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51.B.1.01.08 «3neKTposHepreTuyecKkme CUCTEeMbl U CETU»
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3KOHOMUYECKNX HayK, OOLLEeHT

(®UO, cTeneHb, yyeHoe 3BaHue)



CopepxaHue

1. MepeyeHb NNaHUPYyEMbIX pe3yibTaToB 0byyYeHns No AUCUUNINHE (MOAYII0), COOTHECEHHBIX C MaHUPYEMbBIMU
pe3ynbTaTaMy OCBOEHNS 0OPA30BATENBHOM MPOTPAMMbI ...vvreessrrereessirreessastreeessstreeessssseessassreessasrreessssnseessns 4
2. MecTo AMCUMNANHBI (MOZYNS) B CTPYKTYPE 06pa30BaATENbHON MPOTPAMMbI  .vveeeisvrrreessirrreessssneeeessssreeeesanneeens 5
3. 06bem AncumMnavHbl (MOAyNs) B 3a4€THBIX eAMHMLAX C YKa3aHUeM KOMYecTBa akafeMNYeckmx 4acos,
BbIeNIEHHbIX Ha KOHTaKTHY0 paboTy obyyatoLmnxcs ¢ npenofasaTenemM (Mo BUAaM y4ebHbIX 3aHATWIA) U Ha

CAMOCTOATENIbHYIO PADOTY ODYHAIOLLIMXCS  ..eeviiieeeitineeettisessstteeeestteessstn e eesstn e eesttn e eestaaesestnaesestnaeessssnaeeennes 5
4, Copep)xaHme pUCUMnanHbl (Mogyns), CTPYKTYpPMpPOBaHHOE Mo TeMaM (pa3fenam), C yka3aHWeM OTBEAEHHOr0 Ha
HUX KOJIMYECTBA akaAeMUNYECKNX HYACOB U BULOB YHEOHBIX 3AHATUM .iveeerirerrrinnisseeererrnnnnnnnssessessssnnsnnnneessssssnnnnnns 6
4.1 CoOEPIKAHMNE NIEKLMOHHDBIX 3AHATUM  1evvvuuieiisiiieeettinseessttnseetetinseessta e eessta s e eesst e eeestn e e e et n e e e et e e e e st aeeeebaees 6
4.2 ConeprKaHne NTAaB0PATOPHBIX 3AHATUIM  ..eivuuuuieeiriiieeettteesesiseessstn e eesstn e essat e eesta e eeestn e esestnaeeesstaeeessnaeeennns 9
4.3 CoAeprKaHNE MPAKTUHECKIMX 3AHTTUM oevvvuneeirrinietrsiieessstnsessssinsesssstsesssss s e s est s aeeesa e e e as e e e st n e e eabnneeananns 10
4.4, Cofep)XXaHNEe CaMOCTOATENBHOM PADOTBI  .uuuiiiiiiiieiiiit e eeiii i e e ettt e e e e et e e e st e e e e e st e e e esttn e e eett e essattaeasstaaaaens 14
5. NepeyeHb y4ebHom nuTepaTypbl 1 y4ebHO-MeToAnYecKoro obecnevyeHns No AUCLUUMANHE (MOAYO) .vvvvveen.. 15
6. NMepeyeHb NHHOPMALMOHHBIX TEXHOOT NI, UCMOb3YEMbIX MPU OCYLLECTBAEHU 0Opa3oBaTeNbHOro npoLecca
no gmcuunavHe (MoAy0), BKAYas NepeyveHb MPOrPaMMHOT0 OBECMCUEHUA ..covvvvrrirnieeeeeeeeriiie e eeeeeernennnas 16
7. MepeyeHb pecypcoB MHPOPMALMOHHO-TETIEKOMMYHMKALMOHHOW ceTu «/IHTepHeT», NnpodeccnoHanbHbIx 6a3
LaHHbIX, MHPOPMALMOHHO-CIIPABOYHBIX CUCTEM  1uvuuuiseessersrssssnssessssssssssnsnseessssssssssnnaeessssssssssnnneessssrsssnnaaesses 16
8. OnucaHme MaTepuaibHO-TEXHUYECKON Ba3bl, HeObX0ANMOW AN OCYLLeCTBNeHNs obpa3oBaTeNbHOro npoLecca
MO ONCLUIIIAHE (MOLYITHO)  1uutettutueeetstnieessstnseessttsessstaseessts s aeessta s ae e e st e e e e st n e et et e e et et e e e e et e e e e et n e e e et e aeeetbneas 17
9. METOLANUECKINE MATEPUAITBI  eevvruneeeertneestttntessestaeessttaessstnaessstneessstneeessanaeeestaaeesstnaeesttneeesttaeesssnaeesrnns 17
10. ®OHA OLLEHOYHbIX CPEACTB MO AUCLNTIINHE (MOLYITHO)  wrvrrrniieeerirerssnnnssseesssssssnnnssaessesssssssnnnneessssssssnnnnnneeees 19



1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnsi)
KOMMNEeTeHU !

Kopa un
HauMeHOoBaHMue
KOMMNeTeHunun

Kopn u HauMmeHoOBaHuMe
UHAUKaTOPa AOCTUXEeHUA
KoMneTeHuuu

Pe3ynbTaThbl 00y4eHus
(3HaTb, ymeTb, BnageThb,
COOTHeCEeHHble C
MHOMKaTOPaMU O,0CTUXKEHUSA
KOMNEeTeHLUM)

lpoeccroHasbHble KOMMNeTeHLnK

He npenycmoTpeHo

MNK-1 CnocobeH
y4aCTBOBaTb B
NPOEKTUPOBaAHUN
cUCTEM
3/1eKTPOCHabXxeHuns
n (nnwn)
3N1eKTPO3HEPreTnYe
CKUX CUCTEM

[MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKYMEHTaUUN ONs OTAENbHbIX
pa3fenoB NpoekTa CUCTeM
3NeKTPOCHabXxeHus n (nnn)
3N1EKTPO3HEPreTUYECKNX
CMCTeM

BnageTb HaBbIKaMu
NPOeKTNPoBaHMs 1 Bbibopa
anekTpoobopynoBaHus, paboThbl
C HOPMATWBHbLIMU ©
CMpaBOYHbIMW LOKYMEHTaMM Mo
CTaTNYeCKOMY aHanun3y B
aKCnayaTauum n
NMPOEKTUPOBAHNN
3JIEKTPUYECKUX CETEN N CUCTEM
3N1eKTPOCHabXeHus;
opraHmu3auunm pa3paboTky 1
COrNacoBaHUSA TEXHUYECKNX
YCNOBUIN, TEXHNYECKMX 3aaHUN
B 4aCTW MPOEKTMPOBAHNA U
PEKOHCTPYKLMK obopynoBaHus
noacTaHuuin. cbop n aHann3
JaHHbIX 4719 NPOEKTUPOBaHNSA
06bekTOB NpodeccmoHanLHON
neatenbHocTw (MAO);

3HaTb KJlaccugumkaumio 33C,
OpraHu3aLuio MPOeKTUPOBaHMS,
aKcnyaTauum n obecrneveHuns
TEXHNYECKN N SIKOHOMUYECKN
000CHOBaHHOM HaAEXHOCTY
3HEepProcHab)XeHns; NPUHLMUMLI
obecneyeHns BLICOKOW CTEMNEHN
HaAEeXHOCTK
aneKkTpoobopynoBaHUS 1
3N1eKTpoCcHabxeHmns
notpebutenen, sbibop
LenecoobpasHbiX peLeHnn n
MOAroTOBKa pa3fenos
NPeAnpPOEKTHOW LOKYMEHTaLNN
Ha OCHOBE TUMOBbIX
TeXHNYECKNX peLleHnin ons
NPOEeKTMPOBAHMNS
3/1eKTPOIHEPTrETUYHECK X
06bekToB

YMeTb BelbrpaTb TUNOBbLIE
NPOEKTHbIE PELLUEHUS CUCTEM
3N1eKTpocHab)xeHns 06beKTOoB;
npon3BoAnTb BbiIbOP
3/1IEKTPMYECKMX annapaTos,
MaluH, obopynoBaHua
3N1EKTPUNYHECKUX CTaHLWI 1
NoACTaHLUNRA,
3/1IeKTPO3HEPreTNYeCKnx
CUCTEM U CETEN, CUCTEM
3/1eKTPOCHab)XeHuns, yCTaHOBOK
3/1EKTPOOCBELLEHNS




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

MecTo AMCUMNANHBLE (MOAYNs) B CTPYKType 06pa3oBaTeNbHOM NporpamMMbl: 4acTb, (popMmupyemasn
y4yacTHMKaMu obpa3oBaTesibHbIX OTHOLLEHUN

Kopn
KoMn MpepwecTsylowmne
eTeH BUCLUNJIUHBI

LUK

napanneano ocBauBaeMblie

J— Mocnepylowine AUCLUNINHDI

locynapcTBeHHas NUToroeas
aTTecTaumsa: NoAroToBKa K
npoueaype 3almnThl 1 3aWwmnTa
BbINMYCKHOW KBaN(UKaLNOHHON
paboTbl; JanbHue nMHuKM
3/1eKTpornepeayn CBEPXBbLICOKMX
Hanps>XXeHUn; HageXXHoCTb
3NEKTPO3IHEPreTUYECKNX CUCTEM;
OcHoBbI 3KCMyaTaLUn

MK-1

O6was sHepreTuka; Cuctemsl
NCKYCCTBEHHOI0 MHTEN1EKTA

dNneKTpoMarHnTHas
COBMECTMMOCTb B
3N1EeKTPO3HEPreTuKe;
dneKTpoCcHabXxeHne

3n1eKkTpoobopyLoBaHNS
3/1eKTPOIHEPTreTUYECKUX CUCTEM;
OxpaHa TpyLa B
3/1eKTPO3HEPTETYIKE;
Mpon3BoACTBEHHASA MPaKTUKa:
npeaannioMHas NpakTuKa;
PexxvMbl paboThbl
3nekTpoobopynoBaHNS
3/1eKTPO3IHEPTETUYECKNX CUCTEM;
DKOHOMMUKA MPOMBbILLIEHHbIX
npeanpuaTuii; IKOHOMUKa
3/1eKTPO3IHEPTEeTUKN;
dnekTpobe3onacHoCTb

3. 06beM aucumMnamnHbl (MoAaynsA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM Koau4yecTBa
aKajeMU4yeCcKMUX 4YacoB, BbiAeJ/IEHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopgasaTesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyyarowmxcs
Bcero 4acos 5 cemecTp 6 cemecTp
yacos / yacos /
. [ yacoB B
Bup yuebHoin paboTbl o 4acoB B 4acoB B
3N1eKTPOHHOM - .
dbopme 3/1eKTPOHHOM | 3JIEKTPOHHOM

¢dopme ¢dopme
AyaouTopHas KOHTaKTHas paboTta (Bcero), 144 64 80
B TOM Yucne:
Jlekuunn 64 32 32
MpakTuyeckne 3aHATUS 64 32 32
JNlabopaTopHble paboTsl 16 0 16
CaMocToaTenbHasa pabora (Bcero), 140 80 60
B TOM 4ucne:
BbIMOJIHEHNE KYPCOBbLIX NMPOEKTOB 60 30 30
NnoaroToBKa K 3a4eTy 20 20 0
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 30 20 10
NnoAroToBKa K 3K3aMeHy 20 10 10
NoAroToBKa K NabopaTopHbIM paboTam 10 0 10




KoHTponb 36 0 36
UToro: yac 324 144 180
UToro: 3.e. 9 4 5

4. CopepixaHue gucumnauMHbl (Moayns), CTPYKTYpUpoBaHHOE Mo TeMaM (paspgenam),
C YKa3aHueM OTBeeHHOro Ha HUX KoJInYecTBa akageMU4eCcKux 4YacoB U BUA0B
y4eOHbIX 3aHATUHI

Bupabl yuebHOM
Harpysku u ux
Ne
HauMeHoBaHMWe paspena AUCLUNINHBI TPYAOEMKOCTb, Hachl
paspena
Bcero
Nn3|(np|n3|CpPC
Yyacos
CoBpeMeHHble npeacTaBaeHns 06 31eKTPOIHepPreTNYecKmnx
1 cucTeMax U ceTax. PeXXnMbl 3JIEKTPO3IHEPreTUYECKUX CUCTEM. 8141 8] 40 60
Bo3ayLHble n KabesbHbIe MMHUKN 3NEeKTPONepenayn.
Ka4yecTBO 3/1eKTPO3HEPTrn 1 peryampoBaHmne HanpsaxeHus.
2 roTepun 3N1eKTPUYECKON MOLL—HOCTHW, IHEPTUN U MEPONPUATUS 810181 20 36
MO MX CHUXXEHWNIO.
7 MpoeKTupoBaHue rnaBHON 3NEKTPUYECKON CXEMbI 12110) 16| 20 58
8 PeXxnmbl paboTbl HENTpanu 8101101 10 18
9 CxeMa 3/1eKTpUYeCcKnX coeiuHeHnn 101 0 110 20 40
10 MpoeKkTnpoBaHMe pacnpeaenTenbHOro yCTponcTea 101 2 |14 ] 20 46
10 CncTtema COBCTBEHHBIX HYX [, 8101 8] 10 26
Koutponb| 0 | O | O 0 36
WUtoro| 64 | 16 | 64 | 140 | 320
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuuectBo
Ne HauMeHoBaHne Copep>xaHue neKkuumn . yacos /
TeMa nekuum (mepeyeHb AMAAKTUYECKNX e AUHNLL: YyacoB B
3aHATHA paspena .
pacCMaTpunBaEMbIX MOATEM, BOI'IpOCOB) 3J1IeKTPOHHOMU
cdhopme
5 cemecTp
Mopsipok Bbibopa. Beibop cxembl
I'IpoeKTleOBaHme - npncoegnHeHns 3NIEKTPOCTaHUNN K
M . | NMpoekTnpoBaHme riasHom
13 rNaBHOW 3NeKTPUYEeCKon . cucteme. Bbibop reHepaTopos. 2
3N1eKTPpn4eCKon CxeMmbl. “
CXeMbl [poeKkTpoBaHWe CTPYKTYPHOWN CXEMbI
BJ'IeKTpI/IHeCKOVI CTaHUMnW.
Mopsipok Bbibopa. Beibop cxembi
lNpoekTnpoBaHue . | npucoegmMHeHNs 31IeKTPOCTaHLNN K
o . | NMpoekTnpoBaHue rnasHom
14 rIaBHOWN 3/1eKTPUYECKom . cucteme. Boibop reHepaTopos. 2
3NEKTPUYeCKON CXeMbl. o
CXeMbl [poeKkTpoBaHWe CTPYKTYPHOWN CXEMbI
3JIEKTPUYECKOW CTaHLNN.
MpoekTrpoBaHune Bbibop anekTprnyeckux .
o o Bbl60p BbICOKOBOJIbTHbIX BbIKJIKO4aTE1IEN.
15 rN1aBHOWN 31eKTPUYECKOWN | annapaToB 1 TOKOBELYLLMX . 2
N Bbibop pasbeanHuTENEn.
CXeMbl YacTen




MpoekTnposaHue Bbibop 351eKTprYecKnx
16 rNaBHOM 3NEKTPUYECKON | annapaToB 1 TokoBeayLMX | Beibop cOOpHbLIX LWNH, TOKONPOBOAOB.
CXeMbl YyacTen (MpoJomKeHue).
lpoekTnpoBaHue Bbibop 3neKTpU4eCcKux MpoeKTNpoBaHNE N3MEPUTESIbHON
17 r1IaBHOW 3/1eKTPNYECKON | annapaToB 1 TOKOBEAYLUMX | CUCTEMbl Ha CTaHLuK. Bbibop
CXeMbI YacTel (MpoJomKeHmne). orpaHnyuTenen nepeHanpsiXXeHuns.
Bbibop n3mMepuTeNbHbIX
MpoekTrpoBaHune Bbibop anekTpuyeckunx P P
M . TpaHCOpPMaTOpPOB TOKa. Bbibop
18 rNaBHOWN 3N1eKTPUYECKOWN | annapaToB 1 TOKOBEYLLMX
_ N3MepuTeNbHbIX TPaHCHOPMaToOPOB
CXeMbl YyacTen (MpoaomKeHne).
HanpskeHns.
Pexxmmbl paboTbl HelTpann
Pexxumbl paboTel Tpexa3sHble ceTu C N30JIMPOBAHHbLIMU
19 . N NX BAMSAHWE Ha paboTy N
HenTpaam HenTpanaMu.
3N1eKTpoobopynoBaHMS.
. TpexdasHble ceTun C
Pexxmmbl paboThbl HeTpaan .
KOMMEHCUPOBAHHBLIMU HENTPANAMM.
Pexxmmbl paboTsl 1 UX BANAHME Ha paboTy
20 . TpexdasHble ceTu ¢ 3hdPeKTUBHO-
HenTpamm anekTpoobopyLoBaHMA o
3a3eMaeHHbIMU HenTpanamu. CeTu ¢
(MpoposmkeHune). g
rlyx03a3eMJIEHHbIMW HeRTPpanaMu.
CoBpeMeHHble
Hay4Hoe obocHoBaHMe 1 peann3aLmns
npencTasieHns o6
pacyeTHbIX CXeM 3aMeLLeHns
3N1EeKTPOIHEPTreTUYECKMX | aCHEThI PEXKMMOB N
. INEKTPUYECKNX CETEN N UX INIEMEHTOB.
cMcTeMax un CeTsx. INEKTPUYECKMX CeTen.
YpaBHEeHVa yCTaHOBUBLLErOCS peXxmuma
33 Pexxumbl Knaccndukaumns pexxnumos
N OAHOMPOBOAHBIX M MHOFOMPOBOAHbIX
3/1eKTPO3HEPreTNYECKUX | INeKTPUYeCcKnx ceTemn u »
JIMHWI 3N1eKTponepesayn B
cmcTeM. BosayLuHble 1 ycnoBums ux paboThl. _
runepbonuyeckon hopme N Ha OCHOBe
KabenbHble MMHUK
MOAENN B BUAE YEeTblPEeXMOOCHMKA.
aneKTponepenayn.
CoBpeMeHHble
npencTaeneHns ob
3NEeKTPOIHEPreTNYEeCcKmX .
P P Bo3moxxHocTm MK RastrWin, cTpykTypa
cmcTemax u ceTsx.
34 R PacyeTbl pexxmmoB nporpammbl, NocNefoBaTe/IbHOCTbL BBOJA
NEKTPUYECKNX CeTeN. NCXOAHBIX AaHHbIX, LeSib KOHTPOS
3NEeKTPO3HEPreTNYeCcKmX g
NCXOAHON NHGOopMaLunK.
cucTeMm. BosayLiHble n
kabenbHble MMHUK
3neKTponepenayn.
KayecTBo
3NEKTPOIHEPT UM 1 Ka4yeCTBO 3/1eKTpO3Hepru,
eryavpoBaHue eryMpoBaHne HanpsXXeHns 1 ero CBA3b
peryanp KayeCTBO 31eKTpo3Heprum, PEryNp P
Hanps>xeHus. Motepu C ycnosuamu paboTbl 1 pexxmmamu
35 . perynmpoBaHume .
3INEeKTPUYeCcKon HanDSOKEHNS 3NeKTpuYeckux cetei. Buabl n rpagmkm
MOLL—HOCTM, SHEPT N © P rapMOHUYECKMX COCTaBAAOWNX KavecTBa
MeponpuaTUS Nno nx 3NEKTPO3HEPrnn
CHUXXEHMUIO.
KayecTtBo
3NEKTPOIHEPT UM 1 MoTepwn 371eKTPUYECKO MOLLHOCTU 1
perynnpoBaHue MoTepw 3neKTpuyeckomn 3HEeprumn 1 MeponpuaTUA Mo nx
36 Hanps»xeHwus. Motepu MOLLHOCTU Y SHEPTUn 1 CHUXeHMI0. PacyeT noTepb
3NEeKTPUYeCcKon MeponpuaTAA MO X 371eKTPO3HEPr UM B CUSTOBBIX
MOLLL—HOCTW, SHEPTUN U | CHUXKEHWIO. TpaHchopMaTopax, MHUSAX
MeponpuaTUs Nno nx anekTponepeaay
CHVDKEHMIO.
KayecTtBo
KayecTBo anek Ka4yecCTBO 3/1eK Tpo3Hepruu,
3/71eKTPO3HepPrum un
TpO3Hepruu, perynvmpoBaHune Hanps>KeHns 1 ero cBA3b
perynnpoBaHune
perynnpoBaHue C ycnosuamu paboTbl 1 pexxmmamu
Hanpsh>xeHus. Motepun .
37 , HanpsXXeHWs 1 ero CBA3b C | 3N1eKTpuyeckux ceten. MokasaTenu
3NEKTPUYECKon

MOLL—HOCTU, SHEPrin 1
MEeponpuaTAS Mo KX
CHUXXEHWIO.

ycnosusiMun paboTel u
peXXnMMaMm 31eKTPUYECKINX
ceTen.

KayeCTBa 3JIeKTPO3HEpPruu.
Knaccngumkauma n metoLbl aHamsa
noTepb 3N1eKTPOIHEPT UK




MoTepu 31eKTPUYECKON MOLLHOCTU 1
3HEpPrun 1 MepPONpPUATHS Mo KX
CHVKEHWI0. BUbl KOHCTPYKLUN

Kauectso CYLEeCTBYOLWNX N NHHOBALMOHHbLIX JI3M
3N1eKTPO3HEPrun n Y Y '
. Bo3nywHble n kabenbHble J13.
perynnpoBaHue MoTepwn 3neKTprnyecKoi
KOHCTPYKTUBHOE NCMoSHEeHME. PacyeThl
Hanps>keHus. MoTepu MOLLLHOCTU V1 SHEPTUN 1 .
38 o pPEeXMMOB 3/IeKTpUYeCcKux ceten. PacyeT 2
3NEKTPUYECKONn MeponpuaTUS Mo nx
peXxuma NnMHUM 3NeKTponepesaym C
MOLL—HOCTW, SHEPT UM U | CHUXKEHWIO. o
paBHOMEPHO pacnpeaesieHHo
MepOonpuAaTUS Mo nx .
Harpyskow. PacyeT pexuma cetu ¢
CHUXXEHMUIO.
pa3HbIMU HOMUHANbHBIMN
HanpsXXeHnaMu. PacyeTbl peXxnMos
3NEKTPUYECKUX CETEN.
WTtoro 3a cemecTp: 28
6 cemecTp
CoBpeMeHHble
npeacTaBneHus ob
3N1eKTPO3HEpPreTUYeCcKnx CoBpeMeHHble NpeacTaBneHns ob
cumcTeMax un CeTsx. 3NEeKTPO3HEPreTNYEeCKMNX CMcCTeMax 1
Tema 1.1. BctynutensHas
1 Pexxnmbl neKLMS ceTax. HazHavyeHue. OCHOBHbIe 2
3N1eKTPO3HEpPreTUYeCcKnx ' onpeaeneHns n Knaccugukauns
cmcTem. BosgyLuHele 1 INEKTPUYECKNX CETEN U CUCTEM.
KabenbHble MHUK
3NeKTponepeaayn.
Knaccnurkaums pexxnmos
CoBpeMeHHble .
INEKTPUYECKNX CETEN U YCIOBUA NX
npeacTtasneHns o6
paboTbl. Hay4yHoe ob6ocHOBaHMe U
3NEKTPOIHEPreTUYECKNX
peanusauns pacyeTHbIX CXeM 3aMelleHuns
cucTemMax n ceTax. Tema 1.3. PacyeTbl .
INEKTPUYECKNX CETEN N UX INIEMEHTOB.
2 Pexxumebl PEXUMOB 3JIEKTPUYECKUX 2
. YpaBHEHVA yCTaHOBUBLLErOCS peXxmuma
3N1EKTPOIHEPreTUYECKNX | ceTen.
0AHOMPOBOAHbLIX N MHOTOMPOBOLHbIX
cmcTeM. BosayLuHble 1 o
JIMHWI 3N1eKTponepesayn B
KabesbHble NMHUN -
runepbonmyeckor hopme 1 Ha 0OCHOBe
aneKTponepenaym.
MOZLENN B BULIE YETbIPEXMOJIOCHUKA.
Pexxumbl paboTbl HeATpanu
P P TpexdasHble ceTn ¢ 3PHEKTUBHO-
PexxumMbl paboThbl N NX BAMsAHWE Ha paboTy b
21 . 3a3eMeHHbIMN HenTpanamu. CeTu ¢ 2
HenTpaam anekTpoobopyLoBaHMA y
ryX03a3eMJIeHHbIMW HENTPaIAMU.
(MpoaosmkeHune).
Pexxnmbl paboTbl HeNnTpanu
22 Pe>xxumbl paboThbl N NX BAMsAHWE Ha paboTy PacyeT pexxuma paboTbl ceTu C 2
HenTpamm 3neKkTpoobopyLoBaHMA ryX03a3eMJIEHHbIMY HENTPaNAMU.
(mpoposmkeHune).
CxeMbl 31eKTpUYeCcKnx
CxeMa an1eKTpu4eckux o . .
23 . COeaNHEHNIN Ha CTOPOHe CxeMa C 0JHOW CMCTEMOW LLUWH. 2
coenHeHNN
6-10 kB
Cxema c ofHol paboyeit n obxonHoM
CXeMbl 31eKTPUYECKUX
o cucTemMamuy WH. Cxema ¢ AByMs
CxeMa 3neKTprnYecKnx COeAUHEHUNI Ha y
24 . paboymmu n 06xoaHOM CUCTEMAMMN LLUNH. 2
CcoefiMHeHnN MOBbILLEHHbIX
CXeMbl CUCTEM LLUUH C FTeEHEPaATOPHbIM
HanpsXXeHNsX.
HanpsHKeHnem
CXeMbl 31eKTPUYECKUX
CcoeIMHEHUN Ha KonbueBsble cxeMbl. CxeMa € ABYMS
CxeMa aneKTpu4eckunx
25 CoenMHeHit MOBbILLIEHHbIX CUCTEMAMW LWNH 1 TPeMS 2
HanpsXKeHnax BbIKJIOYATENAMMN Ha ABE LiEnu.
(MpoLomxeHue).
CxeMbl 31eKTPUYECKUX
COeAUHEHWNI Ha CxeMa € ByMS CUCTEMAMU LUUH 1
CxeMa aneKTpu4ecknx
26 coeMHEHMI MOBbILIEHHbIX 4eTblpbMS$ BbIK/IOYATENAMM Ha TPU LIEMNU. 2
HanpsXXKeHnax CxeMa C AByMS BbIKJIIOYATENAMM Ha LEMb.
(mpoposmkeHune).
CxeMbl 3/1eKTpUYecKmnx
CoeNHEeHNN Ha CxeMa reHepaTop-TpaHCoOpMaTop-InHUA
CxeMa aneKTpu4ecknx
27 MOBbILIEHHbIX C YPaBHUTENbHO-06X04HbIM 2

coeMHeHWI

HanpsXKeHMsX
(MpoposmkeHune).

MHOI0yroJibHMKOM.




MpoekTnposaHue MpoekTnpoBaHue TpebosaHus K PY. MpoekTuposaHme
28 pacnpenenuTesibHoro pacnpenenuTesibHoro 3aKpbITbIX PY. MpoekTrpoBaHue npu 2
yCTpoWCTBa YCTPOWCTBA. ncrnionb3osaHun KPY.
TpeboBaHus k PY 35-750 kB.
lpoekTnpoBaHue [poekTnpoBaHue lpoeKkTnpoBaHMe OTKPLITLIX PY.
29 pacnpenenuTesibHoro pacnpenenuTesibHoro Pa3smelleHVe 31eKTPOTEXHNYECKINX 2
YyCTpOWCTBa YCTPOMCTBA(MPOAOIKEHNE). | YyCTPOWCTB Ha TeppUTOpPUN
3JIEKTPOCTaHL ML,
MapameTpbl ABYX0OMOTOYHbIX
TpaHcdhopmaTopos. OnpenenexHne
MpoekTnposaHue MpoekTrpoBaHune parcpop P PeA .
AKTVBHOrO, PEaKTUBHOIr0 COMPOTUBAEHNI
30 pacnpenennTesbHOro pacnpenennTesnbHOro 2
o o 1N aKTWUBHOI0, PeaKTUBHOI0
yCTponcTBa YyCTPOMCTBA(MPOAOIKEHME). N
NpPOBOAUMOCTEN ABYXOOMOTOYHOr0
TpaHcdopmMaTopa.
Co3paHune CXeMbl 3IEKTPUYECKON CETH B
nporpamMMHOM Komraekce Rastrwin.
MpoekTnpoBaHue MpoekTnpoBaHue .
Bo3moxxHocTm MK RastrWin, cTpykTypa
31 pacnpenennTensHoOro pacnpenennTensHoro 2
N N nporpaMmbl, NocnefoBaTesIbHOCTb BBOAA
YyCTPOWCTBA YCTPOMCTBA(MPOAOIKEHME).
NCXOAHBIX AaHHbIX, LeSib KOHTPOS
NCXOLHOM UH(hOPpMaLLUN.
Co3paHune CxeMbl 31eKTPUYECKON CeTH B
MooeKTUDoBaHNe MDOEKTUDOBAHME nporpamMMHoM Komnnekce Rastrwin.
P P P P Bo3moxxHocTm MK RastrWin, ctpykTypa
32 pacnpenennTesbHOro pacnpenennTesbHOro 2
o o nporpamMMbl, NOCAef0BaTENbHOCTb BBOAA
yCTpOnCTBa YCTPOMCTBA(MPOAOIKEHME).
NCXOLHbIX AAHHBIX, Lieslb KOHTPOIS
NCXOLHON NH(hOPMaLIUN.
39 Cncrema cobCTBEHHbIX MpoekTupoBaHme cnctembl | CxeMmsbl C.H. 6104HbIX TIC C ABYMS 2
HYX [, cobcTBeHHbIX HYXAa TIC. BbICLUMMWN HAMNPSXKEHNAMNA.
Cxewmbl C.H. T3 ¢ TypboreHepaTopamu
63-110 MBT n pacnpeneneHnem
Cnctema cobcTBeHHbIX | lpoeKTnpoBaHMe CUCTEMBI
40 KA COBCTBEHHbIX HyXa TIC 3JIEKTPO3HEPrM Ha reHepaTOPHOM 2
y y ' Hanps>xeHnn. OCOBEHHOCTN CXeM.
[OCTOMHCTBaA U HEJOCTaTKN.
[poekTnpoBaHne CUCTEMBI
Cnctema cobCcTBEHHbIX . OcobeHHOCTUN cxeM. YeTbipe rpynnbi
41 cobcTBeHHbIX Hyxa T2C 2
HYX [, 3NeKTPONpreMHNKOB C.H. ASC.
(mpoLomxeHue)
MpoekTnpoBaHUe CUCTEMbI
cobcTBEHHbIX HYXa TIC
(mpopomkeHne). AHanus
MpoeKTnpoBaHMe CUCTEMbI COBCTBEHHBIX
paboTbl TpaHChopMaTOPOB
€ VYETOM X HyZ T3C (npopomkeHune). AHanuns
y paboTbl TpaHCHPOPMATOPOB C YYETOM UX
KOHCTPYKTWUBHOIO
KOHCTPYKTUBHOIO NUCMOHEHNSA N NX
Cnctema cobCTBEHHBIX | UCMOIHEHNSA 1 X PEXXMMOB.
42 peXxMmoB. PacyeTbl pexxumos 2
HYX [ PacyeTbl pexxnmMoB N
. INEKTPUYECKNX CeTel. PacyeT pexuma
INEKTPUYECKMX CeTeN.
NPOCTbIX 3aMKHYTbIX 3/1EKTPUYECKNX
PacuyeT pexxuma npocTbix .
ceTen. JINHNA ¢ ABYXCTOPOHHUM
3aMKHYTbIX 3JIEKTPUYEeCKUX
. nUTaHNEM, KOJIbLieBas CXema.
ceten. JinHma c
[OBYXCTOPOHHUM MUTAHNEM,
Ko/bLieBas CxeMa.
WToro 3a cemecTp: 36
WToro: 64
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
KonuuectBo
Tema Copep>xaHue nabopaTopHOro 3aHATUSA yacos /
Ne HaumeHoBaHue
nabopatopHoro (NepeyeHb ANOAKTUHECKUX €OMHWLL: yacos B
3aHATUA pa3pena .
3aHATUA paccMaTpuBaeMblX MOLTEM, BOMPOCOB) | 3/IeKTPOHHOM
¢dopme

6 cemecTp




CoBpeMeHHble
npeacTtasnexHms 06
3/1eKTPO3HEPreTUYeCcKnX
cucTemax u ceTsx.

NabopaTopHas
paboTta Nel.
Co3paHue cxembl

Bo3morxkHocTm MK RastrWin, cTpykTypa
nporpammbl, NOC/Ie[0BaTENbHOCTL BBOAA

1 Pexxunmbl . 2
3NEKTPUYECKON CETU | MCXOAHBIX AaHHbIX, LeSib KOHTPOoNS
3NEeKTPO3IHEPreTUYeCKnX o
B NPOrpamMMHOM NCXOAHON UH(OpMaLUK.
cucTeM. BosayLiHble .
komnnekce Rastrwin.
KabenbHble MNHUN
aneKTponepenayn.
Co3paHune cxemsl BosmoxxHocTu MK RastrWin, cTpykTypa
MNpoekTuposaHne .
y . | anekTprnyeckon cetn | nporpammel, nocaenoBaTe/IbHOCTb BBOAA
5 rNaBHOW 3JIeKTPUYECKON 2
CXEMbI B NPOrpamMMHOM NCXOAHBIX AaHHbIX, Llefb KOHTPOS
komnnekce RastrWin. [ ucxogHom nHpopmaLuu.
Co3paHne cxembl Pac4ét B K RastrWin, cTpykTypa
[poekTuposaHne A o PYKTYP
y . | anekTpnyeckon cetn | nporpammel, nocaenoBaTesIbHOCTb BBOAA
6 rN1aBHON 3/1IEKTPUYECKON 2
CXEMbI B NPOrpamMMHOM NCXOAHBIX AAHHbIX, Lleslb KOHTPOIS
komnnekce RastrWin. | ncxogHon nHgopmaumn.
Beibop T1NoB reHepaTopoB, 6J104HbLIX
TpaHchopMaTopoB,
Co3paHune cxembl parcop P
[poekTnpoBaHune o aBTOTPaHCHOPMaTOpPOB CBA3N, paboUnx un
v . | anekTpnyeckon cetn
7 FNIaBHON SNEKTPULECKON | o° o om pe3epBHbIX TpaHCHOpPMaTOpPOB 2
CXeMbl porp . COBCTBEHHbIX HY>XA A5 BbiOpaHHOro
Komnnekce Rastrwin. o
BapvaHTa CTPYKTYPHOW CXeMbI A5
pacyéTa B K RastrWin
Co3pnaHue cxembl Pa3paboTka BapnaHTOB CTPYKTYPHbIX
MpoeKkTupoBaHmne .
. . | anekTpnyeckon cetn | cxem TIC. Boibop onTuManbHOro
8 rNaBHOW 3JIeKTPUYECKON < 2
B NPOrpamMMHOM BapuaHTa CTPYKTYPHOW CXeMbl A5
CXeMbl . . ;
komnnekce RastrWin. | pacyéta B K RastrWwin.
Co3paHune cxemsl PaspaboTka v BbIMOSHEHNE YepTexa
MpoekTnpoBaHue . o
y . | anekTprnyeckon ceTn | rnaBHOW CXeMbl INEKTPUYECKUX
9 rNaBHOW 3JIeKTPUYECKON - 2
CXEMbI B NPOrpamMMHOM COeLIMHEHUI NeKTPOoCTaHuny Ans
komnnekce RastrWin. | pacyéta B MK RastrWin.
WiccneposaHne
[poekTnpoBaHune
KOMMJIEKTHOI O /I3y4eHne KOHCTPYKLUUN KOMMIEKTHOro
10 pacnpenennTensHoro . 2
N pacnpenennTensHoro | pacnpenennTenbHoro yCTponCcTBa
YyCTPOMNCTBA N
ycTponcTBa - KPY.
CoBpeMeHHble
npeacTtasneHms 06
3NeKTPO3HEPreTUYeCcKmnx
cmcTeMax u ceTax. Co3paHune cxembl Mi3y4eHne cxeMbl 31eKTPUYECKUX
11 Pexxumbl 3/1IeKTPUYECKON ceTn | coeamHennin TIL n TunoBbIxX onepauuii 2
3/1IeKTpo3HepreTmnyeckux | ¢ T3L, npu nepekstoyeHnax.
cucTeM. BosoyLliHbie u
KabenbHble MNHUN
aneKTponepenayn.
WToro 3a cemecTp: 16
WToro: 16
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
Konuyectso
Tema Copep)xaHue NPaKTUYECKOro 3aHATUA yacos /
Ne HaunmeHoBaHue
npakTM4YecKoro (MepeyvyeHb AMAAKTUYECKUX eAnNHNLL: 4acosB B
3aHATUA paspena .
3aHATUA paccMaTpuBaeMbIX MOATEM, BOMPOCOB) | 3/1€eKTPOHHOM
cdopme

5 cemecTp
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Pa3paboTka

MpoekTupoBaHue NPUHLMNNANbHON Pa3paboTka 1 BbINOJAHEHME YepTexa
13 rNaBHOW SNEKTPUYECKON | CXeMbI rNIAaBHOW CXEMbl 1IEKTPUYECKUX
CXeMbl 3N1eKTPUYECKNX COeANHEHNI 31eKTPOCTaHLUN
COeANHEeHNN.
Pa3spaboTka
MpoeKkTupoBaHmne NPUHLMNNANLHOW Pa3paboTka v BbIMOMHEHMNE YepTexa
14 rNaBHOW 3NEKTPUYECKON | CXeMbl rNIaBHOW CXEeMbl N1eKTPUYECKUX
CXeMbl INEKTPUYECKUNX COoefMHEHNI NoACTaHLMK
COeLIMHEHNI.
MpoekTnpoBaHue Bbibop cxem
y y Bbibop cxeM pacnpefenmTeNbHbIX
15 rNaBHOW 3JIEKTPUYECKON | pacnpepenmnTesibHbIX 9
~ YCTPOWCTB Ha 3JIEKTPOCTaHLMK
CXeMbl YCTPONCTB.
Bribop
MpoeKkTupoBaHmne INeKTPUYHECKINX .
y y BbIbOp BbICOKOBOJIbTHbBIX BbIKJIIOYaTENEN
16 rIaBHOW 3NEKTPUYECKON | annapaToB 1 y
1 pasbeaunHuTenen.
CXEMbl TOKOBeLYLLUMX
yacTen.
PacyeT octaToyHoro |PacyéT B MK Mathcad, cTpykTypa
[poekTnpoBaHune
. . | Hanps>xeHwns, noTepb | MporpamMMbl, NOC/eA0BaTeNbHOCTL BBOAA
17 rNaBHOWN 3JIeKTPUYECKON
CXEMbI MOLLHOCTM B NCXOAHbIX AAHHBIX, Lieslb KOHTPOAS
3HeprocucTeme. NCXOAHON NMHMOPMaLK
PacyeT ocTaTo4HOro .
PacyéT B MK Mathcad, cTpykTypa
MpoekTupoBaHmne Hanps»>KeHns, NoTepb
y . nporpammbl, NOCNeA0BaTENbHOCTL BBOAA
18 rNaBHOM SNEKTPUYECKON | MOLLHOCTKY B
NCXOAHBIX AaHHbIX, Liefb KOHTPOS
CXeMbl JHeprocucTeme o
NCXOAHON NH(opMaLnn
(MpopomkeHne).
PacyeT ocTaTo4Horo .
Pac4ét B K Mathcad, cTpykTypa
MpoeKkTupoBaHmne Hanps»>KeHuns, NoTepb
y y nporpamMmbl, NOCNeA0BaTENbHOCTb BBOAA
19 rNaBHOW 3N1eKTPUYECKON | MOLLHOCTY B
NCXOAHBIX AaHHbIX, Lefb KOHTPOS
CXeMmbl 3Heprocucteme MCXOMHOI HBOPMALIAN
(MpopomxeHne).
PacyeT ocTtaTo4Horo i
Pac4yéT B K Mathcad, cTpykTypa
MpoekTmpoBaHue Hanps>XeHns, NoTepb
v y nporpammbl, NOCe[0BaTENIbHOCTb BBOAA
20 rN1aBHON 3NEKTPUYHECKOW | MOLLHOCTM B
UCXOLHbIX AAHHBIX, Lieslb KOHTPOAS
CXeMbl 3HeprocucTeme o
NCXOLHOW NHGopMaL M
(MpopomkeHue).
KayecTtBo
371eKTPO3HEPr N 1
PacyeT nageHuns, NoTepu HanpsHXKeHns 1
perynvmpoBaHune PacyeT nageHus,
noTepb 371eKTPo3Heprum. MocTpoeHne
Hanps>xeHus. MoTtepwn noTepun Hanps>XeHns y o
33 . 3MIOPbl OTKJIOHEHWNIA HaNPSXXEHNIA,
3NEKTPUYECKON 1 NoTepb
OnpefeneHne NoTepb HaNpsXXeHWs B
MOLLL—HOCTW, SHEPTUN U | SNEKTPOIHEPT U, y
BO3AYLUHOW NHUN
MeponpusaTnA Mo nx
CHUXKEHMIO.
KayecTtBo
3NEKTPOIHEPrUn 1
PacyeT nageHns, NoTepu Hanps>KeHUs un
perynuposaHue PacuyeT napneHus,
noTepb 371eKTPo3Heprun. NocTpoeHne
Hanps>keHus. MoTtepwn noTepu HanpsXXeHus N o
34 . 3MIOPbl OTKJIOHEHWNA HANPSAXXEHWA.
3NEeKTPUYECKOn 1 noTepb
OnpeneneHve NoTepb HanNpsXXeHus B
MOLL—HOCTW, SHEPrUmn N | 3NEKTPOIHEPTUN. _
KabenbHOM NNHNK
MeponpuATIS Mo Ux
CHVDKEHMIO.
KayecTtBo
371eKTPO3HEPr N 1
perynvmpoBaHune PacyeT nageHuns, PacyeT nageHus, NOTepU HaMpsHXKeHNs 1
35 Hanps>xeHus. MoTepu noTepu HanpsXkeHnsa | moTepb 31eKTPo3Heprun. PacyeT
371eKTPUYECKon 1 noTepb najgeHns n NoTepu HanpsHXKeHNsa ANHUN
MOLL—HOCTW, SHEPrum n | aNeKTPo3Heprum no AaHHbIM Havana.

MeponpuaTmna no nx
CHMXXEeHWIO.
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CoBpeMeHHble
npeacTtasnexHms 06
3/1eKTPO3HEPreTUYeCcKnX
cucTemax u ceTsx.

PacyeT napameTpos

PacyeT napamMeTpoB ANHWI
anekTponepepay Pacyér B MK Mathcad,
CTPYKTYypa Nporpammsl,

40 Pexxunmbl JINHWIA 2
nocnefoBaTelbHOCTb BBOAA MCXOAHbIX
3NEeKTPO3HEPreTUYeCKUxX | anekTponepenay .
[LaHHbIX, Leflb KOHTPOS UCXOLHOM
cucTeM. BosoyLliHbie u
NHopMaLum
KabenbHble MNHUN
aneKTponepenayn
CoBpeMeHHble
npeacTtasneHns 06
3NEeKTPO3IHEepPreTUYecKmnx .
P P Pac4ét B K Mathcad, cTpykTypa
cuMcTeMax u ceTax. PacuyeT napameTpoB
nporpamMmbl, NOCNe40BaTeNbHOCTbL BBOAA
41 Pexxnmbl 3JIeKTPUYECKNX 2
NCXOAHBIX AaHHbIX, Leflb KOHTPOS
3NEeKTPO3HEepreTUYecKnx | MaLlmH o
NCXOLHOW NHopMaLmn
cucTem. BosayLiHeie 1
KabenbHble NUHUK
3neKTponepenayn
CoBpeMeHHble
npeacTtasneHms 06
MapameTpbl A4BYXOOMOTOYHbBIX
3NEeKTPO3HEPreTUYecKmnx
TpaHchopmaTopos. OnpeneneHne
cmcTeMax u ceTax. y
42 PEXUMbI PacyeT napameTpoB | aKTUBHOrO, PEaKTUBHOI0 CONMPOTUBJIEHUI ?
TpaHCchopMaTopOB N aKTUBHOr0, peakTUBHOIo
3NEKTPO3IHEPreTUYECKNX b
NPOBOAUMOCTEN ABYXO0OMOTOYHOr0
cucTeM. BosayLliHbie u
TpaHchopmaTopa
KabenbHble MNHUN
aneKTponepenayn
CoBpeMeHHble
npeacTtasneHns 06
MapaMeTpbl TPEXOOMOTOYHBIX
3NEeKTPO3IHEepPreTUYecKmnx
TpaHcdopmaTopos. OnpepeneHune
cucTeMax u ceTax. y
43 PeXUM PacyeT napamMeTpoB | aKTUBHOrO, PeaKTUBHOr0 CONPOTUBEHUN )
TpaHCchopMaTopOB N aKTUBHOr0, peakT1BHOIro
3NEeKTPO3HEepreTnYecKnx parceop P Pe
NPOBOAMMOCTEN ABYXOOMOTOYHOr0
cucTem. BosayLiHeie 1
TpaHchopmaTopa
KabenbHble NUHUK
3neKTponepenayn
WToro 3a cemecTp: 30
6 cemecTp
KavecTBo
3NEKTPO3IHEPTUN 1
P P Tema 2.1. Pacyet
perynuposaHue
nafeHus, notepu
HanpshkeHns. Motepwn OnpefeneHne NoTepb HaNpPsSXXeHWs B
1 o HanpsXXeHns n 2
3NEKTPUYECKON HOTEDb TpaHcgopmaTope
MOLLL—HOCTW, SHEPrum n P
3NEeKTPO3HEepPrum
MeponpusaTKA Mo nx
CHUXKEHMIO.
Cxembl .
YTeHue n cocTaBieHne CXeM C O HOW
INEKTPUYECKNX y y
CxeMa 31eKTpuy4eckmnx , paboyei n 06XOA4HON CMCTEMAMU LLVH.
21 . COeMHEeHUN Ha . 2
CcoeflMHeHUN Cxema ¢ iBymMa paboymmu n 06xogHOM
MOBbILLEHHbIX
cMcTeEMaMu LWNH.
HanpsH>KeHnsx.
Cxewmb
3INEKTPUYECKUNX KosbueBble cxembl. CxeMa C ABYMS
Cxema 3neKTpryeckmx ,
22 COBMHEHMI coenHeHN Ha CUCTEMaMU LUNH N Tpems 2
MOBbILLEHHbIX BbIKJIOYATENIAMY Ha [Be Lenu.
Hanps>KeHnsx.
Cxemb
3NEKTPUYECKUX CxeMa reHepaTop-TpaHCPOpMaTop-InNHNA
CxeMa 3/1eKTpuYecKkmnx .
23 COeIHEHNI Ha C YPaBHUTENbHO-06X04HbIM 2

coefHeHN

MOBbILLIEHHbIX
HanpsaXxXeHnsax.

MHOIoyroJlbHMKOM.
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Cxema 3neKTpryeckux

CxeMb
3NEKTPUYHECKUNX

Cxema ¢ ABYyMA CMCTeMaMU LWNH n

24 CoRMHEHMI COeAMHEeHWN Ha 4eTbIPbM$ BbIK/OYATENAMN Ha TPU LIEMNU. 2
MOBbILLEHHbIX CxeMa C iByM# BbIK/Il0O4aTENSAMU Ha Lerb.
HanpsXKeHnsx.
CxeMmbl CocTaBneHne 1 YTeHNE CXeM C OHOW
3JIEKTPUYECKNX paboyein n 06xo04HON CUCTEMAMU LLUNH.
CxeMa 3neKTpryeckux y .
25 CoBMHEHMI coeVNHEeHUN Ha Cxema ¢ gByms paboyumu n obxogHown 2
MOBbILLEHHbIX CMCTEMaMW LWWH C FeHepaTOPHbIM
HanpsH>KeHnsx. HanpsHKeHneMm.
MpoekTuposaHne lpoekTuposaHne My3 - TpebosaHua K PY. MpoekTnpoBaHue
26 pacnpenenuTensHoro pacnpefennTenbHoro | 3akpbiThix PY. MpoekTupoBaHue npu 2
yCTpOWCTBa yCTPOWCTBa MCrnonb3oBaHum KPY.
[poekTuposaHne [poekTuposaHne
P P P P My3 - Tpe6osarms k PY 35-750 kB.
27 pacnpenennTensHoro pacnpenennTensHoro 2
- - MpoekTnpoBaHMe OTKPbITbIX PY.
YyCTPOUCTBA YyCTPONCTBA
[poekTnpoBaHune [MpoekTnpoBaHune Pa3mellleHne n KOMMaHOBKa
28 pacrnpenennTensHoro pacrnpenenmnTenbHoro | 31eKTPOTEXHUYECKNX YCTPONCTB Ha 2
yCTpOWCTBa yCTpOMCTBa TEPPUTOPUN SNEKTPOCTaHL MK,
[poekTnpoBaHune
MpoekTnposarie KOMMJIEKTHOI 0
29 pacrnpenennTensHoro My3 -cxembl KPY, KPY3, KPYH 2
N pacnpenennTensHoro
yCTPOWCTBa N
YyCTPOWCTBA
MpoeKkTupoBaHmne
MpoekTupoBaHmne KOMMNEKTHOrO MpoeKTUpoBaHue 31era3oBbix
30 pacnpenenuTensHoro KOMMIEKTHbIX pacnpefenmTesnbHbIX 2
N pacnpenennTensHoro »
YyCTPOMCTBa N YCTPONCTB
yCTPONCTBa
lpoekTuposaHne
MpoekTuposaHne P P My3 - TpebosaHwna K PY 35-750 kB.
KOMMJIEKTHOMO
31 pacnpeaennTesibHoro MpoekTnpoBaHue 3aKpbITbix PY. Cxembl 2
- pacnpefennTenbHoro
yCTPONCTBa N pacnonoXeHns 3n1ekTpoobopynoBaHNA
yCTPONCTBA
[poekTuposaHne
[poekTnpoBaHune P P
KOMMJIEKTHOr 0 MpoeKTUpoBaHMe KOMMIEKTHbIX
32 pacrnpenennTensHoro y 2
CTpOCTBa pacnpefenuTensHoro | pacnpenennTesnbHbIX YCTPONCTB.
y yCTpOWCTBa
[poekTnpoBaHune
36 Cnctema COBCTBEHHbBIX | CUCTEMBI CxeMbl C.H. 6n104HbIX TIC € ABYMS ’
HYX[, COBCTBEHHBIX HYXXA | BBICLUMMMN HaNpPsXXeHUaMm.
T3C.
. Cxembl C.H. T3L, ¢ TypboreHepaTopamu
MpoeKkTupoBaHmne
63-110 MBT 1 pacnpeneneHmnem
Cnctema COBCTBEHHbBIX | CUCTEMB
37 3N1EKTPO3HEPTrUN Ha FreHepaTOPHOM 2
HYX [, COBCTBEHHbIX HYXJ
Hanps>keHnn. OCobeHHOCTN CXeM.
T2C(npomonxeHmne)
[loCTOMHCTBa U He[O-CTaTKMW.
MpoeKTupoBaHne CUCTeMbl COBCTBEHHbIX
MpoeKkTupoBaHmne
HY>[ Ha COMIHEeYHbIX CTaHUmMAxX CxeMb
CUCTEMb
Cnctema cobCTBEHHbIX BMWY (67104HO-MOLYIbHBIX UHBEPTOPHbIX
38 COBCTBEHHbIX HYX[, 2
HYX [ YCTaHOBOK), CXeMbl CYyMMaTOpPOB
Ha COJIHEYHbIX
CTAHLMSX MOLLHOCTM, pacnpefennTesbHble
ycTponcTea 10/0,4 kB
Cxema
CnctemMa cobCTBEHHBIX OcobeHHOCTM cxeM. YeTbipe rpynnb
39 3NEeKTPOCHabXXeHuns 2
HY>XA, 3/1EeKTPONpUeMHNKOB C.H. ASC.
C.H. A3C.
NToro 3a cemecTp: 34
WToro: 64

4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
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Copep>xaHue CaMOCTOATE/IbHOM

Bu
HauMmeHoBaHue A o paboTbl KonuyectBo
CaMOCTOATEJSIbHOWN
paspena paboThl (MepevyeHb ANOAKTUYECKMX eQNHNLL: yacos
paccMaTpuBaEeMbIX NOATEM, BONPOCOB)
5 cemecTp
KayecTBo
3JIEKTPO3HEPrum n
PacyeT nageHus, NoTepu Hanps»XeHns u
perynviposarine MoaroToBKa K no-Tepb 31eKTpo3Heprun. NocTpoeHune
Hanps>xeHus. Notepu P POSHEPTA. bo
. npakTU4eCKMM 3M0Pbl OTKJIOHEHUI Ha-NPAXEHUN. 10
NIEKTPUHECKON 3aHATUAM OnpepeneHne NoTepb HaMpsa->XeHns B
MOLL,—HOCTW, SHEPrnn 1 P . P P
BO34YLUHOW JINHWN
MeponpuaTns No nx
CHVKEHUIO.
Ka4yecTBO 3JIEKTPO3HEPT NN,
perynnpoBaHune HanpsXXeHns N ero CBA3b
C yCJI0BUAMM Thl U peXxuMamu
Kauectso 3ﬂyeKT mquKEEEZTeM g&? aqma MeTonbl U
NIEKTPOSHEPTN W cT OECTBa erynm oéaHlﬁﬂ ' g
perynupoBaHune yerp PErynmp
MoaroToBsKa K HanpsXxeHuns. MNpuHUUN BCTPEYHOoro
Hanpsxerus. Tlotepu MpakTN4ecknm erynmpoBaHua HanpsxxeHus. rortepu 10
3N1EeKTPUNYECKOW P PErynmp g P ) P
3aHATUAM 3JIEKTPUYECKON MOLLHOCTU N SHEPT N 1
MOLLHOCTW, SHEPTN 1 MepOonpuUATUA MO NX CHUXKEHUIO. MeToAbl
MEPOMPUATA N0 nX " Mpe opn NATUSA No MeHbLIJGHI/I}.O n0TeLl b
CHUXKEHNIO. ponp y P
3JIEKTPOIHEPT NN B MUTAKOLLMX 1
pacrnpefennTesibHbIX 31eKTPUYeCKnX
CeTAX U B CMCTEMAX 3J1IeKTPoCHabxeHuns
CoBpeMeHHbIe
npencTasneHns ob
3JIEKTPO3HEpreTn4ecKmnx
cucTeMax u ceTax.
BbinonHeHne
PeXxunmbl KVDCOBOMO MDOSKTa MaTepwuas BCexX pa3fesoB 30
3JIEKTPO3HEpPreTn4eCcKmnx yp P
cucTeM. Bo3pywHble n
KabenbHble MMHUN
3JIeKTponepenayu.
I3y4yeHre cnpaBOYHbIX MaTepmnasnos no
BbIOOPY TWMOB reHepaTopoB, 6/104HbIX
TpaHCOpMaTopoB,
poekTuposanme rMoAroToska K aETOT(paHpC(i)O I\EI)aTO 0B CBSI3U, paboyux u
rNaBHOM NeKTpuYeckon | nabopaTopHbIM P P P P 20
pe3epBHbIX TPaHC(OpPMaTOpPOB
CXeMbl paboTam
CoBCTBEHHbIX HYX[ A5 BbIOpaHHOro
BapWaHTa CTPYKTYPHOWN CXEMbI O
pacyéta B K RastrWin
CoBpemettibie I3y4yeHne cnpaBOYHbIX MaTepKasoB no
NpeAcTassieHmA 0 Bb%o TI/II'IOF; reHepaTopoB p611o~4|-n;|x
3JIEKTPOIHEPreTUYECKMX Py PaTopos,
TpaHCOpMaTopoB,
CUCTeMax n ceTax.
PEXKUMbI MoaroToBKa K aBTOTPaHCHOPMaATOPOB CBA3M, paboynx u 10
3a4eT €3epBHbIX TpaHC(opMaTopoB
SNIEKTPOSHEPTETMHECKNX ’ Eo6c$BeHHb|po mci Enﬂa BOpr60 aHHOro
cucrem. Bosaylnbie v BapuaHTa CT ZT HOW CxeMpr na
KabenbHble MNHUN pua PYKTYPHC A
pacyéTa B 1K Rastrwin
3JIeKTponepenayu.
Wtoro 3a cemecTp: 80

6 cemecTp
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CncteMa cobCTBEHHBIX

MoaroTtoBKa K

MaTepwvas BCex pa3fesios 10
HY>X ] 3K3aMeHy
PacyeTbl peXXMMOB 3NEKTPUYECKUX CeTeN.
PacyeT pexxuma rnpocTbIX 3aMKHYTbIX
PexxuMbl paboThbl BbinonHeHne .
o 3JIeKTpu4ecknx ceten. JInHua c 10
HernTpanm KYPCOBOro npoekTa
LBYXCTOPOHHMM NMUTaHUEM, KOJibLLeBas
cxema.
CxeMa 3neKTpu4eckux MoaroToBKa K
y MaTepwuasn Bcex pa3fenos 20
coeMHEHNI 3K3aMeHy
Pa3paboTKa BapnaHTOB CTPYKTYPHbIX
cxeMm TAC. Beibop onTuManbHOro
BapuaHTa CTPYKTYpPHOW CxeMmbl. Beibop
OCHOBHOI0 3/71eKTPo0bopyA0BaAHNS.
[poekTupoBaHue
BbinosiHeHne Bbi6Op BEICOKOBOJIbTHBLIX annapaToB U
pacnpefLennTesibHoOro o 20
CTDOMCTBA KYPCOBOIro MpoekT | TOKOBeAyLMX YacTein. Beibop cxem
yerp pacrnpefennTenbHblX YCTPONCTB Ha
CTaHumun. Pa3paboTka 1 BbINOJHEHNE
4yepTexa raBHON CXeMbl INEKTPUYHECKINX
COeNHEHNI 3IEKTPOCTaHLUN.
NToro 3a cemecTp: 60
NTtoro: 140

5. MepeuyeHb y4eOHOU nuTepaTtypbl n yuebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (mopynio)

No
n/n

Bbubnunorpaduueckoe onucaHune

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nnTepaTypa

dneKkTpuyeckrne cUCcTembl 1 ceT; HoBOCMBMPCKINIA rocy AapCTBEHHbIN
TexHun4yeckun yHmneepcuteT, 2017.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91589

DNIEKTPOHHBbIN
pecypc

JononHuTenbHas nuTepaTtypa

FonbawTernH, B.I'. TecTbl An5 py6beXHOro 1 TOroOBOro KOHTPOJIS 3HAHWUI MO
AVNCUUNNHE «DNIeKTPO3HEepreTUYeckmne cucTemsl 1 cetu» ans bakanaspos
3JIEKTPO3HEpreTn4eckmx npounen : npakTukym / B. I'. TonbawTenH, J1. M.
NHaxopnosa; CamMap.roc.TexH.yH-T, ABTOMaTU3NPOBaHHbIE
3JIeKTpO3HepreTnyeckme cuctemsl.- Camapa, 2014.- 79 C..- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||1019

DNEKTPOHHBbIN
pecypc

lFonbAawTernH, B.I'. 2N1eKTpoTeXHUYeCKne KOMMAEKChl 1 CUCTEMbI
3/1eKTPOCHabXXeHnsA(B NpuMepax 1 3agadax) : yyeb.nocobue / B. T.
MonbawTenH, J1. M. MHaxopoBsa, M. A. Kynara; CamMap.roc.TexH.yH-T,
ABTOMaTM3MpPOBaHHbLIE 3N1eKTPO3HEPreTU4eckne cucTemsl n cetu.- Camapa,
2014.- 124 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1457

DNIEKTPOHHbIN
pecypc

DNeKTPO3HEPreTUYECKME CUCTEMBI 1 CETU : aBTOMATU3UP.TECTHI /
CaMap.roc.TexH.yH-T, ABTOMaTU3UPOBAHHbIE 3/IEKTPOIHEPreETUYECKNE
CUCTeMbI; cocT. B. . FonbAwTenH, cocT., pea. J1. M. MHaxoaoBsa.- Camapa,
2009.- 76 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||181

DNEKTPOHHBbIN
pecypc
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JNeKTpo3HepreTuyeckme cuctemol n cetn; Cesepo-KaBkasckun
(henepanbHbI yHUBepcuTeT, 2017.- Pexxnm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||83238

DNEKTPOHHbIN
pecypc

JocTyn obyyatowmxca kK IP HTb Caml TY (elib.samgtu.ru) ocylecTBnseTca NocpefCcTBOM 3JIEKTPOHHON
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHOro obecne4yeHus

obpasoBaTenbHOro npouecca nNo AucuunauHe (Moaynio), BKAOYas nepevyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMONb3YETCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHu3oBaHO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft . JInuEeH3noHHoe
(3apybexHblii)
AO «JlabopaTopus
2 | AHTuBMpYC Kaspersky Endpoint Security Kacnepckoro» JInueH3noHHoe
(OTeyecTBEHHbIN)
3 | MK RastrWin AO «HTL| E3C» . JInueH3noHHoe
(OTevyecTBEHHbIN)
4 | Adobe Reader Adobe Systems ] CeoboaHo
(OTe4vecTBEHHbIN) pacnpocTpaHsemoe
5 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHbii)

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pe>xxuMm pocTtyna
Poccuinckue 6a3sb
SNeKTPOoHHas AHHbIX
1 | 6bubnmnoTteka http://irbis.samgtu.local/cgi-bin/irbis64r_01/cqgiirbis_64.exe A
y - - OrpaHn4yeHHoro
n3gaHunm Caml'TY
pnocTyna
BUHNTA -
Bcepoccumnckun Poccunckune 6asbl
7 WHCcTnTyT LaHHbIX
Hay4HOMN 1 OrpaHn4yeHHoro
TeXHU4YecKom [ocTyna
NH{opMaLmm
HosocTu
SHEPreTuKkn, Pecypcbl OTKpPLITOro
3 | aTomMHoOM 1 http://www.minatom.ru/news/prom yp P
. pnocTyna
snepHon

NPOMbILLIIEHHOCTHU
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Poccunckune 6a3bl

KoHcynbTaHTIt0C
OaHHbIX
4 | (npaBoBble
OrpaHNYeHHOoro
LOKYMEHTbI)
LocTyna
MWHNCTEPCTBO . Pecypcbl OTKPbLITOro
5 SHepreTukn PO http://www.minenergo.gov.ru/ nocTyna

8. OnucaHmMe MaTepuanbHO-TeXHM4YECKoU Da3bl, HeOOXOO4MMOW ANA OCYLLEeCTBJIEHUSA
obpa3soBaTesbHOro npouecca No AucuunaumHe (Moaynio)

JIeKuMOHHbIE 3aHATUA

AyonTopun ANA NEKUMOHHbIX 3aHATUN YKOMMNAEKTOBaHbl Mebenblo N TeEXHUYECKUMU CpencTBamm
obyyeHuns,

cnyxawummm pgna npepctaBneHns yyebHonm umHgpopmaumm 6onbwon ayaumtopum (Habopbl
LEMOHCTPALMOHHOI0

obopynoBaHns (MPoOeKTop, IKpaH, KOMNbOTEP/HOYTOYK), y4ebHO-HarnaaHble nocobus, TemaTnyeckune
nnntcTpaunn) aya. 401.

MpakTuyecKkue 3aHATUA

Ayautopun ANA NpakTUYeCKUX 3aHATUA YKOMNJEKTOBaHbl crneunannsvnpoBaHHoOW Mebenbio u
TeXHUYeCKUMun
cpencTBamm obyveHus (NPoeKTop, 3KpaH, KOMMNbIOTEP/HOYTOYK).

JlabopaTopHble 3aHATUSA

AyonTopun ona nabopaTOpHbIX 3aHATUA YKOMMJEKTOBaHbl CNeunann3npoBaHHoOW Mebenbio u
TeXHUYeCKUMHn
cpeacTBamm obyyveHus (cteHabl Ania nabopaTopHbix paboT)

CamocToaTenbHas paboTta

MomelleHns 419 CaMoCTOATENbHON PaboThl OCHALLEHbI KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NOOKJIYEHNA K CeTU «MIHTEPHET» U AOCTYMNOM K 3/IEKTPOHHON MH(OPMaLIMOHHO-06pa30oBaTeNbLHON Cpeae
CamlTY:

- YynTanbHbIN 3an HTB CamlTY ;

- KOMMblOTEpPHbIE KNacchl (aya. 404, 401, 411).

9. MeToaunyeckue MaTepuaibl
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MeToaunyeckme pekomeHaaumm npy paboTe Ha nekuun

[lo neKunn CTyOEeHT OOJIKEH NPOCMOTPETh Y4eOHO-METOAMNYECKYIO U HAay4YHYO InTepaTypy No Teme
Nnekunmn ¢ Tem, 4yTobbl MeTb NpeacTaBaeHne o npobnemax, koTopsle byayT pa3bupaTbCs B NeKLUN.

Mepen HavasoM nekumn obyyvatowmmcs coobulaeTca TemMa NeKUWK, NaaH, BONPOCh!, noanexatlime
pPacCMOTPEHNIO, LOBOAATCSA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MmaTepunan, coobuaembii
npenofaBaTesieM, JO/HKEH HE MPOCTO NPOCAyLWNBaTLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbIC/EH, MOHAT, 3adMKCUpPOBaH Ha Bymare n 3akpenJseH B NnamaTu. MpucTynas K cayLwaHuio HOBOro y4ebHoro
MaTepuana, nosae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee M3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKkunn (aKLLeHT Ha CYLLEeCTBEHHOM, MOBbILEHNE TOHA, U3MEHeHMe puTMa, Nay3sa 1 T.M.), HeobxoamMmo BCaeq 3a
npenofaBaTesieM yMEeTb BbleNATb OCHOBHbIE KaTEropuun, 3aKOHbl 1 ONpefeNiaTb UX coaepxaHue, npobnemsl,
npeanonaraTb UX BO3MOXHble pelleHns, okasaTeNbCTBa M BbiBOAbl. OCyLLecTBAAS Takylo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHNE U AalbHenlee
n3y4veHue.

KoHcnekTnpoBaHWe nekuun nosponseT obpaboTaTbh, CMCTEMATU3NPOBATbL U Jy4lle COXPaHUTb
NoNyYeHHY UHGpopMauuto ¢ TeM, 4yTobbl B ByayweM Mo)XHO BblIo BOCCTAaHOBWTbL B MaMSATWM OCHOBHbIE,
coaepxaTenbHble MOMEHThI. TununyHas owmnbka, copepluaemas 0by4atoLMMCs, LOCJIOBHOE KOHCMEKTNPOBaHME
peyn npenogasaTens. Kak npasusio, Npu 3anucu «Ca0BO B CNOBO» He OCTAeTCsA BpeMeHU Ha 0bayMbiBaHue,
aHann3 N cUHTe3 uHpopMauun. OTbrpas HY>KHY MH(OPMALINIO, FTNaBHbIE MbIC/W, NPOBAEMbI, PeLleHns 1
BbIBOAbl, HEOBX0AMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBUTb B paboymx KOHCMEKTaxX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOOBAHHOW NMTepaTypbl, LOMOJHSAOWNE MaTepuan MNPOCAyLWaAaHHOW NeKUuUn, a Takxe
nogyepkuBatolne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXKEHUA. C OKOHYaHUEM JeKL UK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUEHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE NOATOTOBKN K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3Kk3aMeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, He0bX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme pekoMeHaaLmMm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTrnyeckne 3aHATUA N0 AUCLMMIMHE NMPOBOAATCA B LIeNAX BbIpaboTKM MPaKTUYECKUX YMEHUA U
nprobpeTeHNsa HaBLIKOB B peLleH NPOgeCcCMOHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenytollas cxema noAroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJIeHMEe C MJAaHOM MPAKTUYECKOTr0o 3aHATUS, KOTOPbIA OTpaxKaeT Coldep)XaHue
NpeanoXeHHOWN TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NMTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbINOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka oby4aloWwerocs K NpakTUYECKOMY 3aHSATUIO MPOM3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPaKTUYECKNUX 3aHATUIA U (MAK) Nekuunin. B npouecce NogroTOBKU K MPakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb 0coboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKOMeHL0BaHHOM
nUTEepaTypsbl.

PaboTa CTyAEeHTOB BO BPeEMS MPAaKTUYECKOr0 3aHATUS OCYLLECTBASETCA Ha OCHOBE 3a[laHWUiA, KOTOpbIE
BblAalOTCA 06y‘-la}OLLI,VIMCFI B Ha4dasie Wnu BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOoCOBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWA
HaxoOnTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, yMeTb HaXOAWUTb MOJIE3HbIN
LOMOMHUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTe NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NpakTUYeCcKMX 3aHATUAX oby4alowmecs LOSHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
WHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenein 3aHaTus, obLien NnoaroToBKM
obyyawmnxca npenogaBaTeslb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns namn nepeoe OencTBue,
nnn ykasaTb obllee HanpaBieHne paccyxaeHuin. MonyyYeHHble pe3yabTaTbl 06CYXAAOTCA C MO3ULUA UX
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alleKBAaTHOCTU UM 3(HEKTUBHOCTM B PAaCCMOTPEHHON CMTYaLMU.

MeToaounyeckue pekomMeHagauunn rpun pa60Te Ha na6opaTopHOM 3aHATNN

MpoBeneHne nabopaTtopHo paboTbl OE€NUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NpPaKTUYecKyio.

HeobxoanMbIMU CTPYKTYPHbLIMW 3JIEMEHTAMMN 3aHATUS SBASIOTCS NpoBeaeHme nabopaTopHon paboThl,
NpOBEpPKa YCBOEHHOr0 MaTepuana, BKYatoLwas 06cy K ieHne TeopeTUYeCKMX OCHOB BbIMOHAEMOW PaboTbl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI NHCTPYKTaXK Mo
NCMNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenonaBaTeslb KOPPEKTMPYET OeATeNbHOCTb 0byyatoLlerocs
B npouecce BbiMosHeHUs paboTbl (Nnpn HeobxoammocTun). MNocne 3aBeplieHns nabopaTopHON paboThl
noaBOAATCH UTOrK, 06CYXAal0TCA pe3yabTaThl 4eATENIbHOCTH.

Bo3MoXHbI cnepytowme dopmbl opraHusauumn nabopaTopHbix paboT: poHTaNbHas, rpynnoeas u
nHaueuayanoHas. Mpun dpoHTanbHOM hopMe BbINOJHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pa3/InYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (KomaHgon). Mpu
NHAMBMAYaAbHOWN hopMe 0By4atoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoh paboTe MMEKTCA METOAWYECKME YKa3aHWS MO WX BbIMOJHEHNUIO,
BKJIlOYaloLlMe HeobXxoamMbll TeopeTUYeCcKMA 1 MpaKTUYeCKUA MaTepuan, copepXxalwue 3NeMeHTbl U’
noCnefoBaTesbHYI UHCTPYKLNIO MO NPoBeAEHWIO BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHuUN,
TpeboBaHms 1 hopMy OTHETHOCTM MO faHHOW paboTe.

MeTognyeckue pekomMeHagauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHunszauns camocToATenbHOW paboTel 06yYaloWwmXca OPUEHTUPYETCSH Ha aKTUBHbIE METOLbI
oBnafeHnsa 3HaHWAMW, pPa3BUTUE TBOPYECKMX CMOCOOBHOCTEN, Mnepexoh OT MOTOYHOro K
NHAVNBUAYANN3NPOBaHHOMY 0By4YeHUIo C y4eToM NOTpebHOCTEN 1 BO3MOXKHOCTEN 0byyaloLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusMun, Hay4yHOM, CNPaBOYHOM NTEpPaTypoN,
MaTepuanaMu Nepuoanyecknx n3gaHuim n UHTepHeTa aBnsetca Hanbonee 3hPeKTUBHEIM METOLOM MOJTYyYEHNS
LOMONHNTESIbHbIX 3HAaHWIN, NO3BOASET 3HAYNTENBHO aKTMBU3NPOBATb MPOLECC OBAALEHUSA UHDOPMaLNEN,
cnocobcTeyeT H6onee rnybokoMy yCBOEHMIO U3y4aeMOro MaTepuana. Bce HOBble MOHATUS MO M3yYyaeMon Teme
HeobX0AMMO Bbly4UTb HanU3yCTb N BHECTW B M10CCAPUiA, KOTOPLIV Lienecoobpa3Ho BECTU C CaMOro Ha4vasla
N3y4YeHns Kypca.

CamocTosATenbHas paboTa peanmsyeTcs:

® HenocpeACcTBEHHO B NMPOLECCE ayAUTOPHBIX 3aHATUI;

® Ha NeKUUsx, NPakTUYECKUX 3aHATUSAX;

® B KOHTaAKTe C NpenojaBaTefieM BHE PaMOK pacnucaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B X04€e TBOPYECKMX KOHTAKTOB, MPW NUKBMAALNN
3a[,0JDKEHHOCTEN, NPY BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B bubnmoTeke, ooma, Ha Kadenpe npu BbIMOAHEHMUN 0ByYaOWMMCSA Y4eOHbIX N NPaKTUYECKMX
3ajau.

O eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWwmMMCs CaMoCToATeNbHON paboThl fBASETCS
3NEKTPOHHas MHMOpMaLMoHHO-0bpa3oBaTeNbHas cpefla YHUBEpCUTETa, KOTopas obecneynBaeT JOCTyn K
y4yebHbIM nniaHam, paboyum nporpamMmam AUCUMNAWH (MOAynen), NPakTUK, K U3LaHUAM 31E€KTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOoaynIo)

®OHA OLEHOYHbIX CPEACTB NPeCcTaBeH B NpuaoKeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.B.1.01.08 «2neKkTposaHepreTn4eckmne CUCTeMbI 1

ceTm»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.B.1.01.08 «3nekTpoaHepreTu4iecKkme CUCTEMbl U CETU»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

20

13.03.02 2neKTpoaHepreTnka un
3N1EKTPOTEXHMKA

dNeKTposHepreTuKka

Bbakanasp

OyHas

2024

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahenpa "2/1eKTpo3HepreTnka,
3NEeKTPOTEXHMKA U aBTOMaTU3aLNS
TexHonornyeckux npoueccos" (H®- 33mnATM)

Kahenpa "21eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

324 /9

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnsi)
KOMMNEeTeHU !

Kopa un
HauMeHOoBaHMue
KOMMNeTeHunun

Kopn u HauMmeHoOBaHuMe
UHAUKaTOPa AOCTUXEeHUA
KoMneTeHuuu

Pe3ynbTaThbl 00y4eHus
(3HaTb, ymeTb, BnageThb,
COOTHeCEeHHble C
MHOMKaTOPaMU O,0CTUXKEHUSA
KOMNEeTeHLUM)

lpoeccroHasbHble KOMMNeTeHLnK

He npenycmoTpeHo

MNK-1 CnocobeH
y4aCTBOBaTb B
NPOEKTUPOBaAHUN
cUCTEM
3/1eKTPOCHabXxeHuns
n (nnwn)
3N1eKTPO3HEPreTnYe
CKUX CUCTEM

[MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKYMEHTaUUN ONs OTAENbHbIX
pa3fenoB NpoekTa CUCTeM
3NeKTPOCHabXxeHus n (nnn)
3N1EKTPO3HEPreTUYECKNX
CMCTeM

BnageTb HaBbIKaMu
NPOeKTNPoBaHMs 1 Bbibopa
anekTpoobopynoBaHus, paboThbl
C HOPMATWBHbLIMU ©
CMpaBOYHbIMW LOKYMEHTaMM Mo
CTaTNYeCKOMY aHanun3y B
aKCnayaTauum n
NMPOEKTUPOBAHNN
3JIEKTPUYECKUX CETEN N CUCTEM
3N1eKTPOCHabXeHus;
opraHmu3auunm pa3paboTky 1
COrNacoBaHUSA TEXHUYECKNX
YCNOBUIN, TEXHNYECKMX 3aaHUN
B 4aCTW MPOEKTMPOBAHNA U
PEKOHCTPYKLMK obopynoBaHus
noacTaHuuin. cbop n aHann3
JaHHbIX 4719 NPOEKTUPOBaHNSA
06bekTOB NpodeccmoHanLHON
neatenbHocTw (MAO);

3HaTb KJlaccugumkaumio 33C,
OpraHu3aLuio MPOeKTUPOBaHMS,
aKcnyaTauum n obecrneveHuns
TEXHNYECKN N SIKOHOMUYECKN
000CHOBaHHOM HaAEeXHOCTK
3HEepProcHab)XeHns; NPUHLMUMLI
obecneyeHns BLICOKOW CTEMNEHN
HaAEeXHOCTK
aneKkTpoobopynoBaHUS 1
3N1eKTpoCcHabxeHmns
notpebutenen, sbibop
LenecoobpasHbiX peLeHnn n
MOAroTOBKa pa3fenos
NPeAnpPOEKTHOW LOKYMEHTaLNN
Ha OCHOBE TUMOBbIX
TeXHNYECKNX peLleHnin ons
NPOEeKTMPOBAHMNS
3/1eKTPOIHEPTrETUYHECK X
06bekToB

YMeTb BelbrpaTb TUNOBbLIE
NPOEKTHbIE PELLUEHUS CUCTEM
3N1eKTpocHab)xeHns 06beKTOoB;
npon3BoAnTb BbiIbOP
3/1IEKTPMYECKMX annapaTos,
MaluH, obopynoBaHua
3N1EKTPUNYHECKUX CTaHLWI 1
NoACTaHLUNRA,
3/1IeKTPO3HEPreTNYeCKnx
CUCTEM U CETEN, CUCTEM
3/1eKTPOCHab)XeHuns, yCTaHOBOK
3/1EKTPOOCBELLEHNS
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Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyuyeHus

Kop unaukatopa
DOCTUXKEHuUs
KOMMeTeHuun

Pe3synbTaTtbl 00y4YeHus

OueHOoYHbIe
cpeacTBa

TeKyLwun

KOHTpOJib

ycneBaeM
oCTH

Mpomexy
TOYHas
aTTecray,
us

COBPEMeHHbIe npeacTtaBJsieHusa 06 3JIEKTPO3HEepreTu4eCKux cucteMax u cetTax. Pe>xumbl 3J1IeKTPOdHEepreTuieckKux

cucteM. BospyuwiHbie u KabenbHblie NUHUK

aneKkTponepegaum.

MK-1.4 YyacTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans

BnapeTtb HaBbIKaMun NPOEKTUPOBaHUS 1 Bbibopa
anekTpoobopynoBaHus, paboTsl C
HOPMaTUBHbLIMW 1 CNPABOYHLIMU AOKYMEHTAMU
no CTaTUYeCKOMY aHanu3y B 3KCMayaTauum u
NPOEKTUPOBAHNMN INIEKTPUYECKNX CETEN 1

OTACJIbHLIX PASACNOB | ) ra) 3/1IEKTPOCHabXXEHNS; opraHmn3aumm Otet no
NpoeKkTa CucTem NPakTU4eCKnUM Het Ha
pa3paboTKM 1 COrNacoBaHNsa TEXHUYECKUX
3NEeKTPOCHAbXeHUS 1 N _ 3aHATUAM
() YCNOBU, TEXHNYECKUX 3adaHNI B YacCTun
NPOEKTUPOBAHMNSA N PEKOHCTPYKLMUN
3N1EKTPOIHEPrETUYECKU .
obopynoBaHUs NoacTaHUuA. cbop 1 aHanm3
X cucrem LaHHbIX 0151 NPOEKTNPOBaHUS 0ObEKTOB
npodeccnoHanbHom geatensHocTu (MO);
3HaTb Kaccugmkaumio 33C, opraHmnsaLunio
NPOEKTUPOBaHMWS, IKCNIyaTaumumn n obecneveHms
TEXHUYECKN N SKOHOMUYECKN 060CHOBAHHOW
Ha[leXXHOCTUN 3HEeProcHab)KeHNs; MPUHLMMbI
obecneyeHnst BbICOKOIM CTEMEHN HalEXXHOCTMN
3J'IEKTpOO60p¥JJ,OBaHVIFI N 3N1eKTPOCHabXXeHNs BUNeTh! Het fa
notpebutenen, Bbibop LenecoobpasHbixX
peLLeHnin 1 MOAroTOBKa pa3fesnos
NnpeanpoeKTHON AOKYMEHTaLUN Ha OCHOBE
TUMOBbLIX TEXHUYECKNX PELUEHUA ANs
NPOEKTUPOBAHNS 3NEKTPOIHEPTreTUYECKUX
06bekToB
YMeTb BbibupaTh TUMOBbLIE MPOEKTHbLIE PELLEHNS
CUCTEM 3/1eKTPOCHabXeHnsa 06beKTOB;
NpPOn3BOAMNTL BbIOOP 3N1EKTPUYECKUX anmnapaTos,
MaLnH, 06opyLoBaHUSA 3n1eKTpruyecknx ctaHuun | OTyeT no JIP HeTt Oa
N MOACTAHLMIA, 3IEKTPOIHEPTETUYECKMNX CUCTEM
N CceTeln, CUCTEM 31eKTPOCHab)XeHuns, yCTaHOBOK
3/1eKTPOOCBELLEHNS
MpoekTupoBaHUe pacnpenennTeibHOro yCTpoucTea
MK-1.4 Y4acTByeT B
pa3paboTke YacTen YMeTb BbibupaThb TUMOBbLIE MPOEKTHbIE PELLEHNS
IOKyMeHTauun ons CUCTEM 3/1eKTPOCHabXeHnsa 06bEeKTOB;
OTAENbHbIX pa3fienos NpPoOu3BOAMNTL BbI6OP 3/1EKTPUYECKUX anmnapaTos,
_' | 3awmTa KypcoBoro
NpoeKTa CUCTEM MaLlnH, 060pyLOBaHUS SNEKTPUYECKNX CTAHLMIA HeTt a
3N1EKTPOCHABXEHUS 1 N NOACTAHLMIA, 3NEKTPOIHEPTETUYECKMNX CUCTEM npoekTa
(nnn) N CeTeln, CUCTEM 3/1eKTPOCHab)XeHMs, yCTaHOBOK
3/1EKTPO3HEPreTUYECKU | 31eKTpoocBeLLeHNs
X CUCTEM
Cuctema cobCTBEHHbIX HYXA,
MK-1.4 Y4acTByeT B
pa3paboTke YacTen YMeTb BbibupaTh TUMOBbLIE MPOEKTHbIE PELLEHNS
LOKyMeHTauum ans CNCTEM 3/1eKTPOCHabXeHnsa 06beKTOoB;
OTLENbHbIX Pa3fenos NPON3BOANTL BbIOOP 3NEKTPUYECKUX annapatos, 3alunTa KypCoBoro
NnpoeKTa CUCTEM MaLnH, 060pyLOBaHUSA SNEKTPUYECKNX CTAHLMIA HeTt Ha

3N1EKTPOCHAbXEeHUS 1
(nnn)
3N1EKTPO3HEPrETNYECKU
X cucTem

N MOACTAHLMIA, 3IEKTPOIHEPTETUYECKMNX CUCTEM
N CeTeln, CUCTEM 31eKTPOCHab)XeHuns, yCTaHOBOK
371eKTPOOCBELLEHNS

npoekTa

KayecTBO 3/1eKTPO3HEprum u peryampoBaHue HanpsokeHus. MoTepu 31eKTPUYECKON MOLL,—HOCTHU, SHEPTUU U
MeponpUATUS MO UX CHUXKEHUIO.
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MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTAesbHbIX pa3fenos
npoeKTa cucTem
3N1EKTPOCHABXEHUS 1
(nnn)
371eKTPO3HEPreTNYecKn
X CUCTEM

BnapeTtb HaBbIKaMu NPOEKTUPOBaHUS 1 Bbibopa
3nekTpoobopyaosaHus, paboTsl ¢
HOPMaTUBHbBIMW 1 CMPaBOYHLIMW LOKYMEHTaMU
no CTaTUYeCKOMY aHasin3y B 3KCrJlyaTauum un
NPOEKTUPOBAHNU INTIEKTPUHECKNX CETEN 1
CUCTeM 371eKTpocHabXXeHus; opraH13aunm
pa3paboTKM 1 COracoBaHNsa TEXHUYECKUX
YCJI0BU, TEXHUYECKMX 3aJaHUI B HacCTu
NPOEKTUPOBAHNSA U PEKOHCTPYKLUN
obopynoBaHWs NoacTaHuMin. cbop n aHann3
LaHHbIX 015 MPOEKTNPOBaHUS 06 bEKTOB
npodgeccnoHanbHom geatensHocTun (MO);

OT4eT no
npakTU4yecknm
3aHATUAM

HeT

Ha

3HaTb Kiaccudukaumio 33C, opraHusaumno
NPOeKTMPOBaHNA, IKCNyaTauum n obecneyeHns
TEeXHNYECKN N 3KOHOMUYeCK 060CHOBaHHONM
Ha[eXHOCTU SHEProCHabXeHNS; NPUHLUMMbI
obecneyeHns BbICOKOW CTENEHN HAaLEXXHOCTK
3/1eKTPo06OpYyAOBAHNA N 3NEKTPOCHabKeHUs
notpebuteneir, Bbibop LienecoobpasHbix
peLleHnin 1 NoArOTOBKa pPa3Lesos
npeanpoeKkTHOW AOKYMEHTaLUM Ha OCHOBe
TWUMOBbIX TEXHUYECKNX PeLUEHNiA ans
NMPOEKTUPOBaHNA dN1eKTPOIHEPreTUYECKNX
06BbeKToB

buneTsl

HeTt

Oa

YMeTb BbibupaTh TMNOBbIE MPOEKTHbIE PeLleHns
CMCTEM 3/1eKTPOCHabKeHNs 06 bEKTOB;
NPOn3BOAMUTL BbIOOP 3NEKTPUYECKUX annapaTos,
MalUnH, 060pyA0BaHNS 3NEKTPUYECKUX CTaHLMIA
1 MOACTAHLMIA, 3NIEKTPOIHEPreTUYECKNX CUCTEM
N CeTel, CUCTEM 3N1IEKTPOCHABXEHNS, YCTAaHOBOK
3N1eKTPOOCBELLEeHNS

OTyveT no JIP

HeT

Ha

MpoekTUpoBaHue rNaBHOW JIEKTPUY

eCKOoM cxeMmbl

MK-1.4 YyacTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTLENbHbIX Pa3fienoB
npoekTa cucTem
3N1EeKTPOCHabXeHUs 1
(nnn)
3N1EKTPO3HEPrETUYECKU
X cucTem

3HaTb Knaccudukaumio 33C, opraHusaLmno
NMPOeKTMPOBaHNA, IKCNyaTauum n obecneyeHns
TEeXHUYECKN 1 3KOHOMNYECKN 060CHOBAHHOIA
HaJeXXHOCTU S3HEProCHABXeHNS; NPUHLUMMbI
obecrneyeHuns BbICOKON CTEMEHN HAAEXHOCTU
371eKTPoobopyA0OBaHUS 1 3NeKTPOCHAOKEHMS
notpebuteneir, Bbibop LienecoobpasHbix
peLleHnin 1 NoArOTOBKa pa3fiesios
NpeanpoeKTHON LOKYMEHTaLUN Ha OCHOBE
TWUMOBbIX TEXHUYECKNX PeLLEHWNA ans
NMPOEKTUPOBAHMA INEKTPOIHEPreTUYECKMX
06BbeKTOB

buneTsl

HeTt

Oa

BnapeTtb HaBbIKaMu NPOEKTUPOBaHUS 1 Bbibopa
3nekTpoobopyaosaHus, paboThl ¢
HOPMaTUBHbIMW 1 CMPaBOYHLIMW LOKYMEHTaMU
Mo CTaTUYeCKOMY aHasin3y B 3KCrlyaTauuu un
NPOEKTUPOBAHWU INTIEKTPUYHECKNX CETEN 1
CUCTeM 371eKTpocHabXXeHus; opraH13aumm
pa3paboTKM 1 COrNacoBaHNsa TEXHUYECKUX
YCJI0BU, TEXHUYECKMX 3a[aHUI B HacCTu
NPOEKTUPOBAHNSA U PEKOHCTPYKLUN
obopyaoBaHMs NoacTaHUMin. cbop 1 aHann3
LaHHbIX 015 MPOEKTNPOBaHUS 06 bEKTOB
npogeccnoHanbHon peatensHocTu (MO);

3aluTa KypcoBom
paboThl

HeT

[a

YMeTb BbibupaTh TUMOBbLIE MPOEKTHbLIE PELLEHNSA
CNCTEM 3/1eKTPOCHabXeHnsa 06bEeKTOB;

NpPOu3BOAMNTL BbIOOP 3N1EKTPUYECKUX anmnapaTos,
MaLnH, 060pyLOBaHUSA 3EKTPUYECKNX CTAHLNIA
N NOACTAHLMIA, 3NIEKTPOIHEPTETUYECKMNX CUCTEM
N CeTeln, CUCTEM 3N1eKTPOCHab)XeHuns, yCTaHOBOK

OTy4eT no
NPaKTU4yeCcKnM
3aHATUAM

31EKTPOOCBELLEHNA

HeTt

Oa

Pexxumel paboTbl HelTpanu
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MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTAesbHbIX pa3fenos
npoeKTa cucTem
3N1EKTPOCHABXEHUS 1
(nnn)
371eKTPO3HEPreTNYecKn
X CUCTEM

BnapeTtb HaBbIKaMu NPOEKTUPOBaHUS 1 Bbibopa
3nekTpoobopyaosaHus, paboTsl ¢
HOPMaTUBHbBIMW 1 CMPaBOYHLIMW LOKYMEHTaMU
no CTaTUYeCKOMY aHasin3y B 3KCrJlyaTauum un
NPOEKTUPOBAHNU INTIEKTPUHECKNX CETEN 1
CUCTeM 371eKTpocHabXXeHus; opraH13aunm
pa3paboTKM 1 COracoBaHNsa TEXHUYECKUX
YCJI0BU, TEXHUYECKMX 3aJaHUI B HacCTu
NPOEKTUPOBAHNSA U PEKOHCTPYKLUN
obopynoBaHWs NoacTaHuMin. cbop n aHann3
LaHHbIX 015 MPOEKTNPOBaHUS 06 bEKTOB
npodgeccnoHanbHom geatensHocTun (MO);

YMeTb BbibupaTh TUMOBbLIE MPOEKTHbIE PELLEHNSA
CNCTEM 3/1eKTPOCHabXeHnsa 06bEeKTOB;
NpPoOu3BOAMNTL BbIOOP 3N1EKTPUYECKUX anmnapaTos,
MaLnH, 060pyLOBaHUSA 3EKTPUYECKNX CTAHLMIA
N MOACTAHLMIA, 3NEKTPOIHEPTETUYECKMNX CUCTEM
N CeTeln, CUCTEM 3/1eKTPOCHab)XeHns, yCTaHOBOK
3/1eKTPOOCBELLEHNS

3almTa KypcoBom
paboThbl

HeTt

Oa

3HaTb Kiaccudukaumio 33C, opraHusaumno
NPOeKTUPOBaHNA, IKCNyaTauum n obecneyeHns
TEXHNYECKN N 3KOHOMUYeCK 060CHOBaHHONM
Ha[eXHOCTU SHEProcHabXXeHns; NPUHLMMbI
obecneyeHns BbICOKOW CTEMNEHN HAaLeXXHOCTU
3/1eKTpoobopyAOBaHNA N 3NEKTPOCHabKeHUs
notpebuteneir, Bbibop LienecoobpasHbix
peLleHnin 1 NOArOTOBKa pPa3Lesos
npeanpoeKkTHOWM AOKYMEHTaLUn Ha OCHOBE
TWUMOBbIX TEXHUYECKNX pPeLLeHniA ans
NPOEKTUPOBaHNA 3N1eKTPOIHEPreTUYECKNX
06BbekToB

buneTsl

HeT

Ha

CxeMa 3n1eKTpuyecKux coeam

HEeHUNn

MK-1.4 Y4acTByeT B
pa3paboTke yacTen
LOKyMeHTauun ans
OTLENbHbIX Pa3fienoB
npoekTa cucTem
3NEeKTPOCHAbXeHUs 1
(nnn)
3N1EKTPOIHEPreTUYECKU
X cucTem

YMeTb BbibripaTh TUMOBLIE MPOEKTHbLIE PeLleHns
cMcTeM anekTpocHabxeHns 06 beKTOoB;
NpPoV3BOANTL BbIBOP 3NEKTPUYECKMX anmnapaTos,
MalUnH, 060pyL0BaHNA 3NeKTPUYECKUX CTaHLMA
N NOACTAHLMIA, SNEKTPOIHEPTreTUYECKMX CUCTEM
N ceTemn, CUCTEM 3NeKTPOCHab)KeHns, yCTaHOBOK
3N1eKTPOOCBELLEHNS

TecT

HeTt

Oa

3HaTb kKaccugurkaumio 33C, opraHusaLnto
NPOEKTUPOBaHMSA, IKCNyaTauumn n obecnevyeHms
TEXHUYECKN N SKOHOMUYECKN 060CHOBAHHOW
Ha[leXXHOCTUN 3HEProcHab)KeHNs; MPUHLAMbI
obecneyeHns BbICOKOM CTEMEHN HalEXHOCTMN
3N1eKTpoobopyLoBaHNA 1 INeKTPOCHabXeHNs
notpebutenen, Buibop LenecoobpasHbix
pelleHnin 1 NOAroTOBKa pa3fesnoB
npeanpoeKTHON AOKYMEHTaLUN Ha OCHOBE
TUMOBbLIX TEXHUYECKNX PELUEHUIA ANs
NPOEKTUPOBAHNS 3NEKTPOIHEPreTUYECKNX
00beKTOB

buneTsl

HeTt

Ha

BnapeTb HaBblKaMu MPOEKTUPOBaHNS 1 Bbibopa
anekTpoobopynoBaHus, paboThbl C
HOPMaTWBHbLIMMW 11 CMPABOYHLIMU LOKYMEHTaMU
Nno CTaTU4YeCKOMY aHaNn3y B 3KCNyaTaunm n
NPOEKTUPOBAHNN SNIEKTPUYECKNX CETEN U
CMCTEM 3/1eKTPOCHabXXeHNs; opraHm3aumm
pa3paboTKM 1 COrnacoBaHNs TEXHNYECKUX
YCNOBUI, TEXHNYECKUX 3aaHNI B YacCTun
NPOEKTUPOBAHNS N PEKOHCTPYKLMM
obopynoBaHMa noacTaHUMA. cbop 1 aHanu3
JaHHbIX 4S5 NPOeKTMPOBaHUS 06bEeKTOB
npodeccnoHanbHom geatenbHocTu (MO);

3almTa KypcoBoro
npoekTa

HeT

Ha
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Tecm k 3quemy no KomnemeHuuu ((Qﬂekmpoauepzemuuecmte cucmemsl u
cemu)

Bwioepume 00Un npasUibHblil gapUanm omeema

1. O0beauHeHue IIEKTPHUYECKUX CTAHINI, JJIeKTPUYECKUX ceTel 1
JJIEKTPUYECKUX HATPY30K — ITO...

+DNEeKTPOIHEPTETUUECKAS CUCTEMA

JIunus snexTponepenayd

[IpuHIMNIMaTBHAS AIEKTPUYECKAS

cxeMa DHEPreTU4eCcKasi yCTaHOBKA

2. Kakux sjexkrpocranuuii 6oibine B Poccuiickoii 3Heprocucreme?
ATOMHBIX

CoJTHEeYHBIX

+TemnoBbIx

['eoTepmanbHbIX

3. JIDII ¢ kakuM KJIACCOM HANPSIZKEHUsI SIBJISIIOTCHA CHCTEMO00OPa3yI0IIUMH?
+Capimie 220 kB

10 kB

0,38 xB

35 kB

4. Ckoabko OIC cymecrByet B Poccun?
+7

3

15

143

5. Kakmue npeumyniecTBa 00 beIuHEHHOH I HEProcucTeMbl?

[ToBbllIeHHE HATEKHOCTH PAOOTHI

Hcnonb30BaHre HECOBMEIIEHHBIX MAaKCUMYMOB Harpy3Ku SHEProcUcTeM (U3-3a
pa3yinuurs YaCOBBIX MOSICOB)

YMeHbIlIeHrEe pe3epBOB MOIIIHOCTH

+Bce nepeuncieHHbIe

6. Pe:xxum padoThbl, KOTOPHIi onuchIBaOT nepexox IIC oT 0AHOT0
COCTOSIHMSA K APYIroMY, HA3bIBACTCH:

+IlepexoaHbIM

YcTaHOBUBIIUM

cs1 ABapuiHBIM

HopmanbHbiM

7. TexHuYecKoe yCTPOICTBO, MPeJHAZHAYECHHOE /ISl llepeJadn
3JIEKTPOIHEPTHM OT JIEKTPHYECKUX CTAHIMI K IOTPeOuTeIsIM U



pacnpeaejieHUs JHEPrUM MeK1y MOTPeOUTEeJIAMM, —ITO:
DIIEKTPUYECKUE CTAHLINHU
+DEKTPUYECKUE CETH

Harpy3ka
TpanchopmaropHbIii
MYHKT

8. M3 KakuX 3JIeMEHTOB COCTOAT IJIEKTPUUYECKHE CeTH?

JInHui anexrpornepenayq

TpanchopmaropoB

VYerpoiicTB, 00eCTIeunBarONINX 3aITUTY U PETYIMPOBAHUE PEKUMOB
+U3 Bcex nmepeunciaeHHbIX

9./lu1s1 mepeaayum IeKTPUIECKOH IHEPTUH B 00JIBIINX KOJIHYECTBAX U HA
0oJibIlIMEe PACCTOSIHUS MPeIHAZHAYEHBI:

+JIOII BbICOKOTO

Hanpspkenus JIOII

HU3KOTO HAIPSKEHUS

JIDII nocTosTHHOTO TOKA

D¢} dexTuBHOCTD IEPEIaYU SIECKTPOIHEPTHUHU HA OOJIBIITNE PACCTOSIHUS HE
3aBUCUT OT YPOBHS HAIPSHKEHUS

10.JI21I1 Hu3KOro HANMPSIZKEHHs MPeIHA3HAYEHBbI 1JIs:
[Tepenaun >eKTPHUESCKOM SHEPTUHU B OOJIBIITNX KOJUYSCTBAX
+Pacnpenenenus 3NEeKTPUIECKON SHEPTUU MEKTY
noTtpebutensimu [lepegaun seKTpuIecKor SHEPTUH Ha
Oonbiune paccTossHus CBs3U MEXKIY 00beTMHEHHBIMU
YHEPrOCUCTEMAMHU

11.Yem pacnpeaeuTe/ibHbIe MYHKTHI OTJIUYAKOTCS OT NOJACTAHIUI?
+PacrnipeenuTenbHble MyHKTHI HE UMEIOT CUJIOBBIX TPaHC(HOPMATOpPOB
[ToacTaniuu HE UMEIOT CUIIOBBIX TPaHC(HOPMATOPOB
PacnpenenurenbHble MYHKTHI PACIPEAEIISIIOT JIEKTPOIHEPTUIO MEKTY
MOTPEOUTENSIMU, a TIOJICTAHIIUN HET

Huuewm He oTnmyatorcs

12. DnekTpocHadkeHHe, IPH KOTOPOM B CJIydae aBapUHHbBIX
MOBPEKIACHUN 3JIEMEHTOB JJIEKTPUYECKOH CeTH MUTAHHUE
BOCCTAHABJIMBAETCH B TCYEHHE BPEMEHHU, HEOOXOAUMOTO ISt
NMPOM3BOJCTBA PYYHBIX NIePEKJIIYCHU 0e3 BbINOJIHEHUSI PEMOHTA
MOBPEXKAEHHOI0 JIeMeHTa, cunTaercsi: becriepe6oitHbIM
+Hanexueim

PemoHTOIIPUTOJHOCTH

be3oTka3zHOCTH



13. KakuM cYUTAIOT 3JIeKTPOCHADKEHNE, eCJIU TPH ABAPUHITHBIX
NMOBPeEXKAEHUSIX NMUTAHUE YIEKTPONPUEMHUKA He HAPYIIAETCH UJIM HMeeT
MeCTO NepepbiB B Mo1a4e 3JIeKTPOIHEPIuM HA BpeMs padoThl
aBTomaru4yeckux ycrpoiicts (1...3 ¢)?

+becnepeOoiHbIM

Hanexxunim

PeMonTONpUTOIHO

CTh

be3oTka3zHOCTh

14. Coranacuo ITYJ 371eKTPONpUEMHUKH KAKOI KATErOPUN HA/IE’KHOCTH
TOJIKHBI MMeTh Oecriepe0oiiHoe 3JIeKTPOCHAOKeHue?

+IlepBou

Bropou

Tpetbe

Bce nepeuncinennsie

15. Coranacuo ITYJ 3/1eKTpONpUEeMHUKH KAKOI KATErOPUN HA/IE’KHOCTH
HOJIKHBI MMETh HAJIesKHOE 3JIeKTPOCHaOKeHue?

ITepBoit

+BTopoii

Tperben

Bce nepeunciennbie

16. Coraacno ITYD 3j1eKTPONPpUEMHUKH KAKOH KATErOpMU HAIEKHOCTH
JAOIYCKAIOT IepPepPbIB B 3JIEKTPOCHAOKEHNH HA BpeMs, He00X0AuMoe Il
PEMOHTA WM 3aMeHbI OBPEKIEHHOT0 JJIEMEHTA CeTH, HO He 0oJiee CyTOK?
ITepsoit

Bropoiu

+Tperpeit

Bce nepeunciennbie

17. OTk/J0HeHHMe YaCTOThl OT HOMMHAJBHOIO 3HAYeHHS, OTKJIOHEHHUE
HANPSIZKEHUS] 0T HOMUHAJIBLHOI0 3HAYEeHHS, KO3 PuIueHTb HeCMMMETPUH U
HECHMHYCOMIAJIBLHOCTH TPexX(a3HOH CUCTEMbI HANIPSKEHUH —ITO MOKA3ATEIU:
HanexxHocTH a5ieKTpocHa0KeHUS

+KauecTBa 351eKTpOIHEpPrUn

be3onacHOCTH Y HEPTOCUCTEMBI

DKOHOMUYHOCTH

AIEKTPOYCTAHOBKH



18. HoMrHAJBLHBIM HATIPSIZKEHHEM F'eHePaTOPa MO YCJI0BHI0 KOMIIEHCAINH
NoTepb HANPSI>KEHUS B CETH IPUHUMAETCS:

+Ha 5 % BbIlIe HOMUHATBHOTO HANPSKEHUS

cety Ha 5 % Hi1>Ke HOMUHAJILHOTO

HanpsbkeHust cet Ha 15 % Beoime

HOMUHAJIBHOTO HAIpsKEHUs ceTH PaBHOE

HAIPSHKCHUIO CETH

19. K kakoMy U3 nepeyncjeHHbIX HHTEPBAJIOB OTHOCATCSI CETH HU3KOT0
HaANpsiKeHus ?

3...35kB

+J1o 1000 B

Ceeie 1000 xB

110 ... 220 kB

20. Jlns najnbHero TpaHCHopTa 3JIeKTPUIECKOH IHEPIruU U CBSI3H
JIEKTPHUUYECKUX CeTell ¢ pa3HbLIMUA HOMUHAJIBHBIMHU YACTOTAMM WJIH C
Pa3HBIMH MOJAX0AMM K PeryJTHPOBAHUIO MPHU OJHOH HOMUHAJIbHOM YaCTOTE
NPUMEHSIIOT:

JIDII mepeMeHHOTO TOKA

+JIDI moCcTOAHHOTO TOKA

Tenerpadubie TuHUNA

Bce nepeunciennbie



BOHPOCBI K 3K3aMEHY 110 U CHUIIJINHE

«OJEKTPO3HEPreTUUECKUE CUCTEMBI U CETH»:
1.061mue cBeaeHus 00 AMEKTPOIHEPreTHUECKUX CUCTEMAX.
2.Knaccudukanus 3JeKTpUYECKUX ceTeil.
3.CtanmapTHbIi pAd HOMUHAIBHBIX HampsKeHHWHM W Haubousbline pabouue

3HAUEHUS] HANPSHKCHUM.
4. IlpeuMyiiecTBa 00bEIUHECHHBIX YHEPTOCUCTEM.
5.JIuHuM 35eKTponepeiayu NEPEMEHHOTO U IIOCTOSTHHOT'O TOKA.
6.Ilonmxkatomme u mpeoOpa3oBaTeNbHBIE MOJACTAHIMH. XapaKTEPHCTHUKA
000py/IOBaHUS TOJCTAHIUM.
7.CucreMoo0pa3yrolye ceTH,
npumep. 8.Iluraromue cery,
IpUMep.
9.PacnpenenuresbHbIE CETH, IIPUMED.
10. Tunbl, KOHGUTypaLuil SIEKTPUUECKUX CETEH.
11. CiocoObl TpUCOSAMHEHUS TIOJICTAHITUHN K AJIEKTPUIECKON
ceTh. 12.CxeMmbl JIEKTPUUECKUX COEAMHEHUM MOACTAHIMH.
13.KoucrpyktusHsbie 31uemeHTsl BJIDI u x HazHaueHue.
14. Tpancno3unys NpoBOIOB, U C KaKOH LIENbI0 OHA
IIPUMEHSETCS.
15.BpicoTa omopsl, AIMHA IPOJIETa, CTpesa MpoBeca.
OpueHTupoBOUHbIe 3HauUeHus AauH mposnetoB BJIDII pa3Hbix kinaccoB

HOMMHAaJIbHBIX HaHpﬂ)KeHHfI.

16.1IpoBosia 1 UX XapaKTEPUCTHKA, KOHCTPYKTUBHOE UCIIOJIHEHHUE.

17.Mapku rpo303alUTHBIX TPOCOB U 00JIACTH UX PUMEHEHHS.

18.Buzpst u Tumnsl onop. MIx HazHaueHUe ¥ KOHCTPYKTUBHOE UcoNHeHue. 19.YHudukanus
KOHCTPYKIIMHA METaJUIMYECKUX U )kelie300eToHHbIX omnop. [Iudper omop. 20.Pacronoxenune
IIPOBOJIOB HA OIIOPE.

21. Knaccudukanus TMHEHHBIX U30JSTOPOB, UX KOHCTPYKTUBHOE UCTIOJIHEHHUE.

KomuuectBo nzonstopos B rupisiHaax Ha BJIDII pa3nuyHbIX HOMMHAIBHBIX

HAIPSKEHU.

22.Bujpl TMHENHON apMaTyphl, €€ Ha3HAUYEHUE.

23 .Knaccudukanus xabene.

24. Kabenu HanpspkeHueM 1o 1 xB.



25. Kabenun nanpspkennem 3 —10 kB. 26.Kabenu

nanpsokeanem 20, 35 kB.

27.MacnoHaroJHeHHble Kabenu HU3KOro JaBJICHHUS.

28.MacioHaroIHeHHbIe KaOelu BBICOKOTO JJaBJICHUS.

29.I"a301M301MpOBaHHbIE JINHUM U Fa30HATIOHEHHbIE KaOeu.

30.Kabenu ¢ uzomnsamnueii U3 CIIUTOro MOJIUATHIIEHA.

31.IIpuHuun GpopmupoBaHus Mapok kadeneit. [Ipumepsl MapKupoOBKU

Ka0ernen.

32.KabenbHas apmarypa, e¢ Ha3HaYCHHUE.

33.Ilpoknaaka Kabeme.

34.Cxewmbl 3amenienus JIOII u ux mapamerpsl.

35.Karanoxnbple TaHHBIE TpaHC(HOPMATOPOB, OCHOBHBIC MOHSATHS M OIPEICIICHHUS.
36.Cxema coeauHeHHss OOMOTOK aBToTpaHcpopmaropa. TumoBas M HOMHHAIbHAS
MOIITHOCTH aBTOTPAaHC(POPMATOPOB.

37.Cxema 3amenieHus 1ByXxoOMOTOYHOro Tpanchopmaropa u e¢ napamerpsl. 38.Cxema
3aMelleHus TpaHchopmaTopa ¢ pacleryieHHOM 00MOTKOil u e¢ mapamerpbl. 39.Cxema
3aMelIeHHst TPEXOOMOTOYHOI0 TpaHCPopMaTopa, €€ mapamMmeTphl.

40.Cxema 3aMelIeHus: aBToTpaHchopMaTopa, €€ mapameTpsl.

41.OnpeneneHue MoTeph MOIHOCTH B IBYyXOOMOTOYHOM TpaHchopmaTope.

42 .OmpeniesieHre NOTEPb MOLIHOCTH B TPEXOOMOTOYHOM TpaHchopMaTope u
aBTOTpaHCcopMaTope.

43.IlpuBenennas U pacucTHas Harpy3ka y3na. 44.I1agenue u

NoTePst HAMPSKEHUSL.

45, Pacyer pexxuma JTMHUI NPH 3a1aHHOM TOKE Harpy3KH MO JaHHBIM «KOHLIA.
46.Paculr pexxuma JMHUHN NPH 3aJaHHOM TOKE Harpy3Ku IO JIaHHBIM «Hayasa.

47 ITocTpoeHue BEKTOPHBIX JUarpamMm TOKOB U HAIIPSDKEHUH TpU pacueTe

peXuMa JIMHUU.

48.Pacyer peKMMOB Pa30MKHYTBIX CETEH IO JAaHHBIM «KOHILa.

49.Pacyer pex1MOB pa30MKHYTBIX CETEH 10 JaHHBIM «HAdaIa».

50.ITocTpoeHre BEKTOPHBIX JMarpaMM TOKOB U HAaNpsHKEHUH TIpu  pacucte
PEKUMOB Pa30MKHYTBIX CETEH.

51. OnpenienieHrie MOTOKOB MOIHOCTH Ha TOJIOBHBIX Y4acTKaX B MPOCTHIX 3aMKHYTBIX CETSAX U

B CETAX C ABYXCTOPOHHHM ITUTAHUEM.

52.PacyeT KOJIbLEBBIX CETEH.

53.Pacyet npocToi 3aMKHYTOHM CETH € IBYMS TOUKaMHU



norokopaszaena 54.PacyeTt pexXxrMMOB ceTel ¢ IBYXCTOPOHHUM

MIUTaHUEM.

55.Onpenenenue HaIIpsHKEHUS HA CTOPOHE HUBILETO HANIPSDKEHUS MOACTAaHLIUU

C JBYXOOMOTOUYHBIMH TpaHC(HOpMATOPAMHU.

56. OnpeneneHue HaNpsHDKEHUS. HA CTOPOHAX CPETHEro M HUBLLIETro HaNpsHKeHUN
MOJCTAHIINH C TPEXOOMOTOYHBIMH TPaHCHOPMATOPAMH U
aBroTpancopmaTopamu. 57.Pacu€r cereii ¢ pa3IMYHBIMH HOMHUHAJIbHBIMU
HaNPsKEHUAMM.

58. PerynupoBaHue HaIIpsHKEHUS B JIEKTPUIECKOU CETH.

59. Beibop  otBerBiennit < PIIH B 1ByX0OMOTOUYHBIX
TpaHcopmaTopax 60.Br160p OTBETBJICHUU PIIH B
TPexoOMOTOUYHBIX TpaHchopmaTopax 61.Bei6op orBerBnennii PITH

B aBTOTpaHc(opMaTopax.

62.JIuHeliHble peryasTopbl U o0NacTh UX NpuMeHeHUs. BblOop oTBeTBIEHUIT
JIMHEWHBIX PErYJISTOPOB.

63. PacueTr pexHMMOB JIMHUI 2IEKTPOIIEPENaYH U JIEKTPUUECKUX CETEH

B MOCJIEAaBAPUIHBIX PEKUMAX.

64. OcoOeHHOCTH pacyeTa pexXHUMOB B OJHOPOJHBIX 3JIEKTPUUECKUX

ceTsx. 65.0mnpenenenrne HauOObIIEH MOTEPU HAMIPSHKEHUS.

66.0co0eHHOCTH pacueTa pexrMa ceTeil ¢ paBHOMEPHO PacHpeaeICHHONW Harpy3Koil.
67.2neKTpudecKre Harpy3Ku y3J10B JIEKTPUUECKUX CETEH.

68. CraTnueckre M JTMHAMHUYECKHE XapaKTEPUCTHKU Pa3HbIX BUIOB HArpy30K, MOHATHUS
u (uznyeckas CylnHOCTb.

69. O60011IEHHBIE CTaTHYECKHUE HArPY3KH 110 HAMPSHKEHUIO U YaCTOTe
KOMIUIEKCHON Harpysku.

70.3a1aHKe HAarpy3KHU IPU pacyeTax pexXUMOB.

71.IIpencraBieHue reHepaTOPOB IIPU PACUETAX YCTAHOBUBILNXCS PEKIMOB.
72.bajlaHc aKTUBHON MOIIIHOCTHU B SHEPIOCUCTEME U €T0 CBSA3b C

4aCTOTOH.
73.PerynupoBaHue 4acTOThI BpallleHNs TypOUHbI

74.PerynupoBaHue 4aCcTOThI B DJIEKTPOIHEPTETUUECKOMN CUCTEME.

75.banaHc peakTUBHON MOIIIHOCTH B SHEPTOCUCTEME U €TI0 CBS3b C HANPSIKEHUEM.



