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1. Ilean ocBOeHHS TUCHMILIMHBI

K OCHOBHBIM meJasiM OCBOCHHUSl JUCHMIUIMHBI «IDJEKTPUUECKUE CETH»
CJIEyEeT OTHECTHU:

— ¢opMupoBaHue 0a30BBIX 3HAHUI IO BOMpPOCAaM MPOCKTHPOBAHUS H
OKCIUTyaTallil  KOMIUIEKCHBIX CHCTEM JHEpProcOEpexeHHs MPOMBIIUICHHBIX
NPEAIPUATHH;

— npuoOpeTeHne HaBbIKOB pacueTa U aHaIu3a MapaMeTpoB MPOCKTUPOBAHUS
U OKCIUTyaTalldd KOMIUIEKCHBIX CHCTEM 3HEProcOepekeHHs] MPOMBIIIICHHBIX
MPEANPUATHH;

— ¢dopMHpOBaHUE 3HAHUI 00 OCHOBHBIX THMAaX KOMIUIEKCHBIX CHCTEM, HUX
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX M UX TEXHHUUYECKUX XapaKTEPUCTUKAX;

— oOUmMX TpeACTaBIEHUN O KayecTBe€ M 3KOHOMHYHOCTH CHCTEM
AIEKTPOCHAOKEHUS.

— YMEHHE MOJIb30BATHCS 3JEKTPOU3ZMEPUTENBHBIMH PUOOPAMH.

K ocHOBHBIM 3ajayaM OCBOEHUS JHMCHMIUIUHBI «DJIEKTPUYECKHE CETH»
CJIETyEeT OTHECTH:

— O3HAKOMJICHHE CTYJEHTOB C METOAaMH BbIOOpa M OOOCHOBaHHUS
HPKOHOMHUYECKH U TEXHHUYECKH L1eJIeCOO0pPa3HbIX PELIEHUHN MO 3JEKTPOCHAOKEHUIO
noTpeduTeneii, obOecneuynBarOMX TpeOyeMble MPOIYCKHYIO  CIIOCOOHOCTD,
KayeCTBO SHEPTUH, HAJIS)KHOCTh MOJauu JIEKTPOIHEPTUN U DIIEKTPOOE30IaCHOCTb;

— (QopMupoBaHHE Yy CTYJIEHTOB 0a30BbIX 3HAHMM IO BOMpPOCAM
MPOCKTUPOBAHUSI U DKCIUIyaTalldd KOMIUIEKCHBIX CHUCTEM DJHEpProcOepekeHus
MPOMBIIIUICHHBIX MPEIPUSTUH;

— YMEHHE pacCUUTHIBATh BEIMYMHBI PACUETHON HArpy3KH Ha Pa3TUYHBIX
YPOBHSIX CUCTEMBI DJIEKTPOCHAOKEHHSI K KOMIICHCAIIMN PEaKTUBHON MOIITHOCTH;

— yYMEHHE TMOJb30BATHCS  AJNEKTPOU3MEPUTEIbHBIMU  MpUOOpaMU U
MPUCTIOCOOJICHUSIMU;

— HAY4YUTh AaHAJIU3UPOBATH CYIIECTBYIOIIME CHUCTEMBI M HX DJIEMEHTHI,
pa3pabaThiBaTh U BHEAPSITH HEOOXOAUMBIC U3MEHEHHUS B X CTPYKTYpPE C TIO3UITUH
MOBBIIIEHUS YPHEKTUBHOCTU U JIEKTPOCHAOKEHMUS;

— HAYYUTHCS IOIOUPATh YCTPOMUCTBA ANEKTPOHUKH, FJEKTPUUECKUE MPUOOPHI
1 000pyI0OBaHUE C ONPEACIICHHBIMU NTapaMETPAMH U XapaKTEPUCTHUKAMU;

— YMEHHUE COOMPATh AIEKTPUUECKUE CXEMBIL;

— HAY4YUTh aHAJTM3UPOBATH PE3YyJIbTAThl MOACIUPOBAHUS, IPOU3BOUTE MOUCK
ONTHUMM3ALUOHHOTO PELIEHUS C TOMOIIBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaBpuarta
Jucuumimaa «DNEKTpUYECKUE ceTn» OTHOCHUTCSI K YUCITy

poeCCHOHANIBHBIX YUEOHBIX JUCIMILIMH BapHATHBHOW YacTH 0a30BOr0 ITMKIIA
OCHOBHOI 00pa3oBaTeILHOMN TporpaMMbl OaKkaiaBpuaTa.



«INEeKTPUYECKUE CETH» B3aMMOCBSI3aHA JIOTHYECKH M COAEp>KaTeIbHO-
METOJUYECKH CO CIEAYIOIMMH TUCIUIUIMHAMU U npakTukamu OOIL:
B 6a30B0li yacTH MaTeMaTUYECKOr0 U €CTECTBEHHOHAYYHOTO IIUKJIA!

— Maremartuka,;
— du3mkKa,

— DNEKTPOTEXHUKA U SJIEKTPOHHKA.

3. IlepeyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO JTUCHMILINHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTATAMM OCBOCHHS
0o0pa3oBaTe/IbHOI NMPOrPaAMMBbI

B pesynberare

OCBOCHHA AHMCHHUIIIMHBI

(Monynsi) 'y oOydJaromuxcs

q)OpMPIpy}OTCH CJICAYIOIIUC KOMIICTCHOUMW W OOJIKHBI 6BITB JAOCTUTHYThI
CIIEIyIOLIUE PEe3yJIbTaThl OOyYEeHHs Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX
KOMIICTCHITUM:
Kona B pe3yabTare ocBoOeHUs IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHIINH o0pa3oBaTeJIbHOM o0y4eHHs 1O JUCHHUILJIMHE
NMPOrpamMMmblI
o0yvyaromuiics 10J1KeH
00J1a1aTh
OIIK-5 Croco0eH MPOBOIUTH 3HATH:
W3MEPECHHS DJICKTPUUECKUX | © [TpuHIHIBI GOPMUPOBAHUS U

1 HEAJICKTPUIECKUX
BEJIMYHMH Ha 00BEKTAX
TEIUIOOHEPTETUKH U
TEIUIOTEXHUKHU

HOCTPOEHUS, 0COOEHHOCTH OOLIEro 3HaYEeHUs
COC. Metoabl 1 0COOEHHOCTH ONPEEIICHUS
PACYETHBIX JIEKTPUUECKUX HAIPY30K IS
BHIOOpPA OCHOBHBIX ITAPAMETPOB H AJIEMEHTOB
COC. TpeboBaHUs K KaueCTBY
AJIEKTPOIHEPTUU M HATAECIKHOCTH
anekTpocHabxkeHust B COC, cnocoOsl u
cpenctBa ux obecrnieueHus. TeXHUYECKUE U
HYKOHOMHUYECKHUE ACTIEKThl KOMIIEHCAI[UH
peaktuBHOI MomHOCTH B COC.

yMeTh:

o Bri0upare 0OCHOBHBIE MTapaMeTPhI
anemenToB COC, mapameTpsl peXKHUMOB
neKTpuueckux cereil. OueHuBaTh
MOKa3aTeJN KauecTBa AIIEKTPOIHEPTUU H
HaJIe)KHOCTH AJIEKTPOCHAOKEHU S
notpedureneil. Beioupars criocods! 1
cpezacTBa o0ecreyeHns KayecTBa
AJIEKTPOIHEPTHU M HAZECIKHOCTH
anekTpocHabxkeHus. IIpoBoaUTh TEXHUKO-
HKOHOMHYECKOEe 000CHOBaHHE IPUMEHEHUS
CIOCOOOB U CPEICTB KOMIIEHCAIH
peaktuBHOI MomHOCTH (KMP).

BJIA/IeTh:

J HaBbikamMu npumMeHeHus
TEOPETUYECKHX MOJI0KEHUH U METOIOB K




pEUIeHUI0 MPAKTUYECKUX 3a/1a4 pacuera u
BBIOOpa OCHOBHBIX AJieMeHTOB COC

4. CTpyKTYypa " coiepKaHue TUCUUILTHHbI

OO0mas TpyJ0eMKOCTb AUCIUILIIMHBI COCTABIIAET 4 3a4€THBIX €IUHUII, T.€. 144
aKaJieMrueckux Jaca (u3 Hux 126 yaca — camocrosiTenbHas paboTa CTYIEHTOB).

CTpykTypa U cofiep’kaHue AUCIUIUIMHBI « DNEKTPUUECKUE CETH» M0 CPOKaM
U BUJaM paboThl oTpaxkeHsl B [Ipuinoxenun 1.

Conep:xaHue pa3iei0B TMCHUILINHBI

Cenbmoii cemecTp

BBenenue.

OO6mume CBEJCHUS 0 cuUcTeMax 3NEKTPOCHAOKEHUS
OcoOEHHOCTM  CHCTEM  JJIEKTPOCHAOKEHUST  TOPOJOB,  IPOMBIIUICHHBIX
OPEINPUITH, 0OBEKTOB CEIIbCKOTO XO3AWCTBAa M TPAHCIOPTHBIX CHUCTEM; THIIBI
AIIEKTPOTIPUEMHUKOB, PEKUMBI UX PAOOTHI.

Metoabl pacdera 3JIeKTpUYecKMX Harpy3ok. Hajmexnocrs cucrem
JIEKTPOCHAOKEeHUs

1. TI'papuxku osnekTpuyeckux Harpy3ok. OmpeneneHue  CpeaHuXx,
CPEIHEKBAAPATUYHBIX HATPY30K, PACX0/1a JIEKTPOIHEPTUH.

2. Metonpl omnpeneneHusl pacueTHbIX Harpy3ok. OCHOBHbBIE MapameTpbl U
MeTobl pacuera HaaexxHoctu COC.

3. Mertoapl obecrieueHus 3a1aHHOTO ypoBHs HajesxkHocTu COC.

Br100op mapaMeTpoB 0CHOBHOTO 000py10BaHus U 3jaeMeHTOoB COC

1. BwiOop uymcia ¥ MOIIHOCTH CHJIOBBIX TpaHC(POpMaTOpoB, MecTa
PacCTOJIOXKEHUS MUTAIOIIUX MTOACTAHIINH.

2. Be10op cedeHwus MPOBOJOB M KT KaOesel, IIMH U IIMHOMPOBO/IOB.

Pexxumbl padotsl HeliTpaau B CIC

1. Tuns! welitpaneit B COC.

2. Boibop pexxuma pabotsel HedTpanu B COC nanpspkenueM a0 1000 B u
cebimre 1000 B.

3. COC ¢ rmyxo3a3eMJICHHBIMU HEUTPATISIMH.

TpebdoBanus u BbI0OP 3a3eMJsiromux ycrpoicts B COC

1. TpeGoBaHus K 3a3eMJISIOIIUM YCTPOUCTBAM.

2. PacdeT 3a3eMJISIIOIINX YCTPOKCTB.

3. OcobenHoct  pabOTBl W  yCTPOMCTBA CHUCTEM  3a3eMJICHUS
3JIEKTPOYCTAHOBOK B YCJIOBUSIX MHOTOJIETHEW MEP3JIOTHI.

KauecTBo 3s1ekTprueckoii 3aeprumn B CIC.

1. BausiHue KadecTBa AIEKTPUYECKOW SHEPTUU Ha TMapaMeTphl U PeKUMBI
paboThI MPUEMHHUKOB AJIEKTPUUYECKON SHEPTUH.

2. Cnoco0sl U cpecTBa NOBBILIEHUS KauecTBa HanpsikeHus B COC.

OCHOBBI TEXHMKO-IKOHOMHYeCKMX pacdyeToB B CIC. Jkooruyeckue
TpedoBanus B CIC.

1. MeTonnka TEXHUKO-9KOHOMUYECKUX PAaCcCUETOB.



2. OCHOBHBIE TEXHUKO-IKOHOMUYecKkue nokasareiin COC.
3. DHeprocoeperaromne Texnonoruu B COC.
4. Dkonoruueckue TpedoBanus k COC.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

MeTomuka TpenojaBaHUS JIUCHUIUIMHBL  «DJEKTPUYCCKHE CETH» W
peanu3anys KOMIIETEHTHOCTHOTO MOAX0/1a B M3JIOKEHUH U BOCIIPUATHH MaTepraa
IpeIyCMaTPUBACT MCIIOIb30BAHKE CIICIYIOIIMX aKTUBHBIX M HHTEPAKTUBHBIX (POPM
IPOBEJACHUS I'PYIIOBBIX, HHINBHUIYAJIbHBIX, ayIUTOPHBIX 3aHATHH B COYETAHUU C
BHEAYIUTOPHOM pabOTOM C 1ebi0 (OPMUPOBAHUS U Pa3BUTHS MTPO(ecCHOHATBHBIX
HABBIKOB 00YYaIOIUXCS:

— HOJTOTOBKA K BBIITOJHEHHUIO ITPAKTHUECKUX PabOT B ayJUTOPHSIX By3a U Ha
MOIIHOCTSX HPEINPUIATHNH-TIAPTHEPOB;

— 3amMTa W HMHIUBUAYaJbHOE OOCYXKJICHHE BBINOJHSACMBIX JTalloB
pacueTHOro 3a/1aHus;

— o0cy>kaeHue U 3anmTa pedepaToB Mo JUCHUILIUHE,

— IMOATOTOBKA, IIPEJICTABJICHHUE U OOCYKICHHUE TIPEe3CHTANI Ha CEMUHAPCKUX
3aHATHSAX;

— OpraHu3alys W MPOBEJICHUE TEKYIIEro KOHTPOJIS 3HAHWU CTYICHTOB B
dhopme 6JTaHKOBOT'O TECTUPOBAHUS,

— TMPOBEICHHWE WHTEPAKTUBHBIX 3aHATHH IO TPOIEAype MOATOTOBKH K
UHTEPHET-TCCTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— HCIIOJIb30BAaHWE HWHTEPAKTUBHBIX (DOPM TEKYyIIero KOHTpOJIE B ¢opMme

ayIUTOPHOTO U BHEAYAUTOPHOI'O HHTEPHET-TECTUPOBAHUS;

— MPOBEJECHUE MAaCTEP-KIACCOB JKCIEPTOB U CHEIUAIUCTOB IO METOJIaM
COBPEMEHHOTO MPOCKTUPOBaHUSA W 3D-mMomenupoBaHUS MCTOYHUKOB W CHCTEM
TEIJIOCHA0XKEHUSI, a TakKe 3(DPEKTUBHBIX METOJIOB AKCILTyaTallMl 000pYJ0BaAHUS U
00BEKTOB CUCTEM TEIUIOCHAOKEHHS U TEIJIONOTPEOICHUS.

VY nenbHbIN BEC 3aHATHI, MPOBOJAMMBIX B MHTEPAKTUBHBIX (pOpMax, onpeeieH
IJIABHOM 1eNbl0  00pa3oBaTEIbHOM MPOrpaMMbl, OCOOEHHOCTHIO KOHTHUHIEHTA
0Oy4aroumxcs ¥ COAEP>KaHUEM TUCUUIIIUHBI « DJIEKTPUUECKUE CETH» U B LIEJIOM T10
JucuuIuinHe coctapisieT 50% ayIMTOPHBIX 3aHATUN. 3aHATHUS PAKTUYECKOTO THIIA
COCTaBISIIOT 25% OT 00beMa ayTUTOPHBIX 3aHATH.

6. OnleHOYHBIE CPeICTBA JAJIM TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAUMHU 10 UTOTaM OCBOEHUS TUCIUIJIMHBI U Y4eOHO-
MeToIMYeCcKoe 00ecneuyeHue caMoCTOsITe/IbHOI paGoThI CTY1€HTOB

B mpomecce oOydeHHS WCIONB3YIOTCS CIICAYIONTUE OICHOYHBIE (DOPMBI
CaMOCTOSATEILHON PabOThl CTYJICHTOB, OIICHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEKYTOYHBIX aTTECTAITHH:

B ceabMoM cemecTpe

- BBINIOJIHEHWE PACUETHBIX 3aaHuil (10 WHIWBHUIYATbHOMY 3aJaHHIO JIJIS
Ka)XJ10ro 00y4Jaromerocs);



PacueTtHble paboThl MOCBALIEHBI BbINONHEHHUIO pacueta JIDII u BeIOOpY
HEU30JUPOBAHHBIX IPOBOJIOB, PAaCUYETy MOTEPh MOIIHOCTH U 3JIEKTPO3HEPTUU B
TpaHcopMmaTope U BBHIOOPY 4YMCIAa W MOUIHOCTH TpaHC(POpPMATOPOB CBA3M Ha
AIIEKTPOCTAHLUU.

OueHoYHbIE CpEACTBAa TEKYIIEro KOHTPOJISI YCHEBAEMOCTH BKIIHOYAIOT
KOHTPOJIbHBIE BOIIPOCH U 331aHus B opMe OJaHKOBOTO U (UJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJSI OCBOCHUSI OOYYAIOIIUMUCS Pa3/IeoOB TUCIUILINHBL,
3alUTa OTYETOB M0 PaCYETHOU padoTe.

OOpa3upl TECTOBBIX 3aJaHUM, 3aJaHUi pPAacUETHBIX PAOOT, KOHTPOJIBHBIX
BOIIPOCOB M 3aJaHUMl JJis MPOBEIEHUS TEKYIIEro KOHTPOJIs, IPHUBEACHBI B
MIPUJIOKEHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB /JIs POBeIeHUs] MPOMEKYTOUHOM
arrecTauuy 00y4arIIMXCcs M0 JUCUUILIMHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX (DOPMHUPOBAHUSA
B IIpoLecce 0CBOeHHH 00pa30BaTeIbHOM NIPOrPaMMBl.
B pe3yabTare ocBOeHMS TUCHUILIMHBI (MOAYJIs1) GOPMUPYIOTCSH
cileAylolIHe KOMIIeTeHIMT

Kon B pe3yabTarte ocBoeHHMs 00pa30BaTeIbHOI NMPOrPpaMMBbI
KOMIIeTeHIIUH o0y4Jarmmiics 10/KeH 00,1a1aTh
OIIK-5 CHOCOOEH  MNpPOBOAWTH  HU3MEPEHHUS  JJEKTPUUYECKUX  H
HEIJICKTPUUECKUX BEJIMYMH HAa OOBEKTaX TETUIODHEPTETUKH U
TEIUIOTEXHUKHU

B nporiecce ocBoeHus 06pa3oBaTenbHON MIPOrpaMMbl JaHHBIE KOMITETCHIIUH,
B TOM YHUCJI€ HMX OTJACJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS TMOATATHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS JUCHUIUIMH (MOJYJel), MPaKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpaguKkoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3zaresel 1 KPpUTEpPUeB OLIEHNBAHUS KOMIIETCHIMH,
(popmMupyeMbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI (MO1YJIS1), ONMCAHUE LKA
OLlEHUBAHUS

IToxazaTeneM OIICHMBAHUS KOMIICTCHIIMH Ha pa3IWYHBIX JTamax uX
dbopMHpOBaHUS  SBISICTCS  JOCTIDKEHHWE  OOYyYarONUMHUCS  TIAHUPYEMBIX
pe3yJIbTaTOB OOYYEHUS MO JUCHUIIINHE (MOYIIIO).



OIIK-5 — cioco0eH nMpoBOANTL H3MEPEeHHUsI JJIEKTPUYECKUX M HeIIeKTPHYECKUX BeJIHYHH
HA 00beKTAX TeMJI0IHEPreTHKHU U TeNJI0TeXHHKH

IToka3zar Kputepun ounennBanns
eJib Onenka Onenka OueHka «xXopouio» Onenka
«HEY/10BJICTBOPHUTE | «yAOBJIETBOPUTE/b (3a4TeHO0) nian «OTIUYHO»
JIbHO» (He 32a4YTEeHO0) | HO» (3a4TEeH0) UJIH MOBBILICHHBIN (3a4TeHo)
WIH OTCYTCTBHE HHM3KOH YPOBEHb YPOBEHb OCBOCHMS WIn
chopmMupoBaHHOCT 0CBOEHMSI KOMIIeTEeHII U BbICOKMI
H KOMIIeTeHIMH KOMIIeTeHIIUH YPOBEHb
OCBOCHUS
KOMIIeTeHI]
UM
3HATD: OOyuaromuiics OOyuatomuiicss | OOyuatomuiicss | OOy4aromuiics
[IpyHIMIIBI JIEMOHCTPUPYET JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET
hOpMUPOBAHHUS U HOJTHOE HETOJIHOE JaCTUYHOE HOJTHOE
HOCTPOEHHUS, OTCYTCTBHUE UJIU COOTBCTCTBHUC COOTBCTCTBHUEC COOTBCTCTBHUEC
OCO6eHHOCTI/I HEAO0CTATOYHOC CJICI[yIf)HII/IX CHCILYI?HII/IX CJ'ICIL}/I?HII/IX
O6IH€FO 3HAYCHHS COOTBETCTBUC 3HAaHUU. 3HaHUMU: 3HAaHUU:
CHC. Metoms 1 CHCHYIEMHX IIpuHIMIIBL [IpuHuIbL ITpuHIMITBL
0COGEHHOCTH ?ﬁlaHHH- ¢dopmupoBanus | GopMupoBaHU | GOPMHPOBAHUS
ompeaeICHH PUHIHATIBL U IIOCTPOECHUA, | AU U IOCTPOEHUS,
pACUETHEIX (hopmupOBaHUS | 0coGeHHOCTH IIOCTPOCHU, 0COOEHHOCTHU
SICKTPHUCCKHX HOC(T;POGHH’L o0111eT0 0COOEHHOCTH o01ero
HATPY30K /1% 020 CHHOCTH 3Hauenuss COC. | obuero 3HaueHuss COC.
BHIG0DA OCHOBHEIX oomero . Metonabl u 3HAYEHUS Metonp! u
IAPAMETPOB B ii[{a‘leHHH - | ocobeHHOCTH COC. Metoasl | 0COOEHHOCTH
seMenToB CAC. CTOMbI N OnpeaeeHus U 0OCOOCHHOCTH | OIIpe/IeTICHH
TpeGosanmus K 0COOCHHOCTH pacyeTHbIX OIIPEACIICHUS | PACUETHBIX
KANCCTBY OonpeneIcHus JIEKTPUYECKUX | PACUETHBIX 3JIEKTPUYECKUX
PacCaCTHRIX Harpy3oK Juis JJIEKTPUYECKN | HArpy30K JJIs
DICKTPOSHEPTIHU I | 5 excrpuueckix BbIOOpa X Harpy3oK BbIOOpa
ZJ?JGIIG(:;I;}(I)(())(I:{I;I%)I(CHI/IH Haré)y301< AT OCHOBHBIX JUIs BBIOOpa OCHOBHBIX
B COC, CrIOCOOHI 1 BEIOODA [apaMeTpoOB U | OCHOBHBIX [IapamMeTpoB U
OCHOBHBIX AJIEMEHTOB IapaMeTpoOB U | DJIEMEHTOB
CpeACTBa X 11apaMmeTpoB 1 CoC. 2JIEMEHTOB CoC.
(T)(Zi(;{rlﬁfci?; " anementoB COC. | TpeGosanmsa k| COC. TpeboBanus k
S KOHOMUUCCKIE TpeboBanus K Ka4yeCTBY TpeboBanust k | KauecTBy
ACIICKTHI Ka9CCTBY AJIIEKTPOIHEPIH | KaYECTBY 3JIEKTPOIHEPTH
SJIEKTPOSHEPIUN | i p JJIEKTPOOHEPIH | U U
ggr;z;?:;n U HaJIC’KHOCTH HaJIC)KHOCTHU U U HaJIC)KHOCTHU
vommHocTH B COC. SNICKTPOCHAOKEH | siekTpocHaGKE | HAIEKHOCTH JNIEKTPOCHa0XKe
s B COC, Hus B COC, anektpocHadxk | Hust B COC,
CII0COOBI 1 CIIOCOOBI U enns B COC, CIIOCOOBI M
CpeacTBa ux CpencTBa ux CIOCOOBI U CpencTBa ux
obecriedeHns. obecrieyeHus. CpencTBa ux obecrieyeHus.
Texuuyeckue u Texaudeckue u | obecrieueHus. | TeXHUYECKUE U
OKOHOMHUYECKHE | 5kOHOMHUYECKH | TeXHUYeCKHe | DKOHOMHYECKHU
ACIICKTBI € aCIIeKThI 51 € aCleKThI
KOMIICHCAIMHA KOMIICHCAITUH SKOHOMUYECKH | KOMIICHCAI[UU
PCaKTHBHOU pEaKTHUBHOU € aCIEeKTHI PEaKTHUBHOMN
MOIIHOCTH B KOMIIEHCAIIMM | MOILIIHOCTHU B




MOIIHOCTH B COC. PEaKTUBHOM COC, cBobomHO
COC. Homyckatorcst MOIIHOCTH B OTIepUpYyET
3HaYUTEIbHBIC CAC, Ho NpUOOPETEHHBIM
OINOKH, JIOTTYCKAOTCS Y 3HAaHUSIMH.
HPOABJIACTCA HE3HAYUTEIbHBI
HEIOCTATOYHOCT | ¢ omuOKH,
b 3HAHUH, T10 HETOYHOCTH,
pany 5 3aTpyIHEHUS
HoKasareJex, pu
00yyaromuiics AHAIUTUYECKUX
WCIBITBIBACT OTepAIHSX.
3HAYUTCIIbHBIC
3aTpYAHEHHS
npu
OIIEpUPOBAHHUI
SHAaHUAMHU IIPU
UX TEepEeHoce Ha
HOBBIC
CUTYAaIIHH.
yMeThb: OOyuaromuiics He | OOydaromuics OOyuaromuiicss | OOy4JaroImuics
Bri6upars yMeEET WU B JEMOHCTPUPYET | AEMOHCTPUPYET | NEMOHCTPUPYET
OCHOBHBIC HEIOCTATOYHON HCEIIOJIHOC JaCTUYHOC IIOJITHOC
HapaMeTpI)I CTCIICHU YMECT COOTBETCTBUC COOTBETCTBUC COOTBETCTBUC
3JIEMEHTOB Cac, IrpaMOTHO CJICIIYI(BHII/IX CHCILYIgHIHX CHGHYI(BHII/IX
TapaMeTpbl Bri6upats yMEHHI YMEHHIL: YMEHHIA:
PEKIMOB OCHOBHBIE Bri6upats Bri6upats Bri6upats
YIEKTPHUECKHX rapameTpbl OCHOBHBIC OCHOBHEBIC OCHOBHEBIC
cereil. OLeHNBaTD anementoB COC, | mapaMeTpbl napameTpbl napameTpbl
HoKazaTenu rapameTpbl 3JICMEHTOB 3JIEMEHTOB 3JIEMEHTOB
KAYECTRA PEKHMOB CoC, CoC, CoC,
EKTPODHEPTHH 1 DIEKTPHHIECKHX napameTpbl napameTpbl napameTpbl
HAJICKHOCTH CeTeH. PEXKUMOB PEXKUMOB PEKUMOB
EKTPOCHAGKEHUS OueHuBarh DNEKTPUYECKHX | DNEKTPUYECKH | DIIEKTPHIECKUX
noTpe6uTenei. MOKa3aTen ceTei. X CeTeH. CEeTeH.
BrIGHpaTH CIOCOGHI KayecTBa O1ieHMBaThL O1eHuBarhL O1eHuBarThH
W CpejicTBa DIIEKTPOIHEPTUHU | TTOKA3aTeNn MoKa3aTesu MoKa3aTesu
BT — U HAJIE)KHOCTH KadyecTBa KadyecTBa KadyecTBa
Ka4yecTBa DIEKTPOCHAOKEH | DJIEKTPOIHEPTH | DIEKTPOIHEPTH | DIEKTPOIHEPTH
snektposnHeprum u | 11 5 un nu nu
HALEKHOCTH noTpebuTenei. HaJIe)KHOCTH HaJIC)KHOCTH HaJIe)KHOCTH
EKTPOCHAGKEHHS. Bri6upats AIIEKTPOCHAOKE | IMEKTPOCHAOK | DIIEKTPOCHAOXKE
TTpOBOAUT CITOCOOBI HUS § CHUS } HHS }
TEXHIKO- cpencTaa norpedureneil. | morpedutenei. | morpedUTEneii.
SKOHOMIUECKOS obecrieueHus Br16upath Bri6upats Bri6upats
060CHOBAHHUE KadecTBa CIoCcoObI 1 CIIOCOOBI 1 CIIOCOOBI
NpUMeHeH s AJIEKTPOIHEPTUU | CPEACTBA cpencTBa cpencTaa
cr1oco6oB 1 cpesictp | 1 HAACKHOCTH obecrieueHus obecrieueHus obecrieueHus
KOMIICHCALIHH DIIEKTPOCHAOXKEH | KAuecTBa KadyecTBa KadecTBa
PEAKTHBHOT ust. IIpoBOAMTE ANIEKTPOIHEPTH | AJIEKTPOIHEPTH | ANEKTPOIHEPTH
momaoctn (KMP). | TEXHHUKO- nu nu uun
SKOHOMHYECKOE | HAJIE)KHOCTH HaJIS)KHOCTH HaJIe)KHOCTU
000CHOBaHNE AIIEKTPOCHAOXKE | INEKTPOCHAOXK | AJIEKTPOCHAOXKE
pUMEHEHUS HUSL. EHUsI. HUSL.
croco0oB U IIpoBoanTh [IpoBomuTH [IpoBoauTh




CpPEACTB TEXHHUKO- TEXHUKO- TEXHUKO-
KOMIIEHCAIU! SKOHOMHYECKO | IKOHOMHYECKO | SKOHOMHUYECKO
pEaKTUBHOM ¢ 000cHOBaHHUE | € 00OCHOBaHUE | € 00OCHOBAHUE
MOIIIHOCTH MIPUMEHEHUS IPUMEHEHUS IIPUMEHEHUS
(KMP). Croco0oB 1 Croco0oB u Croco0oB 1
CpENCTB CpElCTB CpEelCTB
KOMIICHCALIUM | KOMIIEHCAllMU | KOMIICHCALIUU
PEaKTUBHOM pEaKTUBHOMN pEaKTUBHOMN
MOULIHOCTH MOIIHOCTH MOIIHOCTH
(KMP). (KMP).. (KMP).
Homyckarorcs YmMmenus CBo001HO
3HAYUTCIBHBIC OCBOCHBI, HO ONepupyeT
OIHI/I6KI/I, A0IyCKarTCA HpI/IO6p€TCHHBIM
MMPOABIIACTCA HE3HAYUTCIIbHBI U YMCHUSAMU,
HCOOCTAaTOYHOCT € OH_II/I6KI/I, IPUMCHACT UX B
b YMeHHﬁ, 110 HCTOYHOCTH, CUTYyalusAX
pany 3aTPyIHECHUA MIOBBILICHHON
MOoKa3aTeleH, npu CJIOKHOCTH.
oOyJaroruiics AHAITNTUYIECKUX
HUCIIBIThIBACT ornepanuiax,
3HAYUTCIIbHbIC IepeHoOCce
3aTpyAHEHUS yMEHUH Ha
npu HOBBIE,
OIeprupoOBaHNN HECTaHAapPTHBIC
YMEHHUSIMH NIPH CHUTYyaLlHuH.
UX MEPeHOCe Ha
HOBBIC
CHTYallH.
BJIAJI€Th: OOyuaromuiicst He | OOydaromuiics OOyuaromuiicss | OOyJaromuiics B
Hagspikamu BJIaACCT UJIIU B BJIaacecT HaCTUYHO [IOJIHOM 00BEME
OPUMEHEHUSI HEJIOCTAaTOYHOM 0a30BBIMH BJIaJICCT BJIaACCT
TEOPETUYECKUX CTCTICHH BIIaIECT HaBBIKAMU 0a30BbIMHU 0a30BBIMU
MIOJIOKEHUH U HaBBIKaMH IIPUMEHEHHUS HaBbIKaMHU Hagbikamu
METOJIOB K NPUMCHCHHUA TEOPETHYECKUX | IPUMEHEHHUs MPUMEHECHUS
peLIeHnI0 TeOPeTH‘ieSKHX MOJIOKEHHUH 1 TEOPETUYECKA | TEOPETUUECKUX
MPAKTHYCCKUX MOJIOKEHNHN U METOHOB K X MOJIOKEHUM | MOJ0XKEHUN U
3a71a4 pacuera u METOAOB K pELIEHUIO 1 METOJIOB K METOJIOB K
BbIOOpa OCHOBHBIX | PCIICHHUIO NPAKTHYECKUX | PCIICHUIO PEIICHHIO
snementos COC. MPaKTUYECKUX 3aj1a4 pacuera | NPAKTHYECKHUX | IMPAKTHYECKHX
3a/laq paciera u | y ppibopa 3aJ1a4 pacyeTa | 3aJad pacyera
BBI60p3. OCHOBHBIX u BBI60pa u BI>I60pa
OCHOBHBIX 3JIEMEHTOB OCHOBHBIX OCHOBHBIX
sanementoB COC | €A, DJIEMCHTOB JJIEMEHTOB
JIOITY CKAOTCS COC, no C3C, cBoboaHO
3HAYUTCIIbHbIC A0IyCKarTCA IMPUMCHSCT
OIIH/I6KI/I, HE3HAYNTCIIbHBI IMOJTY4YCHHBIC
MMPOABIIACTCA € OH_II/I6KI/I, HaBbIKH B
HEAO0CTAaTOYHOCT HCTOYHOCTH, CUTyalusax
b BJIaICHUA 3aTpYyAHCHHUA MMOBBIIIIEHHON
HaBbIKaMH I10 npu CJIOKHOCTH.
pany AHAJIUTHYCCKUX
IOKa3aTelleH, Onepanmsx,
OO0yyarorumiics nepeHoce
HUCIIBITHIBACT yMeHI/Iﬁ Ha




3HAYUTEIHHBIC HOBEIE,
3aTpyJHEHHS HECTaH/IapTHBIC
npu CUTyaIluH.
MPUMEHECHUU

HABBIKOB B

HOBBIX

CUTyaIHsIX.

[IIkanbl OLEHUBAHUS pPE3YyJbTaTOB IMPOMEXKYTOYHOM aTTecTallud U HX
ONKCAaHUE:

®opMa NPOMeKYTOYHOM aTTeCTALMNU: IK3aMEeH

[IpoMexyTouHas aTTecTamus 00yJaroumxcs B popme 3x3aMeHa MpOBOAUTCS
M0 pe3yJibTaTaM BBIIOJHEHHSI BCEX BUJOB yueOHOU pabOThI, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAaHHOW JMCHMIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBAeMOCTH B TeueHue cemectpa. OreHka
CTENEHU JOCTHXKEHUSI O0yYaIOIUMUCS IJIAHUPYEMBIX pe3yJbTaTOB OOYUYEHHS IO
JUCHMIUIMHE (MOJYJIO) MPOBOAMTCS IpernoAaBaTesieM, BEIyIIUM 3aHATUS TI0
JUCHUILIMHE (MOJTYJII0) METOA0OM dKCIIEPTHOM olleHKHU. [1o ntoram npomexyTOUHOM
aTTecTalluy MO AUCUUILIMHE (MOAYIIIO0) BHICTABISIETCS 3a4eT.

[IIxana oueHNBaHuA Onucanue

BrinonHeHbI Bce BUABI yueOHOU paboThL, IPeayCMOTPEHHbIC YUeOHBIM
maHoM. CTyJIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHHI,
HaBBIKOB TPHUBEACHHBIM B TaOJMIIAX I[IOKa3aTeJIe, Olepupyer
MpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMU, IPUMEHSIET UX B
CUTYAIUSX MTOBBIIICHHON CIIOKHOCTHU. [{aHbI MCUEPIIHIBAIOIIINE OTBETHI
Ha BCE TPH BOIMpOca B OMIIETE.

OT1ian4yao

BrinonHeHb! Bce BUIbI yueOHOU paboThL, IPe1yCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMIA,
HAaBBHIKOB TIPUBEACHHBIM B TaONMIIAX I[IOKA3aTeJIe, OIepupyer
NpUOOPETEeHHBIMU 3HAHUSMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
Xopomo CUTyallUsX MOBBIIIEHHONW cJoXHOCTU. [Ipm 3TOM MOryT OBITH
JIOIyIIEHbl HE3HAYUTENbHbIE OLTMOKH, HETOUHOCTH, 3aTPyAHEHHS IPU
AHAIUTUYECKUX OlepalusX, NepeHOoCce 3HaHUN U YMEHHMH Ha HOBBIE,
HECTaHJapTHbIE CUTyaluu. J[aHbI MCUEpNBIBAIOIIME OTBETHI Ha JIBA
BOIpoca B OujeTe U 4aCTUYHO Ha TPETHUil.

BrinonHeHb! Bce BUIbI yueOHOU pabOThl, IPe1yCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHHI,
HaBBIKOB TIPUBEACHHBIM B TaONMIAX T[OKa3aTelei, Omepupyer
nproOpeTeHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B
CUTYaLMAX MOBBILIEHHOMN CI0XKHOCTHU. JlaHbI HCUEPIBIBAIOIINE OTBETHI
Ha OJIMH BOIIPOC B OWJIeTE M YACTUYHO HA JBa OCTAJIbHBIX.

y,Z[OBJ'ICTBOpI/ITeJ'IBHO
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He BbmomHen oawH wim Oojiee BHIOB y4eOHOH paboOTHI,
NPEIYyCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTYIEHT JEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHUM, HABBIKOB ITPHBEICHHBIM B
Ta0JIMIaX TOKAa3aTeNel, OMyCKAITCS 3HAYUTENbHBIC OIINOKH,
MPOSBIIACTCS OTCYTCTBUC 3HAHWH, YMEHHH, HABBIKOB II0 PsIY
HOKa3aTeHeﬁ, CTy,HeHT HCIIBITHIBACT 3HAYUTCIIHbHBIC 3anyIIHCHI/I$I HpI/I
ONEPUPOBAHUN 3HAHMSAMHM M YMEHHUSMH TPU UX MEPEHOCE Ha HOBBIC
CUTYyaLVH.

He ynosnersopurensHo

@DOHJIbI OLICHOYHBIX CPEACTB MPEJCTABICHb B NPHIOKEHUSIX K padouei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE 00ecrieueHune
JTUCIHHUILINHBI

a) OCHOBHAas JiUTeparypa:

1. Unenvumnk, B.U. Dnektpuueckne CUCTEMBl U CETU: YueOHUK s By30B / B.I.
Nnenpuuk.-M.: Oueproaromusaar, 1989.- 592c¢.

2. DnekTpudeckue cucteMbl. T 2. DJIEKTpUYECKHE CETH: yuyeOHoe mocooue s
AIEKTPOIHEPTreTHUEeCKUX BYy30B / B.A.Benukon [u ap.]; noa pen. B.A.Benukosa -
M.: Breicmas mikona, 1971.- 438c.

3. DNEKTpUYECKUE CUCTEMBI. DIEKTPUUECKHUE CETU: YUCOHHUK ISl DHEPreTHIE- CKUX
cneruaibHoCTel By30B. U3a. 2-e, nepepab. u nononH / B.A.Benukos [u ap.]; nmoxa
pen. B.A.BenukoBa, CtpoeBa B.A. - M.: Beiciias mkona, 1998- 511c.

4. BenukoB, B.A. Dnekrpuueckue cuCTeMbl. Pexxumbl pabOTHI JIEKTPUUECKHUX
CUCTEM U ceTed: ydeOHOoe TmocoOue ISl DJIEKTPOIHEPTeTUUYECKUX BY30B /
B.A.Benukos, JI.A.)Kyxkos, I'.E.Iloctienios; nox pea. B.A.Benukosa - M.: Beicias
mkona, 1975.- 344¢

5. AdanackeBa E.B. DnexkrpocHa®keHHE NPOMBIIUIEHHBIX MPEIIPUSITHIA
(momarHee 3agaHue).

B) IPOrpaMMHOe o0ecrnevyeHre U HHTepPHeT-pecypcebl:

[IporpammHuoe oOecrieueHue He MPEyCMOTPEHO.

NutepHeT-pecypchl  BKJIIOYAIOT y4EOHO-METOJMYECKHME MaTepuaibl B
SJIEKTPOHHOM BHje, TpeiactaBicHHbie Ha caite (http:/lib.mami.ru/ebooks/ B
pasznene «bubmuorekay.

BapuaHTbI KOHTPOJIBHBIX 3aJaHUM 110 TUCUUTILIMHE IPEACTABIICHBI HA CAaUTax:

http://i-exam.ru, http:// fepo.ru.

8. MarepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUIIIMHBI

MynbsTuMennitHas ayIuTOpUs Ka(eapbl «ITpombiieHHas
TeriodHepreTuka»y Ayza. AB2415, ocHamieHHas OpPrTEXHUKOM M MYJIbTUMEIHNA
cpeactBamu (mpoektop, [1IK u ap.).

Q. MeToauyecKue peKOMeHIAIUN 1JI51 CAMOCTOSITEIbHOM padoThl
CTYAEHTOB
11



http://lib.mami.ru/ebooks/
http://i-exam.ru/

AdanacbeBa E.B. CoopHuk nomamHux 3aganuidi HamnpapiieHue moaroToBKu:
13.03.01 «TemnosHepreruka u temnorexuuka». — M.: U3g-so MI'NY, 2013. — 56c.

10. MeTO)Il/I‘IeCKI/Ie PEKOMEHIANUA NJIA IIpernoaaBaTeIsd

He npexycmorpensl.

[IporpamMmma cocTtaBieHa B COOTBEeTCTBUH ¢ DenepalbHbIM TOCYIapCTBECHHBIM
o0pa30BaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHHsA IO HAMPABJICHUIO
noaroroBku 13.03.01 «TemnosHepretnka M TEIUIOTEXHHKa» W IPOQPHUIIO
«JHeproodecreyeHne TpearnpusTun.
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CprKTypa U COACPKaHUuEC NTUCHUIIJINHBI <<3J1eKTpnqec1me CETHU» IO HAIIPABJCHUIO NOATOTOBKH

13.03.01 «Temio3HepreTuka U TeNJI0TEXHUKA»

[Tpunoxenue 1

Bunas! yueOHOU pabOTHI, BKITIOYAs

e w S, Bunrl camoctosTenpHO# paboTh DopMbI
5 E &' | caMOCTOATENFHYIO padOTy CTYICHTOB, U
Paznen g 58 TPYAOEMKOCTD B 4acax CTYZCHTOB aTTeCTaMH
o L2
o | T8
J I/C | Jlad | CPC KCP | K.P. K.II. PI'P Peo. K/p C) 3
[LaTe1ii cemectp
BBenenue.
Ob6urme CBEJICHUSA 0 cucreMax
anekTpocHaOxeHnss. OcOOCHHOCTH CHUCTEM
3IEeKTPOCHAOKEeHHUS TOPOJIOB, 1
Tema | TPOMBIIUICHHBIX MPEIIPUATHIA, OOBEKTOB
1 CEIILCKOTO XO3SICTBA W TPAHCHOPTHBIX 7 18
CHUCTEM; TUTIBI AIEKTPOIIPUEMHHKOB,
PEKUMBI UX pabOTHI.
CeMuHapCKOe 3aHATHE, pEIICHUE 3a1a4
1 +
Boigaua 3ananus Ha PI'P Nel
MeTtoant pacuera IEKTPHYECKHX
HArpy30K. HapexnocTn CHCTEeM
3JIEKTPOCHAGKEHH S
1. T'paduku >IEKTPHUSCKUX HATrPY30K.
OnpenencHare CpeIHIUX,
CpeIHeKBaIpaTHYHbIX HAarpy3ok, pacxoja
Tema | PHIEKTPOIHEPIUH. 2
2 2. Metoasl ompeneneHUs  PacUYETHBIX 7 18
Harpy3oK. OCHOBHBIE TapaMeTPhl U METOIBI
pacuera HagexHoctn COC.
3. Metopl oOecTiedeHns 3a1laHHOTO YPOBHS
Hanexsaoctn COC.
CemuHapcKoOe 3aHsTHE, pELIEHHE 3a/1a4. 1
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Tema

Bri6op mapaMeTpoB OCHOBHOI'0
obopynoBanus u daemenToB CIC

1. Beibop umcia W MOIIHOCTH CHIIOBBIX
TpaHc()OpMaTOpPOB, MECTa PACHONOKCHUSA
MUTAIOIIUX MMOACTAHIIAH.

2. Bribop cedeHHs TIPOBOIOB W IKHII
Ka0eJeH, NIMH U IIHHOMPOBOJIOB. .

CemuHapckoe 3aHsTre. Bolaua 3aganus
Ha PI'P Ne2. Canaua PT'P Nel

18

Tema

Pexxumpbl padortsl HeiiTpaau B CIC

1. Tuns! Hedrpaneit B COC.

2. Bei6op pexxuma pabotsl Heitrpanu B COC
HanpspkeHueM 10 1000 B u ceeime 1000 B.

3. CoC c TIIyX03a3€MJIEHHBIMU
HEUTpaJSIMHU.

Boigaua 3aganus Ha PI'P Ne3. Cnaua
3agaHus Ne2

18

Tema

TpeO6oBanuss ¥ BbLIOOP 3a3eMJISIOLIUX
yerpoiicte B CIC

1. TpebGoBanwust K 3a3eMJISTFOIIIAM
yCTpoMCTBaM.

2. Pacuer 3a3eMJISIIOIIMX YCTPOUCTB.

3. OcobeHHOCTH pabOTBl H YCTpPOWCTBa
CHCTEM 3a3eMJICHHS 3JICKTPOYCTAHOBOK B
YCJIOBHSIX MHOTOJICTHEI MEp3JIOTHI.

CCMI/IHapCKOG 3aHATHE»

18

Tema

KavecTBO »3s1eKTpHYeckol JHepruu B
CaC.

1. BiusHue KadecTBa DIIEKTPUUYECKOMN
SHEPTUM Ha MapaMeTpbl U PEeXUMBI pabOThI
IPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUHU.

2. Cmocobbl ™ CpeacTBa TOBBIIICHUS
KagecTBa HanpspkeHns B COC.

CGMI/IHapCKOC 3aHATUC, PCIICHUE 3a1a1

18
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Tema

OcHOBBI TeXHHKO-I)KOHOMHYECKHX
pacdetoB B CIC. DkoJsoruueckue
TpedoBanus B CIC.

1. Metoauka  TEXHHUKO-3KOHOMHUYECKHX
pacucToOB.

2. OCHOBHBIE TEXHHUKO-2KOHOMHYECKHE
nokazarenau COC.

3. Dmueprocbeperarmomue TEXHOJOTHH B
COoC.

4. Dxonorudeckue TpedoBanus k COC.

Cemunapckoe 3anstue. Cnaua PI'P Ne3

18

®dopwma aTTecTau

Bcero gacos o JUCHUIIINHE B IIATOM
CEMCCTPC

144

10

126

15



[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHVE BBICIHIEI'O OBPA3OBAHNSA

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hamnpasnenue noarotosku: 13.03.01 TermosHnepreTuka u TeIIOTEXHUKA
OIT (mpoduiib): «IHEproodecrnedeHne mpearnpusTHI
®opma 00yyeHus: 3a0UHast

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHBIX CPEACTB
o IMCHUITJIMHE

«3.11eKTpI/1qec1me CceTH»

MockBa
2019



[Tpunoxenue 1

TunoBbie KOHTPOJIbHBIE 3aIAaHUS WM HHbIe MAaTePUAJIbI, HEOOX0UMBbIE JJIA
OlleHKH 3HAHM i, YMeHH I, HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH,

XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce

O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb NMpakKTUYECKUX PA0OT MO TUCIUILINHE

Ne HaunmenoBanue Kpartkas [Ipeacrasnenue
/Tl | OLIEHOYHOI'O CPE/ICTBA XapaKTEPUCTHUKA OIICHOYHOTO CPEJICTBA B
OIICHOYHOTO CPEJICTBA dbona

1 | Pacuernas pa6ota Nel. | [Ipaktuueckast pabota | Pe3ynbrarom paboThl
«Bp100p uncna u HarpaBjeHa Ha SIBIIIETCS] YMEHUE
MOIIHOCTH dbopMHUpOBaHUE YMEHUH | TPUMEHSITH METO/TBI
TparchopmMaTopos ¥ HaBBIKOB I10 pacyeTy | pacueTa W BEIOOD YuCIia
CBSI3M Ha ¥ BBIOOPY YHnCyIa U Y MOIITHOCTH
AIIEKTPOCTAHIIUU MOIIHOCTH TpanchopmaTopos

TpaHc(hOpMaTOpOB CBS3U Ha
CBSI3M Ha AIEKTPOCTAHIINH.
AJIEKTPOCTAHIINH.

2 | Pacuetnas pabota Ne2 | Ilpaktuueckas pabora | PesynpTaTom paboTh
«Pacuer JIDII u BIOOp | HampaBiieHa Ha SBJISICTCS] YMEHHE
HEU30JUPOBAHHBIX dbopMHpoBaHUE YMEHUH | COCTABIISATh
IPOBOJIOBY M0 UCXOJHBIM JJAHHBIM | CTPYKTYPHBIE CXEMBI

Y UCXOJITHOU CXeMe JIDII, paccunTsiBaTh U
HAYEPTUTH BBEIOMPATH MMPOBOTHUKH,
CTPYKTYPHYIO CXE€MY C | ONpeNessTh MOTepU
yKa3aHHUeM ee MOTITHOCTH U
apaMeTpoB. HaTPSHKCHUS.
PaccuuTaTh 1 BbIOpaTh
MIPOBOTHUKH,
OTIPEACTUTH TIOTEPU
MOIITHOCTH U
HaIPSHKCHUS

3 | Pacuetnas pabota Ne3 | Ilpaktuyeckas pabora | PesynbTaTom paboTh

«Pacuer norepp
MOITHOCTH U
AIIEKTPOIHEPTUH B
TpaHchopmaTrope»

HalpaBJieHa Ha
dhopMupoBaHUE YMECHHI
Y HaBBIKOB 10
UCXOIHBIM JTAHHBIM
ONpeaeNsTh NOTEPU
MOIIIHOCTH U YHEPTUU
TpaHchopmaropa 3a
YKa3aHHBIN [IEPUOJT
BPEMEHU.

SABJISICTCS YMEHUE
pacCUnTHIBATH MIOTEPU
MOITHOCTH ¥ SHEPTHUH
TpaHchopmaropa 3a
YKa3aHHBIN [IEPUOLT
BPEMEHH.




[Tpunoxxenue 2
Cnucok 3K3aMeHAIlMOHHBIX BONIPOCOB (BOIPOCOB /ISl 32a4€TA) MO AMCIUIIHHE

OCHOBHBIE XapaKTEPUCTUKU IEKTPUUYECKUX HATPY30K.

Knaccuduxkanuys MeTog0B pacyeTa 3JeKTPUYECKUX HArpy30K.

OCHOBHBIE METO/IbI pacyeTa dJMEKTPUUECKUX HATPYy30K.

Bb160p HCTOUHUKOB MTUTAHMUSL.

Br160p cxembl 31eKTpOCHA0KEHUS MPEAIPUITHS.

OmnpeneHne MUKOBBIX HAIPYy30K.

Br160p ceuenwuii mpoBoI0B.

Br16op ceuennii kabenbHBIX JIMHUH.

. TeXHUKO-I2KOHOMUYECKHE PACUEThI B 3JICKTPOCHAOKEHUH.

10 OO61mue TpeOboBaHMs K CUIOBBIM TPAaHC(HOPMATOPHBIM MOACTAHIIUSIM.

11.JlonmycTuMble cucTeMaTHUECKHUE MEPETPY3KU CHIIOBBIX TPpaHC(HOPMaTOPOB.

12.JlonycTtuMble aBapuiiHble IEPETPY3KH CUIIOBBIX TPAaHCPOPMATOPOB.

13.Bb160p yKciia ¥ MOIIHOCTH CUJIOBBIX TpaHC(HOPMATOPOB.

14.001mme npuHIUIBl NOCTPOCHUS CXEM BHYTPHU3aBOJICKOIO paclpeaeiieHus
3JIEKTPOIHEPTUH.

15.Bb100p cxem pacipeneuTeNbHON CETH MPEANPUATHSL.

16.006mme cBeneHMs 0 KOPOTKUX 3aMBbIKAHHUSX.

17.PacdeT TOKOB KOPOTKOTO 3aMBIKaHHs B YCTAaHOBKAaX HANpsKECHHEM BbIIIe |
kB.

18.PacdeT HECUMMETPUYHBIX TOKOB KOPOTKOTO 3aMBIKAHHSI.

19.PacdeTt TOKOB KOPOTKOT'O 3aMbIKaHHUs B yCTAHOBKAX HampshkeHueM 10 1kB.

20.Br160p snexTpoobopyaoBanus Ha HanpshkeHue 10 1 kB.

21.TToka3aTenu KayecTBa JIEKTPUUECKON IHEPTUH.

22.OTKJIOHEHHUS U KOJICOaHUS YaCTOTHI.

23.OTKJIOHEHUS U KOJICOaHUS HATIPSIKCHMUS.

24 KomneHcarusi ~ peakTUBHOW  MOIIHOCTH  MOIIHOCTH B CHCTEME
3JIEKTPOCHAOKEHHSI IPOMBIIITIEHHOTO MPEANPHUSITHSL.

25.KommeHcarusi peakTUBHOW MOIIHOCTA B D3JEKTPUUYECKUX CETAX OOIIEro
Ha3Ha4YeHMs! HarpspkeHueM 1o 1 kB.

26.KommieHcanysi peakTHUBHONM MOIIHOCTA B JJIGKTPUYECKUX CETAX OOIIEeTo
Ha3Ha4YeHUs HanpspkeHueM 6-10 kB.

27.MoHTax BO3AYIITHBIX JTUHUI.

28.11poknanka kabemnei.

29.MoHTax TpaHc(hopMaTOPHBIX MOACTAHIINI U ITyHKTOB.

30.OcHOBHBIE BOIIPOCHI SKCILTYaTAIUN SJIEKTPUUECKUX CETEH.

31.0kcrutyaTanys BO3IyIIHBIX JJIEKTPUUECKUX CETEH.

32. AnbTepHaTUBHBIE HICTOYHUKU U BUBI TOIUIMBA.

33.MeToapl  yMEHbIIEHUS TMOTEPb W OKOHOMHUHU  DJIEKTPOIHEPTUU  Ha
IpEIIPUSITUH.

34.0npeneneHue MOTephb B pa3InYHBIX TUIAX 3JIEKTPOTEXHUYECKUX YCTPOMCTB.

35.1ToTepu 3MeKTPOIHEPTUU OT HETMHEHHBIX TOTPEOUTENEH.

CoNOORODE



36.MeTozbl €CTEeCTBEHHON KOMITEHCALUU PEAKTUBHOW MOITHOCTH.

37.WckyccTBeHHAs] KOMIIEHCAIUSI PEAKTUBHONW MOIIIHOCTH.

38.Tunsl KOMOEHCUPYIOMINX yCTPOUCTB. JIOCTOMHCTBA U HEIOCTATKH KaXKJIOTO
THUTIA.

39.Iopsanox BrIOOpa KOMIIEHCHPYIOIIETO YCTPOICTBA.

40.CyurHocTh BbIOOpa MPOBOJAHUKOB IO YCIOBUSM Harpena.

41.0npeneneHue cedyeHHsl MPOBOJHHMKA MO METOAY IOTEPHU HAIPSIKEHUS B
JIMHUMU.

42.Kputepuu BpIOOpa MOIIIHOCTH TPaHC(HOPMATOPOB.

43.TTpoBepka TpancopmMaropa ¢ y4€TOM €ro meperpy30uHoil CIOCOOHOCTH.

44,Bp160p HOMHUHAIBHON MOIIIHOCTH TpaHCHOPMATOPOB.

45.TTapamienbHas pabota TpaHc(popMaToOpoB.

46.YpoBHU HaIPSIKEHUS B DIIEKTPUUECKUX CETSAX.

47.PanroHalibHOE HanpsbkeHue. GaKkTophl €ro BeIOOpA.

48.Crioco0sbI OTIpeeIICHNS PaIliOHATBHOTO HAMIPSHKEHUS.

49.CxeMbl MUTaHUs IPOMBIIUICHHBIX MTPEAPUSATHIH.

50. TuIibl IEXOBBIX TPaHC(HOPMATOPHBIX MOACTAHIIM.



[Tpunoxenue 3

MUMHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHUS POCCUMCKON OEIEPALINN
OEJIEPAJIBHOE I'OCY JIAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE YUYPEXK/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Kadeapa npoMbIIIJIEHHON TEMI0IHEPIETUKHU
3K3AMEHAIII/IOHHI)II71 BUJIET Ne 1
10 JUCHUIUIMHE « DJEKTPUUECKUE CETH
qust Hanpasiienus 13.03.01

1. VYKa3zaTp KaTeropuv MNPUEMHUKOB OHJIEKTPUYECKOW SHEPIHUM U UX
PEKUMBI paOOTHI.

2. UYrto Takoe «rpaduk siekTpuyeckod Harpysku»? s yero oH
CTPOUTCSA?

3. VYka3aTh OCHOBHBIE TMapameTpbl Tpaduka 3JIEKTPUYECKUX HaArpy30K.
[TosicHUTh WX GU3UUECKUI CMBICIT

bunet paccMoTpeH U yTBep»kIE€H Ha 3aceaHUU KadeIphl.

[IpoTokomn oT «___ » 20 r.Ne

3aBenyromuii kadenpoit Mapromus JILLA.

(nuunas noonucw)




[Tpunoxenue 4

IIpuMepsl 3a1a4 1)1 CEMUHAPCKUX 3aHATUI

3agauya 1:

CocTaBUTh CTPYKTYPHYIO cxemy ajiekTpocTaniuu (JC), paccuuTarh
¥ BBIOpaTh TpaHchopMaTopsl, onpeaeauTs kodddurueHT 3arpysku (Ks),
MOJHYK)  MEpEelIaBa€MyKd  MOIIHOCTh C  Y4YE€TOM  IOTE€Ph B
tpanchopmaropax (Spn), HanpspkeHue JuHUU tekrponepenad (Uy).
Tun reneparopa — TB®-63, uncio reHepatopoB (Nrpy) — 2, YUCIIO OJIOKOB

HOJKIIOYCHHS (M) — 1, aKTHBHAs MOIIMHOCTb COOCTBEHHBIX HYK/I
redeparopa (Pey) — 10%.
Pemenue.

CocraBisiercst cTpykTypHas cxema DC ¥ HaHOCATCS JaHHbIe (puc.l).
OmnpenensieTcss ~ pacdyeTHass ~ MOUIHOCTb  TpaHcdopmaTopa
TreHEepPaTOPHOTO pactpeaenuTenbHoro ycrpoiictsa (I'PY):

S1p = \/(Pr r-]rpy - I:)mln PCHany)Z + (Qr r]rpy - Qmin CH rpy)2 =
= /(63-2-50-6,3-2) +(47,3-2-31—4,7-2) =83,4 MB- A;

Q.= P,tgp. =63 -0,75 = 47,3MBap;
Qmin = Pmintg®, = 50 - 0,62 = 31MBgap;
P, =01P,=0,1-63 = 6,3Msap;
Qi = Putgep. = 6,3-0,75 = 4,7MBsap;

Omax = Praxtg®, = 65 - 0,62 = 40,3MBap;

SZp :\/(Prnrpy_PmaX PCH 1"py)2 (anrpy Qmax QCH rpy)2 =
= /(63-2-65-6,3-2)? +(47,3-2-40,3—4,7-2) =66 MB- A;

My =Ny —1=2—1=1;

S3p - \/(Prnlrpy P PCHn pr)z (an py Qmax QCH rpy) -
= /(63-65-6,3) +(47,3—4o,3—4,7) ~8,6 MB- A.




Sin=139 MB-A
Uew=220 kB

éﬂ érz [ T3

cosps=0,85

<« TPY

63x3 MBT

Pun=50 MBT
s v y {
Q CH (~) CH Q CH
G2

Puc. 1 Cmpykmypﬂaﬂ cxema 9C

[Ipumeyanue. 3HAK «MHHYC» B IEPBOM CKOOKE MOJIKOPEHHOTO
BBIPKEHUS 03HAYAET, YTO HEJOCTAOIIAasi MOIIHOCTh MOTPeOIsIeTCs U3
anekTpoHarpy3ouHoi craniuu (OHC).

Surpy 20,75, =0,7-83,4=57,4 MB- A

OmnpenensieTcst pacyeTHasi MOIITHOCTh OJI0OYHOTO TpaHc(opmaTopa

Sep = JP =P, P +(Q - Q.. ) =+/(63-6,3) +(47,3-4,7) =

ST.6J‘I > S6J‘I.p = 79,1 MB : A

Omnpenensercs nepeaaBacMasi MOIIHOCTh TpaHCHopMaTopa

Piep = PNy = PeyNy — Prjp, =63-3-6,3-3-30=1201 MB- A;

S P
Snan =—2 = =t = 120. =139 MB-A;
K cose K 0,8-1,08

ot

ot



K,,.=F(coso.)=F(0,8)=108.
OnpenensTcs HapsHKEHUE TepeIadn

U, =U_ =(L.10)P, =(L...10)-1201=120,]1...1201 kB

cp

CornacHo mikaie Hanpsbkenue npuaumaercs Ug,=220kB.
BriOuparorcs TpanchOopMaTophl COTIIACHO CIIPABOYHBIM Ta0 IMIIaM.

Jst I'PY — nea TPALIH bnounsiit — oaun T/]
63000-220/10,5 80000-220/10,5
Us=230 kB U,.=242 xB
U,,=11 xB U,,=10,5 kB
AP=70 kBm AP=70 kBm
AP,;=265 kBm AP,;=315 xBm
n,=11,5% n,=11%
1.=0,5% 1:=0,45%

Omnpenenstorcs KodQPUIUEHTHI 3arpy3Ku TpaHchopMaTopoB

K . S(b.rpy 8314

Y ons, . 2-63
Kign =20 = % _ 0,99
' ST.6H 80

Hanocsarcs HeoOxomumble NaHHBIE (Spn, Umn) Ha CTPYKTYPHYIO
CXEMY.

Otset: Ha 9C BbIOpans! Tpanchopmartopsl cBsizu ['PY — nea TPJIHL]
63000-220/10,5; K;py=0,66; BJI — TALl 80000-220/10,5; K;6,=0,99;
Spi=139 MB-A.

3anaua 2:
Hano: w3 3amanust Nel Sp,=139 MB-A, U,=220 kB. Mapka
npoBoga — A, cosQur=0,85; Ty=4000 4. Heobxomumo coOCTaBUTH

cTpykTypHyto cxemy JIOII, paccuutarh M BbIOpAaTh MNPOBOJHUKH,
ONPENICIIUTh TOTEPU MOIIIHOCTHU U HATIPSIKECHUS.

Pemenue.

CocraBiisieM cTpyKTypHYIO cxeMy JIDII u HaHOCHM JIaHHBIE (puUC.2).



Snep S:ran

Use A-3x(3x120) Usn
‘ >

I;[O]I, AS.13H9 AU.'[B]I, L.'lEl]I

Puc. 2. Cmpyxkmypnas cxema JISI1

IIo HMCIOIIIUMCA HOaHHBIM OIPCACIEIEM pPAaCdCTHOC CCUCHUC IIPpOBOJA H
IMPpUBOAUM €TO K CTAHAAPTHOMY 3HAYCHUIO.

Jue L1

Sy = = 332mM?,

Seep  139-10°
I

= = = 365,2A,
" 3y, 173220

jox = F(T,,amomunnii) = F (4000, amromunnii) = 1,1 A/Mm?,

[lo cmpaBouHbIM MaTepuajiaM BBIOMpAETCS MPOBOA JJISI HapY>KHOU
MPOKJIAIKHA BRICOKOBOJIBTHOM JIuauu (BJI).

A—3%x(3x%x120),1,,, =3 x375A.
Onpenensercs ontuMaiibHas aivHa JIDTT

Lyon = (0,3 .. DUy = (0,3...1)220 = 66 ... 220km.

[Tpunumaem L ;,,=100 kM.
OmnpenensieM conpotunenue JIOII.

1 1
Ruon = =Tl = - 0,28 - 100 = 9,30w,
_10°0_ 100
=g T 30120 280M/M,

X,y = XoL,; = 0,4 - 100 = 400m.

Onpenensiem notepu MomtHocTH B JIDII

Sup | 139 Y°
JIBII = =P RJ‘[QH = (—) : 9,3 = 0,4 MBT,
n..U 3-220

DI nep



AQ,., = nep 2X —( 139 )2 40 = 1,8M
Qnan - nnanUnep mo T 3 . 220 - 5 Bap;

AS,.. = JAP%, + AQ% = /0,42 + 1,82 = 1,84MB - A.
[Tpunumaem AS;,;=2, TOrJ1a ¢ y4€TOM MOTEPh
Sion = Suep — ASpen = 139 — 2 = 1370m.

Onpenensiem notepu HanpsokeHus B JIDI

02
AUy, = U2 Pneanan(TO + thg¢n3n) =
, Ny5nYmsn
= -118,2-100-(0,28+0,4-0,62) = 4,3%,
322072 ( + ) o

Prep = Snep COS Py = 139 - 0,85 = 118,2MBr.
AU 1y = UpepAU,0,01 = 220 - 4,3 - 0,01 = 9,46KB.

Omeem.

BJI-A—-3x(3x120), |, =3x375A, L, =100 kv,
AS.. =2MB-A AU, =43%.

3agaua 3:
Jlnst TpancopmaTopa ¢ yKa3aHHBIMU JIAHHBIMU ONIPEAECTUTH MOTEPU
MOIIHOCTH Y SHEPTUU 3a TOJI.
Hano: Tpauncdopmarop — IC-bi.
TJ1 80000-220/10,5
APx= 79 kBt
APy=315 kBt
U= 11%
1= 0,45%
K;=10,99
cosp=0,8
T,= 50004
t= 55004
Pemenue.
OnpenensieM MOTEPU aKTUBHOM, PEAKTUBHOM U MOJHOW MOIIIHOCTH
TpanchopmaTopa



AP = AP, + AP K?=79+315-0,99° =387,7 kBr ~ 3,9-10° xBT;

AP = AP, ~ 315 xBr;
AP = AP, =79 kBT.

AQ, = AQ,, +AQ,,.K?Z =3,6-10° +88-10% - 0,99° =89,9-10” kBap;
AQ,, ~i,S,, -107% =0,45-80000-10 % = 360 kBap;

AQ,ac * Uy, S, -107% =11.80000-10 % =88-10 *ksap;

~~
ac K3 TH.T

AS, =JAP? + AQ? =/(39-10%)% + (89,9-10%)? =90,1-10*B - A.

OmnpenensieM MOTEpU AKTUBHOM, PEAKTUBHOW W TOJIHBIE MOTEpPHU
SHEPruu B TpaHchopMarope
AW, =AW_ + AW . = AP_t+ AP Kt =AP_t+ AP _KZ’t=
=79-5500 +315-0,99-3500 =1,5-10°kBr - u;

AWP-T = SHT(IXXt +U KZ’C) 102 —

K37 "3

80000 - (0,45-5500 +11-0,992 - 3500) - 1072 = 32,2 -10%kBap- u;

AW, = JAW2, + AW?2, =/(15-10%)? +(32,2-10°)2 =34,5-10°kB- A - .
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