MMHUCTEPCTBO OBPAZOBAHIS 1 HAYKU POCCUMCKOU ®EJIEPAITAN
®DenepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs
«/JlabHeBOCTOYHBIN (peepaIbHbIN YHUBEPCUTED?

(AIBDY)

NHCTUTYT MUPOBOI'O OKEAHA (IIKOJIA)

«COI'JTACOBAHO» «YTBEPXJIAIO»
PykoBomurens OI1 Hupextop nenaprameHTa
MexaTpoHuka U poOOTOTEXHHUKA aBTOMAaTHKH }1 POOOTOTEXHUKHU
7/ o,
Loz~ H.T. Mopo3osa <4 B.®. ®unaperos
(TozrHCh) J J(HOI[I'H/ICB)
«15» mexabpst 2021 t. «15» mexabps 2021 r.

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUILIAHBI
«CITELUAJIbHBIE I'TABBI DJIEKTPOTEXHUKI»
Hanpasaenne 15.03.06 MexaTponuka u po00TOTEXHHKA
npodrirs MexarpoHrka U poOOTOTEXHUKA
®opMa NoAroTOBKH 04YHAST

Kypc 3 cemectp 5

nexipn 36 yac.

MPaKTUYECKUE 3aHATHUS — HE TPEILyCMOTPEHO YIeOHBIM IIIAHOM
naboparopHsie paboThl 18 gac.

BCET0 YacOB ayAUTOPHOI Harpy3ku 54 dac.

camocrosTenbHas padora 90 yac.

KOHTPOJIbHBIE pabOTHI — HE PEyCMOTPEHO Y4EOHBIM IUIAHOM

KypcoBas paboTa / KypCOBOH IMPOEKT — He MPEyCMOTPEHO YUeOHBIM IITAaHOM
3a4er 5 ceMecTp

9K3aMEH — He TIPEIYCMOTPEHO Y4eOHBIM IUTAHOM

PabGouass mporpamMma cocTaBieHa B COOTBETCTBUM C TpeboBaHUsAMH DeaepanbHOTO TOCYAapCTBEHHOTO
0o0pa3oBaTeabHOI0 CTaHAapTa IO HamparieHuo noaroToBku 15.03.06 MexarpoHuka W poOOTOTEXHHUKA,
YTBEP)KIACHHOTO puKa3oM MuHucTepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepanyum ot 17 aBrycra 2020
r. Ne 1046.

Pabouas nporpamma obcyxaeHa Ha 3aceJaHuu JenapTaMeHTa aBTOMAaTUKUA U POOOTOTEXHUKH, MPOTOKOI Ne 3
ot «15» nexabps 2021 r.

Hupekrop nenapramenta H.B.Cunn

CocraButens npodeccop H.B. Kunmr



Oo0opoTHasi cropoHa TUTYJIbHOTO Jicta PITY /]

|. PaGouasi mporpaMMa nepecMoTpeHa HA 3aceJaHUH 1eTIapTAMEHTA:
[IpoTokoi ot « » 200 r. Ne
JlupekTop aenapraMeHTa

(TTomTIHCH) (N.0O. damums)

11. PaGouasi nporpaMma nepecMoOTpeHa Ha 3aceJaHuH IeNapTAMEHTA:
[IpoTtokor ot « » 200 r. Neo
Hupexrop nenaprameHTta

(moxmmck) (N.O. damumms)



AHHOTAIUA

HuciuminHa pa3zpaboTaHa Al CTYJEHTOB, OOyYaroUIuXcsl MO HaIpaBJICHUIO
nonrotroBku 15.03.06 Mexarponuka u pobOTOTeXHHKA, IO Tpoduitio «MexaTpoHUKa U
POOOTOTEXHUKAY, SIBISETCS NUCHUILUIMHON MO BBHIOOPY M BXOAMUT B YacCTh, (OpMUpPYeE-
MYIO y4aCTHHKaMU 00pa30BaTesibHbIX OTHOILIeHUM, bioka 1 Jucuuminabl (MOTYIH)
y4eOHOr0 IJIaHa.

OO6mrast TPy1I0€MKOCTh AUCITUIUTHHBI COCTABIISICT 4 3a4€THBIC eAUHUIIGI, 144 da-
ca. Y4eOHbIM IJIAHOM MPEAYCMOTPEHBI: JICKIIMOHHBIE 3aHATUS (36 yacoB), 1abopatop-
HbIe paboThI (18 yacoB) u camocTosTenbHas padoTa cryaeHTa (90 gacor). ®opma KoH-

TpoJisi — 3a4eT. JJucuunimHa peanusyeTcs Ha 3 Kypce B 5 cemecTpe.
JIJIs yCIienrHoro OCBOCHMS JAHHOW JUCITUTUINHBI CTYACHTaM HE00XO0IMMO UMETh

3HaHUS B Mpezeniax 00pa3oBaTeIbHbIX NporpaMMm KypcoB «Dusmuka (351eKTpoIuHaMu-
Ka)», «Bpicmas matemaTuka (MHTErpo-audPepeHInanbHOe CUUCIIEHHE, crenyHK-
AN )».

Henbro kypca «CnienanbHbIE IT1aBbI 3JIEKTPOTEXHUKI SBIISIETCS U3yUYEHNUE OCHOB
TEOPHUH 3JIEKTPOMArHETU3Ma, OCOOCHHOCTEN Pa3IMYHbIX KJIACCOB AJIEKTPOMArHUTHBIX
IIPOLIECCOB, a TAK)KE PA3IUYHBIX 3JIEKTPOMArHUTHBIX SIBJICHUI B BAKYyME U BEIIECCTBE.

3agaveil M3y4yeHus1 Kypca sBJII€TCS IPUOOPETEHNE OCHOBHBIX 3HAHHUM IO TEO-
pUU DJIEKTPOMArHeTU3Ma M 3JIEKTPOMArHUTHbIX BOJIH. Kypc siBisiercs 0a30BBIM ISt
OPYTUX PaAUOTEXHUYECKUX JUCLMILIVH.

B pe3ynbTaTe TEOPETUUECKOTO U3YUEHUS CTYJEHT AOJIKEH 3HATH:

-OCHOBHBIE YPaBHEHMs, OINKCHIBAIOIINE 3JIEKTPOMArHUTHOE II0JIE, SHEpPreThye-
CKHE€ COOTHOLICHUS U (PU3NUECKHE MTPOLIECCHI, TPOUCXOISIINE B HEM;

-METO/Ibl HCCIICOBAHUS AIEMEHTAPHBIX U3IIydaTesieid, METO/Ibl aHAIN3a MII0CKUX
BOJIH, PaCIIPOCTPAHSIOIINXCS B OTHOPOJIHBIX CPENAX;

-sIBJICHUS] BOZHUKAIOLIME HA TPaHULIE pa3jiena cpell, OCHOBHbBIE METO/Ibl PEIICHHUS
3a1a4 qudpaxiuu;

-001111e CBOICTBA BOJIH, pACIIPOCTPAHSAIOIINXCS B Pa3IMYHBIX JIMHUAX MEepeaay,
NPUHIUIBI PA0OTHI UX OTAEIbHBIX 2JIEMEHTOB.

B pe3ynbTaTe NpakTUYECKOro U3y4YEeHHs CTYAEHT JTOKEH YMETh!

-QaHAJIU3UPOBATH CTPYKTYPY ANEKTPOMATHUTHOTO MOJIS B PA3JIMYHBIX JTUHUSAX TIe-

pc€aaduun, BKIrOo4asd MmoJibl€ 1 JUIJICKTPUICCKHUE BOJIHOBO/LI,



-~aHAJIM3NPOBATH BOJIHOBBIC ITPOLCCCHI B HCPCTYJIIPHLIX JIMHUAX IICPCAAYIN.

[Inanupyemble pe3ynbTaTbl 0OYYEHUsS MO AAHHOW NUCHMIUIMHE (3HAHUS, YMe-
HUS, BJIAJICHUS), COOTHECEHHBIC C IUIAHUPYEMBIMU PE3yJbTaTaMHU OCBOCHHS 00pa3oBa-

TEJILHON MPOTPaMMBbI, XapaKTEPHU3YIOT ATaIbl (POPMUPOBAHUS CICAYIOIIUX KOMIICTCH-
AN

HaunMeHnoBanmue xarero- Kon u nanmenoBanue Koa m HanmMeHoBaHue HHINKATO-
puM (rpynnbl) yHUBep- YHUBEPCAJILHON KOMIIe- Pa 10CTHKEHUS] YHUBePCAIbHOI
CAJbHBIX KOMIIEeTEeHIMI TEHIMH BBINMYCKHHK KOMIIEeTEeHIIHH
[TpodeccronanbHbIe ITK-4 CnocobeH pa3pabaTsbl- [1K-4.1 3naer npuHIMIE 0TOOpa
HaBBIKU BaTh JOKYMEHTAIUIO JUIs ONTUMAJIBHBIX BAPHAHTOB KOM-
(dbopmMHUpOBaHUs TEXHUYE- MIOHOBOK MEXaTPOHHBIX U p0o0o-
CKOT'O 33/IaHHS Ha TIPOCKTH- TOTEXHUYECKHX CHCTEM.

POBaHUEC 3JICMCHTOB MC-
XAaTPOHHBIX U pO6OTOT€XHI/I—
YECKHUX CUCTEM

[TK-5 Cnocoben onpenensats | [1K-5.2 Ymeer paccunThiBaTh

COCTaB U KOJIMYCCTBO HCO6XOIII/IMOG KOJIMYCCTBO
CpCACTB aBTOMATU3alluU IJIA CpCACTB aBTOMAaTU3allluKu U pa3-
Pa3JIMYHBIX TEXHOJIOTUYC- pa6aTI)IBaTI) IJIaH UX pa3sMeuIc-
CKHUX IIPOLECCOB HU.

I[JBI (bOpMI/IpOBaHI/IH BBIIICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKax JUCIHUILJIMHBI
((CHGL[I/IaJ'IBHBIe rjiiaBbl  JJICKTPOTCXHUKH)  IIPUMCHAIOTCA  CICAYIOIIHUC MCTOAbI

AKTHUBHOI'O O6y‘-I€HI/I${I IUCITYT Ha JCKIUN).

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

1. OcHnosénbvie ypasnenus 31eKmMpPOMAZHUMHOZ0 NOJIA.

VYpaBaenuss Makcemia. BekTopsl anekrpoMarautHoro noss. [lapamerper mare-
puanbHbIX cpen. Knaccudukanus u Buasl cpea. MarepuanbHble ypaBHEHUS.

VYpasuenus Makcsesuia B nuddepennmanbaoi opme. CTOpOHHUE UCTOUHUKH.

['pannunsble ycioBus. [loBeeHne BEKTOPOB Ha TPAHULIE pa3eiia ABYX Cpell.

Krnaccudukanus 31eKTpOMarHUTHBIX SIBJICHUN MO MX 3aBUCUMOCTH OT BPEMEHH.

CTaTI/I‘-IeCKI/IC, CTAalMOHAPHBIC M KBA3UCTALIMOHAPHBIC ITOJIA. rapMOHI/I‘—IeCI(I/IC KoJieOa-

HMU:.



MeTon KOMIUIEKCHBIX aMIUIATY/I. Y paBHEHHUs MakcBeiuia 1yt MOHOXpOMaTH4e-
CKOro ToJisi B KOMILIEKCHON (opme. KomIsiekCHbIe MarHuTHasE U JUAJIEKTpUUYecKas
MIPOHULIAEMOCTH CPEBI.

Cucmema ypasnenuil 31eKmpooOuHamMuKu.

2. Duepzua u MOWHOCMb IIEKMPOMAZHUMHO20 RO,

[I1OTHOCTP ANEKTPOMArHUTHOW 3HEPrur. [IOTHOCTH MOIHOCTH M MOIIHOCTH
TEIJIOBBIX TIOTEPh M CTOPOHHHUX MCTOYHUKOB. YpaBHEHHE OanaHca sHepruu B audde-
pPEHIIMAIBHOW M MHTErpalibHON popme. MolHoCTh u3nyuyeHusi, Bektop [lolinTrHrA.

Teopema YmoBa-lloliHTHHTa IS KOMIUIEKCHBIX MOIIMHOCTEH. KOMIIJIEKCHBIN
BekTop IloitHTHHTa. YpaBHEHUH OataHca sl aKTUBHBIX U PEAKTUBHBIX MOILIIHOCTEH.

CxopocTh epeHoca SHEPTrUur JIEKTPOMArHUTHBIX MOJEH.

IloBenenue BEKTOPOB 3JJEKTPOMAIrHUTHOI'O ITOJIA HA 'PaHUIIEC pa3acja Cpel.

3. Peuwwenus ypasnenuii Maxceenna npu 3a0aHHbIX UCHOYHUKAX. DNeKmMpo-
OuHamuuecKue nomeHyuabl.

[TocTanoBka 3amauy B 3JeKTpoAuHamuke. YpaBHenus [lamambepa (BOJTHOBBIE
ypaBHEHUs) 111 BeKTopoB DMII.

BekTOpHBIN U CKATAPHBIN 3JIEKTPOIUMHAMUYECKHE NTOTEHIHANIBI. Y paBHeHuA [a-
JamOepa Il AJIEKTPOIMHAMUYECKUX TMOTeHIMaNoB. YpaBHeHus [lyaccona u Jlamnaca
KAaK YaCTHBIM CIy4Yaid BOJHOBBIX YPABHEHUM.

Pemenune onHopoaHbIxX ypaBHeHui Jlamambepa. IT1ockue BOJTHEL.

Pemenve HeoqHOPOAHBIX BOTHOBBIX ypaBHeHUI. Cepruueckast BoHA. Y CIOBUS
W3JIyYEHUS.

VYpaBuenus ['enbmronbiia (BOJHOBBIE ypaBHEHHUs) I rapMoHudeckux DMIT.

Iuepeua u MOWHOCMb INEKMPOMAZHUMHO20 NOJA, OANAHC IHEPIUU ITleK-
MPOMAZHUMHO20 NOJA, MOUWHOCMb u3ayuenusn, éekmop Ilounmunza, ckopocmbo

osuUdICeHUA JHepluu.

4. Ocnognbule meopéemosl U npuUHYyUNbl 6 meopuu CapMOHuU4eCKux noaeit.



MarauTHble TOKM W 3apsabl. YpaBHEHU MakcBeiia ¢ MAarHUTHBIMA TOKaMH U
3apsagamu. [IpyHIMI nepecTaHOBOYHOM NBOMCTBEHHOCTH YpaBHEHUN MakcBera.

Jlemma Jlopenna. TeopemMa >KBHBAJICHTHBIX MOBEPXHOCTHBIX TOKOB. Teopema
B3aMMHOCTH.

Teopema eTMHCTBEHHOCTH PELICHUN YpaBHEHN MakcBeiuia.

Pewenue ypasnenuit Makceenna npu 3a0aHHBIX UCHIOYHUKAX, I]1€KMPOOU-

HamuvyecKue nomenuuajivl, njiockue u cd)epuuecmte 6OJIHbl.

5. Hznyuenue 31eKmMpOMAZHUMHBIX 60H.

CymHocTh mpolecca U3JIy4eHUs. BO3MOXHOCTh H3Iy4YEHHUsS KaK CIIECJICTBUE
ypaBHeHUI Makcgea.

DJleMEHTapHbI ANEKTpUYECKU u3iaydarenb. OnpeaeneHue Bekropom OMII,
CO37aBAa€MOT0 AJIEMEHTAPHBIM 3JIEKTPUUYECKUM H3JIydaresieM B Oe3rpaHuyHON OJHO-
POAHOM W30TPOMHOM Cpee.

AHanu3 cTpykTypbl mosist. OcoOeHHOCTH 1o B OimkHer 3oHe. [lone usmyda-
TeJisl B JaJIbHEH 30HE: OpUEHTAIMsl BEKTOPOB, (POHT BOJIHBI, (pa3oBasi CKOPOCTh, Xa-
PAKTEPUCTUUYECKOE COIIPOTUBIICHUE.

Juarpamma HanpaBi€HHOCTH. M3imyyaeMas MOIIHOCTh U CONPOTUBJICHUE U3ITY-
YEHUS.

DJleMEHTapHbIii MAarHUTHBIA H3Ty4daTellb, HWCIOJb30BAHUE MPHUHIIMIA JBOM-
CTBEHHOCTH ISl OnpeaeseHus ero nois. CTpyKTypa noJjid u3Jiydarelisi. DJIeMeHTapHas
paMoOyYHasi aHTEHHA KaK aHaJIOT MAarHUTHOTO U3JIy4aTessl.

OnemenT [roifrenca. Ctpyktypa monst sneMeHTa [roiirenca. Jluarpamma
HAMpaBJICHHOCTH.

Ypasnenua Makceenna u ux pewienue 0na 2apmMoHUYecKUX KoJjedanuil, oc-

HOG6HblIE Meopembl U NPURUUNBL 6 Meopuu IJ1EKMPOMACHUNHBIX 60.J1IH.

6. ILhockue 60iHbl 8 00HOPOOHOIL Cpele.
[Tmockue BOJIHBI B OJTHOPOIHOM M30TPOMHOM cpese 6e3 nmoteph. Ilnockast BosHa

KaK TIpeIeTbHBIN clTydail chepuuecKkoii BOTHBI.



CpoiicTBa miIockoi BoiHbL. CTpyKTypa IOJsi, B3aUMHAsi OPUEHTALUs BEKTOPOB,
K03 puuueHT (paspl, pazoBas CKOPOCTb, CKOPOCTh pacnpocTpaHeHus 3Hepruu. [lomns-
pu3anus BOJIH.

[Tnockast BosiHa B cpene ¢ norepsmu. KoapdunueHt ocnadnenus, ¢a3opas cko-
pPOCTh M JUIMHA BOJIHBI B CpelaXx ¢ MaJIbIMU U OOJIBIIMMHU TaHI€HCAMM yIJa MOTEPb.
JlucriepcOHHBIE CBOWCTBA MTOTJIOIIAOIIEN CPEIBI.

IInockue BOIHBI B aHU30TPOIHBIX cpeax. TeH30phl IPOHUIIAEMOCTH.

Cmyuaii npoaosibHOro HamaranyeHus. [IpogoabHbIM THPOMArHUTHBINA PE30HAHC.
Oddext Dapanes.

Oco0eHHocTH nonepeyHoro HamarundeHusi. OObIKHOBEHHAs: U HEOOBIKHOBEHHAs
BOJHBI. [lomepeyHblii THPOMAarHuTHBIA pe30HAHC. HM3iyuenue 31eKmpomMazHUmHbIX
6onn. IInockue 60nnbl 6 0OHOPOOHBIX UZOMPONHBIX, AHUZOMPONHBIX U 2UPOMPON-

HbIX cpeoax.

7. Ompasicenue u npenomieHue NAOCKUX 607H HA ZpPAHUye pazoena 08yx
cpeo.

[Ipoun3BoIbHO MOJSPU30BAHHASA BOJIHA KaK CYINEPIIO3UIMs HOPMAJIbHO U Napai-
JIEIBHO TOJIIPU30BAHHBIX BOJIH.

[Tanenrie HOpMaILHO MOJIAPU30BAHHOW BOJIHBI HA TPaHUILy paszfeia ABYX CPell.
3akoHbl OTpakeHus W TpenomiieHus. KodpdhuimeHTsl oTpakeHHs U MPOXOXKICHUS
(bopmynbr @penenst). [lageHune napaiienbHO MOJSPU30BAHHON BOJIHBI HA TPAHUILY
paszeina IByX Cpea.

SIBiIeHME TIOTHOTO TMPOXO0XKAEHU, yroyl bprocrepa. fIBiieHHE MOJHOrO OTpaxe-
Hus. [loHATHE TMOBEPXHOCTHON BOJHBI. OTpakeHUE OT UACATBHO MPOBOMSIIIEH I0-
BEPXHOCTH.

[Tanenne maoCKOM BOJIHBI Ha TPAHUILYy pazjiefia TUAJIEKTPUKA W TOTJIONIAOIICH
cpenpl. HeomHopoaHasi miockasi BoJIHA B MOTJIOMIarolen cpeae. OnpeneneHue aeiu-
CTBUTEIJIBHOTO yria npeiaomiieHus. [[poHMKHOBEHUE 1Ol B MPOBOAHUK, MIOBEPXHOCT-
HBIM 3 dekT, riryorHa npoHukHoBeHus. [lonsTne nmoBepxHocTHOro umnenanca. Ilpu-
OMmKEHHBIE TpaHWYHBIC yciioBUs JIEOHTOBMYA, YCIOBHS MX MPUMEHHMOCTH. Pacuer

IMOTCPb SHCPIH B IIPOBOJHHUKAX C IIOMOIIBIO I'PAHUYHBIX YCJIOBI/Iﬁ JIeoHTOBHYA.



IIpoxokaeHne NII0CKOM BOJIHBI UYepe3 IIacTuHy. [lonsaTue sxpana miis 35exTpo-
MAarHuTHOTO 1ojs. TOHKHE M TOJICThIE 3KpaHbl. MHOroOCIOMHBIE KpaHbl. Boainoevie

Ae61eHUA Ha cpanuye pazoena 08yx cpeo. Ilosepxnocmmubwtii I¢hghexm.

8. Augppakuyua 3neKkmpomMazHumMHbIX 60JIH.

3amaun qudpakui Kak pa3HOBUIHOCTh TPAHUYHBIX 33/1a4 3JIEKTPOTUHAMUKH.

Crporue Meronpl pemieHus 3afad audpakuud. Meron MHTETpaIbHBIX ypaBHeE-
HUW. YuCneHHbIE METOABI PELICHHs] MHTETPAlbHBIX YpaBHEHUU. MeTon pasneneHus
IIEPEMEHHBIX.

[TpuOnm>KeHHbIE METOIbl PELICHUS: METOJ F€OMETPUUECKON ONTHKH, MPEAEIb
npuMeHuMocTi. Meroxa ¢usnueckod ontuku (npuommkenue [roiirenca-Kupxroda)
JUISL BBIMYKJIBIX METAJUIMYECKUX TEJI U OTBEPCTHH B dKpaHe. Jugpaxkuus snekmpo-
MAZHUMHBIX 60JIH HA PA3IUYUHO20 POOA NPENAMCMEUAX, OCHOEbL MEM 0008 PeUICHUA

3a0au oughpaxkyuu.

9. Obuwue ceolicmea 601H, pacCnPOCMPAHAIOUUXCA 6 TUHUAX nepedauu

HanpasnsieMble 31eKTpoMarHuTHbIEe BOJHEL. [loHsATHE O nuHUSIX nepenaun. Tu-
bl PETYNAPHBIX TUHUHN niepeaaun. Kimaccudukanus HanpapisieMbIx BOIH: BOJHbI T, E,
H, ruGpuaHbie BOJIHBI.

Pemienne ypaBHenuii ['enpMroibia s HanpasiasieMblX BOJH. CBsI3b momneped-
HBIX COCTABJIAIOIINX BEKTOPOB MOJIS € MPoaoiabHbIMU. [IocTOsIHHAS pacnpocTpaHeHus,
KpUTHYECKas 4acToTa (KpUTUYECKas JJIMHA BOJIHBI), JJIMHA BOJHBI B JIMHUU MEpEIayu,
¢dazoBast CKOpPOCTh, XapaKTepUCTUUECKOE conpoTuBIeHne. O0IIMe CBOWCTBa BOJH TUIIA
T, E, u H. Cxopoctb pacnipoctpanenus suepruu. Jucnepcus. [lonsitue 06 ogHOBOI-
HOBOM W MHOTOBOJIHOBOM pe&XHMax padoThl. MOITHOCTH, IEPEHOCUMAs AJIEKTpOMar-
HUTHOMW BOJIHOM B JIMHUU Tepeiaun. 3aTyXaHUE BOJIH B PETYJISIPHBIX JTUHUSIX.

Pegppakyua rnekmpomaznumuvix 601H. Obujue ceolicmea HANPAGIAEMbIX

IICKMPOMACHUMHbBIX 60JIH, HANpaesaarouiue Cucmemal.

10. Jlunuu nepeoauu c T-eonnamu



Koakcnanbnsiii BomHOBOA. Bomna T: cTpykTypa mosiss, BOJHOBOE CONPOTHBIIE-
HUE, IepeHocuMasi MOITHOCTb. CTPyKTypa TOKOB Ha BHEIIHEM U BHYTPEHHEM IIPOBOJ-
Hukax. Ocnabrmenne T-BONH mNpu pacmpoCTpaHEHUH, KOIPPHUIIMEHT OCIIa0iIcHHUS.
Bricive Tunbl BONH. YCIOBHE OJHOBOJIHOBOTO peXuUMa padoThl. DJIEKTpUYecKas U
TEIUI0Basi MPO4YHOCTh. KpuTepun BpIOOpa BOJHOBOIO comportuBieHus. O0nacte npu-
MEHEHHS KOAKCUATbHBIX BOJHOBOJOB.

CummeTpruHas ABYXIPOBOJAHAs JUHUA nepenadu. BosmHa T: cTpykrypa mods,
BOJIHOBOE CONPOTHUBIICHUE. Pacmpeenienne TOKOB M0 CEYEHUIO MPOBOJIHUKOB. BhiOop
pa3MepoB nonepeyHoro ceueHust auHuM. KosadduuneHnt ocnabnenus. Dnekrpudeckas
Y TEIUIOBAsl MPOYHOCTh. DKPAHUPOBAHHBIE JBYXIIPOBOAHBIC JIMHUK. JIMHUYN THHA “‘BU-
Tas napa’”. O0JacTh IPUMEHEHUS ABYXIIPOBOJIHBIX JINHUM.

[TonocKOBBIE JINHUM NIEPENAYU U UX PA3HOBUJIHOCTH. CUMMETPUYHBIE U HECUM-
METPUYHBIE MOJOCKOBbIE JMHUU. CTpyKTypa Mojas OCHOBHOW BOiHBI TUIa T. OCHOB-
HbIE XapaKTEPUCTUKH MOJOCKOBBIX JIMHUN. BonHOBOe conpoTtusienue. Bribop pa3me-
POB MOIEPEYHOTro ceueHuss. MUKponoaockoBble auHuM. IlleneBas u KomiaHapHas mo-
JIOCKOBBIE JIMHUM: CTPYKTYpa MOJIsi OCHOBHOM BOJIHBI KBa3u-T Tuma. DieKTpuyeckas u
TEIUIOBasi MPOYHOCTh MOJOCKOBBIX JTMHUNA. O0JIacTh NPUMEHEHUS MOJIOCKOBBIX JTMHUM.

Pezonamopei.

11. Ilonvie memannuueckue 60J1HOB00bL

[Ipssmoyronbhabie BOHOBOABI. Bonubl Tuna E u H. CtpykTypa nossi. OcHOBHas
BOJIHA MPSAMOYTOJIHLHOTO BOJIHOBOAA. BeIOOp pasmepoB il OJTHOBOJHOBOTO peXUMa
pabotel. TOKM Ha CTEHKAax BOJHOBOAA MPH BOJHE OCHOBHOro Tuma. KosdduimeHnt
ocyla0yeHus. DIEKTpUYECKasi U TEIJIOBas MPOYHOCTb. MHOTOBOTHOBBIA PEKHUMBI pa-
00ThI; (UIBTpaIUs BBHICIINX THIOB BOJIH. O0JIaCTh MPUMEHEHUS MPSIMOYTOIBHBIX BOJI-
HOBOJIOB.

Kpyrnsie BotHOBOBI. CTpyKTypa noss BosH tuna E u H. Bonna ocHoBHOTO TH-
1a U €€ XapaKTepUCTUKHU. BBIOOP MOTIEpEUHbIX pa3MEPOB JIJIsi OJJHOBOJIHOBOTO PEXUMa
paboTbl. MHOTOBOJI-HOBBIE BOJTHOBO/IbI; CIIOCOOBI (DUIBTPAIIMK BBICIIMX THIIOB BOJIH.
O06acTh MPUMEHEHHUS KPYTJIBIX BOJHOBOIOB.

BomroBob! cniennansHoi popmel. BomroBoasr I1- m H-o6pasHoii ¢popMeL.



12. /lunuu nepedauu noeepxHoOCMHBIX 60JIH

JIMDAEKTPUYECKUI BOJIHOBOJ KPYIJIOIO CE4EeHUs. THIBI BOJH B JIHMAJIEKTPUYE-
cKoM BoJIHOBOZE. CTpykTypa nosus. OCHOBHAsI BOJHA B AUAJIEKTPUYECKOM BOJIHOBOJE.
OO0nacTh NPUMEHEHMUS.

OnToBOJIOKOHHBIE TUHUM Nepeadyd. OTHOMOJOBbBIE I MHOTOMO/IOBBIE BOJIOKHA.
I'panuentHbie BonokHa. IloHATne o martepuanbHOM nucnepcun. OcnabiieHue BOJH B

BOJIOKOHHBIX CBE€TOBOJAX. OOiacTb IMPUMCHCHUS BOJIOKOHHBIX JIMHUHA rnepeaadn.

13. Dnemenmot 1unuii nepedayqu

Bo30yxaeHne 37eKTpOMarHuTHEIX BOJTH B JIMHUAX Tepeaaun. Bo3Oynurenu tu-
noB BoJiH. CousieHeHus W U3rHObl JTUHUN Tnepenayu. TpaHchopMaTopsl TUIIOB BOJIH.
OwIbTpEl THIOB BOJH. KOPOTKO3aMKHYTHIE TTOPIITHHU, COTJIACOBAaHHBIC HArpy3ku. Pas-
BETBIICHUE JIMHUU miepenavn. KOHCTpYKTHBHBIE HEOTHOPOAHOCTH: nuadparMel, peak-
TUBHBIC IITHIPU, NUIEHMBI, CTHIKK JIMHUA C Pa3HBIMU MONEPEUYHBIMU Pa3MEpPaMHU.
VYrpaBnenue amMIunTy 104, ¢ha3oil U nojaspusaueit MEKTPOMAarHUTHBIX BOJIH B JIMHU-
X mepenayr. ATTeHI0aTopsl, ¢azoBpaniaTesu, nojspuzaropsl. HampapieHHbie OTBET-
BUTEJIH. JIBOWHON BOJITHOBOJIHBIN TPOWHHUK.

14. dnekmpomaznummnoe none 6 pezonamopax

KBasucrannonapusie pe3oHaTopsl. Pe3oHancHas yactora u 100poTHOCTh. Pe3o-
HATOp Kak OTpe30K JMHUM Tnepenauu. Kimaccudukamus tumnos kojebaHuii B 00beMHBIX
pe3zonatopax. CBoOoHbIe (COOCTBEHHBIE) KOoJieOaHUsT 0ObEMHBIX pEe30HATOPOB. Pe3o-
HAHCHAs 4acToTa, COOCTBEHHAs (HEHArpy>keHHas) JOOPOTHOCTh. BhIHYXI€HHbBIE KOJie-
OaHMS PE30HATOPOB, CBA3AHHBIX C HCTOYHUKOM JSHEPTHH W HArpy3KoW. BHemmHss 100-
potHocTh. [lonHas (HarpyxeHHas1) JOOPOTHOCTH Pe30HATOPOB. [IpsMOyTOIBHBIE U 1TH-
JUHIpUYECKHE pe30oHaTopbl. KoakcuaabHbIe W TMOJOCKOBBIE Pe30HATOPHI. OTKPHITHIC
pe3oHaTophl. JluanekTpudeckue pe3oHaTopbl. Bo30OyxkiaeHuWe BOJH B pPE30HATOpax.
[Tpoxoaueie pezonatopbl. ®unbtpel CBY. Bo3oyscoenue 6o1n 6 nanpasaatowux cu-
cmemax u pe3oHamopax, INeKmpoMaZHUMHbIE 60JIHbL 6 HANPAGIAIOWUX CUCHEMAX

KOHeuHou OJlqul, JJ/IeMEeHRmbl Hanpaeiaarouiux cucmem u mpaKmaoe CBUY.



1. CTPYKTYPA U COJIEP)KAHUE TPAKTUYECKOM YACTH KYPCA
JlaGoparopHblie padoTsl (18 uac.)

JlaGopaTopHnasi padora 1. UccienoBanue norjiomeHus 3J1eKTPOMATHUTHBIX
BOJIH.

JlabopaTopHas padora 2. I3y4yeHue 0TpaKeHUS IJIEKTPOMATHUTHBIX BOJIH
OT pPa3JIMYHbIX MATEPHAJIOB.

Jlaboparopnasi paGora 3. PacnpocTpaHeHne 3J1eKTPOMATHUTHBIX BOJIH B
NPSAMOYT0JIbHOM BOJIHOBO/IE.

JlaGopaTopHasi padora 4. UccienoBaHue ycJa0BUii pacnpocTPpaHeHUs dJIeK-

TPOMArHUTHBIX BOJIH B KOAKCHAJIBbHOM KaoeJie.

I11. KOHTPOJIb JOCTUXEHUM NEJEN KYPCA

BOl'IpOCI)I K 3a4€Ty

1. VYpaBHenus Makcsemia B qudpepeHInanbHoi 1 HHTErpaibHou (hopme

2. Knaccudukanus u Busbl cpeq. MatepuanbHble YpaBHEHUS

3. ['pannyHbIE YCIIOBUSL 711 HOPMAaJbHOM M KacaTeIbHOM COCTAaBJISIOLINAX
BeKTOpOB DOMII

4, VYpaBHeHnue OamaHca JjIi MTHOBEHHBIX 3HAYE€HUM MOITHOCTH B audde-

pPEHIMATBHON U UHTErpAIbHON opme

5. VYpaBHeHus OanaHca Jijisi aKTUBHOM U PEaKTUBHOW MOIITHOCTEN
6. DJIEKTPOIMHAMUYECKHUE TTOTCHIUATIBI
7. [IpuHIUMII TIEpeCTaHOBOYHOW JBOWCTBEHHOCTHM YpaBHEHHMM Makcseia.

MaruuTHbie TOKU U 3aps/IbI

8. [Tosie 3eMeHTapHOro AAEKTPUUECKOTO U3ITydaTess B JalIbHEHN 30He

Q. Crpykrypa noss anemenTta [ 'tolirenca

10. Tlonsipuzanusi BOJIH

11. TIlnockue BosiHBI B cpene ¢ nmotepsamu. Koad. ¢asel u ocnabnenus. uc-
nepcus

12. Tlagenue maocKkoM BOJHBI Ha TpaHUIly pasjeina cpen. Popmyssl Openens.

13. IIpoxoskaeHue MmI0CKOM BOJHBI Yepe3 IMIIACTUHY. DKPaHUPOBAHHE

14.  Metona reoMeTpUUIECKONM ONTUKH B 3aa9ax Judpakiuu



15.  Twunsl peryaspHbIX JMHHUI epeJadu 3JEKTPOMAarHUTHOM SHEPTUn
16. KoakcuajapHBIA BOJIHOBO/

17. CummerpuuHas IBYXIPOBOJHAS JTMHUS

18. TlosockoBas TUHUSA MEepeiadn

19. IIpsMoyroabHBIN MOJBIA METALITNYECKUN BOJTHOBO

20.  Kpyrublil moisiii METaTUTMYECKUNA BOJTHOBO/

21.  JIupneKTpuuecKuil BOJIHOBO KPYTJIOTO CEYEHUS

22. HanpapneHHbIe OTBETBUTENHU KaK JIEMEHT JIMHUU TIepeIadun

23. BriHyxzaennsie konebanus pe3oHatopos. [lapameTpsl pe3oHaTOpOB

IV. TEMATHUKA U ITIEPEYEHDb KYPCOBbBIX PABOT U PE®EPATOB

Pedepatsl 1 KypcoBbie pabOThI HE IPETYCMOTPEHHI.

V. YYEBHO-METOJNYECKOE OBECIIEYUEHHUE JUCHUIIJINHBI
OcHoBHas JuTEpaTypa

1. b. M. IletpoB, DiekTpoauHaMUKa U PAaCIpPOCTPAHECHHUE PAJAUOBOJIH: Yuel. i
By30B. M.:['opsiuas munus-Tenekom,2003 (2004).-558 c.

2. T'.A. Epoxun, O.B. Uepnsimen, H./[. Ko3bsipes, B.I'. KouepskeBckuii; moa pe.
I''A. Epoxuna AHTeHHO-(UJEpPHBIE YCTPOICTBA U PACIPOCTPAHEHUE DPaJHO-
BOJIH: Y4eOHUK 1t By30B. M. : ['opsiuas munust - Tenexom , 2004. 491 c. : um.

3. B. B. Mynranosckuii, A. C. Bacunesckwmii. Knaccuueckasi anekTpoanHaMuka :
ydeOHoe mocobue Jisi By30B B 00J1acTU (PM3UKU M €CTECTBEHHOHAYYHOTO 00pa-

30BaHMs : Kypc Teoputuueckoi pusuku. Mocksa : Ipoda , 2006. 349 c.

JlonoJIHMTeIbHASA JIUTEpaTypa
1. backakoB C.U. - DnekTpoarHaMUKa U pacIpoCTpaHeHUE paauoBojiH. M.: Beic-
mas mkoJja, 1992. - 416 c.
2.JI. 1. Jlanmay, E. M. JIudmmn. Teopernueckas ¢usuka. Tom VIII. Dnexkrponu-
HaMHKa CIUIOMHBIX cpen, M: PU3MATIINT, 2003
3. DIeKTpOMarHuTHBIE TIOJII W BOJHBI : MeETOM.yKa3aHusli K BBIMOJHEHUIO

nab.pabot s crya.creu. Baanusoctok : JIBI'TY , 1998.
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BTOpAast) - Teopus 3JIEKTPOMArHUTHOTO MOJISL. DIEKTPOMArHUTHBIE MOJISl U BOJHbI
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[TpoMexyTOUHOE TEeCTUPOBAHHUE.
3aganus

1.1. KoadurmeHt MOIIHOCTH COS( MACCUBHOTO JABYXIOJIOCHUKA MTPH 33JaHHBIX aK-
TUBHOU MOIIIHOCTH P 1 AeicTByIOMMX 3HaueHUsIX HanpspokeHuss U u Toka | onpenens-

CTCA BBIPAKCHHUCM. . .

o

U



http://window.edu.ru/resource/829/27829
http://window.edu.ru/resource/987/75987
http://window.edu.ru/resource/914/76914

_Ul

Ul U
== == =P
B) Cosop r) Cosop I

a) Cosg = U_PI 6) Coso

1.2. B opMmyIte IS aKTHBHOM MOITHOCTH CUMMETPUYHOH TpexasHoii nemu P=+/3 Ul
coSp nmox U u | monumaror. ..

a) aMIUTUTYIHbIC 3HAYCHHMSI TUHEHHBIX HAMIPSHKCHUS U TOKA

0) aMIUTU Ty THBIC 3HaUYCHUS (Pa3HBIX HAMIPSKEHUS U TOKA

B) JICHCTBYIOIINE 3HAYCHUS JTMHEHHBIX HATPSHKCHUS U TOKA

r') JEHCTBYIOIIME 3HAUCHUS (Da3HBIX HAIIPSKEHUN U TOKA

1.3. Ecau amniepmeTp, pearupyrolinii Ha JeHCTBYIOIIEE 3HAUYCHUS U3MEPSIEMOM BEIIU-

YHHBI, IIOKAa3bIBACT ZA, TO PCaKTUBHAA MOIIHOCTDH Q OCIIM COCTAaBIIsAACT. ..

Xi=400m R=300m

a) 120 BAp 6) 280 BAp B) 160 BAp r) 140 BAp

1.4. Ecm ammnepMeTp, pearupyronii Ha JeHCTBYIOIEe 3HAUYCHUS U3MEPSIEMOM BEIIU-

YWHBI, IOKA3bIBAET 2A, TO MOKA3aHHS BATTMETPA COCTABIISET. ..

PW
/\ Xc=300m R=250Mm
\\/ PA J
| 1
a) 100 Br 0) 220 Br B) 120 Bt r) 110 Br

1.5. Enununei u3mepeHus peakTUBHOW MOITHOCTH (Q LEeNU CUHYCOUIaJbHOTO TOKa
SABJISIETCA. . .

a) AB 0) BA B) Bt r) BAp



1.6. AxtuBHas P, peaktuBHast Q 1 mosHas S MOIIHOCTH LI CHUHYCOHMJAJbHAs TOKa

CBsI3aHA COOTHOIICHHUCEM ...
a) S=P+Q 0) S=P-Q B) S= /P?-Q? r) S=
JP? +Q?
1.7. AKTI/IBHy}O MOIITHOCTb P e CHHYCOMJaJIbHOTO TOKa MOKHO OIIPCACINUTD I10
dbopmyre...
a) P=Ul cos ¢ 0) P=Ul sin ¢ B) P=Ulcosp + P=Ulsing 1)
P=Ultg ¢

1.8. Koo durmeHT MOIITHOCTH MMACCUBHOM 3JEKTPUUECKOH IeTH CHHYCOUIAIBHOTO

TOKa paBCH...

a) COS ¢ 0) cos o+ sin ¢ B) SiN ¢ r)tg ¢

1.9. PeaKTI/IBHYIO MOIODHOCTB Q CIIKM CUHYCONIAJIbHOI'O TOKAa MOKHO OIIPCACIINTD I10

dbopmyie...
a)Q=Ultg e 0)Q= Ulcosp+Ulsing B)Q=Ulsing r)Q= Ul

coS ¢

1.10. Enqununeit n3aMepeHus OJTHOM MOIITHOCTH S IMENH CHHYCOUIATBLHOTO TOKA SIBJIS-

CTCA. ..

a) Bt 0) BAp B) JIx r) BA

1.11. Enqunuiia u3aMepeHusi akTUBHOM MOITHOCTH P ...

a) kBt 06) kBAp B) KBA r) kJIx

1.12. Enuauiia u3MepeHus OJIHON MOIIHOCTH S ...

a) kBt 06) kBAp B) KBA r) kJIx

2. Anaau3 nened NOCTOSIHHOIO TOKA ¢ OITHUM MCTOYHHKOM IHEPTUHA



3aganus
2.1. Ecnu conpoTHBIIEHHUS BCEX PE3UCTOPOB OAMHAKOBBI M paBHBI 6 OM, TO BXOAHOE

CONIPOTHUBJIEHUE CXEMBI, I/I3o6pa>KeHHOI>'I ‘"1“ “ICYHKE, paBHO...
—

a) 11 Om 6) 36 Om B) 18 Om r) 2 Om



2.2. Conportunenus R,,R;, R, COeIUHECHHI. ..

R1
—1
R2 Rs3
D -
Rs Re
a) TPEyroJILHUKOM 0) 3BE370i B) IapaJljIeIbHO r) OCJIEI0-

BaTCJIBHO

2.3. Ecniu conpoTHUBIIEHUSI BCEX PE3UCTOPOB OAMHAKOBBI U paBHBI 6 OM, TO SKBUBA-
JIEHTHOE CONPOTUBIICHUE MTACCUBHOW PE3UCTUBHOM LIEMH, U300paKEHHON Ha PUCYHKE,

paBHO...

I

a) 1,5 Om 0) 2 Om B) 3 OM r) 6 Om

2.4. Ecnv HanpshKeHUS Ha TPEX MOCIE0BATeIbHO COSTMHEHHBIX PE3UCTOPAX OTHOCST-
cs Kak 1:2:4, TO OTHOILIEHUE COMPOTUBJICHUI PE3UCTOPOB. ..

a) pasHo 1:1/2:1/4

6) pasHo 4:2:1

B) paBHO 1:4:2

I') MOJA0OHO OTHOIIECHUIO HanpsbkeHuit 1:2:4



2.5. Onpenenute, TPy KaKOM COeIMHEHUH (TTOCIIEI0BATEIFHOM WIIH MapalIeTIbHOM)
JIBYX OJIMHAKOBBIX PE3UCTOPOB OYJIET BBIACISATHCS OOJIbIIIEe KOJTUIECTBO TEILIOTHI M BO

CKOJIBKO pa3 ...

a) IIpH MapaJuIeIbHOM COSJUHEHNH B 4 pa3a

0) rpu nocne0BaTeIbHOM COSIMHEHUH B 2 pa3a

B) IIPU MapajuieIbHOM COECIMHEHUHU B 2 pa3a

T') OpH MOCIIEI0BATEIbHOM COSIMHEHNH B 4 pasa

2.6. B nenm uzBectHbl conportupieHuss R1=30 Om,R,=60 OM,R3=120 Om 1 TOK B 11ep-

Boii BeTBH [1=4 A. Tormatok I m | H( . P paBHBI. ..

1, R

i

L R

L |
i, Rz
—
I
[} U [ )

a) =9 A;P=810Br 0) =8A;P=960Br
B) |=7A;P=540Br r) 1=7A;P=840Br

2.7. DKBUBAJICHTHOE COMPOTUBIICHUE yYacTKa IIEMH, COCTOSIIEr0 U3 TPEX NapajljieabHO

COEIMHEHHBIX conmpoTuBIIeHn HoMuHaIoM 1 Om, 10 Om, 1000 Om, paBHo...

a) 1011 Om 6) 0,9 Om B) 1000 Om r) 10m

2.8. B nenm u3BectHbl conpotuBneHus Ri=45 Om,R,=90 OM,R3=30 Om u TOK B 1iep-

Boii BeTBU [1=2 A. Torpga Tok I u MomHOCTh P 11ernu cOOTBETCTBEHHO PaBHHI. ..



C‘ E |1l R1 Izl R2 Igl R3

a) 1 =7 A; P =840 Br 0) 1=9A;P=810Br
B) | =6 A; P=960Br r) | =6A; P =540 Br

2.9. IIpoBoga 0IMHAKOBOTO JUAMETpa M IJTMHBI U3 Pa3HBIX MATEPHAIIOB TIPH OJHOM H
TOM K€ TOKE HarpeBaloTCs CIEAYIOIIUM 00pa3oMm. ..
a) camasi BbICOKasi TeMIeparypa y MeJHOTro poBoja

0) camasi BbICOKasi TEMIIEpaTypa y allloOMUHUEBOTO MTPOBOIA
B) IIPOBOJAa HATPEBAIOTCS OJJUHAKOBO

') camas BBICOKasi TeMIepaTypa y CTaIbHOTO MPOBOa

2.10. Ilsate pesuctopos ¢ conpotuieHusMu R1=100 Om, Ry=10 Om, R3=20 Owm,
R4=500 Om, Rs= 30 Om coegunensl napamuienbHo. Hanbomnpimit Tok OyaeT Habiro-

JTaThCA. . .

a) B Ry 0) B R4 B) BO BCEX OJIMH U TOT ke r) B

Rll/IR5

2.11. MecTo coeTMHEHUS BETBEH JISKTPUUSCKOM IIENH — 3TO. ..

a) KOHT 0) BETBb B) HE3aBUCHUMBbIN KOHT I') y3€J1I
y

2.12. Y4acTOK 2JIEKTpUUYECKOHN IETH, TI0 KOTOPOMY ITPOTEKAET OJIUH M TOT KE TOK

Ha3bIBACTCA. ..

a) BETBBIO 0) KOHTYpOM B) y3JIOM ') HE3aBUCUMBIM KOH-

TYpOM

2.13. COBOKYIMHOCTh YCTPONUCTB ¥ OOBEKTOB, OOPA3YIOIIUX MYTh JJIs SJIEKTPUUECKOTO

TOKa, 3JICKTPOMAIrHUTHBIC ITPOICCCHI B KOTOPBLIX MOT'YT OBITH ONHMCAHBI C IIOMOIIBIO



HNOHSTUN 00 ANEKTPOJBIKYILEH CHIIE, SIEKTPUUYECKOM TOKE U NEKTPUYECKOM Harpsi-
KEHHUH Ha3bIBACTCH. . .

a) ucrounukom JJ1C

0) BETBBIO ANEKTPUUECKON LIEH

B) y3JIOM

T) 3JIEKTPUYECKON LENbIO

2.14. OO01ree KOJIMYECTBO BETBEN B JAHHOU CXEME COCTABIISIET. ..

R2 |2
[ 1 >
L 1

il .
S

ORI G
v R1

]
L 1

a) 1Be 0) Tpu B) IATH T) 4eThIpe

2.15. MoutHOCTh, BRIACISIIONIASICS BO BHYTPEHHEM CONPOTUBJICHNH ncTounnka J/[C

Ro, cocraBwur...

——————————————————————

Ro =2 Out
R =8O
E=20B |

a) 8 Bt 6)30 BT B) 32BT r) 16BT

2.16. IToreniman Touku B b paBeH...




a) pa+ E+ RI 0) ¢a + E -RI B) ¢a - E+RI r) gpa— E —RI

2.17. Eciiu Tok |1 =1A, To TOK |, paBeH...

I P

[
>

>

C
O ¢—mmm ¢
0 e
Py

a) 0,5 A 6) 1A B) 2 A r 1,5A

2.18. DxBuBajIeHTHOE COIMIPOTHUBJICHUC LCIIN OTHOCUTCIIbBHO NCTOYHHKA 3I[C coCTa-

BUT...
R1=10 Om
—_1 1
E =60B C) R3=20 Om |::| R4=20 Om
R2=10 Om
— 1 :
a) 15 Om 6) 60 Om B) 30 Om r) 40 Om

2.19. Ecau conpotusnenne R =4 Om, TO SKBUBaJI€HTHOE BXOJHOE CONPOTUBIICHHUE TIe-

1Y PABHO. .. R R

a) 10 Om 0) 12 Om B) 8§ OM r) 16 Om

2.20. Ecim manpsoxenne U,=10B, To Hanpsokenue Us paBHO. ..



— I I | *
s —
U l Uz U2 Usl
R R
a)20 B 0)10B B) 5B r)15B

2.21. Ecnu nanpspxkenune Us= 10 B, To nanpspbkenue U Ha BXozie 1ienu paBHO. ..

R R
—] | | [
s —
ul U, U, ugl
R R
a) 50 B 6)30 B B) 10 B r)20 B

2.22. Ecmm R= 30 Owm, a E= 20 B, T0 cuia Toka yepe3 HCTOYHHUK COCTABHT. ..

D= L= Lk Lk

a) 1,5 A 6)2 A B) 0,67 A r) 0,27A

2.23. Ecn E1>E», TO HCTOYHHMKY DJIEKTPOIHEPTUH PAOOTAIOT. ..

I R

—>
L

O\ E, C) E»,
R01 \J ROZ

a) 00a B TECHEPATOPHOM PEXKHUME

0) E1 — B pexxume notpebutens, a Ex- B pexume reneparopa



B) 00a B pexxuMe NoTpeOuTes

r) E1 — B pexxume reneparopa, a Ex — B pexxume notpedurens

2.24. yKaSaTB, KaKasd U3 IIPUBCACHHBIX CXCM 3aMCIICHUA OTHOCHUTCA K HACAJIbBHOMY HC-

touHuky I/IC...

¢ i b @

a) 0) B) r)

2.25. yKa?)aTB, KaKasd 13 IIPUBCACHHBIX CXCM 3aMCIICHUA OTHOCHUTCA K PCAJIbHOMY HUC-

touHuky D/IC...

¢ % b o

a) 0) B) r)

2.26. Coenunenue pe3uctopoB Ri, Ry, Rs...



: R HR R,

a) TOCJIeIOBATEIHbHOE 0) 3Be310M

B) CMEIIIAHHOE I) napajyieIbHOe

3a KoHTpOJBHBIE ¢ | IO 5 MakcuManbHas orieHka 2.5 6amna, 3a Kp6 — 3.5 6amna (mo
MPUBEIACHHON HIKE PEUTUHTOBOM Ta0IIUIIE).

Jlia nomycka K 9K3aMEHY CTYACHTY HEOOXOAMMO J0 Haudaja ceccuu HaOpaTh He
MeHee 40 pedTHHTOBBIX 0aJIOB U OTBETUTH Ha 90 % BOMPOCOB TeCTa MUHUMAJIBHO-

'O OCBOCHUA JUCLHHUIIINHBI



