MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TOonpATTUHCKUY TOCYIApCTBEHHBIA YHUBEPCUTET

b1.0.21

“(undexc Qucyuniunol)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

BJ'ICKTpOTeXHI/IKa H DJICKTPOHHKA
(HaumeHOBaHUE OUCYUNIUHDBL)

10 HAITPABJICHUIO MTOITOTOBKU
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Bnapeneu;: BaxHuHa Bepa BacunbesHa
[Hencteutenex: ¢ 02.11.2022 fo 02.11.2023




Pabouyto mporpamMmy cocTaBuiI(H):

cTapumii npenonasarens, [nsikos C.B.
(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

crapiuii npenoaasarens, [llaspuna H.B.
(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

o OrcyrcTByer

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma aucuuruiHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHOTO
1J1aHa HanpasieHus noarotoBku 15.03.01 MammHocTpoeHue

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2028 r.

COI''TACOBAHO

3aemyromuii kadenpoit «CBapka, 00paboTka MaTeprasoB IaBICHUEM U POJICTBEHHBIE MTPOIIECCHI

«20» centsi6ps 2022 1. B.B. Enbnios

(noonucy) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu xadeaps
«INEKTPOCHAOKEHNE U AIEKTPOTEXHUKAY

(mpotoko:n 3acenanus Ne 3 ot «20» centsiops 2022r.)



1. Ileaib 0cBOEHUA TUCHUILIUHBI

]_IeJ'IB OCBOCHUS OUCHHUIIIIMHBI — (bOpMHpOBaHI/Ie HpCI[CTaBJ'IeHI/Iﬁ 0 COBPEMCHHBIX

croco0ax MOJIy4eHMs] BJIEKTPUUECKOH BSHepruuy,

ee 3(hdeKTHBHOM WCHOIB30BAaHUU B

TEXHOJIOTHYCCKHUX MPOoHeCCax MAIIMHOCTPOUTEIIBHBIX IIPOMU3BOJACTB U CUCTEM aBTOMAaTHU3alluH,

YIIPABJICHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCIMIUTMHBI ¥ TPAKTHKH, HA OCBOCHUU KOTOPBIX Oa3UpyeTcsi JaHHAs JUCIIUIIIMHA:
Bricmas maremaTnka, Ou3uka.

HI/ICHI/IHHI/IHBI W IPAaKTUKH, OJI1 KOTOPBIX OCBOCHHE ,Z[aHHOfI JUCHUITIIMHBI HCO6XO,I[I/IMO
KakK IpeAlCCTBYIOLICC: «/ICTOYHUKU TIMTaHUSI AJIs1 CBApKu», <<ABTOMaTI/I3aIII/IH CBApPOYHBIX
mpoucccoB», ((PO6OTI/ISI/Ip0BaHHBIe KOMIIJICKCBI U aBTOMAaTHU4YCCKUEC JINHUH.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

Cnoco0eH NoOHUMATh
HPHHIIMAITB pAOOTHI
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHI 1
HCITONIB30BATh UX
JUTSL PEIICHUs 3a1a4
npodeccuoHanbHOM

Hcnonb3yer MeToab1
aHaau3a u
MOJIETTUPOBAHUS
JIMHEWHBIX U
HEJIMHENWHBIX Iienen
MMOCTOSSHHOTO B
MEPEMEHHOT0 TOKa

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpYyeMble AOCTHKEHU S I[lnannpyemble pe3y/bTaThbl 00yUeHUsI
KOMIIeTeHIIHH KOMIIeTeHIIUH
OIIK-4 OIIK-4.1 3HaTh: OCHOBHBIE TEPMUHBI U ONPEIETICHUS

JUCHUIINIMHBI; 3aKOHBI J3JICKTPUYCCKUX U
MAarHuTHBIX ueneﬁ

YMeTh: BbIOMpATh palMOHAJIBHBIA METOH
pacdera BIIEKTPUUECKHAX nerneun
IIOCTOSIHHOI'O TOKA U IIEPEMEHHOI0 TOKa

BJ'Ia}IGTI)I HaBbIKaMM pacydyeTa, aHajinuda Hu

MOJIETTUPOBAHUS ANEKTPUUYECKUX "
ACATCITBHOCTU MardHUTHBIX Ienei
OIIK-13 OIIK-13.3 3HaTh:  3aKOHBI  JJIEKTPOMArHETHU3MA;
Crniocoben JleMoHCTpHUpyeT HOPUHIUNBL  IEHCTBHUS TpaHC(HOPMATOPOB,
PUMEHSITh MOHMMAaHME MPUHIIUIMA | SJEKTPUYECKUX MAIIUH U 3JIEKTPOHHBIX
CTaHapTHbIE NEeNCTBUS YCTPOMCTB
METO/Ibl pacueTa Mpu | AMEKTPUUYECKUX MAILITUH
MPOEKTHPOBAHHH 1 SITEKTPOHHBIX YMeTh:  BBIOMpATH  PEXUMBI  pabOTHI
JeTanei 1 y3JaoB yCTpoiicTB, ucronpsyer | OCHOBHOTO SMEKTPOOOOPYAOBAHMS _u
w3 et 3HAHHS UX PEKUMOB XapaKTePUCTUKU AJIEKTPOHHBIX YCTPOUCTB
MaIIMHOCTPOEHUS paboThl U Tip pelIcHIH THIOBLIX
XapaKTEPUCTHKHI npodeCCHOHATBHBIX 3a1a4
Brnanets: HaBbIKaMU paboThI c
TpaHcpopmaTopami, AIIEKTPUYECKUMU

MalllMHaMU, JIEKTPOHHBIMU YCTPOUCTBAMHU
U 3JIEKTPOU3MEPUTENbHBIMUA NpUOOpaMu B
JKCIIEPUMEHTE




4. CTpyKTYpa H coJepKaHue TUCUUIINHBI

Bun . HaumenoBanue TeM 3aHATHIA Oo0bem, | UHTEpakTHB, PopMeI TeKkymero
Monayab (pa3aen) | yueOHOM . Cemectp KOHTPOJIsl (HAUMEHOBAHME
(yueOHoM padoThI) q. q
padoThbI OLIEHOYHOI'0 CPeJICTBA)
Pazgen 1. JInnetineie | Jlek. 1.1. O630pHast nekiys 1o pasueny 1. 5 2 -
AIEKTPUUECKHUE LETH Pa3buBka marepuana 1mo reMam.
MIOCTOSIHHOTO U Opranu3zalioHHbIE BOIIPOCH] O0YYEHHS B
MEPEMEHHOTO TOKa yaeOHOM Kypce.
IIp. 1.2. Ananu3 TUHEHHBIX AICKTPUUCCKUX 5 2 - KommnekT TMnoBbIX 3a1a4
1ernei NOCTOSIHHOTO U CHHYCOMIATbHOTO 0 MPaKTUKE
ToKa. Pemenne cuTyalimoHHbIX 3a1a4.
JIa0. 1.3. UccnenoBanue qByXnpoBOAHOM 5 2 - Otyet no nabopaTopHOI
JIMHUM TIEPEAAYH DIICKTPUUECKOM pabote Nel
SHEpPTUH.
HccnenoBanue mocienoBaTeIbHOTO
coequHeHUs! R—L—C 3I1eKTpU4eCcKOr e
TIEPEMEHHOTO TOKA.
Cp. 1.4. Opopmnenue otyera mo 5 5 - Otuer o nabopatopHoit
naboparopHoi pabore Nel. pabote Nel
Cp. 1.5. U3y4yeHue T€OpeTUIECKOTO 5 65 -
Marepuaia 1o TeMaM 3J1eKTPOHHOTO
yueOHUKa Wi KoHcnekTa jekiuii ObC.
Pasnen 2. Maruutasle | JIek 2.1. O630pHas neKuus mo pasaenam 2 u 5 2 -
nenu. OCHOBHOE 3. Pa3OuBKa MaTepuasia no TeMam.
AJIEKTPOTEXHUYECKOE | [p. 2.2. AHanu3 MarHUTHBIX LIETIEH. 5 2 - KommuiekT TMIIOBBIX 337124
000pyI0BaHKE. OrnpenenieHne OCHOBHBIX XapaKTEPUCTHK 0 MpaKTUuKe
AJEKTPUYECKUX MalluH. Pemienne
CUTYaIIMOHHBIX 3a71a4.
JIao. 2.3. UccnenoBanne ogao¢ha3HOTO 5 2 - Otyet mo nabopaTopHOI

TpaHcopmaropa.

pabote No2




Monayasb (pa3aea)

Bun
yueOHoM
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoM padoThI)

Cemectp

Oo0nemMm,

HNuTepakTusb,
q

DopMBbI TEKYLLET0
KOHTPOJIsl (HAUMEHOBAHME
OLICHOYHOI'0 CPeJCTBA)

MapxkupoBKa 3aKUMOB Tpex(pazHOTo
ACUHXPOHHOTO JIBUTATEJIA.

Cp.

2.4. OdopmiieHue oTueTa 10
naboparopHoit pabote Ne2.

Otuer no nabopaTopHOi
pabote No2

2.5. VI3yueHue Te0peTu4ecKoro
Marepuaa 1o TeMaMm dJIEKTPOHHOTO
yueOHMKa Wi KoHcrekTa ekl DbC.

65

Paznen 3.
Henunennnie
AJICKTPUUCCKUE LICTIH
IMOCTOSIHHOTO TOKA.
OCHOBEBI
AJIIEKTPOHUKH.

Ilp.

3.1. AHaJIN3 HEJIMHENHBIX JIEKTPUYECKHUX
uereit. Onpezenenre OCHOBHBIX
MapaMeTpoB JIEKTPOHHBIX IEMEH.
Pemenue cutyanmoHHbIX 3a1a4.

KoMIiexT TMIoBbIX 3a1a4
110 IIPAKTUKE

JIao.

3.2. UccnenoBanue onHO(a3HBIX
HEYIPABISAEMBIX BBIIPIMUTENEH.
UccnenoBanue paboTh
apaMeTpUIeCKOro cTabuIn3aTopa

Otuer no nadbopatopHoi
pabote Ne3

3.3. OdopmiieHne oT4yeTa 1Mo
naboparopHoit pabote Ne3.

Otuer no nabopatopHoit
pabote Ne3

3.4. 3yueHune TeOpeTuIecKoro
MaTepHasa 1o TeMaM 3JeKTPOHHOTO
yueOHUKa Wi KoHcnekTa jekiuii ObC.

65

Bce paznenst

KonTposb.
IToaroroBka K IpOMeEKyTOYHOMN
aTTecTalluy 0 yueOHOMY KypCy.

8,65

Bce paznenst

ITA

Cnaua sk3aMeHa 1o yueOHOMY Kypcy
«DJIEKTPOTEXHUKA U DJIEKTPOHUKA»

0,35

BOHpOCBI K 3K3aMCHY

Hroro:

216




5. O0pa3oBaTebHbIE TEXHOJIOTHU

TexHonorus ®opmbl 00yueHus MeTto1b1 00yUeHMsI
TexHosornss  TpaguUMOHHOIO | Jlexuus. Harmsnusle,
o0y4eHus — opranuzanus | Jlabopatopnas padora CJIOBECHBIE,
yuebHOro mpouecca B By3se, | CamocrosTenbHas paboTa. | MPaKTHYECKHE.
OCHOBaHHasi  Ha  JIEKUMOHHO- | IHnuBHUyanpHOE
CEMHUHApPCKO-3a4eTHOM  (opMax | JoMalIHee 3a7aHue.
o0OyueHus
Texnonorus MOAYJBHOTO | JIEKIINA-KOHCYJIbTALUA. Pemenue
o0y4eHHUs — opranusanus | CemuHap C | CUTyallMOHHBIX 33/1a4.
yueOHOro mporiecca JJis MOJHOIO | UCHOJib30BaHUEM  MeToza | [Ipe3eHTanmoHHbIH
OBJIAJICHUS COJIEp’KaHUEM | aHaAJIU3a KOHKPETHBIX | METOJ.
o0pa3oBaTeNbHBIX IPOrpaMM Ha | CUTyaLuH. CamocTrosTenbHas
OCHOBE HE3aBHCHUMBIX Yy4eOHBIX pabora.

MoayJein c y4eToM Koncynbranusi.
WHJUBUAYAIbHBIX WHTEPECOB U WnauBuayanbHas
BO3MOXKHOCTEH CyOBEKTOB paborta.
00pa3oBaTeNBLHOrO MPOIECcca.

Texnonorus ®opMbl U METO/IbI 00YUEHUs
JucTaHMOHHOE 00yUueHHne CereBasi TexHOJIOTMSA — H3y4yeHHE Kypca (yueOHOM

JUCLUIUIMHBI) HOCPEJICTBOM 3JIEKTPOHHBIX Y4eOHO-
METOJMYECKUX  MaTepuajioB,  pa3MEIICHHbIX B
oOyuyarolieil cpesie ¢ UCIOJIb30BaHUEM KOMIIBIOTEpA,
IOJIKJIFOUEHHOTO0 K cetu MHTepHer.

CD-texHosorusi — wu3ydeHue Kypca (ydeOHOM
JUCLUIUIMHBI), MPEACTaBIEHHOIO CTYAEHTY B BHJE
ABTOHOMHOM 3JIEKTPOHHOM oOyuaromiei CUCTeMbl U
AIEKTPOHHOU BEPCHUH y4e0HO-METOTMYECKHUX
matepuanos Ha CD-gucke.

6. MeToauyeckune yKka3aHusi 10 OCBOCHUIO TUCHMIIIUHBI

6.1. O0yuaromumMcss He0OX0AMMO 03HAKOMUTHCS: € COIepKaHUEM paboyelt MporpaMMbl
qucuuruiveel (nanee — PIIMD), ¢ mensiMu M 3aayamMu AMCLUIUIMHBI, €€ CBA3SIMU C JAPYTHMMHU
JUCIUIIMHAMU 00pa30BaTeNbHOM MpOrpamMmbl, METOJUYECKHUMH pa3pabOTKaMU IO JAHHON
JUCLUTUIMHE.

6.2. MCTO}IH‘IGCKI/IG YKa3aHus [MPpU IMMOATOTOBKE K JICKIIMOHHBIM 3aHATHAM.

B xoxe nexmnuii paccMaTpuBAaIOTCS TEMBl U CBSI3aHHBIE C HUMH TEOPETHUYECKHE WU
MPAKTUYCCKUE BOIIPOCHI aHaIM3a OSJCKTPHUYCCKUX KW MArHUTHBIX uenef/i; KOHCTPYKIWA,
OPUHIUI pabOThl U 00JIACTH MPUMEHEHHSI OCHOBHOT'O 3JIEKTPOTEXHUUYECKOTO 000PYI0BaHUS;
NPUHLUIBL (PYHKIIMOHUPOBAHUS 3JIEKTPOHHBIX YCTPOWCTB (BBIIPSAMUTENEH, yCUIUTENEeH U
UCTOYHMKOB IMUTaHMA); TAIOTCS PEKOMEHIAINH JJIsi CAMOCTOSITEIbHOM pabOThI U MOJTOTOBKE K
NpPAKTUYECKUM W J1a0OpaTOpHBIM  3aHATUAM. VI3yueHWe  JAUCHMIUIUHBI  TpedyeT
CHCTEMaTHYECKOT0 M TIOCJIEJOBATEIbHOTO HAKOTIJICHNS 3HAHUH, TO3TOMY OT/IEIbHOE U3yUCHHE
pa3leNioB AJIEKTPOHHOTO ydeOHMKa HE MO3BOJIAIOT Pa300paThCsi B IMOCIEAYIOMIMX TeMax
yuebHoro kypca. OOyuaronmmMces HE0O0X0AUMO: Mepe]] KaKIbIM MOCIEAYIOUIMM H3y4eHHUEM
TEMBI 3JICKTPOHHOI'O yqe6H1/H<a BCIIOMHHUTBH CYHIHOCTHE METOAA pacyeTa U aJITOPUTM PCUHICHUA
3aJ1a4; BOCHOJIb30BATHCS, IPU HEOOXOAMMOCTH, CIUCKOM PEKOMEHI0BaHHOU JTuTeparypsl. [1pu
3aTPYAHCHUAX B BOCIIPHUATUHU TCOPCTUUCCKOTO MaT€puraia CIeayct 06paTI/ITI)C$[ K KOHerTHOﬁ
TEMC BJICKTPOHHOT'O y‘-ICGHI/IKa, K UCTOYHUKAM B 3JICKTPOHHBIX OMOJIMOTEYHBIX CUCTEMAX WIIH
3a1aTh BOIPOCHI IIPETIOIABATENIO Ha ayJUTOPHBIX 3aHATHSAX.



6.3. Metonuueckue ykazaHus IIpU MOATOTOBKE K MPAKTUYECKUM 3aHSITHSIM.

B xozxe npoBeneHus MpakTUUECKUX 3aHITUH YIIyOJSIOTCS M 3aKpEIUISIFOTCS 3HAHUS,
YMEHMSI M HABBIKM OOYYaroIIMXCs 10 METOJaM pacuera JMHEHHBIX JJIEKTPUUYECKHUX Lieren
MIOCTOSIHHOT'O ¥ [IEPEMEHHOT'0 TOKOB; HEJIMHEMHBIX M MArHUTHBIX LIE€TIEH, 8 TAKXKE SJIEKTPOHHBIX
cxeM. Ha mpakTHdeckux 3aHATHUAX PAa3BUBAIOTCS HAaBBIKM HCIIOJIB30BaHUS B pacyerax
IEKTPUYECKUX I1IENEeN MAKETOB IMPUKIIAJHBIX MAaTEMaTHMUECKUX MPOrPaMM, a TAK)KE€ HAaBBIKU
CO3aHMSI KOMITBIOTEPHBIX Mojenel. [Ipu moAroroBke K MpakTUYECKUM 3aHATUAM KaXKIbIN
00yJarouuincs JOJKEH:

— U3Y4YUTHh TEOPETUUYECKHE MaTepHUajbl MO AJIEKTPOHHOMY YUYEOHHKY WM KOHCHEKTY

ek ObC;

— 3aKpENUTh AJITOPUTM PEILICHUS 3a]a4 ONpPeeIEHHBIM METO/I0M;

— MOATOTOBHUTH CHMCOK HESICHBIX BOIIPOCOB IO TEOPETUYECKOM YaCTH y4eOHOT0 Kypca.

6.4. Meronuyeckue yka3zaHus Mpy MOJATOTOBKE K Ja00PaTOPHBIM 3aHATHSIM.

B xone nmpoBeneHuss BUPTYaJIbHBIX JJAOOPATOPHBIX 3aHATUI MPOMCXOAUT YriiyOsieHue
0o0y4JarolmMMUCS TOHMMaHUs TMPOIECCOB, MPOUCXOMANIMX B  AJIEKTPUUYECKUX  LEMAX
MOCTOSTHHOTO W TEPEMEHHOTO TOKOB; NPUOOPETAIOTCS YMEHHMS W HaBBIKH (DU3HUYECKOTO
UCCIICIOBAHMS DJIEKTPUUECKUX U MAarHUTHBIX IeNeil B yCTAaHOBUBIIEMCS PEXKHME;
oOydaromuecss NpUOOPETAIOT HABBIKM JIMArHOCTUKW M OTHICKAHUS HEUCIIPAaBHOCTU B
ANEKTPUYECKUX U MAaTHUTHBIX IEMX, a TaKKe MpH 00paboTKe SKCIePUMEHTAIBHBIX JaHHbBIX.
[Tpu moATrOTOBKE K 1a00PATOPHBIM 3aHSATHAM KaXKIbIi 00YyYaIOIMIACS TOJKEH:

— U3Y4YUTHh TEOPETUYECKHE MaTepHUajbl MO AJIEKTPOHHOMY YUEOHHKY WM KOHCHEKTY

ek DBC;

— 3aKPENUTh AJITOPUTM PEIICHUs 33724 ONpPeeIEHHBIM METO/I0M;

— BBIIOJHUTh WHIUBUAYAJIbHOE JOMAlllHEe 3a/laHue, COIJaCHO METOAMYECKOMY
nocoOuIo 1o 1abopaTopHbIM paboTam yueOHOTO Kypca.

6.5. CamocrosiTenbHasi paboTa BKIOYAET B ce0s BBIMOJHEHHE PA3JIMYHOTO POJia
3alaHuil U CaMOCTOSITENIbHOE M3Y4YEHHME TEOPETUUYECKOr0 MaTepuajna IO IO 3JIEKTPOHHOMY
y4eOHUKY WM KOHCIeKTy JeKuuil ObC, yueOHbIM OCOOUSIM € TOATOTOBKOU K J1a0OpaTOPHBIM
U TPAKTUYECKUM 3aHATUAM. KOHTpOJb caMOCTOATENbHOW paboThl 0OyyaromMxcs Hal
IporpaMMoil yueGHOro Kypca OCYIIECTBISETCS B XOJ/€ JIaDOpaTOPHBIX M MPaKTHUYECKHUX
3aHATUH, a TaKXKe MPU BHIIOJIHEHUU CAMOCTOATENBbHON paboThl (BOMPOCH K AJIEKTPOHHOMY
y4eOHUKY, peIIeHUE IPAKTUYECKUX 3a]1a4, OTYET MO JabopaTopHOH paboTe, TECTUPOBAHNUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPEICTB

Cemectp Kon xoHTpotMpyemoii HaunmeHoBaHHMe OLIEHOYHOI'O CPeICTBA
KOMIIeTeHIMH (MJIH ee YacTH)
5 OIIK-4 KoMmIuiekT TMIOBBIX 3a/1a4 110 IIPaKTUKE

OtyeTsl 110 J1abopatopHbIM pabotam Ne 1,2
Bomnpocsl k 3x3ameny Ne 1-35

5 OIIK-13 KomrmekT THOBBIX 3a/1a4 1O IPaKTUKE
Otuer o naboparopHoii padore Ne 3
Bomnpocsl k sx3ameny Ne 36-60

7.2. TunoBble 33aHUS WJIM HHbIE MaTepHAJbl, HEOOXOAUMBbIE [JIfl TEKYIIero
KOHTPOJIA

7.2.1. KoMIIeKT THIIOBBIX 32124 110 NPAKTHKeE
Tema «. AHAJINM3 JIMHEHHBIX LeNeil MOCTOSTHHOI0 TOKa»

1. ()HpeHeHHTB BCIIMYMHY 3KBHUBAJICHTHOI'O COIIPOTUBJICHHUA LICIIU R
R =R, =R, =12 Om.

cClIn

9K6 >

Ry 2(6) R Ry 4(s)
F—e ¢ e
1(a) 3(a)

2. B anexTpuueckoil 1enu MOCTOSHHOrO TOKa MOKa3aHUsl aMIIEPMETPOB U BOJIBTMETpA
COOTBETCTBEHHO paBHBI /a1 = 6 A, [ao = 12 A, Uv = 54 B. Onpeaenute BEIUYUHY

COMpPOTHUBIIEHUS pe3uctopa » [Om].

3. Onpenenuts Hanpsbkenue Ugp, eciu £ = 10B, E2 = 5B, I} = 5A, I = 24, R; = 10w,
R>=30m.

Uab

4. Jlna HE3aBUCUMBIX KOHTYPOB «U/», «[I», «lll», cocraBpTe ypaBHEHUs 1O [/ 3aKOHY
Kupxroga



5. OnpenenuTs HANPSKEHUE MEKAY TOUKAMU d U 6, YKa3aTh B KAKUX pPeKUMax paboTaroT
ucrounuku OJIC, ecnmu E, =60 B, E, =10B, R, =30 Om, R, =20 Om.

o
a
E, E,
Us
R, R,
&

Tema «AHaIM3 Heneld CHHYCOUAAIBHOI0 TOKA»
1. TlonyunTh BhIpaKE€HUS MTHOBEHHBIX 3HAUEHUN TOKA U HAIIPSKEHUs, a TAKKe HAUTH
UX JCHCTBYIOUIME 3HAYEHMs], €CJIIM TOK M HAINPSHKEHUE HU3MEHSAIOTCS M0 CHUHYCOMAAIBHOMY

3aKOHY C 4acTOTOM [ , aMIUIUTYbl TOKa U HanpsbkeHus 1, , U, , HauaibHble (Basbl TOKa U
HaNpsDKeHUs ¥, , Y/, .
2. SBanummrte 3aKOH W3MEHeHMs Toka i, (f), ecmu i =10-sin(ar +145°),

i, =5-sin(ef —35°).

i I3
3

3. Onpexnenute MOLy/b IOJIHOTO CONPOTUBIEHNUS LienHu, ecid » =4 Om, x; =4 Owm,
Xc =2 Owm. KauecTBEeHHO MOCTPOTE BEKTOPHYIO THATPAMMY.

r X

X1 Xc r
b ,_/W\_{

4. 3anucaTh B anreOpanyueckoi M MoKazaTesJbHOW (opMax BbIpaKEHUE JJIS MOJIHOTO
KOMIUIEKCHOTO COITPOTUBIICHNS MHAYKTUBHOM KAaTyIIKK C IapaMeTpaMu 7y =3 Om, L =12,7

MIH, f =50T"1. [TocTponTh Ha KOMIUIEKCHOH IJIOCKOCTH TPEYTOJIEHUK COMPOTHBICHUH.

5. B cetb Hanpsixkennem 220B u yactoroi S0 'l BKITFOYEHBI TOCIEA0BATENBHO KaTyIIKa
¢ aktuBHBIM conpotusiearneM R =10 Ou u ungykruBHOCTRIO 159 MI'H, a Takxke Garapes
KOHIEHCATOPOB. ONpeIEeNUTh EMKOCTh GaTtaper, PH KOTOPOH B IENU YCTAHOBUTCSA PE30HAHC
HarpsoKkeHni. HaliTu TOK B LIENH U HATIPSOKEHHS HA MHAYKTUBHOM U EMKOCTHOM 3JIEMEHTAX.



Tema «JJekTpuuyeckue Henu Tpex(asHoro CHHyCOMJAaJIbLHOr0 TOKa
1. BonsT™erp nokassiBaer 380 B, 7 =10 Om. Onpenenute paszHble ¥ TUHEHHbIE TOKH

IIPU YCIIOBUH, UTO MPOBOJ A 060pBaH.

Y~

A

ot
2

Ic

Ce#
=[ =12

2. ®a3Hple TOKM CHMMETPUYHOIO TpexdasHoro norpeburens pasubl [, =1, =1

A. Kaknmu OynyT da3Hbie U TMHEHHBIC TOKH B CIIydae, eCiu

- baza «bc» obopBaHa;
- muHeiHbIN poBoa «C» ob6opBaH?

A # »
Ica
Iab
B
Ibc
C#

3. B cummerpuynoii TpexdasHoi uemnu, nuHerHoe HampsbkeHue Un = 75 B. Ecmu

COIIPOTHBIICHUE (PA3BI «@» 3aKOPOUYCHO, TO (Pa3HBIC HAPSDKEHHS IPHEMHUKOB PaBHHI ... B.
[

4 e—e—— ]
— U,

Bg——{ 1——
———

Ce { }
— .

4. B cummerpuyHOW Tpex¢azHON 1enu, IMOKa3aHus MpUOOPOB BOJBTMETpA U
80

aMmIepMeTpa COOTBETCTBEHHO paBHbl U, :T B, 7,=5 A. IlocTpoutb BEKTOPHYIO
3

JMarpaMMy TOKOB M HaIIPSKEHUM U ONPEJEINTh IOKa3aHUE BATTMETPA PaBHHI ... BT.

A e

C =

Tema «MaruuTHbie nenu. TpancopmaTopsl M dJIeKTPHYECKHE MAILIUHbD)
1. Ecnu Bemmumna MJIC F = 200 A, nnuHa cpemHeit nmuauu lp = 1 M, miomanb

nonepeuHoro cedenus S = 1:10?2 m?> MarHMTOHNpOBOJA M JaHA OCHOBHAs KpMBas

HaMaronnimBaHug MaTCpUaia CCPACUYHHKA, TO MarHUTHBIN IIOTOK @ COCTaBUT...
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2. MouHocTh MoTeph B Meu 0 HO(}a3HOT0 TpaHchopMaTopa Mpu HOMHUHAIBHOM TOKE
nepBuyHOM 00MOTKH /15 = 10 A paBua 200 Bt. Eciu nipu Harpy»xeHHOM TpaHCchOpMaTope TOK
1 =9 A, TO MOIIHOCTb IIOTEPH B MEAM paBHa ... BT.

3. IlepBuuHas o0OMOTKa TpaHchoOpMaTopa TOIKIIOYCHA K CETH IIEPEMEHHOTO
Hanpspkenuss Uy = 222 B, yactoroit /= 50 ['u. MarHuTHbIM OTOK B MarHUTONpoBoae @n =
2:10 % B6. Yncio BUTKOB HEePBUYHON 0OMOTKH TpaHC(OPMATOpPa Wi PABHO ... BUTKOB.

Tema «JjieKTpUYecKHe MAIIMHBI»

1. HampspkeHue Ha 3aXuMax TeHepaTopa IOCTOSHHOTO TOKa C MapajljielbHbIM
B030yxnenueM U (B), conpoTuBieHne Bcel nenu sikopst Rg (Om), BenuuuHa TOKa B sikope Ly
(A). Bennunna DJ1C reneparopa paBHa ... B.

2. HampspkeHue Ha 3aXHMax TeHeparopa IOCTOSHHOTO TOKAa C MapauleibHBIM
B030yxaeHneM U = 230 B, compoTuBieHne napauienbHoii 00MOTKH BO30ykaeHus R, = 115
OwM, compoTHBIIEHUE LEeNH HAarpy3ku Ruq.p = 2,3 Om. Benuunna Toka B sikope reseparopa g
paBHa ... A.

3. HomunanbHble mapamMeTpbl JABUTATENS TOCTOSHHOTO TOKa MapauieIbHOTO
BO30YXKICHHS: HOMUHAIBHBIN TOK l.on = 100 A, comportuBnenue sikops R, = 0,1 Owm,
HanpspkeHue cetu U = 165 B. Ecnu myckoBo#i TOK He AOKEH NpeBbIaTh 1,570, TO BEIUYHMHA
CONPOTHUBIIEHHUS ITYCKOBOI'O peocTara paBHa ... Om.

4. HomuHanbHbIE TapamMeTpbpl JBUTATENs TOCTOSIHHOIO TOKa IApaJlJIeIbHOTO
BO30YK/ICHHS: TI0JI€3HAsE MOIIIHOCTh HA BaNy Pruon = 8,5 KBT, HOMUHAIBHBIN TOK Lon = 50 A,
HoMMHaNbHOE Hanpspbkenue U = 200 B. KII/I nBuratesns B HOMUHAIBHOM PEXHUME PaBHO ... %o.

5. OmnpenenuTh MOLTHOCTh, MOTPEOIIeMYI0 TpeX(a3HbIM ACHHXPOHHBIM JBUTATEIIEM C
(da3HBIM POTOPOM, a TaAKKE CYMMApHYIO MOIITHOCTh BCEX MOTEph. HOMUHAIBHBIE MapaMeTpshI
JIBUTATEJIS: TIOJIe3HAsT MOIITHOCTD Ha Bairy P, =30 kBm, n =88 %,.

Tema «HequHelHble JJIEKTPUYECKHEe MLeNH IOCTOSIHHOTO TOKa. (OCHOBBI
JIEKTPOHUKID)
1. Onpenenuts /1, ecnmu U =20 B.
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U (B)
10 20 30 40 50

2. B HenuHEeNHOW 3JeKTpUYECKON 1enu noctosHHoro toka Us = 15 B. Cratuueckoe

Rk paBHoO ...
()
I 1(A)
4
I r(l) 3 ‘//
/
I r(l) 2
' '#' 1
- U (B)
v, 0 10 20 30 40 50

3. B HenuHEWHOM 31eKTpUUecKoi 1enu nocrosiHHoro Toka / =1 A, rorna U ... B.

I ’”1(1)/ ”2(1)/ I1(A)
—— _//I | _//I ]
—{, 3 1 [/ 7
& —U> s 2 /’ /
1 /| 2
/
1T U B)
0

20 40 60 80 100

4. Ecmu R = 10 Om, E = 10 B, VD — uneansubiii auoa, 1o amnepmerp PA1 nokaxer
3HAYE€HHE TOKA paBHOE ... A

5. Ecnu R = 10 Om, VT — 3akpbIT (MaeanbHbIi Tpansucrop), £ = 105 B, To BonbT™MeTp
PV?2 nokaxer HanpspkeHHe paBHoe ...B



Kparkoe onucanue u perjiaMeHT BbINOJHEHHA

TunoBsle 3a1a4M, MO3BOJAIOT OLEHUTh M UArHOCTUPOBATh 3HAHUE (DAKTUIECKOTO
marepuana (0a30Bble MOHATHUS, AJITOPUTMBI, (AKThl) U YMEHHUE MPaBWIBHO HCIHOJIb30BAThH
CHelMaTbHbIe TEPMUHBI U TIOHATHS, Y3HABaHHE 00HEKTOB U3YUCHHS B PAMKaX OIPEIEICHHOTO
paszzeina JUCLUIIINHBL.

Kaxnpii BapuaHT i1 KOHTPOJIBHOTO 3aHATHSA COCTAaBIEH M3 THIIOBBIX 3ajad
OIpEe/IeNIEHHON TeMbl, UTO MO3BOJIAET OLIEHUBATh YCBOGHHUE CTY/I€HTaMM Y4eOHOro MaTepuasia
TeMbl. VcnbiTaHue NMpOBOAUTCS B MUCBMEHHOM (opMe M Ha pelleHHE 3aJaHHOrO0 BapHaHTa
orBogutcs 1,5 vaca ayauropHoro BpemeHH. lIpe/uiokeHHBI BapuaHT MO KaKIOW U3 TEM
COJIEPKUT OIPEJECICHHOE KOJINYECTBO 3a1a4.

Kputepuu ounenkmu:

- «3a4TEHO0)» BBICTABISETCS OOydaroIIeMycs, e€ClM NpaBHIbHO pemieHbsl 6onee 70%
NIPEUIOKEHHBIX €My 3aj1ad4,

- «HE 3aYTEHO» BBICTABISETCS 00yYarOIIEeMyCs, €CIM OH HE CIPABUIICS C pEIIeHHUEM
70% mpeIoKEeHHbBIE eMY 3aauH.

7.2.2. KoMIUIEKT 0T4eTOB M0 J1a00paTOpHbIM padoTram

JlabopaTopnasi paGora Nel «McciienoBanue ABYXNPOBOJHOH JIMHMHU Tepelaqyu
JJIeKTpu4eckoi 3Hepruu. MHcciaenoBanume mociaeaoBaTebHOro coeguHenuss R-L-C
3J1eKTPUYECKOIl 1leNH NepeMEeHHOIr0 TOKa»

®opma oTuyera 1o JadoparopHoii padore Nel.l

Henabp paGorbl — HM3y4YeHHME SKCIEPUMEHTAIBHBIX M PAaCUYETHBIX METOJOB aHaIn3a
PEKUMOB pabOThl JIBYXIPOBOJHON JIMHUM Tepefadu 3JIEKTPUUYECKONH SHEPTHH MOCTOSHHOTO
TOKa.

IIporpamma paéorsbl

1. BeimomHUTE 3a/1aHUE HA TTOATOTOBKY K JJabopaTopHOi padoTe.

2. NccnenoBaTh pexXMMBI XOJIOCTOIO X0Ja U KOPOTKOI'O 3aMbIKAHUS JIMHUU Tepeaadn
MOCTOSTHHOTO TOKa.

3. HccnenoBaTh pexuMbl pabOThl JMHUM C Pa3IMyHONW Harpyskoi. OrpenenuThb
yCIIOBUE epeladyll MaKCUMaIbHOM MOLTHOCTH B HArpy3KY (COTIaCOBaHHBIN PEXUM) U YCIOBUE
npu koropom KITJI muaum 0,9 — 0,95.

Onucanue 1a0OpPaTOPHOH YCTAHOBKH

B paborte nccienyercst Mosieb IMHUU IEPEAAYH ANEKTPUUECKON IHEPTHH TOCTOSITHHOTO
TOKa, COCTOfAIasi W3 JABYX PE3UCTOPOB, CONPOTHUBIECHUS KOTOpbIX paBHbl 0,5 Ry, un
perymupyemoro ucrounuka JJIC (puc.l). McTouHMK MOAKIIOUAETCS K BXOJIHBIM 3KHMam
auHuM 1 1 17, a K BBIXOAHBIM 3a%UMaM 2 U 2° - peryjaupyeMoe COPOTUBIIEHUE HArpy3KHU RH.
C momomipio kmoue S1 m S2 ycTaHaBIMBAIOTCS Pa3IMYHBIE PEKUMBI pabOTHl JTMHUH.



HanpsbkeHue ¥ TOK JTMHUM KOHTPOJHUPYIOTCS YHHUBEPCAJIBHBIM HU(PPOBBIM MpudopoM VA
uctouHuka. HanpskeHue Ha Harpys3Ke u3MepsieTcst BOIbTMETpoM P12,

TOC 1 2
w o5 m
S1 \ 82
= b
P12 Ry
1 2'
-U — - ® ® -
0,5 Ry

Puc.1 — Cxema nabopaTopHOl yCTaHOBKH.
Pe3yabTaThl 3KCIIEpUMEHTAJIBHBIX HCCIeT0BAHUM
1. DkcneprMeHTalbHbIE 1TaHHbIE
Tabmuua 1 — Pe3ynpraTel SKCnepuMeHTa

1 U, Ry P> AP n P
CKUM
A B Om Bt Bt %
1=0

1=0,1 Ix.3.

1=0,2 Ix.3.

1=0,3 Ix.3.

1=04 Ix.3.

1=0,5 Ik.3.

1=0,6 Ix.3.

1=0,7 Ix.3.

1=0,8 Ix.3.

1=0,9 Ix.3.

I = Ix.3.(max)

2. O6paboTKa IKCIEPUMEHTATBHBIX JTAHHBIX

Pacuetnbie popmynsr:

Ry =(§2, P=U,-1, AP=1* Ry, n%=gz-100%-
1

3. I'papuku sKCIEpUMEHTAIbHBIX 3aBUCUMOCTEN

®opma oTuyera no JadoparopHoii padore Nel.2

Leab padoTsl — N3yyeHHE SKCIIEPUMEHTAIBHBIX U PaCYETHBIX METOAOB aHanu3a R-L-
C uenu nepeMeHHOro Toka.

IIporpamma padoTsI

1. BeInosHUTh 3a/1aHNE Ha MOATOTOBKY K Ja0opaTopHOii pabdoTe.

2. HccrnenoBaTh AJIEKTPUYECKYIO I€Ib, COCTOSIIIYIO U3 TOCJIEI0BATEIILHOTO
COEMHEHUS KOHACHCATOPA M JMHEHHON KaTyIIKU MHIYKTUBHOCTH MPH Pa3IMYHbIX 3HAUECHUIX
€MKOCTH KOHJEHCATOPA.

3. OnpenenuTtsd yClIOBUE PE30HAHCA HANIPSKEHUI.

Onucanue 1a00paTOPHON YCTAHOBKHU

DnexkTpuyeckas cxema Jab0opaTOpHON YCTaHOBKHU MpUBEACHA Ha pHC. 2.

B pabote uccnenyrorcs 1Be 3JE€KTPUUECKHUE LEMH, COCTOSIINE U3 MOCIEA0BaTEIbHOIO
coeanHeHus: KoHAaeHcatopa C M peanbHOM KaTyIIKM HMHIAYKTUBHOCTH. CXxema 3aMelleHus
peaabHOM KaTyIIKW UHIYKTUBHOCTU COCTOMT U3 MJI€AIbHOW MHIYKTUBHOCTU Ly U aKTHBHOTO
corpoTuBieHUs Rx. COOTBETCTBYIONINE M3MEPHUTEIbHBIC MPUOOPHI CIYXKAT Uil U3MEPEHUS



NaJCHUI HaMpsHKEHUH Ha yyacTKax MOCje10BaTeIbHOM LIENMU U TOKOB B MapajlieIbHbIX BETBAX.
Hccnenyemasi menb MOJKIIOYAETCS K BBIXOAHBIM 3aKMMaM KOMIUIEKTAa HM3MEPHUTEIbHBIX
npudopoB K-505. HampspkeHue, momaBaeMoe Ha HCCICAYEMYHO JJIEKTPUUYECKYIO IICTb,
peryaupyercss ¢ MOMOINbI0 JabopaTopHOro aBTOTpaHchopmaropa T, BXOAHBIE 3aKUMBI

KOTOPOTO MOAK/IIOYAOTCS K aBTOMAaTHUECKOMY BhIKItouarenro QF (puc e
Qli T R K-505 py J PW R C
T —O—= -\
< Ry
m m 2
2 IR 5 PV U
(@\ N =] I .
l l =
— ot o, 1 l O {
TeHEepPaTop Harpyska
Puc. 2 — DnexTpuueckas cxema 1a00paTOpHON YCTaHOBKHU
Pe3yibTaThl 3KCIIEPUMEHTAJIBHBIX HCCIe10BAHMI
1. DkcnepuMeHTalbHbIE JaHHbIE
Tabnuna 1 — DkcrepuMeHTaIbHbIE U pacueTHBIC JaHHBIE TIoceoBaTebHOM R-L-C
1enu
OMNBITHBIC TaHHBIC Pacuérnbie nannoie
u3
clu |1 | P|U || Q| Ss |[csof 9o | 7
JarpamMmbl
MKD | B A Bt B B Bap Bt rpaj rpajg
20
40

2. O6paboTKa dKCTIEpUMEHTAIBHBIX JaHHBIX:
VYcnoBue pe3oHaHca HaNpsKEHUH 1151 cxeMbl (puc.2)
Xe=xg, Te. Im(Z,)=0.

PacuetHble popMyIbI:

ZK=%,RK=I£;,XK=\¢ZIZ(—R12(,LK=%,CU=2'7Z"](,
P P U
cosp=—=—— U, =1-R,, U, =1-x;, Q=—1
4 S U-1 K pi K Q U

3. BekTopHble aMarpaMMbl HanpsbKEHUW, MOCTPOEHHBIE METOJOM 3aceyeKk MJis
MOCJIETIOBATEIHLHOMN U MapauIeIbHON 1eTH

4. BenuunHa €eMKOCTM OJMK€ K PE30HAHCHOMY 3HAUEHUI0 €MKOCTH Mpu
IIOCJIEIOBATEILHOM U MapaAIJICIIbBHOM COEAMHEHUN PEAKTUBHBIX 3JIEMEHTOB PaBHA
5. BenmmuuHa éMKOCTH, TPU KOTOPOM B NIOCIIEIOBATENBHOM LIENH HACTYIIUT PE30HAHC?

BbiBoabl o padore:

JlabopaTopuasi padora Ne2 «MHcciaenoBanue oaHodazHoro Ttpancdopmaropa.
MapkupoBKka 3a)KHMOB TPeX()a3HOr0 ACHHXPOHHOTI'0 IBUTATEJIs»
®opMma oTueTa 1o JadopaTopHoii padore Ne2.1



Leab padoThl — U3y4YCHHE SKCICPUMEHTATBHBIX M PACUETHBIX METOIOB aHAIM3a
PEKUMOB pabOTHI 0JHO(A3ZHOTO TpaHCHOopMaTOpa.

IIporpamma padoTbl
1. BeImosHUTE 331aHle HA TIOJTOTOBKY K TaOOpaTopHOi padoTe.

2. HCCJ’IGHOB&TB PEIKUMBI XOJIOCTOI'O X0Z1a 1 KOPOTKOI'O 3aMbIKaAHH TpaHC(bopMaTopa.

3. UccrnenoBath pexXUMBI C pa3IUYHON HArpy3Kou TpaHncdopmaropa.
Onucanue J1a00paTOPHON YCTAHOBKHU

Uccnenyemsrit TpancdopmaTop 72 MOIKITIOYACTCS K BBIXOJHBIM 3KMMaM KOMILIEKTA
n3MepurtenbHbIX npubopoB K — 505 (puc. 1). Hanpspkenue, mojgaBaeMoe Ha HMCCIICTYEMBIH
TparnchopmaTrop, peryirupyercs ¢ IOMOIIBI0 JiabopaTopHoro astoTpanchopmaropa 71,
BXOJIHBIE 3aXHUMbl KOTOPOTO MOAKIIOYAIOTCS K aBTOMaTH4eckoMy BbikIouaTento QF.
Hccnemyemblit pesxuM paboThI TpaHCc(hOopMaTopa ONpeIesieTCs COMPOTUBICHIUEM HArPYy3KH Ry.
Bonbrmerp PV3 monkitouaeTcsi K BXOAHBIM 3aXKHMaM TpaHc(opMaropa TOJIBKO B OIBITE
KOPOTKOTO 3aMbIKaHUSI, KOTOPBIH MPOBOIUTCS TPY TOHMKEHHOM BXOJIHOM HAIPSHKCHHUMU.

T1 K-505 P41 PW
QF J 2 PA2
A (A) * A — (1)
B @
n|  m 2 PV3 PV2 Ry
2 i o
(@] (@] La
l l =
0 0)
reHepaTop Harpyska
Puc. 1 — Cxema skcniepuMeHTalbHON YCTaHOBKHU.
Pe3ysibTaThl 3KCIIEPUMEHTAJIBHBIX HCCIe10BAHUT
1. DkcnepuMeHTalbHbIE JaHHbIE
Tabnuna 1 — Pe3ynbTarsl 5KCiepruMeHTa
OneITHBIE JaHHBIE PacuetHble nanHbIE
Ui L P Uz b P, n_ | cospr | AU, Pexum
B A Bt B A Bt % B

2. O6paboTKa IKCIEPUMEHTATBHBIX JTAHHBIX
Paccuurate 3Hauenus P2, 1, cosi, A U> v 3aHecTu ux B Tabmuiy 1.
Pacuetnbie popmybr:

U I

Ku — IXX , Ki — T2K3. , P = U2 ’12’
2X.X. 1K.3.

A

n%:%-m()%, cospy =, AUzz%-loO%
1 14 2

Boeraucnuts nmapamerpsl T-00pa3Hoii cxembl 3aMerieHus Tpanchopmaropa.



Pacuernbie hopmysibr:

Onpenenuts M0 AIKCIEPUMEHTATbHBIM IaHHBIM TOTEPH B 00OMOTKaX TpaHchopmaropa u
B MarHUTOIPOBO/IE.

3. 'paduku sxcriepuMeHTanbHBIX 3aBUcuMocterd Ux(12), A Uax(12), cos@i(P2) u n(P>).

®opma oTuera no JadopaTopHoii padore Ne2.2

Heas padoTrbl — W3YYUTh YCTPOWCTBO HM TPHHIMI ACHCTBUA Tpexda3Horo
ACMHXPOHHOI'O JBUTaTelsl C KOPOTKO3aMKHYTBIM poTopoM. Hayuutbcst omnpenensiTh
pacIoyIoKeHHe 3aKUMOB KaXa0H (a3bl OOMOTKM CTaTropa JBUraTels, Hayajga U KOHI[bI
00OMOTOK.

IIporpamma padoTsbl

1. W3yuutp pasgensl Kypca dJIEKTPOTEXHUKH, B KOTOPBIX pPaccMaTpUBArOTCS
YCTPOMCTBO M MPUHLHUII paOOThl aCHHXPOHHOTO KOPOTKO3aMKHYTOI'O JABUraTeIs.

2. 3aroToBuTh OJaHK IPOTOKOJA, COAEPIKALIMN IMOJHYIO pa3pabOTKy BCEX IYHKTOB
3aJlaHuUs.

Onucanue J1adOpaTOPHOH YCTAHOBKH

Onexrpudeckas cxema (puc. 2) ais OnpeAeieHHs PacHoIOKEHUs 3aKHMOB KXo
OOMOTKHM CTaTopa JABHUraTelssl COJEPKUT HEMOCPEICTBEHHO JBUIATEIb C KiIeMMaMH (Da3HbIX
KaTylIeK, pacloIOKEHHBIX Ha KJIIEMMHHUKE CTaTopa, oAHOo(a3Hblii UCTOUHUK nuTaHus 220 B u
BOJIbTMETP PV1, KOTOpBII BKIIIOYAETCS B CETh I1OCJIEI0BATEILHO C 0OOMOTKOM cTaTopa.

KIICMMHHK
cTaropa P11 OF1
o o (V) %
N @
S
(o] (o] <\Z|
Vg
o o

| i J
Puc. 2 — Cxema 3kcniepUMeHTalbHON YCTaHOBKHU.

Ilopsinok BHINOJIHEHHS IKCIIEPUMEHTAIbHON YacTH

1. OnpenenuTs 3aKUMBbI, IPUHAIJICKALINE OTAEIBHBIM OOMOTKAM:

a) 0001 M3 MIECTH 3a)KMMOB Ha KIIEMMHHUKE CTaTOpa aCHHXPOHHOI'O JABUTATENS
MPUCOEANHUTD Yepe3 BOJbTMETP (PUCYHOK 1) K OJHOMY M3 3aKMMOB OJHO(A3HOU ceTu
HanpspkeHueM 220 B, a npyroil mpoBoja OT CETH NOOYEPEAHO NMPUCOEIUHATH K OCTAJIbHBIM
3a)KMMaM KJIEMMHHKa CTaTopa /10 TeX IMOop, MoKa CTpesKa BOJIbTMETPa HE OTKIOHUTHCS (ITO
OyzeT yKka3bIBaTh Ha MPUHAAIEKHOCTH 000X 32KMMOB K OJHOM (pa3HOM KaTyIIKe CTaTOPHON

00OMOTKHN).

0) 0003HaYUTh HallIeHHBIE 32)KUMBI OJTHOM (ha3HOM KaTymiku (Hampumep, 1-1);

B) AQHAJIOTMYHO HAWTU CJEAYyIOIIMe Maphl 3aKMMOB, MPHHAJJIEKAIINE BTOPOU U
Tpereil pa3HbIM KaTyIIKaM CTaTOPHOW OOMOTKHM JABHUTaTEIs;

r) 0003HaYNTh HAWJEHHBIE Mapbl 3KUMOB BTOPOM U TpeTei (pa3HbIX KaTyllek

COOTBETCTBEHHO (Hampumep, 2-2 u 3-3).

B pesynbraTe nponenaHHoi paboThl Ha KIEMMHHUKE CTaTOpa ACHHXPOHHOTO JIBUTATeNs
MOTYT OBITh IPOCTaBJICHBI 0003HaUYeHUs (pHC. 3).

2. OnpenenuTh Havajaa U KOHLBI (pa3 CTaTOPHBIX OOMOTOK JBUTATEIIs:

a) Ha 3KUMBI OJJHOM M3 (pa3HBIX KaTyllek, Hampumep, 3 - 3 (puc. 4), BKIIOUUTH



BOJIBTMETP ¢ HE0OXoauMbIM mipenesom uzmepenust (0...30 B);

0) JIBa JIIOOBIX 3a)KMMa KaTylIeK nepBod ¢a3bl U BTOPOH (a3bl 3aMKHYTh MEXKIY
co0oii, HarTpuMep, J1Ba JeBbIX 3axkuma 1 u 2 (puc. 4);

B) Ha OCTaBIIEHCs CBOOOIHBIC 32)KUMBI KaTyIIeK MEpBOW W BTOpoil (a3 momars
Hanpsbkenue 220 B (pucyHok 3);

r) €CJI BOJIbTMETP MOKAa3bIBAET HAIPSDKEHHUE, TO 3TO O3HAYAET, YTO COEIUHEHBI
JIBa Pa3HOMMEHHBIX 3aKuMa (pUCYHKH 2, 3). B crity 3TOro Mo>kHO 0003HAYUTh 3KUMBI 1 U 2,
00BbEIMHEHHBIE TEPEMBIUKOM, pasHOMMeHHbIMU HHAekcaMu Cl u C5 nwmu C4 u C2. Eciun
BOJIbTMETP IOKa3bIBaeT HYJIEBOE 3HAUEHHE HAIpPSDKEHUS HA 3aXHMax TpeTbei (asbl, TO
nepeMblYKa COeIMHSAET OJTHOMMEHHBIE 32)KUMBbI KaTyIIIeK MepBOi U BTOPOil (as;

1) OpUHSIB 3TH 0003HAYEHMsI YCIIOBHO 3a MpaBUJIbHBbIC, O0O3HAUYUTH 3a)KUMbI

KaTylIeK MepBOi U BTOPOii (a3, BKIItoYeHHBIX B ceTh 220 B, coorBercTBeHHO, Kak C1 u C5 nnn
C4u C2;

KnemMmHuuk cratopa KnemMmHuuk cratopa o
o1 02 O3 1 02 03
m
(V PVI &
02 O3 O1 2 ?3 01 (0..30B)
O
Puc. 3 — O0o3HaueHME 3aKUMOB. Puc. 4 — Cxema BKIIIOUEHUS.
e) HAHECTH MOJyYeHHbIE 0003HAYCHUS 32)KMMOB KaTyIIEK MepBOW U BTOPOH ¢a3 Ha
KIIEMMHUKE cTaTopa (HampuMmep, Kak MoKa3aHo Ha pHuc. 5);
x) 0003HaUCHHUE 3KMMOB KATYIIKU TpPeThed (a3bl MPOU3BOIUTCS AHATOTHYHO
OMKMCAHHOMY B ITYHKTE T), ISl 4eT0 COOMpaeTcsi cxema, oka3zaHHasi Ha puc. 6;
Kiiemmuuk craropa Knemmuuk craropa
OcCl OC2 O3 O—1—0OcCi 6C2 3
22 (v PV
O0C5 O3 O 0 s O O (0..30B)
Puc. 5 — O003HayeHME 3a)KUMOB. Puc. 6 — Cxema BKIIIOUEHUS.
3) MOKa3aTh, Ha KJIEMMHHKE CTaTOpa MOJTYYeHHbIE 0003HAUEHHUS Hayal U KOHIIOB
¢da3HbIX Karymiek (puc. 7);
Knemmuuk craropa
OCl OC2 OCe6
OCcs OC3 OC4
Puc. 7 — O0o3HaueHHE 32KUMOB.
n) 0 KJIEMMHHKY CTaTOpa, MOJyYEHHOMY B PE3YJIbTaTe BBHITIOIHEHUS Bcel pabOThI,

cobpaTh cxemy coenuHeHHs (a3 CTAaTOPHON OOMOTKH TO CXEME «3Be3a» WM IO CXEME
«TPEYTOJILHUKY (110 YKa3aHHUIO MIPETIOAABATENS) U IPOBEPUTH paOOTy aCHHXPOHHOT'O JIBUTATEIS
1oCJIe BKIIOYCHHUS B TpeX(Da3HyrO CeTh MUTAIOIICTO HAPSKCHUS;



K) OCYIIECTBUTH PEBEPCUPOBAHUE ACUHXPOHHOTO JABUTATEIS.

U
- =Ya
3. IlacmopTHele NaHHBIC acCMHXpOHHOro apurarens: U, = U, P> Moy 1,

cos ¢ . KparHocts myckoBoro Toka k =5, yacrora Hanpspkenus nutanus f = 50w

4. Yucno nap NoJarocoB, CKOJIBXEHUE, HOMUHAJIBHBIN U TyCKOBOW TOKHU JABUIATENs MpU

COEJMHEHUHU OOMOTOK CTaToOpa B TPEYTOJIbHUK U 3BE31Y.
5. IlyckoBO# TOK IpU COCAMHEHUH OOMOTOK 3BE3/I0M COCAMHEHUH MeHbIe(Ooblie),

YEM IIpHU COCANHCHUU 00MOTOK TPCYT'OJIbHUKOM.

BoiBoabl 1o padore:

JlabopaTopnass pabGora Ne3 «McciaegoBanne o0AHO(MA3HBIX HeyNPaBJseMbIX
BbInpsaMuTeieil. UccienoBanue padoTsbl MapaMeTpU4ecKoro cTadnjian3aTopa

dopma oTuera no jadoparopHoii padore Ne3.1

Heap padoTbl — U3yYCHHE OJHOIMOIYNEPUOJHOTO U  JIBYXIOJIYHEPUOIHOTO
BBIIPSIMUTENEH.

IIporpamma padoTsbl

1. HcenenoBars 3KCIIEPUMEHTAIBHO OJHOMOIYIIEPUOAHBIN BBIIIPSIMUTEIIb.

2. HccnenoBaTh SKCIEPUMEHTAIBHO IBYXIIOTYIEPUOIHBINA BBIIPSIMUTENb.

Onucanue J1adOpaTOPHOH YCTAHOBKH

Cxembl BbImpsMuTenei (puc. 1, 2) coOuparoTcs ¢ MOMOUIBIO COEAUHHUTEIbHBIX
IIPOBOJAHMKOB Ha HAOOPHOM NaHeNn J1a00paTOPHOro CTEH/A.

A VD
2 B -+ -
|
Usx c = Re (V1) (V2) | U
1 0 -
' ||
L & : - —
N

Puc. 1 - 3HeKTpI/I‘leCKaH CXEeMa UCCIICAYEMOT'O
OIHOITOJYIICPHUOAHOTO BBIITPAMUTEIIA

i
| 1.’2/ ) Usux

Puc. 2 — Dnexrpuyeckas cxeMa UCCIEIyeMOT0o
ABYXTIIOJYIIEPUOAHOTO BBIIIPAMUTEIIA

HcTounukoM mnuTaHus SBISETCS CUMMETPUYHBIN Tpexdasubiii ucrounuk I/C ¢
thasupiM HanpspkenueM U, =8 B, yactoroit f =50 I'l 1 BbIBEZICHHO!N HEHTPATBHOM TOUKOIA.

Ha Bxox Beipsivuteneit mogaercs Hanpsokenne U 4 omHoii asel, B 1anHOM ciryuae Bassi



A.
Jnst nabmiofeHus 3a GopMON HANPSHKEHHUS B UCCIEAYEMbIX LIETSAX MPU MPOBEACHUHU
9KCHEPUMEHTA K BBIXOIHBIM 3a)KHMaM LI MMOAKIII0YAETCs IBYXKaHaIbHbIN ocuuiuiorpad.
Jnist u3MepeHust HapsHKEHUH UCTIONB3YeTCs BOJIBTMETPHI U3 0JI0Ka MyJIbTHMETPOB.

ConporupieHne Harpysku R, , mpeacrapnser co6oil MHHHOIOK C pPE3HCTOPOM

ompezaeneHHoW BenuduHbl. CriaxuBaromme (QUIbTPel — MHHHUOJIOKH KOHICHCATOPOB C
Pa3IMYHBIMH 3HAYCHUSMU EMKOCTH.

Pe3ysbTaThl 3KCIIEPUMEHTAJIBHBIX HCCJIE10BAHUI

1. DKcnepuMeHTaIbHBIE TaHHBIE

Tabmuma 1
C, Mx® 0 1 10
BBIXOHBIC Ul , B
OJIHOIIOTYTIEPUOAHBIH HanpsHKEHUS U,,B
BBIIIPSIMHUTEIb I — kn
yJIbCalluU
BBEIXOHBIC Ul ,B
JIBYXIOJYTIEPHOJHBIIA HalPSOKCHIA U,,B
BBIIIPSIMHUTEIb KO>(MULICHT
MyJIbCAIUU k,

2. KpuBble HanpsKeHUs

dopma oTuera no jadopaTopHoii padore Ne3.2

Ieanb paGoThl — U3yyeHHE OCHOBHBIX XapaKTEPUCTHK M CBOMCTB MapaMeTpHUUYECKOTO
cTabmimn3aropa.

IIporpamma padornl

1. HccnenoBaTh 3aBHCMMOCTH BBIXOJIHOTO HANPSHKEHWS M TOKAa CTAaOWIMTpPOHA OT
BXOJIHOT'O HAIIPSDKEHUS B LIEMH MTapaMeTpUUYeCKOro CTabMIN3aTopa HalpsKEeHNUs.

2. DKCIepUMEHTaIbHO ONPENeIUTh KO3 (OULINEHTH CTAOMIN3AlUU 110 HAPSKEHUIO U
0 TOKY.

Onucanne J1a60paTOPHO YCTAHOBKH

Cxema mapamerpuueckoro crabunuzatopa (puc. 3) coOupaercs ¢ MOMOUIbIO
COEIMHUTENIbHBIX TPOBOJAHUKOB Ha HAOOPHOM NaHenu J1abopaTOPHOro CTEHA.

O l i

Puc. 3 - QHCKTpI/I‘{CCKaH cxXeMa HCCHGZ[yCMOﬁ OCIIN.

I[HH YCTAHOBKHU 3aJaHHBIX 3HAYCHUIN BXOOHOT'O HAaIIPAKCHUA ng HCITOJIB3YCTCA

reHepaTop MOCTOSIHHBIX HAIpPsHKEHUM, MpeIHa3HAYCHHBIN IS MOIYYEeHUs PerylupyeMoro
HarnpsbkeHuss oT — 13 B mo + 13 B. Bo usbexanue mneperpysku, IMOCIEIOBATEIbLHO CO



crabumurponoM KC456A Brmouator MunHOIOK Oammactueii pesucrop R, =100 Owm.

Conpotusienue Harpy3ku R, , mpencraBiser co60ii MHHHGIIOK ¢ Pe3UCTOPOM OIPEIeICHHOI

BenuuuHbl. [locnenoBaTenbHO C COMPOTUBICHUEM HArpy3KH IMOAKIIOYAETCS MYJIbTUMETD B
pEXKUME U3MEPEHUS TOKA.
Jis u3mepeHus: HanpsHKEHU UCTIONb3YeTCsl BOIbTMETPBI U3 0JI0Ka MYJIBTUMETPOB.

Pe3ysabTarhl 3KCNIEPUMEHTAJBLHBIX HCCJIEI0BAHU I
1. DkcnepuMeHTalbHbIE TaHHbIC
Tabnuia 2. 3aBUCUMOCTD BBIXOJJHOTO HAIMPsHKEHUS OT BXOJHOTO Ha XOJIOCTOM XOAY.

U,.,B 0 2 4 6 8 10 12 13

U6blx ’B

Tabnuua 3. 3aBUCUMOCTb BBIXOIHOI'O HANPsKEHUs CTA0MIIN3aTopa OT TOKA Harpy3KH.
R, ,Om 00 150 100 47+22 | 47+10 47 33+10 33

I, MA 0(x.x)
U@leJB
2. Tpaduku Uy, (Ugy) u Uy, (1,,).

BbiBoabI o padore:

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUSA

Otuer BeIMONHseTcs Ha Juctax ¢Gopmara A4. Ilpu BbeImoaHEHHH (U3UYECKOTO
HKCIIEpUMEHTa B J1a0OpaToOpuu, CHUMAIOTCS IOKa3aHUs MPUOOPOB M B JAlbHEHIIEM OHHU
oOpabaTpIBarOTCST pacdeTHbHIM TyTeM. I[lo pe3ynpTaraM BBIYHCICHHN  BBIOJIHIECTCS
ornpeneneHHas rpapuydeckas yacte otuera. OpopmieHrne oTuyeTa MPOUCXOAUT 00YyJaOIIMMCS
camocrosTenbHo. OTyeT mo Js1abopaTOpHOM padboOTe COAEPKUT KpaTKHEe TEOPETUUYECKUE
cBeZieHus], TpaduyecKyro YacTH U oOoOmaromumii BeiBoa. Ha kaxmayro maboparopHyro padoty
OTBOJIUTHCS 2 y4eOHBIX yaca.

Kpurepuu onenkmn:

- 3a4T€HO — BBINOJHEHBI BCE ITYHKTHI J1a0OpPaTOPHOTO MCCIEIOBAHUS, HaWJCHbI
pacyeTHbIe 3JEKTPUUECKHUE BEIIMYNHBI, TIOCTPOCHBI HEOOX0UMbIE IpaUKu; TPUBENIEH BBIBOJL
1o pabore, JaHbl OTBETH HA KOHTPOJIbHBIE BOIIPOCHI.

HE 3aYTEHO - HE BBINIOJHEHBI BCE MYHKTHI JIAOOPATOPHOTO MCCIEAOBAHUS; CJIETaHbI
rpyOble OIMOKH B BEIYUCIICHUSX; OTCYTCTBYET rpaduueckast yacTb ¥ 00001IAOIINN BBIBO/L.



7.3. OueHoO4YHbIE CPeCTBA JAJIA MPOMEKYTOUYHOM ATTECTAUM 110 UTOraM OCBOEHHUS

AUCHUILINHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 5
Ne
w/n Bonpocsl k 3k3aMeny
1. | 3amaum snextporexHuku. Knaccudukanus u odume XxapaKTepUCTUKH HETEH.
2. | DneMeHTHI ANEeKTPUUECKUX Hernel. PeKUMBbI pabOThI AJIEKTPUUYECKON IICTIH.
3 M cTOYHMKH 2JIEKTPUYECKON SHEpruu. BoslbTaMIepHbIe XapaKTEPUCTUKN HCTOYHUKOB.
" | Mommnocts ucrounukoB. KIIJ[ ucrounukos.
4 Hanpsoxenune Ha yyactke nenu 6e3 yuéra 3/IC u ¢ yuérom 3/IC. [Ipumenenue 3akona Oma
" | mud pacy€ra NEKTPUYECKOM LIeNH OCTOSHHOTO TOKa. MeTos1 CBEPTHIBaHUS.
5 [Tpumenenue 3akoHa Oma /17151 pacyeTa MEKTPUUYECKUX Lienel OCTOSIHHOTO TOKa.
" | CymHOCTb METOA «CBEPTHIBAHUS»
6. | IIpumenenne 3akoHOB Kupxroda st pacuera 3JIeKTpHUECKUX [eTeld TOCTOSHHOTO TOKA.
7 OHepreTUyYecKuil 6aaHC B AJIEKTPUUYECKUX LETISIX MOCTOSSHHOTO ToKa. [IpaBuna
" | cocTaBjeHUs ypaBHEHUs OalaHCa MOITHOCTH.
8. | VYcrnoBue nepenaur MaKCUMaJIbHOM MOIIHOCTH OT UCTOYHHMKA K HarpysKe.
9 [ToHsiTHE 00 AKTUBHOM U NTACCUBHOM JIBYyXIOJOCHUKE. [Topsaok pacyéra snekTpruueckon
LIeNIM METOAOM DKBUBAJIEHTHOT'O F€HEPATOpa.
10. | Ha3naueHue 1 NOCTpOEHHE MOTEHIMATIBHOMN TUarpaMMsl.
1. Henuneiinbie SMEKTPHECKHE LETIH. Omnpenenenne v KiaccuPpuKausi HEITMHEHHBIX
DIIEKTPUYECKUX LIEHEN.
12. | Pacuer npu nocneaoBaTeIbHOM U MapajyieIbHOM COETUHEHUAX HETMHENHBIX AJIEMEHTOB.
13, Pacyer cMeIaHHOro COeIMHEHNS HETMHENHBIX 3J1EMEHTOB. CTaTH4yecKoe U
muddepeHIMaTbHOE CONPOTUBIICHNS HETMHEWHOTO 3JIEMEHTA.
14, JIuHelHbIe 3JeKTPUYECKHE e CUHYCOUAAIbHOTO ToKa. OO0II1e cBe1eHHs.
MaxkcumanbHoe, CpeiHee U JENCTBYIONIEE 3HAUEHHs CHHYCOUAAIBHBIX BEJIMYHH.
15. | Croco0bl npecTaBiIeHUs] CHHYCOMIAIBbHBIX AJIEKTPUYECKUX BEJIMUHH.
16. DJIEMEHTHI DJIEKTPUUECKON 1IeTH CUHYCOUIAIbHOTO TOKA. Pe3MCTUBHBIN 2JIEMEHT.
BpemeHHbIe 1 KOMIUIEKCHBIE H300paykeHHs HAPSHKEHUS U TOKA Pe3UCTHBHOTO 3JIEMEHTA.
17. DNEeMEHTHI JIEKTPUUECKON LIENN CUHYCOUIAIIBHOTO TOKA. IHAYKTHBHBIN 3JIEMEHT.
Bpemennble 1 KOMIIEKCHbIE H300paykeHUsI HAPSHKEHUS M TOKAa MHAYKTUBHOT'O 3JIEMEHTA.
18, DJIEMEHTHI JIEKTPUUYECKON 1IENMN CUHYCOUIaTbHOTO TOKAa. EMKOCTHOM 3JIEMEHT.
BpemeHHbIe U KOMITJIEKCHBIE H300paKeHUs HAMIPSDKEHHUSI U TOKA EMKOCTHOTO HJIEMEHTA.
19. 3akoH Oma snektpuueckoit R-L-C nenu 1yt MTHOBEHHBIX 3HAYEHU U B KOMILIEKCHOM
dbopwme.
20, OCHOBBI CUMBOJINYECKOTO (KOMIUIEKCHOT0) METO/A pacu€ra LENeil IepeMeHHOro TOKa.
3akonbl Kupxroda Ju1st nenu nepeMeHHOro ToKa.
71 AKTHBHOE, peaKTUBHOE U MOJIHOE COMPOTUBIICHHS TACCUBHOTO IBYXITOJIIOCHUKA.
" | TpeyrosbHUKH CONPOTUBIIEHUN U TPOBOJIUMOCTEN.
2 TpeyronbHUK MOITHOCTU. AKTUBHAs, PEaKTUBHAS U MIOJIHAS MOLIHOCTHU LENH IEPEMEHHOTO
" | Toka. Koadurment momHocTH.
23 Pe3oHaHCHBIE ABICHUS B 2JIEKTPUYECKUX LIECTISIX. Y CIIOBUE, BUJIBI U IPUMEHEHHUE PE30HAHCA
B JIEKTPUYECKUX LEMAX.




Bomnpocskl k 3xk3aMeny

n/n

24. | Pacuér uenu nepeMeHHOro Toka ¢ OJHUM UCTOYHHUKOM.

75 [Tpuniun padotsl TpéxdazHoro reneparopa. OCHOBHBIE ONIPEIEICHUS, BpEMEHHAS U
BEKTOPHAsI IUarpaMMBl.

26. Hecsizannas u cBs3anHast TpexdaszHas uens. Coequaenus a3 TpexdasHbIX HCTOUHUKOB U
npueMHUKOB. [IpenmyiiecTBa 1 HEAOCTaTKU.
Ananun3s TpéxQa3Hoi Lenu «3Be3/1a-3B€3/1a» C HyJIEBbIM U 0€3 HyJIEeBOI0 IIPOBOJA.

27. | OcHOBHBIE COOTHOIICHUS MeX Ay (pa3HbIMHU U JTMHEHHBIMU BellnunHaMu. Ha3HaueHnue
HYJIEBOT'O IIPOBOAA.

23 Ananun3s TpéxQa3HoH Lenn «TPeyrojJbHUK-TPEYroabHUK». OCHOBHbBIE COOTHOLICHUS MEXKIY
(a3HBIMU ¥ TMHEWHBIMU BETMYUHAMH.

29, MormHoCTh TpexdazHoi nenu. M3mMepenne ak THBHOW MOIITHOCTH TpeX(a3HoU 1enu
BaTTMETPaMHU.

30. | MarauTHbIe e, DJIEMEHTB MarHuTHOM 1enu. Kimaccudukarys MarHuTHBIX IETICH.

31 OcCHOBHBIE BEIMUMHBI, XapaKTEPU3YIOINE MarHUTHOE nosie. Cratndyeckas neTis
TUCTEPE3HUCA.

3. OcHOBHBIE CBONCTBA (peppOMArHUTHBIX MaTepUaIoB. MarHUTOMSTKHAE U MarHUTOTBEP/IbIE
MaTepUabl.

33, 3aKOH IOJIHOTO TOKa.VHepa3BeTBJIeHHa$I MarHuTHas 1enb. AHaJIOTUs MarHUTHBIX U
JNEKTPUYECKUX LIETIEH.

34, Oco0eHHOCTH MarHUTHBIX Lienel nepeMeHHoro Toka. Ilpomeccel nepeMaranunBanus
MarauronpoBoja. [Ipupona noreps B MarHuTonpoBo/Ie.

35 Cxema 3aMelIeHrs HeTMHEWHON KaTylIIKi HHAYKTUBHOCTH. CBSI3b TapaMEeTPOB CXEMBI
3aMEILEHUS C KCIIEPUMEHTAIBHBIMY UM PACYETHBIMH JaHHBIMU.

36. | Tpancdopmaropsl. Haznauenue, knaccuukaius, yCTpOHCTBO U MPUHIIMIT JEHCTBUS.

37. | Pexxumsl paboTel TpaHchopmaTopa. BHenHss XapakTepucTuka TpaHcpopmaTopa.

38 Tpexdazubie TpanchopmaTopsl. KOHCTpYKIUS U IpeumyniecTBa TpexpasHbix
TpaHCPOpPMaATOPOB.

39 MamHsl nocTossHHOTO ToKa. Ha3HaueHue u kinaccu@ukays KOJIEKTOPHBIX MallluH
MIOCTOSTHHOTO TOKa.

40. MamuHbI HOCTOSIHHOTO TOKA. Y CTPOMCTBO M MIPUHIMIT ACUCTBUSA KOJUIEKTOPHBIX MAIlIVH
HOCTOSIHHOT'O TOKa. THIbI BO30YXKA€HUS MAILIMH TOCTOSIHHOTO TOKA.

41 OcHOBHBIE XapaKTEPUCTUKHN I€HEPATOPOB IIOCTOSTHHOTO TOKA. VX 3aBUCUMOCTB OT THIIA

" | BO3OYXICHUSI.

47, SBnenue peakuu skopsa. CrocoObl ymydIlieH!s] KOMMYTAIlUH B MAIIMHAX TOCTOSTHHOTO
TOKa.

43, JIBurarenu mocTOSIHHOTO Toka. MexaHHYecKre XapaKTepUCTUKH JIBUTaTeNlel TOCTOSIHHOTO
TOKa Pa3JInYHBIX TUIIOB BO30Yk1eHusa. O01acTh NpUMEHEHUSI.

44, Crioco0blI mycka, peryJaupoBaHus YaCTOTOM BpallleHHUsI U TOPMOXKEHUS ABUraTesen
MOCTOSTHHOTO TOKa.

45, Mamunsl nepemeHHoro Toka. Hasnauenue, kinaccudukaius ycTpoicTBO U IPUHIIUIL
JIeCTBUSL aCHHXPOHHOM Tpex(a3zHOTro ABUraTeIs.

46. Pexumbl paboThl TpEX(hazHOM aCHHXPOHHON MalIMHBI. MOLTHOCTh, TOTEPU PHEPTUU U
KIIJ] Tpexda3zHoro acCHHXpOHHOTO JIBUTaTEeIs.

47, Paboune 1 MexaHnYeCKHE XapaKTEPUCTUKH TPeX(Pa3HOI0 aCHHXPOHHOT'O JBUTATEIs.

Ob6nacTh NpUMEHEHHUS.




Ne
Bomnpocskl k 3xk3aMeny
n/n
48, CriocoObI mycKa U peryIupOBaHUs YaCTOTOM BpameHHs Tpex(pazHOro aCHHXPOHHOTO
JBUTATEJIA.
49. | Cunxponssle MaminHbl. HazHaueHue, ycTpolCTBO M MPUHIUI IEHCTBUS.
50 [TonynpoBonuuku. O6mue cBeaeHus. THITBI TPOBOAUMOCTEH MOIYIIPOBOAHUKOB.
" | CaoiicTBa p — n-nepexoja.
51 [TonynpoBoHuKOBBIE 1M0bL. [lapameTpsl ¥ THUIIBI IO (YHKIIMOHAIBHOMY Ha3HAUYEHUIO.
" | OOGo3HaueHMsI Ha PIEKTPUUYECKUX CXEMaX.
57 [TonmynpoBoiHUKOBBIE BITpsIMUTENU. HazHaueHne U TUIIBI OJTYIPOBOAHUKOBBIX
BBIIPAMHUTEICH.
53. | HonynpoBoaHukoBbli Tpuoa. HazHaueHue, TUIIBI U peXUMBI paOOThI TPAH3UCTOPOB.
54. Tpansucrop. Haznauenue u cxemsl BKItoueHUs. OCHOBHBIE CBOMCTBA 110 YCUJIICHUIO
NEKTPUYECKUX BEJIMYHH.
55 [TonynpoBoiHuKOBBIHM THpUCTOP. HazHauenue u obaacTb npuMeHeHus. TUIIBI U PEKUMBbI
" | paboThI.
56. | HcrouHuku BTOpUUYHOrO 3ekTponuTanus. HasHaueHue u cTpykTypHas cxema.
57 OCHOBBI aHAJIOTOBOH JIEKTPOHHUKH. OniepaiioHHbIN yeunuTens. HasHauenue, GyHKIUT 1
" | Tunsl oOpatHoit cBsizu OVY.
58. | OcHoBbI I(poBOH neKTpoHUKH. Jlorndyeckue rneMenTsl. Jlorndeckue (QyHKIHU.
OnexTpuyeckue uzmepenus. O01me cBeeHus. DIeKTpOMEXaHUUYeCKre MpUOOpHI:
59. | MarHuUTORJIEKTPUUYECKOM, FIMEKTPOMArHuTHOM cucremsl. [Ipunnun neictus, 001acTb
IIPUMEHEHHS.
60 [TpuGopb! 2MEKTPOUHAMHYECKON ¥ MHIYKIIMOHHOM cucTeMbl. [IpuHimn neictpus,
" | obyacTb MpUMEHEHHS.
7.3.2. Kputepuu u HOpMbI OLlEHKH
®opma
NpOBeACHUS
Cemectp . Kpurepun u HOpMBI OLCHKH
NPOMEKYTOYHOH
arrecTaumu
OKk3ameH IIPaBWJIBHO pELICHA 3a/1a4a U
(MMCbMEHHO) JIlaHbl BEpHBIE OTBETHI HA 2

«OTJIMYHO) BOIPOCa 9K3aMEHAI[MOHHOTO
ousieTa ¥ OTBET HA
JIOTIOJTHUTETBHBIA BOIPOC

MPaBWJIbHO pelleHa 3a/1a4a U JaH
BEPHBII 0TBET Ha 1 Bompoc
«XOpOILLIO» HK3aMEHallMOHHOTO Omiiera u
OTBET Ha JIOMIOJTHUTEIbHBIHI
BOIPOC.

[IPaBUJILHO pEIlIEHa 3a/1a4ya, 1aH
«YIOBJIETBOPUTEIILHOY BEpHBII OTBET Ha 1 Bompoc
HK3aMEHAIlMOHHOT 0 Ouiera.

HETPAaBWIILHO PElIcHA 3a/1a4a,
JTaHbl HEBEPHBIE OTBETHI HA
BOIIPOCHI K3aMEHAIIHOHHOTO
ouiera.

«HEYJOBJIETBOPUTEIILHO»




8. YueOHo-MeTonuYecKkoe 1 MH(OPMAIHOHHOE 0O0ecTiedeHue N CIIUTIINHbI

8.1. O0s3aresqbHast JuTEpaTypa

Tun (yueOHUK,

KoaunuecTBo B

e yueOHoe nocoodue, HAY4YHOMH
I /;1 ABTOPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) yueOHO-MeToanueckoe | ['ox u3nanus onobauorexe /
nocooue, NPaKTUKyM, HaumeHoBanue
ap.) 3BC
1 brrukos 1O. A.,
3omotHunkuii B. M.,
ConosreBa E. b., OCHOBBI TEOPETUYECKOH JIEKTPOTEXHUKH yuebHoe mocobue 2022 OBbC «Jlanb»
UYepnpies J. I1.,
bensuun A. 1.
2 | Mapuenxko A.JI., Onagunit 9BbC
DJEeKTPOTEXHUKA U 3JIEKTPOHHUKA : B 2 )
10.0. y4eOHHUK 2022 «Znanium.
tomax. Tom 1 : DnexkrTporexHuka
comy»
3 | Mapuenko A.JL., Onanguuit 9BbC
DNEeKTPOTEXHHUKA U IEKTPOHUKA : B 2 )
10.0. y4eOHUK 2022 «Znanium.
tomax. Tom 2. DnexTpoHuka
comy»
4 | Komuccapos 10.A., 9BC
babokun I'.1., Capkucoa | OO1mmias 3/1eKTpOTEXHUKA U HJIEKTPOHUKA y4eOHUK 2022 «Znanium.
IT./1. comy
5 | AtaGekosI'. U. OcHOBBI TEOpHUH LIETIEH y4eOHHUK 2021 9BC «Jlanp»
8.2. lonostHMTEIBLHAS JIUTEPATYPA
Tun (yueOHuK, KosmnuectBo B
e yueOHOe nmocoone, HAY4YHOI
I /;1 ABTOpBI, COCTABUTEH 3arsiaBue (3aroji0BOK) yueOHO-MeToanueckoe | T'oa u3nanus ondauorexe /
nocodue, NPaAKTHKYM, HaumenoBanue
ap.) 9bC
1 | Aaucumoa M.C., IlonoBa | DIEKTpPOTEXHUKA U AIEKTPOHUKA KYpC JIEKIUI 2019 9BC «Jlanb»

n.C.




Tun (yueOHUK,

KoaunuecTBo B

e yueOHoe nocoodue, HAY4YHOMH
I /;1 ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJjioBoK) yueOHO-MeToanueckoe | ['oa u3nanus onobamorexe /
nocodoue, NPaKTUKyM, HaumeHoBanue
ap.) IbC
2 | PeibkoB U. C. DNEeKTPOTEXHHUKA ydaeOHOe rmocodue 2017 ObC
«Znanium.
comy
3 | Haraes [.A, lllnbikoB C.B | DiekTpoTeXHUKA U SJIEKTPOHUKA YueOHO-MeTOANIECKOE 2015 Pocnucrant

[271€KTPOHHBIN KOHTEHT |

nmocooue

http://edu.rosdist
ant.ru/course/vie
w.php?id=332



http://edu.rosdistant.ru/course/view.php?id=332
http://edu.rosdistant.ru/course/view.php?id=332
http://edu.rosdistant.ru/course/view.php?id=332

8.3. Ilepeuenb mnpodeccHOHAIBLHBIX 0a3 [JaHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

— NEICON [OnexTpoHHBIA pecypc] : AIeKTpoHHAss MHGOPMAIUS : apXUB HayYHBIX
KypHa-110B. — MockBa : HOUMUKOH, 2002— . — Pesxxum goctyna : neicon.ru/resources/archive. —
3ari1. ¢ sKpana. — 3. pyc., aHriI.

— Web of Science [DnekTpoHHBIH pecype] : MyIbTHAUCIHMILIMHAPHAA pedepaTuBHAs

06aza pganHbeix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum pgocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHria
— Scopus [OnexTponsslii pecypc] : pedeparuBHas 6aza gaHHbBIX. — Netherlands:

Elsevier, 2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpana. — SI3. pyc., anri.

— Elibrary [DnekTpoHHBII pecypc] : Hay4Has 3JIEKTpOHHAs OubanoTexka. — Mocksa :
HDB, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

— IIpumepsl penieHus TUIIOBBIX 3a7ad MO 3JEKTPOTEXHUKE [DIEKTpOHHBIA pecypce] -
http://fishelp.ru/toel/

- YyeOHuk o 3JIEKTPOTEXHUKE [OnexTpoHHbIN pecypc] -
http://www.treugoma.ru/book/

— Pecypc yueOHUKOB 1O 3JIEKTPOTEXHUUECKOMY HAIIPaBJICHUIO [ DIIEKTPOHHBIH pecypc]
- http://mexalib.com/view/20285

8.4. Ilepeuenb NpOorpaMMHOro odecrevyeHust

Ne Haumenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JeicTBUSL — GECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JecTBUS — 6eCCPOUHO
AcademicEdition

8.5. Omnmucanume MaTepuajbHO-TeXHHYeCKOH 0a3bl, HeoOXoAUMON  JJs
oCylIecTBJIeHHs 00Pa30BaATEILHOI0 MPOIEcca MO AUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

I/ | NPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA,
MOMELIECHHUH IS CAMOCTOSTEILHOM

paboThl 00y4yaommxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynuropus BeO-KOHPEPEHIINH. Cron npenogaBaTenbCKU, SKpaH
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS TEJIEBU3UOHHBIN, pOYTED, CTOMKA IS
3aHATUHN JIEKIIMOHHOTO THIIA. TeJIeBU30pa, Be0.Kkamepa, TpaHCIapaHT-
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS NEPETSIKKA, IIUPMa, HAYIIIHUKH,
3aHATUN CEMHUHApPCKOIO THIIA. KOMIIBIOTEP C BBIXOZ0M B IHTEpHET.

VYyeOHast ayuTopus i KypcOBOTO
MIPOCKTUPOBAHUS (BBIMTOJTHEHHUS KYPCOBBIX
pabor).

YueOHast ayTUTOpHS AJI IPOBEACHUS
TPYIIOBBIX U WHIWUBUIYAIbHBIX
KOHCYJIbTAIINH.

YyeOHast aytuTopus AJisk TPOBEICHUS



https://vk.com/away.php?utf=1&to=http%3A%2F%2Fneicon.ru%2Fresources%2Farchive
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fapps.webofknowledge.com
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fscopus.com
https://vk.com/away.php?utf=1&to=http%3A%2F%2Felibrary.ru
file:///D:/Рабочий%20стол%2005.08.2015/ДОТ%20ТОЭ-1%20в%20сеть/интернет-ресурсы.doc%23
http://www.treugoma.ru/book/
http://mexalib.com/view/20285

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PATOPHIi, MACTEPCKUX U
Ap. 00beKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

3aHITHIA TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOH aTTecTanuu. (3-405)

Aynutopus BeO-KOH(pEpEHIHiA.
VYuebHas ayuTOpus AJ1s IPOBEICHUS
3aHATUH JEKIIMOHHOTO THIIA.

VYuebHas ayquTOpUs AJ1s IPOBEICHUS
3aHATUNA CEMUHAPCKOIO THUIIA.
VYyebHast ayIuTOpHs U1 KypCOBOTO
POEKTHPOBAHUS (BBITIOJTHEHUS KYPCOBBIX
pabor).

VYyeOHast ayIUTOPHSI U1 IPOBEICHUS
IPYNIIOBBIX U UHIAUBUAYAJIBHBIX
KOHCYJIbTALIUM.

VYyebHast ayIuTOpHsL U1 IPOBEICHUS
3aHATUH TEKYLIETO KOHTPOJIS
MPOMEXKYTOUHOM arrectaruu. (2-705).

Cron npenojaBaTeabCKHil, 3KpaH
TEJICBU3UOHHBIN, pOyTep, CTOMKA JJIsl
TeJeBU30pa, Be€O.Kamepa, TpaHCIIapaHT-
MEepeTsHKKA, MHUPMa, HAYIIHUKH,
KOMITBIOTEP C BBIX0/10M B MIHTEpHET.

[Tomenienue 1151 CaMOCTOSITENILHOM pabOThI
oOyuaromuxcs (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPLI
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