MHWUHUCTEPCTBO OBPA30OBAHWA U HAYKHU

JIOHELIKOW HAPOJIHOM PECHYBJIMKU
'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICLLIEIO 1 |1>()<1>|-:cf('149_|_ IAJIBHOI'O OBPA3OBAHMUS

PABOUYAS ITPOI'PAMMA JUCHUILJIMHBI
b1.B./13.02.02 OcHOBBI IPOESKTUPOBAHUS DJICKTPUIECCKHUX CHCTEM

(HaMMeHOBaHHe IUCIUILUINHEI COTTIAaCHO YU4eOHOMY ILIaHYy)

Hanpagienue nmoaroToBKu: 13.03.02 - DneKTpOodHEPreTHKA U DIIEKTPOTEXHUKA
(Ko ¥ HAaMMEHOBaHKE HAMPABJICHHUS / CIIEIIHATBHOCTH)
HanpasnenHocTs (mpoduib): DHEProycTaHOBKU Ha OCHOBE BO30OHOBIISIEMBIX

HCTOYHHUKOB SHCPIruu

(ranMeHoOBaHME TTPOGMIISA / MATHCTEPCKOIT ITPOrpaMMEI / CHIEIHATN3AINH)

[Iporpamma: OakasiaBpuaT
(OakanaBpHaT, MarucTpaTypa, CeUaInTEeT)
dopma o0ydeHUs: OYHasl, 3a04YHas

(ouHas1, 3a09Has1, OYHO-3a09HAsT)

dopma oOydeHus Ouynas | 3aouyHas
Cemectp Vil Vil
Oo6mias tpynoémkocts B 3ET/gacax 35/126 | 35/126
KonrtakTHas paboTa (4ac.), B TOM YHCIIE 95 14
Jlexmu (4dac.) 34 6
IpakTuyeckue (ceMuHapcKue) 3aHsThs (Jac.) 17 2
JlaGoparopHbie paboTHI (Jac.) - -
CamocTosiTenbHas paboTa (4ac.), B TOM YHCIIe 17 94
KypcoBoii mpoekt/padota (cemectp) - -
.. OK3. OK3.
Kontpons (3x3ameH, yac./3a4€T) 54 18

Jonenk, 2023 r.



Pabouas nmporpamma AUCUUTUIHHBI « OCHO8bI NPOEKMUPOBAHUSL INEKMPULECKUX CU-
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1. OBBEKT, HEJIb U 3AZTAYN OCBOEHUSA JTUCHUIIJINHBI

3HaueHne AUCUHUIUIMHBI "OCHOBBI MPOEKTUPOBAHUS IJIEKTPUUYECKUX CHUCTEM' B
peleHnr O0IMIMX HApOJHOXO3AMCTBEHHBIX 3aJay 3aKJII0YaeTcsi B TOM, YTO OHa OyJeT
OKa3bIBaTh COJIEUCTBHUE HE TOJBKO MPU TEXHUUYECKOM MEPEBOOPYKECHUU DIECKTPUUECKUX
CeTell COOTBETCTBEHHO IO OINpPECIICHHBIM MTpaBujaM, HO Takke U (OPMUPOBAHUIO Ca-
MBIX MIPaBUJI U CTPATEruil, KOTOpbIE 00ECTIEUUBAIOT YCIICIIHOCTh ACHCTBUH.

JucuuninHa paccMaTpuBaeT BONPOCH (HOpMUpOBaHMS y OyAyLIEro MHKEHepa
AIIEKTPOIHEPTETUKA CUCTEMHOI0 MOHUMAaHUs 00BbEKTa ero NpodecCuOHaATbHBIX UHTEPE-
COB — COBPEMEHHBIX JJICKTPOIHEPreTUUECKUX CHUCTEM: 3HAKOMCTBO C JKOHOMUKO-
MaTeMaTUYECKUMU MOJICIIIMU PA3BUTHUS AJNEKTPUUECKUX CUCTEM U CETEH; U3yYeHHUe OC-
HOB MPOEKTUPOBAHUS DJICKTPUUECKUX CUCTEM U CETEH; MPUHITUIIOB MOCTPOEHUS CUCTEM
U CETEeW; OCHOB MPOCKTUPOBAHUS MOJICTAHIIUH.

Llenp u 3a1a4n IUCIUIIIMHBI.

dbopMupOBaHUE Y CTyI€HTa OCHOB 3HAHUM MO KPUTEPUSIM BHIOOpA ONTUMAJIBHOTO
BapUaHTa JIEKTPUUYECKON CETH, BHIOOPY OCHOBHBIX MapaMETPOB CETH M OIEHKHU UX J10-
MIyCTUMOCTH.

B pe3ynbrare 0CBOEHUS JUCHUILIMHBI CTYIEHT JOJIKEH:

3Hamo

- KJIacCU(UKAITUIO DJIEKTPOIHEPTETUUECKUX OOBEKTOB C TOUKU 3PEHUS JTUHAMUKH
pa3BUTHS (CTATUYECKHUE, JUHAMUYECKUE, MTOTYIMHAMUYECKUE, HEMTPEPHIBHO Pa3BUBAIO-
uecs);

- KpUTEPUU CPaBHUTEIbHOU 3(PHEKTUBHOCTH KAMTUTAJIOBIOXECHUH;

— - MeToAbl BbIOOpa CEYEHWI MPOBOAOB JIMHUW 3JEKTpoIepeaady, MOUIHOCTEN
TpaHc(OopMaTOPOB U KOMIIEHCUPYIOLIUX YCTPOUCTB,;

ymems:

BBIOPATH CIIOCOO SKOHOMUYECKOTO OMKMCAHUS MPOEKTUPYEMOTO 00BEKTA;

- BBIOpATh BAPUAHTHI CXEM DJICKTPUYECKOM CEeTH, pacCUYUTATh UX YKOHOMUYECKHE
MOoKa3aTelid U BbIOpaTh Hanbosee 3¢ (HEeKTUBHBIN;

— - 000CHOBAaTh CXEMbI MEPBUYHBIX COCAMHEHUN MOTPEOUTENHCKUX M Y3JIOBBIX
MOJICTAHIINH,

61a0ems.

— HaBBIKaMU pa3pabOTKKW BApUAHTOB MHUTAHMS MOTpeOUTENeH, yuyuThiBas Tpedo-
BaHMS HAJI)KHOCTU U Ka4eCTBa AJICKTPOCHAOKEHUST, METOJAMKAMH BHIOOpA ONITUMAJIbHO-
rO BapuaHTa.

[lepeuncriieHHbIE Pe3yNbTaThl OOYUYCHUS SBIISIOTCS OCHOBOM NJisi (popMUpOBAHUS
CHEAYIOIINX KOMIIETEHIIUI:

- CITOCOOHOCTBIO MOJIETUPOBATh OOBEKTHI MPO(PECCHOHATLHON IESITEIIBHOCTH C
HCIIOJIb30BaHUEM CTAHJIAPTHBIX MAKETOB U CPEJACTB aBTOMATU3UPOBAHHOTO MPOCKTUPO-
Banus (I[1K-2);

- CMOCOOHOCTBIO YYaCcTBOBATh B MPOEKTUPOBAHUU OOBEKTOB MPOGECCHOHAIBHOM
nesreabHoctH (I1K-3);



- CITOCOOHOCTBIO ONPECIIATEH apaMeTphl 000PYI0BAHHUS, PACCUUTBHIBATH PEIKUMBI
paboThl ¥ Y4aCTBOBATh B BEJCHUU PEXKUMOB 00HEKTOB MPO(ECCHOHATBLHOMN JAeSTeIbHO-
ctu (I1K-5);

- TOTOBHOCTBIO ONPEACATh U obecreunBarh dPPEKTHBHBIE PEKUMBI TEXHOJIO-
T'HYECKOTO Ipoliecca mo 3agantoi meroauke (ITK-6).

2. MECTO JUCHOUIIIMHBI B OCHOBHOM OBPA3OBATEJIBHON
IMPOTI'PAMME

JlucuurniauHa OTHOCUTCS K 4YacTd, (OpMHUPYEMOH ydacTHHKaMU 00pa3oBaTeib-
HbIX oTHOIIEHUH, biioka 1 «Jlucuumimnnasl (MOAyK)» y4eOHOTO IJIaHAa.

Bazupyercs Ha 3HAHUSIX U YMEHHUSIX, KOTOPBIE CTYJICHT MPUOOPEN MPU OCBOCHUU
MPEAIIECTBYIOMUX JAUCHUIUIMH: «Bpiciiags MaremaTtuka», «TeopeTnueckue OCHOBBI
ANEKTPOTEXHUKIY, «DICKTPUUECKUE CETH U CUCTEMBDY, « DJIEKTPOOOOPYAOBAHUE CTAH-
UM ¥ TTOACTaHIUI.

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUU JTAHHOW JUCIMIUIUHBI, peau-
3YIOTCSI CTYJICHTOM IPU BBITIOJIHEHUU PACYETHO-TpaPuueckoil paboThl MO JUCHIUTLIINHE
«OCHOBBI IPOEKTUPOBAHUS IEKTPUUECKUX CUCTEM», BBITIOJIHIEMON B 4achl MPAKTHUYE-
CKHX 3aHSTUH Kypca; KypcoBOro nmpoekrta «IIpoekT pa3BUTHS JIEKTPUUECKUX CUCTEM,
MIPOXOXKIECHUN MPOU3BOJCTBEHHON MPAKTUKH, TPOXOKACHUU TOCYIAPCTBEHHONM UTOTO-
BOW aTTECTAIUHU.

3. CTPYKTYPA U COAEP KAHHUE JUCHUIIJINHBI

3.1. Pacnpenesienne y4eOHbIX 4YACOB 10 TeMaM JUCUUILINHBI U
BH/IaM 3aHATHI

KonuuecTBo yacos
(ounasi/3aounas popma)
B Tom uncne
Beero | Jlexkuum | [Ipaxr. JlaGop. CPC
(Cemun.)

HaumenoBanue tem
(comepxaTenbHbIX MOIYJIEN)

Tema 1. Berynnenue. Texauko-
HKOHOMHUYECKUE OCHOBBI TPOCKTHPOBAHHUS 6/11 3/1 2/- - 1/10
AJIEKTPUYECKUX CUCTEM U CETEU

Tema 2. CocraBinsroiye 3aTpaT B TEXHHU-
KO-9KOHOMHYECKHX pacueTax. YKpPYITHEH-

6/11 4/1 - - 2/10
HBIE TEXHUKO-I)KOHOMHUECKHE TIOKa3aTe-
T
Tema 3. Hane)xXxHOCTB 35IeKTpOCHA0KEHUS 8/10 4/- 2/- - 2/10
Tema 4. OnpeneneHue MEKTPHUECKUX 8/10 4/ 9)- i 2110
Harpy3ok
Tema 5. BbiOop HOMHHAJIBHOTO HAIPsLKE-
HUsl. MeTopI BBIOOpA CEUYeHUi MPOBOIOB 10/14 4/2 4/1 - 2/11
JIMHUH dJIeKTponepeayH.
Tema 6. OCHOBBI TOCTPOEHUS CXEM CH- 8/12 4/- on i 2111

CTEM Iepeiauu




KonnuecTBo yacos
(ounasi/3aounast hopma)
B Tom uncie
Beero | Jlexkuum | Ilpaxr. JlaGop. CPC
(CemuH.)

HauMmenoBanune tem
(coneprkaTesnbHBIX MOJYJICH )

Tema 7. Beibop TpanchopMaTopoB u
KOMIICHCUPYIOIIUX ycTpoiicTs. [lnaTa 3a 9/13 412 3/- - 2/11
MIEPETOKH PEAKTUBHOM MOIITHOCTH.

Tema 8. OnieHKa 2KOHOMUYECKOH 3 dek-

TUBHOCTH SHEProcOeperaromumx TeXHoIIo- 8/11 4/- 2/- - 2/11
Ui
TeMav9. OkoHoMUYecKas 3P (HEeKTUBHOCTh 5/10 3/ i i 2110
HOBOM TEXHHUKH
Konmakxmnas paboma (Oonoanumensnas) 4/6 - - - -
Wroro no BugaM 3aHATHH 72/108 34/6 17/2 - 2/94
Kontpoib 54/18

Uroro: 126/126 34/6 17/2 - 17/94

(I)opanOBaHne KOMIIETEHLIU B pe3yabTatTe 0CBOCHHUA TEM NJUCHUILIINHDBI

Komnerenuuun TeMbl IMCHUILIMHBI, HALEJIEHHbIE HA BLIPAOOTKY
KOMIIETEHHH
K- 2 Tewmnr 1-5
IK- 3 Tewmnr 1-5
I1K-5 Tewmsl 2, 4, 6
IIK- 6 Tema 2-7
3.2 Jlekuuu

Tema 1. Berymienne. TeXHMKO-7KOHOMUYECKUE OCHOBBI ITPOCKTUPOBAHHUS IICK-
TPUYECKUX CUCTEM U CETEU

Conepxkanne Ttembl 1: ConepkaHME W OCHOBHBIE 3Tallbl IMPOEKTUPOBAHMS.
Hepapxnuueckass CTpyKTypa SHEPTrOCHUCTEMBI. TE€XHOJIOTMYECKUNA, TEPPUTOPUATIBHBIA U
BPEMEHHOW IIpu3HaKu. JloarocpouyHoe nporHos3upoBaHue. llepCrnieKTUBHBIN IUIaH.
Cpennecpounoe mianupoBanue. KpaTkocpouHoe miiaHupOBAHUE.

OnHO- ¥ IBYXCTaIUMHOE MPOEKTUPOBAHUE.

[leap TEXHUKO-DPKOHOMHYECKHX PpAaCUYETOB: OlEHKA 3()PPEKTUBHOCTH KamUTalo-
BJIO’KEHMI, BHIOOP IKOHOMHYECKHUX MOKa3aTeleil, KOTOpble UMEIOT CYIIECTBEHHOE 3Ha-
yeHue a1 QyHKIMOHUPOBAHUS CUCTEMbI U CETU, TPOCKTUPOBAHUS CUCTEMBI C YUYETOM
MEPCIEKTUBBI PA3BUTHSL.

[Toka3aTenu, XxapaKTEpU3YIOIIHE BAPUAHT TEXHUUECKOTO PELIEHUS.

MeToauKka TEXHUKO-2KOHOMUYECKHX pacueToB. Kputepuu ouenku 3¢ HeKTuBHO-
CTHU JIONIOJHUTENbHBIX KATUTAJIbHBIX BIOKECHUMU.

KanuraneHble BiokeHHs. [ 010BbIE dKCIUTyaTaluoOHHbIE pacxonbl. Pacuer cron-
MOCTH IIOTEPH NIEKTPOIHEPTUH.




JIureparypa xk reme 1: [JI 1, JI 4]

Tema 2. CocTaBisitoIIMe 3aTpaT B TEXHUKO-3KOHOMHYECKHUX pacueTax. YKpyIl-
HEHHBIEC TEXHUKO-D)KOHOMUYECKHE ITOKA3aTEIIN

ConepkaHue TeMbl 2: MPOU3BOJAHBIC U HEMPOU3BOICTBEHHBIC (DOHIBI, COCTABIIS-
IOIIHE KAMBJIOKECHUH.

["0/10BBIC KCILTyaTaIlMOHHBIE PACXO/Ibl: TTOCTOSIHHBIE U MEPEMEHHBIE U3ACPIKKH, .
aMOPTHU3AIIMOHHBIC OTYMCIICHUS, CTOUMOCTD IMOTEPSHHOM JIEKTPOIHEPTHH.

JIuteparypa k teme 2: [JI 1, JI 4]

Tewma 2. HamexHOCTH 371eKTpOCHAOKESHUS

Conepxanue Tembl 2: [loka3aTenn onTuMyMa BapHaHTOB C YYETOM HaJICKHOCTH.
[TocnencTBus mepepbiBa 3HEProcHaOXKEHUS ToTpedbuTeneil. YOBITKH OT mepephiBa AJIeK-
TpocHaOxkeHus. PacueT HaJAeKHOCTU CUCTEM 3JIEKTPOCHAOXKEHUsT pa3HOM KOH(pUrypa-
ITUH.

JIureparypa k teme 2: [JI1 1, JT1 4]

Tema 4. OnpeznenenHue 3IEKTPUUECKUX HArpy30K

Conepxanne TeMbl 3: OmnpenenceHue 3J€KTpUUYECKON Harpysku. OrmnpeneneHue
HOTPEOHOCTH B 3JEKTPOIHEPTUH. DTalbl MPOTHO3UPOBAHUS JIEKTPOCHAOKEHUS: OIpe-
JIeJIEHHEe TOTPEOHOCTH B HArpy3Ke M AJIEKTPOIHEPIHU (METOMbI MPOTHO3UPOBAHUS —
CTaTUCTUYECKUH, HOPMATUBHO-OAJIAaHCOBBIN), MPOTHO3UPOBAaHUE T'PAPUKOB HArpy3KH,
COCTaBJICHHE OAIIAHCOB HArpy3KH U 2JIEKTPOIHEPTUH.

Omnpenenenue Harpy3ku Ha pasHbIX CTyHeHsX sHeprocucreMsl. [loaxox k dop-
MHUPOBAHUIO HArPY3KHU B y3JIOBBIX TOUKAX CETH.

JIuteparypa k teme 4: [J12, JI 4]

Tema 5. BeiOOp HOMHHAJIBHOTO HampsikeHusi. MeTobl BbIOOpa CEYEHH MpPOBO-
JIOB JINHUU 3JICKTPONEPENAYU.

Conepxanue Tembl 4: BbIOOp HOMMHAJIBLHOTO HANpsDKEHUS: TaOJIMUYHBIN METON,
METOJI KpUBBIX, UCIOJIB30BaHUs SMIUpHUUYECKUX (opMyi. O6nacTh MPUMEHEHUS METO-
JIOB.

Br10op ceueHuii POBOJOB: MO 3KOHOMHUYECKOM IIJIOTHOCTH TOKa, YKOHOMHUYE-
CKUM MHTEpBaJIaM, MPU YHUDUIIMPOBAHHOM TOAXO0/I€ K CTPOUTENbCTBY JIMHUN DJIEKTPO-
nepenayu.

Br160op ceyenuii mpoBOAOB MO AOMYCTUMOM NOTEpE HANPSIKEHHUS.

VY cil0BUS IPOBEPKHU MPOBOJIOB: MO KOPOHUPOBAHUIO, MEXAHUYECKON MPOYHOCTH,
10 HAarpeBy, MPOBEPKA CETH IO MOTEPE HANPSIKECHUS.

Jlureparypa k Teme 5: [J1 1, JI2]

Tema 6. OCHOBBI TIOCTPOCHUS CXEM CUCTEM Tepeaun

Conepkanue TeMbl 5: Cxembl deKkTpudeckux ceteil. CrmocoObl MPUCOeTUHECHUS
MOJICTAHIINU K CETH.
CxeMbI JIeKTPUUECKUX COeMHEHUH noAcTanuii. Kiaccudukamus moacTaHIuii: Tynu-
KOBasi OTBETBUTEIIbHAS, ITIPOXOIHAS, Y3JIOBAs.




['maBHBIE CXEMBI AJNEKTPUUYECKUX COCIMHEHUI MOJACTAaHIMIl: ONOYHbIE, paclpenenu-
TEJbHBIE YCTPONCTBA IO CXEME OJIOK JIMHSI- TpaHCPOpMATOP, MOCTHK, CXEMBI €O cOOp-
HBIMH IIHHAMH.

Jluteparypa k teme 6: [JI 1, JI2]

Tema 7. Beibop TpanchopMaTopoB M KOMIEHCHUPYIONIUX ycTpoucTB. [lmara 3a
MEPETOKHU PEaKTUBHOW MOIIHOCTHU. [l11aTa 3a mepeTokrn peakTUBHOM MOUTHOCTH

Conepkanue Tembl 6: BpiOop KoJMyecTBa MU MOIIHOCTH TPaHCPOPMATOPOB Ha
MOJICTAHITMH. Y CIIOBUS BEIOOPA MOIIHOCTH TpaHC(HOPMATOPOB.

Br160op u pa3Merienre KOMIEHCUPYIOIINX yCTPOMCTB. PacueT miuaTsl 3a mepeToku
PEaKTUBHOW SHEPIUHU.

JIuteparypa k reme 7: [JI 1, JI2]

Tema 8. OneHka sKkoHOMHYECKON 3((PEKTUBHOCTU 3HEProcOeperaronmx TEXHO-
JIOTUH

Conepxxanue TeMbl 8: [IpuunHbBI pEKOHCTPYKLIMU ceTel U nmojactaHiuil. Texnuue-
CKHE€ U HKOHOMUYECKHUE MOCIEICTBUS PEKOHCTPYKUUHU. PacueT 1onoaHUTEIbHBIX Kalu-
TalbHbIX BIOkeHU. Cpok ux okynaemoctu. [IpuBeneHHbIE 3aTpaThl HA PEKOHCTPYK-
LU0 IIPU MOJIHOM U YaCTUYHOW 3aMeHe 000PYAOBaHHUS.

JIureparypa k Teme 8: [JI3]

Tema 9. DxoHOMHUYEecKas 3P (HEKTUBHOCTH HOBOM TEXHUKH

CopeprkaHue TeMbl 9: Hay4HbIE UCCIEAOBaHUS U MPUKIIAIHbIE pa3pabOTKH, 010~
BOM 3KOHOMHUYECKHH 3P (DeKT, KorhPUIMEHT ydyeTa pocTa MPOU3BOAMTEIILHOCTH IPHU
BHEJIPEHUU HOBOW TEXHUKHU.

JIuteparypa k reme 9: [J13]

3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

O0BeM,
Ne Tema 3ansATHUS Jac. Jlurepa-
n/m ouHas/ 3a04- Typa
Has
1 OnpeneneHre pacCueTHON Harpy3Ky paroHa. 2/- [JI1]
9 Br160op MecTa coopyskeHHs y3/10BOM MoJICTaHIUU. BeIOOp HOMHU- 9)- [11]
HAJILHOTO HANPSDKCHUS B CHCTEME BHEIIHETO YJIEKTPOCHA0KESHHUS
3 Pa3paboTka BapraHTOB 35eKTpocHaOX)eHus norpedutesneil. Boi- 9)- [11]
0Op JTyYINX BapHaHTOB MO HATYPAJIHHBIM ITOKA3aTEIsIM
4 Br160p HOMUHAJIBHOTO HAMPSKEHHUS, pacueT U MPOBEpKa CeUeHU I 3/ [11]
IIPOBOJIOB B BapHaHTaX MJIEKTPOCHAOKEHUSI.
5 Br160p TpaHC)OPMATOPOB ¥ KOMIIEHCUPYIOIIUX YCTPOMCTB. 2/1 [J11]
6 PacueT xanmuTanbHBIX BIOKCHUH. 2/1 [JI1,J14]
7 PacueTr NOoCTOSHHBIX M IEPEMEHHBIX U3JEPIKEK 2/- [J11,J14]
Br16op nydmiero BapuanTa nuTaHus NOTpeOUTENEH B cucTeMe
8 BHYTPEHHETO 3JICKTPOCHA0KEHUS 110 METOTy TPUBEICHHBIX 3a- 2/- [J11,J14]
Tpar, JOCTATOYHO MAJIOro CpoKa oKynaemocTH, kpurepruro ANPV.
Uroro: 17/2




3.4. JIabopaTopHbie padoThl y4eOHBIM IVIAHOM He MPeTyCMOTPEHbI

3.5. CamocrosiTesibHasi padoTa CTyleHTa

11\/@11 Bunbel camocTosTenbHON pabOTHI CTYACHTA ggi’;l\:;;:j;

1 W3ydenue neknmonHoro marepuana (ae Menee 50% ot oObeMa JISKITHiA) 4/40

2 [TonroroBka k nmpakTu4eckuM 3aHsATHsIM (He MeHee 50% oT o0bema ayau- 4/34
TOPHBIX TPAKTHYECKHUX 3aHSATUH)

3 [TonroroBka k maboparopHeiM padoram (He Menee 50% ot oObema ayau- n
TOPHBIX JJAOOPATOPHBIX 3aHSTHIN)

4 BeinosHeHne KypcoBoro mpoekta (36 4aco) -/-

5 BrimonaeHne KypcoBoi paboTsl (27 4acoB) -/-

6 BrInonHenne MHIMBHUIyaIbHOTO 33/1aHus (HE MeHee 9 yacoB) 9/20

HUroro: 17/94

3.6. Kypcogoii npoekTt (padoTa), HHAMBUAYAJIbHOE 3aJaHHE

KypcoBoii npoekTt (paboTa) Mo AUCHUILUIMHE Y4€OHBIM IIJIaHOM HE MPEAYCMOTPEH.

Y4eOHBIM MJIAHOM B PaMKaxX OCBOCHHSI JAUCIUIUIMHBI MPETyCMOTPEHO BBITIOIHE-
HUE CTYJICHTaMU MHIMBUAYAJbHOTO 3aJaHUS.

Tematuka WHAMBUAYATHHOTO 33JaHUS CBS3aHA C pa3pabOTKON CXEMBI AJIEKTPO-
cHaOKeHUS MATH MOTpeOUTENeH OT OAHOTO HCTOYHHUKA MTUTAHUS, PACUETOM PEKUMOB U
OLICHKOW UX YKOHOMHWYHOCTH.

3a1aul MHAWBUYaJIbHOTO 33/1aHUs 3aKJII0YAI0TCs B pa3pabOTKe BApUAHTOB AJIEK-
TpOCHAOXKEHUsI TOTpeOUTENel, BRIOOpE U MPOBEPKE CEUCHUU MPOBOAOB, TpaHcpopMma-
TOpPOB, BbIOOpE HaWIydllleld KOHPUTYpalUd CETH MO SKOHOMHYECKUM KpuTepusm. MH-
TUBUAYalbHbIC 33JaHUS BBIIAIOTCS IPENoAaBaTesieM HAa OCHOBAHUU METOJAUYECKUX
ykazanwuii [J16].

PaboTa nmoimkHa coaep:kaTh BApUAHTBHI CXEM 3JIEKTPOCHAOKEHUS MOTpeOuTeNnei,
OKOHYATEIbHYI0 KOHPUTYPALIUIO CETH U MPUHIIUIHAIBHYIO CXEMY 3JIEKTPOCHAOKEHUSI.

B pesynbpTaTe BBITIONHEHUS WHAMBHIYAIBHOTO 3aJaHUS CTYICHT JOJDKEH OBJIIa-
JIETh HABBIKAMH:

- WCIIOJIb30BAHUS SKOHOMHUYECKHUX KPHUTEPUEB IOIMOJHUTENBHBIX KAMHUTaTbHBIX
BJIO>KCHMU;

- UCTIOJIb30BaHUs CIIPAaBOYHON U HOPMATUBHOM JOKYMEHTAIINH;

Pabota umeer oMHAKOBOE TUIIOBOE MO (POPME U METOJMKE BBHITIOJHEHHS COAEP-
KaHHe JUIsl BCeX CTYJCHTOB.

O0bem yueOHOIM Harpy3Ku MPH BHIMOJTHEHUU KypcoBOi paboThl — 20 yacoB

PexoMeHnayeMblit 00beM oTUETa K MHAWBUIYyaTbHOMY 3aJjaHuI0 — He Oosee 20-25
ctpanuil popmarta A4 (210*%197). CryaeHT 06s3aH 0HOPMUTE OTYET B COOTBETCTBHUH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU.




4 ®OHJI OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu 1 mKaJdbl 1Jisi HHTETPUPOBAHHOI OlIEHKU YPOBHS copmupo-
BAHHOCTH KOMIIeTeHIIUH

COCI’I’ICZGJZ}ZIOM/}CI}Z KomMnemeHyuu — nojiHoma SHAHUL

- HyJIEBOW YpOBEHb: HEBEPHBIEC, HE API'YMEHTHPOBAHHBIE, C MHOKECTBOM I'PyOBIX
OIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBAa BOIIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

- MUHHAMAJIbHBIM YPOBEHB: JaHbl HE IOJIHBIEC, HE TOYHBIE U APIYMEHTUPOBAHHBIE
OTBETHI Ha BONPOCHL. YPOBEHb 3HAHWUN HWKE MUHUMANIbHBIX TpeOoBaHu. [lomymieHo
MHOT'0 IPyOBIX OIIMOOK;

- IOPOTr'OBBIM YPOBEHB: JaHbl HEAOCTATOYHO MOJIHBIE, TOYHBIE U APIYMEHTUPOBAH-
HbIC OTBETHI Ha BOIIPOCHI. I1710X0 3HAeT TEPMUHBI, ONPENEICHUA U IIOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHLIUIIBL. JIOMyIIIEeHO MHOTO HErpyObIX OUIMOOK;

- CpEIHMM ypOBeHb: J[aHbI TOCTATOYHO IIOJIHBIC, TOYHBIE U apPIYMEHTUPOBAHHBIE
OTBETBI HA BOIIPOCHL. B 11€J10M 3HAE€T TEPMUHBI, ONIPEAEICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J{0MyI11eHO HECKOJIbKO HErPyObIX OLINOOK;

- IPOJABUHYTHIN YPOBEHbB: JAHbI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEICICHNS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHHUA, IPUHLHUIIBL. JIOMyIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

- BBICOKHM YpOBEHb: JIaHbI MOJHBIE, TOYHBIE U aPTYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLICHMS], IPUHIMIIBI. J[OMyIIEHO HECKOJIBKO HETOYHOCTEN.

COCmagflﬂIOWClﬂ KOMnemenyuu — yMmernus

- HYJICBOM YPOBEHB: IOJIHOE€ OTCYTCTBHE IMOHUMAHUS CYTH METOIAUKU PEIICHUS
3aJlauyu, JIOMYIIEHO MHOXKECTBO IpyOeHIIINX OMMOOK / 3a]JaHus HE BBITIOJIHEHBI BOOOIIIE;

- MUHHUMAJIBHBI YPOBEHb: CI1ab0€ IMOHUMaHUE CYTH METOJMKH PEICHUS 3a/1auH,
JOTYIIEHbI TpyObIe omuoOKu. Pemenus He o6ocHoBaHbl. He ymeeT ucmonp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEparypy. He opueHTupyercs B crnienuaibHOM Hay4yHOM JIMTEpa-
Type, HOPMaTHBHO-TIPABOBHIX aKTaX;

- IOPOTOBBIN YPOBEHB: JIOCTATOYHOE MOHMMAHUE CYTH METOJMKH PEIICHHUS 33]1a4H,
JIOITYIIIEHBI OIMMOKHU. PemeHust He Bcerma 000CHOBaHBL. YMEET MCIIONBb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. C1abo OpHEHTHUPYETCS B CIICIIMAIBHON HAYIHOM JINTEpaTYy-
pe, HOPMaTHBHO-TIPABOBBIX aKTaX;

- CpeHUH YPOBEHB: B IIEJIOM ITOHUMAET CYTh METOJIMKH PEIICHUS 3a/1a4H, JOITYIIIe-
Hbl OmMMOKW. Pemenus He Bcerma 0OOOCHOBAHBL. YMEET MCIOJIB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CTICIUATbHYIO HAYYHYIO JINTEPATyPy, HOPMAaTUBHO-TIPABOBBIC aKThI;

- MPOJBUHYTHI ypOBEHb: B IIEJIOM MOHMMAET CyTh METOJUKU DPEIICHUS 3aJauHu,
JomyieHbl HeTouHOCTH. CIocOOeH 000CHOBATH PEIICHUsI. YMEET HCIOb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIICIUAIGHYIO HAYYHYIO JINTEPATypy, HOPMAaTHBHO-TIPABOBBIC aK-
THBI,



- BBICOKUH ypoBeHb: [loHnMaer cyTh MeToauku pemieHus 3agauu. CrnocobeH 00oc-
HOBATh PEIICHUs. YMEET HCIIONb30BaTh HOPMATHUBHO-TEXHUUYECKYIO U CICIHAIBHYIO
HAy4YHYIO JIUTEPATypy, NEPEIOBOI 3apyOEKHBIN OIBIT, HOPMATHBHO-TIPABOBHIC AKTHI.

COCI’I’ICZGJZ}ZIOM/}CI}Z KomMnemeHyuu — 61A0€HUEe HABLIKAMU

- HYJICBOH YpOBEHb: HE MPOJIEMOHCTPUPOBAJ HABBIKM BBITIOJTHEHUS IPOQeccro-
HaJIbHBIX 33/1a4. VICIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPH BBIMOJIHEHUHN OTIAEIBHBIX
3aJIaHUM;

- MAUHUMAJIBHBI YPOBEHb. HE IMPOJECMOHCTPUPOBAJI HABBIKM BBIITOJIHEHHS MPO-
dbeccroHaNbHBIX 3a7a4. VICTIBITRIBACT CYIIECTBEHHBIE TPYIHOCTH TIPH BBHIITOJTHEHUH OT-
JICJIbHBIX 3aJlaHUM;

- MIOPOTOBBI YPOBEHB: BJIAJICET OINBITOM TOTOBHOCTU K MPO(PECCHOHATLHOMN Aesi-
TEJLHOCTU U MPOGECCUOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO HA MOPOTOBOM YPOBHE.
TpynoBbie AEUCTBUS BBIIOJHAET MEIJICHHO U HEKAYECTBEHHO;

- CpeOHUN YPOBEHB: BJIAQJICET CPEIHUM OIBITOM FOTOBHOCTH K MpodeccHoHaIb-
HOH JEATEILHOCTH U MPO(PECCHOHATIBHOMY CaMOCOBEPIIEHCTBOBAHUIO. Tpy0BBIC JICH-
CTBHUSI BBITIOJIHSIET HA CPETHEM YPOBHE MO OBICTPOTE M KaYECTBY;

- OPOABUHYTHIA YPOBEHB: BJIAJICET OIBITOM W JIOCTATOYHO BBIPAXKCHHOW JIMY-
HOCTHON TOTOBHOCTH K MPO(ECCHOHATBLHON JeATeIbHOCTH U MPO(deCCHOHAIBHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KAUECTBEHHO BBIMOJIHAET TPYAOBBIE JCUCTBUS;

- BBICOKHM YPOBEHB: BIAJAECET OMBITOM U BBIPAKEHHOCTHIO JTUYHOCTHOW FOTOBHO-
CTU K NMPpOo(EeCCUOHAIBHON JEATENHOCTU U NMPO(EeCCHOHAIBHOMY CaMOCOBEPIIIEHCTBO-
BAHUIO. BBICTPO U KAYECTBEHHO BBHIMOJHSET TPYAOBBIC ICUCTBUS.

Obobwennas oyenka chopmuposaHHOCmU KOMNemeHyull

- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE C(HOPMHUPOBAHBL;

- MUHMMAaJIbHBIA YPOBEHb: 3HAYUTENIPHOE KOJIMUECTBO KOMIETEHIINI He CHOpMHU-
POBaHO;

- TIOPOTOBbIIl YPOBEHb: BCE KOMIETEHIIMH CPOPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha
IIOPOTOBOM YpPOBHE;

- CPEIHUI YPOBEHb: BCE KOMIIETEHIIMN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- NPOABUHYTHIA YPOBEHB: BCE KOMIIETEHUHUU CPOPMUPOBAHBI HA CPEAHEM WIIH
BBICOKOM YPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(OOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIHOHHOTI0 OmJiera

Bonpocsl K 3xk3aMeny.

Teopernuyeckas 4acThb.

1. ConeprkaHre ¥ OCHOBHBIC ATaIlbl MPOCKTUPOBAHUS

2. 3a1a4 TEXHUKO-9KOHOMHYECKUX PACUYETOB.

3. YcnoBue goctatouHo Oo0mbiioro koddduimenta 3)QPEeKTUBHOCTH JOMOTHU-
TEBHBIX KAMMTATBHBIX BIOKCHHMA



4. YcnoBue 10CTaTOYHO MAJoOro CpoKa OKYIAeMOCTH JOI. KalUuTaJIbHBIX BIIOXeE-
HUU

5. TexHHKO-3KOHOMUYECKOEe OOOCHOBAaHUE MPOEKTHBIX PEIICHUH METOAOM 4YH-
CTOU TEKYIIEH CTOUMOCTH.

6. KanutaibHbie BJIOKEHUS.

7. 'o0BBI€ AKCILTyaTAIlMOHHBIEC PACXO/IBI.

8. PacuéT Haa&KHOCTH CUCTEM BJIEKTPOCHAOKCHHUS.

9. [Iporuo3upoBaHue EKTPONOTPEOICHUS.

10. OnpeneneHue Harpy3Kku Ha Pa3HBIX CTYIEHSIX CUCTEMBI.

11. OcHOBHBIE TPEOOBAHMS K CXEME CETH.

12. CriocoObl MprCOEAMHEHUS TIOJICTAHIIAN K SJIEKTPUICCKON CETH.

13. TunoBble cxeMbl pacipeaycTporcTB B ceTsix 6-35 kB, 110-220 kB, 330 kB u
BEIIIIC.

14. BeiOOp HOMHUHAIIBHOTO HAIIPSHKEHMUS.

15. Onpenenenue ceueHuii MPOBOJIOB MO SIKOHOMUYECKON TJIOTHOCTH TOKA.

16 Bri6op cedeHust MpoBOIOB M0 IKOHOMUYECKUM MHTEpBaJIaM.

17. TlpoBepka ceueHuit MPOBOIOB.

18. Bribop ceuenuii mpoBOIOB IPHU YHUDUIIMPOBAHHOM TOJIXOJIE.

19. BriGop TpanchopmaTopos.

20. TlpoexkTrpoBaHre KOMIIEHCAIIUHA PEAKTUBHONU MOIITHOCTH.

21. llenn u 3amauu SHEProCcOSPEKEHUS.

22. TeXHUKO-IKOHOMUYECKUE PACUEThl IPH PEKOHCTPYKITUH.

23. DxoHoMHuecKas 3PHEKTUBHOCTb HOBOM TEXHUKHU.

IIpakTHyeckas 4acThb.

3apaua 1. J[nsg yyactka ceTu 3a1aHHOM KOH(QUIypaly BEIOpaTh HOMUHAIbHOE

HaIpsHKEHUE; PACCUUTATh CEUYCHHSI U BBHIOPATh CTaHAAPTHBIE MapKH MPOBOJIOB; MPOBE-
pUTH BBIOpAaHHBIE MTPOBOJIA; MTPOBEPUTH CETh MO JOMYCTUMON MOTEpE HANPSIKEHUS; BbI-
Opatb Tpanchopmaropsl u KY

3anaua 2. BeiOparth nydinuii BApuaHT, UCTIOB3YS YCIOBHUS:

- YCJIOBHUE JOCTATOYHO 00bII0r0 Koddduiinenta 3pGheKTUBHOCTH JTOTIOJTHUTEb-

HbBIX KallUTaJIOBJIOKCHUM;

- YCIIOBHE AOCTATOYHO MAjoOro CpokKa OKYIAaeMOCTH JOMOJHUTEIbHBIX KalUTallb-

HBIX BIOXKCHMMU;

-yCJI0BHE€ MUHUMYMa MPUBEJACHHBIX 3aTpart.



4.3 Ilpumep 3K3aMeHAIMOHHOTO OUJIeTA

I'OYBIIO «/loHenkuii HAUMOHAJBLHBIN TEXHUYECKH YHHUBEPCUTET»
VYpoBeHb BbIcIIEro npodeccuoHalibHOro oOpa3oBanusi:  bakanaBpuar

(OakasaBpHaT, CICLIUAIUTET, MATUCTPATYPA)
Hamnpasnenue moaroToBku (CrenuaibHOCTh): 13.03.03 - DnexTposnepreTuka u 31EKTPOTEXHUKA

(xon, Ha3BaHUE)
HpO(bI/IJ'IB (MaFI/ICTepCKa}I Imporpamma, CHGHI/I&J’II/IS&HI/IH)I BHGKTpOBHepFCTI/I‘ICCKI/Ie CHUCTEMBI U CCTHU

(na3Banme)
Cemectp: 8 (Becennwmii)
Yuebnas aucuuiuiiia:  OCHOBBI TPOSKTUPOBAHMS DJICKTPHUCCKUX CHCTEM
BMJIET Ne 1

Bomnpoc 1. Tunossie cXxeMbl paclpeIeTuTeIbHbIX YCTPOUCTB B ceTsax 6-35 kB.
3agaua 1: J[ana cxema anexrpuueckoit cetu. Harpyska 3agana B MBA.: T,, = 4800 u, Il paiion no romio-
neny, |l kateropust HageKHOCTH, BTOpHUHOE HamnpsbkeHue 10 kB.

b
6 kM
VII A
© > 8+j3
18 kM T 12 kM ]
12 +j4 8 kM B
Heo0xoaumo:

e  BBIOpaTh HOMHUHAJIHLHOE HAIIPSDKEHUE; )
paccuuTaTh CEYCHUS U BBIOpATh CTaHAApPTHBIC I\J[Qp-{IEIJIquOBOI[OB;
IPOBEPHUTH BHIOPAHHBIE IPOBO/IA;

IIPOBEPUTH CETh MO JOMYCTUMOI MOTepe HAPSKEHUS;

BbIOpaTh Tpancopmaropsl u KVY;

3anava 2: BeiOpath qydinii BapuaHT, UCIIOJIb3Ys YCIOBHS:

® YCJIOBHE JIOCTAaTOYHO 0OJbIIOro Koddduurenta 3¢pHeKTUBHOCTH JOMOJIHUTENbHBIX KalIUTaI0-
BIIOKEHUM;

¢ YCJIOBHUC JOCTATOYHO MAJIOTr'0 CPOKa OKYIIAEMOCTH AOMOJHUTCIIbHBIX KAITUTAJIbHBIX BJ'IO)I(CHI/II\/’I;
¢ YCJIOBHC MMHHUMYMa IIPUBCACHHBIX 3aTpar.

Tabmuia — Ucxonusle 1aHHEBIE

Bapuanrt 1 2 3 4 5
K, ThIC. pyo 65 50 55 70 60
N, 1bIC. pyo. /TOx 8 12 11 7,2 9,5

BbIOmHUTE pacyeTsl MpUBENEHHBIX 3aTpar Uil 3HaueHud koapounuenta E,, paBubix 0,12 u
0,25.
BBITTOTHUTE aHAJIN3 YCTOMYMBOCTH PEIIEHUS K U3MEHEHHUIO By
Ecnun HOMEp nyu1iero BapuaHTa U3MEHSETCS ¢ U3MEeHeHue By, uccnenyire, B Kakyr0 CTOPOHY CMEIIAcT-
Csl pelieHre OTHOCUTENBHO BEIMYMHBI KaUTAJIbHBIX BI0KeHUH. [lonpoOyiiTe 00bICHUTD — TOYEMY.

YTBepxkaeHO Ha 3aceTaHny KadeIph DIIEKTPUUECKUE CUCTEMBI
(HanMeHOBaHUe Kaeapsl TOIHOCTHIO)
[Iporokon Ne 2022
3aB. Kadenpoit [TonkoBuuuenko /1.B.
(moanuce) (®.1.0.)
DK3ameHaTop Jlapuna 1.1.

(moanuce) (®.1.0.)



KPUTEPUU
OlleHMBAHMSA IK3aMEeHANMOHHOI padoThI
no aucuuiuiiie « OCHOBBI MPOEKTUPOBAHMS AJIEKTPUUECKUX CETei» st 00ydaro-
muxcs mo HampasieHuto 13.03.02 DieKkTposHepreTuka M AIEKTPOTeXHUKa (Mpodhuib —
DnexkTpudYecKrue CTaHIUN)

dopMa npoBeieHUs YK3aMeHa — MUCbMEHHAs 1Mo OujieTaM. DK3aMeHaIlMOHHbIE OU-
JIETHI JUIsl OYHOM (POpPMBI CofiepKaT OJIMH TEOPETUYECKUM BOIPOC U J[BA MPAKTUUECKUX
3anannd. Kaxaplil TeopeTnyeckuili Bonpoc TpeOyeT KOHKpeTHOro oreTa. I[Ipu HeoOxo-
JMMOCTUA OTBEYAIOUIUN JTOJKEH COMPOBOXIATH CBOM OTBETHI MOSICHAIOINIUMU PUCYHKA-
MU (CXEMBbI, IUarpaMMbl, MAaTEMAaTUUYECKUE COOTHOILICHUS U Ap.).

Pemienne 3agaun TpeOyOT AEMOHCTpAIlMU MPAKTAUYECKUX HABBIKOB, MOJYYEHHBIX
CTYJICHTOM B XOJI€ MPAKTUYECKUX 3aHATHUH, BBITIOTHEHHUS JJA0OPATOPHBIX PA0OT U UH]IU-
BUJIYaJIbHOTO 3aJIaHUS.

Bormpoc 0xBaThIBalOT TEOPETUUYECKYIO YaCTh Kypca, a TakKe TpeOyeT NeMOHCTpa-
[IUU TIPAKTUYECKUX HABBIKOB, TOJYUYEHHBIX CTYJACHTOM B X0JI€ JAOOPATOPHBIX padoT.

[IpaBUNBHBIN OTBET Ha BOMPOC OIICHUBAETCS B MATHAANATH OaiioB. [Ipu orcyT-
CTBUU MPABWJILHOTO OTBETA HA MOCTABJIEHHBIM BOMPOC OO0YUYaAIOIIUICS MOJIy4aeT HOJIb
6amoB. IIpu nojcuere 6aMIOB 32 TEOPETUUECKUN BOMIPOC OT MAKCUMAJIBLHOTO KOJIUYE-
CTBa OAJJTIOB CHUMAETCS 3a:

- HETIOJIHOE PacKpbITUE BOIpoca: OT 3 710 8 0asioB;

- CYIIECTBEHHBIE OMUOKU: OT 5 10 10 6anos;

- MeJIkre omuoOKu: oT 1 10 3 Oamios.

[TpakTyeckoe 3amanue 1, BBHIMOJHEHHOE B MOJHOM OOBEME, OIICHUBAECTCS MaK-
cuMaibHbIM OasioM 20. IIpu OTCYTCTBMU BBINOJTHEHUS 3a/laHUs O0Yy4YaroIIMC TOJY-
YaeT HOJIb OaJIJIOB.

[TpakTyeckoe 3amanue 2, BBHINOJHEHHOE B MOJHOM OOBEME, OIIEHUBAECTCS MaK-
cuMasbHbIM Oasiom 15. [Ipu OTCYTCTBUY BBIMIOTHEHHS 3aJ1aHUs O0y4YarOIIUIACS TOY-
YaeT HOJIb 0aJJIoB.

[Ipu moacuere 6aIIOB 3a 3324l OT MAaKCUMAJIBHOTO KOJIMYECTBa OANIOB CHUMa-
eTcs 3a:

- HETIOJIHOE perieHue: oT 5 10 15 6amios;

- CYIIECTBEHHBIE OIMOKH 10 X0ay pemreHus: oT 10 go 15 6amos;

- MEJIKUE OIIUOKH: OT 2 10 5 OaIoB.

[TonyuenHsie OasIbl 32 OTBETHI HA BOMPOCHI OmieTa cymmupytorcs. C yuérom pe-
3yJBTATOB TEKYIIEro KOHTPOJISI pabOTHI CTYACHTA BBIBOJUTCS UTOrOBas olieHka mo 100-
OaJITbHOM 1IKaJIe.

[Tonyuennas onenka mo 100-0amipHOM 1IKaie onpenesseT OlEHKY Mo Tocyaap-
CTBEHHOU mikajne u mkane ESTS.

YTBepxkaeHO Ha 3acenanuu Kadeapbl « INEKTPUUIECKUE CUCTEMBDY,
npoTokoJ No or . 20 r

3aBenyromuii kaheapon ITonkoBHnuenko /1.B.




4.3 Kpurepum onieHUBaHUA

Texymuii KOHTPOJIb 3HAHUN CTYJCHTAa OYHOW M (POPMBI OOYUYCHHS OCYIIIECTBIIS-
eTCs 10 pe3yJibTaTaM JICKIIMOHHBIX M MPAaKTHYECKUX 3aHATUH, pe3yJibTaTaM BBIMOJIHE-
HUSI KOHTPOJIBHOHM pabOThI; CTY/ICHTA 3a09HON (OpMBbI 00yUEHUS — 110 pe3yJIbTaTaM BbI-
TIOJTHCHHUSI KOHTPOJIBHOM paboTHI.

BeInonHeHne MHIMBUAYAIBHOTO 3a7aHus (KOHTPOJBHOW pabOoThI), MPEIyCMOT-
PCHHBIX paboYeil MpOrpaMMOl JUCIMILINHBI, SBISCTCS HEOOXOJMMBIM YCIOBHEM JI0-
IyCKa CTYACHTA K JK3aMeHY.

Pacnipenenenue 0amwioB TEKyIIETO KOHTPOJIS paOOThI CTyIIEHTa Ha MPOTIKECHUH
cemMecTpa npuBeieHo B Tabmuie 1.

Tabnuna 1 — Pacnpenenenne 6aJIJI0B TEKYIIETO KOHTPOJIS

dopma KOHTPOJIS Bo3MokHOE KOJIMUECTBO [Ipumeuanue
0ajioB
Jyist cryienToB ouHOM (hOpMBI O0yUCHHS
KoHTpoJsibHBIE ONpO- 2 [TonHBIC apryMEeHTHpPOBaHHBIC OTBETHI HA I10-
Chbl HA MPAKTHYECKUX CTaBJICHHBIE BOIPOCHI
3aHATHAX 1 HenosHoe packphITHE BOIPOCOB

HT1oro mo KOHTPOJIb-

HBIM  ONpocaM  Ha .
N3 pacuéra mposenenust 8§ omnpocoB. OueHu-

NPaKTHYECKUX 3aHsA- 16 9
BAETCs Ka)IbIi OIpoC.
TUAX (MAKCHUMAJIBLHO
BO3MOKHOE)
[TosHBIE apryMEeHTHpPOBaHHBIC OTBETHI HA TTO-
KoHTpoJsbHBIE OMpO- 2 prym P

CTAaBJICHHBIC BOIIPOCHIL

Cbl HA JICKIHAX

1 HemnosiHOE packpbiTHE BONPOCOB
HToro mo KOHTPOJIb-
HBIM  OIpocaM  Ha 6 W3 pacuéra mpoBeneHus 3-x ompocoB. Orre-
JEeKIUAX (Makcu- HHUBAETCS Ka)bIH OMpPOC.
MaJIbHO BO3MOKHOE)
HUTOI'O: 22 MakcumaabHO BO3MOXKHOE

[Ipu BBINONHEHWU 3alaHUsl TPUHATHI Mpa-

BAITIOTHCHIC KOH- 28/50 BWIbHBIE PEIICHUS, HW3JIOKEHHE MaTepuasa

apryMeHTHPOBAaHHOE, TOCJeI0BaTENbHOE, pa-
6ota odopmiieHa 6e3 3amedaHu i
3aiaHue BBITIOJIHEHO B 1I€JIOM MPAaBHIBHO, HO

TPOJILHOU PalbOTHI (MH-
TUBUAYaIbHOIO  3aja-

HUSI
) 20/30 peleHrss He Bcerja O0OOCHOBAHBI, MMEIOTCS
3aMevaHus o 0(hOPMIICHHIO.
HUTOTI'O: 50/50 MaxkcuMaabHO BO3MOYKHOE

IIpomexkyTouHasi aTTecTalUA 0 pPE3yJibTaTaM OCBOCHHS JUCIUIUIMHBI B Ce-
MeCTpe MPOBOJIUTCS B OpME CEMECTPOBOTro sk3aMmeHa. dopma MpoBeeHUS IK3aMEHA —
MMCbMEHHAsI. JK3aMEHAIMOHHBIN OWJIET BKITIOYAET B ce0s 1Ba TEOPETUIECKUX BOMPOCA,
KK 13 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETa, W MpakTUdeckoe 3amanue. [lpu
OLICHUBAHUU CTYJEHTAa Ha 3K3aMEHE IMPENoJaBaTelib PYKOBOJACTBYETCS KPUTEPHUSIMH,
MpUBEJACHHBIMY B TaOIHIIE 2.



Tabmuia 2 — Pacnipenenenne 6amioB M0 CEMECTPOBOMY IK3aMEHY

MaxkcuMansHO
®opMa KOHTPOJIA
BO3MO’KHOE KOJMYECTBO 0aJIOB

BOIIPOC 15

OTBeT Ha BOIPOCHI IK3aMCHa-
npakTU4yeckoe 3ajanue 1 20

LIUOHHOTO OMiIeTa

MPaKTUYECKOE 3aJIaHue 2 15
HUTOIO: 50

MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a OTBET HA BOMPOC IK3aMEHAIIMOHHOTO OU-
JIeTa 3aCUUTHIBACTCS CTYJICHTY B Clydae, €Clid OTBET MOATBEPKAACT BIaJCHUE CTYICH-
TOM 3HAHUSMH B TIOJJTHOM 0OBEeMe yu4eOHOUM MpoTrpaMMBbl, MaTeprajl U3JI0KEH B JIOTHYEC-
CKOHM TIOCIICIOBATEIFHOCTH C BBIJICIICHHEM TJIaBHOTO, COJIEPKUT TOYHBIE (POPMYIUPOB-
KM, COIIPOBOXK/IACTCS WLTIOCTPUPYIOIIUMHU CXEMaMHU U PUCYHKaMH (IIpU HEOOXOIUMO-
CTH).

B cnyuae, eciii OTBET Ha BOIIPOC HE B MOJIHOW MEPE OTBEYAET MIPUBEICHHBIM TpE-
OOBaHMSM, CTYICHTY 3aCUUTHIBACTCS MEHbIIIEE KOJIMYECTBO OaUIOB B COOTBETCTBUHU C
BBILICIIPUBEICHHBIMU KpUTEpHUSAMU. [Ipr OTCYTCTBMM MpaBUIBHOIO OTBETA Ha MOCTaB-
JICHHBIN BOTPOC CTyAeHT nojiydaet () 6aios.

HToroBas oueHka onpeenseTcss MyTeM CyMMHUPOBAHUS KOJIMYECTBA OAIIJIOB 110
pe3yibTaTaM TEKYIIEro KOHTPOJIS U KOJMYECTBA OAJIOB 10 PE3yJIbTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 0auioB — 100.

[Tonyuennas onenka no 100-0amibHOM IIKajge OMpeaAesieT OIEHKY MO rocyaap-
cTBeHHOM mikazne u mkane ECTS:

Cymma 0OasmioB Orenka Orenka
no 100-6anpHOI mIKane no mkane ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTAM4HO
80-89 B Xoporio
75-79 C
70-74 D v
60-69 E JTIOBJIETBOPUTEITLHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIHHO

*_ ¢ 00s13aTeNbHBIM IMOBTOPHBIM N3YUYCHUEM NUCIUILIAHBI.

YTBepkIeHO Ha 3aceqannu Kadeapbl « DNCKTPUISCKUES CUCTEMBI,
poToKoJI No oT 20 r.

3aBenytomuid kadenpoit [TonkoBHuuenko /[.B.

4.4 Tlpumep TeKylIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKNX) 3aHATUAX U
J1a0opaTopHbIX padoTax

Ha npakTuyeckux 3aHATUAX

Ha npumepe tembl « Bb100p HOMMHAIBHOTO HANpsHKEHUS, pacyeT U MpoBepKa ce-
YEHUH POBOJOB B BAPUAHTAX 3JIEKTPOCHAOKEHUS)
1. Onpenenenne HOMUHAIBHOIO HAIIPSKEHUS.



2. Jlenenue cereld M0 HOMUHAIILHOMY HANPSHKEHUTO.

3. CriocoObl BHIOOpa HOMUHATIBLHOTO HAMPSKEHMUS.

4. MeTopl BBIOOpA CEUCHUI TTPOBOJIOB?

5. OmnpejenieHrie S)KOHOMUYECKOM TUIOTHOCTH TOKa.

6. OT KakuX MapaMeTpoB 3aBUCUT SKOHOMHUYECKas IJIOTHOCTh TOKA.
7. OrpaHuydeHusl, MOJI0KEHHbIE B OCHOBY METO/1A.

8. BenmnunHbl 5KOHOMUYECKOM MIIOTHOCTH TOKA.

9. JocTonHCTBA METOA.

10. Hegocratku meToa.

11. MeTtoa 3KOHOMUYECKUX UHTEPBAJIOB.

12. Be1bop ceueHuit mpoBOI0B MPU YHU(PUIIUPOBAHHOM TOIXOE
13.YcnoBust mpoBepKU CEYSHUI TPOBOOB.

14. YcnoBue OTCyTCTBHS KOPOHBI Ha MPOBOJIAX ?

15.IIpoBepka MpoBOIOB MO HATPEBY B NOCIICABAPUNHBIX PEKUMAX.
16. JlonmycTtumasi motepsi HarpsiKEHUsI.

5 PEKOMEHAYEMAS JIUTEPATYPA

I Ocnoenasa numepamypa

1. Ananunuena, C. C. I[IpoekTupoBaHue JIEKTPUUECKUX CETEH : yueOHOe mocodue
/ C. C. AnanuueBa, E. H. Korosa ; nox penakuueit C. H. Illentor. — ExaTepunOypr :
NznatenbctBO Ypanbckoro ynusepcurera, 2017. — 164 ¢. — ISBN 978-5-7996-2040-
0. — Texcr : snexkrponusiii // [udposoit oOpazoBarensHblii pecypc [PR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/106771.html

2. JIpikuH, A. B. DnexkTpudeckrue CUCTEMBI U ceTH : yueOHuk / A. B. JIblkuH. —
HoBocubupck : HoBocuOupckuit rocy1apcTBEHHbIN TeXHUYeCKU yHuBepcutet, 2017 .
— 363 ¢. — ISBN 978-5-7782-3037-8. — Texkcr : 2leKTpOHHBIN // DIEKTPOHHO-
OubmMoTeuHast cucrema IPR BOOKS : [caitT]. — URL.:
http://www.iprbookshop.ru/91589.html

1I /lononnumenvnan aumepamypa

3. bapanos, A. B. DHeprocoepexenne u 3HeprodPpheKTUBHOCTD : YISOHOE TTOCO-
oue / A. B. bapanos, 3apanaus XK. A.. — Tam6oB : TamOOBCKHI TOCYIapCTBEHHBIN
texHnueckuii yaupepeuteT, ObC ACB, 2017. — 96 ¢. — ISBN 978-5-8265-1706-2. —
Texkcr : anextponHsIii // [{udposoit oOpazoBaTensHbId pecypc IPR SMART : [caiT]. —
URL.: https://www.iprbookshop.ru/85987.htmi

4. KapanetsiH, W. I'. CipaBOYHUK 110 IPOEKTUPOBAHUIO dJIEKTpUUecKkux ceteit / .
I'. Kapanersn, 1. JI. ®aitoucoruy, M. M. lllanupo ; mox penakuueit [1. JI. daitbuco-
Bu4. — 4-¢ m31. — Mocksa : DHAC, 2017. — 376 c. — ISBN 978-5-4248-0049-8. —
Tekcer : anexktponHsli // Lludposoit oopazoBarensHblil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/76203.html



https://www.iprbookshop.ru/106771.html
http://www.iprbookshop.ru/91589.html
https://www.iprbookshop.ru/76203.html

6 YYEBHO-METO/INYECKOE OBECIIEYEHHUE JUCIUIIJINHBI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:

5. MeTtonuueckue yka3aHusi K IPAKTUYECKUM 3aHITHSIM MO AUCHUILUIMHE «OCHO-
BbI IIPOEKTUPOBAHUS IJIEKTPUUECKUX CHUCTEM» : ISl OOYYAIOIIMXCSl HAMPaBICHUS TOJI-
rotoBku 13.03.02 «DnekTposHepreTuka U 3IEKTPOTEXHUKAY, TPOPMIb « DIEKTPOIHEP-
reTH4eckue cucteMbl U ceTm» BceX (opm obOyuenust /| TOYBIIO «JOHHTY», kad.
anekTpuueckux cucrem ; coct. M. U. Jlapuna. — lonenxk : JJOHHTY, 2022. — Cucrem.
tpeboBanus: Acrobat Reader. — 3arm. ¢ tuty:n. akpana - (Joctym uepes nuuHbIN KaOu-
HET CTYJ/ICHTA).

6. Metonnueckne yka3aHUS K CaMOCTOSITEIbHON pabOTe CTYIACHTOB IO JHCITHU-
mwiuHe «OCHOBBI TPOEKTUPOBAHUS HJICKTPUUYECKUX CHUCTEM» : ISl OOyYaroluxcs
HanpasieHus: noArotToBku 13.03.02 «DJeKTposHEpreTuKka W JIEKTPOTEXHUKA», MPO-
GmIb «IJEKTPOIHEPreTHUECKUE CUCTEMbI U ceTH» Bcex (popm obyuenus / TOYBIIO
«JOHHTVY», kad. anekrpuueckux cucteMm ; coct. M. U. Jlapuna. — doneux : JJOH-
HTYVY, 2022. — Cucrem. tpeboBanus: Acrobat Reader. — 3aru. ¢ turyn. skpana. - (/o-
CTYI Yepe3 JUYHBIA KaOMHET CTY/ICHTA).

JJIeKTPOHHO-MH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library.
9BC IPR SMART - http://www.iprbookshop.ru/.

7/ MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

7.1 JIeKIHOHHBIE 3aHATHS:

1. YueOnas nabopatopust Ne8.509, yueOHbIi Kopriyc 8, 71l MPOBEACHUS 3aHATUNA
JICKIIMOHHOTO THIIA, JJaOOPATOPHOTO THUIIA, TPYIIIOBBIX U UHAUBUYATbHBIX KOHCYJIbTa-
U, TEKYIIEro KOHTPOJISI U MPOMEXKYTOUHON arTecTanuu (MyJIbTUMEANITHOE 000pyI0-
Baaue: C II-1100 (OC - Windows XP Professional x86 (akamemuueckas MOJIHMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecmmatHast Bepcus), SMathStudio-0.98
(OecrimaTHast BepcHsi), MYJIbTUMEIUNUHBIN MPOEKTOP, KpaH; CHEIUATM3UPOBAHHAS Me-
Oenb: OCKa ayJIUTOpHAs, CTOJbl ayJUTOPHBIC, CTYJbs YUCHHUYECKHE; JIEMOHCTPAIMOH-
HBIC CTCH]IbI U TJIAKAThI).

7.2 IlpakTHyecKue 3aHATUSA:

2. Yyebnas nabopatopus Ne8.509, yueOnblii Kopiryc 8, 1 NIPOBEICHUS 3aHITHIMA
JICKIIMOHHOTO THIIA, TAOOPATOPHOTO THITA, TPYIIIOBBIX U WHIWBHUIYyAIbHBIX KOHCYJIbTa-
IIUH, TEKYIIEro KOHTPOJSI U MPOMEKYTOUYHON aTrTecTauu (MyJIbTUMEIUIHOE 000pya0-
Banue: C II-1100 (OC - Windows XP Professional x86 (akamemudeckas MOAMHCKa
DreamSparkPremium), LibreOffice 3.3.0.4 (6Gecnmatnas Bepcus), SMathStudio-0.98
(OecrimaTHast BepcHsi), MyJIbTUMEIUNUHBIN MPOCKTOP, SKPaH; CHEIUATN3UPOBAHHAS Me-
Oenb: OCKa ayJIWTOpPHAs, CTOJBI ayJUTOPHBIC, CTYJIbsl YUEHUYECKHUE; TIEMOHCTPAIIMOH-
HBIC CTCH]IbI W TJIAKAThI).


http://donntu.ru/library
http://www.iprbookshop.ru/

7.3 JlaGopaTopHbie padoThI:

3. Hucnueiinbiit kmacc Ne8.512a, yueOHbIN Kopmyc 8, I IPOBEACHUS J1abopaTop-
HBIX 3aHSTHHA, TPYNIOBBIX U MHIWBUIYAIbHBIX KOHCYJIbTAUMHN (MyJIBTUMEIUHHOE 000PYI0-
Banue: kommbioTepbl Cel/2.53GHz/512Mb/40Gb, Cel/2.53GHz/256Mb/40Gb, Intel
Pentium 4 3Ghz/512M, Core 13 3.0 Ghz (OC - Windows XP Professional x86 1 Windows 7
(akamemuueckas nmonanucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecratHas Bep-
cust), SMathStudio-0.98 (Gecrnatnas Bepcusi), Mathcad Express (OecrutatHas Bepcus),
LibraCAD 2.1 (Gecrnatnas nuuensusi), FreeMat (Oecrutatnas munensus) Digsilent
PowerFactory 14.0 (siuuensusi), Monutopsl TFT-17", MybTUMEIUIHBIN TPOEKTOP, SKPaH;
CIIeIUATTU3UPOBAaHHAs MeOeIb: TOCKa MEePEBIKHAS, CTOJBI AyAUTOPHBIC, CTYJIbs yUCHUYe-
CKHE).

7.4 CamocrosiTesibHas padora:

4. TlometeHust st CAaMOCTOSITEIBHOM PaObOThI C BO3ZMOXHOCTBIO TTOAKIIOUEHUS K
cetu "HHTepHer" u oOecrniedyeHHMEM JOCTyna B JJIEKTPOHHYIO HWH(GOPMAIMOHHO-
00pa30BaTeNbHYIO Cpely OpraHU3alluu: YUTAJIbHBIEC 3abl, yueOHble Kopmyca 2,3 (KoMm-
NBIOTEPHAs TEXHUKA C BOBMOKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u obecriedeHu-
€M JI0CTyNa B 3JIEKTPOHHYIO0 HMH(pOpMaIMOHHO-00pa3oBarensuyto cpeay (QMOC JIOH-
HTY) u snextponno-6ubnmoreunyto cucremy (3bC [PRbooks), a Takike BO3MOKHOCTBIO
MHVBUIYAIBHOTO HEOTPaHMYEHHOTO jaocTymna odydarommxcsi B ObC u OUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbIx MOOWIBHBIX ycTpoiictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 - obmecTBennas nunensus MPL 2.0, Grub loader for ALT Linux -
munier3uss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - munensuss GNU GPL).



	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Значение дисциплины "Основы проектирования электрических систем" в решении общих народнохозяйственных задач заключается в том, что она будет оказывать содействие не только при техническом перевооружении электрических сетей соответственно по определенн...
	Формирование компетенций в результате освоения тем дисциплины
	3.3. Практические (семинарские) занятия


