHUIIJINHE

4.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH 10 JMCIUILIHHE:
8 cemecTp
— TECTUPOBAHUE:!
1.HopMaTuBHO-TeXHHUECKass  JTOKyMEHTAalUs, MCIOJb3yeMass TMpU  MNPOEKTUPOBAHUU
NEKTPUYECKUX CETEN;
— KOHTPOJIbHBIE PabOTHI:
1.PacuéTsl pe’KuMOB NpU NPOEKTUPOBAHUU DJIEKTPUUECKHUX CETEH
2.Bb160p MpOBOIHUKOB JIMHUN AJIEKTporepeaay
3.Bbei0op MecTa pazMelieHus MoACTaHIuN
4. O0ocHOBaHue BbIOOpA BapHaHTa Pa3BUTHUS DJIEKTPUUECKON CeTH

bannpHO-pedTHHrOBas CTPYKTypa AUCIUIUIMHBI IPUBEICHA B IPUIIOKEHNN A.
banneHO-pedTHHTOBAsI CTPYKTYpa KypCOBOM pabOTHI SBIIsIETCA NMpUiiokeHueM b.

4.2. [Ipome:kyTOYHASA aTTECTANMS 10 AUCHUIIMHE (YACTH AUCHUILIUHBI):
8 cemectp
OK3aMeH.
Omnenka ompenensieTcss B cooTBeTCTBUU ¢ [lonoxkeHneM o0 OalIbHO-PEUTUHTOBON CHCTEMeE
st ctyaenToB HY «M3OM»Ha ocHOBaHHM CEMECTPOBOM U AK3aMEHAIIMOHHOW COCTABJISIOIINX.

B npunoxeHne k IMIIOMY BBIHOCHUTCS OLICHKA 3a 8 ceMecTp.

IIpumeuyanue:OneHOUHBIE MaTepuaibl MO AMCLHUIIMHE MPUBEACHBI B (POHAE OLEHOYHBIX
Mmatepuanos OITOII.

5. YYEBHO-METOINWYECKOE OBECIIEYEHUE JUCIIUIIJIMHBI

5.1. IleyaTHbIe U 3JIeKTPOHHbIE U3IAHMS:

1.JIeikuH, A.B. DnekTpudeckwe CUCTeMBI W ceTH : ydeOHumk : [16+] / A.B. JIpikuH ;
HoBocuOupckuii  rocynapcTBeHHBIM  TeXHHYECKHWil  yHUBepcuteT. — HoBocubupck
HoBocubupckuil rocyaapcTBeHHbIH TeXHUYecKuil yHuBepcuret, 2017. — 363 c. : wi., Tabn. —
(YueOnuku HI'TY). — Pexxum nocrtyna: no nmoxamucke. — URL: https://biblioclub.ru/index.php?
page=book&id=575236 (nara obpamenus: 30.11.2020). — bubnwmorp.: c. 329-332. — ISBN 978-
5-7782-3037-8. — TekcT : 37€KTPOHHBIN.

2.Pogpirnna, C.B. IIpoexkTupoBaHMe U 3KCIUTyaTalusi CHUCTEM 3JIEKTPOCHAOKEHUS:
nepeaaya, pacnpesaenaeHue, npeodpasoBanue sieKTpuyeckoit sHepruu : [16+] / C.B. Pogpirusa ;

HoBocubupckuii  rocynapcTBEHHBIM  TeXHMUeCKM  yHuBepcureT. — HoBocuOupck
HoBocubupckuii rocygapcTBeHHbIN TexHUYecKui yHuBepcuteT, 2017. — 72 c. : Ttabn., rpad.,
cxeM. — Pexumm gocryma: mo mommucke. —  URL: https://biblioclub.ru/index.php?

page=book&id=573854 (nara obpamenus: 30.11.2020). — ISBN 978-5-7782-3341-6. — Texkcr :
BJIEKTPOHHBIN.

3.JIsikun, A.B. PacnpenenutenbHble 3JEKTpUYECKHe ceTH : ydyeOHoe mocobue : [16+] /
A.B. JIpikun ; HoBocuOupckuii rocy1apcTBeHHbIN TeXHUYECKU yHUBepcuTeT. — HoBocnOupcek :
HoBocubupckuii rocynapcTBeHHbIN TexHHYeckuid yHuBepcuret, 2018. — 115 c. : wm., Tadmn.,
cxem., Tpad. — Pexmm mocryma: mo moammcke. — URL: https://biblioclub.ru/index.php?
page=book&id=576415 (nara obpamenus: 30.11.2020). — bubunorp.: c. 87-88. — ISBN 978-5-
7782-3537-3. — TeKkCT : 3EKTPOHHBIM.



4 Spom, B. A. Dnextpuueckue cucteMbl U ceTH. KypcoBoe MpoeKTHpoBaHUE : yueOHOe
nocobue / B. A. fpom, A. B. Edanos, C. C. Sctpe6oB. — Canxkr-Ilerepoypr : Jlanp, 2020. —
172 ¢. — ISBN 978-5-8114-5161-6. — TekcT : 3neKkTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubnmuoteunast cuctema. — URL: https://e.lanbook.com/book/147106 (mata oOparieHus:
30.11.2020). — Pexxum nroctymna: Aisi aBTOPU3. OJIb30BATENECH.

5.2)TunieH3M0HHOE ¥ CBOOOHO PACHPOCTPaHsieMOeNPOrpaMMHoOe odecneyeHne:
1. MicrosoftOffice
2. Mathcad 15
3. RastrWin3

5.3. UnTepHeT-pecypchl, BKIOUYasi NpodeccHOHATbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMBI:

VYuusepcurerckas napopmanronHas cucrema «POCCHUSA» https://uisrussia.msu.ru

CnpaBouno-mipaBoBas cuctema «Koncynprant+» http:// www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «['apant» http://www.garant.ru

bazananneix Web of Science https://apps.webofknowledge.com/

baza gannbix Scopushttps://www.scopus.com

[TopTan oTkpbITHIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza OTKpbITBIX JaHHBIX MuHUCTEpCTBA TpyJa M CONUAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoii anektponnoi 6ubianoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX npodeccCHOHANBHBIX CTaHAAPTOB MUHHCTEpPCTBA TpyAa M COLMAIBHOMN
3aIIUTHI P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

ba3el nanapix MuHHCTEpCTBa 3KOHOMHUYECKOTo pa3ButTust PO http://www.economy.gov.ru

baza otkpeIThIX naHHBIX Pochuumonutopunrahttp://www.fedsfm.ru/opendata

OnektpoHHas 6a3a qaHHbIX «3marenscTBo Jlanpy» https://e.lanbook.com

denepanbHas rocyJapcTBeHHas HH(pOpMaIMOHHasA cucteMa «HannoHanbHas 3JeKTpOHHAsS
oubmmoTeka» https://H306.pd

HanmonaneHblit moptan onnaitn o0yuenust «OTkpbeiToe oopa3oBanue» https://openedu.ru

OnektpoHHas 6a3a qaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbubiii caiit ®depepalbHOrO areHTCTBa MO TEXHUYECKOMY DErYJIMPOBAHUIO U
Metposioruu http://protect.gost.ru/

OnexrponHas oubnuorexka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIMHbBI

Jlekuu TPOBOIATCA B YYEOHBIX AyIUTOPHUSAX, CHAOXKEHHBIX MYJIBTUMEIUHHBIMU
CpeACTBaMHU JUIsl WHTEPAKTUBHOTO OOYy4YeHHMs, OOOPYJOBAaHHBIX HATJSAHBIMH MOCOOUSIMHU,
o0opysoBaHHMEM JuId T[OKa3a oOOydyaroluX  MaTepuasioB  (TEJNEeBU30p),  CpPEACTBAMHU
3BYKOBOCIIPDOM3BEAICHUS, JOCKOM  ayIJUTOpHOW, 00OpyHOoBaHMEM [UId  MpEACTaBICHUS
Mpe3eHTalni (T1a3MeHHas MaHeNb, IEPCOHANbHBIN KOMIBIOTED).

JlaGopaTopHble 3aHATHUS TPOBOAATCS B KOMIIBIOTEPHOM KJacce C MPUMEHEHUEM
nmporpaMMHoro  komruiekca  RastrWin3.  HeoOxoaumoe  mporpamMMHOe — oOecrieueHue:
MicrosoftOffice, Mathcad 15.



IIpuniaoxenneA

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA ANCHUIIIMHbI
[TPOEKTHUPOBAHMUE DJIEKTPUYECKUX CETEU

(Ha3BaHME JUCIUILINHBI)

8cemectp
IlepeyeHb KOHTPOJBLHBIX MEPONPUATHH TEKYIIEro KOHTPOJS YCIeBAeMOCTH IO
AUCHUILINHE:
KM-1 Tect «HopmaTuBHO-TeXHUYECKAs TOKYMEHTAIMS, UCIIOJIb3yeMasi IPU TPOCKTUPOBAHUH
3JIEKTPUUYECKUX CETEI
KM-2 KontpoasHas pabora «Pacd€Tsl pe>KMMOB TIPHU MPOSKTUPOBAHUH IJICKTPHUECKUX CETEH»
KM-3  KoutponsHas pabota «BsiO0p MPOBOIHUKOB JTUHUN 3IIEKTPOTIEPEIaA»
KM-4 KontponsHas pabota «Bberoop Mecta pa3MenieHus MoACTaHII
KM-5 KonTtponsHas padora «O60cHOBaHHE BBIOOpa BapHAHTa PA3BUTHS SJICKTPUUECKON CETH»

Buja npoMexyTOYHOM aTTeCTAlMU — YK3aMEH

TpynoemkocTs auctumumHabl = 53.¢. (6e3 yuera KII/KP)

Homep | Paznmen WNunexc KM: | KM -1 | KM-2 |KM-3 | KM-4 | KM-5 | Ok3ame
paszgena | JUCLUUILUIMHBI H

1 HopmaTtuBHO-TeXHHUYECKass
JOKyMEHTAIHs, UCIIOIb3yeMast
IIPU IPOEKTUPOBAHUU
NEeKTpuYecKux cereil.Cxema
Pa3BUTHUS ANEKTPUUECKON CETU

90C

2 Pacuérel pEXUMOB npu
IIPOCKTUPOBAHUU pa3BUTHUA
JJIEKTPOIHEPIETUUECKUX CUCTEM H
ceTen

3 O6ocHoBaHME 71 BBIOOD
MIPOBOHUKOB JTMHUAR + +
NIeKTponepeaay

4 Bri6op MecTa pa3MeleHus
IIOACTAHIIUH " CXEMBI + +
AJICKTPUUECKUX COEAUHEHUN

5 TeXHUKO-D)KOHOMUYECKUE
KpUTEpUU BbIOOpA BapuaHTa + +
Pa3BUTHS DICKTPUUECCKON CETH

[\

MuHnManeHEIM 6amt 3a KM 10 9 9 10 20

MaxkcumansHbii 6amt 3a KM 4 15 13 13 15 40




BAJIJIBHO-PEUTUHI'OBASI CTPYKTYPA
KYPCOBOUPABOTHI ITO JUCHUIIJIMHE

ITPOEKTUPOBAHME DJIEKTPUYECKMX CETEU

IIpunoxenune b

(Ha3BaHME IMUCLUILINHBI)

8 cemecTp

IlepeueHpr KOHTPOJIBHBIX MEPOIPHUATHM TEKYIIEr0 KOHTPOJA YCIEBAEMOCTH IO KypCOBOU

pabore:
KM-1

coOmroienne rpaduka BeimonHeHUs KP

KM-2  coGmronenue rpaduka BeimonHenus KP
KM-3  coGmonenue rpaduka BeimonHeHus KP
KM-4  coGmonenue rpaduka BeimosHennst KP u kagectBo odopmitennss KP
Tpynoemkxocts KP =1 3.e.
Homep | Pasznmen xypcoBoro Nupexc KM: KM-1| KM-2 | KM-3 | KM-4
pasnena | mpoeKTa/KypcoBOr pabOThI
1
Pacyer pe:xxuMOB BapraHTOB Pa3BUTHSI CETH + +
2 ObocHoBaHME BbIOOpA BapuaHTa Pa3BUTHUS N N
AIIEKTPUUECKON CEeTH
3 Bei6op cxem PY u tparcdopmaropoB Ha . N
MOJICTAHITUSIX
4 Oo6ocHoBaHME BEIOOpAa KOMMYTAITHOHHBIX N
anmnapaToB
MunuManbHbIH 6at 3a KM 15 15 15 15
MakcuManbHbIi 0an 3a KM 25 25 25 25




MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0sKeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEILCKHI YHUBepcuTeT « MW
®duauana PI'vOY BO «HHRY «M3I3MN» B 1. Bokckom

Hanpasaenue noarorosku: 13.03.02 DiieKkTpo3HepreTuKa M 3JIeKTPOTEXHUKA

IIporpamma 6akanaBpuarTa: JjaeKTPOIHepreTH4ecKue CUCTeMbl U IM(POBbIE TEXHOJIOTHH;
KBamndukauus (creneHb) BHITYCKHUKA: 0aKalaBp

dopma o0yueHusi: oUHasi

OIIeHO‘IHbIe MaTepUuaJibl IO TUCHUILIMHE

F1.B.20 IPOEKTUPOBAHME JEKTPUUYECKUX CETEN

Bosxexmnii 2020



OneHouHble MaTepuaibl 1O JAWCHUIUIMHE TMPEIHA3HAYEHBl JJIS OLEHKHU: JOCTHIKECHMS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTAaTOB  OOyYeHHMS 1O  JUCHUIUIMHE, JTama
(bopMuUpOBaHUS 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCIUTUINHBIL.

OneHouHble MaTepuallbl MO0 AUCLUIIMHE BKJIIOYAIOT OLIEHOYHBIE CPEACTBA JJISl MIPOBEICHUS
MEpOIPUATUHI TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTECTALMM.

OneHovHbIE CpencTBa JUIsl OLEHKH 3aIUIAHMPOBAHHBIX PE3YJIbTAaTOB OOYYEHHS II0
JUCUUIIIINHE, COOTHECEHHBIX ¢ MHAMKATOPaMH JOCTUKEHUS KOMIIETCHIIVIM:

Kombl
3arIaHupOBaHHBIC PE3yIbTATHl 00YUEHHSI 110 WHJIMKaTOPOB OrneHo4Hoe CpeacTBO
JMCIATIINHE JIOCTHIKEHHUS (TMIT ¥ HAUMEHOBAHUE)
KOMIICTCHIIUHU
3HaTh:
OTt4er 1o NpakTUYECKUM
— METO/JbI pPacyeTa yCTAHOBUBIINXCS PEKUMOB OIK-3.1 pabortam Ne 1,2, kypcoBas
AIIEKTPUYECKUX ceTeil paboTa, 3K3aMeH
— ycnoBUsi 000CHOBaHMS M BRIOOpa BapraHTa Tecr 1,
Pa3BUTHS IEKTPUUECKOUN CETH OT4er no NpaKTUYECKON
OIlK-4.1 pabote 2, KonrponbHas
pabota Ne 4, kypcoBas pabora,
HK3aMEH

YMeTh:

Kontposbnas paboTa 1, otuer

OIIK-3.1 1ab0paTOPHBIX padoT,

KypcoBas paboTa, IK3aMeH
OTyer Mo NPakKTUYECKUM

— TIPOU3BOANTH BHIOOP M MPOBEPKY MPOBOJIOB pabotam Ne 3,4, KoHTpOJbHBEIE

OIlK-4.1
BJI u sanexTpoobopynoBanus pabotel Ne 2,3, kypcoBas
pabora, SK3aMeH

— IPOU3BOAUTH PacyeT YCTaHOBUBIIMXCS
PEXKHUMOB JNEKTPUUYECKUX CETeH




Coz(ep)lcafme OLICHOYHBLIX CPEACTB. Ilkana u KPHUHTECPUH OLICHUBAHUSA

Tect Nel «HopmaTuBHO-TEXHHUYECKAs! JOKYMEHTALMSL, UCIIOJIb3yeMasl IpU
IIPOCKTUPOBAHUU DIICKTPUUYECKUX CETEI»

. Ilepeunciure cocTaB pa3fenoB MPOEKTHOM JOKYMEHTAallMM Ha CTPOUTEIBCTBO JIMHUHU
3JIeKTpoIepeaad

. Uto cornacuo IlocranoBnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3neioB NPOSKTHOW JIOKYMEHTAIlMM M TPEOOBAHUSAX K HX COJACPKAHUIO»
conepxut paznen «lloscHuTenpHas 3anmucKa?

. YUrto cornacHo I[locranosnenunto Ilpasutenscta PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3neioB NPOSKTHOW JIOKYMEHTAIlMM W TPEOOBAHUSAX K HX COJACPKAHUION
coaepxut pazzaen «IIpoekT nosocer oTBOAA»?

. Uto cornacuo Ilocranosnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pas3zeNoB NPOEKTHOW JOKYMEHTAllUM M TPeOOBAaHUAX K HX COJCPKAHUION
coiepkuT pazaen «TexHonornyeckue u KOHCTPYKTUBHBIC PEIICHUs] TMHEWHOTO 00BEeKTa»?

. YUrto cornacHo I[locranosnennto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3ielioB IPOCKTHOM JAOKYMEHTAlMM W TPeOOBaHUSIX K HX COJICPIKAHHIO»
COJICP)KHT pa3feNl «3HaHus, CTPOCHUS U COOPYKCHHS, BXOJAINIUE B WHPPACTPYKTYPY
JUHEHHOTO 00BEeKTa»?

. Urto cornacHo Ilocranosnennto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3nenoB NPOSKTHOW MOKYMEHTAIlMM M TPEOOBAHUSX K HMX COJEPKAHHUION
conepxut pazaen «II[poekT opraHuzanuu CTpOUTENLCTBA» ?

. Uto cornacuo IlocranoBnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pex. ot 23.01.2016)
«O cocraBe pa3aeioB TPOSKTHOW JOKYMEHTAIMM W TPEOOBAHUSAX K HX COJACPKAHUIO»
conepkut pazaen «IIpoekT opranu3anuu padoT Mo CHOCY (AEMOHTaXYy) JIMHECHHOTO 00BbeKTa?

. Uto cornacHo Ilocranosnennto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3aeioB NPOSKTHOW JOKYMEHTAIlMM W TPEOOBAHUSAX K HX COJACPKAHUIOM
COJICPXKUT pazzesl «MeponpusTHs 10 OXpaHe OKPYKAIOIICH Cpebi»?

. Uto cornacuo Ilocranosnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pea. ot 23.01.2016)
«O cocraBe pas3aeioB NPOSKTHOW JOKYMEHTAIlMM M TPEOOBAHUAX K HX COJACPKAHUIOM
COJICPXKUT pazzaesl «MeporpusTHs 1o 00eCIIeUEHUIO MOKAPHOU 0€301TaCHOCTHY?

10. Yro cornacHo [locranoBnenuto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)

«O cocraBe Pa3aciioB HpOCKTHOI;'I JOKYMCHTAllUU U Tpe6OBaHI/I$IX K HX COIACPKAHUIO»
COACPIKUT pa3acia «Cwmera Ha CTpOI/ITeJ'IBCTBO»?

IIo pe3yiibTaTaM TECTUPOBAHUS BBICTABJIISICTCS:

— 6 6ayoB, eciu MpaBWILHO BhINoJHEHO 100% 3amanus.
— 5 GayoB, eciy MPaBUIILHO BBHITIOJHEHO HE MeHee 85% 3a1anHus;
— 4 Gayna, eciy MPaBUJIBHO BHITIOJIHEHO He MeHee 70% 3amanus.

KourtpoJanuas padora Nel.

Tema: Pacu€Thl pe:KMMOB MIPHU MPOEKTUPOBAHUN DIEKTPUUECKUX CETEM
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Pacuer mepeTokoB MOIIHOCTH IPOM3BECTH, UCIIOJB3Ys MPOrpaMMHBIN KomIuieke RastrwWin3.

ITo pe3ynbraramM KOHTPOJIBHOW pabOTHI BHICTABJISETCS:
— 6 6ayutoB, eciu nMpaBWIIbHO BbIMoJHEHO 100% 3amanus.
— 5 GayoB, eciv MPaBUIILHO BBHITIOJHEHO HE MeHee 85% 3a/1anus;
— 4 Gaya, eciy MPaBUIIBHO BHITIOJIHEHO He MeHee 70% 3amaHusl.

KonTpoJjbHasi padora Ne2.
Tema: BeiOOp IIpOBOIHUKOB JIMHUN 3JIEKTPOIIEpeaay

BeiGop cedeHuii NpOBOAOB JHMHUII 3JEKTpoNepesaud IPOU3BOAUTCS MO BEJIUYUHE
9KOHOMMYECKOM INIOTHOCTH TOKa F;K. MM?:

E — max ~ ®1 " 0
I '

e I ipqx — JTHTENBHBII TOK 10 JINHUK B HOPMATBHOM PEXHME MAKCHMAIbHBIX HAIPY30K, A;
Jox — IKOHOMITUECKas IIOTHOCTD TOKA (fo, = 1,1 A/MM? npu Ty, = 4800 9);
(7 — k0d(DUIMEHT, YIUTHIBAIOIMI U3MEHEHUE HATPY3KU B IEPCHEKTUBE SKCILTyaTalluK
5



miann (&1 = 1 nana muemii manpsokernem 110-220 kB n @4 = 0,9 nna munwmit manpsoxenuem
500 xB);

'+ — KO03(pPHUIMEHT, YIUTHIBAIONIUI TUIOTHOCTh rpaduKa Harpy3ku paiiona (t; = 1,05
nput Ly = 48004, K, = 1).

PaccunranHoe ceueHue MPOBOIOB OKPYTIISETCS 10 OiysKaiiero CTanaapTHOTO.
BriOpanHoe cedyeHHe TOUICKUT MPOBEPKE IO HArpeBy NpH MPOTEKaHWH TOKAa B Hamboiiee

TSDKEJIOM  TOCleaBapuiHOM pexxkuMe. [Ipu mpoBepke TOK B IIOCICAaBAPUMHOM  pEKUME
CPABHUBAETCS C TOIYCTUMBIM.

[To pe3ynbraramM KOHTPOJIBHOUM paOOTHI BHICTABIISETCS:
— 6 6auIoB, eciii paBWIILHO BhITOHEHO 100 % 3amanms.
— 5 6aioB, eciu MPaBUIILHO BBHITIOJHEHO HE MeHee 85 % 3amanus;
— 4 Gan, ecnu MPaBWIBHO BBITIOJIHEHO He MeHee 70 % 3amanus.

Koutpoanuas padora Ne3.
Tema: Beibop MecTa pa3MeIleHus MOICTAHIINN

Jlano: rermian 3x2 KM ¢ CHJIOBBIMH Harpy3kaMu 1exoB (1 k1. = 0,1 km)

[Tapamertp Howmep niexa

111 112 13 114 115
P, kBt 100 160 1000 400 25
X, kKM 0,6 1,45 2,4 1,55 0,4
Y, kM 1,45 1,25 0,9 0,55 0,4
cosS ¢ 0,7 0,75 0,9 0,8 0,6
Tpebyercs:
° onpenenuTs kKoopauHatel [[OH akTUBHBIX;
. onpenenuTs koopauHatel [[OH peakTHBHBIX;
. HAHECTH JIaHHBIC HA T€H IUIaH.
Pewrenne:
. HaHnocsarcs Ha reHmuiad 1eHTpbI dnekTpudeckux Harpy3ok (LIEH) kaxmoro nexa (puc. 1),
MaciTad reamiada My = 0,2 KM/cM.
J OmnpenenstoTcst paAnyCchl KPYroB akKTUBHBIX U PEAKTUBHBIX HArpy30K, HCX01s U3 MaciiTaba
TeHIIaHa.
J Omnpenensercs MacmTad akTUBHBIX (Ma) HArPY30K, UCXO0/1 U3 MaclITaba reHIiaHa.
[Ipunumaercs nns Haumenbiieid Harpysku (115) pamuyc Ras = 0,1 kM, Torma

P 2

= 769 kBTt /KM’

m, = -
7RL  3,14- 0,12

[punnmaercst m, = 800 kBt/rm>,

Onpepensiercs paauyc sl HauOObIIeH HATPY3KU IPH IPHHATOM MacLITade

|| P, || 1000

1‘|?Imﬂ NI 3,14 - 800

HaHeceHHe Harpy30K Ha I'CHIIJIaH B JAHHOM MaCIJJTa6e BO3MOJXKHO, MaCI_HTa6
YTBEPIKIAACTCSL.

OrnpeessioTest paanyCchl KPYroB JUTsl OCTaTbHBIX HATPY30K:
_ [
Ry = |

ot *q mmg

R, .= = 0,63 kM

R, =2-1072/P..



me = 0,2 kM/cM
201 1, = 800 KB1/kM’
myp = 800 KBap/KM
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Kaprorpamma Harpy3ox

OmnpenessiroTcs peakKTUBHBIE HAIPY3KH KaXKI0TO IeXa U3 COOTHOIICHUS
¢; = P;tgy,,
rj1e tg@; onpeneNsTcs mo cosdi.
Pesynbrarsl 3aHOCATCS B « CBOIHYIO BEIOMOCTD HArPY30K IIEXOBY.
OmnpenessiroTes paauychl KPYroB IS PEaKTHBHBIX HArPY30K IPH TOM e MaciiTade, T.e. pH
m, = 800 Keap,/KM~ 1o Gopmyie
—a.10-2 A
R, =2-107%/q,.
Pesynbrarhl 3aHOCATCS B «CBOIHYIO BEIOMOCTh HAIPY30K IIEXOBY.
Harpy3ku kpyramu HaHOCSTCS Ha TCHILJIaH, aKTHBHBIC — CILIOIITHON JTHHUEH, pEaKTHBHBIC —

LITPUXOBOM.

Onpenensitorcs yeaoBHbie LIDH akTUBHOM U peakKTUBHOM:
e PX, _ 100-06+ 160-1,45+ 100024+ 400-1,55+ 25-04

Xao = n =2 KM
=1 F; 100 + 160+ 1000+ 40 + 25
—,PY¥, 100-1,45+160-1,25+1000-0,9 +400-055+25-0,4
Yoo = — = = 0,88 kM
=1 F; 100 + 160 + 1000 + 40 + 25
Bomusu Touku 4(2,0;0,88) paconararot I'TIIT.
¥ 2-,QX, 102-06+141-145+480-2,4+300-155+33-04 53
= = = 4,2 KM.
> ) 102 + 141 + 480 + 300 + 33
v Xh,QY, 102-1,45+4+141-1254480-0,9+4 300-055+33-04 088
= = = U, KM,
XY 102 + 141 + 480 + 300 + 33

Bo6mu3u Touku B(2,3;0,83) pacnonararor KKY wnu cuaxponnsiii komnencatop (CK).
CocraBnsieTcs kKapTorpaMma Harpy30K JJisi BCEro MPeANpUaTrs U HAaHOCATCS
CBoJ1Hast BEIOMOCTh HAarpy30K II€X0B

ITapamertp Howmep niexa

11 112 113 114 115
P, kBt 100 160 1000 400 25
R, xm 0,2 0,25 0,63 0,4 0,1
cos ¢ 0,7 0,75 0,9 0,8 0,6
tg ¢ 1,02 0,88 0,48 0,75 1,33
Q, xBap 102 141 480 300 33




R,, kM 10,22 10,25 | 0,44 0,35 0,11

R

NunuBunyanbHble 3a1aHUA

Bapuanr | 111 112 113

PL,kBt | X1 | Y1 |cos¢ | PoxBr | Xo | Y2 [cosé | Ps,kBr | X3 | Yz | COS
1 680 | 09| 0,3] 0,9 780 0,8] 09| 0,88 330 1| 0,7| 0,83
2 1150 | 1,2| 04| 0,91 480 | 04| 0,8| 0,82 1140 11 09| 0,92
3 1090 | 0,3] 0,3| 0,89 330 0,2] 0,7]| 0,96 770 0,8] 1,3| 0,89
4 470 | 1,1| 0,2| 0,79 110 0,1] 05| 0,83 1200 | 05| 09| 0,83
5 840 | 0,8| 0,7| 0,94 200 1,1| 0,9| 0,99 200 1,1] 1,3| 0,79
6 60| 1,1| 06| 0,79 1150 1,1| 0,8 | 0,86 230 0,7] 0,9| 0,77
7 490 | 05| 0,6 0,89 830| 08| 0,6 | 0,79 170 | 05| 1,1| 0,91
8 170 | 0,8| 0,3| 0,91 590| 0,2| 0,5| 0,79 990 | 0,1| 04| 0,94
9 1150 0,7 0,1 | 0,84 910 | 0,9| 0,6 | 0,94 380| 0,2] 0,6| 0,96
10 720 | 0,3] 0,3| 0,97 1160 | 0,1| 0,7 | 0,88 1080 | 0,2| 0,1| 0,78
11 60| 0,2| 0,3| 0,79 1160 | 0,1| 0,2 | 0,82 1090 | 05| 05| 0,98
12 730| 04| 05| 0,82 330 05| 0,1] 0,96 400 1| 0,2] 0,99
13 970 | 0,2] 0,8| 0,95 1080 | 0,3| 0,8| 0,89 1050 | 0,5| 0,2| 0,78
14 350| 0,7] 0,6 0,77 870| 04| 0,8] 0,84 770 0,2] 0,9| 0,85
15 150 | 0,8| 0,8 | 0,96 800 | 03| 04| 0,77 430 05| 0,3| 0,98

[To pe3ynbprataM KOHTPOJIHHOU PAOOTHI BHICTABIISETCS:
— 6 6aytoB, ecnu mpaBwIbHO BhIMoJHEHO 100 % 3amanus.
— 5 GayoB, eciy MPaBUIILHO BHITIOJHEHO HE MeHee 85 % 3amaHus;
— 4 Gay, ecnu MPaBWIIBHO BBITIOJIHEHO HEe MeHee 70 % 3amaHus.

KonTpojbHasi padora Ne4.
Tema: O00cHOBaHME BLIOOPA BapraHTa Pa3BUTHUS DIEKTPHUECKON CETH

DKOHOMHUYECKH OoJjiee BBITOAHON Oyner KOH(MUTYypalus CeTH, WUMEIOIas HAaMMCHBIIIHE
MPUBEIEHHBIC 3aTPAThI, KOTOPBIE OMPEACISIOTCS 10 hopMyIie:

3=En-K+H,

I'ne En — HopMaTuBHBINA KODPHUITHEHT 2P HEKTHBHOCTH KAITUTATBHBIX BIOKCHHH.

1.5.1 TexHUKO-3KOHOMHUYECKOE 0OOCHOBaHHME BHIOOpA KOH(HUTYpaIMU CETH JUISl TIEPBOTO
BapHaHTa CXEMBbI

Omnpenenum KanutaabHbIe 3aTpaThl Ha BJI:

I{.?LE = Z I{m’ ’
1

Onpez[eJmM KaIlTUTAJIbHBIC 3aTPAThl Ha YUYACTKC JINHHUU JJICKTPOIICpCAAvN:

— 2 .
I{.?I - (A'I + B.?I UH:::pM + C.IIF] REDED
OHpe,ZLeJ'II/IM KalmMTAJIbHBIC 3aTPAaThl HA ITOJACTAHIIUN:

Koz = Zn (I{.ﬂ‘]i + I{"rpa' + Hh‘yl{:‘) + K,
i=1

['ne Kstai — cTOUMOCTB si9€eK pachpeieIuTeIbHBIX YCTPOUCTB;

KTpi — KOMIIEHCHUPYIOIUX YCTPOICTB;

K — MOCTOAHHAA 4aCTb 3aTpart,

N — 9ucIo mojcTaHnui, He paccmarpuBas [1C npuHSTYO 32 HICTOYHHMK MUTaHUsL. (N=6)
— 2 .

I{'r - (A'r + ETUHDD‘[ + CTSTHDMj REDED !

Exeronnsie SKCIUTYaTallUOHHBIC U3ICPKKHU HAa aMOPTU3alIHUIO U OGCJIy)KI/IBaHI/IC CCTHU:




* aa.rx + aI:I.?I aEI'JI + a‘DI‘I
M=W;+ Wy = =007 Ko 7557 Kae
F;[e dan — aMOpTI/ISaHI/IOHHHe OTYUCIJICHUA HA JINHUU 3ﬂeKTp0nepez[aqH;
Qon — OTYMCIICHHS HA 00CTY)KMBaHUE JIMHUI 3JIEKTpOIIepeIayuu;
dan — aMOpTI/IBaHI/IOHHHC OTYHUCIICHUS HA ITOACTAHIIUHA.
E)KGFOI[HI)IG 3anaTI)I Ha BO3MCIICHHNEC HOTepb aKTI/IBHOﬁ MOIITHOCTHU U 3Heprm1:
3por =3 ,-A3+37,-A37,

OHpeI[eJH/IM BCIIMYMHY IICPEMCHHLBIX ITOTCPb 2JICKTPOSIHCPT U

A =1- Z Pmax,

[To pe3ynbraramMm KOHTPOJIBHOUM pabOTHI BHICTABIISETCSI:
6 OasutoB, ecnu paBuwiIbHO BhINOTHEHO 100 % 3amanus.
— 5 6ayoB, eciy MPaBUIILHO BHITIOJHEHO HE MeHee 85 % 3amanus;
4 Gann, eciiv MpaBUIILHO BBIMTOJTHEHO HE MeHee 70 % 3amaHusl.

Oruetsl J1a0OpaTOPHBIX padoT
Otuer no JIb 1. Onpenenenne npuBeAEeHHON U paCU€THONW HAarpy3Ku

Jlst yaacTka CeTH, cXxeMma 3aMelIeHUsT KOTOPOTo MpHUBEeHA Ha PUCYHKE, COCTaBUTh PACUETHYIO
CXEMY 3aMEIICHUs] U OMNpPECIIUTh MPUBEICHHYI0 M PACUECTHYI0 MOIIHOCTH HAarpy3kud B y3ie 2.
Jluaus W1 npotsokenHocTsio 70 kM BbinosHeHa mpoBoaoM Mapku ACK-95, Bropas, W2 - ACK-
120, umeet npotskeHHOCTh S0 kM. HomunaneHoe Hanpspbkenue cetu - 110 kB, Ha moacranumm,
MOJKITIOYEHHON K Y31y 2, yctaHoBjeH TpaHchopmatop tuma TPJIH-40000 /110. MomHOCT
Harpysku coctanisieT 24 + j18 MBA.

T wy 2 wo 3 212 2 3
O ) O ﬁ J_|]| + O
V:zAﬁL Ytz Q Q\‘m Y§3

T — — —

[ ]
Sy =Py +ily Sy =Py + Q4

ITo pe3ynbraTtam otyeTa 1a60PATOPHON PAOOTHI BHICTABIISETCS:
6 6atoB, eciy mpaBuIbHO BhIOTHEHO 100 % 3amanus.
— 5 6annoB, eclii MPaBUIBHO BBHITIOTHEHO HE MeHee 85 % 3amaHus;
4 Gan, ecliv MPaBUIILHO BBITIOJIHEHO He MeHee 70 % 3amanusl.

Otuet no JIB 2. Pacuer pexuma pazomkHyroii cetu B [TK RastrWin3
PaccunTarh ycTaHOBHUBILUIICS peXUM Pa30MKHYTOM CETH: a) IPU 3aJJaHHOM HAaIPSDKEHUU B

KoH1e cetn 34,2 kB; 06) mpu 3a7aHHOM 3HAYEHUM HAINPSDKEHUS HUCTOYHMKa nuTaHus 37 kB.
Harpyska nana B MBA.



| AC-70 C AC-50 D

1 5¥m 4 ¥m |
A T1 T2
TMH- TMH-
6300735 4000/35
4+1,5 2,7+)1,5

[To pe3ynbraram oT4eTa J1abOPATOPHO PaOOTHI BHICTABIISETCS:
— 6 6ayoB, ecnu nmpaBWIbHO BhIMoJIHEHO 100 % 3amanus.
— 5 6ayoB, eciy MPaBUIILHO BBHITIOJHEHO HE MeHee 85 % 3amanus;
— 4 6an, ecnu MPaBUIBHO BBITIOJIHEHO HEe MeHee 70 % 3amanus.

Otuer no JIB 3. Pacuer pexxuma 3amknyTo# cetu B [IK RastrWin3

Paccunrtare ycTaHOBHBIIHICS peXUM B cxeMe. B y3iax 3amana npuBefeHHas Harpy3ka B MBA.
Hanpsxenue UIT 242/ kB.

0

51+j20  18+37

ITo pe3ynbraTtam otueTa 1a60pPaTOPHON PAOOTHI BHICTABISETCS:
— 6 6ayutoB, eciu nMpaBWIIbHO BhIMoJIHEHO 100 % 3amaHus.
— 5 6ayoB, eciy MPaBUIILHO BHITIOJHEHO HE MeHee 85 % 3amaHus;
— 4 Gay, ecny MPaBUIIBHO BBITIOJIHEHO He MeHee 70 % 3amxanus.

Otuer no JIB 4. Pacuer pexxuma cetu ¢ 1BymMs uctounnkamu nuranus B ITK RastrwWin3
PaccunraTe ycTaHOBMBIIMICS PEXUM B CETH, CXEMa KOTOPOM NPHUBEICHA HAa PUCYHKE. B y3max

3a/laHa TIpUBeIeHHas Harpy3ka B MBA. Hanps:keHus HCTOYHUKOB THTaHUs: mepBoro 236-e18 kB,
BToporo 240-¢/?° kB.
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%1011
@ AC-400 n AC400

60 xm 50 kM 0
12416 18+7
3815 54421
Ujp = 2366 9% % kB U;y = 240-¢ 9% kB

[To pe3ynbraram oT4eTa J1abOPATOPHOM PaOOTHI BHICTABIISETCS:
— 6 6ayuoB, ecnu nmpaBwiIbHO BhIMoHEHO 100 % 3amanus.
— 5 GayoB, eciy MPaBUIILHO BBHITIOJHEHO HE MeHee 85 % 3amanus;
— 4 Ga, ecnu MPaBWIIBHO BBITIOJIHEHO He MeHee 70 % 3amaHus.

Ot4yer nmo JIb 5. Pacuer pexuMoB ceTedl ¢ pa3HbIMM HOMHHAJIBHBIMU HanpsbkeHusmu B [IK
Rastrwin3

Paccunrarh ycTraHOBUBLIMICS peXuM B ceTH ABYyX HampspkeHuid 220 u 110 xB. BriOpats
Homepa otnaek PITH s obecrieuenust HanpsbkeHUs Ha IIMHAX MOJCTaHIMMA: nepBoi - 116 kB u
10,3 xB; BTopoii - 10,1 kB. Hanpsixkenne nctounnka nutaHus paBHo 238 kB.

44416
O
"/ 10 B

AC-400

60 Km
1AC40 AC-400 ™ 20446

30 um 40 km
67420 58-j20 ’ 1ox8
ALL15D A5
41+j12/ 19 wom 15w

33 9 28159

[To pe3ynbraTram oTueTa 1a6OpPaTOPHON PAOOTHI BHICTABISETCS:
— 6 6amnoB, ecnu mpaBuiIbHO BhIoHEeHO 100 % 3amanust.
— 5 6annioB, eclii MPaBUIBHO BBITIOTHEHO HE MeHee 85 % 3amaHus;
— 4 a1, eciy MPaBUIIBHO BBINIOJIHEHO HEe MeHee 70 % 3amanus.

9K3aMeH

[TpoBouTCS B MUCHEMEHHOU (popMe 10 OuieTaMm B BUJIE TIOJTOTOBKU U H3JI0KCHHUS
pa3BepHYTOTO OTBeTa. Bpems Ha MOATOTOBKY oTBeTa — 60 MUHYT.
DK3aMeHaIMOHHBIE BOMIPOCHI:
1. CocraB pa3aenoB MPOEKTHOU JOKYMEHTAIIMH
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2. IIpoeKT opranuzanuy CTPOUTEILCTBA: TPEOOBAHUS K COACPKAHUIO

3. BeiOop xoH(}uUTYpaluy 1 HOMUHAIBHOTO HAPSDKEHUS DIIEKTPUYECKON CeTH

4. Bp16op BapuaHTa IEKTPUUECKON CETH C YUETOM HaJIe)KHOCTH AIIEKTPOCHAOKEHUS

5. Dranbl NpOEKTUPOBAHUS IEKTPUUECKUX CETEN

6. TeXHUKO-PKOHOMUYECKUE TOKA3ATEIHN PA3BUTHS JIEKTPOIHEPTETUUECKUX CUCTEM

7. Kputepun 3k0HOMU4ecKo# 23pPeKTHBHOCTH pa3BUTHSI DJCKTPUIECKOIH CHCTEMBI.
JluHamMuueckue MpuBEACHHbIE 3aTPaThl

8. Kpurepuu sxonHoMuueckon 3pPeKTUBHOCTH Pa3BUTHUS JJIEKTPUUECKOM cUCTeMBbl. CTaTHYECKHE
[IPUBEICHHBIE 3aTPaThl

9. Kputepun 3x0HOMHYECKOM 23PHEKTUBHOCTH PA3BUTHUSI AJICKTPUUECKOM CUCTEMBI. MeTo T
JUHAMHYECKUX TMCKOHTUPOBAHHBIX 3aTPaT

10.Kputepun skoHoMHueckoi 3(p(HheKTUBHOCTH Pa3BUTHUS AIEKTPUUECKON CUCTEMBI.
WuTerpanbHble NIpUBEICHHBIE 3aTPaThI

11. Yyer kputepust HAIEKHOCTH IIPU MPOEKTUPOBAHUU NIEKTPUIECKOU CHCTEMBI

12. Yuer kpuTepus KayecTBa 3JIEKTPOIHEPTUU NPU IPOEKTUPOBAHUHN AIIEKTPUUECKON CUCTEMBI

13. PexxuMbl paboThI B 3JIEKTPOIHEPTETHUECKUX CHUCTEMAX

14. Dxonoruyeckuit KpUTEPUH U €ro y4eT NpU MPOEKTUPOBAHUN AIEKTPUUECKUX CeTeH

15. Vuer mnepcrneKkTuBBl pa3BUTUS CETH, TEXHUYECKOIO IEPEBOOPYKEHMsSI M Oe30MacHOCTU
SKCIUTyaTallMH MPU MPOEKTUPOBAHUU IEKTPUUECKUX CeTeil

16. PazpaboTka 6anaHCOB MOIIHOCTH MPU IPOEKTUPOBAHUN

17. Bb160p NMpOBOJHUKOB JIMHUI 3JIEKTPOIEpEIaduH 10 YCIOBHUSIM 3KOHOMUYHOCTH

18. PacdeTsl yCTaHOBHUBIIMXCS PEKUMOB PA30MKHYTHIX dJIEKTPUYECKHUX ceTeil. Pacder mo qaHHBIM
KOHIIa Ilepeaaun

19. PacueTsl yCTaHOBHUBIIMXCS PEXKMUMOB PA30MKHYTBIX dJIEKTPUUYECKUX ceTel. PacyeT no JaHHBIM
Ha IepeJarolleM KOHIIE

20. PacueTbl yCTAaHOBUBIIUXCS PEXKUMOB MPOCTHIX 3aMKHYTBIX AJIEKTPHUUYECKUX CETEH

21. IToTepu MOLTHOCTH B JIMHUAX U TpaHCHOpMATOpax

22. CnocoObl MPUCOSAMHEHUS TTOACTAHIIMMA K DJICKTPUUYECKON CeTH

23. bioyHbIe CXeMBI MOJICTAHIIAN: 00J1aCTh TPUMEHEHHS, JOCTOUHCTBA, HETOCTATKH

24. MOCTUKOBBIE CXeMBI MOACTAHIINI: 007aCTh TPUMEHEHUS, JOCTOMHCTBA, HEIOCTATKH

25. Cxema ueThIpexyroyibHUKa: 001acTh IPUMEHEHUS, TOCTOMHCTBA, HEOCTATKU

26. CxeMbl NOJCTAaHIMI CO COOPHBIMM CUCTEMaMHU LIMH: 00JacTh NMPUMEHEHHs], IOCTOMHCTBA,
HEJ0CTaTKU

27. Cxembl NOACTAaHUMM C JABYMs BBIKIIOUATENSIMH Ha JIMHUM: OO0JAacTh NPUMEHEHUs,
JOCTOMHCTBA, HEJOCTATKN

Kputepuu BbICTaBIeHHS OLIEHKU Ha YCTHOM JK3aMEHe:
Onenka «OTJIMYHO» BbICTaBIsETCS CTYAEHTY, IMPAaBUJIBHO BBINOJHHUBILIEMY IPAKTHYECKOE
3aJjaHde, KOTOpBIM TIOKa3ajd MpU OTBET€ Ha BOMPOCHI HK3aMEHAIlMOHHOrO Owiera M Ha
JIOTIOJIHUTEIbHBIE BOIPOCHI, YTO BJIAJEeT MaTepHaJOM HU3YYEHHOH IUCLUIUIMHBL, CBOOOIHO
IIPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS PA3JIMUHBIX SBJICHUM U peIIeHus 3a/1a4.

Onenka «XOPOIIIO» BbICTaBIsETCS CTYAEHTY, INPaBHIBHO BBIMOJIHUBIIEMY IPAKTHYECKOE
3aJJaHie U B OCHOBHOM IPaBMJIBHO OTBETHBILIEMY Ha BOINPOCHI 3K3aMEHAIIMOHHOTO OWjeTa W Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI, HO IOMYCTUBIIEMY ITPH 3TOM HENIPUHLIUITHAIBHBIE OIIMOKH.

Onenka «YJIOBJIETBOPUTEJIbHO» BbicTaBisieTcsl CTYAEHTY, KOTOPBIM B OTBETAaX Ha BOIIPOCHI
9K3aMEHAIlMOHHOTO OwiieTa JOMYCTHJI CYLIECTBEHHblE M Jake rpyOble OHIMOKH, HO 3aTeM
UCIPaBWI UX CaM, a TaKXKe HE BBINOJHHII MPAKTHYECKOE 33JaHue U3 dK3aMEHAI[MOHHOTO Ouiera,
HO JIMOO HAMETHWJI MPaBWIBHBIN MyTh €T0 BBIMOJHEHUS, JTU00 M0 yKa3aHHUIO HK3aMEHAaTOpa PeIIni
JAPYTYIO 3a7a4y U3 TOrO K€ pa3Jesa JUCHUILIUHBIL.

Onenka «HEYJIOBJIETBOPUTEJIbHO» BbICTaBIsETCS CTYACHTY, KOTOPBIN:
a) He OTBETWJI Ha BOTIPOCHI SK3aMEHALMOHHOTO OMJIeTa U HE CMOT PELINTh, TU00 HAMETUTh
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NPaBUJIBHBIH ITyTh PELICHHUs 3a7auil U3 OnIieTa;

06) He cMOr pemuTh, JUOO0 HAMETUTh TPABWIBHBIM MyTh pEIICHUS 33Ja4d U3
9K3aMEHALMOHHOrO OuiieTa U APYroi 3ajadu Ha TOT K€ pa3fiell AUCLUUIUIMHBI, BBIJAHHON B3aMEH
HeEe;

B) MPU OTBETE Ha JOIOJHUTEIbHBIE BOIMPOCH OOHAPYKWJI HE3HAHUE OOJBILIOTO pasjena
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