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JIMCT perncTpanuy H3MeHeHH i H 10T0THeHH

Jlara
Ne
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1. lesiu 0OCBOEHUSA TUCHUTNIUHBI

[lenpro mpenojaBaHus AUCHUTUIMHBI «DJIEKTPUYECKUE MAIIUHBI» SIBISCTCS H3y4eHUE
Pa3IMYHBIX 3JIEKTPOMEXaHWYECKUX MpeoOpa3oBaTesiell SHEPruM U IMOJTOTOBKA CTYICHTOB
cneruanbHocTH 13.03.02 K caMocTOosATeNbHON MPOPECCHOHATBHOMN JESTEIEHOCTH B 00JIACTH
COBPEMEHHOT0 aBTOMAaTHU3UPOBAHHOT'O AJIEKTPOIIPUBO/IA.

2. MecTo AMCHMILIMHBI (MO/IYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOl IPOrpaMMbl
MOJATr0TOBKM DakajiaBpa

HuctummHaa «DIeKTPUYECKUEe MAIIMHBD) BXOJUT B 0a30Byl0 YacTh Onoka 1
o0pa3oBaTenbHOl mporpaMMebl. [ U3ydeHus: TaHHOW AMCUMIUIMHBI HEOOXOAWMBI 3HAHUA
(ymeHust u BiaseHus) cOpMUPOBAHHBIC B PE3y/IbTaTe M3yUeHUs IUCHUIUIMH «Bbicmias
MaTematukay, «Pusnkay u. «TeopeTuueckre OCHOBbI JJIEKTPOTEXHUKIY.
3uanus (YMEHHS, BJaJICHUs), TOMyYCHHBIC MPU W3YYCHUU JAHHOW IUCIUIUIMHBI OYAyT
HEOOXOIUMBI TIPU W3YYCHUU AUCIMILTAH BapUaTUBHOM yacTH Oioka 1
«Teopus snexTpornpuBoga», OCHOBBI TEXHHYCCKOW OSKCIUTyaTalud W OOCITy>KHBaHUE
AIEKTPUYECKOTO U DIIEKTPOMEXAHUYECKOrO0 OOOpYHOBaHUSA»,  «ABTOMAaTU3UPOBAHHBIN
QJICKTPOTIPUBOJ, B COBPEMEHHBIX TEXHOJIOTHUAX (B METAJUTyprUu», — IMPOHU3BOJICTBEHHEIC
MIPAKTUKHU.

3. Komnerenuuu ody4yaiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS TUCHHIIUHBI
U IUIAHUpPYeMble Pe3yJbTaThl 00y4eHust

B PE3YIbTAaTC OCBOCHUA NJUCHUIIJIMHBI ((BJ'ICKTpI/I‘ICCKI/Ie MallluHBI» o6yqa}01u1/1171051
JOJIKCH O6HaIIaTI) CICAYIOIIMMHU KOMIICTCHIUAMM:

CTpyKTypHBIit [Tnanupyemble pe3yabTaTbl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

OIIK-2. crmocoOHOCTBIO MPUMEHSITh COOTBETCTBYIOIINHN (PHU3UKO-MaTEMATHIECKUN
anmnapar, METObl aHaJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
MCCJIEIOBaHMSI TIPU PEUICHUH MTPO(EeCCHOHANBHBIX 3a]1a4

3HaThb OCHOBHbBIE METO/IbI peLIeHHs aaredpandeckux u aupdepeHnanbHbIX
YpaBHEHUMH, TEOPUIO QYHKIMI KOMIJIEKCHBIX IEPEMEHHBIX, BEKTOPHBIH
aHaJIu3.

YMers YMmeTh pa3pabaTbiBaTh MAaTEMAaTUYECKOE OMMCAHNUE MTPOLIECCOB

3JIEKTPOMEXAHUYECKOT0 MTPeoOpa3oBaHusl IHEPTUH, CTPOUTH BEKTOPHBIE
AuarpaMmbl Ha KOMIIIEKCHOM IIJIOCKOCTH, XapaKTCPUCTUKN W IMMPOBOAUTH
uX aHanu3. Beigensate Hanbosee 3HauMMble TapaMeTphl, IPUHUMATh
000CHOBAHHbBIE JTOMYIICHHUS.

Bnagers Metonamu pacuera cucTeM anredpanyeckux u aupdepeHnantbHbIX
YpaBHEHUH, OLICHKH PE3yIbTaTOB SKCIEPUMEHTAIBHBIX UCCIIeI0OBAaHUI

I1K-5. 'oTOBHOCTBIO ONpeNenaTh napaMmeTpbl 00bEKTOB TPO(EeCCHOHATLHON eI TeIbHOCTH

3HaTh YeTpoilcTBO, MPUHIUIT JEHCTBUSA U OCHOBHBIE XapaKTEPUCTUKU
ANEKTPUICCKUX MAIIHH. METO b ¥ CXEMBI JIJIS1 OTIPEICIICHHS Pa3TMIHbBIX
MapaMeTpoB JIEKTPUUECKUX MAIIWH. BiusHIEe U3MEHEHUS Pa3InuHbIX
MapaMeTPOB Ha XapaKTEPUCTUKH JIEKTPUUECKUX MAIIUH

YmMmeTh YuraTh MOHT@XHBIE CXEMBl HEOOXOAMMOTO 3JIEKTPOOOOPYAOBAHMUS..
IlonbGuparh W HacTpauBaTh 3JIEKTPOM3MEpPUTENbHBbIC NPHOOPHl  AJIs




OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ. OHGHI/IBaTB CHATBIC
OJICKTPOMCXAHUYECKNEC XAapaKTCPUCTUKHU C TOYKH 3PCHHA TI'OTOBHOCTH
QJICKTPUYCCKUX MAIINH K pa60Te

Bnanets

MareMaTHUeCKUM OIMCAHUEM Pa3IMYHBIX PEKUMOB PAOOTHI
JJEKTPUYECKUX MalIKH. McnblTaTeabHON annaparypou, BeIeHUEM
KypHaia ucnblTaHuid. KoppekTupoBaTh U 00Cyk/1aTh pe3ysibTaThl
UCCIICI0OBAHUI

ITK-11. CrtocoOHOCTBIO K Y4aCTHIO B MOHTAXKE JIEMEHTOB 000pYA0BaHUS 0ObEKTOB
po(heCCHOHAILHOM e TEIbHOCTH

3HaTh

MoOHTaXHbIE CXEMbI HEOOXOIUMOTO IEKTPOOOOPYAOBAHHS.
XapaKkTepUCTUKU BCEX DJIEMEHTOB MOHTHPYEMOI'O 000y 10BaHUS.
BapuaHTbl BO3MOXHOW B3aWMO3aMCHSIEMOCTH PAa3JIUYHBIX 3JIEMEHTOB
000py/TOBaHUSI.

YmeTh

YuraTh MOHTAXHbBIE CXEMbI HEOOXOJJMMOTI'0 3JIEKTPOOOOPYL0BaAHMS
[TonObupate HEOOXOQMMBIE TEXHHYECKHE CpeICcTBAa M MIPUOOPHI s
BBINOJIHEHUS] MOHTAXHBIX padoT

AHanu3upoBaTh TEXHUYECKUE XAPAKTEPUCTUKU OTIEIBHBIX JJIEMEHTOB
000pyZI0BaHUs JUIsl UX UCIOJIb30BaHUS

Brnaners

Crniocob6aMu MOHTaKa 3J€MEHTOB 000pyI0BaHUsI 00BEKTOB. TeXHUKOMH
HaJIaJKU OTAEIbHBIX MOJysIel. OLeHKOH pe3ylbTaTOB MOHTaKa U CTEIEHU
TOTOBHOCTH K paboTe

[1K-12. T'OTOBHOCTBIO K y4aCTHUIO B UCTIBITAHUSX BBOJMMOTO B IKCILTyaTAIHIO
AIIEKTPOIHEPTETUYECKOTO U ANEKTPOTEXHUIECKOTO 000PYIOBaHUS

3HaTh

[IporpaMMy MCHIBITaHHI BBOAMMOTO B KCILITYaTALNIO
3JIEKTPOOOOPYIOBAHUS.

[ToAroToBKY ONBITHBIX 00PA31I0B K UCIBITAHUSIM.

[Ton6op HeoOX0AMMOM anmaparypsl Ui IPOBEIEHUS HCIIBITAHUH

VYmMmern

Hacrpausare anmapatypy ais ucnbiTanuii. OnpeaensaTh pexxuMbl padoTh
TIPH UCTIBITAHUSX. Y CTPaHAITh OOHAPYKEHHBIE HEUCITPABHOCTH.

BraneTs

Hcnonb3zyeMolt anmapatypoil, BEICHHEM KypHaJIa UCIIBITAHUM .
OneHuBaTh pexUMBbI pabOTH 000pynoBaHUs. KOppeKTHBIM 00CYXIeHuEM
TIOJTYYEHHBIX PE3YJIHTATOB.

ITK-13. CiocoGHOCTHIO yUaCTBOBATh B ITYCKOHAJTIAJOYHBIX paboTax

3HaTh

[Topsnox npoBeaeHus MyCKOHAIaJOYHBIX paboT. MeTo bl U TEXHUYECKHE
CpezAcTBa MyCKOHANAI0uHbIX paboT. [IpaBuia TeXHUKHU OE30MTACHOCTH MTPU
MIPOBEJICHUH ITYyCKOHAJIAJJOYHBIX paboT

YmMmern

Hcnons30BaTh TEXHUYECKHUE CPEACTBA IS IPOBEACHUS ITyCKOHAIAI0YHBIX
pabot. HactpauBarh annapatypy A IpOBEIEHHUS MMyCKOHAIAOUYHBIX
pabot. IIpuMeHATh METOBI M TEXHUYECKHE CPEACTBA AUArHOCTUKH
AIEKTPOTEXHUYECKOTO 000PYAOBAHNUS

Bnaners

Hcnonp3yemoii anmaparypoil, BEIEHUEM )KypHala BBIOJIHEHHUS
MyCKOHANAJ0YHbIX paboT. TeXHUUECKUMH CPEeICTBAMU I U3MEPEHUS U
KOHTPOJISl OCHOBHBIX ITapaMeTPOB JIEKTPooOopyaoBaHusi. ClocoOOHOCTHIO
COCTaBJIATh U 0OOPMIISITh TEXHUYECKYIO TOKYMEHTALIUIO




[TIK-17 I'0TOBHOCTBIO K OpTaHHU3aIIMK U TTPOBEICHUIO pa3pabOTKK YacTel opraHu3aImOHHO-
TEXHUYECKOH TOKYMEHTALlMU U YCTAaHOBJICHHON OTUYETHOCTH IO YTBEPKICHHBIM (hopMam

3Hare

[lepeuenp HEOOXOIMMOW  TEXHHUYECKOW JOKyMeHTanuu. [lopsmok
oopmieHHs TeXHUUYECKOW IOKyMeHTauuu. TpeOoBaHUS CTaHIApPTOB Ha
oopmieHrEe TEXHUUECKOW JOKYMEHTAIUH.

VYMeThb

CocTaBnaTh TEXHHYECKYIO JOKYMEHTAllMI0O Ha AJIEKTPOOOOpYyIOBaHUE
o0bekTa. KoppekTupoBaTh TEXHUYECKYIO JOKYMEHTAIIUIO 00BEKTA.
Opranu3oBbiBaTh pabOTy UCHOJHUTENEH MPU COCTABICHUHM TEXHHUYECKOM
JIOKYMEHTAIUU

Bnanets

CriocoOHOCTBIO pa3pa6aTHBaTL TEXHOJIOTHUIO 3aMCHEBI OTACIIBHBIX Y3JI0B U
arperarTos. VMeHneM mMOoab30BaThCd U NpEaACTaBJIAAITb TCXHHUYCCKYIO
AOKYMCHTAIIUKO B BHeKTpOHHOﬁ (bopMe. AHanmuzoMm HO,I[FOTOBJI@HHOﬁ
TEXHUYCCKOM JOKYMCHTAllUHU.

[ITK-1. BeimonHTh ciiecapHyro 00paboTKy JIeTajei Aid peMOHTA 3JIEKTPOOOOPYI0BaHUS

3HaTh Crioco0b1 06pabOTKH JIeTasnei mpyu NPOBEICHUN PEMOHTHBIX PadoT
YMeTh [Tonb30BatTbcs crecapHbIM HHCTPYMEHTOM
Bnaners HaBpikamu ciiecapHoii 00pabOTKu JeTayiei

[MI1IK-2. BrINOMHATH OTHENBHBIE HECIOXKHBIE pabOTBl IO PEMOHTY, MOHTaXy H
00CITy’)KUBAaHUIO 3JIEKTPOOOOPYL0BaAHUS

3HaTh 3HaTh NepedYeHb U IOCJEA0BaTEIbHOCTh OCHOBHBIX paboT mpu
MIPOBEJICHUU PEMOHTA, MOHTaa W OOCITY)XKMBaHHS 3JEKTPOJBUTATENeH U
TpaHc(hopMaTopoB

VYmers OnpenensiTb M3HOC HIETOYHO-KOJUIEKTOPHBIX W MOALIMIHUKOBBIX Y3JIOB
anekTpoasurarenei. IIpoBoauTh [OEMOHTaX M MOHTaX Y3J0B IIpU
IIPOBEJIEHUU PEMOHTA.

Bnagets Crnocobamu u mpueMamu paboOThl ¢ MHCTPYMEHTaMH M M3MEPUTEIbHBIMU

prOopamu.

[MI1K-3. BbIMONHATE NPOCTBIE MEXAaHWYECKHE M CBApOYHbIE PAOOTHI NpPU PEMOHTE U
MOHTae 3JIEKTPO0OOPYJOBAHUS

3HaTh 3HaTh mNpaBuiia OE30MACHOCTH NpPU MPOBEACHUU MEXAaHUYECKUX U
CBapOYHBIX paboT

YmMmeTp YMeTh N0Jb30BaThCSI HTHCTPYMEHTOM
HaBbikamu BbinonHeHus paboT

Bnanets




4. CTpyKTYypa U cofep:KaHMe JUCHMILIHHbI

OO01mmast Tpy10eMKOCTh TUCIUIUTHHBI COCTaBISIET 6 3a4eTHRIX eAuHMII ui 216 4acoB, B TOM 4HCIE:

- KOHTaKTHas padora — 112,45 akan. 4acos:

- aynuropHas — 107 akan. 4acos;

- BHeayIuTopHas — 5,45 akaj. 4acoB

- caMocTosTenbHas padborta — 67,85 akan. yacos

- MOATOTOBKA K 3K3aMeny — 35,7 akaj. yaca

dopma aTTecTalny - KypCOBOU MPOCKT, 3a4ET, IK3aAMEH

AynuropHas Bun camocrositensHOM Dopmbl
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1. Drnektpuyeckue MaIIUHBI TOCTOSHHOTO TOKa» 4
11 4 Nzyuenue yaeOHOM Koncnekr OIlK-2
.1. Bsenenue. Knaccudukanms 1. MaIlIfH. , 5 UTepaTyphl 110 33/IAHHO MaTepHaIoB MK-5
KO6HCpr1<I_II/II/I 9. MalluH | 06}40;01(. [TpuHIMT 21 Teme TTOArOTOBKA K 110 330AHHOI
paboThI TEHEPATOPOB U JBHUTATENCH. Peakmust skopsi. MPAKTHUECKOMY 3aHATHIO TeMe
IIpouecc kommyTanuu.
N3yuenune yaeOHOM Koncnekr OIlK-2
1.2. DJIC sikopst ¥ 2JIEKTPOMArHUTHBII MOMEHT 4 2 21 3 JUTEPATYpHI [0 3aJaHHON MaTepHasoB I1K-5
MAaIIMHBI TOCTOSIHHOTO ToKa. CIOCcOObI M YCIIOBUS teme [ToaroToBKa K 10 3aIaHHOM
CaMOB036Y)K]IeHI/I5I TCHEPATOPOB. XapaKTepI/ICTI/IKI/I MPAKTUYECKOMY 3aHATHIO TEeEME
TeHEepaTOPOB MOCTOSTHHOTO Toka. [lapamnensHas
paboTta reHepaTopoB. JHepreTUdecKas JuarpaMma




reHepaTopa.
N3yuenue yuebHOM Koncnekr OIIK-2
1.3. 3HeKTpOMeX3HI/I‘-IeCKI/IC U MCXAaHHNYCCKUC JATEPATYPHI MO 3aJaHHOU MAaTEpPHAIIOB TIK-5
XapaKTePUCTHKU JIBUTaTesIel TOCTOSTHHOTO TOKA. teme TTOArOTOBKA K 10 3a1aHHOM
HYCK U pCryjinupoBaHUC 4aCTOThI BpallICHUA. IIPAaKTUUECKOMY 3aHATUIO TEME
Nzyuenue yueOHOM Koncnekr OIlK-2
1.4. TOpMO?;HBIG PEXKUMBI ABUTATCIIA ITIOCTOAHHOI'O JIUTEPATYPHI 11O SaﬂaHHOﬁ MaTepuajoB TIK-5
ToKa. CocoObl TOPMOKEHHSI teme Iloaroroska k 10 3aJaHHOU
MPAKTUYECKOMY 3aHSITHIO TemMe
Nzyuenue yueOHOM Koncnekr OIlK-2
1.5. BHCPFGTH‘{CCKHJI JuarpaMMa ABHUIaTCIisd. HOTepI/I JIUTEPATYPHI 11O SaﬂaHHOﬁ MaTepuajoB TIK-5
u KIIA. TIlacmoprHele naHHBIE U pabouue teme [10arOTOBKA K 10 3a/1aHHOM
XapPaKTCPUCTHKU ABUT'ATCIIA TOCTOSAHHOT'O TOKA. [PaKTUYECKOMY 3aHATUIO TeEME
Jlaboparopnast pabora Nel. «M3yueHune KOHCTPYKIIUU [ToaroroBka k BeimosHeHUO | OTYET 1O [TK-
YHUBEPCAJIbHOIO  J1abOpaTOpPHOTO  CTEHIa | 4121 n1abopaTopHOil paboThI U 1abopaTopHOit 5,11,
MPUHIAITHATTEHBIX cXeM OJIOKOB  IIMTaHUd, odopmIIeHHE OTYeTA. pabore. 12,13,
XapaKTePUCTHK U3MEPHUTEIbHBIX IPUOOPOBY 17
JlaboparopHas pabota Ne2. «MccnenoBanue reneparopa 4 [ToaroroBka k BeIoJHEeHUO | OTYET 1O K-
MIOCTOSIHHOTO TOKa HE3aBUCUMOT'0 BO30YKIEHUS» nabopaTtopHOil paboThI U nabopaTopHO 5,11,
odopmIleHrE OTYeTA. pabore.. 12,13,
17
JlaboparopHnas pabota Ne3 «ccnenoBanue qBurarens 4 [ToaroroBka k BeIoJHEHUIO | OTYET 1O [IK-
MTOCTOSIHHOTO TOKa HE3aBUCUMOTO BO30YXKIEHUS» n1abopaTopHOil paboOTHI U naboparopuoit | 5,11,
odopmIleHrE OTYeTa. pabore.. 12,13,
17
Py6esxnbiif kouTposas Nel o teme «I eHeparopbl [MonroroBka k pyoexxHomy | TectupoBanue | OIIK-2




IIOCTOSTHHOTO TOKa» KOHTPOJIIO [IK-5
PyGexub1it kouTpoIsib No2 1o Teme «JlBuraremnu 2 3 [MonroroBka k pyoexxnomy | TectupoBanue | OIIK-2
MOCTOSIHHOTO TOKa) KOHTPOJIIO ITK-5
Hroro no pa3zneny 2/2A | 10/4U | 30
OIIK-2
2. Tpancdopmaropsl I1K-5
3 Nzyuenue yueOHOIM Koncnexr OIIK-2
2.1. Ha3nauenue, 061acTu IPUMEHEHUS; JIMTEPATYPBI TI0 3a1aHHOM MaTepHaoB [1K-5
Kiaccu(uKanus, KOHCTPYKIIMU U TIPUHIIATT JCHCTBHS teme IToaroToBKa K 110 3aJJaHHOM
TpaHc(hopMaToOpoB. NPaKTUIECKOMY 3aHSATHIO TeMe
2 3 N3zyuenue yuebHOI Koncnexr OIIK-2
2.2. IIponecchl pH X0JI0CTOM XO0J1€ U IpH padoTe 1oj JINTEPATYPHI 110 3aJaHHOM MaTepuaoB I1K-5
Harpy3koil. OCHOBHbIE YpaBHEHHS. teme [lonroroska k 10 3aJJaHHOM
MPaKTUYECKOMY 3aHITHIO TeMe
3 Nzydenne yaeOHOM Koncrexr OIlK-2
2.3. Cxema 3aMelIeHUs U BEKTOpHAs uarpamma 3 JUTEPATyphl N0 33JaHHOM MaTepHaoB I1K-5
NpUBEJEHHOTO TpaHchopmaTopa. OMbBITH XOJIOCTOTO teme I1oroToBKa K 110 3aJaHHOM
X04a U KOPOTKOT'O 3aMbIKaHU . HOTepI/I MOIIHOCTH U IPAKTUICCKOMY 3aHATHUIO TEME
KII[ tpancpopmaropa
3 Nzydenne yaeOHOM Koncmekr OIlK-2
2.4. Tpexdaznusie TpaHCc(HOPMATOPHI: MATHUTHBIC JUTEPATYPHI MO 33JJaHHOI MaTepHUaJIOB I1K-5

cucrembl; IJIC Tpex(dazHbIX 0OMOTOK; CXEMBI U
IpyNIbl COEAUHEHMS; TapaienbHas padboTa;
0COOEHHOCTH XOJIOCTOT0 X0/1a TpeX(a3HbIX
TpaHcpOopMaTOPOB.

teMe IloaroroBka K
MPAaKTUYECKOMY 3aHATHIO

0 3aJJaHHOU
TeMe




3 N3yuenue yueOHOH KoHcrekr OIIK-2

2.5. CneunanbHple TpaHC(HOPMATOPBI: 2 21 JIUTEPATYPHI TI0 33IaHHOMI MaTepuasoB [1K-5

teme Iloaroroska k 10 3aJaHHOU

- I3MEPUTENbHBIE TPAHCHOPMATOPHI, [PAKTHYECKOMY 3aHATHIO Teme

- CBApOYHBIC TPaHCHOPMATOPHI.
- BRIIPSIMATEIILHBIC TPAaHC(HOPMATOPEI;

- TIEYHBIC TPaHCPOPMATOPHI,

- IMITYJIbCHBIE TPaHC(POPMATOPBHI.

Jlaboparopuas pabota Ned «IkcriepuMeHTaIbHOE 4/21 3 [ToaroroBka k BeIoJHEHUO | OTYET 1O K-
OIpe/ieJICHUE MMapaMETPOB CXEMbI 3aMEILECHNUS. n1abopaTopHOi paboThI U nabopaTopHO 5,11,
OMBITHI XOJIOCTOrO X0Aa W KOPOTKOTO 3aMbIKaHHUSI odopMIIEeHHE OTYETA. pabore. 12,13,

17
Jlaboparopuas padota Ne5. UccnenoBanue Tpexda3zHbix 121 3 [Toaroroska k BeIOJIHEHUIO | OTYET 11O K-
TpanchopmMaTopoB nabopaTopHO pabOThI U nabopaTopHOI 511,
odopmIiIeHHE OTYeTA. pabore. 12,13,
17
Py6exxHbIii KOHTpOIIB 110 Teme «TpaHchopmaTopbI» 2 3 [ToxroroBka k pyoexnomy | TectupoBanue. | OITK-2
KOHTPOJIIO I1K-5
Hroro no pazneny 8 54 | 721 | 24
Nzyuenue yaeOHOM Koncnekr OIlK-2

3. OOume BONPOCHI MAIIMH MEPEMEHHOTO TOKA. 1 2,05 JUTEPATYPHI 11O 3aJaHHOMN MaTepHuaoB ITK-5

3.1. Knaccudukanus, 1 KOHCTPYKIIMH MaITuH teme [TonroToBKa K 10 3a/1aHHOM

MEPEMEHHOTO TOKA. MPAKTHYECKOMY 3aHITHIO TeEME

3.2. HamarauuunBaromume cuiibl Tpex@a3zHoit 0OMOTKH.

[TpuHIMIT cO3aHMS BPAIIAOIIET0Cs MArHUTHOTO TIOJIS.

Hroro no pasgeny 1 2,05

Hroro 3a cemectp 17 | 17/6M | 17/6M | 56,05 3a4eT

Nzydenne yaeOHOIM Koncnekr OIIK-2

4. Acunxponnsle apuraremu (AJl) JUTEPaTyphl 1O 3aJaHHON MaTepHUAIOB ITK-5

TteMe [loaroroBka K

10 3aJIJaHHOU




MPAKTUYECKOMY 3aHSATHIO TEME

4.1. Tlpunnun peiictBus AJl, CKOJBKEHUE U PEKUMBI N3yuenue yaeOHOM KoHcmekr OIIK-2
paboThl. YCTaHOBIIEHHE OCHOBHBIX COOTHOIICHUH JIUTEPATYPBI 110 3aJaHHON MaTepUAIOB I1K-5
[IapaMeTPOB MEKTPOMArHUTHOIrO cocTosHus A/l teme [lonroroBka k 10 33JJaHHOM
BekropHas muarpaMMa u CXeMbl 3aMELICHHUS. MPAKTUYECKOMY 3aHSATHIO TEME

4.2. Dueprernueckas nuarpamma A/l N3yuenue yuebHOI Koncnekr OIIK-2
DNEeKTPOMarHUTHHII MOMEHT U MEXaHUYECKHE JUTEPATYPBI 110 3aJaHHON MaTEepUAIIOB I1K-5
xapaktepuctuku AJl. IlaciopTHble naHHBIE U teme [lonroroska k 0 33JJaHHOM
paboure xapakrepuctuku AJl. MPAKTUYECKOMY 3aHSATHIO TemMe

43. Ilyck AJl. OcoGeHHOCTH MPSIMOTO ITyCKa. N3yuenue yuebHOI Koncnekr OIIK-2
CriocoOblI Imycka ¢ OrpaHU4YE€HUEM ITYCKOBBIX TOKOB U JTUTEPATYPHI IO 33JaHHOM MaTepHraoB [1K-5
yIapHBIX MOMEHTOB. A/l ¢ ymy4IlieHHbIMU teme [lonroroska k 0 33JJaHHOM
MyCKOBBIMU XapaKTEPUCTUKAMHU. MPAKTHYECKOMY 3aHSTHIO TEME

4.4. PerynupoBanue yrinoBoi ckopoctu AJl, CriocoOsl N3yuenue yuebHOM Koncnekr OIIK-2
peryaupoBaHus ckopocTu. OcoOEHHOCTH peanu3aiu JUTEPATYpHI IO 33JJaHHOM MaTepHasoB I1K-5
YaCTOTHOI'O PEryIMpPOBaHUs. TOPMO3HBIE PEKUMBI U teMe [loaroroBka k 110 33JJaHHOU
crnoco0sl TopMokeHust A/l NPaKTUYECKOMY 3aHATHIO TeMe
Jlaboparopnast pabota Ne6. «MccnenoBanue 4/ 21 [Toaroroska k BeimosHeHU0 | OTYET MO K-
NEKTPOMEXAHNYECKUX CBOMCTB A/l ¢ n1abopaTopHOil paboThI U 71abopaTopHOit 5,11,
KOPOTKO3aMKHYTBIM POTOpOM" odopmIIeHHe OTYeTA. pabore. 12,13,

17




Jlaboparopnas padota Ne7 « UccnenoBanue 4 [TonroroBka K BbinojgHeHHIO | OTYET MO ITK-
AJIEKTPOMEXaHUYECKUX CBOMCTB A/l ¢ pa3HbIM n1abopaTopHOi paboThI U naboparopuoit | 5,11,
POTOPOM TIPHU PEOCTATHOM PETYIUPOBAHUI odopMIIeHHE OTYETA. pabore. 12,13,
17
Jlaboparopnas padota Ne§ «MccnenoBanue A/l B 4 [TonroroBka K BbinojgHeHHIO | OTYET MO IK-
TOPMO3HBIX PEKHMAX) n1abopaTopHOi paboThI U naboparopuoit | 5,11,
odopMIIeHHE OTYETA. pabore. 12,13,
17
Py0exHblIif KOHTPOJIb 1O TeMe «DJIEKTPOMArHUTHBIE 2 [ToaroroBka k pyoexHomy | TectupoBanue | OIIK-2
MPOLECCHl U XapakTepuctuku AJly KOHTPOJIIO I1K-5
PyGexuslii KoHTpOIb 10 Teme «Ilyck u 2 IMonroroBka k pyoexxHomy | TectupoBanue | OIIK-2
peryiupoBanusi ckopoctu Al KOHTPOJIIO [IK-5
Py0exHbl1ii KOHTPOIIb 110 TeMe « TOpMO3HBIE peKUMBI 2 [ToaroroBka k pyoexnomy | TectupoBanue | OIIK-2
AJl u criocoOBI pean3anum» KOHTPOJIIO I1K-5
Hroro no paznery 12/21 | 22
5. Cunxponnsie MamuHbl (CM) Nzyuenue yueOHOM Koncnekr OIlK-2
JUTEPATYPHI MO 3aJaHHOI MaTepHuaoB ITK-5
teme Iloaroroska K 10 3aJaHHOU
MPaKTUYECKOMY 3aHATHUIO TeEME
5.1. Pexumsbl pabotel CM). DnieKTpoMarHuTHbIE Nzyuenue yueOHOM Koncnekr OIlK-2
MPOLIECCHl B CHHXPOHHOW MalllMHE U TapaMeTphl. 2 JUTEPATYPHI 110 3aJaHHOIN MaTepHuaoB ITK-5
Peakuus sikopst u ee Busibl. OCHOBHBIE Teme IloaroroBska k 0 3aJJaHHOU
XapaKTePUCTHKU CHHXPOHHBIX TeHepatopos (CI') MPAKTUYECKOMY 3aHSTHIO TeMe
5.2. Bextopusbie nuarpammbel CM. DHepreTuueckue N3yuenune yaeOHOM Koncnekr OIlK-2
nuarpaMMbl CM B pa3iMuHbIX pexuMax. YTJIOBbIE U JUTEPATYPHI MO 33JaHHOI MaTepHaioB [TK-5
U- o6pa3nsie xapaktepuctuku CM. teme [loaroroBka k 10 3aIaHHOMN
MPAKTUYECKOMY 3aHSITHIO TEME




5.3. CuHXpOHHBIN ABUTATENb. Paboune XapakTeprucTUKH N3yuenue yaeOHOM KoHcrmekr OIIK-2
CUHXpOHHBIX BUrareneil. Criocoosr mycka C/I. JUTEPaATyphl 110 3aJaHHOU MaTepUAJIOB [IK-5
PeakTuBHBIE CHHXPOHHBIE IBUTATEIH. teme [logroroska k 0 3a/1aHHOM
PerynupoBanue peakTHBHON MOLIHOCTH. MIPaKTUYECKOMY 3aHITHIO TeEME
CHHXpOHHBIE KOMIIEHCATOPHI.

Jlaboparopnas pabota Ne 9 «MccnenoBanue CM B 4 1 [ToaroroBka k BeInoJHEHUO | OTYET 1O OIIK-2
TE€HEPATOPHOM PEXKUMEN» n1abopaTopHOil paboThI U naboparopuoit | IIK-5
odopMIIEeHHE OTYETA. pabore.
Jlaboparopnas padota Nel0 «MccnenoBanue yrioBbIX 41 1 [ToaroroBka k BeIoJHEHUIO | OTYET 1O OIIK-2
xapakrepuctuk C/I» n1abopaTopHOil paboThI U naboparopnoit | IIK-5
odopMIICHHE OTYETA. pabore.

Py0exHblif KOHTPOIb 110 TeMe «CUHXPOHHBIE 1 [MonroroBka k pyoexxHomy | TectupoBanue | OIIK-2
TeHEepaToOpbD» KOHTPOJIIO I1K-5

PyGexHbIit KOHTPOJIb 0 TeMe «CHUHXPOHHBIE 1 IMonroroBka k pyoexxHomy | TectupoBanue | OIIK-2
JIIBUTQTEIN) KOHTPOJIIO I1IK-5

Hrtoro mo pazaeny 4141

6. CneuuanbHble 3J1. MalMHbL. HoBBIE TUTIBI 0,8 Nzyuenne yueObHOM Koncnekr OIIK-2
KOHCTPYKIIAN JUTEPaTyphl 1O 3aJaHHON MaTepHUAIOB ITK-5

TteMe [loaroroBka k
MPAKTUYECKOMY 3aHSTHIO

10 3aJIJaHHOU
TeEMeE




Hroro no pazueny 1 0,8
HTtoro 3a cemectp 5 14 | 14/6M | 28/ 11,8
101
HToro mo xucummvge 45 (31 |31/ 42/ 67,85
121 161




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Jns peanuzanuy NOpPeAyCMOTPEHHBIX BHAOB Y4YeOHOH JEATENbHOCTH B KauyecTBE
00pa30BaTeNbHbIX TEXHOJOIMI B MpPENofaBaHUM JAUCHUIUIMHBI «QJIEKTPUYECKUE MAallluHbI»
UCIIOJIB3YIOTCSl TPAJAULIMOHHAS U MOJYJIbBHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

[lepenaya HEOOXOOMMBIX TEOPETUYECKHX 3HAHWM W (OPMHUPOBAHHE OCHOBHBIX
MIPEACTABICHUIN IO Kypcy «DJIEKTPUYECKHE MAIUWHBD) IPOUCXOJHUT C HCIOJIb30BAHUEM
MYJIbTUMEAUIHHOTO 000pyI0BaHUSI.

Jlexknuu TpoxoASAT B TpaaUIMOHHOW ¢dopme, B (popMe JIeKIuil — KOHCYJIbTAIUHd H
npoOsieMHbIX Jekiuil. Teopernueckuili MaTepuan Ha NIPOOJIEMHBIX JIEKLMSIX SIBIISETCS
pe3yJIbTaTOM YCBOEHHS IOJIYy4€HHOH WH(pOpMallMU MOCPEICTBOM IOCTAHOBKU BOIIpOCa U
IoMCKa MyTel ero pemieHus. Ha nexkuusx — KOHCYJIbTalMAX U3JI0KEHHE HOBOI'O MaTepuala
CONPOBOXAAETCS TOCTAHOBKOM BOIIPOCOB M JHMCKYCCHEM B IOMCKax OTBETOB Ha 3THU
BOITPOCHI.

[Tpu nmpoBeneHNN MPAKTUYECKUX 3aHATHI UCIIONIB3YETCs paboTa B KOMaHAE U METO/IbI
| T. JJaGopatopubie pabOThI MPOBOASATCS Ha YHUBEpPCAIbHOM JlabopaTtopHoM ctenze. [Ipu
3TOM (OPMUPYIOTCS HABBIKM COOPKM U paz0OpKU cxeM, paboThl C HU3MEPHUTENbHOM
anmnaparypoi, OUEHKH pe3ynbTaroB u3MmepeHuil. I[lo pe3yinbprataM  BBIOJHEHHOH
1abopaTopHOi pabOTHI IPOBOAATCA HEOOXOAUMBIE PACUETHI, CTPOSITCA TPaPUKU U JeNal0TCs
BBIBOJIBI.

CamocTosTenbHas paboTa CTUMYIUPYET CTYACHTOB B MPOIEcCe MOATOTOBKH JOMAIIHUX
3a/laHui, IpU pELIeHUH 3a7ad U BOIPOCOB KYypCOBOI'O MPOEKTUPOBAHUS Ha NMPAKTUYECKUX
3aHATHUSAX, IPU MOJTOTOBKE K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTeCTAIlUH.

6. YueOHO — MeToAMUYeCKOe 0O0ecniedyeHHE CAMOCTOSATEIbHOI padoThl CTY1eHTOB

AynutopHas caMOCTOsTelIbHas paboTa CTYIEHTOB Ha MPAKTHYECKUX 3aHITHUAX
OCYIIECTBIISICTCS TIOJT KOHTPOJIEM IPENOJaBaTe)isi B BUAC PEIICHUS 33J1a4 M BBITOJHCHUS
yIpaxXHEHHH, KOTOpbIE OMpeeNsaeT MpernoaaBaTens As CTyAeHTa.

BreayauropHas caMocTosTeIbHas padoTa CTYJICHTOB OCYIIECTBISICTCS B BUJIC YTCHUS C
npopaboTKOM MaTepuana, BBINOJHEHUS PacYeTOB KYypCOBOTO TMPOEKTa, OQPOPMIICHUS
1ab0paTOPHBIX pabOT C KOHCYIbTAIIUSMHU MPENOAaBaTENS.

AynutopHas KOHTpOJIbHAasi paboTa MpeAcTaBlsieT co00N pyOeKHBIH KOHTPOJIb IO
HN3Yy4aCMbIM TEMaM OUCHOUIINIMHBI W MPOXOAWUT B BHAC TCECTUPOBAHHA C IMPOBCACHUCM
co0ece0BaHUi IO OT/AEIBHBIM BOIIPOCaM TECTOBBIX 3a7au.

IIpumepHoe conep:kaHue TECTOB:

Ha3HauyeHue Kakoii U3 KOHCTPYKTHBHBIX YaCTeil MAIIIMHBI MOCTOSIHHOTO TOKA CMEIIAHHOTO
BO30Y:K/1eHUS] YKA3aHO He MOJHOCTbIO?
1). O6MoTKa BO30YKICHUS CO3]acT OCHOBHOI MarHUTHBIH IMOTOK.
2). JIonoJIHUTENbHBIE MOJI0Ca NMPEAHAa3HAUYEHBI JUIS YIIYUIIEHUS! KOMMYTalUU.
3). C moMomIpr0 KOJIEKTOPA U MIETOK Bpaliaromascs 00MOTKA SKOPs COSAUHSACTCS C BHEITHEH CETHIO.
4). SIpMo - YacTh MarHUTOMPOBO/IA, IO KOTOPOMY 3aMBIKAETCSl OCHOBHOM MarHUTHBIH, MOTOK U MTOTOK
100aBOYHBIX ITOJIIOCOB.

Kakoe 13 npuBeIeHHBIX HUKE BbIPaKeHMIi 15l reHepaTopa NoCTOSTHHOTO TOKA 3aNMCAHO
NpaBUJIbHO?
1).U=Ea+IsRa
2)M=xDo
3). APg = Is Ra- motepu B 0OMOTKE SKOPS.
4). APB =I8” RB - moTepu B 0OMOTKE BO36YKICHHL.

C xakoii neJbI0 NIPH MyCKe ABUTATeNIs NapauieIbHOr0 BO30Y KIeHUsI CONPOTHBJIEHHE PeocTaTa B
nenu 00MOTKH BO30Y:KIeHHsl YCTAHABJIMBAT MUHUMAIbHBIM?




1). /Il yMeHbIIEHUs yCKOBOT'O TOKA.

2). I yBeTM4eHHS ITyCKOBOTO TOKA.

3). /111 yMEHBIIEHHUS ITyCKOBOTO MOMEHTA.
4). Ins yBenmU4eHUs ITyCKOBOTO MOMEHTA.

Yrto npou3soiiger, ecid ABUIaTe/Ib N0CJIA0BATEIBHOI0 BO30YKIeHHs MOAKIIOYHTD K ceTH 0e3
HATpy3Ku?

1). JIBurarens He 3aIlyCTUTCA.

2). OOMOTKa SIKOPS TIeperpeeTcs.

3). BrI3bIBaeT HeOrpaHUYEHHOE BO3PACTaHHUE CKOPOCTH
4).06MOTKa BO30YXKICHUS ITEPETPEeTCsL.

JJ1st KaKo# LeJIM reHepaTOPbl NOCTOSIHHOIO TOKA ¢ CaMOBO030y:K1eHHeM (FeHepaTopbl
CMeIIAHHOI0 BO30Y:K/IeHHs) MMEIOT JBe 00MOTKH BO30Y K/IeHH: Napa/lJIeTbHYI0
nocj1e10BaTeIbHYI0?

1). s ymydieHust KOMMYTaIuH.

2). J1ist yMeHBbIIEHUS] U3MEHEHHS HalPsHKSHUS IIPU U3MEHEHUH Harpy3Ku
3). JI1s yBenuueHHst MarHUTHOTO TIOTOKA B PEXHMME X0JIOCTOTO XOJa.

4). Jlnst yIrydIeHus: yCIOBUi CaMOBO30YKICHHS TeHEpaTopa.

Kakas xapakTepucTHKa COOTBETCTBYeT padoTe ABUraTe/isi IOCTOSIHHOIO TOKA HE3aBHCUMOI0
BO30YsK/1eHUs NPU 0CIa0JIeHMH MATHUTHOTO OTOKA?

(0
\
3
2
1 I,
1). Xapakrepuctuka 1. 2). XapakTepHucTHKa 2.
3). XapakTepucTuka 3. 4). Xapakrepuctuka 4.
Kakasg xapakTepucTHKa NPUHANJIEKUT JIBUTATENI0 TNOCTOSHHOTO TOKAa, CMEIIAHHOTO
BO30ysKaeHus1?
w
1 2
3
4 ¥
ﬁ_.____‘qﬁ_\
M
0
1). Xapakrepuctuka 1. 2). XapakTepucTuka 2.
3). XapakTepucTuka 3. 4). Xapakrepuctuka 4.

Kakoe ypaBHeHHE COOTBETCTBYET pafoTe YIeKTPHUECKOH MAIIMHBI B FeHEPATOPHOM peskume?
1) U=x®do—Esx




2) U= k®o + IaRs
3) IasRa=Es+U
4) U= k®o — lsRs

Kakyro MomHoCTh (IpUOJIM3UTEIBHO) NOTPelIseT U3 CeTH ABUIaTeIb IOCTOAHHOI0 TOKA, €CJIH
MOMEHT Ha BaJy Asurartenas pasen M = 300/r Hm, HanpsiskeHue nuraromeii cern 220 B, ckopocTh
Bpamenns papHa 1000 06/muH, a k1 coctaBasier 1 = 95%.

1).8,5kBr.  2).10,5xBr. 3). 11,5kBr.  4). 15,5 kBr.

Kaxkoe ypaBHeHHe COOTBeTCTBYeT padoTe 3IeKTPHUYECKO MAIMHBI B IBUTAaTeIbHOM peskume?
1) U=xdw - Esx

2) U= k®o + IaRs

3) IsRa=Ea+U

4) U= k®o — IsRs

Bri0epute npaBu/jibHOe onpegejieHHe Ha3HAYeHMs] KoMIeHcaunoHHoi o0MoTku (KO) mamuHbI
MOCTOSIHHOTO TOKA.

1) KO pa3smereHa Ha IlIaBHBIX ITOJFOCAX MAIIWHBI U CITY)KHUT JUIS YIYYIICHUS YCIOBHI KOMMYTALHH.

2) KO pasmeniaercs Ha JOOABOYHBIX MOJFOCAX MAIIMHBI M CIYXKUT IJISL YCTPAHCHUS PEAKIUH SKOPS
MaIIHBI.

3) KO pasmeniaercs B 1a3aX OCHOBHBIX ITOJIFOCOB MAIIMHBI M CIIY)KUT AJIsl yCTPAHCHUS PEAKLUH KOS
MaIIHBI.

4) KO pa3MenieHa B ma3ax IJIaBHBIX MOJIOCOB MAIIMHBI M CIYKHUT JUIs GOPBOBI ¢ UCKaKCHUEM IIOJIS
MAalIWHBI OT PEAKINU AKOPSA YU CHUIKCHUA HAIIPSAKCHUA MEXKAY KOJUICKTOPHBIMU ITIJIaCTUHAMU.

PM KaKoil cxeMe NUTAHUSA 00MOTKHU BO30Y K/IeHUsI 00eclednBaeTcsi MAKCMMAJIbHAS Neperpy304Hasi
T0COOHOCTH ABUIaTe I NOCTOSTHHOIO TOKA?

1)  Tlpu napayiensHOM BO30OYKICHUH.

2)  Tlpu He3aBUCHMOM BO30YKICHHH.

3)  Ilpu mocienoBaTebHOM BO30YKIEHUH.
4)  Tlpu cMemaHHOM BO30YKICHHUH.
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1) a-e-B. 2) a-e-B. 3)a-e-n 4)a-0-B

BblﬁepI/ITe NPAaBUJIBHYIO MOCJIEI0BATC/IBHOCTD IEPEeXoaa IBUTATEIA MOCTOSTHHOI'0 TOKA
HE€3aBUCUMOI'0 BO36y)K}.IeHl/lfl NP NEPEKIIOYCHUH €0 U3 IBUTATECJIBHOI'0 PEXKUMA B PEKUM
AUHAMHUYECKOI'0 TOPMOKEHUA 10 MOJIHOH 0CTAHOBKM JIBUrATeJsI

BriGepuTe NpaBHIIBLHYIO OCJIEA0BATEIbHOCTD NEPeX0/1a ABUTaTeIsI IIOCTOSTHHOT0 TOKA
He3aBHCHMOI'0 BO30Y:K/IeHUSI TPH MePeKJII0UYEeHUH ero U3 IBUraTeJbHOr0 PesKiMa B PesKUM
NPOTHBOBK./IIOYEHHS 10 MOJIHOH OCTAHOBKH JIBHIATEJIsI
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1) a-e-0-B. 2)a-0-B. 3)a-e-n. 4)0=e-m.

1. PexynepaTuBHOE.

2. lunamugeckoe.

3. IIpoTHUBOBKITIOYCHHE.

4. Hukaxkoii U3 IepeUrCIICHHBIX BEIIIES

Kakoii u3 PEXKUMOB IJICKTPHICCKOIO TOPMOKCHHUA MOKHO peain3oBaThb B /IBUIaTe 1€
MOCTOAHHOI'0 TOKA ITOCJA€A0BaATCJIABHOI0 BO36y)l€I[eHl/Ifl?




B ycraHoBuBIIeMcS pexKuMe ABUraTe/lb padoTajl Ha HCKYCCTBEHHON MeXaHU4eCKOoi
xapakrepucTuke. [lokaskure noc/je10BaTeIbHOCTh Nepexoa padoyeii TOUKH HA eCTeCTBEHHYIO
XapaKTEePUCTHKY NPH 3aJaHHOM MOMEHTe cONpoTHBIeHus Mc

4

—

Y]

1) a-6-B. 2) Her mpaBmibHOTO OTBeTA.
3) B-r-0. 4) 6-r-B.

IIpu kakoMm cniocode BO30y KAeHUS M10JIyYeHA BHEIIHSASI XAPAKTEPUCTUKHU 2 reHepaTropa
NOCTOSIHHOTO TOKA? YKaKuTe NPABWIbHbII OTBeT.

158

I
1) [Ipu He3aBUCHMOM BO30YKIICHHH.
2) [pu napannensHOM BO30YKICHUH.
3) [Ipu cMemaHHOM BO30YK/ICHUH.

4) Tlpu nocnenoBaTeaIbHOM BO30YKICHUH.

Ykaxkure €CTCCTBCHHYIO MEXAHUYECKYIO XaPaKTEePUCTUKY ABUTaATE/Isl MOCTOSAHHOTO TOKaA €
HE€3aBUCHUMBIM 3036ym)1elmeM.

1

0 574

1) Xapaxtepuctuka 3. 2) Xapakrepucruka 1.
2) Xapakrepuctuka 4. 4) Xapaxkrepucruka 2




Kak n3MeHTh HanpaBJeHHe BPalleHHs IBUTATEJISI MOCTOSIHHOTO TOKA ¢ He3aBHCHMBIM
BO30Y:KIeHUEM
1) W3meHeHMeM HAMpaBJEHUs TOKA B 0OMOTKE BO30YKIAECHHS U B OOMOTKE SKOPSL.

2) V3MeHeHHEM MOJSPHOCTH MUTAOIIETO HAPSHKCHHS M HATIPABJICHHS TOKa B OOMOTKE SKOPSI.
3) U3meHeHHEM HOSIPHOCTH MUTAIOLIETO HAIIPSDKCHUS
4) VI3MeHeHHeM IOJSIPHOCTH MUTAOIIETO HAIPSHKEHHUS M HAIIPABICHHS TOKA B 0OMOTKE BO30YKICHHMSL.

JJ1st KaKo# LeJIM reHepaTopPbl MOCTOSIHHOIO TOKA € CAMOBO30Yy KAeHHeM (reHepaTopbl
CMeIIAHHOI0 BO30Y:K/IeHHs) MMEIOT Be 00MOTKH BO30Y K/IeHH: Napa/lJIeTbHYI0 1
nocj1e10BaTeIbHYyI0?

1). I ymy4imeHust KOMMYTaIUH.

2) Jlns yMEHBIIEHUS U3MEHEHHS HalpsHKSHUs IIPHU U3MEHEHUH Harpy3KH.
3). s yBenuueHst MarHUTHOTO TIOTOKAa B PEKHUME XOJIOCTOTO X0/a.

4). Jlnst yirydIeHus: yCIOBUi CaMOBO30YKICHHS TeHEpaTopa.

H3Bectsl I/IC nepBuYHO U BTOPUYHOIT 00MoTOK TpaHchopmaTopa: E;=10 B; E,=130 B. Uncao
BUTKOB NepBU4YHO 00M0oTKH W;=10. OnpeneauTph 410 BATKOB BTOPHYHOI 00MOTKH.

1).130. 2).26. 3).260. 4).13

Bri0epuTte npaBuJibHOe onucaHue AelicTByromero sHadyenus I/1C BTopuuHoil 00MOTKHM
TpaHcopmaTopa
1) E2=1,41 sz Cpm .
2) E2:4,44 sz @m.
3) E2:3,14 sz @m.
4) E221,73 ng d)m.

Kak cooTHoCSTCS 110 BeJTHYMHE HATIPSIKEHUE KOPOTKOTo 3aMbIkaHus U, u HoMuHaabHoe Uy, B
CIJIOBBIX TpaHcopmaTopax ?

1) Uy20,01U,.2) Uy 0,2Uy,.

3) Up0,05U,.4) Uy 0,5Uy,

Kak Binsier HepaBeHCTBO HANIPSIAKEHNH KOPOTKOI0 3AMBIKAHHS HA PEe:KUM NapajiebHOH padoThl
TpancopmaTopos?

1). BkirodaTs Ha mapayuIebHYI0 paboTy TpaHc(hOpPMAaTOPHI C pa3HBIMU
HaPsOKCHUAMHA KOPOTKOT'O 3aMBIKAHUA KATETOPUICCKHN 3alIPCIICHO.

2). TpanchopmaTop ¢ MEHBIIIUM HATPSHKEHUEM KOPOTKOTO 3aMBIKAHHUS
OyzeT HarpyxaTbcs OOJBIIE B MPOIIEHTHOM OTHOIICHHH K IPYTOMY  TpaHC(OpMaTopy.
3). TpanchopmaTop ¢ MEHBIIIUM HATIPSHKEHUEM KOPOTKOTO 3aMBIKAHHUS
OyzeT HarpyXaThCsl MEHBIIIE B IPOLICHTHOM OTHOLICHHUH K APYTrOMY TpaHCHOPMATOpy.
4). He Bnusier.

Tok Harpy3ku TpancopMaTopa yBeJMunjics B ABa pa3a. Kak u3aMeHWJIHNCh NOTEPH B CTATH
TpaHcdopmartopa?

1). YBenuuunuce B JBa pasa.

2). YBenuuuiInch B YEThIpE paza.

3). YMeHbIIMUINCH B JIBA pa3a.




4). IIpakTu4ecKky He N3MEHUITUCH.

JLJ1s1 4ero mpoBOJUTCS ONBIT KOPOTKOI0 3aMBbIKaHUA TpaHchopmaTopa?

1). JIns onpeneneHus COMPOTUBICHUI 0OMOTOK TpaHC(OpMaTopa.
2). J1nst onpeneneHus MoTeph B cepledHuKe TpaHchopMaTopa.

3). 1t onpeneneHus moTeph BO BTOPUIHON 0OMOTKE.

4). Ins onpenenenus koddduiuenta Tpanchopmarmu /C.

Kak u3meHsiercsi OCHOBHOH MATHMTHBIH IIOTOK, ecid TPaHCGOPMATOP BKJWYMTL B CeTh €
4YacToToii B 1Ba pa3a 00/iblIe HOMHHAIBbHOM, HO IPH HOMHUHAJILHOM HANPSZKeHUU?

1). YMensmuTes B 4 pasa.
2). YMeHbmuTCS B 2 pasa.
3). He uzmenurcs.

4). YBenuuuTtcs B 2 pasa.

. Onnodaszublii TpaHchopmaTop NoAKIOYEH K ceTu 220 B; norpedasiemas mouHocTs 2,2 kKBT; TOK
BTOpUYHOI 00MoTKHM 2,5 A. Halizure ko3¢dpuuuent rpancpopmanuu "K".

1).K=2. 2).K=3. 3).K=4. 4).K=025.

. Kak pacnpenensiercss Harpy3ska Me:kay AByMsl HapajuleibHO padoTaomumMu TpaHcdopMaTopamu
NPH PaBeHCTBE UX Ipyni, Ko3(pPuIUueHTOB TPpaHcPopMaLUM M HANPSIKEHU KOPOTKOIr0 3aMbIKaHUS
U NIPU HEOJMHAKOBBIX HOMHHAJIBHBIX MOLIIHOCTSIX.

1). Harpy3ka pacnpeenseTcs IpornopuuoHaTIbHO HOMUHATIBHBIM MOIITHOCTSIM.

2). Harpy3ka JemuTcsi MIOpOBHY MEXy TPaHC(HOPMATOPaMH.

3). Pacnipenenenue Harpy3Ku Mexay TpaHcdopmaropamu 3aBHCUT OT 3arpy3ku TpaHcdopmaTopos.
4). Pacnpenenienne Harpy3ku Mexry Tpanc(OpMaTopaMH He 3aBUCUT OT 3arpy3Ku TpaHC(OpPMaTOpOB.

Kaxkasi u3 BHEIIHMX XapPaKTEePUCTHK COOTBETCTBYET HArpy3Ke B e BTOPHYHOIH 06MOTKH
XapaKTepPUCTHKA ¢ cosP, =1

U, A

Ey=Usuon

|
I

1). Xapaxrepucruka 1. 2). Xapakrepucruka 2.
3). Xapaktepuctuka 3. 4). Xapakrepuctuka 4.

Kak coequHeHbl nepBHYHAS M BTOPUYHAsI 00MOTKH TpaHcdopMaTopa, ecjiu TpaHchopmaTop umeer
11 rpynny coennHenusi 00MOTOK ( coeanHeHNe 3Be3/1a — Y, coeTHHEHHE TPEYTOJIbHUK —A)
1) Y/A. 2)YIY. 3)AIA. 4)A)Y.

Yrto npou3soiiger ¢ TpancGopMaToOpoM, ecjid ero BKIKYUTH B CeTh NOCTOSTHHOI0 TOKa?
1) VMeHBIIUTCSI OCHOBHOW MATHUTHBIN TTOTOK.

2) YMEHBIIUTCS MOTOK PacCeHBaHHS.
3) Tok BO3pAacTeT 0 HEAOIMYCTUMBIX 3HAYEHUIA.
4) Hwuyero He U3MEHHUTCH

Kak nepenaercst 31eKTpH4ecKas JHeprus U3 NepBHYHOI 00MOTKH BO BTOPUYHYIO ?




1) TonbKO MEKTPHIECKUM ITyTEM.

2) Kak B 06bIYHOM TpaHC(HOPMATOPE.

3) ToabKO 3MEKTPOMATHUTHBIM IIyTEM

4) DIeKTPOMAarHUTHBIM U DIICKTPUYECKUM TIyTEM

BriGepure ¢opmMyJ1y, ONNCHIBAIOIIYIO 3aK0H 3JIeKTPOMATHUTHOM MHIYKIMHA

Jd b | do dd
_. 2@ ne=W-2L 3e=— 2 4ye=-w/Z2
) e=-—- ¢ a e wa v

BriGepuTe npaBujibHOE YpaBHEeHHE 0ajlaHCa HANPSZKEHMI 1JISl el MepBUYHOH 00MOTKH
TpaHcdopmarTopa

1) Ulz_El_‘}l'rﬂL‘;]'.f'Xl
QU =E-1-n-1-j-X,
)Y U, =—E +1-rn+1-j-X,
4) C'rlz_El'}"il'ﬁ_jl'f'X]

Bri0epuTe npaBHiIbHOE HAIMCAHHE YPABHEHHs BHEIIHEH XapaKTePHCTHKH TpaHcdopmaropa.
) Uy=U,, =1y -cosp, + 'y X -sing,

2) Uy=U,, +1'y1,-cosp, —I';-X, -sing,

3) UL=U,, +1'y1 cosp, +1',-X, -sing,

4) U',=U,, ~I'y7,-cosp, —1'y-X, -sing,

Bblﬁepl/lTe NMPaBUJIbHOC HAIITMCAHUE YPABHCHUSA 0asaHca HaAaMarHnymBaKIuX CUJ B TpaHC(l)OpMaTOpe
N iy-Wy=1,-W, -1, -W,
D L,-W =1 -W +1,-W,

NI -Wo=1,-W +1,-W,

Nl -wo=1,-W -1, W,

B Tpancpopmartope, nonmxaroumeMm Hanpsixenue ¢ 220 B 1o 6,3 B ucnoab3yoT npoBoj ceyeHUsiMU
S=1 MM° u S,=9 mmZ. Kak NMPaBUJIbHO HCIIOJb30BATH MPOBOJ ¢ cedyeHnem S;=1 Mm% ?
1) Tonbko B 06MOTKe BhIcIIero Hanpsukenus (220 B).

2) Tonbko B 0OMOTKE HHU3IIET0 HanpsbkeHus (6,3 B).
2
3) OG6e 0OMOTKM HAMOTATh IIPOBOJIOM CEYEHUEM S,=9 MM,
2
4) OGe 0OMOTKH HAMOTATh ITPOBOJIOM CEUEHHEM Si=1 MM

H3MeHnTCS 1M MATHUTHBII MOTOK B cepieuHNKe TpaHcGopMaTopa, ec/Id TOK BTOPUYHONH 00MOTKH

yBean4uiics B 3 paza?
1) Veenunuurcs B 3 pasa.

2) He usmenwures.
3) VBemuuurcs B 9 pas.
4) VYwmenbmmTes B 3 pasa.

OpxnodasHblil IBYX 00MOTOYHBIN TPAHC(OPMATOP HCNBITAIN B PesKAME X0J0CTOI0 X0/a U
MOJYYHJIH CJIeqyIoNIue JaHHbIe: HOMAHAJIbHoe HanmpsikeHne U,,=220 B,Tox xoJocToro xoxa 15=0,25

A, norepu xoso0croro xoaa P,,= 6 Br.
Onpenenauts k03¢ GuIIHEeHT MOITHOCTH cosd TpaHcdopMaTopa NMPH X0JOCTOM Xoje.

1) cos¢ = 0,05. 2) cos¢p =0,11. 3) cosd = 0,21. 4) cos¢ =~ 0,015
2)

B xakoM pesknMe paGoTalOT H3MepUTeJIbHbIE TPaHC(OPMATOPHI TOKA U HANPSKEHUsA? YKaKUTe




NpaBUIbHBIN OTBeET.
1. Pexum pabGoTsl onpenensieTcs npeaeaMu U3MEpPEeHHs OAKII0YaeMbIX TPUOOPOB.

2. Tpancdopmarop Toka paboTaeT B peKUME XOJIOCTOTO X0/1a.
3. Tpancdopmarop HanpspkeHHsT paboTaeT B peKUME XOJIOCTOTO X0/1a.
4. TpanchopmaTop HapsHKEHUS paboOTaeT B peXKUME KOPOTKOTO 3aMbIKaHUSL.

IHoyemy cepaeyHuk TpaHcpopMaTopa BHINOJHAIOT U3 JIEKTPOTEXHUYECKOM
cTanu? YkaxuTe NpaBUIbHBIH OTBeT.

1) I yMEHBIICHUS TOKA KOPOTKOTO 3aMBIKAHHS

2) Ins yMEHBIICHUS aKTHBHOM COCTaBIISFOMIEH TOKa XOJIOCTOTO X0/,

3) [nsa yBenuyeHUs HAMarHU4UMBAIOIIEH COCTABISIONIEH TOKA X0JI0CTOTO
XoJa.

4) Jins ynyduieHuss KOppo3uiHOH CTOMKOCTH.

Kakoii pucyHoOk cooTBeTCTBYeT padoTe ACHHXPOHHOI0 3JIEKTPOABUIaTe/Isl B pexKnuMe
NPOTUBOBKJIIOYEHHSA ?

n, n n =0

-
Hz-{: H] n:} ”I }?2 =

‘Hw "wm "Ham '/L-E“\
/P;:.l\' Puc.2 Puc.3 Puc.4

Bbi0epurte npaBu/ibHY10 GopMmy.ay AJisl onpeaes eHUs YIJI0BOM 4YacTOThl MATHUTHOIO NOJIS
ACHHPOHHOTO0 3JIeKTPOABUTaTES?

1) @ ——2H'P ‘ 2) @, = /
)T VO P
f-P 2z f
27 4 @ = P

3) o,

Kakoit yqacTox MexaHH4eCcKOil XapaKTepUCTHKH aCHHXPOHHOTO JIEKTPOABUraTeNs sBIIseTCs pabouum ?

‘H?M l

[

] 1,0

H0-1 2)1-2 3)2-3  4)0-2

Boi0epuTe npaBuJbHYI0 GopMyay AJisl onpeneaeHust CKoJbkeHus AJl
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. 1 __’?_’ v -'?2 _’?1 v - 2 v .’?3 _"Tl
) S=—  2)5="— 3) S=—"— g S=—"—~1
n, n, n n,

Bo ckouabko pPa3 YMCHBIINTCHA lIyCKOBOﬁ TOK Tpexq:amoro ACHUHXPOHHOI'0 ABUTATEIA IIPH
COCIUHCHUH (1)33 B 3B€3y BMECTO Tpeyro.m,lmlca?

V2 2)2 3 V3 4)3

3a cyeT H3MEHEeHHsI KAKOr0 apaMeTpa NMPOU30ILI0 H3MEeHeHHe MEXaHHIECKO XapaKTePUCTHKY
ACHHXPOHHOI'0 Z[BﬂraTeﬂﬂ?
11{3_\1 A

1) Hanpsokenust mutanus.  2) AKTHBHOTO POTOPHOTO COTIPOTHBIICHUS.
3) YacToThl CeTH. 4) Yucna map IoJIFOCOB.

Kak n3MeHNTCS KpUTHYECKH MOMEHT ACHHXPOHHOI0 3JIeKTPOABUTIaTe s, eC/IU NMoBeeHHOe
Hanpsi’keHUe CHU3UTH B Ba pa3za?

1) Kpurrdeckuii MOMEHT CHU3UTCSI B [IBa pasa.

2) Kpurnyeckuii MOMEHT HE H3MEHHTCS.

3) Kpuruyeckuit MOMEHT CHU3UTCS B 4 pasa.

4) KpuTuueckuii MOMEHT CHU3UTCS B V 2 paza

3a cuer U3MEHEHHUsI KAKOT0 mapamMerpa npou3omJjo u3BMeHEHH e MeXaHNn4ecKoil
XAPAKTECPUCTUKHU ACHHXPOHHOT 0 HBHFaTeJ’lﬂ?

R g

)

M
1) Hanpsokenust nmutanusi. 2) AKTUBHOTO POTOPHOTO COMPOTUBIICHHUSI.
3) YacToTbl ceTH. 4) Yucna map IMoJIroCoB.

l'[oquy HOMUHAJbLHBIA MOMEHT ACHHXPOHHOTI0 IBUTIaTe/Isl IIPpU BBEICHUHU peocTara B (l)a3Hl)lﬁ
POTOP YMEHBIIACTCHA IIPHU TOM K€ CKOJIbKEeHUn?

1) YBenuunBaeTcsi COMPOTUBIIEHUE POTOPA.
2) YBennunBaeTcsi akTUBHOE COMPOTHBIICHUE POTOPA.
3) YMeHbIIaeTCsl aKTUBHASI COCTABJISIFOIIAS POTOPHOTO TOKA.
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4) YMeHbII1aeTCcsl pOTOPHBIH TOK.

Yto HyKHO cAeJIaTh, YTOObI H3MEHUTH HANPAaBJeHHe BpalleHus Tpex¢a3HOro aCHHXPOHHOI0
ABHraTes ¢ (pasHbBIM poTOpoM?

1) I3MeHHTh cXeMy COeTMHEHHs CTaTOPHOW OOMOTKH.

2) I3MeHHTh cXeMy COeTMHEHHS POTOPHOI OOMOTKH.

3) [TomeHATH MeCTaMU JBa JIMHEWHBIX POBOJIA JBUraTEIsl Ha KIIEMMax
Tpexda3HO ceTH.

4) I3MeHUTDH CXeMBI COeAMHEHISI CTATOPHOW U POTOPHON OOMOTOK.

3a cyer U3MEeHEHHsI KaKOro NapaMeTpa NpoU301I0 H3MeHeHle MeXaHUYeCKoM
XapaKTePUCTHKH ACHHXPOHHOI'0 ABUIaTe/s?
n
A

1) HanpspkeHust nuTaHus.

2) AKTUBHOTO POTOPHOT'O COIIPOTHUBIICHHUS.
3) YacToThl ceTH.

4) Yucna map moIrocoB.

Bbi0epurte npaBuiibHYI0 GopMy.ay 3JEeKTPOMATHUTHON MOLIHOCTH ACMHXPOHHOI MAIIMHBI.
al

1) B, =my I — 2) P, =m -E',-I' sy,
m, - E' 7
- _ 1 2 ) _ 12 2
3) Pm—T 1) P-m—ml‘fz's
BoiGepuTe npaBuibLHYI0 (hOPMYJTY MOUTHOCTH HA BAJIy ACHHXPOHHOIO 3J1eKTPOABUIaTe/Is .
M,
1) P=— 2) B=M,-o,
& M,
4) P,=M,-n, 3 H=—

HomuHnanbHasg 4acToTa paGoThl ACHHXPOHHOI'0 JBUIATEIs C KOPOTKO3AMKHY-
TBIM POTOPOM, IUTAIOLIETOCS OT MPOMBIIIJIEHHOH CeTH MepeMeHHOro Toka, N;=950
00/MuH. OnpeneJuTh YMCI0 Nap MOJIOCOB P CTATOPHOI 00MOTKH TAHHOTO IBUTaTe/Isl M BeJTMYNHY
HOMHUHAJILHOTO CKOJIbKEHHsI SH.

1)p=1,Se=0,68.  2)p=1,Su=0,05.
3)p=2,Su=0,37.  4)p=3,Su=0,05.
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BriGepuTe yeTOMYNBEIA y4aCTOK MEXaHHYECKON XapaKTepPHUCTUKH ACHHXPOHHOH MANIWHBI.

1) AB. 2)0OB. 3).BC. 4)0C
Omnpenenurs KII/{ 1 Tpexda3zHoro acCHHXpOHHOI0 ABUIaTeJIsi B HOMHHAJIBHOM pesKMMe, eCJIu
nocrosiHHbie norepu Py=15mBT, nepemennsie P.,=35 MBT, a norped.JisieMmasi U3 ceTH MOIIHOCTH

P=250 mBT.
n=08 2)n=09 3)n=098 4)n=0,76

HoMuHa/JIbHAas 9acTOTA PaGoTHI ACHHXPOHHOT'O IBHIATEJIsI ¢ KOPOTKO3aMKHY -
THIM POTOPOM, uTaouerocs or ceru f;=50 T'n, N,=950 06/MuH. Onpenesurs yacrory IAC T,

HAaBOJIUMOii B pOTOPHOIi 00MOTKE.
2)f,=5Tu. 3)f,=2,5Tu. 4)f=0,05Tu

1) f2 =5 FI_I.
Tpexda3Hblii aCHHXPOHHBbIN ABUTATEJIb MOAKJIIOYEH K CeTH NIepeMeHHOr0 ToKa ¢ (pa3HbIM
HanpsikenneM U; = 220 B. IIpu HoMuHA/IBHON HATPY3Ke AKTHBHASI MOIIHOCTD, OTPedJsieMast
asurartenem u3 cetu P, =250 Bt, a ¢pa3usiii npu 3ToM paseH |; =0,5 A. Onpexeants cos¢ TBUTATENS

NpH HOMMHAJIbHOM HArpy3Ke.
3) cosd = 0,87. 4) cosd = 0,76.

1) cos¢ ~0,44. 2) cosd ~1,73
Bblﬁepl/lTe MEXaHUYECKYIO XapaKTEePUCTUKY, COOTBETCTBYIOIIYI0 CHUKCHUIO YaCTOTbI

MmOoABOAMMOIO HANIPHAKECHUSA

0 /

2) XapakTepucTuKa 2.
4) Xapakrepuctuka 4.

1) Xapakrepucruka 1.
2) XapakTepucrtuka 3.
HomuHanbHasi 4yacToTa padoThl ACHHXPOHHOTO IBHIaTe sl ¢ KOPOTKO3aMKHY -

THIM POTOPOM, MUTAIOLIEr0cs OT MPOMBIIIJIEHHO} CeTH MepeMeHHoro Toka, N,=720
00/MuH. Onpese/IMTh Y1 CI0 AP MOJI0COB P CTATOPHOI 00MOTKH IAHHOTO ABHIATE/IS] H BeJIMYUHY

HOMHUHAJBHOI'0 CKOJIbKCHUSA SH.
2) p = 4, Su=0,04.

1) p =1, Su=0,08.
4)p = 3, Su= 0,06.

3)p=2,Su=0,1.
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Bri0epuTe MeXaHHYECKYI0 XapAKTePUCTHKY, COOTBETCTBYIOIYI0 CHHMKEHHIO IIOBOAMMOI0
HaNPsSIZKeHUs

1) 4. 2)2. 3)3. 4)4.

Ha PUCYHKE IIPUBEICHO ceMeHCcTBO XAPAKTEPUCTUK ACHHXPOHHOTI'0 3JICKTpPOABUTaATEIs. Kakum
NEPEeYUCICHHBIM BADHAHTAM OTBE€TOB COOTBETCTBYHOT JAHHDbIC XapPaKTEPUCTUKH

3

1) CemeiicTBO XapaKTEPUCTHK PEOCTATHOTO PETYIHPOBAHHUS CKOPOCTH.
2) CeMeiCTBO XapaKTePUCTHUK PETYIHPOBAHMUS H3MEHEHHEM HAIPSHKCHHUSI.
3) CemeicTBO XapaKTEPUCTHUK PETYIHPOBAHMUSI H3MEHEHHEM YHCIIA TIAP TIOIOCOB
CTaTOPHOH OOMOTKH.
4) V3MeHeHHeM 4acTOTHI ¥ BETMYHMHBI IOABOJMMOTO HAIPSHKCHUS
IIpu peanuzanum KaKoro BUAa TOPMOKEHHSI OTCYTCTBYeT Npeodpa3oBaHie KHHETHYeCKOH IHEePruu

BpalalOIUuXCcHa MacC B JJICKTPUHYIECKYHO ?
1) Pexxnm nuHaMmugeckoro TOPMOXKCHUA.

2) PexuM pekynepaTHBHOTO TOPMOKCHHS.
3) PexuM NpOTUBOBKITIOYCHUSL.
4) PeuM 4aCTOTHOTO TOPMOMKEHHS

Kaxkoii Tok KOMIeHCHPYeT CHHXPOHHBII KoMIleHcaTop?

1) UanyktuBHeld.  2) EMxocTHOW. 3) AKTHBHBIN. 4) AKTMBHO-WHIYKTHBHBIM.

Kakasi MexaHH4ecKasi XapaKTepUCTHKA CBOMCTBEHHA CHHXPOHHOMY
JBUTATEJII0?

0 M,
1) Xapaxrepucrtuka 1. 2) Xapakrepuctuka 2.
3) Xapakrepuctuka 4. 4) XapaxTtepucTuk 4.
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BoiGepuTe NpaBUIILHYIO 3aIMCh YIPOILIEHHOT0 YPABHEeHHs 0aJIaHCa HATIPSI’KEHHs] CHHXPOHHOI'0
ABHMIaTeIsl ¢ HeSIBHOMOJIIOCHBIM POTOPOM.

WU=E+1I,- jX, N U=-E-I, X,
NU=E-I, jX, HU=—E+1I, jX,

Bri0epurte npaBuiibHy10 GopMyJ1y JIEKTPOMATHUTHON MOIIHOCTH HESIBHO-
MOJIFOCHOT'0 CHHXPOHHOI'0 reHepaTopa.

my - U . my-U-Ey .
P, =— X _-smn& n Py, =————-sné
1) fa E, c 2) o X,
my-E : U-E, .
3) P3,='—._°-X,;-5mﬁ' 4) Pﬂ=ﬁ-sn1€
Kakas peakuusi iKopsi CHHXPOHHOI'0 FeHepaTopa NPU AKTHBHO-UHAYKTHBHOM
Harpy3ke?

1) IIpomomsHO-TIONIEpEYHAS pa3MarHUYHBAIOIIASL.
2) IlpononpHO-TIONEpeYHas MOAMArHUIHBAIOIIAS.
3) Ionepeynas.

4) IIpononbHas pa3MarHUYMBAIOIIAS.

Bei6epuTe npaBUILHYIO 32Nl ch (GOPMYJIbI 3JIEKTPOMATHUTHOI MOIIHOCTH SIBHONOJIIOCHOTO

reseparopa.
. 2 A
1) Pﬂ=m1L-Xd-sinB—m]' :L—L|su12|&?
: . i I
a-:,) PE=M'X¢"SIH3_&'|L_L|'EUI2§
- U 2 X, Xg)
. 2 \
3) pﬂ=m.gm,§+”’l—.:i_i|.smgg
X, 2 X, X;)
U-E, . {1 1)
4 Pﬂ=%—°-smﬁ+m—-|———l-sm2ﬁ
X 2 X, X,)

g = \
Kakas peakuusi ikopsi CHHXPOHHOTI'O TeHepaTopa NMpU eMKOCTHOI Harpy3ke?

1) [IpomomsHO-TIONIEpEYHAS pa3MarHHYHBAOIIAS.
2) [Nomepeynasi.

3) [IpomomeHast pa3MarHUYUBAIOMIAS.

4) IIpononbHAas MOAMATHIYHBAOIIAS.

Ha pucyHke noKa3aHbl BHELIHHE XaPAKTEPHUCTHKH ISl PAa3JHYHbIX BUIOB Harpy3ok. Beiepure
KOMOHHALMIO XAPAKTEPUCTHK, KOTOPAsi COOTBETCTBYET CJIeAYIOLIeli M0Cae0BATEILHOCTH: AKTHBHO-
€MKOCTHOH, AKTHBHO-HHAYKTHBHOH M AKTHBHOM, HArPy3KaM.

U4
E,

0 I

11,32 2)2,3,1 3)2,1,3 4)3,1,2

CHHXPOHHBII ABUTaTeNb € YHCJIOM Nap NMoacoB p =1 paGoTaeT B CHHXPOHHOM pexXUMe 0T
NMPOMBILIJIEHHOH ceTH NMepeMeHHOro Toka. OnpeaeauTs YacTOTY BpalleHHs] pOTOpa JaHHOTO
ABHUraTeas N2, ecIM HArpy3Ka Ha BaJly yMeHbIINJIAch B 2 pa3a. JIBUraTejib CHUTATh HI€AJIbHBIM.

1) n, =2900 06/mun.  2) Ny = 6000 06/MuH.
3) N, = 1500 06/mun. 4) n2 = 3000 06/muH.
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CuHXpOHHBIH ABUTaTe]b padoTaeT B CHHXPOHHOM pesKUMe OT MPOMBIIIIeH-
HOIi ceTH MepeMeHHOro Toka. OnpeneauTh YHCJIO NApP MOJII0COB AAHHOIO ABUIaTeIs,
€CJIM 4YacTOTAa BpAallleHHsl pOTOpa JaHHOTI0 ABUrarteas N2 =750 o6/muH.

1)p=3 2)p=4 3)p=6 4)p=2

Bblﬁepl/l'l'e BHECIITHIOKO XaPAKTCPUCTUKY CHHXPOHHOT0 reHeparopa 1 ocu
KOOpaAuHAaT.

E,U.I A

1) L,Ul, 2)3 1,1, 3)2,Ul, 4)2E,l,

PeryaupoBanne peakTHBHOI MOLIHOCTH CHHXPOHHOTO FeHEPATOPa, padoTAIOLIero NapaijeabHo ¢
CeThI0 OCYLIEeCTBJISAETCH:

H3meneHneM Toka BO30yXICHHS TeHEPATOPA.
W3MmeHeHreM MOMEHTa IPUBOJIHOTO ABUraTEeNIsl.
W3MmeHeHneM HanpsKeHus.

W3MeHeHneM 4acToThl BPALLEHUS.

el NS s

DIEeKTPOMAarHUTHBIHE MOMEHT CHHXPOHHOTO JIBHUTATENS CO3aeTCs:
1. MHIyKTHBHOM C OCTAaBIIAIONICH TOKA SKOPS.

2. TloJIHBIM TOKOM.

3. AKTHBHOH COCTaBIIAIONIEN TOKA.

4. EMKOCTHO# COCTaBIISIOIIEH TOKA.

Kakas xapakTepucTHKA COOTBETCTBYeT KPMBOI X0/10CTOr0 X0/1a CHHXPOHHOI'0 reHepaTopa?

E, A

1) Xapakrepuctuka 1. 2) Xapakrepuctuka 2.

2) Xapakrepuctuka 3. 4) Xapakrepuctuka 4




7. OueHoYHBbIE CPeACTBA JIJIsl MPOBeAeHHs IPOMEKYTOUHON aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTypHBIT
JJIEMEHT [TnarupyeMble pe3ybTaThl O0yYeHUS OueHOYHEIE CpencTBa
KOMIETCHIINH
OIIK-2. CIIOCOOHOCTBIO IIPUMCHATDb COOTBeTCTBYIOH_II/Iﬁ q)HSHKO'MaTCMaTI/I‘IeCKI/Iﬁ alrrapar, MCTOJAbI aHaJInu3a 1 MOJACIUPOBAHNA, TCOPCTUICCKOI'O U

OKCIICPUMCHTAJIbHOT'O NCCJIICOBAHUS TPHU PCIICHUN HpO(i)eCCI/IOHaJH)HI)IX 3aaa4

3HaTh OCHOBHBIE METO/IbI pEIICHUS IIpumepHbIe BONPOCHI:
aIre0panyecKux 1 PeryiupoBaHue peakTHUBHON MOIIIHOCTH CHHXPOHHOI'O reHePaTopa, padoTaero napajuiesibHO ¢ CeThI0
mddepeHnranbHbIX ypaBHEHUH, ocylecTRIIseTest:
TEOpHUIO HYHKLMH KOMHHUGKCHHX 1. V3MeHeHHEM TOKa BO3OYKIEHHS FeHEPATOPA.
NEPEMCHHBIX, BEKTOPHBIU dHAJIN3. 2. M3MeHeHHeM MOMEHTA MIPHBOIHOTO JBHUIaTellsl.
3. M3MeHeHueM HamnpsKEeHUS.
4. VI3MeHeHUeM YacTOThI BpallleHHsI.
YmMeTh z;/ITZTl\i’aTqucxoe onncagipligz;i?ggz 1. Jlns cxembl 3AMEIICHNs! IBUTaTells IOCTOSHHOTO TOKA 3AIHCATh YPABHEHNE JJIEKTPHHIECKOro
> TCKTPOMEXaHHUECKOT COCTOSAHMA AKOPHOH LIEMH 1 LETH B(336y>i<neHHﬂ
peoBpasoBaHUs SHEPrHH, CTPOMTD 2. Jlns nereid IEpBUYHON U BTOPHYHONW OOMOTOK TpaHC(hOpMaTOpa 3armucarh ypaBHEHHS §
BCKTOPHBIC S L IIEKTPUYECKOTO COCTOSHUS C MCIIOJIb30BAHMEM CUMBOJIMUECKOTO METO/A pacueTa Lenen
COMILICKCHOI II0CKOCTH, CHHYCOUIAILHOTO TOKA (Me:TOJIOMVKOMHJIeKCHHx aMIUIATY]).
XapaKTEpHCTHKH M TIPOBOMIATH  HX 3. s cratopHOW U poTOpHOH 1enen ACHHXPOHHOTO JBUraTells 3aMiCaTh ypaBHeHN!s
AIIEKTPOMAarHUTHOTO COCTOSIHUS B KOMIUIEKCHOU (hopMe.
aHaJu3. Briensate HauboJee
3HaUMMBIE IApaMeTpbl, NPUHHUMATh
000CHOBAHHbBIE JTOMYIICHHUS.
Bnazners Metogamu pacdyera CUCTEM

anredpandecKux u
muddepeHnranbHbIX YpaBHEHUH,
OLIEHKH Pe3yJbTaTOB
HKCHEPUMEHTAIBHBIX UCCIIeIOBAaHUN

3anucarh ypaBHEHHE 3JIEKTPOMArHUTHOTO COCTOSIHUS (Da3HOM 0OMOTKH TpaHchopMaTopa, IBUTATEINs
nepemenHoro Toka (AJl,CJl) B nuddepenunanbHoit hopMe U epeiTH K NPeACTaBICHUIO0 YPAaBHEHNUS B
orepaTtopHoii hopme
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CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

I1K-5. '0TOBHOCTBIO ONPEAEISATH MapaMeTpbl 00BEKTOB MPO(ECCHOHATBHON AEATEIbHOCTH

3HaTh

YcTpoicTBO, MPUHITUIT JIEHCTBUSA U
OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUICCKUX MalIMH. MeTobl 1
CXEMBI JUIsl ONIPECIICHHS PAa3IMUHbIX
IapaMeTPOB JEKTPUUCCKUX MAITUH.
Brusinne u3aMeHeHust pa3inyHbIX
rapaMeTpOB Ha XapaKTePUCTUKH
AIEKTPUUYECKUX MAIIUH

[lo naHHBIM CBOErO BapUaHTa, B3ATHIM M3 TaON.l MPUIOKEHHs, HEOOXOAUMO BBIIOIHHUTH
cIeTyroIee.
1. HauepTuTb 3JIEKTPUUECKYIO CXEMY BKIIFOUCHHUS JABUTATENS MMApaLUICIbHOTO BO30YK/ICHUS U yKa3aTh
Ha HEel TOK SKOPS M TOK BO30YXKICHHS.
OnpeneuTh HOMUHAJIBHBIA TOK BO30Y)KJICHUSI © HOMUHAJIBHBINA TOK SIKOPSL.
3. OmpenenuTh HOMHHAIBHBIA MOMEHT Ha BaJly IBUTATEIIS.

4.. Paccuurath u moCTpoMTh Ha OAHOM rpaduke o= f(M) ecrecTBeHHYHO u TpHU

N

HCKYCCTBCHHBIC MEXaHUYCCKUE XapAKTCPUCTUKY;
4.1.TIpu conpoTHBIEHAU PEryITMPOBOYHOIO peocrara B uenu sikops R, =5R,, U =U,  , &=

4 . 2 .IIpu noHMW>KeHHOM HanpsbkeHuH Ha sikope U = 0,6U R,=0, o=,

HoMm !

4 . 3 .Tlpu ocnabiieHHOM MarHUTHOM Totoke @ = 0,80

HOM ! HOM !

U=U R, =0
5. OmpenenuTh NPOIEHTHOE U3MEHEHHE CKOPOCTH BpAIICHUs Ul KaXKIOW XapaKTEPUCTUKH U
JIMara3oH peryaupoBaHus Ipu
M = Ml-ﬂ),‘lri

6. Paccuurars COINPOTHBIICHUE ITyCKOBOTO peocrara pu yCKe
nsurarens ¢ | =2l

ANYCK AHom "
7. OnpenenuTb TOK SKOPsS, KOTOPBIHA ObLI ObI MPHU HEMOCPEACTBEHHOM BKJIIOYEHUU JBUTATENS B
CeTh, €r0 KPAaTHOCTh MO OTHOIIEHUI0 K HOMUHAJILHOMY 3HAUYE€HHIO U CJIENIaTh BBIBOJBI JUIsI BO3MOKHOCTH
MPaKTUYECKOT0 MPUMEHEHHUsI TaHHOTO CItoco0a Imycka.
8. OnpenenuTs BENUYMHY CONPOTUBJICHHUS —[UHAMUYECKOrO TOpMOkKeHus R, npu

TOpMO3HOM TOKe sikopst I, =15l

JIBUTATEJIsl C HOMUHAJIBHON HAarpy3Koi 1 HOMUHAJIbHON 4aCTOTOW BpallleHHUS.
9. OmnpenenuTh MOJIHbIE MOTEPH MOIIHOCTH B JABHUTareie mnpu paboTe B HOMUHAIBHOM
pEXHME.

TopMO3HOMY pPEXHMMY NpPENLIECTBYET PEXKHUM

HOM *
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CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS OueHoYHBIE CpPENCTBA

10.UccnenoBarp, kak u3aMensiercs KIIJl nBurartens, paboTaromiero mnpd HOMHHAIBHON
Harpy3ke, Ha PEOCTaTHOM XapaKTEPUCTHUKE, IPU NMOHMKEHHOM Ha 40% HanpshkeHuw,

ocnabseHHoM Ha 20% MarHUTHOM INOTOKE B CPAaBHEHUU C HOMHHAJIbHBIM 3HAYEHHEM
KII, ykazaHHbIM B macniopTe ABUTATENs

[Tpumep No2.: PacueT xapakTepucTUK TpaHchopMaTopa

Tpexdaznblii TpaHchOpMaTOP UMEET CIEAYIONINE JaHHBIE.

HOMep THH S HOM U luom U 2HoMm PO PK U K I K CXCMa
BapuaHTa TpaHC(bOpMaTOpa xBA xB xB xBm xBm % % COCONHCHUA
U Irpynia

rae S, - HOMHHAJIbHAs MOIIHOCTh TPaHC(HOPMaTOpa;

U
U

Lo ~ HOMHUHAIIBHOE JIMHEHHOE HAINIPSKEHNE NTEPBUYHON 0OMOTKH;

20, -~ HOMAHAJIBHOE JIMHEHHOE HANPSKEHNE BTOPUYHONU OOMOTKUY;
P, - MOIIHOCTB MOTEPH XOJIOCTOTO XO/a;

P

) -MOIIHOCTb IOTE€Pb KOPOTKOT'O 3aMbIKaHMUS;
U - HanpsKeHHEe KOPOTKOIO
HaMpsOHKEHUs TEePBUYHON OOMOTKH;

IK

3aMbIKaHUA B IMPpOLCHTAX OTHOCHUTCIIBHO (1)33H01"O

- TOK XOJIOCTOTO XOJ[a B IPOILIEHTaX OT HOMUHAJIBHOTO (Pa3HOTO TOKA MEPBUIHOMU, OOMOTKH.

HccrnegoBaTenbcKas 4acThb

5. BBISICHUTH BIUSHHE U3MEHEHHMS YKCJIa BUTKOB HepBI/I‘{HOﬁ 00MOTKH ITOHMXXAKoIECro

TpaHc(opmaTopa Ipu HEU3MEHHOM IepBUYHOM HampsbkeHuu U, Ha ko3¢ uunent Tpanchopmanuu N u
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CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

Hanpspkenne U, Ha 3axuMax Bropudanoit 0OMOTKH.

6.MccnenoBaTh BIUSHUE XapaKTepa Harpy3Ku MOTpeOuTeNel Ha U3MEHEHHE BTOPUYHOTO
HalpspKeHUs TpaHc(hopmaTopa Ipu CoS @, = | (akTuBHas Harpy3ka) U COS ¢, = 0,6 (aKTUBHO-UHYKTUBHAs
Harpyska).

[To mony4eHHbIM pe3yibTaTaM MOCTPOUTH BHEUTHHE XapaKTEPUCTUKU HA OJJHOM rpaduke ¢
XapaKTEePUCTUKOI, COOTBETCTBYIOLIEH COS ¢, = 0,8.

7. BBIHCHI/ITL, KaK UBMCHATCA BTOPUYIHOC HAIIPSAKCHUC U » 1 TOK XOJIOCTOI'O XOJa |0 , €CJIIN

NEPBUYHYIO0 OOMOTKY TpaHc(hopMaTopa BMECTO "TpeyrojibHUKa" COSIMHNTH "3Be310i" (1iu BMecTo"
3Be37bl" B "TpeyroibHUK’’)?

HpHMep Ne3.: Tema. Pacyer u MccaeioBaHNE XapaKTEPUCTUK ACHHXPOHHOI'O JIBUTaTeIs.

Tpex¢azHblil aCHHXPOHHBIN JIBUraTellb C KOPOTKO3aMKHYTBIM POTOPOM, NACHOPTHBIMU JIaHHBIMH,
NPUBEIECHHBIMU B Tabn.3, moakioyaeTcss K Tpex(asHOM ceTH MEepeMEHHOIo TOoKa C JIMHEWHBIM

HanpsbkeHueM 220 B st HedeTHbIX BapraHToB U 380 B 117151 uetHbIX BapuaHTOB, yactoTon 50 I'm.

Homep | U,., | P.. N, I / M / M /
HOM HOM HOM COS n n M
BapuaHTa B kBT | 06/Mun Mo Pron | o M von M von

rae U, =~ - HOMHHAIBHOE HANPSDKEHUE,

P - HOMHHAaJIbHasA MOIIHOCTL Ha Bally ABUTATCIIA;

HOM




20

CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

n - HOMHHAaJIbHAasA 4aCTOTa BpalllCHUS;

HOM

1., - HOMUHAIbHBIH K03 duuueHT nonezHoro aeiicraus (KI1I);

COS @, , - HOMUHAJIbHBIA KO3((GHULINEHT MOIIHOCTH;

I
vq - KpaTHOCTb ITyCKOBOI'O TOKa;
HOM
M, )
- KPaTHOCTb ITyCKOBOT'O MOMEHTA;
M 1ou

M
M M - KpaTHOCTb MaKCUMAJIbHOI'O MOMCHTA.
HOM

ITo macriopTHEIM JaHHBIM ABUraTes Ui Bamiero BapuaHTa BBIIOJHUTD CIEAYIOLIEE.
1. HauepTutb 31EKTPUUYECKYIO CXEMY BKIFOUYEHUSI OOMOTKH CTATOpPa ACHHXPOHHOTO JIBUTATENs
COOTBETCTBEHHO JIMHEMHOMY HalpsbKeHUIO Bairero Bapuanra.
2. OnpenenuTs:
2.1 .AKTHBHYIO, pEAKTUBHYIO U MOJIHYIO MOLITHOCTH, NOTpeOIIsieMble ABUraTesIeM U3, CeTH MU
HOMHHAJIBHOM pEXHME.
2.2 .HoMuHaIbHBIN U ITYCKOBON TOKU; HOMUHAJIbHBIN, TyCKOBON U MaKCHUMAaJIbHBI MOMEHTBI
JIBUTATEJIS.
2. 3 .YacroTy BpallleH!s1 MarHUTHOTO T10JIsI CTaTOpa, HOMUHAJIBHOE U KPUTUYECKOE CKOJIbKEHHUE.
2.4. IlonHble TOTEPU MOIIHOCTH B IBUraTesle IPU HOMUHAJILHOM PEKUME pabOThI.
3. PaccunraTh ¥, IOCTPOUTH 3aBUCUMOCTD 4aCTOTHI BPALLEHUSI POTOpA IBUraTels OT BEITUYHHbI
MEXaHMYECKOT0 MOMEHTA, PUIIOKEHHOTO K €ro Baily.
4 . Uccnenoarts 3aBUCUMOCTb 4acTOThl D/IC U TOKa, 2JIEKTPUUECKUX NTOTEPh B POTOPE OT CKOJIBKECHMUSL.
5. Cnenath BBIBOJIBI 110 PE3yJIbTaTaM BBHITOJTHEHHOW paOOTHI.
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CTpyKTypHBIT
3JIIEMEHT IL1aHAIpyeMBIE pE3yIIbTaThl 00yIEHHS OUEHOYHEIE CPECTBA
KOMIICTCHIITUN
YMeThb YKTaTh MOHTAKHBIE CXEMBbI 2= 3000

HE00XO0IUMOT0 3JIEKTPOOOOPYA0BaAHUS.

[TonOupats 1 HacTpauBaTh
JIEKTPOU3MEPUTENIbHBIE TPUOOPBI AT
AKCIIEPUMEHTAJIbHBIX HCCIIEA0BAHUH.
O1neHuBaTh CHATHIE
ANEKTPOMEXAHUYECKUE
XapaKTEPUCTUKH C TOUKH 3pEHHS
TOTOBHOCTH JIEKTPUUYECKUX MAIIMH K
pabote

WMeTh obLACHHTL HasHaueHHE SIEMEHTORE B HpHHHHHHEﬂILHOﬁ

CHIOEOH CHEME YHHEEPCAIEHOT O JIE.EIOPB.TOPHOI‘O CTEHHA
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CTpyKTypHBIT
3JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUICHUS Or1eHOUHBIE CpeaCTBa
KOMIICTCHIINH
Bianers MareMaTn4ecKuM ONUCAHUEM JI1s1 cxeMbl 3aMEeIeHHs] IBUTaTeNs TIOCTOSIHHOTO TOKA 3aIlMCaTh YPABHEHUE DJICKTPUYECKOTO
Pa3IUYHBIX PEKUMOB PAOOTHI COCTOSIHUS SIKOPHOW LIENHU U LIeNU BO30YKICHUs
DJIEKTPUYECKUX MAILIKH. Jiist neriel epBUYHOM U BTOPHYHONW 0OMOTOK TpaHc(hopMaTopa 3arucaTh ypaBHEHHS
HcnpiTaTrensHol annaparypou, IIEKTPUYECKOTO COCTOSHUS C MCIIOJIB30BAHMEM CUMBOJIMYECKOTO METO/A pacyeTa Lernen
BEJICHUEM JKYPHAJIA UCIIBITAHUM. CHUHYCOHM/IAJILHOTO TOKAa (METOAOM KOMIUIEKCHBIX aMILJIUTY/).
KoppexTruposats 1 06cyx1atb Jl1s craTopHOM M POTOPHOM LieNel aCHHXPOHHOTO JIBUTATENIs 3alIUCaTh yPaBHEHUS
pe3yiabTaThl HCCIENOBAaHUI AJIEKTPOMAarHUTHOTO COCTOSIHUSL B KOMIUIEKCHOU (hopMe.
3anMcaTh YpaBHEHME MEXAHWYECKOM XapaKTEPUCTUKH JBUIaTeNsl IIOCTOSHHOIO TOKa JUIA
JIBUTaTEIBHOTO PEXHUMa, PEKMMa JUHAMUYECKOIO M PEKYIEPaTUBHOIO TOPMOKEHHMs, JJIsl pacyera
IIyCKOBOI'O TOKa U IIyCKOBOI'O MOMEHTA
3anucarth BBIPQKEHUS JUII TOKOB CTaTOPHOM M POTOPHOM  Lienei, BbIpaKEHUE UL
JJIEKTPOMArHUTHOIO MOMEHTA
CTpyKTypHBII
OJICMCHT HnaHpreMme PE3YIbTATHI O6y‘-IeHI/I$[ OHeHO‘-IHI)Ie CpeacTBa
KOMIICTCHIIUH

ITK-11. C1ocOGHOCTBIO K YUaCTHIO B MOHTaXe JIEMEHTOB 000PY0BaHUSI 00bEKTOB NMPO(PECCHOHAIBHOM JesITEIbHOCTH

3HaThb MoHTaxHbIe CXEMBI Heo0xouMoro | B oTderax mo BbINOJIHEHHBIM J1a00paTOPHBIM paboTaM MPUBOAATCS XapaKTEPUCTUKU BCEX
AIIEKTPOOOOPYIOBAHUS. 3JIEMEHTOB MOHTHPYEMOTO 000pYy10BaHMUSI.
XapakTepUCTUKH BCEX 3JIEMEHTOB | 3HaHHE (PU3NYECKOTO CMBICIIA TapaMEeTPOB 3JIEMEHTOB MOHTUPYEMOI'0 000PYAOBaHUS U
MOHTHPYEMOT'0 000pY10BaHUS. XapaKTEePUCTHK.
BapuaHTbl BO3MOKHOM B3auUM03aMEHAEMOCTH | 3HaHKME BApUAHTOB BO3MOXKHON B3aMMO3aMEHSEMOCTH PE3UCTOPOB, HHAYKTUBHBIX 3JIEMEHTOB U
Pa3IUYHBIX AIEMEHTOB 000pYyI0BaHUS. ANEKTPUUYECKUX MAIIUH.
3HaHUe MpeJIesIoB U3MEePeHHs TPUOOPOB U CIIOCOOOB PACIIUPEHHUS UX.
3HaHUe NOCIEeA0BaTEIbHOCTH BKIOYEHHS] KOMMYTAIIMOHHOM aImaparypbl Mpu 3aIycKe
ANEKTPUYECKUX MAIINH.
YmeTp YuTtaTh MOHT@XHBIE CXeMbl HeoOxoaumoro | M3 Habopa 371eMEHTOB YHUBEPCAIbHOTO JAa0OpaTOPHOrO CTEHJa MOATOTOBHTH W COOpaTh
3J1eKTPoo0OpyI0BaHUS MPUHLMIIUATIBHBIE CXEMbl IS BBIIOJHEHUS IUKIA JabopaTOPHBIX pPAa0dOT Ui CHATHUS
[TonGbuparb  HEOOXOAMMBIE  TEXHHUYECKHUE | XapaKTEPUCTHK JIEKTPUUECKUX MAIIWH B PA3IMYHBIX PEKUMaX PaOOTHI.
cpeactBa W mpubopbl s BeimonHeHUs | [IpuBecTH TeXHUMYECKHE XapaKTePUCTHUKU HJIEMEHTOB M 00OPYIOBAaHUS YHHUBEPCAIHHOTO
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CTpyKTypHBIT
3JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUCHUS O1eHOYHBIE CpEeCTBA

KOMIICTCHIINH
MOHTQ)XHBIX pa0bOT CTEH/Ia.
AHanM3UpoBaTh TEXHUYECKUE [IpoaHanu3upoBaTh B3aMMHOE COOTBETCTBHE IApPaMETPOB MOIIHOCTH M 4YacTOTHI BPALICHUS
XapaKTEPUCTUKU OTJEJIbHBIX FJIEMEHTOB JBUraTesneil, UMeroIux oomui BaJl.
000pyIOBAaHUS AJIs1 UX MCIIOJIb30BAHMSL..

Bianers Crioco6aMu MOHTaKa 3JIEMEHTOB [Ipu BbINIOJIHEHUY J1aOOPATOPHBIX padOT Opurazna CTyJEHTOB IPOU3BOIUT KIEMMHBIN MOHTaX

00opyoBaHusl 00beKTOB. TeXHUKOH HataIKu
OTJIIENbHBIX MOAYJeH. OLEHKOHN pe3ynbTaToB
MOHTa)Xa ¥ CTEIIEHU TOTOBHOCTHU K paboTe

CXCMbI IJIA ITPOBCACHUA I/ICCJ'IC,I[OBaHI/Iﬁ 1 IIOKa3bIBAOT YMCHHEC HAJIAAKHU OTACIbHBIX MO,Z[y.]'IGfI.
Pe?;y.]II)TaTI)I MOHTaXa 1 HaJIaAKW NPOBCPAIOTCA NPCIOAaBATCIIEM U HA JAHHOM J3Tall€ JacTCA
COOTBCTCTBYIOIIasA OLCHKA.

[1K-12. '0TOBHOCTBIO K y4aCTHUIO B UCIIBITAHUSAX BBOJUMOTO B 3KCILTYyaTalMIO 3JIEKTPOIHEPIreTUUECKOT0 U 3JIEKTPOTEXHUUECKOTO 000pYy10BaHUS

3Hathb IIporpammy MCHBITAaHUI BBOAMMOTO B . N .
[IporpaMMa ucneITaHui ABISETCS 00s13aTEIBHON YaCThIO OTUETA 110 BHIMOJIHEHHON
HKCIUTYaTaIHIO 3JEKTPOOOOPYI0BAHHUS. .
nabopaTopHoii paborTe.
[ToAroToBKY ONBITHBIX 00pPa3IIOB K .
HCTBITAHTSIA [lepen BbInoOIHEHNEM Ja0OPATOPHOM PabOTHI OCYIIECTBISIETCS TPOBEPKA TOTOBHOCTH K
: . MIPOBEICHUIO HccaeioBaHui. OLleHUBaeTCs HaJIMUKe e BBIIOIHEHUS paboThl M TPOrpaMMBbl
[ToxGop HEOOXOIMMOM anmapaTypsl I . .
. WCIBITAaHUN U MPAaBUIIBHOCTh COCTABJIEHHBIX CXEM, BBIOPaHHOM anmapaTypbl M TaOJIHII.
IIPOBEJCHUS UCIIBITAHUM
YMmets HacrpauBats amnmapaTtypy 1is UCIIBITAHU.
Onpenenstb pexxUMbl paboThI IpU [IpuBenenue BbIOpaHHYO anmaparypy B pabouee COCTOSIHUE, YCTaHOBJIEHHE TPEOyeMbIX
UCTIBITAHUAX. Y CTPaHATh OOHApYyKEHHbIE PEKUMOB pabOTHI ITPH MPOBEAECHUHU HCIIBITAHUH.
HEUCIPABHOCTH.
Biagers Hcnons3yemoil anmnaparypou, BeIeHUuEM

JKypHaJla UCIIBITAHU .

OrneHuBaTh pexXUMbI pabOTHI 000PYIOBaHMS.
KoppekTHbIM 00CYyX/1€HHEM MOJTyYE€HHBIX
pE3yNIbTATOB.

IIpu npoBeieHUY UCTIBITAaHHUI HA YHHBEPCAIIbLHOM Ja00paTOPHOM CTEH/IE€ AEMOHCTPUPYETCS
CTENeHb BIIAJCHUS U3MEPUTEIHHON anmnapaTypoil, KOHTPOIUPYIOTCS PE3YNIbTaThl IPOBEIEHHBIX
UCTIBITAHUN TIO KaXJI0M J1abopaTopHOU paboTe, a TaKkKe BBIBOJBI B BUJE 00CYKICHUS
MOJIyYEHHBIX PE3yIbTaTOB

ITK-13. CrtocoOHOCTEIO y4acTBOBATh B MMyCKOHATAJ0YHBIX paboTax
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CTpyKTypHBIT
3JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUCHUS O1eHOYHBIE CpEeCTBA
KOMIICTCHIINH
3HarThb [Topssnok nmpoBeAeHUs TyCKOHAIAA0YHBIX [Topsnok npoBeeHus MyCKOHANAaJOYHbIX padoT sBIIAETCS 00s3aTeIbHOM YaCThIO OTYETA IO
paboT. MeToibl U TEXHUUYECKUE CPECTBA BBITTOJIHEHHOH JIabOpaTopHOH padoTe.
yCKOHaNIa10uHbIX padoT. [IpaBuna rexuuku | Ilepen BbinonHeHneM 1ab0paTOpHOM pabOThl OCYLIECTBISAETCA IPOBEPKA FTOTOBHOCTH
0€30MacCHOCTH NP NPOBEAECHNUN TEXHUYECKUX CPEJICTB K MPOBEJCHHIO MyCKOHAIAI0YHBIX Pa0oT.
yCKOHAJIaIOYHBIX paboT Omnpoc o0yyaromuxcst nocje MNpoBeAeHNs HHCTPYKTaXka [0 TEXHUKE 0€30I1aCHOCTH.
Ymetp Hcnonp30BaTh TEXHUYECKUE CPEACTBA IS
IPOBEJCHUS yCKOHAIAJOUHBIX paloT.
HactpauBate annapartypy [Uisl IpOBEACHUS JleMoHCTpanusl NpoLEeayp BKIIOUEHHS, HACTPOMKH JUIs TPOBEJCHUS IIyCKOHATIAI0UHBIX paboT
MyCKOHAJIQJI0YHBIX paboT. [IpuMeHATh METOIBI | M BBIKIIOYCHHUSI TEXHUUECKUX CPEICTB YHUBEPCAIHHOTO JIAOOPATOPHOTO CTEH/IA.
Y TEXHUYECKUE CPENCTBA JUATHOCTUKHU
AJIEKTPOTEXHUYECKOr0 000py10BaHuUs
Bnaners Hcnonp3yemoi anmnaparypoi, BeIeHUEM [Ipu npoBeeHUY UCIIBITAHUM HA YHUBEPCAJIILHOM Ja00paTOPHOM CTEH/IE€ AEMOHCTPUPYETCS

JKypHajla BBIIIOJHCHHA ITYCKOHAIAAOYHBIX
pabot. TexHnueCKUMH CpeCTBAMU IS
HU3MCPCHUSA U KOHTPOJISA OCHOBHBIX
apaMeTpoB AEKTPOOOOPYIOBAHHUS.
CnocoOHOCTBIO COCTaBIISITh U OPOPMIISTH
TEXHUYECKYIO JIOKYMEHTAIIHIO

CTEINEHb BIIAJICHUS U3MEPUTEIIBHOM anapaTypou, KOHTPOJIUPYIOTCS COOTBETCTBUE
MIOJIyYEHHBIX PE3YJITATOB pEaIbHbIM MpEaeIaM U3MEHEHHUS U UX 3aHECEHUE KYPHaAIbI-OTYEThI
110 TPOBEJIECHHBIM UCIIBITAHUSM.

JleMoHCTpanusi Mpoueayp BKIIOUEHUS, HACTPOMKH JIJIs TPOBEJCHUS TyCKOHAIAI0UHBIX paboT
U BBIKJIFOYEHHS TEXHUUYECKUX CPEACTB YHUBEPCAIBHOTO JaOOPAaTOPHOTO CTEH IA.

TexHuueckas TOKyMEHTalKs B BHJIE )KypHAJIOB —OTYETOB 110 Ka)KJI0M BBINOJIHEHHOH paboTe
IIpOBEpsETCs MPENo/IaBaTeIeM U OLICHUBAETCS COOTBETCTBYIOIIMMHU OasljiamMu.

I1K-17: T'0TOBHOCTBIO K OpraHU3alMy U MPOBEJCHUIO Pa3padOTKU YacTel OpraHU3alIOHHO-TEXHUYECKOM TOKYMEHTAIlU! U YCTAaHOBJIEHHOM OTUETHOCTH O
YTBEPKIACHHBIM (hopMaM

3HaTh

[lepeueHs HEOOXOAMMON TEXHUYECKOM
nokymenTaruu. [lopsiok ohopmnerus
TEXHUUYECKOH TOKyMeHTanuu. TpedoBaHus
CTaHJapTOB Ha 0()OPMIICHHE TEXHUUECKON
JIOKYMEHTALUH.

UYro takoe GopMyIsip NEKTPUUECKON MAIIUHBI,

[opsanox Beaenust popmyssipa 3J1. MaIIUHbI
VYka3bIBaroTcs M B (hOpMyJIsipax JaThl IPOBEJACHUS PEMOHTHBIX paboT U UX BUbBI
Kaxue xaTano)xHble 1aHHbIE IPUBOAATCSA B (OPMYIIApax FMEKTPUUECKUX MALITUH
B kakux ucTouyHMKax HHPOPMALMU PUBOJIUTCS TOPSIO0K O)OPMIICHHUS TEXHUUECKON
JIOKYMEHTAI1H.
UTto Takoe opraHn3alMOHHO-PaCIOPIUTENIBHbIE TOKYMEHTHI;

aorwpdPE

o
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CTpyKTypHBIT
3JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUCHUS O1eHOYHBIE CpEeCTBA
KOMIICTCHIIH
7. UT0 Takoe TEXHMYECKHE YCIOBUS M KEM OHU YCTaHABJIMBAIOTCS
Ywmerp CocTaBisTh TEXHHUECKYIO JOKYMEHTaIHio Ha | BeiOpate u3 anektponHo# 6a3bl «[lopsinok opopmieHHs TEXHUUECKON U TEXHOJIOTHYECKON
AIIEKTPOOOOPYyI0BaHUE OOBEKTA. JIOKYMEHTaLUU:
KoppektupoBarh TEXHUYECKYIO 1. TlpaBuna opopmieHUsS JOKYMEHTOB MPU PEMOHTE U3AEIUi;
JOKYMEHTaIUI0 00BEKTA. 2. OcHOBHBIE TpeOOBaHUS K MPOCKTHOM U pabovel JOKyMEHTAIMH
OpranuzoBbIBaTh pabOTy HWCIOJIHUTENEH MpH 3. IlpaBuna BbINONIHEHHUS paboueil JOKYMEHTAIIMH CUIIOBOTO JIEKTPOOOOPYI0BAHUS .
COCTaBJICHUHM TEXHUYECKON JJOKYMEHTAIluU CocrtaBuTh 00pa3zen GopmyIsipa Ui AJIEKTPOABUraTelsl, TpanchopmaTopa
Burazets CniocoOHOCTHIO pa3pabaThIBaTh TEXHOJIOTHIO | lIpuMep npakTiyeckoro 3aqaHus:

3aMEHBI OTCJIBHBIX y3JIOB U arperaTos.
YMeHueM nojab30BaThCs U MPEACTABIATh
TEXHUYECKYIO JJOKYMEHTAIUIO B 3JIEKTPOHHOM
dbopme. AHAIIM30M MOJATOTOBJICHHOM
TEXHUYECKON JOKYMEHTAIINH.

Ha PUCYHKE IIPUBEACHO ceMeiCTBO XAPAKTEPUCTHK AaCHHXPOHHOT 0 3JIEKTPOABUTATE/I. Kakum
NMEPEINCJICHHBIM BaAPDUAHTAM OTBETOB COOTBETCTBYHOT JaHHBIC XaPAKTEePUCTUKHU

5) CeMeicTBO XapaKTEPUCTHK PEOCTATHOTO PETYIHPOBAHUS CKOPOCTH.
6) CeMeiiCcTBO XapaKTepPUCTUK PEryIHPOBaHHS H3MCHEHUEM HAIPSDKCHHS.
7) CeMeiicTBO XapaKTepPUCTUK PEryIHUPOBAHUS H3MECHEHHEM YUCIa T1ap IOJIF0COB

CTaTOPHOH 0OMOTKH.
V3MeHeHneM 4acTOThl M BEJIMYUHBI OBOANMOTO HaNPSDKCHHS

[ITK-1. BeimomHATE ciiecapHyo 00paboTKy neTanei At peMOHTa

AJIEKTPOOOOPYAOBAHUS

3HaTh

CriocoOsr o0paboTku neTanein
MIPOBEJICHUN PEMOHTHBIX padoT

npu

[IpoBouTCS pacyeTsl XapaKTEPUCTHK TpaHC(HOPMATOPOB U IBUTATENIEH MO NACTIOPTHBIM
naaHbIM. OOy4Jaronuecs: JeMOHCTPUPYIOT METOAUKHU MTPOBEACHHUS PACUETOB U OIICHKU BIUSHUS
Pa3IMYHBIX TAPaMETPOB Ha IKCILTyaTallMOHHbBIE XapaKTePUCTUKH JBUTATENEH U
TpaHc(pOpMaTOpoB.

ITpumep Nel: Pacyer xapakTepuUCTHUK ABUraTess NOCTOSHHOTO TOKA

JlBuratens MOCTOSIHHOTO TOKa MapauieIbHOTO BO30YXKACHUS UMEET
CIeyIOIHe JaHHBIE.
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CTpyKTypHBIT
JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUCHUS O1eHOYHBIE CpEeCTBA
KOMIICTCHIITNH
PH(LW U HOM I HOM nHO./I/l Rﬂl/} R()B 77
Howmep
BapHaHTa
kBt B A O6/MuH Om Om %
rae P, - HOMMHaIbHAs MOLIHOCTD JBUTATENS;
U,, - HOMHHAJIBHOE HalPsHKECHHE;
l,,,, - HOMMHAJIbHBII TOK, IOTPEOIISAEMBIN U3 CETH;
N, - HOMHHAJIbHAs YaCTOTA BPALICHHS;
R,, - cONpOTUBICHHE OOMOTOK SKOPS U JONOIHUTENBHBIX MOJHOCOB 11pyu 20°C;
R,, - compoTuBieHHe 00OMOTKH BO30yxaeHus npu 20°C.
Ymeth ITonp30BaThCs CaeCApHBIM HHCTPYMEHTOM

[To nanHBIM cBOero BapuaHTa, B3ATBIM W3 Tab0n.l mpumokeHus, HEOOXOAUMO
BBINIOJIHUTH CIEYIOIIEE

1. Ha‘{epTI/ITL QJICKTPUYCCKYHO CXEMY COCAUHCHUSA 00MOTOK TpaHC(bopMaTopa, YKa3aTb Ha

Heill TuHelHble U (a3Hble HAPSDKEHUS U TOKU, IPUBECTH COOTHOILIEHUS MEX/Ty HUMH.
2. Onpenenurs:

2.1. HomuHanbHble (ha3HbIC HATPSKSHUS IEPBUYHON U BTOPHYHOW 0OMOTOK.
2.2. Koadpdunuent tpanchopmar.
2.3. HomMuHanbpHBIE  JTUHCHHBIC

u  (asHble TOKM  TNEpPBUYHOH U
BTOPUYHOM OOMOTOK,

2.4. N3menenue HanpsokeHus AU, Ha 3axuMax BTOPUYHOM 0OMOTKH TpaHchopMaTopa
MIPH Harpy3Kax, paBHBIX:

p= 0; 0,2; 04;. 0,6; 0,8; 1,0 mu COS%2= 0.3. [TocTpouTh BHEUIHIOK
XapakTEepUCTUKY TpaHchopmaTopa.

2.5. Koadduument noseznoro aeictsust 1 TpaHchopmaTopa mpu akTUBHO-

MHIYKTHBHOI Harpyske ¢ COS%2= 0,8 u npu marpyskax, pasusix: B = 0; 0,05;
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CTpyKTypHBIT
3JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUCHUS O1eHOYHBIE CpEeCTBA
KOMIICTCHIIH
090406 (K =f
0,1; 0,2; 0,4; 0,6; 0,8; 1,0, IlocTpouTh XapaKTEpPUCTUKY n (B)
2.6.Harpy3ky, npu kotopoi KIIJ] TpanchopmaTtopa umeet HauboJIbIee 3HaYeHUE,
u 970 3HaueHue KIIJI.
IHomyuyennsie 3Hayenus KII/1, nzmenenus nanpsokenuss AU, u HanpspkeHus Ha
32KMMax BTOPUYHOW 0OMOTKH TpaHc(opMmaropa CieayeT CBECTH B TaOIHILy.
n AU, u,
% kB kB
3. OObsicHUTE, BO3MOXXHO JHM TPHUCOCIUHEHHE K 3aKUMaM BTOPUYHOM OOMOTKH
3aaHHOro Bam TpaHcdopmaTopa HECUMMETPUYHON HArpy3Ku?
4. O0bsicHuTe cMbICT oHATUA "['pymna coeMHeHHs] 0OMOTOK" U €ro ycIoBHOE 0003HAYEHHE B
Bamewm Bapuanre.
Burazers Hagbikamu criecapHoii 00paboTku aeraneit 1. Jlnst cxembl 3aMEIIeHHS ABUTATENIS MOCTOSTHHOTO TOKA 3alicaTh ypaBHEHUE

JIEKTPUUECKOTO COCTOSHUS IKOPHOMU 1IeTH U LIeTH BO30YKIACHUs

2. Jlyis neneld NepBUYHON U BTOPHYHOW 0OMOTOK TpaHc(hopMaTopa 3armcarh ypaBHEHHS
3JIEKTPUYECKOTO COCTOSHUS € UCIIOIB30BAHUEM CUMBOJIMYECKOIO0 METOA pacuera
1enei CHHyCOMAAIbHOTO TOKA (METOIOM KOMIIEKCHBIX aMIUIUTY/).

3. Jlns cTaTopHO# ¥ pOTOPHOH IeTel aCHHXPOHHOTO JBUTATES 3aIiCaTh YPaBHCHUS
9JIEKTPOMArHUTHOTO COCTOSIHUSI B KOMIUIEKCHOM (hopme.

4. 3amucaTh ypaBHEHHE MEXaHHMYECKOW XapaKTEpUCTUKM IBUTATENsl MOCTOSHHOTO TOKa
JUIL  IBUTATEIIBHOIO PEXHMMa, pEeXUMa JUHAMHUYECKOIO M PEKYIEepaTUBHOIO

TOPMOXKCHUA, IJId pacd€Ta MMyCKOBOI'O TOKAa U ITYCKOBOT'O MOMCHTA
3anncaTh BEIpaKEHUS TSI TOKOB CTATOPHON M POTOPHOH IeTieil, BRIpakeHUe IS DJISKTPOMArHUTHOTO MOMEHTa

[1I1K-2. BBITTOTHATH OTENBHBIE HECIOKHBIE paOOTHI IO PEMOHTY, MOHTa)KY M 00CITY’)KHBaHHUIO DJIEKTPOOOOPYAOBaAHUS
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CTpyKTypHBIT
3JIEMEHT [Tmanupyemsle pe3yapTaThl O0yUCHUS O1eHOYHBIE CpEeCTBA
KOMIICTCHIINH
3Hath 3HaTh IepeYeHb U  IOcIeA0BaTeNbHOCTH | [IpoBOMTCS pacueTsl XapaKTepUCTHK TpaHC(HOPMATOPOB U IBUraTENeH IO NacIOPTHBIM
OCHOBHBIX Pa0OT NpHU NPOBEJCHHHM DPEMOHTA, | JaHHbIM. OOydaronecs AeMOHCTPUPYIOT METOAUKH MTPOBEACHUS PACUE€TOB U OLIEHKU BIMSHUS
MOHTaXXa u 00CITy’)KUBaHUS | pa3JIMYHBIX TApaMETPOB Ha SKCILIyaTaLlMOHHbIE XapaKTEPUCTUKH JBUraTeneil u
AIIEKTPOABHUraTeNeH U TpaHCPOPMATOPOB TpaHchopMaTopoB.
ITpumep Nel: Pacyer xapakTepUCTHUK JABUIraTess NOCTOSHHOIO TOKA
JIBUTaTENh MOCTOSHHOTO TOKA MapajuieJIbHOTO BO30YXKACHUS HMEET
CIEAYIOIINE JaHHBIE.
HOMep PHO,M U HOM I HOM n]lO,‘l/i R’ll[ ROG 77
BapHaHTa
kBT B A O06/MuH Om Om %
rae P, - HOMHHaIbHAsE MOLIHOCTH JIBUTATENS;
U, - HOMHHaJIBHOE HAIIPSKCHUE;
l,,, - HOMHHAJIbHBII TOK, IOTPEOIAEMBIN U3 CETH;
n,, - HOMHHAQJIbHAs 4aCTOTA BpalllCHMS,;
R,, - compoTuBieHne OOMOTOK SIKOPs U JONOJHUTENBHBIX NO0COB mpu 20°C;
o
R,, - comnporusieHue oOMoTkH Bo30yxaenus npu 20°C.
YmeTs

OHpGI[@J'I?ITB HN3HOC HIECTOYHO-KOJUICKTOPHBIX U
MNOAIIHITHUKOBBIX Y3JIOB SHGKTpOHBHFaTeHeﬁ.
HpOBO)II/ITI) JACMOHTAX MU MOHTAaX Y3JIOB IIPU
MMPpOBCACHNU PCMOHTA.

Ilo maHHBIM CBOEro BapuaHTa, B34TbIM U3 Tabm.1 IMPUIIOKCHUA, HCO6XO,Z[I/IMO
BBIITIOJIHUTB CICAYIOMICC

3. HauepTuTh a5eKTpHUECKyl0 CXeMy COeIMHEHUs1 0OMOTOK TpaHchopmaTopa, yKa3aTh Ha
Hel JMHelHbIe U (a3HbIe HANIPSKEHUS U TOKH, IPUBECTH COOTHOIICHUSI MY HUMH.
4 . OnpenenuTs:

2.5. HomuHanbHbIe (ha3HbIe HANPSHKSHUS IEPBUYHON W BTOPHYHOW 0OMOTOK.

2.6. Koapdunment rpanchopmariim.

2.7. HomuHanbHble  JUHEWHBIE U
BTOPUYHOU OOMOTOK,

(1)8.3HBI€ TOKH HepBI/I‘-IHOﬁ n
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CTpyKTypHBIT
JIIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

O1eHOYHBIE CpEeCTBA

2.8. U3menenue HanpsbkeHns AU, Ha 3axuMax BTOPUYHOM 0OMOTKH TpaHchopMaTopa

P Harpy3Kax, paBHbIX:

p= 0; 0,2; 04;. 0,6; 0,8; 1,0 u COS P2= 0,8. [TocTpouTh BHEIIHIOO
XapaKTepUCTHUKY TpaHchopmaropa.

2.5. KoaddummenT mosne3noro neictsust 1 TpaHchopmaTopa mpu akTHBHO-
MHAYKTHBHO# Harpyske ¢ COS P2 = 0,8 u npu Harpyskax, pasubix: p = 0; 0,05;
0,1;0,2; 0,4; 0,6; 0,8; 1,0, [TocTpouTh XapaKTEpUCTUKY n=1(p)

2.6.Harpy3ky, npu kotopoit KI1/] tpancdopmaTopa nmeer HauboJbliee 3HaYCHHE,
u 910 3HaueHue KIIJI.

IMonyuennsie 3nauenus KI1J, usmenenus Hanpsokenuss AU, U HalpsbkeHUs Ha
3aKMMax BTOPUYHOM 0OMOTKM TpaHcopmaTopa ciaeayeT CBECTU B TaOIUILY.

n AU, U,

% kB kB

3. OObscHUTE, BO3MOXHO JM MPHCOCAUHEHHE K 3aKMMaM BTOPUYHOH OOMOTKH
3agaHHoOro Bam Tpancdopmaropa HECUMMETPUUHOM HArpy3Ku?
4. O6psacauTe cMbIcT noHsTHS " 'pyrina coeqrHeHUs1 0OMOTOK" M €T0 yCIIOBHOE 0003HAUEHUE B
Bamem Bapuanre.

Bnanets

CrnocobaMmn u  npuemamu  pabOTBl  C
UHCTPYMEHTAMHU " W3MEPHUTEITHHBIMH
npubopamu.

5. s cxeMbl 3aMeIleHus IBUTATeNs TOCTOSITHHOTO TOKA 3aucaTh ypaBHEHHE
NEKTPUYECKOTO COCTOSHUS SKOPHOW LIEMU U LIETIH BO30YKACHUS

6. Jlis neneid nepBUYHOM U BTOPHUHONW 0OMOTOK TpaHc(hopMaTopa 3arucarbh ypaBHEHHS
UIEKTPUUECKOTO COCTOSIHUSL C UCIOJIb30BAHUEM CHMBOJIMYECKOTO METOIa pacyera




CTpyKTypHBIT
JIIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

O1eHOYHBIE CpEeCTBA

Henel CUHYCOUAaJIbHOIO TOKA (METOJJOM KOMIUIEKCHBIX aMIUIUTY).
JI1st cTaTOpHOM ¥ pOTOPHOM LIETIEN ACUHXPOHHOTO JIBUTATeNs 3allMCaTh YPAaBHEHUS

OJICKTPOMAariuTHOroO COCTOAHHSA B KOMIIJIEKCHOM (bopMe.

1A IBUIaTCIbHOI'O

pexKumMa, pCeKHMa JUHAMHYCCKOIO H
TOPMOKCHUA, IJId pacucTa IIYCKOBOI'O TOKa U ITYyCKOBOT'O MOMCHTA

[1I1K-3. BBIOTHATH NPOCTHIE MEXaHUYECKHE U CBAPOYHBIE paOOTHI IIPU PEMOHTE M MOHTAXKE AIIEKTPOOOOPYIOBaHUS

3HaTh

VmMern

3Hath npaBuIIa Oe3omacHoCTH npu

MPOBEJICHUN MEXAHHYECKUX W CBapOYHBIX
pabor

[IpoBoauTCs pacueTsl XapaKTePUCTHK TpaHCHOPMATOPOB M JBUTATENEH MO NAaCIOPTHBIM

Pa3IMYHBIX TAPAMETPOB HA IKCILTyaTallMOHHbBIC XapaKTEPUCTUKHU BUTATEICH U
TpaHchOopMaTopoB.
[Tpumep Nel: PacueT XxapakTepUCTHK JABUTATEs HOCTOSHHOTO TOKA

JlBuraTesib MOCTOSHHOTO TOKA MapalijieIbHOTO BO30YXKJACHUS UMEET
CIEeYIOIHE JaHHBIE.

3amnmcarhb YpaBHCHUC MEXaHUYEeCKOMH XAPAKTCPUCTHUKU JABUTATCIIA IMOCTOSHHOI'O TOKa

PCKYIICPATUBHOI'O

3amucaTh BbIPpAXXCHUS JI1 TOKOB CTaTopHOfI u pOTOpHOﬁ ueneﬁ, BBIPAXKCHUEC JIA DJICKTPOMAriuTHOro MOMCHTA

JaHHBIM. O6yqalonmecs1 JACMOHCTPUPYIOT MCTOJHUKHU IMTPOBCACHHUA paCY€TOB U OICHKU BJIMAHUA

HOMep PHO.U U HOM I HOM nm)m Rﬂu R08 77
BapuaHTa
kBt B A O6/MuH OMm OMm %
rae P, - HOMHHaIbHAS MOLIHOCTH ABUTATEIS;
U

- HOMHUHAJIbHOC HAIIPAKCHUC,

HOM
l,,,, - HOMHHaJIBHBII TOK, IOTPEOISAEMBIN U3 CETH;

nm - HOMHHAaJIbHAs 4aCTOTa BpAIlICHUS

R

Y

R

06

- COMPOTHUBJICHUC 00MOTOK AKOpsS U JOMOJIHUTCIIbHBIX ITOJIFOCOB ITPU 200C;

- CONPOTHUBJIEHHE 0OMOTKHM BO30YyxaeHus mpu 20°C.

YMeTh N0Jab30BATHCSI HHCTPYMEHTOM

BBIIIOJIHUTB CJICAYIOLICC

Ilo maHHBIM CBOEro BapuaHTa, B34TbIM U3 Tabm.1 IMPUIIOKCHUA, HCOGXO,I[I/IMO
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CTpyKTypHBIT
JIIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

O1eHOYHBIE CpEeCTBA

5. HauepTUTh 3MEKTPUUECKYIO CXEMY COeIMHEHHsI 0OMOTOK TpaHCcopmaropa, yKka3zaTh Ha
Hel JuHelHbIe U (ha3HbIe HANIPSKEHUS U TOKHU, IPUBECTH COOTHOIICHUS MEXKI1Y HUMH.
6 . Onpenenurs:
2.9. HomuHanbsHbIe a3HbIC HATIPSKEHUS TIEPBUYHON M BTOPUIHON OOMOTOK.
2.10.Koadduruent tpanchopmanuu.
2.11. HomuHanbHble  JIMHEWHbIE W (a3Hble TOKM  TEPBUYHOM U
BTOPUYHOU OOMOTOK,
2.12.113menenne  HanpsbkeHus AU, HA 3aXHMaX BTOPUYHOH  OOMOTKHU
TpancopmaTopa npu Harpy3Kax, paBHbIX:
p= 0; 0,2; 04;. 0,6; 0,8; 1,0 u COS P2 = 0,8. IlocTpouTh BHENIHIOIO
XapaKTepUCTHUKY TpaHchopmaropa.
2.5. KoaddummenT mosneznoro nectsust 1 TpaHchopmaTopa mpu akTHBHO-
MHIyKTHBHO# Harpyske ¢ COS%2= 0,8 u npu narpyskax, pasusix: p = 0; 0,05;

0,1;0,2; 0,4; 0,6; 0,8; 1,0, ITocTpouTh XapaKTEpUCTUKY n=1(p)
2.6.Harpysky, npu kotopoit KI1/] tpancdopmaTopa nmeer Hanboibliee 3HaUeHUE,
u 310 3HauyeHue KII/I.
IMonyuennsie 3nauenust KI1J[, usmenenus Hanpsokenuss AU, 1 HanpsbkeHUs Ha
3aKMMax BTOPUYHOM OOMOTKH TpaHc(opmaTopa cielyeT CBECTH B TAONHULLY.

n AU, U,

% kB kB

3. OG’BHCHI/ITC, BO3MOJXHO JIM HNPUCOCAMHCHUC K 3aXNUMaM BTOpH‘IHOfI 00MOTKH




32

CTpyKTypHBIT
JIIEMEHT
KOMIETCHIINH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

O1eHOYHBIE CpEeCTBA

3amanHoro Bam tpancopmaTopa HECUMMETPUUHOM HArpy3Ku?
4. O0BsicHUTE CMBICT TIOHATHS "I 'pyIna coeMHEHHsSI OOMOTOK" U €ro ycJI0BHOE 0003HAYCHHE B
Bamewm Bapuanre.

Bnagets

HaBrikaMu BBITTOJTHEHHS pa60T

9.

10.

11.

12.

Jl1st cxeMbl 3aMelleHUs] IBUTaTessl HOCTOSIHHOTO TOKA 3alIMCaTh YPAaBHEHHUE
3JIEKTPUUYECKOTO COCTOSIHHS SIKOPHOM LIETIH U 1IETIH BO30YKICHUS

Jlns ueneit nepBUYHON U BTOPUYHON 0OOMOTOK TpaHchopmaropa 3anucath ypaBHEHUS
3JIEKTPUYECKOTO COCTOSHUS € UCIIOIb30BAHUEM CUMBOJIMYECKOIO0 METO/A pacuera
Henei CHHyCOMabHOTO TOKa (METOJOM KOMITJIEKCHBIX aMILIUTY).

st cratopHOM M POTOPHOM LIETIE aCHHXPOHHOTO JIBUTATEIIS 3alMCaTh YPABHEHUS
ANEKTPOMArHUTHOTO COCTOSIHUSA B KOMIUIEKCHOU (hopMme.

3anucaTh ypaBHEHHE MEXaHUUYECKOW XapaKTEPUCTUKU ABUTATEINS IMOCTOSIHHOTO TOKa
JUISL  JIBUTATEIIbHOIO  PEeXHMa, peXuMa JUHAMUYECKOIO M PEeKYIEepaTUBHOIO
TOPMOKEHUS, I pacyeTa IMMyCKOBOTO TOKA U ITyCKOBOIO MOMEHTA

3anucaTh BIpaXKEHUS IS TOKOB CTATOPHON M POTOPHOM Lieneil, BEIpakeHUe Ul DJICKTPOMAarHUTHOTO MOMEHTa




0) Ilopsinoxk nmpoBeaeHHs MPOMEKYTOYHOM ATTECTAIUM, IOKA3aTeId U KPUTEPUH
OLICHUBAHUS:

[IpomexxyTouHas arrectanus IO JUCHHUIUIMHE «OJIEKTPHUUECKUE MAILIMHBD
BKJIIOUAET TEOPETHUYECKHE BOIPOCHI, IO3BOJSIOUIME OLIEHUTh YPOBEHb YCBOCHUS
oOyyaromuMucsl  3HaHWW, ©  NPAKTUYECKHE  3aJaHus,  BBIABISIONIME  CTENEHb
c(OpMUPOBAHHOCTH YMEHUW W BIAJACHHN, MPOBOAUTCS B (opMe SK3amMeHa U B (opme
BBITOJIHEHUS U 3aIUTHI KYpCOBOW PaOOTHI.

DKk3aMeH MO0 JaHHOM JMCUMIUIMHE TIPOBOJUTCA B YCTHOM dopme 10
HK3aMEHAIIMOHHBIM OMJIeTaM, Kbl U3 KOTOPBIX BKIIOUYAET 2 TEOPETHUYECKUX BOMpOCa U
OJIHO MPAKTUYECKOE 3a/IaHuE.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLICHKY «OTJHYHO» (5 0aymioB) — 0OydaroImuiicsa AEMOHCTPUPYET BBHICOKUI YpOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHIIHMIA, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHUE
yueOHOro Marepuala, CBOOOJHO BBINONHAET MPAKTHUECKHUE 3a/1aHusl, CBOOOJHO ONEpPHPYET
3HAHHUSIMH, YMCHHUSMH, IPUMEHSCT UX B CUTYAIlUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OILIGHKY «Xopomo» (4 6amna) — oOydaromuics AEMOHCTPUPYET CPEAHHM YpPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETCHIIMNA: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JIOITYCKAIOTCS
HE3HAYUTENbHbIE OIMIMOKHU, HETOYHOCTH, 3aTPYAHEHHs IMPU AHAIUTHYECKHX OIMepaIusx,
nepeHoce 3HaHWK M YMEHUN Ha HOBBIC, HECTaHJApTHBIE CUTYallNH.

— Ha OLEHKY «YyJAOBJIETBOPUTENbHO» (3 Oamia) — oOy4aromuiics IeMOHCTPUPYET
MOPOTOBBI  YpOBeHb  C(HOPMUPOBAHHOCTH KOMIIETEHIMI: B  XOJ€ KOHTPOJIbHBIX
MEPONPHUITHIA JTOMYCKAIOTCS OIMIMOKH, TMPOSIBIAETCS OTCYTCTBHUE OTICNIbHBIX 3HAHHM,
YMEHUH, HAaBBIKOB, OOYYAlOIIMICS WCIBITHIBACT 3HAYUTEIbHBIE 3aTPyIHEHHS TIpU
OTEpUPOBAHUY 3HAHUSMHU U YMEHUSMU MPU UX MIEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/AO0BJIETBOPUTEIbHO» (2 6ania) — oOydarouuiicss JEMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUecKoro MaTepuana, JOMYCKaeT CYI[eCTBEHHBIE OMUOKHU, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeydO0BJIeTBOPUTeabHO» (1 Oamn) — oOydwaromuiicss HE MOXET IOKa3aTb
3HAHUS HAa YPOBHE BOCIPOM3BEACHUS W OOBSICHEHHS WHQPOpPMAIMK, HE MOXET IO0Ka3aTh
MHTEJJIEKTyadbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

KypcoBoil IpoeKT BBINONHSETCSA O PYKOBOACTBOM IIPENOAABATENS, B IPOLIECCE €€
HamucaHusl O0OydaloIlMics pa3BUBAaeT HaBBIKM K Hay4yHOW paboTte, 3akperuisis u
OJIHOBPEMEHHO DACIIUPSsl 3HAHUSA, IOJY4YEHHBIE NPU HM3YyYEHUU Kypca «DIJIEKTPUYECKHE
MamuHb». [Ipy BBIMOTHEHMH KypCOBOTO IMpeKTa OO0Yy4aroUIUiicsl JOJIKEH IO0Ka3aTh CBOE
yMeHue paboTaTh C HOPMATUBHBIM MaTepHAJIOM U JAPYTMMHU JUTEPATyPHBIMU HCTOYHUKAMH,
a Tak)k€ BO3MOXKHOCTb CHCTEMAaTHU3MpOBAaThb W aHAJIM3UPOBATh (aKTUUECKHI MaTepuan u
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATD.

B mpouecce HamucaHus KypcOBOTO IIpeKTa OOy4aroUIUiicsi [OJDKEH pa3o0parbes B
TEOPETUYECKHX BONpPOCAX H30paHHOW TEMBl, CaMOCTOSTEIbHO IPOAHAIN3UPOBATH
MIPAKTUYECKUI MaTepuai, pa3oopaTh 1 000CHOBATh MPAKTUYECKUE MPEATIOKEHHUS.

Iloka3aTenu M KpUTEPUH OLICHMBAHUS KYPCOBOM padoThI:

— Ha OLIEHKY «OTJH4YHO» (5 OamnoB) — paboTa BBHIOJHEHAa B COOTBETCTBHM C 3a/laHUEM,
oOydaromuiicss TMOKa3bIBa€T BBICOKUW ypOBEHb 3HAHUNW HE TOJBKO Ha YpOBHE
BOCIIPOM3BECHUS U OOBSICHEHUSI MH(OPMAIK, HO U MHTEJJICKTYaJIbHbIE HABBIKU PEIICHUS
npo0JsieM U 3ajiad, HaXOXKJIEHUS! YHUKAJIbHBIX OTBETOB K Ipo0OiieMaM, OLEHKU U BBIHECEHUS
KPUTHYECKUX CYXKICHUN;

— Ha OLICHKY «Xopomo» (4 Oamna) — paboTa BBIMOJHEHA B COOTBETCTBHHM C 3aJIaHHUEM,
00yJaromuics MOKa3bIBaeT 3HAHHUS HE TOJIBKO HAa YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS



uH(pOpMAIIMK, HO ¥ UHTEIICKTYalbHbIC HABBIKH PEUICHHUS MPOoOJieM M 3a7ad, HAXOXKICHUS
YHHUKAJIbHBIX OTBETOB K MpodemMam;

— Ha OLICHKY «Y/IOBJIETBOPHUTEJLHO» (3 Oamna) — paboTa BBHIMOJIHEHA B COOTBETCTBUU C
3aJjaHueM, 00y4alOIIUNACs TOKA3bIBAaeT 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U OOBICHEHUS
uH(pOpPMAIINU, HHTEJUICKTYaIbHBIEC HABBIKH PEIICHUS MTPOCTHIX 3a71a4;

— Ha OLIEHKY «HeY/OBJIETBOPUTEJbHO» (2 0ania) — 3aJaHue MPernoJaBaTelis BHIIOIHEHO
YaCTUYHO, B MPOLIECCE 3AIIUTHI PA0OTH 00YJAIOIIUNCS TOMYCKAET CYIIICCTBCHHBIC OIIMOKH,
HE MOXET M0Ka3aTh UHTEJUIEKTyallbHbIe HABBIKU PEIICHUS TOCTABICHHOM 3a/1auH.

— Ha OIICHKY «HEeYJI0BJeTBOPHUTEILHO» (1 0amn) — 3amaHue mpernojiaBareisi BBITOJIHEHO
YaCTUYHO, 00YYaroIIMiCcs HE MOXET BOCIIPOU3BECTH U OOBSICHUTH COJECp)KAHUE, HE MOXKET
MOKa3aTh MHTEIUIEKTYaJIbHbIC HABBIKM PEILICHUs MOCTABJICHHOM 3a/1a4yu.

8. y‘leﬁHO'MeTOHI/I‘leCKI/Ie MaTepuaJibl MO0 ITMCIHUIIJIMHE «3.11eKTpnqecKne
MalIuHbD»

a) OcHoBHas1 IMTEpPaTypa:

1. Komswios, U. I1. Dnexrpudeckune MamuHbl B 2 T. Tom 1 : yueOHUK 171 BY30B /
N. I1. KonbutoB. — 2-¢ u3., uctp. u non. — Mocksa : U3nparensctBo FOpaiit, 2020. —
267 c. — (Bwicmee oopazoBanue). — ISBN 978-5-534-03222-2. — Texcr :
anexTponHsbi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451783(nata
obpamenus: 23.10.2020).

2. llleBoIpéB, 0. B. Dnexkrpuueckue Mamuusl : yueobnuk / FO. B. 1lleBbipéB. —
Mocksa : MUCHUC, 2017. — 261 ¢. — ISBN 978-5-906846-50-1. — Tekcr :
3JICKTPOHHBIN // JIaHb : aneKTpoHHO-O0MOMMoTeuHas cucrema. — URL:

httne*/la lanhnnl cam/hnnlke /1081170 mara nanamreauar 23 10 2070 —— Peswrun mneTvurias nnga

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1.  Enwudanos, A. I1. Dnexkrpuueckue Mamunbl : yaeOnuk / A. I1. Enudanos, I
A. Emudanos. — Cankr-IlerepOypr : Jlanp, 2017. — 300 c. — ISBN 978-5-8114-
2637-9. — TekcrT : aneKTpoHHBIH // JIaHb : ANEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/95139 (mata oOpamienus: 23.10.2020). — Pexxum mocryma:
JUISl aBTOPH3. MOJIb30BaTEIEH.

2. Banypun, B. H. Dnekrpudeckue Mammusl : yueonuk / B. H. Banypun. —
Cankr-ITerepOypr : Jlans, 2016. — 304 c. — ISBN 978-5-8114-2015-5. — Tekcr :
9NEeKTpOoHHBIHN // JIaHb : aneKTpoHHO-O0nOIoTeyHas cuctema. — URL:
https://e.lanbook.com/book/72974 (naTta ob6pamenus: 23.10.2020). — Pexxum noctyma: mms
aBTOpU3. MOJIb30BaTeNeH

B) MeroauyecKkue yKa3zaHus:

1. Metoauueckie ykazaHusi Ui CTYJEHTOB MO JabopaTOpHBIM paboTam /
CocraButenu: ['opoxoB B.JI., EBceeB O.M., Anapocenko B.B; Marnutoropckmii roc.
TexHuueckuid yH-T uM. I'. M. HocoBa. - MaruuTtoropck : MI'TY um. I'. W1. Hocoga, 2011. -
101 c. : un., Tabm. - TekCT : HEMOCPEACTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:
IIporpammuoe oGecnieueHue

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TMLIEH3UH



https://urait.ru/bcode/451783
https://e.lanbook.com/book/108117
https://e.lanbook.com/book/95139
https://e.lanbook.com/book/72974

MS Office 2007

) Ne 135 ot 17.09.2007
Professional

OeccpouHO

MathWorks MatLab
v.2014 Classroom  [K-89-14 ot 08.12.2014
License

0eccpovHO

MathCAD v.15
Education University [1-1662-13 ot 22.11.2013
Edition

0eccpovHO

MS Office Visio
Prof 2013 (st J-1227-18 ot 08.10.2018

KJIACCOB)

11.10.2021

MS Windows 7
Professional (st I1-1227-18 ot 08.10.2018

KJIACCOB)

11.10.2021

7Zip cB0OOAHO pacnpoctpansemoe 110 6eccpoyHO

FAR Manager cB00OOHO pacupoctpansemoe [10 OeCCpPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

HazBanue xkypca

CchlIIKa

DnekTpoHHas 0a3a NepuoINYeCKUX U31aHuN
East View Information Services, OOO

https://dlib.eastview.com/

Nudopmanmonnas cucrema - EnnHoe okHO
JIOCTyna K HH(GOPMALMOHHBIM pecypcaM

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

Haunonansnas nuadopmanoHHo-
aHaJINTHUYECKasI cucTeMa — POCCUNCKHUI MHOEKC
Hay4yHoro nutuposanus (PUHII)

URL.: https://elibrary.ru/project_risc.asp

[Touckosas cucrema Axanemus Google
(Google Scholar)

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

DneKTpoHHBIE pecypchl oudmorekn MI'TY
um. I'.1. HocoBa

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

YHuBepcuterckas HHPOpPMAIMOHHAs CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexnyHapoaHas HAyKOMETpUIecKas
pedepaTuBHAs U TOTHOTEKCTOBas 0a3a TaHHBIX
Hay4JHbBIX m3manui «Web of science»

http://webofscience.com

MexynaponHas pedepaTuBHas u
IIOJTHOTEKCTOBAs CipaBoYyHast 6a3a JJaHHBIX

http://scopus.com







9 MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI (MOAYJIs1)
MatepuanbHO-TeXHUYECKOE 00ecredeHne TUCITUIUIMHBI BKIIOYAET:

Twun u Ha3BaHHE aAyAUTOPHUH

OcHarieHue ayIuTOpuH

Y4eOHbIC ayAUTOPHH IS
IPOBEICHUS 3aHATUI JIEKITHOHHOTO
TUIIA

MyJIbTUMEANMHBIE CPEACTBA XPAHEHMUS],
nepesayd U NpeacTaBieHus WH(OpMaluu

VYueOHast ayTUTOpUs IS
pOBeICHUS 1aO0PaTOPHBIX
3aHATHI: TabopaTopus
ABTOMATH3UPOBAHHOTO
JIEKTPOTIPUBO/IA U IIEKTPHUECKUX
MaIluH

CTEeH[bI y4eOHO-1a00paTopHbIe
«MccnenoBanue ABUTATENS IIOCTOSIHHOTO TOKA
U aCMHXPOHHOI'0 ABUTATCIIA ICPEMCHHOTO
TOKa»

Y4eOHast ayTuTOopus st
MPOBEICHUS J1TA0OPATOPHBIX
3aHATHI: Jaboparopus
CXEMOTEXHUKH U
MHUKPOIPOIIECCOPHBIX CPENICTB

MakeT «VHIyKIMOHHBIN ACUHXPOHHBIN
AIIEKTPOIPUBOY;

cTeH]| yueOHo-nmaboparopubsiid «MccnenoBanue
CUHXPOHHOTI'O ABUTaTEIsD)

Y4eOHbIe ayIUTOPUH AJIs
MIPOBEICHUS IPAKTUYCCKUX 3aHATHUH,
CPYIIOBBIX U UHJIMBUAYaIbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS
Y IIPOMEKYTOUHOM aTTeCTalluu

Jlocka, MynbTUMEINIHBIN TPOEKTOP, IKpaH

VY4eOHble ayIUTOPUH IS
BBITIOJTHCHHA KYPCOBOT'O
IIPOEKTUPOBAHMUSL, TOMEILEHUS AJIs
CaMOCTOSITENIbHOM pabOThI
o0yJaromuxcst

[Tepconanbubie komnbroTepsl ¢ [10 u3 m. §(r),
BbIX010M B IHTEpHET U ¢ JOCTYyNOM B
3JIEKTPOHHYIO NHPOPMALMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEpCUTETA




