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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DIEKTPOCHAOKEHHS TPOMBIIUICHHBIX TPEIIPUSTHIA

[Ipotokom o 20 r. Ne
3aB. kadenpoii I'.IT. Kopuunos

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM ToJTy Ha 3aceaHuu Kapeapbl DIEKTPOCHAOKEHHUS TPOMBIIIJICHHBIX MPEATPUSTHI

[IpoTokom o 20 r. Ne
3aB. kadeapoii I'.IT. Kopuumnos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszanuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuy Kapeapbl DICKTPOCHAOKEHUS TPOMBIIIICHHBIX MTPEAPUSATHHA

[IpoTtokom o 20 . Ne
3aB. kadenpoii I'.I1. KopHuinos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u omodpena s peanm3anyu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DIEKTPOCHAOKEHHS TPOMBIIUICHHBIX TPEIIPUSTHIA

[IpoTtokom o 20 . Ne
3aB. kadenpoii I'.I1. Kopuuinos




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu oCBOCHUST AUCIUTUTUHBI (MOIYIIsT) «DINEKTPOTEXHUKA U JIEKTPOHUKAY SBIISIOTCS
TeopeTUYecKas U MpakTU4YecKas MoAroToBKa OyIyImux 0akaaaBpoB B 00JIACTH SJIEKTPOTEXHUKH U
DJIGKTPOHWKKM B  TaKOM  CTEMEeHW, 4YTOOBl OHM MOTJM  BBIOMpaTh  HEOOXOIUMBIC
JNEKTPOTEXHUYECKUE, OJICKTPOHHBIC, JIIEKTPO M3 MEPHUTENbHbIE YCTPOICTBA, YMETh HUX
MPaBUJIILHO SKCILUIyaTUPOBATh M COCTABJISITH COBMECTHO CO CIHEHUATUCTAMU-IJICKTPUKAMU
TEXHUYECKHE 3aJaHMs Ha pPa3pabOTKy DSIEKTPUYECKHX YacTel pa3iMYHBIX YCTaHOBOK H
00opya0BaHus B CBOEH MpoheCCHOHATBbHON I TETbHOCTH.

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

JucuuiuinHa DIEKTPOHMKA W DJIEKTPOTEXHHKA BXOJUT B YacTh YYeOHOTo IIIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

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

Marematuka

HNudopmartuka

®dusuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

be3onacHocts Tpyaa

VYyeOHasi - TeXHOJIOTHYECKasl TPaKTHKa

DneKkTpoOe30macHOCTh

Mertposnorusi, cTaniapTu3anus u cepTUPUKALL

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBO€HUS JUCHMILUIMHBL (MOAYJsA) «DJIEKTPOHMKA U 3JIEKTPOTEXHHUKA»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

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

VK-1 CiocobeH ocy1iecTBIsATh NOUCK, KPUTUUECKU aHalIu3 U CUHTE3 HH(POpMaLuu, IPUMEHITh
CHCTEMHBIN MOJIXOJ ISl peLlIeHHs TIOCTABJIEHHbIX 3a/1a4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BBIACIIAA €€ 0a30BbIC COCTaBJIAIOIIUE, paCCMATPUBACT
U npeaiarac€t BO3MOKHBIC BapUaHThl PCHICHUA IMOCTaBJICHHOM 3aaa4u,
OIICHUBAA NX JOCTOMHCTBA M HCJOCTATKHU

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUPYyeT HH(POpMAIUIO, TPeOyeMyIO NSt
pelleHrs MOCTAaBIEHHOW 3a]a4yM; OCYIIECTBISET MOUCK HMH(OpPMAIUU TIO
Pa3IMYHBIM TUIIAM 3aIPOCOB

YK-1.3 I[Ipu o6paborke wuHpopManuu  oTau4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTaluii, OlleHOK, (POPMUPYET COOCTBEHHBbIE MHEHHS U CYXKAEHUS,
apryMEHTUPYET CBOU BbIBOJIbI U TOUKY 3PEHUS

[1K-1 CniocobeH mpuHUMAaTh y4acTHe B MHKEHEPHBIX pa3padoTKaxX CPeHEro ypoBHS CI0KHOCTH
B COCTaBe KOJUIEKTHMBA; pa3pabaThiBaTh M UCIOJNb30BaTh TIpadUUYEcKyl0 JOKYMEHTAIHIO;
OLICHMBAaTh PHUCK M OINpEAensTh Mepbl M0 oOecrnedyeHHio Oe30MacHOCTH pa3padaTbiBaeMoOi
TE€XHUKHU; HUCIOIB30BaTh METOJbl PACUYETOB AJIEMEHTOB TEXHOJIOTMYECKOTO O00OpYyIOBaHHUS IO
KPUTEPUIM PabOTOCHIOCOOHOCTH U HAJIGKHOCTH

[K-1.1 [IpumeHsieT HOPMAaTUBHO TpaBOBBIE akThl B cdepe TexHOCchHepHOI
0€30macHOCTH, TPAPUUYECKYI0 JOKYMEHTAIMIO I Pa3pabOTKH MPOEKTOB
MEpONPUATHI B 00JIACTH OXpaHbl OKPYXAloIIeH cpenbl, OXpaHbl Tpyna,
0€30MTaCHOCTH B YPE3BHIUANHBIX CHTYAIUIX HA 00bEKTaX YKOHOMHKH

[1K-1.2 AHanu3upyeT cocTosiHuE 00BEKTOB AESATENILHOCTH C TO3UIMH 00ecTieueHus
6€3011aCHOCTH U BBIITOJHEHUS TPEOOBaHUI HOPMATHBOB.




[IpuMeHsieT coBpeMEHHBIE METO/IbI PACYETOB JIEMEHTOB TEXHOJIOTUUECKOTO
000pyIOBaHUs 110 KPUTEPUSIM PAOOTOCIIOCOOHOCTH U HAJIC)KHOCTH

[1K-1.3

OnenuBaer puckd U 3()(PEKTUBHOCTh MPUHATHIX MPOCKTHBIX DPELICHUH,
ompenenser Mepbl Mo o0ecrnedeHuto Oe3onmacHOcTH. OcCylecTBIsSET
KOHTPOJIb TMPOEKTHBIX PEUICHUH, MPOEKTHOW JOKyMEHTaluu B 00IacTu
OXpaHbl OKpy’Karolled cpeabl, OXpaHbl TpynAa, O€30MacCHOCTH B
Ype3BbIYANHbBIX CUTYAIIUAX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmast Tpy1I0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas pabdora — 54,15 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— BHeayautopHas — 3,15 akan. gacos;

— camocTosTeapHas padota — 18,15 akan. yacos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

— MOJIrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluu - SK3aMEH

AynuropHas s
. | xonraxTHas padora E QE ®opma TeKyuero
Pasnen/ Tema 3 (B axaz. yacax) £ Brz . KOHTPOIIA Kon
N — : g O | camocrosTensHot | yerepaemocTn 1 KOMITETEHITHH
@) N g £ pabdoTsl MPOMEXYTOYHOH
Tex. J;:H- SaH : 5 % aTTecTalun
1.
1. ITouck
JIOTIOTHUTENBHOMN
uH(popMaIuy 1o
3aJaHHON TeMe.
2.
11 TuHeiHbE CamocrositensHoe | JTaGopatopHast VK-1.1, VK-
SICKTPIIECKHE nem 2 21N o |M3ydenue y4eOHOM pabota Nel. 1.2, YK-1.3,
HOCTOSHHOIO TOKA JUTEPaTyPBI. Kommoxsuym mo | I1K-1.1, TIK-
’ 3. Pabota ¢ n.p.Nel 1.2, TIK-1.3
JNIEKTPOHHBIMU
OubIMoTeKamMH.
4. ITogroroBka K
BBINOJIHEHUIO
m.p.Nel
1. Pabota c
JNIEKTPOHHBIMU
4 OubIMoTeKamMH.
1.2 JIuneiinbie 2. JlaGoparopHast VYK-1.1, VK-
ANIEKTPUYECKHE Henu 4 447 3 CaMoCTOSTENBHOE pabota Ne2. 1.2, YK-1.3,
onHO(Da3HOTO n3yuenue yueoHoi | Kommokeuym mo | TIK-1.1, TTK-
CHUHYCOUIAIBHOTO TOKa JIUTEPATYPBHI. 1.p.Ne2. 1.2, TIK-1.3
3. I[loaroroska k
BBITOJIHEHUIO
1.p.Ne2
1. PaGota c
INEKTPOHHBIMHA
O6ubmoTeKamu. JaGopatopras
2. VK-1.1, VK-
pabota Ne4. 2 VK-13
1.3 Tpexdazusie nenu. 2 4/41 2 CaMOCTo;{TeHLHO% 1.2, -
u3ydyeHue yueOHoH IK-1.1, IK-
Komnoksuym no
JIUTEPATYPHI. 1.2, TIK-1.3
3. [loaroroBka K n.p-Ned
BBITIOJTHEHATO
1.p.Ned.




1. ITogroroBka Kk

BLLHOJ}HOZ}?}O JlaGoparopHast YK-1.1, VK-
1.4 Tpancdopmatops: 2 | 4 2 P padora Ne2l. | 12, VK-1.3,
P P P CaMOCTOS;TeJ‘ILHOC KookBuyM 1o I1K-1.1, TIK-
o 1.p.Ne21 1.2, TIK-1.3
H3yueHHe yueOHou
JIUTEPATypPhI
1. IlogroroBka
BBITIOJTHEHUIO
15 DneKTpryYecKre 1.p.Ne23. JlaGopatopnas YK-1.1, VK-
pabota Ne23. 1.2, VK-1.3,
MaIlHbI MOCTOSIHHOTO 2 6/21 2 2.
oxa CaMOCTONTRILHOE Komnoxksuym o | TIK-1.1, TIK-
oK MOCTORTEIBIO® n.p.Ne23 1.2, TIK-1.3
n3ydeHue yueOHoH
JIATEPaTypHL.
1. Ilogroroska
BHHOJ;{SZHIO JlaGopartopHast VYK-1.1, VK-
1.6 ACUHXpOHHBIE PN pabota Ne24. 1.2, YK-1.3,
2 4/11 2 2.
JIBUTATEITH CaMOCTORTILHOE Komnoxksuym o | TIK-1.1, TIK-
o 1.p.Ne24. 1.2, I[IK-1.3
u3ydeHue yueOHon
JUTEPaTyphI
1. IloaroroBka k
BBIMOJTHCHUIO JlaGopatopHast
1.p.NelO. pabora NelO.
1.7 3.1. DnemenrHas 6a3a 2. KosmokBuyM 1o VK-1.1, VK-
AJIEKTPOHHBIX YCTPOWCTB 3 621 315 CamocrosTensHoe 1.p.Nel0. 1.2, VK-1.3,
3.2. Hcrounuku ' n3yueHue yueOHoi | JlaGoparopHas IK-1.1, TIK-
BTOPUYHOTO MUTaHMUS. JIUTEPaTypHl. pabota Nell. 1.2, TIK-1.3
3. I[loaroroska k Kommoksuym mo
BBITIOJTHEHUIO 1.p.Nell.
mp.Nell.
1. IloaroroBka k
BHEOH;.SE 1o JlaGoparopHast VYK-1.1, VK-
1.8 DneKTpuyecKue L padota Ne§. 1.2, VK-1.3,
4 2 2.
WU3MEPEHHsI ¥ IPUOOPEI. Kommoxsuym mo | I1K-1.1, TIK-
CamocTosiTenbHOe
o J.p.Ne§. 1.2, TIK-1.3
H3yueHHEe y4eOHOU
JIUTEPATyPhI
YK-1.1, VK-
1.2, YK-1.3,
1.9 Dx3amen TK-1.1, TIK-
1.2, TIK-1.3
HWroro no pazaeny 17 |34/141 18,15
Hroro 3a cemectp 17 |34/141 18,15 JK3aMEH
Hroro no aucnuminuze 17 |34/141 18,15 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

st peanuzanuyl MpelyCMOTPEHHBIX BUAOB Y4eOHOW paboOTHl B KauecTBe 0Opa3oBa-
TENBHBIX TEXHOJIOTHH B MPETIOIaBaHUU AUCIUIUINHBI HCIIOIB3YIOTCS TPAJAUIIMOHHAS TEXHOIOTHSI
U TEXHOJOTUsl mpobieMHoro oOydenus. Ilepenadya HEOOXOMUMBIX TEOPETUYECKHX 3HAHUHA M
(dopMupOBaHHE OCHOBHBIX MPEJACTABICHHH MOXET MPOUCXOJUTh C  HCIIOJIb30BAHUEM
MYJIbTUMEAUIHOTO 000PY10BAHHUS.

Jlekuuu MpoxXoaAT B TPaAMLUMOHHOH (opme, B (opMe JIEeKIU-KOHCYAbTAMH U TPO-
OneMHBIX Jiekiuid. TeopeTndeckuii MaTepuall Ha MPOOJIEMHBIX JISKIUSX SBISCTCS PE3y/IbTa-TOM
YCBOCHHUSI TOIYYEHHOW WH(GOPMAIMH IOCPEICTBOM ITOCTAHOBKM MPOOJIEMHOTO BOIpOCA H
HOUCKa IyTed ero pemieHus. Ha NeKIMAX — KOHCYJIbTAIMSIX W3JI0KEHHE HOBOTO MaTepHaia
CONPOBOXKJAETCS TOCTAHOBKOI BOITPOCOB U JMCKYCCHEH B IOMCKAaX OTBETOB Ha 3TU BOIIPOCHI.

[Tpu npoBeeHNY JTa0OPATOPHBIX 3aHATUI MCHOJIB3YIOTCS padoTa B KOMaH/Ie U METO-IbI
UH()OPMAIIMOHHBIX TEXHOJIOTHA.

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4arouXcst
[Ipencrasneno B npunoxxenuu 1.

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

8 YueoHo-MeToAM4YecKOe H HHPOPMALMOHHOE o0ecnevyenne TUCHHILTHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1.27eKTpOTeXHUKa U OCHOBBI J1eKTpoHuKH | yueOHuk / . U. UBanos, I'. . ConoBbes,
B. S. ®ponos. — 10-e uzn., crep. — Canxt-IlerepOypr : Jlans, 2019. — 736 c. — ISBN 978-5-
8114-0523-7. — Texkcrt : anekrpoHHsblii // Jlanb : anekTpoHHO-OMOIHOTeYHas cructema. — URL:
https://e.lanbook.com/book/112073 (mata obpamenus: 26.09.2020). — Pexum mocrtyma: s
aBTOPU3. M10JIb30BATEIIECH.

2. DIEKTPOTEXHUKA W DIEKTpoHHKa : 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 obpamienus: 26.09.2020). — Pexum goctyna: s
aBTOPH3. MIOJIb30BATEIIEH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1.BBeneHne B TEOPETHYECKYIO AIEKTPOTeXHUKY. Kype moaroroBku 6akanaspos / 1O. A.
berukos, B. M. 3onmotaunkuii, E. b. ConoBbeBa, 3. I1. UepnsimeB. — Cankrt-IletepOypr : Jlans,
2016. — 288 c. — ISBN 978-5-8114-2406-1. — Tekcr : 31eKTpoHHbI# // JIaHb : 3IEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/89931  (mata oOparneHus:
26.09.2020). — Pexxum fnocTyna: 11 aBTOPU3. MOJIb30BaTEIICH.

2.2J7eKTPOTEXHUKA U OCHOBBI 3JICKTPOHUKH : yueOHoe mocodue / H. B. Benos, 10. C.
BonkoB. — Cankr-IlerepOypr : Jlanb, 2012. — 432 c¢. — ISBN 978-5-8114-1225-9. — Tekcr :
anekTpoHHbi /[ JlaHb . JJeKTpOHHO-OMOJmoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/3553  (mata oOpamenus: 26.09.2020). — Pexum jgoctyma: s
aBTOPU3. MOJIb30BATEIEH.

B) MeTonuyeckue ykazaHus:

1.XpamiuH, P.P. Dnekrpuueckue npruOOpsl U U3MEPEHUS. | METOAMUYCSCKUE yKa3aHHS K
nabopatopHoit pabore Ne 8 (aya. 358) mo muctmmanHe “DIESKTPOTEXHHKA W OCHOBBI
DIIEKTPOHUKHU” JJIS CTYJICHTOB HEAJIEKTPOTEXHUUECKHUX crieranbHocTeit / P.P. XpamiiuH,


https://e.lanbook.com/book/112073
https://e.lanbook.com/book/116939
https://e.lanbook.com/book/89931
https://e.lanbook.com/book/3553

I''B. Illoxuna, T.II. Jlapuna, T.P. XpammuH ; MarHuTOoOropckuii roc. TEXUYECKUH YH-T
uM.I'.M.HocoBa. Marautoropck : MI'TY um. I'.11.Hocosa, 2014.-24c. :u.,rpad., cxemsl. -TekcT:
HEIOCPEICTBCHHBIN.

2. XpamiuH, P.P. MccnenoBanne TMHEHHOW AJIEKTPUUYECKOM 1IEMH MOCTOSSHHOTO TOKA !
METOJMYCCKHE YKa3aHusi K JaboparopHoi pabore Ne 1 (aya. 358) mo aucuuruivHe
“ONEeKTpPOTEXHUKA M OCHOBBI DJIEKTPOHUKHM ~ JUISI CTYJIEHTOB  HERJIEKTPOTEXHUYECKUX
cnenuanpuocreir / P.P. Xpammmu, I''B. Hloxuna, T.II. JlapuHa.;MarHuTOropckuii roc.
texudyeckud yH-T UM.I.MI.HocoBa. Maruautoropck : MI'TY wmm. I''M.HocoBa, 2013.-17c.
WIL.,rpad., cxembl. -TeKCT: HemOCPEICTBEHHBIM.

3.XpammuH, P.P. HccnenoBanume JnWHEHHOW SIEKTPUYECKOH 1enu OaHO(a3HOTO
CHUHYCOMJAJbHOr0 TOoKa. KommeHcanuss peakTUBHOM MOIIHOCTH.: METOJIMYECKHE YKa3aHMs K
nabopartopHoii pabore Ne 2 (aya. 358) mo mucumminHe “DICKTPOTEXHHKA W OCHOBBI
JICKTPOHUKHU” IS CTYJACHTOB HEAJIEKTPOTEXHUYECKUX crieruanbHocTei / P.P. Xpammmn, '.B.
[lloxuna, T.I1. Jlapuna ;Marautoropckuii roc. rexuueckuid yH-T um.I".M.HocoBa. Maruutoropck
:MI'TY um. I'.Hocosa, 2013.-20c. : wi1.,rpad., cxemsl. -TeKcT: HermocpeICTBEHHBIH.

4, XpammuH, P.P. UccnenoBanue Ttpexda3Hoil menu mpu COSAMHEHUH IPHUEMHHUKOB
SHEPIUU «3BE3J0H: METOAMYCCKHE yKazaHus K JjabopartopHoit padore Ne 4 (ayn. 358) mo
JUCLUIIINHE “DIIeKTpOTEXHUKA u OCHOBBI AJIEKTPOHUKHU IUIA CTY/ICHTOB
HEDJICKTPOTeXHUUeCKuX  crnenuanbHocreit /PP, Xpammmu, I'.B. I[oxuna, T.IL
Jlapuna.;Marautoropckuii roc. rexudeckuid yH-T uM.I'.M1.HocoBa. Marauroropck : MI'TY nm.
I''.Hocoga, 2013.-14c. : win.,rpad., cxemsl. -TeKCT: HEITOCPEACTBEHHBIM.

5.XpammuH, P.P. HccinenoBanue HyJIEBBIX CXEM BBIIPSAMIICHHS.. METOAUMYECKUE
yKa3zaHus K 1abopatopHoii padote Ne 10 (aya. 358) mo aucuuminae “DIeKTPOTEXHUKA U OCHOBBI
AIICKTPOHUKHU” JIJIsl CTYJICHTOB HEdJIeKTpoTexHU4YecKkuX creruanbaocteit / T.H. CeipoMsTHHKOBA,
I''B. Iloxuna, P.P. Xpammwun, T.II. Jlapuna .;MarHuTOropckuii roc. TEXWYECKUU YH-T
um.I" . M.HocoBa. Maruuroropck : MI'TY um. I''M.Hocosa, 2010.-17c. : wun.,rpad., cxemsl. -
TekcT: HenmocpeICTBEHHBIN.

6.Jlapuna. T.II. HccnenoBaHue MOCTOBBIX M YIPaBISIEMBIX CXEM BBIIPSAMIICHUS.:
METOJMYECKHe YyKa3aHus K JaboparopHoit pabore Ne 11 (aya. 358) mno aucumruinae
“ONeKTpOTEXHUKAa M OCHOBBI DJEKTPOHUKH~ NIl CTYJEHTOB  HE3JIEKTPOTEXHHUYECKUX
cnermansHocteit / T.II. Jlapuna , T.H. CeipomsrtaukoBa, I'.B. Illoxuna, P.P. Xpammmx
;Marauroropckuit roc. texuueckuit yH-T uM.I.M.HocoBa. Maruuroropck : MITY nm.
I''1.Hocoga, 2010.-14 c. : uin.,rpad., cxemsl. -TeKkcT: HemocpeACTBEHHBIH.

7. Jlapuna. T.Il.UccnenoBanme oaHodazHoro TtpaHchopmaTopa.: METOAUMUYECKUE
yKa3aHus K 1abopatopHoii padote Ne 21 (aya. 361) mo guctuminae “DIeKTPOTEXHUKA U OCHOBBI
SJIEKTPOHUKHU” JIJISI CTYIEHTOB HEIIEKTPOTEXHHUeCKuX creruanbHoctei / T.I1. Jlapuna, P.P.
XpammmH, I'.B. Iloxuna ;Marautoropckuii roc. texudeckuid yH-T uM.I'.M.Hocosa.
Marautoropck : MITY wm. T'.M.Hocoma, 2012.-14 c. : wm,rpad., cxembl. -Tekcr:
HEIIOCPECTBEHHBIN.

8Jlapuna. T.II. HccnemoBanme naBUTaTeNsl TOCTOSHHOTO TOKa HE3aBUCHUMOTO
BO30OyX/eHHus. | Meroauueckue ykaszaHus K jaboparopHoii padore Ne 23 (ayn. 361) mo
JUCLUIUIMHE “OneKkTpoTeXHUKa 51 OCHOBBI ANEKTPOHUKHU JU1SL CTYZECHTOB
HeanekTpoTexundeckux crenuanbHocreid / T.I1. Jlapuna, A.A. Yeproycos, I'.B. Illoxuna, T.H.
CoIpoMaTHUKOBA. .;Marauroropckuil roc. trexudeckuii yH-T um.I".M.HocoBa. Marauroropck :
MI'TY um. I''M1.HocoBa, 2009.-13 c. : uin.,rpad., cxeMsl. -TeKcT: HeOCPEICTBEHHBIA.

9.UeproycoB, A.A. UccrnenoBanue Tpex(azHOro aCHHXPOHHOTO IBUTATENS C (pa3HBIM
POTOPOM. : METOJIMYECKHE YKa3aHus K jJabopaTopHoit padore Ne 24 (ayn. 361) mo qucuuruiMHe
“ONIEeKTPOTEXHUKA M  OCHOBBI JJIEKTPOHHUKHM ~ JUIsl CTYJEHTOB  HEIEKTPOTEXHUYECKHUX
cnenuanpHocter /| A.A. UYeproyco, [I'.B. Illoxuna, T.H. CsipomsataukoBa, T.IL.
Jlapuna.;Marautoropckuit roc. rexudeckuid yH-T uM.I'.M1.HocoBa. Marautoropck : MI'TY nm.
["'".Hocoga, 2009.-28 c. : un.,rpad., cxemsl. -TekcT:



HEIMOCPEICTBCHHBIMN.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenoanue 10 Ne norosopa

Cpox aeicTBust JIMLIEH3UU

MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018
KJ1aCCOB)

11.10.2021

MS Office 2007

) No 135 o1 17.09.2007
Professional

0OeCcCpovYHO

7Zip CBOOOTHO

0CCCPOUHO

DJIEKTPOHHBIE

TIIAKATBI 1O K-278-11 ot 15.07.2011
JOUCLIAIIIIMHE

"DnekTpoHnka”

OeccpovHO

ONEeKTPOHHbIE
TLIAKATBI O K-278-11 ot 15.07.2011

JUCILIUILINHE
"JnexkTpoTexHuKa"

0OeCcCpovHO

FAR Manager ¢BOOOHO

OECCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH

OPMAIlHOHHBIC CIIPABOYHBIEC CUCTEMbBI

Hassanue xypca

CcrlUika

DrnekTpoHHas 6a3a nepuoanvYecKux u3aanuii East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HaunonaneHas nH(pOpMaIMOHHO-aHATTUTHYECKAas
cucreMa — POCCHHCKMII HMHJIEKC Hay4HOIO
uutrposanus (PHUHILL)

URL: https://elibrary.ru/project risc.asp

IMTouckosas cuctema Axamemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Undpopmannonnass cucrema - EnuHoe OKHO
JIOCTYIa K MHPOPMAILIMOHHBIM pecypcaM

URL: http://window.edu.ru/

Poccuiickas T'ocymapcTBeHHas — OubOimoTexa.
Karanoru

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

DneKTpoHHbIe pecypchl 0ubnuoreku MI'TY um.

http://magtu.ru:8085/marcweb?2/Default.asp

I''. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

VY4yeOHblE ayAWTOPUHM JUIS TPOBEACHUS 3aHATHHA JIGKIMOHHOTO THma aya.365
MynbTUMeIUAHBIC CPENICTBA XPAHCHUS, TIEpeIadu U MPEICTaBICHHUS HH)OpMAIIH

VYuebnas saboparopusi [Uis TPOBEACHHS JIa0OpaTOpHBIX paboT: nabopaTopus
ANEKTPUUECKUX Tenei ayn. 358 YHuBepcasbHBIN J1a0OpPATOPHBIA CTEH] 1O SJICKTPUYCCKUM
LETSIM, 3JIEKTPOHUKE, SJIEKTPOU3MEPEHHUSIM -9 IIT.

Harsinaeie nocoOus-rutakaTe-12 mir.

VYuebnas saboparopusi [Uis TPOBEACHHS J1a0OpaTOpHBIX paboT: nabopaTopus
ANEKTpUUECKUX MamuH ayn .361 YHuBepcanbHBIH JIaOOPaTOPHBIA CTEHI MO SJICKTPUYCCKUM
MamrmHaMm 9 miT.

Harsinaeie mocoOus-rutakaTe-12 mir.

YyeOHass ayauTopus IS TPOBEACHUS NPAKTHYECKUX 3aHATHH , TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIIMN, TEKYIIIEr0 KOHTPOJIS U TIPOMEXYTOYHOM aTTecTanuu aya. 357,
354, 358, 361 /locka, MyJIbTUMETUIHBIN TPOEKTOP, IKpaH

[Tomemnenue msg caMoCTOSITeNIbHONW paboThl oOydaromuxcs ayn. 343 IlepconanbHbIe
KomibioTepbl ¢ maketoM MS Office, Boixomom B WHTEpHET M IOCTYIOM B DIICKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui XpaHeHHs] W OPOPHIAKTHYECKOTO OOCIYKMBaHHUS  y4eOHOTO
ob0opynoBanus aya. 356 Cremnaxu, ceidpl 115 XpaHeHus: yaeOHOro 000py10BaHusI.

WNHcTpyMeHTHI 17151 peMOHTA J1JaO0paTOpHOTro 000PYA0BaHUS

[Tpunosxxenue 1

Y4yeOHO-MeToAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Mo nucuuinHe «NEKTPOTEXHUKA U 3JIEKTPOHUKA» NPEyCMOTPEHA ayTUTOPHAS U
BHEAYAMTOPHAs CAMOCTOSITENbHAs paboTa 00yJaromuXcs.

AyIUTOpHAs CAMOCTOSTENIbHAS pa0d0Ta CTYJCHTOB MPEAIOJIaraeT pelieHUe 3a1a9 Ipu
BBITIOJIHEHUH KOJIJIOKBUYMA TI0 TeME JIa00paTOpHO pabOTHI.

Ilepeuens nabopamopnvix padom

1.MccnenoBanue CBOMCTB 1ieTH MOCTOSIHHOTO Toka. JlaboparopHas padota Nel.

2.VccnenoBanme TUHEHHON AIIEKTPUYECKOM 1IeNMU 0JHO(A3HOTO CHHYCOUAATBEHOTO TOKA.
Komnencanus peaktuBHO# MotHocTH. JlaGopaTopHas paborta Ne2.

3.HccnenoBanue Tpexpa3zHOU LENH IpU COSAUHEHUH TPUEMHHUKOB SHEPTHHU «3BE30M.
JlaGopatopHas pabota Ned.

4.MccnenoBanue ogHodazHoro Tpancpopmaropa. Jlabopatopnas padora Ne21.

5.HccnenoBanue nBuratesns HOCTOSHHOTO TOKa HE3aBUCUMOTo Bo30y:xieHus. JlabopaTtopHas
pabota Ne23.

6.VccnenoBanne acCHHXpOHHOTO ABUTATeNs ¢ Gpa3HbIM poTopoM. Jlabopartopnas padota Ne24.
7.WccnenoBanue HyneBbIX cxeM BolpsimiieHus. Jlaboparopuas padora NelO.
8.MccnenoBanne MOCTOBBIX U YIPABJIsIeMbIX cXeM BhIpsiMiieHus. JIaboparopHas pabota Nell.

9.0nexTpudeckue npudbopsl U u3Mepenus. Jlabopatopuas padora Ne§.



Ilpumepnvle ayoumophsie Kon10Keuymol

Konnoxeuym Ne 1. Jlunetinvie yenu nocmosHH020 moxa.

1. Onpenenute  BEMIMYMHY  TOKAa  KOPOTKOIO

3aMplkanusa, eciau: E=2,1B, Ry=0,10wMm,
R=20wm.

. UTo mokaspIBaeT BOJBTMETP, MOAKIIOYECHHBIN K
3aKUMaM MCTOYHHKA?

. Ompenenute compoTHBIeHHE pe3ucropa R2,
ecmi: R1=3OwMm, a moka3aHus amMIepMETpPOB
yKa3aHbl Ha CXEMe.

. Onpenenuts conporusnenuss R1 u R2,  ecnu:

U =60 B, Tok B HEpa3BETBJICHHOW YacTH IIEMH
I1=15A.(R1=2Ry)

. Onpenenuth HampspkeHue ucrouHuka U, eciu

R=6 Om, I=4A.

Konnoxeuym Ne 2. Jlunetinvle yenu nepemenno2o moxa .

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

AKTUBHOC COIMPOTHUBIICHUC.

OHpeI[eJ'II/ITL COMMPOTUBJICHUEC KOHJACHCATOpAa Xc,

ecm: U=200B,1=4A, coso=0,8.

Onpenenuth NEUCTBYIONIEE 3HAYEHHWE TOKA, HAMNPSHKEHUS, CIBUT
Harpy3ku, €CIM MIHOBEHHbIE 3HAUYEHHUS TOKa

u =141 sin (ot + 30°).

®
~U Xe
]
_—
mo dase m xapakrtep
u HanpspkeHust paBHbl: 1 =10 sin wt,

[IpuBenuTe OHIEKTPUYECKYI0 CXEMY, KOTO-pOu

COOTBCTCTBYCT BCKTOpHAs JUuarpamMmma.

\
ci




5. OnpenenuTh MOKa3aHUs amMIepMeTpoB Aj; U Az U
peakTUBHYIO MOIIHOCTE Tienu Q, ecim: U = 120 B.

Konnoksuym Ne 3. Tpexchasnvie yenu.

1. Kak nonyunts Tpexdasznyro cucremy 2.J[.C.?  Jlaiite olnpezeeHue TpexdazHou
JIIEKTPUYECKOH IIETIH.

2. OOBACHUTH NOCTPOCHHUE BEKTOPHOMN JAMarpaMMbl TOKOB U HalpsDKEHUH 171 Tpex(dazHoM Lenw,
COCIMHEHHOM «3Be3101». Harpy3ka cuMMeTpruyHas, XapakTep akTUBHO — UHYKTUBHBI.

3. JIuHeiiHbIE TOKU NP COSNMHEHUH HArpy3Ku «3Be37oi»: Ia= lg = Ic =20 A. Onpenenuts TOK
B HEUTpaJIbHOM MIPOBOJIE, €CIIU Py = Qp = Q¢ = 30°.

4. llpuBeaute BBIPAKEHHE I OINPENCIICHUS AKTMBHOM W PEaKTMBHOM MOIIMHOCTEH IIpU
CUMMETPUYHON U HECUMMETPUYHOM Harpy3Kax.

5. OnpeznenuTh IMOKa3aHUWE BOJBTMETPA, €CIIU
Zd = 10 Om, amnepmerp nokaszsiaet 10 A.

Konnoksuym Ne 4. Tpancghopmamopwi

1. Ha3zoBuTe HOMUHAIBHBIE BEIMYMHBI, YKa3bIBAEMbIE HA ITACTIOPTHOM IIIATKE
TpaHcpopmaTopa. UTo Bbl MOHMMAETE 1101 HOMHUHAJIbHOW MOIIIHOCTHIO
TpancdopmaTopa?

2. [IpuBeauTe 311. CXEMY OIbITa XOJIOCTOTO X0Aa. PacckaxuTe nopsaok
IMPOBCACHUA 3TOI'0 OIIBITA. Kaxne BeanamHEI IIpru 5TOM onpeﬂenmoTca?

3. [IpuBenuTe BHEIIHIOK XapaKTEPUCTHKY TpaHCHopMaTopa U OOBSICHUTE €€.
[Ipy kakux yCIOBHSAX CHUMAETCS] BHELIHSA XapaKTepUCTUKA?

4, Hoquy y OOMOTKH BBICIIIETO HaIMpsKCHUA CCYCHHUEC IIPOBOJa MCHBIIC, a4 Y
0OMOTKH HHU3IIIETO HaITPSAKCHU A Oombie?

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




OnpenenuTh HOMUHAIBHBIE TOKHA IEPBUYHOM U BTOPUYHONH OOMOTOK
TpaHnchopmaropa u kodpduiment tpanchopmarun K.

Hoquy HOMHUHAJIbHBIC TOKHW HC PaBHBI I10 BeIUYHHE?

Konnoxeuym Ne 5. I'enepamopwvi nocmosaurno2o moka.

1. Pacckaxkure o cnocobax OXJIAXKACHHUA MalllMH ITIOCTOAHHOI'O TOKA.

2. YCTpOHCTBO U Ha3HAYEHHUE KOJUIEKTOPA.

3. Kakue norepu B MalImHax MOCTOSIHHOTO TOKA SIBJISIOTCS MTOCTOSTHHBIMH?
[TpuBenute xapakrepuctuxy KII/ u o6bsicuute ee.

4. Ilpu Kakux YCJIOBUSAX CHUMAETCs XapaKTepUCcTHKa XosocTtoro xona? IlpuBenure
BU/JI XapaKTEPUCTUKH XOJ0CTOro Xoaa. OO0bsCHUTE, I0YEMY BOCXO/SII11asi BETBb
XapaKTePUCTUKHU HE COBNAAAET C HUCXOAAIIEH?

5. 'eneparop napamienbHOro BO30YXACHUS C HOMHHAIBHBIM HAMPSXKEHUEM
Uuon=220 B, HOMHHAJIBHBIM TOKOM |0, =110 A uimeeT criemyromue norepu:
P;=P:+Pyex=1320 BT, P;=650 BT, P,=1300 BT. Onpenenuts KII1J] renepatopa.

Konnoksuym Ne 6. /[eucamenu nocmosinno2o moxa.

1. yCTpOﬁCTBO U IPpUHIUIT JIENCTBUS IBUraTeNIs IIOCTOSHHOIO TOKA.

OOBSICHUTE €T0.

2. HpI/IBCIlI/ITC YPaBHCHHUEC JJICKTPUUYCCKOI'O paBHOBCCUSA ABUTATCIIA IMOCTOAHHOI'O TOKA U

X0/Ja U yCJIOBHs, IIPHU KOTOPBIX CHATHI OTHU XapaKTCPUCTUKU.

3. Jlns pBurarens mapajyiebHOTO BO30YXKIEHHMsI HAa OJHOM TpaduKe MPUBEIAUTE IBE
MEXaHHYECKHEe MepeIaun: €CTeCTBEHHYIO U UCKYCCTBEHHYIO (PEOCTaTHYIO). YKaKUTE

TOYKH, COOTBCTCTBYIOIIIMC HOMUHAJIBHOMY PCXKUMY U PCIKUMY UACAIBHOI0 XOJIOCTOI'O




4. Kakwne IMOTECPU M3MCHAIOTCA CYIIECTBEHHO IIPpM HW3MCHCHHMHW Harpy3Kd Ha Bally

JIBUTATEIISI M OKa3bIBAIOT 3HaunTeNbHOE BiusiHue Ha K.IT.J1.?

5. JlBuraTtenb TOCTOSHHOTO TOKAa IMAPAJUICIBHOTO BO30YXKICHUS HWMEET IMAaclOpPTHBIC
na"able: Phom=10 kBT, UgoM=220 B, lsguom=50 A, NHom=1000 06/MuH, Rg=0,4 Om.

OHpe,HeJ'II/ITB 4aCTOTY BpalICHUA AKOPA ABUTaATCIIA IIPU UACATIbHOM XO0JIOCTOM XO/J€.

Konnoxeuym Ne 7.Acunxponnvie ogucamenu

1. VYcrpoHcTBO M Ha3HAueHUE YacTel Tpex(asHOro acHHXPOHHOIO JBUIATENs C

KOPOTKO3aMKHYTBIM POTOPOM.

2. Kak usmenutcs Tok xosoctoro xozaa (110) u HomuHaIBHBINA KOA()PUITUEHT MOIITHOCTH

(cos@lHOM ), ecii BO3IYIIHBIN 3a30p MEXK/Y CTATOPOM U POTOPOM YBEIHUUTCS?

3. HpI/IBe,I[I/ITC BBIPAXKCHUC YaCTOThI BPAIICHUSA MAIrHUTHOI'O ITOJISA CTaTOpa U 00BSICHUTE

€ro.

4. Yto BHI IIOHUMAaETE moa peKUMOM XO0JIOCTOr'o Xo4a aCHHXPOHHOI'O )IBI/IFaTCJ'Iﬂ?

9]

. Tpexda3zHblif acCHHXpOHHBIHN JABUraTENIb UMEET HOMUHAJIbHbBIE IaHHBIE:
Prom=10 xBt, Unom=220/380 B, nHomM=950 06/muH, 1=85%, cosp=0,681.

OHpe)IeJ'II/ITB HOMHUHAJIbHYIO MOIITHOCTH l'IOTpe6J'IeHI/I$I OHCPTIUU U3 CCTU U MOMCHT Ha

BaJly ABUTaTECIs, €CIIN 00MOTKA cTaTopa COCANHCHA ((3B€3210171>>.

Konnoxeuym Ne 8. dnexkmpuueckue uzmepenus.



1.

HazoBure TpeboBaHMsl, IPEIbIABISEMBIE K 3JIEKTPOU3MEPUTEIBHBIM IIPHOOpaM.

2.

Kako#i TOk MOXKHO U3MEPUTH aMIIEPMETPOM, COnpoTuBIeHHE KoToporo Ra=0,3 Owm,
Nuov—=150 mern., C,=0,001 A/men., ecnu BKIIFOYUTH €TO C IIYHTOM, CONPOTHUBIICHUE

kotoporo R;=0,01 Om?

Onpenenuth IEHY JEJICHHS BOJBTMETPA, HUMEIOIIEr0 HOMHHAJIbHBIC JTaHHBIC:
Uin=50 B, nuw=100 gmen., Ry=1000 OM, BKIIOYEHHOI0 ¢ I00ABOYHBIM
conporusieHueM Ry=3000 Om.

HpI/IBeI[I/ITC CXEMY BKIIFOYCHHA BOJIBTMETPA C I[O6aBOLIHI>IM COIIPOTUBJICHUEM.

JIBa BaTT™METpa ¢ HOMUHAIBHBIMH JAHHBIMH ly0y=5 A, Uyo,=150 B co mikamnoii Ha
150 nmeneHwmii BKJIFOYCHBI B IIETIb Yepe3 U3MEPUTENIbHBIC TPaHC(HOPMATOPHI TOKA U
HanpspkeHus ¢ kodhduipentamu tpanchopmanmu Toka Kr=50/5 u Kry=500/100.
OrnpeaenuTb MOITHOCTh OTPEOICHUS SHEPTUH Tpex(a3HOH 1IETbI0, €CITU CTPEIKa

OJIHOr0 BaTTMETpa OTKJIOHUJIACh Ha 15 nenenuit, a qpyroro Ha 40 neneHuil.

5.

B uem pa3dHua MEXKAYy TOYHOCTHIO U YyBCTBUTCIIBHOCTBIO an60pa?




7. OnleHOYHbIE CPeACTBA /IJIsl IPOBEIeHUS POMEKYTOYHOM aTTeCTALMHU

ITpunoxxenue 2

a) H.]IaHI/IpyeMble pe3yJbTarbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBAa AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecranmum

Kon

WHJIHUKATopa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHbIE CpeCTBA

YK-1: nocoben OCYHICCTBIISITh IIOHCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CHUHTC3 I/IH(bOpMaI_[I/II/I, IMPpUMCHATDb CHCTEMHBII moAXoa AJid PCHICHHA ITOCTABJICHHBIX

3aaa4

YK-1.1:

YK-1.2:

YK-1.3:

Ananusupyer 3aauy, Bblienss ee 0a30Bble COCTABIISIONINE,
paccMaTpuBaeT U NpeasiaraeT BO3MOKHbIE BAPUAHThI pELICHUs
[IOCTABJIEHHOM 3a/1a4M, OLIEHUBAsl UX JOCTOMHCTBA U HEIOCTATKHU

Omnpenensietr, UHTEPIPETUPYET U PAHKUPYET UHPOPMALIHIO,
TpeOyeMyIo Il peLIeHUs IOCTaBIEHHON 3a7a4y; OCYILECTBIISET
MIOMCK MH(POPMAIUH 110 PA3JIMYHBIM TUIIAM 3aIIPOCOB

[Ipu 06pabotke nupopmanuu oTinyaeT HakTbl OT MHEHU,
WHTEPIPETAIN, OIIEHOK, (JOPMHUPYET COOCTBEHHBIE MHEHUS U
CYXXIIEHUSI, apT'yMEHTHPYET CBOU BHIBOJBI H TOUKY 3PEHUS

ISR A

Hepeueub meopemuidecCKux 6onpocoe K zauemy

IloHsATHA DJIEKTPUYECKOW, DJJIEKTPOHHOM M MarHUTHOU
nernieri. Knaccudpukanmus u npumepsr 1eneid. OCHOBHBIC
3aKOHBI 2JIEKTPOTEXHUKHU U UX IIPUMEHEHUE.

dusnyeckas U MaTemMaTuueckas Mozenu nenu. McrouHuky,
IIPOBOJAHUKHU U [IPUEMHHUKH. W neanu3upoBaHHbIE
JBYXITIOJIFOCHBIE 2JIEMEHTBI U UX CBOMCTBA.

JluneiiHble A5IeKTpUYeCcKUe LENH MOCTOSIHHOTO TOKa. AHAIU3
LIeNH Ha ocHOBe 3akoHOB Kupxroga u Oma.

OKBUBaJIEHTHbIE MPe00pa30BaHMsl Y4aCTKOB LieNeEH.
OCHOBHBIE METO/BI aHAJIN3A JIMHEHHBIX LIETICH.

CBoiicTBa JIMHEWHBIX OJJIEKTPUYECKUX LENed: CBOWCTBO
JUHENHOCTH, IPUHIIUI HAJIOKEHUS, IPUHIUI B3aUMHOCTH.
OnexkTpuyueckas MOILIHOCTb M JHEPrus. IOCTOSIHHOIO
AIIEKTPUYECKOTO TOKA. 3aKOH COXpPAHEHWs DJHEPrMM B
JNIEKTPUYECKOM [eNu € ITOCTOSHHBIMM TOKaMH. banaHc
MOILIHOCTEH.

OCHOBHBIE XapaKTEpUCTUKH U MapaMeTPbl CUHYCOUJATbHBIX
TOKOB u HaIpsHKEHUN. CriocoOsr MIOJIyYEeHUS
CHHYCOMJIAJIbHBIX HANPSYKEHNUN U TOKOB.

IIpencraBieHne CHHYCOMJANBbHBIX TOKOB M HANpPSKEHHUH
BEKTOpAMM ¥ KOMIUIEKCHBIMH  YHUCJIAMHU.  3aKOHBI




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIE CPEACTBA

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

AIIEKTPUUYECKUX IeTel B KOMITJIEKCHOH (opme.

®da30BbIe COOTHOLIECHUS MEX]Y TOKAMU U HANPSDKEHUSIMU B
LIENU IPU CUHYCOMIaJIbHOM TOKE.

ConpoTHBJIEHHUS DJIEMEHTOB M y4YacTKOB LieTed IMpu
CHUHYCOUJAJIBHBIX TOKAaX.

DJekTpuueckas OSHEpPrusi W MOUIHOCTh B LEMAX C
CHHYCOUJAIIbHBIM TOKOM. AKTHBHAsl, peaKTUBHAsI M TOJHAs
MOIIHOCTH. banaHc aKTUBHBIX M PEAKTUBHBIX MOIITHOCTEH.
Tpexdaznas cucrtema HaNpsUKEHUH, OCHOBHBIE
COOTHOIIIECHUS, CrocoObI MOJTyYeHUs, UCTOYHUKHU
Tpex(azHOTO HANPSKCHUS U UX SKBUBAJICHTHHIE CXEMBI.
Tpexdasznas narpyska. CuMMeTpuuHasi 1 HECUMMETpHYHAS
Harpy3ka Ipu COE€IUHEHUH (a3 B TPEYrOJbHUK M 3BE3NY.
Cxembl U pacueT HKBHBAJICHTHBIX MapaMeTPOB HArpy3Kd B
Tpex(a3HbIX LHEMsX.

Tpexdaznas Tpex- M UYETBIPEXNPOBOJHAS CETb C
CUMMETPUYHOMN Harpy3Ko#, CXEMBI, pacueTHble
COOTHOILEHUS I ONPE/IeIeHNs IMHENHBIX U (Pa3HbIX TOKOB
Y HaIIPSHKEHU.

Momnoctu Tpexdaznoit ceru. M3mepeHue aKTUBHON u
PEaKTUBHOM MOIIIHOCTH.

Onnodazuplil TpaHCHOPMATOP CO CTATHHBIM CEPACTHUKOM.
CpoiicTBa M 0OCOOEHHOCTH MOJYNPOBOJHUKOBBIX JIHOJIOB
Pa3IMYHBIX THIIOB.

Ha3nauenue u npumepsl NPOCTEHIINX CXEM BBIIPSIMUTENEH,
MPUHIIMIIBI KX PAOOTHI.

Ilpumepnulii nepeyens npakmuueckux 3a0anuil
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.Onpenenuth conpotuBieHue pesucropa R2, ecmu: R1=30wm, a

IMOKa3aHus aMIIEPMETPOB YKa3daHbl HA CXEME.

3. OHpeI[eJ'II/ITL COIIPOTUBJICHUC KOHIACHCATOpa Xc, CCJIN:
U=200B,1=4A,coso=0,8.

~U =—Xc

4. OmnpenenuTh MOKa3aHUsI aMIiepMeTpoB Ai; U A U pEaKTUBHYIO
MomrHocTh menu Q, ecou: U = 120 B.

5. JluHeilHbIE TOKM TIPU COEAMHEHUU HArPy3KH «3BE3IA0N»:
Ia=Ig = Ic =20 A. OnpeneuTh TOK B HEUTPATLHOM ITPOBOJIE, €CITH
@a = @b = @c = 30°.
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6. OmnpenenuTh TNOKa3aHue BosbTMeTpa, ecaun Zd =10 Owm,
amrepMmeTp nokasbiBaeT 10 A.

7. OnpenenuTs OeHCTBYIOIIEE 3HAUEHUE TOKA, HAMPSDKEHUS, CIBUT
no ¢asze u xapakTep Harpy3Kd, €CJIi MTHOBEHHBIC 3HAYCHHUS TOKA U
Hanpsokerus pasabl: | = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoifi TOK MOXXHO HM3MEpPHUTh aMIIEPMETPOM, COINPOTHBIICHHE
kotoporo Ra=0,3 OM, nNuo=150 nen., C,=0,001 A/nen., ecmu
BKJIIOUUTB €0 C IIYHTOM, conpoTuBieHue kotoporo R,=0,01 Om?
9. OnpenenuTh HEHY JIEIEHUS BOIBTMETPA, UMEIOIIETO

HoMuHaNIBHBIE TaHHbIE: Uo=50 B, Ny0,=100 memn., Ry=1000 OmM,

BKJIFOYEHHOT'0 ¢ 100aBOYHBIM conpoTuBieHneM Ry=3000 Om.

[IpuBenuTe cxeMmy BKIIOYEHHS BOJBTMETpa C JA00aBOYHBIM
COTNPOTHUBIIEHUEM.

10. IlpuBeguTe RIIEKTPUYECKYIO CXEMY, KOTOPOH COOTBETCTBYET
BEKTOpHasl uarpamma.

\i
ci
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N =
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Ilepeuensy nadvopamopnvix pabom

DNeKTpUYECKHUE MPUOOPHI M U3MEPEHUS;

HccnenoBanne CBOMCTB IEIH MOCTOSHHOTO TOKA;
HccnenoBanue 37IeKTpUUECKON IIETTH CHHYCOHUIATLHOTO
TOKa,

HccnenoBanue Tpexda3HbIX LETICH;

HccnenoBanue noaynpoBOAHUKOBBIX BBITPSIMHUTENEH.

IK-1: Cnocoben IMPUHHUMATDb YUAaCTUC B NHIKCHCPHBIX pa3pa60TI<ax CpCAHCTO YPOBHA CIIOKHOCTH B COCTABE KOJIJICKTUBA, paBpa6aTI>IBaTI> n
HUCIIOJIB30BAaTh rpa(bnqecxy}o JOKYMCHTAIMIO; OCHUBATL PHUCK U OIPCACIIATbL MEPLI I10 obOecrieyeHno 0€30IMacHOCTH pa3pa6aTLIBaeM0171 TCXHUKH,
HCIIOJIb30BATh MCTOAbI paACUCTOB 3JICMCHTOB TCXHOJIOTHUYCCKOI'O O60py,I[OBaHI/I$I 1O KpUTCPpUAM pa6OTOCHOCO6HOCTI/I Hn HAACKHOCTH

nK-1.1: [IpumensieT HOpMaTUBHO MPABOBBIE aKTHI B cpepe TexHOCHEepHOIt
0e30MmacHOCTH, TpaUYECKyI0 TOKYMEHTALUIO ISl pa3paboTKu
MIPOEKTOB MEPOMPHUITHIA B 00JIACTH OXpaHbl OKPYXKAIOIIEH Cpeibl,
OXpaHbl Tpy/ia, 0€30MaCHOCTH B YPE3BBIYANHBIX CHTYAIIHIX HA
00BEKTAX DKOHOMUKH

AHaIU3UpYyeT COCTOSHUE 0OBEKTOB JEATEILHOCTH C HO3UIUM
IK-1.2: obecrieueHns 6e30MaCHOCTH M BBINONHEHUS TpeboBaHMit
HOpMaTuBOB. [IpUMeHsIeT COBpEMEHHBIC METO/IBI PACUETOB
7IEMEHTOB TEXHOJOTHYECKOTO 000PYA0BAHMUS MO KPUTEPHAM
paboTOCITOCOOHOCTH M HAJICKHOCTH

Hepeuenb meopemuviecKux 6onpocoe K zauemy

1.
2.

Onnodazupiii TpaHCHOPMATOP CO CTATHHBIM CEPICTYHUKOM.
Tpexdaszubie TpanchopMaTopsl: Ha3HAYECHUE, KOHCTPYKITUS,
NPUHIUIT ~ JICWCTBHS,  OCHOBHBIE  SKCIUIyaTallMOHHBIE
apaMeTpahl.

[lonyuenne  Bpamaromerocs  MarHUTHOIO  MOJS B
Tpexdas3Hoi nenu.

ACHHXpDOHHBIE JIBUTATEIU: Ha3HAY€HUEe, KOHCTPYKLHUS,
MIPUHLUIT JEHCTBHUA.

CriocoObl mycKa U peryjiMpoBaHusl CKOPOCTH aCHHXPOHHBIX
JIBUTATEIICH.

JIBurareny MOCTOSIHHOTO TOKAa: Ha3HAaYeHHE, KOHCTPYKLHUS,
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InK-1.3:

OnenuBaeT pucku U 3PGEeKTUBHOCTD MPUHATHIX MPOCKTHBIX
pElIeHUH, ONpeesieT MEePHI [0 00eCcIeueHUI0 OE30MaCHOCTH.
OcyiecTBiIseT KOHTPOJIb MPOESKTHBIX PEIICHUHN, TPOSKTHOU
JOKYMEHTAI[MHU B 00JIACTH OXPaHbI OKPY>KAIOIIEH cpeibl, OXPaHbI
TpyAa, 0€30MaCHOCTH B UPE3BBIYAHHBIX CUTYAITUSIX

CrocoObI BO30YKICHHSI, OCHOBHBIE XapaKTEPUCTHKH.
7. YpaBHEHHE IBH)KCHUS dJICKTPOIPUBO/IA.
8. PexuMbl paboThI AIEKTPOIIPUBOIOB.
9. BpI00Op MOITHOCTH JBUTATEIS IIEKTPOIPUBO/IA.
10. BeiOop Bu/a ¥ TUTIA IBUTATEIIS.

11. TupucropHoe u TPaH3UCTOPHOE YIPaBIICHHUE
AIIEKTPOIIPUBOOM

12. O6mme cBeeHMS O OTYIPOBOIHUKAX.

13. DeKTPOHHO-BIPOYHBIH MEePexo/I. XapaKkTepuCTUKHY,

napamMeTpel U Ha3HAYCHHE TOJYINPOBOJHHUKOBBIX JHOIOB,
THPHUCTOPOB.
14. OOmue

AIEKTPONUTAHUA.

CBeleHHs] M KiIacCUpUKalUsig  UCTOYHHKOB
15. HyneBsie cxembl Beinpsiviienus. OgHodasnelie, TpexdasHbie

N YIIPABJIACMBIC BBIIIPAMUTCIIN.

Ilpumepnulii nepeuens npakmuueckux 3a0anuil

1. Jano: Uuon=220 B, Uzu0n=127 B, S;0n=1100 BA.

OmnpenenuTh HOMUHAIBHBIC TOKA IEPBUYHON 1
BTOPUYHOU 0OMOTOK TpaHchopmaropa u
koa¢umeHT Tpancpopmanuu K.

Hoquy HOMMHAJIbHBIC TOKH HEC PAaBHBLI 11O BeJIMUnHe?

2. OnHodasHblii TpaHcHOpMAaTOp HOMHUHATEHOW MOIIIHOCTHIO
Snom=600 kBA BKIt0UYeH B ceTh ¢ HanpspkeHHueM U ,,,=10 000
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B. Hanpspkenue Ha 3akuMax BTOPUIHONH 0OMOTKH Uryo,=400 B.
OnpenenuTh YUCI0 BUTKOB NIEpBUYHONU 00MOTKH W1 1

ko3 dunreHT Tpanchopmanuu K, eciid 4uciio BUTKOB
BTOpUYHON 00MOTKH W,=25.

3. Bo BropuuHoii 00MoTKe TpaHcopmaropa HaBoautes DJC
E,=100 B ¢ yacroroii f=50 I'i.

Omnpenenuts DIC Ep, ecnu amminTyaa HanpsiKeHUs
Ha MIEPBUYHON OOMOTKE HE UBMEHHUTCS, a 4aCTOTa
Bo3pacteT 10 400 I'u?

4. Tpanchopmarop UMeeT CleAyIoNue JaHHbIe: Syo,=10 000
BA, Po=200 BT, P,=400 Bt. Onpenenuts KIIJ] Tpanchopmartopa
npu cose=0,8 u =0,5.

5.1Buraresns MOCTOSITHHOTO TOKA MapalljieIbHOTO BO30YKICHUS
uMeet nacroptasie qanubie: Ppom=10 kBt, Ugom=220 B,
lsrom=50 A, NHom=1000 06/mMun, Rg=0,4 OmMm.

OmnpenenuTth 4acTOTY BpallleHUs SIKOPS IBUraTelis IpU
UJCAIBHOM XOJIOCTOM XOJIE.

6. JIBurarenb MOCTOSSHHOTO TOKA HE3aBUCHUMOTO BO30YKACHUS
HMeeT HOMUHaNbHBIE TaHHbIe: Prom=55 kBT, Ugom=440 B,
ISIHOM:14O A, R;[ZO,I Owm.

Omnpenenuts npotuso - /1C u 31eKTPOMAarHUTHYIO
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MOIIIHOCTDH ABHUI'AaTCIIA.

7. JlBuraTtens MOCTOSIHHOTO TOKA IMapajuIeIbHOTO BO30YKACHUS
nMeeT HoMuHaubHbIe HaHHbIe: Prom=10 000 BT, Ugom=220 B,
lnom=55 A,

NHom=1000 00/muH, Rg=0,4 OMm, Rg=44 OmM.
Omnpenenuts KIIJ] N 1 MOMEHT BpalieHUs JBUTATES.

8. I[BI/IraTeHB mapajajicjabHOoro BO36y)KI[eHI/Iﬂ HMECT HOMHUHAJIbHBIC
nannbie: Prom=1,5 kBT, Ugom=110 B, lgom=18 A, NroMm=3000
00/mun, Rg=104 OM, Rg=0,47 Om.

Onpenenuth npotuBo — IJIC nBuraresnss 1 HOMUHAJIbHBIN
MOMEHT Ha Baiy.

9. HoMmuHanbHBIE JAHHBIC ABUTATCIIA MMApaJlJICIIbHOTO BO36y>KI[eHI/I$[Z
UHOM:1 10 B, IHOM:14 A, PHOMZI,S KBT, R;[ZO,SOM, RB:220 OwMm.

Omnpenenuts npotuso — 3/1C npu Harpys3ke paBHOU
I5=1,5140Mm.

10. Tpexda3Hblit aCHHXPOHHBIN ABUraTeb UMEET HOMUHAJIbHBIE
JTaHHBIE:

Paom=10 xBt, Unom=220/380 B, nHom=950 00/MuH,
n=85%, cos(=0,681.
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HHAWKATOpa

OHpCI[eJ'II/ITB HOMHWHAJIbHYIO MOIIHOCTb HOTpe6J'IeHI/I$I
OHEPIvHU U3 CETH U MOMCHT Ha Bally JABUIaTClIsA, €CIIU
00MOTKA craTopa COCANHEHA (<3B63ﬂ0ﬁ>).

11 OnpenenuTh HOMHHAIBHYIO MOIIIHOCTh TOTPEOICHUS SHEPTUH
W3 CETH W IOJIHBIC IIOTEPH SHEPTUH B IBUTATEIIe, €CIIU: pHOM=4,5
kBT, x.1m.1. 1=90%.

12 MakcumaiabHbIi MOMEHT aCHHXpOHHOTO aBuraress 13Hwm npu
Ul=Ulnom. Yemy oH pasen npu U1=0,8Unom, eciu R2=const?

Ilepeuens nabopamopnvix pabom
1.UccnenoBanue oqHodazHoro TpancopmaTopa;
2.UccnenoBanue ABUraTesiel MOCTOSHHOTO TOKA;

3.I/ICCJ'IC,Z[OB8.HI/IC ACUHXPOHHBIX JBUTATEIICH C (I)aBHLIM POTOpOM.

4. DnexTpudeckre Npudopbl U U3MEPEHUS

0) ITopsinok npoBeneHust MPOMEKYTOYHOM ATTECTANMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHUSA

HpOMG)KyTO‘IHaSI arrecragus 1Mo AUCHUIIIIHHE ((BJICKTpOHI/IKa M DJICKPOTEXHHKA» BKIHOYACT TCOPETHYCCKHUE BOIIPOCHI, IMO3BOJAIONIME OLUCHUTH
YPOBEHL YCBOCHHA 06y’~IaIOH_[I/IMI/IC$I 3HaHI/II>'I, M IPaKTHYCCKUEC 3aaaHNs, BbIABIAIONIUE CTCIICHD CCbOpMI/IpOBaHHOCTI/I yMeHI/II\/’I n Bﬂa)IeHHﬁ, IIPOBOAUTCA B

dbopMe rK3aMeHa.



DK3aMeH 10 JaHHOW TUCIUIINHE TIPOBOJIUTCS B MHUCBMEHHO YCTHOM (popMe MO SK3aMEHAIIMOHHBIM OMJIETaM, KaKIIbIH U3 KOTOPHIX BKIIOYACT 2
MPAKTUYECKUX 3a/IaHKs M OJTUH TEOPETUUECKHUI BOIPOC.

Hokazamenu u Kpumepuu oueHu6anus IK3amena:

— Ha OLIEHKY «OTJIMYHOY (5 6ayU10B) — 00ydarouuiicss AEMOHCTPUPYET BHICOKHH YPOBEHb C(OPMHPOBAHHOCTH KOMITETEHIIUI, BCECTOPOHHEE,
crcTeMaTh4yecKoe U riy0oKoe 3HaHue yueOHOTO MaTepuaa, CBOOOIHO BBITOIHAET MPAKTUYECKHE 3aJaHNs, CBOOOHO OIEPUPYET 3HAHUSAMHU, YMEHHUSIMH,
IPUMEHSET UX B CUTYalUsIX MOBBIIIEHHON CIOXKHOCTH.

— Ha OIICHKY «X0POoII0y (4 6aia) — 00yJaromuiicst IEMOHCTPUPYET CPEIHUIA YPOBEHB CPOPMUPOBAHHOCTH KOMITCTCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUS
OCBOEHBI, HO JIOITYCKAIOTCS HE3HAYUTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHHS ITPH AHATTUTHYECKHUX OIEPAIHsIX, TICPEHOCe 3HAHUI U YMCHHI Ha HOBBIE,
HECTaHIAPTHHIC CUTYAI[HH.

— Ha OLIEHKY «Y/A0BJIETBOPUTEIBLHO» (3 6aia) — 00yJaromuiics JeMOHCTPUPYET TOPOTOBBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/I€
KOHTPOJIbHBIX MepOHpI/IﬂTHﬁ AOITYCKAarTCA OHII/I6KI/I, MMPOABJIACTCA OTCYTCTBUC OTACIIBHBIX 3HaHI/II71, YMCHI/II?I, HaBBbIKOB, 06yqa}01111/1171ca HUCIIBIThIBACT
3HAYUTENbHbIC 3aTPYAHEHUS IPH ONIEPUPOBAHUM 3HAHUSAMU U YMEHHUSMHU IIPU UX IIEPEHOCE Ha HOBBIE CUTYAILHH.

— Ha OILICHKY «HEeYA0BJIEeTBOPUTEJLHOY (2 Oamia) — o0ydaromuiicss JIeMOHCTpUpYeT 3HaHus He 6omee 20% TeopeTruueckoro MaTepuaa, J0MmycKaeT
CYIIECTBEHHBIE OLTMOKHU, HE MOXKET MTOKa3aTh UHTEIUIEKTYyalbHbIe HABBIKU PEIICHUSI MPOCTHIX 33/1a4.



