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Размещенное изображение


1. Ilean ocBOeHHSI TUCHMILIMHBI

K ocHOBHBIM meJasaM OCBOCHHA JUCIHMIIIIMHBI <<3J'IGKTpI/I‘-IeCKI/Ie CCT»
CJICaAyCT OTHCCTH:

— ¢opMupoBaHue 0a30BBIX 3HAHUI IO BOMpPOCAaM MPOCKTHPOBAHUS H
JKCIUTyaTalliM  KOMIUIEKCHBIX CHCTEM JHEProcOEpeKEHHs MPOMBIILIEHHBIX
PEAIPUATUN;

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

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

— 00mUX TMpeACTaBICHU O KauecTBe M HOKOHOMHUYHOCTU 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 MOJauy AIEKTPOIHEPTUU U AIIEKTPOOE30I1aCHOCTD;

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

— YMEHHE paCcCUUTHIBATh BEIMYMHBI PACUETHOM HArpy3KH Ha Pa3TUYHBIX
YPOBHSIX CHUCTEMBI JJIEKTPOCHAOKEHHS M KOMIICHCAIIUU PEAKTUBHON MOIIHOCTH;

— yYMEHHE TMOJb30BATHCS  AJNEKTPOU3MEPUTEIbHBIMU  MpUOOpaMU U
MPUCTIOCOOJICHUSIMU;

— HAY4YUTh AaHAJIU3UPOBATH CYIIECTBYIOIIME CHUCTEMBI M HX DJIEMEHTHI,
pa3palaThiBaTh U BHEAPSITH HEOOXOAUMBIE U3MEHEHUS B UX CTPYKTYpE C MO3UIIUM
NOBBITIIEHUS Y(PHEKTUBHOCTU U AIIEKTPOCHAOKEHHUS;

— HAYYUTHCS IOIOUPATh YCTPOMUCTBA ANEKTPOHUKH, FJEKTPUUECKUE MPUOOPHI
1 000pyI0BaHUE C ONPEACIICHHBIMU NTapaMETPAMH U XapaKTEPUCTHKAMU;

— YMEHHUE COOMPaTh AIEKTPUUECKUE CXEMBI;

— HAY4YUTh aHAJTU3UPOBATH PE3YJIbTAThl MOACIUPOBAHUS, IPOU3BOIUTH MIOUCK
ONTHUMM3ALUOHHOTO PELIEHUS C TOMOIIBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto aucuuiuinabl B crpykrype OOII 6akanaBpuara
JHucnuninHa «INEeKTpUIECKUe CeTH» OTHOCUTCSL K  YHUCIY

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



«INEeKTPUYECKUE CETH» B3aMMOCBSI3aHA JIOTUYECKU U COJEPIKATEIbHO-
METOJUYECKH CO CIEAYIOIMMH TUCIUIUIMHAMU U npakTukamu OOIL:
B 6a30B0li yacTH MaTeMaTUYECKOr0 U €CTECTBEHHOHAYYHOTO IIUKJIA!

— Maremartuka,;
— dusuka;

— 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 3HATD:
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
anekTpocHaOxkeHus. 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 TpyJ0€MKOCTb AUCITUILIIMHBI COCTABIIACT 4 3a4€THBIX €IUHMUII, T.€. 144
akageMuyecknx yaca (13 Hux 90 yaca — camocTosiTenbHas padoTa CTyJEHTOB).

CrpyKkTypa u copepKaHue AUCHUIIIMHBI « DJIEKTPUUECKHE CETH» TI0 CPOKaM
U BUAaM paboTsl oTpakeHsl B [Ipunoxenun 1.

Coaepsxanue pa3aejoB IHCHUIIIHHBI

Cenbmoii cemecTp

BBenenue.

OO6mume CBEJCHUS 0 cuUcTeMax 3NEKTPOCHAOKEHUS
OcoOEHHOCTM  CHCTEM  JJIEKTPOCHAOKEHUST  TOPOJOB,  IPOMBIIUICHHBIX
NPEeANpUATANA, OOBEKTOB CEIbCKOTO XO34WCTBA U TPAHCIIOPTHBIX CHCTEM; THIIBI
AIIEKTPONPUEMHHUKOB, PEXKUMBI UX PaOOTHI.

Metoabl pacdera 3JIeKTpUYecKMX Harpy3ok. Hajmexnocrs cucrem
JIEKTPOCHAOKEeHUs

1. TI'padukm snexTpuueckux Harpy3ok. OmnpeneneHue  CpeaHUX,
CPEIHEKBAPATUYHBIX HArPy30K, PacX0/a JIEKTPOIHEPTUN.

2. Metonpl onpeneneHus pacyeTHhIX HAarpy3okK. OCHOBHBIE NapaMeTpsl H
MeTobl pacuera HaaexxHoctu COC.

3. Metoapl obecriedeHust 3a1aHHOr0 YpoBHs HajaexxHocT COC.

Br100op mapaMeTpoB 0CHOBHOTO 000py10BaHus U 3jaeMeHTOoB COC

1. BpiOop uncia W MOIIHOCTH CHJIOBBIX TpaHCHOPMATOpOB, MecTa
PacHoJIOKEHUS MUTAIOUIUX MMOACTAHIUH.

2. BriOop ceueHus MpoBOJIOB U KU Kabesel, IMH U IHIMHOTPOBOOB.

Pexxumbl padotsl HeliTpaau B CIC

1. Tunsr wewTpanein B COC.

2. Bribop pexuma pabotsl HeilTpanu B COC HanpsikenueM ao 1000 B u
ceeie 1000 B.

3. COC c¢ ri1yx03a3eMIE€HHBIMUA HEUTPAIISIMH.

TpebdoBanus u BbI0OP 3a3eMJsiromux ycrpoicts B COC

1. TpeboBaHMs K 3a3eMIISIONIUM YCTPONUCTBAM.

2. PacdeT 3a3eMJISIIOIINX YCTPOKCTB.

3.  OcobenHoct  pabOTBl W  yCTPOMCTBA  CHUCTEM  3a3eMJICHUS
AJIEKTPOYCTAHOBOK B YCIIOBUSX MHOTOJIETHEW MEP3JIOTHI.

KauecTBo 3s1ekTprueckoii 3aeprumn B CIC.

1. BausitHue kauecTBa SJEKTPUUYECKON DHEPTrUU Ha MapameTpbl U PEXKUMbI
paboThl IPUEMHHUKOB AJIEKTPUUECKON SHEPTHH.

2. Cnoco0sl U cpecTBa NOBBILIEHUS KauecTBa HanpsikeHus B COC.

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

1. MeToiMKa TEXHUKO-3KOHOMUYECKUX PacYETOB.



2. OCHOBHBIE TEXHUKO-IKOHOMHUUYECKHE nmoka3zarein COC.
3. DHeprocoOeperaroiue TexHonoruu 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 00YYarOIIMXCS:

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

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

— 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
WHTEPHET-TCCTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru,

— HCIIOJIb30BAaHWE HWHTEPAKTUBHBIX (DOPM TEKYyIIero KOHTpOJIE B ¢opMme

ayIUTOPHOTO U BHEAYAUTOPHOI'O HHTEPHET-TECTUPOBAHUS;

— MPOBEJECHUE MaCTEP-KIACCOB JKCIEPTOB U CHEIUAIUCTOB IO METOJIaM
COBPEMEHHOT'0 TMPOEKTUPOBaHUA U 3D-MojenupoBaHUs HWCTOYHUKOB M 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
COCTaBIISIIOT 25% OT 00beMa ayTUTOPHBIX 3aHATUM.

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

- BBITIOJIHGHWE PACUCTHBIX 33JlaHui (110 WHIWBHUAYAJIbHOMY 3aJaHUIO IS
Ka)XJ10r0 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, AJI1 KOHTPOJSI OCBOCHUSI O0YYAIOIIUMUCS Pa3/IeioB TUCIUILINHBL,
3alUTa OTYETOB 10 pacueTHOU padoTe.

OOpa3upl TECTOBBIX 3aJaHUM, 3aJaHUi pPAacUETHBIX PAOOT, KOHTPOJIBHBIX
BOIIPOCOB M 3aJaHUMl JJis MPOBEIEHUS TEKYIIEro KOHTPOJIs, IPHUBEACHBI B
MIPUJIOKECHUH 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 ocBoeHHs 00pa30BaTeIbHOI NPOrPaMMBbI
KOMIIeTeHIIUH o0y4Jarmuiics 10/KeH 00,1a1aTh
OIIK-5 CHOCOOEH  MpPOBOAWTH  HU3MEPEHHUS  JJEKTPUUYECKUX U
HEDJIEKTPUUECKUX BEIIMYUH Ha OOBEKTAaX TEIUIOPHEPTETUKU U
TEIUIOTEXHUKHU

B nporiecce ocBoenus 06pa3oBaTenbHON MIPOrpaMMbl JaHHBIE KOMITETCHIIUH,
B TOM YHUCJIE HMX OTJACJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS TMOATATHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS JUCHUIUIMH (MOJyJiei), MPaKTUK B COOTBETCTBUU C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpagukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3zareyel 1 KPpUTEpPUEB OLIEHNBAHUS KOMIIETCHIM,
(popmMupyeMbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI (MO1YJIS1), ONMCAHUE LKA
OLlEHUBAHUS

IToxazaTeneM OIICHMBaHUS KOMIICTCHIIMH Ha pa3IWYHBIX JTamax uX
dbopMHpOBaHUS  SBISICTCS  JOCTIDKEHHWE  OOyYalONUMHUCSA  TIAHUPYEMBIX
pe3yJIbTaTOB OOYYEHUS MO JUCHUTIINHE (MOYJIIO).



OIIK-5 — cioco0eH nMpoBOANTDL H3MEPEeHHUsI JJIeKTPUYECKUX M HeIIeKTPUYECKUX BeJIHYHH
Ha 00beKTaX TeMJI0IHEPreTHKHU U TeNJI0TeXHHKH

IToka3zar Kputepun onennBanns
eJb Ouenka Ouenka OuneHka «xopomo» Ouenka
«Hey/10BJIETBOPHUTE | «yA0BJIETBOPUTE/Ib (3a4TeHO0) nan «OTJIMYHO»
JbHO» (He 3a4TeH0) | HO» (3aYTeHO0) UJIH MOBbIIIEHHbII (3auTeHo)
WIN OTCYTCTBHE HHM3KO# YPOBEHb YPOBEHb OCBOEHHS Wi
chopmMupoBaHHOCT 0CBOEHMSI KOMIIeTEeHI[ U BbICOKMI
U KOMIIETEeHM U KOMIIETeHIIM U YPOBEHb
OCBOCHUS
KOMIIeTEeHI]
UM
3HATh: OOyuaromuiics OO0yyarorumiics OOyuaromuiicss | OOyvaromuics
[puHIKIIBEL JIEMOHCTPUPYET JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET
dopMupoBanus 1 IIOJTHOE HEIOJIHOE YaCTUYHOE TIOJIHOE
OCTPOEHHSI, OTCYTCTBHUE UJIHU COOTBCTCTBHUC COOTBCTCTBHUEC COOTBCTCTBUEC
OCO6CHHOCTI/I HEJO0CTAaTOYHOC CJICIIYIPHII/IX CHCILYI?HII/IX CJ'ICILYI?HII/IX
O6H.[er0 JHAYCHHUS COOTBETCTBUC 3HAaHUU: 3HAHUMU: 3HAaHUU:
COC. MeTos i CHCHYIEMHX [TprHIMIIBL [IpuHuIbL ITpuHIMITBL
0COGEHHOCTH ?ﬁlaHHH- ¢dopmupoBanus | popMupoBaHU | GOPMHPOBAHUS
S — PUHIHATIBL U IIOCTPOECHUA, | AU U IOCTPOEHUS,
PACUETHBIX (hopmupoBaHUS U | ocoGeHHOCTH IIOCTPOCHU, 0COOEHHOCTHU
P — HOC(T;POGHH’L o0111eT0 0COOEHHOCTH o01ero
HATPY30K U5 020 CHHOCTH 3Hauenuss COC. | obuero 3HaueHus: COC.
BBIG0DA OCHOBHEIX oomero . Metonabl 1 3HAYEHU Metonp! 1
IAPAMETPOB B ii[{a‘leHHH - | ocobeHHOCTH COC. Metoasl | 0COOEHHOCTH
seMenToB CAC. CTOMbI OmpeaeeHus U 0OCOOCHHOCTH | OIIpe/IeTICHH
TpeGosanmus K 0COOCHHOCTH pacyeTHbIX OIIPEACIICHUS | PACUETHBIX
KAUCCTBY OnpeneIcHusA JIEKTPUYECKUX | pACUETHBIX 3JIEKTPUYECKUX
pacdCTHBIX Harpy3o0K JJis DJIEKTPUYECKH | HArpy30K I
DNCKTPOSHEPTIHU I | 5 excrpuueckix BbIOOpa X Harpy3oK BbIOOpa
ZJ?JGIIG(:;I;}(I)(())(I:{I;I%)I(CHI/IH Haré)y301< AT OCHOBHBIX U1 BBIOOpa OCHOBHBIX
B CC, CrIOCOOHI 1 BbIOOpa [apaMeTpoB U | OCHOBHBIX [apamMeTpoB U
OCHOBHBIX JJIEMEHTOB [1apaMeTPOB U | DIIEMEHTOB
CpEACTBa X 11apaMmeTpoB 1 CoC. JJIEMEHTOB CoC.
%zi(;{rll/gfcifg " anemenToB COC. | TpeGosanmsa k| COC. TpeboBanus k
S KOHOMUUCCKIE TpeboBanus K Ka4yeCTBY TpeboBanust k | KauecTBy
ACIICKTHI Ka9CCTBY AIIEKTPOIHEPIH | KaYECTBY 3JIEKTPOIHEPTH
KOMITCHCALIHH SJIEKTPOSHEPIUHN | i p JJIEKTPOOHEPIH | U U
peAKTHBHO 4 Haﬂe)KHOCgH HaJIC)KHOCTHU U U HaJIC)KHOCTHU
vommHocTH B COC. JICKTPOCHAOKCH | mriekTpocHaOXKe | HaJIe)KHOCTU 3JIEKTpOCHa0Xke
usi B COC, Hus B COC, anekTpocHadx | Hust B COC,
CII0COOBI 1 CIIOCOOBI ¥ ennst B COC, CITIOCOOBI H
CpeacTBa X CpencTBa ux CIOCOOBI U CpencTBa ux
00eCIICUCHHSL. obecrieyeHus. CpencTBa ux obecrieyeHus.
Texuuueckne u | Texuudeckne n | obecriedenus. | TeXHHUECKHe U
OKOHOMHYCCKHUE | 5kOHOMUYECKH | TeXHUYECKHE | SKOHOMUYECKU
aCIICKTbI € aCIeKThI u € aCIIeKThI
KOMIICHCallu1 KOMIICHCAITUH SKOHOMUYECKH | KOMIICHCAI[UN
PCaKTHBHOM pEaKTHUBHOU € aCIeKTHI PEaKTHUBHOMN
MOIIIHOCTHU B MOIITHOCTH B KOMIIEHCAIlUX | MOIIHOCTH B
CoC. COC. pEaKTHBHOM COC, cBobogHO




Hormyckarotcst MOIITHOCTH B OIepuUpyeT
3HAYUTEIbHBIE CAC, no MPHUOOPETCHHBIM
OLINOKH, 0Ty CKAKOTCS U 3HAHUSMU.
HPOABIIACTCA HE3HAYNTEbHbI
HEOCTATOUHOCT | ¢ ommbK,
b 3HAHHH, I10 HETOYHOCTH,
pany 5 3aTpyAHEHUS
nokasare’ei, Tpu
00y JarOLIHHiCs AHATUTUYECKUX
UCIIBITBIBAET OTIePALIHIIX.
3HAYUTCIIbHbIC
3aTpyAHEHUS
npu
OIeprupoOBaHNN
SHaHUAMU IIPpH
UX MepeHoce Ha
HOBBIC
CUTYalLlUU.
yMeTb: OO6yuaromuiicst He | OOydaromuiics OO6yuvaromuiicss | OOyvaromuiics
BriOupath YMEET HIIH B JEMOHCTPHUPYET | JEMOHCTPUPYET | JEMOHCTPUPYET
OCHOBHBIC HEJO0CTAaTOYHON HCEIIOJIHOC HJaCTUYHOC IIOJIHOC
rnapamMeTpsl CTCIICHU YMECT COOTBETCTBUC COOTBETCTBHUEC COOTBETCTBUC
3JIEMEHTOB C 3C’ rpaMOTHO CHGZ[YIE)H_IHX CJ'IeI[yI?HII/IX CJ'IGI[YI(BH_[I/IX
TapameTpbl Bribupats yMEHHI yMEHHI: YMEHHI:
PEKIMOB OCHOBHBIE Bri6upath Bri6upars Bri6upats
IEKTPHYECKHX rapameTpbl OCHOBHBIE OCHOBHBIE OCHOBHBIC
cereit. OLCHIBATD anemenToB COC, | mapaMeTprl apaMeTphl apaMeTphl
HOKa3aTeu rnapameTpbl 3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
KAYECTRA PEKHMOB CoC, CoC, CoC,
EKTPOSHEPTHH 1 DICKTPHICCKHX napameTpbl napameTpbl napameTpbl
HAIOKHOCTH ceTeil. PEKUMOB PEXKUMOB PEXKUMOB
MeKTPOCHAGKEHS OrneHuBaTh SMEKTPHIECKAX | MMEKTPUMECKH | ONEKTPHIECKHX
noTpe6uTeneii. MOKa3aTeNn ceTei. X CeTeil. ceTel.
Buibuparts criocobpr | Ka1ECTBa OuenuBathb OueHuBaTh OueHuBaTh
U CpejIcTBa AIIEKTPOIHEPTUHU | TTOKA3aTeNn MOKa3aTeNH MoKa3aTesu
BT — U HaJeKHOCTH KauecTBa KauecTBa KauecTBa
Ka9eCTBa SIEKTPOCHAOKEH | DJIEKTPOIHEPTH | DIEKTPOIHEPTHU | DJIEKTPOIHEPIH
snektposHeprun u | 11 5 nu nu nu
HAZEKHOCTH noTpeouTenei. HaJIeKHOCTH HAJKHOCTH HaJeKHOCTH
EKTPOCHAGKEHTA. Bribupats AIIEKTPOCHAOKE | DIIEKTPOCHAOXK | DJIEKTPOCHAOKE
TTpOBOAHTE CIIocO0ObI 1 HUS | eHu | muA }
TeXHIKO- cpeacTsa notpedutenet. | morpeduTesneit. | moTpeduTene.
SKOHOMIUECKOE obecrieueHus Bri6upath Bri6upats Bri6upats
0GOCHOBAHIIE Ka4yecTBa CIOCOObI 1 CIOCOOBI U CIOCOOBI U
IPUMEHEHHS JIEKTpO3HEprun | CpCacTBa CpeacTBa CcpeacTBa
CTI0c060B 1 cpesicTs | 1 HAIGKHOCTH obecrnieueHus obOecnieueHus | obecrieueHus
KOMIICHCALIHH AIIEKTPOCHAOXEH | KauecTBa KauecTBa KauecTBa
PEAKTHBHOT ust. IIpoBOAMTE AIIEKTPOIHEPTH | JIEKTPOIHEPTH | AIEKTPOIHEPTH
momroctu (KMP), | TEXHHKO- uu nn nu
SKOHOMHYECKOe | HAJIeKHOCTH HaJIeKHOCTH HaJICKHOCTH
000CHOBaHUE AIIEKTPOCHAOKE | AIMEKTPOCHAOK | DIIEKTPOCHAOKE
IIPUMCHEHUS HMU. CHUsL. HHA.
CIIOCOOOB U IIpoBOaUTH [IpoBoauTh IIpoBoauTts
TEXHUKO- TEXHUKO- TEXHUKO-

CpE/CTB




KOMIICHCALIUU SKOHOMHUYECKO | 3KOHOMHUYECKO | SKOHOMHUYECKO
pEaKTHBHOM ¢ o0ocHOBaHHUE | € 0OOCHOBaHHE | € 00OCHOBaHUE
MOIIHOCTH MPUMEHEHUS MIPUMEHEHUS NpUMEHEHUS
(KMP). croco0oB 1 CIoco0O0B U CIoco0O0B U
CPEICTB CpPENCTB CpENCTB
KOMIICHCAIIUM | KOMIIEHCALlUM | KOMIIEHCALIUU
pEaKTUBHOU PEaKTUBHOMI PEaKTUBHOMN
MOIIIHOCTHU MOILIHOCTH MOILIHOCTH
(KMP). (KMP).. (KMP).
Homyckarorcst YMmenus CBobOoHO
3HAYUTEILHbBIC OCBOCHBI, HO OIepUpyeT
OIMOKH, JIOITYCKAIOTCS MPHOOPETEHHBIM
HPOSIBIISIETCS HE3HAUHUTENbHBl | U YMECHHSMH,
HEJIOCTATOYHOCT | € OIIMOKH, IPUMCHSICT UX B
b YMCHHUIA, 110 HETOYHOCTH, CHUTYaIHsX
psay 3aTpyAHCHHS MOBBIILICHHO
noKa3zaTesei, pH CIIOYKHOCTH.
oOyJaronuiics AHAJIUTUYCCKHUX
UCIIBITHIBACT onepanusx,
3HAYHUTEIIbHBIC nepeHoce
3aTpyIHEHUS YMEHUH Ha
npH HOBBIE,
ONIePUPOBAHUU HECTaH/IapTHBIC
YMCHUAMMU IIpU CUTyaluu.
UX MepeHoce Ha
HOBBIC
CHTYAlIUH.
BJIA/IETh: O6yuaromuiicst He | OOyuarommiics | OOyuatommiics | OOy4aronmiics B
Hasbikamu BJIAJICCT W B BIIAJICET YaCTUYHO MOJIHOM 00BeMe
HNpHMEHEHUS] HEIOCTAaTOYHOU 0a30BBIMU BIaAceT BIIafceT
TEOPETUUECKUX CTCIICHH BIACCT | gaBBIKAMU 06a30BbIMU 0a30BBIMH
MOJMOKEHMI 1 HaBbIKaMH IIPUMEHEHUS HaBBIKAMU Hasrikamu
METOJIOB K HPUMCHCHHA TEOPETUYECKUX | MPUMEHEHUS IIPUMEHEHUSA
PEIICHUTO TGOPGTH%SKI/IX MOJIOKEHUI U TEOPETUYECKU | TEOPETUUECKUX
MPAKTHYECKUX MOJIOKEHNN U METOHO0B K X TIOJIOKEHUN | TTOJIOKEHUH U
3aJ1a4 pacyera u METOZIOB K pEIIEHNUIO 1 METOZOB K METOJI0B K
BbIOOpA OCHOBHBIX | PCIICHHUIO NPAKTHYECKUX | PCIICHUIO PEIICHHIO
yrementToB COC. IPaKTHICCKUX 3a7a4y pacuera NPaAKTUYCCKUX | IMMPAKTHYCCKUX
3a/a4 pacu€ra u | g ppiOoOpa 3aJ1a4 pacyeTa | 3aJad pacuera
BEIOOpa OCHOBHBIX U BBIOODA U BBIOODA
OCHOBHBIX AJIEMEHTOB OCHOBHBIX OCHOBHBIX
snementoB COC | CHC, 2JIEMEHTOB 9JIEMEHTOB
JIOIYCKarOTCs COC, no CDOC, cBoGoaHO
3HAYHUTEIIbHBIC JIOTTY CKAFOTCSI IPUMEHSIET
OLINOKH, HE3HAYHMTENbHBI | MOJTyYCHHbIC
IIPOABIIACTCA (S OIHI/I6KI/I, HaBbIKH B
HEJIOCTATOYHOCT | HETOYHOCTH, CHTYaIHUsIX
b BJIAJICHHS 3aTpyAHCHHS HOBBILICHHOM
HaBbIKaMHU I10 npu CJIO)KHOCTH.
pany AHAIIMTHYECKUX
noKa3zaTteseH, onepanmsx,
OOyJaromuiics TepeHoce
HUCIIBITHIBACT yMeHI/Iﬁ Ha
3HAUYMTEIIbHBIC HOBBIE,




3aTpyAHCHUS HECTaH/IapPTHHIC
npu CUTYaIllH.
MPUMEHCHUU
HABBIKOB B
HOBBIX
CUTYaIHsX.

[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
aTTeCcTaluy MO AUCUUIIINHE (MOYJII0) BHICTABIISIETCS 3aUeT.

[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 CUTyallUAX MOBBIIIEHHONW cJoXKHOCTU. [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 o0ecrieueHune
JTUCIHHUILINHBI

a) OCHOBHAf JUTepaTypa:

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
ANIEKTpOIHEPTreTHUEeCKUX BYy30B / B.A.BenukoB [u ap.]; nox pen. B.A.Benukosa -
M.: Breicmas mikona, 1971.- 438c.

3. DNEKTpUYECKUE CUCTEMBI. DIEKTPUUECKHUE CETU: YUEOHHUK ISl DHEPreTHIE- CKUX
cneruanbHoCTel By30B. U3a. 2-e, nepepab. u qononH / B.A.Benukos [u nap.]; nmoxa
pen. B.A.Benukosa, CtpoeBa B.A. - M.: Boicuias mkoina, 1998- 511c.

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

5. AdanaceeBa E.B. DnexkrpocHa®xkeHHE NPOMBIIUIEHHBIX MPEIIPUSITHIA
(momarHee 3agaHue).

B) IPOrpaMMHOe o0ecrneYeHne 1 MHTePHET-PeCcypcehl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

NutepHeT-pecypchl  BKJIIOYAIOT  y4EOHO-METOJMYECKHWE MaTepuaibl B
AJIEKTPOHHOM BHJIE, NpecTaBieHHbie Ha caiTe (http://mospolytech.ru/ B pazaene
«bubnuorekay.

BapuaHTbl KOHTpOJIBHBIX 3aJaHUM MO JUCHUIUIMHE MPEACTaBJIECHBI:
Online.mospolyetch.ru

8. MartepuajJibHO-TeXHHYECKOe o0ecnedyeHne AU CHUITHHbI
MynbsTuMennitHas ayIuTOpUs Ka(eapbl «ITpombiieHHas

TertodHepreTuka»y Ayza. AB2415, ocHamieHHas OpPrTEXHUKOM WM MYJIbTUMEIHNA
cpeactBamu (mpoektop, 1K u ap.).
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9. MeToauvecKkue peKOMEHAALMH ISl CAMOCTOSITEIbHON padoThI
CTYJAE€HTOB

Adanacrea E.B. COopHuk nomanraux 3aganuii HampaBieHue moaroToBKH:

13.03.01 «TemnosHepreruka u temnorexuuka». — M.: U3g-so MI'Y, 2013. — 56c.
10. Meroauyeckne peKOMeHIANNH JISl TPeNnoaaBaTes

He nmpenycMoTpeHsI.
[Iporpamma cocrtaBieHa B COOTBETCTBUU C DenepalibHbIM TOCYIapCTBEHHBIM
o0Opa3oBaTeNbHBIM  CTaHAAPTOM BBICHIET0 00pa3oBaHMs IO HAMPAaBICHUIO

noaroroBku 13.03.01 «TemnosHepretnka M TEIUIOTEXHHKa» U IPOQPHUIIO
«TennosHepreTnyeckne yCTAaHOBKH, CUCTEMBI M KOMILJIEKCHD.

ABTOp

HomneHT kadenpsl «[IpoMbIuieHHAs TETIIOIHEPTETUKAY
K.T.H., JIOLIEHT B.H. YUnueprokun

[Iporpamma  oOcyxneHa  Ha  3acemanud  kKadeapbl  «lIpombinieHHas

TeriosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aenyrommii kadeapoit «IIpoMbllIeHHAs TEMI03HEPTETHKA

K.T.H., JIOLICHT JLLA. MaprouuH

PykoBonurens OOII E.A. Yyraes
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CprKTypa U COACPKaHUuEC NTUCHUIIJINHBI <<3J1eKTpnqec1me CETHU» IO HAIIPABJCHUIO NOATOTOBKH

13.03.01 «Temno3HepreTuKa M TEIJIOTEXHUKA)

[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 | T3
J I/C | Jlad | CPC KCP | K.P. K.II. PI'P Peo. K/p C) 3
[LaTe1ii cemectp
BBenenue.
Ob6urme CBeJICHUS o cUcTeMax
anekTpocHaOxeHnss. OcOOCHHOCTH CHUCTEM
3IEeKTPOCHAOKEeHHUS TOPOJIOB, 2
Tema | TPOMBIIUICHHBIX MPEIIPUATHIA, OOBEKTOB
1 CEIILCKOTO XO3SICTBA W TPAHCHOPTHBIX 7 1 12
CHUCTEM; TUTIBI AIEKTPOIIPUEMHHKOB,
PEKUMBI UX pabOTHI.
CeMuHapCKOe 3aHATHE, pEIICHUE 3a1a4
2 +
Boigaua 3ananus Ha PI'P Nel
MeToabl pacuera IEKTPUYECKUX
HArpy30K. HapexnocTn CHCTEeM
3JIEKTPOCHAGKEHH S
1. T'paduku >IEKTPHUSCKUX HATrPY30K.
OnpenencHare CpeIHIUX,
CPEIHEKBAIPATHYHBIX HArPYy30K, pacxona
Tema | 2JEKTPOSHEPTUH. 2
2 2. Metoasl ompeneneHUs  PacUYETHBIX 7 23 12
Harpy3oK. OCHOBHBIE TapaMeTPhl U METOIBI
pacuera HagexHoctn COC.
3. Metopl oOecTiedeHns 3a1laHHOTO YPOBHS
Haaexxnoctu COC.
CeMuHapCKOE 3aHATHE, PEIICHUE 3a/ay. 5
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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. Cnaua PI'P Nel

4-6

12

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

7-9

12

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»

10-
12

12

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

13-
15

16

14



Tema

OcHOBBI TeXHHKO-DKOHOMHYECKHX
pacdetoB B CIC. DkoJsoruueckue
TpedoBanus B CIC.

1. Metoauka  TEXHHUKO-3KOHOMHUYECKHX
pacucToOB.

2. OCHOBHBIE TEXHHUKO-DKOHOMHUYECKHE
nokazarenau COC.

3. Dmueprocbeperarmomue TEXHOJOTHH B
COoC.

4. Dxonorudeckue TpedoBanus k COC.

Cemunapckoe 3anstue. Cnaua PI'P Ne3

15-
17

16

®dopwma aTTecTau

18

Bcero gacos o JUCHUIIINHE B IIATOM
CEMCCTPC

18

36

90
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noaroroku: 13.03.01 TermmosHepreTuka u TEIIOTEXHUKA
OIT (mpodmiib): «TenmnosHepreTHIeCKHe yCTAHOBKH, CUCTEMBI U KOMILIICKCHI)
dopma 00yyeHus: ouHas

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«3.11eKTpI/1qec1me CceTH»

MockBa
2022



[Tpunoxenue 1

TunoBbie KOHTPOJIbHbIE 3aJaHUSI UJIM HHble MAaTEPUAJIbI, HEOOX0AUMBbIE J1JI51
OlleHKH 3HAHWH, YMeHUI, HABLIKOB M (WJIH) ONBITA 1€ATEIbHOCTH,

XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce

O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb NMpakKTUYECKUX PA0OT MO TUCIUILINHE

No HanmenoBanue Kpatkas [IpencraBnenue
/Tl | OLIEHOYHOI'O CPE/ICTBA XapaKTepUCTUKA OIIEHOYHOTO CPE/ICTBA B
OIIEHOYHOI'O CPEICTBA dbona

1 | Pacuetnas pabota Nel. | [Ipaktuyeckas pabora | PesynabTaTom paboTh
«Bp100p uncna u HallpaBJIcHa Ha SBJISIETCS YMEHHE
MOITHOCTH dbopMUpOBaHUE YMEHUI | IPUMEHSATH METOIbI
TpaHchOpMaTOpOB Y HaBBIKOB I10 pacyeTy | pacuera u BbIOOp uMcia
CBSA3U Ha Y BBIOOPY yuCia U Y MOIITHOCTH
AIEKTPOCTAHLIUH MOITHOCTH TpaHC(HOPMATOPOB

TpaHc(hOpMaTOpOB CBS3U Ha
CBS3U Ha AJEKTPOCTAHIINH.
AIEKTPOCTAHLINH.

2 | Pacuernas pabora Ne2 | IIpaktuueckas pabora | PesynabTaTom paboTh
«Pacuer JIDII u BIOOp | HampaBiieHa Ha SIBJISIETCSL YMEHUE
HEHU30JIMPOBAHHBIX dbopMHpoBaHUE YMEHUH | COCTABIISATh
MIPOBOJOBY 10 UCXOJIHBIM JAHHBIM | CTPYKTYPHBIE CXEMBI

Y UCXOJITHOU CXeMe JIDII, paccunTsiBaTh U
HAYePTUTh BBIOMpATh MIPOBOAHUKH,
CTPYKTYPHYIO CXEMY C | ONIPEIEIATh IOTEPU
YKAa3aHHUEM €€ MOIIHOCTH U
IIapaMeTpOB. HaIpPsHKEHUS.
PaccuuTaTh 1 BbIOpaTh
MPOBOJHUKH,
ONPENENIUTh OTEPU
MOIIHOCTHU U
HaIpsHKCHUS

3 | Pacuetnas pabota Ne3 | IIpaktudeckas pabora | PesynpTaTom 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
BPEMCEHH.




[Tpunoxenue 2
Cnucok 3K3aMeHAIlMOHHBIX BONIPOCOB (BOIMPOCOB /IS 32a4€TA) MO AMCIUIIHHE

OCHOBHBIE XapaKTEPUCTUKHU PJIEKTPUUECKUX HATPY30K.

Knaccuduxkanuys MeTog0B pacyeTa 3JeKTPUYECKUX HArpy30K.

OCHOBHBIE METO/IBI pacyeTa JIEKTPUUECKUX HATrPYy30K.

Bb160p HCTOUHNMKOB MTUTAHMUSL.

BE160p cXeMBbI AIEKTPOCHAOKEHHSI PEATPUSATHUSL.

OmnpelieHrEe MUKOBBIX HArpy30K.

Br160p ceuenwuii mpoBoI0B.

Br16op ceuennii kabenbHBIX JIMHUH.

. TeXHUKO-?KOHOMHYECKHUE PACUETHI B JIEKTPOCHAOKEHHH.

10 OO61mue TpeOboBaHMs K CUIOBBIM TPAaHC(HOPMATOPHBIM MOACTAHIIUSIM.

11.domycTrMble CCTEMAaTUYECKUE MEPErPY3KU CUIIOBBIX TPaHC(HOPMATOPOB.

12. lonycTrMble aBapUiHbIE IEPETPY3KU CHIIOBBIX TPaHC(HOPMATOPOB.

13.Bb1060p uncia 1 MOIIHOCTH CHUIJIOBBIX TPaHC(HOPMATOPOB.

14.0061mue npUHLMIBI TOCTPOEHUSI CXEM BHYTPU3ABOICKOTO pacIpeeieHUs
AIIEKTPOIHEPTUH.

15.Bb160p cxeM pacrpeneanuTeNbHON ceTH NpeaIpUsThs.

16.001ue cBeeHust 0 KOPOTKUX 3aMbIKAHHSIX.

17.Pacyer TOKOB KOPOTKOTO 3aMBIKaHHUS B YCTAHOBKAX HAINPSKEHUEM BbIIIE |
kB.

18.PacdueT HECUMMETPUYHBIX TOKOB KOPOTKOTO 3aMbIKAHUSI.

19.PacyeT TOKOB KOPOTKOT'O 3aMbIKaHUs B YCTAHOBKAxX HalpsbkeHueM 10 1kB.

20.Bb160p 21eKTpo0OOpYyAOBaHUS HA HanpsbkeHue A0 1 kB.

21.1Toka3zaTenu KadyecTBa NEKTPUUECKON SHEPTUU.

22.OTKJIOHEHHUS U KOJICOaHUS YaCTOTHI.

23.OTKJIOHEHHSI ¥ KOJIeOaHUsT HATIPSIKEHUSI.

24.KoMrneHcanusd  pPEakTMBHOM  MOIIMHOCTH  MOUIHOCTH B CHCTEME
3JIEKTPOCHAOKEHHSI IPOMBIIITIEHHOTO MPEANPHUSITHSL.

25.KomneHcarusi peakTUBHOW MOITHOCTH B JJIEKTPUUECKHX CETAX OOIIero
Ha3Ha4YeHUs HarpspkeHueM 1o 1 kB.

26.KomneHcanusi peakTUBHOW MOUIHOCTH B DJJIEKTPUYECKUX CETAX OOILIEero
Ha3Ha4yeHus HanpspkeHueM 6-10 kB.

27.MoOHTaX BO3IyLIHbIX JIUHUM.

28.ITpoknaaka kabeneil.

29.MoHnTax TpaHchOpMaTOPHBIX MOACTAHIIUMA U ITYHKTOB.

30.OcHOBHBIE BOIIPOCHI IKCILTyaTalluy AIEKTPUUECKUX CETEM.

31.0Okcmnyaranys BO3AYIIHBIX 3JEKTPUUECKUX CETEM.

32.AnbTepHaTUBHBIE HICTOYHUKHU U BHUJIbI TOTUIMBA.

33.Meroasl yMEHBUIEHUS TOTEPh W HOKOHOMHUHM DJJIEKTPOIHEPIrMU  Ha
NPEANPUATUN.

34.0npeneneHne NOTepb B pa3IUYHbIX TUMAX SJIEKTPOTEXHUUECKUX YCTPOMCTB.

35.IloTepu 31€KTPOIHEPTUU OT HEIMHEHHBIX MOTPEOUTECH.

WX NN R W=



36.MeTozb! €CTECTBEHHON KOMIIEHCALlUHA PEAKTUBHOW MOLTHOCTH.

37.MckyccTBEHHAs KOMIIEHCALHUS PEAKTUBHOM MOLIHOCTH.

38.Tunel KOMIIEHCUPYIOIKUX YCTPOUCTB. JIOCTOMHCTBA M HEIOCTATKHU KaKJIOTO
THUIIA.

39.1lopsinok BbIOOpa KOMIEHCHUPYIOLIETO YCTPOMCTBA.

40.CymHocTh BBIOOpa TPOBOJHUKOB I10 YCJIOBUSM Harpesa.

41.0npenenenue cevyeHHs] MPOBOJAHMKA IO METOILY IOTEPU HANPSIKEHHUS B
JIMHUY.

42.Kpurepun BbIOOpa MOIITHOCTH TPpaHC(HOPMATOPOB.

43 .IIpoBepka TpaHcpopmaTopa ¢ yUETOM €ro Meperpy304Hoi CHOCOOHOCTH.

44 .Bp100p HOMHUHAJIBHON MOIIHOCTH TPaHC(HOPMATOPOB.

45 IlapannenbHas padoTta TpaHC(HOPMATOPOB.

46.YpoBHHU HAIIPSKEHUS B IEKTPUUECKUX CETSAX.

47.PaumonanbHoe HamnpspkeHue. GakTopel ero BeIOOpA.

48.Cnoco0sI onpeiesieHns paliMoOHAIBHOTO HAIPSKEHMUS.

49.Cxembl IUTaHUS TPOMBIIUICHHBIX TPEATIPUATHN.

50. Turbl 1EXOBBIX TPaHC(HOPMATOPHBIX MOACTAHIIHIM.



[Tpunoxenue 3

MUMHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHUS POCCUMCKON OEIEPALINN
OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

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

I. YKa3zaTp KaTeropuv MNPUEMHUKOB DJJIEKTPUYECKOW HSHEPIrUH W HX
PEKUMBI paOOTHI.

2. Yro Takoe «rpaduK »3JIEKTpUUECKOW Harpy3ku»? [ dero oH
CTPOUTCSA?

3. VYka3zaTb OCHOBHBIE MapaMmeTpbl rpaduka SIEKTPUUECKUX HATPY30K.
[TosicHUTh WX GU3UUECKUI CMBICIT

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

IIpoToKOI 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
U BeIOpaTh TpaHchopmaTopsl, onpeneautb kodpduiuent 3arpys3ku (Ks),
MOJHYK)  MEpEelIaBa€MyKd  MOIIHOCTh C  Y4YE€TOM  IOTE€Ph B
TpanchopmaTopax (Spn), HampskeHue JUHUHU djekTpornepenad (Uy).
Tun reneparopa — TB®-63, uuciao reHepatopoB (Nrpy) — 2, YUCTIO OJIOKOB

MOAKIIOYCHUS (Mg;) — 1, aKTUBHAsS MOIIHOCTh COOCTBEHHBIX HYX]I
reneparopa (Pcy) — 10%.
Pemenue.

Cocrasusiercst cTpykTypHas cxema DC u HaHocsTCs JaHHbie (puc. 1).
OmnpenensieTcss ~ pacdyeTHass ~ MOUIHOCTb  TpaHcdopmaTopa
TreHEepPaTOPHOTO pactpeaenuTenbHoro ycrpoiictsa (I'PY):

Slp - \/(Prnrpy ~ Flain _PCHnrpy)2 +( rlrpy — Omin — Geut rpy)2 =

= J(63-2-50-63-2) +(47,3-2-31-4,7-2)> =83,4 MB- A;

Q.=P.tgp. = 630,75 = 47,3MBap;
Qmin = Pmintg®, = 500,62 = 31Masap;
P, =01P,=0,1-63 = 6,3Msap;
Qc = P tggp. = 6,3-0,75 = 4,7MBsap;

Oumax = Praxtg P, = 65 - 0,62 = 40,3Msap;

S2P - \/(PFnFPY _Pm PCHany)2 +( My — rnax —Yeul rpy)2 -

= J(63-2-65-63-2) +(47,3-2-403—4,7-2)} =66 MB- A;

Nppy =My —1=2-1=1;

— ! ' ' _
S3p - \/(})rn rpy _Pma R:Hn rpy)2 +< 1 rpy_Qmax — Yenl rpy)2 -

= J(63-65-63) +(47,3-403—-4,7) =8,6 MB- A.




Sin=139 MB-A
Uew=220 kB

Py BH
éTl érz (T3
Py

cosps=0,85
P:-.FIO%
63x3 MBT

<

Punn=50 MBT
Puake=65 MBT
cospn=0,85 + + +
B @ HE
Gl G2 G3
Puc. 1. Cmpykmypnas cxema 3C

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

Syrpy 20,78, =0,7-83,4=57,4 MB- A

T.Ip

OmnpenensieTcst pacyeTHasi MOIITHOCTh OJI0OYHOTO TpaHc(opmaTopa

S6n.p = \/(Pr o PCH )2 + (Qr - QCH )2 = \/(63 o 6’3)2 + (4773 B 497)2 =
=79,1 MB- A;
ST.6JI 2 S6J1.p == 79,1 MB : A

Omnpenensercs nepeaaBacMasi MOIIHOCTh TpaHCHopMaTopa

P, =Pn —P.n —P. =633-63-3-50=120,] MB- A;

nep

S P
Snan _KHGP - =L = 120, =139 MB - A;

Hor - cosQ K, B 0,8-1,08



K, . =F(coso.)=F(0,8)=108.
OnpenensTces HapsHKEHUE NepeIadn

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

ep

CornacHo mkaie HanpspkeHue npuHuMaeTca Uy,=220kB.
BriOuparorcst TpanchopMaTopbl COTIIACHO CIIPABOYHBIM TabJUIaM.

Jst I'PY — nea TPALIH bnounsiit — oauH T/]
63000-220/10,5 80000-220/10,5
Us=230 kB Ug=242 kB
Uu.=11 kB U..=105 kB
APw=70 kBm AP=70 kBm
AP=265 kBm AP=315 kBm
n=11,5% n=11%
Ix=0,5% Lx=0,45%

Omnpenenstorcs KodQPUIUEHTHI 3arpy3Ku TpaHcHopmaTopoB

K, =t _ 834 6.
3.Ipy nSTrpy 2 . 63 > 5
Ko =228 = L 99

. ST.6J'I 0

Hanocarcs HeoOxoaumble NaHHBIE (S, Umsn) Ha CTPYKTYPHYIO
CXEMY.

OtBet: Ha OC Bo1Opansl Tpanchopmatopsl cBsizu [ PY — nea TPIHII
63000-220/10,5; K;mpy=0,66; BJI — THAL[ 80000-220/10,5; K;5,=0,99;
Sin=139 MB-A.

3agaua 2:
Hano: wn3 3amanuss Nel Sp,=139 MB-A, Up,=220 kB. Mapka
npoBoga — A, cosQur=0,85; T,=40004. HeobXxoaumo cOCTaBUTH

CTpyKTypHyI0 cxemy JIOII, paccuutath u BBIOpaTh MPOBOJHHKH,
OIPEIEIUTh TOTEPU MOILIIHOCTHU U HAIIPSKECHUS.

Pemenue.

CocraBiisieM cTpyKTypHY0 cxemy JIDII u HaHocuM nanHbIe (puUc.2).



Snep S:ran

Use A-3x(3x120) Usn
‘ >

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

Puc. 2. Cmpyxmypuas cxema JISI1

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

Jue L1

Sy = = 332mM?,

_ Swp _ 139-10°
" \BU,, L73-220

I, = 365,24,

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.

[Tpuaumaem L, =100 M.
OnpenensieM conpotusnenue JIOI1.

1 1
Ruon = =Tl = 5 0,28 - 100 = 9,30w,
_10°0_ 100
=g T 30120 28O0M/M,
X, = xgLyy = 0,4 - 100 = 400wm.

Onpenensiem notepu MomtHocTH B JIDII

2

S 2

AP, = Tt R (ﬂ) .9,3=0,4 MBr,
n U 3.220

31~ 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.
[Tpuaumaem AS;,=2, TOTJ1a C y4€TOM MTOTEPh
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), I, =3x375A, L, =100 km,

AS.. =2 MB-A,AU,._ =43%.

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



APs =AP_ +AP K. =79+315-0,99% =387,7 kBr ~3,9-10 xBr;

(o)

APs = AP, =315 xBr;

AP = AP =79 xBr.
AQ, =AQy + AQ,, K7 =3,6-10° +88-10% -0,99° =89,9-10” ksap;

AQ, ~i S, 107 =0,45-80000-10"* =360 kBap;

XX H.T

AQye ® 1Sy, +1072 =11-80000-107% = 88-10"*kBap;

K3 H.T

AS, =JAP2 + AQ? =/(3,9-10%)% +(89,9-10%)> =90,1- 10*kB - A.

OnpenensieM MOTEpU AKTUBHOM, PEAKTUBHOM W TOJIHBIE ITOTEPH
SHEPTUH B TpaHchopmaTope
AW, =AW, +AW.s =AP_t +APK2t=AP_t+ AP, K2t =
=79-5500+315-0,99-3500=1,5-10°kBr - u;

AVI/p-T - SH.T(ixxt +u Kzf) . 102 =

K37 "3

80000 - (0,45-5500+11-0,99% -3500)-107* =32,2-10°kBap - 1;

AW, = JAW2, + AW2, = /(15-10°)? +(32,2-10°)* =34,5-10°kB - A - .
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