MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3SOBAHNSI

POCCUMNCKOM ®EJIEPALIUU

BBICIIIET0 0Opa3oBaHUs

DesiepaTbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 06pa3oBaTelibHOE YUPeKICHHE

«MarHATOropcKHit rocy1apcTBEeHHbIH TexHHuecKui ynusepeutet um. I'M. Hocosay

VYTBEPXJIAIO

B.P. Xpammux

SESeS 7 ) upexrop UOHAC
¢ ){é zi/"-’(/ 2
U 7474

PABOYAS IPOTPAMMA JUCHOUILIMHBI (MOAYJIST)

JJIEKTPOTEXHHKA H DJIEKTPOHHKA

HarnpagJieHue oAr0TOBKH (CHEIHATbHOCTD)
20.03.01 TexuochepHas 6e30mMacHOCTL

HarpasieHHOCTS (IpOGHIIB/CrieHaTH3aIlHs ) ITPOr PAMMBI
VpasieHue 3K0JI0rHYeCcKOi H IPOMBIILIEHHOH 6€30acHOCTBIO

VpoBeHs BbICLIEro 06pa3oBaHus - GakanaBpuatT

®opma o0yueHus
oyHasi

Uncturyr/ pakynsrer VIHCTHTYT SHEPreTHKH ¥ aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa DeKTpoCHA0KEHHUSI TPOMBIIIICHHBIX TPEANPUATHI
Kype 3
Cemectp 6

MarsuToropck

2024 rox

13.02.2024 r.



Pa6ouas nporpamma cocrasieHa Ha ocHoBe ®T'OC BO - GakanaBpuar 1o HanpaBIeHHIO
noxrorosku  20.03.01 Texmochepras 6e3onmacuocts (mpuka3 Munobpnayku Poccun ot
25.05.2020 r. Ne 680)

PaGouas IporpaMma _pacCMOTpeHa M  0J00peHa Ha  3acelaHHH Kadeznpbt
DneKkTpocHa0KEeHHs IIPOMBIILIEHHBIX IPENPUATHI

09.02.2024, nporoxon Ne 3
3as. kadenpoii A.B.Bapranosa

Pa6ouas nporpamMma o106peHa MeToaudeckol komuccuert MOnAC

13.02.2024 r. mportokon Ne 4 o~ //_ g
TIpencenarens / Jex ‘4";‘ ~/B.P. Xpamius
‘ 1/,

CornacoBaHo:

3aB. kadepoii [[pOMBIILIEHHO# 3KOJIOTHH H 6€30MaCHOCTH KH3HEACATEIBHOCTH
' AIO. IlepsTuHCKUH
7

Pa6ouasi mporpamMmMa cOCTaBJIeHa:
CT. __ Ipenojasareib Kahenpst OIIII, KaH/I. TEXH. HayK
Llfeed O.U.IleryxoBa

Penenzent:
HaganpbHHK Marautoropekoi [TIC ¢mman I[TAO «PCK EDC» - IOxHo-Ypansckoe
IIM3C, /a/“-l / __—10.B.Tanuyrun




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl DIEKTPOCHAOKESHHUS MPOMBIIIICHHBIX MPEANPHUSTHIA

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B.B_apraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Toy Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKESHUS MPOMBIILICHHBIX MPEATPUITHN

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.B.B_apraHOBa

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKCHHS MPOMBIILICHHBIX MPEATPUITHN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B.Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl DIEKTPOCHAOKESHHUS MPOMBIIIICHHBIX PEANPHUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B.]%pFaHOBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu ocBOCHUST AUCIUTUTHUHBI (MOIYIIs) «DNEKTPOTEXHUKA U JIEKTPOHUKAY SBIISIOTCS
TeopeTUYecKas U MpakTU4YecKas MoAroToBKa OyIyImux 0akaaaBpoB B 00JIACTH SJIEKTPOTEXHUKH U
DJIGKTPOHWKKM B  TaKOM  CTEMEeHW, 4YTOOBl OHM MOTJM  BBIOMpaTh  HEOOXOIUMBIC
JNEKTPOTEXHUYECKUE, OJIEKTPOHHBIC, JIIEKTPO M3 MEPHUTENbHbIE YCTPOICTBA, YMETb HUX
MpPaBUJIILHO SKCIUIyaTUPOBATh M COCTABJISITH COBMECTHO CO CIEHUATUCTAMU-IICKTPUKAMU
TEXHUYECKHE 3aJaHMs Ha pPa3pabOTKy DSIEKTPUYECKHX YacTel pa3iMYHBIX YCTaHOBOK H
00opya0BaHus B CBOEH MpoheCCHOHATBbHON I TETbHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuumiuHa DNIEKTPOTEXHUKA W DIIEKTPOHHMKA BXOJUT B YacTh Y4eOHOro IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

MaremaTrka

HNudopmartuka

®usuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

be3onacHocts Tpyaa

DneKTpoOe30nacHOCTh

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHus

B pesynbrare ocBO€HUS JUCHMIUIMHBL (MOAYJsA) «DJIEKTPOTEXHUKA U AJIEKTPOHHUKA»
oOyyaroImuiicst JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

VYK-1 CniocobeH oCyIecTBIsATh NOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 HH(POPMAalLlUU, TPUMEHATh
CUCTEMHBIH MOAX 01 JIJIsl peIlIEHHUs] IOCTaBJICHHbIX 3a7a4

YK-1.1 AHanusupyer 3a/1auy, BblIeNss ee 0a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeajgaraeT BO3MOXKHBIE BapHUaHThl PEIICHHs IIOCTaBICHHOM 3ajayd,
OLICHHBAas UX TOCTOMHCTBA U HEJOCTATKU

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUPYyeT HH(OpMAIUIo, TPeOyeMyto NSt
pelleHrs MOCTAaBIEHHOW 3aJauyM; OCYIIECTBISET MOUCK HMH(OpPMAIUU TIO
Pa3JIMYHBIM THIIAM 3aIPOCOB

YK-1.3 I[Ipu oOpaGorke wuHpopManuu oTiau4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTaluii, OlleHOK, (OPMUPYET COOCTBEHHBbIE MHEHHS U CYXKAEHUS,
apryMEHTUPYET CBOU BbIBOJIbl U TOUKY 3PEHHS

[T1K-1 CnocobeH mpuHUMAaTh y4acTHE B MHKEHEPHBIX pa3padoTKaxX CPEeIHEro YPOBHS CI0KHOCTH
B COCTaBe KOJUIEKTHMBA; pa3pabaThlBaTh M UCIOJNb30BaTh TIpadUUYEcKyl0 JTOKYMEHTAIIUIO;
OLICHMBAaTh PHUCK M OINpEAensTh Mepbl M0 oOecrnedyeHHio Oe30MacHOCTH pa3pabaTbiBaeMoOi
TE€XHUKHU; MUCIMOJB30BaTh METOJbl PACUYETOB AJIEMEHTOB TEXHOJIOTMYECKOTO O00OpYIOBaHHUS I10
KPUTEPUIM PabOTOCHIOCOOHOCTH U HAJISKHOCTH

IK-1.1 [IpuMeHsseT HOpPMATHMBHO TPABOBBIE AaKTBl B cdepe TexHOoCHEepHOU
0e30macHOCTH, TpadUIECKyl0 JOKYMEHTAIUIO sl pa3paboTKU MPOEKTOB
MEpPOMPHUATHIA B OOJIACTH OXPaHBI OKPYKAIOILIEH Cpeibl, OXpaHbl TPyIa,
0€30IaCHOCTH B YPE3BbIUAWHBIX CUTYAIMSIX Ha O0BEKTaX SKOHOMUKHU

[TK-1.2 AHaM3UPYET COCTOSTHUE OOBEKTOB JEATEILHOCTH C MO3UIIMH 00€CTICUeHUS
0€30MacHOCTH ¥ BBHIMIOJTHEHHS TpeOOBaHW HOPMATHBOB. [IpuMeHsieT
COBPEMEHHBIE  METOJbl  PAcC4YeTOB  AJIEMEHTOB  TEXHOJIOTMYECKOTO
000pyIOBaHUS 11O KPUTEPHUSIM PAOOTOCIIOCOOHOCTH U




HaJCXKHOCTHU

I1K-1.3

OuenuBaer pucku u 3()(HEKTUBHOCTH NPHHATHIX HPOEKTHBIX PpEIICHHH,
ompenenseT Mepbl Mo oOecrnedeHnto Oe3omacHOCTU. OCyIIECTBISET
KOHTPOJIb TPOCKTHBIX PELICHUH, NMPOEKTHOH JOKYMEHTallMd B 00JacTh

OXpaHbl OKpYXKAaWIIeHd Cpeapl, OXpaHbl TpyAa, OC30MACHOCTH B
YPE3BhIYANHBIX CUTYAIIUAX




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas padora — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— paeayautopnas — 0,95 akas. yacos;

— camocTosTeapHas padota — 56,05 aka. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;

dopma aTTeCTaluy - 3a4ET C OUECHKOMN

AynuropHas g
o | vomrakTHas pabota E = dopma TeKyLero
Paznen/ rema S ( axan. wacax) = E‘ Bux . KOHTPOJIA Kon
g 3 © | camocrosTenpHON | ycreBaeMOCTH U
JACIATUTAHBL 5 S ., | koMneTeHIUH
3 0 & paboTsl NPOMEXYTOYHOH
na6. | mpaxt. | €8
Tex. e aTTecTaluu
3aH. 3aH. | O &
1.
1. ITouck
JIOTIOTHUTENBHOMN
uH(popMaIMHy 10
3aJaHHOH TeMe.
2. VYK-1.1,
11 TiHeiHbE CamocrosrensHoe |  JlaboparopHas YK-1.2,
STeKTpUUECKHE — 2 2 2 o |msyuenne yueOHO padorta Nel. VK-1.3,
HOCTOSHHOMO TOKA JUTEPaTyPBI. Kommoksuym mo IK-1.1,
' 3. Pabora ¢ 1.p.Nel I1K-1.2,
AIEKTPOHHBIME IK-1.3
OubIMoTEeKaAMH.
4. ITogroroBka K
BBITIOJTHEHU O
1.p.Nel
1. Pabota ¢
SNIEKTPOHHBIMHU
6 OMOIMOTEKAMU. VK-1.1,
1.2 Jluneiinbie 2. JlaGoparopHast YK-1.2,
JNIEKTPUIECKHUE Lenu 4 2 3 235 CaMocCToATeNnbHOE pabota Ne2. VK-1.3,
onHO(Da3HOTO ' m3yuenne yuebnoii| Kommoksuym mo IK-1.1,
CHUHYCOUIAIBHOTO TOKa JIUTEPATYPBHI. 1.p.Ne2. MK-1.2,
3. IToaroroska Kk I1K-1.3
BBITIOJTHEHUTO
1.p.Ne2
1. PaGota c
JIIEKTPOHHBIMHU
OMOIMOTEKAMU. VK-1.1,
2 JlaGoparopHnast VK-1.2
pabota Ne4.
CaMOCTOSITEIbHOE VK-1.3,
1.3 Tpexdazuble nenu. 2 2 2 2 HayCHTE yHeOHO K-1.1
KosutokBuyMm 1o .
JIUTEPATYPHI. IK-1.2,
3. [loaroroBka K n.p-Ned IK-1.3
BBIITOJTHEHHIO
1.p.Ned.




1. ITogroroBka Kk

BBITTOJTHEHHTO YK-11,
JlaGoparopHast YK-1.2,
1.p.Ne21.
1.4 TpauncdopmaTopbl 2 2 2 2 2. pabora No21. YR-1.3,
CaMOCTORTEILHO KonokBuyM 1o I1K-1.1,
H3yueHHe yueOHOR 1.p.Ne21 I1K-1.2,
I1K-1.3
JIUTEPATypPbI
1. IToaroroBka k
BLIHHOHHeHI/HO YK-11,
15 DIEKTPHYUECKHE 1.p.Ne23. JlaGopatopnas YR-L.2,
MaIIMHBI MOCTOSIHHOT'O 2 3 2 2 2. pabora Ne23. YK-1.3,
KonokBuyM 1o I1K-1.1,
TOKa CaMOCTo;{TenLHo? 1.pNe23 K-1.2,
u3ydeHue yueOHon TK-1.3
JIUTEPATYPHI.
1. IToaroroBka
BLIHHOHHeHI/HO YK-11,
JlaGopartopHast YK-1.2,
1.6 ACHHXpOHHBIC 7.p-Ne24. pabora Ne24. VK-1.3,
2 2 2 2 2.
JIBUTATEIN CaMOCTONTEILHO KosnokBuyM 1o I1K-1.1,
u3yueHue y4eOHOH 7.p.Ne24. IK-1.2,
IIK-1.3
JTUTEPATYPBI
1. ITogroroBka k
BBITTOJIHEHHIO JlaGopartopHast
1.p.Nel0. pabora NelO. VK-1.1,
1.7 3.1. DnemenTHas 6a3a 2. KosnokBuyM 1o VK-1.2,
AJIEKTPOHHBIX YCTPOWCTB 3 2 2 6 CaMmocrosTensHoe 1.p.Nel0. VK-1.3,
3.2. HcTtounuku usyueHue ydeOHoi | JlaGoparopHast IK-1.1,
BTOPHYHOTO IIUTaHMUS. JIUTEPATYPBHI. pabota Nell. MK-1.2,
3. IToaroroska KosnokBuyM 1o I1K-1.3
BBITIOJTHEHHUIO 1.p.Nell.
mp.Nell.
1. ITogroroBka k
BLI?I?)JI?—I;—II/II?) YK-11,
1.p.No8 JlaGoparopHast YK-1.2,
1.8 DreKkTpuyeckue 2 2 2 ’ 2 ’ padota Ne§. VK-1.3,
WU3MEPEHHsI ¥ IPUOOPEI. CaMOCTos;Teanoe Kommoksuym mo IIK-1.1,
H3yUCHHE yIeOHOH 71.p.Ne§. [K-1.2,
I1K-1.3
JIUTEPATyPhI
VK-1.1,
VK-1.2,
VK-1.3,
1.9 Dx3amen MK-1.1
ITK-1.2,
I1K-1.3
HWroro no pazaeny 17 17 17 |56,05
Hroro 3a cemectp 17 17 17 20,35 320
Hroro nmo gucuuiunge 17 17 17 56,05 3a4€eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHJOB  y4eOHOM paboOTBl B KauecTBe
00pa3oBa-TeJIbHBIX TEXHOJOTUH B MPENOJAaBaHUU JUCUUIUIMHBI MCIONb3YIOTCS TPaJuLMOHHAS
TEXHOJIOTUSI U TEXHOJIOTHs mpobiaemMHoro oOyuyenus. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUU U OPMHUPOBAHUE OCHOBHBIX IMPEACTABICHUI MOKET MPOUCXOIUTh C MUCIOIb30BAHUEM
MYJIbTUMEAUIHOTO 000PY10BAHHUS.

Jlexumu TPOXOASIT B TPAaguIMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYJIbTAMN U
npo-OeMHBIX JeKIuid. TeopeTndyeckuid marepuand Ha MNPOOJEMHBIX JIEKIUSAX —SBISETCS
pe3ysibTa-TOM YCBOEHHS IMOJYYEHHON HMH(OpMAlMKM MOCPEACTBOM IMOCTAHOBKHU MPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusx — KOHCYJIbTalUUAX H3JI0)KEHHE HOBOTO
MaTrepuaia COIPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCUEH B IOMCKax OTBETOB HA ATH
BOIIPOCBI.

[Ipu npoBeneHnn 1abOPaTOPHBIX 3aHATUN UCIIONIB3YIOTCA paboTa B KOMaH/I€ U METO-]IbI
UH(POPMALIMOHHBIX TEXHOJIOTHIA.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[Ipencrasneno B npunoxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIA IPOBEIeHUs MPOMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. DneKTpOoTeXHUKA U OCHOBBI AIEeKTpOHUKH : yueOnuk / U. U. NBanos, I'. U. ConoBbes,
B. S. ®ponoB. — 10-e¢ uzn., crep. — Cankr-Ilerepoypr : Jlanp, 2019. — 736 c¢. — ISBN
978-5-8114-0523-7. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/112073 (mara obpaienus: 26.09.2020). — Pexum gocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. DIEKTPOTEXHUKA M DICKTpoHHKa : yueOHoe mocobue / M. C. Anmcumona, U. C.
ITomoBa. — Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — Texker :
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/116939 (mata obpamenus: 26.09.2020). — Pexum moctyna: ms
aBTOPH3. MIOJIb30BATEIIEH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. BBezieHre B TEOPETHYECKYIO 31eKTpoTeXHUKY. Kype moarotoBku 6akanaspos / 0. A.
berukos, B. M. 3onmotaunkuii, E. b. ConoBbeBa, 3. I1. UepnsimeB. — Cankrt-IletepOypr : Jlans,
2016. — 288 c¢. — ISBN 978-5-8114-2406-1. — Tekct : onextpoHHblid // Jlanb
JNIEKTPOHHO-OMOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/89931  (mata
obpamenus: 26.09.2020). — Pexxum goctyma: Uit aBTOPU3. MOJIb30BATEICH.

2. DnekrportexHuka : yueOnuk / C. M. Anomnonckuii. — Mocksa : KnoPyc, 2023. — 292
c. — ISBN 978-5-406-11277-9. — URL: https://book.ru/book/948617 (mata oOpareHus:
13.04.2023). — TekcT : 37eKTPOHHBINH. — PeXuUM J0CTyIa: /15 aBTOPHU3. MOJIb30BaTEIIEH.

B) MeTonuyeckue ykazaHus:

1. XpamiuH, P.P. Dnekrpudeckue mpruOOpsl U M3MEPEHHUS. | METOIMUYCCKUE YKA3aHUS K
nabopatopHoit pabore Ne 8 (aya. 358) mo mucrmmanHe “DIEKTPOTEXHHKA W OCHOBBI
AJIEKTPOHUKHU” JJIS CTYJICHTOB HEAJIEKTPOTEXHUUECKHUX crieruanbHocteit / P.P.


https://e.lanbook.com/book/112073
https://e.lanbook.com/book/116939
https://e.lanbook.com/book/89931
https://book.ru/book/948617

XpamuuH, ['.B. llloxuna, T.I1. Jlapuna, T.P. Xpammus ; MarauToropckuii roc. T€XM4E€CKUN yH-T
uM.I'.M.HocoBa. Marautoropck : MI'TY um. I'"'MI.HocoBa, 2014.-24c. :un.,rpad., cxemsl. -TekcT:
HEIOCPEICTBCHHBIN.

2. XpammuH, P.P. MccrnenoBanne TUHEHHON AIEKTPUYECKOM IIEMH MOCTOSHHOTO TOKA !
METOJMYCCKHE YyKa3aHus K JabopatopHoi pabore Ne 1 (aya. 358) mo aucuumuinHe
“ONEeKTpOTEXHUKA W OCHOBBI JJIEKTPOHHMKM I CTYJEHTOB  HEJJEKTPOTEXHHYECKHX
cnenuanpaocreit / P.P. Xpammuu, I['.B. Illoxuna, T.II. JlapuHa.;MarHuTOropcKuii roc.
texudyeckud yH-T uMm.I.M.HocoBa. Maruautoropck : MI'TY wum. I'M.Hocosa, 2013.-17c.
WIL.,rpad., cxembl. -TeKCT: HemOCPEICTBEHHBIM.

3. Xpammwmn, P.P. HccnemoBanue nMHEHHOW AIEKTPUYECKON Ienmu OaHO(A3ZHOTO
CHHYCOMJIaJIbHOTO Toka. KommeHcanuss peakTUBHOM MOITHOCTH.: METOJUYECKHE YKa3aHHUS K
naboparopHoii pabore Ne 2 (aya. 358) mo gucumiuimHe “DIEKTPOTEXHHMKA W OCHOBBI
ANIEKTPOHUKHU JUIS CTYJCHTOB HEIJIEKTPOTEXHUYECKuX cnenuanbHocterd / P.P. Xpammun, I'.B.
[lloxuna, T.II. Jlapuna ;Marautoropckuii roc. rexuueckuii yu-T um.I".M.HocoBa. Marautoropck
:MI'TY um. I'.Hocosa, 2013.-20c. : wi1.,rpad., cxemsl. -TeKcT: HermocpeICTBEHHBIH.

4, Xpammms, P.P. UccnenoBanue TpexdasHoil 1enu Npu COSAUHEHUU IMPUEMHHUKOB
SHEPIUU «3BE3/I0M: METOJUYCCKUE YyKasaHus K JjabopatopHoit pabore Ne 4 (aym. 358) mo
TUCIUILINHE “DNEeKTPOTEXHUKA U OCHOBBI DJIEKTPOHUKH [Tl CTY/IEHTOB HEANEKTPOTEXHUUECKUX
cnenuanpaocreit / P.P. Xpammuu, I['.B. Illoxuna, T.II. JlapuHa.;MarHuTOropcKuii roc.
texudecknid yH-T uM.I.M.HocoBa. Maruurtoropck : MI'TY wmm. I'M.HocoBa, 2013.-14c.
ui.,rpad., cxemsl. - TeKCT: HemoCpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue 10 Ne norosopa Cpox faeicTBus JTUIIEH3UN
7Zip ¢B0001HO pacupocTpansgeMmoe 110 0eccpoyHO
ONEeKTpOHHBIE

[LTAKaTRI MO K-278-11 ot 15.07.2011 Geccpouro
JUCIIUILINHE

"DnexTpoHuKa”

DNeKTpOHHBIE

[IIAKaTBI o K-278-11 ot 15.07.2011 Gecepodro
JUCIIUILIHHE

"JneKTpoTeXHuKa"

FAR Manager cB000IHO pactpoctpansemoe [10 0eCCpOvHO
MS Office 2007 |y, 135 41 17.09.2007 Gecepouro
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['.1. HocoBa
9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

https://www.rsl.ru/ru/4readers/catalogues/

MatepuaabHO-TEXHHUECKOE 00eCrieYeHre TUCIUTUTHHBI BKITFOYACT:

VYyeOHBIC ayauTOpUM JJIs1  TPOBEACHUS 3aHATUH JICKIMOHHOTO THMa aya.365
MynbTUMEANITHBIE CPEICTBA XPAHSHHUSI, TIEPEIaud U MPECTABICHUS HHPOPMAIIHH

VYyebnas maboparopusi i TPOBEACHHS JIAOOPATOPHBIX PpaboT: JabopaTopusi
anekTpudeckux 1eneit aya. 358 YHuBepcanbHBIN JTA0OPATOPHBIA CTEHJ MO JJICKTPHUUECKUM
LEMSIM, AIEKTPOHHUKE, FTEKTPOU3MEPEHUSIM -9 IIT.

Harmsagaete mocoous-rurakarsl-12 mr.

VYyebnas maboparopusi i TPOBEACHHS JIAOOPATOPHBIX paboT: JabopaTopusi
ANIEKTPUYECKUX MamuH ayy .361 YHuBepcaqpHBIH 71a00paTOPHBIA CTEHNA MO DJIEKTPUYECKUM
MarmHaMm 9 1ir.

Harnsiaaelie mocoOus-miakaThbi-12 miT.

VYyeOHast aynuTopus [UIsl TPOBEACHHS TMPAKTUYECKUX 3aHATUH , TPYIIOBBIX U
WHMBUIYAIbHBIX KOHCYJIBTAINH, TEKYIIETr0 KOHTPOJISI U TPOMEKYTOYHOM aTTecTaluu ay. 357,
354, 358, 361 Jlocka, MyIbTUMEIUIHBIN IPOEKTOP, IKPaH

[Tomemenne s caMocTOSTENbHON paboThl oOywarommxcs ayn. 343 IlepcoHanbHbIe
kommbioTepsl ¢ maketrom MS Office, Bbixomom B MHTEpHET W JOCTYIIOM B 3JEKTPOHHYFO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne [as1 XpaHeHUss U NPOPUIAKTHUECKOTO OOCITYKHBAaHUA y4eOHOrO
obopymoBanus aya. 356 Cremnaxu, ceidpl 11 XpaHEeHUsT yIeOHOT0 000pyI0BaHUSI.

WNucTpyMeHTHI 17151 peMOHTa 1a00paToOpHOTro 000PYI0BaAHUS

Ipunoxenue 1

Y4eOHO-MeTOAUYECKOE 00ecTIeYeHne CAMOCTOSITEIbHOM PadoThl 00y4Yaromuxcs

ITo guciuninHe ((9J'IeKTpOTeXHI/IKa H DJICKTPOHUKaA» NPCAYCMOTPCHA ayAUTOPHAA U
BHCAYAUTOpPHAs CaMOCTOATCIIbHAA pa60Ta o6yqafoumxc;1.

Ay,Z[I/ITOpHaSI CaMOCTOATCJIbHAA pa60Ta CTYACHTOB MPCAINOJIaracT peiecHrue 3a4ad rmpu
BBITIOJTHCHUH KOJUIOKBUYMaA 110 TEMC na60paTopH0171 pa6OTI>I.

Ilepeuensv nadoopamopnvix pabom

1.WccnenoBanrie CBOMCTB IETH MOCTOSHHOTO Toka. JlabopaTopHas pabora Nel.

2.WccnenoBanue TMHEHHON 2IIEKTPUYECKOH IIeTT 0JHO(Aa3HOTO CHHYCOUAILHOTO TOKA.
Kommencamus peaktuBHON MomtHOCTH. JlabopaTopHas padora Ne2.

3.UccnenoBanue TpexdaszHoi ey IpH COSTMHEHUN IIPUEMHUKOB YHEPTHH «3BE3JI01.
JlaGopaTtopnast pabota Ne4.

4 ViccnenoBanue ogHodazHnoro tpanchopmaropa. JlaboparopHas padorta Ne21.

5.HccnenoBanue nBuraTens MOCTOSHHOTO TOKa HE3aBUCUMOTO Bo30yxIeHus1. JlabopaTopHas
pabota Ne23.

6.MccnenoBanre aCHHXpPOHHOTO JIBUTATENs ¢ (pa3HbIM poTopoM. JlabopaTtopHas pabota Ne24.

7.WccnenoBanue HyJIeBbIX cxeM BelpsimieHus. Jlaboparopuas pa6ota NelO.



8.MccnenoBanne MOCTOBBIX M YIIPABIISIEMbBIX CXeM BhITIpsiMiieHus. JlabopaTopHas padora Nell.
9.0OnexTpudeckue npuboOpsl U u3MepeHus. Jlaboparopnas padora Ne§.
Ilpumepnsie ayoumophbvle Kon110KeUYMbl

Konnoxeuym Ne 1. Jlunetinvie yenu nocmosiHHo20 moKa.

1. OnpenenuTe  BENMYMHY  TOKa  KOPOTKOI'O
3aMplkanmsa, eciau: E=2,1B, Ry=0,10wMm,
R=20Owm.

D
»ta

2. UTo MOKa3bIBAaET BOJIBTMETP, MOAKITFOYCHHBINH K
3aKMMaM UCTOYHHUKA?

3. Ompenenuth COMpOTHBIEHUE pe3ucTopa R2,
ecmi: R1=3OwMm, a moka3aHus amMIepMETpPOB
yKa3aHbl Ha CXEMeE.

4. Onpenenuts conpotusienus R1 u R2, €CIIN:
U =60 B, Tok B HEpa3BETBICHHOW YacTH MU
I1=15A.(R1=2Ry)

5. Onpenenuth HampsbkeHHe UCTO4YHHMKAa U, ecnmu
R=6 Owm, I=4A.

Konnoksuym Ne 2. Jlunevinvie yenu nepemeHHo20 moxa .

1. HpI/IBeI[I/ITe Fpa(l)I/IK MTHOBEHHBIX 3HAUYE€HHUM TOKa H HaIpsDKCHUA JIA LCIIH, conepmameﬁ
AKTUBHOC COIMPOTHUBIICHUC.

(A)
),

2. OnpenenuTh CONMPOTHBIICHHE KOHAEHcatopa Xc, U ——Xc
ecmm: U=200B, 1=4A, cos ¢ =0,8. L

3. Ompenenuth JeMCTBYIOLEE 3HAYEHUE TOKA, HANPSDKEHUs, COBUT MO (daze U XapakTep

Harpy3Kd, €cJIM MrHOBEHHbIE 3HAueHHWs TOKa W HanpsbkeHus paBeel 1= 10 sin of,
u = 141 sin (ot + 30°).




4. IlpuBeauTe SIEKTPUUYECKYIO CXEMY, KOTO-pOi
COOTBETCTBYET BEKTOPHAsI JUarpaMma.

5. OmpenenuTbh NOKa3aHUs aMIIepMETPOB A1 U Ay U
peakTUBHYIO MomHOCTS 1tenu Q, ecu: U = 120 B.

Konnoksuym Ne 3. Tpexghasnvie yenu.

1. Kak nmomyunts Tpexdasnyto cucremy 2.J[.C.?  JlaiiTe omnpeacieHue TpexdazHo
AIEKTPUYECKOM LIETIH.

2. OOBSCHHUTH IOCTPOCHHE BEKTOPHOMN JMarpaMMbl TOKOB U HANPsDKEHUH U1 TpexazHOW 1enH,
COCIMHEHHOM «3Be3101». Harpyska cuMMeTpuyHas, XapakTep akTUBHO — UHYKTUBHBIN.

3. JluHeiHbIe TOKH MIPH COETUHEHUH HATpy3Ku «3Be3aoi»: Ia = Ig = Ic = 20 A. OnpenenuTs TOK B
HEUTPAIBLHOM MPOBOJIE, €CITU Py = Pp = (¢ = 30°.

4. TlpuBenute BBIpaXEHUE [UIsl OINPEAEICHUS AKTUBHOM M PEAKTHMBHOW MOIIHOCTEW IHpuU
CUMMETPUYHON U HECUMMETPUYHOMN HArpy3Kax.

5. OmpenenuTs MOKa3aHWE BOJIBTMETPA, €CIIH
Zd =10 Om, amnepmerp nokassiaet 10 A.

Konnoxeuym Ne 4. Tpancghopmamopwi

1. Ha3zoBuTe HOMUHANIbHBIE BETUYMHBI, YKa3bIBAEMbIE HAa TACTIOPTHOM IIUTKE
TpaHcpopmaTopa. UTo Bel MOHMMAETE 110/ HOMHUHAJIbHOW MOIIIHOCTHIO
TpaHcpopmaTopa?

2. HpI/IBCI[I/ITe OJI. CXCMY OIIbITa XOJIOCTOI'0 X0/14. Pacckaxurte MOPAAOK NPOBCACHUSA
aTOoro oneita. Kakyue BeIHUnHEI IIpu 5TOM OHpCZ[CHHIOTCH?

3. IlpuBeanTe BHELIHIOIO XapaKTEPUCTUKY TpaHChoOpMaTOopa U OOBSACHUTE €e.
[Tpu KakMX YCIOBHMSIX CHUMAETCS BHEIIHSS XapaKTepUCTUKA?




4. [ToueMy y 0OOMOTKH BBICILIETO HAMPSHKEHUS CEUEHUE MPOBOJIa MEHbIIIE, a Y
0OMOTKM HHU3UIETO HAIpPsHKEHUs 0oJblie?

5. dano: U14ov=220 B, U2,40,=127 B, S,,0n=1100 BA.

OnpenenuTh HOMUHAIBHBIC TOKM TIEPBHYHON U BTOPUIHONH 0OMOTOK
TpanchopmaTopa u kodhdunueHT rpanchopmaruu K.

IToueMy HOMUHaIbHbBIE TOKU HE PABHbI 110 BEIUYNHE?

Konnoxeuym Ne 5. I'enepamopol nocmosinno2o moka.

1. Pacckaxkute o crmocobax OXJIaXACHHA MalllH IIOCTOSIHHOI'O TOKA.

2. YCTpOHCTBO U Ha3HAYEHHE KOJUIEKTOPA.

3. Kakue norepu B MalIMHaXx MOCTOSIHHOTO TOKA SIBISIOTCS MOCTOSIHHBIMU?
[Ipusenure xapakrepuctuxky KIIJ] u oobsicuute ee.

4, HpI/I KaKHuX YCJIIOBUAX CHUMACTCA XaPAKTCPUCTHKA XOJIOCTOI'O on[a? HpI/IBC)II/ITe
BUJ XapaKTCPHUCTHUKU XOJIOCTOTO XOA4a. O6I>$ICHI/IT6, Imo4yeMy BOCXOJ11as1 BETBb
XApPaAKTCPUCTHUKU HE COBIIAAACT C HI/ICXO,Z[SIHleﬁ?

5. 'eneparop napanienbHOro BO30YXACHUSI C HOMHUHAIBHBIM HAINPSKEHUEM
Uuon=220 B, HOMUHAIBHBIM TOKOM ly0=110 A umMeeT crnenyromue noTepu:
Py;=P:+Pex=1320 Br, P,=650 Bt, P,=1300 BT. Onpenenuts KII/l renepatopa.

Konnokeuym Ne 6. /[eucamenu nocmosinHo2o moxa.

1. yCTpOfICTBO U IPpUHIUIT JIENCTBUS IBUraTeNIs IIOCTOSHHOIO TOKA.

2. IlpuBenuTe ypaBHEHHE DJIEKTPUYECKOIO PABHOBECHS JBHUIaTeNs IMOCTOSIHHOTO TOKA M

OOBSICHUTE €T0.




3. Jlis npBurarens mapajIebHOTO BO30YKICHHMsT Ha OJHOM TpaduKe NPUBEAUTE IBE
MEXaHUYECKHUE TIepe/laun: €CTECTBEHHYIO M UCKYCCTBEHHYIO (PEOCTATHYIO). YKaKUTE
TOYKH, COOTBETCTBYIOIINE HOMUHAIBHOMY PEXKUMY U PEXKUMY HUICATHHOTO XOJIOCTOTO

X04a U yCJIOBH:, ITPHU KOTOPBIX CHATBI 3TU XapPaKTCPUCTUKHU.

4. Kakwne IMOTEPU UBMCHAIOTCA CYIIECTBECHHO IIPU U3BMCHCHHWH HAI'PY3KH Ha BaJly ABUI'aTCIIA

Y OKa3bIBarOT 3HauuTeabHOE Biusinue Ha K.IT. /1.7

5. I[BI/IFaTeJII) INOCTOAHHOI'O TOKa IMapauICIIbHOI'O BO36y)KI[eHI/I$I HMECT IaCIIOPTHBIC
JAaHHBIC: PHOM:10 KBT, UHOMZZZO B, IHHOMZSO A, nH0M=1000 O6/MI/IH, R;[ZO,4
Om.

OHpG[[GJII/ITI) JaCTOTY BpalICHUA AKOPA ABUTATCIIA IIPU UACAJTIbHOM XOJIOCTOM XOAC.

Konnoxeuym Ne 7.Acunxponnvie ogueamenu

1. yCTpOﬁCTBO M Ha3HA4Y€HHUE 4YacTeu TpeX(I)aBHOFO ACUHXPOHHOT'0 [OBUTATCIId C

KOPOTKO3aMKHYTBIM POTOPOM.

2. Kak m3menurcs Tok xosaoctoro xoaa (110) 1 HoMuHaNbHBIN KO3 PUITMEHT MOIIIHOCTH

(cos@lHOM ), eciu BO3AYIIHBIN 3a30p MEXKIYy CTATOPOM U POTOPOM YBEITUUUTCS?

3. HpI/IBeI[I/ITe BBIPAXKCHUC YaCTOThI BPAIICHHUA MAarHuTHOT'O ITOJIA CTaTOpa U 00BACHUTE

€ro.

4. Yto BHI IIOHUMAaETE moa pEeKNUMOM XO0JIOCTOI'0O Xo4a aCHHXPOHHOI'O JIBI/IFaTeJ'Iﬂ?

5. Tpexq)a3an>'1 aCI/IHXPOHHHﬁ JABHUIaTCJIb UMECT HOMUHAJIbHBIC JaHHBIC!




Prom=10 kBt, Unom=220/380 B, nHoM=950 06/mun, n=85%, C0s¢p=0,681.

OHpeI[GJ'II/ITB HOMHUHAJIbHYIO MOIIHOCTb l'IOTpC6J'IeHI/IH OHCPIUU U3 CCTH U MOMCHT Ha

BaJly ABUIaTCJIsd, €CIIN 0o0MOTKa craTtopa COCANMHCHA «3BE3MI0IN.

Konnoxeuym Ne 8. Dnexmpuueckue uzmepenusi.

HazoBute TpeboBanus, mpeabsaBiIsieMble K AIEKTPOU3MEPUTEIBHBIM TPUOOPaM.

2.

Kakoli TOk MO’KHO H3MEPUTh aMIIEPMETPOM, CONPOTUBICHHE KOToporo Ra=0,3 Om,
Nuon—=150 mei., Cx=0,001 A/men., ecinmu BKIFOYUTH €TO C IIYHTOM, CONPOTHBIICHUE

koroporo R;=0,01 Om?

Onpenenuth IeHY JeJCHHS BOJBTMETPA, UMEIOIIET0 HOMHHAJBHBIE JIaHHBIE:
Uin=50 B, nNuow=100 nem., Ry=1000 OM, BKIOUYEHHOIO ¢ I00aBOYHBIM
conpotusieHueM Ry=3000 Om.

HpI/IBe[[I/ITe CXCMY BKIIFOYCHHUA BOJIBTMETPA C I[O6aBO‘-IHI)IM COIIPOTUBJICHUECM.

JIBa BaTTMETpa ¢ HOMHUHAIBHBIMHU JAaHHBIMU lyon=5 A, Uyoy=150 B co mikanoit Ha
150 neneHuii BKJIIOUEHBI B LIETIb Y€pe3 U3MEPUTENbHbIE TPaHC(HOPMATOPhl TOKA U
HanpspkeHus ¢ kodhduirentamu Tpanchopmarmu Toka Kr=50/5 u Kry=500/100.
OnpenenuTh MOIIHOCT MOTPEOICHHS SHEPTUU TpeXPa3HOH IeTbIo, €CTIH CTpeNKa

OJIHOI'0 BaTTMETpa OTKJIOHMJIACh Ha 15 nenennit, a qpyroro Ha 40 neneHuil.

5.

B uem pa3dHua MEXAy TOYHOCTBbIO U YYBCTBUTCIIbHOCTBIO an/I6opa?




Mpuioxenne 2

7. OIIeHO‘lHLIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrecranum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA Il POBEACHUSA MPOMEKYTOUYHON aTTecTalun

Kon
WMHauKkaTop JOCTHKEHUS KOMIIETCHIIMH OneHnounsle cpencTaa
UHAMKATOpa
YK-1: nocobeH ocyuiecTBIsATh MOUCK, KPUTUUECKUN aHAINU3 U CUHTE3 WH(POpPMALUU, IPUMEHATh CUCTEMHBIM MOJXO0/ s PELIeHHs OCTaBIEHHBIX
3a1a4y
YK-1.1: AHanu3upyer 3a1a4y, BbleNss ee 0a30BbIe COCTABIISIIOIINE, Ilepeuens meopemuueckux 60npocos K zauemy
paccMaTpUBAET U NPEAIaraeT BO3MOKHBIE BAPUAHTBI PEILICHUS . . .
. 1. TloHATHS »BIIEKTPUYECKOM, HIEKTPOHHOH U MarHUTHOM
IIOCTaBJICHHOW 3a/1a4M, OLICHUBAsI UX JJOCTOMHCTBA U HEIOCTATKU . .
nenei. Knaccupukamuss u npumepsl neneil. OCHOBHBIE
YK-1.2:
Omnpe/enser, HHTEPIPETHPYET U PAHKHPYET HHBOPMAITHIO, 3aKOHBI 2JIEKTPOTEXHUKHU U UX IIPUMEHEHHUE.
. 2. ®wuzmveckas U MaTeMatudeckas Mojenu nenu. Mcrounuky,
TpeOyeMyro /Ul peLIeHNs OCTaBIEHHON 3a/jauy; OCYIIECTBISET
IPOBOAHMKM W NpUeMHHMKH.  MneanmsupoBaHHBIE
HOUCK MH(POPMALIUH 110 Pa3IMYHBIM THIIaM 3alpOCOB JBYXITOTIOCHBIE SIIEMEHTBI H HX CBOMCTBA.
. 3. JluHeliHble DJEKTPUYECKHE IeMU IOCTOSHHOIO TOKa.
[Tpu 06paboTke nHpOpMaLIUK OTINYAET (PAKTHI OT MHEHHH,
VEK-1.3: . 5 Amnanu3 1ienu Ha ocHOBe 3ak0HOB Kupxroda u Oma.
3! UHTEpHpeTalnii, OLeHOK, OpMHUPYET COOCTBEHHbIE MHEHUS U 4. DKBUBATEHTHBIE PEOOPA3OBAHMS YHACTKOB HEMei.
CyXKACHUA, apTYMCHTHUPYCT CBOW BBIBOJBI M TOUKY 3PCHUA 5. OcHOBHBIE METOABI AaHAIN3A TUHENHBIX LIEIIEH.
6. CpoiicTBa JMHEMHBIX OJJIEKTPUUYECKUX LENei: CBOMCTBO
JUHEHHOCTH, IPUHIUI HAJIOXKEHUS, IPUHIUI B3aUMHOCTH.
7. DnexkTpuyeckas MOIIHOCTb M JHEPIUs IOCTOSHHOTO
JNEKTPUYECKOTO TOKA. 3aKOH COXPAaHEHHs DJHEPruu B
ANIEKTPUYECKON IIEMM C TOCTOSHHBIMU TOKaMu. bananc
MOIIHOCTEH.
8. OcHOBHBbIE XapaKTepUCTUKU u napaMeTpbl
CUHYCOMJAJBHBIX TOKOB M  HampsbkeHui. CrocoObl
IIOJIyYEHUS] CUHYCOMIaJIbHBIX HANPSKEHUH U TOKOB.
9. IllpencraBneHne CHHYCOMAAIHHBIX TOKOB W HANPSHKCHUN

BCKTOpaMU u KOMIIJICKCHBIMU quCJIaMMU. 3aKOHEI




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

AIIEKTPUUYECKUX IeTel B KOMITJIEKCHOH (opme.

da30BbIE COOTHOLICHHS MEKY TOKAMU U HAIIPSHDKEHUSMHU B

LIENIN [TPU CUHYCOUJIaJIbHOM TOKE.

ConpoTuBIEeHH D3JIEMEHTOB M Y4YacTKOB LENEW IIpu

CHHYCOMJIAJIbHBIX TOKAX.

OJneKTpuUYecKass DSHEPrUsd M MOIMHOCTb B LEMAX C

CUHYCOUIAJIbHBIM TOKOM. AKTUBHAs, P€aKTUBHAsSI U M1OJIHAS

MOIIHOCTH. banaHCc aKTUBHBIX U PEAKTUBHBIX MOLIHOCTEH.

Tpexdaznas cucremMa HaIIPSKEHUH, OCHOBHBIE

COOTHOLLEHUS, CHoco0bl  MOJyYEHHMH, VUCTOYHUKHU

Tpex(hazHOTO HANPSKEHUS M UX SKBUBAJICHTHBIC CXEMBI.

Tpexdasnas Harpy3ka. CuUMMeTpHUHas 1 HECUMMETPHYHAs

Harpys3ka Ipu COEIUHEHUHU (a3 B TPEYroJbHUK U 3BE3]Y.

CxeMBl U pacueT 3KBUBAJICHTHBIX [1apaMETPOB HATPY3KH B

Tpex(da3HbIX LETX.

Tpexda3Has Tpex- U  YETHIPEXNPOBOAHAs CETh C

CUMMETPUYHOU Harpy3Kow, CXEMBI, pacueTHble

COOTHOILIEHUS Ul OINpeNeNeHuss JIMHEMHbIX M (ha3HBIX

TOKOB W HAaIIPSKEHU.

Momnoctu TpexdaszHoii cetu. M3MmepeHne akTUBHOU H

PEaKTUBHOI MOIIIHOCTH.

OnnodasHblit TpaHcHOPMATOP CO CTATBHBIM CEPACUHUKOM.
CBoiicTBa U OCOOEHHOCTH TOJYITPOBOIHUKOBBIX JHOJIOB

Pa3JIMYHBIX TUIIOB.

Ha3nauenue u nmpuMepsl IPOCTEUIINX CXEM BBITPIMUTENEH,

NPUHIUIBI UX paOOTHI.

Ilpumepnulii nepeuens npakmuueckux 3a0anuil




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

.Onpenenuth compotuBiieHue pe3uctopa R2, ecmu: R1 =3 Om, a

IMOKa3aHus aMIIEPMETPOB YKa3aHbl HA CXEME.

3. Omnpenenuth COMPOTHBICHWE KOHJEHcaTopa Xc, €CIH:
U=200B,1=4A,cos¢e=0,8.

L X

!
[
||

4. OnpenenuTh MOKa3aHUS aMIIEPMETPOB A1 M Ay U PEaKTHBHYIO
MorHocTh neru Q, ecn: U = 120 B.

5. JluHeliHpIE TOKM TPU COCAUHEHUU HATPY3KH («3BE3NION»:
Ia=lg=1c =20 A. OmpenenuTh TOK B HEUTpPATILHOM IPOBOJIE,
€CIU Oy = Pp = @c = 30°.




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

6. Omnpenenuth moOKa3zaHue BosubTMETpa, ecmu  Z¢ = 10 Owm,
aMmrepmeTp nokasbiBaet 10 A.

7. OnpenenuTtsh IEHCTBYIOIIEE 3HAYCHUE TOKA, HAMTPSKEHUS, CABUT
o (baze u XxapakTep Harpy3KH, €CJIIH MTHOBEHHBIC 3HAYCHUS TOKA U
Hanpsokenus pasabl: | = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoii TOK MOXXHO HM3MEpPUTh aAMIIEPMETPOM, COIPOTUBIICHUE
koTtoporo Ra=0,3 OM, Nuo\=150 men., Cx=0,001 A/men., ecnm
BKIIFOUUTH €T0 C IIIYHTOM, conpoTuBienue kotoporo R,=0,01 Om?
9. OnpenenuTs LIeHY JeJIeHUs BOIBTMETPA, UMEIOIIETO

HoMHUHANBHEIE TaHHbIE: U =50 B, Nye,=100 memn., Ry=1000 OmM,

BKJIFOYEHHOT'0 ¢ 00aBOYHBIM conpoTuBiaeHreM Ry=3000 Om.

[TpuBeaute cxemMy BKIIOYEHHS BOJIBTMETpa C J00aBOYHBIM
COINPOTUBIICHUEM.

10. IIpuBennuTe 3IEKTPUUYECKYIO CXEMY, KOTOPOHl COOTBETCTBYET
BEKTOpHasl [uarpamma.

\
cli




Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUA
WHIUKaTOpa

OneHouHble CpeCTBA

N =

oA~

Ilepeuenv nadopamopnuvix pabom

DNEeKTpUYECKHUE MPUOOPHI M H3MEPEHUS;
HccnenoBanne CBOMCTB SN MOCTOSHHOTO TOKA;
HccnenoBanue 3JeKTPUUECKON I CUHYCOUIAIBHOTO
TOKa,
HccnenoBanue Tpexda3HbIX LETICH;

HccnenoBanue nMoxynpoBOAHUKOBBIX BBITPSIMUTENCH.

IK-1: Cnocobden [MPUHHUMATDb YUaCTUC B NHIKCHCPHBIX pa3pa60TI<ax CpCAHCTO YPOBHA CIIOKHOCTH B COCTABE KOJIJICKTUBA, p33pa6aTI>IBaTI> n

WCITIOJIH30BATh TPAPUUECKYIO JOKYMEHTAIINIO; OIIEHUBAThH PUCK M ONPEICIIATh MEPHI IO 00ECTICUCHHIO OE30ITaCHOCTH pa3padaThIBAEMON TEXHUKH;
HCIIOJIH30BaTh METO/IbI PACUETOB AJIEMEHTOB TEXHOJIOTUYECKOTO 000PYI0BAHUS 0 KPUTEPHUSIM PaOOTOCTIOCOOHOCTH M HAJIEKHOCTH

nK-1.1: [TpriMeHsieT HopMaTUBHO MTPaBOBbIE AKTHI B chepe TeXHOCHEPHOI
06e30macHOCTH, rpadUUECKYI0 JOKYMEHTAIUIO ISl pPa3paboTKu
IIPOEKTOB MEPONPUATUI B 00JIACTH OXPaHbl OKPY’KAIOLIEH cpeibl,
OXpaHbl Tpy/a, 0€30MaCHOCTH B YPE3BbIYAIHBIX CUTYaIUsIX Ha
00BEKTax 3KOHOMUKHU

AHaM3UPYET COCTOSIHUE 0OBEKTOB JACATEIHHOCTH C TTO3UITIH
IK-1.2: obecrnieueHns GE30MACHOCTH M BBIIOIHEHUS TPEOOBAHUM
HOpMaTuBOB. [IprMeHsieT cOBpeMEeHHbIE METO/Ibl PACUETOB
3JIEMEHTOB TEXHOJIOIMYECKOT0 000PYAOBAHUS 110 KPUTEPUIM
paboTOCIOCOOHOCTH U HAJIE)KHOCTH

Hepelteub meopemu4eCKux 60npocoe K zauemy

1.
2.

Onnodazubiii TpaHCHOPMATOP CO CTATHHBIM CEPICTYHUKOM.
Tpexdaznbie TpaHchopMaTopsl: Ha3Ha4YeHHE,
KOHCTPYKITHS, TIPUHIIATT NCHCTBHS, OCHOBHEIC
AKCIUTyaTaI[MOHHBIE TAPaMETPHI.

[Momyyenne  Bpamarmerocss MarHWUTHOTO  TIONS B
TpexdazHOH 1IeTH.

ACUHXpOHHBIC JIBUTATEIM: Ha3HAYCHUE, KOHCTPYKIIHS,
TIPUHIINI JEHCTBUSL.

Crioco0bI TTyCcKa U peryIMpOBaHUS CKOPOCTH aCHHXPOHHBIX
JBUTATEJICH.

JIBurareny MOCTOSSHHOTO TOKA: Ha3HAYCHHE, KOHCTPYKIIHS,




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

InK-1.3:

OnenuBaeTr pucku U 3PGHEKTUBHOCTb MPUHATHIX MPOEKTHBIX
pEeLIeHU, OIpeelIsieT Mephl 10 00eCIIeYeHNI0 OE30I1aCHOCTH.
Ocy1ecTBIIsieT KOHTPOJIb MPOEKTHBIX PEIIEHUH, IPOEKTHOM
JIOKYMEHTAIlMU B 00JIaCTH OXpaHbl OKPYKAIOILEH CPeibl, OXPAHbI
TpyZAa, 0€30IaCHOCTH B UPE3BbIYAHBIX CUTYALUAX

crocoObl BO30YXICHHsI, OCHOBHbBIE XapaKTEPUCTHKHU.

7. YpaBHEHHE JBU)KEHUS JIEKTPONPUBOJIA.

8. PexumMbl pabOTHI 3JIEKTPONIPHUBOIOB.

9. Br100p MOUTHOCTH JBUTATENS HIIEKTPOIPUBO/IA.

10. BeiOop Bu/a ¥ TUTIA IBUTATEIIS.

11. TupucropHoe u TPaH3UCTOPHOE YIPaBJICHUE
3JIEKTPOIIPUBOAOM

12. OGuue cBeeHHs O MOTYPOBOIHUKAX.

13. DneKTpOHHO-ABIPOYHBIM  mepexol.  XapaKTepUCTHUKH,
napamMeTpsl U Ha3HAa4eHUE IOJIYHPOBOJHHKOBBIX THUOIOB,
TUPUCTOPOB.

14. Obmue cBeaeHuss U KiIacCU(UKAIUA  HCTOYHUKOB
AIEKTPOIUTAHHUS.

15. Hynessie CXEMBI BBIITPSMIICHUS. Onnodasusle,
TpexdazHble U yIpaBiIsieMble BBIIPIMHUTENH.

Ilpumepnulii nepeuens npakmuueckux 3a0anuil
1. Jano: U 40n=220 B, U;0n=127 B, S;0,=1100 BA.

OmnpenenuTh HOMUHAIBHBIC TOKHA TIEPBUYHON 1
BTOPUYHOU 0OMOTOK TpaHchopmaropa u
ko3 duuueHt Tpanchopmanuu K.

[ToueMy HOMUHATBHBIC TOKH HE PABHBI TI0
BeMuuHeE?

2. OgHodaszHbli TpaHchOpMaTOp HOMUHAIIBHOW MOIIIHOCTHIO




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

SHom=600 kBA Bk;t0oueH B ceTh ¢ HanpspkeHueM Ujy0,=10 000
B. Hampsixenue Ha 3akuMax BTOPUIHOM 00MOTKH Usyo,=400 B.
Onpenenuts YUCIIO BUTKOB nepBUYHON 00MoTKH W11

ko3 dunueHT Tpanchopmanuu K, eciiu 4uciio BUTKOB
BTOpHUYHOU 00MOTKH W)=25.

3. Bo BTOpuuHO#t 00M0oTKe Tparcdopmaropa HaBoguTcs DJ1C
E>=100 B ¢ wacroroii f=50 I'.

Omnpenenuts DJIC E,, ecnu ammutyna
HaIpsDKEHUs Ha IEpBUYHON OOMOTKE HE
M3MEHUTCH, a yactoTa Bo3pacteT 10 400 I'u?

4. TparcdopmaTop UMeeT CIeIYIOIINe JaHHbBIE: Sy0,—=10 000
BA, Py=200 Br, P,=400 Bt. Onpenenuts KI1/]
Tparcdopmaropa mpu cose=0,8 u 3=0,5.

5.JIBurarens MOCTOSSHHOT'O TOKA MapajlieIbHOTO BO30YKICHUS
uMeeT nacnoptHele faHHbe: Prom=10 kBT, Ugom=220 B,
IHHOM:50 A, Nrom=1000 O6/MI/IH, R;[ZO,4 Om.

OnpenenuTe 4aCTOTY BpalleHUS SIKOPS JBUTATEINS IIPU
UJI€AILHOM XOJIOCTOM XOJE.

6. JIBurarenb MOCTOSHHOTO TOKA HE3aBHCUMOI'O BO30YXKICHUS
HMeeT HOMUHaNbHbBIE TaHHbIe: Prom=55 kBT, Ugom=440 B,
IHHOM:14O A, R;[=0,1 OMm.
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HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

Onpenenuth npoTuBo - IJC U 3IEKTPOMarHuTHYIO
MOIIHOCTb JIBUTATEJIS.

7. JIBUraTenb MOCTOSHHOTO TOKA MapajlieIbHOTO BO30YKIEHUS
nMeeT HoMuHanbHbIe HaHHble: Prom=10 000 BT, Ugom=220 B,
IHOMZSS A,

NHom=1000 06/muH, Rg=0,4 OMm, Rg=44 Owm.
Omnpenenutb KITJI 1) 1 MOMEHT BpaIieHUs ABUTATEIIS.

8. JlBuraTesnp napajyuiebHOro BO30YK/I€HUSI UMEET HOMUHAJIbHbIE
nmarueie: Prom=1,5 kBT, Ugom=110 B, lnom=18 A, NgoMm=3000
06/muH, Rg=104 OM, Rg=0,47 Om.

Omnpenenuts npotuBo — J/]C nBurarenss ¥ HOMUHAIbHBIN
MOMEHT Ha Baiy.

9. HomuHanbpHBIE AAHHBIC IBUTATCIIA MapalJICJIbHOI'O
BO36Y)KI[CHI/I5[I UHOM:1 10 B, IHOM:14 A, PHOMZI,S KBT,
Ra=0,50M, Rg=220 Owm.

Omnpenenute npotuso — J/]C npu Harpy3ke paBHOMI
15=1,51H0oMm.

10. Tpexda3zHblii aCHHXPOHHBIN IBUTATETh UMEET HOMUHAIBHBIC
JTaHHbIE:

Paom=10 kBT, Unrom=220/380 B, nHoM=950 06/MuH,




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

n=85%, cos¢=0,681.

OHpCI[eJ'II/ITB HOMHWHAJIbHYIO MOIIHOCTb l'IOTpe6J'IeHI/I$I
9HEPIHUU U3 CCTU U MOMCHT Ha BaJly JABUTAaTCIIs, €CIIN
00MOTKA cTaTopa COCINHCHA ((3B€3ﬂ0ﬁ)).

11 OnpenenuTs HOMUHATBHYIO MOIIIHOCTh MOTPEOICHHS SHEPTUN
U3 CETH U IOJIHBIC MIOTEPU SHEPTUH B IBUraTelIe, €CIIU: pHOM=4,5
kBT, k..a. 1=90%.

12 MakcumanbHbIi MOMEHT aCHHXpPOHHOTO aBurareins 13Hwm npu
Ul=Ulnom. Yemy oH paBen npu U1=0,8Unom, eciu R2=const?

Ilepeuens nabopamopnuix pabom
1.MccnenoBanue ogHodazHoro Tpanchopmaropa;
2.HccnenoBanne ABUraTency moCcTOSIHHOIO TOKA,
3.HUccnenoBanme acCHHXPOHHBIX JBUTaTeNel ¢ pa3HBIM POTOPOM.

4. DnexTpudeckue NpudOpbl U U3MEPEHUS




6) HOpﬂ}IOR NMpoBEACHUA l'[pOMC)KyTO‘lHOifI aTTeCTalluM, MOKa3aTe/In U KPUTEPUH OLICHUBAHUSA

[IpoMexyTouHast aTTeCTaI|s 10 JUCHUILIHHE « DJIIEKTPOHUKA U JIEKPOTEXHHUKA» BKJIFOUAET TEOPETUUECCKUE BOIIPOCHI, TO3BOJISIFOIIUE OLCHUTh
YPOBCHb YCBOCHUSA O6y’-IaIOH_II/IMI/ICSI 3HaHI/II71, H MMPAKTUYCCKUC 3alaHNA, BBIABIAIONIUC CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMeHI/H‘/JI u BJIa[[eHI/If/'I, IMPOBOAUTCA B
(dbopMe 3a4eTa ¢ OIIEHKOM.

3aueT c OLUEHKON MO JaHHOW IUCUUIUIMHE MPOBOAMUTCS B MHUCHbMEHHO YCTHOH (popMe MO SK3aMEHAIIMOHHBIM OWieTaMm, KaXIblil U3 KOTOPBIX
BKJIFOYAET | MpakTU4YeCcKoe 3a/laHue U OJUH TEOPETUUECCKUNA BOIIPOC.

Ilokazamenu u Kpumepuu OueHU8aAHUA .

— Ha OLIEHKY «OTJIMYHOY (5 6a/UI0B) — 00ydJarouIiicss AEMOHCTPUPYET BHICOKHI YPOBEHb C(OPMHPOBAHHOCTH KOMITETEHIINN, BCECTOPOHHEE,
cucTeMaTh4yecKoe U r1y0oKoe 3HaHHe yueOHOro Marepuasia, CBOOOAHO BIIOJIHACT IPAKTUYECKUE 3aJaHHsl, CBOOOIHO ONEpPUPYET 3HAHUSIMU, YMEHHUSIMH,
IPUMEHSET UX B CUTYalUsIX HOBBIIIEHHON CIOXKHOCTH.

— Ha OILICHKY «X0opo1oy (4 0amia) — o0ydarmuiics AeMOHCTPUPYET CPEAHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETSHIINI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS He3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH aHATTUTHUECKUX OIEpalusX, IepeHoce 3HaHUI U YMEHHI Ha
HOBBIE, HECTaHJAPTHBIE CUTYAIIHH.

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO» (3 Oana) — o0yyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO/I€
KOHTPOJIbHBIX MEPONPUATHH JOMYCKAIOTCS OLIMOKHU, MPOSIBISAETCS OTCYTCTBUE OT/IEIbHBIX 3HaHUI, yMEHUI, HaBBIKOB, 00Y4atOIIUIICS HCIIBITHIBAET
3HAYMUTENbHbIE 3aTPYAHEHUS PH ONIEPUPOBAHUM 3HAHUSIMU U YMEHHMSIMHU IIPU UX NIEPEHOCE Ha HOBBIE CUTYAIHH.

— Ha OIICHKY «HeY/A0BJIEeTBOPUTEILHOY (2 0amia) — o0ydaromuiicss JeMOHCTpUpyeT 3HaHus He 6omee 20% TeopeTnueckoro MaTepuaa, J0mycKaeT
CYIIECTBEHHBIE OITMOKHU, HE MOXKET MTOKa3aTh UHTEIUICKTYaIbHbIe HABBIKU PEIICHHS MPOCTHIX 33/1ad.



