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Размещенное изображение


1. Ilesu ocBOeHNS TUCHUILIHHDBI

K OCHOBHBIM meJsiM OCBOCHHS JUCLHUIUIMHBI «DJIEKTPOCHAOKEHHE
IIPOMBILJICHHBIX IPEATPUATUI CIEAYET OTHECTH:

— ¢opMupoBaHue 0a30BBIX 3HAHUI MO BOMPOCAM MPOCKTHPOBAHUS H
OKCIUTyaTalli  KOMIUIEKCHBIX CHCTEM DJHEProcOepexeHUs MPOMBIIUICHHBIX
PEAIPUATUN;

— npuoOpeTeHne HaBbIKOB pacueTa v aHaIu3a MapaMeTpoB MPOCKTUPOBAHUS
U OKCIUTyaTalldd KOMIUJIEKCHBIX CHUCTEM 3HEeprocOepexeHusi MPOMBIILIEHHBIX
MIPEATPUSTUN;

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

— 00mUX TMpeACTaBICHU O KauecTBe M HSKOHOMHUYHOCTH CHCTEM
AIEKTPOCHAOKEHUS.

— YMEHHE MOJIb30BATHCS 3JEKTPOU3ZMEPUTENBHBIMH PUOOPAMH.

K o0CHOBHBIM 3agayamM OCBOCHHS AUCHUIUIMHBI «DJIEKTPOCHAOXKEHHE
MIPOMBITIUICHHBIX MPEIPUATHID) CIICTyeT OTHECTH:

— O3HAKOMJICHHE CTYJEHTOB C METOAaMH BbIOOpa M OOOCHOBAHMS
HPKOHOMHUYECKH M TEXHUYECKHU LEIECO00pa3HbIX PEIICHUN MO 3JIEKTPOCHAOKEHUIO
noTpeduTeneii, obecnevynBarOUMX TpeOyeMble MPOIYCKHYIO  CIIOCOOHOCTD,
KayeCTBO SHEPTUH, HAJIC)KHOCTh MOJAau JIEKTPOIHEPTUHU U DJIEKTPOOE30IacCHOCTb;

— (QopMupoBaHHE Yy CTYJIEHTOB 0a30BbIX 3HAaHMI IO BOIPOCAM
MPOCKTUPOBAHUSI W DKCIUIyaTalldd KOMIUIEKCHBIX CHCTEM JHEProcOepexeHus
MIPOMBITIUICHHBIX MPEITPUSITHI;

— YMEHHE paCCUUTHIBATh BEIMYMHBI PACUETHON HATrpy3KH Ha Pa3TUYHBIX
YPOBHSIX CHCTEMBI JJIEKTPOCHAOKEHHS M KOMIICHCAIIUU PEAKTUBHON MOIIIHOCTH;

— yYMEHHUE TMOJb30BATHCS  AIEKTPOU3IMEPUTENIbHBIMU  NpUbOpamMu U
MPUCTIOCOOJICHUSIMU;

— HAy4YuTh AaHAJIM3UPOBATh CYUIECTBYIOUIME CHCTEMbl M HMX JJIEMEHTHI,
pa3palaThiBaTh U BHEAPITH HEOOXOAUMBIE U3MEHEHUSI B UX CTPYKTYpE C MO3UIUN
NOBBITIIEHUS Y(PHEKTUBHOCTU U AIIEKTPOCHAOKEHHUS;

— HAYYUTHCS IOIOMPATh YCTPOUCTBA ANEKTPOHUKH, SJEKTPUUECKUE MPUOOPbI
1 000pyI0BaHUE C ONPEACIICHHBIMU NTapaMETPAMH U XapaKTEPUCTHKAMU;

— YMEHHUE COOMPaTh AIEKTPUUECKUE CXEMBI;

— HAY4YUTh aHAJTM3UPOBATH PE3YyJIbTAThl MOACIIUPOBAHUS, IIPOU3BOIUTH MTOUCK
ONTHUMM3ALMOHHOTO PEIEHUS C IOMOIIBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto aucuuiuinabl B crpykrype OOII 6akanaBpuara
HuciuminHa — «DJIEKTPOCHAOXKEHHE  MPOMBILUICHHBIX — MPEINPUATHI

OTHOCHTCS K YHCITY NMPo(ecCHOHANBHBIX YI€OHBIX AUCIHUIINH BApUATUBHON YacTh
0a30BOT0 IIMKJIa OCHOBHOM 00pa3oBaTesibHOM MpOorpaMMbl OakajaBpuaTa.



«DNEKTPOCHAOKEHNE TPOMBILIUICHHBIX NPEINPUATHI»  B3aUMOCBsSI3aHa
JIOTUYECKA U COAEPIKATEIBbHO-METOJNYECKA CO CHEAYIOIUMU JUCUUIUIMHAMU H
npaktukamu OOIT:

B 0a30Boii 4aCTH MaTEMaTUYECKOTO U €CTECTBEHHOHAYYHOTO LIUKJIA!

— Maremartuka,;

— dusuka;

— DIEKTPOTEXHUKA U SJIEKTPOHUKA.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 TUCHHUILJINHE
(MoxyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTaTAMM OCBOCHHS
00pa3oBaTe/IbHOI MPOrPaAMMBbI

B pesynpraTe oOCBOEHHS AUCHUIUIMHBI (MOIyJs) Yy OOydYaromuxcs
dbopMUpYIOTCS  CIACAYIONIME KOMIIETCHIIMM U JOJDKHBI OBITh  JOCTUTHYTHI
CIEAYIOIINE Pe3yiabTaThl OOy4YEeHHUs Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIICTCHITUM:

B pe3yabTare ocBOCHUSA

o0pa3oBaTe/IbHOM
Kona pOrpaMMBI IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB
KOMIIETEHI[HH N 00y4eHHUsI MO AUCUUILINHE
00y4yaromuiics 10J1KeH
00J1a1aTh
OIIK-5 CIOCOOEH MPOBOIUTH 3HATh:

HU3MEPECHUS DJICKTPUUSCKHUX e [Ipuanunsr popmupoBaHus U
1 HEDJICKTPUICCKHUX MIOCTPOCHHUS, 0COOCHHOCTH O0IIEr0O
BEJIMYUH Ha 00BEKTAX sHaueHuss COC. Metoasl 1
TETUIODHEPTETUKH U OCOOEHHOCTH OTIPEICTICHHS
TEMIOTEXHUKH pPaCUeTHBIX DNIEKTPUUYECKUX HATPY30K

JUTS BBIOOpA OCHOBHBIX ITAPaMETPOB H
snemeHToB COC. TpeboBanus K
Ka4eCTBY JIEKTPOIHEPTHH U
Ha/IeKHOCTH JIEKTPOCHA0KEHUS B
COC, criocoObI U cpeacTBa UX
oOecnieuenus. TexHuueckue u
HKOHOMHYECKUE ACTIEKTHI
KOMIICHCAIIMH PEAKTUBHOM MOIITHOCTH
B COC.

yMeTh:

e BpiOupars OCHOBHBIE TApaMETPhI
anemenToB COC, mapameTpsl
PEKUMOB IIEKTPHUUECKUX CETEH.
OneHnBaThL IOKA3aTeNIN KauecTBa
JIEKTPOIHEPTUU U HATICKHOCTH
ANEKTpOCHAOXKEHUS TOTPeOUTENEH.
Bribupath ciocoObl U cpecTBa
o0ecrnieuyeHuns KayecTa
JIEKTPOIHEPTUU U HATAEKHOCTH
anexkTpocHabxeHus. [IpoBoauTh
TE€XHUKO-3KOHOMHUYECKOE




000CHOBaHWE TPUMEHEHUS CITOCOO0B
Y CPEJCTB KOMIICHCAIIUN PEAKTHBHOU
motHoct (KMP).

BJIA/1€Th:

e HaspikaMu IpuMeHeHUs
TEOPETUUECKHUX MOJIOKEHUN U
METOJIOB K PELIEHUIO IPAKTUUECKUX
3a/1a4 pacyera ¥ BbIOOpa OCHOBHBIX
anemeHToB COC

4. CTpyKTYypa " coepKaHue TUCHUILTHHbI

OO6m1as TpyJ0eMKOCTb JUCITUTIIIMHBI COCTABIISICT 4 3a4€THBIX €AMHMIL, T.¢. 144
aKaJeMHU4YecKHx 4aca (13 Hux 126 gaca — caMoCTOsITeNIbHAsI pad0Ta CTYyACHTOB).

CrpykTypa u COJIEpKaHUE JTIACIUILINHBI «INEKTPOCHAOKEHHE
MPOMBIIUICHHBIX TPEANPUSATUI» IO CpoKaM W BHUAAM padOThl OTpPaKEHbI B
[Ipunoxenun 1.

Conep:xaHue pa3iesi0B IMCHUILINHBI
Cenbmoii cemecTp

BBeaenue.
O6mmue CBEJICHHUS 0 cUCTEMAax AIEKTPOCHAOKEHUS
OCOOEHHOCTH  CHCTEM  JJICKTPOCHAOKEHUSI  TOPOJOB,  MPOMBIIUICHHBIX

OpEeIIpUITUNA, OOBEKTOB CEJIbCKOI0 XO3MWCTBAa M TPAHCIOPTHBIX CHUCTEM; THIIBI
HJIEKTPONPUEMHUKOB, PEKUMBI UX PAOOTHI.

Mertoabsl pacyera JJIEKTPHYECKMX Harpy3ok. Hanmexxnocrs cucrem
3JIEKTPOCHAOKEHU S

1. TI'paduku snexTpuueckux Harpy3ok. OnpeneneHue  CpeaHUX,
CPEIHEKBAPATUYHBIX HArPy30K, PacXo/1a 3JIEKTPOIHEPTUH.

2. Metonpl onpeneneHus: pacyeTHhIX HAarpy3ok. OCHOBHBIE MapaMeTpbl U
MeTobl pacuera HanexHoctn COC.

3. Metonb! oOecrieueHus 3a1aHHOTO YpoBHs HagexHOCTH COC.

Br100p mapaMeTpoB 0CHOBHOI0 000pyaA0BaHus U djaeMeHToB CIC

1. BpiOop uncia W MOIIHOCTH CHJIOBBIX TpaHC(HOPMATOpPOB, MeECTa
PaCHOJIOKEHUS TUTAKOLIUX ITOACTaHIUH.

2. BriOop ceuenus MpoBOJIOB U I Kabee, IIMH U IMUHOTPOBOIOB.

Pexxumbl padotsl HeliTpaau B CIC

1. Tunsl weittpaneit B COC.

2. Bwibop pexxuma pabotsl HeiTpanmu B COC nampsikenueM g0 1000 B u
cebimie 1000 B.

3. COC c¢ ri1yx03a3eMJIEHHBIMA HEUTPAIISIMH.

TpeOdoBanus u BbI00P 3a3eMusiromux ycrpoicrs B COC

1. TpeGoBaHMs K 3a3eMJISIFOLIIUM YCTPOMCTBAM.

2. Pacuer 3a3eMIIIOIIUX YCTPOMCTB.



3.  OcobeHHoct  pabOTbl W  yCTPOMCTBA CHUCTEM  3a3eMJICHUS
AIIEKTPOYCTAHOBOK B YCIOBUSIX MHOTOJIETHEN MEP3JIOTHI.

KauecTBo 31ekTpuueckoii 3Hepruu B CIC.

1. BnusHue kadecTBa 3JEKTPUUYECKON ZHEPTUM HA MapaMeTpbl U PEKUMBI
pabOThI MPUEMHUKOB JIEKTPUUECKON SHEPTUH.

2. CniocoOsI 1 cpeCcTBa MOBBIIIEHUS KauecTBa HanpspkeHus B COC.

OCHOBBI TEXHHKO-IKOHOMHYECKHUX pacdyeroB B CIC. JKosoruyeckue
TpedoBanus B CIC.

1. MeTo/iMKa TEXHUKO-3KOHOMUYECKUX PacyETOB.

2. OCHOBHBIE TEXHUKO-3KOHOMHYECKHE nokazarenn COC.

3. DHeprocoeperarone Texnonoruu B COC.

4. Dxonoruveckue TpedoBanus k COC.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Meronnka MIPETIOIaBAHMUSI JTUCITUTUTHHBI «INEKTPOCHAOKEHNE
MIPOMBITIUICHHBIX TIPEATPUATHI» W peaau3anus KOMIIETCHTHOCTHOTO TOIX0/a B
U3JIOKCHUM ¥ BOCTIPUATHH MaTepuaja TpeIycCMaTpUBaeT HCIOJIb30BAHUE
CIICMYIONINX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBBIX,
WHIUBUTY TBHBIX, ayIUTOPHBIX 3aHATHH B COYCTAHUM C BHEAYIUTOPHOU pabOTOU
C 11eJ1bt0 OPMUPOBAHUSA U Pa3BUTHSI TPOGECCUOHATBHBIX HABBIKOB O0YYAIOIITUXCSI:

— MOJITOTOBKA K BBIMOJIHEHUIO MPAKTUUYECKUX PaboOT B Ay JUTOPUAX By3a U HA
MOIIHOCTSX MPEANPUATUN-TTAPTHEPOB;

— 3allMdTa W UHAUBUAYATbHOE OOCYXKJICHHE BBIMOJHAEMBIX JTArloB
pacyeTHOro 3aJaHMUs;

— o0Cy>XJIeHHE U 3amuTa pedepaToB Mo AUCIHUILIUHE;

— MOJTOTOBKA, MIPEACTABJICHHE U 00CYKICHHE MTPE3CHTAINA Ha CEMUHAPCKUX
3aHITHAX;

— OpraHm3alvs W TPOBEICHUE TEKYIIero KOHTPOJIS 3HAHWH CTYIACHTOB B
dbopme 6J1aHKOBOT'O TECTUPOBAHUS,

— TMPOBEICHUE WHTCPAKTUBHBIX 3aHATHH 10 TPOIEAYpPe TMOATOTOBKH K
WHTEPHET-TECTUPOBAHMIO HA CAlTax: i-exam.ru, fepo.ru,

— WCTOJB30BAaHNE HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJIS B (opme

ayJIMTOPHOTO U BHEAYAUTOPHOT'O HHTEPHET-TECTUPOBAHNS,

— TPOBEJCHUE MaCTep-KJIAaCCOB JKCIIEPTOB M CHCIHAIUCTOB IO METOJaM
COBPEMEHHOT'O0 MPOSKTUPOBaHUA W 3D-MoJeaupoBaHUsS HCTOYHHUKOB M CHCTEM
TEITIOCHA0KEHHUS, a Takke I(DPEKTUBHBIX METOJIOB AKCILTyaTallMl 000pYI0BaHUS U
00BEKTOB CHCTEM TEIUIOCHAOKECHHS U TEIIOTOTPEOICHUS.

VY nenbpHBIN BEC 3aHITHI, TPOBOANMBIX B MHTEPAKTUBHBIX (POpMax, OTpeieTIeH
IJIABHOW 1I€JIbI0  00pa30BaTENbHOW MPOrpaMMbl, OCOOEHHOCTBbIO KOHTHHIEHTA
oOyyJaroumxcs U COAEPKAHUEM JVCHUTUIAHBI «INeKTpoCHAOKEHNE
MPOMBIIIJIEHHBIX TPEANPUATHN» M B LEJIOM IO AUCUHUIUIMHE cocTaBisieT 50%
ayIUTOPHBIX 3aHSATUM. 3aHATUS MPAKTUUECKOTO TUIIA COCTABIAIOT 25% OT o0beMa
ayJUTOPHBIX 3AHATHUM.



6. OueHovHbIe cpeacTBa JJIsl TEKYLIEro KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAlMH 110 UTOraM OCBOCHUSI AUCHUILJIMHBI U Y4eOHO-
MeTOAM4YecKoe odecneyeHue cCaMoCTOATEIbHOI padoThI CTYIeHTOB

B mpomecce oOydeHHs] WCMONB3YIOTCS CIEAYIONTUE OIEHOYHBIE (DOPMBI
CaMOCTOATEIBHON PabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYILErOo KOHTPOJI
YCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALII:

B ceabMoM cemecTpe

- BBIMIOJIHEHUE PACUETHBIX 33JaHui (110 MHIAUBHUAYAJIHLHOMY 3aJaHUIO IS
Ka)XJ1I0r0 00y4Jaromerocs);

Pacuetnbie paboOThl MOCBAIIEHBI BbIMONHEHUIO pacuera JIDII u BbIOOpY
HEU30JUPOBAHHBIX IPOBOJIOB, PACUYETy MOTEPh MOIIHOCTH U DJIEKTPOIHEPTUU B
TpaHchopMaTope U BHIOOPY YHMCIIAa W MOIIHOCTH TpaHC(OPMATOPOB CBSI3M Ha
AIEKTPOCTAHLUU.

OueHoYHbIE CpEACTBA TEKYIIEro KOHTPOJSI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 337aHusl B opMe OJIaHKOBOTO M (WJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JUIsI KOHTPOJS OCBOEHHUS OOYyYarOIUMUCA Pa3/iesioB JUCUUILIMHBL,
3alllMTa OTYETOB MO pacCYETHOU padore.

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHU PACUETHBIX PAaOOT, KOHTPOJBHBIX
BOIIPOCOB M 3aJlaHUi JJisl MPOBEACHUS TEKYIIEr0 KOHTPOJsS, IPUBEICHBI B
MPUIIOKEHUH 2.

6.1. ®oHI OLIEHOYHBIX CPEACTB JIsl IPOBEAEeHUSA MPOMEKYTOUYHOM
aTrrecTaluy 00y4arOIIUXCA M0 JUCHUIINHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIHI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS
B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM POrPaMMBbl.
B pe3yabTare ocBOeHMS TUCHUILIMHBI (MOAYJIs1) GOPMUPYIOTCS
cjaeAyouue KOMIeTeHIIuN

Kox B pe3yabTarte ocBoeHHs 00pa30BaTeJIbHOM POrPaAMMBbI
KOMIIeTeH UM 00y4arIIuiics 10/KeH 00,121aTh
OIIK-5 COCOOEH  MPOBOAWTH  HM3MEPEHHUS]  DJIEKTPUUYECKUX U
HEIJIEKTPUUECKUX BEJIMYMH HA OOBEKTax TEIUIOPHEPTEeTUKH U
TEIJIOTEXHUKH

B mporiecce ocBoeHust 00pa3oBaTeIbHON TPOTrPaMMbI JJaHHBIC KOMIICTCHITHH,
B TOM YHCJIE WX OTACIBbHBIC KOMIIOHCHTHI, (POPMHUPYIOTCS ITOATAITHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS JUCIUIUINH (MOJYJiel), TMPAKTUK B COOTBETCTBUU C
y4eOHBIM TUTAHOM U KaJICHJapHBIM rpagukoM yueOHOTO Tpoliecca.



6.1.2. Onucanue noka3zarejeil U KpUTepueB OLEHUBAHUS KOMIIETEHIU,
(popMupyemMBbIX 10 UTOraM 0CBOEHHS JUCIHUILIUHBI (MOAYJIs1), ONMCAHME HIKAJI
OLlEHUBAHUS

Ilokasarenem oOnEeHUMBAHUS KOMIIETEHIIMM HAa pPa3M4YHBIX JTalax HX
(bopMUpPOBaHUS SIBIAETCS JOCTHKEHIE 00YUYaIONTUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB

OoOy4eHHsI TI0 TUCITUTUTHHE (MOIYJIIO).

Kpurepumn oneHuBaHus
Onenka Onenka Onenka Onenka
«HEYAOBJIETBOPHUT | «yI0BJIETBOPHUTEJ «XOpOoIo» «OTJIHIHO»
IMoxa3areb eJIbHO» (He bHO» (32YTEHO) (3auTeHo) WM | (3aYTEHO) UJIH
3a4TEeHO0) UJIH HJIH HU3KOM NOBBIIIEHHbIH BBICOKHI
OTCYTCTBHE YPOBEHb YPOBEHb YPOBEHb
copMHupOBaHHOC OCBOEHHUSI 0CBOEHHUS OCBOEHHUS
TH KOMIIETEHIINH KOMIIeTeHIINH KOMIIeTeHIINH KOMIIeTeHIINH

OIIK-S5 - cioco0eH NpoBOAUTH U3MEPEHUS JIEKTPUYECKUX U HeIJIEKTPUYECKUX BeJMYMH
HA 00beKTaX TEMJIOIHEPIreTUKHU U TEeMI0TeXHUKH

3HATD: OO0yuarorumiics OO0yuarormuiics OOyuvaromuiics | OOyyarommiics
HpI/IHIII/IHbl AEMOHCTPUPYECT JEMOHCTPHUPYET JEMOHCTPHUPYET | AEMOHCTPUPYET
(I)OpMI/IpOBaHI/ISI IIOJTHOC OTCYTCTBHUE HCEIIOJIHOC JaCTUYHOC IIOJIHOC
1 TIOCTPOCHHS, WJIN HEAOCTATOYHOC | COOTBETCTBHUEC COOTBETCTBHUEC COOTBCTCTBUC
TBECTCT
0COOEHHOCTH COOTBETCTBHC CIIe/yIOIIHMX CILENYIOLIHX CIIeyIOIIIX
CJICOYIOIINX 3HAHUU: 3HAHUMU. 3HAHUWU:
o01ero "
sHagenns COC. | >oaHAH: HpuHImIbI [MpuHIHITBL [TpHHIMITBI
MeTos! 1 " | Tpuammme! dbopmupoBanus U | opMupoBaHu | GOPMUPOBAHUS
0COGEHHOCTH (opumpoBanus 1 | moctpoets, an H IIOCTPOEHHS,
IIOCTPOCHMA, 0COOEHHOCTH MOCTPOEHHSI, | OCOOEHHOCTH
OTIpEeIeIICHUS 6
ACYETHEIX OCOOCHHOCTH o01wero 0COOCHHOCTH | 0OIIIEro
P oOurero 3Hayenust | sgauenuss COC. | oOuiero spauenns CIC.
IEKTPHUUECKUX
HAIPY3OK 71 COC. Meroapi 1 | MeTofsl 1 3HAYEHUS MeTtons 1
BH6pOy a 0COOCHHOCTH OCOOCHHOCTH COC. Metoabl | 0COOCHHOCTH
OCHO]E)HI)IX OTIPCCIICHIT OUpEACICHUS 1 OHnpeaACICHUA
1apaMeTPOB 1 pacHeTHBIX pacyeTHBIX O0COOEHHOCTH | pacUeTHBIX
anepMeHTgB SICKTPHICCKHX SNMEKTPUYCCKUX | OMPEACNICHUST | DICKTPUICCKUX
CHC Harpysox Ui Harpys3okK JUis pacyeTHBIX HArpy3o0K JJIst
T 66.0BaHI/I$[ " BBIOOPA BBIOOpPA SIEKTPUYECKH | BHIOOpA
Y napamMeTpoB U napamMeTpoB U JUIsL BBIOOpa napamMeTpoB U
AJIEKTPOIHEPTHU
anemeHTOB COC. | sementoB COC. | OCHOBHBIX yremerTor CAC.
1 HAJICKHOCTH
SIEKTPOCHAGKE Tpebosanust TpeGoBanwus K napametrpoB u | TpeOGoBaHUs K
HUs B%:)C Ka9eCTBy KaueCTBY JJIEMEHTOB KaueCTBY
CHOCOGEI H’ BICKTPOHEPTUH | snektposHeprun | COC. HIIEKTPO3HEPTUH
CPEICTBA HX M HaJIeKHOCTH ¥ HaJI)KHOCTH Tpe6oBanus K | U HaEKHOCTH
P JIEKTPOCHA0XKEH | 3JIEKTPOCHAOKEH | KAYECTBY ANEKTPOCHAOKEH
obecrieueHus.
us B COC, us B COC, anexkTposHepr | us B COC,




Texanyeckue U | CIOCOOBI U CITOCOOBI B UM U CITOCOOBI U
SKOHOMHUYECKHUE | CPEACTBA UX CpenacTBa ux HaJCKHOCTH CpelcTBa ux
ACIEKTHI obecrieyeHus. obecrieyeHusl. AJIEKTPOCHAOXK | oOecreyeHusl.
KOMIICHCAITUHN TexHudeckue u TexHudeckue u eaus B COC, Texuudeckue u
PEaKTHUBHOM SKOHOMHUYCCKHUE SKOHOMHYECKHE | CIIOCOOBI U SKOHOMHYCCKHUE
MOIIIHOCTH B ACICKTHI aCICKTHI CpencTBa ux aCIICKTBI
COC. KOMIICHCAITUU KOMIICHCAITUHU obecneueHUs. | KOMIICHCALIMHU
pEaKTUBHOU pEaKTUBHOU TexHudeckue | peakTUBHON
MOIITHOCTH B MOIITHOCTH B u MOIIHOCTH B
COC. COC. skoHoMHYeck | COC, cBobonHo
Jomyckatorcst M€ aCIIEKThI onepupyer
3HaYUTEIbHBIE KOMIICHCAITHH | TPUOOPETEHHBIMU
OIHI/I6KI/I, peaKTHBHOﬁ 3HAHUAMMU.
IIPOABIIACTCA MOIITHOCTH B
HeZ[OCTaTO‘IHOCTL C:‘)C, HO
3HaHUH, MO pALY
: JIOITYCKatOTCsI
[oKasareen,
o HC3HAYUTCIIbHBI
oOyJaroruiics
€ OIINOKH,
HUCIIBIThIBACT
HETOYHOCTH,
3HAYUTCIIBHBIC
3aTPyIHECHUA
3aTpyAHEHUS IpU mpH
ONEPUPOBAHUU
AHAJIUTUYCCKUX
3HAHUAMHU HpI/I nux
orepanmsx.
HepeHoce Ha
HOBBIC CUTYyaIllUuH.
yMeThb: OOyuatomuiicst He | OOyuarommiicst OOyuvaromuiics | OOyyarommiics
Bri6upats YMEET WU B JIEMOHCTPUPYET JEMOHCTPUPYET | NEMOHCTPUPYET
OCHOBHEIE HENOCTATOYHOM HETIOJIHOE YACTUYHOE [OJIHOE
HapaMeTpLI CTCIICHU YMCCT COOTBETCTBUC COOTBETCTBUC COOTBECTCTBUEC
rpaMOTHO CIEAYIOLIUX CJEIYIOLIUX CIEAYOLINX
9JIEMEHTOB . o .
Bri6upats YMEHU YMEHUIA: YMEHHIL:
CoC,
OCHOBHBIE Br16upath Bri6upats Br16upats
rnmapaMeTpbl
P P napameTpbl OCHOBHEIC OCHOBHEIE OCHOBHEIC
PEXKUMOB
anmemedToB COC, | mapaMeTphl napaMeTphl nmapamMeTphl
ANEKTPUUYECKUX
ceTeit napameTpbl anremeHToB COC, | 3J1eMEeHTOB anemeHToB COC,
) XKHMOB mapamMeTphl CoC rnmapamMeTpbl
OneHuBaTh P p p ’ pamMeTp
OKA3ATAIH IEKTPUICCKUX PEKUMOB napaMmeTpbl PEXKUMOB
<AveCTEA ceteif. OnieHuBaTh | PIEKTPUUECKUX PEKUMOB ANEKTPUUECKUX
IMOKa3aTeIIn cereil. 3JEKTPUYECKU | CETEil.
AJIEKTPOIHEPTUU N
KadecTBa O1eHuBaTh X CEeTeH. OneHnBaTh
Y HaJIS)KHOCTH
SIICKTPOIHEPTUH | [TOKA3aTeIIn OueHuBaTh MOKa3aTeu
3IEKTpOCHaOkKe
s Y HAJIe)KHOCTH KayecTBa IOKa3aTeNIn KayecTBa
N SIEKTPOCHAOKEH | DJIEKTPODHEPIMU | Ka4ecTBa AIEKTPOIHEPTUU
noTpeduTene. .
BLIGHDATE Vsl TIOTpeOUTENEel. | U HAeKHOCTH AJIEKTPOIHEPT | ¥ HAI)KHOCTH
P Bri6upath AIIEKTPOCHAOKEH | UM H AIEKTPOCHAOKEH
CIIOCOOBI U
CIIOCOOBI M us HaJC)KHOCTH Hst
cpencTBa N .
cpezicTBa noTpeduTenei. INEKTPOCHAOXK | MOTpeOuTenei.
oOecreyeHus
KAUeCTRA o0ecrieueHus Bri6upath eHUs Bri6upats
KauecTBa CIocoObI noTpedureneit | cnocoOsl U
AIIEKTPOIHEPTUHU
9JIEKTPOIHEPTUU | CPE/ICTBA . BeiGupats cpencTBa
U HAaJIE)KHOCTH
1 HaJIE)KHOCTH obecreueHust CIIOCOOBI H obOecrnieueHUs
AJIEKTpOCHaOkKe
3JIEKTpOCHAOKEH | KayecTsa cpencTaa KayecTBa

Hus. [IpoBonuts




TEXHHUKO- us. [IpoBonuth AIIEKTPOPHEPIUU | OOECHeUeHus: | AJIEKTPOIHEPTUU
SKOHOMHUYECKOE | TEXHUKO- Y HaJIeKHOCTU KauecTBa Y HAJIGKHOCTH
000CHOBaHUE SKOHOMHYECKOE AIIEKTPOCHAOKEH | DJIEKTPOIHEPT | DIEKTPOCHAOXKEH
MIPUMEHEHUS 0o0ocHOBaHUE us. [IpoBoauthb 170771 us. [IpoBoauth
croco0oB u MPUMEHEHUS TEXHHUKO- HA/I)KHOCTH TEXHHUKO-
CpElCTB Croco0o0B 1 OKOHOMHYECKOE | IJIEKTPOCHA0XK | IKOHOMHUYECKOE
KOMIIEHCAIINH CpEencCTB 000oCHOBaHUE eHUSI. 000CHOBaHUE
PEaKTUBHOMN KOMIICHCAIIUU MIPUMCHCHUS [TpoBoauTH MIPUMCHCHHUS
MOIIIHOCTH PEaKTUBHOM Croco6oB u TEXHHUKO- croco0oB u
(KMP). MOUIIHOCTH CpEICTB 3KOHOMHUYECKO | CPEICTB
(KMP). KOMITCHCAIIH e KOMITCHCAITIH
pEaKTUBHOU 00OCHOBaHHE | pEaKTHBHOMN
MOIIHOCTH OPUMEHEHUS | MOILIHOCTHU
(KMP). Croco0oB u (KMP).
Homyckarorcst CPEICTB CBoboaHO
3HAYUTCIIbHbIC KOMIICHCAIlUU OnepupyeT
ommoKH, PEAKTHBHOI npuoOpeTeHHBIMH
IIPOABJIACTCA MOIIIHOCTH YMEHUAMU,
HECOOCTAaTOYHOCTH (KMP) IIPUMCHSICT UX B
MEHMH, 10 Pst N UTyaIMIX
yme i Ovp ny VMeHHS cutyan 5
IIOKa3aTecJICHu, IIOBBIICHHOU
y OCBOEHBI, HO
oOyJaroruiics CJIOHOCTH.
JIOIY CKarOTCs
HUCIIBIThIBACT
HE3HAYUTCIbHbI
3HAYUTCIIbHbIC
3a HeHWS IpH | OuIHOKx,
TPy A p HETOYHOCTH,
ONEPUPOBAHUU
3aTPyAHECHUSA
YMEHUSAMH IIPU UX TpH
HepeHoce Ha
AHAJITMTUYCCKHUX
HOBBIC CUTYyalIUH.
onepanusx,
riepeHoce
yMEHUH Ha
HOBEIE,
HECTaHAapPTHBIC
CHUTYaIWH.
BJIAETD: OO0yyarommuiicst He OO0yuarorumiics OOyuvaromuiics | OOyuarommiics B
Hasbikamu BJIAJEeT WIN B BJIAJEET YaCTUYHO IIOJIHOM 00BEME
MIPUMEHEHHS HEJJOCTATOYHOH 0a30BbIMU BIIaJICeT BIIJICET
TeopeTnyeckux | CTCTCHH BIALCCT HaBBIKAMU 0a30BbIMHU 0a30BLEIMH
MOJIOXKEHUH U HaBbIKaMH NPUMEHEHHS HaBBIKAMH Hasbikamu
METOIOB K NPUMCHCHUA TEOPETHUYECKUX IIPUMEHEHUA MIPUMEHEHUS
PEIICHUIO TEOPETUHECKUX IOJIOKEHUH U TEOPETUYECKH | TEOPETUUECKUX
MPAKTHYECKUX TOTOKEHUH 1 METOJIOB K X TIOJIOKEHUH | TTOJIOKEHUH 1
3ajga4 pacuera u | METONOB K PEIIECHUIO U METO/IOB K METO/IOB K
BBIOOpA PCHICHAIO HPaKTUYECKUX pelIeHNIO PELIEHNIO
OCHOBHBIX OPAKTUICCKUX 3a/1a4 pacueTta U | MPAKTUYECKUX | MPAKTUYECKUX
3JIEMEHTOB 3ajjad pacde€Ta u | gpibopa 3aja4 pacyera | 3aja4 pacyera u
COC. BBIOOpA OCHOBHBIX U BeIOOpa BbIOOpa
OCHOBHBIX sneMeHTOB COC, | OCHOBHBIX OCHOBHBIX
anemMeHToB COC | nomyckarorcs JJIEMEHTOB anementoB CIC,
3HAYUTENLHBIE COC, no cBO0OOJTHO




omnoKH, JOITyCKalOTCS MpUMEHSIET
HPOSBIIETCS HE3HAYNTEIIbHBI | MOTyYCHHBIC
HEJOCTaTOYHOCTh | € OIIMOKH, HaBBIKH B
BJIaJICHUS HETOYHOCTH, CUTYyaIHAX
HaBBIKAMHU I10 PAAY | 3aTPyIHEHHS MOBBIIIEHHOH
nokasareJien, npu CJI0)KHOCTH.
OO0yuarormmiics AHATUTUIECKHUX

UCTIBITHIBACT orepanusix,

3HAYUTENbHBIE nepeHoce

3aTpYIHEHHS IPH | yMEHHH Ha

NpPUMEHEHUHT HOBEIE,

HaBBIKOB B HOBBIX | HECTaHAAPTHHIC

CHUTYaIHSIX. CHUTYaIHH.

[xamns! OOCHHBAHUA PC3YJIbTATOB HpOMe)KYTO‘{HOﬁ aTTeCTalluly M HX

OITNCaHUuC:

dDopmMa MPOMEKYTOYHOM aATTECTALUM: IK3aMeH
[IpomexxyTouHast artectanus o0ydaromuxcsa B GopMe 2K3aMeHa MPOBOAUTCS

10 pe3yjbTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOH pabOTHI, MPEayCMOTPEHHBIX
y4EOHBIM IIJIAaHOM MO JaHHOW TUCHUIUIMHE (MOAYJIIO), IPU 3TOM YUYHUTHIBAIOTCS
pe3yJbTaThl TEKYILETO KOHTPOJS YCIEBAEMOCTH B TeueHHE cemecTtpa. OleHka
CTEMEHU JOCTUKEHUS OO0YYAOUIMMHUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYEHHUS T10
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS MpenojaBaTeieM, BEAYLIUM 3aHSATUS 10
JTUCHUIUIMHE (MOYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o nToram npomexxyTouHon
aTTECTallUK MO JUCHUIUIMHE (MOJIYJII0) BHICTABIISIETCS 3a4ET.

IIkana oueHNBaHHUA

Onucanue

OTJIINYHO

BrinonHeHs! Bce BUbI yueOHOH paboThl, IPeayCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyJEeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUMN, YMEHH,
HaBBIKOB TPUBEACHHBIM B TaliuIax IoKa3aTeiel, omnepupyer
NpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU, HaBbIKaMU, IPUMEHSIET UX B
CUTYalUsAX NOBBILIEHHOM CI0XKHOCTHU. JlaHbI HCYEPIIBIBAIOIINE OTBETHI
Ha BCE TPH BOIIpoca B OHIIETE.

Xoporo

BrinonHeHs! Bce BUbI yueOHOH paboThl, IPEayCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyJEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHH,
HaBBIKOB TPUBEACHHBIM B TaliuIax IoKa3aTeiel, omnepupyer
MpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU, HaBbIKaMU, IPUMEHSIET UX B
CUTyallMsIX TMOBBIIIEHHON ciokHocTdu. Ilpu 3TOM MOryT OBITH
JIOTIYIICHbI HE3HAUUTENbHbBIE OIIMOKH, HETOYHOCTH, 3aTPYyTHEHUS MTPU
AHAIUTUYECKUX OlepalusX, NepeHoce 3HaHUN U YMEHHH Ha HOBBHIE,
HECTaHJapTHbIE CUTyaluu. J[aHbl MCUEpNBIBAIOIIME OTBETHI Ha JIBA
BOIpoca B OuJIeTe U YaCTUYHO Ha TPETHil.
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BrimorHeHBI Bce BUIBI yueOHOM paObOThI, TPETyCMOTPEHHBIC YICOHBIM
wiaHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHH,
HABBIKOB TIPUBEJACHHBIM B Ta0JMIAX [OKa3aTejei, OIepupyer
HpI/IO6peTeHHBIMI/I SHAHUAMU, YMCHUAMU, HABbIKAMU, IPUMCHSACT UX B
CUTYAIIHSIX TTOBBIIIIEHHON CIIOKHOCTH. J[aHbI HCYEPITBIBAOIIIIE OTBETHI
Ha OJUH BOIIPOC B GI/IJIGTC 1 4aCTUYHO Ha IBa OCTAJIbHBIX.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

He Bbimmonnen oxuH wim  Oosiee  BUAOB  y4eOHOW  paboTHI,
IPEIYCMOTPEHHBIX Y4eOHbIM IUIAHOM. CTYyIEHT AEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBE/ICHHBIM B
TabMUIAX IoOKa3aTeJel, JOMyCKalTCsd 3HAYUTEIbHbIE OLIMOKH,
IPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHH, HABBIKOB IO Py
HoKa3aresel, CTyJeHT UCIIBIThIBAET 3HAYUTEIbHbIE 3aTPyIHEHUSI IPU
ONEPUPOBAHNU 3HAHUSIMU M YMEHUSMHU IPU UX NEPEHOCE HA HOBBIE
CUTYaIHH.

He ynosnerBopurenbHO

@DOHbI OLIEHOYHBIX CPEACTB MPEJCTABICHbI B MPWIOKEHUSAX K pabouei
porpamme.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE 00ecreueHune
JTUCHUILTHHBI

a) OCHOBHAs JMTeparypa:

1. ®emopoB A.A. OCHOBBI 3JEKTPOCHAOKEHHSI TIPOMBIIIICHHBIX NPEIPUSTUN
:yue0. juist By3oB. / KameneBa B.B. - M.: Dueprus, 1979.

2. Kynpun B.M. DnexktpocHabkeHHE MPOMBIIUICHHBIX TPEANPUATUN : yuel. ais
BY30B. - M.: DHeproaromuszaar, 1995

3. AdanaceeBa E.B. DnexkTpocHabxeHHE TPOMBINLIEHHBIX NPeAnpusITUil (Kypc
JICKITAH ).

4. AdanaceeBa E.B. DnekTpocHaOxeHUE MPOMBINUIEHHBIX NPEANPUATUAN
(momarHee 3aaHue).

5. Anuvaposa T.B. CnpaBouYHHK IO AJIEKTPOCHAOKEHUIO U DJIEKTPOOOOPYI0BAHUIO
MPOMBIILICHHBIX OpeaAnpusITHil U o01ecTBeHHbIX 3nanuil. / bopayxuna C.C., bype
A.b.u np. MOU, 2010 - 745c.

6. lIsenoB I'.B. DnekrpocHabkeHHE TOPOIOB: AIIEKTPONOTPEOICHUE, paCUETHBIC
Harpy3kH, pacnpenaenurensubsie cetu. MOU, 2012 - 268c.

7. ®enopoB A.A. OCHOBBI JIEKTPOCHAOKEHHS IPOMBIIUICHHBIX MPEANPUITHIA. /
KameneBa B.B. Dueprus, 1979 - 400c.

8. Kynpun b.A. DnekTpocHabKeHHe MPOMBIILIIEHHBIX
npeanpusaTuid. DHeproaromusaar, 1995 - 670c.

B) IPOrpaMMHOe o0ecrneYeHue 1 MHTEPHET-PeCypPChl:

[IporpammHoe obecrniedeHue He NpelyCMOTPEHO.

NuTepHeT-pecypchl  BKIIIOYAIOT  y4EOHO-METOJMYECKHME MaTepuajibl B
AJIIEKTPOHHOM BHJIe, TpenactaBieHHble Ha caite (http:/lib.mami.ru/ebooks/ B
pazaene «bubnuorekay.

BapuaHTBI KOHTPOJIBHBIX 33JIaHUH TI0 TUCIMIUIMHE TIPE/ICTABICHBI Ha caiiTax:

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

8. MarepuajbHO-TEXHUYECKOE 00ecneyeHue U CHUIINHbI

MynpTuMenniiHas ayauTopus Kadenpsl «IIpomslimnenHas
TernosHepretTukay Aya. AB2415, ocHallleHHas OpPrTEXHUKOW W MYJIbTUMEIUa
cpeactBamu (mpoektop, I1K u ap.).

9. MeToauvecKkue peKOMEHIALNMH VISl CAMOCTOSITEILHOM PadoThI
CTY/1€HTOB
1. AdanacreBa E.B. CoOopnuxk gomamuux 3agaHuii  Hampasienue

noarotoBku: 13.03.01 «TemnoanepreTuka u Teriorexuuka». — M.: U3n-so MI'TIY,
2013. — 56¢.

10. Meroauyeckue peKOMEHAAUMH JJIS NIPENnogaBaTeIs

He npexycmoTpensl.
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[Iporpamma coctaBieHa B COOTBETCTBHUM ¢ DenepanbHbIM TOCYyAapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTaHAAPTOM BBHICHIETO 00pa3oBaHMsI TIO HAMPABICHUIO
noarotoBkn  13.03.01 «TemmosHepreTnka ¥ TEIUIOTEXHUKa» W MPOQUITIO
«TenmosHepreTnyeckne yCTaHOBKU, CUCTEMBI M KOMILJICKCHI»

ABTOp

Homnent kadenpsl «[IpoMbIuIeHHAS TETIIOIHEPTETHUKAY»
K.T.H., JIOLIEHT E.B. AdanacneBa

[Iporpamma  oOcyxneHa  Ha  3acemaHud  kKadeapbl  «lIpombinuieHHas

temnosHepretukay. [Iporokon ot 30 aBrycra 2021 r. Ne 1

3aBenyromuii kadeapoit «IIpombliiyieHHAs! TEMI03HEPTETUKAY

K.T.H., IOLICHT JL.A. MapromuH

PykoBoautens OOII E.A. Uyraes
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noaroroBkm 13.03.01 «Temno3HepreTuka M TEMI0TEXHUKA»

[Tpunoxenue 1
CTpykTypa U cofep:KaHue TUCHUIIMHBI « JJIEKTPOCHAOKeHHE MPOMBINIJIEHHBIX NMPEANPUATHIN 110 HANIPABJIEHUIO

Paznen

CemecTn

Henens
CcCenMmACTNAa

Busr yaeObHOM paboThI,
BKJTIOYAsl CAMOCTOSITEIILHY IO
paboTy CTyIEHTOB, U
TPYJIIOEMKOCTh B Yacax

Bunanl camocrosiTeIbHOM
paboOTHI CTYJCHTOB

®opmsbl
aTTecTanyu
"

I/

T1c

Jla
0

CP
C

KC
P

K.P

K.II

PT
P

Ped.

K/p

CenpMoii cemecTp

Tema

BBenenue.

OOmue cBegeHUS O  cCHCTEMax
ANEKTPOCHAOKEHHUSI. Ocobennoctu
CUCTEM 3JICKTPOCHAOXKEHHUS TOPOJIOB,
MIPOMBIILICHHBIX NPEIANPUSATHIA,
OOBEKTOB CEIBCKOTO XO3SIMCTBA U
TPAHCTIOPTHBIX CHUCTEM; THUTIBI
ANEKTPONIPUEMHUKOB, PEKUMBI  HX
paloTHI.

CemuHapckoe 3aHsITUE, PELIECHNE
3a71a4 Beinaya 3aganua ua PI'P Nel

18

Tema

Metoabl pacdera 3JIEKTPHYECKHX
Harpy3ok. HapgexHocts cucrem
3JIEKTPOCHAOKEHH S

1. I'padpuixy A5IEKTPUUECKUX HArPYy30K.
Onpenenenne CPEIHUX,
CpeIHEKBaIPATUIHBIX Harpy3oK,
pacxosia MEKTPOIHEPTHH.

18
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2. MeTtoapl omnpenencHusl pacueTHBIX
Harpy3ok. OCHOBHBIC MapameTpel |
MeToJIbl pacuera HaaexHoctu COC.

3. Metoasl obecrieueHus: 3aJaHHOTO
ypoBHsI HagexxHocTu COC.

CeMuHapckoe 3aHsTHE, PELICHUE
3amad.

Tema

BbiOop mapamMeTrpoB  OCHOBHOIO
o0opynoBanus u jieMmeHToB CIC

1. Bb1Oop 4mnciia ¥ MOIIHOCTH CHIIOBBIX
TpaHc(hopMaTOpoOB, MecTa
pacnoIoKeHHs HHUTAIOIINX
MTOACTAHLIMM.

2. BpiOop ceueHHUs MPOBOAOB M HKHII
Kabesnei, MH U IHUHOIPOBOIOB. .

Cemunapckoe 3anstue. Boigaua
3aganus Ha PI'P Ne2. Cnaua PI'P
Nel

18

Tema

Pexumbl pa6otsl HeliTpaau B CIC

1. Tunse! HefiTpaneit B COC.

2. Bo1bop pexuma paboThl HEWTpaiu B
COC mnanpspkeanem go 1000 B u
cepiize 1000 B.

3. COC c¢ riayxo3a3eMJICHHBIMU
HEUTPAJSIMHU.

Bripaua 3agannsa Ha PI'P Ne3.
Cnaua 3aganus Ne2

18

Tema

TpedoBanus " BbIOOD
3azemJsiiolux ycrpoiicts B CIOC

1. TpebGoBanmss K 3a3eMIISIFOITUM
YCTPONCTBAM.

2. Pacuer 3a3eMJISIOIIMX YCTPOUCTB.

18
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3. OcobenHocT pabOTHI M yCTPOHCTBA
CHCTEM 3a3eMJICHUS
JNIEKTPOYCTAaHOBOK B YCJIOBHSX
MHOT'0JICTHEH MEP3JIOTHL

CemuHapckoe 3aHsATHE»

Tema

KauyecTBO 3/IeKTpHYECKOH JHEPIruu
B COC.

1. Biusinue kadecTtBa 3JIEKTPUUYECKON
SHEPrUU Ha MapaMeTpbl U PEKUMBI
paboOThl MPUEMHHUKOB JJIEKTPUICCKON
SHEPTHUH.

2. CrocoObl M CpelcTBa TOBBIIICHUS
kauecTBa HanpsikeHust B COC.

CeMHHapCKoe3aHHTHe,pmﬂeHHe
3aga4

18

Tema

OCHOBBI TEXHHKO-DKOHOMHYECKUX
pacueroB B CIC. DJkojiornyeckue
TpedoBanus B CIC.

1. MeTtonuka
SKOHOMHYECKUX PACUETOB.

TEXHUKO-

2. OCHOBHEBIE TEXHUKO-
ykoHoMuYeckue nokasareimm COC.

3. DHeprocbeperaroiue TeXHOJIOTUHU B
CoC.

4. Dxonoruueckue TpedboBanus k COC.

Cemunapckoe 3ansatue. Cnaya PI'P
Ne3

18

dopmMma arrecTanuu

Bcero 4acoB 1o JUCHUIUIMHE B MSTOM
cemecTpe

144

10

126

16



[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 noaroroBku: 13.03.01 TertosHepreTuka u TEMIOTEXHUKA
OIT (mpoduiib): «IHEproodecrnedeHne mpearnpusTHI
®opma 00yyeHus: 3a0UHast

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«DJIeKTPOCHAOKEeHHE MPOMBIILJIEHHBIX MPeANnPUsITHIN

MockBa
2021



[Tpunoxenue 1

TunoBbie KOHTPOJIbHBIE 3aIAaHUS WM HHbIe MAaTePUAJIbI, HEOOX0UMBbIE JJIA
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 [0 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 YMEHUHN | 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
HaIpPsHKCHUS

3 | Pacuetnas pabota Ne3 | IIpaktudeckas pabora | PesynpTaTom paboTh

«Pacuer norepp
MOITHOCTH U
AIIEKTPOIHEPTUH B
TpaHchopmaTtope

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.




[Ipunoxenue 2

Cnucox IK3AaMCHAIIMOHHBIX BOIIPOCOB (BOl'[pOCOB AJIA 3aqéTa) o ITMCOMIIJIMHE

OCHOBHBIE XapaKTEPUCTUKHU IIEKTPUUYECKUX HATPY30K.

Knaccudukanus MeTo10B pacuyeTa 3JIeKTPUIECKUX HArpy30K.

OCHOBHBIE METOJIBI pacyeTa JIEKTPUUECKUX HArPy30K.

Bb160p HCTOUHNMKOB MTUTAHMUSL.

Br160p cxembl 31eKTpOCHA0KEHUS TPEAIPUITHS.

OmnpelieHrEe MUKOBBIX HArpy30K.

Br16op ceuenwuii mpoBoI0B.

Br16op ceuennii kabenbHBIX JIMHUH.

. TeXHUKO-?KOHOMUYECKHUE PacUEThl B JJIEKTPOCHA0KEHUH.

10 OO1ue TpeboBaHUA K CUIIOBBIM TPaHC(HOPMATOPHBIM MOACTAHILIUSM.

11.domycTrMble cCCTEMaTUYECKUE MTEPErPY3KU CUIIOBBIX TPaHC(HOPMATOPOB.

12. lonycTrMble aBapUiHbIE IEPETPY3KU CHIIOBBIX TPaHC(HOPMATOPOB.

13.Bb160p uncia 1 MOIIHOCTH CUIJIOBBIX TPaHC(HOPMATOPOB.

14.0061mue npUHLMIBI TOCTPOEHUSI CXEM BHYTPU3ABOICKOTO pacHpe/eieHUs
AIIEKTPOIHEPTUH.

15.Bp100p cxeM pacupenenuTeIbHON CETH IPEANPUATHUS.

16.00m1ue cBeeHust 0 KOPOTKUX 3aMbIKAHHSIX.

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

18.PacueT HECHMMETPUYHBIX TOKOB KOPOTKOT'O 3aMBIKAHHS.

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

20.Br160p anexkTpoobopyaoBaHus Ha HanpsbkeHue 10 1 kB.

21.1Toka3aTenu KauecTBa NEKTPUUECKON SHEPTUU.

22.OTKJIOHEHUS U KOJeOaHUs 4YaCTOTBHI.

23.OTKJIOHEHHSI M KOJIeOaHUsT HATIPSIKEHUSI.

24.KoMrneHcanusg  pPEakTMBHOM  MOIIHOCTH  MOLIHOCTH B CHCTEME
3JIEKTPOCHAOKEHHSI IPOMBIIITIEHHOTO MPEANPHUATHSL.

25.KomneHcarusi peakTUBHOW MOITHOCTH B JJIGKTPUUECKHX CETAX OOIIero
Ha3Ha4YeHUs HanpsokeHueM 1o 1 kB.

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

27.MoOHTaX BO3IyLIHbIX JIUHHM.

28.ITpoknaaka kabeneil.

29.MoHTax TpaHcPOPMATOPHBIX MOJCTAHIUN U TYHKTOB.

30.OcHOBHBIE BOIPOCHI IKCILTyaTalluy AIEKTPUUECKUX CETEH.

31.0Okcmnyaranys BO3AYIIHBIX 3JEKTPUUECKUX CETEM.

32.AnbTepHaTUBHBIE HICTOYHUKHU U BHUJIbI TOTUIMBA.

33.Meroasl yMEHBUIEHUS TOTEPh W HOKOHOMHUHM DJJIEKTPOIHEPIrMU  Ha
IPEANPUATHUN.

34.0OnpeneneHne NOTepb B pa3IUYHbIX TUMAX JIEKTPOTEXHUUECKUX YCTPONCTB.

35.1ToTepu 2MEeKTPOIHEPTUU OT HETMHEHHBIX TOTPEOUTENECH.

WX NN R D=



36.MeTozb! €CTECTBEHHON KOMIIEHCALlUHA PEAKTUBHOW MOLTHOCTH.

37.MckyccTBEHHAs KOMIIEHCALHUS PEAKTUBHOM MOLIHOCTH.

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

39.1lopsinok BbIOOpa KOMIIEHCHUPYIOIIETO YCTPOMCTRA.

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 TpaHcpopmaTOopa ¢ y4ETOM €ro MePerpy304YHON CIIOCOOHOCTH.

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 TPOMBILLICHHBIX IPEATPHUATHH.

50.Turbl 1€XOBBIX TPaHC(HOPMATOPHBIX MOACTAHIIUIM.



[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 IpOMBIINIICHHON TEIIODHEPTETHKHU
3K3AMEHAIII/IOHHI)II7I BWJIET Ne 1
M0 TUCIUTUINHE « IJIEKTPOCHAOKEHNE TPOMBITTUICHHBIX TPEIITPUATHIN)
qust Hanpassienus 13.03.01

1.  VYkasaTp kareropum HNPHUEMHHMKOB DJJIEKTPUYECKOM DSHEPrUM U HX
PEXUMBI pabOTHI.

2. UYro Takoe «rpauK >JIEKTpUUYECKOM Harpy3ku»? Jljisg dYero oH
cTpoutcs?

3. VYka3aTb OCHOBHBIE MapaMmeTpbl rpapuka 3IEKTPUUYECKUX HATPY30K.
[TosicHUTh UX PU3UYECKHUI CMBICT

buner paccMOTpeH U yTBepKIeH Ha 3acelaHuy Kadeapbl.

[IpoTokom ot «  » 20 1. Ne

3aBenyromuii kadenpoit Mapromus JILLA.

(nuyHas noonucey)




[Tpunoxenue 4

IIpuMepsl 3a1a4 1)1 CEMUHAPCKUX 3aHATUI

3amauva 1:

CocTtaBUTh CTPYKTYpHYIO cxemy ajektpoctaniuu (9C), paccuuTath H
BEIOpaTh TpaHCHOPMATOPHI, ompeneiauTh koddduiment 3arpy3ku (K;), momHyio
IepeaBacMyl0 MOIMHOCTh C YYE€TOM IOTeph B TpaHchopmaTopax (Spn),
HalpspKeHUe JIMHUM anektponepenad (U,,,). Tun renepatopa — TBD-63, uucio
T€HEPATOPOB (Nrpy) — 2, YUCIO OJOKOB MOAKIIOUEHUS (715,) — 1, aKTUBHAS MOIIIHOCTh
coOcTBeHHbIX HYX ] reHepaTopa (Pey) — 10%.

Pemenue.

CocraBnsiercs cTpykTypHas cxema JC 1 HaHOCATCA JaHHbIe (puc.l).

Omnpenensiercs pacyeTHash MOUIHOCTh TpaHCPopMaTropa T€HEPATOPHOIO
pacrnpeaenurensHoro ycrpoiictsa (I'PY):

Slp = \/(E‘nmy _Pmin _I:z:Hnrpy)2 +( rnrpy mln — el rpy)2 =

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

Q. = P.tgop. =63-0,75=47,3 Msap;
Onin = Printg2®,, =50-0,62 =31 Msap;
P =01P.=0,1-63=6,3 Msap;
Q. =P tg0,. =6,3-0,75=4,7 Msap;

Oox = P20, = 65-0,62 = 40,3 MBap;

S2p = \/(Ijl“nr‘py _Pmax _R:Hnrpy)2 +( rnrpy max — el 1"py)2 =

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

My =Ny —1=2-1=1;

S3P - \/(PFn'pr _Pmax o P(:Hn'rpy)z T (an'rpy _Qmax o CHn'pr>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:-..ZIO%
63x3 MBT

<

o8 v y {
(~)CH (~) CH(~) CH
Gl G2  G3

Puc. 1. Cmpyxmypnas cxema 3C

[Ipumeuanue. 3HaK «MHHYC» B HCpBOﬁ CKOOKe IIOOKOPCHHOT'O BBIPAKCHUA

O3HAYAeT, YTO HEJOCTAIOIIAsI MOIIHOCTh MOTPEOJIIETCS U3 DIIEKTPOHATPY30YHON
ctaniuu (SHC).

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

T.Ip

Omnpenensiercs pacyeTHasi MOITHOCTH OJIOYHOTO TpaHchopmaTopa

Soap =V(B =Py} +(0, 0t =V(63-63) +(47.3-4,7) =
=79,1 MB-A;
ST.6J‘I Z S6J'I.p - 79,1 MB . A

OmnpenensieTcs nepeaaBaeMas MOITHOCTh TpaHchopMaTopa

P, =Pn —P,n —P. =633-63-3-50=120,1 MB-A;

nep

S P
SHBH — nep — nep — 12091 — 139 MB . A;
K coso K. . 0,8-1,08

10T

T



K., =F(coso,)=F(0,8)=1,08.
Onpenensarcs HalpsHKEHUE TIepeiadn

Uyy = U,y = (1...10) P = (1...10)-120,1 = 120,1....1201 B

CornacHo mikane HanpsbkeHne npuHuMaercs Uy,=220kB.
Bri6upatorcst TpanchopMaTopbl COrIacHO CIIPABOYHBIM TaOIUIIAM.

Js I'PY — na TPILIH bnounsiit — oaun T/I
63000-220/10,5 80000-220/10,5
Us, =230 kB Us=242 kB
U..=11 kB U..=10,5 kB
AP.=70 kBm AP,.=70 kBm
AP,.=265 kBm AP.,=315 kBm
u=11,5% u=11%
in=0,5% Ln=0,45%

OmnpenensaroTcst KO3PGUUUEHTHI 3arpy3Ku TPaHCPOPMATOPOB

K, =—vm _ 834 _ o
3.rpy nST,rpy 7.63 00,
S.o. 79,
K3.6J'I = S3'6 = E =099
T.011

Hanocstcst Heooxoaumblie JaHHbIE (Syn, Upsn) HA CTPYKTYPHYIO CXEMY.
OtBet: Ha OC BoiOpansl Tpanchopmatopsl cBsazu ['PY — nsa TPJIHLL 63000-
220/10,5; K, 1py=0,66; BJI — TL{ 80000-220/10,5; K;6:=0,99; S;,ri=139 MB-A.

3agava 2:

Hano: u3 3aganusa Nel S;,=139 MB-A, U,,=220 kB. Mapka nposoga — A,
cosQur=0,85; T,=4000 4. Heobxoaumo cocTtaBuTh CTPyKTypHyto cxemy JIOII,
paccuMTaTh M BBIOpPATh MPOBOJHHUKH, OIPEACIUTh IOTEPH MOIIHOCTH U
HaIpsHKEHUS.

Pemenue.

CocrasnsieM ctpykrypHyto cxeMy JIOIT u HaHOocuM faHHBIE (puc.2).



Snep S.‘BI‘I

Uner A-3x(3x120) Usn
‘ >

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

Puc. 2. Cmpyxkmypnasa cxema JISI1

[lo umMeromMMCs JaHHBIM ONpENEIsEM pacUETHOE CEYEHUE MpOBOAA H
IPUBOJIUM €r0 K CTAaHJAAPTHOMY 3HAUYEHHIO.

Tnaxp _ 365,2

S, = =332 Mm”,
Jox 11
S 139-10°
) A R =365,2 A,
R U 1,73-220

nep
jou = F(T,, anromumnit) = F(4000, amomumrmii) = 1,1 A/mm®>.

[To cmpaBouHbBIM MaTepuaiaM BBIOMpAETCS MPOBOJA ISl Hapy>KHOU
MPOKJIAJKHA BRICOKOBOJIBTHOU Jinauu (BJI).

A-3x(3x120), I, =3x375A.

Onpenensiercs ontuMaiibHas aiaunHa JIDII

L. =(03..0)U,. =(03...1)220 = 66...220 k.

€p

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

R, = yr —1028.100=93 Om,
nHBH 3
3 3
=20 107 28 Owmiew,
¥S  30-120
X, =x,L,. =04-100=40 Owm.

OnpenensieM norepu MoHOCTH B JIDIT



2

S 2

AP =t | p (ﬂ) .9,3=0,4 MBr,
n U 3.220

1~ nep

2

S 2

AO,, =| | x, =(—139 j 40 =138 Msap,
U 3.220

mn -~ nep

\/ nan + AQJDH \/0942 + 1,82 = 1,84 MB- A

[Tpunumaem AS;,,=2, TOTJa C yY€TOM MOTEPH

Sion = Suep —ASpn =139 -2 =137 Om.
OnpenensieM norepu HanpspkeHus B JIDII

10°
AUnan = ﬁ Pneanan (’”0 + X0I8P 115 ) =

D) gl €)1
2
10

= o -118,2-100-(0,28 +0,4-0,62) = 4,3%,

= Step COS @,y =139-0,85=118,2 MBr.

nep
AUJDH—U epAU 1, 0,01 =220-4,3-0,01 =9,46 xB.

Omeem.

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

JIoII
3anaua 3:
st TpaHcopMaTropa C YKa3aHHBIMHA JIaHHBIMH — OIPEICTUTH
MOIITHOCTH W PHEPTUH 3a TO/I.

Hano: Tpancdopmarop — IC-ba.
TJ1 80000-220/10,5
AP= 79 xBt
AP=315 kBt
= 11%
1= 0,45%
K,=0,99
cosp=0,8
T\= 50004

noTepu



t= 55004
Pemiennue.
OnpenensieM TMOTEPU AKTUBHOM, PEAKTUBHOM U MOJHOM MOIIHOCTH
TpaHchopmaropa

AP

(o)

s =AP_ +AP K> =79+315-0,99° =387,7 kBr ~3,9-10° xBr;

APs =~ AP, =315 xBr;

(0]

AP ~ AP ~79 xBr.
AQ, = AQ,, + 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

AQue ~ Sy 1072 =11-80000-107* =88 -10™*kBap;

K3~ H.T

AS, =JAP? + AQ? =/(3,9-10%)% +(89,9-10%)® =90,1-10°kB - A.

OmpenenseM NOTepH aKTUBHOMW, PEAKTUBHOW M TIOJIHBIC IMTOTEPH SHEPTHH B
Tpancopmarope

AW, =AW, + AW, =AP_t+AP K t=AP_t+AP K t=
=79-5500+315-0,99-3500 =1,5-10°kBr - u;

K3™ "3

_ : 2 2 _
AW,y =Sy (it + 1, K1) - 107 =
80000 - (0,45-5500+11-0,99 -3500)-10% =32,2-10°kBap - u;

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