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1. HEJIA OCBOEHHUS JAACIHUTIINHBI

Llenpro 0cBOECHMS MUCUUIMAED Pannodusnka snexTponnsx kone6anmi SIBNIIETCS YCBOEHUE
OCHOBHBIX MOJIOXEHUH TEOPHHU 3I€KTPOMATHHTHOTO 107, GOPMUPOBAHYE HABBIKOB AHAITH34

BOJIHOBBIX IIPOIECCOB, BKIIOYAS I€MEHThI TEOPHU I[I/I(l)paK[II/IH H HU3JIYYCHHS,

3a1a9H: NOATOTOBKA B 06macTH TCOPHH SIEKTPOMATHUTHOIO MO [/ TPOdeCCHOHAIbHOMN
JEATENIbHOCTU CHEIUATHCTA: HAyIHO-HUCCIIEJ0BATENBCKOIA, TPOSKTHOH,
2. MECTO JUCIUITJINHBI B CTPYKTYPE OIlOoN

JAucumnimmna Pamuodus

YYaCTHHKaMy O6p830BaTeJIBHbIX OTHOILIEHUH.

3. IVIAHUPYEMBIE PE3Y
IInanupyemsie  pesynbrare 00y
pesylbTatamu ocoerus OITOIT (koMmeTeHIMAMH 1 HHAAKATOp

HKa 3JIEKTPOHHBIX KOeGanuii OTHOCH

YCHHSA 10 AUCHHIITTHHE,

TCA K 4acTH, GOpMHpPYyeMOi

JIbTATBI OBYUEHUS 110 AUCHUILIUHE
COOTHECEHHBIE C IIAHHPYEMbIMH
AMH TOCTHIKCHUS KOMIIETEHIIHIA )

FI)OpMpreMme [Tnanupyemsie pesymsraTer 00y4eHHsI 110 ANCIHILIHHE, Haumenosanue j
KOMIIETEHIIUH B COOTBETCTBHH C HHIUKATOPOM JTOCTHIKEHUSI OLIEHOYHOTO
(xom, KOMIIETEHIIHH CpencTra
CoZlepXKaHue Unnukarop goctuxenus Pesynbrarer 06yuenus mo
KOMIIETEHTIUH ) KOMIIETEHITHH JUCITUILIAHE
(kox, coxepkanue
HHIHKAaTOpa)

YK-1. Criocoben
OCYIIECTBIIATE
MOUCK, KPHTHYEC-
KUH aHaIu3 »
CHHTE3 Hpopma-
LIUH, IPUMEHATE
CHCTEMHBIH 110]1-
X0 UL pelre-
HHS TOCTaBJICH-
HBIX 3a3jau4.

YK-1.1. 3naer nupunumms:

cOopa u 06061meHus uHbop-

MaluH.
YK-1.2. Ymeer cooTHecTn
Pa3HOPOHbIE ABJIEHUS K CHUC-
TEeMaTU3UPOBATh UX B paMKax
H30paHHBIX BUIOB NpodeccH-
OHAJIbHOW JEATEIbHOCTH,
YK-1.3. Brazgeer aBbikamu
HaY4HOro MOKCKa U NPaKkTH-
HECKOH paboThl ¢ HHpopMa-

LHTHOHHBIMHU HCTOYHHUKAMH; Me-

TOAAMH NPUHATHS PEILEHHH,

3HaeT OCHOBHEIE ypaBHe-
HUS, IPUHIUIIB B TEOpe-
MBI KITACCHYECKOH TeOpHH
QJICKTPOMAarHUTHOTO I10-
Jist; CBOMCTBA 3I€KTpOMar
HUTHBIX BOJIH B ¢BOOOI-
HOM ITPOCTPaHCTBE U 3a-
KOHOMEPHOCTH HX pacce-
SHHS HAa TPaHMLIE pa3zena
Cpell ¥ TeJIax CIOKHOM
(GOpMBI, OCHOBHEIE 110710-
KEHUS TEOPHUU U3ITyue-
HHUS,

YMeeT npHMeHSITE 0CHO-
BHEIC YPABHEHHS, [IPHH-
LUIIBI B TEOPEMBI KJIACCH-
Y€CKOU TEOPUH HIEKTPO-
MAarguTHOIO NOJIS JJTst
aHaIi3a BOJITHOBEIX [IPO-
IIECCOB B CBODOIHOM TIpo-
CTPAHCTBE M Ha T'PAHHUIlE
paszena cpe ¢ pasiauy-
HBIMH 3JIEKTPOAHHAMH-
YCCKUMHU IIapamMeTpamy ,
Ha Telax pasanyHoH ¢o-
PMBIL, ITPH BO30Y K ACHUH

TecroBble BOmpoOCEHL
ITpakTukoopuenTH-
POBaHHEIE 3a/1aHUS

K JIabOpaTOPHBIM pa-
0oTaM ¥ mpaxkTHUyec-
KHM 3aHATHSIM.




BOJIH B CBOOOAHOM mpo-
CTPaHCTBeE.

Bnaneet merogamu ana -
U3a, IPUHITUIIAMHA H TEO-
PEMaMH KJTaCCHYECKOM
TEOPHH 3IEKTPOMATHHUT -
HOTO ITOJISA TP paceMo-
TPEHHH BOJIHOBEIX MPO-
HECCOB B CBOOOIHOM T1po-
CTPAHCTBE, HA TPAHULIE
pasfena cpen, npu pac-
CCSTHUH SIIEKTPOMArHuT-
HBIX BOJIH Ha Tejlax CJI0XK-
HOH (opMBI, BO36YxK1E
HHUW BOJH B CBOOOIHOM
IPOCTpaHCTBE.

[IK-3. Cuocoben
peaM30Bath mpo-
IPaMMBI SKCTIEPH -
MEHTaTBHBIX UC-
CIIeIOBaHUH,
BIJTFOYast BEIGOp
TEXHUYECKHMX
¢peacrs 1 obpa-
0OTKy pe3ynbTa-
TOB.

I1IK-3.1. 3naer npunmums
paboThl, YeTpoHCeTBO, Tex-
HHUYCCKHE BO3MOXKHOCTH
KORTPOJIBbHO-H3MEPHUTE -
HOT'O U JJUaTHOCTHYECKOIO
obopynoBanusl.

[IK-3.2. YmeeT ncnons3o-
Bath 000pyIOBaHHE I
AVAaTHOCTUPOBAHUS M YCT-
PaHEHNs HEHCIIPaBHOCTEMH,
BO3HHKIIIMX TIPH DKCILTya -
TalKuH CAOKHBIX ()YHKIMO-
HAJIbHBIX Y3JI0B pauosie-
KTPOHHOM anmaparypal.
IK-3.3. Brnaneer HaBbika-
MH YCTPAHEHUS HEHCIIPAB-
HOCTEH, MPHUBOIAIMUX K BO-
3HUKHOBEHHIO HepaboTo-
CHOCOOHOr0 COCTOAHUS
CI0XKHBIX (DYHKIIHOHAIE-
HBIX Y3IOB PaIHO3IEKTPO-
HHOH anmaparypel.

3HaeT croco6r! peau3a-
MY IPOTPaMM 3KCIIEPH-
MEHTaIbHBIX HCCIIEI0BA-
HUil BOJIHOBBIX npolec —
COB C HCIOJIb30BaHHEM
TEXHUYECKHE CPENCTRBA U
CpeacTBa 006paboTku pe-
3yJIBTATOB.

YMeer peainzoBrIBaTh
IPOrpaMMBbI SKCITEPUMEH-
TaJIbHBIX HCCIIeTOBAHUH
BOJIHOBBIX ITPOIIECCOB ¢
HCIOJIb30BAHHEM COBpE-
MEHHBIX TEXHUYECKUX
CPE€ACTB U CpeJICTB 00pa -
OOTKHU pe3ysbTaTos.
Brageer ciocoGamu pea-
JIM3alHH IPOrpaMM SKC-
NEPUMEHTAIIBHEIX UCCIIE-
AOBAHUHN BOJHOBBIX IIPO-
LECCOB, BKIIIOYAS TEXHHU-
HECKHE CPEJICTBA U Cpel-
CTBa 00paboTKH pe3yib-
TATOB.

TecToBEIE BOmpochL.
[IpakTukoopuenTy-
POBaHHBIE 3aaHUS

K 1abopaTopHEIM pa-
6oTam u npakTHyec-
KHUM 3aHSTUSAM.
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4. OBBEM U CTPYKTYPA AUCITUTIIINHBI

Tpynoemxocts mucrummmme coctaser 5 3a4eTHBIX equanI, 180 yacos.

TemaTuvecknii nan
bopma ob6yuenns — oynas

KonTaktHas paGora ®opmer |
obyuarolupxcs TEKYLIEro
C MEAaroruyeckum KOHTPOJIS
5 paboTHHKOM 5 YCIIEBAEMOCTH,
: | a3 |2 Gopya
= g = 5 g 5 | MPOMEKYTOYHOIH
Ne HaumenoBanue tem w/unu § & % L§- S oy g 8 aTTecTalmy
n/n pasneyoB/TeM JUCLUMIUHbI 8 = z N o E & 5 8| mo cemecmpam)
5| 2| 5| 25§ ¢
| 2| §| & &8/a
T E o
= 8| =8
& o Y
g 8=
= N
Beenenue. 4
1| DnekTpomaruutHoe noje u 3 I 1 2 1
napameTpbl cpea
2 | OcHoBHBIE ypaBHeHUS 3 2 1 2 1 4
AEKTPOIHHAMHUKH
3 | I'pannuneie yenous 3 3 I 2 1 -
4 | DHeprus a1eKTpoMarHuTHoOro 3 4 1 2 1 4
noJis '
ONEeKTPOnUHAMUYECKHE
5 | MOTEHLMANbI FAPMOHUYECKOTO 3 5 1 2 1 ~
noJist
[1nockue snekrpomaruutusie 3 6 1 2 4 1 4 Petitunr-
6 | BOJIHBI B OTHOPOIHOM KOHTpOIb |
M30TPONHOH cpee 3 7 1 2 4 1 -
3 8 1 2 6 1 4
Bonnosbie seaenns na 3 9 1 2 ] 4 T
7 | rpanmue pasaena aByx cpen 3 T 1 ) 1 3
3 11 1 2 1 5
8 | MosepxnocTHIH sbdexr 3 12 1 2 1 5 Peiitunr-
KOHTpOJIb 2
9 | Dnemenrapheie H3JIydaTeny 3 I8 1 2 = 1 5
3 14 1 2 1 5
10 | OcHoBHblie Teopemb 3 IS 1 2 1 5
SJIEKTPOOUHAMUKH i 3 16 1 2 1 5
IT | OcHoBbl Teopun audpakumu 3 L7 I 2 1 5 T
37IC€KTPOMAarHUTHLIX BOJTH 3 18 1 7 1 5 Peifrunr-

[ KOHTpOL 3
Beero 3a 3 cemecrp: 18 36 18 81 Ox3ameH (27)
Hanwuue B nucuunnune KI/KP -

Hroro no mucuurinne 18 36 18 81 Okzamen (27) *‘




Conepmarme JEKIMHOHHBIX 3aHATHIH 1O AUCITHIIITHHE

Paznien 1. Beenenne. DnextpomartuToe mose u apaMeTpebI Cpe.

Tema 1. O6mume cBenenus.

Kitaccuueckas reopus anextpomarauTHOTO mojis. OJEKTPHYECKOe W MArHUTHOE TIOJTE.

Tema 2. BeKTOpBI 31IeKTPOMATHUTHOTO OIS,

Bexropel anexrpugeckoro mosns, BekTops! MarauTHOTO Mo,

Tema 3. Knaccudukauus cper.

Cpenpl IMHEHHBIE U HeMUHEHHEIE, OIHOPOJHBIC i HEONHOPOAHBIC, H30TPOIIHBIE H AHM30TPOTIHbIE.
Tema 4. T'patduteckoe uzobparkenne moneit.,

CunoBbie muann tons. Juddepennnansuoe YPaBHEHHE CHIIOBOMH JIMHHH.

Tema 5. TToTeHIMaIBHBIE U BUXPEBBIE TOMTA.

Onpenenenne v CBOHCTBA OTEHIMATBHBIX U BHXPEBBIX MOJIEH.

Pazzien 2. OcHoBHble ypaBHEHUS SNCKTPOIMHAMHKH,

Tema 1. O6imue cBenenus.

OObeMnas, ITOBEPXHOCTHAS 1 JIHHEHHAS [IOTHOCTH SIEKTPHUECKOIO 3apana. Bexrops 00bemHol, mosep-
XHOCTHOM M JINHEHHOM IIOTHOCTH 2MEKTPHIECKOTo Toka. CHIla ToKa.

Tema 2. VpaBuenue nenpepsBHOCTH.

Wnrerpanshas u maddepennuansnas opMBI ypaBHEHUS HENPEpPBBHOCTY. YpaBHeHUE HENPEPLIBHOCTH
AL CTAITMOHAPHOTO [IPOLIECCA.

Tema 3. 3axon coxpanenus 3apsina.

3aKOH COXpaHEHHs 3apsi/Ia | €ro B3aHMOCBS3h ¢ YPaBHEHHUEM HEIIPEPLIBHOCTH.

Tema 4. Tperse ypasaenne Makcreia.

Obobmenue 3akona ['aycca Ha ciryyait UCPEMEHHBIX TpoueccoB. Hetoku (cTokn) BekTopoB D u E.

Tema 5. YetBeproe ypaBrenne Makcreuia.

3akon 'aycca 11 MarHMTHOTO OIS | ero A depennpansaas Gopma.

Tewma 6. IlepBoe ypasrenune Makcaena.

Anddepennmansras hopma 3akoHa momHOro ToKa AJI1 CTAlTHOHAPHOTO M HECTAIIMOHAPHOI'O IIPOLECCOB.
IlepBoe nonoxkenne Makcreia.

Tema 7. Bropoe ypaBHeHne Makcpenia.

Bripaxerne 0606menroro 3akona SJIEKTPOMATHUTHOM MHIYKIMHU Yepe3 BEKTOPbI JTeKTPOMATHHTHOTO
nostst. Bropoe nonosxenne Makcsenia.

Tema 8. 3akon Oma B muddepertmanmsHoit dbopme.

Ilepexon ot 06BraHOrO 3aK0HA OMa K ero nuddepernmansHoi GopMe: 3aBUCHMOCTH 0GbEMHOM TITOT-
HOCTH TOKa MPOBOAMMOCTHU B TOYKE IPOBOJAIIEI CPEIbI OT HANPSIKEHHOCTH SIEKTPHIECKOTO [10JIS.
Tema 9. YTounenne nonstis 0 npoBoaHEKAX U JMINEKTPHKAX.

VneasibHprii MpoBOAHAK U IU3/IEKTPHK. Kpurepuit nenenus cpen va mpososmxy u JuanekTpuku. Oco-
OCHHOCTB POBOAALIMX Cpef.

Tema 10. [onmast cucrema ypasrennit Makcse)ra.

Cucrema ypaBHEHUI 311eKTPOIHHAMYKH. Martepuanbhsie ypasrerus. BoIBOIEI OTHOCHTEIBHO CBOHCTR
JJICKTPOMATHUTHOrO OIS, [ [puniwm cyneprosurmu s SJICKTPOMAarHUTHOTO 1OJIsL. Y paBHeHHs Maxc-
BEJIA B MHTEI PAIIGHOH (opMme.

Tema 11. Kiaccuduxanmpst SIIEKTPOMATHUTHEIX SBJIEHHUIL.

DJEKTPOCTATHYECKAE H MATHUTOCTATHYECKHE ABJICHNA, CTAlMOHAPHOE HJIEKTPOMAarHUTHOE TI0J1e, KBA3H-



CTallMOHAPHBIE MPOLECCHI.
Tema 12. Ypasnenns Maxkcpemia u CTOPOHHHE TOKH.

Croponnve snekTpudeckue ok, CTOPOHHSA HANPSIKEHHOCTD 3JIEKTPHYECKOTO [N, CTOPOHHHE 3JIeK-~
TPUYECKHE 3apsibl.

Pasnen 3. ['panuunsle yesosns,
Tema 1. Obume cenenus,

Henpumennmocts ypasrennit Maxcgesma s mipdepentmaTsHON Gopme Ha TPaHHIIe pasjiesia ABYX Cpeil.
Tema 2. 'panuansle yenosus s BEKTOPOB 3IEKTPUISCKOTO MOJIS.

= —3

Y CIOBHS JUIS HOPMATBHBIX COCTABILIIOMMX BEKTOPOB £ U D. [ToBepXHOCTHBIE 3aps/bl. Y CIOBUS IS Ka-
CaTe/IbHBIX COCTABIIAIOMMIX BEKTOPOB Eub.

Tema 3. I'panuunsle yenosus s BEKTOPOB MarHUTHOTO ITOJIs.

Y108 4715 HOPMATLHBIX COCTABIISIOIIX BEKTOpOR B 1 H. Yeiosus JUIL KacaTeJIbHBIX COCTABIISIONIMX
BEKTOPOB 5 1 H. [ToBepXHOCTHBII TOK.

Tema 4. Tlonnas cucrema TPaHUYHBIX YCIOBHIA.
Ilommas crcreMa rpasmHBIX YCIIOBUH B CKATAPHON H BEKTOPHOH opme. I'panrursre yetosus Ha IIOBEp-
XHOCTH UACAIIBHOIO IPOBOJHUKA.
Paznien 4. Dueprus snexTpomarauTHOTO MO
Tema 1. bamanc snepruu SJIEKTPOMArHUTHOI'O TIOJIS.
Kavectennoe ypasrenne Gananca MrHOBeHHEL 3HAYEHUH MOIIHOCTH JUISl OTPAHUYEHHOTO 05beMa i ero
KOIMHECTBEHHOE BBIPAXKEHHOE Yepe3 BeKTOpEI STIEKTPOMArHuTHOTO 10711, Teopema IToituTuHra.
Tema 2. TInotsocts sneprimg SIEKTPOMArHUTHOTO IIOJIS.
ObBeMHad MIOTHOCTE SHEepruu HICKTPUICCKOr0 M MArHUTHOTO nosieit. CyMMapHas u B3anMHast SHEprus
nosnel. inpdepennuansuas popma Teopems! [TofinTHHra.
Tema 3. Cropocts PACIPOCTPAHCHUSA ANEKTPOMArHUTHOM SHEPTHY.
DHepreTHyeckas Tpyoka. CkopocTs pacnipocTpanenus SHEPTHH IPH HEPABHOMEPHOM U PAaBHOMEPHOM
PAClpE/IC/ICHUH BEKTOPOB [0JIs B IIOIIEPEYHOM CEYeHHH SHEPTeTUYECKOH TPYOKH.
Tema 4. Ypaeuenus Maxcsemna mis MOHOXPOMATHYECKOI'O 10T,
Merox kommiekcHbBIX amIuTy 1. CucTema ypaBHEHHI MOHOXPOMATHYECKOTO TIOJISL.
Tema 5. Ypasnenue Gananca qs CPEAHEH 3a IEPHO/I MOIITHOCTH.
Cpensee 3a nepuon 3uavenue Gynxumn. Kommexcuniit BekTop [loitnTHHra. Cpenmue 3a IIEPHO]] 3HAYE-
HITL: OTOKA MOUIHOCTH, MOIHOCTH JKOYJICBbIX TIOTEPk, MOLIHOCTH CTOPOHHMX UCTOYHUKOB, HIKTPH-
YCCKON W MArHUTHOW 3HEPTHIA, M3MEHEHHE SNICKTPOMArHUTHOH 3HEPruy.
Tema 6. YpaBuenue Gananca s KOMIIJICKCHOM MOIIHOCTH.
Bemsox ypasuenus 6ananca s KOMILIEKCHOH MOLIHOCTH. Y paBHeHMe GanaHca IS akTHBHOM U peak-
TUBHOM MOLIHOCTeH. Y paBHenue Gananca s H30JJUPOBAHHOMN CHCTEMBI.
Tema 7. Teopema emuncTBeHHMCTH ATI BHYTPCHHUX M BHELTHUX 33/1a4 /IEKTPOIHHAMUKIL

EI[HHCTBCHHOCTL peuIeHug BHYTPCHHUX 337124 SJICKTPOIHHAMHKH. EILHHCTBCHHOCTI) PCHICHWS BHEIITHUX
3a1a4 3JIEKTPOIUHAMUKH.

Paznen 5. DIeKTpoIMHAMHYECKHE MOTEHLHAIIB] TAPMOHHYECKOTO ITOJTS.
Tema 1. Ypaprenus ['enbmrommsia.

[Ipsamas i oGparHas 3anaun SJICKTPOAMHAMUKH. Y paBHeHus [ enbMrossna ms BEKTOpOB E£1 H. OytHo-

POIHEBIE YPaBHEHUS FeneronBHa UL BEKTOPOB SIIEKTPOMArHUTHOIO ITOJISL.
Tema 2. BHeKTpo,anHaMqucme [TOTCHIMAIIBI T APMOHHYECKOrO SJIEKTPOMArHUTHOIO ITOJIS,
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Bexrtopueni snexrpudecknit norenmuar, CKanapHsIif 37eKTpUdecKni HoTeRmMa. Ycnosre kanmubpos-
Ki OTEHMANOB. Y paBHeHUs | ebMTombna as SNICKTPOIUHAMHYECKHX IIOTEHITHAIOB.
Tema 3. Petenne HeomHOpO AHBIX ypaBHeHuH [ ensMrosnsia.
Peluenne meoHOpOTHBIX ypaBHeHmii I'esbMronbua mis croporsmx HCTOYHHKOB, pacipeIeIeHHBIX
1o 00BEMY, 110 TIOBEPXHOCTH, IT0 KOHTYpY.
Tema 4. Ypannerns Makcpenna ¢ y4eToM MarHHTHEIX TOKOB 1 3apsIOB.
MarnnThble Toxu i 3apsneL Ypasuenus Makcpea AJLsl MarHUTHBIX CTOPOHHAX HCTOYHUKOB. [IpHH-
LI IIEPECTAHOBOHON TBOMCTBEHHOCTH. Pelenue neoqHOpoHEX ypaBHeHuUH [ 'enbMronsna s mar-
HUTHBIX HCTOYHHKOB.
Paznien 6. ITnockue 311eKTpoMarHuTHbIE BOJIHbI B OTHOPO/THOW M30TPOITHO# cpefe.

Tema 1. Tlockue 1eKTpOMarHUTHEIE BOITHEL B OZHOPO/IHOH M30TPOIIHOH cpesie Ge3 moTeps.

Perrenne onnopoaHoro ypasrenus [enbMrombia 0THOCHTEIEHO COCTABJIAIOIIMX IIOJIS IUIOCKOMH BOJIHEL
XapaKTepUCTUKH ILIOCKOH BOHEI B cpejie Ges HOTEPB.

Tema 2. ITnnockue s1eKTpoMarHUTHbIE BOJHEL B OITHOPO/THOHN M30TPONHOM CPEJE ¢ MPOBOAMMOCTBIO OT-
JIMYHOM OT HYJIS.

Kommnnexchas nocrosmmas PaCIIPOCTPAHCHUS U €C CBA3B C JIEKTPOAMHAMUIECKAMH napameTpamu cpe- JIbl.
XapaKTEePHUCTHKHE ITOCKOM BOJIHEI B cpene ¢ notepamu. Jlucnepens.

Tewma 3. Pacipoctpanenne miockux Bos B PEATBHBIX NMAEKTPHKAX U IPOBOIHUKAX.

CpaBHUTENbHAS OLEHKA TAPAMETPOB MIOCKOM BOJHDI B Cpejlax 63 NOTeph, pealbHBIX AUINEKTPUKAX

Y [IPOBOTHHUKAX.

Tema 4. [omsipusanms Bom.

ITnockocets nomspusarmu. JTnneitno TTOJIAPH30BAHHEIC BOJIHBI, BOJIHEI C KPYTOBOR M SJLIAIITUYECKOi
NOJIAPU3ALIHEH.

Paznen 7. Bonnosele sBienus na TPaHHLIe pasnesa JByX cpepl.

Tema 1. [1nockue BomHe, PaclpoCTPaHAIOLIHECs B IPOU3BOJIEHOM HAIPABIICHUH.

Hanpassroimue xocunycsr. [Tose mockoi OZHOPOIHOL BOJIHBI B CHCTEME KOOPIHHAT C OCSIMHU HE COB-
HANAIONMMH C HANPABJICHUEM PACHPOCTPAHEHHS BOJIHBL

Tema 2. [Tanenue miockoii BOIHE! Ha T'PaHulily pasziena IByX MaNeKTpuKoB. HopmansHas NOJIApH3a- K.
[apamwensrast nonspusams.

Cocrapnsronme monst najaoLei, OTP&KEHHOM U NPeTIOMICHHOM BoyTH, I panmymas 3aaua Ha OBEpX-
HOCTH pasniena cpel. 3akoHbl Creumyca. KoaddurmenTs: Openens. Pesynstupyrormee mose B TNIEPBOH U
BTOPOi cpenax.

Tema 3. Venosre mommoro mpoxoskaeH s BOIHLL Bo BTOpYIO cpexy. Yron Bprocrepa.

Cryyaii napamiensaoit nonstpusanud. Ciryyaii HopManbHOM MOJSAPHU3AITHAH.

Tema 4. ITonHoe oTpaxenue ot TPaHULEBI pasfiesta ABYX cpell. JIBe IMONMeKTprYecKre cpepl.

YcnoBus mONHOro BHyTpeHHero OTpaXeHHUsl. Berpaskenust s cocTapismonmx PE3yNBTUPYIOUIETO IIOJIsI
B IIEPBOH Cpejie H MX aHanu3. BeIpakeHus s COCTABIIAIOINX PE3YITBTHPYIOILETO NOJIS BO BTOPO# cpe- Jie
¥ ¥IX QaHAITH3,

Tema 5. ITomHoe oTpaxkerne ot TPaHULIB! pasfienta ABYX cpef. JIMaNeKTpHK — WaeaTbHBIA IPOBOTHEK.
AHanu3 BOJIHOBOTO mpolecca Ha TPaHKILE pasfena TUINCKTPUK — HACATbHbIA IPOBOIHUK. XapaxTtep- Hple
pe3yIbTaThL

Tema 6. IManenne mnockoit BOTHE! Ha TPpatHily moryomaromiet cpeasl. IIpubimkennble rpanutHbre
yciosus Illykuna — JleorToBMYa.
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JleHCTBUTENbHBI yron nipeoMIeHs. XapakTepHCTUKH NPETOMICHHOMH BOJTHEL B MOTJIOIAFOINEH Cpe- Je.
Ilanenne m10CcKOM BONHEI Ha MOBEPXHOCTH PEATbHOr0 poBoHMKA. I'pantmsle yenoBus Ilykuna —
JleoHTORHYA B UX IPUOIKEHHOCTS.

Pasnen 8. [NosepxnocTHEIt s dexr.

Tema 1. SIpnenwe nosepxHOCTHOrO 3¢ dexra.

Paciipeenenne aMmmmTy s mosst u Toka BHYTPH METaJIlla IPH YAANCHAN OT OrpaHHHHBAOLIEH TOBep-
XHOCTH. AKTHBHOE COIIPOTHBIICHHE U 3AIUTHBIE CBOMCTBA METAIUTHYeCKIX 9KPaHOB IIPU [IEPEMEHHOM
DJIEKTPOMATHUTHOM II0JIE.

Tewma 2. TloTepu sHepruv B IpoBoIHUKAX.

Brruucienne noToka KOMIUIEKCHOTO BeKkTopa [ToHHTHHTa, HAPABIICHHOTO BHYTPE MPOBO/ISIIETO Tena,
Ha OCHOBE TIPHOITIKEHHOTO IPaHHIHOIO yetoBust Lllykuna — JleoHToBMYA,

Tema 3. DKBHBaTTCHTHBIH HOBEPXHOCTHBI TOK.

YIpoutenne 3MeKTpoIMHAMHYECKIX 38124 3aMeHO PEaJIbHOIO paclpeIesICH s TOKA SKBUBATEHTHBIM
IIOBEPXHOCTHBIM.

Tewma 4. TlosepxHOCTHOE COMpOTHBIEHHE.

CBS3b TAaHICHIMATBHEBIX COCTABIISIOMIHMHA BEKTOPOB £ U /* Ha IOBEPXHOCTH IPOBOHHUKA.

Komrurexcroe nosepxuocTtHoe conporusrenue.

Paznen 9. Dnementapusle n3myyarenm.

Tema 1. DnemenTapHsbiif snexTpraeckuii H3JIy4aTe]b.

Onpenenenye u o0mue cBoiicTBa SIEMEHTAPHOTO SCKTPUYECKOTO H3TydaTeIs.

Tema 2. BeKTOpHEI 35K TpHAYecKyii IOTeHIUAT H COCTaBILIOLIHE OIS AEMEHTAPHOTO JIEKTPH- YECKOTO
U3TydaTels.

AJianTanys oSII1ero peleH s BeKTOPHOro 9JICKTPUYECKOr0 IOTEHITMANA LTS 3NEMEHTAPHOTO ANICK-
TPHAECKOTO M3/TydaTe)isi ¥ €ro NPOSKIMK B chepruecKoil cucteMe koopaunat. CocTaBISTOLIME TS
SIIEMEHTAPHOTO 3IEKTPHYECKOr0 U3IIydaTersl.

Tema 3. BrynkHsist 1 TaNbHSK 30HbL, AMarpavMma HalpasJIeHHOCTH 3JIEMEHTAPHOTO JIEKTPHYECKOrO
H3JIydaTes.

Ornpenenenue GmkHelt u nasbreit 308, CBoMCTBA oMl B OmpKkHel u najbHel 30Hax. Juarpamma
HAIPABICHHOCTH 3IEMEHTAPHOTO MIEKTPUIECKOr0 M3TydaTesst. MoIHOCTE 1 CONPOTHBIICHHE U3ITY- YEHHS.
Tema 4. Dnemenrapheri wenesoit M3IIy4aTe]Ib.

Ionstre o MarauTHOM Toke. CocTapsronmue moss 5JIEMCHTAPHOIO MarHUTHOT'O U3JTyYaTels B Ja/lb- HEM
30He. MOLIHOCT U CONPOTHBIICHHE H3ITydeHMUS, Jlpyrue THIIBI 311eMEHTapHOTO MArHUTHOTO U3ITy- YaTeJIs.
Pazzen 10. OcHoBHbIe TeopeMbI 3NEKTPOIUHAMUKH.

Tema 1. Jlemma Jloperna.

Ornpenenenne COOTHOMEHHS, YCTAHABIMBAIOIIErO CBSI3H MEXKTy PasHECEHHbIMH B IIPOCTPAHCTBE CTO-
POHHMMH HCTOUHMKAMU U BO30YK1aEMBIMH HMH [OJISIME B OFPAHHYEHHOM H GECKOHETHOM OGheMAax.
Tema 2. Teopema B3aumHOCTH 17151 5JIEMEHTaPHBIX U3TYYATEIICH.

ITpnmenenue semmel JTopenna s monygenus COOTHOIICHHSI, CBA3LIBAIOIIETO COOCTBEHHBIE 1 B3aUM-
HBIC ITapaMETPEI PASHECEHHBIX B IPOCTPAHCTBE HEMEHTAPHBIX H3Tydarenei.

Tema 3. DKBUBaNICHTHBIE HCTOYHMKH EKTPOMArHATHOTO HOJISL.

OHKTUBHBIE HCTOYHUKH. [IPHHIUIT SKBUBAICHTHOCTH. Hpunuwn [roiirenca — Kupxroda.

Tema 4. Dnemenr [Molirenca.

DNeKTPOMHAMAYECKAs MOZEITh SNeMenTa | tolirenca. Cocrapnsmomue nons anemenTa [rolirenca B 1abHell
30He. JlnarpamMma HanpagieHHOCTH sneMenTa [ oiirenca.

Paznen 11. OcHoBel Teopun IU(PaKIIK 3eKTPOMATHATHBIX BOJIH.



Tema 1. Ctporas nocranorka 3a7a4m TUQppaKimm.

Ouwncanne mpouecca audpaximm., DopMyHpPOBKa 381898 IHPPaKIHN.

Tema 2. Pemnenue 3amaun A bPaKIUY IIOCKOH BOJHBI Ha MIICATBHO IpOBOJsAIIeM OeckoreuHOM. Kpy-
TOBOM NUIHHIPE. AHAIN3 peleHus.

Tema 3. ITpubmkennsie MeTonBI PCIICHUA 387184 AU paKImy.

[Ipubmmxenue [Molirenca — Kupxroga. I'eomerprueckas onTuxa. Meron xpaeBrIx BosH. I €OMETPU- YeCKasi
TeOpus Judpaximy.

Conep:xanue 1a6opaTopHbIX 3aRsTHIA 110 AUCIUILIHHE,

Pazjien 6. ITnockue snexTpoMarauTHEIC BOIHEL B OTHOPOJIHOM M30TPOITHOM cpefe.

Tema 1. [Tnockue smeKTpOMArHUTHBIE BOJHE B OIHOPOJIHOH H30TPOITHO#H cpesie Ge3 moTeps.
XapaKTepUCTHKY [ITOCKOM BOJHEI B cpene Oe3 noreps.

Tema 2. Tlnockue siieKTpoMarauTHEIe BOJIHEL B OZHOPOTHON M30TPOMHOMU CPENE ¢ HPOBOIMMOCTBIO OT-
JHYHOU OT HYJIS.

XapakTepUCTUKY ITIOCKOH BOIHBI B Cpele ¢ NOTEePSIMH.

Tema 3. PacipocTpanenue miockux Boim B PCUTBHBIX TM3IEKTPUKAX H TIPOBOJHUKAX.

Hcenenosanme mimockoit anekTpoMarHuTHON BOTHEL 1 €€ XapaKTePUCTUK B 3aBHCHMOCTH OT
11apaMETPOB CPE/IBI M YaCTOTEL.

Tema 4. [Moaspuzamus BoyH.

Wsyuenne nongpusarmu SJICKTPOMATHUTHOM BOJIHBL M MCCIICAOBAHHUE PA3THYHBIX BHIOB
IIOJIIPU3ALIAH.

Paspen 7. Bonxosble sBiienus Ha TPanHIIE pas/ena JIByX Cpel.

Tema 2. Tlagenue rtockoi BoJIHEL Ha FPaHuLy pasiena IByX IMoIeKTpuKoB. HopmansHas [IOJIApU3a- LK.
Hapannensnas noaspusanus.

Vi3Mepenue aMIuuTy apl CoCTaBISIONIX oJist NaJAIOLIEH, OTPaXKEHHOI U IIPETOMICHHOH BOJIH,
Berancnenue koahdurmenton Openenst. Ananms PE3YJIBTHPYIOLIETO OIS B IEPBOH M BTOPO# cpejiax.
Tema 3. Yenosue nomHoro TIPOXO3KICHUS BOJIHBI BO BTOPYIO Cpefty. Yrom Bprocrepa.

Hccenenopanue senenwmit, Bosaukarommx 1IPH NaJICHUH STEKTPOMATHUTHOMH BOHBI Ha TLIOCKYO TPAHUILY
pasiiena ByX AU3JIEKTPHIECKHX CPEl IPH ¢p = P .

Tema 4. TTonuoe otpaxkenue ot TPaHHIlb! pasjena AByX cpej. [IBe MuaneKTpruueckue cpepi.
Hccenenosanue spnennit, Bo3HUKaommX TIpH IaICHUK 5JIEKTPOMArHUTHOM BOJIHBI Ha MIIOCKYO TPaHHUILy
pasjiena 1ByX NU3ICKTPUUECKHX CPE IPH ¢p Py A IPH 14 < 71, .

Pazzien 9. Drementapusie H3JTyqaTe .

Tema 3. Brkuss u maneHss 308sL AUArpaMMa HallpaB/IeHHOCTH 3/IEMEHTAPHOTO 3/eKTPHIECKOr0
U3JIydareis.

Vcenenosanve ceoiictsa mosst B 6mikueit 1 1amHei 30Hax. MsMepenue nuarpaMMa HampasIeHHOCTH
ANEMCHTAPHOTO 3NIEKTPHYECKOr0 M3Tydaresist. MOImHoOCTs | COIPOTHUBIIEHHE H3TYYEHHSL.

Tema 4. DnemenTapHbIt 1ETeBOI H3Ty4aTe/Ib.

Onpenenexue coCTaBNISFOMKX MO SJICMEHTAPHOr0 MarHuTHOTO M3JIyYaTelis B JaJbHE 30He.
Wsmepenne nuarpaMmel HanpasneHROCTH JICMEHTAPHOI0 MarHUTHOTO M3Tydarelsl. MOIIHOCT 1
CONPOTHBJICHUE U3TyYEHHS.

Coaepmaﬂﬂe NPAKTHYCCKHUX 3aHATHH 110 AHCITAIIJIMHE
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Pasnien 1. Beenenue. DnekrtpomarnuTroe mose i HapameTpsl cpejt.

Tema 2. BekTops! 3/1eKTPOMArHUTHOrO OIS,

BexTops! anextpuueckoro o, Bexrops! MmarauTHOrO Mo,

Tema 3. Knaccuduxanus cpep.

Cpenbl muHEHHBIC U HETMHEHHEIE, OIHOPO/HBIC ¥ HCOHOPOAHBIE, H30TPOITHBIE U AHU3OTPOIIHEIE.
Tewma 4. I'padirdeckoe uzobpaxenue momneii.
Cunosble mamn nons. Jluddepermmansnoe YPaBHEHHE CHIOBOM JIMHUH.
Tema 5. TlorennmanbHbie 1 BEXPEBbIE OV,
OripeziesieRre 1 CBOHCTBA IOTeHIHATLHBIX U BHUXPEBBIX TIOJICH.
Pazzien 2. OcHoBHBIe ypaBHEeHMs SIEKTPOIMHAMUKH.

Tema 2. Ypasrenue nenpepsiBHOCTH.

Huterpanbhas n mupdeperumasnas hopmer YPaBHEHHS HENPEPLIBHOCTH. Y paBHEHHE HETPEPBIBHOCTH
JUL CTAllMOHAPHOTO MpoLecca.

Tema 3. 3akon coxpanenus 3apsia.

3aKOH COXPAaHEHNs 3apsA/Ia M €r0 B3aUMOCBS3b C YPaBHCHHEM HENMPEPLIBHOCTH.

Tema 4. Tpetse ypaBnerne Maxcsemia.

O6o0wenne 3akona aycca Ha CITyd4ait IepeMeHHBIX poLeccoB. McToku (cTOKHM) BeKTOpPOB D H E.

Tema 5. Yetseproe ypaBuerne Makcpe)ia.
3axon ["aycca 4y MArHUTHOTO MOJIS | ero aubdepennuansaas hopma.
Tema 6. [lepoe ypasuerne Makcpeina.

Anddepernuansnas Gpopma 3akoHa MOIHOIO Toka A1 CTAMOHAPHOTO ¥ HECTAlMOHAPHOTO POIECCOB.
[TepBoe nosnosxenne Makcpenna,

Tema 7. Bropoe ypapuenne Makcaeria,

Bripasxenne 06061menHoro 3akona SJICKTPOMArHUTHOM HHAYKIMY Yepe3 BEKTOPHI 3IIEKTPOMArHATHOTO
noms. Bropoe nonoxenne Maxcgena,

Tema 8. 3akon Oma B uddepernmansuoi dbopme.

Ilepexos ot 06braHOTO 3aK0Ha OMa K ero mbdepennraTbHOl (popMe: 3aBHCHMOCTH 06BEMHOM MTOT-
HOCTH TOKa NPOBOMMOCTH B TOYKE NPOBOJIAIICH CPE/IBI OT HATPSKEHHOCTH SIIEKTPHYECKOTO ITOJIS.
Tema 9. YTouHeHHe HOHATHA O IPOBOTHUKAX 1 JIDNIEKTPHKAX.

WneansHbIi IpoBoHHUK 1 TMSIEKTPUK. Kprrepuit nenerust cpes Ha mpoBoHuKy 1 msnekTpukd. Oco-
OCHHOCTB POBOIALINX CPE],

Tewma 10. [lonHast cucrema ypasrenuii Makcsemia,

Crcrema ypaBHEHHI S/1eKTPOIMHAMHKH, Marepnarshble ypasuenns. BEBOAB OTHOCHTEIBHO CRBOCTE

JJICKTPOMArHHTHOTO MOJIA. [IpHHLKI CYTepHosuUAR TS 31IeKTPOMArHHTHOTO [IOJISL. VYpaBHenust Maxc-
BeJla B HHTErpaJIbHOM (opMe.

Tema 12. Ypasuenus Makcgemia u CTOPOHHUE TOKH.

Croponnne snekTpryeckue Tokw, CTOPOHHAA HAPSDKEHHOCTD HIEKTPHHECKOTO T0JIsL, CTOPOHHKE JIIEK-
TPUYECKUE 3aPS/IbL.

Paznen 3. I'parmansie yenosus.

Tema 2. I'panuvnble yenosus mis BEKTOPOB 3JIEKTPHUYECKOIO 10T,

Y CIOBHS JUI HOPMATBHBIX COCTABIIMIONIAX BeKTOpOB E 1 D. IToBepxHOCTHBIC 3apsabl. Y CIOBHS I Ka-
CaTe/bHBIX COCTABIIAIOIIMX BEKTOPOB £ U D,

Tema 3. I'parudnsle yenosus s BEKTOPOB MarHATHOIO IIOJISL.

Yenosus I HOPMaNbHbIX COCTABISIFOLIUX BCKTOPOB § U H. Ycnosus AT KaCaTeIbHbBIX COCTABJISIIOIIMX
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BEKTOpOB 5 U H. [loBepxHocTHBIH TOK,

Tema 4. Tlonnas cuctema rparrunBX YCITOBHH,

[lonnas cucrema rpaHuyHEBIX yenoBuit B CKaUIPHOH M BEKTOPHOH popme. I'panmynble yenosus na TIOBEP-
XHOCTH UJIEAIBHOTO MPOBOJHUKA.

Pasnen 4. DHeprus 21eKTpoOMarHUTHOTO mojLsL.
Tewma 1. banmanc SHepruu 31eKTPOMArHATHOTO HOJIS.
Kauectsennoe ypaBHenue GanaHca MrHOBEHHBIX 3HAYCHILL MOINHOCTH /ISl OTPaHH4YEHHOI0 00beMa | ero

KOJIMMECTBCHHOE BBIPAKCHHOC YEPE3 BEKTOPHI DIEKTPOMArHHTHOTO [IOJIA. Teopema [loinTrHra.
Tema 2. [TnoTHOCTE 3HEpTHY AEKTPOMArHATHOTO TIOJIS.

OGbeMHas IITOTHOCT SHEpruu 9JICKTPHYECKOr0 U MarHUTHOTO nojielt. CyMMapHas 1 B3auMHas SHEPIus
noned. Jlubdepenumansuas hopma Teopemsi TloitHTrHrA.,
Tema 3. Cxopocts pacnipocTpanenns SIICKTPOMArHUTHOMH SHEPIUH.
OHepreTryeckas Tpybka. CKOPOCTH PacTIpOCTPAHCHNS SHEPTHH TP HEPABHOMEPHOM H PABHOMEPHOM
PACIPENETICHAIN BEKTOPOB 0I5 B [OIEPEYHOM CEYEHNH YHEPIeTHYECKOH TpyOKU.

Tema 4. Yparruenns Makcsenna s MOHOXPOMAaTHYECKOr0 ITOJIS.

Meron kommnekcHbix ammmty. Cuctema YPaBHEHUH MOHOXPOMATHYECKOTO OIS,

Tema 5. Ypapuenue Gananca s cpenneii 3a NCPUO/ MOIIIHOCTH.

Cpentee 3a nepuon 3uauenne hyHximy. KoMILTeKCHBTH BekTop Iloitntrnra. Cpexnue 3a nepuos 3uave-
HUA: LIOTOKA MOILHOCTH, MOIIHOCTH /DKOYIIEBBIX IT0TEPH, MOIIHOCTH CTOPOHHUX UCTOYHUKOB, ITKTPH-
HECKOM ¥ MarHUTHO# SHEPTHIi, M3MEHeHHe SJIEKTPOMATHUTHON SHEPIHH.

Tema 6. YpaBHenue Ganamca Ui KOMITEKCHOR MOIITHOCTH.

BeiBon ypaBHeHus GanaHca mwis KOMITTEKCHOM MOIIHOCTH. Y paBHEHUE OanaHca I aKTHBHOH U peak-
TUBHOU MOINHOCTeH. Y paBuenne Gananca s HM30IMPOBAHHON CHCTEMEL.

Tema 7. Teopema euucTBeHHUCTH A1 BHYTPEHHUX U BHEIIHHX 3a/1a4 3JIEKTPOIMHAMUAKH.

EZII/IHCTBCHHOCTB PCUICHHUA BHYTPEHHUX 337124 INEKTPOIUHAMUKH, EiHCTBEHHOCTE PEIICHHA BHCUTHHX
3a7a4 3JICKTPOUHAMHKH.

Paszien 5. DnextpomHaMmeckue moTeHIHANLT TapPMOHUYECKOTO ITOJISL.
Tema 1. Ypasrenns [ememromnsia.
IIpsimas u o6parnas 3agaun SJIEKTPOIMHAMHUKH. Y paBHeHM [ 'enbMrolmbia ais BEKTOPOB Eu H. OHo-

POJTHBIC YPABHEHNUS [ eIbMIombiia 1st BEKTOPOB JIEKTPOMArHHTHOTO OIS

Tema 2. Dnexrpomunamudeckue moTenmUam! TapMOHMYECKOTO 3/1EKTPOMArHUTHOTO OJIS.
Bexropublit snekTpryeckuii motermma. CKaysipHEDi snekTpryecknii oTeHat. Y cnosme KaOpoB-
KW [IOTCHIMAIOB. Y paBHeRus [ ensMronba s SNICKTPOAUHAMUYECKHX [IOTEHITHAIOB.

Tema 3. Pemenne HeomrOpoausx ypaBHEHHH [ enbMrobia.

Pewienne neonHopoaHex ypasrenuit I'ensmronbia AJI1 CTOPOHHUX MCTOYHMKOB, PACTIpe/IeeHHbIX
10 00BEMY, [0 TOBEPXHOCTH, IO KOHTYDY.

Tema 4. Ypasrenus Maxkcseuia ¢ Y9IETOM MarHUTHBIX TOKOB M 3apsI/I0B.
MaruuTHble Toku ¥ 3apseL Ypasaerys Makcsema ATl MATHATHBIX CTOPOHHMX HCTOYHHUKOB. [IpuH-

LI IEPECTaHOBOYHOM NBOMCTBEHHOCTH, Pelienne HEOMHOPOAHBIX ypaBHEHUM | ebMronsma asa Mar-
HUTHBIX UCTOYHUKOB.

Pazzen 6. [Tnockue sneKTpoMArHHTHEIC BOITHEI B OZHOPOAHOW U30TPOITHOM Cpese.
Tema 1. [Tnockue s1eKTpOMArHUTHEIE BOJHEI B OAHOPOJTHOH M30TPOIHOM cperie Ge3 MmoTeps.

Pemrenue onnoposmoro ypasnerus I'eIbMIO/IBIIa OTHOCHTENBHO COCTABIIAONTIX 1071 ILTOCKOI BOJIHBL.
XapaKTepHCTUKH [JIOCKO#M BOJHEI B cpezie 6e3 noreps.
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Tema 2. ITnockue SNEKTPOMATHUTHBIC BOJIHB! B OJTHOPO/IHOMN H30TPOIIHOM cpeze ¢ IPOBOAUMOCTBIO OT-
JIMIHOU OT HYJIS.

Kommnekcras nocrostnas PacpOCTPpaHEHHUA U €€ CBA3b C AIEKTPOIMHAMHYECKIUMHI napaMeTpamMu cpe- bl
XapaKkTepUCTHKHU IIOCKOH BOJIHBI B cpene ¢ norepsmu. Jlucnepcus.

Tema 3. Pacnipoctpanenue miockux BoH B PCIBHBIX TUAIEKTPUKAX Y MIPOBOJHUKAX.

CpaBHuTENBHAS OLICHKA IAPAMETPOB TUIOCKOM BOTHDI B cpefiax 0es oTeph, PeANbHBIX IMANEKTPUKAX

1 IIPOBOJHHUKAX.

Tema 4. TTonspusanms BosH.

[Imockocts nossipusanmy. JTuneiino IIOJIAIPU30BAHHBIE BOJIHBI, BOJIHBI C KPYTOBOM M 3JUTHIITHYCCKOMN
MOJISIPH3ALTHECH.

Pasjien 7. Bonnossle sienus Ha rpanmme paszena AByX cpe.

Tewma 1. I1nockye BOMHBL, pacnpocTpansoniecs B IIPOU3BOJIEHOM HAIpaBJICHUH.

Hanpasnsrorme kocnnycst. [Tone muockoi OZIHOPOJHOH BOJTHBI B CHCTEME KOOPAHHAT C OCSMMU HE COB-
TAJAOLINMH C HAlIPABJICHUEM PACIIPOCTPAHEHHUS BOJTHEL

Tewma 2. ITanenve 110CKO#M BOIHBI Ha TPaHuLly pasiena IByX nusaexTpukoB. HopmaneHas TOJISIPU3a- MU,
[apamnembHas monspuzarms.

Cocrapsoriye nosns nafarouies. OTP&KCHHOM ¥ IPEJIOMITEHHO# BoJH. I'panmunas 3a1a4a Ha MOBEPX-
HOCTH pasjiena cpent. 3akonbl CHemnnyca. KosdduuuenTsr Openens. Pesynsrupyromee none B 1(50):0)7 971
BTOPOH Cpeax.

Tewma 3. YcoBre nonHOro MpoxosKaeH s BOTHDI BO BTOpYy10 cpeny. Yron Bprocrepa.

Cryuait mapaniensaoit nonsgpusaniu. Cirydail HopMaTbHO TTOTSIPA3AIIHH.

Tema 4. ITonHOE OTpaxenue ot TPaHHIIEBI pasfiena IByX cpel. [IBe IMoNeKTpHIeCcKHE Cpebl.

YenoBus NOJIHOTO BHYTpEHHErO OTPaXKEHHUsL. BeIpaskeHMst 1151 coCTaBISOIIX PE3YIETHPYIOLIETrO TOJISA

B [ICPBOM Cpejie U MX aHau3. Beipaskenus st COCTABJLTIOLINX PE3YILTUPYIOLIETO OISt BO BTOPOIf Cpe- e
U UX aHAIH3,

Tema 5. IlonHoe oTpaxenwne ot TPaHUIIbI pasjieNia ABYX Cpel. [IManeKTpHK — HieaTbHbli IPOBOIHIK.
AHanu3 BOIHOBOIO Iporecca Ha TPaHUIe pasjena MNdNEKTPUK — MeaTbHBINA OPOBOHHAK. Xapakrep- Hble
Pe3yIbTaThL

Tema 6. [Tanenue mwiockoit BoHLL Ha TPanuLy mornotuaiomeit cpe/ibl. [Tpubmmkennsle rpanmHbie
yciosus [lykuna — JleonToBMYA.

JleHCTBUTEBHBIN Yron TIpemoMIeHys. XapaKTepuCTUKH MPEOMICHHOM BOJTHBI B HOTTIOIIAOLIEH cpe- fie.
[Tanenue nockoii BosHb! Ha TIOBEPXHOCTE PEAIbHOTO IIPOBOHKKA. | paHudHbIe yeToBus lyxuna —
JIeoHTOBHYA ¥ UX IPHOIKEHHOCTD.

Paspen 8. [TosepxuocTasrit s dexr.

Tema 1. fABnenne mosepxHOCTHOTO addexra.

Pacnipeienenne aMmmaTy a1 moss u Toka BHYTPH METaJI71a IPH y/IATICHUH OT OTPAaHMHHBAIOMIEH TOBEp-
XHOCTH. AKTHBHOE COTIPOTHBIIEHHE H 3aLMTHEIC CBOHCTBA METaITIMYECKUX IKPAHOB NIPH IIEPEMEHHOM
JICKTPOMATHUTHOM IIOJIE.

Tewma 2. Tlotepu sHepruu B poBOIHMKAX.

Bermcnenue moroka KoMiutekcHoro BeKTOpa lIoifHTHHTa, HANPaBIIEHHOTO BHYTpD TIPOBOIALIETO TEIIa,
Ha OCHOBE NPHOJIMIKEHHOIO IPAHUYHOTO YCIIOBHS Ilyxuna — JleoHTOBHYA.

Tema 3. OxBUBaCHTHBIH TOBEPXHOCTHBI TOK.

YHpourenye 31eKTpoIMHAMIIecK X 33024 3aMeHOi PCATBHOTO pacnpeieneHus TOKa SKBUBANCHTHBIM
MOBEPXHOCTHBIM.

Tema 4. TToepxHoCTHOE COIIPOTHUBJICHHE.
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CBs35 TaHr CHIIMA/TBHBIX COCTARJISIIOLNTHMH BEKTOPOB En ] * Ha IIOBEPXHOCTH [IPOBOIHHUKA.

Kowmntexkcroe moBepxHOCTHOE conpoTHBienye.

Paznen 9. Dnemenrapubie n3myaarem.

Tema 1. DnemenTapHBIi dneKTpHUECKHii H3Jly4yaTerns.,

Onpenenenue u 0bime crolicTra SJIEMEHTAPHOI'0 AMEKTPUYECKOTO H3ITydaTelIs.

Tema 2. BeKTOPHBIH 518K TPHUECKHI MOTEHIMAT M COCTARISIIOIINE [0S NIEMEHTAPHOI'0 NIEKTPH- YECKOTO
U3IIyvartesis.

Anarrauus 00IIEro perenys BeKTOPHOIO SIEKTPHIECKOTO IIOTCHIMANTA IS 3IeMEHTAPHOTO 3JICK-
TPMHCCKOTO M3/Ty4aTelis ¥ €ro HPOSKIHHA B ChepHIecKoil cHeTeMe koopauHar. CoCTaRISIONIHE OIS
STIEMEHTAPHOTO 3ICKTPUYECKOT0 H3IydaTesis.

Tewma 3. Biwknsst 1 nabHsIs 30HBL JHArpaMma HANpPaB/JIEHHOCTH BJIEMEHTAPHOTO 3JIEKTPHIECKOTro
M3ITy4aTes.

Onpenenenne GkHel u namsHeit 308, CBoHCTBA MOl B GIHOKHEH 1 TaibHei 30HaX. Jlnarpamma
HAIPAaB/ICHHOCTH SJEMEHTAPHOTO 3JTeKTPUUECKOTO U3TydaTenst. MOIHOCTh U COIPOTHMBIIEHHE H3]Ty- YCHHUS.
Tema 4. DnemeHTapHBII IETEBOM H3yvarens, .

Ilonstie o MarauTHOM ToKe. COCTABISIONIHE OIS SIICMEHTApPHOTIO MarHUTHOTO H3IIy4aTesil B Jajlb- Hell
30He. MOIUHOCTD M CONPOTHBIEHHE H3ITyYCHUS. Jlpyrue TUIIb! 5/IeMEHTAPHOTO MACHUTHOTO H3JTy- YaTens.
Pasnen 10. OcuoBHbIE TeOpeMBI ICKTPOAVHAMHKH.

Tema 1. Jlemma Jlopenna.

Onpefienenye COOTHOLIEHNS, YCTAHABTMBAIOIIErO CBA3E MEXy Pa3HECCHHBIMH B IPOCTPAHCTBE CTO-
POHHMMHU HCTOUHHKAMU M BO30Y)K1aCMbIMH HMH TIOJSIMH B OTPAHUYEHHOM M GECKOHETHOM OObeMAaX.
Tema 2. Teopema BzaumHOCTH HI51 3JIEMEHTAPHEIX H3TyJareliei.

[Tpuvenenne nemmsl Jlopenua s monydenus COOTHOLIEHHUS], CBA3BIBAIOIIEr0 COOCTBEHHBIE U B3AMM-
HBIC TTAPAMETPBL pasHECCHHBIX B IPOCTPAHCTRE JIEMEHTAPHBIX H3TydaTelTei.

Tema 3. DxBuBaneHTHEIC HCTOYHMKH 9JIEKTPOMArHUTHOTO ITOJISL.

QUKTUBHBIE MCTOYHUKH. [ [PHHITHII 9KBHBAEHTHOCTH. Ipuniwn INofirenca — Kupxroga.

Tema 4. Dnement [oiirenca.

DNEKTPOIMHAMHMYECKAS MOJIEIb deMeHTa I Iofrerca. Cocrasnsromue nons snemenra Iioiirenca B nanbueit
30He. JlnarpamMma HarnpasieHHOCTH sneMenTa [ioiirerca,

Pasnen 11. OcuoBbl Teopun mudpaximu AJIEKTPOMATrHUTHBIX BOJIH.

Tema 1. Crporas nocraHoBka 3a1aun Judpakiuu.

Ornmcanye npouecca audpaxruy, Gopmynuposka 3anauy mudpaKImy.

Tema 2. Pemienne 3anaun mudpakiiing miockoi BOTHEL Ha HICATBEHO IPOBOAAIIEM OecKoHEYHOM. Kpy-
TOBOM LWIMHApPE. AHATHU3 PelIeHUsI.

Tewma 3. TIpnOmaKkeHHbIE METOIBI PEIICHAS 3234 U} PaKITHH.

ITpubmmxenue [Nolirenca — Kupxroga. I'eomerpryeckas omrika. Metos KpaeBbIX BOJH. I 'eoMeTpH- yeckast
Teopus mudpaxumu.

5. OHUEHOYHBIE CPEJACTBA IS TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTHN,
NPOMEKYTOYHON ATTECTALIAU IO UTOTAM OCBOEHUS TUCUMTILIUHBI
N YYEBHO-METOJWYECKOE OBECIEYEHUE CAMOCTOSITEJIBHOU PABOTBI
CTYAEHTOB

5.1. Texymmii KOHTPOJIbL yeneBaemocTH
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Pedrunr-konrpours 1
Bapuanr 1

1. Jlns xakoro knacca SNICKTPOMAarHUTHBIX SBJICHUW CHPABEJIHB 3aKOH IIONHOTO TOKA B
crenyiomeii popme: §, Hdl = [7dS; rord = j29
1) Cranronapuoro;
2) Hecraumonapsoro;
3) KBasucranuonaphoro.

2. Kak cBsi3aHO Hanmpapienue [IEpEHOCa MOIIHOCTH ¢ OPUEHTANKEH BEKTOPOB £ W H B IIIOCKOMH
OJIHOPOJIHOH BOJIHE?
1) ITepnienmkynsipro miockoctn pacnonoxenns BeKTOpoB £ u H;
2) CoBmazaert ¢ BeKTopom E;
3)CoBnanaer ¢ BekTopom 4.

3. Tloscuure Qusmyeckoe CONCPXAHNC 3alavd DACCEsHHMS IUIOCKOH BONHBI Majamomedl Ha
ITOCKYIO MPAHMILY pasfiena cpey.
1) Ousuueckuii cMbICIT OCHOBAH Ha TPAHAYHBIX YCIIOBUSX W YCIOBHHU H3JIy4eHHUs!, CONACHO
KOTOpoMy BO3OysKiaemas TOBEPXHOCTH IIOPOKIAET JIALID YXOISIIME OT HEE BOIHBI:
OTP@XXEHHBIE U NPEJIOMIICHHBIE;
2) OusMueckuil CMBICI peleHu# 0CHOBAH Ha HCIIONIB30BaHMHK JIeMMbl JIopeHna i TeopeMsbl
SKBUBATICHTHOCTH, COTJIACHO KOTOPBIM BO30YKaemas LIOBEPXHOCTh IIOPOXKIAET JTUINE
YXOJIAIIUE OT HEE BOJIHBI: OTPAKEHHBIC U IPETOMICHHBIE;
3) OusmyecKuii CMBICT pellenmii OCHOBAH Ha MCIO0/Ib30BaHNM NPHUHIUIA T1€PECTAHOBOYHOM
ABOACTBEHHOCTH M TE€OPEMBI B3aHMHOCTH, COLIACHO KOTOPBIM BO30yXKHaeMasi [I0BEPXHOCTh
HOPOKAACT yXOSUIUE OT HEeE BOJIHEI: OTPAXKEHHBIE H IPETOMIEHHbE.

4. Yto noHuMaeTes o miockoi JIIEKTPOMATHUTHOH BOJIHOH?
Ilox nnockoit noapasymenaercs Bonma, PaclpoCTpansIOMascst BAONb THHEHHON KOOPIHHATI
M B M000H  (HUKCUPOBAHHBIH  MOMEHT BPCMCHH ~ HEH3MCHHAas B  IUIOCKOCTH,

NEPICHANKYIIPHOH 3TO KoopaHHATE:

- == c a 4
DI=Li B =H,=02=2=02 1y,
= i a8 = a
2) ].—I = £3Hz. Ez, H2¢0 = e 9._- = 09
dx dy =z

Bapuant 2
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Hcrokamu (cToxamu) kaxoro BCKTOPa 3JIEKTPHYECKOTO I10JIS IBIISIOTCS KAK CBOGOMHBIE, TaK U
CBSI3aHHbIE 3JIEKTPHYECKHE 3apSIBI?

1) E;

2) b;

3) P

Paziuarores mu pasosas ckopocts u CKOPOCTE paclpOCTPaHEHUs SHEPTHY JUIS OJHOPOIHOM
IUIOCKOH BOJHBI B Cpefiax 6e3 HoTeph U B HOMIOIIAIOIINX cpeaax?

1) Volo=0>Vlozo; Volo=0>Vi|es0;

2) Vilo=0=Vlo#0; Vslo=0=V3|sz0;

3) V¢1F0<Vd),c#0; V3’0=0<V3lc¢0.

Ilpw kakux ycnoBHsSX B 3amaue PacCeinus MOIOCKOH BOJNHBI Ha TpaHuIle pasjela
ARBJIEKTPUYECKUX CPEl OTCYTCTBYET OTPAKEHHAS BOIHA?

1) ipu napasensHol nonsprzanuy, tgo= m;

2) IpU HOPMATBHOM NoJsipu3anuy, tge="Ha/k1 .

3) npu KpyroBo# nonspusanum, sing=ny/n,.

Hro rtakoe onementaprsii QNICKTPUYECKUMA HM3IyYarejlb M KaKOBBI €ro HaIpaBIeHHBIE
CBOMCTBA?

1) numedHbIi npoBoaHEK ¢ [ICPEMCHHBIM 3JIEKTPUYECKUM TOKOM, IUTHHA KOTOporo <<,
F(0)=sin; F(p)=1;

2) UPOBOIHHK ¢ MEPEMEHHBIM SJICKTPHIECKUM TOKOM, JUIHHOU 1<<A; F(0)=1; F(¢)=sin®;

3) dparment dponra pacrpocTpanstomeiics: BomHbI (AS<<)A?); F(9)=( 1/2)(1+cos0).

Bapuanr 3
Kak Bripasuts cpenmmii 3a TICPHOA IOTOK MOUIHOCTH Yepe3 3aMKHYTYIO TOBEPXHOCTH S,

OrPAHAYHBAIONIYIO 06beM V, BRIFOYAIONIHMH CTOPOHHHE HCTOUHIKY?

B)Pz, = [.f1d5.

B wem cocront rnaswoe pasmirane Bonw B menormomaromIx 1 MOTJIOMAKMKX cpeaax?
1) 6#0: Vg, Vs, Zef(w);

2) 0=0: Vy, Vs, Zo~f(w);

3) 6#0: Vg, Vs, Z#f(w).
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[lpn xakux ycnoBusx B 3amaye PACCEsHUs [IOCKOH BONHEI Ha TIpamHMIE pasjena
AUSIEKTPHYECKHX CPe/l OTCYTCTBYET IIPEIOMIIEHHAS BOTHA?

1) ni>n2, @>xp:

2) n<ny, (P>(Pl(p;

3) m<nz, P<@gp.

B YCM 3aKIIIOYAETCS] OCHOBHEBIE pasiInynd 1mojas BHGMGHTapHOFO 3JICKTPH‘I€CKOFO nsnyaneJm
B OMIOKHEH U JaybHel 30Hax?

1) yr>>1: Be, H, ~f(1/r); By/H =7, fi= &1,

2) yr>>1: Eg, Ho, B ~f(1/7); n>2, Pralm,

3)vr << 1: By, Hy~f(1/r); By JH, = 23T = Re L

PeiiTuur-xonrpoas 2
BapuanT 1

Bceeraa mu BekTOpa HaNpsLKEHHOCTH 1 HHAYKUHUH KOJTHHEAPHEL?

1) E||D, H||8 B usotponnsix cpemax:

2) E||D, H||5 B aHH30TPOIHEIX cpenax;

3) E{|D, H||E B rupoMaruuTHbIX cpenax.

Moryt 1m 3nexTpuueckwe W MAarHHUTHEBIE COCTABIIAIONINE MO TUIOCKOM BOJHBI OBLITH

CHH(A3HBI IPH PACIIPOCTPAHCHUH B nornoljaroulel cpeme?

1) Her;

2) Ha;

3) Ilpu neiicTBHTENEHOM 3HAYeHMH .

Hro Takoe Hanmpasnstemble BomubI? KOrIa OHE SBISIOTCS [IOBEPXHOCTHEIMU?

1) Bonma, pacnpocrpanstomascs BIOIb TpaHMUbl pas3jena, HampapiaseMas BOJHA ¢
SKCTIOHCHIMAILHO  yOBIBAIOMIAS B HOPMAILHOM HallpaBJICHUMH K HalpaBIIOMe
IIOBEPXHOCTH;

2) Bomma, pacnpocTpaHstonascs [ICPICHIMKYISPHO IPAaHUIBI pasfela Cpel; BOJTHA
OKCIIOHCHIMATBEHO yObIBAIOMIAs B HATPABICHHUH pacnpocTpaHeHus;

3) Bomma, pacmpoctpassiomascs BIoIs JImHeHHOMN KOODAWHATHI, BOJTHA C HEH3MEHHBIMH
[1apaMeTpamMy B I1IOCKOCTH ITePIIEHANKYISPHOM HallpaBIeHH IO pacopocTpaHenusl.

Kak mHaiitn mone SJIEMCHTAPHOTO  MAarHMTHOTO — M3JIydYarelis, HCTIONIB3YS.  MIPHHIIKIL

[EPECTAHOBOYHON JBOUCTBEHHOCTH?

B Bolpaxenusx s mons S/ICMCHTApHOTO  3NIEKTPHYECKOTO H3IY4aTeNs OCYIIECTBUTE

3aMCHBI:
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Bapuanur 2
Kakoit xapakrep Gymer umers AUIIIEKTPHYECKAs. IPOHULAEMOCTh: CPebl HEOAHOPOIHOL
M30TPOITHOM H CpeJibl OHOPOIHOMN aHU30TPONHON?
1) e=f(P) ; e=le]|;
2) e=f(P) ; e=const;
3) e=|lel| ; e=£(P).
Kakum  coortnomenmem  cs3amb [IOIICPEYHbIE  COCTABISIOIIME  IUTOCKOM  BOJIHEL,

PACIpOCTPAHAIONIEHCs B OJIOKHATETIBHOM HaIPaBJIeHUE KoopauHaTe! 7,7

DH, = le’:fc{ﬁ];

B kakux mpenenax mexuT 3mauenme (basoBolt ckopocTH Hampapisiemoit IOBEPXHOCTHOMH
BOJIHDBI HA IPAaHULIE pa3fiena TUdNeKTPUIECKUX cpe?
1) vor<vg<voy;
2) Vo1>vg>v02;
3) c<vg<vgp.
Kax BBMHCIMTE MOIHOCTD H3IYHCHUS DIIEMEHTAPHOIrO 3IEKTPUYECKOTO M MATHHTHOIO
H3JIyyareneun?
1}P:q} = ffg ﬁcp das;
2:)P3cp = f_»;— ﬁtp dj’

3)Pre = [ M dV.

Bapuanr 3
KaKHM I'PaHHAYHEBIM YCIOBHSAM y,HOBHeTBOpSI}OT HOPMAaJIbHBIE H TaHI'€HIIHAJILHbIC
COCTaBIAIOIHE JJIICKTPOMArHuTHOTO MOJS Ha T'paHHuIIC pasaena cpen ¢ Pa3IHYHEBIMU
IEKTPOAMHAMUYECKMMH [1apaMeTpamu?
1) E1=E2¢; Hie=Hax; D1p=Dan; Bin=Ban;
2) Dlr=D2t; BII:th; E1n=E2u; Hln:HZn;
3) E]‘[:EZI; HlnzHZn; Dln=D2n; B1n=Bazn.
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Kax BeIisianT dhazoBbii MHOXKHTENS IJIOCKOH BOJIHBI, paCIPOHAIONIEHCS B HallpaBJIeHWH Z ,

COCTaBJIAIOIIEM C OCSIMHU ﬂeKapTOBOﬁ CHCTEMBI KOOpAWHAT YIraer ¢.,, 9’?),., 993?

1) e—jf‘cz = E.—;'k=,x::oswx—_':;:osrp&-l-zc-o:..:.ﬁ.‘;_
2
. e ~ N
2 e—_,'ks =E—ﬂ-:(x:g:sx—ytg¢x—ztgs;:::‘:.
’ H]
3) E,—g’k:.’ — e—jk(xsz‘.‘zmx-‘-}'sinm'x—zzénwz_.

Kak chsizamer Mexny co6oit dasosas CKOpOCTb H CKOPOCTB paClpOCTPaHEHHs SHEPIUH
HalpasiseMON  MOBEPXHOCTHOW  BOJIHEL CYIECTBYIOIICH HAa TIpaHHIE pa3jena

AMICKTPUIECKHUX cpen?

Ar= .

1) 14wy 617

2) Dop=05,

5 "

3) VeVs = V5o

dro mommmaercs mox comporuBIeHMeM H3IYYEHHS 5IEMEHTAPHOTO SNEKTPUUECKOTO
usnyvarens? Kako ero husuueckuii cMpicT?

1P, = I°R./2 1% = const, R, T= Peo T

2)Py, = U2 /2R;, U, =const, Ry, T Prp

Hom| S RgTo R T

BJPZ:T:; = (R:ffg) EﬁS

Bapuaur 4
KaKHe I'PpaHH4YHBIC YCIOBHS BEHIOJHAIOTCS HA HOBerHOCTH HIACATBHOTO HpOBOIlHHKa?
1) E]TZO; Hln:O;
2) Eln=O; Hi=0;

3) Lekye = 2, [1,8]
Onpenienute mOIApH3aNUIO TIOCKOl BOJIHBIL, paclpOCTPaHSIOMmeH BIONb KOOPAUHATHI 7 1

O6pa3OBaHHYIO HaJIOKEHHEM ABYX  OPTOTOHAJIBHO HNOJIAPHU30BAHHBIX  BOJIH OJHOTO

Hampapnewus: E, =E  +F . = (I i+ 1,B)e ™5 comm  ¢aser Bomm  commamaror

(23 mo

(A= Ae’®, B= Be'®);

1) muneiina;

2) KpyroBas;

3) anaHnTHYECKAs.

Kakwe ocobennoctn mabmonarorcs B Cllydae HaKIOHHOTO MNaeHUs IUTOCKOM BOJHBEI U3
ARSICKTPHKA Ha IIIOCKYIO HIEATBHO IPOBOASIIYIO MOBEPXHOCTE?

1) noinoe BHyTpennee OTP&XKCHHUE IPH JIIOOOM YTIIe IaIeHus;

2) monHoe BHYTPEHHEE OTPaKeHHE NpH Q> Qxp;
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3) IOHOE BHYTPEHHEe OTPaKEHHE [IPU P=05.
10 MOHAMAIOT MO/ HOBEPXHOCTHBIM CONIPOTHR/ICHHEM NPOBOIHUKA?
1)z, Ey = 2Z5]75;
2) 25, E=7.[6.1,];
3)Ry, P, = (I R,)/2
Peiitunr-xoutpo.an 3
Bapnaur 1

Kaxkoe COOTHOLICHHUE MOXHO paccMaTpuBaTk B KadecTBE KPUTEpHUSA JEJICHUS cpen Ha

IDPOBOJHUKH H ILI/I3JI6KTpI/IKI/I?

5]

=< 1 — AUDIICKTPUKH,

we

2 1L — IIPOBOJHHUKMU;
& 4

2) — << 1 — IPOBOXHUKM; —— >> 1 — AHDJIEKTPUKH,

Loy ST

T
<< 0 — npoBomHUKH; — = @0 — TUBIIEKTPHKH.
<

iy g

OnpenermuTs NONAPHU3AIMIO TLTOCKOH BOJIHBI, PAaCIPOCTPAHSIOMENCS BIOIb KOOPIUHATEL Z, H
00pa3sOBAHHYI0 HANOKEHHEM JBYX OPTOTOHATLHO  NOJISIPU3OBAHHBIX BOJH  OJ{HOI'O
HATIPABIICHUS: Em = E,,ﬂ + F,,J: = (1,4+ 1,8)e™*, npu oxnHaxossix aMIUITYaX (A =
C) 1 pazoBomM pasmuumn 90°: 4 = 4¢1%, f = geile-507

1) kpyroBas mpapas;

2) KpyroBas sieBasi;

3) siutMnTHYECKAs;

Kaxne ocobenrocrn umeer nmpenomnennas poa TIpH IANEHUH IUIOCKOH BOJIHBI HA TPAHMILY
NOTJIOIAMOLIEH cpebI?

1) @n=0¢x,

2) on=00;

3) on=0;

3aueM BBOIUTCS MOHATHE ODKBUBAICHTHOIO MOBEpXHOCTHOrO Toka? Kakum obGpazom

OIIpEACIISACTCS €ro BeJIuunya?

1) ans ynpowenus pacyeros; ;7 = [ ]
2) WIS yTOUHEHHS PACUETOB; J IFaf= ‘f; 7dl;
3) Iuis MOBBIIEHHS! 0CTOBEpHOCTH; J° = o E.
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Bapuaur 2
1. Kako# xapaxrtepHoi#f 0coGeHHOCTBIO ¢ TOYKH 3PCHHUA pacTipelieNIeHHs 3apsaoB 00NanaroT

CpEAB! C TPOBOAMMOCTBIO OTIMYHOM OT HyIs1?

1) p*(p.t) = p*(p.0)e ™" oS,

-
3

2) p*(p.t) = p3(p, O)E'F‘sa-’ :

3) *(p. 1) = p*(p,0)e" 79

2, C KakuMM OCOOEHHOCTSMH CBSI3aHO PacTpOCTpaHEHUE IUIOCKHX BOJH B PealbHBIX

JUONEKTPHKAX ?

. ; i % % X 3 5
1) tgé=1; = W HaE 1 +1g°8/8); ve =13 = v,/(1 +ig- &/8);

Ar £74

I
== i?—,u,mcnepcwﬂ Bblpax<eHa cnabo;
- ‘\E 5

Digd > Lf=a= wfud/2:v, = Vo = 20/ p0;

A=2n/fu,o;- AUCNIEPCHS BRIPAXKEHA CHIIBHO;

Ntgd =0;8 = Wy a8, Vg TV =1y A= v,/ f- macnepens otcyTcTRYeT;

u

3. B uéM cocTonT npubimkERHOCTD I'pannyHbIX ycinosul Hlykuua-Jleonronua?

1) Iv:Elr = Zc:[fng1}' @_; = Os

o
N’
rn
[%]
Il
L]
Ta
Fa
frm———
[
x
-3
=
| S———
-+
©
B
]
[l
a
|5
1
3
G

N EF = EgﬂT_|'ﬁ«,;Sill @, = ky/k, sing.

4. B uém pusnueckas cyrob MPUHITUIIA SKBHBATIEHTHOCTH?

3amMena U3BECTHOrO pacipeeenus nos Ha NOBEePXHOCTH: E_, H _ - pacnpeneneanem

OKBHBAJICHTHBIX CTOPOHHHUX UCTOYHHKOB:

Bapuanr 3

1. Mo3KeT 14 MOIMHOCTB CTOPOHHUX MCTOUHHKOB GBITh OTpULATENBHON BEIUUUHOI?
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1) na, Pu:<0, ecu Ej* = 0,
2) na, Pr<0, eciu 75 < 0

3) Het, Per>0 — Beerna.

2. C KakUMH O0COGEHHOCTSIMH CBS3aHO pacClpOCTPaHCHUE IUIOCKHX BOJNH B pPealbHEBIX

IIPOBOJHUKAX?
2 2
& - 5T
1)tgo>>1, 8 =a = Jou.a/2: v =y, = —.A= - TUCIIEPCHS BLIPAXKEHA
g v ¢ | :
£ = aluar Vg
CHIIBHO;
Ry
2)1gI<<Lif = w, (1 + *‘ ); Vg Ty = = (o /?) =% - nucnepceus
Bbipa)keHa c1abo;
- — wey y .
3) tgd=0;8= w1 { - ) P ¥ = Va2 = v, A =y S f- MUCHEPCHs OTCYTCTBYET,

i I

3. Kak BRIrsauT npubawxeHHsle rpanuy4Hbie ycnosus [lykunna-Jleontopuya?

1) 1.E, =-‘c:'[i-"§1}"

2) E‘i? = E‘_»‘f" Hir = H:r: Dln = Dfn; B'ln = B:n‘

;[I}zﬁl] - [wa?z] = jm

Yto coGoit mpencrasnser smement [oiirenca? Kaxmv HAIIPABJICHHBEIMH CBOMCTBAMH OH
001anaer?

1) anement dponra pacnpocTpanstomerics Bonsl: F(0)=(1/2)(1+cos0);

2) IMHEHHBINH NPOBOAHUK ¢ ICPEMEHHBIM 3ICKTPHICCKUM TOKOM, JUIMHOM 1<<1; F(0)=sin0;
F(p)=1;

3) paMOYHBI! IPOBOIHUK ¢ NICPEMEHHbIM 3IEKTPHYECKMM TOKOM, [UTHHOM 1<<1; F (0)=1;
F(o)=sin0.

5.2. IIpoMe:KyTOUHAS ATTeCTALMSI 110 HTOraM 0CBOCHIsI AHCITHILTHHBI

Bonpock! k 3x3ameny.

BekTops! anektpuyeckoro mojs.
BekToper MmarauTHOrO MOMNA,
Knaccudnxarus cpen.
['paduueckoe uzobpaxenne noneti.
IlorennuansHbie u BUXpeBble Mo,
YpaBHeHNE HEMPEPHIBHOCTH,
3aKoH coXpaHeHus 3apsia.

Tpertwe ypasrnenue Makcpema.
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YetBepToe ypasueHne Makcpea,

[lepBoe ypaBrenue Makcpeia.

Bropoe ypasuenue Makcpena,

3axon Oma B b depeHnmanbHol bopme.

YTouHeHHE NOHSTHS O IIPOBOHUKAX H JUIICKTPHUKAX.

Honmas cuctema ypasnenuit Makceua,

Knaccndukars snexrpoMarauTHEX sBienmii.

YpaBuenre Makcseuia u CTOPOHHUE TOKHU.

I'pannuneie ycnosus mis HOPMAIbHBIX COCTAaBISIOIIUX BEKTOPOB JNIEKTPHUYECKOTO I10JIS.
IloBepxHOCTHBIE 3apsibL.

I'pannmbre ycoBus wis kacate pHbIX COCTABIIIOMIMX BEKTOPOB JIEKTPHYECKOTO T10JIA.
I'panuuneie ycosus mis HopManbHbIx COCTABJIAIOMUX BEKTOPOB MATHUTHOTO I10JIS .
I'panwunble ycnoBus mis  kacaTenbHbx COCTaBIAIOIIMX BEKTOPOB MAarHUTHOTO IIOJISL.
[ToBepxHOCTHELH TOK .

. [oanas CHCTEMA TI'paHUYHBIX YCIJIOBUH. FpaHH'{HLIG YCIIOBHA Ha IIOBEPXHOCTH HJICAITBHOIO

TPOBOJHUKA .
banasc sueprui anexrpomaramnTHOro mOMIS |

I[noTHOCTE 3HEPIHM M€K TPOMArHATHOTO TTOMS |

CropocTs pacnpoctpanenus SHEPI'vH 3JICKTPOMATrHUTHOTO TIOJIS .

YpaBHeHe MakcBena s MOHOXPOMATHUYECKOIO OIS |

YpaBHeHue Gananca mis CPEIHEeH 3a NepHO] MOIIHOCTH .

Ypasnenue Gananca mis KoMIIeKCHORH MOIIHOCTH .

Teopema equncTBeHHOCTH MI5 BHYTDPCHHEH M BHELIHEH 3a1a4 3K Tpo IMHAMUKH .

Ypasrenue [enpMronsna .

DIEKTPOJUHAMUYECKHE TIOTEHIIHATEI AJIST KOMIICKCHBIX aMILTATYT .

Pewenne HeomHOpoHOTO ypaBHeHus I'enbmrosisia.

YpaBaenne MaxcBelIa ¢ yu&ToM MarHUTHBIX TOKOB H 3apsfioB .

[Inockue BonubI B 0tHOpOHOI H30TPONHOMH cpesie Ge3 moTeps .

[Tnockue BonHEI B OHOPOHOM H30TPONHOM cpefie ¢ MPOBOANMOCTHIO OTJIMYHOH OT HYJIA .
DNEKTPOMATHUTHBIC BOJIHbI B PEAIBHBIX IUINEKTPUKAX .

OJEeKTPOMArHUTHBIE BOIHEL B PEATBbHEIX TPOBOIHAKAX |

[Tonsapusanus Bomw .

IInockue BomHBI, PACIPOCTPAHSIONINECS B IPOU3BOILHOM HATIPABICHUH .

Hanenme miocko#ft BonHel Ha TPanuily pasiena IBYX XUSNEKTPHKOB (HopManLHas
NOIAPH3AILHS ).

lagenne mmockoit BonmEl Ha TPaHully paspena JBYX [MOIEKTPHKOB (mapalienbHas
HOJIApHU3aITHs) .

YcI0BHE OTHOTO MPOXOXKISHHUS BOTHE! BO BTOpYIO cpey. Yron Bprocrepa .

[Tomnoe orpaxenue or TPaHMIIBL pasfena BYX Cpel (ABe JH3NEeKTPHYECKHe CpeJbl) — moje B
HepBoH cpene .

[lonHoe otpaxenue or rpanutm pasiena 1Byx cpex ([Be IUINEKTPUYECKHE Cpebl) — TOJIE BO
BTOPOH cpejie .

Homnoe otpaxenue ot rpanuip pasiena IByx cpel (IU3IeKTPUK U Uaea bHbIi MPOBOHUK) .
[anenue miockoit BonHE! Ha IPaHuIly MOTIOMAOLIEH CPeHI .

Hanenue miuockoit Bomuel Ha TPaHUIly XOPOINO HpOBOSIIEH Cpeb! .
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47. Tlpubmkernrle rpaHuuHbIe ycnosus [yxuna-JleontoBuua .

48. SIBneHue OBEPXHOCTHOTO sddexra .

49. [loTepy >Heprum B MPOBOIHUKAX .

50. DKBUMBANCHTHBIA TOBEPXHOCTHBIH TOK .

S1. [ToBepXHOCTHOE COMPOTUBIEHHE MPOBOJHHUKA .

52. DneMeHTapHEILH SNEKTPUYECKUHN U3TyJaTeb .

53. BekTOpHEIif 31ekTpHYecKuii ToOTeHIMAAT AJIL SICMEHTAPHOTO DJIEKTPUYECKOTO M3/TydaTers .

54. CocTapasioIue >1eKTPOMarHUTHOTO 1101 SJIEMEHTAPHOTO NEKTPUUECKOTO U3ITydaTeIs .

55. bamkHAS 1 nanbHAs 30HbI SJIEMEHTAPHOTO ICKTPHUYECKOTO H3TydaTeNns .

56. JlnarpamMma HanpasieHHOCTH SJICMEHTAPHOIO 3NEKTPHYECKOTO H3IyJaTes .

57. MomHOCTs  M3TyYeHUs SJIEMEHTAPHOTO  BIEKTPUYECKOTO  H3IIydaTelIs. Conporusienue
U3JIyYEHUS |

58. IloHsATHE O MATHUTHOM TOKe .

59. DneMenTapHBIf weneBoi H3J1y4ares .

60. Jlemma Jlopenna .

61. Teopema B3auMHOCTH ISt JMEMEHTapHBIX U3JIyYaTeNeH.

62. DKBHUBANECHTHBIC HCTOUHUKY SJIEKTPOMArHUTHOrO 0. [Ipunrun [oitrenca .

63. Onement Noiirenca .

64. Ctporas nocTaHoBKa 3a1aun JUPPaKIUY .

65. Nudpaxmus niockoit BoJHE! Ha KPYrOBOM LIMIIHHIIPE .

66. [Ipubnuxenne I'foiirenca-Kupxroda .

67. I'eomeTpuuecKkas onTuKa .

68. MeToa KpaeBBIX BOIH |

69. 'eomeTpudeckas Teopus Iudpaknuy .

3.3. CamocToaTeasnas paGora o0yuaromerocs.

CPC ¢ nexunoHHBIMY MarepuasamH.
Bomnpocs! ctpykrypuposanbie k CPC.

. Mecro n HasHadeHue mpejMeTa B CHCTeMe PAIMOTEXHUYECKUX IUCITUIUIMH, €I0 OCHOBHOE
cogepxanue. Pone Makpockommueckoit TCOPHH SJIEKTPOMArHUTHOIO IOJIA B PAJHOTEXHHKE U
PaIMOdIEKTPOHHUKE,

DNEKTPOMarHuTHOE 1ojie | [lapaMeTpbl  cpel. BEKTOPBI  3JEKTPOMATHHTHOIO 1O,
Knacendukanus cpen. T padueckoe u3o0paxenne nonei. [ToTeHIMATEHLE 1 BHXPEBHIEC TOJIS.
KO®, BA, 2=>3, 4; KO®D - Kypc obmeli ¢usuxu, BA - BEKTOpHBIM aHamu3, KJI - koHcmekT
nexuui. Jlnteparypa: 6.1, [1] c. 12-25; Kl ¢. 3-11.

2. OcHOBHBIE ypaBHEeHHs SICKTpoAuHaMKKH. 1lepBoe ypaBHerrne Makcreria, Bropoe ypaBHeHHe
Maxkcgenta. Tperbe ypaBHenune Makcseiia. HetBeproe ypasHeHMe MakcBeia. YpaBHenue
HEMPEphIBHOCTH. 3akoH Oma B 1 deperuansHoi dopme. Yrounernue monstus o [IPOBOJIHUKAX
¥ TU3JIEKTPHKAX B CBETE ypaBHEHMM MakcBermna. Knaccumkanus snexTpoMarsuTHEIX sIBICHUI.
YpaBHenue MaxkcBemnna u CTOPOHHHUE TOKH.

2,3=>4,5,6,7, 8, 10.

Jlureparypa: 6.1, [1] c. 25-38; KJT ¢ 11-23.

3. I'panuynbe yenoBus, Henpumennmocts ypasnenuit Maxkcgesuia s autdepernmanbHoi hopme
Ha Tpabule pasjena ABYX cpen. I'panuumble ycnosust s BEKTOPOB 3JIEKTPUYECKOTO IMOJIS.



24

I'panndanbie ycnoBus s BCKTOpPOB MarHMTHOro nonst. ITonHas cucreMa rpaHMYHBIX YCIOBHH,
I'panuvnere ycn0BHs Ha MOBEPXHOCTH HIeaTEHOTO IIPOBOTHHKA.

3,4=>7,8, 10.

Jlutrepatypa: 6.1, [1] c. 40-48: KJI ¢ 23-31.

4. DHeprus 3MeKTPOMArHUTHOTO TOJIsL. Bamamc OHEPTUH 3JEKTPOMArHUTHOTO noss. [1I0THOCTE
JHEPIHA 3ICKTPOMATHATHOTO 105, CKOPOCTB pacIpoCTpaHeHHs SJIEKTPOMATHUTHON SHEprud.
YpaBHenue Makcgenna mis MOHOXpOMaTHYECKOro moJis. YpaBHeHwue Gananca s CpenHel 3a
ficpuon Mommocty. KoMmiekenas momHocTs. Teopema eIMHCTBEHHOCTH ISl BHYTPEHHUX U
BHEIIHHX 3a/1a4 3JIeKTPOIUHAMHKH.

2, 5=>7, 10.

Jnreparypa: 6.1, [1] c. 52-69; KJI c. 31-49.

5. Bonnosrie ypaBuenus. Ypasrenue lempMronbmma. DnexTponunamuyeckue noTenman bl
/UL KOMILIEKCHBIX aMIIUTYA. PermeHne HeomHOpOmHBIX ypaBHeHu# I'enpmronbua. VpapHenne
MakcBenna ¢ y4eToM MarHUTHBIX TOKOB U 3apsIoB.

2,3,4,5,6=7,10, 12,

Jlureparypa: 6.1, [1] c. 75-86; KJI ¢.49-62.

6. [Ltockue Bonmbl. ITnockue SMCKTPOMArHUTHBIE BOJIHBI B OJHOPOJHOH H30TPOIHOIA cpene.
IInockue Bonme! B oguOpOAHOM H30TPONHOH cpene 6e3 moreph. [Tnockue BOTHEL B OJHOPOHOH
H30TPOIIHOH CPE/IE ¢ MPOBOAUMOCTEIO, OTIMYHON OT Hys. ITonsipusarus Bony.

2,6,7=>8,9, 10, 12.

Jlutepatypa: 6.1, [1] c. 166-182; KJI ¢.63-90.

7. OTpaxeHHE M MPETOMIEHHE [IOCKHX SJIEKTPOMATHUTHBIX BONH.BOIIHOBEIE sBieHHs Ha
panule pasaena nByx cpex. [lome mmockoit BonHwl, pacpoCTpaHsIomeicss B IPOH3BOIEHOM
HampabiaeHuu. Ilagenwe miockoil BomHBI Ha TPaHuNy pasnena IBYX AMAIEKTPUKOB. YCIOBHS
TTOJIHOTO IPOXOXK/IEHUSA BOJIHEL BO BTOPYIO cpey. Ilonnoe OTPXEHHE OT IPAHMIIEI Pa3esia ABYX
cpen. Ilanenue mockoit BOIHBI Ha FpaHuLly Torjaomaromel cpensl. [TpubmuKennble rpaHHYHbe
yciosus [lykuHa - JleontoBUYa.

2,6,7,8=>10, 12.

Jlureparypa: 6.1, [1] c. 183-204; KJI ¢. 90-94.

8. Tlosepxmoctheii “ddekr. SBrnenue MOBEPXHOCTHOrO  3¢pexra. Ilotepu smeprum s
IIDOBOXHHUKE.  DKBUBANCHTHBIA  HOBEPXHOCTHBIH  TOK. IloBepxHOcTHOE  compoThBIeHHE
OPOBOJHHUKA.

6,7,8,9=>10, 12.

Jlutepatypa: 6.1, [1] c. 205-212; KJI c. 94-98.

9. DOnemeHTapHLIe W3nyUaTeny. Wsmydenne 31eKTpoMarHuTHEIX BOJIH. OneMenTapHspIi
SNIEKTPUYCCKUH U3ITydaTellb. AHATH3 CTPYKTYPEI IO SJIEMEHTAPHOT'O IIEKTPHIECKOTO
u3iTyqatesis. JluarpaMma HanpasieHHOCTH SJIEMEHTAPHOTO 3IEKTPUYECKOrO U3Ty4aTelIs.
MomHocTs nanyuenus S/IEMEHTAPHOIO JIICKTPHYECKOr0 M3/TydaTess. DIeMEeHTapHBIH MATHUTHBL
H3Iy4aTelsb.

2,3,5,6,10=>11, 12.

Jutepatypa: 6.1, [1] c. 136-154; KJI c. 98-110.

10. OcuoBHble reopemsr SJICKTPONMHAMUKY. TeopeMa eIMHCTBEHHOCTH I BHYTPEHHHX H
BHCIIHKX 33134 5JICKTPOAMHAMUKH. [IpHHIMI nepectanoBouHOM ABOMCTBEHHOCTH ypaBHEHHit
Maxcsenna. Jlemma Jlopemia. Teopema B3aumnocTn g1 JJIEMEHTApHBIX H3JTy4areliei.
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OKBHBAJICHTHBIE HCTOYHHKH JICKTPOMAarduTHoOro nonst. Ilpmunun [ojirenca

Onement [ofirenca.
2,3,5,6,10, 11=>12.

- Kupxroda.

Jlurepatypa: 6.1, [1] ¢. 63-70, 149, 157-165; KJTc. 111-121.

11.

OcHoBbl  Teopun judpakumu HICKTPOMATHUTHBIX BOMH. CTporas MoCTaHOBKA 3ajau

auppakuuu. Jupakuus miockoii BOIHB Ha KpyrosoM nunusmape. [Ipubmmxenne [Molirenca -
Kupxroga. ['eomerpryueckas onruxa, ['eomeTpryeckas teopus Judpaxiun.

Jluteparypa: 6.1, [1] ¢. 213-238; KJI c. 122-136.

(DOH,ZI OIICHOYHBIX MaTepHuaJIioB

(DOM)

JJIst

IIpOBEACHUS aTrTecTalun YPOBHs

CPOPMUPOBAHHOCTH  KOMIETEHIIH 00yJalOmuxcs MO  JIUCIHIIIHHE OpOPMIISETCS  OTHENIBHBIM

JOKYMCHTOM.

6. YYAEBHO-METO/IMUYECKOE U HHP®OPMALMOHHOE OBECIIEYEHUE
ANCHUTTJINHEBI

6.1. Knuroo6ecneueHHOCTD

Hanmenosanue sureparypni: aBTOD, Ha3BaHUe, BUL,
M3J[aHHS, H30ATENLCTBO

lon

KHUTOOBECITIEYEHHOCTD

H3TaHus

Haimuue B anekrpornom karanore S5C

OcHosHas nutepatypa

1. Kypae A.A., [Tonkoga T.JL, Cunuuein A K,
DneKTpoAMHAMUKA U PacIpoCTpaHeHUE paroBOIIH:
yuebHoe mocobue / A A, Kypaes, T.JI. INonkoga, A.K.
Cunuupin. — M.: HUI] Hudpa-M; Mu.: Hos. 3HaHwve, 2013.
—424 ¢c. ISBN 978-5-16-006211-2

2013

http://znanium.com/cata10g.php?b00k1'nfo=3
67972

2. Mypomues J1.FO., 3pIpsatos 10.T., ®egronun [1.A.
ONEKTPOAMHAMUKA U PacrnpoCcTpaHeHHe paiuOBOIH;
yueGHoe nocobue / J1.10. Mypomues, 1O.T. 3uipsauos, TT.A.
®emonuH. — M.: U3n. 2-0e. M.: «Jlanb», 2014, — 443 ¢.
ISBN 979-5-8114-1637-0

2014

http://www.lanbook.com/books/element. php?
p/1_cid/68&p/1_id=1107

3. I'aBpuiios B.M. ONeKTpoaMHaMUKa U pacripocTpaHenue
PanioBonH: nad. npaktuiym/ B.M. Taspuios, H.H.
Kopheesa; Bmaanm. roc. yu-1 um. A.T. u H.I'.
CroneroBeix. — M3n, 2-e non. — Bnagumup: U3n-go Bnly,
2019.-100 c. ISBN 978-5-9984-1106-9.

2019

http://e.lib.visu.ru: 80/handle/123456789/ 82
83

4. Kpamm M.H. C6opa#k 3ana4 no ocHoBam
SIEKTPOAUHAMUKH: Yueb. nocobue. — CIT6.: Usi-go
«/lanby, 2019. — 256¢. ISBN 978-58114-1 122-1

2019

http://e.lanbook.com/reader//book/167874/

Hononuurensuas nnteparypa

1. Bokos JL.A. Onekrpomunamuka n pacupocrpaHeHue
PannoBONH (3NEKTPOHHBIN pecypce): ydebHoe nocobue /
JL.A. Bokos, B.A. 3amotpuHckuid, A.E. Manzaens. —
ONEKTPOHHBIE TEKCTOBBIE JAHHBIE, - Tomck: Tomckui
FOCYNAPCTBEHHDBIH YHUBEPCHTET CHCTEM YTIPABIICHHS 1
| PaanosnekTponuky, 2012. — 301 c. ISSN 2227-8397

2012

hitp://www.iprbooksshop.ru/13874.html

2. DnekTpoauHamuka: YueGHoe nocobue / U, Bynarsin,
B.®. ly6posun, A.C. Curos. - M.: Ansda-M: HULL
MH®DPA-M, 2013. - 304 c. ISBN 978-5-9828 ] -329-9

2013

http://znanium.com/catalog.php?bookinfo:3
91337

_ |

6.2. Ilepuoanyeckue U3JaAHUSA
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OnexTponuHamuxa, TexHHYecKas SMEKTpoMHamuKa, Pagnodusuxa, Paguotexauxa u
JIIEKTPOHHUKA.

6.3. UnTepHer-pecypeni

http://znanimn.com/catalog.php‘?bookinfo=3 67972;

http://www.lanbook.com/books/element.php?p/ 1_cid/68&p/1_id=1107;
htt ://e.lib.vlsu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13 874 .html;

http://iprbooksshop.ru/1 3969;
http://znanium.com/catalog.php?bookinfo=3 91337.

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHME JUCLMILIAHBI

s peanusanmun yueGroro [Iponecca no TaHHO! AUCIUINIAHE HMEETCS CIIeHAbHOE [IOMEIIEHHE
A1 TPOBEACHUS 3aHATHI NCKIMOHHOTO, MPAaKTHYeCKOro 1 11abOpaTOPHOTrO THIIOB, IPYMIOBLIX 1
MHAABATYATBHEIX KOHCY/IBTALMH, TEKYIETO KOHTPOIS 1 TPOMEIKYTOYHOH aTTecTaluu, s
CaMOCTOATENbHOK paboTl. JIEKUHOHHbIE M IIpaKTHYeCK e 3aHATHA, J1a0OPaTOpHBIE PaGoThI
IPOBOAATCA B TAGOPATOPHN « INEKTPOAMHAMHKA 1 PaclipoOCTPaHEHHE PajHOBOIHY, (510 -3).
Marepuanbho-Texnnueckoe obecmeeme AUCHHIIMHEI BKIIIOYAET:

- 1abOpaTOpHBIE MaKeTH U U3MEPHTRIIBHOE 000PYIOBAHNE CIIENHATH3HPOBAHHON naboparopuu
(510-3) mo pucuunmue POBK (2 dusuueckux n1abopaTopHeIX paboter): ['4-114 , 1'4-37A,T4-80 - |
mT; B3-38 — 3 mr., BMT/- - 1t

- KOMITBIOTEPHI CO CNENUATH3UPOBAHHBIM [IpOrpaMMHBIM obecnieuenuem LabVIEW g Jraboparopuu
(510-3) s BEITONTHEHUS BUPTYaJbHEIX 1a00paTOPHBIX PaGoT 10 AMCIUILIHHE POBK (2

BUPTYyanbHBIE paboTEI).

Pabouyio nporpammy cocrasu I"aBpunos B.M., nonenr Kapenapsl PT u PC /
Penensenr v
«Brnagumupckoe Kb Pamuocsssuy, lenepansupiii aupektop boraanos A.E.

Iporpamma paccmotpena u 0/100peHa Ha 3aceqanuy Kadenpst PT u PC

lpotokon Ne /& or A6, 64 /7 rona o
3aBenyromuii kadepoii L 12 At o irier b AR e ~
Pabouas nporpamma paccMoTpena u onoGpena : S

Ha 3aCClIaHNH y4eOHO-METOMMYECKON KOMUCCHI Hanpasienus 11.0301 Pannorexnuka
Hpotoxon Ne & or f% 4 . /Zrona >
Ilpencenarens komuccun 3aBeAyromuii kadenpoii /(V

L r/ﬂ/}f pr 7 el
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JIMCT MEPEYTBEP/KIEHU S
PABOYEN ITPOI'PAMMBI JAUCHUATNITNHBI

Pabouast porpamma onobGpena na 20,44 / 204/ y4eOHBIH roga
[Ipotoxon 3acenanus kapeaper Ne /9'2 or S/ bF A¥rona

3asenyromuit kadeapoii f ;/E/" V4 %Wﬂ/}///

PaGoyas mporpamma onobpena na 2047 /204742 yueOHBIi rona
[Ipotokon 3acenanus kadenper No  / 0 2. L5, Afona
3asenyromuit kahempoit et L7 %W S ir o

_~

Paboyast nporpamma onobpena na 20 /A /2043 y4eOHBIH roga

IIpoTokoun 3acenanns kademper o/ ottt LR A; na _
o 7 7
3aBenyromuii xadenpoit ;(bZ; / / /ff//”% /%

JHUCT PETUCTPALMU U3MEHEHHUII
B pabo4ylo MPOrpamMmy JHCLUMTHHBI

Panuodusnka snextporusx xonebanmii

ofpasoBarebHOI NporpamMmbl Halpasyielns nonrotoeku 11.03.01 Panuorexnuxka, HarnpaBJIeHHOCTE:

DIIEKTPOHHbIE U POBLIE YCTPOHCTBA U cucTeMBI (Gakanasp)

Homep BhreceHbl usmeneHns g qacTu/pasfensl Hcnonuurens OcHoBaHue

H3MEHEHHs paboueii nporpammet OHO (HoMep u Jata npotokona

3acelaHus Kageapor)

]

2

3aBeayIoImui Kahenpoit /

[loonuce SUHO



