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1 OO6uume mojoxKeHus

Pabouas mporpamma aucuuIuiMHbl «TeopeTndeckrue OCHOBBI AJIEKTPOTEXHHUKH) COCTAB-
JieHa B COOTBETCTBHM C TpPeOOBaHUSMHU (elepalbHOrO TrOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaH/JapTa, YTBEPKIESHHOTO MpukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoii De-
neparuu Ne 927 ot 19.09.2017, u ocHOBHOM TIpodecCHOHATBLHON 00pa30BaTEIbHOM IPOTrPAMMBI
noarotoBku «lIpomblliieHHas 31eKTpoHUKa» 1o HampasieHuto 11.03.04 "OnextpoHuka u
HaHODJICKTPOHUKA".

[IpakTuyeckas TMOATOTOBKA peaM3yeTcss HAa OCHOBE: MPO(PECCHOHAIBHOIO CTaHIapTa
29.007 «CnemuanucT Mo MPOSKTHPOBAHUIO MHUKPO-H HAHOPA3MEPHBIX AJIEKTPOMEXaHUYECKHX
cucTeM», YTBEpXKACH IpUKa3oM MHUHHCTEPCTBA TpyAa U COLNMAIBHOM 3amuThl Pocculickon de-
neparuu ot 15 centsiops 2016 r. N 5211.

3agauu n3y4yeHUs JUCLUILIMHBI 3aKI0Ya0TCS:

B OCBOCHUHU OCHOBHBIX METOJIOB aHAJIN3a JIMHEUHBIX U HEJIMHEHHBIX JJICK-
TPUUECKUX LIETEeH ITPH YCTAaHOBUBILUXCS U NIEPEXOJIHBIX PEKUMAX;

B OBJIaJICHUM COBPEMEHHBIMU AJICOPUTMAMM pacueTa JIMHEHHBIX U HEJIN-
HEIHBIX 3JIEKTPUUECKUX LIETIEN B Pa3IMUHbIX peKUMaxX paboThl;

B U3YYECHUHU YACTOTHBIX XapPAKTEPUCTUK JTMHEHHBIX IEKTPUUECKUX LEnei
Y METOJIOB aHAJIM3a LENeH ¢ paclpeieIeHHbIMU IapaMeTpaMy;

B ()OPMHUPOBAHUU Y CTY/IE€HTOB:

- 3HAaHUH NEKTPOTEXHUUECKUX 3aKOHOB, METOI0B aHAJIN3a JIEKTPUUECKHUX,
3anaun MarHMTHBIX U DJIEKTPOHHBIX LIENEH;

JUCLIUIIITUHBI - 3HAaHUW IPUHLIMIIOB AEUCTBUSI, KOHCTPYKLMH, CBOWCTB, o0acTell mpume-
HEHUS U IOTEHIIMAJIBHBIX BO3MOKHOCTEH OCHOBHBIX IEKTPOTEXHUYECKUX U
AJIEKTPOHHBIX YCTPOMCTB U 3IEKTPOU3MEPUTEIBHBIX IPUOOPOB;

- 3HAHUH IEKTPOTEXHUYECKOW TEPMUHOJIOTMU U CUMBOJIUKH;

- YMEHUM NPOU3BOIUTH U3MEPEHUSI OCHOBHBIX 3JIEKTPUUYECKUX BEIMYHUH U
HEKOTOPBIX HETEKTPHUUECKUX BEIMYHMH, CBA3aHHBIX C IPOQHIIEM JIEATETbHO-
CTH;

- IPAKTUYECKUX HABBIKOB BKJIIOUEHHSI AIEKTPOTEXHUUECKUX MPHUOOPOB, arl-
NapaToB ¥ MAlllUH, YIPaBIECHUS UMU U KOHTPOJIA 3a UX 3¢ eKTuBHON U 0e3-
OINacHOU pabOTOM.

- JInHelHbIE ANEKTPUYECKUE e MOCTOSIHHOTO TOKA.

OCHOBHBIE

- DIIeKTpUYECKHe 1IeM CHHYCOUIaTbHOTO TOKA.
pasniensl / TeMbl

- YUeThIpeXTOIIOCHUKHY U 3JIEKTPUYECKHE (PUIBTPBHI.
TUCIHATIINHBI

- HepexonHHe IMPONLECCChI B 3JICKTPUICCKUX LCTIAX.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

IIpouecc nu3ydeHust TUCHUILIMHEBL «TeopeTndyeckue OCHOBBI AJIEKTPOTEXHUKN» HAIIPABIICH
Ha GopMupoBaHue ciaeayomux kommereHuil B coorBerctBuu ¢ ®I'OC BO u ocHoBHOM 00pa-

30BaTeNbHON MporpaMmoii (Tabmuua 1):

Ta6J'II/II_Ia 1- KOMHCTCHI_[I/II/I W MHAUKATOPBI UX JOCTUKCHU A

Konx n HanmeHoBaHue WNHuKaTophl TOCTUXKEHUS [Inanupyemsle pe3ynbTaTsl
KOMIIETCHIIUU 00y4YeHHs IO JUCHUIUINHE

O6menpodeccnoHambHbIE

OIIK-1.Crioco6en OINK-1.1. 3Hath 3akoHbl OMa, Kupxroda




HCITOJIB30BATh IIOJIO-
JKEHUS, 3aKOHBI M Me-
TOABI €CTECTBCHHBIX
HayK 1 MaTEMATHKH
JUISL peuIeHust 3a1a4
VH)KEHEPHOMU J1es-
TEILHOCTH

3HaeTr (yHIaMeHTaIbHbIE 3aKOHBI
IPUPOJIBI M1 OCHOBHBIE (pU3MUE-
CKHME U MAaTEMAaTHYECKUE 3aKOHbI
OIIK-1.2.

YMmeeT npuMeHsITh PU3nUeCcKue
3aKOHBI U MaTeMaTHUYECKHE METO-
JIbl JUIS1 PELLICHUs 3a7a4 TEOPETH-
YEeCKOr0 U MPUKIIATHOTO XapaKTe-
pa

OIIK-1.3.

Bnaneer HaBbIKaMH UCIIOIb30BA-
HUS 3HAHUN (PU3UKU 1 MaTeMaTH-

U YMETb UX NPUMEHSATH JUIS
pacuera 3JIEKTPUYECKUX Lene.

YMeThb MNPpUMCHATH MCTOAbI pac-

4eTa JJICKTPUUCCKHUX ueneﬁ I10-

CTOAHHOI'O U ICPEMCHHOI'O TOKA
H IIPOBOJUTDb UX aHAJIN3.

Bitagers HaBbIKamMu pacuera
IIEPEXOIHBIX IIPOLECCOB B JJIEK-
TPUYECKUX LEIIsX.

KH IIpH pEHICHUHU IPAKTHICCKHUX
3aga4

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JucuurnnHa «TeopeTudeckre OCHOBBI 3JEKTPOTEXHUKH»U3ydaeTcs Ha 2 Kypce B 3 u 4
cemecTpax.

JucuumirHa BXOIUT B cocTaB Onoka 1 «/lucuuniauHel (MOZYJau)» U OTHOCUTCS K
00s13aTeIbHON YacTH.

Jl1st OCBOCHUS TUCIUTUIMHBI HEOOXOTUMBI 3HAHHSI, YMEHHSI, HABBIKH, COPMHUPOBAHHBIC B
npolecce U3y4eHus AMCUUIUIMH: Marematuka, Xumus, Ousnka.

3HaHMS, YMEHUS U HABBIKH, C(POPMHUPOBAHHBIC TIPU U3YYCHUU AUCIUTIIHHBI
«TeopeTudeckre OCHOBBI 3JIEKTPOTEXHUKH », Oy IyT BOCTPEOOBAHBI PU U3YUEHUH TOCIENYIO-
MIUX JUCHUIUIMH PU3NYECKHE OCHOBBI 3JIEKTPOHUKH, TEOpusi CUTHAIOB U CUCTEM.

HucuuruinHa «TeopeTnyeckue OCHOBBI ANEKTPOTEXHUKN Y YACTUYHO pealln3yercs B
¢dopMe npakTHueckoil moAroToBku. [IpakTuyeckas NOAroTOBKAa OPraHU3YyeTCs IIyTEM BBIIIOJIHE-
HUS 71a00paTOPHBIX PadoOT.

Jucuunnuza «TeopeTnyeckue OCHOBBI 3JIEKTPOTEXHUKU» B paMKax BOCIIUTATEIbHON
paboThI B COOTBETCTBUU € (heaepanbHbIM 3akoHOM OT 31.07.2020 N 304-D3 «O BHECeHUU U3Me-
HeHuil B @enepanbHblii 3akoH «O0 oOpa3zoBanuu B Poccuiickoit @enepanun’ mo Bonpocam Boc-
NUTaHUS 00YYaIOLIMXCs» HAaIpaBieHa Ha (popMupoBaHHe y 00ydaroIMXCsl yMEHUS apryMEHTH-
pOBaTh, CAMOCTOSITEJIbHO MBICIUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHATBHBIE YMEHHUS.

4  O0beM TMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yalommxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYI0 Pa0doTy
00y4yarIuXxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBiseT 9 3.e., 324 akaj. Jac.
Pacnpenencare o0beMa JUCIUILTAHBI (MOJTYJIS) TI0 BUJIAM YUYE€OHBIX 3aHSATHI MPEICTaB-
JIEHO B Tabiuiie 2.



Tabmuna 2 — O6beM TUCHUILTUHBI (MOJYJIs) TTO0 BUJIAM YUEOHBIX 3aHSATHI

O0BbeM TUCHUTIINHBI

Bcero akagemn-
YeCKHUX 4aCOB

O6ma${ TPYAOCMKOCTDb JUCHUIIIIMHBI

324

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

28

B Ttom uucine:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHBIC 3aHSTHS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yueOHoi nadopmammm re-
JAarOTHYCCKUMH PAaOOTHUKAMU )

12

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, IPAKTUYECKUE 3aHATHUS, TTPaK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHbIE AaHAJIOTUYHbIE 3a-
HSATHS)

B TOM yHclie B (hopMe IPAKTUUECKON MOJTOTOBKU:

16

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy 00y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/ICHCTBHUE B AJICKTPOHHON HH()OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

283

[TpomexyTouHas arTecTanus o0yJaromuxcs — 3a4eT ¢ OLIEHKOH DK3aMeH

13

5 Coaepxanue TUCHHMIIHHBI (MOAYJIsS1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3aesnaM)c ykazaHHeM OTBEJCHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX

4YacoB U BH/JI0B yueOHOH padoThl

Ta6muma 3 — CTpykTypa U cofep KaHue TUCIUILTAHBI (MOTYJIs)

Bunsr yue6HOI paboThl, BKITIIOYask CAMOCTOSI-
TEJIbHYIO Pa00Ty 00yUaIOMIUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HaunmMenoBaHue pa3aenoB, TEM U COJepKaHNe npernoJiaBaTessi ¢ 00yJaronMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Paspnen 1 JIuHelinble d1eKTPHUYECKUE LEH
NOCTOSTHHOTO TOKA.

OCHOBHBIE TIOHATHSA, 3JIEMEHTHI IIeTIell . 3aKOH
Owma. bananc momHocreit. 3akonsl Kupxroda. 2 1
Mertobl pacuera.

10

HccnenoBanue BOJIbTAMIEPHBIX XaPAKTEPUCTUK
Harpy3o0K 1 UCTOYHUKOB. MccrnenoBanue pexu-
MOB pabOThI HCTOUYHHKA MMOCTOSTHHOTO HAIpsIKe-
HUS, TPUMEHEHNE METO/a SKBUBAJICHTHOTO Te-
HepaTtopa. [locTpoeHune NoTeHIMAIbHBIX AUa-
rpamm.

4* 10

Amnanus QJICKTPUYICCKUX LIeIIei OCTOSHHOTO
TOKa.

25




HanmeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-

KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlekiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)

CPC

[ToaroroBka 0T4ETOB 10 J1a0OPATOPHBIM pabdo-
TaM.

15

Pa3zgen 2 DiiekTpuyeckue nenu CHHYCOM-
AAJTbHOTO TOKA.

Uctrounuku cunyconanbubix IJC 1 TOKOB.
N3o0paxenne cunycouganbabix J/C , Hampsi-
JKEHUU U TOKOB C IOMOILBIO BPAILAIOIIHUXCSA
BEKTOPOB B JIEKAPTOBOM CUCTEME KOOPIUHAT.
Mertonp! pacuera. KoMmruiekcHbiii MeTo1. Bek-
TOPHBIC U KPYTOBbIE AMarpaMMbl. MeTo;] SKBH-
BaJICHTHOT'O TeHeparopa. MHorodasHbie 1enu u
cucremsl . Ix knaccudukanms. Pacuet Tpex-
¢dazHoii enu B 0011EM cllydyae HECUMMETPHH.
HecumMerpuyHble 1 aBapuiiHBIE PEXUMBI pado-
ThI Tpex(a3HbIX 1enei. MeTos IByX y3J0B B
pacuerax Tpex(a3HbIX ICTICH.

10

HccnenoBanue nenu 0HO(a3HOro CHHYCOU-
JAJIbHOTO TOKA C MOCIIEA0BATEIbHBIM COEANHE-
HUEM 2J1eMEeHTOB. McciienoBanne pa3BeTBICH-
HOM DJIEKTPUYECKON LETTH CHHYCOUIAIIBHOTO
Toka. [loctpoenune BekTopHbIX auarpamm. Hc-
clieIoBaHMe LIeNU 0IHO(A3HOTO CUHYCOUIaNb-
HOT'O TOKA C IOCIIEN0BATEIbHBIM COCANHEHUEM
r,L,C anemenTtoB. Pezonanc nanpspkenuii. Mc-
ciefioBaHue TpexdazHoH ey IpU COeAUHEHUH
Harpy3Ku « 3B€3J10M» U « TPEYTOJIbHUKOM)

14

Amnanus QJICKTPUYICCKUX Lenemn MEPEMCHHOT O
TOKa

IToaroroBka OTYETOB IO J'Ia60paTOpHBIM pa6o—
TaM.

22

20

Pasznen 3. UeThIpexXmoIlOCHUKHY M 3JIeKTPpHYe-
CKHe PUIbTPBLI

YeThIpeXMmOoMIOCHUKHN U UX YpaBHEHUS. PexXuMBbl
YeTHIPEXTOMOCHUKOB. KO3 pUIMeHTHI 4eThI-
PEXITOMIOCHUKOB. DKBUBAJICHTHBIE CXEMBbI YEThI-
PEXITOMOCHUKOB. XapaKTepUCTUYECKHE Mapa-
METpPBI TACCUBHBIX YETHIPEXITOMOCHUKOB. Llen-
HbIE CXEMBbI.. AKTUBHBIE aBTOHOMHBIE YEThIPEX-
MMOTIOCHUKH. MHOTOITOIIOCHUKH.

10

HccnenoBaHue MacCUBHBIX YCTBIPCXIIOJIHOCHU-
KOB




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota

HaumeHnoBanue pa3ienoB, TeM U COJepKaHue npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
HccnenoBaHue MacCUBHBIX YETHIPEXITOMIOCHU- 15

KOB, TIOJITOTOBKA OTYETOB 110 J1ab. paboTam

Pa3znea 4. [lepexoanblie nmpouecchl B JIMHEM-
HBIX JJIEKTPHYECKUX HensixX

Tema 4.1. Knaccudeckuii MeTos pacuera nepe-
XOJHBIX mporeccoB. OOuMiA ciyyail pacuera
MEPEXOHBIX MTPOLIECCOB KIIACCHUECKUM METO-
noM. IlepexoiHble U UMITYJIbCHBIE XapaKTepu-
CTUKHM. 3anuch nHTErpana J{roamens npu nomo-
111 UMIYJIbCHOM NIEPEXOIHON XapaKTEPUCTUKH.
[lepexoHble mpoLecchl NPU HEKOPPEKTHBIX
KOMMyTalusax. Pacuer nepexoJHbIX NpoIECCOB
B [IPOCTBIX LEMAX KIACCUYECKUM METOI0M U
METOJIOM HMHTerpana Jlroamens

Tewma 4.2. OnepaTopHbIil METOJI pacuera nepe-
XOJIHBIX MPOIECCOB B JIMHEHHBIX JIEKTPHUUECKUX
nensix. [Ipumepsl pacuera nepexoHbIX MpoIiec-
COB OIEPATOPHBIM METOIOM

I/ICCHGI[OBaHI/Ie MEPEXOAHBIX IMPOLECCOB B LEIIAX
C OOHUM U IBYMS PCAKTUBHBIMHU 3JICMCHTAMU

HccenoBaHue MepexoHBIX MPOIIECCOB B METISIX
C IBYMsI PE€aKTUBHBIMU AJIEMEHTaMU
[ToaroroBka 0T4ETOB 10 JTAOOPATOPHBIM pado-
Tam

37

10

UTOoIro
10 JUCHUILIMHE

12 4 12 283

* peasinzyercs B GopMe MPaKTHIECKOM MOATOTOBKHI

6 BHeayauTopHasi caMOCTOSITEIbHAsI Pa00Ta 00YyYAIIUXCH MO TUCHUTLINHE
(MoayJr0)

[Ipn nmnaHUpOBAHHHM CAMOCTOSTENHLHON PabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CJICNYIOIMIUM PACTIPEICIICHHEM YaCOB Ha CaMOCTOATENbHYIO padoTy (Tabmwuia 4):

Tabnuna 4 — PekomeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB
M3ydeHne TeopeTH4eCKUX pa3iesIoB THCIUIIINHEI 150
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 49
[TonroroBka u oopmieHue PI'P1, PI'P2 84
UTOI'O 283




7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHHUS TEKYIIero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTecTAlluU 00y4AIIHUXCH M0 TUCUHUIINHE (MOIYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IIPOMEKYTOUYHOH aTTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33IaHUM UM MHBIX MaTEpHAIOB, HEOOXOAUMBIX IS
OILICHWBAHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne JUCIUTIIMHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1. becconog, JI.A. TeopeTndyeckre OCHOBBI JIEKTPOTEXHUKHU. DIECKTPUUECKUE LIETIH :
yuebHuk it By30B / JILA. becconoB. — 7-e u3z., nepepad. u nomn. — M.: Beicmas mkona, 1978. —
528 c.

2. Teoperuueckne OCHOBBI AIIEKTPOTEXHUKHU: YdeOHoe mocobue B 3 4. / E.B. Jlano-
BeHko, B.C. Casanun, A.®. CoueneB, A.H. Crenanos; Ilox pea. A.®. CoueneBa. — Komco-
MoJibck-Ha-Amype: U3natensctBo KHAI'TY, 2013. — 208 c.

3. Heiiman, B.1O. Teopetnueckrue OCHOBBI 2JIEKTPOTEXHUKHU B MIPUMEpPaxX U 3aJayax.
Yactsp 2. JIuHeiHbIe 3JeKTpUYeCKHUe Henu 0JHO()a3HOTO CHHYCOMAAIBHOTO TOKA [ DIIEeKTPOHHBIHI
pecypc] / B.KO. Heiiman. — Hoocu6.: HI'TY, 2009. — 150 c. // Pexum pocryna:
http://www.znanium.com/catalog.php?, orpanuueHHBIN. - 3aril. ¢ SKpaHa.

4. Heiiman, B.1O. Teopetnueckrue OCHOBBI 2JIGKTPOTEXHUKU B IIPUMEPAX U 3a7auax.
UYactp 3. UerbpexmotocHUKN 1 Tpexdaszupie nenu [Dnekrponnsiii pecype] / B.JO. Heiiman. —
HoBocu6.: HI'TY, 2010. — 144 c. // Pexum nmoctymna: http://www.znanium.com/catalog.php?,
OTrpaHMYEHHBIN. - 3aril. ¢ FKpaHa.

5. Heiiman, B.1O. Teopetnueckne OCHOBBI NIEKTPOTEXHUKHU B MIPUMeEpax U 3a7adax.
Yacte 4. JInHelHbIe AJIEKTPUUECKUE 1IETH HECUHYCOUTATBHOTO TOKa [DIEeKTpOHHBIN pecypc]| /
B.IO. Heiiman. - Hosocu6.: HITY, 2011. - 182 c¢. // Pexum pocryna:

http://www.znanium.com/catalog.php?, orpanuueHHBbI. - 3ari1. C SKpaHa.
8.2 JlonmoJHUTEIbHAsN JIUTEPATYpPa

1. COopHuK 33124 IO TEOPETUYECKUM OCHOBAM 3JIEKTPOTEXHUKH : yueOHOE Tocodue s
By30B / moj pea. JILA. becconoa. — 4-e uzn. nepepal. — M.: Beiciiast mxona, 2000. — 528 c.

2. Heiiman, JI.P. Teoperudeckue ocHoOBHI anmekrporexnuku. T. 1 / JI.P. Hefiman, K.C.
Hemupuan. — JI.: Dueprouznar, 1981. — 536 c.

3. Heiiman, JI.P. Teoperndeckue ocHOBHI anekrporexnuku. T. 2 / JI.P. Heiiman, K.C.
Hemupuan. — JI.: Dueprouznar, 1981. —415 c.

4. TeopeTndecKkre OCHOBBI 3JIEKTPOTEXHUKH. JINHENHBIE AJIEKTPUUYECKUE LIENHU NepeMEH-
Horo (cuHycounnanpHoro) Toka / A.P. Kynensko, B.C. Casnun, A.®. Couenes, A.H. CrenaHos;
[Tox o6m.pen. A.H. Crenanona. - Komcomonbsck-ma-Amype: U3n-Bo KHAI'TY, 2016. — 128 c.

5. Teopernueckue OCHOBBI MMEKTPOTEXHUKHU. JIMHEHHbIE 2JIEKTpUYECKHE 1IeTIH TOCTOSH-
Horo toka / A.P. Kynensko, B.C. Casnun, A.®. Couenes, A.H. Crenanos; [lox o6mr.pen. A.O.
Couenesa. - Komcomonsck-Ha-Amype: U3n-so KHAI'TY, 2015. - 75 c.

8.3 MeTozmqecm/le YKa3aHuA QJIdA CTYACHTOB 110 0OCBOCHHUIO JTUCHUIIIMHBI

1. DnekTpuueckue 1enu: YyebHoe nocobue —nadboparopusiit mpaktukym. / A.P. Ky-
nenbko, B.C. Casnun, A.®. Couenes, A.H. Crenanos; nox o6ur.pea. B.C. Casnuna. — Komco-
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Moibck-Ha-Amype: ®T'BOY BIIO «KHAI'TY», 2015. — 69 c.

2. KypcoBas pa6ota no ¢pyHaaMEeHTATBHOW MOATOTOBKE (METOIUYECKUE MaTEPHUAITBI
npernojiaBaTesaM u cryaentam) YdeoHoe nocodue / AP Kynensko, EB JlanoBenko, A® Coue-
neB u ap,Ilogpen A® CoueneBa-, Komcomonbsck-Ha-Amype: 'OY BIIO KHAI'TY, 2006-64 c.

3. Teopernyueckre OCHOBBI AIEKTPOTEXHUKH. JIMHEHHbIE 3JIEKTpUYECKHUE IeNu TO-
CTOSTHHOTO TOKa: YueOHoe mocobue s By30B / A. P. Kynenbsko, B. C. Casnun, A. @. Couenes,
A. H. Crenanos; Ilox obur.pen. A.®. CoueneBa. - Komcomonsck-na-Amype: Uzn-sBo Komco-
MOJIBCKOTO-Ha-AMype roc. TexH. yH-ta, 2015. - 75¢.

4. Teopernueckre OCHOBBI JIEKTPOTEXHUKHU. JIMHEWHBIE JJIEKTPUYECKUE LIENIH IIe-
pPEMEHHOTO (CHHYCOMIAIBHOT0) TOKa: YdeObHoe mocodue mis By30B / A. P. Ky-nenbko, B. C.
Casnun, A. @. Couenes, A. H. Crenanos; Ilon pea. A. H. CrenanoBa. - Komcomolbck-Ha-
Awmype: U3n-Bo KomcoMoabckoro-ua-Amype roc.TexH.yu-ta, 2016. - 128 c.

o. TeopeTrnyeckre OCHOBBI AJIEKTPOTEXHUKU. UETHIPEXIOMIOCHUKH, 3JIEKTPUUYECKUE
GuIbTPEl ¥ JTUHEHHBIE ANEKTPUUYECKUE LIEMU C MEePUOJIUYECKUMU HECHHYCOUAAIBbHBIMU UCTOY-
HUKaMu. YuebHo-npakrudeckoe nocooue/ A.P. Kynensko, BC Castiun, A® CoueneB, AH Cre-
naHoB: nox pea. A.®@. CoueneBa. — Komcomoinbck-Ha —Amype: PI'EOY BO «KHAT'Y», 2017 -
45 ¢

6. TeopeTnueckre OCHOBBI AIEKTPOTEXHUKH. [lepexonHbie mpoecchl B JIMHEHHBIX
IEKTPUYECKUX eMsaX. YdueOHo-nmpakrudeckoe mocodoue/ A.P. Kynensko, BC Casmiua, AD® Co-
yeneB, AH Crenanos: nog pea. A.H. CrenanoBa. — Komco-monbsck-Ha —Amype: ®I'6OY BO
«KaAI'Y», 2017 -120 ¢

8.4 CoBpemennble npodeccuoHa bHbIe 0a3bl JAHHBIX H HH(POPMALIMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPH 0CYlIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no JTUCHUIINHE

OnexTpoHHO-0ubnuoreuHas cucrema ZNANIUM.COM. . Jloroop Ne4997 56¢ UK3
2112727000769 270301001.0010.004.6311 244 ot 13 anpens 2021 r.

OnexkTpoHHO-OuboTeunas cucrema [PRbooks. JIunenzuonnsiit qorosop NeEIT 44/4
Ha MpeA0CTaBICHUE JOCTyNa K 3JIeKTpoHHO-0ubimoreunoit cucreme [IPRbooks K3
21 12727000769270301001 0010 003 6311 244 ot 05 dpespans 2021 r.

OnexTpoHHO-0nbOMMoreunas cucrema eLIBRARY. RU (nmepuonnueckue mznanus).
Horosop NeEIl 44/3 Ha oka3aHue ycIyr AOCTyHa K 3J€KTpOHHBIM u3faHusM MK3
211 272 7000769 270 301 001.0010 002 6311 244 ot 04 depans 2021 r.

8.5 IlepedeHnb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHeT», HeOOXOAMMBIX JIsl OCBOCHMS TUCIUIIIUHBI (MOAYJIs1)

1) DnexkTpoHHbBIC HHPOPMAIIMOHHBIE PECYPCHI U3AaTeNbcTBA Springer Springer Journals
https://link.springer.com.

2) EnquHoe OKkHO ocTyma K 00pa3oBaTe/ibHBIM pecypcam // DiIeKTpoHHbIH pecypc [Pe-
KUM JI0CTyma: cBoOoaubIH | http://window.edu.ru.

3) DneKTpOHHBIN MOpTai Hay4HOI uTeparypsl http://www.elibrary.ru.



https://link.springer.com/
http://window.edu.ru/
http://www.elibrary.ru/

8.6 JIunmeH3moHHOE H CBOOOTHO PACIPOCTPaHsIeMoe MPOrpaMMHoOe obecriedyeHue,
HCIOJIb3yeMoe IPH OCYIEeCTBJIEHHH 00Pa30BaTeILHOTO MpoLecca
MO TUCHHILIHHE

Tabmuua 5 — [lepeyeHp UCTIONB3yEeMOTr0 IPOrPAMMHOTO 00ECTIeUSHHSI

Hanmenosanue [10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
MicrosoftimaginePremium Jlunensuonnsiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBOOO/THAS JIMIICH3HSI, YCIIOBHUS UCTIOIB30BAHUS TI0 CCBIIKE:

https://www.openoffice.org/license.html
Mathcad Jorosop Ne 106-A2120 ot 27.11.2012

9 OprannsaunOHHO-neuarornquKne yciioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriIaMeHTUPYeTCsl YIeOHBIM TIAHOM H pac-
nucaHueM yueOHBIX 3aHATHH. SI3bIKk 00ydeHus (mperogaBaHus) — pycckui. J[is Bcex BUAOB
AyIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW WHAMBHAYATbHOH 00pa3oBaTeNbHON TpaeKTOpHH 00yuaro-
HIUICS UMEET MIPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMX AUCHUILIAH U TPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEANIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00yydarole-
rocst OT HEOOXOIMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3zoBaTeIbHbIE TEXHOJIOTHH

VYy4eOHblii MpoIecC MpH MPEnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIb30BAHUU TPaAIdU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTEIbLHOM cpeie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKIMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, ydeOHbIM TOCOOMSIM) OyieT MPOYUTaH KypcC.

JIeKMOHHBIN KypC JOJDKEH JaBaTh HauOoJbIIMKi 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe NOHUMaHKME Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJI€HTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCcKue 3aHATHS IPEICTABIISAIOT COO0H ETATN3AIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOIATCS B LENAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fiebl.

OcHoBHOH (OopMOIl NpoBe/IEHUsI CEMUHAPOB SABJISETCS 00CYyXAeHHEe Hanbosee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyallui B
ayJIUTOPHBIX yCJOBUAX. B o0s3aHHOCTH mpenojaBaTelis BXOJAT: OKa3aHHE METOJUYECKOW IMo-
MOIIN 1 KOHCYJIBTUPOBAHHUE CTYACHTOB 110 COOTBECTCTBYIOIMM TEMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS MO CIEAYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, ITpeJTaraeMble MPero1aBaTelieMm;

* yJacTue B IUCKYCCHUSX;

* BBITIOJIHCHUC ITPOCKTHBIX U MHBIX SaﬂaHHﬁ;
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* aCCUCTHUPOBAHUE MPEMNOIaBATEIIO0 B IPOBEICHUN 3aHATUH.

OTBeT noJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJHOCIOKHBIM, COJEPKATh
CCBUIKM Ha UCTOYHHUKH.

Jloksiazpl U ONIIOHUPOBAHUE JOKIAJ0B MPOBEPSIOT CTENEHb BIIAJCHUS TEOPETUYECKUM
MaTepUasoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCThb PacCyKIACHUM.

OneHuBaHue 3a/1aHUi, BBIIIOJIHEHHBIX HAa CEMHUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOLYTI0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOTO, IIE€JIECHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUIN 0e3 HEeNOCPEICTBEHHOIO0 y4acTHsl Mperoja-
BaTels, XapaKTEPU3YIOIIUICS MPEAMETHOW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB JEATEIbHOCTH 00yUaroIIerocs.

Llenu caMoCTOSTETHLHON pabOTHI:

* CUCTEMAaTH3alys U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

+ yriryOJeHue U paclIupeHue TeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIONB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MTO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBIIUICHUS, TBOPUYECKON WHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* Pa3BUTHE UCCIIEIOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT LI€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHoorHus OpraHu3aly CaMOCTOSTEIbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITENBHOM PabOThl CTYAEHTOB MOXET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI HMOJXOAUTh K CaMOCTOSATENBbHOM paboTe Kak K HauBakHeiIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI OIPeIeIEHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JIUTEPaTypBHI.

9.5 MeToanueckne yKkazanus J1Jis1 00y4aOUIMXCS M0 OCBOECHHIO U CHHUILIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI OOyYarolMMcs 1eJIecOo00pa3HO BBINIOJIHATH CIENYIOIINE
PEKOMEHJAlUH:

1. U3ydyeHue yueOHON AUCIMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszzerna no ydyeOHUKY MIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYEeTCs 0 aMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHUS, TOHATUS pa3ze-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yJIEIUTh BHIITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ UHJJUBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Besa TeMaTHka BOIIPOCOB, M3yYaeMbIX CAMOCTOSITENBHO, 33a€TCS Ha JICKIUAX IPErno-
nasateneM. MM ke aroTcs UCTOYHMKY (B MEPBYIO OYEpEb BHOBb M3AHHBIE B IEPHOJNYECKON
Hay4yHOU JuTepaType)iis Oosiee AeTaabHOrO MOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JIEKIUH.

5. Ilpu camocTrosTenbHOM MpopaboTKe Kypca 00ydaromuecs JOMKHBIL:

* IPOCMaTPUBATh OCHOBHBIE ONPENIEICHUS U (DaKTBhI;

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUM MaTEpHUAll U JOIOJHUTH
€ro ¢ y4€TOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;
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* U3Y4YUTb PEKOMEHI0BAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJiee BaKHBIX MOMEHTOB;
* CAMOCTOSITEJIHO BBINOJIHATD 3a/1aHUsl, aHAJIOTUYHbIE MIPEJIaracMbIM Ha 3aHATHUSX;
* UCIIOJIb30BaTh JUIsl CAMOIIPOBEPKH MaTepuaibl (POH/Ia OLIEHOYHBIX CPEJCTB.
6. MeToanyecKue yKa3aHus IpH padoTe HaJ KOHCIIEKTOM JeKIHH
B xoJ1e JIeKIIMOHHBIX 3aHATHI HEOOXOJMMO BECTH KOHCIEKTHPOBAHUE y4eOHOro MaTepua-
na. OOpamiatb BHUIMaHUE Ha KaTeropuu, GOpMyIUPOBKH, PACKPHIBAIOIIUE COJIEPKAHUE TE€X WIH
UHBIX SBJICHUHA U MPOLECCOB, HAyYHbIEC BBIBOJBI U MPAKTUYECKUE PEKOMEHIANH, TOJI0KUTEIb-
HBI OMBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabOYMX KOHCIIEKTaX IOJs, Ha
KOTOPBbIX JeJaTh NMOMETKH M3 PEKOMEHIOBAaHHOW JINTEpaTypbl, JOMOJHAIOUIME MaTepHal Mpo-
CJIyIIAHHOM JIGKIIMH, a TAaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXXHOCTh TE€X HJIM MHBIX TEOpETHYE-
CKUX IOJIOKEHMH. 3a/1aBaTh NMPENOAAaBaTENI0 YTOUHSAIOLIME BOIPOCHI C 1IEIbI0 YACHEHUS Teope-
TUYECKUX ITOJIOKEHUH, Pa3peLICHUs CIIOPHBIX CUTYalLUM.
7. MeToau4yeckue YKa3aHHUs MO CAMOCTOSITeJIbHOW padoTe HaJA M3y4yaeMbIM MaTepHua-
JIOM M IIPH MOArO0TOBKeE K NPAKTHYECKHM 3aHATHAM
Hauunath Hano ¢ u3ydeHUs peKOMEeHA0BaHHOU nuTeparypbl. Heo0X0aMMO MOMHHTB, 4TO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCS HE BECh MaTepual, a TOJIbKO €ro yactb. OcTajibHas €ro
4acTh BOCIIOJIHAETCS B IIPOLIECCE CaMOCTOATENIbHONW paboThl. B cBsA3M ¢ 3TUM paboTa ¢ peKoMeH-
JIOBaHHOM JUTepaTypoi oOs3arenbHa. Ocoboe BHUMaHME MPU 3TOM HEOOXOAMMO OOpaTUTh Ha
COJIepKaHWEe OCHOBHBIX IIOJIO)KEHHH U BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
IIPAKTUYECKOIO MPHJIOKEHUS pacCMaTpUBAaEMbIX TEOPETHYECKHX BOIPOCOB. B mpouecce 3Toit
paboThl HEOOXOMMO CTPEMHUTHCS MOHATh U 3allOMHHUTb OCHOBHBIE IOJIOKEHUSI paccMaTpuBae-
MOTro MaTepuasa, IpUMepbl, NOSICHSIOIINE €0, a TAK)XXe pa3o0parbcsl B WILIIOCTPATUBHOM Mare-
puaie.

10 Onucanne MaTepuabHO-TEXHHYECKOT0 odecrevyeHnsl, He0OX0AUMOro I
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOYJII0)

10.1 YueOHo-1200paTOpHOE 000py10BaHUE
Tabmuna 6 — [lepederp 000pya0BaHUS TaOOPATOPHH

HaunmenoBanue ayuropuu

AynuTopust Hcnonezyemoe 000opynoBanue
YAHTOP (;1abopaTtopu) Y pyA
205/3 Jlaboparopus snekTpudeckux | KoMIuiekT THUTOBOro 1abopaTopHOTO 00OpYIOBa-
nernei HUus «TeopeTnyeckrue OCHOBBI AJICKTPOTECXHUKH)

TOO1-C-K, NHxeHepHO-IpOU3BOICTBEHHBIH
HEHTp «YueOHas TeXHUKay, I. YenssOuHCK

10.2 TexHu4eckue H JIEKTPOHHBIE CPeCTBA 00yUeHUSs

JlabopaTropHble 3aHATHUS

Jlns naGopaTopHbIX 3aHATUH Hcnonb3yercsa ayautopus Ne 205-3, ocHamieHHass o6opyo-
BaHHMEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTenbHas padoTa.

[TomemeHust A1 CaMOCTOSITENbHON pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTbBIO TOJKII0YEHUS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON MH(pOpMaIl HOHHO-
oOpazoBarensHol cpene KHAT'Y:

- yutanbHbIi 3a1 HTh KHAT'Y;

- KoMIbroTepHbIe Ki1acchl (aya. 100 kopmye Ne 3 ).
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11 HHbIe cBeaeHus

MeTOIlI/I‘IeCKI/Ie PEKOMEHIAIINH I10 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NTUCHUIUIMHBI O0YYaIOIUMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonaraoTcs cienuaibHble YCIOBHS JUISl TOIYYEHUs 00pa3oBaHus 00yJaronuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorn4eckuii CocTaB 3HAKOMHUTCS C TCHUXOJIOTO-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3/10pO-
Bbs, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIUTalii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAAEpKKa MpernojaBaHus ThIOTOPaMH, TMCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHHM ¢ METOMYECKHUMH peKoMeHanusMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCI0Ib30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuINTAIMK C IENIbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYETOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOW, C MCIOJB30BAHHUEM CIELIHMAIbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucuuruinHabl aunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCIONIBb30BAHUEM CPEACTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecleyeHre MpeaycCMaTpUBaeT MPUCIOCOOIECHUE ayUTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUS ATTECTAIMK ISl CTYJICHTOB-UHBAIM/IOB YCTAaHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocren. s ctynentoB ¢ OB3 npenycmarpuBaet-
csl 1ocTymHas (GopMa MpeoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a UMEHHO:

+ B TIEYaTHOW WM DIJIEKTPOHHOM ¢(opme (s JUIl € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WU DJIEKTPOHHOM (popMe C YBETUUEHHBIM HIPUPTOM U KOHTPACTHO-
CTBIO (IU1s1 JIUI] C HApYILIEHUSIMH CIIyXa, peyuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX (IUIsl JIUL] C HApYIIEHUSIMU 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHUI] C HAPYLICHU -
MU CIIyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJB30BAHUEM YCIYT aCCUCTEHTa (M1
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JUIs1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HEoOX0aMMOCTH JUIs 00YHAIOIIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJAUTHCSA B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OLIEHOYHbIX CPE/JICTB’
10 JUCHHUILINHE

Teopeanecmle OCHOBBI JJICKTPOTCEXHUKH

Hanpasnenue noaroroBku 11.03.04 "Snexmponuxa u nanosnekmponuka"
HamnpasnenHocTs (mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueobHomy niawy)
®opma o0yueHus 3a0unas
TexHonorus 00y4ueHus MPaoUYUOHHAS
Kypc Cemectp TpynoemMKkocTs, 3.€.
2 34 9
Bun npomexyTo4yHOl arTecTanuu ObecneunBaroliee NoapasieneHue
3auem c oyenxou Ik3ameH Kadgheopa DM - Dnexmpomexanuxa

‘B JaHHOM IMPUJIOKCHUMN TPEACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeuyeHb IUIAHHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JUCHUILIMHE (MOY.110),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHII M

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-1.Cnocoben
HCIIOJIB30BAaTh IIOJIO-
JKEHHMS, 3aKOHBI U Me-
TOJBI €CTECTBEHHBIX
HayK U MaT€MaTUKH
JUTSL pellieHus 3a/1a4
VH)KCHEPHOM J1esi-
TEIBHOCTH

OIIK-1.1.

3Haer (yHIaMEHTaIbHbBIC 3aKOHBI
IPUPOJIBI M OCHOBHBIE (pU3UUE-
CKHME U MAaTEMAaTHYECKUE 3aKOHbI
OIIK-1.2.

YMeeT npuMeHsITh PU3NIECKIe
3aKOHBI U MaTeMaTH4YECKHE METO-
JIbl JIJIS1 PEILICHUs 3a7a4 TEOPETH-
YEeCKOro U MPUKIIAIHOTO XapaKTe-
pa

OIIK-1.3.

Bnageer HaBbIKaMU UCTIOJIB30BA-
HUS 3HAHUN (U3UKU 1 MaTeMaTH-
KU [PU PEIICHUH MPAKTUYECKUX
3aja4

3natk 3akonbl Oma, Kupxroda
U YMETh UX MPUMEHSTH JUIS
pacuera 3JIEeKTPUUYECKHUX LIETEN.

YMeThb MNPpUMCHATH MCTOAbI pac-

4cTa SJICKTPUUICCKUX ueneﬁ I10-

CTOAHHOI'O U ICPEMCHHOI'O TOKA
H IIPOBOJUTD UX aHAJIM3.

Bnagets naBpikaMu pac4dcTa
MNEPCXOAHLBIX ITPOLECCOB B JJICK-
TPHUUICCKUX LCILAX.

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJibl (TeMbl) KOMIIEeTeHIUS OLICHOYHOI'0 IMoka3zaTeu oLeHKH
AMCIUILIMHBI cpeacTBa
Pazmen 1 OIlK-1 Tect [IpaBUIBHOCTH BBITIOTHEHUSI
3a1aHus
OIIK-1 JlaGopaTopHbIe ApryMeHTHPOBaHHOCTB OTBE-
paboThI TOB
OIlK-1 [MpakTHdeckue [MonHOTa M MPAaBUIILHOCTD BbI-
3a/1aHus TIOJTHEHMS 3aJaHUs
OIlK-1 PacuetHo- [lomHoTa W TPaBUIBHOCTH
rpaduueckas BBITIOJIHEHMS 3a/1aHUS
pabora 1
Paznen 2-4 OIIK-1 Tect [IpaBUIBHOCTH BHIMTOJHEHHS
3a1aHus
OIIK-1 JlaGoparopHsbie ApPryMeHTHPOBaHHOCTbH OTBE-
paboThI TOB
OIIK-1 [IpakTuueckue [HonmHOTa M IPaBUIBHOCTH BHI-
3a/IaHus MOJTHEHHUS 3aJaHUS
OIIK-1 PacuetHo- [TonHOTa M TPaBUIBHOCTH
rpagudeckast BBITIOJTHCHUS 3aIaHUs
pabora 2
OIlK-1 Bonpocer x 3k- | I[lonHOTa M aprymeHTHpO-
3aMEHy BAHHOCTBH OTBETOB
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OIlK-1 3amaun K 9k3a- | [lonHOTa M aprymeHTupo-

MCHY BaHHOCTb PELICHHUS 3a/1a4

2 MeToanueckne MaTepHAaJIbl, ONpe/IeIA0IHe MPoLeaypPhl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHusI KOMIIETEHIM I

Meroanueckre MaTepHabl, OMpPEACIIAIONINE MPOIEAYPhl OIICHUBAHKS 3HAHUM, YMEHUIA,
HaBBIKOB M (WJIM) OIBITA JEATEIBHOCTH, MPEICTABICHBI B BU/IE TEXHOJIOTHYECKON KapThl TUCIIH-
e (Tabnuma 3).

Ta6mmma 3 — TexHosornueckas Kapra

HaumenoBa- Cpoxku Hlkana Kpurepun
HHE BBINOJI- | OLlEHUBA- OlleHUBAHUS
OI€HOYHOI'0 HEHUA HUA
CpeCTBa
1 | 2 3 4 5
__ceMecTp
Ilpomesrcymounas ammecmayus 6 hopme 3auema ¢ OYeHKoOU
1 Tect B TeueHue | 50amioB 5 6amnoB — 91-100 % mpaBUIIBHBIX OTBETOB —
ceccuu BBICOKUI YPOBEHb 3HAHU;

4 6amioB — 71-90 % npaBUIBHBIX OTBETOB — JIOCTA-
TOYHO BBICOKUI YPOBEHb 3HAHUH;

3 6amtoB — 61-70 % npaBUIBHBIX OTBETOB —
CpPEeIHHUM YPOBEHb 3HAHUIA;

2 Oamwia — 51-60 % mnpaBUIBHBIX OTBETOB —
HU3KUN YPOBEHb 3HAHU;

0 6ammoB — 0-50 % mnpaBHIBHBIX OTBETOB —
OYE€Hb HU3KHUI YPOBEHBb 3HAHUU.

2 | Jlaboparopnas | B Teuenue | 100ammoB | 10 GamaoB — CTYZEHT IIOKa3al OTJIMYHEIE
pabora | ceccnn HaBBIKM NPUMEHECHHUS IOJYYCHHBIX 3HAHUN U
3 | JJaboparopHast | B Teuenue | 106amioB YMEHMH IPH PELIEHAN 3a1a4 B PaMKax yCBO-
pabota 2 cecenn EHHOro y4eOHOro MaTepuana.
4 | Iaboparopnas | B Tewenue | 106amnos 8 0aIoB — CTYJIEHT NOKa3ai XOPOLINe HaBbIKU
pabora 3 ceccuu . N
5 TIpaxtadcckoe | B teuchne | 106amios | PYMEHEHMA MONYYEHHEIX SHAHHH W yMEHMil
B CecCH MpH pEIIeHNH 3a1a4 B paMKaX YCBOECHHOTO
y4eOHOro MaTepuaia.
6 OammoB — CTYIEHT TOKa3zal yAOBJe-
TBOPUTENHHOE BJIAJICHHE HaBBIKAMU IpPHUMEHE-
HUs TIOJIYYCHHBIX 3HAHUM M yMEHHUHN IIpU pe-
IIEHUH 33/1a4 B paMKax YCBOEHHOTO y4eOHOIo
Marepuana.
4 Gamna — CTYAEHT MPOJIEMOHCTPUPOBAI HEJl0-
CTaTOYHBIA ypPOBEHb BJIAJCHHUS YMEHHSIMH U
HaBBIKAMU TIpU pPELICHUM 337a4 B paMKax
YCBOEGHHOTO Y4eOHOT0 MaTepuaa.

6 |PIP1 B T€UECHUE 40 40 GamioB — CTYICHT BIAJICET 3HAHHUSMHU, yMe-
ceMecTpa HUSIMH U HaBBIKAMHU B TOJIHOM o0beMe, J0CTa-
TOYHO TJIYOOKO OCMBICIMBAET BBINOJHEHHYIO
paboTy; caMOCTOSTEIbHO, B JIOTHYECKOH IO-
CIIEIOBATEIIFHOCTH M MCUEPIIBIBAIOIIE OTBEYACT
Ha BOIIPOCHI, CBsSI3aHHbIE ¢ paboTON
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1 2 3 4 5

30 6ayTOB — CTY/ACHT BIIQJIe€T 3HAHUSIMH, YMe-
HUSIMH M HaBBIKAMU TIOYTH B MOJHOM OOBEeMe
(umeroTcst TpoOesbl 3HaHUK TOJIBKO B HEKOTO-
PBIX, OCOOEHHO CIIOKHBIX pasjeniax); He J0-
IIyCKaeT BMECTE€ C TEM CEPbE3HbIX OIIMOOK B
pacueTHoil paboTe

20 6amioB — CTYIEHT CIIOCOOEH pemarh JHUIIb
HaunOoJiee JIerkue 3a/1a4u, BJIaeeT TOIbKO 005-
3aTeIbHBIM MUHUMYMOM METOJI0B pacueTa

0 — cTyeHT He OCBOWII 00sI3aTEIFHOTO MUHU-
MyMa 3HaHUH.

UTOTI'O: 80
OaJuI0B

Kputepuu ouenku pe3yabTaToB 00y4eHHUsI 10 AUCUHUILIMHE:

0 — 64 % oT MakcUMabHO BO3MOXKHOM CyMMBbI 0aJlJIOB — «HEYI0BJIETBOPUTEIHHO (ne-
JOCTaTOYHBIA YPOBEHB JJISl IPOMEKYTOYHOM aTTECTALIUNH 110 TUCIUILIINHE);
65 — 74 % OT MakCHUMaJIbHO BO3MOXHOH CYMMBI 0aJJIOB — «Y/IOBJIETBOPUTEIHLHOY (mo-

POTOBBIN (MUHUMAIIBbHBIN) YPOBEHD);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcuManbHO BO3MOKHOM CyMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKUH (MaKCHMallb-
HBII) YpPOBEHbD)

4 ceMecTp
Ilpomesrcymounasa ammecmauus 6 popme IK3amena

1 Tecrt

B TCUCHHE
ceMecTpa

50aiu10B

5 6amnoB — 91-100 % mpaBUIIBHBIX OTBETOB —
BBICOKHI YPOBEHb 3HAHUN;

4 6amioB — 71-90 % npaBUIBHBIX OTBETOB — JIOCTA-
TOYHO BBICOKUH YPOBEHb 3HAHUH;

3 6amioB — 61-70 % npaBUIBHBIX OTBETOB —
CPEIHUM YPOBEHb 3HAHUN;

2 Gamma — 51-60 % mnpaBWIBHBIX OTBETOB —
HU3KHWH YPOBEHb 3HAHUU;

0 6amnoB — 0-50 % mnpaBUIBHBIX OTBETOB —
OYEHb HU3KHUI YPOBEHb 3HAHHH.

2 PI'P-2

B TCUCHHE
ceMecTpa

50

50 6amnoB — CTyJIEHT BIafeeT 3HAHUAMHU, yMe-
HHMSIMHA M HaBBIKAMU B TOJIHOM OOBEME, J10CTa-
TOYHO TJIYOOKO OCMBICIIMBAET BBITOJTHCHHYIO
paboTy; CcamMOCTOSITeNbHO, B JIOTUYECKOW TIO-
CJIEIOBATENLHOCTH M MCUEPIIBIBAIOIIE OTBEYAET
Ha BOIMPOCHI, CBSI3aHHbIE ¢ pabOTOMI
40 6anmIoB — CTYJEHT BJIAJEeT 3HAHUSIMH, yMe-
HHUSMH U HaBBIKAMH IIOYTH B IIOJHOM OOBEME
(uMeroTcst mpoOenbl 3HaHUN TOJNBKO B HEKOTO-
pPBIX, OCOOCHHO CIIOKHBIX pasjeniax), He J0-
ITyCKaeT BMECTE C TEM CEpPhE3HBIX OIHUOOK B
pacueTHBIX paboTax
20 6amIoB — CTYNEHT CIIOCOOCH pemiaTh JIUIIb
Haubollee JIErKue 3aa4u, BIaJeeT TOJIbKO 00s-
3aTeIbHBIM MUHUMYMOM METOJIOB pacdera

0 — cTyeHT He OCBOMII 00sI3aTEILHOTO MUHU-

MyMa 3HaHUM.

3 | JJabopartopHas

pabora |

B TCUCHUC
CCCCHUH

106am10B

10 GamnoB — CTYIOEHT IOKa3al OTJIMYHbIE
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2

3

4

5

JlaGopaTopHas
pabora 2

B TCUCHUC
CCCCUH

106ayut0B

JlaboparopHas

B TCUCHUC

106au10B

HaBBIKM TPUMEHEHUS TOJYYCHHBIX 3HAHHWNA U
YMEHHMH TMpu peleHuu npodeccuoHalIbHbBIX
3aJa4 B paMKax YCBOCHHOTO Y4eOHOro MaTte-

pabora 3 CeCcCHH

puaia.
8 0aJIIOB — CTYAEHT MOKa3aJl XOPOLINE HABBIKU
IPUMEHEHHUs IOJIyYEHHBIX 3HAHUW W yMEHUU
IpU pelmeHnd NpoPEeCCHOHATBHBIX 3a1ad B
paMKax yCBOEHHOT'O y4eOHOIro Marepuania.

6 OamioB — CTYAGHT IIOKa3al yJOBIIC-
TBOPUTEJIBHOE BJIAJICHUE HABBIKAMU IIPUMEHE-
HHUs IIOJIYYCHHBIX 3HAHUM M YMEHUH IIpU pe-
IIEHUU MpOo(pEeCcCCHOHANBHBIX 3a7ad B PAMKax
YCBOEHHOT'O Y4eOHOI0 MaTepuania.

4 Gamna — CTYIEHT NPOJIEMOHCTPUPOBAI HENl0-
CTaTOYHbIA ypOBEHb BJIAJCHUS YMEHHUSIMH U
HaBBIKAMHU IIPU pEIIEHUM NPOQecCHOHATbHbBIX
3a/la4 B paMKax YCBOEHHOI'O y4yeOHOro mare-
puaia.

6 [IpakTrueckoe 106ammoB

3aJaHue

B TCUYCHHC
ceCCHuHu

125
JIOB

B TEUYEHHUE oai-

ceMecTpa

Texymuit KOHTPOJIb:

100
JIOB

DK3aMeH: Oan- | 100 GamnoB — CTYIOEHT BIAJAEET 3HAHUSIMU,
YMEHHSMH U HaBBIKAMU B ITOJTHOM 00BEME;

84 Oayuta - CTYICHT BiajeeT 3HAHUSIMHU, yMe-
HUSIMH 1 HaBBIKAMH TIOYTH B TIOJTHOM 0O0BeMe
(umerorcst HeOoNbIIME MPOOEITBI 3HAHUHA TOJTb-
KO B HEKOTOPBIX, OCOOCHHO CIIOXKHBIX pasJie-
nax);

74 Gamna — CTyOEHT CIIOCOOEH pemarh JIHUIIb
HauOoJlee JIerKue 3a7a4u, BIaJeeT TOIbKO 00s-
3aTeNbHBIM MUHIMYMOM 3HAaHUH;

64 Oama - CTYJIEHT HE OCBOMJ 00s3aTE€IBHOTIO

MHHHMMYMa 3HAHUN.

HUTOI'O: 225

Oaju10B

MuHUMaIBHOE KOTUYECTBO OAJLIOB JUIs JOIMYCKa CTYAEHTa K MPOMEXYTOUHOH aTrTecTaluuu B (opme
sk3ameHa paBHseTcs S0 % OoT MakCHUMaIbHOTO KOJIMYECTBA OaJIIOB, MPETYCMOTPEHHBIX 3a TEKYIITYIO
paboTy B cemecTpe.

Kpurepun onieHKH pe3ynbTaToB 00yYeHHS M0 JUCIUTUINHE!

0 — 64 % oT MakcUMaJIbHO BO3MOXKHON CyMMBI OajlJIOB — «HEYAOBIETBOPUTEIBHOY (HEIOCTATOU-
HBIA YPOBEHB JIJIsl MPOMEXKYTOYHOM aTTECTAIMH 10 JUCIUTUIHHE);

65 — 74 % oOT MakCUMaJbHO BO3MOXHON CyMMBbI OQJIJIOB — «yJOBJIETBOPUTEIBHO» (TIOPOTOBBII
(MUHMMAIBHBIN) YPOBEHB);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CpeHUIN YPOBEHbD);

85 — 100 % oT MakcHMaJbHO BO3MOYKHON CYMMBI OQJUTOB — «OTIMYHOY» (BBICOKHI (MaKCHMab-
HBII) YPOBEHB).
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHUs KOMIIETEHINH B X0/1¢ 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3aganus IS TEKyIero KOHTPOJIsl yCIeBaeMOCTH

TECT

BapI/IaHTBI TCCTOB:

Tecr Ne 1:Eciu R = 30 Om, aE = 20 I B,
TO CHJIAa TOKa qepes HNCTOYHUK COCTABHUT...

BapuaHThbl 0TBeTOB: (BBIOCPHTE

OJIVH TIPaBUILHBIM OTBET)
1A CDE R DR R
2.2 A

3.0,27 A
4.1,5A

Tect Ne 2: MoImHOCTb, BBIICIAIOMAACS BO BHYTPEHHEM COIPOTHBICHUH HCTOYHHKA
DIAC K, cocrasur...

BapuaHnTtbl oTBeTOB: (BBIOCPUTE OJIMH ITpa-
BUJIbHBIN OTBET)

1.30 Bt

2.16 Bt

3.32Br

4.8 Br

- — —— -

9
[lIJ
2
=T
-y
if—

[ ]

}R=8 )

Tect Ne 3 Onpenenure eIUHULBI U3MEPEHUS

Il
]
=
I .=

€AMHMIIA U3MEPEHUS MOLTHOCTH NIocTositHHOTO | 1 B
TOKa
€VHMIIA U3MEPEHUS CONTPOTUBIICHUS 1 Br
MIOCTOSTHHOTO TOKa
€AMHMIIA U3MEPEHUS CUIIBI AIIEKTPUYECKOTO 1 Om
TOKa
€IMHHIIA U3MEPEHUS DIIEKTPUUECKOTO 1A
HanpsHKeHUs
Tecr Ne d: Ecmn £ = A7 = A » = 30 Owm, 1o monnoe CONPOTHUBIICHHE IIETIN £ DPaB-
HO...
BapuanTbl oTBeTOB: (BBIOEpUTE OJIMH IIpa-
BUJIbHBIN OTBET) R
1.30 Om = L
2. 302 Om
3.90 Om
4.9,50Om X
Xe
Tect Ne 5B nienu ¢ YuCTO aKTUBHBIM COITPOTHUB-
JICHHEM TOK COBMaJiaeT 1o (aze ¢ HanpsHKEHUEM - a B o | |
LIENH C IEKTPUUECKON EMKOCTBIO Ha
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YToJl rpanycoB? BcraBbTe npoIyiieHHbIE CI0Ba

Tect Ne 6: Ykakute eIMHULIBI U3MEPEHUS MOIIIHOCTEH B LEISIX MEPEMEHHOI0 TOKA

EI[I/IHI/II_[a HN3MCPEHUA IMOJTHOM MOIIIHOCTH B
HCIIAX ICPEMCHHOT'O TOKA.

EI[I/IHI/II_[a HN3MCPEHUA peaKTHBHOﬁ MOIITHOCTH B
HCIAX IICPEMCHHOT'O TOKA.

Enununa namepeHust akTHBHOH MOIIHOCTH B
LEMIX NEPEMEHHOTO TOKa.

Tect Ne 7: CummMerpuyHas TpexQa3Hasi akTUBHAs Harpy3Ka COeIMHEHa B TPEYTOJbHUK U
norpediser P = 600 Br. HaiiTu MOITHOCTH HAarpy3KkH mocie oOpbsiBa 0JJHOTO U3 JIMHEHHBIX TPO-
BOJIOB.

BapuaHTbl 0TBeTOB: (BHIOCPUTE OJIUH NMPABUILHBINA OTBET)

1. 1200 Br.
2. 600 Br.
3. 300 Br.
4. 600V3 Br.
Tect Ne 8: [Tonoca nponyckanus GunbTpa, N300paxKEHHOTO Ha PUCYHKE, COCTABIISET ...
I
o Y o
L= —J
Z i
=2 3

BapuaHTbl 0TBeTOB: (BBIOEpUTE OJIMH IPABUIILHBIN OTBET)
lor @ =0 o &=,

2.0t m:mfl Ho m:mﬂ

3.0 &=t go &= @

4.or =2 o @ =

Tect Ne 9: Ecnu npu pesonance =100 B, R=10 Om, X ; =20 OM, TO BTOpOii BOJBT-

METp TOKAXeET ... . —

BapuanTtsl oTBeTOB: (BBIOEpUTE 7 e OJIMH
NpaBWIBHBII OTBET) X

1.10B2.20B

3.200 B4. 100 B oV Xi

Tect Ne 10: [Ipu oqnHaKOBBIX AeH- v CTBU-
TEJIbHBIX OTPULIATENIBHBIX KOPHSX XapaKTepu- Fva CTH-

YCCKOI'0 YPaBHCHUA 3aKOH U3MCHCHUA

Toka (%) 3ammmercs B Buze ... I Ty L 9‘&
=0

BapuanTsl oTBeTOB: (BBIOEpUTE +
OJIMH IIPABUJIBHBIM OTBET)

1.
U 2R (' -




o _ _
ll(f) = E"‘AIE £t +AEE #t
3R
. o pt £t

i

Tecr Ne 11: Ecrm 1) () = 0,3 8in(100¢ + 60°) A, M =0,1 I'n, To MrHOBEHHOE 3Ha-

YEHHUE MHIYLIUPOBAHHOTO HANPSDKEHUS o (£) pasmo ...

1'1 M
—
Ll Lj 1 Lia
o al

BapuaHTbl oTBeTOB: (BHIOEpUTE OJIMH IPABUIILHBIA OTBET)

1. 3sin(100¢ +150°) A
2. 30 sin(100¢ + 60°) A
3. 3sin(100f + 60°) A
4. 6 sin(100f +150°) A

Tecr Ne 12: Ecm X = 40 Om, X5 = 90 Om, X 3¢ =15 Owm, 10 k02pPunment un-
JlyKTHBHOM CBSI3U PABEH ...

M

o 1 vy WQ

BapuanTbl oTBeTOB: (BHIOEpUTE OJIMH PABUIILHBIA OTBET)

1.0,5

2.0,45

3.0,15

4.0,25

Tecr Ne 13: Tpexdasznas cuMMeTpudHas Harpy3ka coeliMHEHa B 3Be3y 0€3 HyJIEBOTO
npoBojAa U notpedisier ot ceth MourHocTh P = 300 Br. Kak u3MeHuTCs 3Ta MOIIHOCTH HOCTE
KOPOTKOT'O 3aMbIKaHUs OJJHOM U3 (a3 Ha Harpy3Ku ?

BapuaHTbl oTBeTOB: (BBIOEpUTE OJIMH PABUIBLHBIA OTBET)

1. P=200 Br.

2. P =300 Br.

3. P=300V3 Br.

4. P =600 Br.
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BOIIPOCHI HA 3ALIUTY JJABOPATOPHBIX PABOT
3 cemecTp

JlaGopaTopnas padora 1(Nelpeasusyercs B popMe NpaKTHUECKOI MOATOTOB-
kn)lccnenoBanre BOJbTaMIIEPHBIX XapaKTEPUCTUK HATPY30K U HICTOUYHUKOB.

1. Jlath ompezneneHuEe MOHATHIM <OJICKTPUUECKAs LEIMbY», <OJICKTPUUECKas CXeMay,
«y3€I1», BETBbY.

2. Chopmynupoath 3akoH Oma st yaactka menu ¢ SC

3. ChopmynupoBats 3akoHbl Kupxroda.

4. U3 xakux cooOpakeHUH ompenensieTcs KOJIUYECTBO HE3aBUCHUMBIX YpaBHEHM, CO-
CTaBIIEHHBIX 10 3akoHaM Kupxroga, HeoOXoaumMoe /i pacyera BCeX TOKOB CXEMBbI?

5. Kakum 006pa3oM JOKHBI BKIIOYATHCSA B AJEKTPUUYECKYIO CXEMY aMIIEPMETP U BOJIBT-
meTp?

JlaGopaTopHas padora 2 VccnenoBanue pekMMOB padOThl HCTOYHHUKA TTOCTOSTHHOTO
HaIpsKEHUs1. DKBUBAJIIEHTHBIE TPEOOPA30BaHUS B SJICKTPUUCCKUX IIETISX.

1. [TpuBecTu npuMepHI, MOKA3bIBAIOIINE HEOOXOAUMOCTh MPEOOPa30BaHMI 3BE3a — TPe-
YT OJIbHUK.

2. YTo Takoe MOTEHIaJ TOYKH JIEKTPUIECKOTO Leru?

3. Kak paccunTtaTh HOTEHIIMAJ TOUKH 3IEKTPUUYECKON Liernn?

4. MoeT JId 0OKa3aThCs, YTO HECKOJIBKO TOYEK AJIEKTPUYECKOW IENH MMEIOT HYJIEBOU
MOTEHLIMAN, €CIIM 3a3€MJIEHA TOJIKO OJIHA TOYKa?

5. Kak ompenenuThs Ha OIBITE 3HAK MOTEHIIMANA KaKOH-ITHOO TOUKHU AJIEKTPUUECKOHN I1e-
nu?

6. Kakuie HCTOUHUKH 3IEKTPUUYECKON SHEPTrUuu Bbl 3HaeTe?

7. Kakue pe>xuMbl pabOThI ICTOYHUKOB BaM M3BECTHBI?

8. UTo Takoe aKTUBHBIN U TACCUBHBIN ABYXITOTOCHUKH?

9. N3o6pa3ute BAX peanbHOro ncrounuka, ucrounnka 3J1C, ncrounnka Toka. JInHen-
HOTO COITPOTHUBJICHHUSI.

10. B yem 3axirogaeTcsi METOJT SKBUBAJICHTHOOTO reHeparopa?
JlaGopaTopHnas pa6ora 3. MccienoBanue nenu ogHo¢pa3HOro CHHYCOUAAIBLHOIO TOKA C Moce-
JIOBaTEJIbHBIM COEIMHEHUEM 3JIeMeHTOB. VccnenoBanue pa3BeTBIEHHOM ANEKTPUYECKOM LIenn
CHUHYCOMIaNBHOTO TOKa. MccnenoBanue 1ienu ogHo(}ha3Horo CHHYCOMIaIbHOTO TOKa C MOCIe0-
BaTeJbHBIM coeuHeHneM 1,L,C a7eMeHTOoB.

1. Uto Ha3bIBaeTCsl pe30HAHCOM HAIPSKEHUN?

2. KakoBbl XapakTepHble OCOOCHHOCTH COINPOTHUBICHUI ENH MpU PE30HAHCE HaIlpsiKe-
HUN?

[99)

. Kakum 006pa3oM MOKHO TOCTUYB pEe30HAHCA HANPSKEHUN?
. Kakyto BenmnumHy umeer KO3 GHUIMEHT MOIIHOCTU U Yroj ¢ MPHU pe30HAHCEe HarpsiKe-

N

HUN?
. KakoBbI xapakTepHble 0COOEHHOCTH MOIITHOCTEH MPpH pe30HaHCe HAIPsKEHU?
. KakoBo ycnoBue BO3HUKHOBEHHS pe30HaHCa TOKOB B 3JIEKTPUUECKOH Ienu?
. Kakum o0Gpa3om B onbiTe onpezensercs U pUKcupyercs pe3oHaHC TOKOB?
. KaxkoBbl xapakTepHble 0COOEHHOCTH MPOBOJUMOCTH IIEMH MPU PE30HAHCE TOKOB?
. 3anucatb (hopMyIy BOJIHOBOT'O COIPOTHUBIICHHUS U BOJTHOBOM MPOBOJUMOCTH LIEIIH.
10. 3anucaTs hopMyay TOOPOTHOCTH KOHTYpA.
11. Hanucath ¢GopmMyny SKBHBAJCHTHOTO CONPOTHBIIEHUS BCEH IIeNMM B KOMILJICKCHOM
dbopMe a5 UcClieyeMOil 3TIEKTPUUECKON CXEMBI.
12. Tlo 3akonam Kupxroda HammcaTh OCHOBHBIE ypaBHEHHS HCCIENYyeMOH 3JeKTpuye-
CKOM IIeTIH B KOMIUIEKCHOM (opme.
13. KakoB nopsi10K MOCTPOEHUsI KPYroBOM AMAarpaMMbl TOKOB?
14. Kakue BenmuYrMHBI HEOOXOAUMO PACCUUTATh, YTOOBI MOCTPOUTH KPYTrOBYIO IHArpaM-

O 00 3 O\ W

My?
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15. Kakue BeIMUMHBI MOKHO ONPEAEIUTH 110 KPYyroBoi Auarpamme?

4 cemecTp
JlabopaTopHas padora 1. McciaenoBanue Tpexda3Hoi nenu
1. Yto Takoe cuMMeTpuYHasi Harpy3ka?

2. Kakoe COOTHOIIEHHE MEXAY JUHEHHBIMU M (Da3HBIMU HANPSDKEHUSMH JJISI CUMMET-
PUYHOM CUCTEMBI IPU COCTMHEHUHU 3BE3/1011?

3. Jlns 4ero Hy’>KeH HeNUTpaIbHbIA IPOBOA?

4. B KakoM cily4yae HanpspKeHUE B HEUTpaiu paBHO HYJIIO?

5. Kak paccuntarh akTHBHYIO, PEaKTUBHYIO U MOJIHYIO MOIIHOCTH OJHOM (pa3sl moTpedu-
Tens?

6. KakoBo cooTHomenne Mexay (Gpa3sHbIMU U JIMHEHHBIMH TOKaMU TPU COeTMHEHHUU (a3
OTpEeOUTENS TPEYTOJIbHUKOM?

7. Kak cBsi3aHbI JEHCTBYIOIINE 3HAYEHUS JIMHEHHBIX U (a3HBIX TOKOB IPH CUMMETPHUY-
HOI Harpy3ke?

8. OT xakux (paKTOPOB 3aBUCHUT YTOJI CIBUTA MEXAY (pa3HBIMU HAIPSHKCHUSAMHU U (a3HbI-
MU TOKaMu?

9. UeMy paBeH yroi ciBura Mex1y GazHbIMU U JUHEHHBIMU TOKAMH IPU CUMMETPUYHON
Harpyske?

10. Kak paccunTars MOIIHOCTh OTPEOUTENS P HECUMMETPUYHON Harpy3Ke.

JlaGopatopHas padora 2. . MccnenoBaHue NacCUBHBIX YETHIPEXIIOIOCHUKOB .

1.IIpuBeauTe mpuMepsl yCTPOICTB, KOTOPbIE MOTYT pacCMaTPUBATHCA KaK YEThIPEXIIO-
JIFOCHUKHU.

2. Kaxoii 4eTbIpeXI10JIFOCHUK Ha3bIBAIOT CHUMMETPUUHBIM?

3. Banucarh ypaBHEHHS YETHIPEXIOIIOCHUKA B (hopme [A].

4. Kak omnpezensercss NOBTOPHOE (XapaKTEPUCTUYECKOE) CONPOTUBIICHUE JJISI CUMMET-
PUYHOTO YETHIPEXIIOICHUKA?

5. 3aryxanue usmepstor B Henepax. KakoB ¢puzndeckuii cMbICI 3TON €UHUIIBI?

JlaGopatopnas pa6ora 3.  lccnenoBaHue nepexoaHbIX MPOLECCOB B LEISIX C OHUM U
JIBYMsI pEaKTUBHBIMU 3JIEMEHTAMU

1. ChopmynupoBaTh 3aKOHBI KOMMYTAIIHH.

2. Tlouemy npH OTKJIFOUEHHUH JIF0OOH 3JIEKTPUUECKON LEeNu OT UCTOYHMKA HaOroAaeTcs
HCKPEHHUE MEXAY KOHTAKTaMH BBIKJIIOUATENsA?

3. [MosicHUTH PU3NYECKHI CMBICT TTOCTOSIHHON BPEMEHH MEPEXO0THOTO TIpoliecca Ieru.

4. 3ammcarh 3aBHCUMOCTh TOKa OT BpemeHH i(t) mpu paspsiie KOHIEHcaTopa Ha COMpO-
TUBJICHHE.

5. YeM 0OBSACHUTH CKauOK HANpsHKEHUs Ha KaTyIIKe MHIYKTUBHOCTHU MPH MOJKIIOUYEHUH
€€ K UICTOYHHMKY MTUTaHUs?

6. 3anucarpe yciaoBHE, IPU KOTOPOM B LIENIHA C MHIYKTUBHOCTBIO U EMKOCTBIO BO3MOXKHO
BO3HUKHOBEHUE TAPMOHUYECKUX KOJIeOaHUH ToKa?

7. Ilpym aHanmm3e NEpPEXOAHBIX IPOLECCOB MCIONb3YIOT 3aBUCHUMBIE U HE3aBHCHMBIE
HayvaJbHbIE ycloBUs. UeM OHUM oTinyaroTcs APYyT OT apyra?

8. Llens ¢ mocnenoBarenabHO coequHeHHbIMUN, L, C-aemMenTaMu BKIIOYaeTcs: Ha MOCTO-
sHHoe Hanpsbkenue Ug. Yemy pasubl U (0+) u Uc(0+), ecin KOMMYyTallMOHHBIN KITIOY pacrosa-
raercs MocJIeJOBaTEIbHO ¢ UCTOYHUKOM ITUTAHUA?

9. B mocnenoBarenpHOMr, L, C-mienmu mponucxoauT KojieOaTeIbHbIA pa3ps)l KOHICHCATO-
pa. Korna sHeprus, pacxogyemMasi MHIYKTUBHOCTBIO, JOCTUTHET MAaKCUMAJIBHOTO 3HAUYEHUs: pU
nepexo/ie Toka yepe3 HOJlb WU MPU MaKCHUMyMe ToKa?

10. 3anucath B 00IIEM BH/IE 3aBUCHMOCTB TOKa 0T BpemeHH I(t) mpu Bkmovenun I, L, C-
LENU Ha MOCTOSHHOE HAlpsDKEHHE B CIydasX alepuoIMYecKoro M KoieOaTelbHOro XapakTepa
NIEPEXOIHOTO Mpoliecca.
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IIpakTuyeckue 3a7aHus
3 cemecTp

Ipakmuueckoe 3a0anue 1Cocmasnenue u peutenue ypasnenuii Kupxeoga

ITo 3amaHHO AMEKTPHUUYECKON CXEMe COCTAaBUTh U pemuTh ypaBHeHUs Kupxroda. JkBu-
BaJICHTHbIE MPe0o0pa30BaHus JIEKTPUUECKUX IeTeH

3a/laHHyI0 IEKTPUYECKYIO CXEMY, COJEPIKallyl0 IOCIEA0BAaTENbHO U MapajlIebHO CO-
€IMHEHHbIE Harpy3KH, Ipeo0pa3oBatTh 0 MpocTeiien

4 cemecTp

Ilpakmuueckoe 3adanue. Cocmaenenue u peuleHue ypagHeHuti NacCUBHO20 Yemblpexno-
JIOCHUKA

[To 3aaHHOI ANEKTPUUYECKON CXEME COCTABUTh U PELINTh YPABHEHUS YemblpexnoaioCHuU-
Ka.

[Io 3amaHHOM JJIEKTPUYECKOW CXEME YETBIPEXIOJIOCHUKA COCTBABUTH IE€PEIATOYHBIE
(GYHKIIMY IO HAMPSOKEHHIO, IO TOKY U CMEIIaHHbIe NiepefaTounble pyHkuun. Pacyer nenu c He-
CHHYCOUJIaJIbHBIM HCTOYHHKOM.

Pacuer 3aanHO#M 11enH, COCTaBICHUE ypaBHEHHIA, pemeHue B cpeae Mathcad

3 cemecTp
Pacuerno-rpaduyeckas padora 1.
3aoaua 1 Ananu3 MuHelHbIX INEKMPULECKUX Uenell NOCHMOAHHO20 MOKA

1. Ucnionb3ys rpad 3meKTpuvecKkoi 1eMu U JaHHbIE BapHaHTa 3a/1aHusl, BBIUEPTUTD DJIEK-
TPUYECKYIO CXEMY.

2. IlpeoOpa3zoBaTh MONYYEHHYIO CXEMY DJEKTPUYECKOW IIEeMU B TPEXKOHTYpHYH0. Jlms
ATOr0 HEOOXOIUMO HCIIOIH30BaTh U3BECTHBIE METO/IbI TPeoOpa30BaHUsl 1IeTIel, B TOM YHUCIIE TIe-
pPEHOC UCTOYHHKA 32 y3ell, IpeoOpa3oBaHUE TPEYTroIbHUK — 3BE3/1a U T.1I.

3. IIpousBecTy pacyeT TOKOB BO BCEX BETBSIX IIEMU METOJAaMU KOHTYPHBIX TOKOB U y3J10-
BBIX MOTEHIIMATIOB. YOEIUThCA B COBMAJCHUU PE3YNbTaTOB pacdyeTra Kakaoro meroaa. Mcmoinb-
3ysl IOJIyYEHHbIE PE3YJIbTAThI, ONMPEAEITUTH BCE TOKH B UCXOTHOM LIETIH.

4. CoctaBuTh 06aaHC MOIIHOCTH 7Sl HICXOAHOM DIIEKTPUUECKOH IIeTH.

5. B ogHO# U3 BeTBEH, coaepKallell HCTOYHUK 3.]1.C., ONPENEIUTh TOK METOJIOM 3KBUBa-
JICHTHOTO TeHepaTtopa. YOeauThCs B COBNAJCHUU 3HAYEHHS MOTYYEHHOTO TOKA CO 3HAUYEHHEM
aHAJIOTHYHOTI'O TOKA B II. 3.

6. Onpenenuts 3.7.C. ICTOYHUKA B BETBH,

Tac onpeaciaiICa TOK METOAOM 3KBHUBAJICHTHOI'O Ba‘pI/IaHT rpad)a [—)J’ICKTquCCKOﬁ CXEMBbI
reHepaTopa, Mpu KOTOPOM 3TOT TOK OyJeT paBeH
HYJIIO.

7. BbiOpaTh KOHTYp C MakCHUMaJbHO BO3-
MOXHBIM YHCJIIOM 3JIEMEHTOB, pPacCUUTaTh IIO-
TEHI[MAIBl BBIOPAHHBIX TOYEK JTOTO0 KOHTypa W
MOCTPOUTh MO HHUM €ro MOTEHIMAJbHYIO Ha-
rpammy.

BapI/IaHT HCXOOHBIX JaHHBIX

24



E1=4B,Es=10B, Ixs=1,5A

R1=00mM, R, =20 Om, R3 =10 Om,
R4 =40 Om, Rs =30 Om, Rg =20 Om,
R7 =50 Om, Rg =20 OM, Rg =10 Om

3aoaua 2 Ananu3z nuneinoll 31eKMPUUEcKoll yenu
00HOA3H020 CUHYCOUOATbHO20 MOKA

1. BeruepTuTh cXeMy AJIEKTPUYECKOW MU M0 33aJaHHOMY Tpady B COOTBETCTBUU C 3a-
JTAHHBIM BapUaHTOM.

2. [IpeoOpazoBaTh CXeMy AIEKTPUUYECKON LN B TPEXKOHTYPHYIO.

3. IIpousBectu pacyeT TOKOB BO BCEX BETBAX CXEMbI OJHUM M3 METOJOB: METOJ KOHTYp-
HBIX TOKOB M METOJ Y3JOBBIX MOTEHIMAN0B. VCIOIb3ysl MOIydYeHHBIE PE3yIbTaThl, OMPEICTUTh
BCE TOKU B UCXOJHOU CXEME.

4. CoctaBuTh 0allaHC AKTUBHOW, PEAKTHBHOW U TIOJTHOW MOIIIHOCTH B IICTIH.

5. MeTo10M 3KBUBAJIEHTHOTO I'€HEpaTopa paccuuTaTh TOK B OJIHOM U3 BETBEH, CoAepKa-
[IeH aKTUBHO-PEAKTUBHOE COMPOTHBIICHUE. Y OCIUTHCS, YTO ATOT TOK COOTBETCTBYET BEIMYMHE,
MOJIY4YeHHOM B 1. 3.

6. Jlyis ToKa BETBU 1. 4 pacCUUTATh U MOCTPOUTH KPYTrOBYIO AHArpaMMmy Mpu U3MEHEHUH
PEaKTUBHOTO COMPOTUBIICHUSI TOW BETBH OT HYJIA JO OECKOHEUHOCTH.

7. Ucnionb3yst KpyroBylO 1MarpaMMy TOKa, MOCTPOUTH 3aBUCUMOCTH MOJYJIS U (Da3bl TOKA
OT BEJIMYHUHBI PEAKTUBHOI'O COITPOTUBIICHHUS.

8. PaccunTarh ¥ MOCTPOUTH Ha KOMIUIEKCHOHM IIOCKOCTH TONOTPAPUIECKYIO THArPaMMY
HaIpsKEHUH, COBMEIICHHYIO C BEKTOPHOU TUarpaMMOU TOKOB.
Bapuanm ucxoonwvix oannvix
E, = 5(cos30 — jsin 30), B
E, = 6(cos0+ jsin30), B

E, =10(cos0—jsin0), B

Bapuant rpada 351eKTpHYecKoil CXEMBI

Z,=2+j40m

Z,=j60m

é=3—j20M

Z, =—j4 Om 6
Z;=100m

Z,=]70m
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4 cemecTp
PacuerHo-rpaduyeckas padora 2.

3aoaua 1 Ananusz nuneitnoii 31eKmpuueckoll yenu
mpexghaznozo cunycouoanibHo20 moKka

K tpexdazHoMy cHMMETpUYHOMY T€HEPATOPY CHHYCOUIATLHOTO HAMPSKCHUS
MO/ICOE/ICHEHBI Yepe3 BO3AYIIHYIO JIMHHUIO JBE HECUMMETPUYHBIC CTATHYECKHUE HATPY3KH .

[TapameTpsl Leny — 3Ha4YEHUs COPOTUBIICHUNM BO31YIIHOW JIMHUU IIEpeadn
ZaZis,Zjic, COMPOTUBICHUN CTATHYECKUX HArpy30K Za,Zs,Zc,Zan,Lac,Zbc, @ TAKKE 3HAUCHUE JTH-
HEHHOTro HAMPsDKeHUS Ha 3a)kuMax rereparopa U mpuBeneHs! B Tabmuie 3.3.

By . .
—_— A f— Iaz
rvv.‘ —-
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s Zap Tab
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. f,;,,: 'y
Iz A .
E‘rc . j::a
i T I
Znc :
I
Z4 Zg Zg
I
Conep:xanue 3a1aHust
1) N300pa3uth cxemy 3JMEeKTPUIECKON IIEMHU COrNIACHO BapUaHTY 3aja-
HUS
2) Paccunrtars TOKM B TMHUY U (Pa3ax Harpy3ok. OnpeaenuTs GpazHble
Y JIMHEHHBIC HATIPSKCHUS.
3) [TocTpouTh BEKTOPHBIC JHATPAMMEI TOKOB U BEKTOPHBIE TOIIOTPa-
dbudeckue nuarpaMMbl HaNPsDKEHUH.
4) Paccunrtars MOmHOCTH MOTPEOIIiEMbIe HATPY3KAMH U JTHHHUEH.
[TpoBepuTh OamaHc MOIIHOCTH.
5) Onpenenuth 0a30BbIE BEKTOPHI MIPSIMOM, OOPATHOM U HYIEBOH 1MO-

CJIeIOBATENbHOCTH JUIsl (Pa3HBIX HAMpsKEHUH Harpy3ok. PaccunTtats k03 uiiu-
€HT HECUMMETPHH JUIs (pa3HBIX HANpsHKEHUI Harpy30K.
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3anaua 2. Ananusz nepexooHvlxX NPOUECccos8 6 INeKMpPUUeCKUx yenax
Conep:xanue 3a1aHus
Jl1s 3aaHHOM AIIEKTPUYECKON IIEMUH BHUJIa KOMMYTAIMH [IPOBECTU CJIEIYIOUINE UCCIIE0-
BaHUS:
1. Paccuurtarh nepexoaHbIN IPOLECC B LIETH KIACCHYECKUM METOJIOM.

2. H3MeHHUTH 3HaUYEeHUS EMKOCTH HIIH HHAYKTHBHOCTHU TAKUM 06pa30M, YTOOBI U3MEHUJICS

XapakTep NepeEXOAHOTO IMpouecca B HCIIN U paCCUYUTATh HepeXOI[HBIfI IIponecc oneparop-

i L - i
1 r l in lic 3
u
UO " Ci— C "
v
K

@ @ N

HBIM MCTOJOM.
3. HOCTpOI/ITB l"pa(bI/IKI/I N3MCHCHHS TOKA B KATYIIKEC MHAYKTUBHOCTU U HAIIPSAKCHUA HaA

CMKOCTH.

BapuaHT HCXOTHBIX JaHHBIX
Uo= 110 B;r;= 10 Om;r= 100 Om;r3= 100 Om;L = 0,1T'H; C = 100 MKD.

3.2 3agaHus A1 NPOMEKYTOYHOH aTTeCTAlUA

KoHTposibHBIE BONPOCHI K 9K3aMEHY
4 cemecTp

OcHOBHbIE IOHATHSA U OTIPEIETICHUS B TpeX(Pa3HbIX LEMsIX CUHYCOMIAIbHOTO TOKA.

Coenunenue Tpex(a3Hoil Harpy3KH «3Be3/10M».

Coenunenne TpexdazHO Harpy3KH «TPeyroJbHUKOM).

MouHoCTh B Tpex(a3HbIX LEnsX.

Omnpenenenre MOIHOCTU B TpeX(a3HbIX LIEMAX C TOMOIIBIO BATTMETPOB.

Pacuer cuMMETpUYHBIX PEXKUMOB TpeX(a3HbIX IIeTeH.

Pacyetr HecUMMETPUYHBIX PEKUMOB TpeX(Pa3HbIX LIETIeH CO CTATUYECKON Harpy3Koi.

Hanpsiokenue Ha (azax nprueMHUKa B HEKOTOPBIX YaCTHBIX CIyYasX.

CuMMeTpHUHbIE COCTABIIAIONMINE TPpeX(ha3HO CUCTEMbI BETUYHH.

0. ConpoTuBieHNss CUMMETPUYHON Tpex(a3zHON LEenH s TOKOB Pa3IU4HON MOCIeN0-
BATEJILHOCTH.

11. CuMMmeTpUUHbIE COCTABISIONINE HANPSHKEHUI U TOKOB B HECUMMETPHUHON Tpexdas-

HOH IIEeTH.
12. Pacuer menu ¢ HECUMMETPUYHON CTAaTUYECKOH M CHUMMETPUYHOM JMHAMHYECKOU
Harpy3Koi.

RBOoo~Nooa~wONE
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13. PacueT nienu ¢ HECUMMETPUYHBIM YYaCTKOM B JIMHHM U CUMMETPUYHOH JWHAMHYe-
CKOM Harpy3kom.

14. PaznoxeHue nepuoauveckux GyHKIun B psag Oypre.

15. [eiicTByromue 1 cpeiHUE 3HAUYCHUSI HECHHYCOUJATBHOT'O TOKA W HAMIPSIKCHUS.

16. AKTHBHas MOLIHOCTH B IIETISIX HECMHYCOUIaIbHOTO TOKA.

17. Koo duuuenTs:, xapakrepusyromume ¢(opMy HECHHYCOUIAIbHBIX NEPUOIUYECKUX
KPUBBIX.

18. PacuéT nuHEeHHBIX Lenei MpU HECUHYCOUIAIbHOM HAPSHKCHUH Ha BXOJIE.

19. buenus konebaHui.

20. MoaynupoBaHHbIE KOJIEOaHUSI.

21. YeTbIpeXIOIIOCHUKHN U UX YPaBHEHHUS.

22. PexX1MBbI YETHIPEXTIOTIOCHUKOB

23. KoahpurmeHThI 4eTHIPEXITOIIOCHUKOB.

24. DKBUBAJICHTHBIC CXEMBI YETHIPEXITOTIOCHUKOB.

25. XapakrepucTuueckue (BTOPHYHBIE) TapaMeTPhl MACCUBHBIX YETHIPEXIMOIIOCHUKOB

26. IlenHbIC CXEMBI.

27. HazHaueHHe U TUIIBI GUIBTPOB.

28. OcHoBbI TeopuH K — GUIBTPOB.

29. K— ¢punsrpet HY u BY, momocossie u 3arpaxaaromiue K — GuibTpsl.

30. O6mmit myTh pacdera MEPEXOTHBIX MPOIECCOB B JIMHEHHBIX JJIEKTPUYCCKUX IETISX
KJIACCUYECKUM METOJIOM.

31. OnpeneneHue MOCTOSHHBIX WHTETPUPOBAHUS W3 HAYAIBHBIX YCIOBHHA (3aKOHBI KOM-
MYTallUu).

32. TlepexoaHbIC TIPOIECCHI B IIETH € MOCIEA0BATEIHHO COCTUHEHHBIMA yJacTKaMu I u L.

33. 3ambikanue I, L 1ienm HaKOpOTKO.

34. OrkmroueHue I, L menu oT HCTOYHUKA MTOCTOSHHOTO HAIIPSKCHHUS.

35. Bkirouenwue I, L 1menu moa mocTosIHHOE HAMPSDKEHUE.

36. Bximouenwe I, L nienu moa cHHyCOMIAIBHOE HAMIPSKCHHE.

37. IlepexoaHbie IPOIECCH B IIEMH € MOCIEA0BATEIHHO COETUHEHHBIMU deMeHTaMu I'C.

38. 3ampikanwue rC enu HaKOPOTKO.

39. Bxmtouenue rC 1enu moJ1 HOCTOSIHHOE HANPsKEHUE.

40. Bxirouenue rC menw moJ1 CHHYCOHMIaTbHOE HANPSDKEHUE.

41. TlepexoaHbIe MPOLIECCHI B IIEMU C MOCIEI0BATEILHO COeIMHEHHBIMH yuacTkamu ILC.

42. Pa3psi KOHIEHCaTOpa Ha 1ienb L.

43. Bxmtouenue rLC- nienu moj mocTossHHOE HAMPSKEHHE.

44. Bxmouenue rLC menu o cuHycon1anbHOE HANPsOKEHUE.

45. TlepexoHbIE MPOLIECCHI TP MTHOBEHHOM U3MEHEHUH MapaMeTPOB yUACTKOB IICTIH.

46. PacdeT nepexoIHBIX MPOIECCOB B CIIONKHOMU IETTH.

47. OneparopHoe n300pakeHne (QyHKIMUN, UX POU3BOAHBIX U MHTETPAJIOB.

48. 3akonbl Kupxroda u Oma B oneparopHoit popme.

49. PacueT nepexoIHBIX MPOIECCOB B ANEKTPUUYECKUX LIETIAX OMEePATOPHBIM METOIOM.

50. [Tepexon oT n300pakeHUs K OpurHHATY. Teopema pa3inoKeHusl.

51. TlepexoaHbIe U UMITYJIHCHBIE XaPAKTEPUCTUKH IJICKTPUUECKOM LIETIH.

52. Pacuer nierm ipu Bo3aericteun D J1C mpon3BoiabHON (HopMBI — HHTETpa [lroamerns

TunosBble 7x3aMeHAIIHOHHBIE 321290
1. Ha 3axuMax 1emnu, COCTOsIIIEeN U3 MOCIe0BaTEIHbHO COSTUHEHHBIX COMTPOTHRIIE-

Husr=100 Om n unaykTuBHOCTHL= 0,2 TH, 3a1aH0 HanpsKkeHnew = v 2 - 200 sin wt.Ya-
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crotaf = 50 I'i. BEIYKCIUTH TOJHOE COMPOTHBIICHHUE IIEIH U JACHCTBYIOINE 3HAYCHUS
HanpspkeHus Harul. OnpenenuTs MrHOBEHHOE 3HAYE€HUE TOKa.
2. Ha 3axuMax I1eTH, COCTOSIICH 13 MOCIIE0BATEILHO COSIMHEHHBIX COITPOTUBIIE-
Husalr =60 Om u emkoctu C = 3 Mk®D, 3a1aHO HaIIPsDKEHUE
u =+2 - 240 sin wtYacroraf = 400 I'y. BeIY¥CAUTH OJHOE CONPOTHUBICHHE IICTTH U
JIEHCTBYIOIIME 3HAUYCHUsI HanpspkeHust Halru C. OnpenenuTh MTHOBEHHOE 3HAYCHHE TOKA.
3. Hampsbxenue Ha 3akuMax conpotusiieHusal =8 Om u uaayktuBHocTulL= 0,04 I'H,
COE€UHEHHBIX I1apajieibHO, paBHOLL = 2 - 240 sin 314t + 6ID':').
BoryuciauTs nosiHyro MpoBOJIMMOCTG LEMHU U ACHCTBYIONINE 3HaYeHus1 TOKOBBIUL. Onpe-
JIETTUTh MTHOBEHHOE 3HAYCHHE CYMMAapHOTO TOKa.
4. Hanpspkenue Ha 3akuMax conpotuBiieHusr =2 kOm u emxkoctu C=0,5 Mk, co-
€IMHEHHBIX NapajlIesIbHO, paBHOU = v 2 - 240 sin( 2512¢).
Brrauciuth mosHy0 TPOBOIMMOCTS 1IENH U ACHCTBYIOIIHE 3HaYeHUsT TOKOBBIY C.

OnpenenuTh MTHOBEHHOE 3HAYEHHE CYyMMAapHOTO TOKA.
5. Beruncnuth aeicTByrolee 3HaYCHUE HAIPSHKEHUS Ha 3aKUMax e, UMEoLei

akTHBHYIO nipoBoauMocTh § = 0,11 Cwm u peakTuBHyt0 nipoBoaumoctbb = 0,088 Cm, eciu
JeCTBYIOIIEe 3HAUCHHE CHHYCOUIANIBHOTO TOKa, MPOXO/SIIEro yepes 1emnb, paBuo 20 A.

6. K nenu, cocrosieit u3 nocienoBaTebHO COSAMHEHHBIX CONpOoTHBIeHUsr=10
Owm, unayktuBHOCcTUL= 0,2 I'n 1 emxoctu C = 50 MkDnpunoxeHo HanpsxKe-
aueu = 380 sin(628t + 7/3).Onpenenurs TOK.

7. Onpenenuthb HaNpsHKEHUE Ha 3aKMMax IeMH COCTOSIIEH U3 MOCIeI0BaTeIbHO CO-
equHeHHbIX I, Lu C, ecnu HanpsikeHue Ha kKoHAeHcarope C paBHoU,, sin wt.

8. Hampspxenue nar, Lu C, coemmHEeHHBIX napaiiensHo, paBHoU,, sin wt.Onpene-
JIUTh CyMMAapHBIN TOK.

9. YUepes nemp, COCTOSIIYIO U3 MapauIeIbHO COSIMHEHHBIX aKTUBHOTO COMPOTHBIIE-
auar=10 Om u ungykrtuBrocTuL= 6,9u T'n, npoxomut Toxi = 0,3 sin(wt + m/3)Yacrora
paBua 400 ', OnpenenuTs HaNpsKEHUE Ha MapauIeIbHBIX BETBAX.

10. Ienp coctout u3 ucrounuka IJ[Ce = 200 sin 400f,akTUBHOTO COMPOTUBICHUS
r=100 Om u uaaykTHBHOCTUL= 0,2 T'H, COeMHEHHBIX MOCIeA0BaTeIbHO. CUnTas TOK CHHYCO-
UAAbHBIM, HAUTH 171 MoMeHTa BpeMeHu!=77200 CMrHOBeHHbIE 3HAUEHUS: TOKA, HAIMPSHKEHUN
Ha DJICMEHTaX U MOIIHOCTEH, MMOJBOIMMBIX K HUM; ONIPEJCIIUTh JICHCTBYIOIINE 3HAYCHHUS TOKA U
HaNPSDKEHUH Ha SJIeMEHTax.

11. Hemnb coctout u3 uctounuka IICe = 200 sin 400t akTHBHOTO COMPOTHUBIIE-
HusAr=200 Om u emkoct C= 25 MK®D, COEIMHEHHBIX MOcNeA0BaTeNbHO. CUnTas TOK CHHYCOH-
JAJTBHBIM, HAWTH 711 MOMeHTa BpeMeHnt=7/200 CMTHOBEHHBIC 3HAUCHUS: TOKA, HAIIPSDKCHUN Ha
AIIEMEHTaX U MOIIIHOCTEH, TOJIBOAUMBIX K HUM; OTIPEICNIUTh ACHCTBYIOIIIE 3HAUCHUS TOKA U
HaIpSKEHUH Ha DJIEMEHTAX.

12. Ienb coctout u3 ucrounnka DJ[Ce = 220 sin 300t,akTUBHOTO CONMPOTHUBIICHUS
r=80.0 Om u unaykruBHoctul= 0,2 I'H, coequHEeHHBIX MOocnenoBaTeNbHO. CUuTas TOK CHHY-
COMJIATBHBIM, HAWTH 111 MOMeHTa BpeMeHH 1=0,01 CMrHOBeHHBIE 3HAYCHHUS: TOKA, HAPSKCHHHA
Ha JIeMEHTaX. BIUMCIUTD SHEPTHIO, TOCTYIMAIOIIYIO OT UCTOYHUKA ¢ MOMeHTa t=0 do t=0,01 c.

13.  Uens cocrout u3 ucrounuka DJCe = 200 sin 400t,akTuBHOTO COIpO-

TuBieHusArn naayktuBHoctul= 0,05 I'n. Haiitur, ecnu npu t==/800 CMrHoBeHHO€ 3Ha-
YeHus HanpspkeHus HalpasHo 70,7B; momy4nTs BeIpaKeHHE Il CHHYCOUAATBHOTO TO-
Ka; BBIYUCIUTD IIsAt=w/80(0 CoHepruto, 3aaceHHy0 B MArHUTHOM T10J1€, U MTHOBEHHYIO
MOIIIHOCTb, TOCTYMAIOIIYIO0 OT UCTOUYHHUKA.
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14.  ILens cocront u3 ucrounuka DJ[Ce = 174 sin 1000t,akTBHOTO COMpPO-
TuBJIeHUANn eMKocTi C, COeqMHEHHBIX IT0CIEN0BaTENbHO. TOK B Iie-
il = 10cos (1000t + T ;'EJ.HaI?ITI/IrH C ;Beruncauth giagt=m/1000 CMrHOBEHHOE 3HaYe-

HUS HanpspDKeHUs Haru Cu MOITHOCTEH, MOCTYIAIONIUX B HUX.

15.  Ilpw BKIFOYEHUU UHAYKTUBHOHN KATYIIKU B IEMb MIOCTOSTHHOTO TOKA aM-
nepMeTp nokasain S5A, a BoneTMerp — 60 B. 3aTem Ty e KaTylKy BKIFOYWIH B IETh T1e-
pemennoro toka yacroroif = 10 kI'w. ITpu aTom BoneT™eTp nokazan 240B, a ammepmeTp
— 6 A. OnpenenuTh pe3UCTUBHOE CONPOTUBIICHUERYM MHAYKTHBHOCTBHLKATYIIKH.

16.  PemmTh B KOMILIEKCHOU (hOpME CIICYIONTUE 3a/1a4u:

a) CnoxuTh HampshKeHusly = 20 sin [mr + é] u i, = 10 sin [.:ur + 1%]

0) Cnoxutb Tokui, = 10 sin [mr + g]w = 20 sin (\mt + ;]

17. K uemnu, cocrosmei u3r = 10 Om uL = 80MmI'H, coeAMHEHHBIX TOCICAOBA-
TEJIBLHO, MPUJIOKEHO HamnpshkeHue i = 300 sin (314t). HaiiTi MCHOBEHHOE ¥ KOMILJICKC-
HOE 3HaU€HHUE TOKA.

18.  Lens, cocTosmas U3 nocieaoBaTenbHo coequHeHHbIXl L u# C, muTtaercs
ot ucrounuka J/[C 220 B nepemenHoii yactotsl. Onpenenuts ko3 HUIUEHT MOITHOCTH
npu yactote 75 I'u, ecnu u3BecTHO, yTo Npu yactore S0 ['1 HanpsKeHre Ha EMKOCTH,
TaK K€ KaK U Ha UHIYKTUBHOCTH, coctasiisieT 300 B.

19.  KomrutekcHoe conpoTuBicHneZpaBHO 5+j5 OM. BbuicInTh aKTUBHYIO U
PEaKTUBHYIO TPOBOJIMMOCTH.

20.  KowmriekcHas mpoBoaumocthYpaBHa 0,5-j0,5 CM. Berauciutb akTHBHOE U
PEaKTHUBHOE COMPOTUBIICHUSI.

21.  3amucaTh ypaBHeHHs B A- (hopMe Ui YETHIPEXIIONIOCHUKOB (puc. D1), ecnu
r=100M; oL=100OmMm.
a) 6 ,
| | ] |
T I ¢_|—NV\—._¢
| | | L |
| |:| ' | | |
| | I |
| | I [
| ] | I
] L ___________ T
Puc.01
22. 3anucaTh ypaBHEHHUsI YETBHIpEXTOJMIOCHMKa B ¢dopme A (puc.22), eciau
C C
) . C .
LYo i i
L C
I r
 —
2 %
Puc. 22 Puc.23

oL =100 Om; 1/oC =200 Om. Onpeaenuts TOK |, ¥ BBIXOJHOE HAMPSUKEHIE U2 , €CIn
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Ha BXoze HanpspkeHrne U, = 100 B, a Ha BbIXOJ BKJIFOUEHA aKkTHBHas Harpy3ka Ry= 100

Om.
23. Mano: 1/oC = 50 Om; r = 100 Om. 3ammcarth ypaBHEHHUS YETHIPEXIOTIOCHUKA
r L
c —L

Puc. D4
(puc. 33). B popmeA|. OnpeneauTh BXOTHON TOK UM BBIXOJAHOE HANPSHKCHUE MPU UHIYK-
TUBHOI Harpy3ke Ha Boixone: U, =20 B; X 4= 100 Om.

24. Nano: r =20 Om; oL =20 OM; 1/0C =20 Om. 3anucaTh ypaBHEHUS HECUMMETPUYHOTO
YeThIpexIotocHuka (puc. 34) B popme A.

25. Tano: Up=20 B, r=20 Om, L=0.05 I'u, C=50 mx®, f=50 I'm.

Onpenenuts MOCTOSHHYIO COCTABJISIONIYIO HAMIPsDKEHUS Ha KOHAeHcaTope (puc.25,a),
€CJIM Ha BXO/JIe ACHCTBYET HAMPSIKEHHUE B BUAC UMITYJILCOB (puc. 95,0). a)
0)

Un

e it

r b -
L] n 2n 3n 4n ot
Puc. 95
26. . OnpenenuTh 3aBHCHMOCTb CPEIHErO 3Ha- ,
YEHUS HECHHYCOMJAILHOIO HANpPsHKEHHS OT yria V)

a Up=f(a). (puc. 26)
27.. Omnpenenuth NepBbIC 5 TApMOHUK TOKA B HEPA3-
BETBJICHHOW YaCTH LENH NPU BO3ACHCTBUU HA BXO-

JIe HaNpsKEHHUs] HECUHYCOUJAIbHOI (opMBI (puc. /UmSInWt
95,6), eciu aMIuTy a6l Hanpsokerus Uy=100 B; , T \/ y m
qacToTa ocHOBHOU rapmonuku f 1=50 I'm. R
28. Ilapametpsl nienu (puc.25,a) : r =50 Om; L=0,08 o n 2 1
I'n; C=16 MkD.
Puc. 36
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29. HaiiTi MOCTOSTHHYIO COCTABIISIOLIYIO U TIEPBYIO TapMOHUKY HamnpspkeHust Uy (puc. 97,a),

a) 0)

C U4 Upsinmt
—| / /o
— ? 0| n/2 = 3n/2 2n

Puc. D7

€CJIM Ha BXOJIe ACHCTBYET HanpspbkeHue (puc.27,0), a mapamerpsl nenu paBabsl:  Upy=70
B; C=100 Mx®; =60 Om; f ;=50 I'ry.

30. Tpexdasznas cummeTpruHasi Harpy3ka COCJMHEHA B 3Be31y ¢ HedTpanbro. ConmpoTHuBiie-

Hue daspl :zg=1r =100 OMm.  Da3HOE HanpsHKEHUE UCTOYHUKA HE CHUHYCOMIANBHO U 3a-
nano B Bupe psga :Ugp=l41lsinot+47sin3mt+28,2sin5wt+20,1sin7ot+15,7sin9wt  ,B.

HaiiTu nefictByroiiee 3Ha4eHHE TOKA B HEHUTpaH.

31. B nenu (puc. 98) Uo=120B; E=80 B r=1 kOwm ; C=10 mx®. PaccuuraTh HanpsHKeHHUE U

33.

TOK Ha KOHJIEHCATOpe I0ciie KOMMYTAaIUK (K04 IepedpachiBaeTcs U3 HIKHETO 110J10-
KCHHS B BEPXHEE), a TAK)KE ONPEICNIUTh B KAKOW MOMEHT BPEMEHHU HarpsHKEHNUE KOHJICH-
caropa Oy/eT paBHO HYJII0?

32.  OmnpenenuTh TOK B LeNH puc. D9. U HaNpPsHKEHUE HAa MHIYKTHBHOCTH TIOCIIE KOM-
mytauuu , ecinu E1=20 B E;=60 B; r=40 Om; L=0,04 I'n.

KauectBenHo noctpouts kpuBbie Uci(t) u Ucy(t) mocie 3ambikanus kiroua (Puc. 910.)
1t 1ByX ciydaes : a) R>>r (C1=C,=C) 6) r>>R

Puc. D8

Puc. D9

34.  Onpenenuth BenuunHy R, B nienn (puc.011.) mpu KOTOpOM BpeMst IEPEX0THOTO
nporecca Oynetr MmuauManbHbeiM, eciu E=100 B; r=250mM; L=0,5 I'n, a kaTymka nHIyK-
THUBHOCTH paccuuTana Ha Hanpsbkenue 10 S00 B?
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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