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COI'NTACOBAHO

3aBenyroumii kadeapoit
«CBapka, 00pab0oTKa MaTepuasoB IaBIICHUEM U POJICTBEHHBIE MPOIIECCHD

«08» centsiops 2021 r. B.B. EnbnioB

(noonucy) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenannu xadenpsr
«DIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokomn 3acenanus Ne 2 ot «08» centsops 2021 r.)



1. Ileaib 0cBOEHUA TUCHUILIUHBI

]_IeJ'IB OCBOCHHA JUCHUIIIMHBI — q)OpMI/IPOBaHI/Ie Hpe,I[CTaBJ'IeHI/Iﬁ 0 COBPEMCHHBIX

Croco0ax MOJIY4YeHMs] JJIEKTPUYECKOM HHEpPruu,

ee 3(h(EKTHBHOM WCIOIB30BAHUU B

TEXHOJIOTHYCCKUX ITPOoNIECCax MAIIMHOCTPOUTCIIBHEIX ITPOU3BOACTB, CUCTEM aBTOMAaTU3alllH,

YIpaBJICHUA, KOHTPOJIA U JUArHOCTHUKHU ITPOAYKIIUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUUIITMHBI ¥ MPAKTHKWA, HA OCBOCHUHM KOTOPBIX Oa3zupyercs JaHHAs JTUCIMIUIMHA:
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 aBTOMAaTHU4YCCKUC JIMHUHN)).

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

Cnoco0eH NoOHUMATh
MIPUHITUIIBI pa0OTHI
COBPEMEHHBIX
UH(}OPMaIIMOHHBIX
TEXHOJIOTHH 1
HCIIOJIB30BaTh UX IS
pelteHus 3aaa4q

Hcnonb3yer MeToab1
aHaau3a u
MOJIETTMPOBAHUS
JIMHEWHBIX U
HEJIMHENWHBIX Lienen
MMOCTOSSHHOTO B
MEPEMEHHOT0 TOKa

®opmupyeMbie U HNuagukaropsl
KOHTPOJINpyeMble AOCTHKEHUSI I[lnanupyemMsble pe3yabTaTbl 00y4eHH s
KOMIIETEeHIIUH KOMIeTeHIUI
OIIK-4 OIIK-4.1 3HaTh: OCHOBHbIE TEPMUHBI U

OMpeacICHUA JUCHUIIIIMHBI; 3aKOHBI
QJICKTPUYCCKUX U MAarHUTHBIX ueneﬁ

YMeTh: BbIOMpaTh palMoHaIbHbIA METO]
pacdera dIEKTPUYECKUX Lenen
IIOCTOSIHHOT'O TOKA U IIEPEMEHHOI0 TOKA

Bnanets: HaBbIKaMH pacuera, aHaJIU3a U
MOJEIUPOBAHUS IIEKTPUUECKUX U

NMpodeccHoHaNbHOH MarHUTHBIX [ETIeH

JIEeATEIIbHOCTH

OIIK-13 OIIK-13.3 3HATh: 3aKOHBI JIEKTPOMArHeTU3Ma;

Cnocoben JleMoHCTpUpyeT MIPUHLIMIIBI IEHCTBUS TpaHC(HOPMATOPOB,

IPUMEHSITD MIOHMMAaHME MPUHIMIA | MIEKTPUUYECKUX MALIMH U IEKTPOHHBIX

CTaHIapTHBIE JNENCTBUSA YCTPOMCTB

METOOBI pacyeTa Mpu | JICKTPUUCCKUX MAlIMH | YMeTh: BBI6I/IpaTL PEXKUMBI pa6OTBI

HPOCKTUPOBAHUHN H SJICKTPOHHBIX OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS U

AeTanen U y3JIoB YCTPOMCTB, MCIIONIB3YeT | XapaKTEpUCTHKH 3JIEKTPOHHBIX YCTPOHUCTB

HU3ACIITNN 3HaHUA X PECIKNMOB TIPU PENICHUN THOBBIX

MAalIMHOCTPOCHUSA pa60TBI u HpO(i)eCCI/IOHaJ'II)HI)IX 3a1a4
XapaKTCPUCTHKH Biiagers: HaBbIKaMu paboOThI ¢

TpaHchopMaTopaMu, MMEKTPUICCKUMHU
MaIlIMHAMH, JIEKTPOHHBIMHU
YCTPOMCTBAMU U
ANEKTPOU3MEPUTENHHBIMU TPHOOPaMU B
JKCIIEPUMEHTE




4. CTpyKTYpa H coJiepKaHue TUCUUIIMHBI

Bun . HanmenoBanue TeM 3aHATHH Oo0bem, | UHTEpakTHB, Dopmpt Texyumero
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 PazbuBka Marepuaia mo reMam.
MIOCTOSIHHOTO U Opranu3zalioHHbIE BOIIPOCH] O0YYEHHS B
MEPEMEHHOTO TOKa y4eOHOM Kypce.
IIp. 1.2. Ananu3 TUHEHHBIX AICKTPUUCCKUX 5 1 - KommnekT TMnoBbIX 3a1a4
1ernei NOCTOSIHHOTO U CHHYCOMIATbHOTO 0 MPaKTUKE
ToKa. Pemenne cuTyalimoHHbIX 3a1a4.
JIa0o. 1.3. UccnenoBanue qByXnpoBOAHOM 5 1 - Otyet no 1abopaTopHOI
JIMHUM TIEPEAAYH DIICKTPUUECKOM pabote Nel
SHEPTUH.
HccnenoBanue nocienoBaTeIbHOTO
coequHeHus! R—L—C 3J1eKTpU4eCcKOn e
TIEPEMEHHOTO TOKA.
Cp. 1.4. Opopmnenue otyera mo 5 5 - Otuer o nabopatopHoit
naboparopHoi pabore Nel. pabote Nel
Cp. 1.5. U3y4yeHue T€OpeTUIECKOro 5 76 -
Marepuaia 1o TeMam 3J1eKTPOHHOTO
ydueOHUKa 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 1 - KommuiekT TMIOBBIX 337124
000pyI0BaHKE. OrnpenenieHne OCHOBHBIX XapaKTEPUCTHK 0 MpaKTUuKe
AJEKTPUYECKUX MaliuH. Pemienne
CUTYAIIMOHHBIX 3aJ1a4.
JIa6. 2.3. UccnenoBanue o1HO(a3HOTO 5 1 - Otuer no nabopaTopHOi

TpaHnchopmaropa.

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.

76

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.

28

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
o0y4eHHs — opranusanus | CemuHap C | CUTyallMOHHBIX 33/1a4.
yueOHOro mporiecca JJis MOJHOIO | UCHOJdb30BaHWEM  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 LIETIEH, 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. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHnTposmpyemoi HaumeHOBaHUeE OLIEHOYHOI'O CpeCTBA
KOMIIeTeHIIUH (WJIM ee YACTH)
5 OIIK-4 KoMmiekT TMIOBBIX 3a]1a4 1O MPaKTUKE

[Ipaktrueckue 3aganus Nel, No2
Otuetsl 110 J1abopaTopHBIM paboTam Ne 1,2
Bompocsl k 3x3ameny Ne 1-35

5 OIIK-13 KommiekT THIOBBIX 3a/1a4 MO MPaKTUKE
Otyet no nabopaTopHoit padbote Ne 3
Bompocsl k 3x3ameny Ne 36-60




7.2. TunoBble 3aJaHUsl WM HHbIe MATEPHAJbI, HEOOXOAUMBbIE ISl TEKYyLIero
KOHTPOJIA

7.2.1. KoMIUIEeKT THIIOBBIX 3324 MO MPAKTUKeE
Tema «. AHAJIN3 JMHEHHBIX elel MOCTOSHHOIO TOKA)

1. ()HpeHCHHTB BCIIMYMHY OJKBHUBAJICHTHOI'O COIIPOTHUBIICHHA MLICIIU R
R =R, =R, =12 Om.

€CJIn

IK6 >

Ri 2(6) R Ry 4(e)
g—e ¢ e |e—o
1(a) 3(a)

2. B anekTpuyueckoil 1enu MoCTOSHHOTO TOKA MOKa3aHHUsl aMIIEPMETPOB U BOJIBTMETPA
COOTBETCTBEHHO paBHbl [a1 = 6 A, In» = 12 A, Uv = 54 B. Onpenenute BeIUYUHY

COMpOTHUBIIEHUS pe3uctopa » [Om].

3. Onpenenuts Hanpsokenue Uqp, eciu £ = 10B, E> = 5B, I} = 5A, > = 24, R; = 10w,
R> =30m.

Uab

4. JIns HEe3aBUCUMBIX KOHTYpPOB «I», «II», «[Il», cocTtaBbTe ypaBHEHUs 10 [/ 3aKOHY
Kupxroga

5. OnpenenuTh HaNPSKEHUE MEKAY TOUKAMU d U 6, yKa3aThb B KAKUX pPeKUMax padoTaroT
ucrounuku JJIC, ecnmu E, =60 B, E, =10B, R, =30 OmM, R, =20 Om.



ey

Tema «AHaIM3 Heneild CHHYCOUAAIBLHOI0 TOKA»
1. TlonyuuTts BeIpa)kK€HHUsI MTHOBEHHBIX 3HAYEHHUM TOKA U HANIPSKEHMSI, a TAK)KE HATU
UX JECUCTBYIOIIME 3HAYEHUSA, €CIM TOK M HANPSHKCHHE M3MEHSIOTCSA 110 CMHYCOMIAIbHOMY

3aKOHY C YacTOTOW [, aMIUTUTY/Abl ToKa U Hanpspkenus [, , U, , HayaigbHbIe (a3bl TOKA U

m> m>

HaNpsDKeHUs ¥, , Y/, .
2. SBanummrte 3aKOH W3MEHEHMs Toka i, (f), ecmu i =10-sin(ar +145°),
i, =5-sin(ef —35°).

3. Onpenenute MOLy/b IOJIHOTO CONPOTUBIIECHUA LienH, ecid » =4 Om, x; =4 Owm,
Xc =2 Owm. KauecTBeHHO MOCTPOITE BEKTOPHYIO THArPAMMY.

r X

X1 Xc r
b ,_/W\_{

4. 3anucath B anreOpanydeckoil M MOKa3aTelbHOW (opMax BhIpakeHHE sl MOJIHOTO
KOMILIEKCHOT'O COINPOTUBIICHUS] NHAYKTUBHOMN KAaTyIIKHU ¢ apameTpamu r, =3 OM, L =12,7

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

5. B cetb Hanpsxkenuem 220B u yactoToii 50 I'11 BKITFOUEHBI TOCTIEA0BAaTENbHO KaTyIIIKa
¢ aktuBHBIM conpotusiearneM R =10 Ou u ungykruBHOCTRIO 159 MI'H, a Takxke Garapes
KOHIeHcaTopoB. ONPEIENUTh EMKOCTh GaTaper, Mpu KOTOPOH B IIEMH YCTAHOBHUTCS PE30HAHC
HarnpsokeHuii. HaliTi TOK B LIENH 1 HATIPSOKEHHS HA MHIYKTUBHOM U EMKOCTHOM JJIEMEHTAX.

Tema «JuiekTpH4eckne Henu Tpex(asHoro CHHyCOMAAJIbHOI0 TOKA)

1. Bomsr™erp mokaseisaer 380 B, 7 =10 Om. Onpenenute dasHble 1 TMHEHHBIE TOKH
IIPU YCIIOBUH, YTO MPOBOJ A 000pBaH.

A g—» .




2. dazHble TOKM CUMMETPHYHOTO TpexdasHoro norpedurens pasubl [, =1, =1 =12

A. Kaknmu OynyT da3Hbie U TMHEHHBIC TOKH B CIIydae, eCiu
- baza «bc» obopBaHa;
- MMHEWHBIN TpoBo «C» o6opBaH?

A # »
L,
Iab ‘
B
]bc
Cs#

3. B cummerpuuHoii TpexdaszHoH menu, JuHelHoe Hampspbkenue Un = 75 B. Ecinm
conpoTuBiieHHE (a3l «@» 3aKOPOUYCHO, TO (ha3HbIC HAMPSHKEHUS IPUEMHUKOB PaBHHI ... B.
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4. B cummerpuuHOi Tpex(a3HON wenw, NOKa3aHus NPHOOPOB BOJIBTMETpPA U

80
V3

AuarpamMmy TOKOB U HaHpH)KCHI/Iﬁ " OIpCACINTD ITOKa3aHNUEC BATTMETPA PABHBI ... Br.

aMIIEpMETPa COOTBETCTBEHHO paBHbI U/, = B, 7,=5 A. IlocTpouTh BEKTOPHYIO

A e

C =

Tema «MaruuTHbie nenu. TpancopmaTopsl u dJ1eKTPHYECKHE MALTHHBD)
1. Econ Bemmumna MJIC F = 200 A, nnuHa cpemHeit nmuHuu lp = 1 M, miomanb
nonepedHoro cedenus S = 1:10?2 M?> MarHMTOHNpOBOJA M JaHA OCHOBHAs KpMBas

HaMaronnimBaHug MaTCpUaia CCPACUYHHKA, TO MarHUTHBIN IIOTOK @ COCTaBUT...

S
@ Ta |B
(| T e——] 2
o : ») Y
w I 3 : 1 ]
fo Smmm—
:_ ______ _II\ A/l
Lo H

0 200 400 600 A/m
2. MouHocTh noTeps B Menu oiHo(a3Horo TpancopmaTopa npu HOMHUHAIBHOM TOKE
nepBuyHON 00MOTKH /15 = 10 A paBua 200 Bt. Ecu pu Harpy»xeHHOM TpaHchOpMaTope TOK
11 =9 A, TO MOIIHOCTbH NIOTEPH B MEAM paBHa ... BT.



3. llepBuuynas oOMOTKa TpaHchopMaTropa TMOJKIIOYEHA K CETH IEPEMEHHOTro
Hanpsbkenus: Uy = 222 B, yacrotoit f= 50 I'i. MarHuTHBII MOTOK B MarHUTONPOBOAE Pm =
2:10 - B6. Uncio BUTKOB MEpBUYHON 0OMOTKH TpaHC(OPMATOpa w1 PaBHO ... BUTKOB.

Tema «JjekTprUYecKre MalIUHbDY

1. HampspkeHune Ha 3aXUMaxX TeHepaTopa IOCTOSHHOTO TOKa C MapajuieIbHBIM
Bo30Oyxaenrem U (B), conpoTtuBiieHue Beer 1ienu sikopsi Rg (Om), BeIMUUHA TOKA B siKope g
(4). Benuuuna 3/1C reneparopa pasHa ... B.

2. HanpspkeHue Ha 3aKMMax TIeHEparopa IOCTOSHHOTO TOKa C MapajljiebHBIM
B0o30Oyxaenrem U = 230 B, conpoTuBieHre napaienbHO 0OMOTKH BO30Yyx)aeHus Rg = 115
OM, conpoTUBJIEHHUE LENU HATPY3KH Ruap = 2,3 OM. Benuunna Toka B sikope reHeparopa lg
paBHa ... A.

3. HomuHanbHble nApaMeTpbl JABUTaTeNd IOCTOSHHOIO TOKa MapajuleIbHOTO
BO30YXKICHHS: HOMHUHAQIBHBIH TOK lion = 100 A, comporusienme sikops R, = 0,1 Owm,
HanpsbkeHue cetu U = 165 B. Eciaun nyckoBo# TOK He TOJKEH npeBbIlath 1,574, TO BEIMUMHA
COMPOTHUBIICHHUS ITYCKOBOT'O peocTara paBHa ... Om.

4. HomuHaibHBIE TMapaMeTpbl JBUTATENS TIOCTOSHHOTO TOKAa MapauieIbHOTO
BO30YKIACHHUS: TIOJIE3HAs MOIIHOCTh Ha Baly Pauon = 8,5 KBT, HOMUHATIBHBINA TOK Loy = 50 A,
HomuHaiabHOE Hamnpspkenue U =200 B. KIIJI nBuraresnss B HOMUHAJIBHOM PEKUME PaBHO ... %.

5. OnpenenuTs MOIIHOCTD, MOTPEOIIEMYIO TpeX(ha3HBIM ACHHXPOHHBIM JBUTATEIIEM C
(ba3HBIM POTOPOM, a TaKKe CYMMapHYI0 MOILIHOCTh BCeX MoTeph. HoMUHANIbHEIE MapamMeTpsl
JIBUTATEJIA: MOJIE3Has MOIHOCTh Ha Baty P, =30 xBm, 7 =88 %,.

Tema «HequHelHbIe JJIEKTPHYECKHE INeNH IOCTOSIHHOTO TOKAa. (OCHOBBI
JJIEKTPOHUKID)
1. Onpenenuts /1, ecnu U =20 B.

PR 14

U (B)
0 10 20 30 40 50

2. B HenuHENHOW 2JEKTPUYECKON Lenu NnocTossHHOro Toka Us = 15 B. Cratuueckoe
Rk paBHoO ...

L r(l) IA)
I r() 5 3 A
1 )4
L 2 -
’ '#' 1
> U (B)
v, 0 10 20 30 40 50



3. B HenMHEWHOM 3JeKTpUUECKOl ey ocTossHHoro Toka / =1 A, rorna U ... B.

I ”(1/),' .rz(]/)’. I1(A)
- —y, 3 T/
—U> 2 // /
1 /1 12
/
[ T U (B)

0 20 40 60 80 100
4. Eciu R = 10 Om, E = 10 B, VD — nneanbHblil 1uoa, To amnepmerp PA1 nokaxer
3Ha4YeHUe TOKa PaBHOE ... A

5. Ecnu R = 10 Om, VT — 3akpbIT (naeanbHbIi Tpansucrop), £ = 105 B, To BonbT™METp
PV2 nokaxet HamnpskeHue paBHoe ...B

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

TunoBsle 3a1auM, MO3BOJAIOT OLIEHUTh M JUArHOCTUPOBATh 3HAHUE (HAKTUUYECKOTO
MaTepuana (0a30Bble MOHATHS, AJTOPUTMbI, (AKThl) U yYMEHHE MPABHJIBHO HCIOJIb30BaTh
CriellMaibHble TEPMUHBI U TIOHATHS, Y3HaBaHUE O0OBEKTOB U3YUCHHS B paMKax OIPe/IelIeHHOTO
paszzena AUCHUIIINHBL.

Kaxnplii BapuaHT i1 KOHTPOJIBHOTO 3aHATUS COCTaBIEH W3 THUIIOBBIX 3a7ad
OTIpeIeIEHHOM TeMBbI, UTO TI03BOJISIET OILIEHUBATh YCBOCHHE CTYACHTaMU y4eOHOro MaTepuana
Tembl. VcnibiTaHME MPOBOAMTCS B MUCHMEHHOM (hopMe M Ha pelleHue 3aJaHHOTO BapHaHTa
otBoautTcs 1,5 vaca aygutopHoro BpemeHH. [IpemyiokeHHBIM BapUaHT MO KaXI0il U3 TEM
COJIEPKUT OIIPEAEIEHHOE KOJIMYECTBO 3a/1a4.

Kpurtepun onenkmn:



- «3a4TEHO)» BBICTABISETCS OO0ydaroIIeMycs, €ClIM NpaBWIbHO pemieHbl 6onee 70%
NPEIJIOKEHHBIX EMY 3a/1aY;

- «HE 3a4YTEHO» BBICTABISIETCS 00yYaroIIEeMycCs, €CIM OH HE CIPABUJICS C pPEIICHUEM
70% npeIoKEeHHbIE eMY 3aauH.

7.2.2. KoMIUIEKT 0TYeTOB 10 J1a00paTOPHbIM padoTram

JlabopaTopuasi padora Nel «UccienoBaHue ABYXIPOBOJAHOW JIMHUH TNepeaadyu
3JIeKTpUu4Yecko »HHeprum. MHcciaenoBanme mnocjieoBaTeJbHOI0 coeanHenuss R-L-C
3JIEKTPUYECKOM 1eNH MepeMeHHOr0 TOKA»

dopMma oTueTa no JadoparopHoii padore Nel.1

Heans padoThl — U3y4YCHHE SKCICPUMEHTAIBHBIX U PACUETHBIX METOOB aHaIu3a
PEKUMOB pabOThI JBYXIPOBOAHON JIMHUU MEPEAAYu 3JICKTPUUECKON SHEPTruu MOCTOSHHOTO
TOKa.

IIporpamma padoTsbl

1. BoimoaHUTh 3a/1aHUe HA TTOATOTOBKY K JJabopaTopHO# padoTe.

2. UccnenoBaTh pexXUMbI XOJIOCTOTO X0Ja M KOPOTKOT'O 3aMbIKAHUS JIMHUU Tepeaadn
MOCTOSTHHOTO TOKA.

3. UccnenoBaTh pexumbl pabOThl JTUHUHM C Pa3IUYHON HaArpys3koil. Omnpenenuthb
YCJIOBHE TIepeIauid MaKCUMaJIbHOW MOIIIHOCTH B HAarpy3Ky (COTJIacOBaHHBIN PEXHUM) U YCIOBUE
nipu kotropoM KIT[ nuauum 0,9 — 0,95.

Onucanue 1a00PaTOPHOI YCTAHOBKH

B pabote uccnemyercst MOJENb TMHAN MTEPEIauH MIEKTPHUECKON SHEPTHH IIOCTOSTHHOTO
TOKa, COCTOsSIIas M3 JABYX PE3UCTOPOB, CONPOTUBIEHHUS KOTOpbIX paBHbl 0,5 Ry, H
perynupyemoro uctounuka J/[C (puc.l). MUcTouyHuK MOAKIIOYAETCS K BXOJHBIM 3aKUMaM
auHuM 1 1 17, a K BBIXOAHBIM 3aUMaM 2 U 2° - peryJaupyeMoe CONPOTUBIIEHUE HArpy3KHU RH.
C nomourpro kimrode S1 m S2 ycraHaBIMBaIOTCA PA3IMYHBIE PEXKUMBI PAOOTHI JIMHUU.
HanpsokeHne ¥ TOK JMHMM KOHTPOJHMPYIOTCS YHUBEPCAIbHBIM LU(POBBIM Ipubopom VA
uctouHuka. HanpsokeHue Ha Harpys3ke u3MepsieTcst BOIbTMeTpoM P12,

THOC 1 2
w S ]
S1\ S2
= b
P12 R
I 2 "
-U — - ® ® o
0.5 Ry

Puc.1 — Cxema nabopaTopHOi yCTaHOBKH.
Pe3yabTaThl 3KCIIEPUMEHTAJIBHBIX HCCIEI0BAHUN
1. DkcniepuMeHTaNbHbIE TaHHbIE
Tabnuma 1 — Pe3ynbTarsl skcieprMeHTa

1 Us Ry P> AP n
Pexum
A B OMm Br Br %
=0
1=0,1 Ix.3.
1=0,.2 Ix.3.
1=0,3 Ix.3.

[=0,4 Ix.3.




1=0,5 Ix.3.

1=10,6 Ix.3.
1=0,7 Ix.3.
1=0,8 Ix.3.
1=0,9 Ix.3.

I = Ix.3.(max)
2. O6paboTKa IKCTIEPUMEHTAIBHBIX JAaHHBIX
PacuerHbie popmyIbL:

RH :(§2’ })ZZUZ'I’ AP=[2RH,77%=[(J}2100%

3. I'padukn SKCIEpUMEHTAIBHBIX 3aBHCUMOCTEH

dopma oTuyera mo J1adopaTopHoii padore Nel.2

Heab padoTsl — N3yYeHHUE SKCIEPUMEHTANIBHBIX U pacYETHBIX METOAOB aHalu3a R-L-
C uenu nepeMeHHoOro Toka.

IIporpamma paéorsbi

1. BoINOTHUTH 3a/1aHKE Ha MOATOTOBKY K 1abopaTopHOi padorTe.

2. HccnenoBarh 2JIEKTPUYECKYIO 1€llb, COCTOSIIIYIO U3 IOCJIEI0BATEIILHOIO
COEMHEHUS KOHJIEHCATOPA U JIMHEHHOW KaTyIIKU UHAYKTUBHOCTH MIPH PA3IMYHBIX 3HAUEHUAX
€MKOCTH KOHIEHCATOPA.

3. OnpenenuTs yCcaoBUE pe30HaHCA HAIPSHKEHUH.

Onucanue J1adOpaTOPHOH YCTAHOBKH

DnexTpuueckas cxema JabopaTopHO YCTaHOBKH MpUBEIEHA Ha PUC. 2.

B pabote uccienyrorces 1Be IMEKTPHUUSCKUE HENH, COCTOSIINE U3 TTOCIIEA0BATEILHOTO
coeMHEHUs] KoHJeHcaTopa C W peaJibHOM KaTyIIKM HHAYKTHMBHOCTH. (Cxema 3aMelleHUs
pearbHOM KaTyIIKH UHIYKTUBHOCTU COCTOUT W3 WCATBHON MHIYKTUBHOCTU Lyx M aKTUBHOTO
conpotuBiieHus: Rx. COOTBETCTBYIOIIME U3MEPHUTENbHbIE MPUOOPHI CIYyX,aT AN U3MEPEHUS
naJeHUN HaNpsHKEHUH Ha yyacTKax MOCje10BaTeIbHOM L€ U TOKOB B MapajlieIbHbIX BETBAX.
Hccnenyemass nenb MOJKIIOYAETCA K BBIXOAHBIM 3aKMMaM KOMIUIEKTa HM3MEPHUTENIbHBIX
npubopoB K-505. Hampspkenue, momaBaeMoe Ha HCCIECAYEMYIO JJIEKTPUUYECKYIO IICTh,
perynupyercss ¢ TMOMOINBI0 J1abopaTopHOro aBToTpaHcopmaTopa T, BXOIHBIE 3a3KUMBI
KOTOPOTO MOAKIIOYAIOTCS K aBTOMaTHUYECKOMY BhIKItouaTento OF (pv rri

®
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Puc. 2 — Dnekrpuueckas cxema 1a00paTOpPHOI yCTaHOBKH

Pe3yabTaThl 3KCHIEPUMEHTAJBHBIX UCCICI0BAHUM

1. DkcriepuMeHTaIbHbIE TaHHbIE

Tabnuma 1 — DxcnepuMeHTaIbHBIE U pacueTHbIE JaHHbIE TTocheaoBaTenbHON R-L-C
enu

OIbITHLIE TAHHBIE H Pacuérnrie naHHbIe |




¢ u3

clu | T | P|U|U| Q| § |csp| ¢

JarpaMMbl
MKk® | B A Bt B B Bap Bt rpan rpajn
20
40

2. O6paboTKa IKCTIEPUMEHTATBHBIX JaHHBIX:
YcnoBue pe3oHaHCca HAMPSDKSHHUH 17151 CXeMbI (prc.2)
Xe=xg, Te. Im(Z,)=0.
Pacuetnbie popmyIbr:
U P 2 .2 x
ZK:_Z’RK:_z’xK: Z[2<'_R2,L :—K,Cl)zz'ﬂ"f,
1 1 w
P U,

P
cosp=—=—— U, =1-R, U, =1-xp, O=—
YTSsTUd o - 9=7

3. BexTopHble aMarpaMMbl HaNpspKEHUM, TOCTPOCHHBIE METOJOM 3ace4eK JJis
MIOCJIEIOBATEIbHOM U MapajulesIbHON Lenn

4. BenuunHa €eMKOCTH OIMKE K PE30HAHCHOMY 3HAUCHUKO CMKOCTH IIpU
MOCJICAOBATCIIbHOM U MAapalJICJIbBHOM COCANMHCHUN PCAKTUBHBIX 3JICMCHTOB paBHA
5. BenuunHa éMKOCTI/I, IIpu KOTOpOfI B HOCHGHOB&TCHBHOﬁ Oernu HACTYIIUT pe30Hch?

BbiBoabI o padore:

JlabopaTopnass padora Ne2 «McciaenoBanne oanHopasHoro tpancopmaropa.
MapxkupoBka 32:KMMOB TpeX(a3HOro ACHHXPOHHOI0 ABUIATEJIS

®opma oTuyera 1o JadoparopHoii padore Ne2.1

Henabp paGorhl — HM3ydYeHHME SKCIEPUMEHTAIBHBIX M PAacYETHBIX METOJOB aHaIM3a
PEKUMOB pabOTHI 0J1HO(A3HOrO TpaHchopmaTopa.

IIporpamma padoThI

1. BeInosiHUTh 3a/1aHNE Ha MMOATOTOBKY K Ja0opaTopHOil paboTe.

2. UccnenoBaTh pexUMBbl XOJIOCTOTO X0/1a U KOPOTKOTO 3aMbIKaHUsI TpaHChopMaTopa.

3. HUccnenoBath pexxUMBI C pa3InyHON HAarpy3Koi TpaHchopmaropa.

Onucanue J1adOpaTOPHON YCTAHOBKH

Hccnenyemslit Tpanchopmatop 72 MOAKIIOUACTCS K BBIXOAHBIM 32)KHMMaM KOMIUIEKTa
u3mepurtenbHbiXx npubopoB K — 505 (puc. 1). Hanpspkenue, mogaBaeMoe Ha MCCIETYEMBI
TpaHchopMaTop, pPEryIupyercss C IOMOIIbI0 JlabopaTopHOro amToTpaHchopmaropa 71,
BXOJIHbIE 3aXXHUMbl KOTOPOTO TMOAKIIOYAIOTCS K aBTOMaTH4eckoMy BbIkIouaTento QF.
Hccnenyemblil pexxumM paboTsl TpaHchopMaTopa onpeAessieTcs CONPOTUBICHUEM HATPY3KH Ry.
Bonsrmerp PV3 monkitouaeTcsi K BXOAHBIM 3aXKHMaM TpaHc(hopMaropa TOJIBKO B OIBITE
KOPOTKOTI'O 3aMbIKaHUs1, KOTOPbII MPOBOJUTCS MPU NOHUKEHHOM BXOJIHOM HAIIPSKEHUU.
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Puc. 1 — Cxema 3kcriepuMEHTAIbHON YCTAHOBKH.
Pe3ysbTaThl 3KCIIEPUMEHTAJIBHBIX HCCJIe10BAHUI

1. DKcnepuMeHTaIbHBIE TaHHBIE



Tabnuma 1 — Pe3ynbrarhl SKcriepuMeHTa

O1bITHBIE JaHHBIC Pacuernrie JaHHbIC
Ui L P U b P> n cospr | AUb Pexum
B A Bt B A Bt % B

2. O6paboTKa 3KCIEepPUMEHTAIBHBIX JaHHBIX
Paccuurate 3Hauenus P, 1, cos@i, A Uz u 3aHecTr ux B Tabnmmy 1.
PacuetHble popMyIbL:

U I

Ku — 1X.X. , Kj — Z2K3. , P = U2 .12’
2X.X. 1K.3.

A

n%:%-m()%, cosg, = , AU2=M-100%
1 14 2

Berancnuth mapameTpbl T-00pa3Hoil cxeMbl 3aMeleHus TpaHchopMaTopa.
Pacuetnbie popmynsr:

OHpeI[eJ'II/ITB 110 SKCICPUMCHTAJIbHBIM JaHHBIM ITIOTCPU B 00MOTKax TpaHC(popMaTopa 151
B MarouToImpoBOAC.

3. 'paduku sxcriepuMeHTanbHbIX 3aBucuMocteid Uz(12), A Ua(12), cosgi(P2) u n(P2).

dopma oTueTa no jadbopaTopHoii padore Ne2.2

Lear paGoTbl — M3Y4UTh YCTPOMCTBO M MPHUHUUN JeHcTBUA Tpexda3zHOro
ACMHXPOHHOI'O JIBUTATENsl C KOPOTKO3aMKHYTBIM poTopoM. Hayuutbcs omnpenensiTh
pacIoyio’)keHne 3aXKMMOB KaXa0M (a3bl OOMOTKM CTaTropa JBUTaTelNs, Hayaja U KOHIIbI
00OMOTOK.

IIporpamma padornl

1. W3yuutp pazgensl Kypca OdJIEKTPOTEXHUKH, B KOTOPBIX pPacCMaTpHUBAIOTCS
YCTPOMCTBO M MPUHLUI pabOThl ACHHXPOHHOTO KOPOTKO3aMKHYTOTO IBUTATEIS.

2. 3aroToBUTH OJIAaHK MPOTOKOJIA, COJAEPKAIIMN TMOJHYIO pa3paboTKy BceX MYHKTOB
3aaHusl.

Onucanue 1a0OpaTOPHON YCTAHOBKH

DnekTpuueckas cxema (puc. 2) ais OnpeneseHHs] PacrloIoKeHUs 3aKHUMOB Kaxaou
OOMOTKM CTaTopa JBUraTellsl COAEPKUT HEMOCPEICTBEHHO JBUraTellb ¢ KiIeMMaMH (ha3HbIX
KaTyIlIeK, Pacloj0KEHHBIX Ha KJIEMMHHKE CTaTopa, 0oJHO(a3HbIi ncTouHuk nutanus 220 B u
BOJILTMETP PV'1, KOTOPBIH BKIIIOYAETCS B CETh MOCJIEI0BATENILHO ¢ OOMOTKOI cTaTopa.
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Puc. 2 — Cxema 3kcniepUMeHTalbHON YCTaHOBKHU.

Ilopsinok BHINOJIHEHHS IKCIIEPUMEHTAIbHON YaCTH

1. Onpenenutsb 3aKUMBbI, TPUHAISKAIINE OTACTbHBIM 0OMOTKAM:

a) 0001 M3 MIECTH 32)KUMOB Ha KIEMMHHUKE CTaTOpa aCHHXPOHHOTO JIBUTATEIIS
MPUCOEANHUTD Yepe3 BOJbTMETP (PUCYHOK 1) K OJHOMY M3 3aKMMOB OJHO(A3HOU ceTu
HarnpsbxkenueM 220 B, a apyroi mpoBoj OT CETH MOOYEPETHO MPHUCOCTUHATh K OCTAIbHBIM
3a)KUMaM KJIEMMHHKa CTaTopa /10 TeX IMOop, MoKa CTpesKa BOJIbTMETPa HEe OTKJIOHUTHCS (ITO
OyzeT yKka3bIBaTh Ha MPUHAIICKHOCTH 000X 32)KMMOB K OJHOM (pa3HOM KaTyIIKe CTaATOPHOU
0OMOTKH).

0) 0003HaYNTh HallJICHHBIE 32KUMbI OJIHOM (a3HOM KaTyliku (Hampumep, 1-1);

B) AQHAJIOTMYHO HAWTH CJEAYIOLIME IMapbl 3a)KMMOB, IIPUHAJUJIEKALINE BTOPOU U
Tpereil pa3HbIM KaTyIIKaM CTaTOPHOW OOMOTKH JABHUTATEIIS;

r) 0003HAUUTh HaliJICHHbIE Hapbl 3a)KUMOB BTOPOW U TpeTei (ha3HbIX KaTylIeK

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

B pesynbrate npogenaHHoi paboThl Ha KJIEMMHHUKE CTaTOpa aCHHXPOHHOTO JABUTaTeNs
MOTYT OBITh MPOCTABJICHBI 0003HaUEHHUS (puC. 3).

2. OnpenenuTh Hayajaa U KOHIBI (a3 cTaTOPHBIX OOMOTOK JIBUTATEIs:

a) Ha 32KUMbI OJTHOM 13 (pa3HBIX KaTyllek, Harpumep, 3 - 3 (puc. 4), BKIIOYUTD
BOJIETMETP ¢ HE0O0X0auMbIM nipeaenoM uzmepenus (0...30 B);

0) JIBa JIFOOBIX 3aKMMa KaTylleK nepBoi (a3bl U BTOPOH (ha3bl 3aMKHYTh MEXKIY
co0oi, HarpuMep, ABa JeBbIX 3axkuma 1 u 2 (puc. 4);

B) Ha OCTaBIIEWCs CBOOOJHBIE 3aKUMBI KaTyIIeK MepBOM U BTOpou (a3 moaarh
Hanpsbkenue 220 B (pucyHok 3);

r) €CJIM BOJILTMETP MOKAa3bIBAET HAIPSHKEHHE, TO 3TO O3HAYAET, YTO COECIUHEHBI

JIBa pa3HOMMEHHBIX 3aKUMa (pUCYHKH 2, 3). B cuity 3TOro MokHO 0003HaYMTh 3aXKHUMBI 1 1 2,
00BbeIMHEHHbIE TepeMbIUKOM, pasHouMeHHbIMH HHJekcaMu Cl u C5 unmu C4 u C2. Ecim
BOJIFTMETP TOKa3bIBACT HYJIEBOE 3HAUCHHE HAIPSDKEHHMs Ha 3aKUMax TpeTheil ¢asbl, TO
NepeMbIuKa COeMHSIET OTHOMMEHHbBIE 3aKUMbI KaTyILIEK [IepBOi U BTOPOil (as;

1) OPUHSAB 3TH OOO3HAYEHHs YCJIOBHO 3a NpPaBWIIbHbIE, O0O3HAYUTH 3aXKHMBbI
KaTylllek nepBoi 1 BTopoil (a3, BkitoueHHbIX B ceTh 220 B, cootBercTBeHHO, Kak C1 u C5 uin
C4n C2;



Knemmuuk craropa Knemmuuk craropa

o)
01 02 03 1 02 03
a0}
QLY N
02 03 01 2 ?3 o1 (0..30B) <
O
Puc. 3 — O6o3Ha4YeHHE 32)KUMOB. Puc. 4 — Cxema BKIIIOUCHHUS.
e) HAHECTH MOJTyYeHHbIE 0003HAUEHUS 38KMMOB KaTyIlIeK IEpBO U BTOPOi (a3 Ha
KJIEMMHUKE cTaTopa (HapuMep, Kak I0Ka3aHo Ha puc. 5);
x) 0003HaYEeHHE 3)KMMOB KaTYIIKU TPEeThei (a3bl MPOU3BOJUTCS aHATIOTUYHO
OMMCAHHOMY B ITYHKTE T), JUIsl 4eT0 COOMpAeTCsl CXeMa, IoKa3aHHas Ha puc. 6;
KiemMHuK cTatopa KnemMHuKk cratopa
Ooclt OC2 O3 O—1—o0cI 6C2 3
~2228 (V) PVt
Ocs O3 O 0 cs 03 O (0..308)
Puc. 5 — OGo3HaueHne 3aKUMOB. Puc. 6 — Cxema BKItOUCHUS.
3) MOKAa3aTh, HA KJIEMMHHKE CTaTOpa MOJTYICHHBIC 0003HAUYCHUS HAYal U KOHIIOB
¢a3HbIX Karymek (puc. 7);
KnemMuuk cratopa
OocCc1 OC2 OC6
OC5 OC3 OcC4
Puc. 7 — O603HaueHne 32KNUMOB.
n) 0 KJIEMMHHKY CTaTOpa, OJYYEHHOMY B PE3YJIbTAaTe BBITIOJIHEHUS Bcel pabOTHI,

coOpath cxemy coelMHEHUs (a3 CTATOPHOH OOMOTKHM O CXEME «3Be3a» WU IO CXeMe
«TPEeYroJbHUK» (TI0 YKa3aHUIO IPeroaaBaresis) U IPOBEPUTh padOTy aCHHXPOHHOTO ABUTATENS
noclie BKIIOYSHHs B TpeX(a3Hyo ceTh MUTAIOIIETO HAMIPSHKCHNUS,

K) OCYIIECTBUTH PEBEPCUPOBAHNE ACHHXPOHHOTO JIBUTATEIIS.

3. TlacmopTHBIE HAaHHBIE aCMHXPOHHOTO aBurarens: U _Uy P
. p pi p pis . Hom UY} 2 HoM nZ’ 775

cos @ . KpaTHOCTB 1yckoBOro Toka K =5, 4acToTa HanpsyKeHHs MTUTAHUS f, =501

4. Yucno nap noJirocoB, CKOJIbXEHUE, HOMUHAJIbHBIN U MTYCKOBOM TOKHU JABUTATEINS MPU
COEITMHEHUH OOMOTOK CTaToOpa B TPEYTOJIbHUK U 3BE31TY.

5. IlyckoBo#i TOK IpU COEAMHEHUH OOMOTOK 3BE3/I0M COEIMHEHUU MeHbIe(Ooble),
YeM MPH COSAMHEHUH OOMOTOK TPEYTOIHLHIUKOM.

BoiBoabl o padore:



JlaGoparopnass padora Ne3 «MHUccienoBanue oaHO(a3HBIX HeyNPaBJsieMbIX
BbInpsMurteeid. UcciienoBanue padboTbl NapaMeTpU4ecKOro CTadnan3aTopa

dopMma oTueTa 1o JadoparopHoii padore Ne3.1

Henp pabdoTbl — uH3ydYeHHE OJHOMOIYNEPUOJHOTO U JIBYXIIOJIYIEPUOAHOIO
BBITIPAMUTENIEH.

IIporpamma pa6oTsbI

1. HccnenoBaTh SKCIEpUMEHTAIIBHO OJHOIIOIYTIEPUOIHBIN BBITIPSIMUTEb.

2. HccnenoBarh 3KCIIEpUMEHTATIBHO JIBYXTIOJIYIEPUOIHBIN BBIIPSIMHUTEINb.

Onucanue J1a00paTOPHON YCTAHOBKHU

Cxembl BeipsmuTene (puc. 1, 2) coOuparoTcs ¢ TOMOIIBIO COEIUHUTEIBHBIX
MIPOBOJAHUKOB Ha HAOOPHOM MaHeNn J1a00paTOPHOro CTEHA.

A VD
o B -+ -
|
e ™, ~
Ut (G— R (V1) (W2) | v
I o v
| |
[ & s + b
N

Puc. 1 — Dnexkrpuyeckas cxema UCCIIEyeMOro
OJIHOTIOJIYTIEPHOAHOTO BBIIPSIMUTEIS

. m—
-
(V2) | U
=

Puc. 2 — DnexTpuyeckas cxema UCCIIEyeMOro
JBYXIIOJIYTIEPUOTHOTO BBIIPSMUTEIS

VICTOYHMKOM TMTaHUS SBISETCS CUMMETPUYHBbIM TpexdasHbelii ucrounuk IJIC ¢
hasubiv Hanpsokeruem Uy, =8 B, wacroroit [ =50 'l 1 BBIBEACHHO HEHUTPaIbHOH TOUKOM.

Ha Bxoj BeIMpaMuTeneii nogaercs nanpsokenne U 4N OIHOM (ha3pl, B JaHHOM citydae (asbl
A.
st Habnronenus 3a GopMOM HAMPSDKEHHS B UCCIEAYEMBIX IEMX MPU MPOBEICHUH
HKCIIEPUMEHTA K BBIXOHBIM 32)KUMaM IIeTH MOIKIF0YaeTCsl IBYXKaHAIBHBIN ociuiuiorpad.
Jyst m3MepeHust HaNpsDKEHUH UCTIONIB3YETCsI BOJIBTMETPHI M3 0JIOKa MYJIbTUMETPOB.

CompoTuinenne Harpysku K, , mpencraBiaser coGoii MHHHGIOK C PE3HCTOPOM

onpezaeneHHol BenuuuHbl. CriaxuBaromue QUIBTPHI — MHMHUOJIOKM KOHIEHCATOPOB C
Pa3IMYHBIMU 3HAYCHUSMU EMKOCTH.
Pe3ysbTaThl 3KCIIEPUMEHTAJIBHBIX HCCJIEI0BAHMI



1. DKcnepuMeHTaIbHBIE TaHHBIE

Tabmuma 1
C, Mx® 0 1 10
BBIXOHBIC Ul , B
OJIHOIIOJTYTICPHOAHBIH HanpsHKEHUS U,,B
BBINIPSIMUTEIb e — kn
MyJIbCAIluN
BBEIXOHBIC Ul , B
JIBYXITOYTIEPHOIHBIN HalpsDKCHAA U 2,B
BBINIPSIMUTEIb K03hdUIHEHT
MyJIbCAITIN kn

2. KpuBble HanpsKeHUs

dopma oTueTa no jadbopaTopHoii padore Ne3.2

Leab padoTbl — U3y4eHHE OCHOBHBIX XapaKTEPUCTUK U CBOWCTB MapaMeTpPHUUECKOro
cTabmin3aropa.

IIporpamma padoTsbl

1. HccnenoBaTh 3aBUCMMOCTh BBIXOJHOTO HANPSKEHWS M TOKAa CTAOWIMTpPOHA OT
BXOJIHOTO HAIPSKEHUsI B LIETIH TApaMeTPUUECKOT0 CTaOUIN3aTopa HAPSIKEHHUSI.

2. DKCIIEPUMEHTAIEHO ONPEAETUTh KOA(PPHUIIMEHTH! CTAOMIN3aLNH 10 HAPSHKEHHUIO U
0 TOKY.

Onucanne 1a60paTOPHO YCTAHOBKH

Cxema mapamerpuueckoro crabunuzatopa (puc. 3) coOupaercss ¢ MOMOUIbIO
COCTMHUTENIbHBIX TIPOBOJHUKOB Ha HAOOPHOM MaHEH J1JA00paTOPHOTO CTEH/IA.

o—1 1

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

I[J'ISI YCTAHOBKHU 3aJaHHBIX 3HAQYEHUH BXOJHOIO HaIIps’KCHU A ng HCITOJIB3YCTCA

TeHepaTop MOCTOSIHHBIX HAIPsHKEHUM, NMpeJHa3HAYEeHHBIN IS MOIY4YEeHUs PeryupyeMoro
HanpsbkeHuss oT — 13 B go + 13 B. Bo usbexanue mneperpy3ku, MOCIEI0OBATENIBHO CO

craGumrporom KC456A Brmouaror MuHHOIOK Oamractebli pesucrop Ry =100 Om.

Conpotusienne Harpy3ku R, | mpencraBiser co6oii MHHHGIIOK ¢ pe3UCTOPOM OIPe/IeIeHHOI

BenuuuHbl. [locnenoBaTeslbHO ¢ CONPOTHUBIIEHHEM HArpy3KHM MOJAKIFOYAETCS MYJBTHMETP B
peXUME U3MEPEHHUs TOKA.
Jis n3mepeHus: Hanps>KEHU UCTIONB3YeTCsl BOIbTMETPBI U3 0JI0Ka MYJIBTUMETPOB.

Pe3yabTarhl 3KCNIEPUMEHTAJBLHBIX HCCJIET0BAHU I
1. DkcnepuMeHTaNbHbIE TaHHbIE



Tabnuia 2. 3aBUCMMOCTh BBIXOJHOTO HAMPSDKEHUSI OT BXOJHOTO Ha XOJIOCTOM XOJIY.

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

U6blx 7B

Tabnuua 3. 3aBUCUMOCTb BBIXOHOI'O HANPsKEHUs CTA0WIIN3aTopa OT TOKA Harpy3KHu.
R, .,Om o0 150 100 47+22 | 47+10 47 33+10 33

I, MA 0(x.x)
U@blx ’B
2. Tpaduku Uy, (Ug) u Uy, (1,,).

BbiBoabI o padore:

Kpartkoe onucanue u perjiaMeHT BbINOJHEHHUs

Otuer BeIMONHseTcd Ha Juctax ¢opmara A4. Ilpu BbeimoiaHeHUH (U3HYECKOTO
JKCIIEpUMEHTa B Ja0OpaTOpUM, CHUMAIOTCSA IOKa3aHUS NPUOOPOB M B JalbHEHIIIEM OHH
oOpabarhIBarOTCS pacdyeTHBIM MmyTeM. [lo pe3ynbraraM BBIYMCICHHWA  BBITIOJHSACTCS
onpezeneHHas rpaduueckas yacts otuera. OdopmieHue oTuera MPOUCXOAUT 00YyUAIOLTIMCS
camocrosTenbHo. OTuer 1o Js1abopaToOpHOM padboTe COAEPKUT KpaTKHUE TEOPETUUYECKUE
cBeZieHus], TpaduyecKyro YacTu U oboOmaromuii BeiBoj. Ha kaxayro maboparopHyro padoty
OTBOJUTHCS 2 y4eOHBIX Yaca.

Kpurepunu onenkmn:

- 3a4T€HO — BBINOJHEHBI BCE ITYHKTHI J1a0OpPaTOPHOTO MCCIEIOBAHUS, HaWJICHbI
pacyeTHbIe 3JEKTPUUECKHUE BEJIMYNHBI, TOCTPOCHBI HEOOXOMMbIE IpaUKu; MPUBENIEH BBIBOJL
1o pabore, 1aHbl OTBETHl HA KOHTPOJIbHBIE BOIIPOCHI.

HE 3aYTEHO - HE BBINIOJHEHBI BCE MYHKTHI JIJAOOPATOPHOTO MCCIEAOBAHUS; C/IETaHbI
rpyOble OIMOKH B BEIYUCIIEHUSX; OTCYTCTBYET rpaduueckast yacTb ¥ 00001IAOIINN BBIBO/.



7.3. OueHoO4YHbIE CPeCTBA JAJIS MPOMEKYTOUHOM ATTECTANMH M0 UTOraM O0CBOCHHUSA

AUCHUILINHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 5
Ne
u/n Bonpocsl k 3k3aMeny
1. | 3amaum sanexrporexuuku. Knaccudukaius u o01me XxapakKTepUCTUKH TIETICH.
2. | DneMeHTHI IEKTPUUECKUX 1enel. Pexumbl paboThl 3JIEKTPUUECKON LEMH.
3 M cTOYHMKH 371EKTPUYECKOM SJHEpruu. BoslbTaMIepHble XapaKTEPUCTUKU UCTOYHUKOB.
) MomaocTts uctouyHukoB. K11l ncTOUYHMKOB.
4 Hanpsoxenne Ha yuactke nenu 6e3 yuéra 3/1C u ¢ yuérom D/IC. IIpumenenue 3axona Oma
" | nus pacdy€ra IEKTPUYECKOM LIENU NOCTOSIHHOrO ToKa. MeTo 1 CBEPThIBaHUS.
5 [Ipumenenue 3akona OMa /1j1s pacyeTa IEKTPUUYECKUX LIeTel TOCTOSTHHOTO TOKA.
" | CyIHOCTb METO/1a «CBEPTHIBAHUS)
6. | Ilpumenenue 3akoHoB Kupxroda st pacyera 3J€KTpUUECKHX 1IETIel MOCTOSIHHOTO TOKA.
7 OHepreTudeckuil 0anaHc B AMEKTPUUYECKUX LIETIAX MOCTOSIHHOIO ToKa. [IpaBuia
" | cocraBieHuUs ypaBHEHUs OagaHCca MOIIHOCTH.
8. | Ycnoue nepenaun MakcuMaabHOM MOIIHOCTH OT MCTOYHMKA K Harpys3Ke.
9 ITonaTne 06 aKTUBHOM U ITACCUBHOM JIBYXITIOJIFOCHUKE. [Topsok pacuéra 31eKTpruuecKoi
L[ENU METOJOM SKBHBAJICHTHOI'O F'€HEPATOPA.
10. | Ha3HaueHue 1 nocTpoeHHe NOTEHIMAIBLHON TUarpaMmbl.
1. Henuneiinbie SMEKTPHHECKHE LETH. Onpenenenue u kiaccuukanys HeTMHEHHBIX
AIEKTPUYECKUX LIETIEH.
12. | Pacuer npu nocnaenoBaTeNbHOM U IAPAJUIEIBHOM COCIUHEHUSIX HEJTMHEHHBIX 2JIEMEHTOB.
13, Pacyer cMenmaHHOro cCoeIMHEHNS HETMHENHBIX 2J1EMEHTOB. CTaTH4ecKoe U
¢ depeHIIaIbHOE CONPOTUBIICHUS HEJIMHEWHOTO 3JIEMEHTA.
14 JIuHeltHbIe 2JEKTPUUECKUE TN CUHYCOUAAIbHOT0 ToKa. O0Ine CBeICHHS.
" | MakcumasibHO€, cpejiHee U AEHCTBYIOIIEe 3HAUE€HUsI CUHYCOMIAJIbHBIX BEJIMYHUH.
15. | CrocoObl npesicTaBIeHUs] CHHYCOMJTAJIBHBIX 3JIEKTPUUECKUX BEJTUYUH.
16. DNEMEHTBHI 3JIEKTPUUECKON LIENMU CUHYCOUIAIBHOTO TOKA. PE3MCTUBHBIN 2JIEMEHT.
BpemeHHbIe U KOMIUIEKCHbIE H300pa)KeHUs HAIPSDKEHUSI M TOKA PE3UCTUBHOTO 3JIE€MEHTA.
17. DNEeMEHTHI 2JIEKTPUUECKOM LIENHU CHHYCOUAAIBHOTO TOKA. IHAYKTUBHBIN 2JIEMEHT.
BpemeHHbIe U KOMIUIEKCHBIE H300pa)KeHNs HAPsDKEHUS! M TOKa MHAYKTUBHOI'O DJIEMEHTA.
13, DNEMEHTHI 3JIEKTPUUECKOM LIENMU CHHYCOUAAIBHOTO TOKa. EMKOCTHOM 371EMEHT.
BpemeHHbIe 1 KOMIUIEKCHbIE N300paKeHUsI HAIPSDKEHUS. U TOKA EMKOCTHOTO 3JIEMEHTA.
19. 3akon Oma snexkrpudecko R-L-C uenu i MTHOBEHHBIX 3HAYE€HHU U B KOMIUIEKCHOM
dhopwme.
20, OCHOBBI CUMBOJIMYECKOTO (KOMIUIEKCHOT0) METO/a pacuéra 1eneil mepeMeHHOro TOKa.
3akonbl Kupxroda is1st ienu nepeMeHHoro Toka.
71 AKTHUBHOE, peaKTHBHOE U MTOJIHOE CONPOTUBJICHHSI TACCUBHOTO JIBYXITOIIOCHUKA.
" | TpeyroJIbHUKU COIPOTUBIECHUN U IPOBOIUMOCTEN.
oy TpeyronbHUK MOLTHOCTH. AKTHUBHAs!, pEaKTUBHAS U NIOJHAs MOLUTHOCTH LIEMH IEPEMEHHOTO
" | Toka. Koaddunument moniHocTu.
23 Pe3oHaHCHBIE SBIIEHUS B 3JIEKTPUUECKUX LEMAX. Y CIOBUE, BBl U IPUMEHEHHE PE30OHAHCA
B AJIEKTPUYECKUX LIETISAX.
24. | Pacuér nenu nepeMeHHOro TOKa ¢ OJHUM HCTOUYHUKOM.




Bomnpocskl k 3xk3aMeny

n/n
75, [Tpunun padots! Tpéxdaznoro reneparopa. OCHOBHBIE ONPEIEICHNUS, BPEMEHHAS U
BEKTOPHAsl TUarpaMMBl.
26. HecBsizannas u cBsi3anHas tpexdasznas uenb. Coeaunenus a3 TpexdazHbIX HCTOUHUKOB U
prueMHHKOB. [IpenmyniecTBa 1 HEJOCTATKH.
Amnanu3 Tpéx(a3Hol Lenu «3Be3/1a-3Be3/1a» C HyJeBbIM U 0€3 HyJIeBOIo MpoBO/A.
27. | OcHOBHBIE COOTHOIIECHUS MEX 1Y (Pa3sHBIMH U JIMHEHHBIMY BeanunHamu. Haznauenue
HYJIEBOTO IIPOBOJIA.
28 Ananu3 TpéxdazHou Ienn «TPEeyTrobHUK-TPEYrodbHUK». OCHOBHBIE COOTHOLICHUS MEXKITY
" | (a3HbBIMH U TMHEHHBIMH BETMYUHAMHU.
29, MomHocTth TpexdaszHoi nenu. M3mepenne ak THBHOW MOIIHOCTH TpeX(a3Hoii 1enu
BAaTTMETPAMH.
30. | MarauTHsble IeH. DJIEMEHThHl MarHuTHOM nenu. Kiaccudukaims MarHUTHBIX TETeH.
31 OcHOBHbIE BEIMYUHBI, XapaKTEPU3YyIOILIME MarHUTHOE nose. Cratnyeckas neTis
I'HCTEpE3UCa.
3. OcHoBHBIE CBOMCTBA (DepPOMArHUTHBIX MaTEPUATOB. MarHUTOMATKHAE ¥ MarHUTOTBEP/IbIC
MaTEpHAJIbL.
33, 3aKOoH MOJHOTO TOKa.vHepaI%BeTBJIeHHaf[ MarHuTHas 1enb. AHaJIOrus MarHUTHBIX U
IEKTPUYECKUX LIECTIEH.
34, Oco6eHHOCTH MarHUTHBIX 1ienell mepeMeHHoro Toka. Ilponeccel nepemarnnuuBanus
Marsuronposoja. Ilpuposa norepr B MarHUTONPOBOAE.
35, Cxema 3aMeIleHNs] HEMMHEWHOM KaTyIIKU MHAYKTUBHOCTH. CBS3b 1apaMEeTPOB CXEMBI
3aMELIEHUS] C SKCIIEPUMEHTAIbHBIMY WM PACUETHBIMU JaHHBIMHU.
36. | Tpancdopmartopsl. Haznauenue, kinaccudukaysi, ycTpoicTBO M MPUHLINI IEHCTBHSL.
37. | Pexxumsbl paboTsl TpaHchopMmaTopa. BHenHsst xapakrepucTika TpaicgopmaTopa.
38 Tpexdazubie TpanchopMmaTopsl. KOHCTpYKIUS U peuMyIecTBa TpexpaszHbix
" | TpaHchopMaTOpOB.
39, Mammnbl nocTostHHOTO ToKa. HasHauenue u kinaccuukanys KOJUIEKTOPHBIX MAIIUH
IIOCTOSIHHOT'O TOKA.
40 MaimHbI TOCTOSIHHOTO TOKA. Y CTPOMCTBO U MPUHIMII JEHCTBHUS KOJIJIEKTOPHBIX MAIlIUH
" | mocrostHHOTrO ToKa. THIbl BO30YKI€HUS] MAlllMH NOCTOSIHHOTO TOKA.
41 OCHOBHBIE XapaKTEPUCTUKH I€HEPATOPOB MOCTOSIHHOIO TOKa. VX 3aBUCMMOCTD OT THIIA
" | BO30YXJIEHUS.
47, SIBnenue peakuuu sskops. CriocoObl yaydIieH!sl KOMMYTAIlMK B MalllMHAX MOCTOSHHOTO
TOKA.
43 JIBuraTenu mocTOSSTHHOTO TOKa. MexaHn4ecKue XapaKTepUCTUKH ABUTATENIEH TOCTOSIHHOTO
" | TOKa pa3aMyHBIX TUIOB BO30YXAeHHs. O6IacTh NPUMEHEHUSI.
44, Crioco0sl Imycka, peryJMpoBaHus YaCTOTOM BpaleHUs] U TOPMOXKEHHUS JIBUTaTeNei
IIOCTOSIHHOT'O TOKa.
45 Mammnsl nepemeHHoro Toka. Haznauenue, knaccuukanusi yCTpoHCTBO U MPUHIIMIT
" | nelcTBUS aCHHXPOHHOM TpeX(a3HOro JBUTATEIS.
46 Pexxumbl pa®oThl TpEX(ha3HOM aCHHXPOHHOM MaIIHMHBI. MOITHOCTD, TOTEPHU PHEPTUHU U
" | KIIJI tpexda3zHoro acMiHXpOHHOTO JBUTATEJIS.
47 Paboune n MexaHUYeCKHE XapaKTEePUCTUKH TPeX(PazHOr0 ACHHXPOHHOTO JIBUTATEIIS.
" | Ob6nacTh NpUMEHEHUSI.
48, CriocoObl Imycka U peryIMpoBaHUsl YaCTOTON BpalleHUs Tpex(pazHOro aCHHXPOHHOTO
JIBUTATEISI.
49. | Cunxponssie MamrHbl. HazHauenune, ycTpolCTBO M MPUHIIMI ICUCTBUS.




Ne
Bomnpocskl k 3xk3aMeny
/1
50, [MonynpoBonnuku. O0mue cBeneHust. THITBI TPOBOANMOCTEH MOIYTIPOBOHUKOB.
CgolicTBa p — n-niepexojia.
51 [TonmynpoBoiHUKOBBIE 11O BL. [lapameTps! U TUITBI IO (PYHKIIMOHAIFHOMY Ha3HAYEHUIO.
" | Ob6o3HaYeHMS HA INEKTPUYECKUX CXeMaX.
57 HOJ‘I}’HpOBOI[HfIKOBBIG BbIIpsIMUTENN. HazHaueHue u TUIBI OIYIPOBOIHUKOBBIX
BBIIPSIMUTETICH.
53. | TlomynpoBoaHUKOBBIN TproJ. HazHaueHue, TUITBI M PeKUMBI paOOThI TPAH3UCTOPOB.
54 Tpansucrop. Haznauenue u cxembl BKItoueHUs. OCHOBHBIE CBOICTBA 110 YCUJIEHUIO
JJIEKTPUYECKUX BEINYHH.
55 [TonynpoBonHuKoOBbI THpUCTOP. HasHaueHue u o6acTe npuMeHeHus. THUIIBI U pexKUMBbI
" | paboTslL.
56. | McTouHuku BTOpUUYHOTO uiekTponuTanus. HazHaueHue u cTpykrypHas cxema.
57 OcHOBBI aHAJIOTOBOM 371€KTPOHUKU. OnepannoHHbIi ycunurens. Haznauenue, GyHKIuu u
" | Tunsl oOpatHoit cBsizu OV.
58. | OcuoBsl udpoBoi anekrponuku. Jlornueckue snementsl. Jlornueckue GyHKIUU.
OnexTpuueckue uzMepenus. O01ume cBeeHUs. DJIEKTPOMEXaHUYECKHE TPUOOPBHI:
59. | MarHMTORJIEKTPUYECCKOM, SIEKTPOMArHUTHOM cucTeMbl. [I[puHITMN 1eicTBUS, 001aCTh
IPUMEHEHHUSL.
60 [Tpubops! 21MeKTPOIUHAMUYECKON M HHIIYKIIMOHHOMN cucTeMbl. [IpuHIun neicTsus,
" | obnacth MPUMCHEHHS.
7.3.2. Kputepuu u HOpMbI OLEHKH
®opma
NpOBeleHus!
Cemectp . Kpurepun 1 HOpMBI OLCHKH
NMPOMEKYTOYHOM
aTTrecTaluu
Ok3ameH IIPaBWJIBHO pELICHA 3a/1a4a U
(MMCbMEHHO) JIlaHbl BEpHBIE OTBETHI HA 2

«OTJIMYHO BOIPOCA 9K3aMEHAI[MOHHOTO
ousieTa ¥ OTBET HA
JOTIOJTHUTETbHBIA BOIPOC

MIPaBWJIBHO pelIeHa 3a/1a4a U JaH
BEpHBI 0TBET Ha 1 Bompoc
«XOPOLIO» HK3aMEHallMOHHOTO OmiieTa u
OTBET Ha JIOMIOJTHUTEIbHBIHI
BOIIPOC.

IIPaBUJILHO pEIIEHa 3a/1a4ya, 1aH
«YIOBJIETBOPUTEIILHOY BEpHBII OTBET Ha 1 Bompoc
HK3aMEHAIlMOHHOTO OmIIeTa.

HETPAaBWIILHO PElIcHA 3a/1a4a,
JTaHbl HEBEPHBIE OTBETHI HA
BOIIPOCHI 9K3aMEHAIIHOHHOTO
ouiera.

«HCYOOBJICTBOPUTCIBLHO»




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITHOHHOE 00ecneyeHHue TUCIIUTITHHbI

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.,
3onotaunkuii B. M.,
ConosreBa E. b., OCHOBBI TEOPETUYECKOH JIEKTPOTEXHUKH yuebHoe mocodue 2022 OBbC «Jlanb»
UYepnpies J. I1.,
bensuun A. 1.
2 | Mapuenxko A.JI., Onaguunit 9BC
DNEeKTPOTEXHHUKA U IEKTPOHHUKA : B 2 )
10.0. y4eOHHUK 2022 «Znanium.
tomax. Tom | : DnekTporexHuka
comy»
3 | Mapuenko A.JL., Onanguuit 9BbC
DNEKTPOTEXHUKA U JIEKTPOHHUKA : B 2 )
10.0. y4eOHUK 2022 «Znanium.
tomax. Tom 2. DaexkTpoHuKa
comy
4 | Komuccapos 10.A., 9BbC
ba6oxun I'.U., CapkucoBa | O01mas 2IeKTPOTEXHUKA U 3JIEKTPOHUKA y4eOHUK 2022 «Znanium.
IT.J1. com»
5 | ArabekosI'. U. OcHOBBI TEOpHH LIETIEN y4EeOHHK 2021 OBC «Jlanby
8.2. lonoiHMTEILHAS JIUTEPATYPa
Tun (yueOHUK, KonunuyectBo B
e yueOHoe nocoodue, HAY4YHOUH
I /;1 ABTOpBI, COCTABUTEIH 3aruiaBue (3aroJ10BOK) ydyeOHo-MeToau4eckoe | I'ox m3panus oudamnorexe /
nocodoue, NPaKTUKyM, HaumeHoBanue
ap.) IBC

Anucumona M.C., ITonosa
n.Cc.

DNEeKTPOTEXHUKA U ANEKTPOHHUKA

KYpC JIEKIUI

2019

9BbC «Jlaupy»




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. Ilepedyenb mnpo(peccCHOHATBLHBIX

CIIPAaBOYHBIX CUCTEM

— NEICON [DnexkTpoHHBIl pecypc]

0a3

: DJIeKTpoHHas MHpopManus :

AAHHBIX H HHEQOPMALMOHHBIX

ApXUB HAYYHBIX

KypHa-110B. — MockBa : HOUMUKOH, 2002— . — Pesxxum goctyna : neicon.ru/resources/archive. —
3ari1. ¢ sKpana. — 3. pyc., aHri.

0aza [JaHHBIX. —

— Web of Science [DnexTpoHHBIN pecypc]
Philadelphia:

ClarivateAnalitics,

. MYJIbTUAMCIUIUIMHAPHAS pedepaTHBHAS

2016— . — Pexum pocrymna

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 2JIEKTpOHHAss OubanoTeka. — Mocksa :
HDB, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

— IIpumepsl penieHus TUIIOBBIX 3a7ad MO AJIEKTPOTEXHUKE [DJIEKTpOHHBINA pecypc] -
http://fishelp.ru/toel/

— YueOHuK 110 QJICKTPOTCXHUKE

http://www.treugoma.ru/book/

[OnexTpoHHbIN pecypc] -

— Pecypc y4eOHHKOB 110 3JIEKTPOTEXHUYECKOMY HAIIPABICHHIO [ DJICKTPOHHBIN pecypc]
- http://mexalib.com/view/20285

8.4. Ilepeuenb NpOrpaMMHOro odecnevyeHus

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
3 | Mirapolis Human Capital Management TUIEeH3UOHHBIN qoroBop Ne 234/10/21-K
ot 19.10.2021, cpok aeicTBus — 10
01.03.2022

8.5. Onucanue

MaTepHaJIbHO-TeXHI/I‘JCCKOﬁ

0a3pl, HeoOXoAMMOH A

OCYIIECTBJICHUSA 06pa3033TeJ11>H0r0 nmpouecca nmo TMCuMIlInHEe

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

VYyeOHas aynuTopus i KypcoBOTO
MMPOCKTUPOBAHUA (BI:IHOJIHCHI/ISI KYpPCOBBIX
pabor).

YyeOHast ayTuTOpHst U1 IPOBEICHUS

Ne Ap. 00bEKTOB /151 NPOBEICHUsI
. Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
N/ | NpakTHYeCKHUX U J1a00paTOPHbIX 3aHATHIA,
NMOMEILEeHHUH I CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (Homep ayIMTOpPUM)
Aynutopus BeO-KOH(pEepeHIHii. Crou npenoaBaTeNbCKUM, SKpaH
VYyeOHast aynuTopus AJis IPOBEICHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA JUIS
3aHATUH JEKIMOHHOIO THUIIA. TEJIeBU30pa, BeO.Kamepa, TpaHCIapaHT-
VYyeOHast aynuTopus AJis1 IPOBEICHUS MepeTsvKKa, MUpMa, HaAYITHUKHY,
1 | 3aHATHI CEMUHApCKOTrO THUIIA. KOMIIBIOTEP C BBIXOJOM B VIHTEpHET.



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

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU J1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyarommxcsi (Homep ayIuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

IPYNIIOBBIX U UHIAUBUAYAIBHBIX
KOHCYJIbTAIINH.

YyueOHast ayTUuTOPHSI JUI IPOBEICHUS
3aHATUM TEKYyLIEro KOHTPOJIS U
IPOMEXYTOUHOM arrecTanuu. (3-405)

AynuTtopus BeO-KOH(pEPEHITHA.
YueOHast ayTuTOpHsI JUI IPOBEICHUS
3aHSATHH JICKIIMOHHOTO THIIA.

VYyeOHast ayTUTOPHSI U IPOBEICHUS
3aHSATHI CEMHUHAPCKOTO THIIA.
VY4eOHast ayTuTOpHsI U1 KypCOBOTO
NPOCKTUPOBAHUS (BBITIOJIHEHHUS KYPCOBBIX
pabor).

YueOHast ayIUTOpHUs JJIsl IPOBEICHHS
TPYIIOBBIX W WHIWBUIYaIbHBIX
KOHCYJIbTALIU M.

VYyeOHast ayTUTOPHSI U IPOBEICHUS
3aHSATUH TEKYIIETO0 KOHTPOJIS U
IPOMEXYTOUHOM arrectaruu. (9-705).

Crou npenojaBaTebCKui, YIKpaH
TEJICBU3UOHHBIN, POYTEP, CTOMKA [
TeJNeBH30pa, BeO.kamepa, TpaHCIapaHT-
HEepeTsKKa, IKUpMa, HayIIHUKH,
KOMITBIOTED C BbIX0/10M B VIHTEpHET.

[TomenieHue 17151 CAMOCTOSITENNEHOM PabOTHI
obyyqaronuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI

[Tomenienue 17151 CaMOCTOSITENILHOM pabOTHI
oOyuaromuxcs (C-916)

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI
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