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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

|. Padouasi nporpamMmma nepecMoTpeHa Ha 3aCeJaHUN ﬂenapTaMeHTa IHEPreTUHIECKUX CUCTEM

IIpoTokomn oT « » 20 1. Ne

Hupextop [lenapraMeHTa SHEPTE€TUYECKUX CUCTEM

(Tmoamuck) (N.0. ®amwmnms)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acelaHUH

IIpotokoun oT « » 20 1. Ne

,Z[I/IpeKTop IlenapTaMeHTa HEPIreTUYCCKUX CUCTEM

(monnuck) (H.0. damunus)

I11. PaGouass nporpaMmMa nepecMoTpeHa Ha 3aceJaHUM

IIpoTokon oT « » 20 1. Ne

I[I/IpeKTop I[enapTaMeHTa SHEPIreTUYCCKUX CUCTEM

(Toamuck) (N.0. ®amwmms)

1V. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu

[IpoTokoi oT « » 20 1. Ne

I[I/IpeKTop I[enapTaMeHTa SHEPIreTUYCCKUX CUCTEM

(Toammck) (N.0. ®amwmns)



AHHOTALIUS

K paboueit mporpaMme yu4eOHOU TUCHUTIITUHBI
«IIpou3BoICTBO U pacnpeeieHre IEKTPUIECKON IHEPTUU ANEKTPOCTAHIIUA

PabGouass mporpamma  yueOHOM  gucuuruimabel  «lIpousBoacTBo U
pacrpesiefieHde SJEKTPUYECKON HHEPrud dSJIEKTPOCTAHIMI» pa3paboTaHa JIs
CTYJAEHTOB BTOporo kypca mno HampasieHuto 13.04.01 «Temnosnepretuka u
TEIUIOTEXHUKA», MAarucTepcKkod mporpaMmbl «OpraHu3anus H  YIPaBICHHUE
WHKHHUPUHTOM TEILTIOdHEepreTndeckux cuctem» (uuaekc b1.B.06).

OO6m1ast TpyA0€MKOCTh JUCHMIUIMHBI COCTaBISIET 3 3aué€THble enuHullbl / 108
akaJeMUYeCKMX daca. JSIBasgeTcsa AUCHUINIMHON oOs3areapHOM dYactm Ol
u3yuaercs Ha 1 Kypce u 3aBepliaeTcs 3a4eToM. Y YeOHBIM TJIaHOM MTPEAYCMOTPEHO
JICKIIMOHHBIX 3aHATHI B 00bEMe 18 4acoB (B TOM YHCJI€ MHTEPAKTUBHBIX 2 Yaca),
npakTuyeckux / jgabopatopHbix 36/0 yacoB (B TOM 4YHCII€ UHTEPAKTHBHBIX 10
4acoB), a TakK >K€ BBIJCJICHBI Yachl HA CaMOCTOSITENIbHYIO paboTy CTyJleHTa - 54
qaca.

SI3BIK peanm3annun: pyCcCKun
JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, MOJYYEHHBIX CTYJIEHTaMHU NpH

u3yyeHuu nucuuiuiui: «MHpopmarnkay, «Pusnkay, «MareMaTHuecKuil aHan3».
«BBegenne B mpodeccuron, «ONEKTPOTEXHUKA M DJIEKTPOHHUKAY,
«QNEeKTpOoOOOPYI0BAaHHUE IEKTPOCTAHIIUI.

Heabo OCBOEHUS AMCLUUIUIMHBI SBJSETCS 3HAKOMCTBO OOYYaroIIMXCSl C
OCHOBHBIMU TNPHUHLMIIAMM HCIIOJIB30BAHUS DJIEKTPOIHEPIrEeTUYECKUX CETEH H
CUCTEM JJIA NIepeAadn AMEKTPUUECKON SJHEPTHH.

3ajauM JUCUUIJINHBI:

- U3yYECHHE TEOPHUM MEPEayu AIEKTPUUECKOW SHEPIHH MEPEMEHHBIM TOKOM,
(GU3MKK TPOIECCOB, MPOUCXOASAIIUX B JJIEKTPUUYECKUX CETAX U CHUCTEMax,
C0CO00B MOJIETTUPOBAHUS SJIEMEHTOB U AJIEKTPUUECKON CETH B LIEJIOM;

- OCBOGHHME  METOJOB  pAacyeTOB  O3KCIUIyaTalMOHHBIX  PEXUMOB
AIIEKTPOIHEPTETUYECKHUX CETEN U CUCTEM;

- npuoOpeTeHne HaBBIKOB M MPEJCTaBICHUN O TpeOOBaHUAX K YJIYUILIECHUIO
PEXKUMOB IEKTPUUECKHUX CeTel U 00 YyCIOBUAX ONTUMAIBHOTO YIIPABICHHUS.

Jlnst ycremHoro u3ydeHus: IUCUMIUIMHbBL «IIpou3BoJICTBO U pacnpeseneHue
AIEKTPUYECKOM DSHEPTrUU DJICKTPOCTAHIMMY) Yy OOYUYarOIIMXCS JOJKHBI OBITh
c(OpMUPOBAHBI CIEAYIOLIUE MPEABAPUTEIbHBIC KOMIIETCHIINH:

- CHOCOOHOCTh OCYIIECTBISITH TMOHUCK, XpaHEHHE, O00pabOTKy M aHamu3
uHbOpMAIlMU U3 PA3NUYHBIX MCTOYHUKOB M 0a3 JaHHBIX, MPEICTaBISATH €€ B
TpebyeMoM ¢opmare ¢ MCHOJb30BaHUEM HH(GOPMAILMOHHBIX, KOMIIBIOTEPHBIX U
ceteBbIXx TexHojorui (OIIK-1);



- CHOCOOHOCTh  JEMOHCTpHUPOBaTh  0a30Bble 3HaHHMA B  00JacTH
€CTECTBCHHOHAYYHBIX JIUCIIUIUIMH, TOTOBHOCTBIO BBISBIISITH €CTECTBCHHOHAYUYHYIO
CYITHOCTh TPOOJIEM, BO3HHMKAIONIMX B XOJ€ MPO(eCcCHOHAIBHON esATeIIbHOCTH,
NPUMEHATH IS WX pa3pelleHdss OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS, METOJBI
MaTEMaTHYECKOr0  aHalu3a W MOJCIMPOBAaHHSA,  TEOPETHYCCKOTO U
sKCIIepuMeHTaabHoro uccienoBanus (OIIK-2);

- CIIOCOOHOCTH 00€CIeYnBaTh COOJIIOICHUE MPABUJI TEXHUKH OE€30IMaCHOCTH,
IIPOM3BOJACTBEHHON CaHUTApUHU, MOKAPHOH OE30MaCHOCTH, HOPM OXpaHbl TPY.a,
IIPOW3BOJCTBEHHON U TpyR0BOH mucruiumiabl ([TK-7);

- TOTOBHOCTh K YYaCTHIO B OPTaHU3AIMA METPOJOTHYCCKOr0 OOECIeUCHUs
TEXHOJIOTHYCCKHUX IPOIIECCOB MPU HCIOJIb30BAHUN THIIOBBIX METOJOB KOHTPOJIS
PEKUMOB PabOTHI TEXHOJIOTHYECKOTO 00opymoBanus (I1K-8);

B pesynbrare M3ydeHUs MaHHON JUCIUIUIMHBI Y CTYACHTOB (OPMHPYIOTCS
ciemyrone npodeccHoHaIbHbIC KOMIICTCHITHH.

Tun 3amay Konx n HanmeHoBaHue
npodeccuoHaIbHON Kon 1 HanMeHOBaHHME HHIMKATOpA
KOMIIETEHIINH JOCTH)KEHUST KOMITETCHIINN
(pe3yJbTaT OCBOCHUS)
CriocobeH k
OCYILECTBIICHUIO
MIPOU3BOJICTBEHHOT'O ITK-3.1 OcymecTBnser
KOHTPOJIS COOIIOICHNUS IIPOM3BOJICTBEHHBII KOHTPOIIb
TpeOoBaHUI [1K-3 coOroieHus TpeOOBaHUM
HPOMBIIIJICHHOM IIPOMBIIIJICHHOHN 0€301MacHOCTH Ha
0€30IaCHOCTH Ha OMTACHOM OITaCHOM TIPOM3BOJICTBEHHOM O0OBEKTE
IPOU3BOJICTBEHHOM
00BEKTE
Cnoco0eH K OpraHu3aliy 1 ITK-5.1 CniocobeH oprann3oBaTh
NPOBEICHHIO MEPOIIPUATHH 11O MEPOIPUATHS 110 YIPABICHUIO
YUPABIICHHIO HKCIUTYaTallHOHHOTO ¥ PEMOHTHOT'O

OKCILTYyaTallUOHHOT'O U
PEMOHTHOI'O I€pCOHAJIA

epcoHajia ormacHoro
IMPOU3BOACTBCHHOT'O 00BeKTa

ggigigo TPOH3BOACTBEHHOTO IK-5 [TK-5.2 CriocobeH mpoBecTn
MEPOIPUSTHS 110 YIIPABJIECHUIO
AKCILTYaTallMOHHOTO U PEMOHTHOTO
IIepCOHaJIa OIIACHOTO
MTPOM3BOJICTBEHHOT'O 00BEKTA

Koxa u HaumeHoBaHMe HHANKATOpA HaumenoBanue rnokasarens OlleHUBaHUS

JIOCTHKEHHS] KOMIIETEHIIUU (pe3ynbpTaTa 00y4YeHHs M0 JUCIUILIMHE)

[TIK-3.1 OcymectBusier 3HaeT KaK OCYyIIECTBUTh POU3BOJACTBEHHBIN KOHTPOJIb

IIPOU3BOJCTBEHHBIN KOHTPOJIb colOuroieHust TpeOOBaHUI MPOMBIIIUIEHHON 0€3011aCHOCTH

cobmoieHns Tpe0oBaHUHN Ha ONaCHOM MPOU3BOJICTBEHHOM

IPOMBIIICHHOH 0€30I1aCHOCTH Ha | YMeeT OCYIIECTBUTh MPOU3BOACTBEHHBIH KOHTPOJIb

OIIACHOM IPOU3BOJCTBEHHOM colOuroieHust TpeOOBaHUI MPOMBIIIUIEHHON 0€3011aCHOCTH

00BEKTe Ha OMAaCHOM MPOU3BOICTBEHHOM




KO,Z[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HanMeHnoBanwue mokasarens OlleHUBaHUS
(pe3yspraTa 00y4YeHUs 10 TUCIUILIMHE)

Buaneer meTomamu ocyIiecTBICHUS TPOU3BOACTBEHHOTO
KOHTPOJIS cOOJII0/IeHUs! TPeOOBAHUI TPOMBIIIITICHHON
0€30I1aCHOCTH Ha OACHOM MTPOU3BOICTBEHHOM

I1K-5.1 CriocoOeH opranu3oBaTh
MEPOTIPUATHS 110 YIIPABJICHUIO
9KCILTyaTallMOHHOTO U PEMOHTHOT'O
[IepCoHaJIa OIACHOTO
IIPOU3BOJICTBEHHOTO0 00BEKTA

3HaeT KaK OpraHnu3oBaThb MEPOIPHUATHSA 110 YIIPABICHHUIO
OKCILTYaTallHOHHOT'O U pPEMOHTHOI'O IIE€PCOHAJIa OITaCHOI'0
IIPOU3BOJACTBCHHOI'O 00BEKTa

YMeeTr opraHn3oBaTh MEPOIPUATHUS 110 YIIPABICHUIO
IKCILUTyaTallMOHHOTO U PEMOHTHOT'O IIEPCOHAJIA OITACHOTO
IPOU3BOICTBEHHOTO 00bEKTa

Buitageer meronamu opranu3anyy MEpOIPHUATHS 110
YIIPABJICHUIO KCILTyaTallUOHHOIO U PEMOHTHOI'O
HepCcoHajIa OacHOTO MIPOU3BOJICTBEHHOTO 00BEKTa

[TK-5.2 Cnoco6eH npoBecTH
MEPOTIPUATHSI 110 YIIPABJICHHUIO
9KCILTYyaTallMOHHOTO U PEMOHTHOTO
IepcoHaJla OIaCHOT O
MIPOU3BOJICTBEHHOTO 00BEKTa

3HaeT Kak IMPOBECTU MEPONPUATHUS IO YIIPABIICHUIO
OKCILTYaTallUOHHBIM U PEMOHTHBIM IIEPCOHATIOM OITACHOI'O
IIPOU3BOACTBCHHOI'O 00BeKTa

YMeeT MpoBECTH MEPONIPUATHS 110 YIIPABICHUIO
IKCIUTyaTallMOHHBIM H PEMOHTHBIM [IEPCOHAIIOM OIIACHOTO
MIPOU3BOICTBEHHOTO 00BEKTa

Buiageer Mmeronamu npoBeIeHUs MEPOIIPUATHA 110
YIPABJICHUIO YKCILTyaTallUOHHBIM U PEMOHTHBIM
NIEPCOHAJIOM OIIACHOT'0 MPOU3BOJCTBEHHOI0 00BEKTa

s popMHUpOBaHUS BBIIICYKAa3aHHBIX KOMITETEHIIMN B paMKaX JUCIUIUIAHBI
«ITpon3BOACTBO M pacmpelesieHue SJIEKTPUUECKONM JIHEPrUU JJIEKTPOCTAHLIAN»
NPUMCHSIOTCS  CIICAYIOIIAE METOJbl aKTUBHOTO OOYYCHHS — KOMIEKMUBHOE
peuwenue 3a0ayu, 1ekyus-obeceoa, cpynnogoe oocydcoenue, macmep-Kidcc.

l. CTPYKTYPA U COJEPKAHUE TEOPETUYECKOM YACTH
KYPCA (18 HAC.)

Paznen |. DjeMeHTBI 2JIEKTPOIHEPTreTHYECKON CUCTEMBI U X MapaMeTpbl
(12 gac.)

Tema 1. JHepreTuyeckasi M JIeKTpUYeCKasi CHCTEMbI, ¢ UCIOJIb30BaHHE
MeTo/1a aKTHBHOI0 00y4YeHus — JieKIus-oecena. (2 gac.)

DHepreTuyeckass W DJIEKTPUYECKAs] CHUCTEMBI. [eXHHKO-PKOHOMUYECKHUE
MPEUMYIIECTBA CO3JaHUSl DHEPrOCUCTeM W X oObeauHeHWi. I[lepcrekTuBbl U
OCHOBHBIE TIPOOJIEMBbI Pa3BUTHS W OKCIUTyaTtanuu 3HeprocucteMm. llepenava wu
pacrpeielieHue IEKTPOIHEPrUuu. DIEKTPONEpeaaud IEPEMEHHOTO U TOCTOSTHHOTO
Toka. Knaccudukanus snexTpuueckux cereil. Buabl 35eKTpOyCTaHOBOK M HX

HOMUWHAJIBHBIC JAHHBIC. 38.,[[3‘11/1 paC‘IéTOB CeTeH.



Tema 2. KOHCTPYKUMH JIMHUHA 3JEKTPHUYECKHUX CeTeil, ¢ UCIO0JIb30BaHMe
MeTo/1a AKTHBHOT0 00y4YeHHsl — IPynmnoBoe odocy:kaenue. (2 gac.)

KOHCTpYKTUBHBIE 3J€MEHTHl BO3IYIIHBIX JUHUN 3yekTponepenaun (JIOII).
[IpoBoga BO3AYWMIHBIX JWHUH © Tpockl. Onopel: uX KiIaccupuKausg U
KOHCTPYKTUBHOE UCIIOJIHEHHUE, 00JIacTh TPUMEHEHHUs;, JIMHEWHAs apMarypa;
n30JTOpbl. KOHCTPYKTHBHBIE 3JIEMEHTHI KaOENbHBIX JIMHUM 3JIEKTpONepeaayu.
Knaccudukanusa xkaOeabHBIX JMHUA, TPUHIUIB (OPMUPOBAHUS Mapku Kalers,
MapKUpOBKa Kalesell, KOHCTPYKTUBHOE UCTIOIHEHUE Kabenel pa3inyHOTO YPOBHS
HOMHUHAJIBHOTO HAMpsDKEHUs, WX o0yacTh mpuMmeHeHus. KabembHas apmartypa.
[Tpoknanaka kabemnen.

Tema 3. CxeMbl 3aMelIeHHsI, XAPAKTEPUCTHKH M MAPaMeTPhI 3JIEMEHTOB
93C. (4 vac.)

[Ipencrasnenue snexrpudeckux cucreM (JC) ¢ MOMOIIBIO CXEM 3aMEIECHUS.
Cxembl  3amemienuss BJI  pa3audyHOro  HOMHMHAQJIBHOTO — HANPsHKCHUS.
XapakTepucTuka | OINpeJeieHHe TMapaMeTpoB cxeMm 3amernieHus. Cxembl
3amemenuss KJI. Onpenenenne napametpoB cxeMm 3amenieHus BJI co ctanbHbIMH
MPOBOJIaMU THIIBI, YCJIOBHBIC OOO3HAYCHMS, NPHUHIIMIHATBHAS CXeMa, CXeMma
3aMmernieHus], gusndeckas CyThb e€ sneMeHToB. OmpeneneHrue MmapaMeTpoOB CXeM
3aMEIIeHUs] JIBYXOOMOTOYHBIX, JABYXOOMOTOYHBIX C PACHICIUICHHOW OOMOTKOM,
TPEXOOMOTOYHBIX Tpex(a3zHbIX TpaHCHOPMATOPOB U ABTOTPAHCHOPMATOPOB.
Pacuer mnapameTpoB cxembl 3amenieHus. CxeMbl 3aMEIIEHUS CHUHXPOHHBIX
reHepaTopoB, ABUTATENICH U KOMIICHCATOPOB, pacyeT WX mapaMeTpoB. PeakTopsl u
KoHAeHcaTtophl B cxeMax JC. Ha3znauenue, TUIIBI, CXEMBI 3aMEILICHUS, TAPAMETPHI
CXEMBI 3aMECIIICHHUS.

Tema 4. I'padpuku d1eKTpUYECKHX HATPY30K ceTH. (1 yac.)

['paduku >JIEKTPUYECKUX HArpy30oK ceTd. Buasl rpaduKoB Harpysok.
OcCHOBHBIE TPYMIBI MOTPEOUTENEH SIEKTPOIHEPTUU M WX THUIIOBBIE TpaduKu
Harpy3kd. Pacu€THble Harpy3ku W HX XapakTEPUCTUKUA. YHCIO 4YacoB
WCIIOJIb30BAHUSI MAKCUMAJIbHOW M YCTaHOBIEHHOW MorHocTtu. KoaddunmuenTs
y4acThsi B MAaKCUMyM€ Harpy3KH, HMCIOJIb30BaHMS YCTAHOBJIIEHHONW MOIIHOCTH,

(bopMBL.

Tema 5. [lorepy MONIHOCTH M HEPIrMU B 3JIEMEHTAX JJIEKTPUYECKHX
cereid. (2 gac.)

[loTepn MOIIHOCTH M 3HEPTUM B AJIEMEHTAX JIEKTPUUYECKUX cerel. Ilorepu
MOIIHOCTH B JIMHUAX IIPH COCPENOTOYEHHBIX Harpys3kax. Ilorepum mommocTH B
TpaHcopmaTopax pa3nuyHbIX TUMOB. [loTepu »SHEprum B JUHUSAX U
TpaHcopmaTopax M HMX OIpelIelIeHHEe MO TrpadukaM Harpy30K U BPEMEHHU



HauOoONbIINX NOTEpb. YHMCIO YacOoB MaKCUMalbHbIX HOTEpb. OmnpeneneHue
palMoHANbHOTO YHCIa TapajulebHO BKIIOUYEHHBIX TpaHc(popMaTopoB Ha
NOJICTAaHIIMK. YU&€T anekTpudeckol sHeprun. CebecTOMMOCTh MNPOU3BOJACTBA,
NepeIadn U NOTepPh ANEKTPOIHEPTHH.

Tema 6. Ilorepn HampsizkeHHsI B 3JIeMEHTaX JJjeKTpUueckux cereit. (1
yac.)

BekTopHblE auarpaMMbl TOKOB M HalpsDKeHMHM ywacTka ceTtd. [lameHue n
NIOTEPsl HAIIPSDKEHUS B DJIEMEHTAX AJIEKTPUYECKOW CETU. DJIEKTPUYECKUN PACUET
JIDII mo TOKy M MOIIHOCTM HAarpy3kd. AHamu3 pEeXUMOB padOThl JMHUU C
MOMOILbIO BEKTOPHBIX auarpamM. [IpuOnnkeHHbIe METOABI ONpPEAEIICHHUS TOTEPh
HanpspkeHus B JIDII ¢ 0fHOM Wi HECKOJIBKMMU HArpy3Kamu.

Paznen |l. Peskumbl paGoThl 3JieKTpoIHEepreTndeckux cucrem (6 yac.)

Tema 1. banancsl MmomHOCTH W 3Hepruu. KauecTBo 3/jieKTpo3Hepruu B
3JIeKTPO3HEPreTHYECKUX cucTeMax. (2 Jac.)

bamancel  MomHOcTH M 3Hepruu.  KadecTBO  AJIEKTpPOIHEpPrHH B
AIEKTPOIHEPTETUYECKUX cUcTeMax. ['padpku aKTUBHBIX M PEAKTUBHBIX HArpy30K
NoTpeOuTEeNe U AJIEKTPUUECKUX CTAHLMKM B 3HeprocucreMax. I'paguk Harpys3ku
HPHEPrOCUCTEMBI M €ro MOKpeITHE. bamaHc peakTMBHON  MOIIHOCTH B
sHeprocuctemMax. KoadpuimeHT MOIHOCTH MOTPEOUTEICH M €ro KOHTPOJIb.

Tema 2. PeryaupoBanue 4YacTbl M AKTHBHOW MOIIHOCTH B
3JIeKTPO3HepPreTHYecKoi cucreme. (2 yac.)

dusnueckass CyIMIHOCTh OanaHca aKTUBHBIX MOIIHOCTEH M €ro CBfA3b C
pEryJIMpOBaHMEM  YacTOThl. BimsgHue 4acToThl Ha paboOTy  3JIEMEHTOB
DIEKTPOIHEPTETUUECKON CUCTEMBI. KpuTepum OLIEHKM KayecTBA YacCTOTHI.
Opranuzaiusi  peryJqMpoBaHusl ~ 4acTOThl B 3Heprocucreme.  BpiObop
4aCcTOTOBEAYIIMX CTaHLUMMK. PeryinupoBaHue 4acTOThl B aBAPUMHBIX PEXUMAX I10
METOZy 4YaCTOTOBEAYIIMX CTaHUMW. PerymupoBaHume 4YacTOTBl M COXpaHEHHE
OamaHca MOIIHOCTH B  DJIGKTPOPHEPIeTUYECKOM CHUCTEME €  TOMOIIbBIO
ABTOMATUYECKOM YaCTOTHOM pa3rpy3Ku

Tema 3. PeryqupoBaHue HANpszKeHUMs] W PEAKTHBHOW MOIIHOCTH B
JJIeKTPOIHepreTuvecKkoii cucreme. (2 yac.)

Bimsinue HanpspkeHUsT Ha TEXHUKO-DKOHOMHYECKHE MOKA3aTENU AJIEMEHTOB
AIIEKTpUYECKOW  cucTeMbl. Pusznyeckas CyIIHOCTb OajgaHca pPEaKTUBHBIX
MOIIHOCTE M €ro CBA3b C PEryJMPOBKOM HampshDkeHHs. Kpurepum OLEHKH
KadyecTBa HanpspkeHusA. [IpUHOMOBI W CpeAcTBa pEryNMpPOBKU  HANPSLKEHUS.
Jlnama3oH peryaupoBaHUsl HANpsDKEHUS TeHepaTopaMu M TpaHchopmaropamu



NIeKTpocTaHIMU. Vcrons30BaHne reHepaTopoB I PEryJMpOBaHUs HAIPSKCHUS
y MECTHBIX MmoTpebuteneil. PerynupoBanus HanpspkeHust Tpancopmaropamu 6e3
PIIH (c IIbB). PerymupoBanus nampsbkenus TtpaHchopmatopamu c PITH.
JluHeiHbIe PEerynaTopbl U BOJIbTOA00aBOYHBIE TpaHchopMaTopbl. KomneHcarms
PEaKTUBHOM MOILIHOCTH B JIEKTPUYECKUX CETSIX.

II. CTPYKTYPA U COAEP)KAHUE NPAKTUYECKOH YACTH
KYPCA (36 YAC.)
IIpakTuyeckue 3anusitus (36 4ac)

3ansaTue 1. IMapameTrpbl 3j1eKTPUYECKOH CcXeMbl 3aMellleHMs] JIMHUI
JJIeKTponepenaYn — KOJJIEKTHBHOE pemeHue 3axa4un (6 yaca)
1. Cxema 3aMeIlICHUS JIMHUU AJICKTPOIIEPEAayuH.

2. IlpomonbHBIE W TIOTIEPEYHBIE MApPaMETPhl CXEMBI 3aMEIICHUS. AKTHBHOE
CONPOTHUBJIEHUE. IHNYKTUBHOE CONTPOTUBIICHHE. TpaHCIIO3ULIMS TPOBOIOB.

3. AKTUBHas NMPOBOJUMOCTb. SIBJIeHHE KOpOHBL. EMKOCTHash mpOBOAUMOCT.
3apsiHas MOLIHOCTb.

4. Pacmierienne (a3 nuHuM. BiausHue pacumieruieHus ¢asbl Ha mapameTpbl
CXEMBbI 3aMEILICHHUS.

5. IloronHsle mapaMeTpsl U UX MOPSIOK AJIsl TUHUN pa3IMYHON KOHCTPYKIIMU
Y HanpsDKEHUS.

6. BpiOOp cxeMbl 3aMellleHusl JIMHUU B 3aBUCHUMOCTH OT €€ KOHCTPYKIUHU U
HOMHWHAJIBHOTO HAIPSYKEHUS.

3ansaTue 2. CxeMmbl 3aMelLleHu s TpaHcGopMaTopoB U
aBTOTPaHC(POPMATOPOB, € MCIOJb30BAHHE METOJAa AKTUBHOIO OOy4YeHMs —
KOJUIEKTHBHOE pellieHue 3aa4un (6 yaca)

1. CxeMbl 3amMmelieHUs] ABYXOOMOTOYHBIX TpaHchopmaTopoB. OmnpenenecHue
napamMeTpOB CXEMbI 3aMEIICHUS 0 MaCIOPTHBIM JaHHBIM.

2. Tlorepu XO0NOCTOr0 XOAa MW HArpy304Hble MOTEPU MOIIHOCTH B
TpaHchopmartope.

3. Pacmennenne OOMOTKM HHU3KOTO HampspKeHUs — TpaHcdopmaTopa.
Omnpenenenre mapaMeTpoB CXEMbI 3aMelleHus] TpaHChOopMaTopa C PaCIICIICHHOM
OOMOTKOM.

4. CxeMbl 3aMelIeHUs U MapaMeTpbl TPEXOOMOTOYHOTO TpaHchopMaropa u
aBToTpaHcpopmaropa.

3anaTue 3. I[loTepu MONIHOCTH M 3JEKTPOIHEPTHHM B 3JieMeHTax
JJIEKTPUYECKUX ceTeil, ¢ HCIO0JIb30BaHME MeT0Ja AKTHBHOIO OOY4YeHUus —
KOJUIEKTHBHOE pelleHue 3a1a4yn (6 yaca)



1. [ToTepu MOIIHOCTHU ¥ SHEPTHHU B DJIEMEHTAX JEKTPUUECKUX CETEH.

2. IloTepu MOIIHOCTH B JIMHUAX U TpaHC(HOPMATOpax MPU COCPETOTOUCHHBIX
Harpyskax.

3. [loTepu sHeprum B JAUHHUIX U TpaHCPOpMATOpax W UX OIpeENeTCHHE IO
rpaduKamM Harpy3oK.

3ausTue 4. [lorepn HanpsizKeHUs1 B JIEMEHTAX JJIEKTPHUYECKUX ceTel, ¢
HCIOJIb30BAHME METOa AKTHBHOI0 O0y4YeHHs] — KOJUJICEKTHBHOE pPelIeHHe
3amxaum (6 yaca)

1. BekTopHbIe 1MarpaMMbl TOKOB M HAIIPSIKEHUN y4acTKa CETH.

2. [Tanenune u moTepst HANPSHKCHUS B DJIEMEHTAX AJICKTPHICCKOU CETH.

3. Pacuer moTepu HanpssKeHUS MO JIMHEWHBIM MOIIHOCTSIM YYacTKOB M KX
COIIPOTUBJICHUSIM.

4. PacueT norepu HanpsiKEHUS MO MOIIHOCTSM HArpy30K U CONPOTUBIICHUSIM
YYaCTKOB, [10 KOTOPBIM IIPOTEKAIOT TOKHU.

3ansaTue 5. Pacuer mocTrpoeHue rpapMkoB HArpY3KH NPOMBILLIEHHBIX
NpeanpUATH, ¢ HCHOJb30BAHHE MeTOAAa AaKTHUBHOrO oO0y4YeHust —
KOJUIEKTHBHOE penenne 3axayu (6 yaca)

1. DnexTpuyeckue Harpy3kd M UX IPEACTaBICHUE NMPU MPOEKTUPOBAHUU U
DKCILTyaTallMK 3JIEKTPOIHEPIETUUECKUX CUCTEM.

2. TIpadpuku osnextpuueckux Harpy3ok (I'DH) wum wux anamus npu
MPOEKTUPOBAHUM IJIEKTPUUECKUX CETEM.

3. Tloctpoenne ['DOH moxactaniuii U3 TUMOBBIX TPapUKOB MPHU Pa3TUIHBIX
crocobax 3aaaHus THPOPMALIHH.

4, JMonrocpouHoe mnporHo3upoBanue ['DOH. Ilpaktudyeckoe mnpHUMEHEHHUE
(GOpMyJIbI CIIOKHBIX MTPOLEHTOB NP MPOSKTUPOBAHUH HIECKTPUUECKUX HArPY30K.

5. Ilepexon ot peanbHbix 'DOH k I'DH B OTHOCUTEIBHBIX €IMHHUIIAX H
MOCTpOeHUE nporuozupyemoro I'OH

3ansitne 6. PeryjuMpoBaHHe HANpPSLKEHHsT B JJEKTPHYECKHX CETAX, C
HCIO/JIb30BAHHE METOJAa AKTHBHOIO OOY4YeHHs] — KOJUIEKTHBHOE pelleHHe
3anauu (6 yaca)

[TpoBoauTCST MacTep-KjiacC, KOTOpPbIM JO/DKEH BCErja HaYMHATBCS C
aKTyaJM3allid 3HAHUH KaXJ0ro IO MpearaeMoi mpoOsieMe, 4YTO IO3BOJIHT
pacIIMPHUTh CBOU MPEICTABICHUS 3HAHUSAMHU JAPYTHX YUACTHUKOB.



OCHOBHBIE IPEMMYLIECTBA MACTEP-KJIacCa — OTO YHHUKAJIbHOE COYETAaHUE
KOPOTKOM TEOPETUYECKOM YacTh M WHIWMBHUIYaJIbHOW pabOThl, HampaBICHHOU
Ha MpUOOPETEHNE U 3aKPETJICHUE MPAKTUUYECKUX 3HAHUHN 1 HABBIKOB

Berynienue  IlpenmonmaBateneM — NOKa3bIBAIOTCS  IPUMEPBI  PacyeTOB

OCHOBHOTO  OOOpYJOBaHUS  DJICKTPOCTAHIIUMM, IPOBOAUTCS  COIOCTABIICHHE
pe3yJIbTaTOB PacueToOB.

OcHOBHASl YACTD:

1. [IpenogaBatenb BBIMOJHAECT PacdeThl OCHOBHOTO 3JIEKTPOOOOPYIO0BAHUS

DIEKTPUYECKUX CTAaHUWW, aKUECHTUPYS BHUMAHHE HA BO3MOJKHBIX CJIOKHOCTAX U
JTamnax, rje BO3MOKHO COBEPILEHUE OIIHOOK;

2. CTy#neHTl WHOWBUAYadbHO  BBINIONHSIOTCS  AHAJIOTMYHBIC — 3a/1ayM.
[IpenoaBareib BBINOJHAET POJIb KOHCYJIBTAHTA, OPraHU3YET CAMOCTOSTEIIHLHYIO
paboTy CTYIEHTOB U YIPABIISET €10;

3. [IpenogaBaTenb COBMECTHO CO CTYyACHTaMU MPOBOJUT OOCYKICHHE
IIOJIyYMBILMXCS MOJEIIEH 10 pe3ysibTaTaM IIPOBEICHHOIO 3aHATHS.

BBIBOBI TPOBONUTCS AUCKYCCHSI TIO PE3YyJIbTATAM COBMECTHOM ESTENBHOCTH
IIPENOAABATENS U CTYAEHTOB.

TeMbl TpoBEIEHNS MaCTEP-KIACCOB

1. BeiOop amamazoHa peryiMpoBaHUsS W OTBETBJICHHI TpaHchopMaropa C
PITH.

2. BriOop nuanasoHa peryiaupoBanus u oTBeTBiIeHuM ¢ [1bB.

3. PerynupoBanue HampspkeHHsT € MOMOLIBIO  (ha30KOMIEHCUPYIOLINX
YCTPOMCTB.

4. PerynnpoBaHue HAPSKEHUs IIyTEM U3MEHEHUS [TAPAMETPOB CETH.

1. YYEBHO-METOANYECKOE OBECIHEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIINXCA

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHONU paboThI
oOy4Jarornuxcs o guciuiuinae «IIpon3BoACTBO M pacmpeaeeHue JIeKTPUIeCKOn
OHEPTUU AJIEKTPOCTAHIINIY TIpeIcTaBieHo B [Ipunoxenun | u BKIrOYaeT B ceOsI:

e TUTAH-TPA(HK BBIMOJHEHUS CAMOCTOSTEIBLHON PAOOTHI IO JUCIUILIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBHIMOJHEHUE TI0 KAXKIOMY 3aJaHUIO;

e XapaKTEPUCTUKA 3aJaHUM MJII CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB U
METOIMYCCKUE PEKOMEH IAIUHU 110 WX BBITIOJIHCHHUIO;

eTpeOOBaHUS K  TIPCACTABICHHIO W O(QOPMIICHHIO  pEe3yJIbTaTOB
CaMOCTOSTEIILHON pabOTHI;

e KPUTEPUH OIICHKH BBITTOJIHECHHS CAMOCTOSATEILHON paOOTHI.



IV. KOHTPOJb TOCTUKEHMS LEJIEN KYPCA

OneHoyHble CpeaCcTBa -
No Kontponupyemsie Koppb! 1 arams! HAMMEHOBAHME
i MOAyJu/ pa3aensl / dhopmupoBaHus -
n/m . TEKYIIHNH IIPOMEXKYTOUHAs
TEMbI TUCIUTUINHBI KOMIIETeHIINHA
KOHTPOJIb aTTecraius
Pasnen 1. DiaeMeHTHI 3HAEeT YO-1 Bompocsr 1-14
BJIEKTPOIHEPTrETUUECKO [K-3 | ymeer I1P-1
i CHCTEMBI M MIX BIIAJICCT I1pP-11
1 [1apamMeTpbl 3HAeT YO-1
[IK-5 | ymeer I1P-1
BIIQJICET I1p-11
Paznen 2. Pexxumbl 3HaeT YO-2 Bomnpocsr 15-27
paboTsI OIIK-3 | ymeer I1P-1
3IIEKTPOIHEPTETUYECKHU BJIAJCET I1P-11
2 X CHCTEM 3HaeT YO-2
[IK-5 | ymeer I1P-1
BIIQJICET I1p-11

V. CIIMCOK YUYEBHOM JIUTEPATYPBI "
NHOOPMALINOHHOE OBECIIEYEHUE JUCIUIIJIMHBI

OcHoBHas JuTEparypa
(newammvle u snexmponHvle U30aHUs)

1. 'epacumenko A.A. Ilepenava u pacrpeieieHue JIEKTPUUECKONW IHEPTUH :
yueOHoe mocooue / A.A. I'epacumenko, B.T. ®enqun. — 4-e uzn., crep. — M.:
KHOPYC, 2016. — 648 c¢. — (bakanaBpuar). - Pexum ngocryna:
https://www.book.ru/book/920692

2. JIpikun A.B., DneKkTpuyecKkue CUCTEMbl U CeTH [DIEKTpOHHBIN pecypc]:
yueOnuk / JIeikua A.B. - HoBocubupck : M3n-sBo HI'TY, 2017. - 363 c. (Cepus

"Vuebnuku HITY") - ISBN 978-5-7782-3037-8 - Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN9785778230378.html
3. KopoTkoB B.®., ABTOMaTHUYECKOE peryJIMpoBaHue

B AJICKTPOIHEPTETHUCCKUXCUCTEMAaX [ DJIEKTPOHHBIA pecypc]: YUeOHUK I By30B /
KopotkoB B.®. - M. : U3natensckuit njom MOU, 2017. - ISBN 978-5-383-01210-9
- Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785383012109.html


http://www.studentlibrary.ru/book/ISBN9785383012109.html

JlonmoJIHUTeIbHASI JINTepaTypa
(neuammwvie u snexmponnvie uzoanus)

1. KproukoB W.I1., Dnekrpuueckass 4acTb 3JEKTPOCTAHIMN M MOJCTAHLHUM.
CripaBoYHBIC ¥ METOAMYECKUE MATEPHAIIBI JIJIs1 BBHITIOJHCHUS KBaTU(UKAITMOHHBIX
paboT [DnekTpoHHBIN pecypc] : ydeOHo-crpaBouHoe mocobue st By3oB / M.II.
Kproukos, M.B. ITuparopos, B.A. Crapmmnos; nox pea. M.II. Kproukosa. - M. :
Mznarensckuii njom MOU, 2015. - 138 c¢. - ISBN 978-5-383-00958-1 - Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN9785383009581.html

2. OmnoneBa I''H. Cxembl U mojcTaHIMK 3yeKTpocHaOxeHus: CrpaBOYHUK:
VuebH. mocobme.- M.: DOOPYM: MHHDPA , 2006.- 479 c.
http://elibrary.ru/item.asp?id=19574405

3. Uynuxun A. A. Dnekrpuyeckue ammapatsl: OOmuid Kypc. Y4eOHUK s
By30B. — 3 — € wu3A., mnepepadb. u jpgom.- M.: Ameanc, 2013.- 719 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:692721&theme=FEFU

4. KapanetsiH, M.I'. CipaBOYHHK MO IPOEKTUPOBAHUIO SJIEKTPUUECKUX CETEH
[DnexTpoHHBIN pecypc] : cnpaBounuk / U.I'. Kapanersn, J1.JI. ®@aiibucosuu, .M.
[Mamupo ; nox pexn. 1. JI. @aitdbucoBuua. — nekTpoH. gaH. — Mocksa : DHAC,
2017. — 376 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/104578. — 3aru.
C 3KpaHa.

5. T'epacumoB  B.I'., DnekrpoTexnuueckuii cnpaounuk: B 4 1. T. 3.
[Ipon3BoacTBO, TMepenadya W paclpeiesieHue  AIEKTPUYECKOW  SHEpruu
[DnexTponnsIil pecypc] / Iloa obur. pen. mpodeccopor MOU B.I'. I'epacumoBa u
ap. (ta. pea. A.W. Tlomo). - 10-e u3x., cTtepeot. - M. : U3marensckuii jom MOU,
2009. - 964 «c. - ISBN 978-5-383-00338-1 - Pexmm pocryna:
http://www.studentlibrary.ru/book/ISBN9785383003381.html

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«AHTepHeT:

1. Xpanunuie ueprexei. Pecypc co Bcelr HeoOxonumon uHbopmaimeil o
yepTexkax (yueOnbie mocobus, ['OCTe;, CHMHIIb, cnpaBoYyHUK cCTajeu,
MPAaKTUYECKUE COBETHI), OJIEKTPOHHBIC YyueOHbIe TMOcoOusi 1o o00paboTKe
metaioB. http://4ertim.com/

2. Marepuanbl JJIsi TPOCKTUPOBaHMS. MaTepuaibl MO CTPOUTEIBCTBY U

MammHocTpoeHuto. HopmaTtuBHas nokymeHtauus, Jaurteparypa no CAIIP,
AutoCAD u o cootBerctBytoniim temam. http://dwg.ru/dnl/

3. Poccuiickas rocymapctBenHas ouodaunoreka http://www.rsl.ru/



http://elibrary.ru/item.asp?id=19574405
http://lib.dvfu.ru:8080/lib/item?id=chamo:692721&theme=FEFU
http://4ertim.com/
http://dwg.ru/dnl/
http://www.rsl.ru/

4. T'ocynapcTBeHHas myOauyHas Hay4YHO-TEXHHUYecKas OmOnmoreka Poccuu

http://www.gpntb.ru/

5. Hayunast anekrponnas Oubnmoreka http://elibrary.ru/

HopmaTuBHO-IpaBoOBbIe MATEPHAJIbI:

[Tporpammusiii komiieke «KoncynbTanT [Lnrocy

[Tporpammusiit komriekc C Texakcnept: 6.0.

HepequL HH{l)OpMaHI/IOHHbIX TeXHOﬂOFHﬁ, HCIMOJIB3YEMBIX IIPH
NMPOBCACHUN NIPAKTUKH, BKJIKOYadA NEPECICHb NPOrpaMMHOIo o0ecrneueHus U
I/IH(l)OpMa]_[I/IOHHI)IX CIIPABOYHBIX CUCTEM:

HpOFpaMMHOG 06€CH€‘{€HI/IG, AOCTYIIHOC CTYACHTAM MOJIs1 BBIIIOJHCHUA

HHAWBUYaJIbHBIX SaﬂaHHﬁ, a TaKKC IJIA OpraHu3aluvun CaMOCTOSITCIbHOM pa60TI>IZ

MecTo pacrnonoxeHus
KOMIBIOTEPHOM
TEXHHUKH, Ha KOTOPOM
YCTaHOBJICHO
MPOrpaMMHOE
obecrieyeHue,
KOJIMYECTBO pabounx
MeCT

[lepeuens mporpaMMHOTo 0OecTeyeHMs

KomMmnbrotepHslii k1acce
HenapramenTa
HHEPIreTUYECKUX
CHUCTEM,
ayn. E522, ayn. E523

— Microsoft Office Professional Plus 2016 — odwucHsli mnaker,
BKJIIOYAIOLMK IMporpaMMHOe o0ecriedeHue [uisi  paboThl €
pa3UYHBIMU TUNAMU JIOKYMEHTOB (TE€KCTaMH, 3JIEKTPOHHBIMH
tabnuiamu, 6a3aMu JaHHBIX U JIp.);

— 7Zip 9.20 - cBoOOmHBINA (HaiIOBBI apXWUBATOP C BBICOKOMH
CTETIEHBIO CHKATHS TaHHBIX;

— Adobe Acrobat XI Pro — maker mporpamm sl CO3JaHUS U
MIPOCMOTpA JIEKTPOHHBIX MyOnuKanuii B popmate PDF;

— AutoCAD 2017 - TpéxmepHas CUCTeMa aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHNUS U YSPUCHHUS;

— WaterSteamPro — cBoiicTBa BOJIBI M BOASHOTO T1apa;

— WinDjView 2 — makeT mporpamm sl CO3JaHHsS ¥ MPOCMOTpa
JIEKTPOHHBIX IyOnukanuii B popmare DIVU;

— KOMIIAC-3D V16 x64 TpEXMeEpHast
aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHHS U UESPUCHHS,;
— IIK «Koncynbrant Ilmoc» - oduCHBI MakeT HOPMATHUBHBIX
JIOKYMEHTOB;

— IIK «MC Texakcnept 6.0» - opHCHBIA MakeT HOPMaTHBHBIX
TEXHUYECKUX TOKYMEHTOB;

CcHuCTEMAa



http://elibrary.ru/

VI. METOIWYECKHUE YKA3AHMS IO OCBOEHUIO
JUCHMUILIAHBI

Ha u3ydyeHue IUCHUILIMHBI OTBOAUTCS 54 4acoB ayJAMTOPHBIX 3aHATHNA U 54
yaca caMOCTOSTEIbHON pabOTHI.

W3yyeHue  JEKIMOHHOTO  MaTepuala, MPAKTUYECKUX  3aHATUH U
CaMOCTOATENLHON palbOThl CTYJEHTOB HAIPaBJICHO HA YINIyOJIGHHOE HU3y4YEeHHE
qucuuruinHbl  «IIpon3BOACTBO W paclpeselieHue DJIEKTPUUECKOW HIHEpruu
ANEKTPOCTAHLIUI», TOJyYeHHEe HEOOXOAUMBIX KOMIETEHIMH, IO3BOJISIOMINX
OCYIIECTBIISITh BAPUAHTHBIA pacueT TEIUIOBBIX CXEM JJIEKTPOCTAHIIUNA, BBIOOD
000pyJOBaHUS JEKTPOCTAHIIMM U pacyeTa TEXHUKO-DKOHOMHYECKUX MOKazaTenen
AIEKTPOCTAHIIHM.

B nexkuMoHHOM MaTepuane H3J0KE€Hbl MPUHLHUIBI MOCTPOCHHS TEIJIOBBIX
CXEM OJJIEKTpOCTaHLUU. PaccmaTpuBaercs NPUHLMIIMAIBHBIA MOAXOJ K BHIOOPY
000py10BaHUS 3JIEKTPOCTAHIIMU U MECTA PACIIOJIOKEHUS 3TOr0 000PYAOBAHHUS.

Ha mnpakTudeckux 3aHATUAX CTYACHThl PEATU3YIOT NPHUHIUIIBI PEIICHHS
IIPOEKTHBIX 3a]a4, MOJIYyYEHHBIX Ha JeKuusax. [IpopabaTeiBatoT BapraHThl pacuera
AJIIEMEHTOB TEIJIOBBIX CXEM 3JIEKTPOCTAHLIMM, MOJy4YarOT HABBIKA ONTHUMH3ALUU
CXeM, YriayOJIeHHO H3ydaroT npodeccuoHalbHble NporpaMmbl pacyeToB Ha [IK,
COCTABJISIIOT COOCTBEHHBIE NPOrpaMMbl JJII PAcCYeTOB IMPU PELICHUU 3a]a4y
MIPOCKTUPOBAHMUSI, TpaPUIECcCKOTO n300pakeHus yeptexei Ha [1K.

Jlekuu JOJDKHBI IPOXOJAUTH B MyJIbTUMENUUHBIX ayauTopusx (E934, E933,
E433).

[IpakTryeckue 3aHIATHS B KOMIIBIOTEPHOM KJIacc€ C MYJbTHUMEIUUHBIM
obopynoBanueM (E559a, r). Ctynenram paspeniaercs NpUHOCUTh Ha 3aHSATUSI CBOU
HOYTOYKHM U COOTBETCTBYIOIINE YCTPONCTBA.

Ha nepBoM 3aHATHH CTYAEHTHI OIYYalOT 3a/1aHHE, 3HAKOMSTCS C PUMEpaMu
(GbopMUpOBaHUA pPACUYETOB, BO BpeMs 3aHATHUS Y CTYACHTOB (OpMUpPYETCs
IpeJCTaBICHUE O MPABWJIBHOM BBIOOpE M pa3MEUIEHHMH OCHOBHOTO 00OpYIOBaHUS
U BCIIOMOTATEJIbHOIO OOOpYAOBaHUS TEIUIOBOM AJIEKTPOCTAHLMHU, YIOOHOM HE
TOJIBKO JUIsl €r0 MOHTa)Xa, HO M Ipolecca 3KCIulyaTauuu. B KoHIE 3aHATHSA
CTYJIEHThl TOJy4alOT 3aJlaHue JJIsi CaMOCTOSITENIbHOM pabOoThl U MOATOTOBKE K
CJIEIYIOLIEMY 3aHATHUIO.

AHaNOTUYHO MPOXOAT BCE OCTAIbHBIE MPAKTUYECKUE 3AHSTHSL.

[IpakTyeckn Ha KaxJAOM 3aHITUM CTYJIEHTY Mpejaraercs cienaTh
COOOIIEHNE, B KOTOPOM OH OOOCHOBBIBAET NPHUHATOE WM pEIICHUA MpH
POEKTUPOBAHUU. Jlpyrue CTyAE€HTBI 3aJar0T BOIIPOCHI, JEIAIOT KOMMEHTApUH,
3aMedaHusi, npemiokeHuss. OIEHMBAIOTCS 3HAHUSA, KaK JOKJIAq4uKa, TaK |
OIIMOHEHTOB. ITO MOTUBUPYET CTYJIEHTOB MPOSBIISATH BHICOKYIO aKTUBHOCTh, O0Jee



rIIyOOKO M HIMPOKO H3y4yaTh NPENJIOKEHHbIE BONPOCH, a HE 3aMbIKaThCA Ha
COOCTBEHHOM  3a/JlaHWH. BBICTYIUICHUS  CTYJIEHTOB  (OPMHUPYIOT  HAaBBIKH
PO eCCHOHATTEHOTO MBITIUICHHS, 3aKPETUITIOT TPO(PECCHOHANTBHYIO JIGKCUKY, ydaT
OTCTauBaTh MPUHSTHIC PEIICHUS WM COTJIAIIAThCA C TIyUIIUMU TPEAJIOKCHUSIMU.

Ecnu cTyneHT He MOAroTOBMII COOOIIEHHE K TEKYyIIEeMy 3aHSTHI0, TO OH
MOXET TMEPEHECTH HMX Ha CIIEAYIOLIEEe, HO MPEICTaBISIEMbI MaTepual AOJIKEH
coJiep>KaTh HHPOPMAIINIO, KaK MPEbITYIIETO 3aHATHSA, TAaK U TEKYIIETO.

Hannyummeit pekoMmeHAanuend CTYyIEHTY — OTO MOJATOTOBKA K KaKIOMY
3aHSITUIO, YTO OYyJI€T COOTBETCTBOBATH IJIAHY BBHIMIOJIHEHUSI PAaOOTHI, BBIACPKUBATH
TEXHOJIOTUIO M3Yy4Y€HHUs] IUCHUIUIMHBIL. B mporecce o0ydenus dopmupyercs
PEUTUHT CTYACHTOB, TMO3BOJSIIOIIMKA J1aTh OLIEHKY WX 3HAHWM M NPEACTABUTH B
MIPOMEKYTOUYHOM aTTECTALINH.

KpoMe 3aHATHII NpenyCMOTPEHBI E€XEHEIEIbHbIE KOHCYJbTAMU BEIYIIETO
MPErnojiaBaresisi, ¢ MOMOIIBIO KOTOPBIX CTYACHT MOKET pa3peliuTh MPOOJIEMBI,
BO3HUKIIIME Yy HEro IMpu MNOATOTOBKE K TEKYILIEMY 3aHSITUIO WM B IPOIECCE
pacueTa U MPOSKTUPOBAHUS TEILJIOBOM CXEMBI.

CTyeHThI IOJTYYaloT MO JUCHUILUIMHE B JJIEKTPOHHOM BUJIE:

KoHcnekT nexmnuii mo JUCIUIINHE;

[IporpaMMmy NpakTUYECKUX 3aHATHN;

[Tonmnoe co6panune cBoga mpaBui (CII), coopanue CHullos, cnpaBounyto,
y4eOHYI0 ¥ HAYYHYIO JIUTEPATYPY, HEOOXOIUMBIX MPU pacyeTe v MPOSKTUPOBAHUU
TEIUIOBBIX CXEM JJIEKTPOCTAHIUN;

DJIEKTPOHHBIE U TI€UATHBIC KATAJIOTH OOOPYJOBAaHMS, KOTOpPhIE MMEIOTCS B
[enaprameHnre.

CryneHT  monb3yeTcsl — DJIGKTpOHHOW — Oazoit  Oubmumorexku  JBOVY,
JlemapTaMeHTa ¥ BEIyIIETO MpenoaaBaTers.

B cnyuae, ecnu cTyieHT He HaOpasl 1OCTATOYHO 0AVIOB B PEHTHHTE, WIIH €TI0
HE yCTpaWBaeT OIEHKAa, KOTOPYIO OH MOJY4YWJl B PE3yJbTAaT€ CUCTEMATUUYECKOU
paboThI, TO OH TOTOBUTHCS K 3a4ETy IO BOIMPOCAM, KOTOPHIE OXBATHIBAIOT 00BHEM
3HaHUW, NPEAYCMOTPEHHBIX IUCUHUIUIMHOU «IIpou3BOACTBO U pacnpenencHue
AIIEKTPUUYECKOM DSHEpruu dJeKTpocTaHimiiy. K 3adery cTyAeHT MOXeET ObITh
JIOMYIIIEH, €CJIM y HErO BBIMOJHEHBI BCE 3aJaHUs IO MPAKTUYECKUM 3aHITUSM U
caaHa pacdyeTHo-rpaduueckas padoTa Mo 3TON JUCHUILIINHE.

VYcnemHoe ycBOGHHE Kypca MpEArnoJiaraeT akKTUBHOE, TBOPUECKOE y4acTue
CTyJIeHTa Ha BCEX JTalmax €€ OCBOCHUS IyTEeM IUIAHOMEPHOM, MOBCEIHEBHOMN
pabotel. Obwue pexomenoayuu: WIyYCHHUE AUCIUIUIMHBI CIEAyeT HAYMHATH C
npopabOTKM HacTosimed pabodeil mporpamMmbl M pa3pabOTOK, YKa3aHHBIX B
nporpamme, 0co00e BHHMMaHHME YJIeNseTcss UeisM, 3ajadyaM, CTPYKType |
collepkaHuio Kypca. Paboma ¢ xoumcnexmom nexkyuii. IIpocMOTpUTE KOHCHEKT



cpazy mociie 3a”HaThud. IlomerbTe Marepuan KOHCIEKTA JEKUHWH, KOTOPBIU
BBI3BIBACT 3aTPyAHEHHS U1 TOHMMaHus. [lomblTaTech HAWTH OTBETHl Ha
3aTPYJHUTENIBHBIE BOIIPOCHI, HCIIONB3Yys IIpeuiaraeMyro Jumreparypy. Ecim
CaMOCTOSITENIFHO HE YAAIOCh pa300paThCcsi B MaTepuaie, cPopMyIupyiTe BOIPOCHI
U oOpaTuTeCch Ha TEKylIIeW KOHCYJIbTallMM WM Ha Onwkailied nekuuu 3a
MOMOINIBI0 K mpenojaBaTento. Kaxayo Heleno peKOMEHAYETCS] OTBOOUTH BPEMs
JUIS. TIOBTOPEHHUs IPOWJICHHOTO MaTepUalia, IPOBEpsAsl CBOM 3HAHUS, YMEHUS U
HAaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

BaxxHo mpoOBOAWUTH JOMOJHHUTENBHYIO pPAabOTy € TEKCTOM KOHCIIEKTa:
BHUMATEJIbHO IPOYUTATh €r0; JAOINOJHUTH 3allMCH MAaTEpUAIAMU W3 JIPYTHUX
VMCTOYHUKOB, PEKOMEHJOBAHHBIX IPENOJABATENEM; BBIACIUTh BCE HE3HAKOMBIC
IIOHSATHUS U TEPMUHBI U B TAJIbHEUIIIEM IIOMECTUTDh UX B ClI0Bapb. Hamuuue cioBaps
OIpENIENseT CTENEHb TOTOBHOCTH CTY/IEHTA K 3K3aMEHY M paboTaeT Kak JIOMyCK K
3aKJTIOYUTEIBHOMY JTamy arrectanud. Heobxoaumo cucTeMaTudecku rOTOBUTHCS
K NPaKTUYECKUM 3aHATHUSM, U3y4aTb PEKOMEHIOBAaHHBIE K IPOYTCHUIO CTaTbU U
Ipyrue marepuanbl. MeTroaudeckuil maTtepuall, 0OeCHeuMBaeT pPalMOHAIBHYIO
OpTaHU3aLNI0 CaMOCTOSITEIIbHON paboThI CTYJICHTOB Ha OCHOBE
CUCTEMATU3UPOBAHHON MHPOpMaALMU MO TeMaM 3aHATUN Kypca. [IpakTuka — onuH
13 HanOoJIee CIIOKHBIX M B TO K€ BPeMs IUIOJOTBOPHBIX BHIOB ((pOpM) By30BCKOTO
oOy4eHHs U BOCIIUTaHUA. B yCIIOBUSX BBICIIEH IITKOJIBI TPAKTUKA — OJIMH U3 BUJIOB
[IPAKTUYECKUX 3aHATUH, NPOBOAMMBIX II0J PYKOBOJICTBOM IIPEIOIAaBATEIs,
BEAYIIETO HAy4YHbIE MCCIECIOBAaHUA IO TEMATUKE IPAKTUKU U SIBIIOLLIETOCH
3HATOKOM JAHHOW MpoOJieMbl WJIM OTpaciu Hay4yHoro 3HaHus. [lpaktuka
npeaHa3HavyaeTcsl A yriayOJeHHOTro M3y4eHHs TOW WM MHOW AUCHUIUIMHBL U
OBJIAJICHUS METOJO0JIOTHMEN MPUMEHHUTEIBHO K OCOOEHHOCTSIM M3y4aeMOU OTpaciu
HaykKd. MOXHO OTMETHTh, OJHAKO, YTO NpPU HM3YYEHHH IUCIMUIUIMHBI B BY3€
MPAKTUKA SBISIETCA HE IPOCTO BUIAOM NPAKTUYECKUX 3aHIATUW, a, HApSIAy C
JIeKIIMe, OCHOBHOW (opmoit ydeOHOro mporecca. Bemymein numaktuaeckon
IEIbI0 MPAKTHUECKUX 3aHSATUN SBIISETCS CUCTEMaTH3alus U 0000IIeHne 3HaHUMN
Mo wu3yyaeMod Teme, pazaeny, (opMmupoBaHue yMmeHUW paboTaTh C
JIOTIOJITHUTEJIbHBIMU MCTOYHUKAMH HWH(OpPMaIUK, COIMOCTaBJISITh W CPaBHUBATH
TOYKH 3PEHUSI, KOHCIIEKTUPOBATh MPOUYUTAHHOE, BHICKA3bIBATh CBOIO TOUKY 3PEHUS
U T.I. B COOTBETCTBMM C BEOyIIEW JIUIAKTUYECKOW LEJBbI0 COIEPKAHUEM
MPAKTUYECKUX 3aHSATUH SBIISIOTCS Y3JIOBBIC, HANOOJIee TPYAHBIC JIsi TOHUMAaHUS U
YCBOCHUSI TE€MBbI, pa3aesbl JucIuIuinabl. Crenudukoil maHHOW (QopMbI BeaeHUs
3aHATHS SIBJIIETCS COBMECTHash paboTa mpenojaBaTelis M CTYJEHTOB HaJ
pelLIeHUEM NPAaKTUYECKUX 3a/1a4, a caM IIOUCK BEPHOI'O OTBETA CTPOUTCS HA OCHOBE
4YepeaoBaHUsl MHAUBHUYAJbHOM M  KOJUIEKTMBHOM JieATeNbHOCTH. OlieHKa
MPOU3BOAMUTCS YEpPe3 MEXAHU3M COBMECTHOTO OOCYXKIEHHUs, COIMOCTaBIEHUS



MPEVIOKEHHBIX BapHAaHTOB OTBETOB C TEOPETUYECKUMU M HOMIIMPUYECKUMU
HAYYHBIMU 3HAHUSIMU, OTHOCSIIIUMHUCA K JaHHOU MpEeAMETHON 00mIacTH. ITO BeleT
K BO3pPAaCTaHUIO BO3MOXXHOCTEH OCYIIECTBICHUS CaMOOLIEHKH COOCTBEHHBIX
3HAHMI, YMEHUN U HABBIKOB, BBISIBJICHUIO CTYJICHTAMH «OEIbIX MATEH» B CUCTEME
CBOMX 3HAHWH, OBBILICHUIO T03HABATEIIBHOW AKTUBHOCTH.
VYHuBepcuter obecneynMBaeT y4eOHO-METOAMYECKYI0 U MaTepHalIbHO-
TEXHUYECKYI0 0a3y JJisl OpraHU3alMKi CaMOCTOSITEILHOM pabO0ThI CTYJIEHTOB.
bubnuoteka yHuBepcuTeTa 00ECIICUUBAET:
e y4yeOHBIM mpolecc HeoOXoAUMOHN JHuTepaTypol U uHpopMalmei
(kommuiekTyer OuOnMoTreuHblii  (oHA  y4yeOHOUM, METOIUYECKOH,
HAy4YHOW, IIEPUOJUYECKOW, CIPABOYHOM U  XYJOKECTBEHHOMN
JUTEpPaTYpOl B COOTBETCTBUU C YYEOHBIMH IJITAaHAMH U MPOTPAMMAMH,
B TOM YHCJIE HA JJIEKTPOHHBIX HOCUTEISX);
® JIOCTYIl K OCHOBHBIM MH()OPMAIMOHHBIM 00pa30BaTEIbHBIM PECYpPCaM,
MH(OpPMAIMOHHOW 0a3e JaHHBIX, B TOM 4ucie OuOimorpaduyueckoi,
BO3MOYKHOCTh BbIX0/a B MIHTEpHET.
JlemapraMeHT:
e oOecrneunBaeT  JAOCTYIHOCTb  BCEr0  HEOOXOAMMOIro  y4yeOHO-
METOMYECKOTO U CIIPABOYHOTO MaTepuaa;
e paspabaTbiBacT: Y4eOHO-METOAMYECKHE KOMIUIEKChl, MPOTPaMMBI,
nocoOusi, MaTepuanbl MO0 y4YeOHBIM TUCIHUILUIMHAM B COOTBETCTBHM C

denepanbHbIMU roCyaapCTBEHHBIMU o0pa3oBaTeIbHBIMU
CTaHIapTaMUu;
® METOJMYECKHME  PEKOMEHJAlMU,  T[OoCoO0us MO  OpraHu3aiuu

CaMOCTOATENbHON pabOThI CTY/IE€HTOB;
® 3aJaHMs JJIs1 CAMOCTOSITENILHOM paboThI;
e TeMbl pepepaToB U JTOKIIAIOB,;
® BOIIPOCHI K 3K3aMEHAaM U 3a4€TaM.

N3yuenue KaxI0i JUCHUIUIMHBI 3aKaHYMBAETCS ONPEACICHHBIMUA METOJaMU
KOHTpPOJISI, K KOTOPBIM OTHOCSTCS: TEKyllas aTTecTalus, 3a4eTbl M 3K3AMEHBI.
TpebGoBanus K OpraHu3alyy MOATOTOBKU K DK3aMEHAM T€ K€, UTO U MPHU 3aHATUAX
B TEUEHUE CEMEeCTpa, HO COONIONaTbCs OHU JOJDKHBI Ooiee ctporo. [lpum
NOJIFOTOBKE K 3K3aMEHaM y CTYACHTa JIOJDKEH OBITh XOPOUIMM yUeOHHK WU
KOHCIIEKT JIMTEepaTyphl, MPOUYUTAHHON MO yKa3aHUIO MpPENoJlaBaTelisi B TEUCHHUE
cemectpa. [lepBoHauanbHO ClleyeT IMPOCMOTPETh BECh MaTepuai MO CIAaBaeMOil
JUCHMIUIMHE, OTMETUTh JUIsl ceOsi TpyAHble Bompochkl. OOs3aTelbHO B HHUX
pasoOpatecsi. B 3awitoueHue eme pas3 1es1ecooOpa3HO MOBTOPUTH OCHOBHBIE
NOJIOXKEHUS,  MCHOJIb3ysl HpPH  3TOM  OMNOPHBIE  KOHCHEKTHl  JIEKLHUU.
Cucremarnueckass MNOArOTOBKAa K 3aHATUSAM B TEUYEHUE CEMECTPA IO3BOJUT



UCIIOJIB30BaTh BPEMs JK3aMEHALlMOHHOM CECCHUM Il CUCTEMAaTU3alW{ 3HAaHUU.
Ecnu B mpolecce caMOCTOATENbHONM padOThl HaJ W3YYEHHUEM TEOPETHUYECKOrO
MaTepuralia Win IPY PEIIECHUH 331a4 y CTyAEHTa BO3HUKAIOT BOIIPOCHI, Pa3pelInuTh
KOTOPBIE CAMOCTOATEIBHO HE YJAETCsl, HEOOX0IUMO 00pAaTUTHCS K MPENOAABATENIO
JUIsL TIOJIYYEHUs y HErO pa3bsICHEHUN WIM yKa3aHuil. B cBOMX BOIpocax CTYIEHT
JIOJDKEH YETKO BBIPA3UTh, B UEM OH UCHBITBIBACT 3aTPYAHEHUS, XapaKTep 3TOTO
3aTpyJHEHHUs. 3a KOHCyJIbTalMed cienyer oOpamiatbcss U B cllydae, €cliu
BO3HHMKHYT COMHEHHS B IIPABUJIBHOCTH OTBETOB HA BOIIPOCHI CAMOIIPOBEPKH.

— y4yeOHas JUCHUIUIMHA (QaKTUBHOCTh Ha 3aHATHUAX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BHUJIOB 33JaHUM, ITOCEMAEMOCTh BCEX BUIOB 3aHATHU IO
aTTECTYEeMOM JUCIUIUIMHE U Mp.);

— CTEIEHb YCBOCHUSA TEOPETUYECKUX 3HAHUM;

— YPOBEHb OBJIAJICHUS NPAaKTUYECKHMMHM YMEHUSMHM W HaBBIKAMU IIO BCEM
BUJIaM y4eOHOM paboThI;

— Ppe3yabTaThl CAMOCTOATEIBHON PAOOTHI.

AKTHUBHOCTh OOYy4aloIIEroCsl Ha 3aHATUSAX OLICHMBAETCS HA OCHOBE
BBINIOJIHEHHBIX padoT U 3a1aHuid, mpeaycMoTpeHHbIX DOC qUCIUTUINHBIL.

OueHnBaHHE TPOBOAMUTCSA NPENOAABATEIEM HE3aBUCHMO OT HAJIWYMS WIH
OTCYTCTBHSI 00yd4aromerocst (o yBaXUTEJIbHOW WM HEYBaXHUTEJIbHOW MPHUYMHE)
Ha 3aHATUU. OUEeHKa HOCHT KOMIUIEKCHBIM XapakTep W YUMTHIBAET JTOCTHIKEHUS
0Oy4arolerocss Mo OCHOBHBIM KOMIIOHEHTaM YYEOHOro Ipouecca 3a TEeKyLIUi
IIEPUOL.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHE
JUCHUIIINHBI
«IIpon3BOACTBO U pacnpeaeICHNUE NEKTPUIECKOU SJHEPTUH IIEKTPOCTAHLIA

JUtst mpoBeneHusl UCCaeqOBaHuil, CBA3aHHBIX C BBIIOJHEHHEM 3aJaHUs IO
OpaKTHKE, a TaKxke JUIsi OpraHu3aldd CaMOCTOATEIbHOW paboThl CTyAEHTaM
JOCTYIHO cClieAyroliee JabopaTopHoe 00OpyJdoBaHHE U CIIEHUATU3UPOBAHHBIC
KaOMHETBI, COOTBETCTBYIOIIME JCHCTBYIOIUM CAaHUTAPHBIM U MPOTHUBOMOKAPHBIM
HOpMaM, a TaKkke TPeOOBaHUSIM TEXHUKHU O€30MaCHOCTU NIPU MPOBEACHUHN YUeOHBIX
Y HAy4YHO-TIPOM3BOJICTBEHHBIX padoT:



HaumenoBanue
000pyI0BAHHBIX MMOMeEIIeHUi
M NOMEILIeHUI 1151
CaMOCTOSITEIbHOH PabdoThI

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Yuraneusie 3a161 HayuHoii
oubmanorexu J[BOY ¢
OTKPBITBIM JOCTYTIOM K (hOHIY
(xopmyc A - ypoBens 10)

Momno6sox HP ProOrme 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb nocryna B Marepuer 500 Mout/cexk.

PabGoune mecta 1151 JIFO/ICH C OrpaHHYCHHBIMU
BO3MOXHOCTAMHU 3JO0POBbs OCHAICHBI AUCIIJIICAMUA U
npuHTepamu bpaiisst; 000py0BaHbI: MOPTATUBHBIMU
YCTpOﬁCTBaMH JJIA YTCHUA IIJNIOCKOIICYaTHBIX TCKCTOB,
CKaHUPYIOIIUMH U YUTAIOIIMMHU MaIlliHAMHI
BUICOYBEIHUUTEIIEM C BO3MOXKHOCTHIO PETYJISIIUH [IBETOBBIX
CMEKTPOB; YBEIUYNBAIOIIUMHU dJICKTPOHHBIMH JTyTIAMHU U
YJIBTPA3BYKOBBIMU MAPKHUPOBIIMKAMHA

MynsTuMeanitHas ay iuTOpus
E933, E934, E433

npoektop 3-chip DLP, 10 600 ANSI-im, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm,
16:10 ¢ 3:1. npUBOOM; KPEIJICHUE HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccnonansuas XXK-nanens
47", 500 Kn/m2, Full HD M4716CCBA LG; noacucrema
BUJICOMCTOYHUKOB JJoOKyMeHT-Kamepa CP355AF Avervision,
MOJICUCTEMA BHICOKOMMYTAIIUU; TIOJICUCTEMA
ayJIMOKOMMYTAITUHU ¥ 3BYKOYCHJICHHS,;, ITOICHCTEMA
WHTEPAKTUBHOTO yrpaBieHus; 6ecripoBoanbie JIBC
oOecrniedyeHbl cucTeMoil Ha 6a3e Touek goctyna 802.11a/b/g/n

2x2 MIMO(2SS)

B nensix obecneuenus crielUalibHBIX YCIOBUN 00yUYeHUsI HHBAIUIOB U JIUII C

OTrpaHMYEHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHua 000py10BaHBI

naHgycamu, JudTamu,

INOABCMHUKAMH, CICOUAIIM3UPOBAHHBIMHU  MCCTAMMU,

OCHAIlICHHBIMH TyaJICTHBIMHU KOMHaTaMH, TaOIMYKaMH I/IH(bOpMaI_II/IOHHO'

HABUTAIMOHHOM TMOJIEPKKH.




IIpunoxenue 1

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
DdenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEKICHHE BBICIIIETO 00pa30BaHHUs

«/laibHEeBOCTOYHBIH (peepaibHbI YHHBEPCUTET»
(ABDY)

HNOJIMTEXHUYECKHWI HUHCTUTYT (LLIKOJIA)

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJBHOM
PABOTHI OBYUYAIOLINXCA
no aucuuiuinie «IIpou3BoaAcTBO M pacnpeeieHue JIeKTPUIECKON IHEPTUHI
JIEKTPOCTAHIUID)
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Marucrepckas nporpamMmma «Opranu3anus 1 yrpaBieHUE UHKUHUPUHTOM
TEITIOPHEPTETHUECKUX CUCTEM
dopMa MOJArOTOBKHU: OUHAS
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 0 TUCHUILINHE

Ne Jara/cpoxkn Bua camocrositebHOM IIpumepHbie ®opma
1/ | BbINOJIHEHHSA padoThI HOpPMbI BpeMEHH KOHTPOJIA
HA BbINOJHEHHE

N/3. «Pacuer napameTpoB
ANEKTPUUYECKON CXEMBbI

1 2 ceMecTp 3aMeIeHHs] JIMHUHA 14 I1P-11

AIIEKTponepeaaun u

TpaHcGpopMaToOpOB»

NN3. «Pacuer norepb
MOIIHOCTH U AJIEKTPOIHEPTUU

2 2 cemecTp 14 I1P-11
B DJIEMEHTaX JJICKTPUUECKUX
ceren»
N/3. «Pacuer notepb
3 2 ceMecTp HaIPsDKEHUS B DJIEMEHTAX 14 I1P-11
ANEKTPUUYECKUX CETEI»
4 2 cemectp N/3. «Pacuer TokoB 14 p-11

KOpPOTKOTO 3aMbIkaHusi B CC»

Marepuansl Jjisi cCaMOCTOATEIbHOM pabOThl CTYJIEHTOB MOJTOTOBJICHBI B BUJIE
WHJMBUAYAJIbHBIX 3aJaHui 1o kaxaomy pazaeny PIIY]] (oOpa3iubl BapuaHTOB
npeactasienbl  [lpunoxenun 2). Ilomneiii kommnekt W3 xpanutca B
JlenaprameHre.

Jnst pacuéroB u odopmienus N3 ucnonb3yrorcs mporpammel: World,
Excel, Vizio, MathCAD, Mathlab.

XapakTepucTHKa 3aJaHUH JISI CAMOCTOSATEIbLHOI PadoThI CTYIEHTOB 1
METOANYECKHEe PEKOMEHIALMHU 110 UX BbINOJHEHUIO

[lesb HMHAMBUAYAIBHBIX JOMAIIHUX 33aJaHUA — Pa3BUTHE HABBIKOB
CaMOCTOSITEIILHOI'O MBILIJIEHUS IIPY PELIEHUH HH)KEHEPHBIX 3a/1a4.

WuauBuayanbHbIE JOMAIIHUE 33/1aHUE TPECTaBIsIeT cO00M KOMIUIEKT 3a/1a4
IO BJIEKTPUYECKUM CETSIM M BKJIKOYAET 3aJa4M 0 ONPEACICHUIO NapaMETPOB CXEM
3aMENIEHNs OCHOBHBIX J3JIEMEHTOB JJIEKTPUYECKHX CETEH, PACUETHBIX HATPYy30K
y3JI0B, DPAcCyeTy YCTAHOBUBIIUXCA PEXKUMOB PpAa30MKHYTBIX pPa3BETBICHHBIX
DJIEKTPUYECKUX  CETEH, MPOCThIX 3aMKHYTBIX CETE€H, CETEed Ppa3IM4HOMU
KOH(UTYpalKu, CeTel ¢ HECKOJbKUMU HOMHUHAIBHBIMU HANPSHKEHUSIMU, BBIOODY
otBetBieHuil PITH tpanchopmaTopoB v TUHEHHBIX PEryIsTOPOB.




TpeOoBaHus K npeacTaBjeHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadoThI

Pe3ynbpTatel caMOCTOSITENBHON pabOThl CTYACHT BBINONHSIET B BUAC
INUCBMEHHOTO OTYE€Ta, COAEPXKAILEro MOSICHUTEIbHYIO 3alucKy o0beMoM 4-5
ctpanul opmara A4, 000CHOBBIBAIOILYIO IPUHATHIC PEIICHNUS, U TJIaBHYIO CXEMY
AIIEKTPUYECKUX COEIMHEHUH, CXEMY D3JIEKTPOCHA0KEHHS COOCTBEHHBIX HYXI U
BTOPUYHBIX LIETIEH.

W3noxeHne B MOSCHUTEIBHOM 3alKCKE JOJDKHO OBITh CKAaTbhIM, SCHBIM U
CONMPOBOXKAATHCS  (opMynamMH, LU(PPOBBIMU JaHHBIMH, cxeMamu. LludpoBoi
MaTtepual Heo0X0IUMO O0(hOPMIISATH B BUJIE TAOJIHII.

Matepuail npeAcTaBIsIeTCs B CIEYIOIEN TIOCIEI0BATEIBHOCTH:

e TUTYJbHBIN JIUCT;

e 3ananue Ha 1]I3;

e Marepual I10 TEME UHAUBUAYAJIbHOTO 3aJaHus;

e 3aKJIIOYECHUE;

e CIIMCOK MCIOJIb30BaHHBIX HCTOYHHUKOB;

o TIPUJIOKEHUS.

Marepuanbl  MOSCHUTENBHON  3alMCKM  JOJDKHBI  OBITh  H3JIOKEHBI
IIOCJIEIOBATEIBHO, JIAKOHUYHO, JIOTMYECKH CBs3aHbl. [losCHUTENbHAs 3amucka
BBITOJIHAETCS] HA KOMITBIOTEpE Ha OJHOU cTopoHe Jucta popmara A4. Tabnuuel u
CXE€Mbl MOTYT OBITh BBINIOJIHEHBI Ha JINCTaX MHOTO (hopmara, HO JOJKHBI OBITH
aKKypaTHO CJIOkEHBI o Gopmaty A4.

TuTynbHBIM TUCT HE HyMepyeTcsa. Ha cienyromem JIHCTe CTaBUTCS HOMEP
«2». Homep mpocrapiserca apaOCKUMH LHUPpaMH B HIKHEM MPABOM YLy
CTPAHMIIBI.

JlonmyckaeTcsi MICIIOJIb30BaHUE IBETHBIX PUCYHKOB, CXEM U JUATPAMM.

Texkct odopmisieTcss B COOTBETCTBUM C TPEOOBAaHUSMHU JIEJIOMPOU3BOJICTBA,
nevyataercst uepe3 1,5 uHtepBana. CBepxy cCTpaHHMIlbl JenaeTcs oTcTyn 20 mw,
cieBa — 25 MM, copaBa — 15 mm, cHu3y — 20 MM. AO3aliHble OTCTYIIBI JIOJKHBI
OBITH PaBHBI 5 3HAKaM.

TekcT nomKeH ObITh pa3esieH Ha pa3jielibl U MoJpa3/ieibl (3arojloBKU 1-ro u
2-r0 ypOBHEW), B ClIy4ae HEOOXOJUMOCTH — MYHKThI, MOJMYHKTHI (3ar0JIOBKH 3-TO
U 4-TOo ypoBHEi). 3arojloBKH JOJKHBI OBITH CPOpPMYIHpPOBaHBI KpaTko. Bce
3aroJIOBKH UEPAPXUYECKU HYMEPYIOTCS.

OcHoBHOM TekcT cneayer Habupare mpudptom Times New Roman c
OOBIYHBIM HAu€pTaHWEM. 3aroJIoBKM 1-ro u 2-ro ypoBHEH cienyeT HabupaThb C
HOJy’)KUPHBIM HAuy€pTaHUEM, 3arojloBKU 3-ro0 U 4-ro ypoOBHEHl — OOBIYHBIM.



Ha3Banusi pucyHkoB u Tabuuil peKoMeHIyeTcss HalOupath 12 mpudrtom c
MOJTY>KUPHBIM HAYEPTAHUEM.

PI'P sgBngercs oOmHOM U3 COCTABIAIOIIMX MTOTOBOM aTTECTAallMd 11O
nucturuinee «lIpoekTupoBaHne CTPYKTYPHOU CXEMBI JJIEKTPOCTAHIIAN).

KpHTepI/II/I OII¢HKH BBIINNOJITHCHUSA CaMOCTOSITEJIbHOM paﬁoTLI

- 10-9 OGannoB BBICTABISETCA CTYJEHTY, €CJIU CTYJECHT BBINOJIHWI BCE
NYHKTHI pacuéTHo-rpaduyeckoro 3aaanus. DakTuyeckux OmuOOK, CBSI3aHHBIX C
MOHUMaHUEM TpoOJIeMbl, HET; rpadudecku padota odopmiieHa npaBuiabHO. [Ipu
3alIUTe CTYACHT OTBEYAECT HAa BCE BOMPOCHI IIPETIOaBaTEISI.

- 8-7 - GamnoB — paboTa BBHIMOJIHEHA TMOJHOCTHIO; JOMyIIeHO He Ooinee |
OmMOKU TMpU BBIOOpPE W MPOBEPKE OOOPYAOBaHUS WJIM  OJHA-IBE OLIMOKU B
opopmiieHnu padoTel. [lpu 3ammTe CTyAEHT OTBEYaeT HAa BCE BOMPOCHI
IpernoaaBaTels.

- 7-6 6a1 — paboTa BBINIOJIHEHA MMOJHOCTHIO. JlonmyiieHo He 6os1ee 2 omuboK
B pacuétax PI'P nmu opopmnenun padotsl. [Ipu 3ammre cTyJeHT HE OTBEYaeT Ha
1-2 Bompoca npenojgaBaTeis.

- 6-5 6amoB - Paborta BeimonHeHa. JlomyiieHo Tpu uinu 6osee Tpex OmmooK
B pacuérax, B opopmieHnnn paboTel. [lpu 3ammure cTyAaeHT He oTBeuaeT Ha 2-3
BOTIpOCA MPEno1aBaTesl.



IIpunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTENBbHOE YUPEKICHHE BBICIIIETO 00pa30BaHHUsI
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JIEKTPOCTAHIUID
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MacnopT

(l)OHIla OIICHOYHbLIX CPEACTB
o TMCIOMIIJIMHE «HpOHZ}BOHCTBO H pacnpeaeicHnue 3JIeKTpI/I‘IeCKOﬁ IHEPTUMN

3JIEKTPOCTAHI D)
Tum 3amay Kox u HaumenoBanue
npodecCuOHATBLHON Kon n HauMeHoBaHME HHAUKATOpa
KOMIIETEHIIUU JIOCTHKEHUS] KOMIIETEHIIUU
(pe3yJIbTaT OCBOCHUS)
Crioco0eH K
OCYIIECTBIICHUIO
MPOU3BOJACTBEHHOTO [IK-3.1 Ocymectausier
KOHTPOJISL COOJTIOICHHUS MIPOU3BOJICTBEHHBIN KOHTPOJIb
TpeOOBaHM I1K-3 cobuoieHns TpeOoBaHUI
MIPOMBIIIIIICHHOM MIPOMBIIIUICHHOM 0€3011acCHOCTH Ha
0€30MacHOCTH Ha OTMIACHOM OMACHOM MPOU3BOACTBEHHOM OOBEKTE
MIPOU3BOJICTBEHHOM
00BeKTE
CrnocobeH K OpraHu3aIfu u ITIK-5.1 CriocoGeH opraHu3oBaTh
NPOBE/ICHUIO MEPONPUATHI 11O MEPOIPUATHUS 110 YIPABICHUIO
YHOpPaBJICHUIO JKCIUTYaTallMOHHOTO U PEMOHTHOI'O
SKCIUTyaTallMOHHOT'O U HepCOHaﬂa OITACHOTO
PEMOHTHOTO Tiepeotaa MIPOU3BOJICTBEHHOTO 00BEKTa
OITaCHOTO TIPOU3BOICTBEHHOTO ITK-5 TK-5.2 CriocoBem I
oOBekTa ’ POBCCTH
MEPOTPUSTHS MO YIPABICHUIO
AKCIUTYaTaIlMOHHOTO U PEMOHTHOTO
MepcoHalia OacHOro
IIPOU3BOJICTBEHHOTO0 00BEKTa

KO,[[ 1 HAUMCHOBAHUC NHAUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HaumeHnoBaHMe nokas3artesist OLleHUBAaHUS
(pe3ynbTara 00y4eHus: N0 JUCIHUIINHE)

[TIK-3.1 OcymectBnsier
MIPOU3BOJICTBEHHBIN KOHTPOIIb
cobmoienns TpeboBaHUH
MPOMBINIJICHHON 0€30MacHOCTH Ha
OITACHOM TIPOU3BOJICTBEHHOM
00BEKTE

3HaeT Kak OCyIeCTBUTh IPOU3BOJCTBEHHBIN KOHTPOJIb
colOuroieHHst TpeOOBaHUI MPOMBIIIUIEHHON 0€301acCHOCTH
Ha OIaCHOM NPOU3BOJICTBEHHOM

YMeeT oCymecTBUTh TPOU3BOCTBEHHBIN KOHTPOIh
coOroieHnst TpeOoBaHUHM TPOMBITIUIEHHON O€30MTaCHOCTH
Ha OMAaCHOM MPOWU3BOICTBEHHOM

Brnaneer MeTojaMu OCyIIECTBIIEHUS IPOU3BOJCTBEHHOTO
KOHTPOJISl COOITI0/ICHUsI TPeOOBAHHM MTPOMBIIITIEHHON
0€30I1aCHOCTH Ha OIACHOM ITPOU3BOICTBEHHOM

[1K-5.1 CniocobeH opranuzoBaTh
MEpOIPUATHS IO YIIPABICHHUIO
HKCIUTYyaTallMOHHOTO U PEMOHTHOTO
HiepcoHaja OrMacHoOTo
MIPOM3BOJICTBEHHOTO 00BEKTA

3HaeT KaK OpraHnu30BaTb MCPONPHUATHUA 11O YIIPABJICHHUIO
OKCILTYaTalMOHHOT'O U PEMOHTHOT'O IIEPCOHAJIa OITaCHOI'O
ITPOU3BOJACTBCHHOI'O 00BeKTa

YMeeT oprannu30BaTh MEPOIPHUSTHS 110 YIIPABICHUIO
9KCILTYaTal[MOHHOTO M PEMOHTHOTO TIEPCOHAJIA OMTACHOTO
MTPOM3BOJICTBEHHOT'O0 0OBEKTA

Bnaneer MmeTonamu opranu3aiuyd MEPOIPUSITHS TIO
yIPaBIEHUIO IKCIUTYaTAl[MIOHHOTO U PEMOHTHOTO
MepCcoHaAIa OMACHOTO MTPOU3BOJICTBEHHOTO 00BEKTa




KO,Z[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HanMeHnoBanwue mokasarens OlleHUBaHUS
(pe3yspraTa 00y4YeHUs 10 TUCIUILIMHE)

[TK-5.2 CriocoGeH mpoBecTH
MEPOIPHATHS 10 YIIPABICHHIO
IKCILTYaTallMOHHOTO U PEMOHTHOT'O
HIepCcOHalIa OMACHOTO
IPOM3BOJICTBEHHOTO 00BEKTa

3HaeT KaK MPOBECTH MEPOIPUATHUS 10 YIPABICHUIO
IKCIUTyaTallMOHHBIM M PEMOHTHBIM [IEPCOHAIOM OIIACHOTO
IPOU3BOJICTBEHHOTO 00BEKTa

YMeeT npoBecTd MEPOIPUATHS 110 YIIPABICHUIO
SKCIUTyaTallMOHHBIM U PEMOHTHBIM IEPCOHATIOM OIACHOTO
MIPOU3BOJICTBEHHOTO0 00BEKTa

Buianeer meronamu npoBeIeHUs MEPOIIPUATHSA 110
YIIPABJICHUIO KCILTyaTallUOHHBIM U PEMOHTHBIM
NIEPCOHATIOM OIACHOT'O IPOU3BOJACTBEHHOIO 00BEKTA

KOHTpOJIb HOCTHIKRCHUSA ueneifl AUCHUITIINHBI

OneHoyHbIe CpeaCTBA -
KonTponupyembie Koapl 1 3Tamnst
Ne HAaUMEHOBaHUE
MOJTyJTH/ pa3eiibl / (dhopMupoBaHHS —
n/m . TEKyIUH MIPOMEXYTOYHAS
TEMBI JIUCITUTUINHBI KOMIIETEHIIHH
KOHTPOJITb aTTecTanus
Paznen 1. DnemenTsl 3HAeT vVO-1 Bompocsr 1-14
sneKkTpodHepreTndecko | IIK-3 | ymeer I1P-1
1 U CUCTEMBI U UX BJIA/ICET TIP-11
[1apaMmeTpbl 3HaeT YO-1
[IK-5 | ymeer I1P-1
BJIAJIEET I1P-11
Paznen 2. Pesxxumbl 3HAeT YO-2 Bomnpocsr 15-27
paboThI OIIK-3 | ymeer I1P-1
) AJIEKTPOIHEPTETUUECCKU BJIajceT I1P-11
X CUCTEM 3HaeT YO-2
[IK-5 | ymeer I1P-1
BJIaJIEET I1p-11

IIkana oueHUBaHUA YPOBHS C)OPMHUPOBAHHOCTH KOMIIETEHIIUI

Koa n popmysmposka Jrtansl GOpMUPOBAHMSA KPHUTEPUH Iloxazarenn
KOMIIETeHIIHH KOMIETeHIHU
MMK-3.1 OCHOBHEIE 3HaHKWe OCHOBHBIX Mozxket naThb
' 6 TIPHUHITUITEL MPHUHITUTIOB onpezesieHue
CIIOCOOHOCTRIO K OCYULIECTBIICHUS OCYILECTBIICHUS OCHOBHBIX IIPUHIIUIIOB
OCYHICCTBJICHUIO TIPOU3BOJICTBEHHO | MPOU3BOCTBEHHOTO OCYIIECTBIICHUS
IMPONU3BOJACTBECHHOI'O 3HACT IO KOHTPOJISA KOHTPOJIA MIPOU3BOJACTBEHHOTO
COOII0IEHUS coOmIoIeHus KOHTPOJISI COOJIFOAEHHUS
KORTPOIA (nopoross! T e6OBl:1HI/H71 1| G6OB22.HPII>'I T e6gBaHm71 :
cobITI0IeHHS it yposens) | © .| ™ 3 p y
6 . TIPOMBITIIIIEHHON MIPOMBIIIITICHHON MIPOMBIIIITIEHHON
TpCOOBaHNH 0Oe30macHOCTH Ha | 0€30IacHOCTH Ha 0€e301IacHOCTH Ha
IPOMBIIIJICHHOH OIIaCHOM OIIaCHOM OITaCHOM
0€30I1aCHOCTH Ha NPOU3BOJICTBEHHO | IIPOMU3BOACTBEHHOM TIPOU3BOJICTBEHHOM
ONAaCHOM M 00BEKTE 00BEKTE 00BEKTE
[POM3BO/ICTBEHHOM yMeeT IIpumensts YMeHue IPUMEHATh B | YMEET peliath 3a1a4u
6 (mpon- OCHOBHbBIE pacuerax OCHOBHbIE C IPUMEHEHUEM
OOBCKTC BHHYTHIi) TIPHUHITUITBL TPUHIHIIBI OCHOBHBIX IIPUHIIUIIOB




OCYLIECTBIICHUS OCYILECTBIICHUS OCYLIECTBIICHUS
MIPOU3BOJICTBEHHO | MPOU3BOACTBEHHOIO | MPOU3BOJACTBEHHOTO
T'0 KOHTPOJIS KOHTPOJIA KOHTPOJISI COOJTFOICHUS
coOunroeHus coOuoieHust TpeboBaHuit
TpeboBaHuit TpeOoBaHuUit MIPOMBIIIJIEHHOMN
MIPOMBIILICHHOM MIPOMBIIIIJICHHON 0e30MacHOCTH Ha
Oe3omacHOCTH Ha | 0e30macHOCTH Ha OITacCHOM
OTTaCHOM OTTaCHOM MIPOU3BOJICTBEHHOM
MIPOU3BOJICTBEHHO | IPOHM3BOACTBEHHOM 00BeKTe
M 00BEKTe 00BEKTE
IIpuemamu Bnageer npuemamu Bnageet npuemamu
OCYIIIECTBIICHHS OCYIIECTBIICHHS OpTaHU3aINH IPU
MIPOU3BOJICTBEHHO | MPOWU3BOACTBEHHOTO OCYIIECTBIICHIH
r'0 KOHTPOJIS KOHTPOJIA MIPOU3BOJCTBEHHOTO
Brazeer COGJ‘IIOI[CHI/{)I CO6J‘IIOI[€HI/£H KOHTPOJIS cu()6moz[eHm
. TpeboBaHUit TpeboBaHuUit TpeOoBaHUi
(BBICOKHIA) . N N
MIPOMBIILICHHOM MIPOMBIIIIIEHHON MIPOMBIIIITIEHHON
0e30macHOCTH Ha | 0€30MacHOCTH Ha 0e30MacHOCTH Ha
OTIACHOM OTIaCHOM OTIaCHOM
MIPOU3BOJICTBEHHO | IPOHM3BOACTBEHHOM MIPOU3BOJICTBEHHOM
M 00BEKTE 00BeKTe 00BeKTe
OCHOBHEBIE 3HaeT OCHOBHBIE Crioco0eH narh
TIPUHITUIIEL TIPUHITAIIEI OTIpeIeIeHUs
OpraHU3aINd OpTaHU3aINH OpraHU3aIIH
MEPOMNPUATHI 10 | MEPOIPUITUIA 1O MEPONPUATHI 110
3HaeT YIpaBIECHUIO YIIPaBIECHUIO YIPaBICHUIO
(TIOpPOTOBBI | AKCIUTYATAI[MOHHO | SKCIUTyaTallUOHHOTO | AKCIUTyaTaIllMOHHOTO U
Ul ypOBEHB) | TO ¥ PEMOHTHOTO | ¥ PEMOHTHOTO PEMOHTHOTO
nepcoHana MepcoHaia OMacHOTO | MepCcOHaja OMacHOTro
OTIACHOTO MIPOU3BOJICTBEHHOTO MIPOU3BOICTBEHHOTO
HPOU3BOJCTBEHHO | 00bekTa o0BeKTa
ro o0beKTa
IIK-5.1 Hcnonws3oBath YMenne YMeer 000CHOBATH
CIIOCOOHOCTBIO MIPUHIIATIBI HCIIOJIB30BaTh HCII0JIb30BaHUE
OpraHu30BaTh OpraHu3aluu OCHOBHBIC IPUHIUTIBI | MIPUHITUIIOB
MEpOTNPHUATHS TI0 MepONpUATHii 0 | OpraHH3auun OpraHu3alul
YIIPABIEHAIO yMeeT YIpaBICHUIO MEPOIPHUATHIA TIO MEpOIPHUATHIA TIO
(mpon- AKCILTyaTalHOHHO | YIIPaBICHHIO YIpaBICHUIO
OKCILTyaTallHOHHOTO BUHYTHIH) | TO M PEMOHTHOTO | KCIUTyaTallHOHHOTO | AKCIUTYaTaIllMOHHOTO U
" pCMOHTHOTO nepcoHana U PEMOHTHOT'O PEMOHTHOTO
nepcoHajia onmacHoro OITacHOI'0 MepcoHajia ONIAaCHOI0 | MEpCOHaa OMacHOro
IPOU3BOCTBEHHOTO MIPOU3BOJICTBEHHO | MPOM3BOJACTBEHHOTO MIPOU3BOJICTBEHHOTO
OOBEKTA ro o0beKTa o0bekTa o0bekTa
IIpuHuunamu Bnanenue meronamu | Branmeer mpuemamu
yIpaBICHU YIpaBICHUSL yIpaBJICHUS
opraHusanuei opraHuzanuei opranusarei
MEPONPUSATHHA IO | MEPONIPUATHUH 10 MEpONPUATHH TO
Braneer YIpaBJICHUIO YIPaBJICHUIO YIPaBJICHUIO
(BbICOKH) 9KCIUTyaTalHOHHO | 3KCIUIYAaTAIlHOHHOTO | 3KCILTYaTallHOHHOTO U
IO U PEMOHTHOT'O | ¥ PEMOHTHOTO PEMOHTHOTO
repcoHana MepcoHaa OTIACHOTO | MepPCOHaja OMacHOTO
OTIACHOTO MIPOU3BOJICTBEHHOTO MIPOU3BOJICTBEHHOTO
MIPOU3BOJICTBEHHO | 00BEKTa 00BeKTa
ro o0beKTa
MK-5.2 OCHOBHEIE 3HaeT OCHOBHBIE CriocobeH 1ars
TIPHUHITUITBL TIPUHIHITBI oTpeieNIeHuUs
CIIOCOOHOCTBIO MIPOBEACHUS TIPOBEICHUS TIPOBEACHUIO
IpOBECTH 3HaeT MEpOIPUATHH 110 | MEPONPUSATHIT 11O MEpOIPUATHH 110
MEPOIIPUATHS 110 (TIOpOTOBBI | YIPABICHUIO YIPaBJICHUIO YIOPaBJICHUIO
YIPaBICHUIO 1 YPOBEHb) | IKCILTYyaTAllHOHHO | SKCIUTyaTAlMOHHOTO | AKCIUTyaTal[MOHHOTO U
9KCIUTyaTALHOHHOTO 0 U PEMOHTHOT'O | ¥ PEMOHTHOTO PEMOHTHOTO
nepcoHaia MepcoHaa OMacHOro | MepcoHaja ONacHOro
1 pEMOHTHOT'O OITacCHOTO MIPOM3BOJICTBEHHOTO | TIPOM3BOJICTBEHHOTO




nepcoHala OnacHoro TIPOU3BOACTBCHHO o0bekTa o0bekTa
IPOM3BOJICTBCHHOTO ro oGbekTa
Hcnonp3oBath YMmenue VmeeT 060CcHOBATE
00BEKTA
TIPUHIIMUIIBI HCII0Jb30BaTh HCIIOJIb30BaHUE
MPOBEICHUS OCHOBHBIE MPUHIUIBI | PUHIUIIOB
MEPOTIPUATHI 110 MIPOBEJICHUS MIPOBEICHUS
yMeeT YIpaBIECHUIO MEPOTIPUATHI 1O MEpPOTIPUITHIA 110
(mpon- SKCIUTYyaTallMOHHO | YNpPaBICHUIO YIPABIICHUIO
BHHYTHIi) IO ¥ PEMOHTHOI'O | 3KCIUIyaTallMOHHOTO SKCIUTYyaTallMOHHOTO U
nepcoHana U PEMOHTHOI'O PEMOHTHOTO
OITaCHOT'O [IEPCOHANIa OMACHOTO | MEpPCOHaja ONacHOTO
MIPOU3BOJICTBEHHO | IPOU3BOACTBEHHOI'O TIPOU3BOJICTBEHHOTO
ro 00bEKTa o0beKTa o0BeKTa
[Ipunnunamu Bnagenue meronamu | Bnaneet npuemamu
yIpaBieHUs yIIpaBJICHUS yIpaBlICHUS
HpOBe[[eHI/IH HpOBC}leHI/Iﬂ HpOBeI[eHI/I}I
MEPOINPUATUI 10 | MEPOIPUIATHHN 110 MEpPOIPUATHI 110
Brazeer YIpaBIECHUIO YIIPaBIECHUIO YIPaBIEHUIO
(BbICOKHiH) SKCIUTYyaTallMOHHO | AKCIUTyaTallHOHHOTO 9KCILTYyaTal[MOHHOTO U
TOu pCMOHTHOFO nu peMOHTHOFO peMOHTHOFO
nepcoHana MepCOHaNa OMACHOTO | MEepPCOHaja ONacHOTro
OITaCHOT'O MIPOU3BOJICTBEHHOTO TIPOU3BOJICTBEHHOTO
MIPOU3BOJICTBEHHO | O0BeKTa o0BeKTa
ro 00beKTa

MeToauueckue MaTepHualbl, ONIpeaC/IAIOIIUE NIPOUECAYPHI OLICHUBAHUA

pe3yabTaToB OCBOCHHUA TUCHUIIJIMHDBI

Texkymasi arrecraumsi CTyAeHTOB. Tekyllas arrecTtalusi CTYJIEHTOB IO

muciumiinHe  «IIpou3BOACTBO M paclpeneseHUe d3JIEKTPUUECKOH JHEepruu
AIIEKTPOCTAHIIMI» TMPOBOIUTCS B COOTBETCTBUHU C JIOKAJbHBIMA HOPMATHBHBIMU
aktamu JIBD®Y u sBisieTcs 00s3aTeNbHOM.

Texymas arrtectanus mo aucuumimHe «[IpounsBomcTBO M pacmpeneneHue
DIIEKTPUYECKONW SHEPTUU DJCKTPOCTAHIINI» MPOBOIUTCS B (pOopMe KOHTPOJBHBIX
MeponpuaTuii (YCTHOTO OIpoca, 3allUThl UHIWBUAYATBHBIX JTIOMAITHUX 3aJIaHUH,
TECTUPOBAHMS) TIO OLICHUBAHUIO (PAaKTUUYECKUX PE3YyJIhTATOB OOYUYEHHS CTYICHTOB
U OCYILIECTBIISIETCS BEAYIIUM IpernogaBaTesieM.

OObeKTaMu OIICHUBAHUS BBICTYTIAIOT:

- ydeOHas JUCHUIUIMHA (aKTUBHOCTH Ha 3aHATHIX, CBOEBPEMEHHOCTH
BBITIOJTHEHHSI PA3IMYHbBIX BUOB 3aJaHUM, TTOCENIAeMOCTh BCEX BUIOB 3aHATUN TIO
aTTeCTyeMOM JUCIUIUIMHE);

- CTENEHb YCBOEHUS TEOPETUUECKUX 3HAHUIA;

- YpOBEHb OBJAJCHHS MPAKTHUYCCKUMU YMEHMSIMH M HABBIKAMH IO BCEM
BUJaM y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSITEIHHON pabOTHI.

Kaxnomy 0OBEKTY OLICHMBAaHUS IPUCBAUBAETCS
CocraBnsieTcs: KaJeHAApHBIN IJIaH KOHTPOJIBHBIX MEPONPUITHI M0 TUCUUILIUHE U

BHeceHust JnaHHbix B APC. [lo oOkKoHuaHuMM ceMecTpa CTYIEHT Habupaer

KOHKPETHBIH  OaJl.



OIPEJIETICHHOE KOJUYECTBO O0aioB, KOTOpPbHIE MEPEeBOJATCA B MATHUOATUIbHYIO
CUCTEMY OLICHKH.

IIpomexxyTroyHasi arrecrauusi CTyAeHTOB. lIpomexyrouyHas arrecranus
CTYIEHTOB MO aucuuIuinHe «IIpou3BOACTBO M pacnpencieHue SIEKTPUYECKON
DHEPIUM BJEKTPOCTAHIMI» TPOBOJUTCA B COOTBETCTBHM C JIOKaJbHBIMHU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeIbHOM.

CornacHo yudebnomy miany OC BO JIBOY Bugom mnpomexxyTO4HOH
arrectali 1no aucuuiuinHe «IIpom3BOACTBO M pacnpenesieHHe 3JIEKTPHYECKON
DHEPI'UM JJIEKTPOCTAHUMI» MPEAYCMOTPEH 3a4eT, KOTOPBIA MPOBOAUTCS B YCTHOU

dbopwme.

OLHEHOYHBIE CPEACTBA JUJIA TEKYIIEI'O KOHTPOJIA

YO-1 CobecenoBanue
Bomnpock! o Temam/pasiesiamMm TUCIUTIIUHBI

Pazgeu 1. DjeMeHTBI 3JIEKTPOIHEPIreTHYECKON CHCTEMBbI M UX IMapaMeTpbl

1. Kakoe HampsikeHUE Ha3bIBAIOT HOMHUHAJIBHBIM HampsokeHuem? Psn
HOMUHATBHBIX HATPSDKCHHM.

2. Kak BbrIOMpaeTcss HOMUHAIBHOE HAMPsHKEHUE CeTh?

3. TpeboBanus, npeabIBIsIEMbIE K ITEKTPUISCKUM CETSIM.

4. Kaxk yuutbiBaeTcsi TpeOyeMblil ypOBEHb HAJICKHOCTH AJIEKTPOCHAOKEHUS
IIPU BBIOOPE CXEMBI DJIEKTPUUIECKOMN CETH?

5. Kareropuu norpedureneii o CTENEeHN HAJEKHOCTH IJIEKTPOCHAOKEHNS.

6. I'paduxu Harpysku.

7. Jns gero nenaercs pacuieryieHue mpoBooB (a3bl?

8. Cxewma 3amemenust BJI (KJI). ®uznueckuii CMBICT COCTABIISIONTUX CXEMBbI
3aMeIICHHUS.

9. TloscHure ¢u3MUecKUid CMBICI WHAYKTHBHOrO comnpoTuBieHus BJI u
TpaHchopmartopa.

10. YeM oTnHMyarOTCs TapamMeTpbl CXEMbl 3aMEIICHUS] TOBBIMIAIONIECTO |
MOHIKAIOLIEro Tpanchopmaropa?

11. Yro moHUMAIOT MO TPAHCIIO3UIIMEH MPOBOJIOB M MPEIyCMaTPUBACTCS JIN
OHa B ITPOEKTE?

12. Cxema 3amenieHuss JABYXOOMOTOYHOTO TpaHcpopmaTopa — KaKUM
(bU3MYECKUM SIBIICHUSIM COOTBETCTBYIOT €€ 3JIEMEHTHI?

13. Cxema 3amMerieHus TpeXoOMOTOYHOTO (aBTO) TpaHCchOopMaTopa.

14. 3apsianas MmoutHOCTh BJI. @H3nyeckuil CMBICH, paCUE€THOE BBIPAXKEHUE.



15. [lenp mpoBeicHUS OMBITOB “XOJOCTOr0 X0/4a” U “KOPOTKOTO 3aMbIKaHUs
TpanchopmaropoB. Kak  ompemenuTs  mapaMeTphl  CXEMBI  3aMEIICHUS
TpaHchopMaTopa 1Mo ero NacnopTHHIM JaHHBIM?

16. Meronuka BeIOOpa TpaHCHOPMATOPOB HA MOACTAHITUSAX.

17. Ilanenuie u MoTepst HAMPSHKEHUS HA YYACTKE CETH.

18. BekTtopHasi quarpaMMa HamnpsbKeHUW M TOKOB y4acTKa 3JIEKTPUYECKOM
CETH.

19. Onpenenenue noreps MomHocty B JIDII u Tpanchopmaropax.

20. MeTonp! onpeeneHus MOTePhb AICKTPOIHEPTUH.

21. Yto Takoe BpeMsi MaKCUMAJIbHBIX TIOTEPH?

22. MeTonpl CHIKCHHS TIOTEPh JICKTPOIHEPTUH.

Paznen 2. PeskuMbl padoThI 3J1eKTPOIHEPTreTHYECKUX CHCTEM.

1. KakoBa cBs3b MeXIy OalaHCOM aKTHMBHOW MOIIHOCTU U PETYJIUPOBAHUEM
4acTOThI?
2. Kak ompenenuth nuana3oH M3MEHEHHs] MOIIHOCTH TPU PETyJIMPOBAHUU
4acTOThI?
3. Kak BnusieT KpyTH3HA YaCTOTHON XapaKTEPUCTUKU DIIEMEHTOB CHCTEMBI
Ha PEryJIMpPOBaHNE YacCTOTHI?
4. KakoBbl BO3MOXHbIE MPUYUHBI M TMOCIEACTBUS MOHMKEHUS 4YaCTOTHI B
sHeprocucteme?
5. KakoBbl 0COOEHHOCTH MOBENECHMSI CTAaHIMU MpPU OTCYTCTBHHU pe3epBa
MOITHOCTH?
6. Kakum  oOpazom  KiIacCHQUIUPYIOT  HM3MEHEHHS  4YacTOThl B
sHEeprocucreme?
7. YTO MOHMMAIOT MOJ| PE3EPBOM MOIIHOCTU U HEPIHMH CUCTEMBI U KAKOBO
Ha3HauYCHUE pe3epna’
8. Kak xapaktepu3oBaTh NpoIecC MEPBUUHOTIO PETYIUPOBAHUS YACTOTHI?
9. Kakum  o0o0pa3omM  BBHINIOJHSIOT  PETYJIUPOBAHME  YaCTOThI B
DHEPrOCUCTEMAX?
10. KakoBbl IPHOPUTETHI B pacHpe/leICHUN AKTUBHBIX MOIIHOCTEH MEXIY
AIEKTPOCTAHLIMUSAMHU?
11. B 4yem 3aKiir04aeTcs CyIHOCTb BTOPUYHOI'O PErYJIUPOBAHMS YaCTOThI?
12. KakoB mopsgok paboThl aBBTOMAaTHYECKON YaCTOTHOM pa3rpy3ku?
13. KakoBbl OCOOEHHOCTH pEryJHpPOBAaHUS YACTOTHI B IOCIE€aBAPUIHBIX
pexumax”?
14. KakoBbl BO3MOXXHbIE NMPUYUHBI M TOCJEACTBHS TMOBBIIICHUS YacCTOTHI B
AHeprocucreme?



15. K KkakuM TMOCJIEICTBUSIM MOXET [PUBECTU HapyuieHue OanaHca
PEaKTUBHOW MOUTHOCTH?

16. Kakue MCTOYHMKHN peaKTUBHOM MOITHOCTH BaM u3BeCcTHBI?

17. JIyst yero mpuMEHSIOT KOMIIEHCUPYIOIIUE YCTpOocTBa?

18. Kak omnpezensercst MOITHOCTh KOMIIEHCUPYIOIIUX YCTPONUCTB?

19. YTo moHMMAaIOT MO BCTPEUHBIM PETYJIUPOBAHUEM HAIPSAKEHUS?

20. CriocoObl U CpelcTBa PEryJUpOBaHMs HAMNPSHKEHUS B DJICKTPUUYECKUX
CUCTEMAX.

21. Kak BbIOpaTh HEOOXOAMMOE OTBETBIIEHUE TpaHchopmaTopa?

22.Yem OTIMYAIOTCS TIOHATHS: OTKJIOHEHHE HAMpsDKEHUs, KoJebaHus
HaIpsHKEHUS, MaICHUE HAMPSKEHUA?

Tunosble 3axanus 15 BoinoJHeHuss U3 no nucuumiune «IIpousBoacrso
U pacrpeaeaeHue 3JIeKTPHIECKON JHEPTrUuu JIeKTPOCTAHIUID)
BapuaHTbl THMOBBIX 3aJaHUN JJIA BBIIOJHEHHUS Pacy€THO-TPadUUECKOro
3agaHuss o teMe «lIpou3BOACTBO W pacmpeAcsieHrue SIIEKTPUUYECKOW SHEPTHHU
AIEKTPOCTAaHLINI». BECh KOMIUIEKT 3a1aHui XpaHUTCs B [lemapramenTe.

3adaua 1. CoCTaBUTh CXEMY 3aMEUIECHUS MOCIEAOBATEILHO BKIIOUYEHHBIX
BO3MIyIIHOW JIMHUU U TpaHcPopMaTopa W OMNPENeIUTh €€ mapaMeTphl. JIuHUS
anieKkTponepeaaun HanpspkenneM U BoimosHeHa mpoBoioM AC IpoTsHKEHHOCTHIO |
kM. [ToaBecka mpoBOIOB FOPH30HTANIbHAS, PACCTOSIHUE MEXay npoBoaamu d M. B
JUHUU OCYLIECTBJICHA TpaHcno3unus. McxoaHble AaHHBIE JMHUKM U Mapka
Tpancopmaropa 3amanbl B Tabn. 1. Ilpu pemeHun 3agauvl NOPUHATH IS
amomuHus p = 31,5 OmM-Mm?%/kM, a y = 31,7 M/ OM-MM2.

Ta6nuua 1. - BapuanTsl 3ananuii. icxoaHbeie JaHHbIE K 3a7a4e 1.

BapuaHTbl Mapka U, l, d, Mapka
IpoBOa kKB | kM | M TpaHchopmaropa
1 AC-120 | 110 | 30 | 3,5 | TAH —16000/110
2 AC-150 | 110 | 50 | 3,5 | TAH —16000/110
3 AC-185 | 110 | 60 | 3,5 | TPJH — 25000/110

3aodaua 2. Tlpeanpustiue TUTaeTCs MO ABYXIEHHON N = 2 (oAgHOIEnHOM N = 1)
JIMHUY, BBINOHEHHOW mpoBogoM AC mporskeHHOCTBIO | kM. Ha mpennpustum
YCTaHOBJIEHO JiBa (oAuH) TpaHcdopmaropa (Tum ykazaH B Tabn. 2.1). Harpyska
npennpusitus — S MBA. CocraButh cxemy 3leKTpOCHAOXKEHHUS MPEANpUATUS U
ONPEAETUTh CyMMapHble MOTEPH MOIIHOCTH B TpaHchopMaTopax U JUHHUH, a



TaK)K€ MOTEPI0 aKTUBHOM SHEPIMM 3a roJl, €Clii M3BECTHhI cos¢ u Ty  yac.
JlaHHBIE 1711 CBOETO BapuaHTa B3Th U3 TaoOiI. 2.1.
Tabmuma 2. - Bapuante! 3aganuii. Micxogasie manHbIe K 3a1a4e 2.

Bapu S. MBA Mapxka l, Mapxka U,

TM, q
aHT IpoBoJa | KM TpaHCCI)OpMaTOpa kB

1 |146+j101 |[AC-120 |70 |2 | TAH-10000/110 |110 |5500

2 |268+j135 |AC-120 |45 |2 |TJH-16000/110 |110 |5000
3 |10,1+j54 |AC-120 |85 |2 |T/JH -6300/110 110 | 4500
3aoaua 3. TpeanpusiTie MUTacTCs MO ABYXIEMHON N = 2 (oaHOIENHOMW N = 1)
JIMHUY, BBIMOTHEHHOW mpoBogoM AC mporskeHHOCTBIO | kM. Ha mpennpustum
YCTaHOBJIEHO JBa (0auH) TpaHchopmaTopa (Tun yka3zaH B TaOia. 3.1). Harpyska
npennpusitus — S MBA. CoctaButh cxemy 3JIeKTpOCHAOXKEHUS MPEANPUATUS U
ONPENENNUTh MOTEPHU HAMPSHKEHUS B TpaHC(HOpPMATOPax U JIMHUH, & TAKKE MOJTHYIO
NOTEPIO HAIIPSDKEHUS B CETH OTHOCHUTEIBHO HOMUHAJIBHOIO HAIpsDKEHUs. JlaHHbIE

JIUIS CBOETO BapHaHTa B3sTh U3 Ta0. 3.
Ta6nuna 3. - BapuanTsl 3aganuii. icxoHbie JaHHBIC K 3a7a49€ 3.

Bapu S. MBA Mapka l, Mapka U,

TM, q
aHT IIpoBOJa | KM Tpchq)opMaTopa kB

14,6 +j10,1 |[AC-120 |70 |2 | TAH-10000/110 |110 |5500

2 1268+j135 |AC—-120 |45 |2 | TJH -16000/110 |110 |5000
3 |101+j54 |AC-120 (85 |2 | T/H —6300/110 110 | 4500

3adaua 4. Tloacraniusi, HaxoJAIIascs Ha pacCcTOSHUHM | KM OT TJIaBHOM
NoHWKarolen noacranuuu (puc. 4.1), murtaerca mo Bo3aymHoOM JuHun U kB,
BbimosHeHHOW — mpoBomamu AC  (A),  pacrosioXKEHHBIMM — TOPU30HTAJIBHO — CO
CpETHETCOMETPHUYCCKAM paccTossHueM Mexay mpoBogamu d M. IlepemaBaemasi 1o
JauHUM MolHocTh paBHa (P + jQ) kBA. OnpenenuTs MOIIHOCTh KOHICHCATOPHOM
Oataped, KOTOPYIO HEOOXOJMMO YCTAaHOBUTH Ha TOACTAHIIMH, YTOOBI MOTEpU
HaIpspDKeHUsS B ceTH CHU3WIUCH Ha OU %. JlaHHbIC 1711 CBOEro BapuaHTa B3SITh U3
Tabm. 4.

Ta6nuna 4. - Bapuantsl 3ananuii. IcxoaHbie faHHBIC K 3a/1a4¢ 4.
Bapuant | U, P, Q, Mapka I, |d m|dU,
kB | kBt | kBap | mpoBoga | KM %
1 10 | 1200 | 960 | AC—-70 | 10 | 2,0 | 10
2 10 | 1540 | 1120 | AC-95| 8 | 20| 6
3 10 | 1260 | 1080 | AC-95| 9 | 20| 7




Kpurtepuu ouenxku U/13:

v' 10-9 GauioB BHICTABISETCS CTYAEHTY, €CIIM CTYIEHT BBIIOJHUI BCE
NYHKTHI pacu€THo-rpaduyeckoro 3aaanus. MakTudeckux omuOOK, CBSI3aHHBIX C
MOHUMaHUEM NpoOsieMbl, HET; rpaduyecku padorta odopmiieHa npaBuibHO. [Ipu
3alIUTe CTYACHT OTBEUYACT Ha BCE BOMPOCHI IPETOAaBaTEIsI.

v' 8-7 6amnoB — paboTa BBHIMOJHEHA MOJHOCTBIO; IOMyIeHo He Gosee 1
OIMOKU TpU BHIOOpPE M TMPOBEpKE OOOPYJOBaHMS WM  OJHA-ABE OLIMOKU B
opopmiienun pabotel. [lpm 3ammre CTyJEeHT OTBEYaeT Ha BCE BOIPOCHI
Mperno/iaBaTe’is.

v' 7-6 GamnoB - pabora BBINOJHEHA IOJHOCTHIO. JlomymieHo He Gojee 2
omunbok B pacuétax PI'P wimu odopmnenun pabotsl. [lpu 3ammre CTyneHT He
OTBEUaET Ha 1-2 Bompoca mpenoiaBaTesis.

v’ 6-5 6amwioB - PaGora Bemonnena. JlomymeHo Tpu WM Ooiiee Tpex
omuboK B pacuérax, B oopmieHnn padboTsl. [Ipu 3ammre CTyIeHT HE OTBEYAET Ha
2-3 Bompoca mperoaBaTes.

TecThl I TEKYIIETro KOHTPOJIsA

IIpuMepHBI IEpeYeHb TECTOBBIX BOMPOCOB

1. COBOKYMHOCTBIO SJIEKTPUUYECKUX CTAHIIUM, TIOJICTAHIIUN, DIIEKTPUUECKUX U
TEIJIOBBIX CETeH, OOBENUHEHHBIX OOIIHOCTHIO PEXKUMAa W HEMPEPHIBHOCTHIO
mpoiiecca BbIPA0OTKU, MPeoOpa30BaHMs TEIJIOBOM H AIEKTPUUYECKOM DHEPTUH,
Ha3bIBACTCS

1. anekTpuyeckas cucrema:

2. DHEprocucTema,

3. DIEKTPO-PHEPTOCUCTEMA,

4, Tenno-3HeprocucTeMa

2. DJEeKTPUYECKOW CHCTEeMOW HAa3bIBAETCS 4YacTh JOHEPTOCUCTEMBI 03
CIICYIOIINUX KOMITOHEHTOB:

1. 0e3 TemI0BBIX CEeTEH;

2. 6e3 TeIJI0BbIX MOTPEOUTEIIEH;

3. 6€3 TeIJIOBBIX CETeH M TEIJIOBBIX TOTPEOUTENCH;

4. 6e3 PNEKTPUIECKUX MOTpeOuTeNneh

3. B cocraB 31eKTpUYECKUX CHCTEM BXOIST:
1. onexTpocTaHIMH, pachpeAenuTeNnbHble ycTpoiictBa (PY), nuHum
anextponepenay (JISII):



2. DNIEKTPOCTAHIINH, TeruiocTanuu, JIDIIL.

3. anekTpuueckue noacrannuu, HY, JIDII, Ternocranimm;

4. 3JEKTPOCTaHIUMHU, pachpeaenurenbuble  ycrpoiictBa (PY), nuHum
anektponepenad (JISII), rermnocraniyu, IEeHTpaIbHOE OTOIICHHUE.

. I'OC ObIBaIOT CO CIEAYIOUIMM THUIIOM PErYJIUPOBAHMUS:
. C CYTOYHBIM U YaCOBBIM,;

. C 4YaCOBBIM;

. C CyTOUYHBIM U MHOTOJICTHUM;

A WO NN - B~

. C CYTOYHBIM, CC30HHBIM U MHOT'OJICTHHUM.

. Bce anexrpocranimu B Poccun BripaObaThIBatOT CIEIYIONIUN TOK:
. IOCTOSIHHBIN;

. Tp€x(a3HbIil MepeMeHHbIN ¢ HanpsbkeHueM 3-24 kB;

. Tp€x(da3ubiii nepemenHbIi ¢ Hanpsokenuem 110-1150 B;

A W NN R O

. 01HO(ha3HbBIN NMEpEMEHHBIN ¢ HanpskeHueM 35 kB;

. BcnomorarensabsiM 90 37€KTPOCTaHLIMM SIBIISETCS:

. 000pyI0OBaHUE NIl U3MEPEHUS, CUTHATIN3ALUH, YIIPABIICHUS;
. TEHEPaTOPHI;

. TPaHC(OPMATOPHI;

A WO EFE O

. TEHEpaToOpbl, TpaHC(HOPMATOPHI.

7. Tlpm mpoW3BOACTBE DJICKTPOIHEPTHMH OJHOBPEMEHHO TMPOTEKAIOT
CJICTYOIIIKE TIPOIECCHI:

1. mpou3BOACTBO M MPEOOPA3OBAHKE IIEKTPOIHEPTHH;

2. IPOU3BOICTBO, TOTPEOICHNUE, Tepeaada dJICKTPOIHEPTHH;

3. mpeoOpazoBaHue, MOTpeOIeHHE, Tepeada dIECKTPOIHEPTHH;

4, MIPOU3BOJICTBO, npeoOpa3oBaHue, noTpebieHue, nepeaaya
AIIEKTPOIHEPTUH;

8. K ynbprpaBeicokomy HanpsbkeHuto (YBY) oTHocar cnenyroiee
HanpsOKEHUE:

1. 35-110 xB;

2.110-220 kB;

3. 330-750 kB;

4.750-1150 B.

9.9nexkTpuueckue cetu ¢ HanpspbkeHueM 750-1150 oTHOCHT:



1. x ceTsim (enepanbHOTO 3HAYEHUS,
2. K CeTSIM PETHOHAIBHOTO 3HAYCHUS,
3. K CeTsIM paiilOHHOTO 3HAYCHMUS;

4. K CeTAM MECTHOTO 3HAYCHUSI.

10. K cucTeMo0oOpa3yronmM CeTIM OTHOCAT DJICKTPUYECKHE CETH CO
CJICTYIONIUM HaIPSKCHUCM:

1. 35-110 xB;

2.110-220 kB;

3. 330-750 kB;

4. 750-1150 kB.

11. B ctpanax CHI cetu > 1 kB paboTator B clieyromniem pexume:
1. n301MpoBaHHON HENTpAIH;

2. 3a3eMJIEHHOM HArJIyXo HeUTpasy;

3. KOMIIEHCHPOBAaHHOW HEHTpay;

4. 1,2 BapuaHTHI;

12. B osnextpuyeckux cersax Ha HampsokeHue 30-35 kB TpamunmonHo
MPUMEHSIOTCSI CIIEIYIOIINE PEXUMbI HEUTpau:

1. 301MpPOBAHHBI;

2. 3a3eMJIEHHBIN HATITYXO;

3. KOMIIEHCUPOBAHHBIN;

4. 1,2 BapuaHTHI;

13. Pacnipenenutenbhabie ceT < | KB B OCHOBHOM BBITIOTHSIIOT:
1. IBYXITPOBOJIHBIMU;

2. TpEXMPOBOTHBIMU;

3. YETBIPEXTTPOBOTHBIMU;

4. NATUPOBOJAHBIMHU.

14. Tlo ycnoBusM TexHUKH Oe3omacHOCTH cetd < 1 kB 1menecooOpaszHo
AKCILTYaTUPOBATh B CIAEAYIOIIEM PEXUME HEUTpaIIU:

1. 3a3emiIeHHAs HArJyX0 HENUTPAJIb;

2. U30JMPOBAHHASI HEUTPAJIb;

3. KOMIIEHCUpPOBaHHAasi HEUTPaJIb;

4. P3H;



15. YcrpoiicTBoM, pearupyroimuM Ha MOTEHIMAJ 3a3eMIISIIOLIUX KOPITyCOB
30, conpoTUBIECHHS MPOBOJIOB OTHOCUTEIHHO 3€MJIH, Ha3bIBACTCSI:

1. aBTOMaTUYECKUI BBIKITIOUATET;

2. aBTOMaTu4eckoe noBTopHoe BkitoueHue (AIIB);

3. orpaHuuuTeNb nepeHanpsikeHuit Henmuensiid (OITH);

4. ycTpoicTBo 3amuTHOTO oTKioueHus (Y30);

16. [1o xonu4ecTBY MapasiedbHbIX LETel pa3nnyaroT ciaeayrouue BJI:
1. omHOLENTHBIE, IBYXIICTTHBIE;

2. OJTHOIICTIHBIE, TBYXIICITHBIC, TPEXIICTTHBIC;

3. OJTHOIICTIHBIE, IBYX1IETYbI€, MHOTOLICTIHBIE;

4. onHONETIHbIE, IBYXIIETIHbIE, TPEXLIEITHBIE, MHOTOLICTIHBIE.

17. K wmuHoroueHHsiM oTHocATcs BJI co cieayrommM KOJWYECTBOM
MapaJyICIbHBIX LETEH:

1.>1;

2.>2;

3.>3;

4, >4;

18. [IpueMHUK 2JIEKTPUUYECKON IHEPTUN ECTh

1. Anmapar, arperar u JAp., NPEJHA3HAYEHHBIA IS MpeoOpa3oBaHUS
TEIJIOBOM SHEPTHUH B 3JIEKTPUYE CKYIO SHEPTHUIO.

2. Amnmapar, arperaT W Jp., TNpeAHA3HAUEHHBIA IS TMpeoOpa3oBaHUs
ANEKTPUYECKON SJHEPTUH B IPYTOW BUJ DHEPTUH.

3. Amnmapar, arperat u [p., NpEIHA3HAYCHHBIA IJIs TpeoOpa3oBaHUs
MEXaHUYECKOM HEPTUU B JIEKTPUUECKYIO SHEPTHIO.

4. Anmapar, arperaT W JAp., TpEIHA3HAYCHHBIA JUISI  BBIPAOOTKHU
AIEKTPOIHEPTUU

19. JomycTuMblil mnepepbiB 3JIEKTPOCHAOKEHUS DIICKTPONPUEMHUKOB 2
KaTeropuu

1. Ha Bpems BBOJa pe3€pBHOIO MUTAHMS ONEPATUBHBIM IIEPCOHATIOM.

2. Ha BpeMst aBTOMaTHY€CKOTO BBOJIA PE3EPBHOTO NMUTAHUSI.

3. Ha BpeMs peMoHTa MOBpEXACHUSI.

4. Ha Bpemsi 3aMEHBI IOBPEXKAECHHOTO 000pY10BaHUS.



20. Yucno yacoB HCMHOJB30BaHUS MAaKCUMyMa Harpy3kd 3TO BpeMms, 3a
KOTOPOE OTPEOUTENh padboTas

Co cpenHeil Harpy3koi, MOJYYUT CTOJIBKO K€ BJICKTPOIHEPTHH, YTO U IO
JEHCTBUTETLHOMY TpaduKy.

2. Co cpeaHekBaIpaTUYHOW  HArpy3koW, TMOJIYYUT  CTOJBKO  XKe
AIIEKTPOIHEPTUHU, YTO U IO IEUCTBUTEILHOMY TpaduKy.

3. C MUHUMAaIBHOM HArpy3KOM, MOJYUUT CTOJIBKO K€ DJIEKTPOIHEPTUH, YTO U
MO JIEWCTBUTEIILHOMY TpaduKy.

4. C MakcuMaabHON HArpy3KOM, MOJTYUYUT CTOJBKO K€ JIEKTPOIHEPTHUH, UTO U
0 JICCTBUTEIIBHOMY I'paduKy.

21. AxrtuBHOoe comnporuBieHue BJI  ompenenserca  clienyrOmMMU
KOHCTPYKTHUBHBIMU OCOOCHHOCTSIMHU:

1. paccTosiHEEM MeXy dapamMu U TOJIIOCAMH;

2. TMaMEeTPOM IPOBOJIOB U JJIMHOM JIMHUH,

3. paccTossHHEM MexAy (apamMu W TOMOCAMH, JUAMETPOM IIPOBOJOB H
JUTUHOM JIUHUM,

4. pacctosHrEM MEXYy dha3zaMu U MOJIOCAMU, JJIMHOW JIMHUH.

22. WnapyktuBHOCTR W EMKocTh BJI  ompenensercs  ciaeayroniuMu
KOHCTPYKTUBHBIMU OCOOCHHOCTSIMHU:

1. paccrosiHuem MexIy papamu U MOTHOCAMU;

2. TMaMEeTPOM MPOBOJIOB U JUTMHOW JTMHUH;

3. paccTossHUEM MexAy (apamMu W TOMOCAMH, JHAMETPOM IIPOBOJOB U
JUTUHOM JIMHUM,

4. paccTostHuEM Mexay (a3aMu U MOJTOCAMHU, JITUHOW JTUHUU.

23. Emkocts u unayktuBHocTh ansi BJI m KJI obnagaer cnemytromiem
COOTHOIIEHHUEM:

1. émkocth K JI << émxoctu BJI, unnykruBaocts KJI >> unaykrusnoctu BJI;

2. émxoctb K JI >> émkoctu BJI, unaykrusHocts KJI >> unaykrtunoctu BJI;

3. émkoctb K JI >> émkoctu BJI, unaykruBHocts KJI << mngyktuBHoctu BJI;

4. émxoctb KJI << émkoctu BJI, unayktuBnocts KJI <<unaykrusHoctu BJI;

24. lnpykTuBHOE comnpotuBienre BJI mepeMeHHOrO TOKA:!
1. oGpaTHO-TIPOTIOPITMOHAIEHO YaCTOTE;

2. IPSMO-TIPOTIOPIIMOHAIBHO YaCTOTE;

3. MPONOPIIMOHAIBHO KBAJIPATy YacCTOTHI;

4. 06paTHO-IIPOIIOPIIMOHATIEHO KBaAPATy YaCTOTHI;



25. Tpancnosunronnsie omopsl BJI coyskar st

1. O6ecnieuenus moBopota BJI

2. [IpucoenuaeHms MPOBOJAOB K OCHOBHOM JIMHUH

3. 3meHeHus pacnosioKeHust MPOBOJIOB Ha OTIOPE

4. Ocy1iecTBlIeHUS TIEpexoa Yepe3 eCTeCTBEHHbIE MPErpaibl U MHXEHEPHbIE
COOpYKEHUS

26. IToTepu AIEKTPOIHEPTHHA U3MEPSIIOTCS B
1. xB1/4

2. kBA 4

3. xBA/4

4. kBt'u

2. OpraHu3alMOHHBIM MEPOIPHUITHEM CHUKEHUS MOTEPh AIEKTPOIHEPIUU
SABJISIETCS

1. CHmxeHue ypoBHS pab0o4ero HanpsKeHUs

2. IloBbilieHNE YpoBHS pab0Yero HanpsKEHUS

3. CHM>KEeHHE HOMUHAJIBHOTO HaNPSDKEHUS CETH

4. I1oBpllIEHNE HOMUHAJIBHOTO HANPSKEHUS CETU

28. BJI nanpsixkenniem 110 kB u Boimie anmuuoi 10 400 kM npu npakTHUYECKUX
pacyeTax JJICKTPHUCCKHUX CEeTeH MPEICTaBIISIOTCS

1. T-o6pa3Hoit cxemoit

2. TI-o6pa3Hoii cxemon

3. Y-o0pa3Hoii cxemoi

4. I'- 0Opa3Hoit cxemoit

29. Munumanbhble cedenuss mposogoB BJI 110 kB mo ycnoBusm
OTpaHUYECHUS TIOTEPh HA KOPOHY:
1. 50 MM,
2. 70 Mm2,
3. 120 mm2,
4. 240 mm2,

30. CranpHoii Tpoc B mpoBogax AC HeoOxoaum
1. Jlns mepenavun JaHHBIX TEJIEMEXaHUKH.
2. 15 3a3eMIICHUSL.
3. JInst CHIKEHUS yIeTIbHOTO COMPOTHBIICHHUS TIPOBO/IA.



4, I[JI}I MOBBIIICHUSI MEXaHUYECKOMN IMPOYHOCTH IIPOBOAA.

31. TpanchopmaTopsl MPOMBINUICHHBIX W TOPOJCKHX TOJCTAHIIUNA  Ha
10/0,4 xB obOecrieunBaroT

1. PerynupoBaHue Hanps>KEHUS MO HATPY3KOU.

2. PerynupoBanue HarnpsikeHus: 6e3 BO30yKICHHUS.

3. BooO111ie He peryaupyroT HalpsiKeHUE.

4. PerynupoBaHue OJHOBpeMEHHO co ctopoHbl BH mon Harpyskoii, a co
croponbl HH — 6e3 Bo30y xeHusl.

32. TpanchopmaTtopbl MPOMBIIUICHHBIX W TOPOACKHX TOJCTAHIIMA Ha
110/10 kB obecneunBaroT

1. PerynupoBaHue HanpsKeHUs 101 Harpy3Kou.

2. PerynupoBaHue HanpspkeHUs: 0e3 Bo30yKIeHUsI.

3. BooO1ie He peryaupyroT HalnpspKEeHUe.

4. PerynupoBanue OJHOBPEMEHHO cO cTopoHbl BH mox Harpysko, a co
ctoponbl HH — 6e3 Bo30y:x1eHusl.

33. bnounblie TpaHcHOPMATOPHI IEKTPUUECKUX CTAHIIUN 00ECTICYNBAIOT

1. PerynupoBaHue HaNps>KEHUS 110 HArPy3KOH.

2. PerynupoBanue HampsikeHus: 6e3 B30y KICHHUS.

3. BooO11ie He peryiupyroT HanpsiKeHHE.

4. PerynupoBaHue OJHOBPEMEHHO cO cTopoHbl BH mox Harpysko#, a co
ctoponbl HH — 6e3 Bo30yx1eHusl.

[TonHBIM KOMIUIEKT TECTOB XpaHUTCS B [lemapramenTe.

Kpurepuu oieHKH NpoMe:KyTOYHOr0 TECTUPOBAHMS

[leap TECTOB — ompeaeicHUE YPOBHS YCBOCHHS CTYJIECHTAMH 3HAHHHA I10
BOIIPOCAM DJICKTPOCHAOKEHUSI B COOTBETCTBHMU C Yy4EeOHON MpOTrpaMMoON mpu
MPOBEICHUHM TTPOMEKYTOUHOM aTTECTAIIHH.

Conepxanne TecTtoB. B cooTBercTBHM ¢ y4eOHOW pabodeil mporpammoit
TECThl COOTBETCTBYIOT pa3jesiaM AUCUUIUINHBI «[Ipon3BOICTBO M pacmpeneneHme
AIIEKTPUIECKON FHEPTHH SJICKTPOCTAHIIHIN:

Paznen 1. DneMeHThI 37IeKTPOIHEPTETHUECKON CHCTEMBI U UX TTapaMeTphI.

Pasnen 2. PexxuMbl paboOThI 3JIEKTPOIHEPTETHUECKUX CHCTEM.



Crpykrypa TectoB. B KakJIOM M3 yKa3aHHBIX pPa3/I€JIOB BBIIEISECTCS IO
HECKOJIBKO T€M, B COOTBETCTBHH C KOTOpPhIMH (opMupyrorcsa tectbl. K kaxmomy
BOIIPOCY AAETCS MO YEThIPE OTBETA, OJMH U3 KOTOPBIX MOYKET OBITh NMPABUIbHBIM
WIH, HAOO0OpOT, TPHU BONpPOCAa MOTYT OBITh BEPHHIMH M TOJBKO OJWH
HETIPABUJIbHBIM.

YcnoBuss nipuMeHeHus. s NpOBEpKM 3HAHUW UL MPOMEKYTOYHOMU
aTTeCTallMy CTYJAEHT moyydaeT 5 BompocoB. Kaxapiii Bompoc TpeOyroT BbIOOpa
MPaBUJILHOTO OTBETA, KOTOPBIM olleHnBaeTcs B 2 Oayia. B utore cTyJaeHT MOXKeT
HaOpath 10 6amnoB. bunersl GopMHUpYIOTCS U3 BOMPOCOB MO BCEM MPONUICHHBIM
pazmenaMm kypca. IIpoBepka 3HaHUN Ha 3K3aMEHE 10 JTUM OWJIeTaM He
ITPOU3BOJIUTCS.

Jliis oTBETa Ha BCce BOMPOCHI CTYJAEHTY npeaocTasisiercs: 20-25 MUHYT.

OIIEHOYHBIE CPEJICTBA JJI1 IPOMEXKYTOYHOMN ATTECTAIIUU

Hepequb THIIOBBIX BOIIPOCOB HA 3a4€T

1. TexHomornueckas cxema IMpoOU3BOACTBA JIEKTPOIHEPTUU. DHEPTETHUECKAS
Y DJIEKTPUYECKasi CUCTEMBI.

2. DnexkTpuueckue ceTd W uX kiaccudukamus. CucremooOpasyroiiue,
NUTAIOIIME, paclpeAeuTeNbHble CeTU. BuHIbl 3JIEKTPOYCTAaHOBOK U HX
HOMUHAJIbHBIC JTAaHHBIC.

3. DieMeHThl KOHCTPYKIIUU AJIEKTpuueckux cetei. KOHCTpyKIUs: BO3AYIIIHBIX
JIMHUM, OCHOBHBIE BUBI OMOP, CTAHIAPTHI HA MPOBOJA, PACILEIIJIEHUE MMPOBOJIOB.
KoHcTpykiust kabenbHbIX JTUHUH.

4. CxeMbl 3aMeIleHHs] BO3AYIIHBIX JIMHHUI. OmnpeleieHne MapaMeTpoB CXeM
3aMeUICHUs BO3YIIHbIX JTUHUN.

5. Cxembl 3amelieHusi KaOenbHbIX JUHUI. OnpeneneHue mapameTpoB CXEM
3aMeNIeHUs KaOeIbHbIX JIMHUM.

6. CxeMbl 3amenieHHs] JBYXOOMOTOUYHBIX TpaHcopmaTopoB. OmpeneneHue
apamMeTpoOB CXEM 3aMEILIECHHUS.

7. CxeMbl 3aMelieHusi TPeXoOMOTOYHBIX TpaHchopmaTopoB. OmnpeneneHue
apaMeTpOB CXEM 3aMEIICHHUS .

8. Cxembl 3amMmelieHHs W OCOOCHHOCTH paboThl aBTOTpaHC(HOPMATOPOB.
[TapameTpbl CXE€MBbI 3aMEILICHHUS.

10. IIpencraBneHrne UCTOYHUKOB U Harpy30K MPU pacuyeTax yCTAHOBUBIIUXCA
PEKHUMOB 3JIEKTPUUECKUX ceTel. CTaTUYECKHE XapaKTEPUCTUKHU HArpy30K.

11. I'padbuku HaArpy30k y3JI0B 3JEKTpUUECKOW ceTh. TurmoBblie Tpadukxwy.
CyTouHBII ¥ TO0BBIE TpauKu. XapaKTEPUCTUKN TPaPUKOB HATPY3OK.



12. TloTtepu MOIIHOCTM W SHEPTUU B DIIEMEHTaX OJIEKTPUUYECKUX CeTeH.
Tounble 1 TMPUOIMKEHHBIE METOJBI pacueTa MOTeph SJEKTPOIHEPTUU B CETH C
OJTHUM M HECKOJIBKMMHU Harpy30YHBIMU y3JTaMH.

13. IlapeHne w moTeps HanpspKEHUs. BEKTOpHBIE AuarpaMMbl TOKOB H
HaIpsHKEHUH y4acTKa CETH.

14. BekTopHble JuMarpaMmbl TOKOB U HaIpsSOKEHUH pa3BETBICHHOMN
AIEKTPUUECKON CETH C YHCIIOM Y3JI0B HE MEHEE JIBYX.

15. banmaHChl MOIIHOCTH U SHEPIHMHM B DJIEKTPOIHEPTETUUYECKUX CHUCTEMAaX.
CBsi3p 6aTaHCOB MOIIIHOCTEH ¢ apaMeTpamMH KauecTBa.

16. CriocoObI 1 CpeacTBa PETyIUPOBaHUS YacTOTHI. [lepBUdHOE M BTOpUYIHOE
peryJIupOBaHUE YacTOTHI.

17. Bpibop wyacToTOBeAymMX CcTaHUMW. PerynmupoBaHue 4YacToTsl B
aBapUMHBIX PEKUMaX 110 METOAY YaCTOTOBEIYIIUX CTaHIUH.

18. PerynupoBaHue 4YacTOTbl M COXpaHEHHME OajlaHCa MOLIHOCTH B
AIIEKTPOIHEPI€TUYECKOW CHUCTEME C TIOMOIIbI0 AaBTOMAaTHYECKOW YaCTOTHOM
pasrpy3Ku.

19. CmocoOsl W cpeacTBa peryaupoBaHUSl HampspDKeHHs. MecTHoe u
[EHTPAJIN30BaHHOE PETYINPOBAHNE HATIPSIKEHUSI.

20. MecTHOE M IIEHTpaJIM30BaHHOE peryiupoBaHue HanpsbkeHus. [Iposepka
JOTTYCTUMOCTH IIEHTPAIM30BAHHOTO PETYJIUPOBAHUS.

21. CriocoObl U cpeicTBa peryiaupoBanus Hampspkenus. Y crpoiicta PITH u
[16B PerynupoBanue Hanpspkerus ¢ momorisbio PITH Ha tpanchopmaropax.

22. Ycerpoticta PITH u I1BB. Bri6op panmonansasix otnaek PITH Ha nByX,
TPEXOOMOTOYHBIX TPaHC(HOPMATOPAX U aBTOTpaHCHOpPMATOpPaAX.

23. CrocoObl W CpeICcTBa PETyJMpOBaHUS HamNpsbKeHWs. PerymmpoBanue
HANpsDKEHUST C TIOMOMIBI0 KOMIEHCHPYIOMIMX YCTPOMCTB. BrIOOp MomrHOCTH
KOMIIEHCUPYIOIINX YCTPOUCTB MO KPUTEPHIO KayeCcTBa.

24. PerynupoBaHue HaIpsHDKEHUS C MMOMOUIbI0 KOMIIEHCUPYIOIIUX YCTPOMCTB.
Buipl KOMIIEHCUPYIOLIUX YCTPOMCTB, PETYIMPOBAHUE UX MOIIHOCTH.

25. CnocoObl U CpeAcTBa pPEryJupoOBaHUsl HampspKeHUs. PerynupoBanue
HANpsDKEHUST M3MEHEHHEeM TapaMeTpoB ceTd. [IpomonbHas ©  TomepedHas
KOMTICHCAIIHSI TApaMETPOB CETH.

26. CnocoObl U cpeicTBa peryjupoBaHusi HamnpspkeHus. IIpomonsHoe u
norepevyHoe peryiupoBanue. JIMHeWHble peryiasToppl M BOJBTO00aBOYHbBIE
TpaHCHOPMATOPHI.

27.Criocobbpl W cpencTBa peryiaupoBanusi HampspkeHus. CormocTaBiieHUE
METO/JIOB M CPEACTB PETyJHPOBAHUS HANPSKEHUS 1O TEXHUYECKUM U
HKOHOMHUYECKUM MOKA3aTEIISIM.



KpuTtepun BbicTaB/IeHNs OLIEHKH CTYI€HTY HA 3a4eTe

o IMCIOMIIJIMHE ((HpOHGBBOIlCTBO H pacnpeaecicHue 3JI€KTpI/I‘leCKOﬁ

IHEPIrUumn 3JI€KTpOCTﬂH].[Hﬁ»

Basbl
(pedTHHIOBO
i OLIeHKH)

Onenka
IK3aMeHa
(cranxapTHas)

TpeodoBanusi K ¢choOpMHUPOBAHHBIM KOMIIETEHIIUAM
Jonucamp oyenKy 6 coomeemcmeuu ¢ KOMNEMmeHyuAMU.
Ilpueazams Kk oucyuniune

100 - 61

«3a4YTCHO»

OreHka «3a4TEHO» BBICTABISIETCS CTY/ACHTY, €CIIH OH UMEEeT
AO0CTAaTOYHBIC 3HAHUSA OCHOBHOT'O MaTCpHUalid, 3HACT CXCMbI
AIIEKTPOIHEPTETHYECKUX CUCTEM M CeTel, KOHCTPYKTHBHOE
BBIINIOJIHCHUEC BO3QYIIHBIX u Ka0OeNnbHBIX JIMHUH
AIIEKTPOIIEPEayt, YMEET IKCILTyaTHPOBaTh M IPOU3BOAUTH
pacueT M BBIOOp  DJIEKTPUYECKOTO  0OOPYJOBAHMUS
AIIEKTPOIHEPTETHYECKUX CUCTEM; BIIaJCETMETOJaMU pacdeTa
apamMeTpoB YHEPreTUIECKUX YCTPOKHCTB U
AIICKTPOIHEPTETHYECKUX CHCTEM U CeTel

60 u meHee

«HE 3a4TCHO»

O1cHKa «HEYIOBJICTBOPUTEIBHO» BBICTABIIICTCS CTYACHTY,
KOTOpBI HE 3HACT 3HAYMTEILHOW YacTH MPOTrPAMMHOTO
Marepuaiga, JONYCKAaeT  CYIICCTBCHHBIC  OIIMOKH B
OIpEICTCHUAX, C OOJBIIMMHU 3aTPYJHEHUSIMUA MapaMeTPOB
OHEPIeTUYCCKUX YCTPOMCTB M  DIIEKTPOIHEPTETHUECKUX
cucteM W cereil. Kak mpaBHiIO, OIIEHKA «HE 3a4TEHO»
CTaBUTCS CTYJCHTaM, KOTOpPbIE HE MOTYT MPOJOJIKHTH
oOydeHue 0e3 JIOTIOJTHUTETBHBIX 3aHATUHN o
COOTBETCTBYIOLIEH TUCIUIIJIMHE.




