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Pabouyto mporpamMmy cocTaBuiI(H):
CTapIIuii mpenojasareib Kadeapsl «nekTpocHabx)eHne 1 dIeKTpoTexHukay, Lnsikos C.B.

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

PeunensupoBanne padoueii mporpaMMbl JUCUMILIUHBI:

v OtcyTCcTBYET

Penienzent

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

Pabouas mporpamma qucuuIminHbl coctaBiena Ha ocHoBanuu ®I'OC BO u yue6HOTO miana
HarpaBJIeHUs TOATOTOBKU
13.03.02 DneKTposHEPreTUKa U JIEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILVIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxou 3acemanust Ne 2 ot «08» centsiops 2021 )



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHHA JUCHUIIIIMHBI — HU3YYCHHUE OSJICKTPOMArHUTHBIX SBIICHUH B OeIAax,
MNpCaACTaBJICHHBIMU  HUACAIM3UPOBAHHBIMHU  3JICMCHTAMH CXCM  3aMCHICHHA IIpU  Pa3JIMYHBIX
BO3,Z[€I>'ICTBI/I5[X U pEXHUMax; O3HAKOMUTBCA C TepMHHOHOFHCﬁ A CHUMBOJHUKOH TCOPHUU JIMHEHHBIX
SJICKTPHUICCKUX LeIeil TOCTOSHHOIO U NEPEMCHHOI'O TOKAa B YCTAHOBUBIICMCA PCIKUMC; U3YUCHUC
METOJOB pacyucTa, aHajin3a 1 MOACIUPOBaHUA JIMHEMHBIX OJICKTPUYCCKUX ueneﬁ C UCIIOJIb30BaHUEM
CXEM 3aMCIICHHA, OCBOCHUC CIIOCOOOB 3amucu ypaBHCHI/Ifl COCTOSIHUA 3JICMCHTOB U Y4aCTKOB Lereit
B YCTAaHOBHUBIIEMCS PEKUME.

2. Mecro nucuumiuabl B ctpykrype OITIOIT BO

JIMCIUTIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA:
«Bricmras mareMmaTuka, «DPu3nkay.

JIMCHMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
npenuectytomee:  «MHbDOpMallMOHHO-U3MEPHUTENbHAS ~ TEXHUKA B JJIEKTPOIHEPTETHKE,
«INEKTPOIHEPTETUUECKUE CUCTEMBI M CETH», «IJEKTPUUYECKUE MAIIWHBI M  MPUBOIY,
«InexTpocHabKEeHHUE», DJIEKTPOMAarHUTHBIE M JJICKTPOMEXAaHWYECKHUE IEPEXOJIHBIE IPOIIECCHl B
ANEKTPOIHEPreTUYECKUX CHCTEMax», «TexHHWKa BBICOKMX HalpsoKeHUn», «llpueMHUKHM u
MOTPEOUTENN DIEKTPUUECKON SHEPruu CHCTEM OJIIEKTPOCHAOKEHHS» W JApYyrue CclelnuaibHbIe
TV CITUIIINHEI.

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJINpYyeMbIe . Ilnanupyembie pe3yJbTaThl
pPoJMpYy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIIUH o0y4eHHUs
(Kol 1 HAUMEHOBaHUE)
(Kol ¥ HAUMEHOBAHHE)
OIIK-4 OIIK-4.1 3HATh: OCHOBBI TEOPUH aKTUBHBIX U
Cnoco0en ucnomnb3oBaTh | Mcmonb3yer MeTobl MACCUBHBIX JIMHEHHBIX
METO/Ibl aHANIN3a U aHaJM3a U MOJICIMPOBAHUS | AJIEKTPUUECKUX 1eNel MOCTOSHHOTO,
MOJIETTUPOBAHUS JIMHENHBIX U HEJTMHEWHBIX 0JIHO(a3HOTO U Tpex(a3HOro
IIEKTPUYECKUX LIENeEN U Lene NoCTOSIHHOTO U CHHYCOMIaJIbHOTO TOKA
ANIEKTPUUYECKUX MAIlIuH IIEPEMEHHOT0 TOKa

YMeTh: IPOBOANUTH aHAIN3 U
MOJIETTUPOBATH JINHEHHBIE
INEKTPUYECKHUE LIETIH ITOCTOSHHOTO,
0J1IHO(a3HOTO U Tpex(a3HOro
CHUHYCOMIaJIbHOTO TOKA.

Brnagers: HaBblkamMu paboTHI €
IIpOrpaMMaMy MaTEMAaTHUYECKUX U
KOMITBIOTEPHBIX MOJEIIEH.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Bun . DopMBbI TEKYLLET0
Monayasb (pa3aen) | yueOHoi HaHMeHOBaHIfe TeM satTun CemecTtp Obm.em, banabl Nurepakrus, KOHTPOJIsl (HAUMEeHOBaHHe
(y4eOHOI1 pabdoThI) 4. q
padoThI OLICHOYHOI0 CPeACTBA)
Paznen 1 Cp 1.1. Onpenenenusi, NOHATUS U 3 1 1 - Tect (Bompocs! K
AHanu3 TMHEHHBIX AJIEMEHTHI AJICKTPUUECKUX IIeTien ANEKTPOHHOMY Y4eOHUKY;
LeNeN TOCTOSTHHOTO A3)
TOKa Cp 1.2. YpaBHEHUS 3JIEKTPUUECKHUX 3 1 1 - TecT (Bompocsl K
ueneil. 3akonsl Kupxroda. JJIEKTPOHHOMY Y4E€OHUKY;
IIpeobpa3oBaHue CONPOTUBICHUN A3)
Cp 1.3. YpaBHEHUS IICKTPUIECKUX 3 1 1 - TecT (Bompocsl K
ueneil. Meron mpeobpazoBaHusl. ANEKTPOHHOMY Y4eOHUKY;
3akon Oma. bananc moniHocTe A3)
Cp 1.4. YpaBHEHUS IEKTPUUECKUX 3 1 1 - TecT (Bompocsl k
uernei. MeToa KOHTYPHBIX TOKOB. 3JIEKTPOHHOMY Y4EOHHUKY;
Merton y370BBIX OTEHIIUATIOB. A3)
Merton HanmokeHust. Meton
SKBHMBAJIEHTHOT'O reHEepaTopa
Jlab 1.5. TlocnenoBarensHOE, 3 2 3 - Otuer no nabopaTopHOi
MapaJuIeIbHOE U CMEIIaHHOE pabore Nel
COEMHEHHE ITACCUBHBIX IEMEHTOB
(BJIP)
IIp 1.6. AnanuTuueckoe peuieHue 3aaad 3 1 6 - KommuekT 3ananui,
o paszaeiny 1 MpoBEPsSIEMBIX BpyuHYIO Nel
Cp 1.7. ITpoMexyTOUHOE TECTUPOBAHHUE 3 2 3 - KomrmiekT TecToBbIX
1o pazzeny | 3aJaHUI
Cp 1.8. 3yueHue TeopeTuaeckoro 3 55

MaTepuaa 1o paszeiny | yueGHoro
kypca «Teopernyecknue OCHOBBI
AJIEKTPOTEXHUKHU 1»




Bun

DopMBbI TEKYLLET0

. HaunMmeHoBaHHe TeM 3aHATHI Oombem, HNuTepakTus,
Monayasb (pa3aen) | yueOHoi . Cemectp banabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4eOHOI1 pabdoTHI) 4. q
padoThI OLICHOYHOI0 CPeACTBA)
Paznen 2. Jlex 2.1. O030pHas Jekuus mno pasaenam 1 3 2 - - Omnpoc oOyuaromuxcst Ha
AHaIN3 TUHEHUHBIX u 2 B pexume BKC JIEKIHUH (BOIIPOCHI K
INEKTPUIECKUX JJIEKTPOHHOMY Y4€OHHUKY)
nemnen Cp 2.2. OCHOBHBIE ONIPEIEIICHUA U 3 1 1 - Tect (BompochI K
CUHYCOHUIAJIbHOI'O n300pakeHre CUHYCOUIATbHBIX 3JIEKTPOHHOMY Y4€OHUKY;
TOKa BEJIMYMH A3)
Cp 2.3. DneMeHTHI AIEKTPUUYECKUX LieTIer 3 1 1 - Tect (Bompocs! K
CHUHYCOHIaJIbHOTO TOKA. 3akoH Oma B ANEKTPOHHOMY Y4eOHUKY;
KOMIUICKCHOU (hopme A3)
Cp 2.4. YpaBHEHUS dIEKTPUICCKUX 3 1 1 - TecT (BompocCsl K
uenei. 3akonsl Kupxroda B ANEKTPOHHOMY Y4eOHUKY;
KOMIUIEKCHOM popme. MeTo bt A3)
KOHTYPHBIX TOKOB U y3JIOBBIX
MTOTEHIIUAJIOB
Cp 2.5. MomHOCTh B LIETIH 3 1 1 - Tect (BompoCHI K
CHUHYCOM/IaJIbHOTO TOKA. 3EKTPOHHOMY Y4eOHUKY;
Kosdduunent Momuoctu. A3)
VYpaBHeHue OanaHca MOIIIHOCTEH.
Pe30HaHC B 3JIEKTPUUECKUX LETISIX
Jlab 2.6. VccnenoBanue 3 2 3 - Otuer no nabopatopHoit
IIOCJIEI0BATEIBHOTO COETUHEHNS R— pabote Ne2
L—C >7eKTpru4ecKon enu
nepemeHHoro Toka (BJIP)
IIp 2.7. AHanuTHYeCcKOEe pelleHre 3a/1a4 3 1 6 - KommunekT 3ananui,
110 paszzaeiny 2 MIPOBEPSIEMBIX Bpy4HYHO No2
Cp 2.8. [IpoMexxyTOUHOE TECTUPOBAHUE 3 1 4 - KommiekT TecToBbIX
1o pazneiny 2 3aJJaHU
Cp 2.9. N3yueHne TeopeTu4ecKoro 3 60




Bun . ®opMbI TEKYLIET0
Monayasb (pa3aen) | yueOHoi HaHMeHOBaHIfe TeM satrTun Cemectp Obm.em, banabl Nurepakrus, KOHTPOJIsl (HAUMEeHOBaHHe
(y4eOHOI1 pabdoTHI) 4. q
padoThI OLICHOYHOI0 CPeACTBA)
MaTepuaia 1o pasueny 2 yaeOHoro
Kypca «TeopeTnueckue OCHOBBI
AJIEKTPOTEXHUKH 1»
Pazpen 3 Cp 3.1. OCHOBHBIE IOHATHS U 3 1 1 - TecT (Bompocsl k
Ananus onpenenenus. IlocienosarenpHoe 3JIEKTPOHHOMY Y4€OHUKY;
ANEKTPUUYECKUX COEIMHEHNE UHIYKTUBHO CBSI3aHHBIX A3)
Henei ¢ UHIYKTUBHO 2JIEMEHTOB
CBSI3aHHBIMU Cp 3.2. IlapannenbHoe cOeqUHEHNE 3 1 1 - TecT (Bompocsl K
AJIEMEHTaMHU. MHJYKTUBHO CBSI3aHHBIX JIEMEHTOB. JJIEKTPOHHOMY Y4E€OHUKY;
Boznymnsiii Tpancopmarop. A3)
Pa3Bsi3ka MHYKTUBHO CBSI3aHHBIX
nenei. OKCepUMEHTaIbHOE
onpeneneHue kodpduimeHTa
B3aMHOM MHAYKLIMU. PeakTuBHas
MOIITHOCTE OOM€EHa
Ip 3.3. AHanUTHYECKOE pelIeHue 3a1a4 3 1 6 - KommiexT 3ananuii,
110 pazjeny 3 IPOBEPSEMBIX BpY4HYHO Ne3
Cp 3.4. IIpoMeXyTOUYHOE TECTUPOBAHUE 3 1 4 - KomrmiekT TecToBbIX
1o paszzgeny 3 3aJlaHuN
Cp 3.5. N3ydeHnne TeopeTu4ecKoro 3 45
MaTepHaia 1o paszieny 3 yueOHoro
Kypca «TeopeTnyeckue OCHOBBI
IEKTPOTEXHUKHU 1»
Paznen 4. Jlex 4.1. O630pHas JeKIHs 1Mo paszzaenam 3 3 2 - - Omnpoc oOyuaromuxcs Ha
AHanu3 n 4 B pexxnme BKC JEKIUU (BOIPOCHI K
Tpex(azHbIX JIEKTPOHHOMY YUYE€OHHKY)
ANMEKTPUICCKUX Cp 4.2. OOuye MOHATHUS U ONPEIECICHHUS. 3 1 1 - Tect (Bompoch! K
nenen CoenuHenus a3 B CXeMy «3Be3ia» U JJIEKTPOHHOMY Y4eOHHUKY;




B N HanmeHoBaHMe TeM 3aHATHI Oo0bem, HNHurepakrus, PopmeI TeKyero
Monayasb (pa3aen) | yueOHoi . Cemectp banabl KOHTPOJIsl (HAUMEeHOBaHHe
(y4eOHOI1 pabdoTHI) 4. q
padoThbI OLICHOYHOI0 CPeACTBA)
«TPEYTOJILHUK) A3)
Cp. 4.3. ABapuiiHble peKUMBI PaOOTHI 3 1 1 - TecT (Bompocs! k
Tpex(daszHbIx nene. MouHocTh 3IEKTPOHHOMY Y4€OHUKY;
Tpexdaznoii nenu. CrnocoOsl A3)
M3MEPEHUS aKTUBHOM MOITHOCTH B
Tpex(dazHbIx Hensx. Meron
CUMMETPUYHBIX COCTABJISTIONTUX
IIp 4.4. AHaIUTHYECKOE pEIlICHHE 3a/1a4 3 1 6 - Kowmmiext 3aganui,
1o pasneny 4 IpoBepsieMbIX BpyuHYIO Ned
Cp 4.5. [IpoMexxyTOUHOE TECTUPOBAHHUE 3 1 4 - KommiekT TecToBBIX
o pazneny 4 3a/laHui
Cp 4.6. N3yuenue TeopeTuyecKoro 3 58
MaTepuaia 1o pasaeny 4 yaeoGHoro
Kypca «TeopeTnyeckue OCHOBBI
AIEKTPOTEXHUKH 1»
Bce paznenbr Cp 3amnoJIHeHUE aHKETHI 110 y4eOHOMY 3 1 3 - Amnkerta
Kypcy
Bce pasznensl Cp KonTpons. 3 3,75 - -
CaMocTosiTenbHOE U3yUeHNE
TEOPETUYECKOTI0 MaTepraia yueOHOro
Kypca «TeopeTnueckue OCHOBBI
AJEKTPOTEXHUKH 1» M MOJrOTOBKA K
MPOMEKYTOYHOM aTTECTAMK
Bce paznensl ITA Cnaua 3aueTa Mo yueOHOMY KypCy 3 0,25 40 Bomnpocs! k 3auety
«Teopernueckre OCHOBBI Hrtoroseiii Tect
ANEKTPOTEXHUKH 1» (MTOTOBEIH TECT)
Hroro: 252 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

TexHonorus ®opmbl 00yueHus Metobl 00ydeHus
Texnonorus TPaAULMOHHOIO | Jlekuus. Harnmsignele, cioBecHsIE,
o0yyenusi — opranuzanusi yaeonoro | JlaboparopHas pabora IIPAaKTHUYECKUE.
nporecca B By3e, OocHOBaHHas Ha | CamocTosTesbHas paboTa.
JIEKIIMOHHO-CEMUHAPCKO-3a4€THON NupuBunyanbHOE  JOMAllHEE
dbopmax o0yueHuUs 3aJIaHHe.

TexHosorus MOAYJIbHOIO | JIeKuusa-KoHCyIbTanus. Pemenne cuTyanMOHHBIX

06y‘leHI/lﬂ — OpraHu3anus y‘IG6HOFO CeMI/IHap C HCIIOJIb30BaHHEM | 3aJa4.
nponecca i IMOJIHOrO OBJIAACHUSA | MCTOJa aHAJIM3a KOHKPCTHBIX Hpe?;eHTaI_[I/IOHHBIﬁ

COZIep’)KaHHEM 00pa3oBaTENbHBIX | CUTYaIHH. METO/I.
IporpaMM Ha OCHOBE HE3aBHCHUMBIX CamocrosTenbHas
yueOHBIX  MOAYyJIEH ¢  Y4eToM paborta.
WH/IWBUIYAIBHBIX ~ HHTEPECOB U Koncynprarmms.
BO3MOXKHOCTEH CYyOBEKTOB WNunuBuyansHas paboTa.
00pa30BaTEILHOTO MpoIecca.

Texuonorust ®opmbl 1 METOIBI O0YUEHUS
JlucTaHuoOHHOE 00y4yeHHe CereBasi TexHOJIOTUSI — Wu3yuyeHHEe Kypca (y4ueOHOI

JUCLUIUIMHBI) — MOCPEACTBOM  3JEKTPOHHBIX  y4eOHO-
METOAMYECKMX MaTepHajoB, pa3MEIICHHBIX B OOydaromen
Cpelle C UCIOJIb30BaHUEM KOMIIBIOTEPA, MOAKIIOUEHHOIO K
cetu MHTEpHET.

CD-texHosorusi —  u3ydeHue  Kypca  (yueOHOH
JUCLUIUIMHBI), TPEICTaBICHHOIO oOydarolemMycst B BUIE
ABTOHOMHOM  3JIGKTPOHHOM oOyuaromed CHUCTEeMBl U
AIIEKTPOHHOM BEpPCUM Y4eOHO-METOJUYECKUX MaTepHalloB
Ha CD-gucke.

6. MeToauyeckue yKka3aHusi 10 OCBOCHUIO TUCHMIIIUHBI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMHUTBHCSA: C COJIEp)KaHHeM pabodell MporpaMMbl
mucuuiuieel (nanee — PIIJI), ¢ memaMu M 3agavamMu JMCLUIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JTUCHIUATUTMHAME  00pa30BaTeNIbHOW IMPOTpaMMbI, METOAMYECKHMMH pa3pabOoTKaMyd 10 JTaHHOU
TUCITUTLIINHE.

6.2. Meronnyeckne yKa3aHHs MPH MOJITOTOBKE K JICKIIMOHHBIM 3aHATHUSIM.

B xome nekuuili paccmarpuBaroTCS TEMbl M CBA3aHHbIE C HHMH TEOPETHUYECKHE U
NPaKTUYECKHE BOMPOCHI pacueTa M aHAIM3a AIEKTPHUYECKUX LEMNeH; MalTCs PEeKOMEHIAINH IS
CaMOCTOSITENIbHOW PabOThl U MOATOTOBKE K MPAKTUYECKUM U JTaOOpaTOPHBIM 3aHATUAM. M3ydeHue
JTUCIATUTMHBL TPeOyeT CHUCTEMaTHYeCKOTO M TOCIENOBATEIHHOTO HAKOIUICHHS 3HAHUH, TTOATOMY
IPOMYCKH OTJENIBHBIX JEKIIMOHHBIX 3aHATUN HE MO3BOJSIOT Pa300paThCs B MOCIEAYIONUMX TeMax
yaeOHoro kypca. OOydarommmcss HEOOXOAUMO: Tiepel] KaKIbIM 3aHSATHEM IPOCMATpPUBAThH
KOHCIIEKTHI JIEKIIUH, €€ OCHOBHBIE BOIPOCHI; BCIOMHUTH CYHIHOCTh METOJA pacdyera U alfOPUTM
pEIIeHHS 3a/1a9; BOCTIONB30BAThCS, MPH HEOOXOAMMOCTH, CIIUCKOM PEKOMEHIOBAHHOM JTUTEPATYPHI.
[Tpu 3aTpyqHEHUSAX B BOCHPUATUH TEOPETUUYECKOrO MaTepualia ciaelyeT OOpaTHUThCs K KOHCIEKTaM
JeKIMiA, K OCHOBHBIM JIMTEPATYPHBIM HCTOYHWKAM WJIM 33/JaTh BOIPOCHI TPENOJaBaTel0 Ha
NPAaKTUYECKUX U Ja00PaTOPHBIX 3aHATHUAX.

6.3. Metoauueckue ykazaHus IPpU MOATOTOBKE K MPAKTHYECKUM 3aHSITHSIM.

B xoze npoBefeHNsI MPAKTUYECKUX 3aHATUN YIITyOJSIOTCS U 3aKPEIUISIOTCS 3HAHUS, YMEHUS
¥ HaBBIKM O0YYarOIIUXCS 10 METOJIaM pacueTa W MOJICIIMPOBAHUS JIMHEHHBIX AJIEKTPUYCCKHX IIeTIeH
IOCTOSIHHOTO ¥ TIEPEMEHHOTO TOKOB. Ha mpakTHuecKuX 3aHATHUAX pPa3BUBAIOTCS HAaBBIKU
HCIIOJIb30BaTh B PacyeTax AIEKTPUUYECKUX enel MakeThl MPUKIIaJHBIX MATEMaTHYECKUX [IPOTPAMM,




a TaKXKe HaBBIKU CO3[aHUsI KOMIIBIOTEPHBIX Mojenei. [Ipy moaroroBke K NpakTHYECKUM 3aHATHAM
KaX/IbIii 00yUJaIOMIMNACS TOJIKEH:

— U3Y4YUTh TEOPETUYECKUE MATEPUAIbI 10 KOHCIIEKTaM JICKIHIA;

— 3aKPEIUTh aJITOPUTM PELICHHS 33724 ONPEICIIEHHBIM METOIOM;

— MOATOTOBHUTH CIMCOK HESCHBIX BOIIPOCOB 10 TEOPETUYECKOM YacTH yueOHOIo Kypca.

6.4. Meronndeckne yka3aHus MU MOJATOTOBKE K JJA00OPATOPHBIM 3aHSATHSIM.

B xone mposeneHust 1a0OpaTOPHBIX 3aHATUH NPOUCXOAMUT YriIyOJeHHE OOydyaroIMMUCS
NOHUMAHHS TPOILIECCOB, MPOUCXOMSNIIMX B AIEKTPHUUECKUX IEMAX MOCTOSHHOTO M MEPEMEHHOTO
TOKOB; IPUOOPETAIOTCS YMEHUSI M HaBBIKM (PU3NYECKOIO MCCIIENOBAHUS JJIEKTPUYECKUX Lienei B
YCTAHOBUBIIIEMCS pEXHME; oOydaromuecss NpuoOpeTaroT HaBBIKM JUArHOCTUKM W OTBICKAHUS
HEHCIIPAaBHOCTHU B AJIEKTPUUYECKUX LIEMAX, a TaKke Ipu 00paboTKe 3KCIEPUMEHTAIbHBIX JaHHBIX.
[Tpu mOATOTOBKE K 1a00PaTOPHBIM 3aHATHAM KaXKIbIi 00YyUaIOIIMIACS JTOJKEH:

— U3Y4YUTh TEOPETUUECKUE MATEPUAIbI 10 KOHCIIEKTaM JICKIHIA;

— 3aKPEIUTh aJITOPUTM PELICHHS 3324 ONPEICIIEHHBIM METO/IOM;

— BBIIOJIHUTh MHAWBUYaJIbHOE JOMAIIHEE 33/1aHUe, COTIACHO METOMUECKOMY ITOCOOHIO 110
nabopaTopHbIM paboTaM yueOHOro Kypca.

6.5. CamocrosTenbHas paboTa BKIIOYAET B ce0sl BBINOJIHEHUE PA3JIMYHOIO PojAa 3aJaHuil U
CaMOCTOSITENIbHOEe M3YYCHHE TEOPETUYECKOr0 MaTepHuaja Mo y4eOHHKaM, Y4eOHBIM MOCOOWsSM WU
KOHCIIEKTaM JIEKIMH C HOJATrOTOBKOH K J1a0OpaTOpHBIM W IPAaKTUYECKUM 3aHATUSAM. KoHTposb
CaMOCTOSITENIbHOM PaboThl 0Oydaroluxcsl HajJ MporpaMMol y4eOHOro Kypca OCYILECTBISETCS B
xo/Jie 1a00paTOPHBIX U MPAKTUUECKUX 3aHATHH.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue

(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
3 OIIK —4.1 Ortuet no nabopatopasM padotam Nel,
Ne2
KomriexT 3aganuii, mpoBepseMbIX
BPYIHYIO
TecroBbie 3ananusa Ne 1 — 500.
Bomnpocs! k 3auety Ne 1 — 50.

Cemectp

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA
7.2.1. KOMIUIEKT O0TYETOB 10 JIa00OPATOPHBIM padoTam

JlaGoparopuass padora Nel «IlocienoBarejibHOe, NapajjiebHOe W CMeEIIAHHOE
coe/IMHEHHE MACCHBHBIX 3JIEMEHTOBY

dopMma oTueTa 1o JadoparopHoii padore Nel

Heans pabdoThl: HccaeAOBaHUE pacHpeliesiCeHUsT TOKOB, HAMPSDKEHHM M MOIIHOCTEH Mpu
Pa3IMYHBIX CIOCO0AX COEAMHEHHSI TACCUBHBIX JIEMEHTOB.

OobopynoBanue: BUPTyaJIbHbBIN 1a00OPATOPHBIN CTEHT

CxeMma:
J R Ry R3
+O0—> LI I
—— — E—
U\ U, U, Us
-0

Pucynok 1. IlocnegoBatenbHOE COEAMHEHUE PE3UCTOPOB

I
+ O0—>
I b L

U R R, R;

-0
Pucynok 2. [TapannenbHoe cOeJUHEHNE PE3UCTOPOB

R L R

Pucynok 3. CMenanHoe COeIMHEHHE PE3UCTOPOB



Tabmuma 1 - DOKcnepuMeHTaNbHBIE M PACUYETHBIC JIaHHBIE ITOCIIEIOBATEIBHOTO COCTUHEHUS
2JIEMEHTOB

Ne N3mepeno Beruucneno
U, Ui, Us, 1, R, Ry, R», Py, P>, P»,
B B B A Om Om Om Bt Bt Bt
1
2
3
Tabnuna 2 - DKcrepruMeHTaIbHbIC U paCUETHHIC TAHHBIC APAJUICITLHOTO COSTMHECHUS YJIEMEHTOB
Ne N3mepeno Beruucneno
U, 1, 1, b, R1, Ry, R», P, P>, P»,
B A A A Om Om Om Bt Bt Bt
1
2
3
Tabmuna 3 - DKCrepuMeHTaIbHBIC U PACYETHEIC TAHHBIC CMEIIAHHOTO COCIMHCHISI SJICMCHTOB
Ne N3mepeno Beruucneno

U, U, | Uxs, | 6, b, ER Ry, Ro, Rs, P, P, Ps, P,
B B B A A A Om OMm Om Bt Bt Bt Bt

BeiBOABI:
OTBeThl HA KOHTPOJIbHBbIE BONPOCHI:

JlabopaTtopHass pabora Ne2 «MccienoBanue MOC/IeI0BATEIBLHOIO COCAUHCHUS
R—L—C 3j1eKTpHYeCKOil e NepeMeHHOr0 TOKa»

®opma oTuyera 1o JadoparopHoii padore Ne2

Hean padoThl: nccaeaoBaHue MocaeAoBaTebHOro BKiItodeHust R, L, C aeMeHToB B 1enu
CHUHYCOMIAJIbHOTO TOKA IIPU U3MEHEHUHN EMKOCTH.

Oo6opynoBanue: BUPTyaJIbHBIN J1a00PATOPHBIN CTEH]I.

Cxema:
VLN
I 1l
 — — —_
UR ur uc

Pucynok 1. IlocnenoBarensHoe coequnenne R- L-C 31eMEHTOB

Tabmuia 1 - DkcriepuMeHTaNbHBIE JTaHHBIC UCCIIEAYEMOM ICKTPUYECKOM e

EmkocTh W3mepeHHbIe 3HAaYECHUSI
C, Mx® U,B LA Ur, B Uc, B Uk, B P, Bt




Tabnuma 2 - PacdyeTHple JaHHBIC UCCIEAYEMON AIEKTPUIECKON e

Emkoctes C, PaccunTannbie 3HaUYEHUS
MKD Zky, | Rk, | X, | L | Uk | UL, |cose |cospx |Xc, |Xo — |0, S,
Om |[Om [Om |IH | B B Om | Xc, Bap BA
Om
BoiBoabI:

OTBeTHl HA KOHTPOJIbHbIE BONPOCHI:

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA

Otuer BomonHAeTCs Ha Jjuctax ¢opmara A4. Ilpu BBHIIOIHEHUH (HUIUIECKOTO
9KCIEPUMEHTa B BUPTYaIbHOH J1aOOpaTOpUM, CHUMAIOTCS MOKa3aHUs NPUOOPOB U B JajbHEHIIEM
OHM 00pabaThIBAlOTCS pacdyeTHBIM myTeM. llo pe3ynaprataM BBIYMCICHHWNA  BBIIOJIHIETCS
onpeneneHHas rpaduueckas yactb ortdera. OdopmieHue ordyera MPOMCXOJUT OOydYarOUIMMCS
camocTosTennbHO. OT4eT 1mo JabopaToOpHOi paboTe CONEPKUT KPATKHE TEOPETHUECKUE CBEACHUS,
rpaduyeckyro 4acTu ¥ 0000IAIOIINNA BBIBO/I.

Kpurepun oneHku:

- 3 Oauia BeICTaBiIseTCSl 00YyYaroIleMy, €CIM BBIIOJHEHbl BCE IYHKThI MCCIIEOBaHUS U
COJIEpXKUTCS HeoOXoauMas rpaduueckas 4acTb, 0000IIAONINN BBIBO IO padboTe;

- 2 Oamwia BbICTaBIsieTCA OOydYarolmeMy, €CId JOMyIleHa OoImMuOKa B OTYETE 10
nabopaTopHOi paboTe;

- 1 Oamn BeIcTaBisieTCs OOydYawIIeMy, €CIM JONYIIEHBI JBE ONIMOKA B OTYETE I10
nabopaTopHoii padore.;

- 0 GamoB BeICTaBIsIETCSl 00yJarONIEMY, €CIIU CIeNIaHO TPU WK OoJiee OmMMOOK B OTUETE
1o 1abopatopHoii padore.

7.2.2. KoMIUIeKT 3a/1aHUil, IPOBepPsieMbIX BPYYHYIO

IIpakTnyeckoe 3axanne Ne 1 «AHAIH3 JMHEHHBIX JJIEKTPHYECKHX Leneil MOCTOSIHHOTO
TOKa»
3amanne

1. Omnpenenure BXOAHOE CONPOTHBICHHE AKTUBHOIO JBYXIIOJIOCHHKA Rg;p 5w OTHOCHTEIBHO
32KUMOB «a—by, IpeodpazoBaB pacuETHYIO IEKTPUUECKYIO LIEMb TOCTOSTHHOTO TOKA.

2. Ompenenure HaOpsHKEHUE  XOJIOCTOTO  XOJa AKTUBHOIO — JIBYXIOMIOCHUKA  Ugp vy,
npeoOpa30BaB PaCYETHYIO IJIEKTPUUECKYIO LIEMb IOCTOSHHOIO TOKA.

3. Omnpenenure TOK IMEpPBOM BETBU METOJOM 3KBHBAJICHTHOI'O TE€HEpPATopa, NPHUMEHUB
NOCJIEIOBATENbHYI0 CXeMy 3aMmelleHus. Haliqute mnapaMeTpbl NapajuledIbHOM CXEMBI
3aMeUIeHHs SKBUBAJIEHTHOTO T€HEPaToOpa OTHOCUTENIBHO 3aKUMOB «a—b».

4. Ormpenenure HEU3BECTHbIE TOKH BETBEH B PACUETHOW HJIEKTPHUUECKOW LENH JOOBIM M3
MeTOJI0B: 3akoHaMu Kupxroda, KOHTYpHBIX TOKOB HJIM y3JIOBBIX TOTEHLIMAJIOB.

5. CocraBbTe ypaBHEHHE OajaHCa MOIIHOCTEH M JOKAXXUTE MPAaBHIIBHOCTh HAaMJIEHHBIX TOKOB
BETBEU B pACUETHOM JIEKTPUUECKON LIETIH.

6. PaccuuTaiiTe noTeHUMaNbl Y3JI0BBIX TOYEK U IOCTPOMTE MOTEHUMAIBHYIO JUarpammy JIjs
KOHTYpa, KOTOPBI COAEPKUT BETBU ¢ UCTOUHUKaMU DJIC U CONIPOTUBICHUSIMH.

Homep BapuanTa padoTbl COCTOUT U3 JBYX UMCEN, KOTOphIE pa3zeneHbl Toukamu (X.X.).
IlepBoe umMc/I0 BapuaHTa 33JaeT KOHPUTYpaIMIO PACUETHOM AJIEKTPUUYECKON Iienu B Tabuuue 1, a
BTOpPOE YHCJI0 — [TapaMEeTPhl LIeNH B TadIuIe?2.




Taouuna 1 - Kondurypauus pacueTHoi 3J1eKTPUYECKO e MOCTOSIHHOI0 TOKA

Ne 1 Ne 2
o (NI R
U o —_
R>
Ji E> R4 £
@ ®
R3
Rs Rs
S - :_
Ne3 Ne 4
R4

Ne 5 Ne 6




Ne 10

hR
Es
§ —&a9 @
R>
R4 Rs
1 —  —
a
Ne 12
An koo LR
_@_‘_: u —
E>
R>
R3 RS
b 1 & —1
Re ~E
| S ) U
Ne 13 Ne 14

Taoauua 2 - I1a

AMETPLI 3J'leKTp]/l‘{eCKO]71 Henu NoCTOAHHOI0O TOKa

Ne R R R3 R4 R5 R6 E; E> E3 Ji Jo
OMm OMm Om Om Om OMm B B B A A
1 5 4 6 5 8 7 30 20 40 3,5 4
2 7 5 4 6 4 8 40 20 50 2,5 1
3 4 3 5 7 8 6 30 30 60 1,5 2
4 6 4 5 5 6 7 20 30 40 2 3
5 3 5 4 6 8 5 30 40 30 1 5,5
6 8 6 3 4 7 4 40 25 20 5 4,5
7 3 5 4 6 8 5 60 80 60 4 3,5
8 7 5 4 6 4 8 80 40 100 3 2,5
9 4 3 5 7 8 6 60 60 120 2 1,5
10 10 8 12 10 16 14 60 40 80 1 5
11 12 8 10 10 12 14 40 60 80 4,5 4
12 16 12 6 8 14 8 80 50 40 3,5 1




Ne R R R3 R4 Rs Rs E E> E; Ji J
OMm OMm OMm OMm OMm OmMm B B B A A
13 12 6 6 10 8 5 40 30 50 2,5 2
14 10 5 5 8 6 2 35 20 40 1,5 3

IIpakTuyeckoe 3aganue Ne 2 «AHAJU3 JIMHEHHBIX JJIEKTPUYECKHX Lemeil

CHHYCOUJAJTBHOI'0 TOKA»

1.

3aganue
Ornpenenure aKkTUBHOE, PEAKTUBHOE U TOJHOE COMPOTUBIICHUS PACUETHOM IIEKTPUUECKOM
LIENTM OTHOCUTEILHO BXOIHBIX 3a)KUMOB.

2. Omnpenenure MIHOBEHHOE 3HAQUEHUE HANPSDKEHUS Ha BXOAHBIX 3aXUMax LENu
CHUHYCOUJAIbHOIO TokKa u(t), eciau 3aJaHbl MapaMeTpbl 3JIEKTPUYECKOM IeNu U TOK,
MPOTEKAIOIUNA B aMIIEpMETPE 4.

3. Omnpeznenute NOKa3aHUsl BATTMETPA, a TAK)KE aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOIIHOCTH
pacyeTHOM EKTPUUYECKON LIENIN CUHYCOMIaIbHOTO TOKA.

4. TloctpoiiTe BpeMeHHBIE 3aBUCHUMOCTH HampspkeHus u(t) u Toka i(t) mo HaiiieHHBIM
3aKOHaM U3MEHEHHUS.

Tabauua 1 - Kondurypanusi pac4eTHol 3J1eKTPHUYECKON el CHHYCONAAJTbHOI0 TOKA
Ne 1 Ne 2
°
4 )
L : ———®
°
(D C
2
u(f) R ——
I/l(t) LZ []Rl
C &
O &
Ne 3 Ne 4

L 1u@ Ao g
o,







Taoauna 2 - [lapameTpbl 2J1eKTPUUYECKOH LN CHHYCOMIAJTBLHOI0 TOKA

Ne R R> L Lo Ci (&) w Ia
pan
OmMm OmMm mI'H MI'H MKD MKD v A
1 80 50 200 500 100 50 200 3
2 100 120 600 400 50 40 250 2
3 90 45 150 250 60 100 300 1
4 60 80 200 100 50 70 350 4
5 50 40 150 200 25 50 400 5
6 55 45 100 90 30 60 450 6
7 40 50 80 60 70 40 500 7
8 45 35 50 70 50 80 550 8
9 30 40 50 30 90 60 600 9
10 25 15 20 40 80 100 650 10
11 25 30 35 25 70 60 700 4
12 40 35 30 40 40 50 750 3
13 45 60 55 35 40 30 800 2
14 70 80 50 100 30 15 850 1

HpaKTI/l‘leCKOC 3aJJaHue 3 «<AHayIu3 AJICKTPUIYCCKUX nemnei ¢ HHAYKTHBHO CBSA3aHHBIMH

3JIEMEHTAMMN»

1.

2.

3ananue

OHpe,I[CJ'II/ITC AKTHBHOC, pCaKTHBHOC H IIOJIHOC COIIPOTUBJICHHA pacquHoﬁ BHCKTqueCKOﬁ
OCru C MHAYKTUBHO CBA3AHHBIMU 3JICMCHTAMH OTHOCHUTCIIBHO BXOJHBIX 3aKMMOB.
OHpe,I[CJ'II/ITe MIHOBCHHOC 3HAYCHUC HAIIPSAKCHUS u(t) Ha BXOJHBIX 3aXUMaX ILCIHU C
HHAYKTUBHO CBA3aHHBIMU 3JICMCHTAMMU.

OHpe,I[CJ'II/ITe KOMIIJICKCHOC HAIIPSKCHUC Qab Ha Y4YacCTKC BHCKTqueCKOﬁ ocnm ¢
HHAYKTHUBHO CBA3aHHBIMU 3JICMCHTAMU.

. HalimuTe aKTMBHYIO, PEaKTHMBHYK0 M IIOJHYK) MOIIHOCTHM B DJIEKTPUYECKOW MLENu C

UHIYKTUBHO CBSI3aHHBIMH 3JIEMEHTAMH, a TAKXKe PEaKTUBHYIO MOIHOCTh OOMEHA.
[TocTpoiiTe BpeMEHHBIE 3aBHCUMOCTH HampspkeHUs u(t) u Toka i(t) mo HalWICHHBIM
3aKOHAM W3MEHEHHUS.

Tabmmma 1 - Kondurypanmus pacyeTHOH 3JJ1eKTPHYECKOH Nenmu ¢ HWHIYKTHBHO

CBA3AHHBIMHU 3JICMCHTAMH

Nel

Ne 2

-
<




Ne 5




Ne 9 Ne 10
3
Y ® L2
4
Ne 11 Ne 12
Mol =G
Ne 13 Ne 14
4
Tadiuna 2 - IlapamMerpbl 3JIeKTPUYECKOW IeNu ¢ WHAYKTHBHO CBA3AHHBIMM
3JIeMEeHTaAMM
Ne Ry R> Ci Ly L L3 M M3 M>3 w 1
Om Om MKk® | M | M[e | M[a | M[a | m[w | m[a | PAA | A
C
1 60 25 80 200 600 550 250 200 350 200 1




Ne R Ry Ci L1 L L3 M Mis M>s w 1
Om Om MKD MI'H MI'H MlH | Mm['H | M[H Ml'H pan A
C
2 80 35 60 550 500 300 300 350 200 250 1,5
3 35 20 70 400 500 300 350 250 300 300 2
4 70 40 50 250 350 450 200 300 250 350 2,5
5 50 15 30 200 400 300 150 150 200 400 3
6 60 35 40 350 250 100 200 250 250 450 3,5
7 40 50 20 200 300 400 150 300 200 500 4
8 85 30 100 550 400 250 320 300 220 200 4.5
9 55 40 70 200 500 400 220 180 320 250 3,5
10 100 10 90 300 200 450 260 320 280 300 3
11 65 20 60 150 400 350 320 180 320 350 2,5
12 70 30 50 350 400 150 250 200 350 400 2
13 75 10 6 450 300 100 350 250 200 450 1,5
14 45 25 35 200 500 250 300 150 300 500 1
IIpakTHyeckoe 3aanue 4 «KAHAJIN3 JIEKTPHUYECKUX Leneld ¢ MHAYKTUBHO CBA3aHHbIMM
3J1eMEeHTaAMM»
3aganue
1. B Tpexda3zHoil HECHMMETPUUYHOM LIENM ONpEAEIUTE HaNpsIKEHUE CMEUICHUs HeWTpaiel
Unn-
2. HaiiguTe 3HaYe€HHS KOMIUIEKCHBIX TOKOB TpeX(})a3HOTO MPUEMHHKA, a TAKXKE KOMIIJICKCHBIX
HaIpsHKEHUN TPUEMHUKA U UX OTHOCUTEIHHBIE OTKIIOHEHHUSI.
3. Ompenenute aKTUBHYIO, PEAKTHBHYIO M TOJHYIO MOIIHOCTH pacueTHOW TpexdazHoi
ANEKTPUYECKON LENMH CUHYCOUIAIBHOTO TOKA.
4. 3anummTe MTHOBEHHBbIE 3Ha4deHHs (ha3HBIX HANpPSDKEHUN MPUEMHHKA U TOCTPOUTE ATH
BPEMEHHBIE 3aBUCHUMOCTH.
Tabauua 1 - [lapameTpsbl 2JIeKTPUYECKOH e TPexX(a3HOro ToKa
Zn Zgq Zp Z; Zy Eg
Ne
Om Om Om Om Om B
1 2—J5 30 + j250 130 20 +j120 10 + 530 120
2 54 /5 40 —j140 80 + j40 j180 20 —j50 140
3 10 — j5 50 + ;200 120 + j50 10 — ;100 50 + j30 160
4 4+ 510 60 —j150 20 —j80 45 +j110 80 180
5 2 —j15 70 + j280 200 80 40 +j70 200
6 10 + 510 80 — ;100 180 + ;30 —j170 5—j40 220
7 5—j15 90 + j160 80 —j120 40 + j250 j40 240
8 10 +j12 100 — ;80 j250 190 + ;30 45 —j10 260
9 8 —j15 110 + j40 60 + j160 70 —j210 8 + j45 280
10 10 + 520 120 — ;90 —j200 150 4 j50 10 + ;80 300
11 4—j6 50 4+ 120 40 + j60 30 —j100 —Jj30 100
12 2+j8 45 —j100 25 — j40 70 + j140 60 + j30 80
13 6—j2 40 + j80 80 50 — j60 15 —j20 60
14 2+ ]2 30 —j60 10 + 590 25 + j45 10 + ;10 40




3aganue

5. Omnpenenute aKTUBHOE, PEAKTHMBHOE M TOJIHOE CONMPOTHBIICHHS PACUETHON AJIEKTPHUECKOU
e OTHOCUTENIBHO BXOJHBIX 3a’KUMOB.

6. OnpenenuTe MrHOBEHHOE 3HAYCHHWE HANPSHKEHUS HA BXOAHBIX 3aKUMax IeNu
CHHYCOMJABHOTO TOKa U(t), €ciM 3aJaHbl MapaMeTpbl 3JCKTPHYECKOH Lenu U TOK,
MPOTEKAIOIIUNA B aMIiepMeTpe 4.

7. OmnpenenuTe MOKa3aHUs BAaTTMETPA, & TAK)KE aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOIIHOCTH
pPAacyYEeTHOM MEKTPUUECKON LIeNH CUHYCOUAIBHOIO TOKA.

8. TloctpoiiTe BpeMeHHBIE 3aBUCUMOCTH HampspkeHHst u(t) u Toka i(t) mo HalJICHHBIM
3aKOHaM U3MEHEHMS.

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

[IpakTuyeckoe 3amanue OoQopmisieTcs B JIEKTPOHHOM Buae (opmara A4 U CONEPKUT
pacueTHylo, rpapuueckyr0 4actu M oOoOmaroumii BeiBoA. HeoOxoaumble Ui BbIYMCICHUN
YpaBHCHUA OOJIKHBI ObLITH MMpeaACTaBJICHLI B O6HICM BHUAC, a 3aTEM C IIOACTABJICHHBIMHU YHCJIOBBIMHU
3HayeHusAMU. CXeMbl, PUCYHKH, Tpa(UKH, AUarpaMMbl JOJDKHBI ObITh BBINOJIHEHBI B COOTBETCTBUU
¢ ECK/L.

Kputepun onenkmn:

- 3 Gamia BbICTaBIsIeTCA OOYYalOIIEMYCsl, €CIM BBIIOJIHEHbI BCE IYHKTHI 3a7auyd, U OHH
PpELIEHbI BEPHO;

- 2 Gayina BhICTaBIsieTCs 00yyaroIeMycs, €CIi JIOIMyIleHa OMKUOKa B OJHOM ITYHKTE 3a/laHus
VI HE BBINOJIHEHO NOJHOCTHIO OJMH MYHKT;

- 1 Gann BbIcTaBIsETCA 00yYarOIEMYCsl, €CJIM JIOMYyIIeHa OINOKa B IBYX IYHKTaX 3aJaHus
VI HE BBINOJIHEHO MOJHOCTHIO JIBAa TYHKTA,

- 0 OamoB BeICTaBiIAETCS OOyyarolieMycs, €ciaM JOMylleHa OImuOKa B Tpex Wi Ooiee
MYHKTaX 3aJJaHus WK HE BBIITOJIHEHO MOJHOCTBIO TPEX MYHKTAaX.

7.2.3. KoMIUIeKT NPUMePHBIX TECTOBBIX 3aJaHMIl

Saganue 1

KonndecTBo BETBEH AIEKTPUUECKON LEMH, COAEPKAIIUX TACCUBHBIE JIEMEHTHI PaBHO ...



3aganue 2

R R

R
R

H300pakeHHast cXxeMa 3aMEICHHSI AIEKTPUUSCKON IETH SBISCTCS . ..
BapuaHTBhI 0TBETOB:

a) BETBBIO

0) y3imom

B) IMACCHBHBIM JIBYXIIOJFOCHHUKOM

') aKTHBHBIM JBYXTIOJIOCHUKOM

3ananue 3

R R R R
at— 11+ 14+ 142

B nuneitHOM ariekTpudecKoi 1enu nocTosiHHOTro Toka R = 9 Om. Bennunna
9KBHUBAJIEHTHOI'O CONIPOTUBIICHUS LIETU Ry paBHa ... OM.
3ananmne 4

R] El 7 Rz E2

ao:' @ @:‘ b
Uab

BLIpa)KeHI/IC TOKa HAa TAHHOM Y4aCTKEC LICITHU 6yz[eT UMCThb BU] ...
BapHaHTbl OTBETOB:

2) 1=—E1+E2+Uab_
R, ’
6)1:_E1+E2_Uab .
R +R, ’
B) I:—E1+E2+Uab,
R +R,
r I=E1+E2+Uab.
R +R,
3aganue 5
U B
240
160
80
0 20 40 60 LA

IIpu 3amaHHON BOJIBT-aMIIEPHOM XapaKTEPUCTUKE IIPUEMHHKA €r0 IIPOBOJUMOCTb COCTABUT



BapuaHThI 0TBETOB:
a) 0,25 Cm

0)2,5Cm

B) 4 Cm

r) 40 Cm

3aganue 6

%) %) iE

B nuneliHOM snexkTpuueckoil 1enu mnoctosHHoro toka £= 20 B, Ry=2 Om, R= 8§ Om.
[Toxasanue ammepmeTpa COCTaBHUT ... A.

Saganue 7

B snextprueckoi 1ienu mocTOSHHOTO TOKA IMOKa3aHUs aMIIEPMETPOB M BOJIbTMETPa
COOTBETCTBEHHO paBHbI/A1 = 6A, Ia2 = 12A, Uy = 54B. Torna Benmu4yrHa CONMPOTUBIICHUS
pe3ucropa » paBHa ... OM.

3ananue 8
J R
Q/ | — |
1
A 1
s

s y3na "3"cnpaBennuBo ypaBHeHue 1o / 3akony Kupxroda ...
BapuaHTbl 0TBETOB:

a)-11-b=0
o) W+ Lh—-5—-1s—J)=0
6)-li-L+1=0

2) - i-h+Is=J»



3aganue 9

| 30 Om

60 Om
T T

25/0m [m
L []45 Om
E GDE/'
50 O 15 Om,~&:

— | T

IIo METOAY KOHTYPHBIX TOKOB 3HAUCHUC Rz MMPUHUMACT 3HAYCHUC ... Om.

3ananmue 10
1 4 OM

. | — 2.
| S|
14 B 6A 2B
5 Om
2 Om 6 OM 4 Om
2 Om
—
: | —e
4

3
IIo METOLY Y3JOBBIX IIOTCHIINAJIOB, y3J'IOBOI>i TOK 3-TO y3Jia COCTaBHT ... A.

Saganue 11

6 b

I
N
N

¢, B

0 2 4 6 8 10 12 14

ROM —
Ha npuBeneHHON NOTEHIMAIIBHON UarpaMme, 3Ha4€HHUE TOKa, IPOTEKAOUIETo M0 YYacTKy

nenu e — OcoctaBur ... A.

Saganue 12



E E
1 R, 3

11 ]2 [3
R1 E2 R3

VYKa3aHO UCTMHHOE HalpaBJIEHUE TOKOB B BETBSAX JIEKTPUUECKOH 1ienu, uctouHuku IC
paboTaloT B peuMax ...

BapuaHnTtbl 0TBeTOB:

a) E1 u E3 - TeHepaTophl AJIEKTPUIECKOM SHEPTUH, a E> — TOTpeOuTeh

0) E1 - reHepaTop JIEKTPUUECKOU dHEPTHH, a F> 1 £3 — moTpeduTenu

8) E1 u E> - TeHepaTOpBl JIEKTPUIECKON YHEPTUH, a £3 — TOTpeOUTeNb

2) E1, E> u E3 - reHepaTophl 3JIEKTPUUYECKON dHEPTUN

3ananue 13
6
4 A
I, 2

0 20 40 60 80 100
v, —>
Jlana Harpy3o4Hasi XapaKTepUCTUKA U paboyvasi TOYKa aKTHBHOTO JABYXITOTIOCHHUKA.
MouHocTh noTephb Promeps COCTABUT ... BT.

3aganue 14

B cornacoBanHOM pexkume paOoThl 3JIEKTPUUECKOM LIeNH TOK B HArPY3Ke COCTABHT ...
BapuaHThI 0TBETOB:
E
a) [ =—
0) / He 3aBUCHUT OT pexxrMa paboThI

B)I:£
R

0

r)/=0
3aganue 15

a b
Mzs Om | imoM <D30B

[Ipu pacuere HMEKTPUIECKON e METOIOM YKBUBAJICHTHOT'O T€HEPATOpa 3HaUYEHNE
HanpspKEHUs Xo0n0cToro xona Uy, paBHo ... B.




3aganue 16

B anrebpanueckoii (opMe KOMILIEKCHOE JAEHCTBYyIOIee 3HadeHHe Toka [=2-e’ 307 4

PaBHoO ...
BapuaHTbl 0TBETOB:
a) 1,73 +j1 A;
0) 2+/30 A;
B) 1+/1A;
r)1+;1,73 A.

Saganue 17

N}
-3

u j—

-
I
|Q

b s
I[IpunoskeHHOe K 1IeNH HaNpsKeHnue U3MeHseTcs 10 3akony u(f) = Uy-sin(wt - 45°).
3aKOH M3MEHEHHUS MTHOBEHHOT'O 3HAYCHHUS TOKA UMEET BHU]T ...

BapuaHThI 0TBETOB:

a) i(t) = In-sin (wt- 45°)
6) i(t) = Insin (et - 90°)
8) i(f) = Ly-sin (wt + 45°)
2) i(t) = Lnsin wt

3aganme 18

S

KommniekcHoe conpotuBnenne Z npu xp = 20 Om, r = 40 Om u xc = 70 Om B
anredpandeckoi hopme 3anuieTcs Kax ...

BapuaHTbI 0OTBETOB:

a) 40 —j90 Om

0) 40 + ;90 Om

B) 40 —j50 Om

r) 40 + ;50 Om

3ananmue 19

M3BecTHBI MTHOBEHHBIE 3HaUeHUs TOKOB i1(f) = 4-sin(w? + 90°) A u ix(f) = 3-sin(wz- 90°) A.
AMIUTNTY/THOE 3HAYE€HHE 3-TO TOKA /43 PaBHO ... A.

Saganue 20
B snextpuueckoit enu nepeMeHHOro TOKa 3aKOHbl U3BMEHEHUS TOKA U HAPSKEHUS] HMEIOT

Buz: i(1) = 0,5 sin(wt - 90°) A, u(z) = 80 sin(wt - 30°) B.
PeakTuBHAst MOIIIHOCTH II€TIM PaBHA ... Bap.

3ananue 21



B snextpuueckoit nienu nepemeHHoro tToka Ua, =30 B, Z=6 —j8 Owm.
[Tokazanue BarTmMeTpa paBHO ... BT.

3aganue 22

XL r

g_fYY\_|:|_¢

IIpu yMeHbIIEHUH YaCTOTHI MUTAIOIIETO HANPSKEHUS, aMIUIUTY/1a HAIPSKSHUsT Ha
pesucrope ...

BapuaHThI 0TBETOB:

a) HE U3MEHUTCSA

0) yBeIUYUTCS

B) YMEHBIIUTCS

3aganmne 23

B snexTpuueckoil ierny nepeMeHHOro TOKa MrHOBEHHbIE 3HAU€HHUS TOKa U BXOJIHOTO
HaIpPsDKEHUS PaBHBI:

i(f) =102 “sin(wt + 70°) A, u(f) = 20 V2 -sin(wt + 70°) B.

Hanpsokenne Ha koHneHcarope UL =40 B.

Benuunna conpotuBiienus xc paBHa ... Om.

3aganue 24

B snextprueckoit nenu nepeMeHHOro Toka KoMIuieKCHbIe 3HaueHus DJ{C paBHbI:
E=14-j18 B, Ex=10-;15 B, E5= 15 +j22 B.
[To MeTOly KOHTYPHBIX TOKOB 3HaueHrue Moyt KontypHou DJIC £33 paBHO ... B.

3aganue 25



\hm -jle Lz

| 16 +12 32 +j24
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B snektprueckoit nenu nepeMeHHOT0 TOKa 33/1aHbl 3HAYEHUsI KOMILIEKCHBIX
CONpoTUBIIeHUH BeTBeH [OM].
[To MeTo1y KOHTYPHBIX TOKOB 3HAYEHUE MOJYJIA Z32 PABHO ... OM.

]32 +j12

|

11

3aganme 26
i] M

B snektpuueckoit nenu ¢ MHAYKTUBHO CBs3aHHBIME 35ieMeHTamu £ =100 B, /1 =1 A,
xm = 50 Om. Bennuuna nanpsbxkenust U paBHa ... B.

3ananme 27

Cl Rg

B snexTpuueckoil nenu ¢ MHAYKTUBHO CBsI3aHHBIMU 31eMeHTaMu E = 100 B,
Ri1=Ry=150m, xL1 =x12 = 50 Om, xc1 =40 Om, xm = 10 Om.
[elicTByroniee 3Ha4Ye€HNE TOKa / paBHO ... A.

3aganue 28

C] Rg

B sniekTpuueckoil ienu ¢ MHAYKTUBHO CBSI3aHHBIMU 31eMeHTamu £ =100 B, /=2 A,
Ri=Ry=150m, xL1 =x12 =50 Om, xc1 =40 Om.
PeaktuBHast MmomHOCTE OOMeHa A OpaBHa... Bap.

3aganue 29



[}
||xc [E=
1 B

B BJIGKTpH‘leCKOﬁ ey ¢ UHAYKTUBHO CBA3aHHBIMHU 3JICMCHTAMM:
=056 A, 1,=0.8¢/ A, I, =0.5¢/"" , x;,, =300 Om, x;, =400 Owm,

[TokazaHus BonbTMETpa (IEiCTBYIONIEE 3HAUEHHE) PABHO ... B.

3ananmue 30

B Tpexda3zHoli 1ienu ¢ npsiMbIM MOpsIKOM depenoBanus (a3, Hanpspkenue u, = U, sin( ot) ,
TO HEBEPHBIM SIBJIICTCS BRIPAKCHUE ...
BapuaHTbI 0TBETOB:

a) u, =U, sin( ot —120°)
6) u. =U, sin( ot +120°)
B) Uy = \/§Um sin( wt —90°)
r) 1, =~3U, sin( ot —30°)

3aganue 31

Z
A & | ]

Z
B#—o o— 1 1—¢

®
Z
C# { }

B cummerpuunoii TpexdaszHoit nenu, auHeiiHoe Hanpskenue Ui = 380 B.

ITocne oOpbIBa IMHEHHOTO NPOBOAA B, MOKa3aHMsI BOJIBTMETPA 3JEKTPOMAarHUTHOM
CUCTEMBI PaBHHI ... B.

3aganue 32
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B cummerpuunoii Tpexdasznoit nenu, auHeHoe Hanpsbkenue Ui = 50 B.

ITocne oOpsIBa uHeiHOTO TpoBoAa C, MOKAa3aHUs BOJBTMETPA AIEKTPOAMHAMUYECKOM
CUCTEMBI PaBHHI ... B.

3aganue 33



Cs :
B cummeTpuuanoit Tpexdasznoii nenu, muHeinoe Hanpsbkenue Un = 100 B.
Ecnu conporusnenue ¢asbl zy = 80 OM, TO MOKazaHus aMIlepMeTpa 3JIEKTPOMArHUTHOM

CUCTEMBI paBHHI ... A. OTBeT OKPYIJINTH 10 LeJIbIX YHCeJ.

3aganue 34

I

A A

r Ica

[ Iab

B 5 r

Ihc
C psil '

B cummeTpuunoit TpexdaszHoit nenu, GpazHbie TOKU paBHBI lap = Ihe = I = 4 A.
[Tocne oOpbIBa MMHENHOTO NPoBOAA A, Ppa3HbIl TOK l,» paBeH ... A.

3aganmne 35
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B cummerpuuHoii TpexdasHoii nenu, muHeliHoe Hanpsbkenue Un = 100 B. ConpoTtusienune
¢a3bl npueMHuka r = 10 Om.

ITpu oOpbIBe POBO/A A, TOKa3aHUS aMIepMeTpa JIEKTPOMArHUTHOW CUCTEMBbI PAaBHHI ...
A.

3aganue 36

@

Ecm U, =1 20\/5 B, Ia =4 A, TO moKa3aHue BaTTMETPA COCTABAT ... BT.

3aganue 37



C» —

Ecnu nokazanus asyx BartmerpoB 100 u 250 Br, To noTpebiissemMas MOIHOCTD
CUMMETPUYHOT0 TpEX(Ha3HOro NpUEMHUKA COCTABHUT ... BT.

3ananmue 38

XL
A

Xc

XL

B — g
Xc

XL

C g—Y™"M

K tpexdaszHnoii nenu npuinoxeHa CHMMETpUYHAs CUCTEMA JIMHEWHBIX HAPSDKEHUN
U, = 2203 B, x. =47 Om, xc = 75 Om.
Omnpeznenute NoKa3aHue aMIIEpMETPA.

KpaTlcoe ONMMCAHHUE U PEIJIAMEHT BBINOJTHCHUSA
Htorosoe TECCTUPOBAHUEC COACPIKUT 40 3aﬂaHHﬁ, OXBAaTbhIBAIOIIMX BCC TCMbl AHCIMIIIIMHBI.

TectoBble 3aaHMsI MPUCYTCTBYIO KaK 3aKpbITOM, Tak U OTKpbITOM (opm. Kaxnoe mpaBuiibHO
BBINOJIHEHHOE 33/1aHUE OlleHUBaeTcs B 1 Oa.

Kputepun onenkmn:

[IpaBmiIbHBI OTBET Ha OJUH BONpPOC OIeHMBaeTcd B oauH Oami. KonuuectBo 06amioB

cymmupyercs. [Ipu npoxokJeHUHn UTOrOBOrO TECTUPOBAHUS O0YYArOIIUMCS MOXKET MaKCUMAaJbHO
HaOpaTh 40 OamioB.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonpochl K IpOMeKYTOYHOM aTTecTaluu

Cemectp 3
Ne
w/n Bonpocsl k 3auery
1. | OnpeneneHue TMHEWHBIX U HEJIMHEWHBIX AJIEKTPUUECKUX Lenel. Mieanu3anus 31€eMeHTOB.
DJeMeHTBl CXEMbl 3aMEILICHHA. DHEPreTHYecKHe MpeoOpa3oBaHUsA B IJIEMEHTAaX CXEMBI
3aMELICHMSL.
2. | AKTUBHBIE U [TACCUBHBIE 3JIEMEHTHI eKTpUueckux ueneil. neansusie ncrounnku 3/1C u
TOKA, UX BOJIT-aMIIEPHBIE XapaKTEPUCTHUKHU.
3. | AKTUBHbBIE U IIaCCUBHBIE JIEMEHTHI dJIeKTpUUecKux Lemnei. Peanpbubie ucrounuku 9/(C u
TOKA, UX BOJIbT-aMIIEPHBIE XapaKTEPUCTHUKHU.
4. | IlpeobpazoBanue uctoynnka 3/1C B HCTOYHUK TOKA. DKBUBAJIEHTHOCTh peoOpa30oBaHMUsl.
5. | Pexumbl paboThl 37eKTpUUECKOil enu ¢ peaabHbIMu ncToyHMKamMu DJIC u Toka.
6. | Tomosorus 371eKTpUYECKUX LIETIEH: BETBb, y3€Jl, KOHTYpP, HE3aBUCUMBbIE KOHTYPBHI.
7. | Ilpumenenue 3axkoHoB Kupxroda. CocrtaBienue ypaBHeHuMH 1o 3akoHaM Kupxroda s
JMHENHBIX YIEKTPUYECKUX LIENIEN IOCTOSIHHOIO TOKaA.
8. | AKTUBHBIE U NTaCCUBHBIE ABYXIOJIOCHUKH, UX CXEMBbI 3aMelleHus. B3anMmHas 3aMeHa cxem
3aMELICHMS] AKTUBHBIX JIBYXIIOJIFOCHUKOB.
9. | DHepreruueckuil 6amaHC B IMHEWHOMN AJIEKTPUYECKON LIETIH MTOCTOSHHOTO TOKAa. MOIIHOCTD
noTpeOuTeNei U TeHepaTOPOB AIEKTPUUECKON IHEPTUH.
10. | Ilpumenenue 3akoHa Oma juist yuactka nenu 6e3 ucrounuka IJIC u ¢ uctounukom IJ1C.
11. | IIpeoOpa3oBanus naccuBHbIX 1enei. [IpumeHeHne MeTona «CBEPTHIBAaHUS» IS JIMHEHHBIX
AJIEKTPUYECKHUX 1IeNel MOCTOSHHOTO TOKA.
12. | IlpumMeHeHre MeTOAa KOHTYPHBIX TOKOB. MarpuuHas ¢opma 3alucH  KOHTYPHBIX
YPaBHEHUH JUIsl IMHEWHBIX 2JIEKTPUYECKUX LENEH NOCTOSHHOTO TOKA.
13. | IlpumMeHenue MeroAa Y3JIOBBIX NOTEHUUANOB. MarpuyHas ¢opma 3ammcu  y3JI0BBIX
YPaBHEHHUH I TMHEUHBIX WIEKTPUUECKUX LIENEN OCTOSIHHOTO TOKaA.
14. | TlpuMeHeHue MeToa HaJOKEHUS AJIsl IMHEWHBIX AJIEKTPUYECKHUX 1Ienell MOCTOSHHOIO TOKA.
15. | Ilonatue 00 aKTUBHOM JBYXIOJIOCHHKE. Teopema 00 SKBHUBAJEHTHOM TI'eHEpaToOpeE.
[IpumeHeHre MeToJa KBUBAJEHTHOIO IeHepaTopa JJsl JIMHEWHBIX AJIEKTPUUYECKUX Leneit
IIOCTOSIHHOTO TOKa.
16. | Ilepenaua anexkrpuueckoii sHepruu no nposojaaM. KI1JI nunuu nepegaun.
17. | IloreHumanbHasg nuarpamMma A JMHEWHOM AJIEKTPUYECKOW LENMU IOCTOSHHOIO TOKa,
MOCTPOEHUE U Ha3HAUYEHUE.
18. | 'apMoHMYECKHE CHHYCOMJAIbHBIE TOKM M HAaIpsDKEHHA. BenuunHbI, XapaKkTepHu3yroolue
CUHYCOMIAJIbHYIO (PYHKIIMIO BPEMEHHU.
19. | Cpennee u aelcTByolIee 3HAYCHU CUHYCOUaNbHONW BennyuHbl. [Tokazanus npubGopoB B
HENsX CHHYCOUAAIbHOTO TOKA.
20. | IlpencraBieHne CHHYCOMJIAIbHBIX (YHKUMNA BPEMEHHM BEKTOPAMH U KOMIUIEKCHBIMH
yuciaaMu. Anredpa KOMIIJICKCHBIX YHCE.
21. | Pe3ucrop B 1eNU CHHYCOUJAIIBHOTO TOKA. DJIEKTPUYECKUE BEIUYUHBI HAMIPSIKEHUS U TOKA
Ha BPEMEHHOM M KOMIIJIEKCHOM IJI0OCKOCTH. MTHOBEHHAs: MOIIIHOCTb.
22. | HAYKTHBHOCTH B 1€MW CUHYCOUJAIBHOTO TOKA. DIEKTPUUECKHUE BEINYMHBI HAIPSDKEHUS U
TOKA Ha BPEMEHHOM U KOMIIJIEKCHOM IIJIOCKOCTH. MITHOBEHHAs1 MOIIHOCTb.
23. | KoHzaeHcaTop B LENH CHHYCOMJAIBLHOTO TOKA. DJIEKTPUUYECKUE BEIMYMHBI HAMPSHKEHUS U

TOKAa Ha BPEMEHHON ¥ KOMIUIEKCHOW INIOCKOCTH. MTHOBEHHAs! MOIITHOCT.




Bomnpocsl k 3a4ety

n/n

24. | CylIHOCTh CUMBOJIMYECKOTO (KOMIUIEKCHOTO) METO/a aHaldu3a Iened CHUHYCOMAAIBHOIrO
toka. 3akoHbl Oma u Kupxroda B kommiekcHoi popme.

25. | IlocnenoBarenbHoe coenuHeHne R—1—C — nenu CUHYCOMJANbHOIO TOKA. AKTHUBHBIE U
pEaKTUBHBIE CONPOTUBIICHHS 3JIEMEHTOB. KOMILIEKCHBIE CONPOTUBIICHHUS JIEMEHTOB.

26. | IlapamnenbHoe coequHenne R-L-C — nenu cuHycoumaabHOro TOKAa. AKTHUBHBIE H
pEaKTUBHBIE IPOBOAMMOCTH 31€MEHTOB. KOMIIIEKCHBIE TPOBOJUMOCTH 3JIEMEHTOB.

27. | JIByXHOJIOCHUK B LENM CHUHYCOMAAIbHOro TOKa. OIpeneneHue CONpOTUBIECHUN U
IIPOBOJIMMOCTEHN ABYXITOIKOCHHUKA.

28. | TpeyroibHUKUA COMPOTUBICHUMN, MPOBOAUMOCTEH, HAMPSKEHUN U MOITHOCTEU B JTMHEHHON
3JIEKTPUYECKOM LIENU CUHYCOUJAIbHOIO TOKA.

29. | DHepretuuecknii OajgaHC B JIMHEWHOW OJJIGKTPUUYECKOW II€MM CHUHYCOUJAIBHOTO TOKa.
KommuiekcHast monaocTh. Koaddumment momuoctu.

30. | IIpeoOpa3oBanus maccuBHBIX Iiernieil. [IpumeHeHne meroma «CBEPTHIBAHUSA» AN pacuera
JIMHEHHBIX JIEKTPUYECKUX LIENEN CHHYCOUJAIbHOTO TOKA.

31. | Ilpumenenue 3akoHam Kupxroda s pacdera JIMHEWHBIX JJIEKTPUYECKUX LieTel
CHUHYCOMIAJIbHOT'O TOKA.

32. | IlpumeHnenue MeTofa KOHTYPHBIX TOKOB. MarpuuHas (opma 3amucu KOHTYPHBIX
YpaBHEHUH JISl pacyeTa JMHEHHBIX AIEKTPUUECKUX IENe CHHYCOUTAIIBHOTO TOKA.

33. | IlpumeHneHnue MeToAa Y3JIOBBIX NOTEHIHUANOB. MarpuyHas (opma 3amucu y3JI0BBIX
YpaBHEHUH JUIsl pacyeTa JMHEHHBIX JICKTPUUECKUX LIENel CHHYCOUIAIIBHOTO TOKA.

34. | IlpumeHeHne  MeTOAAa HAJNOXKEHUS JI1 pacyeTra JIMHEWHBIX SJIEKTPUYECKUX Lenen
CHUHYCOMIAJIbHOT'O TOKA.

35. | IlpuMeHeHne MeToAa 3KBUBAJIEHTHOI'O F€HEpaTopa JJid pacyeTa JIMHEUHBIX JIEKTPUUECKHUX
1eneil CHHyCOMJaJIbHOTO TOKA.

36. | YacTtoTHbIe CBOICTBA IIeTIEH CHHYCOMIAIBHOTO TOKA. Pe3oHaHCHBIC siBiieHUs. Pe3oHaHCHI
HaNpsDKEHUM M TOKOB. YacTOTHBIE XapaKTEPUCTHKH.

37. | TloctpoeHue W NMPUMEHEHHE BEKTOPHBIX TONOTpaHUUECKUX AWarpaMMbl HANpPSOIKEHUH U
TOKOB.

38. | IHOyKTUBHO CBsI3aHHBIE LIeNU. XapaKTEPUCTUKU MarHUTHBIX MOJIed. MarHuTHbIE MOTOKH.
OJ1C camonnaykuuu. 3J1C B3auMHON UHAYKIIMH.

39. | Koaddumment caMonHIyKIIMK U B3auMOUHYKIIUK. OnpeieiieHne 0THOMMEHHBIX 32)KUMOB
MHIYKTHBHO CBsI3aHHbIX KaTyuiek. KoagduuueHT cBs3u.

40. | Ananu3 nmocneaoBaTeIbHOIO COEAMHEHNS UHIYKTUBHO CBSI3aHHBIX KaTymiek. HanpsoxeHus
HAa MHAYKTUBHO CBSI3aHHBIX KaTyIIKax.

41. | DxcrnepuMeHTaJIbHOE OmpejieneHne KodhduimeHTa B3aMMHOM HHIYKIIMH.

42. | Ananu3 napauIeIbHOTO COEAVMHEHMS HWHAYKTUBHO CBSI3aHHBIX KaTylmeKk.  TOKH B
WHAYKTUBHO CBSI3aHHBIX KAaTYyIIIKaXx.

43. | BoznymHsiii (6€3 heppoOMarHuTHOTO CepACUYHUKA) TpaHChHOopMaTop.

44. | DOxBUBaJICHTHAs 3aMEHA MHAYKTUBHOM CBS3M (pa3Bsi3Ka B3aMMHO MHIYKTHBHBIX CBSI3EN).

45. | bamaHnc akTHBHBIX M PEAKTUBHBIX MOIIHOCTEH B IEMAX C HHAYKTUBHO CBSI3aHHBIMU
KaTymkamu. PeakTHBHast MOIITHOCTh OOMEHa.

46. | Ilonstue muHorodaszHou cuctembl JJ[C. Tpéxdasznas cunycoummanpHas cuctema DJ[C.
[Tpuniun neiictBust Tpéx(daszHOro CHHXPOHHOTO reHepaTopa. Ilpeumymiecta Tpéxda3Hbix
1ernel 1Mo CpaBHEHHUIO ¢ 0OTHO(DA3HBIMU IECTISIMHU.

47. | Tlonsatue ¢a3pr B Tpéxdasueix 1nensx. llocnenoBatensHocTH (a3. M3oOpaxkeHue
Tpéxdasznoit cucrembl IJIC Ha KOMIIJIEKCHOM MJIOCKOCTH.

48. | OcHOBHBIE CXEMbI COCIMHEHHN TPEX(Pa3HBIX FeHEPATOPOB M MPUEMHUKOB. TEPMUHOIOTHS

(JIMHMSL, HEWTpasb, JMHEHHBIC HANPSKEHWs W TOKHU, (Da3Hble HaNpsDKEHUS M TOKH, TOK
HelTpanu, cMemenue HeiTpanu). O603HaYeHHUS.




Bonpocshl k 3auer
n/n P y

49. | CumMerpuuHas, paBHOMEpPHas, OJHOpPOAHAas Harpy3ku. CBs3p MEXIy JIMHEMHBIMU H
(ha3HBIMU HANPSDKEHUSIMU U TOKaMU. BeKTopHbIe AuarpaMmbl U1 pa3iuyHbIX COCIUHEHUH.

50. | MommHocTh B TpéXda3Hbix nensx. Mi3Mepenne akTHBHONH MOIITHOCTH.

7.3.2. Kputepun u HOpMbI OLlEHKH

dopma
NpoBe/eHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUYHOM
arTecTaluu
10 pe3yJbTaTaM HaKOIHUTEJIbHOTO
«3a4TEHO» peiitunra o0yyarouiuiicss Habpain
55 GanoB M BhIIIE
3 3auer
10 pe3yJbTaTaM HaKOIUTEIbHOTO
«HE 3aUTEHO» peiitunra o0yuarouuiics Habpain
MeHee 55 6aioB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamortexe /
n/n MeToAnYecKoe mocooue,
EpAKTHIKYM, 1D.) HaunmenoBanue
Y YM, Ap. 3EC
1. | beneukuit A. ®. Teopust TMHEHHBIX ANEKTPUUECKUX LENen y4eOHUK 2022 OBbC «Jlanby
2. | [loranos JL.A. Teopernyeckne OCHOBBI JIEKTPOTEXHUKHU: yaeOHoe Tmocooue 2022 OBbC «Jlanb»
KpaTKui Kypc
3. | berukos 1O. A., OCHOBBI TEOPETUYECKOM IIIEKTPOTEXHUKH yaeOHoe ocooue 2022 OBbC «Jlanb»
3onoTHHLKHH B. M.,
ConoBeeBa E. b.,
UYepnbiies J. I1., bensnun
A. N.
4. | JIuzan U. 4. Teopernyeckre OCHOBBI DJIEKTPOTEXHUKU y4eOHUK 2021 9bC
«KoHCynbTaHT
CTYJICHTa»
5. | 3onoB B. H. Teopernyeckre OCHOBBI DIIEKTPOTEXHUKHU. yuebHoe nocobue 2020 9bC
DNEeKTPUYECKUE U MarHUTHBIE IIETTH «KoHCynbTaHT
MTOCTOSTHHOTO TOKa CTYJICHTa»
6. | AtabekoBI'. 1. TeopeTnyeckne OCHOBBI DJIEKTPOTEXHUKHU ydaeOHoe ocodune 2019 OBbC «Jlanby
8.2. lonosiHMTE/ILHAS JIMTEPATYPaA
Kosun4yecTrBo B
Tun (yueOHukK, yueoHoe o
HAY4YHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3aryiaBue (3arojioBoK) I'on u3nanust ouodamorTeke /
n/m MeToAnYecKoe mocooue,
IPAKTHKYM, 1p.) HaunMeHoBaHHe
P yM, /- 3BC

Bbrrukos 10.A.,
3omoraunkuid B.M.,

C60pHI/IK 3aaa4d 110 OCHOBaM TCOPCTHQCCKOIZ
OJICKTPOTEXHUKHU

yuebHoe nocobue

2022

9BbC «Jlaup»




Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

HAY4HOM
Ne nocooue, yueOHo-
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, TI'ox u3nanus oudamoTexe /
npaKTHKYM, 1p.) HaumenoBanue
IBC
UYepnspimes J.11., bensuun
A.H., Conosses E.b.
2. Hosuxos 10.H. DJIEKTpUYECKHUE LIENH U CUrHaibl. bazoBbie y4eOHHUK 2022 OBbC «JIaHby»
CBEJICHMSI, METO/Ibl aHAJIN3a IPOLIECCOB B
LeIsIX
3. | Jlanmu @. D. Pacuer u xoMIbIOTEpHOE MOACIIUPOBAHKE yaeOHoe ocooue 2021 9BC
HEJIMHEHHBIX 3JIEKTPUYECKHX LIeTel ¢ «KoHCcynbTaHT
npuMeHerneM nporpamMmer MathCad (ot CTYJICHTa»
IIPOCTOTO K CJI0KHOMY)
4. | Ilerpenko O. B. TeopeTnyeckre OCHOBBI JJIEKTPOTEXHUKH : y4e0HO-MEeTOInYEeCKOe 2021 9BC
OT TEOpUU K IIPAKTUKE nocobue «KoHcynpranT
CTyJEHTa»
5. | I'ambniepun M. B. DNEeKTPOTEXHUKA U ANEKTPOHHUKA y4eOHUK 2020 9bC
"ZNANIUM.COM
"
6. | AaucumoBa M. C., [TonoBa | DJIEKTPOTEXHUKA U DJIEKTPOHUKA : PACUET y4eOHO-METOJUUECKOe 2018 9BC «Jlanb»
n.C. ANEKTPUYECKUX LIeTIel OCTOSIHHOTO TOKa nocooue
7. | AaucumoBa M. C., [TonoBa | DIEeKTpOTEXHUKA U DJIEKTPOHUKA : PACUET y4eOHO-METOJUUECKOe 2018 9BC «Jlanb»
n.C. ANEKTPUYECKUX Lienel oJHO(Pa3zHOro rnocooue
CHUHYCOMJIaJIbHOTO TOKA
8. | Anucumona M. C., IloroBa | DneKTpOTEXHUKA U SJIEKTPOHUKA : PACUET y4eOHO-MeTOINYEeCKOoe 2018 OBbC «Jlanb»

n.C.

TpEX(a3HBIX JTCKTPUUECKUX LIETei

nocooue




8.3. Ilepevyenb mnpogecCHOHATBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX CIPABOYHBIX
cUCTEM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 06a3a nmanHbiX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpasa. — 3. pyc., aHri.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [DnextponHsiii pecypc] : [0a3a mamnbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

— Cambridge university press [DnekTpoHHBIN pecypc|
Cambridge: Cambridge university press, 2018 . — Pexxum moctyna :
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

KypHaJbl U3/aTEIbCTBA. —
cambridge.org. — 3ariu. ¢

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JefcTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox

JIeficTBUSL — 6ECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL

norosop Ne 690 ot 19.05.2015, cpok
JefcTBUS — 6eCCpOUHO

AcademicEdition
3 | Mathcad Education - University Edition | Kontpakt Ne 469 ot 05.06.2020 r.), cpok
Subscription (25 pack) JIENCTBHS - OECCPOUHO

JTUIEH3UOHHBINA oroBOp Ne 614 ot
20.06.2023, cpok AeUcTBHS — 10
31.12.2023

4 | Mirapolis Human Capital Management

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS
00pa3oBaTeIbHOIO NMpoecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U
Ap. 00BEKTOB /1JIsl NPOBEICHUS
NPaKTHYECKUX U J1a00pPaTOPHBIX 3aHATHIH,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayaAuTOPUH)

Ne

u/n ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynuropus Be6-KOHpEpeHIUH.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATHN JEKLIUOHHOTO THIIA.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUN CEMUHAPCKOI0 TUIIA.

Cron npenogaBaTenbCKuil, dKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA ISt
TeJIeBU30pa, BeO.KaMepa, TpaHCTIapaHT-
MEPETSIKKA, MIUPMa, HAYIIHUKH,
KOMHBIOTep C BBIXOJ0M B I/IHTepHeT




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yyarommxcs (HoOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Y4eOHast ayTuTOpUs I KYpCOBOTO
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX
pabor).

VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS
TPYNIOBBIX U WHAUBHUIYATbHBIX
KOHCYJIbTAIUH.

Y4eOHast ayTuTOpUs IS IPOBEICHIS
3aHATUN TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu. (3-705)

Aynuropus BeG-KOH(pEpEeHIIUH.
VY4ebHas ayTuTOpHs ISl TPOBEICHHS
3aHATHUH JEKIMOHHOIO THIIA.
VY4eOHas ayTuTOpHs JUIs IPOBEICHUS
3aHATUI CEMUHAPCKOTO THIIA.
VYyeOHast ay1uTopus AJis KypcoBOro
IIPOEKTUPOBaHHUS (BBIIIOJIHEHUS KYPCOBBIX
pabor).

VYuebHas ayIuTopus Ui IPOBEICHHS
IPYIIOBBIX U MHIUBUIYAITbHBIX
KOHCYJIbTALIUH.

VY4eOHas ayTUTOpHS ISl IPOBEICHUS
3aHATUI TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu (9-405)

Cron npenogaBaTeabCKUii, SKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NEepEeTsKKA, UPMa, HAyIIHUKH,
KOMIIBIOTEP C BBIX0/0M B MIHTEpHET.

[Tomemienue st CaMOCTOSATENBHONH PabOTHI
obOyuvaroruxcs (I'-401)

CTOJ'ILI, CTYJIbs, KOMIIBIOTCPBI

[Tomerienue asi CaMOCTOSITENIBHOW PaOOTHI
obyuatonuxcs (C-916)

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI
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