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[Ipu pazpaboTke padboueii mporpaMmbl y4eOHON JUCLUUILTUHEI B OCHOBY ITOJIOKEHBI:
1) ®I'OC BO mno nampaBnenuto mnoarotToBkH (cmenuanbHocT) 35.04.06 «ArpouHskeHepHsd»

yTBEpKACHHBIH MUHUCTEPCTBOM 00pa3zoBanus 1 Hayku PD «26» utonsg 2017 r., npukas Ne 709

2) YucOHBII IUIaH OCHOBHOHM 00pa30BaTebHON MPOTrpaMMbl MAaruCTPaTypbl JHeproodecrneveHmne
npennpustuii 0106peH YuensiM coBetom @I'BOY BO I'AY CeepnHoro 3aypanbst ot «31» mas
2024 r.IIporokon Ne 14

Pabouast mporpamMMa AUCHUIUIMHBI 0J00peHa Ha 3aceaHuM Kadenpbl «IHEprooOecnedeHne CeIbLCKOro
x03s1cTBay oT «31» Mas 2024 r. ITporokon Ne 9

YL
3aBenytrommii kKadeapoit N.B. CaBuyk

Pabouas mporpamma yueOHOM TUCIUTLTHHBI (MOIYI) 0100peHa METOIUIECKON KOMHUCCHUEH HHCTUTYTA OT

«31» mas 2024r. ITIporoxosn Ne 8
//% C.M. Karoruna

[Ipencenarens METOMUYECKON KOMUCCUU HHCTUTYTA

PaszpaboTuuk:
CaBuyk W.B., nouent xadeapsl DHeproobecriedeHus CenbCKOTo X035 CTBa, K. T. H.

Paboroparens:
CamoxsanoB .., HauaapHUK CcTyKObI SKCIUTyaTau 1 peMonTa noacraniuit AO «Poccetn TroMeHb»
¢wman TIOMEHCKUE JIEKTPUIECKHE CETH

JHpeKTop HMHCTHTYTA: C ¢ H. H. VcTuHOB



1. llepeyeHb MIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH pe3yJbTAaTaMHU 0CBOEHHS 00pPa30BaTe/JbHOM NPOrpaMMbl

Koo
Komne-
meHyuu

Pe3y.]'II>TaTI)I OCBOCHUA

NHaukaTop JOCTHKEHUS
KOMIIETEHIIUHA

[lepeuens miIaHUpyeMBIX
pe3yabTaToB O0yUYEHHUS 110
JTUCIUTIIINHE

MK-3

Cnocoben
OpraHHU30BaTh U
KOHTPOJIMPOBAThH
IKCILTyaTaIUIo
AJIEKTPO3HEPTeTUYECK
0ro 00opy/I0BaHUS

N -3nk-3 [IpoBoauT peBusun
U TEXHUYECKHUE
OCBUJIETEIILCTBOBAHUS
AIIEKTPOOOOPYIOBAHUS HA
JIN3EIIbHBIX DJIEKTPUUECKHUX
CTaHUHUAX U UCTOYHUKAX
Oecrniepe0oiTHOTO MU TAHUS

3namop:

- OcobeHHocTH PabOTHI
TEXHOJIOTUYECKHUX MAIIWH,
cCUCTeM, BO30YKIaroIIKe U
OrpaHUYMBAIOLIIE PAKTOPHI
CUCTEM
IHEProoOecIeyeHus,
ANeKTpUudUKaALUU U
ABTOMATH3AIHMH JIJIS
00BEKTOB
CEeNIbCKOX O35 CTBEHHOTO
Ha3HAYCHUS;

- METO/bI IPOBEACHHUS
WHXCHEPHBIX PacUyeTOB.
Ymemo:

- PaccuutsiBaTh Hecylue
AIIEMEHTHI U paboure
OpraHbI MAIlIUH U
o0opynoBaHusi, MPUOOPOB U
TEXHUYECKHUX CPE/ICTB;
-paccuMThIBaTh pabouuit
pecypc 00opynoBanus,
Ha3HA4YaTh MEPUOTUIHOCTH
MIPOBEJICHHS TEXHIHUECKOTO
00CITyKHBaHHUSI.

Bnaoemp:

- HaBbikamu odopmiieHus
MPOEKTHOU 1
KOHCTPYKTOPCKOM
JIOKYMEHTAIMH, BEIOOpa
Croco00B peMOHTA U
TEXHUYECKOTO
o0CITyKUBaHUS
CEJIbCKOX O35 ICTBEHHON
TEXHHUKHU Ha OCHOBE
COBPEMEHHBIX METOJIOB U
CpeAcTB

2. MecTO AMCHUILINHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

Jannass aucnumiuHa OTHocuTcs K broxy 1 wactu, Qopmupyemoit yuacTHUKaMU
00pa3oBaTeNbHBIX OTHOIIICHUH.
Jnist u3ydeHnst AUCIUTUIMHBI HEOOXOIMMBI 3HAHUS B OOJIACTH 2/1eKMPOMEXHONI02ULL 6

A2PONPOMBIULTIEHHOM KOMIIIEKCe, pAcyen IHepeonompedieus Xo3s1ucmea
Cneyuanvhvie 60npocyl 2NeKMPOCHAONCEHUS SIBIETCS TPEIIISCTBYIOMEH TUCIUTUTHHON
TUTSL 8bINOJHEHUS. U 3AUUMbl 8bINYCKHOU K8ATUDUKAYUOHHOU pabombl




JucnurninyuHa u3ydaercs Ha 2 Kypce Bo 4 cemecTpe 1o o9Hoi popme oOyueHus, Ha 2 Kypce
B 4 cemecTpe - 3a04HOM popme.

3. O0beM AUCHUNJIMHBI 1 BUIbI Y4e0HOH padoThI

OO011ast TPyI0EMKOCTh TUCHUIUTHHBI cocTaBisteT 108 yacoB (3 3a4eTHBIX €AMHUIT).

Bun yae6HO# paboThI ®opma 00yueHust
ouHas 3a04Has

AyauTOpHBIE 3aHATHS (BCEro)
B mom uucne: - -
JIeKIIMOHHOTO THUTIA 20 10
CemuHapckoro Tumna 10 4
CamocrosiTesibHas padoTa (Bcero) 78 94
B mom uucne: - -
[IpopaboTka maTepuana JeKIni, 39 -
MOATOTOBKA K 3aHATHSIM 74
CamocrosiTenbHOE U3YUCHUE TEM 2
KoHTposbHBIC pabOTHI - 20
Pedepar 20 -
NuauBuayanbHOe 3a/1aHKe 17 -
Bun npomexxyTOouHOI aTTecTaluu: 3a4yeT 3a4yeT
OO0mas Tpy10eMKOCTh:
4acoB 108 108
3a4ETHBIX E€IUHMUL 3 3

4. Conep:kaHue T CHUTITTHHBI

4.1. ConepxxaHue pa3iesoB THCIHIIMHBI

Ne HaumenoBanue paznena Coneprxanue pazaena
/1 YCIUTIIINHEI
1 2 3
1. OcHOBHI TEOpUHU 3ajaun TPOEKTUPOBAHUS CUCTEM DJIEKTPOCHAOKEHHS.
IOCTPOCHHUSI 3amaua mocrpoenus aepesa Ll telinepa. OcHOBBI TeOpUU
MPOMBITILTCHHBIX, MOCTPOEHHUSI IPOMBIIIIIEHHBIX, CEJTLCKUX U TOPOJICKUX

QJICKTPUYICCKUX CETeH.
CCIIbCKUX U TOPOACKUX

AIEKTPUYECKUX CETEH.

2. Pemenue ITonsaTHe KpaTyaien 1 MUHUMaIbHOU ceTh. [locTaHoBKa
ONTHMH3AIMOHHBIX W pElIeHWe ONTUMH3AUMOHHBIX 33/lad  MOCTPOCHHS
3a/1a4 MOCTPOEHHS KpaT4allmmMx W  MUHAMalbHbIX  cerei.  I[lowsaTtue
KpaTuaifimx u 3KCTpeManbHOU ceTu. [IoHsATHE IeHTpa CeTH U UEeHTpa
MUHAMAILHEIX CETEl. Harpy3ku. BerOop mect pa3pesa ceTH, MeCT YCTaHOBKH

MYHKTOB  paclpeleieHusl  3JIeKTpodHepruu. Bridbop
BapMAaHTOB  PA3JMYHBIX CUCTEM AIJIEKTPOCHAOKEHUS.
PannaneHble, MarucTpanbHble, KOJIBLIEBBIE, CMEIIAHHBIE
cetu. CpaBHEHHE HAJAEKHOCTH DPA3JIMYHBIX CHCTEM

AMEKTPOCHAOKEHUSI.
3. Br16op BapuanToB AJTOPUTM MOCTPOEHUS KpaTUalIlieil 1 MUHUMAIIBHOHN CeTH
Pa3IMYHBIX CUCTEM B TPOCTPAHCTBE IIEPBOTO W  BTOPOrO0  TOPSIKA.
AIIEKTPOCHAOKECHHSI. OKBWIOHTAIbHBIE W JKBU3aTpaTHbBIC  JIMHHUH B

MPOCTPAHCTBE IEPBOTO U BTOPOro rmnopsjaka. Bwibop
BAPUAHTOB  Pa3JMYHbIX CHUCTEM 3JIEKTPOCHAOKEHUSI.
OcobOeHHOCTH IIPUMEHEHHUS 9HEProcOeperarouero




obopymoBaHus B
OcobenHoctr

CHCTEMaxX

YCJIOBUM 3KCILTyaTalluH.

AJIEKTPOCHAOKEHUS.
AIEKTPOCHAOKEHUS
noTpeduTeneit ¢ yaeToM TpeOOBaHUHN 3aIUTHI OT
BO3JICUCTBUH  OKpY)KalOUIEH Cpeibl

OTACIBHBIX

n CIICOMaJIbHBIX

4. OcoOenHoctu Beibop mect paspe3a ceTH, MECT YCTaHOBKH ITYHKTOB
MPOEKTUPOBAHUS U pacmpesesieHuss 3JIeKTpodHepruu. Bpibop BapuaHTOB
AKCIUTyaTaIl[l CHCTEM pa3NMYHBIX CHUCTEM DJeKTpocHaOkeHus. PaauanbHble,
JNEKTPOCHAOKEHUS MarucTpaibHble,  KOJbIEBBIE,  CMEIIAHHbIE  CETH.

OCOOEHHOCTH TPOEKTHPOBAHUS M IKCIUTyaTallud CHUCTEM
ANEKTPOCHAOKEHUS C MO/IB>KHBIMU
aneKTporpueMHKaMu. OCOOCHHOCTH MPOEKTUPOBAHUS U
JKCIUTyaTallid aBTOHOMHBIX HCTOYHHMKOB T'€HEpaliy B
cHCTeMax JIEKTPOCHA0KEHUSI.
4.2. Pa3nesibl AMCUMIIMHBI M BBl 3aHATHH
ouHasi hopma oOyueHus
Ne HaumenoBanue paznena Jlekimonnoro | CeMHUHApCKOTO Cp Bcero,
n/m JUCITUTLIAHBI THIIA TUTIA 4acoB
1 2 3 4 5 6
1 | OcHOBBI TEOpHUU IOCTPOCHUS 4 2 20 26
MIPOMBIIIICHHBIX, CEIbCKUX U
TOPOJACKHX JIEKTPHUUECKUX CETEH.
2 | Peurenue onTHMHU3AIMOHHBIX 6 4 18 28
3a/1a4 NOCTPOEHUs KpaTyaunx
MUHUMAaJbHBIX CETEH.
3 | BeiOop BapHaHTOB pa3IMIHbIX 6 2 20 28
CHCTEM JIEKTPOCHAOKEHUSI.
4 | OcobeHHOCTH TPOCKTUPOBAHUS U 4 2 20 26
HKCIUTyaTallil CUCTEM
3IEKTPOCHAOKEHUS
Uroro: 20 10 78 108
3ao4Hast popma oOyueHUs
Ne HaumenoBanue pasnena Jlexunonnoro | Cemunapckoro |  CP Bcero,
/1 JUCITUTIAHBI THTIA TUTIA 4acoB
1 2 3 4 5 6
1 | OcHOBBI TEOpHUU TTOCTPOCHHS 2 - 26 28
MIPOMBITIJICHHBIX, CEbCKUX U
TOPOJACKHX JEKTPHUUECKUX CEeTEeH.
2 | Pemenne onrTUMH3alMOHHBIX 4 2 22 28
3a/1a4 NOCTPOEHUsS KpaTJyalnx U
MUHUMAaIbHBIX CETEH.
3 | Boibop BapuaHTOB pa3IMyuHBIX 2 2 24 28
CHCTEM DJIEKTPOCHAOKEHUSI.
4 | OcobeHHOCTH TTPOCKTUPOBAHUS 1 2 - 22 24
AKCILTyaTaI[i CUCTEM
ANEKTPOCHAOKEHHUS
Hroro: 10 4 94 108




4.3. 3aHATHS CEMHHAPCKOI0 THNA

Ne TpynoemkocTsb
n/n Ne pasiena Tema pyn(qac)
JTUCIUTLTAHBI
ouHast 3a04Has
1 2 3 4 5
1. 1 3amaun MPOCKTUPOBAHUS CUCTEM 2 -
ANEKTPOCHAOKEHUS.
2 2 Br160op mecT paszpesa ceTr, MECT yCTaHOBKHU 2 2
ITYHKTOB pacmpeesieHus JIEKTPOIHEPTUN
3. 2 CpaBHeHUE HAJIS)KHOCTH PA3ITUYHBIX CUCTEM 2 -
AMEKTPOCHAOKEHUSI.
4, 3 AJNTOPUTM MOCTPOCHUS KpaTHaIIel u 2 2
MUHUMAaJIbHON CETH B MPOCTPAHCTBE MIEPBOTO U
BTOPOT'O MOPSIKA.
5 4 Oco0EHHOCTH TTPOCKTUPOBAHKS U IKCILTyaTaI[iu 2 -
ABTOHOMHBIX HCTOYHHUKOB T€HEpaIH B CUCTEMAaxX
ANEKTPOCHAOKEHUSI.
Uroro: 10 4
4.4. IlpuMepHasi TeMAaTHKA KYPCOBBIX POEKTOB (padoT)
He npedycmompenro OIIOII.
5. Opranuszanusi CaMoOCTOSITEJIbHOI PadoThl 00yUYaIOUIUXCS N0 IUCHUIIIHHE
5.1. Tunsl caMoOCTOATEIBLHOI PadoOTHI U €€ KOHTPOJIb
Tun camocrosiTeIbHON PadoThI dopma o0yueHus Tekymuit KOHTPOIIb
OuHas 3a04Has
ITpopaboTka MaTepuana JeKIuii, 39 - TectupoBanue
MOATOTOBKA K 3aHATUAM 74
CaMocTosTenbHOE U3ydeHHE TEM 2 TectupoBanue
KonTponbHbIe paboTh - 20 CobecenoBanue
Pedepar 20 - 3amura
WNHnuBunyanbHble 3a1aHUS 17 - CobecenoBanue
BCETO YacCOB: 78 94

5.2. Y4eOHO-MeTOHYECKHE MATEPUAITBI IJISl CAMOCTOATEILHOMH PadoThI:

1. Koctrouenxo, JI. 1. CrietinanbHbie BOMPOCH 3JIEKTPOCHAOKEHHS : yueOHOe
nocob6ue / JI. I1. KocTtrouenko. — 2-e u3f., uctp. u gomn. — Kpacnosipck : Kpacl'AY, 2019. —
103 c. — TexkcT : anexTpoHHBIH // JIaHb : 2neKTpoHHO-0MOaMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/149609 — 3aru. ¢ skpaHa.

5.3. TemMbl, BBIHOCHMbIE HA CAMOCTOSITEJILHOE U3yYeHHe:
1. 3apgauda noctpoeHus aepesa llIteitnepa

2. IlonATHe KpaTyaiieil © MUHUMAJIbHOMN CETH.

3. IlocTaHOBKa M pelIeHHE ONITUMU3ALMOHHBIX 3a/1a4 TIOCTPOEHMSI KpaTyallliuxX u

MHUHHUMAaJbHEIX CeTEeH.

4. PanmanbHble, MaruCTPaJIbHBIE, KOJIBLIEBBIE, CMEIIIAHHBIE CETH.
5. CpaBHEHHE HA/IS)KHOCTHU PA3JIMYHBIX CUCTEM DJIEKTPOCHAOKESHMSI.
6. AJTOpPUTM ITOCTPOEHUS KpaTdyaiiiei 1 MUHUMAaJIbHOW CETH B IPOCTPAHCTBE IEPBOTO U

BTOpPOI'O IIopsaKa.




7. DKBWJIOHTAJIbHBIE U SKBU3AaTpPaTHBIE JINHUU B POCTPAHCTBE MEPBOTO U BTOPOTO

opsiAKa.

8. OCcoOEHHOCTH 3IEKTPOCHA0KEHUS OT/ICNIBHBIX MOTPEOUTENEH C yueTOM TpeOOBaHHIA
3alIUThI OT BO3JCHCTBUN OKPYKAKOLIEH CPEIbl U CIIELIUAIBHBIX YCIOBUN 3KCILTyaTallUH.

9. BbI00Op BapuaHTOB pa3IMYHBIX CUCTEM JIEKTPOCHAOKEHUS.

10.PannanpHble, MarucTpajibHbIE, KOJIBLIEBBIE, CMELIAHHBIE CETU

11.0c0o0eHHOCTH MPOEKTUPOBAHMS U IKCILTyaTallud aBTOHOMHBIX HICTOYHUKOB FeHEpaIuu
B CHCTEMaxX JIEKTPOCHAOKEHHUS.

5.4.

CoNoarwNE

PR PR PP
ok wNdE O

6.

Tembl pedepatoB

DNEKTPOIHEPrETUUECKHUE CUCTEMBI U CETH

DNEKTPOMarHuTHBIE MIEPEXOIHBIE TPOLIECCHI B JIEKTPOIHEPIETUIECKUX CHCTEMAX
DNEKTPOMEXaHNYECKHUE TIEPEXOIHBIE IIPOLECCHI B AEKTPOIHEPIETUUECKUX CUCTEMAX
OCHOBBI peeitHOM 3alUThl 1 ABTOMATUKHU

CucTeMsbl 31eKTPOCHAOKEHHS

DHepropecypcsol, cOepeKeHue 1 yueT

DNEKTPOTEXHOIOTMUECKHUE IPOMBILUIEHHbIE YCTAHOBKU

Pexumbl paboTbl 000pYyAOBAHUS ANEKTPUUECKUX CTAHLIUN U MTOACTAaHIUN
OKcIUTyaTalusl CUCTEM 3JIEKTPOCHA0KEHU S

DKcIutyatanus 3JIEKTPUYECKON YacTH 3JIEKTPOCTAaHIUI U TIOCTaHIIMH

MoHTaX 1 Hajla/Ika CUCTEM DJIEKTPOCHA0XKEHUS

DNEeKTPUYECKUIN TPUBO/T

Penelinas 3amuTa cCTEM 3J1€KTPOCHAOKEHUS

OJEMEHTHI YCTPOMCTB YIIPaBJICHHUs, PEICHHON 3alUThl 1 aBTOMAaTUKH
CrenpanbHble BOIPOCHI AJIEKTPOCHA0KEHUS

MoHnTax 1 HaJIaJiKa yCTPOMCTB PEIECHHOM 3alIUThl 1 ABTOMATHKHU

@®oHJ O EHOYHBIX CpeacTe Jjisi MNMPOBECACHUSA l'[pOMC)KyTO'lHOﬁ aTrrecralmmu

00yuyauuxcst Mo JUCUMUILINHE

6.1 IlepeyeHb KOMNeETeHI Uil U OLEHOYHBbIE CPEICTBA MHIAMKATOPA JAOCTH:KEHHS
KOMIIeTeHIH
Koo IIepedyens muIaHUpyeMBbIX HanmenoBanue
WNuankaTop AOCTHKEHUS
Komne- pe3ysIbTaToOB 00yUYEeHHUs 10 OLIEHOYHOTO CPEJICTBA
KOMIIETEHIINH
meHyuu JMCLUTUIMHE

3namo:
- OcobeHHOCTH pabOoThI
TEXHOJIOTUYECKUX MAIIIMH,
CUCTEM, BO30YKIAIOIIHNE U
OTpaHUYMBAIOLINE (PAKTOPbI
CUCTEM

N -3nk-3 [IpoBoaut peBusmu
HHEpProodecneyeHus,

U TEXHHUYECKUE
ANeKTpudUKaLnuU U

OCBUJIETEIbCTBOBAHUS
aBTOMATHU3AINH JIJIS Tect

MK-3 | snexTpoobopymaoBaHus Ha

00BEKTOB

JM3EIBHBIX 3JIEKTPUUECKUX .
CEJIbCKOXO03SIICTBEHHOTO

CTaHIUSX U HCTOYHUKAX

. Ha3HAYCHUS;

OecriepeOoitHOrO MUTAHUS
- METO/IbI IPOBEICHUS
WH)KEHEPHBIX pPacueToB.
Ymemn:
- PaccunteiBath Hecyiue
AIIEMEHTHI U paboune
OpraHbpl MallliH U




o0opynoBaHusi, NpUOOPOB U
TEXHUYECKUX CPEJICTB;
-paccuuTHIBaTH pabounii
pecypc 000pyaoBaHus,
Ha3HAYaTh MEPHOAUYHOCTD
MPOBEICHHS TEXHUIECKOTO
00CTyKUBaHUSI.

Bnaoemp:

- HaBrikamu opopmienus
MIPOEKTHOU U
KOHCTPYKTOPCKOU
JIOKYMEHTaIUH, BEIOOpa
Croco00B peMOHTA U
TEXHUYECKOTO
00CTyKUBaHUS
CEIIbCKOX 03 HCTBCHHOM
TEXHUKU HA OCHOBE
COBPEMEHHBIX METOJIOB U
CpeCTB

6.2. IlIkajsl oeHMBaHUA
IIIkana oueHMBaHUS TECTUPOBAHMS HA 3a4eTe

00 BBINOJIHEHUS 3aJAHUS Pe3yabTar
50 - 100 3a4TEHO
meHee 50 HE 3aUTEHO

6.4. TunoBble KOHTPOJIbHBIE 3aJaHNs MU UHbIE MATEePUAJIBI:
VYka3zaHsl B npuioxxeHuu 1.

7. IlepedyeHb OCHOBHOI1 M 1OMOJHHUTEILHONH Y4eOHOM JIUTEPATYPbI, HE0OXO0AUMOIi 1A
OCBOCHUS TUCHHILIMHBI
a) OCHOBHas JMTEpaTypa

1. Koctiouenko, JI. II. CneumanbHble BOMPOCHI 3JIEKTPOCHAOXKEHHS : ydeOHOe
noco6wue / JI. T1. Koctiouenko. — 2-e u3j., ucrnp. u gon. — Kpacuosipck : Kpacl'AY, 2019. — 103
c. — Tekcr : snektponsbiid // JlaHb : snekTpoHHO-OMOMHMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/149609 — 3ari1. ¢ skpaHa.

2. I'punneBa, T. C. DueprocOepexenue B snekrpocHabxkenun AIIK @ yueOHoe

nocodue / T. C. I'punnena, C. C. Hyrmanos. — Camapa : Cam['AY, 2018. — 137 ¢. — ISBN 978-
5-88575-549-8. — Tekcr : »nekTpoHHBIH // JIaHb : anekTpoHHO-OnbaroTeuHas cuctema. — URL:
https://e.lanbook.com/book/113434— 3ar. ¢ skpaHa.

0) IOTIOJIHUTENbHAS JINTEpATypa

1. ®ponos, KO.M. OcHOBBI d51eKTpoCcHAOKEHHS [ DIEKTPOHHBIN pecypc] : yueo.
nocob6ue / FO.M. ®pornos, B.I1. lllenskun. — Dnektpon. nan. — Cankr-IletepOypr : Jlans, 2012,
— 432 ¢. — Pexxum goctyna: https://e.lanbook. com/book/4544. — 3ari1. ¢ skpaHa.

2. [Mnamanckuit, JILA. OCHOBBI 3JIEKTPOCHAOXKEHUSI TOPHBIX MPENIPUATUI
[DnexTpoHHbIH pecypce] : yued. — DnekTpoH. aaH. — Mocksa : ['opnas kuura, 2006. — 499 c.
— Pexxum nocryma: https://e.lanbook.com/book/3299. — 3aru. ¢ skpaHna.

3. Meroauka pacueToB U BEIOOpPA TEIUIODHEPTETHYECKUX YCTAHOBOK M CUCTEM CEITLCKOTO
xo3siicTBa /I1.M.Muxaiinos. C.JI.MarBeeB. — YueOHoe nmocooue. — Tromens. -2010. -136 c.




8. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnrepHer"

1. www.consultant.ru - cnpaBounast mpaBoBas cuctema «Koucynbrant-ITrocy

2. www.garant/.ru - cnpaBounast mpaBoBasi cuctema «['apaHt»

3. ®enepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTEIBHBIN CTAHIAPT BBHICIIEr0 00pa30BaHMs 110
HarnpasieHuro moaroToBku 36.04.06 DHeproobecneyeHue CeIbCKOTo X035HCTBa. [DIEKTPOHHBINA pecypc]
Il Poccuiickoe oOpa3oBanue [DenepaibHbIi MOPTaAN] € aAPECOM JIOCTYIIA

4. www.agris.ru (MexxayHapoaHas HHpOpMaI[MOHHAS CHCTEMA 10 CEIbCKOMY XO3SICTBY U
CMEXKHBIM C HUM OTPAaCIIsIM).

5. WWW.agro-prom.ru (uHGopMaIoHHbIH MOPTa IO CEIbCKOMY X034MCTBY U arpapHOi
HayKe).

6. www.agronews.ru (Poccuiickuii ”HOPMALIMOHHBIA MOPTAJ O CEIBCKOM XO3SIHCTBE).

9. MeTonuyeckune yKkazaHus 1J1sl 00y4aIOUIUXCsl 0 OCBOCHHIO TUCHHIIIUHBI
1.Bo3munoB A.I'., MuxaiinoB [1.M. DekTpoodrcTKa 1 3JIEKTPO0OE33apaKMBaHNE BO3TyXa

B TEXHOJIOTMYECKUX Ipolieccax >KUBOTHOBOJCTBA M NTULEBOJCTBa /MoHorpadus/. — ToMeHb
2013r. - 255¢c.

10. Iepeuyenb MHGPOPMAMOHHBIX TEXHOJIOTHIi
1. Onepanuonnsie cucreMmbl Windows XP/7 (JTUIICH3HOHHO- TPOrpaMMHOE 00SCIICUCHNUE).
2. ITaker npuknanabix mporpamm MS Office 2007 (akagemudeckast TULICH3MS).
2. Compas-Graffic - maker a5t IpOEKTHPOBAHHS.

11. MaTepuajibHO-TEXHHYECKOE 00ecneuyeHne JUCHUTLIHHBI

4-230 Aynutopusi i 3aHATHH JIEKIMOHHOTO THWIIA, 3aHATUH CEMUHAPCKOrO THIIA,
KYPCOBOTO MPOCKTUPOBAHUS (BBIIIOJHEHUSI KYPCOBBIX padOT), TPYIIIOBBIX W HHIUBUIYaTbHBIX
KOHCYJIbTAIIU/A, TEKYIIET0 KOHTPOJISA U IPOMEXKYTOUHOM aTTecTanuu. JJocka yueHndeckas, mapThl,
CTYIbsI

4-232 JIeKIIMOHHBIN 3411

Aynutopus ISl 3aHITHHA JIEKIIMOHHOTO THITA, 3aHITHH CEMHHAPCKOTO THUIA, KYpPCOBOTO
MPOEKTUPOBAHMs  (BBIMOJHEHUS KYpPCOBBIX paboOT), TPYINOBBIX U  HHAWBHIYAITbHBIX
KOHCYJIbTAIlUM, TEKYIIEr0 KOHTPOJsS W IPOMEKYTOUYHOM arrectauuu. MyinbTHMeIniHOe
obopynoBanue Panasonic LB55, untepakTuBHas gocka Smart Board

12. Oco0eHHOCTH OCBOEHMS AUCHUIUVIMHBI JJId UHBAJIUIA0B M JHUII ¢ OrpaHUYCHHBIMUA
BO3MOYKHOCTSAMHU 3/10POBbA

OOydeHrne OO0YYarOIIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI IPU HEOOXOIUMOCTH
OCYIIECTBIISIETCS. HA OCHOBE JIallTHPOBAHHON pabodell MporpaMMBbl C HCHOJNB30BAaHHEM CHEIHATBLHBIX
METOZIOB OOYyYeHHs] W JIUJIaKTHYECKUX MAaTEepHaloB, COCTABICHHBIX C Y4YeTOM 0coOeHHOCTeH
NCUXO(HU3UYECKOTO PasBUTUS, WHAWBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSHHS 3[0POBbS TaKHX
obyJarormuxcs (00yJaroIerocs).

B memsix ocBoeHHs y4eOHOH TporpaMMbl JUCHWIUIMHBI WHBATUAAMH W JIAIAMH C OTPaHHYCHHBIMH
BO3MOXHOCTSIMHU 37I0POBBSI 00€CIICUnBaAETCS:

e JUId WHBAJIHJIOB | JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI TI0 3PEHHIO: pa3MellleHHE B
JOCTYIHBIX JUISI OOYYalOUIMXCs, SBISIOUIMXCS CIENBIMH WM  ClIa0OBHUASIIMMH, MECTax U B
aJlanTUPOBaHHON (opMe CIpaBOYHOW WHGPOPMALMH O PACIUCAHWUU Y4YeOHBIX 3aHATHH; NPUCYTCTBUE
ACCHCTEHTa, OKa3bIBAIONIEr0 OO0ydJaromeMycs HEOOXOJIUMYIO TIOMOIIb;, BBIMYCK ajlbTePHATHBHBIX
(hopMaTOB METOAMYECKUX MaTepuaioB (KPYMHBIM MpUBT uiau ayauodaiiiasl), UCTOIH30BAHUE BEPCHUHU
caiita s cmaboumsammx OBC [IPR BOOKS u cnenmansHoro mobmisHoro mpuiokenus IPR BOOKS
WV-Reader (mporpamMMbl HEBU3yaJILHOTO JOCTYyNa K HH(GOPMAIHMH, IPeIHA3HAYCHHOH JUIT MOOMIIBHBIX


http://www.consultant.ru/
http://www.agris.ru/
http://www.agro-prom.ru/
http://www.agronews.ru/

YCTPOWCTB, padoTammux Ha onepanuonHoi cucteme Android u i0S, koTopas He TpeOyeT crenuaiIbHO
00y4EeHHOro accucTeHTa, T.K. oau ¢ OB3 mo 3peHuio paboTarT CO CBOMM YCTPONCTBOM IIPHBBIYHBIM
CrocoO0OM, HCIONB3YS CIIeNHAIbHBIE INTAaTHBIE MPOTPAMMEI IS HE3pSYMX Jroaed, ¢ koropeimu IPR
BOOKS WV-Reader nmeer mosiHyt0 COBMECTUMOCTB);

* IS UHBAJIUJOB M JIUI] C OTPAaHUYCHHBIMUA BO3MOXXHOCTSIMHU 3JI0OPOBbBS 10 CIIYXY: Ha/JICKAITIMH
3BYKOBBIMH CPEICTBAMHU BOCIIPOU3BEICHUE NH(OPMAITHH;

*  JUIA MHBAIWJOB W JIMI[ C OTPAHWYCHHBIMU BO3MOXKHOCTSIMH 370POBBS, MMCIOMINX HAPYIICHUS
OTIOPHO-/IBUTATEIBHOTO aIapaTa: BO3MOXKHOCTh OSCIPEISITCTBEHHOTO JIOCTYIA 00YYAIONINXCS B yueOHbIE
MMOMEIIEHUS, TyaJICTHBIC KOMHATBI U JIPyrue MOMeIeHUS Kadeaphl, a TaKKe NMPeObIBAHUE B YKa3aHHBIX

MTOMEIIEHUSIX.
OO0pazoBanue OOYYaIOLIMXCSI C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMH O00YYarOIIUMUCS, TaK U B OTACIBHBIX TPYIIaX WIH B OTACIbHBIX
OpraHu3aIHsX.



[Ipunoxenue 1
MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
®OI'bOY BO I'ocynapcTBeHHBIN arpapHblil yauBepcuTeT CeBepHOTO 3aypalbs
NHXeHEepHO-TEXHOJIOrMYECKUN HHCTUTYT
Kadenpa DHeproodbecnedeHune ceabCcKoro Xo3s1ucTa

OOH/ OLIEHOYHLIX CPEACTB

110 yqe6H0171 JUCHUITIINHE Cneunanbﬂme BOIIPOCBHI 3HeKTp0CH36)KeHI/ISI

JUtst HarpaBlieHus noArotoBku 35.04.06 Arpounxenepus

porpaMMa MarucTpaTypbl DHeproooOecrnedeHue npeanpusITHiA

VYpoBeHs BbicLIEro 00pa30BaHus — MarucTpaTrypa

Pa3paboTruuk: no11eHT Kaeapbl SHEprooOecneueHns CeIbCKOTO X035CTBa,
K.T.H., 1.B. CaBuyk

YTBepkJIeHO Ha 3aceJaHUH Kadeapsl

poTokod Ne 9 ot «31» mas 2024 r.

s
3aBeayromuii kadeapoii /(, N.B. CaBuyk

Tromens, 2024



KOHTPOJIBHBIE 3AJTAHUA U UHBIE MATEPUAJIBI OIEHKH
3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA AEATEJbHOCTH, XapaKTepU3youue

Tanbl GOpMUPOBAHMS KOMIIETEHIIUH B IPpoLiecce 0CBOEHUS TMCUMIINHBI
CIIEIIHAJIBHBIE BOIIPOCHI JJIEKTPOCHABKEHHUHA

1 Bonpocsl 1151 cobeceqoBaHus
Pa3nenl OCHOBBI TEOPUU TTOCTPOEHUS TPOMBIIIUICHHBIX, CETLCKUX U TOPOJCKHUX JICKTPHUESCKUX
CETeH.
1. OcuoBnbie nonoxeHus: GenepanbHoro 3akona PO ot 23 Hos6ps 2009 roma Ne 261-D3 «O6
IHEPTOCOCPEIKCHHUH. . . ».
2. 3aaua MpOEKTUPOBAHHS CUCTEM DJICKTPOCHA0KEHUSI.
3. 3amaya nmocrpoenus nepesa lllteiinepa.
4. TIpuHIUT TOCTPOCHUS MPOMBITINICHHBIX YJICKTPUUICCKUX CETEH.
5. ITpHHITUI TOCTPOCHHUSI CENBCKUX YEKTPUUCCKUX CETCH.
6. [IpuHII TOCTPOCHUS TOPOJACKUX IJICKTPHUICCKHUX CETEH.

Pa3nen2 Pemenue onTUMU3allMOHHBIX 3a/1a4 IOCTPOCHMS KpaTYaWIINX U MUHUMAJIBHBIX CETEH
1. [lonsiTue kpaTyaiieil © MUHUMaJIbHON CETH.

2. IlocTaHoBka W pelieHHWE ONTHUMHU3AIMOHHBIX 3aJa4 IMPH MMOCTPOCHHHM KpaT4alInx |
MHUHHUMAaJIbHBIX CETEH.

3. [lonATHe SKCTPEMAIBHOM CETH.

4. TToHsiTHE LIEHTPA CETH U LIEHTPa HarPYy3KHU.

5. Bribop MecT pa3pesa ceTH, MeCT yCTaHOBKU MTYHKTOB paclpeiesieHus JIEKTPOIHEPTUH.

6. PaguanbHble, MarucTpalibHbIC, KOJIBIICBBIC, CMEIIIAaHHBIC CETH.

7. CpaBHEHHE HA/IC)KHOCTH PA3JIMYHBIX CUCTEM JIEKTPOCHAOKCHHS.

Pa3nen3 Beibop BapuaHTOB Pa3IUYHBIX CUCTEM JIEKTPOCHAOKEHHS.

1. Anroput™m nocTpoeHus KpaTyaiiieil ceTu B MpoCTPaHCTBE MEPBOTO M BTOPOTO MOPSIIKA.

2. ANropuT™ NMOCTPOEHUSI MUHUMAJILHON CETH B IPOCTPAHCTBE MEPBOT0 M BTOPOT'O MOPSIKA.

3. DKBWJIOHTJIbHBIE JINHUM B ITPOCTPAHCTBE IIEPBOTO M BTOPOTO MOPSIKA.

4. DKBU3aTpaTHBIE IMHUYU B IPOCTPAHCTBE MEPBOIO M BTOPOTO MOPSIIKA

5. Oco0OeHHOCTM TPUMEHEHHUs H3HeprocOeperaromero o00OpyloOBaHMSA B  CHCTEMax
JIEKTPOCHAOKEHHUS.

6. OCOOEHHOCTH AIIEKTPOCHAOKEHUS OTACTBHBIX MTOTPEOUTENEH ¢ y4eTOM TpeOOBaHUHN 3aIIUTHI
OT BO3JIEHCTBUI OKpYXaroIel cpe/ibl U CHeNHUaIbHBIX YCIOBUN HKCILTyaTallUH.

7. Bb1Oop MecT pa3pesa ceTH, MECT YCTAaHOBKH ITYHKTOB paclpeieieHus JJIEKTPOIHEPT U H.

8. Bb10op BapraHTOB Pa3IMYHBIX CUCTEM DJIEKTPOCHA0KEHUSI.

9. OcobeHHOCTH TPOSKTHPOBAHUS M IKCILTyaTallMH CUCTEM DJIEKTPOCHAOKEHHSI C TIOJBH)KHBIMHA
AJIEKTPOIIPUEMHHUKAMH.

10. OcobeHHOCTH MPOEKTUPOBAHUS M SKCIUTyaTallid aBTOHOMHBIX HCTOYHUKOB I'eHEpalluu B
crcTeMax JIeKTPOCHA0XKEHUS.

Pa3nesnd4 OcoOeHHOCTH POESKTUPOBAHUS U DKCILUTYaTallud CUCTEM AJIEKTPOCHAOKEHHS
1. BpiOOp KOHCTPYKTMBHOTO HCIIOJIHEHUSI JJEKTPUUECKONH CeTM U COCTaBa CHJIOBOTO

00opymoBaHUsI.

2. Bb100p KOHCTPYKTUBHOTO UCTIOJTHEHHS COCTAaBa CHIIOBOTO 00OPY/IOBAHHS.

3. TlocTpoenue Kkparyailield ceTd B MPOCTPAHCTBE 1-ro MOPSAIKA ¢ aHATM30M ONTHMAIBHBIX
pa3pe3oB CETHU U BHIOOPOM MECT YCTAaHOBKHU TPAHC(POPMATOPHBIX MOJICTAHLIUH.



4. TlocTpoeHue KpaTyaiiien CeTu B IPOCTPaHCTBE 1-T0O MOpsIKa C BHIOOPOM MECT YCTaHOBKH
TpaHC(HOPMATOPHBIX MMOJACTAHLINH.

5. [locTpoenue kpaTyalieit 37EKTPUUECKOI CeTH B TPOCTPAHCTBE 2-TO MOPAIKA.

6. 30HBI MOABMKHOCTH IIEPBOTO M BTOPOT'O TUIIA.

7. ®opMUpPOBaHUE PAAUAIIBHBIX YYaCTKOB CETH, 30HbI IOJBUKHOCTH.

8. ®opMupoBaHUE MaruCTpaibHBIX Y4aCTKOB CETH, 30HBI MTOIBHKHOCTH.

9. KomneHcarusi peakTUBHBIX HAarpy30K Kak CPeJCTBO ONTUMH3AIMU TOTEPh IEKTPUIECKON
SHEPrUM B CUCTEMAX 3JIEKTPOCHAOKEHUS.

10. CpencTBa KOMITEHCAIIUH.

11. “CratkoM” 1 0COOCHHOCTH €ro MPUMEHCHHUS.

12. OcobeHHOCTH pacyeTOB AIEKTPOCHAOKEHHSI TOIBUKHBIX AIEKTPONPUEMHHUKOB.

13. OcoOGeHHOCTH TOCTPOCHHSI CXEM 3JIEKTPOCHAOKEHHSI TIOJIBHXKHBIX AJIEKTPONPUEMHHUKOB.
14. TIpoekTupOBaHUE CUCTEM 3a3E€MIICHHU.

15. TIpoekTupoBaHUE CUCTEM MOJHUE3AIIHUTHI.

16. Koorenepanus, 0COOEHHOCTH MTPOSKTHPOBAHHUSI.

17. Koorenepariusi, 0cCOOEHHOCTH TPUMEHEHUS, SKCIUTyaTaIlUU.

18. Ocob6eHHOCTH MOAKIIOUEHHUSI KOOTEHEPAIIMOHHBIX CUCTEM K CUCTEMaM AJIEKTPOCHAOKEHUUSI.

19. OcoOGeHHOCTH BIUSHUS PEKUMOB pa0OThl KOOTEHEPAIIMOHHBIX CHCTEM Pa3IMYHOTO BHJA HA
ux KIII.

Kpurepuu ouenkn:

OI_IGHKa 3adTCHO», €CIIN o6yqa10u11/n71c;1 3HACT y‘le6HBIfI MaTcpHrall, rpaMOTHO U B IICJIOM
JIOTUYHO €ro nu3jaract, HC 10IMyCKacT CyIECCTBCHHBIX HETOYHOCTCH B OTBECTC,

OI_IGHKa «HE 3a4TCHO», C€CIN O6yanOHlHﬁCH HC PpacCKpblll CYHIHOCTU ITOCTABJICHHOTO
BOIIPOCA, HC 3HACT yqe6H0ro Matcepualia, 1160 AO0IYCTHUIL FPY6HG OIIIMOKH B OTBETE HA BOIIPOC, HE
CMOT OTBETHUTDb Ha JOIIOJIHUTCIIbHBIC BOIIPOCHI.

2 KoMIuieKT 3a1aHmii 1J151 KOHTPOJIbHOI padoThI

st 3aaHHOTO BapHaHTa CIOKHO3AMKHYTOM CETH PacCYUTaTh METOJIOM MpeoOpa3oBaHUM
pacmpesieneHne MOIHOCTeH (TOKOB) AU PEKUMOB MaKCUMaJIbHBIX M MHHHUMAIBHBIX Harpy3ok,
MIPEJINOJIOKHB, YTO CEUYCHHUS MMPOBOJIOB OJIMHAKOBBIE, M HAWNTH TOYKH TOKOpPa3jesa Mo aKTUBHBIM
(P) u peaktuBHBIM (Q) MOIITHOCTSIM.

BapuaHTbl MCXOMHBIX MaHHBIX 33JAOTCS ABY3HAUHBIM IHQPPOBBIM KoaoM. [lo mepsoit
uudpe 3amaHusl BHIOMpaAeTCsl UCXOJHAs cxema ceTH, (Tabiu.l) mo BTOpoi nudpe NpuHUMAIOTCS
MCXOJHBIE JaHHBIE TI0 TadnuIe 2

1 BapuaHTsl 3a1aHUST 1 METOIMYECKHUE YKa3aHUS K BBITTOJIHEHUIO KOHTPOJIHHOU PaOOTHI.

CymHocTh MeTo/1a mpeoOpa3oBaHUsl CETH COCTOUT B TOM, UTO 33JaHHYIO CIOXHYIO CETb
MyTeM MOCTENEHHBIX MPE00Pa30BaHUil MPUBOIAT K JIMHUU C IBYCTOPOHHUM MMUTAaHUEM, B KOTOPOH
pacnpesielieHne MOIIHOCTEH HaxoIAT YK€ H3BECTHBIM METOJOM. 3aTeM, IMOocie ONpeeIeHUs
JUHENHBIX MOUIHOCTEH Ha KaXIOM YYacTKe MpeoOpa3oBaHHONW CXEMBbI, IOCPEICTBOM

IIOCICI0OBATCIBbHBIX 06paTHBIX Hpe06pa3013aH1/1171 HaXOJST I€HCTBUTEIBHOE pacnpeaciiCHue



MOIITHOCTEN B UCXOTHOU CXEME CETH.

[Ipu BBIMONHEHMM JaHHOM pabOThl HEOOXOAWMO HCHOJNB30BAaTh  IapajuleIbHOE
SKBUBAJICHTUPOBAHUE CETH, IIEPEHOC HArpy3KM B Jpyrue TOYKH CETH, IpeoOpa3oBaHHE
TPEYroJIbHUKA B 3BE3]1Y.

PvaeT BBIITOJIHUTH U3 Hpel[HOJIO)KeHI/ISI, YTO BCS CCTb OI[HOpOI[HaH (BBIHOJIHeHa HpOBOI[OM

OAMHAaKOBOI'O CG‘IGHI/IH).

Tabnuua 1 — BapuanTsl cxem A1 pacdeTa CJI0KHO3aMKHYTOM CeTH
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Tabnuma 2 — VMcxoaHble naHHbIE U1 KOHTPOJIBHON paboThl «Pacder cioKHO3aMKHYTOH

CCTU»

BapngTa Uk Harpy3zka MBA JlnHa y4acTKoB, KM
CXEMBI B

Sna Sus Suc | 1|1 2|3|4|5|6|7]|8]|9]10
0,240,

1 10 [0,34j0,1 0,2 1 10.2/03/04/01(01|0,2{05]0,3]|0,2(0,1
0,3+j0,

2 20 [0,7+j0,5 |0,2+j0,1 1 125|26(24129(23|1,2(20]|2,7|14]|15
0,740,

3 35 [ 1+j0,3 |0,5+j0,3 3 13,2(25(35(4,7(25(3,3|20(28|35(25

4 1110 84j5 6+j2 7+j3 |15|18|16|15|15(10(7,7| 6 |15]| 4

5 1220| 15+j8 20+j7 15+j7 | 50| 40| 30 {100 60 | 30| 35|10 |20 | 15

150+j10

6 |[330] 55+j15 |0 37+j15|100(110] 90 | 70 [120| 45| 60 | 90 {120( 90
180+j10 [150+j13 | 250+j7

7 1500 0 0 0 |230({200( 90 [150(120(150| 70 |120|150(140

0,1+j0,0 0,4 0,1

8 104 5 0,02 0,01+j| g 20,06(0,04|0,04/0,04|0,08(0,12|0,04(0,04

9 |[110| 8+j5 6+j2 7+j3 | 1§ 1§ 16|15 |15(10(7,7| 6 |15]| 4
0,3+j0,

0 20 |0,7+j0,5 |0,2+4j0,1 1 29 224129(123|1,2|20(2,7|14(15

Kpurepuu oueHku:




- OIICHKA «324TE€HOY BBICTABJISIETCS CTYJEHTY, €CIIU MPHU 3alUTe KOHTPOJIbHON pabOoThI 1aH
pa3BEpHYTHIN OTBET HA MIOCTABJIEHHBIN BOIIPOC, B OTBETE MPOCIEKHUBAETCS CTPYKTYpA, JIOTHUECKast
MIOCJIEI0BATEIbHOCTh, OTPAXAIOIasl CYUIHOCTb PACKPBIBAEMBIX IOHATUWA, TEOPHil, SBICHUM;
3HaHUE 10 MPEIMETY IEMOHCTPUPYIOTCS Ha (JOHE MOHUMAHHS €ro B CUCTEME JJAHHOTO MpeMeTa
1 MEKIUCUUIIIMHAPHBIX CBS3€H; OTBETHI HA IOIIOJIHUTEIbHBIE BOIIPOCHI YETKUE U KPATKUE;

- OLIEHKa «HE 3auTEHO» BBICTABIISIETCS CTYAEHTY, €CJIM INpU 3alllUTe KOHTPOJIbHOMU
pabOTHIOTBET MPECTABISET COOOW pPa3pO3HEHHBIC 3HAHMUSA C CYIIECTBEHHBIMU OIMIMOKAMH 10
BOIPOCY; MPUCYTCTBYIOT (parMEeHTapHOCTb, HEJIOTHYHOCTh H3JIOKEHHS, CTYyJIEHT HE OCO3HAeT
CBSI3b 00CY)KIaeMOTO BOTIPOCa € IPYTHMHU OOBEKTaMH JUCIUILTUHBI, PeYb HETPAMOTHAs; OTBETHI
Ha JIONOJHUTEIbHBIE BOIIPOCHI HEITPABUJIbHBIE.

3 I/IHIII/IBI/IIlyaJILHbIe TBOPYCCKHUE 3aJaHUA (IIpOQKT])I):

Tema HHIUBUAYATIEHOTO 33JJaHUS OTIPENIEISIETCS C YYETOM BBIOPAaHHON TEMbI HAyYHBIX
UCCIIeIOBaHMM, MTOTPEOHOCTSIMU MPOU3BOICTBA U MOKET ObITh (OPUEHTHUPOBOUHO) CIICTYIOIIEH.
1.Posb 1 3HaueHue 3IEKTPUUECTBA B )KM3HU COBPEMEHHOI'O OOIIECTBA.

2. Ponb anekTpruecKrx MaIlvH U arapaTroB B 3JEKTPUPHUKAIIUN HAPOTHOTO XO3AHUCTBA.

3.MecTo 2JIEKTPOTEXHUYECKOW IPOMBIIUIEHHOCTH CpEIu JIPYyruX OTpaciell HapoJHOro
XO035MCTBA.

5. TpancdopmaTopsl: TPUHIUN ICHCTBUA U COBPEMEHHBIE TEHACHIIUN Pa3BUTHSL.
6.Bo3o0HOBNIIEeMbIE ~ MCTOYHHMKH  SHEPTMM M HMX  HUCHOJIB30BaHWE C  TOMOIIBIO
ANEKTPUYECKUXMALLIUH.

7. DJIEKTpOMEXaHUYECKHE ITPe0Opa30BaTENN SIHEPT U IIPU HU3KUX U CBEPXBBICOKMXHAIPSKEHUSAX
U 4acToTax.

8. MupoBO#i TOIUIMBHO-3HEPT€TUYECKUI OasaHC.

9. Posnb OpraHUYeCcKOro TOIUIMBA, TUAPOIHEPTETUYECKUX pecypcoB u
BO300HOBIISIEMBIXUCTOYHIUKOB YHEPTHH.

10. Posnp 1 mepcneKkTUBBI aTOMHOM SHEPTETHKHU.

11. Ilytu ymy4meHus Bo3ayuiHoro 6acceiina Bokpyr TOLI.

12.buocdepa v TeXHUYECKU TPOTPECC B IHEPTETHUKE.

13.3HaueHne SHEPreTUKHU B TEXHUYECKOM MTPOrpecce.

14.0cHoBHBIE 3Talbl Pa3BUTHS JIEKTPOIHEPTETUKH.

15. EcTb 111 anbTEpHATHBA ATOMHBIM 3JIEKTPUUECKUM CTAHIIUSAM?

16. HoBble criocoObl mpeoOpa3oBaHusl pa3InYHbIX BUJOB SHEPTUH B AJIEKTPUUYECKYIO.

17.Ku3np 1 HayuHble uccienoBanus Maiikna dapanest.

18.ITman I'ODJIPO - ero 3HaueHHE B Pa3BUTUU JIEKTPOIHEPTeTUKU B Poccuu.
19.251€eKTpOsHEPreTUUECKUE CUCTEMBI U UX HA/I€KHOCTD.

20. YrpaBieHHE 3IEKTPOIHEPTETUUECKUMHU CUCTEMaMU.

21.IIpenmyiecTBa NPUMEHEHUS AJIEKTPUIECKON SJHEPTUHU B HAPOJHOM XO3SIMCTBE.
22.CBepXnpoBOAUMOCTb ITPOTUB CBEPXBBICOKOTO HAMPSKEHUS.

23.IIpuMeHeHrEe COBPEMEHHBIX U30JIAIIMOHHBIX MAaTEPUATIOB B AJIEKTPOIHEPTETUKE.

24 Ilpupona aTMOC(EpHBIX U KOMMYTAIIMOHHBIX MEPEHAIPSKEHUH.

25 ITlpuMeHeHNEe ONTOANIEKTPOHHBIX YCTPOUCTB B 3JIEKTPOIHEPTETHKE.

26.ITpuMeHeHne YCKOPUTENEH B IPOMBIIIEHHOW TEXHOJIOTHH.

27.O1€eKTPOTEXHOIOT U — OCHOBa  BBICOKOIPOM3BOJAUTENBHBIX M  MaJIOOTXOAHBIX
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

28. TexXHOJIOrHYECKUE Ta30BbIE JIA3EPHI.

29.TBepOoTENbHBIE Ja3epbl U UX IPUMEHEHUE.

30.MeTtobl MOBEPXHOCTHOM J1a3epHOI 00pabOTKH.

31.Mouinsle 1a3epel U UX IPUMEHEHHUE.

32.Ucnonp3zoBanne OBM 1 aBTOMaTH3a1uu 2J1EKTPOPU3HUECKUX IKCIIEPUMEHTOB U YCTAHOBOK.



33.MeToasl pacuera JIEKTpUUYECKuX meneid Ha 9BM.

Kpurepuu onenku:

- OLICHKA «3aYTEHO» BBICTABIISICTCA CTYACHTY, €CJIM IPU COOECEJOBAHNH JIaH Pa3BEPHYTHIH
OTBET Ha IIOCTaBJIEHHBIM BOIPOC, B OTBETE IPOCICKUBACTCA CTPYKTYpa, JIOTMYECKas
IIOCJIEZI0BATEIBHOCTD, OTPAXKAIOIAsd CYIIHOCTb PACKpPbIBAEMBIX IIOHATUN, TEOPHH, SBJICHUN;
3HaHUE 10 MPEIMETY IEMOHCTPUPYIOTCS Ha (POHE MOHUMAHUS €T0 B CUCTEME JaHHOTO MpeaMeTa
U MEXIVCLUUIUIMHAPHBIX CBSI3€H; OTBETHI HA JONOJHUTEIBHBIE BOIIPOCHI YETKUE U KPATKHUE;

- OIICHKA «HE 3auTEHO» BBICTABISAETCS CTYAEHTY, €CIU NpU COOECEOBAHUU OTBET
IpeJCTaBIsieT co0OM pa3po3HEHHbIE 3HAHUSA C CYLIECTBEHHBIMM OIIMOKaMHM IO BOIPOCY;
MPUCYTCTBYIOT (PParMEHTapHOCTh, HEJIOTUYHOCTb H3JIOKEHUS, CTYIEHT HE OCO3HAET CBS3b
00CyXk1aeMoro BONpOca C IPYTMMHU OOBEKTaMHU AUCUUIUIMHBI, pedb HErpaMOTHAs; OTBEThl Ha
JOTIOJIHUTEIIBHBIE BOIIPOCH! HEIIPABUIIBHBIE.

4 Tembl pepepaToB

DNEeKTPOIHEPTETUUECKUE CUCTEMBI U CETH

DNEeKTPOMAarHUTHBIE EPEXO/IHBIE TPOLIECCHI B AJIEKTPOIHEPTrETUYECKUX CUCTEMAX
DIEeKTPOMEXaHUYECKUE IEPEXOAHBIE TPOLIECCHI B 3JIEKTPOIHEPrEeTUUECKUX CUCTEMAX
OCHOBBI peeitHOM 3alUThl 1 ABTOMATUKHU

CucTeMbl 31eKTPOCHAOKEHHS

DHepropecypchl, cOepexeHe U yueT

DNEeKTPOTEXHOJIOTUYECKUE TPOMBIIIUICHHBIC YCTAHOBKHU

Pexumbl paboThl 000pYAOBaHUS ANEKTPUUECKUX CTAHIIUN U MTOACTAHIIUN
DKCIUTyaTanus CUCTEM JJICKTPOCHAOKCHHS

DKCIuTyaTaluus 31€KTPUUECKON YaCTH 3IEKTPOCTAHIINKI U TOICTaHLIUNA

MoHTax 1 HaJaika CUCTEM DJIEKTPOCHAOKEHHS

DNEeKTPUYECKHUIN TPUBO/T

Peneitnas 3amura cucteM 3J1€KTPOCHAOKEHUS

DNeMEeHTHI YCTPOUCTB YIIPaBIEHUS, PEIICHHON 3alIUThI U aBTOMATHKH
CriennanbHbI€ BOIIPOCHI AIEKTPOCHAOKEHUS

MoHTaX 1 HanaaKa yCTPOKCTB PEJICHHOM 3alUThl U aBTOMATUKHU

CoNoOR~LNE

PR PR R
S0k wdEO

Kpurepuu ouenkmu:

- OLIEHKa «3a4TE€HO» BBICTABISETCA CTYAEHTY, €CiAM Ipu 3amuTe pedepara naH
Pa3BEPHYTBIA OTBET HA MOCTABIEHHBIN BONPOC, B OTBETE MPOCIIEKNUBAECTCS CTPYKTYpA, JTOTUYECKAsS
[IOCJIEI0BATEIbHOCTD, OTPAXKAOIIAs CYIIHOCTb PACKPBIBAEMBIX IOHATHUM, TEOPUH, SIBIICHUN;
3HAHUE 10 IPEIMETY TEMOHCTPUPYIOTCS Ha (pOHE MOHMMAHHUS €T0 B CUCTEME JIaHHOTO MpeMeTa
U MEKIUCLUIIIMHAPHBIX CBA3EH; OTBETHI HAa JIOMOJHUTEIBHBIE BOIIPOCHI YETKUE U KPATKUE;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYAEHTY, €CIM IpH 3aluTe pedepara OTBET
NpeJCTaBisieT co0OW pPa3pO3HEHHbIE 3HAHUS C CYHIECTBEHHBIMH OIIMOKaMHU 110 BOMIPOCY;
MPUCYTCTBYIOT (parMeHTapHOCTb, HEJIOTMYHOCTh H3JI0OKEHMsS, CTYACHT HE OCO3HAeT CBS3b
00Cyk/1aeMOro BONpoOca C JIPYTMMU OOBEKTaMHU JAUCLUILIMHBI, pedb HErpaMOTHAs; OTBETHI Ha
JOTIOJTHUTEIbHBIE BOITPOCH! HENTPABUIIbHBIE.



5 Bompocsl k 3aueTy

Komnerenmms
M -3nk-3 [IpoBoaut peBusnu u
TEXHUYCCKUE
OCBHJICTEIIHCTBOBAHHSI
AJIEKTPOOOOPYIOBAHMS HA
TM3EIbHBIX AJIEKTPUICCKUX
CTAHIIUAX U HCTOYHHKAX
Oecriepe0oTHOTO MUTAHUS

Bompocsl

3HaAMb:
- OcobeHHOCTH PabOTHI
TEXHOJIOTUYECKUX MAIIIVH,
CHCTEM, BO30YXIaIOUIHE U
OrpaHUYMBaIOUINE (HAKTOPHI
CHCTEM 3HeproodecneueHus,
ANIEKTpU(PHUKALINN U
aBTOMATH3AIIMHU JJIs1 OObEKTOB
CENBbCKOXO35MCTBEHHOIO
Ha3HAYCHUS;

- METOJIbI IPOBEICHUS
WH)KEHEPHBIX PACUCTOB.

1. Ocuognblie nonoxenus denepanpHoro 3akona PO ot 23
2009 rozaa Ne 261-03 «O06
SHEProCOEPEIKEHUU. . . ».

HOSIOpst

2. 3ajaya NpOEKTUPOBAHUS CUCTEM AIIEKTPOCHAOKEHHUSI.

3. 3amaua nmoctpoenwus nepesa lllteitHepa.

4. IToHsTHe KpaTJaiiel ¥ MUHIMAJIBHOW CETH.

5. [ToHsITHE SKCTPEMAIILHOM CETH.

6. [TonsiTHE LIEHTpA CETH U LIEHTPa HATPY3KHU.

7. PaguanibHble, MarucTpajibHbIE, KOJIbIIEBbIC, CMEIIAHHbBIC
CeTH.

8. OcobeHHOCTH TIPUMEHEHHsS HYHEProcOeperaromero
000pyIOBaHUS B CHCTEMAX JIEKTPOCHAOKEHHSL.

9.  OcoOeHHOCTH  DJIEKTPOCHAOKEHHUS  OTHEIBHBIX
noTpeduteneit ¢ yderoM TpeOOBaHUW 3aIIUTBHl  OT
BO3JCUCTBUI OKpyXKarolield cpeasl U CHelHaIbHBIX
YCIIOBHUM 3KCILITyaTalluH.

10. 30HBI NOJABMKHOCTH TIEPBOTO U BTOPOTO THIIA.

11. ®opmupoBaHHe paaualIbHBIX Y4aCTKOB CETH, 30HBI
TIOJIBIKHOCTH.

12. ®opmupoBaHUE MaruCTPAIBHBIX YYaCTKOB CETH, 30HBI
TIOJIBIKHOCTH.

13. KommeHcamusi peakTHBHBIX Harpy3o0K Kak CpeICTBO
ONTHUMHU3AIMH TOTEPh  OJJIEKTPUYECKOH HHEPrUM B
CHCTEMaXx DIIEKTPOCHA0KEHHS.

14. CpencTBa KOMIIEHCAIUH.

15. “CratkoM” 1 0COOEHHOCTH €ro MPUMEHEHUS.

16. OcoOEHHOCTH TMOAKIIOYEHHUs KOOTE€HEPalMOHHBIX
CHCTEM K CHCTEMaM AJIEKTPOCHAOKECHHHSI.

17. OcoOGeHHOCTH  BIIMSHUS

PECIKUMOB pa6OTBI

KOOT€HEPAIMOHHBIX CUCTEM pa3in4Horo Buaa Ha ux KIT/1.

ymemp:

- PaccuutsiBaTh Hecylue
3JIEMEHTHI U paboyre OpraHbl
MalivH U 000pyI0BaHuUs,
npUOOPOB U TEXHUUYECKHX
CPEJICTB;

-paccumThIBaTh pabouunii pecypc
000pyI0BaHUs, HA3HAYATh

18. ITocTaHOBKA M peIICHHE ONITUMHU3AIMOHHBIX 33]1a9 TTPH
MOCTPOEHUH KpaTYalIlIuX 1 MUHUMAJIbHBIX CETEM.

19. Be1bop Mect pa3pesa CeTH, MECT YCTAaHOBKHU ITYHKTOB
pacmpeneneHus dIEKTPOIHEPTUN

20. CpaBHEHHE HAJIEKHOCTH PA3IUIHBIX CHCTEM
AIIEKTPOCHAOKEHUS.
21. AnropuT™M TOCTpOCHHsI Kpardaillied ceTu B

MMPOCTPAHCTBEC IICPBOI'0 U BTOPOI'O MOPsAAKA.




MEPUOIUIHOCTD MTPOBEACHUS
TEXHUYECKOTO OOCITY)KUBAHHSI.

22. AJTOPUTM TIOCTPOCHHS MHHUMAJIBLHOM CETH B
MPOCTPAHCTBE MIEPBOTO U BTOPOTO MOPSAKA.

23. DKBUJIOHTAIIbHBIC JIMHUU B MIPOCTPAHCTBE MEPBOTO U
BTOPOTO MOPSIKA.

24. DxBHU3aTpaTHbIC JUHUM B MPOCTPAHCTBE MEPBOTO U
BTOPOTO MOpPsiAKA

25. BeiOop MecT pa3pesa ceTd, MECT yCTAaHOBKU ITYHKTOB
pacripeesieHus 3JIeKTPOIHEPTHH.

26. Bri6op BapUaHTOB Ppa3IUYHbIX CUCTEM
AEKTPOCHAOKEHUSI.
27. Bri6op KOHCTPYKTHBHOI'O VCIIOJTHEHUSI

AIIEKTPUUYECKON CETH M COCTaBa CHIIOBOTO 00OPYAOBAHHUS.
28. BpIOOp KOHCTPYKTMBHOTO HCIIOJIHEHHS COCTaBa
CHJIOBOT'O 00OPYZOBaHUS.

29. TlocTpoenue KpaTdaiiield ceTu B MPOCTPAaHCTBE 1-ro
HopsiIka C aHaJIM30M ONTUMAJIBHBIX pa3pe30B CETH U
BHIOODOM ~ MECT  YCTAaHOBKH  TPaHC(HOPMATOPHBIX
OJICTAHIIUH.

30. ITocTpoenue KpaT4aiiieli ceTH B MPOCTPAHCTBE 1-TO
HOpsi/iKa C BHIOOPOM MECT YCTaHOBKH TPAHC(POPMATOPHBIX
MTOACTAHIUH.

31. IlocTpoeHue KpaTyailied SICKTPUYECKON CeTH B
IPOCTPAHCTBE 2-T0 NOpPsiIKA.

é1a0emo:

- HaBpikamu opopmienns
MIPOEKTHON ¥ KOHCTPYKTOPCKOM
JIOKyMEHTAIH, BLIOOpA CIIOCOOOB
PEMOHTA ¥ TEXHUYECKOTO
o0CITyKHBaHU
CEIbCKOXO03SMCTBEHHON TEXHUKH
Ha OCHOBE COBPEMEHHBIX METOJIOB
U CPEACTB

32. [TpuHIHI MTOCTPOCHUS
DIIEKTPHUYECKUX CETCH.

IIPOMBIIIJIICHHBIX

33. [puHIMT MOCTPOSHHS CETBCKUX AIEKTPHUECKUX
CEeTEH.

34. IlpuHIMI TOCTPOEHUS TOPOJCKUX 3IEKTPUUECKUX
ceTen

35. Oco0eHHOCTH TPOEKTUPOBAHHS W OKCIUTyaTalluu
CHCTEM AIIEKTPOCHAOKEHHUS C TIO/IBUKHBIMH
AIIEKTPOIPUEMHHUKAMH.

36. OcoOeHHOCTH TPOEKTUPOBAHMS M OSKCIUTyaTalluu

ABTOHOMHBIX HCTOYHHUKOB TEHEpallMd B CHCTEMax
AIEKTPOCHAOKEHUS
37.  OcoOeHHOCTH  pacueToB  BIEKTPOCHAOKEHUS

MIO/IBHYKHBIX 3JIEKTPOITPHUEMHHUKOB.
38. OcoOEHHOCTH TTOCTPOSHHSI CXEM AIIEKTPOCHAOKEHUS
MIOJIBHYKHBIX SJIEKTPOITPHEMHHUKOB.

39. [IpoexkTupoBaHHE CHCTEM 3a3EMJICHHUS.

40. TIpoexTupoBaHKUE CHCTEM MOJTHHE3AIUTHI.

41. Koorenepariiusi, 0COOEHHOCTH MPOSKTHUPOBAHHSI.
0COOEHHOCTH

42.  Koorenepauus, IPUMEHEHUS,

9KCILTyaTaluu.

Kpurepuu onenku:

- OIICHKA «Ga4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIU IIpU CO6€C€}10BaHI/II/I JaH paSBepHYTBIfI

OTBET Ha IIOCTaBJICHHBIN BOIIpOC,

B OTBETE IIPOCIEKHUBAETCS CTPYKTYpa,

JJOTHYCCKaAa



MIOCJIEI0BATEIbHOCTh, OTPAKAIOIIAsl CYHIHOCTh PACKPBIBAEMBIX IOHATHW, TEOPUH, SIBICHUN;
3HAHUE 10 IPEeIMETY IEMOHCTPUPYIOTCS Ha (pOHE MOHMMAHHUS €r0 B CUCTEME JaHHOTO MpeaIMeTa
U MEXJIMCUUIUIMHAPHBIX CBSI3€H; OTBETHI HA JONOJHUTEIBHBIE BOIIPOCHl YETKUE U KPATKHUE;

- OLEHKAa «HE 3a4YTCHO» BBICTABISETCS CTYIEHTY, €CIM MpU COOEeceJOBaHHH OTBET
Mpe/ICTaBIsieT coOON pa3pO3HEHHbIE 3HAHHUS C CYIIECTBEHHBIMH OMIMOKAMHM [0 BOIIPOCY;
MPUCYTCTBYIOT (PparMEeHTapHOCTh, HEJIIOTUYHOCTh HW3JIOKEHHsI, CTYJCHT HE OCO3HAeT CBS3b
00Cy>KJ]aeMOro BOIIpPOca C APYTUMHU OOBEKTAMHU JAUCLUUIUIMHBI, pedb HErpamMOTHAas; OTBETHI Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI HETIPaBUIIbHBIE.



