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JIucT akTyaauzanuu padodei NporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roJly Ha 3acelanuu Kadeapsl ['OpHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOIOTUIECKUX

[Tporokoi ot 20 1. Ne
3aB. kadeapoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yaeOHOM ro1y Ha 3acenanuu kadenpsl [[OpHBIX MAITUH ¥ TPAHCTIOPTHO-TEXHOJIOTUIECKUX

[Tporokoi ot 20 1. Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roJy Ha 3aceTaHuu Kadeapsl ['OpHBIX MaIlllMH U TPAHCIIOPTHO-TEXHOIOTHYECKIX

[Iporokon ot 20 1. Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2026 - 2027
yaeOHOM ToTy Ha 3acenanuu Kadeapsl ['OpHBIX MaIMH B TPAHCIIOPTHO-TEXHOJIOTHIECKIX

[Tporokoi ot 20 . Ne
3aB. kadeapoii A.M. MaxuTtoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpenHa st peanm3anuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kadeapsl ['OpHBIX MAIlIMH U TPAHCTOPTHO-TEXHOJIOTHYECKUX

[Iporokon ot 20 1. Noe
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena jyist peanmsanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acelanuu Kadeapbl ['OpHBIX MAaIIMH U TPAHCIIOPTHO-TEXHOJIOTUISCKUX

[TpoTokoi ot 20 . Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena st peanm3anuu B 2029 - 2030
y4aeOHOM TOJTy Ha 3acenanuu Kadeapsl [ OpHBIX MaIlllMH U TPAHCTOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 1. Ne
3aB. kadempoii A.M. MaxuTtoB




1 Ilesin ocBOEHM S TUCUHMILIMHBI (MOIYJIS)

- (dopmupoBaHHE U pPa3BUTHUE CIOCOOHOCTH K aHAIM3Y M CHHTE3Y KOHCTPYKITHI
AIEKTPU-UYECKUX MAIITUH U 000pYAOBaHUS TOPHOT'O TPOU3BOCTBA;

- opMupoOBaHUE U PA3BUTHE CIIOCOOHOCTH aHATM3UPOBATH COCTOSHUE M TEPCIIEKTUBEI
Pa3BUTHUS DJICKTPUUECKUX MAalluH W O00OPYIOBaHMs, UX TEXHOJOTHYECKOTO OOOpPYIOBAHHS H
KOMILIEKCOB Ha UX 0ase;

- (¢GopMHpOBaHHE U PaA3BUTHE CIIOCOOHOCTH IPOBOJUTH CTAHJIAPTHBIC MCIBITAHUS
NMEKTPUYECKUX MAIIHH TEXHOJIOTUIECKOTO 000PYI0BaHUS;

- opMHpOBaHUE U PA3BUTUE CIIOCOOHOCTH aHATM3UPOBATH COCTOSHHE M TEPCIICKTHUBBI
Pa3BUTHUS JEKTPUUECKUX MAIIMH, UX TEXHOJIOTHYECKOTO 000PYIOBaHHUS M KOMIUIEKCOB HA HX
Oase;

- (opmupoBaHue u pa3BUTHE CIOCOOHOCTH ONPEICNIATH CIIOCOOBI JOCTHKCHHS IIETICH
MIPO-€KTa, BBISABIISITH MPUOPUTETHI PEIICHMS 3a1a4 ITPU POU3BOJICTBE, MOJACPHHU3AIIUN U PEMOHTE
AIEKTPUUECKHUX MAIINH, UX TEXHOJIOTHYECKOTO 000pyA0BaHUS M KOMILJIEKCOB Ha UX 0ase;

- (opMHpoBaHWE W Pa3BUTHE CIOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIC BapHAHTHI
penie-HUsA MPoOJeM TPOU3BOACTBA, MOJCPHH3AllMM W PEMOHTA SJICKTPUUYECKHX MAIlUH H
o0opymoBa-HUs, MPOBOJUTH AaHAIU3 JTHX BapPHAHTOB, OCYIIECTBISITH IMPOTHO3UPOBAHUE
MOCIEACTBUM, HAXOAUTh KOMIIPOMUCCHBIE PEUICHUS B YCIOBUSAX MHOTOKPHUTEPUATBHOCTH U
HEONPEIeTICHHOCTH;

- (opmupoBaHHME U Pa3BUTHE CIOCOOHOCTH pa3pabaThiBaTh C HCIIOJIH30BAHUEM
WH()OPMA-IIMOHHBIX ~ TEXHOJIOTHHA, KOHCTPYKTOPCKO-TEXHUYECKYIO  JOKYMEHTAIUIO IS
MPOM3BOJICTBA HO-BBIX WJIM MOJEPHU3HPYEMBIX OOpa3lOB JJIEKTPUUYECKUX MAIIUH U
000pyI0BaHUS ¥ UX TEXHOJIO-THUYECKOTO 000PYI0BAHMUS;

- (opmupoBaHuEe ¥ pa3BUTHE CIHOCOOHOCTH TMPOBOJUTH CTaHIAPTHBIC HCIBITAHUS
AIEKTPUYECKUX MAIIUH U 000PYyT0BAHUS.

2 MecTo AUCUMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucuurmaa DNeKTprHYecKrue MalIMHbI BXOJIUT B 0053aTeNbyI0 YacTh Y4eOHOTO TUIaHa
00pa3zoBaTeNbHON IPOrpaMMBbI.

Jns  w3ydeHWs  AMCUMIUIMHBL  HEOOXOAWMBI  3HaHWS  (YMEHHsA,  BJAJICHHSA),
c(OPMHPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLUIUINH/ TPAKTUK:

®dusnka

DNEeKTPOTEXHHUKA

KoHCTpyKIIMOHHBIE U MHCTPYMEHTAJIbHBIE MaTepUAIbl B TOPHOM IIPOU3BO/ICTBE

VYyeOHast - 03HAaKOMUTENbHAs TPAKTHKA

3HaHus (yMEHUs, BIIAJICHUs), TOJyYSHHbIE IPU U3YYEHUU JAaHHOW JUCUUIUIMHBI OyAyT
HEOOXOIUMBI JIJISl U3yUSHHS TACITUTUTAH/TIPAKTHK:

ABTOMaTH3AIHUS U ANEKTPUPHUKAIHIS TOPHOTO TPOU3BOICTBA

Teopust aBTOMaTHYECKOTO YIPaBICHUS

CunoBas nmpeoOpa3oBaTelibHas TEXHUKA

OnexkTpocHa0XeHne TOPHOTo MPOU3BOJICTBA

[TpoekTrpoBaHue IEKTPOOOOPYIOBAHHS H DIIEKTPOCHAOKEHHUS TOPHBIX MPEIIPUSTHIA

[ToaroToBka k cade U cjauya rocy1apCTBEHHOT O 9K3aMeHa

[Tpown3BoACTBEHHAS - TPEATUTIIOMHAS TPAKTHKA

3 Komnerenuunu ody4yamwiuierocsi, opMmupyembie B pe3yJibTaTe 0CBOECHHS

AMCUUIIMHBI (MOYJISA) U IVIAHMPYeMble Pe3yJibTaThbl 00y4eHU st

B pesynbrare oOcCBOEHUA AMCHUIUIMHBL (MOAYJS) «DJEKTPUUYECKHUE MAIIUHBI)
00yJaromuics JOMKEeH 00J1a1aTh CISIYIOMIMMHA KOMIETCHIIHSIMH:



Koa nnnukaropa

Nupaukarop JOCTUKEHUS] KOMIIETEHLIUA

OIIK-18 Crioco0OeH y4acTBOBaTh B HCCIICIOBAHUAX 00BEKTOB MPOPECCUOHATBHON JACATEIHHOCTH

1 X CTPYKTYPHBIX 3JIEMEHTOB

OIIK-18.1 OcymiecTBiIsieT CHCTEMAaTHU3alMI0 HMCXOMHBIX JAaHHBIX 00 oObekrTe
HCCIIEN0BaHUs

OIIK-18.2 Hcnonb3yeT METOaUYECKUEe OCHOBBI BBITTOJTHEHUSI HAYYHBIX HCCIICIOBAHUI

1 00pabOTKU UX PE3YIIbTATOB




4. CTpyKTypa, 00b¢M M coepKaHHue JMCHHIIIMHbBI (MOLYJIs1)
OO1w1ast Tpy10EMKOCTb IUCLUILIMHBI COCTABISIET S 3aueTHbIX eanHul 180 akas. yacos, B TOM 4ucIie:

— KOHTaKTHas pabora — 14,9 akaz. gacos:
—aynuTtopHas — 12 akaj. 4acos;

— BHeayIuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas padora — 156,4 akaj. 4acos;

— B hopMe npakTuyeckoit noarotrosku — 0 akaf. yac;

— MOATOTOBKA K 9K3aMeHy — 8,7 akaj. Jyac

CDopMa aTTeCcTaluu - 3K3aMCEH

AynutopHas s
KOHTaKTHas paboTa E =z ®dopma Tekymero
=
Paszen/ Tema 2 (B akaz. yacax) g % Bun 3 KOHTPOJIS Kon
> % © | caMocrosTenmbHOI |  ycIeBaeMOCTH H
JACIATUTHBL R SR . | xoMnerenmmmn
5 S g paboTh TPOMEKYTOUHOM
nab. | mpaxr.
Tex. [ % EaH 5 % arTecTalyy
1. Tema 1.1.
CamocrosTenpHOE
u3y4eHue yueOHou
11 IIpenmer Kypca i yies
1 HayIHOU
«ONEeKTpUYEeCKHEe  MAaILIUHBD,
JIUTEPATypPhIL.
€ro  MecTo B  CHCTEME THomnck
ANIEKTPOTEXHUUECKOTO .
JIOTIOTHUTENHOM
obpazoBanmsi. CBs3b Kypca co
UHPOPMALIUH T10
CMEXHBIMH  JTUCUUIUTAHAMH Teme (pabora ¢ WHnuBrayansHoe
ANIEKTPOANHAMUYECKOTO 61/16J11/10Ir) adpiacc cobeceoBaHue.
LIUKJIA. Kparkue UM MaTCp AN WNunuBunyansHoe OIK-18.1
HUCTOPUYECKUE CBEJCHUS 00 4 1 1 0,5 22 ¢ SIIEKT gHHHMH’ co-001IeHIe Ha OIK 18. 2’
INMEKTPUUECKUX MAIINHAX U on 6J1HOI")FGKaMI/I | 3awATHH. 3ammra '
tpaHcdopmaropax. Bkian B 1ab0paTOPHBIX
B 30P 0
ANEKTPOTEXHUKY " B ’ pabor.
“HPOPMALMOHHO-
ANIEKTPOMANINHOCTPOCHHUE
KOMMYHHKAIIHOHH
OTEYECTBEHHBIX u
3apyOeKHBIX YUYEHBIX ble cetn
’ Wurepner).
Knaccugukanus 1 0OCHOBHBIE pHet)
ITonroroBka x
BUJIBI DJICKTPUYECKUX MAIIWH.
71a00paTOPHBIM
3aHSTHUSIM.




1.2 KomekropHas MammHa

ITOCTOSTHHOTO TOKa i
OCHOBHBIC 3JIEMEHTHI ee
KOHCTPYKITUH. MarnauTHas
LIelb MAIIWHBI ITOCTOSHHOTO
TOKA. Kpusas
HaMarHU4YUBaHUs u
MarHuTHas  XapakTepUCTHKa
MaIlINHBI. Tlonstus

K03 UIIMEHTa HACBILICHUSI.
KoHCTpyKIIMS ¥ IPUHIMITBL

CamocTosiTensHOe
u3ydeHue yueOHon
¥ HAyIHON
JIUTEPATYyPHI.
ITouck
JIOMIOJIHUTEIBLHOM
UHPOPMALIUH T10

WnnuBunyansHOE
HOCTPOEHUSI OOMOTOK SIKOPSL. TeMe (paboTa ¢
. cobecenoBaHue.
OC u 3MeKTPOMAarHUTHBIH oubnuorpagpuiec
NnnuBunyansHOE
MOMEHT MaIlIHHbI KHM MaTepHhajaMu, OIIK-18.1,
05 0,5 05 22 co-o0mieHue Ha
MMOCTOSIHHOTO TOKA. C 3JICKTPOHHBIMH OIlK-18.2
3aHATHH. 3alnTa
MarHutHOoe TOJNIe  MAalluHBI Ooubimorexamu 1
1a00paTOPHBIX
TTOCTOSTHHOTO TOKa npu S0P, aGoT
HarpysKe, IOHATHE PeaKIiu UH(POPMAITHOHHO- p ’
peakmuu  skops.  I[Ipomecc KOMMYHHKAIIHOHH
KOMMYTAallUH, UCKPEHHE Ha BI€ CETH
KOJUIEKTOpE. Crioco0bI WnTepner).
VITy4IICHHS U HaIaJKu IMonroroska
komMyTanun.  OcobGeHHOCTH 1a60paTOPHBIM
KOMMYTaIluu npu 3aHATHSIM.
MYJTECUPYIOIEM HaNpsHKEHHH.
DJeKTpUYEeCKHe MAIUHBI C
TIOJTYTIPOBOAHUKOBBIMH
KOMMYTaTOpaMH.
CamocrosTenpHOe
H3yUYCHHE YICOHOM
U Hay4yHOU
JIATEPaTypHL.
ITouck
OTIOJTHUTEIBHON
1.3 1.3. Tema: A
UH(OPMAIHH 10
Knaccuguxarus renepatopos Teme (pabora ¢ WnpuBunyansHOE
o  crnoco0y Bo30yKIeHHUSI. P cobecenoBaHue.
6ubmuorpaduuec
DHepreTuueckas quarpamma u WnpuBunyansHOE
KUM MaTepuajlamu, OITK-18.1,
YpaBHCHHS TeHepaTopa. 0,5 1 24 co-o0IeHne Ha
C 3JICKTPOHHBIMH OIlK-18.2
VYcnoBus caMoBO30YKICHUSL. 3aHATHH. 3alIuTa
OoubinoTexamMu U
XapaKTepuCTHKU 0P Mab0paTOPHBIX
renepartopos. [lapaiensHas ’ pabor.
UH()OPMAITOHHO-
paboTa reHepaTopos.
KOMMYHHKAIIMOHH
bIC CETH
WuTepner).
[MoaroroBka k
1abopaTopHBIM

3aHATUSAM.




1.4 [IpeoGpazoBanue
JJEKTPUYECKOW DHEPTHH B
MEXaHHYECKYIO. [puanmn
00paTUMOCTH 3IEKTPUIECKUX
MaIIHH. DHepreTuuecKas
nuarpamma u ypasHenue DJ1C
nBUTATENs.  DIEKTPO -
MEXaHHYECKHE
XapaKTePUCTHKN JBUTATENeH.
Ycnosus YCTOWYHMBOM
pabotel. Ilyck B xom w
peryianpoBaHue YacTOTHI
BpaIIeHuUs JIBUTATENEN
MOCTOSIHHOTO TOKa. Biusinue
KOMMYTallik Ha JOMyCTHMBIE

npeesl peryIMpoBaHust
4aCTOTBI BpAIlIECHHUS.
TopMmo3HbIE PEXKUMBI
JIBUTaTenen HIOCTOSIHHOTO

Toka. [lorepu u K.I.A. MaluH
IIOCTOSIHHOTO TOKa. MeTo/bl
OTIpeIeNIeHHS IIOTEPb.
[MonatHe 0  mpeneNbHBIX
MAaIllMHAX IOCTOSHHOTO TOKA.

0,5

0,5

0,5

20

CamocrosTenpHOe
H3yUYCHHE YICeOHOM
Y Hay4HOU
JIUTEPaTypHIL.
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
Teme (paboTta ¢
6ubmuorpaduuec
KUM MaTepHaIaMH,
C JIEKTPOHHBIMU
OnOIMOTEKaMHU
30P,
HHPOPMAITHOHHO-
KOMMYHHKAIIMOHH
bl€ CeTH
WnrepHer).
[MonroroBka x
1a60paTOPHBIM
3aHATHSIM.

WnnuBunyansHOE
cobeceloBaHMeE.
UnnuBunyansaOe
C0-00IICHUE Ha
3aHATHH. 3alnTa
1a00paTOPHBIX
pador.

OIIK-18.1,
OIIK-18.2




1.5 Hasmauenne, o0gacTu
MIPUMEHEHUS
TpaHc(opMaTopoB.
Knaccuduxarms u
KOHCTPYKITUS
Tpanchopmaropos. [IpuHIHIT
neiictBust  TpaHcopmaropa.
Ipoueccrr B Tpanchopmarope
npu X0JIOCTOM xoze. CamocrosTensHoe
XapakTepucTuka u3ydeHne yueOHon
HaMarHHYHBaHHS. ®opma 1 HayIHOU
KPHUBOW HaMarHHMIHBAIOIETO JIUTEPATYPHIL.
Toka. Ilotepm  xomocroro ITouck
Xo7a. JIOTIOJTHUTENILHOU
BekropHbie HarpaMmbl nH(oOpMaNH 0
P smarp bopwman UnnuBunyansHOE
TpaHcdopmaropa pu TeMe (paboTa ¢
co0ecenoBaHue.
XO0JIOCTOM  XO[I€. Cxema oubnuorpagpuiec
WnnuBunyansHOoe
3aMelIeHUsT W YPaBHEHHUS 05 05 05 o0 |uM Matepuanamu, co-owenue Ha OIlK-18.1,
DJC u MJIC ' ! ' C 3JICKTPOHHBIMH OIIK-18.2
3aHATHH. 3alIuTa
TpaHncopmaropa. Pabotal Ooubimorexamu U
1abopaToOpHBIX
TpaHcopmaropa B pexHMeE 30P, aGor
KOPOTKOT'O 3aMBIKaHUSL. UH(POPMAITUOHHO- p ’
Pa6ora TpancdopmaTopa mox KOMMYHUKAIIMOHH
Harpy3Kom. Buemnue BIE€ CETH
XapaKTePUCTUKH U U3MEHEHHE WnTepner).
BTOPUYHOTO HaTpSHKECHUS IMonroroska
TpaHcdopmaropa. Ta00PaTOPHBIM
JKCIepUMEHTAILHOE 3aHATHSM.
ompezieieHHe apaMeTpoB U
MOTEPh U3 ONBITOB XOJIOCTOTO
X0/1a ¥ KOPOTKOTO 3aMBIKaHU
Tpancdopmaropa. CBsi3b
MEXy pa3mepamu
TpaHcpopmaropa U ero
AJIEKTPOMAarHUTHBIMHU
Harpy3Kamu.
CamocrosTenpHOe
1.6 MarHuTHbIC CHCTEMBI n3ydeHne yaeOHoH
TpexdazHbIx U Hay4yHOU
TpaHc(hopMaTopOB. 9C JIUTEPATYPBI.
TpexdazHbix 00MOTOK. CXeMbl ITouck
u TPYNIBl  COCIMHEHUS JIOTIOJTHUTENBHOM
Tpanc(hopMaTopoB UH(OpMAIMH TIO
parchop POB, (hopman NunuBunyansHoe
napauiesibHas paborta TeMe (paboTta ¢
cobeceioBaHMe.
TpaHc(opMaTopoB. 6ubnmmorpaduuec
NunuBunyansHoe
Oco00eHHOCTH X0JIOCTOrO X014 KUM MaTepuajlamu, OIIK-18.1,
0,5 0,5 0,5 24,2 C0-0011IeEHNE HA
TpexQazHbIX C DJIEKTPOHHBIMU OIlK-18.2
3aHATHH. 3a1uTa
TpancdopmaropoB. Bricuue OubIroTEeKaMu 1
71a00paTOPHBIX
rapMOHMYECKME B  KPHUBBIX S0P, aGoT
HAMarHMYMBAIOIINX  TOKOB, UH()OPMAIIHOHHO- p ’
MarHuTHbeIX 1MOoTokoB u JDJ[C. KOMMYHUKALIMOHH
HecumMmeTpuuHble  pesxuMBbl b€ CeTH
paboThI TpexdasHbIX Wntepuer).
TpaHcopmaTopoB. MeToabl Ilonroroska x
UCCIEIOBAaHUS. 1a00paTopHBIM

3aHATHUAM.




1.7  AprorpancdopMaTopsl,
TpaHCc(hOPMATOPHI JTsL
npeoOpa3oBaHus TpexdazHoH

CaMOCTOSTENbHOE
H3yUYCHHE YUCeOHOM
Y Hay4HOU
JIUTEPATYypPHI.
TTouck
JIOTIOTHUATEILHOMN

CHCTEMBI B ByX(a3HyIo, nH(opMaLIH 10
AByXdasHy bopman WnnuBunyansHOE
TpaHcdopMaTopsl JUISt Teme (paboTta ¢
cobeceoBaHue.
peoOpa3oBaHus YaCTOTBL. 6ubmuorpaduuec
UnnuBunyaasaOe
TpancdopMaTopsl ¢ MIIAaBHBIM KHM MaTepHajiaMu, OIlK-18.1,
0,5 0,5 24,2 CO-00I1IeHHE HA
perynupoBaHHeM C JNIEKTPOHHBIMHU OIIK-18.2
3aHATHM. 3aIiuTa
HaTPSHKCHUSI. CBapouHbIe OubIMOTEKAaMH U
1a00paTOPHBIX
TpaHcOopMaTopHl. 30P, aGoT
UcneiraTtensapie HHPOPMAITHOHHO- p ’
TpaHC(HOPMATOPHI. KOMMYHHKAIIMOHH
MHOrooOMOTOYHEIE bI€ CEeTH
TpaHc(OopMaTOPEL. WnrepHer).
[lonroroBka x
1a60paTOPHBIM
3aHATHUSIM.
Uroro no pazneny 4 4 156,4
HUroro 3a cemectp 4 4 156,4 SK3aMeH
Wroro no aucuumuivHe 4 4 156,4 3K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

1. B y4yeOHOM mporecce HpeayCMOTPEHBI 3aHATHS B (opme pa3zdopa KOHKpPETHBIX
CUTYyallUi, CBSA3aHHBIX C UCTIOJIH30BAHUEM HIIEKTPHUECKUX MAIIHH.

2. Ilpu npoBeieHNH T1a0OPATOPHBIX M MPAKTUYECKUX pabOT paccMaTpUBaIOTCS TECTHI MO
TeMaM B MHTepakTUBHOHN hopme. OOBeM 3aHATHI B UHTEPAKTHBHOM (hopme.

3. YacTp 3aHATHI JIGKIMOHHOTO THIIA TPOBOJISATCS B BUE MPE3ECHTALINH.

4. TlpakTudyeckue 3aHATHA MPOBOIATCS C  HCIOJIB30BAaHHEM PEKOMEH]IyeMOTO
IPOTrPaMMHOTO 00ECIIeUeHHSI.

5. B pamkax y4eOHOTo Kypca MpeayCMOTPEHbI BCTPEUH C MPEICTABUTEISAMUA POCCUMCKUX
U 3apyOeKHBIX KOMITaHUi, TOCY/IapCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alNi, MacTep-KJIACChI
HKCHEPTOB M CHEIHUATHUCTOB 10 TEMATHKE Kypca.

6 YueOHO-MeTOIMYecKOe 00ecniedeHre CaMOCTOATeIbHOM padoThl 00yUYaromMXxcs
[IpencraBieno B npusaoxxeHuu 1.

7 OueHoOYHbIE CPECTBA IJIsl MIPOBeIeHUs MPOMEKYTOYHOM aTTeCTAlNU
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOHo-MeToqu4YecKOe U MHPOPMAIHOHHOE 00ecnedeHne TUCHUIIMHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. becnanoB B.. Dnekrpudeckue mamunbl. [Tekct]: yae6HOE mocobue /B.S1. becnanos,
H.®. Korenenen. — 3-e uzn., crep. — M.: Axagemus, 2018. — 313 c., ui., Taba. — (Beiciiee nmpod.
Oo6pazoBanue: Diekrpomexanuka). — ISBN 5 — 7695- 2228 — 3.

2. bonmapenko B.M. DnexTpudeckrwe MalinHbL.[DNEKTPOHHBIA pecypc]: ydebHoe
nocodue / B.M.bornaperko. - M.: TOY «YMII XKJ[T», 2017.

3. Enudanor A.Il. DnexTpuyeckue MamuHbl [DIeKTpOHHBIN pecypce]: yueOnuk. CII6:
W3-narensctBo «Jlauby, 2016. — 272 c.: wi. — Pexum goctyna: http: //e. lanbook. com /view/
book /591 /- 3aru. ¢ akpana.- ISBN — 8114 — 0669 —X.

0) JlonostHuTeIbHAS JIUTEPATYpa:

1.Tompabepr O.JI. DnekTpomexaHuka [DJeKTpoHHBIH pecypc]:  yueOHHK /
O.A.Tonmbn6epr, C. Il. Xenemckas; nmox pea. O.J.T'onpndepra. — M.: M3naTensCkuil 1EeHTP
«Axanemusi», 2007. — 504 c. http: // techlibrary. ru /.

2. Bonpaex A.W. Dnektpudeckue MalvHbl. BBeneHue B 37eKTpOMEXaHUKY. MaluHel
MO-CTOSIHHOTO TOoKa U TpaHcopmartopsl.[Teker]: yueOnuk / A.M.Bonbaek, B.B.Ilonos.: [Tutep,
2007.—-319c.: wn. — (Yuebnuk mis BY3o08 ) — ISBN 5—-469 — 01380 — 4.

3. Bompaex A.M. Onextpuueckue MamuHbl. MamunHbel nepeMeHHoro Toka.[Teker]:
yueb-uuk / A.M.Bonbaek, B.B.Ilonos.: ITurep, 2008. — 349 c.: . — (Yuebnuk ans BY3oB) —
ISBN 978-5—-469 - 01381 -5.

4. Tokaper bBb.®. Dnekrtpuueckue MammHbl. Yd4eOHoe mocodue mis BY3os. /
b.®.Tokapes. — M.: Dueproaromusaar, 1990. — 624 c.: un. ISBN 5—-283 — 00595 — X.

6. Kartman M.M DirekTpudeckre MaIivHbl. Y4eO. JIsS yJamuxcsl JJIEKTPOTEXH. CITell.
TeX-HUKYMOB. — 2-€ U3/1., epepad. u gon.— M.: Beicm. mik., 1990. —463c.

7. leunk H.E., Ilograiickuit I'.JI. Dnekrpuueckre MamuHbl. Y4eO. mocobue s
yUaluXxcs CPeIHUX CIell. YIeOHBIX 3aBeleHUI d1eKkTpoTexH. CrenuanbHocTel.— MH.: [{u3aiin
ITPO, 2000. — 256¢.

8. ToxapeB b.®. DnekTpuyeckue MalIMHBL. YUYeOHHMK Ui TEXHUKYMOB.— M.:
DHeproaroMm-usnar, 1989.— 672 c.

9. Muorposckuit JI.M. DnekTpuyeckre MaluHbL. Y4ue0. Ui yYaluxcsi S3HEPreTHYeCKUX
TexHUKyMOB. — JI.: Dueprus, 1975.— 504 c.

10. Kocrenko M.IL. u ITmorpoBckuit JIL.M. Dnexkrpuueckue MamiuHbl. YYeOHUK IS
BBICIINX TEXHUYECKUX YICOHBIX 3aBEACHUH, B IBYX yacTsax .— M.-JI.: Dueprus, 1965,



q.1.—¢.383,4l1.—c.704.
11. Karqman M.M. COopHUK 3a1a4 110 dJIEKTpuIecKuM MaruHaM: Yueo. [Tocodue ams cry .
Yupexnenuii cpen. [Ipod. O6pazoBanms - M: u3 . nentp” Axkagemus’” 2003r.-160 c.

B) MeToau4eckne yKa3aHUA:

1. UccrnenoBanue acMHXPOHHOM MamuHBI: MeToquyeckue yKa3aHUsl 110 BBIIOJHEHHIO
nabopaTopHOil pabOTHl CTYAEHTAMH OYHOM M 3a04HOW (hopM oOyuyeHus crenuaabHOCTH "I'opHOE
neno". Marautoropck: MI'TY, 2015. — 14 c.

2. UccnenoBanue yacToTHOTO mpeodpaszoparens Simens Micromaster 420: Meroandeckue
yKa3aHUs 110 BBIIIOJIHEHHIO Ja00paTOPHOM paboThl CTyIEHTaMH OYHOW U 3a049HON (hOpM 00yUdeHHUS
cnenuanbHocTh "T"opHoe nemno". Marnutoropek: MI'TY, 2015. — 14 c.

r) [Iporpammuoe odecnieuenne u UnTepHeT-pecypcebi:

IIporpammHoe o0ecrieyeHue

Haumenosanwue I10 No noroBopa CpoK nercTBUSA JIMIIEH3UU

7Zip cB0OOIHO pacmpoctpansiemoe [10 OeccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(POPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Ha3Banue kypca Ccblika

WudopmannonHas cucrema - EnuHoe OKHO noctyma K URL: htto://window.edu.ru/
MH(}OPMALIMOHHBIM pecypcam - NHp- T

IMTouckosas cucrema Axagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Hannonansnas nadopmarmonHo-ananutudeckas cuctema |URL:
— Poccwuiickwuit nnaexc Hayunoro nutuposanust (PUHL])  [https://elibrary.ru/project_risc.asp

9 MarepuajibHO-TEXHHYECKOe o0ecneyeHne JUCHUILINHBI (MOTYJIsT)

MarepuanbHO-TEXHHUECKOE 0OecrieueHe TUCIIUITIIMHbBI BKII0YaeT:

Y4eOHbIe ayJUTOPUH [T IPOBEICHUS 3aHITHH

- MyJIbTUMEIMIHBIC CPEICTBA XPAHEHUS, TTepeIau 1 MPeICTaBICHIS HH(OPMAIIHH.

VYyeOHble ayJUTOPUH JUIS TPOBEACHUS 3aHATHH JJIs1 IPOBEIECHUS IPAKTUUECKUX 3aHATHIA:

- MyJIbTUMEIMAHBIC CPEJICTBA XPAHEHUSI, TIEPEIavH U IIPEICTABICHUS HHPOPMAIINH;

- 10CKa, MYJIbTUMEIUHHBIN IPOEKTOP, IKPaH.

VY4eOHble ayAUTOPUU ISl TIPOBEICHHS TPYIIIOBBIX M HHIWBHYaIbHBIX KOHCYJIBTAIUH,
TEKYILETro KOHTPOJIS U TPOMEKYTOUHOM aTTecTaluu

- MyJIbTUMEIMHHBIC CPEJICTBA XPAHEHUSI, TIEPEIavH U IPEICTABICHUS HHPOPMAIINH;

- 10CKa, MYJIbTUMEIUHHBIN IPOEKTOP, IKPaH.

[Tomerienus U1 caMOCTOSITENBHOM PabOTHI 00YJAIOIIUXCS:

- IepcoHaJIbHbIe KOMIbIOTEPHI ¢ TakeToM MS Office, BBIX010M B HHTEPHET U C JOCTYIIOM B
AIIEKTPOHHYIO 00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenust A XpaHEHUST UM NPOPHUIAKTHUECKOTOo  OOCTY)XKMBAaHUS — y4eOHOTO
000pyIOBaHUS:

- CTeJUTaXH JJIsl XpaHEHUs y4eOHO-HArSIIHBIX TOCOOUH 1 y4eOHO-MEeTOINYECKOM
JTOKYyMEHTAIHH.

Jlabopatopnsiii crenn FESTO


http://window.edu.ru/

Ipuaoxenne 1

6 YueOHO-MeTOqHYeCKOE 00eceyeHre CAaMOCTOSITeIbHON padoThl 00y4a0 M XCSA

[To aucturuinHe «DISKTPUUECKHE MALTMHBD TPEIYCMOTPEHA ayAUTOPHAS M BHEAYIUTOPHAsI CAMOCTOSITEIbHAS
paboTa 00yJaronuxcs.

CamocrosTenbHas paboTa 10 OCBOCHHUIO AUCIUILTUHBI HEOOXO0IMMa IS yIiIyOJIeHHOTO U3YYeHHUs MaTepuaa
Kkypca. CamocTosTenbHas paboTa CTYACHTOB PerIaMeHTUpYeTCs TpadukaMu yueOHOro mporecca u
CaMOCTOSITENIbHOM paOOTHI.

CaMocTrosTeIbHas pa60Ta CTYACHTOB COCTOUT U3 CIICAYIOIINX B3aUMOCBA3aAHHBIX JacTew:

1) U3yueHue TeOpeTUIECKOro Matepuaia B popme:

e (CaMocCTOATENbHOE U3yUEHNE YUEOHON U Hay4yHO JTUTEPATyphl 10 TEME

e [louck gonomHUTENBHON HHOpMAaIH 10 TeMe (paboTa ¢ OubIHoTrpaduUEeCKUM MaTepruataMu, ¢
JIeKTpOHHBIMU OubaroTekamu U DOP, nHpOpMaLlMOHHO-KOMMYHUKAIIMOHHBIE ceTu HTepHeT).

OcTtaroyHble 3HaHUS ONPEIEIIAIOTCS pe3yabTaTaMu clauu (9K3aMeHa).

2) TToaroroBka K 1a00paTOPHBIM 3aHATHAM
CamocrosiTenbHast paboTa BBIOJHIETCS CTYJICHTAMH Ha OCHOBE y4eOHO-METOIMICCKUX MAaTEPHUAJIOB

IMCUUITIMHBL, TIPUBEJICHHBIX B pazjene 7.
ITpumepovt npakmuyeckux 3a0anuil 0714 RPOMEICYMOUHOI ammecmayuu
ManuHbI NOCTOSIHHOTO TOKA

41. HaiiTi nosie3Hyro MOIIHOCTb U AyieKTpoMarHuTHIH ~ MoMeHT ['TIT mapannensHoro Bo30yxaeHus, eciu
n3BecTtHo, 4yTo: RB=220 OM; U=220B; Ra=0,09 Om; Ea=230 B; n=1500 06/MuH.

42. HaiiTn MOMEHT Ha BaJTy dJIeKTpoaBurarelisi M, eciim u3BectHo uro: Mo=1,25Hm; Cm=50;  ®=0,015B06;
Ia=30 A.

43. HaiiTu 37eKTpOMarHUTHYIO MOITHOCTh PaM, anekTpomarauTHbiif MoMeHT M, npotuBo-3/C Ea JIIIT mpu:
U=220 B, Ia=40A, n=2000 06/muH, p=4, N=600, a=2, ©=0,01 B6

44. Haiitu mamuaHy0 nocrosiHHyo A1 J[C (Ce) reHepaTopa NOCTOSSHHOTO TOKa, eciiu n3BecTHo: ®=0,015
B6; n=1500 06/mun;U=220B; Ia=20 A; Ra=0,09 Om.

45. Haiftt MoMeHT M3 Ha BajTy IBUTATENs TOCTOSSHHOTO TOKA IMapajuIeIbHOTO BO30YKICHHS, €CIIM U3BECTHO:
U=220B; Re=2000mMm; [a=36 A; n = 90%; n=1500 06/muH.



46. Haiiti, moTpebaseMyro U3 CETH JBUTATENIEM MTOCTOSIHHOTO TOKa, MOITHOCTB, eciii: M>=10 Hwm; 11 =89%;
n =1500 o6/MuH.

47. HaiiT myCKOBBIE TOKH U MOMEHTBI IBUTATEIISI IOCTOSTHHOTO TOKA MapaJlIeIbHOTO BO30YKICHUS TP MPSMOM
u peoctaTHoM mycke, eciim: U=220B; Ra=0,0610m; Royck = 0,20m; Cm = 50; @ = 0,015B6 (MarauTtHas
CHCTEeMa He HaCHIIeHA @ = const).

48. ITIT napamiensHOTro Bo30YKI€HUs HOMHHAIILHOW MOITHOCThI0 PHOM=75 kBT, padoraer ot cetn U=220B.
KIII nurarens npu HOMUHAJIBHON Harpy3Kke

N nom =0.89. Haiitn moaBoanuMyto K ABUraTel0 MOLIHOCTb, TOK, IOTPEOJISIEMBI JABUraTeNIeM IIpU

HOMUHAJIbHOM HArpy3Ke, CyMMapHBbI€ IIOTEPH.

49. HaiiTi mycKOBO#M TOK IIPU MPSIMOM ITyCKE JABHUTaTEINsl IOCTOSHHOTO TOKA MapauieIbHOTrO BO30YKIeHUSs, a
TaK)Ke COMPOTHUBIICHHE ITyCKOBOTO peoctara, urodsl la myck =21a Hom, ecnu: Ra=0.1 Om, U=220 B,
Ea=210B npu HOMMHAJIBLHOM pPEXUME.

50. Haiiti cxopoctn Bpamenuss JIIT mapamrensroro BO30YXKIEHMSI, €CIIU B ILIENb IOCJIEI0BATEIIbHO
00MOTKE SIKOPSI BKJIFOUUTD JOTMOJHUTEIbHOE conpoTuBiienne Rmno61=0,2 Om, ecu u3zBecTHo uTO: la HOM
=30 A; Cm=50; ®=0,015 B6; Ra=0,090mMm.

Tpanchopmartopsl

51. Tpexdasnslii Tpancpopmarop ¢ SH=25kB*A u Ulu=10 kB umeet norepu xonocroro xozxa 0,13 kBt; norepu
kopoTtkoro 3ambikanus 0,6 kBt. Onpenenuts KI1J pu cos ¢ = 0,8; cos ¢ = 1.

52. Haiitu DJIC E1;E2; koadurmenT Tpancopmariuu TpaachopmMaTopa, €CiIi H3BECTHBI CIICTYIOIINE
napametpsl: =50 I';; wl1=220B; w2=40; ®max=0,015 B6

53. Tlpu IpoBeICHUH OMBITOB XOJIOCTOTO X0JIa B KOPOTKOTO 3aMbIKaHUs 0fHO(a3HOro Tpanchopmaropa
nostydeHsl ciaeayrommue pe3ynabratbl: Po=40BT; Pk=160BT; Uln=230B; Ux=5,5%; Su=230BrT;
[o=1,2%. [lpunare R1=R2’; X1=X2’. HaiiTu mapameTpsl cXembl 3ameleHus TpancopmaTopa: Rm; Xm;
R1; X1; R2’; X2’



54. Haiitu ko3 duriment tpanchopmanun; Gpa3Hple U JMHCHHBIC U HAMIPSHKEHUS, €CITH U3BECTHBI CIICIYIOIIHNE
napametpbl: U1u=380B; U28=36B. Tpexda3usii TpaHchHOpMaTOp COCTUHEH 10 CXEME
3Be31a\TPEeyroJIbHHUK.

55. Tpexda3zublii 1ByXx0OMOTOUHBIN TpaHCHOpPMATOp UMeeT HOMUHaNbHBIE naHHble: S=320 kBA, U;,=10 kB,
U,,=525 B. Cxema coeauneHus 38e31a\TpeyroibHuK -11. MaruuTHas uaaykius B crepxuae B.=1.4 T
CeueHue cTepxkHs cepaeunnka S;=360 MM, KoaddummenT 3anonuenus cranpio K= 0.9. Onpenenuts uncio
BUTKOB OOMOTOK BBICIIETO U HU3IIETO HAMPSKEHUSI.

56. Tpexda3zubiii IByX0OMOTOUHBIN TpaHC(hHOpMATOp MMEeT HOMUHANIBHBIE naHHbie: S=320 kBA, U;,=10 kB,
U,,=525 B. Cxema coeantenus 38e31a\rpeyroibHuk -11. TToTepu X010CTOro Xo/1a COTaBIsAIoT Pxyx = 300
Brt., lo= 3%, R;1 = 0,8 Om, X; = 10M. Onpenenuts Xm.

. 2

57. Tpexdasnbiit TpanchopmaTop nmeet cedeHue crepkas  Sc=400 mm°. KoaddurmeHT 3anoaHeHus CTanbio
K=0.8; =50 I';; By = 1.4 Tor. Onpenenuts BenmumuuHy D/1C 01HOTO BUTKA OOMOTKH BBICILETO HAIPSKCHUSL.
Kakast 30114t HCIIOJIb30BaHA J1s1 M3OJISIIIMH TUIACTHH MarHUTOIIPOBOIA.

58. OmHo(ha3HbI IBYXCTEPKHEBOW TpaHCHOPMATOP UMEET YMCIIO BUTKOB NepBUYHON 00MOoTKH W 1= 400. Ero
TOK Xo0JiocToro xozaa ;=5 A . Beicota crepyxHst marHHUTONpPOoBOoAa he = 50cM, a nnmuHHA spMma 60 cM.
OnpenenuTh HAPSHKEHHOCTh MAarHUTHOTO TIOJISL B CTEPIKHE.

59. Tpexda3zHblii TByX0OMOTOUHBIN TpaHCHOPMATOpP pabOTaEeT BXOJIOCTYIO.

lo=4A,; X;= 0.8 Om; R1= 0.2 OM; Ry= 2 Om; X;n= 40 Om. OnipeieiiTh MoJTHOE CONTPOTUBIICHHE
XOJIOCTOTO X0J1a, COS(P,, IIOTEPU XOJIOCTOTO XO/1a.

60. OgHoda3HbIi 0OJHOCTEPKHEBOI TpaHC(HOPMATOP B PEKUME XOJIOCTOr0 X0/1a UIMEET Ha 3a)KMMax BTOPUYHON
oomotku Uz = 0.4xB. Hucno ButkoBW = 400 Kakoe ceduenue crepxHs uMeeT TpaHchopMaTop, €Cliu
VHIYKIUS B CTEPIKHE 1,5 Tn. KoadduumeHt 3anonHeHus CTaabio BHIOPATh CAMOCTOSITENBHO.

ACHHXpOHHLle MalIUuHbI

61. Tpexdasznubrii A/l umeer HomMuHanIbHBIE naHHbie: Py =5.5 kBT1; U, =380B; Nu = 82%; cxema
obmotku - Y. IIpu Harpyske P, = 0.8P;  aBurarenb uMeeT  Myax =1.05 ny 1 padotaet ¢ cose = 0.79 npu
s = 2%. OnpenenuTh MOCTOSHHBIC IOTEPH B ABUratelne, Ry 1 MOMeHT Ha Bany aBurateins (My)



62. Onpenenuts DJIC, HaBeneHuyro B daze cratropa AJl, pasnyro DJIC B 00MOTKE HEMOABUKHOTO H
Bpamarorerocs poropa u eciu: W1=210, f;=50 I'i, ®=0,01B6, na=1460 06/mun, W,=0,5p, K06,=0,93,
KO62:1.

63. ACHHXPOHHBII JBUTATENh UMEET Cleayromue napamerpsl: P =22 kBT, 1 =91% , Mn/ Mu =1,9, su = 0,04;
2p = 2. OnpenenuTh: TOTPEOISIEMYIO MOIIIHOCTE P1,  HOMHUHAaJIBHBII MOMEHT MH; myckoBoi M.

64. Acunxponsnslii apuraresb PE=11 kBT umeer Mu=30 Hwm. [Ipn HOMUHATBHOM HanpsbKeHUH ceTH MM /
Mu=2,2. OcraHeTcs Jiu IBUTaTe)Ib B paboTe, eciu HanpspkeHue cetu causutes 10 U=0,6 UH, a MOMeHT
COTMPOTHUBIICHUS Ha Bajly MalllMHbI OyaeT paBeH Mc=28 Hwm.

65. OnpenenuTh HOMHHAIBHYIO MOIIIHOCTh aCHHXPOHHOTO JIBUTATEIISI, HOMUHAJIBLHBINA U ITyCKOBOM TOKH, €CIIH:
[E=60A; Un=380 B; cosp; = 0.82; n = 90%; In/Ia = 7A.

66. OnpenenuTh BETMYMHY J0OABOYHOTO COTMPOTUBIICHUS R, KOTOpOE HY>KHO BKIIFOUYHTH B (ha3zy potopa AJl ¢
(a3HBIM POTOPOM JUTsl YMEHBIICHUS CKOPOCTH BpalleHus ero Baia ¢ nH=970 06/MuH 10 n=680 06/MUH mpu
HOMHHAJILHOU Harpy3ke, eciii P=3; R,=0,05 Om. s A/l cripaBeiiTMBO CIISAYIONINE COOTHOIICHHE:
Ro/su=(Ro+Rx )/ s.

67. OnpenenuTs NepeMeHHbIe TOTepU B acHHXpOoHHOM asuratene PH=22xkBTt; Un=380 B; N=92%; cos9=0,83 B
HOMHHAIBHOM pekume, ecnu: R1=0,09 Owm; R’ZZ 2R1.

68. OnpenenuTh AIEKTPOMarHUTHYIO MOIIHOCTH (PaM )  moTepu B oOMoTke potopa (Ps) A, ecim: p=2;n
= 1460 o6/muH ; f1=50T'm; I’ =30 A; R’2=0,060Mm.

69. Haiit myckoBo# ¢a3Hblil Tok AJl, €Cli U3BECTHBI  CJICAYIOIIHE TapaMeTPhI:

R;=R’,= 0,6 Om; X1=X’,=1,4 Om; Ur=380 B, obmoTka ctaropa coeauHeHa mo cxeme Y.

70. Onpenenuts KI1/] acuEXpoHHOTO IBHTATENS C (ha3HBIM poTopoM, eciiu AJl moTpebisiet u3 cetu P1 = 23,3
kBT; Un=380B; cosp = 0,83; R1 = 0.08 Owm;

12°=32A; R2°=0,050Mm. Jlo6aBounsie motepu Pno6=0,005P1; marautHbie otepu Pmara=70 Br,
Pmex=40 Bt. OOMOTKH IBUTaTENA COENUHEHEI 110 cXeMe Y.



CHHXpOHHbIe MAaIlIMHBbI

71. CuaxpoHHbIH TypOoreHepaTop umeet cienyromue napamerpel: Un=10 kB; ®@asznas D/1C, co3nannas
o6MoTKOiT  Bo36yxkmenns EQ = 5120 B, Xc=0.12 Om;  f1=50Tw; (] [Ip=2; 0 = 27°. Onpenenuts
JIEKTPOMArHUTHYIO MOIIHOCTh U MOMEHT MAaIIHHBI.

72. HaiiTu 3JIeKTpOMarHuTHBIA MOMEHT, MOIITHOCTh SIBHOIIOJFOCHOTO CHHXPOHHOTO T€HEPaTopa, eClin
U1=3500B; E0p=4000B; Xd=0.70m; Xq=0.40m; [ [1p=2; 0 =30°0) [0 ;[0 f1=50 I'w,

73. CHHXpOHHBIH JIBUTATEIIh UMEET cienyronue napamerpsl PH = 630 kBT, cos@y = 0,8. CymmapHbIe
norepu MotHocTH 12 kBT. OnipeenuTh MOJHYI0 MOIHOCTh JIBUTATEIIS.

74. OnpenenuTs MOITHOCTH Ha Basly npuBoAHOro ABurarens CI', eciivi U3BECTHBI CIEAYIOUINE TapaMeTPhI:
U1=10,5kB; I1=1020A; cose =0,8; conpotuiaeaue ooMoTku craropa R1=0.080m; Re=1300m; [B=130 A;
dUm=2,2 B; koaddunment nonesnoro nekicteus Bo3oyaurens KI1/1=0,8. [Torepu B cranu cratopa
Per = 4,3 kBT; no6aBounbie morepu coctaBisaioT 0,4% OT moJie3HOM MOITHOCTH.

75. HapucoBaTrh BEKTOpPHYIO IMarpaMMy HESIBHOIIOJIOCHOTO CHHXPOHHOTO TeHepaTopa Ipu
aKTUBHO-UHYKTUBHOM XapakTepe Harpy3ku, ecinu U1=10kB; Pa=63 MBT; cos@=0.8; Xc=0.9 Om.

76. TypGorenepaTop py HOMHHATBHOI Harpyske paGoTaer ¢ yriom 0 = 30°. OnpeaenuTh neperpy304nyro
CIOCOOHOCTh FeHepaTopa.

77. OnpeeiuTh MOITHOCTH IMOTPEOIISIEMYIO0 CHHXPOHHBIM JIBUTATENIEM U3 CETH M TOK B IS poTOpa rnpu: PHOM =
500 kBT, 1 = 96,5%, cos¢ =0,9. Hanpsixkenue nutaroreii cetu Uc = 10xB.

78. CHHXPOHHBIH SIBHOIOIOCHBIH TeHepaTop padoraet ¢ Harpyskoii P = 3200 kBt; U, = 10 xkB; X4 =50 Om;
X4 =80 Om. I'eneparop notepsis1 Bo30ykaeHre. BoinaseT 11 oH U3 CHHXpOHHU3MA?

79. OnpenenuTh 9acTOTY BpAIlCHUs] CHHXPOHHOTO TeHepatopa (N), mpu: p = 2, f1 =100 I'm.

80.0Ompenenuth K03)PUIUEHT CHHXPOHU3UPYIOMIEH MOIIHOCTH (Perr) TypOoTreHeparopa,
paborarormiero ¢ yriom 0 = 900, ecii Eg =5600B; U, = 10 xB; X4 =60 Om.



6 [Ipumepsl pereHns 3a1a4

HpI/I 3HaKOMCTBE C pCHICHUEM THIIOBEIX 3a/1a4 CJICAYET IOMHHUTD, YTO KOHKPETHBIC PCHICHUA 3a/1a4, KaK IIpaBUJIO,
HC ABJIAIOTCA CAUHCTBCHHBIM, a JIMIIb CIIY>KAaT O6p3,3]_IOM IJId pCHICHUA aHAJIOTUYHBIX 3a1a4.

[Tpumep -1 (MamIMHBI TOCTOSTHHOTO TOKA)

3anayva 1.1 JIIIT mapamiensHoro Bo30yxaenus umeet napamerpsl: U = 220 B, Ea=210 B, ra=0,5 Om, n =
85%, n = 1500 06/muH. Haiitu notpebiasemyro moutHocTs P1, mone3nyro MoutHocTs P2, MOMEHT Ha Baiy
nsurarens M2.

Pewenue:
1. Haxoaum Tok sIKOps
la=U-Ea/Yr=220-210/0,5=20 A
IPUMEM ) I = Ta
2. Ilorpebisemast MOIITHOCTb
P1=U xJa=220x20=4400 Br
3. Ione3Hast MOIIHOCTB
P2=P1 xn =4400 x 0.85=3740 Br
4. MOMeHT Ha BaJTy JIBUTATEIs
M2 =9,55x P2/n=9,55 x 3740/ 1500 = 23,8 H*m

Ortser: P1 =4400 Bt; P2 =3740 Bt; M2 = 23,8 H*m

3anmava 1.2 'eHepaTop MOCTOSHHOTO TOKA HE3aBUCUMOT'O BO30YXKICHUS MOIITHOCTBIO Py =20kBT 1
HamnpspbkeaneM UnoM=230B umeeT conpoTuBieHrne 0OMOTOK B IIETIH SIKOPsI, MPHUBEIEHHOE K paboueit
TEeMIIEpaType, ) r; B reHepaTope NpUMEHEHbI d1eKTporpadutupoBannble meTku Mapku OI" (AUm=2,5B).
OnpenenuTb HOMUHATLHOE H3MEHEHHE HAMPSHKEHUS MPU cOpoce HArpy3KH.

Pemenue:
1. Tox B HOMMHAJIBHOM PEKUME
Ia Hom =Puaom / Unom = 20 x 107230 =87 A.

2.3 ]J1C reneparopa



E.=Up=UnomM + la Hom Y r + AUm =230 + 87 x 0,12 + 2,5 =243 B.
3. HoMuHanpHOE N3MEHEHUE HANPSKESHHSI PU cOpoce Harpy3Ku

AUnom = (Up — Usiom) / Uromx 100 =(243 — 230)/230x 100 = 5,65%

Otset: AUHOM = 5,65%

[Tpumep -2 (TpanchopmaTopsb)

3amaga 2.1 O6moTku Tpexda3Horo TpanchopMaropa COSTUHEHBI IO CXeMaM 3Be3za /
tpeyronsuuk; Ulnom=380 B, U2noM=36 B, Suom = 25 kB*A. Haiiti (a3upie HanpsoKeHUsI TEPBUYHON
BTOPHUYHOU 0OMOTOK, KO3 puImeHT Tpanchopmanuu, Gha3Hbie TOKH.

Pewenne:
1. ®a3Hble HanpsHKEHU
Uld = Uluom / V3 = 380/N3 =220B
U2¢ = U2Hom = 36B
2. Kosdduuuent tpanchopmanuu

k=wl/w2=Uld /U2 =220/ 36 = 6,1

3. da3Hble TOKU:
I1¢ = I2HoM = SHom / V3 x Ulrom = 2500 / V3 x 380 = 37,98 A

12¢ = I2H0M / V3 = SHom / V3 x N3 x Uluom = 2500/ 3 x 36 = 231,48 A

Otget: Ul =220B; U2¢d = 36B; k=6,1; I1d = 37,98 A; 2¢ = 231,48 A

3anava 2.2 OaHoda3Hblil IByXOOMOTOUHBIN TpaHCHOPMATOp C HOMUHAIBHBIM TOKOM BO BTOPUYHOU HEMH |oyoy
=172 A npu HOpMaJTLHOM BTOPUYHOM HarnpspkeHUH Uoyoy = 400 B umeer koo duiinent tpanchopmanuu

k = 15. MakcuMasibHOE 3HAUYCHHE MAarHUTHOW WHAYKITMH B CTepKHE Bmax = 1,5 Ti; DJIC omnoro Butka Eypy =5
B, gactora nepemennoro Toka B cetu =50 ['u. OnpeaenuTb HOMUHAIBHYIO MOITHOCTD S0y, YUCIIO BUTKOB B
00MOTKax Wi B Wo, TUIOIIAAb TOTIEPEYHOTO CEUCHHS CTEPKHS Qcr.

Pemenue:



1. MakcumanbHOE 3HaYeHHE OCHOBHOTO MAarHUTHOT'O IIOTOKA
Drmax=Eur/(4,44Fw)=5/(4,44%50%1)=0,0225 B6

2 HJ'IOH.[&,I[B IOIEPEUOro CCYCHUA CTep)KHH MAarauToIIpoBoaa
Qer=Prmaxd (Bmaxkc)=0.0225/(1.5%0.95)=0.0158 m?

3. Yucno BUTKOB BTOPUYHOM 0OMOTKH

Wo=Usyon/ (4,441 a1 )=400/(4.44x50%0.0225)=80 BuTKOB

4, Yuciio BUTKOB EPBUYHONM OOMOTKH
WwW1=W7k=80x15=1200 BUTKOB

S. [ToytHass HOMHHAIEHAS MOITHOCTH TpaHc(hopMaropa
Sion=U2u0m* Lron=400x172=68,8 kB*A

OtBeT: S;,=68,8 kB*A; w1=1200 ButKk0B; W»,=80 BuTKOB; Q.,=0.0158 M2

[Tpumep -3 (aCHHXPOHHBIC MAIITMHBI)

3amaua 3.1 TpexdazHblit aCHHXpOHHBIN JBUTATENh BKIIIOYEH B ceTh HanpspkenneM 380 B, wacroToit 50 I,
00MOTKa cTaTtopa coeluHeHa «3Be370i». CTaTuuecKuil Harpy304HbIii MOMEHT Ha Baiy asurarenst M, =180 H*m,
KT Muow = 82 %, x03ddurment momrHoctr cosl = 0.80., urcio momocoB 2p = 6, CKOIBKEHHE Syoy = 4.
OnpenenuTs MOJIE3HYI0 MOIIHOCTh IBUTATENS Pyy, TOTPEOIIIEMYIO U3 CETH MOITHOCTD P 0y, BETMUHMHY TOKA B
¢azHoii 06MoTKE cTaTopa | yow.

Pemenmue:

1. HomuHaIBHAS 9acTOTa BPACHUS

Nuow = NL1(L - Sqon) = 1000(1 - 0,04) = 960 06/MuH.
2. TTone3Hast MOIIIHOCTh IBUTATEIS

Pron = 0,105McNy;0y = 0,105 % 180 x 960 = 18 144 Br.
3. [loTpebnsiemast ABUTaTENIEM MOIIHOCTD

Pliow = Puow/ Muow =18144/0,82 =22 126 Br.

4. TToTpebnsieMblii ABUTATEIIEM TOK CTaTOpa

1140m = Plyon/ (m1UIcosel) =22 126/(3 x 220 x 0,8) =41,9 A.



OTBeET: Nyon = 960 00/MuH; Pyoy =18 144 Bt; P10 =22 126 Bt; 11,0, =419 A

3amaua 3.2 TpexdaszHplii aCHHXPOHBIHIA JBUTATE]Ib HOMUHAIBHON MOITHOCTBIO Pyoy =10 kBT BKITIOUEH B ceTh
nanpspkenueM 380 B, ¢ wacroroit S0, 00MOTKa cTaTopa coeuHEHa «3Be30i». Bparmiasich ¢ 4acToToi
Nyon—1455 00/MuH, IBUTATENH TOTPEOIISACT TOK ljy0y=32A 1ipu K03 PuIHeHTe MomHOCTH cos P1=0,85. [Tpu
paboTe B pexkrMe XOJIOCTOTO XOa IBUTATEIh TOTPeOIseT u3 ceTu MomHOCTh P1g=820 BT npu Toke 110=7,0A;
aKTUBHOE CONPOTHUBIICHHE (a3HOI 0OMOTKHM cTaTtopa npu pabdoueit remmneparype r1=0,25 Om. OnpenenuTs Bce
BU/JIBI TOTEPh ABUTATENS B PSKUME HOMUHAIBHOM HArpy3KH, IPUHSB BEIMYUHY MEXaHHUECKUX MOTEPh
Pyex=160 BT.

Pemienue:

1.DneKkTprUecKUe MOTEPH B 0OMOTKE CTATOpa B PEIKUME XOJOCTOrO X0/1a
P310:m1|210r1=3>< 7°x 0.25=37 B

2.IlocTosiHHBIE IOTEPH (CyMMa MAarHUTHBIX U MEXaHHMYECKUX MOTEPD)
PHOCT: PlO' P310:820'37:783 Bt

3.MarHuTHbIE TOTEPH
Py= Procr~ Puex=383-160=223 Br.

4. MouHocTb, HoTpediisieMas U3 CeTH P HOMUHAJILHOM Harpy3ke
Piwom = M1Uljyom cOs @1=3% 220% 32x 0.85=17952 Bt

5.CymMmapHsble noTepu
> P=Piuom = Puon =17952-15000=2952 Bt

6.KIIJ] aBurarens B HOMUHAIBHOM PEKUME
Nuow= Prom/ P1ron =15/17,95=0,83

7.IlepemenHble TOTEpU (CyMMa 3JIEKTPUYECKUX MOTEPh B OOMOTKAaX CTaTopa M poTopa M J00aBOYHBIX
MOTEPh) B HOMUHAJIBHOM PEXHME

Pnep.HOM ZZP' PnocT:2952'783:2169 Bt

8. Jlo6aBouHBIC IOTEPY B HOMUHAIILHOM PEKHME

PI[OG.HOM :01005 P]HQM :O,OOSX 17952: 90 BT

9. SHCKTqueCKHe IoTepu B O6MOTKe CTaTopa B HOMUHAJIIbHOM PCKHUME
- 2 2
PalHOM— mql Lronl1=3 X 32°% 0.25=768 Bt

10. DnexTpuyeckre NOTepu B 0OOMOTKE pOTOpa B HOMHUHAJIBHOM PEXUME

P32H0M = Pnep.HOM - P31H0M - PI[O6.HOM =2169-768-90=1311 Br

OT1BeT: Py1yon =768 BT; Pyoyon =1311 BT; Py= 223 BT Pyognon = 90 BT



ITpumep -4 (cHHXPOHHBIE MAILIUHBI)

3amaua 4.1 CuaxpoHHbIA renepaTop umeeT napameTpsl: N1 =n2 = 300 06/muH, f1 = 50T"u. CkoabKo
II0JIFOCOB UMEET MallInHa?

Pemenue:

VYTi0Bast CKOPOCTh BpallleHUs
o=2nxn/60=2x3,14 x 300/ 60 =31,4 06/Mun
KonnyecTBo nomrocos

p=2nxfl/ow=2x3,14x50/31,4=10

Otser: p = 10

3anaua 4.2 Tpex¢azHblit CHHXPOHHBIN IBUraTeIb HOMUHAIBHON MOIHOCTBIO Pyoy =500 kBT, uncio nomocon
2p=12, KIT/I Nyou =93,7% ; kpaTHOCTH —1yCKOBOTO TOKA I/ l10,=5,2A, TiyckoBOT0 MOMeHTa My/My0n=1,0;
MaKCUMaJIbHOTO CHHXPOHHOTO MOMEHTa Mmax/Myon=1,9, aCHHXpOHHOTO MOMEHTA MPU CKOJIbXKEHUU S=5%
(MOMEHT BX0J1a B CHHXPOHU3M) M 500/ M y10=1,3; coemuuenne 0OMOTOK cTaTopa «3Be3/10i1». OnpeaenuTh:
YacTOTY BpalleHWs,, HOMUHAJIbHBIM U ITYCKOBOM TOKHU B IIE€NM CTATOPa, HOMUHAIBHBIN, MAKCUMAJIbHBIN
CHHXPOHHBIH, TyCKOBOW MOMEHTHI M aCHHXPOHHBIA MOMEHT BXO/[a B CHHXPOHH3M (1ipu S = 5%).

Hanpsokenne nutaromeid cetn Uc = 10 kB npu wacrote 50 ', koaddunmenT montHocTH cospl = 0,8.

Pemenue

1. Yacrora Bparenus

nl=60f/p = 60 x 50/6 = 500 06/MuH.

2. ITotpebiisiemast [BUTATEIIEM MOIIIHOCTD B PEKMME HOMUHAIBHOM Harpy3Ku
P1rom = PHoM/muOM = 500/0,937 = 534 xBrT.

3. Tok B 1ienu craropa B pekUMe HOMHUHAJIBLHON HAarpy3Ku

I1rom = Plrom /(V3Ulcose1)) = 534/(1.73 x 10 x 0.8) = 39A.



4.ITyckoBO# TOK B IIETIH CTaTopa

I = I1rom (In/laom) = 39 x 5,2 = 203A.

5. MoMeHT Ha Baly IBUraTelis B peKUME HOMUHAIIbHOM HAarpy3Ku

Msom = 9,55Paom/nl = 9,55 x 500 x 10%/500 = 9550 H*wm.

6. MakcuManbHbIH (CHHXPOHHBIH) MOMEHT

Mmax = Msnom (Mmax/Mnom) = 9550 x 1,9 = 18 145 H*m.

7. ITyckoBOM MOMEHT

Mn = Muom(Mn/Muom) = 9550 x 1,0 = 9550 H*wm.

8. MoMeHT Bx0/1a B CHHXPOHHU3M (ACHHXPOHHBII MOMEHT NP CKOJIbKEHUH 5%)

M5% = Muom(M5%/Muom) = 9550 x 1,3 =12 415 H*wm.

Otset: N1 =500 06/mun; I1aom = 39A; It = 203A; Muom = 9550 H*wm; Mmax = 18 145 H*m; Mn =
9550 H*m; M5% =12 415 H*m

Ipuioxenne 2

7 OIeHOYHbIE CPEICTBA IS IPOBEAEHUA IPOMEKYTOUYHOM aTTECTAIUN

MpomMeXKyTouHan aTTecTaums UMeeT LeNbio ONpPeaennTb CTeNeHb A0CTUXEHMA 3an1aHNPOBaHHbIX
pe3ynbTaToB 06y4eHMA No AncumnianHe (Moayto) 3a nepuoa obydeHna u NpoBoAUTCA B popmMe 3K3ameHa.

a) I'InaHMpyeMble pe3ynbtaTtbl OGy‘-IeHMH n oueHoO4YHble cpeacTea AgnAa nposeaeHuUA npomemy'roql-loﬁ

aTTecTauyum:
Hoa MHOMKaTOp AOCTUNKEHUSA
OueHouHble cpeacTsa
WHAMKaTOpa KOMMNUTEHLUK

OlMK-18: CnocobeH y4yacTBOBaTb B UCC/EA0BaHUAX 06bEKTOB NPodeccMOHaNIbHOM AeATENIbHOCTU U UX
CTPYKTYPHbIX 9/1€MEHTOB

OrnK-18.1 Ocywecteaset TeopeTnyecKkme BOMPOCH! K 3K3aMeHy (nepeyeHb BONPOCoB




Koz NHOMKaTop AOCTUKEHUSA

OueHouHble cpeacTea

WHAMKATOPA KOMMUTEHUNN

CUCTEMATM3ALMIO UCXOLHbIX npueeneH B pasaene 7
JaHHbIX 06 06beKTe
nccnenoBaHus

OlK-18.2 Ncnonb3yeT meTogmyeckue

OCHOBbI BbINONHEHMA Hay4HbIX | [IpakTrdeckue 3amanus 1Jis dk3aMeHa (IPUMEpHBIN TiepeueHb
nccnenoBaHMn n 06paboTKm 3a/laHuil IPUBCJICH B paszele 7/,

UX pe3yNbTaTos.

6) I'Iopnp,ox nposeaeHuA I'IpOME)KyTO'-IHOﬁ aTtrectaynun, nokasarenm n Kputepmum oueHnBaHuA:

MpomeKyToyHas aTTectauma No AUCUUNAMHE «DNEKTPUUYECKME MALLMHBI» BKAKOYAET TEOPETUUYECKME BOMPOCHI,
NO3BO/IAIOLLME OLLEHUTb YPOBEHb YCBOEHUSA 00YyYaoWMMMNCA 3HAHWUI, U NPAKTUYECKME 3a4aHNSA, BbiSBAAIOLWME
cTeneHb cGOPMUPOBAHHOCTM YMEHWM U BAaAEHUIA, MPOBOAMTCA B POpME IK3aMeHa.

MNMokasatenu m Kputepuun oueHnBaHUA IK3aMeHa:

— Ha OLLEHKY «OTANYHOY (5 6annoB) — obyyatowmiica AEMOHCTPUPYET BbICOKUI ypoBEHb CHOPMMUPOBAHHOCTH
KOMMETEeHL M, BCECTOPOHHEE, CUCTEMATUYECKOE U ITyBOoKoe 3HaHWe y4yebHOoro matepuana, ceoboaHo
BbINOMIHAET NPaKTUYECKMe 3aaHnA, CBOBOAHO onepupyeT 3HAHUAMMU, YMEHUAMM, NPUMEHSET UX B CUTyaLLUAX
MOBbIWEHHOWM C/I0XKHOCTW.

— Ha OUEHKY «xopowo» (4 6anna) — obyyaoLWKNca 4EMOHCTPUPYET CPEAHMIN YPOBEHb CHOPMUPOBAHHOCTH
KOMMETEHLUMIN: OCHOBHbIE 3HAHWUA, YMEHNSA OCBOEHbI, HO I0MYCKAOTCA HE3HAUYMUTE/IbHbIE OLUMOKU, HETOYHOCTH,
3aTPYAHEHUS NPU aHANUTUYECKMX ONepaunsax, NepeHoce 3HaHUM U YMEHUI Ha HOBble, HeCTaH4apTHbIe
cUTyaumu.

— Ha OLEHKY «yaoBaeTBopUTenbHO» (3 6anna) — obyyatowminca 4EMOHCTPUPYET NOPOroBbliA YPOBEHb
chOPMUPOBAHHOCTM KOMMNETEHLWNI: B XOA4E KOHTPO/IbHbIX MEPONPUATUI AONYCKAOTCA OLNMOKK, NpoABaaeTcA
OTCYTCTBME OTAE/IbHbIX 3HAHWUW, YMEHUMW, HAaBbIKOB, 0OYYatOWMIACA UCMbITbIBAET 3HAUMUTE/bHbIE 3aTPYAHEHUA
npy oNepmMpoBaHNMN 3HAHUAMWU U YMEHUAMM MPU UX NEPEHOCE HA HOBbIe CUTYaLLUN.

— Ha OLUEHKY «HeyA0BAeTBOPUTENbHOY» (2 6anna) — obyyatowmiica AeMOHCTPUPYET 3HaHUA He 6onee 20%
TEOPETUYECKOrO MaTepurana, AOMNYCKAeT CyLLEeCTBEHHbIE OWMNOKMN, HE MOMKET NOKA3aTb MHTENNEKTYAIbHbIE
HaBblKM peLleHna NPoCTbIX 334au.

— Ha OLEHKY «HeyA0BnAeTBOpUTENbHOY» (1 6ann) — obyyatowmiica He MOXKET NOKa3aTb 3HAHWUA Ha YPOBHE
BOCMPOU3BEAEHNA N 0OBACHEHNA MHPOPMALMM, HE MOXKET MOKa3aTb MHTENNEKTYa lbHble HaBbIKW pelleHun
NPOCTbIX 3a4au.




[na npoBeAeHMA KOHTPONA 3HAHWUI, YMEHWUI U HaBbIKOB CTYAEHTOB NO AUCLUNIMHE
pa3paboTaHbi:

— TeopeTnyeckme Bonpocbl 414 CAMOKOHTPONA NPU NOATrOTOBKE K 3K3aMeEHY,

1. NMpuHUMN PaboTbl 3NEKTPUYECKUX MALLMH U €70 peanunsauma B reHepaTopax NOCTOAHHOTrO
ToKa (FMT).

2. anHLI,MI'I pa60TbI INEKTPUHECKUNX MaLLNH N ero peannsaumna B 4snratenAax noCToAHHONO TOKa

(anT).

3. TpeAacTtaBUTb 3CKU3HbIN NOMEPEYHbIM pa3pe3 MallMHbl NOCTOsIHHOTO ToKa (MIMT) ¢
nepeyHem BCEX ee COCTABHbIX 3/1EMEHTOB U 06bACHEHMEM MX PYHKUMOHANbHOIO
Ha3HayeHus.

4. KommyTtauma. Kak Bbl noHMMaeTe ee CylHOCTb? MPUYNHbI BOSHUKHOBEHUA  UCKPEHUSA
Nno KONNEKTOpY.

5. Peakuus skops. CywHocTb ABneHua. CywecTtsyeT in pexkum pabotsl MIMNT npmn KoTopom
peakuma skopa OTCYTCTBYET?

6. Cnocobbl perynMpoBaHma 4YacToTbl BpaweHma  ONT.

7. Mouemy y ANT napannenbHoro Bo3byXaeHusA, KoTopbi paboTaeT ¢ M. = const., npu
YMEHbLIEeHMN OCHOBHOIO MAarHMTHOrO NMOTOKA YacTOTa BpalLeHWA BO3pacTaeT
(paccmoTpeTtb ¢pM3nKy npouecca).

8. Nouemy ANT nocnenoBaTeIbHOrO BO30YKAEHNSA MOXKET MATU B «pa3Hocy. O6bACHUTE
dun3KnKy npouecca.

9. Motepwun B MIT. Ychosua makcnmyma K.

10.YT10 BbIrOgHEE, YCKOPEHHAA UKW 3aMeIeHHAs KOMMYTauUna?

TpaHcpopmaTopbl
11. NpunHumn paboTbl TpaHCPOPMaATOpPa M KaK OH peanunsyeTca B TpaHChopmaTope.
12. Moyemy npu Harpyske TpaHchopmaTopa ero TOK B NepBMYHON 0OMOTKe pacTeT?

13. Moyemy B ogHOda3HOM TpaHcPopmaTope TOK NEPBUYHOM OOMOTKU UMeEET 3-10 raPMOHMUKY,
a BO BTOPUYHOM 0OMOTKe OHa OTCYTCTBYeT?

14. Noyemy y 60nbwIMHCTBA TPexdazHbIX TPAaHCPOPMaATOPOB OAHA M3 OOMOTOK
COeANHAETCA B TPEYTO/IbHUK?



15.

16.

17

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

KaKk onpeaenuTb Hayana U KoHLbl 06MOTOK TpexdasHbix TpaHchopmaTopoB?

MpuBeaeHHbIN TpaHchopmaTop. Llenb npeobpasoBaHumi.

. ONbIT KOPOTKOro 3aMblKaHuA (K.3.). 3auem ero nposogAat? Nouemy Uy  gaetcs Ha

3aBO/CKOM BUpPKe Kaxaoro TpaHchopmaTtopa?
3a4eM HyXKHbl CXeMbl 3aMeLLeHNA  TpaHcPopmaTopoB?
MarHuTHble cuctembl TpexdpasHbIX TPAaHCHOPMATOPOB.

YcnoBua BKAOYEHUA TPAaHCPOPMATOPOB Ha NapannenbHyto pabory.

ACVIHXpOHHbIe MallUHbI

MOoKeT M POTOP AaCMHXPOHHOTO Auratens (Al) BpawaTbCA  CUHXPOHHO C
BPALLAOLLMMCA MAarHUTHbIM MOAEM.

O6BACHUTb KOHCTPYKLMIO KOPOTKO3aMKHYTOro 1 ¢pasHoro potopos A/
MpuHuMn pabotbl ALl . Peannsaumna npuHumna s AL.

N3 KaKMX y4aCTKOB COCTOUT MarHUTHas LLenb aCMHXPOHHOM MallmMHbl. KakoBa Lenb pacyeTa
MarHuTHOM uenn?

B yem cxo4CTBO U B YUemM pasnnume mexay ALl u TpaHchopmaTopom.

O6bACHUTE, NoYeMy C POCTOM HarpysKu Ha Bany ALl yBennumBaeTcs TOK B cTatope (pusumka
npouecca).

B uem cywHocTb adpPeKTa BbITECHEHMA TOKA. [Toyemy OH BO3HMKAET npu nycke ALl n
NPaKTUYECKM NcHe3aeT NPU YCTaHOBUBLUEMCA pPeXUMe.

Pexxnmbl pa6OTbI aCMHXpOHHOVI MaLWMHbI. [TOACHUTE 3TO HA 3CKMU3aX, MOKA3bIBAOLMX
HanpasaeHUA ycmnmﬁ, Cco34aBaeMblX MAarHATHbIMU NMNONAMMU.

OnpeaeneHve Hayana v KOHLOB $asHbIXx 0OMOTOK cTaTopa. MOACHUTE HA 3CKM3AX CYLLHOCTb
NPOMCXOAALLMX MPU ITOM 3NEKTPOMATHUTHbIX NPOLLECCOB.

T-obpasHan cxema 3amelleHns ALl. Ee oTaMuyme oT  COOTBETCTBYIOLLEN CXEMDbI
TpaHcdopmaTopa.

CMHXpOHHbIe MallUHbI

Peakumna akopa. Ponb peakymm AKopA B CUHXPOHHOMN MalUMHe.



32.

33.

34.

35.

36.

37.

38.

39.

40.

MpuHUMN PaboTbl CUHXPOHHbLIX MaLMH. Peanmsaumns NnpuHUMNE B CUHXPOHHOM
reHepaTope.

MpuHLMN PaboTbl CUHXPOHHbIX MalnH (CM). Peannsauma NpuHLMNG B CUHXPOHHOM
AsuraTene.

Bunapbl notepb B CM. Ycnosma makcnmyma Kz,

U- o6pasHbie Kpusble CI. MoAcHUTb PU3MKY npouecca.

JocTtonHcteBa n HepocTaTkn CL no cpasHeHuto ¢ AL

Ycnosus BkntodeHua CI Ha napannenbHyto paboTty. Yem oHM 06ycnoBaeHbI.

CpaBHUTENbHbIM aHANN3 KOHCTPYKLMKN ABHOMOMKOCHBIX M HEABHOMNOOCHbIX CM. dnemeHTbl
KOHCTPYKUMIA. MPUUNHBI pasnunums.

Yrabl ¢, Y, 0 B CUHXPOHHbIX MaLLMHaX. YTO OHM BbIpaXKaloT, NpeesibHble 3HaYeHua. YTo
NPOUCXOANT B MaLUMHE, Koraa Yr/ibl NPeBbIWAtoT NpeaeibHble 3HaYeHuA.

KaK M3MEHMUTb aKTUBHYIO U PeaKTUBHYH MoLHOCTb Cl, paboTatoLiero napannenbHo ¢ CeTbio
1 B aBTOHOMHOM peXume.



