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[To nampaBniennto noAroToBku 13.04.02 DnekTposHepreTuka 1 3JIEeKTPOTEXHHUKA
Maructepckas nporpamMmma: «MeTo bl UCCIEA0OBAHUS U MOICIIMPOBAHUS POLIECCOB
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Pa3paboTuuk:

JloneHt
Kadeapbl AIEKTPOMEXaHUKU Ky3nenos H.H.

DOC paccMOTpeH 1 0100peH Ha 3acenannu Kadeapbl IMEKTPOMEXaHUKH
Or « » 2025 T.

3aBenyrommii kadeapon SkoBenko B.B.

Jlyranck — 2025 r.



KoMmieKT 011eHOYHBIX MaTEPHAJIOB 110 TUCHMUILJIMHE
«MeToabl H3rOTOBJICHUS 3.]'IeKTp0060pyIlOBaHI/IH»

3aHaHHH 3aKPLITOI'0 THIIA

3anaHne 3aKPbITOT0 THUIIA HA Bblﬁop NMPpaBUJIbHOI'0 0TBETA

Buvibepume ooun npasunvbuwiii omeem:

1. ConpoTuBIIeHHE 3a3EMJISIIOIIETO YCTPOUCTBA TOJKHO OBITH:
A) 6oiee 4 Owm;

b) 50 Owm;

B) ue 6omee 4 Om.

I') 25 Owm;

[IpaBuibHBIN OTBET: A

Kommerenmmu (naaukaropsi): 11K-3

2. JInst m3MepeHust Cujibl Toka 0e3 pa3pbiBa IeNH MpeaHa3HAYCHBI
A) TpaHcpopMaTopsl TOKA;

b) npubops! 271€KTPOIMHAMUYECKONW CUCTEMBI;

B) amMmnepMeTpbl MArHUTORJIEKTPUUECKON CUCTEMBI.

I') anexTpou3sMepuTENbHbBIE KIICUIH;

[IpaBunbsslii oTBET: I’

Kommnerenmu (nuaukaropsi): 11K-3

3. BeiOpaTe amamazoH YMcia BKIIOYEHHH W OTKIOUEHHM TIpH padoTe
KOHTaKTOPOB:

A) 0 no 1000 B yac;

b) ot 30 o 3600 B yac;

B) 10 10 2000 B yac.

I') 50 no 1000 B yac;

[IpaBuinbHbIM OTBET: b

Komnerenuuu (uaaukaropsi): [TK-3

4. CpoicTBO 000pYIOBaHUS BBINOMHATh 3aJaHHbIE (YHKIHUHU, COXpPaHSS
AKCILTyaTallMOHHbBIE TOKA3aTeN B YCTAHOBIICHHBIX Mpeeiax, Ha3bIBACTC:

A) pEMOHTONIPUTOJTHOCTb;

b) HaneKHOCTH;

B) npenenbHOE COCTOSIHUE.

I') mapaboTtka,

IIpaBuibHBIN OTBET: b

Komnerenuun (uuaukaropsi): [TK-3

5. [lytem uzmepenus kosdduimenta Tpanchopmanuu BeISBISIOT:



A) COOTBETCTBUC ITACIIOPTHBIM JaHHBIM;

b) HenpasunsHOe noacoenunenue orsoaos PITH;

B) HenpaBunpHas ycrtanoBka npusoaa [1bB.
I') Bce OTBETHI BEPHBI;

IIpaBunbHBIM OTBET: '

Kommerenmmu (naaukaropsi): [1K-3

6. BeiOpath, pu KakoM HANpPsHKEHUHW METaOMMETpa MPOBEPSIETCS] COCTOSTHUE
U30JISIUU

AIEKTPOMATHUTHOM KaTYIIIKH:

A) nanpspkenne 100 B;

b) 1000 B;

B) 500 B;

I') 220 B.

[IpaBuibHBIM OTBET: b
Kommerenmmu (naaukaropsl): 11K-3

7. OueHutb, TMpPU KAKOM  BEIUYUHE

3HCKTpOMaFHHTHOﬁ KaTylIKHU IIJIaBUTCA:

A) 0,5 Mowm;

b) 0,06 Mowm;

B) 0,05 Mow;

I') 0,03 Mowm.

[IpaBuibHBIN OTBET: A
Komnerenuu (nuaukaropsi): [1K-3

COIIPOTHUBJICHUSA

33I[3Hl/lﬂ 3aKPbITOI'0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUA

Yemanosume npasujibHoe coomeemcmeue

N3OJIALASA

KCZO!COOM)/ dJleMernmy Jjieeoco Cm0ﬂ67/;a coomeemcmeyem moJlIbKoO O0O0UH
dJleMeHN npasoco Cm0]1614a

1. YcraHoBHTE COOTBETCTBHE MCXKIY CBIPBEM U €0 OITMCAHUECM.

1)

2)

[lepBuuHoe A) mpeamer, Ha KOTOpPHIA BHEPBbIE OBLI 3aTpayeH TPY.

CBhIpbE (Hanpumep, B METAUIypruuM — pyaAbl, B OyMaKHOU
MPOMBIIUIEHHOCTH — LEJUII0JIO3a, B KEPaMHYECKOM
MPOU3BOJICTBE — IJIMHA, JIJIS JKEeJIe300€TOHHBIX U3eIIUN
— CTajbHasg apMarypa u T.1.)

Bropuunoe b) orxomel mpou3BoacTBa, (PUIMUECKH WIM MOPAIBHO

CBIpbE yCTapeBILNe peIMeThl  Tpyaa, NOJIJIEXKAIINE
nepepabotke. CpIpbe B MpoIecce MPOU3BOACTBA
oOpa3yeT  BEUIECTBEHHYIO  OCHOBY,  «TJIABHYIO

CyOCTaHIINIO» TOTOBOTO MPOIyKTa WM Moy padbpukaTa



3) Ilonydabpukar B) mnpoaykT Tpynaa, NPOMIEAIIANA OJHY HIM HECKOJIBKO
cTanuit 00pabOTKU WM MPUTOIHBINA IS U3TOTOBJICHUS
U3 HEro rotoBoil mpoxykiuu. [losTomy nmomydabpukar
HEPEJKO BBICTYMAET B KAayeCTBE T'OTOBOW MPOAYKIIHU.
[Tonydabpukar OFHOTO TPEANPHUSATHS MOXKET OBITh
NpEJCTaBICH B KaueCTBE TOTOBOM MPOIYKIUH IJis
JPYTOTO.

[IpaBUIIBHBIN OTBET

1

2 3

A

b B

Kommerenmmu (naaukaropsi): [1K-3

2. YcTaHOBUTE COOTBETCTBHE MCKIAY MCTOOAOM O6pa6OTKI/I MCTalllla U €To

XapaKTepUCTUKOM:

1) Dnekrpuueckuii A)
METOJ

2) AHOmHO- b)
MeXaHU4eCKast
00paboTka

3) Dnekrpoxummuueckas B)
00paboTka

[IpaBuIbHBIN OTBET:

JNIEKTPUYECKasi  JHEprusi  mpeodpasyercs B
TEIUIOBYIO, XMMHYECKYIO U APYTHE BUJIbI DHEPIHUH,
YYaCTBYIOIIME HEMOCPEICTBEHHO B IPOIECCE
yIaJeHUs 33aHHOTO CJIOSI.
OCHOBaHa Ha 3aKOHAX aHOJIHOTO PACTBOPCHUS
MeTaJUIa IPU DIIEKTPOIIH3E.

codeTaeT AJIEKTPOTEPMUUYECKHUE u
AJIEKTPOMEXAHUYECKUE TIPOIECChl M 3aHUMAeT
MPOMEKYTOUHOE MECTO MEKTY

QJICKTPOXUMHNYCCKHUM " SJICKTPOIPO3NOHHBIM
METOdaMHU

1

2 3

A

B b

Komnerenuuu (unaukaropst): [TK-3

3ajanue  3aKpPLITOrO
MOCJIe10BaATEILHOCTH

THIIA Ha YCTAHOBJICHHUSA HpaBHﬂbHOﬁ

Yemanosume npaesuilbHyro Nnocie008amelbHOCb.
Sanuwume npasuiloHyro nocie008amelbHOCb 6yl<6‘ cjlleea Hanpaeo

1. ITopsatok MPOU3BOACTBA IIEKTPOOOOPYIOBAHUS BKIIOYAET HECKOJIBKO

3TAIlOB.

A) ITpoBepka npoekTa, IPOEKTUPOBAHKUE U 3aKyIIKa KOMIUIEKTYOILIMX

b) CmeTHblil pacuér



B) C6opka

I') [Ipuémka.

[IpaBunbHsiil oTBET: b, A, B, I
Komnerenmmu (uaaukaropsi): [1K-3

3ajannsi OTKPHITOrO THIIA

3anaHne OTKPLITOI'0 TUIIA HA NOMMOJITHEHUE

Hanuwume nponyuieHroe Cjioeo (Cﬂoeocouemaﬂue)

1. BxitoueHue nepBUYHON OOMOTKHU TpaHchopMaTopa Mol HaNpsKEHUe Mpu
Pa30MKHYTON BTOPUYHOM OOMOTKE HA3bIBAIOT OTIBIT

[IpaBUIIBHBIN OTBET: XOJIOCTOTO X014,

Kommerennmu (naaukaropsi): [1K-3

2. Kowmmiekc paboT, BKIIOYAIOMIMNA yCTAaHOBKY IIPHOOPOB, IPOKIAIKY
AIEKTPUYECKUX TTPOBOJOK MEXKIY HUMH HA3bIBACTCS

[IpaBUIBHBIN OTBET: MOHTAX.

Kommnerenmu (nuaukaropsi): [1K-3

3. CBoiicTBO 000pYyIOBaHUS BBHIMOIHITH 3aJaHHbIE (DYHKIIMHU, COXPaHSISI
HKCIUTyaTallMOHHBIE TIOKa3aTelid B YCTAHOBJIEHHBIX IIpe/esiaX, Ha3bIBAeTCs

[IpaBunbHBIN OTBET: HAAEKHOCTD.
Kommerennmu (naaukaropsl): [1K-3

4. OnpenenieHre BBIBOJIOB JIEKTPOOOOPY0BaHUS, COOTBETCTBYIONIUX (hazam
MUTAIOIIETO HAMPSKEHHU S, HA3bIBACTCS

[IpaBunbHBIN OTBET: PazupOBKA.

Kommnerenmuu (naaukaropsi): [1K-3

5. Tpanchopmarop cuuTaeTcs BbIIEPKABILIUM UCIBITAHUE TTOBBIIIIEHHBIM
HaNpsDKEHUEM, €CITU B MPOIIECCe UCIIBITaHUs He HaOII0AalI0Ch

[IpaBunbHBII OTBET: MPOOOS.

Komnerenuuu (nuaukaropst): [1K-3

6. SIBnenne oOpa3oBaHMs B W30JIALUN YYaCTKOB, CIIOCOOHBIX HAaKaIlIMBATh
CBOOOIHBIE OOBEMHBIE 3apsi/ibl, HA3bIBAETCS SBJICHUE

[IpaBuIBHBIN OTBET: a0COPOLIHH.

Komnerenmu (uaaukaropsi): 11K-3

3az1aHne OTKPLITOI'o TUIIA ¢ KPATKHM CBOﬁOI[HbIM OTBCTOM



Bcmasbme nponywennoe cnoo (crosocouemanue)

1. I3mepenne Toka U MOTEPh XOJOCTOrO X0/a TpaHc(opmaTropa Mo3BOISIET
BBISIBUTH CJIEAYIOIINE HEUCIIPABHOCTH, HAIIpUMEP :

[TpaBUIIBHBIN OTBET: BO3MOXKHBIC BUTKOBBIC 3aMbIKaHHs/ 3aMBbIKaHUS B
3JIEMEHTaX MAarHUTOIPOBOIa/ 3aMbIKaHUSI MArHUTOIIPOBOIA Ha OaK
TpaHchopmaropa.

Komnerenmmu (uaaukaropsi): [1K-3

2. Ilpu m3MepeHnn aKTUBHOTO COMPOTHUBIICHHUS OOMOTOK TpaHc(opmaTopa
MO>KHO OOHAPYXHUTh Ne(PEKT, TAKOH Kak

[TpaBUIBHBIN OTBET: OOPHIB MapaJLICIBLHBIX TPOBOJOB B
OTBOaX/HapyIICHHUE MaWKK/TIOX0M KOHTAKT MPUCOSAMHEHHS OTBOJIOB OOMOTKH K
BBOJIaM.

Komnerenuu (nuaukaropst): [1K-3

3. OmuuMm oOopynoBaHWE Il TPOBEPKU JCHCTBUSA paclenuTesen
aBTOMATHYECKUX BBIKIIFOUATENEH SBIIACTCS .

[TpaBUIBHBIN OTBET: HArpy304HbIH TpaHchopmarop/ perynsrop Toka/
aMIiepMeTp.

Kommerenmmu (naaukaropsl): [TK-3

4. CompOoTHUBJIEHUE H3OJISIIIUM OOMOTOK JJii aCUHXPOHHBIX JBUTAaTeleH B
CTaTOpPE JOKHO OBITh HE MEHEE

[IpaBunbHeIil otBET: 0,5 MOM/ 0, 5 MEra OM.

Kommnerenmnu (nuaukaropst): [1K-3

5. MeraoMmeTp Tipu KOPOTKOM 3aMbIKaHUH JIMHUHU TIOKAKET COMMPOTHUBIICHUE
OnM3KO0e K

[IpaBunbHbI 0TBET: HYHO/ ().

Kommnerenmu (naaukaropsi): [1K-3

6. BpeMs cpabaThiBaHUSI aBTOMAaTHYECKOTO BBIKIIIOUYATENS — HE OoJiee

[TpaBunbHbIH oTBET: 0,4 cex/ 0,4 CEKyHIBI.
Komnerenuuu (uaaukaropsi): [TK-3

3a1aHus OTKPBITOIO THIIA C PA3BEPHYTHIM OTBETOM

1. JInst oIEKTPUYECKOTO JBUTATENS MPUBOAA 0OKATOYHOTO CTECH/Ia M3BECTHHI
3HAYEHUS MOIIHOCTH, YaCTOTHl BPAIICHUS M MPOJODKUTEILHOCTh OOKATKH Ha
Ka)XJI0U CTYIICHHU:

M;=238 n1=600 t;=10 muH.

M2=251,8 n,=900 t,=10 muH.

M3=264,6 n3;=1200 t3=10 MuH.



My=272,5 ns=1350 t,=10 muH.

M;s=0 ns=1500 ts=15 muH.
Mg=278 Ne=1650 te=15 muH.
M7:264,6 n7=2100 t7=15 muH.
M;g=251,3 ng=2550 ts=15 muH.
My=238 Ny=3000 to=15 muH.

Onpenenuts 3HaUY€HUE MOTPEOHON MOIIHOCTU 3JEKTPUUYECKOTO JBHUTATEIS
IpHUBOJAa OOKATOYHOTO CTEH/A.

[IpuBecTH pacIMpEeHHOE PELICHHUE.

Bpewms Beimonnenus — 20 MuH.

OxunaeMblid pe3yJIbTar:

Haxomum MmomiHOCTH Ha KaXka0oM mukie P = Mo,

Haxoaum 3KkBUBajI€HTHOE 3HAYEHHUE MOILHOCTH 3a MOJIHBIM LIUKIJI OOKAaTKU:

po_ Pt + Pt + Pty + Pt + Rt + Pt + Rt + Rty
e (A S AR Ol AT AR TS A

B \/152 *10+23,7°*10+33,32*10+38,6° *10+ 48,2° *15+ 58,3 *15+ 67,3° *15+ 74, 7> *15 B
10+10+10+10+10+15
=49,7 xBm.

Kpurepun ouennBanums:

— ONPENEIICHUE MOIIHOCTH B KaKJIOM LIUKIIE;
— ONPEJEIICHNE MOITHOCTH 32 MOJHBIN UK.
[IpaBunbHEIM OTBET: 49,7 KBT.
Kommerenmmu (naaukaropsl): [TK-3

2. PacueTnas MexaHu4eckasi MOIIHOCTh KoHBeiiepa P=2 kBT, Bpems paboThl
ti=12 muH. [IpunsATh nocTosiHHY1O HarpeBa T,=25 MUH, @ OTHOILIEHHE TOCTOSTHHBIX
noTepb K nepeMeHHbM 0=0,5. Kakoil MOIITHOCTH HY»KHO BHIOpaTh IBUTATEIh?

[IpuBecT paClIMPEHHOE PELICHUE.

Bpewms BoinonHenus — 20 MuH.

OxuaeMblid pe3yJIbTar:

Koadduiment TepmMuyueckoii neperpy3ku:

pe—r 1 o6

1% 1

Koaddurment mexannueckoi neperpy3Ku:

p, =J(@a+D5, —a =[(0,5+1)*2,62-0,5=1,85

MOIHHOCTB JABUTATECIIA JJIMTCIIBHOIO PEXKHMA.

= F_2 =1,08 kBrT.
p, 185

Kpurepuu onienuBanus:



— onpeneneHue Ko uuueHTa TepMUUECKON IEPErpy3KH;
— onpeneneHne KodpuimeHTa MEXaHUIeCKON EPerpy3KH;
— OIpeziesieHNe MOIITHOCTH JIBUTaTeIsl.

IIpaBunbHeI oTBET: P=1,08 KBT.

Komnerenmu (uaaukaropsi): [1K-3



IKCIEePTHOE 3aKJIUYEHH e

[IpeacraBnenHbli POH OLIEHOYHBIX cpeAcTB (Hanee — POC) mo AUCHUIINHE
«MeToapl HM3roTOBIEHUS 3JEKTPOOOOPYAOBAHUS» COOTBETCTBYET TpPEOOBaHUSAM
dI'0OC BO.

[Ipennaraembie GOpPMBI U CPEACTBA TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJIS
aJeKBaTHBl LEJISIM U 3ajJadyaM peajiu3allid OCHOBHOM MpodeccroHaIbHOM
oOpa3oBaTeILHON MpOrpaMMbl [0  HampaBieHWIO TmoarotoBku  13.04.02
DNEKTPOIHEPreTUKAa M AIEKTPOTEXHUKA, Marucrepckas nporpamma: «MeTosl
UCCIENOBAHMS W MOJEIMPOBAaHHS  IIPOLECCOB B IJIEKTPOMEXAHUYECKHUX
peoOpa3oBaTEIsIX SHEPTUNN.

OuneHouHble  cpeAcTBAa  JUI  TEKYWIEr0  KOHTPOJS  YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTECTALMM 10 UTOraM OCBOEHUS JUCLUIUIMHBI IIPEICTABIICHbI B
IIOJIHOM 0OBEMeE.

Bunabl OLEHOYHBIX CpEACTB, BKJIIOYEHHBIE B TPEJICTABICHHBIN (OHL,
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢popmupoBanus ©OC.

Pa3paGoTanHblii ¥ TpenCTAaBICHHBIA I8 DKCIEPTU3bl (POHJA OLEHOYHBIX
CPEIICTB PEKOMEHYETCS K HCIIOIb30BAHUIO B MPOIIECCE MOATOTOBKH 00YYaIOIIUXCS
10 YKa3aHHOMY HaIpaBJICHUIO.

[Ipencenarens
y4e0HO-METOIMYECKON KOMUCCUU UHCTUTYTA
IprUOOPOCTPOCHHUS U DTIEKTPOTEXHUUECKUX CUCTEM Apemenko C.IL.



JIucT u3MeHeHU ¥ 1ONOJTHEHUM

/o
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[laTa n HOMEp
POTOKOJIA
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(xadenp), Ha
KOTOPOM OBLITH
PacCMOTPEHBI U
0JI00pEHBI
MU3MCHEHUS U
JIOTIOJIHEHUS

IToanuce
(¢ pacmmpoBKoOif)
3aBEIYIOIIETO
kadeapoi
(3aBegyronIUXx
kadeapamMu)




