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AHHOTaAITUI

HucuunnuHa «DIEeKTpoJMHAMUKA W PACIPOCTPAHEHHE pPAJAUOBOIH» BXOAWT B
00pa3oBaTeNbHYI0 MPOTPAaMMy BBICIIETO O0pa3oBaHUsA — MPOTpaMMy CIEIUATUTETa IO
HANpaBlEHUIO  TOATOTOBKM/  cmeruanbHOCTH  25.05.03  «TexHuueckass  SKcmryaranus
TPAHCIOPTHOTO  PaJANO000pPYJAOBAHUS)  HAMpaBlIeHHOCTH  «TexHuyeckas  IKCIUTyaTalus
PaZMOdIEKTPOHHOTO  O0OpYIOBaHUS  a’3pONOPTOB M BO3AYIIHBIX Tpacc». JlucuuruimHa
peanuzyercs kapeapoi «Ne2 1.

JucuunnuHa HaneneHa Ha (GOpMHUpPOBaHKE Y BBITYCKHUKA CIEAYIOUTNX KOMIETCHIIHIA:

OIIK-1 «CmocobeH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, CIUHUIIBI H3MEPEHUS,
byH1aMeHTalbHbIE IPUHIUIIBI U TEOPETUYECKHE OCHOBBI (PU3UKHU, TEOPETUYECKON MEXaHUKIY

OIIK-5 «CriocobeH nmpoBOAUTH U3MEPEHHUS M WHCTPYMEHTAIBHBIA KOHTPOJIb, IPOBOIUTH
00paboTKy pe3yJbTaTOB U OLICHUBAThH OTPEITHOCTH

CopepxaHre  TUCIUIUIMHBI ~ OXBAaTBHIBA€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
AIEKTPOMAarHeTU3MOM.

JanHasi JOuCHUIUIMHA OOBEOUHSET TPOOJIEMBbI, OCHOBAaHHBIE HAa CBOWCTBAX W
O0COOEHHOCTSIX AJIEKTPOMArHUTHOrO nosist. ['1aBHOM 3amayeil sBisercs pacKkpbITHe (PU3NUIECKOro
COJIEpXaHUsI DJIEKTPOMArHUTHBIX TMPOIECCOB B PA3JIMYHBIX CpeAax, CTPYKTypbl MOJeH u
MOBE/ICHUsl BOJHOBBIX siBieHUI. Ocolasi poyib OTBOAMTCA ypaBHEHUSIM MakcBelia, KOTOpbIE
Haubolee TMOJMHO ONHCHIBAIOT BCIO COBOKYIMHOCTh  JJICKTPOMATHUTHBIX  SIBIICHUH B
MaKpPOCKOIUYECKUX MaciTadax.

N3yuyeHne AMCHUIIMHBI JTOJDKHO CHOCOOCTBOBATh YCBOCHHIO (DM3MUECKOW CYIIHOCTH
BOJIHOBBIX MPOIECCOB, MPUYMH M HCTOYHUKOB HU3IY4YEHHUS BOJH, METOJOB pEIIEHUs 3a7ay
ompejeNieHus] TOJIe Ha 3aJaHHBIX paccrosHusX. OcoOyr poib 34ech Hrpaer To
00CTOSITENBCTBO, KaK BOJHBI BEAYT ce0s B pa3lMYHBIX OJHOPOJHBIX U HEOJAHOPOIHBIX Cpenax,
Ha TPaHUIIE pa3jieia Cpell, Kak OHU MPETOMIIIOTCS U OTPAXKaOTCA.

N3yyeHne nUCHUIUIMHBI JAaeT MPEACTABICHNE O PA3IMYHBIX HAMPABIAIOMIUX CTPYKTypax,
YTO KpaiiHe BaXHO B Bompocax TexHuku CBY, o 3amemnsiomux CTpPyKTypax, Ha KOTOPBIX
MOCTPOEHBI MHOTHE 3JIEMEHTHI PaJMOdJIEKTPOHUKH, O PE30HATOPAX, UIMPOKO HCIIOJIb3YEMbIX B
Pa3IUYHBIX PAIUOCUCTEMAX.

JlanHast ~JAMCUMIUIMHA JaeT BO3MOXHOCTH IOHSATh 3aKOHOMEPHOCTH  YCJIOBHIA
pactpocTpaHeHUs PaTuOBOIH B OKOJIO3E6MHOM IPOCTPAHCTBE, B HIDKHEH U BEpXHEH atMocdepe.

C ¢usnueckoll TOYKM 3pEHMs] pacCMATPUBAIOTCA pPA3MYHBIC SIBICHUS - PacCesHHE,
mudpakus, pepakuus u T. 1. BakHas poilb OTBOIUTCS 3/1€Ch TMOBEACHHUIO PATUOBOIH B
YCIIOBUSX BO3JIEHCTBUS HA HUX PA3IMYHOIO POJa MPEnsTCTBUI.

[IpenonaBanue AMCHUIUIMHBI MPEAyCcMaTpUBAET cleayronme (OpMbI OpraHHU3AINH
y4eOHOTr0 mpoIecca: JIEKIHWH, J1abopaTopHbIe pabOThI, CaMOCTOSTENbHas paboTa CTyACHTA,
KOHCYJIbTaITHH.

[IporpaMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIHii
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B popMe IK3aMeHa.

OO6mmast TpyJ0EMKOCTh OCBOCHHS JUCITUIUIMHBI COCTaBIIsACT 4 3a4eTHBIX €IUHUIBI, 144
yaca.

S3bIK 00yUYEHHUS 110 AUCIUTUTMHE «PYCCKUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE
1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

Jannast puciuiuiiHa oOOBEIMHSAET NpoOJeMbl, OCHOBAaHHBIE Ha CBOWCTBAaX W
0COOEHHOCTSIX 3JIEKTPOMAarHUTHOTO MoJisi. [ 1aBHOM 3afaueil BiseTcs pacKkpbITUE (PU3HUECKOTO
COJIEp’KaHUsl BJIEKTPOMAarHUTHBIX IIPOLIECCOB B PA3IMYHBIX Cpelax, CTPYKTypbl IOJied U
NOBEJICHUs BOJHOBBIX siBIeHMHA. Ocobast posib OTBOIUTCS YpaBHEHUsM MakcBensa, KOTOpbIe
HaubOosee TMOJHO ONKMCHIBAIOT BCKO COBOKYIMHOCTh  AJIEKTPOMAarHUTHBIX  SIBJIEHUH B
MaKpOCKOIUYECKHX MaclTadax.

W3ydeHnne AMCHUIUIMHBI JOJDKHO CIIOCOOCTBOBATH YCBOCHHIO (DM3UYECKON CYIIHOCTH
BOJIHOBBIX IIPOLECCOB, NPUYMH M HCTOYHUKOB H3IY4YEHHUS BOJH, METOJOB DELICHUS 3anay
ompejeNieHusl TMoJed Ha 3aJaHHbIX paccrosHusX. OcoOyro poap 34ech Hrpaer To
0OCTOATENILCTBO, KaK BOJHBI BEAyT ce0s1 B PA3IMYHBIX OJHOPOJHBIX U HEOJHOPOJHBIX Cpenax,
Ha rpaHulIe pa3fielia Cpell, KaKk OHM MPEIOMIIIOTCSI U OTpaXKaroTCsl.

N3y4yeHne nUCHUIUIMHEBI JAeT IPEICTABICHNE O PA3IMYHBIX HAIPABIIOIUX CTPYKTypax,
YTO KpailiHe BaXHO B Bompocax TexHuku CBY, o 3amemisiomux CTpPyKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE 3JIEMEHTBI PAJNO3JIEKTPOHUKH, O PE30HATOPAX, LIMPOKO HCIIOJIB3YEMBIX B
Pa3IUYHbIX PallOCUCTEMAX.

JlaHHass ~OMCLMIUIMHA JaeT BO3MOXHOCTb IOHATh 3aKOHOMEPHOCTH  YCJIOBMM
pacIpoCTpaHeHusl pPaIMOBOJIH B OKOJIO3EMHOM IPOCTPAHCTBE, B HIKHEN U BEpXHEH atMocdepe.
C ¢uzudeckoil TOUKM 3peHUs] pacCMaTPUBAIOTCS pa3IUYHbIC SBJICHUS - paccessHue, TUpaKIus,
pedpakuus u T.0. BaxHas poyib OTBOAUTCS 3/7€Ch IMOBEICHUIO PAIMOBOJIH B YCIOBUSX
BO3/JCICTBUS Ha HUX PA3JIUYHOIO POAA MPEMSATCTBUM.

1.2. JlucuuminHa BXOJAUT B COCTaB 00sA3aTENbHOM YacT 00pa30BaTEIbHON MPOrpamMMbl
BhIciIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX pPE3yIbTATOB 00YUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMU pe3yibratamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AMCUUIUIMHBI OOYYaroOIIMICS MOJDKEH 00JIafaTh CIEAYIOUIMMHU
KOMIIETCHIIMSMY WM UX 4acTsIMHU. KOMIETCHIIMY M MHANKATOPHI UX JTOCTHKECHUS IPHUBEIICHBI B
tabnure 1.

Ta6mmma 1 — I[lepeyeHb KOMIIETEHIMI ¥ MHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna) Konn Kon v HanMeHoBaHMe HHIUKATOpa
HaUMEHOBaHUE
KOMIIETEHIINH JOCTHKEHUS] KOMIIETEHLIUN
KOMITCTCHITHH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTeMaTHKH, ¢IUHUIBI H3MEPEHUS,
UCTIONIb30BATh
(yHIaMeHTaIbHbIE TPUHIUIIBI U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (PU3UKH,
MaTEeMaTHKH, .
U TEOPETUIECKONH MEXaHUKH
OIIK-1.Y.1 ymeTs npuMeHsATh (HU3UKO-
Oo6menpodeccnoHanbHbIE | H3MEPEHUS, .
MaTeMaTHUYeCKHi anmnapar i pelieHus
KOMIIETEHIINH byH1aMeHTaNbHbIE
3a/1a4 TEOPETUUECKOTO U MPUKIIATHOTO
MPUHIIUATIBI 1
TEOPETUUECKHE xapairepa
p OIIK-1.B.1 Bnayierr HaBBIKAMHU
OCHOBBI (PU3UKH, .
. WCIOJIb30BaHUs 3HAHUN MaTeMaTHKH,
TEOPETUUECKON
(U3HUKY ¥ MEXaHWKH TIPU PEIICHUN
MEXaHHUKHU
npodeccroHaNbHBIX 33124
OIIK-5 Cnocoben
MIPOBOIUTH
POBOI OIIK-5.Y.1 ymMeTh UCIOIb30BaTh METOIUKH
O6menpodeccroHanbHbBIE | U3MEPEHHS U
. | 1 obopyaoBaHUe AJis TPOBEICHUS
KOMIIETEHITHH UHCTPYMEHTAIBHBIH 9
U3MepeHuit
KOHTPOJIb,
POBOJIUTH




00paboTKy
pE3yJbTaToB U
OLICHUBATh
HOTPETHOCTH

2. Mecro nucuumuinzbl B cTpykType OI1
JuctunauHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS

MIPU U3YUYEHUH CIIETYIOUUX TUCIHIUIAH:
— «MaremaTtnka,
— «®Dusukay,
— «OIEeKTpOHUKA

3HaHUA, TOJYYEHHBbIE NPU HM3YyYEHHU MaTepuana AaHHOM IUCLUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUYEHUH JPYTUX AUCLMILINH:

— - AHTEHHBI U yCTPOICTBa CBEpXBbICOKOM yacToThl (CBY);

— - PagnosnokanmoHHbIe CUCTEMBI U KOMILIEKCHI;

— - PagnonaBuranmoHHble CCTEMBl U KOMIUIEKCHI;

— - Cuctembl CBA3M U TEIEKOMMYHUKAIUT;

- - CHYTHI/IKOBHG CHUCTCMbI HaBUI'aliliu, CBsA3HU U Ha6J'IIO,I[CHI/I$I.

3. O0BeM H TPyAO0EMKOCTh TUCIUTIITAHBI
Janneie 06 obmemM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOMH
paboThI O AUCLUILINHE (M paclpeAeeHue 3TON TPYJOEMKOCTH IO ceMeCTpaM) IPeACTaBICHbI B

Tadimue 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUITUHBI

TpynoemMKoCTh 110

Bun yueGHol paboTh Bcero cemMecTpam
Ne5
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuyeckoii n0020mosKu
AyoumopHnsie 3anamus, BCETo 4ac. 68 68
B TOM YHCIIE!
nexuu (J1), (gac) 34 34
npaktuyeckue/cemunapckue 3anarus (I13),
(dac)
naboparopublie padotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4ac) 45 45
CamocmoamenvHas paboma, Bcero (dac) 31 31
Buo npomescymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3. OK3.

Dk3.*%)

% o
HpHMe‘iaHI/le: KaHIUJIATCKHU DK3aMCH

4. CopepxaHue JUCITUTUTMHBI
4.1. PacnpenerneHue TPyI0EMKOCTH JUCIUILUIMHBI TIO Pa3/ieiaM M BHIaM 3aHSATHI.

PaBZ[eJ'II)I, TEMbI JUCHUIIMHBI U UX TPYAOCMKOCTDb ITPHUBCACHLI B Ta6J'II/IH€ 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIMHBI, HX TPYAOEMKOCTh

Pa3nensl, TEMbI JUCLIUIUIHHEI

Jlexknuu
(dac)

113 JIP KII
(C3) (gac) (gac)

CPC
(dac)




Cemectp 5

Pazznen 1. OCHOBHBIE MMOJIOKEHUS TEOPUHU 10 7
JIEKTPOMarHeTu3Ma
Paznen 2. 3ny4yeHue 31€KTpOMarHuTHOTO OIS 6 6 7
Pasnen 3. I1nocKue 371€KTpOMarHuTHBIE BOJIHBI 4 6 3
Paznen 4. JIunuu niepenayu, BOJHOBObI 6 12 7
Pasznen 5. PacnipocTpaneHue paauoBOJIH 8 10 7
Htoro B cemectpe: 34 34 31
Htoro 34 0 34 0 31

[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEICTBEHHOM  BBHINTOJHEHUH
Oo0y4aromuMHUCs ~ OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIFHOCTHIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6muia 4 — ConepxaHue pa3fesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pa3znena HasBanue n copeprxanue pa3enoB U TeM JEKIIMOHHBIX 3aHATHN
1 OcCHOBHbIE TIOJIOKEHUS TEOPUM 3JIEKTPOMAarHeTu3Ma
WuTterpanbHble U TuddepeHmaIbHbIe ypaBHEHHUS

anekrpomaraetuszMa JluddepennnansHas popma 3akona Oma.
3akoHbl: ['aycca, Hepa3pbIBHOCTM MAarHUTHBIX CHJIOBBIX
JUHUM, TOJHOIO TOKA, JJIEKTPOMArHUTHOW MHIYKIUH.
MarepuanbHoe ypaBHEHHME JJi1 DJIEKTPUYECKOrO  MOJS.
SIBnenne nHamarmnumBanus. [lomHas cucrema ypaBHEHUU
MakxkcBenia. YpaBHeHust MakcBemnna V1A
MOHOXPOMaTHYECKUX KoJIeOaHUH. KommnekcHas
JUAJIEKTPUYECKass MPOHULAEMOCTb. YTOJ JAMDJIEKTPUUYECKHX
norepb. YpasHeHus ['enbmronbra. BomnHOBOM  xapakrep
3JIEKTPOMAarHUTHOrO TNOJIA. ['paHWYHBIE YCIIOBHS OHEprus
AJIEKTPOMArHUTHOTO MOJIA. DHEPreTUYECKUE COOTHOIICHUS B
3JIEKTPOMAarHuTHOM moje. Teopema Ywmona-IloliHTHHTa.
I'pannunble 3amaun 3IEKTPOJUHAMHUKU. AHAIUTHYECKHE U
YUCJIEHHbIE METOIbl PEIIECHUS] TPAHUYHBIX 3a/1a4.

2 W3nyyenne anekTpoMarHuTHOro mnossa  M3myuenue
JJIEKTPOMArHuTHBIX BOJH B CBOOOJHOM  IPOCTPAHCTBE
DneKTpoIuHAMUYECKHE MTOTEHIAJIBI Teopema
3ara3/bIBAIOLINX MOTEHIIMAJIOB Bo30yxnenue

AIIEKTPOMArHUTHBIX ~ MOJIEH  3aJaHHBIMH  HMCTOYHHUKAMH
Hudpakumonnsiii  Meron  Kupxrodpa u  usnydenue
AJIEKTPOMArHUTHBIX BOJH Pa3JIMYHBIMU UCTOYHUKAMU

3 [Inockue 3nekTpoMarHuTHbIE BOJHBI [lOCKHME BOJHBI B
pasnuuHbIX cpenax HopmanibHOE majeHHWe BOJIH Ha WICATbHBIN
Metamul HopmaneHoe mageHue BONH Ha AudnekTpuk [lanenue
BOJIH II0J MPOMU3BOJBHBEIM YyrioM Yrosn bprocrepa Ilomnoe
BHYTPEHHEE OTPAKEHUE

4 Jlunnm mepenayu, BOJIHOBOIBI DJIEKTPOMArHUTHBIC
BOJIHBI B HAMpaBISIONIMX CHCTeMax BuIbl HampaBISIOMINX
CUCTEM, COOCTBEHHBIC BOJHBI B BOJIHOBOJIAX, TOBEPXHOCTHBIC




BOJIHBI, BOJIHBI B

MHKPOIIOJIOCKOBEIX,
KBa3HONTHYECKUX CHCTEMAaX, BO30YXICHUC HAIPABIISIFOIINX
CUCTEM, IOTCPU SHCPIruun SHCKTPOMaFHI/ITHI)IC KOJ'IC6aHI/I$I B
00BEMHBIX pe30HaTopax Pe3oHaTOpbI
coOCcTBeHHAs! JOOPOTHOCTh PE30HATOPOB

IICJICBBIX

u

MPOCTOi  (POPMBI,

pazvoBOJIH
pacnpocTpaHeHus

Pacnipoctpanenue
BOJIN3N

PaIMOBOJIH.
MOBEPXHOCTHU

paanoBOJIH

Pacnipoctpanenue

3eminn

B

3aKOHBI
BOJIH HaJ IIOBEPXHOCTBIO 3eMIH,
atMocdepe u monochepe TpomochepHoe pacmpocTpaHEHUE
paauoBonH PacmpocTtpanenue
[IEPECEYCHHOW MECTHOCTM M INPH HAJIWYUHU TNPEISTCTBUN
Mopnenu 1 MEeTOIbI pacueTa pauoTpacc

B

YCJIIOBUAX

4.3. TlpakTtuueckue (CEeMHHAPCKHUE) 3aHATHUS

TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHATHS M UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Temsbl npaktuueckux | OOpMbI IpaKTUUECKUX | TpPyHOEMKOCTh, |IPAKTHYECKOM [pasjaeia
/1 3aHATHI 3aHATUI (dac) MOJATOTOBKH, | TUCIIHII
(gac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYAOCMKOCTh PUBEACHBI B TA0IHIIE O.
Tabnuua 6 — JlabopaTopHbIe 3aHATHS U MX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbsix padboT TpyA0CMKOCTS, | MPAKTHHECKOH | pasiena
/11 (gac) MOJATOTOBKH, | JHCIIHAI
(dac) JIVMHBI
Cemectp 5
1 | Uccnenosanue TP PaAKITIH 3 2
9JIEKTPOMArHUTHBIX BOJIH, 4acTh |
2 | UccnenoBanue TP PaAKITIH 2 2
AJIEKTPOMATrHUTHBIX BOJIH, YaCTh 2
3 | UccnenoBaHue 31€KTPUYECKUX TAPAMETPOB 3 5
CpeJl ¢ HIEpOXOBATOM MOBEPXHOCTHIO, 4aCTh |
4 | UccnenoBaHue 3JIEKTPUUYECKHUX TTAPaMETPOB 3 5
CpeJl ¢ NIEpOXOBATOM MOBEPXHOCTHIO, YACTh 2
5 | UccnenoBanue CTpyKTyphl 3 4
3JIEKTPOMArHUTHOIO MOJISI Ha/l TPOBOASILIEN
MOBEPXHOCTHIO, 4acTh |
6 | UccnenoBaHue CTpyKTypbl 3 4
3JIEKTPOMArHUTHOTIO IOJISI HAaJl TPOBOASILIEN
MOBEPXHOCTHIO, YaCTh 2
7 | UccnenoBanne MOBEPXHOCTHBIX BOJIH U 2 3
3aMeJIIONINX CTPYKTYP, 4acTh |
8 | MccnenoBanne MOBEPXHOCTHBIX BOJIH U 3 3




3aMeUISIIOIIMX CTPYKTYP, 4acTh2

9 | UccnenoBanue xapakrepa 3 4
JIEKTPOMArHUTHBIX MOJIEH B BOJIHOBOJE,
qacTh 1

10 | UccnenoBanue xapakrepa 3 4
AJIEKTPOMAarHUTHBIX MOJIEH B BOJHOBOJE,
49acTh 2

11 | Bausnue 308 @peHens Ha paclpoOCTpAHEHNE 3 5
JIEKTPOMAarHUTHBIX BOJIH, 4acThb |

12 | Bausinue 308 @peHens Ha paclpoCTpaHEHNE 3 5
JIEKTPOMAarHUTHBIX BOJIH, 4YacThb 2

Bcero 34

4.5. KypcoBoe npoekTupoBaHHe/ BEITIOTHEHUE KYPCOBOH pabOTHI

VY4eOHBIM MIIaHOM HE MPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaroIIXCs

Bunel camocTosATenpHON paboThI U €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0uuIie 7.

Tabauna 7 — Bunbl camocToaTeIbHON padOThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 35,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3yuenue TeopeTnueckoro Marepuaia
21 21
nqucturuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
ITonroroBka K TEKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/[3)
Kontponsuble padoTsl 3a04HuKoB (KP3)
[ToaroroBka Kk MpoOMEKYTOUHOM 5 5
arrectanuu (I1A)
Bcero: 31 31

Ta6mmia 8— IlepeueHb MeYaTHBIX U DJIEKTPOHHBIX YUCOHBIX U3JaHUN

5. IepeueHsb yueOHO-METOANYECKOTO 00ECIICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YUYarOIIMXCS 110 AUCITUIUTHHE (MOIYJIIO)
Y4eOHO-MeTOINYEeCKHe MaTepualbl JJsl CaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUN NpHUBEIEeH B Ta0IuUIe 8.

udp/
URL anpec

bubnmuorpadudeckas ccpuika

KomuecTtBo 3x3eMILspoB
B Oubmotexe
(KpoMe 371EKTPOHHBIX
AK3EMIUTSIPOB)




537.8(075) I 83 537

DneKTpoAMHAMUKA U
MHUKPOBOJIHOBAsI TEXHUKA: Y4COHUK/
A. 1. I'puropses. - 2-¢ u31., I01.. -
CII6.: Jlansn, 2007. - 704 c.

100(2), TC(12),
rcu3(l)

621.396.2 K 85 621.396

Hanpasnsironue cpeasl B
ANEKTPOCBSI3U U CPEICTBA HX
3amuThl: yaeOHoe mocodue/ A. O.
Kpsuko; C.-ITerep®. roc.
nonutexH. yH-T. - CI16.: 3n-Bo
[TonutexH. yH-Ta, 2012. - 132 c.:

CO(10), ®O(4)

621.37

H64

DIIEKTpOAMHAMHUKA
Y pacrpoCTpaHEeHHE
pamuoBoiH [Tekcr] : yaeOHOE

15
®onp yueOHOTro
kopnyca (I"acTemno)

nocob6ue / B. B. Hukonsckuii, T. W. 3
Huxonbckas. - 3-e u3g., nepepad. u Cryn.otnen (BM)
nom. - M. : Hayka, 1989. - 544 c. :
puc. - bubmmorp.: c. 540 - 543. -
ISBN 5-02-014033-3.

5.537.8(075)(I'YAII) Kanamraukos, B. C. 12

K17 TexHuueckas JEKTPOIUHAMHUKA. ®onHp yueOHOTro
Hamnpapnsromume cuctems! 1 kopnyca (I"actemno)
HaIlpaBJIsieMbI€ BOJIHBI 61
[DnexTpoHHEbIH pecypc]: yueOHOe Cryn.otnen (BM)
nocooue/ B. C. Kanamuukos, A. B.
[Ipycos; C.-IleTep6. roc. yH-T
a’pOKOCM. MPHUOOPOCTPOCHHUS. -
JlokyMeHT BKIIO4aeT B ceOs 1
¢aiin, pazmep: (464 Kb). - CII6.:
PUO I'YATI, 2001.

535 ®enopos, Bukrop Bukroposuu. 27

D 33 Enunas teopus mons [Tekct] / B. ®donx yueObHOrO
B. ®enopos ; C.-ITerepb. roc. kopmyca (I"acremno)
anektporexH. yH-T "JIDTU". - CIIG.
: U3n-Bo I'OTY (JIDTN), 2009. -
248 c. : puc. - bubnwmorp.: c. 245
(41 na3B.). - ISBN 978-5-7629-
0998-3

621.37 DnexTpoauHaAMMKa 20

K78 U pacrnpoCTpaHEHHE PATMOBOJIH : ®donpa yueObHOrO
yaebHoe mocobue / H. I1. Kpacrox, kopmyca (["actemno)
H. JI. IpimoBH4. - M. : Beicmi. mik., 3
1974. - 536 c. : puc. - bubnuorp.: c. Cryn.otnen (BM)
530 - 532 (79 nHass.).

621.37 Ilerpos, bopuc Muxaiinosuu.

I130 DIIEKTPOAMHAMHUKA U 5
pacrpocTpaHeHHe paJuoBOIIH Otnen 5
[Tekcr] : yue6uuk / b. M. IleTpos. (yHIaMEHTabHOI
- 2-e u3n., ucnp. - M. : T'opsuas JUTEPATYPBI

mmHus - TenekoMm, 2003. - 558 c. :
puc., rpad. - bubmuorp.: c. 546 -
550 (106 nazs.). - ISBN 5-93517-
073-6 : 204.60 p.




W3nanue umeet rpud
MunuctepctBa oOpa3oBanus PO.
Ha c. 539 - 546 : Ilpunoxenus.
®opmyisl. PyHKIuuU. Perenue
ypaBHeHul. [Ipeam. ykas. : ¢. 551 -

553

537 I'puropses, A. /1. 2

I &3 DNeKTpoANHAMUKA U Otnen
MHKPOBOJIHOBas TeXHUKA [ TekcT] : (dbyHIaMeHTaIbHOM
yuebHuk / A. [I. I'puropses. - 2-¢ JUTEpaTypHI

n3n., goi. - CII6. : Jlans, 2007. - 13

704 c. : puc. - (YueOHUKH 11 ®oHp yueObHOTO
By30B. CrienuanabHas JUTeparypa). kopnyca (I"actemno)
- bubnuorp.: c. 692 - 693 (43
Ha3B.). - [Ipeam. ykas.: c. 694 - 698.
- ISBN978-5-8114-0706-4 : 821.48

p.

7. IlepedeHb 3NMEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

Ilepeyenn

TGHGKOMMYHHK&HHOHHOﬁ CETH

npuBezieH B Tabimue 9.
Tabmuma 9 -

3JIEKTPOHHBIX
«HTepHe™,

pecypcos UH(POPMAIMOHHO-
HEOOXOJMMBIX JUISI OCBOCHHS JAHMCIHUITIMHBI

00pa3oBaTEeNbHBIX

[lepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX pECYypcoB HHGOPMALMOHHO-

TEJICKOMMYHUKAIMOHHOU ceTH «HTEpHET»

URL anpec

HanmeHnoBanue

http://lib.aanet.ru/

HE00X0/IMMa aBTOPHU3AITUS 10 HOMEPY YMTATEIILCKOTO
owmiera).

http://techlibrary.ru/

Texauueckas OMOIIMOTEKA.

o0ImMi KaTaJor HAyYHO-TEXHUYECKOH JIMTepaTyphl.

http://www.rsl.ru

Poccuiickas rocygapcTBeHHasi OnOIMOTEKa

http://www.nlr.ru

Poccuiickas HanmoHanbHass OMOINOTEKA

http://www.libfl.ru

Bcepoccuiickas rocygapcTBeHHas OMOIMoTeKa
WHOCTpaHHOU Juteparypsl uM. M.U.Py nomMmurno

http://www.rasl.ru

bubnuorexka Akagemun Hayk

http://www.benran.ru

bubnuorexa PAH no ecrecTBeHHBIM HayKam

http://www.gpntb.ru

['ocynapcTBeHHAs MyOJIUYHAS] HAYIHO-TEXHUICCKAs
ounbanorexka

http://www.spsl.nsc.ru/

['ocynapcTBeHHAs MyOJIUYHAS] HAYIHO-TEXHUIECCKAs
6ubnmnorexka Cubupckoro oraenenus PAH

http://lib.febras.ru

LlentpanpHas HaydHas OnbIuoTeKa J{ambHEeBOCTOYHOTO
otneneuua PAH

http://www.uran.ru

PAH

http://www.loc.gov/index.html

bubnuorexa Konrpecca

http://www.bl.uk

bpuranckas HaunoHaJIbHAs OMOIMOTEKA

http://www.bnf.{fr

@dpaHIy3cKas HallMOHaIbHas OMOIHOTEeKa

http://www.ddb.de

Hemenkas HanmmoHanpHas OMOJIHOTEKA

OnextpoHHas 6ubanoreynas cucrema I'YAII (nns noctymna

[TepeBoaHbBIC U PYCCKOSI3BIYHBIC U3/IaHUSI, 00bETUHEHHBIC B

IlenTpanbHas HaydHast OMOIMOTEKA Y PATBbCKOTO OTACICHUS




http://www.ruslan.ru:8001/rus/rcls/re | bubnmoredynas cetb yupexaeHUI HayKu 1 00pa30BaHUS

sources RUSLANet

http://www.pl.spb.ru [lenTpanbHast TOpoICKasi yHUBEpCaIbHAs OMOINOTEKA M.
B.MasikoBckoro

http://www.lib.pu.ru Hayunas 6ubnuorexa um. M.I'opskoro CaHKT-
[TerepOyprckoro I'ocy1apcTBEHHOT0 yHUBEPCUTETA
(CIIoI'Y)

http://www.unilib.neva.ru/rus/lib/ dynnamenTanpHas 6ubnnorexa Cankr-IleTepOyprekoro
IN'ocynapcrBennoro IloguTeXHUYECKOTO YHUBEPCUTETA
(CIIOI'TLY)

http://electrodynamics.narod.ru/ «INEKTPOIMHAMHUKA TJIa3aMH (PU3HKA))

http://antenna.psuti.ru/ [ToBomKCKuUM TOCYIapCTBEHHBIN YHUBEPCUTET
TEJIEKOMMYHUKAIMHA 1 MHPOpMaTHKH Kadenpa aHTCHH

http://eqworld.ipmnet.ru/ru/library/p | Jlutepatypa no snekTpudecTBy MarHeTu3My u

hysics/electric.htm DIIEKTPOAMHAMHUKE

http://sfiz.ru/forums.php?m=topics& | PopyM Mo IEKTPOAUHAMUKE

s=3

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp nporpaMMHOro oOOECHeueHHsI, HCIOJb3YEeMOro MpPU OCYIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca MO JUCIUITIIHHE.
[lepeyenp UCONB3yeMOro MPOrPpaMMHOT0 obecrieueHus npeacTasieH B Taduure 10.

Ta6mmma 10— Ilepeyens mporpaMmMHOTo o0ecreueHus

No o/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CTIPABOYHBIX CHUCTEM,UCIOJIb3YEMBIX npu
OCYIIIECTBIIEHUU 00Pa30BaATEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHOIB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJICTaBIeH B
tabmuue 11.

Ta6mmma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocrtaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [JIi  OCYIIECTBICHHS
00pa30BaTeNLHOTO MpoIlecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HaunmeHnoBanue coctaBHOM 4acTu Howmep aynuropuun
n/m MaTepUaIbHO-TEXHUYIECKON 0a3bl (TIpu HEOOXOAMMOCTH )

MynpTumeuiiHast JIEKUUOHHAS ay AUTOPHUS

2 | CrnenuanusupoBaHHas gaboparopus « TexHuueckas 11-01a
WIEKTPOJMHAMUKA U PaCIPOCTPAHEHUE PAIUOBOIIHY

10. OuenouHsle CpeaCTBA AJIs IPOBEACHUS IPOMEKYTOUHON aTTeCTallun




10.1. CocTaB OIIEHOYHBIX CPEICTBIJS TPOBEACHHUS TMPOMEKYTOUYHOH aTTeCTalluu
o0ydJaroumxcs No AUCIMIUIMHE PpUBeIeH B Tabmuie 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB 7Sl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bun HpOMe)KYTOqHOﬁ aTTeCTalln HepequL OLCHOYHBIX CPCACTB

DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YpPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMITETEHIINI OOYyYalONMMHUCS TPUMEHSETCS] S-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas MpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6annpHas  IIKajJa  MOJYJIbHO-PEHTHMHTOBOM  cHCTEMbl ~ YHHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BAaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHLUI

OreHKa KOMITETEHIINT

XapakTeprucTrka c()OPMHUPOBAHHBIX KOMIIETEHIUIA
5-0aiuIbHAas IIKaIa P P (bop

— oOyyvaromuiics TIIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;

— YBEpEHHO, JIOTHYHO, ITOCJICIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHON W JOTMOJHHUTEIHHOW JIUTEPATypHI,
TECHO MPHBSI3bIBAECT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKON
JIESITSIIBHOCTHIO HATPABJICHUS;

— yMeIo 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
«Ga4YTCHO»

— oOyuaroluiicss TBEpI0 YCBOWIJ MPOTpaMMHBINA MaTepHal, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKON JACSATEIHHOCTHIO
HaIlpaBJICHNUS,

— apTyYMEHTUPYET HAYUYHBIE MOJIOKECHHUS;

— JIeJ1aeT BBIBOABI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CEIMAIN3UPOBAHHBIX TOHSITHM.

«XOpOoUIo»
(GaYTCHO»

— 00yyJaromuics yCBOMWI TOJIBKO OCHOBHOW NMPOTPaMMHBIM Matepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpascCh HAa 3HAHUS TOJILKO OCHOBHOM
JIATEPATY PEI,

— JIOTMYCKaeT HeCYIIEeCTBEHHbIC OIMOKN M HETOUHOCTH;

— UCTIBITBIBAET 3aTPYJIHEHUS B IMPAKTUYECKOM MPUMEHEHUU 3HAHUUN
HaImpaBJICHUS,

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHsAETCS B (OPMYITUPOBAHUHN BHIBOJIOB M 0000IIECHNUI;

— YaCTUYHO BJaJICeT CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHSITHH.

«yZIOBJIETBOPUTEIEHO
«3AYTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTECIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIOMyCKaeT  CYyIIECTBCHHbIC  OMMOKKM W  HETOYHOCTH  TIPH
paccMOTpeHHH Tpo0JIeM B KOHKPETHOM HalpaBIICHUH,

— UCTIBITBIBACT TPYTHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJIOB M OOOOIIICHHIA.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UJIU UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 1u1s 5K3aMeHa MpecTaBieHsl B Tadnuie 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa




Ne Kon
IIepeyens BOIPOCOB ISl DK3aMEHA
/o WHANKATOpa

1. OCHOBHBIE CBeJICHUS 00 JIEKTPOMArHUTHOM TIOJIE. OIIK-1.3.1

2 3aKkOH COXpaHeHus 3apszga M ypaBHeHue  HempepbiBHoctu | OINIK-1.3.1
MIOCTOSIHHOTO TOKA.

3. DNeKTPOMAarHUTHbIE NAPaMETPhI U BUJBI CPELL. OIIK-1.3.1

4. [TnoTHOCTH TOKA MpoBoAnMocTH. [nudpdepennunansHas ¢popma 3akona | OIIK-1.3.1
Oma.

5. MarepuajibHble YpaBHEHHUs 2JICKTPOMArHUTHOIO I1OJIS. OIIK-1.3.1

6. VYpaBHenus: MakcBemia B uHTerpanbHoi ¢opme u ux ¢usnueckuit | OIK-1.3.1
CMBICIL.

7. 3akon nosiHOrO TOoKa. [lepBoe ypaBHeHne MakcBesia. OIIK-1.3.1

8. 3aKkOH  DJIEKTPOMAarHUTHOM  MHAyKuuu. Bropoe  ypasnenue | OIIK-1.3.1
Makcaeiua.

9. 3aKkOH HEpa3phIBHOCTM MAarHUTHBIX cuiIoBbIX JuHUN. YerBeproe | OIIK-1.3.1
ypaBHeHuEe MakcBeiuia.

10. VYpaBuenust Makcsenna B tuddepeHiaabHoi GopMe U ux OIIK-1.3.1
(bU3UYIECKUN CMBICII.

11. ['panuyHbIe YCIOBHUS JUIsl BEKTOPOB JIEKTPUUECKOT0 MOJISl. OIIK-1.3.1

12. ['paHnuHBIC yCIIOBUS UIsl BEKTOPOB MArHUTHOIO IOJISL. OIIK-1.3.1

13. YcnoBusi Ha TpaHUIIE WICATHLHOTO TPOBOTHUKA. OIIK-1.3.1

14. CropoHHME CUJIIBI U IIOJIHAS CHCTEMa ypaBHeHUH MakcBeuia. OIIK-1.3.1

15. YpaBHenust MakcBesia 111 MOHOXPOMATHYECKUX KOJIeOaHUH. OIIK-1.3.1

16. KommnekcHas JUDJIEKTPUYECKas MIPOHULIAEMOCTb. VYroa | OIIK-1.3.1
JMRJIEKTPUUECKUX MTOTEPb.

17. OTHOCHTENBHOCTh  KJaccupukamuu cpen 1o anekrpuueckon | OITK-1.3.1
IIPOBOJIUMOCTH.

18. 3aKOH COXPAaHEHHUs PHEPIUU AJs djeKTpoMarHutHoro mnoissd. Bekrop | OIIK-1.3.1
[ToiTuHra.

19. BonHoBble ypaBHeHUS Ui BEKTOpPOB 3yekTpoMarHuTHoro mouid. | OINK-1.3.1
VYpaBuenue [lanambepa.

20. CkayiipHBIi M BEKTOPHBIM 3JyieKTpojauHamuueckue mnorteHuuansl. | OIIK-1.3.1
3amna3pIBaoLIMe NOTEHIMAIb! M UX (PU3HUYECKUM CMBICI.

21. BoJiHOBBIE ypaBHEHUSI U1 SJIEKTPOIMHAMUYECKUX TOTEHIIUAJIOB. OIIK-1.3.1

22. BosHOBBIE ypaBHEHuUs 11 BekTopa ['epua. OIIK-1.3.1

23. VYpaBuenus ['enbmronsia. BonHoBo# xapakrtep snektpomarautHoro | OITK-1.3.1
OIS

24. Knaccudukanus ypaBHeHuil anekrpoMarautHoro noist. Buxpessie u | OIIK-1.3.1
MOTEHIIUAJIbHBIE MOJIS.

25. [TpuHLUI CynepHO3ULUU I 3JIEKTPOMArHUTHBIX MOJICH. OIIK-1.V.1

26. [IpuHIHKI TepeCcTaHOBOYHOM ABOMCTBEHHOCTH. OIIK-1.V.1

27. Teopema B3aMHOCTH. OIIK-1.V¥.1

28. JIBa kjacca He3aBUCHUMBIX pPENIEHUI ypaBHEeHUN MakcBeiia. OIlK-1.3.1

29. Pemenue HEOJTHOPOIHOTO BOJIHOBOTO YpaBHEHHUS g | OIIK-1.B.1
JIEKTPOMArHUTHOT'O TOJIsl B HEOTPAaHUUYEHHON HEOAHOPOIHOU Cpefe.

30. Pemienne BOJIHOBOIO ypaBHEHUsI METOOM pazaeneHus nepeMensbix. | OIIK-1.B.1

31. Pemenne BoiHOBOro ypaBHeHHMst Juid oOmactd, orpanudenHoi | OIIK-1.B.1
3aMKHYTOH moBepXxHOCTHI0. Dopmyra Kupxroda.

32. TeopeMa SKBUBaJIEHTHOCTH. OIIK-1.3.1

33. Tpu oOnactu pacnonoxenust rpaHuyHod  nosepxHoctu B | OIIK-1.V.1
JIEKTPOMarHUTHOM noJe. OcobenHoctu pereHus




QJICKTPOAWMHAMHWYCCKUX 3aaa4 B OTHUX o0JracTsX.

34. [TpuGnuxKeHHbIe METOBI PEIICHUS SJICKTPOIMHAMUYESCKHIX 3a1a4. OIIK-1.B.1
35. Meton reoMerpuueckor ONTUKHU. YcioBus mnpumenenust merona | OINK-1.B.1
reOMETPUYECKON ONTUKH.
36. Meton BOJTHOBOM ONTHKH, yCIOBHUS ero npuMeneHus. @opmyia | OIIK-1.B.1
Kupxroda.
37. Mertoa BosiHOBOM onTUKHU. 30HbI Dpenernsi. OIIK-1.B.1
38. Metox KpaeBbIX BOJIH (U3NIECKOH TeopuH TU(paKiInu. OIIK-1.B.1
39. N3ny4yenue 3JIeKTpPOMAarHUTHBIX BOJIH. OIIK-1.3.1
40. BosnHoBas moBepXxHOCTh, (ha30Basi CKOPOCTh, JUTMHA BOJIHEI. OIIK-1.3.1
41. [Tonsipusanus 3J1€KTPOMarHUTHBIX BOJIH. OIIK-1.V.1
42. [Tone »nemenTapHOro AMeKTpUYecKoro mumois (BeiBoj o6mmx | OIIK-5.V.1
COOTHONICHUM).
43, CBolicTBa AJEKTPOMArHUTHOTO Toyisl  AnekTpudeckoro aumons. | OIIK-1.3.1
BrivxHSS ¥ TanbHIS 30HBL.
44. N3nyyenue 3JIeKTpPOMAarHUTHOM SHEPIUH 3JICKTPUYECKUM JUIIOJIEM. OIIK-5.V.1
45. M3nydeHue 31eMEeHTapHOr0 MarHUTHOTO JTUTIOJIS. OIIK-5.V.1
46. N3nyyenue snemenra [roirexca. OIIK-5.V.1
47. OtpakeHHe W MOPEIOMJICHHE 3JIEKTPOMArHUTHBIX BOJIH Ha rtuiockoi | OIIK-1.Y.1
I'paHuULE pa3ziena Cpea.
48. [Tanenue mIOCKOW OAHOPOAHOM mapamenbHo noisipuzoBanHoi | OINK-1.3.1
BOJIHBI Ha IIJIOCKYIO TPAHUILLY pa3ziena Cpes.
49. [Tagenue nmaocko OJHOPOAHON MEepHeHAUKYJIapHO nonsipuzoBanHon | OIIK-1.3.1
BOJIHBI Ha IIJIOCKYIO TPAHHUILLY pa3ziena Cpes.
50. YT0J1 IOJIHOrO BHYTPEHHETO IIPEJIIOMIICHUS. OIIK-1.V.1
51. Tunbl HAMPaBIAIONINX CUCTEM. OIIK-1.3.1
52. Tunel BOJIH B BOJIHOBOJIE. OIIK-1.3.1
53 PannoBoiHBI B CBOOOHOM MPOCTPAHCTBE. OIIK-1.3.1
54 3oubl Openerns. OIIK-1.3.1
55 3eMHBIE BOJIHBI, X MOTJIOIICHHE. OIIK-1.V.1
56 CocTaB u cTpoeHue Tponochepsi. OIIK-1.3.1
57 JmdnexTpudeckas IMPOHHMLAEMOCTb M nokazarens mnpenomieHus | OINK-1.3.1
Tporocdepsl.
58 Pedpakuus paxnoBosH B Tponocdepe. OIIK-1.3.1
59 [Tornomenne paaroBOJIH B Tporocdepe. OIIK-1.3.1
60 OO6mmue cBoiicTBa HOHOC(hEPHI. OIIK-1.3.1
61 MexaHn3MBbl 1 ICTOYHUKU MOHHM3AIIMU B HOHOCHEpE. OIIK-1.3.1
62 OcHOBHBIC HOHU3UPOBaHHbIE 00JacT HOHOC(hEPHI. OIIK-1.3.1
63 [Tornomenue v oTpa’keHUE PaJUOBOJIH B HOHOC(EPE. OIIK-1.3.1
64 Pacnipoctpanenne  paauoBoaH npu  Hanmuuuu  nocrosinHoro | OTIK-1.3.1
MarHiTHOTO TOJISI.
65 Oco0eHHOCTH pacTpOCTpaHEHUsI KOPOTKUX PaTUOBOJIH. OIIK-1.3.1
66 OcobenHoctu pacnpoctpanerust Y KB OIIK-1.3.1

Bomnpocs! (3agaun) mis 3adera / nud¢. 3adera npeacraBieHs! B Tadnuue 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3adera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3agau) Ans 3aueta / qudd. 3aueta

Kon

Y4eOHBIM IIIaHOM HE MIPEYCMOTPEHO

WHJIUKATOpa




[lepeyenp Tem [UIs KypCOBOTO TIPOCKTHPOBAHUS/BBIIONHEHHS KypCOBOW pabOTHI
npejcTaBieHbl B Tabaure 17.
Tabnuna 17 — IlepeueHp TeM j1si KYPCOBOTO MTPOSKTUPOBAHHMS/BBITIOJTHEHHUS! KypCOBOH paboThI

Ne i/t

KypCcOBOH paboThI

[TpuMmepHBIii nepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BHIIOTHEHUS

Y4eOHBIM IJIAaHOM HE MIPEIYCMOTPEHO

BOHpOCBI JJIs HpOBeI[eHI/ISI HpOMC)KYTOqHOﬁ arrecragyumi B BHIC TeCTI/IpOBaHI/I}I
MpeICTaBICHBI B Tabuie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BOMPOCOB IS TECTOB

Ne . Kon
[TpuMepHBIii epedeHb BONPOCOB [Tl TECTOB
/11 WHJIUKATOpa
1. | BonHoBele ypaBHeHus I'enpMrombia 3to OIIK-1.3.1
® BEKTOpPHbIE BOJHOBbIC YPABHEHHS /I TAPMOHUYECKHX TOJIeid,
3alHCaHHbIe B KOMILIEKCHOM ¢opmMme;
® BEKTOPHBIE BOJHOBBIE YPaBHEHMSI, 1I03BOJISIFOIINE ONMCHIBATh
HErapMOHHMYECKHE AJIEKTPOMAarHUTHBIE MOJIS;
® BEKTOPHBIEC BOJIHOBBIE YPABHEHUS, OMMCHIBAIOILINE
3JIEKTPOMArHUTHBIE N0JIS B AUAIEKTPUUECKON CpeJie TPU yCIOBUU
OTCYTCTBHSI CTOPOHHUX CHJI 3JIEKTPUYECKOT0 THIIA.
2. | «KonnuecTBO 37€KTPUUECTBA, BBIXOIAIIETO 32 HEKOTOPBIN IPOMEKYTOK OIIK-1.3.1
BPEMEHU Yepe3 3aMKHYTYIO TOBEPXHOCTS S, OrpaHUYMBAIOLIYI0 00BbeM V,
PaBHO BEJIMYMHE YMEHBILICHHUS HaXOISIIErocst B 00beMe 3apsijia g 3a TOT
Ke IIPOMEXYTOK BPEMEHUY.
OTO0 onpeseNeHNE XapaKTepU3yeT:
¢ 00BEMHYIO IIJIOTHOCTb 3JIEKTPUUECKOTO 3apsiia;
¢ 3aKOH COXPaHEHMs YIEKTPHYECKOro 3apsaa;
o 3akoH Oma B muddepennmanpaon Gopme.
3. CoracHo 3aK0HY HETPEPBIBHOCTU MOCTOSTHHOTO 3JIEKTPUUECKOTO TOKA OIIK-1.3.1
® KOJMYECTBO 3JIEKTPUYECTBA, BHIXOASAIIETO 32 HEKOTOPBIH
IIPOMEKYTOK BPEMEHH Yepe3 3aMKHYTYIO TIOBEPXHOCTH S,
OTPaHUYUBAIOLIYI0 00bEM V, paBHO BEJIMYUHE YMEHBIICHUS
Haxojduerocs B 00beMe 3apsizia g 3a TOT K€ IPOMEKYTOK
BpEMEHU;
® TOK 4epe3 JIO0YI0 3aMKHYTYI0 TOBEPXHOCTH PABEH HYJIIO H
JINHUY NOCTOSTHHOTO0 TOKA HeNpepbIBHbI, T.€. 3aMKHYTbI CAMH
Ha ce09;
e TIpejes OTHOIIEHUS TOKA MPOBOAMMOCTH CKBO3b HEKOTOPBIN
AJIEMEHT NOBEPXHOCTH, HOPMAJIbHBIM K HAaIIPaBJICHUIO JIBUKEHUS
3apsDKEHHBIX YaCTHUIL, K IJIOLIAIU 3TOTO JIEMEHTa S, IpU YCIOBUH,
4TO S CTPEMHUTCS K HYJIIO.
4 Vpasnenue Ilyaccona V’E = 1 grad (p + " ) TI03BOJISIET OMUCATh ONK-1.Y.1
a
® 3JIEKTPOCTATHUYECKOE I0JIE€ B CPEJE, I/I€ OTCYTCTBYIOT CTOPOHHHE
3apsiibl U TOKH;
® CTallMOHApPHOE MOJIE;
e JJIEKTPOCTATHYECKOE MoJIe.
5. Bexkrop [lolituara 1= [E X EJ OIIK-1.Y.1

e yKa3bIBaeT HANpPaBJEHHE PACTPOCTPAHEHHS




3JIEKTPOMATHUTHOI YHEPIruM;
e ompejaenseT NOISIPU3ALNIO dJIEKTPOMAarHUTHOM BOJHBI;
e  XapakTEepPHU3YeT IUNIOTHOCTh 3JIEKTPUUECKOTO TOKA MPOBOANMOCTH.

Kpurepuii knaccudukanuu cpeji mo MeKTPUISCKAM CBOWCTBaM
(YZesnbHOM 2IEKTPUUECKO MPOBOIUMOCTH) 3aBUCHUT OT
® CpEIHEro 3a Mepuo/i 3HAYEHUS SHEPTUU AIEKTPOMArHUTHOTO I10JIS;
e HampasieHus BekTopa [loiTunra;
®  YacTOTHI.

OIIK-1.3.1

OTHOCHUTENBHOCTD KIIACCU(DUKALIUYU CPEJT TIO DIIEKTPUICCKUM CBOMCTBAM
00yCIIOBJICHA
® 3aBHCHMOCTBHI) KPUTEPHs KJIACCU(PUKAIMH OT YACTOTHI;
® HCIUHEHHOH 3aBUCUMOCTBIO TTAPAMETPOB CPEIbI OT BPEMEHH;
® 3aBHCHMOCTBIO CBOMCTB CpPEIbl OT BEKTOPOB AIICKTPOMATHUTHOTO
I10JI4.

OIIK-1.3.1

ITo xapakTepy pacnpeeneHus: CUIOBbIX JIMHUI B IPOCTPAHCTBE MO
JeJATCS Ha

® TAapMOHHNYECCKUEC U HCTAPMOHUYCCKHUE,
® CTalMOHAPHBIC U COJICHONAAJIbHBIC,
® BHXPEBLIC H NTIOTCHIUAJBHBIC.

OIIK-1.3.1

Bexkrop IloliTuHra umeer pa3sMepHOCTb
e marHuTHOU uHAyKuuu (To);
e snektpuyeckoro cmemenus (Ki/m);
e moTHOCTH MouHocTH (BT/M?).

OIIK-1.3.1

10.

Jlemma Jlopenna B quddepeHmanbHoi popMe BbIpakaeT CBSI3b MEXITY
® CTOPOHHHMMM TOKAMM M IOJISIMHM B IBYX Pa3JHYHbIX TOYKaX
NPOCTPAHCTBA;
® CTOPOHHMMHM TOKAMH U MOJIIMU B JIBYX PA3JIMYHBIX 00JIACTSIX
MIPOCTPAHCTBA;
e TapaMeTpamMH CpeJl M MOJISIMHU B IBYX Pa3IHMYHBIX TOUKAX
IIPOCTPAHCTBA.

OIIK-1.3.1

11.

Jlemma Jlopenna i 6ecKOHEUHO 00JIBIIOr0 00beMa MPECTaBIsAeT COOOM
MaTeMaTHYECKYIO 3alHCh
e Teopemsl ['aycca-OcTporpaackoro;
® TeopeMbl B3aUMHOCTH;
® TEOPEMBI €IMHCTBEHHOCTH PELICHUN YPaBHEHUI
AJIEKTPOAMHAMHUKH.

OIIK-1.3.1

12.

B cootBeTcTBMM ¢ IPUHUMIIOM NEPECTAHOBOYHOM JBOMCTBEHHOCTH,
pacrpoCcTpaHeHHBIM Ha CITy4ail HAJIM4YUs B pacCCMAaTPUBAEMOM 00JIacTH
CTOPOHHUX UCTOYHUKOB MOHOXPOMAaTHUYECKOIO oIS (cpena
MIPOBOIAIIAS ), IEPECTAHOBKA BHITIOJHSICTCS TI0 CIAEAYIOIICH cXeMe:

e FoH, e, <>—u,;
o EoH, e o, 8" -8

o E©H,Z, <>—pu,,0 <>—5 " (npasuibHbiii oTBeT!).

OIIK-1.V.1

13.

B cooTBeTcTBMM ¢ IPUHUMIIOM NEPECTAHOBOYHOM JBOMCTBEHHOCTH,

pacrpoCcTpaHEeHHBIM Ha CITy4dail HAJIM4YUs B paCCMAaTPUBAEMOM 00JIacTH

CTOPOHHUX UCTOYHUKOB MOHOXPOMAaTHUYECKOIO MO (cpena

TUDJICKTPUYECKas ), IEPEeCTaHOBKA BBITIONHSACTCS 10 CIIEYIONMIEH CXeMe:
e FoH, e, ¢>—u,;

e EoH, g, ¢, 6" <0,

OIIK-1.V.1




e EFEoH, &, & —pu,,0" <>—0." (npaBunbHbIi oTBeT!).

2

14.

Jlenenue cpeq Ha HENMMHEHHBIC U TMHEHHBIE 00YCIOBICHO
® 3aBHCHMOCTHIO (HE3aBUCUMOCTHIO) UX MAPaMETPOB OT KOOPAUHAT
Cpelbl;
® 3aBHCHMOCTbHIO (HE3aBUCUMOCTBIO) UX [TAPaMETPOB OT BPEMEHHU;
® 3aBHCHMOCTBIO (HE3aBHCHUMOCTHIO) HX MAPAMETPOB OT
3HAYeHUH BEKTOPOB MOJIS.

OIIK-1.3.1

15.

ITo xapakTepy 3aBUCUMOCTH CBOMCTB Cpeibl OT HAMIPABIICHUS CPEIBI
JeTISATCS Ha:

e HeIWHEHHBIC U IMHEHHBIC,

® H30TPONHbIE U AHU30TPOINHBIE;

® OJIHOPOJIHBIE U HEOJHOPOIHBIE.

OIIK-1.3.1

16.

[To xapakTepy 3aBUCUMOCTHU CBOMCTB CpPEbl OT KOOPJAUHAT CPEbI AEHATCA
Ha:

e HeIWHEHWHBIC U JIMHCHHEIC,

® M30TPOIHBIE U AHU30TPOITHBIE;

® OJHOPOAHBIC U HEOJTHOPOAHBIE.

OIIK-1.3.1

17.

[To xapakTepy 3aBUCMOCTH CBOMCTB CpPEbl OT BEKTOPOB
3JIEKTPOMArHUTHOTO TMOJISI CPEJIbI IETSATCA Ha:

® HeJIMHeHHbIE U JINHEHHbIE;

® U30TPOIHBIC U AHU30TPOITHBIE;

® OJIHOPOJIHBIE U HEOJTHOPOIHBIE.

OIIK-1.3.1

18.

MarepuanbHble YpaBHEHUS 3JICKTPOMArHUTHOTO TOJISI CBSI3BIBAIOT MEXKITY
coboit

¢ BEKTOPbI JIEKTPOMATHUTHOTO MOJIsl H MapaMeTPbI Cpe/bl;

® BEKTOPHI MOJIS ¥ KOOPIUHATHI TOUYKH HAOJIOICHUS;

® MapaMeTpbl CPell U SHEPTHIO YJICKTPOMArHUTHOTO TOJISI.

OIIK-1.3.1

19.

VYpaBuenust Makcsenna B 1uddepeHIaabHoi GopMe CBA3BIBACT MEXTY
coboi
® 3HAYEHHs BEKTOPOB JEKTPOMATHUTHOTO IOJIS B
paccMaTpruBaeMoM 00bEME C 3apsAaaMy U TOKAMH, TPOTEKAIOIIUMHU
B 3TOM 00BEME;
® 3HaYeHHUS BEKTOPOB JIEKTPOMATHUTHOTIO MOJIsi B HEKOTOPOIi
TOYKe Cpebl ¢ COBOKYIHOCTHIO MJIOTHOCTEH 3apsi/IoB H TOKOB
B 3TOii TOUKE;
®  BEKTOPHI 3JEKTPOMArHUTHOTO TOJIS C TapaMeTpaMu CpeJibl, Tie
Ha0JII0AaeTCs SJIEKTPOMAarHUTHOE TIOJIE.

OIIK-1.3.1

20.

VYpaBuenust MakcBenia B UHTETpajibHON (pOpMe CBSA3BIBACT MEXKILy COO0i

e 3HAYCHHUS BEKTOPOB 3JIEKTPOMATHUTHOIO NOJIsSI B
paccMaTpuBaeMoM o0beMe C 3apsiiaMH M TOKAMHU,
NPOTEKAIIMMH B 3TOM 00beMe;

® 3HAYEHMs BEKTOPOB 3JIEKTPOMArHUTHOTO MOJIsl B HEKOTOPOH TOUKE
Cpelbl C COBOKYITHOCTBIO IIJIOTHOCTEN 3apsilOB U TOKOB B 3TOM
TOUKE;

® BEKTOPHI 3JIEKTPOMArHUTHOI'O TOJIS C MapaMEeTpaMu CpeJibl, T1ie
Ha0JII0AaeTCsl 3JEKTPOMAarHUTHOE TOJI€.

OIIK-1.3.1

21.

[TpuHIMT HENPEPBHIBHOCTH CHIIOBBIX JIMHUH MarHUTHOTO TIOJIS
00yCIIOBJIEH

OIIK-1.3.1




¢ 3akoHoM OMa B nuddepeHnuanbHoi hopme;

® PpaBEeHCTBOM HYJIIO IHBEPreHIINU BEKTOPAa MATHUTHOI
WHAYKIHH (B COOTBETCTBHUH ¢ 4-M ypaBHeHneM MakcBelia B
nuddepennuanbuoii popme divB =0);

e MaTepHAIbHBIMU YPABHCHHUSMH JICKTPOMArHUTHOTO TOJIS.

22. | B ocHoBaHuu 1-ro ypaBHeHuss MakcBesuia JeKUT OIIK-1.3.1
® 3aKOH HEMPEPHIBHOCTH MOCTOSHHOTO 3JEKTPUUYECKOTO TOKA;
® 3aKOH COXPaHEHUS AIEKTPUUECKOT0 3apsija;
® 3aKOH NOJHOIO TOKA.
23. | B ocHOBaHuu 2-10 ypaBHeHUs MakcBeUia JEKUT OIIK-1.3.1
® 3aKOH 0 MATHMTHOI HHIAYKINH;
® 3aKOH COXPaHEHUS AIEKTPUUECKOTro 3apsija;
® 3aKOH MOJIHOTO TOKA.
24. | O0O0O0IIEeHHBIN 3aKOH JIEKTPOMAarHUTHOM MHIYKIIMK OCHOBAH Ha OIIK-1.3.1
® 3aKOHE MOJHOTO TOKA;
® ONBITHOM 3aKOHE 00 3JIEKTPOMATHUTHON MHAYKIVH;
e 3akoHe Oma B quddepenunanbHoit hopme.
25. | IlepemMeHHOE BO BPEMEHH IJIEKTPUUECKOE MOJIE HE3aBUCUMO OT CBOMCTB OIIK-1.3.1
Cpelbl IPUBOJUT K MOSBICHUIO
® [OTEHIMAIBHOTO 3JIEKTPUUYECKOTO MOJIS;
® TIOCTOSIHHOI'O JIEKTPUYECKOTO I0JIS;
e BHXPEBOIr0 MATHUTHOTO MOJIS.
26. | HempephIBHOCTH CHIJIOBBIX IWHWW MarHUTHOTO TIOJIsE 00YyCIIOBJICHA OIIK-1.V.1
® 3aKOHOM IIOJHOT'O TOKa;
e 4-m ypaBHenneM MakcBesia B iupPepeHuuaabHoi popme
(dinB=0);
® 3aKOHOM 00 3JEKTPOMAarHUTHOW MHIYKIIHH.
27. | K ctporuMm MeTosaM pelleHusl ypaBHEeHU! anekrpoauHamMuky otHocures | OIIK-1.V.1
e MeToJ pa3jiesieHUs epeMeHHbIX;
® METOJI BOJTHOBOM ONTHKH;
® METOJI F€OMETPUYECKON ONTHKH.
28. | K ctporuMm MeToznaM peleHus ypaBHeHu! anekrpoguHamuku otHocures | OIIK-1.3.1
® METOJ F€OMETPUUECKON ONTHUKH;
® METOJl BOJHOBOM ONTHUKH;
® MeTO[, OCHOBAHHBIN HA HCNOJIb30BaHUM (popmyiabl Kupxroda.
29. | K ctporuM MeToliaM pelieHusl ypaBHEHHUH deKkTpoanHaMuku otHocutest | OTIK-1.3.1
e MeTOJ pellleHMs 32Ja4H HA U3JTyYeHHe U3BeCTHbIMH
HCTOYHMKAMM B HEOTPAHMYEHHOW OHOPOIHOM cpeje;
e METOJ BOJIHOBOH OIITHUKH;
® METOJ eOMETPUYECKOUN ONTUKH.
30. | IIpubnmXKeHHBIM METOAOM pEIICHUS 3a/1a4 ANEKTPOJUHAMUKH SBISIETCS: OIIK-1.3.1
e MeTo/ BOJIHOBOW ONTHKM;
® METOJ pa3JieleHUs IEPEMEHHBIX;
®  METOJ 3€pPKaJIbHBIX N300paXeHUI.
31. | IIpubnuxeHHBIM METOIOM PEIICHUS 3a]]a4 SICKTPOAMHAMUKHY SIBIISECTCS: OIIK-1.3.1
® MeTO/ reOMeTPUYeCKOH ONTHKH;
® METOJ pa3/ieiieHUs EPEMEHHBIX;
®  METOJ 3€pPKaJIbHBIX N300paXKeHUI.
32. | BBegeHre KOMIUIEKCHOM AMRJIEKTPUUYECKON MPOHUIIAEMOCTH MO3BOJISIET OIIK-1.3.1




¢ CIcJaTb CUCTEMY YPABHCHHUC 3JICKTPOMArHUTHOTO IMOJIA
CUMMETPUYHOM;

® TIPUMEHUTH K PELIEHUIO YPABHEHUS 3JIEKTPOMArHUTHOIO MOJIS
METOJ], pa3/ielICHUs IEPEMEHHBIX;

® IIPUBECTH YPABHEHMS ICKTPOMATHHUTHOIO MOJIS JJISA
MOJIYNIPOBOASALIEH H NPOBOAALIEH Cpelbl K BUAY YPAaBHEHHIl
JISl AUDJIEKTPHKA;

e 3ammcaTh ypaBHeHHUs MakcBesia B KOMIUIEKCHOH (opme.

33. | Cpena cuutaercs Uae€albHBIM IPOBOIHUKOM €CIIN OIIK-1.V.1
® ¢e y/elbHas 3JEKTPUYECKas MPOBOJAUMOCTb CTPEMUTCS K €IUHULIC
(7, >1);
® ¢e yJeNbHas 3JIEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K HYJIIO
(7,—0);
e ee yleJbHas dJIEeKTpUUYecKasi NPOBOAUMOCTb CTPEMHUTCS K
0eCKOHeYHOCTH (Y, —> ©).
34. | Cpena cuurtaercs UACaIbHBIM ITUAJIEKTPUKOM €CIIH OIIK-1.V.1
e ce yJeNbHas AJIEKTpUIecKasi MPOBOJUMOCTb CTPEMHUTCS K €TUHUIIE
(7, =>1);
e ee yleJbHas JIeKTPHYECKAs IPOBOIMMOCTb CTPEMHUTCH K
Hyo (y, —>0);
® ce yJeNbHas 3JIEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K
OECKOHEYHOCTH (7, —> ©).
35. | Ecnu B paccMmatpuBaemMoii cpejie Ha 3aJJaHHOM 4acTOTE TOKU CMEIICHUS OIIK-1.3.1
npeo0aagaroT HaJl TOKaMU TIPOBOJUMOCTH, TO CPE/Ia CUUTACTCS
® IMIJIEKTPHYECKOM;
® [IPOBOJALLIEH;
® TIOJTYNPOBOJSIICH.
36. | Ecnu B paccmarpuBaemoii cpejie Ha 3aJJaHHOM YacTOTE TOKH OIIK-1.3.1
MIPOBOAMMOCTH MpeoOIaaat0T HaJl TOKAMH CMEIICHUS, TO Cpe/ia CYMTACTCS
® JIUDJIEKTPUYECKOU;
® NpPOBOASILICH;
e  [OJIYHIPOBOISALIECH.
37. | Ecnu B paccMaTpuBaeMou cpejie Ha 3aJJaHHOM YaCTOTE TOKH CMENIECHUS OIIK-1.3.1
COM3MEPHUMBI 10 BEJIMYMHE C TOKAMU MTPOBOJIUMOCTH, TO Cpea CUUTAETCA
® JIUBJIEKTPUYECKOU;
® [POBOJAIIEH;
® [OJYNPOBOASIIEN.
38. | B cooTBeTCTBUH C TEOPEMOW €TUHCTBEHHOCTHU OIIK-1.3.1

e IIpH 32JaHHBIX HAYAJIBHBIX U TPAHUYHBIX YCIOBHAX HE MOKET
OBITH ABYX Pa3HbIX pelleHHil ypABHEHUH 3JICKTPOMATHUTHOI O
10JI4;

® [IpU 33JaHHBIX HaYaJIbHBIX U TPAHUYHBIX YCIOBHX, & TAKKE IPU
3aJJaHHOM PacCHpeeIICHUU U OAHOBPEMEHHOM JCHCTBUH
MCTOYHUKOB TI0JIsI, TOJTHOE T0JIe OYAET ONpPeeNAThCS BEKTOPHOM
CYMMOH BCEX UCTOYHUKOB IOJIS;

® MAarHWTHBIE CUJIOBBIE JINHUU BCET/A CLIETUIEHBI C TIOJHBIM TOKOM,
KOTOPBIH SIBJIAETCSI CYMMOH TOKOB ITIPOBOJMMOCTH U TOKOB
CMEILICHHUS.




39. | MaruutHoe noJje co3aeTcs OIIK-1.3.1
® KaK TOKaMM NIPOBOAMMOCTH, TAK U TOKAMH,
onpee s IOIMMHUCH H3MEHEHHEM JIEKTPHYeCKOro 1noJjs Bo
BpPeMeHH;
®  HEMNOJBUXHBIMM IEKTPUUECKUMHU 3apsiIaMu;
®  HENOJBMXHBIMM NIEKTPHUUECKUMHU 3aPsAaMU M TOKAMH.
40. | Beskoe n3MeHEeHUEe MarHUTHOTO 10JIE BO BPEMEHU HE3aBHCUMO OT OIIK-1.3.1
[apaMeTpPOB CpeJibl BBI3bIBAET MOSBICHNE
® BHXPEBOI0 YJIEKTPHYECKOI0 MOJIf;
® TIOTEHUHUAIBHOIO 3JIEKTPUUECKOIO MOJIS;
® CTAMOHAPHOI'O 3JEKTPOMATrHUTHOIO MOJIS.
41. | B cootetcTBUH ¢ 3-M ypaBHeHHeM Makcsenna divD = p notok ektopa | OIK-1.V.1
JIEKTPUUYECKOTrO cMeleHHst D dyepe3 3aMKHYTYIO TOBEPXHOCTh S paBeH
e CcyMMe 3apsiioB, HMEIOIIUXCHA B 00beMe V), 3aK/II04eHHOM
BHYTPH YKa3aHHOI MOBEPXHOCTH;
® CyMMe€ IIOBEPXHOCTHBIX 3aps/10B, PACIIOJIOKEHHBIX HA YKa3aHHOU
MIOBEPXHOCTH;
® HYIIO.
42. | B cooTBercTBHM ¢ 4-M ypaBHEHHEM MakcBellia IOTOK BEKTOpa OIIK-1.3.1
MarHuTHOM MHIYKIMHU B yepe3 3aMKHYTYI0 IIOBEPXHOCTh S paBeH
* HYJIIO;
e 0OECKOHCYHOCTH,
® ONpEeNseTCs YaCTHOM MPOU3BOIHOM IO BPEMEHM OT BEKTOpa
HaNpsHKEHHOCTU MarHUTHOTO MOJIS.
43. | 4-¢ ypaBHenue Makcsenna §§d§ =0 B uHTErpanbHOU opme OIK-1.3.1
N
NPEJCTaBIsAET CO00i
® MaTeMaTUYECKOE BbIPAKEHUE MPUHIHUIIA CYIEPIO3ULINY;
® MaTeMaTU4YeCKOe BBIPAKEHHE MPUHIUIA HENPEPHIBHOCTH
MIOCTOSIHHOTO TOKa;
¢ MaTeMaTH4ecKoOe BbIpakeHHe NPUHIMIIA HeNPepPbIBHOCTH
MATHUTHOTO MOTOKA.
44. | HenpepblBHOCTh CHJIOBBIX JTUHUN MOCTOSTHHOTO MAarHUTHOTO TTOJISt OIIK-1.3.1
000CHOBBIBAIOT UCXOISI U3
® [IOSBJIEHUS] BUXPEBOI'O 3JIEKTPUUYECKOT0 MO IPU U3MEHEHHUHU BO
BPEMEHU MarHUTHOTO I0JIS;
® OTCYTCTBHS B IPHPOJie MATHUTHBIX 3apPsi/I0B;
e [PUHLHUIA HENPEPHIBHOCTH IMOCTOSHHOTO TOKA.
45. | Ilepexon B ypaBHeHUsIX MakcBellia K KOMIUIEKCHBIM BekTopaM Bo3MoxkeH | OIIK-1.3.1
MIOTOMY YTO 3TH YpPaBHEHHUSI SABIISIOTCS
¢ JIMHEHHBIMH;
® OJHOPOJHBIMU;
® HEOJHOPOJHBIMHU.
46. OIIK-1.3.1

[ToTox BekTOpa [loiTHra ﬂfﬁ k’g YHCIIEHHO PaBEH
N
®¢ MOIIHOCTH, KOTOPasi B 3aBUCHMOCTH OT 3HAKa MHTerpaJia Judo
BXOJHUT (« - »), 1M00 BBIXOAUT (« + ») 32 paccMaTpUBaeMbli
00bem;
® KOJINYECTBY IHEPTUH, IEPEHOCUMON 3IEKTPOMArHUTHBIMU
BOJIHAMH 32 €MHMILY BPEMEHH Yepe3 €AMHUYHYIO IUIOMIAJIKY,




PacroJIOKEHHYIO EPIEHAUKYJIISPHO K HAIIPABJICHUIO
pacnpoCcTpaHeHHsI AEKTPOMArHUTHON SHEPrUM.

47. | O6001IeHHOe HEOHOPOIHOE BEKTOPHOE BOJIHOBOE ypaBHeHHe niepexoaut | OIMK-1.3.1
B BOJTHOBOE ypaBHeHHe [lanmamOepa ecnu
e yaeJbHAas JIEKTPUUYECKasi NPOBOAUMOCTb CpPeAbl, Iie
Ha0.1101a€TCA YJIEKTPOMArHUTHOE 10J1e, paBHa HyJI0 (7, =0);
e B o0nacTy, rae paccMaTpUBaeTCs FIEKTPOMArHUTHOE T0JIE,
OTCYTCTBYIOT 3apsiibl U TOKU;
® cpena, rie pacCMaTPUBAETCS SJEKTPOMArHUTHOE T0JI€, SBIISIETCS
MIPOBOJIAIIEH U B HEH OTCYTCTBYIOT CTOPOHHHE 3apsiibl U TOKHU.
48. | Ecnu B mpouecce paguonepesay TOK B EPEIA0IIe aHTEHHE PaBEH OIIK-1.3.1
TOKY, TPOTEKAIOIIEMY B IPUEMHOM aHTEHHE, TO B COOTBETCTBHH C
TEOPEMOI B3aUMHOCTH
® [IPOCTPAHCTBO MEXAY JBYMS aHTEHHAMH COJEP>KUT HETMHEUHbIE
3JIEMEHTHI,
® [IPOCTPAHCTBO MEXAY dTUMHU JBYMSI aHTEHHAMH COIECPIKUT
AQHU30TPOIIHbBIE AIEMEHTHI;
e paBHbIMHU ABJAAIOTCA J/IC, HaBeleHHbIE YKA3AaHHBIMH TOKAMU
B COOTBETCTBYIOIIUX AHTEHHAX;
® COHaNpPaBJICHHBIMU SBIISIIOTCSA BEKTOPHI [loiiTrHra,
XapaKTepU3yIOIINE AIEKTPOMArHUTHBIC TIOJIsA, BO30YKIaeMble
STUMHU aHTEHHAMH.
49. | BBeneHue BEKTOPHOTO U CKAJSIPHOTO AJIEKTPOINHAMUYECKUX OIIK-1.3.1
MMOTEHI[MAJIOB MO3BOJISIET
® CJeNnaTh CUCTEMY YPaBHEHUMN 3JIE€KTPOMArHUTHOTO OIS
CUMMETPUYHON;
® [IPUBECTH YPABHEHUS OIS ISl OJIYIIPOBOIAILEH U TPOBOISIIEH
Cpell K BUAY YPaBHEHUH ISl TUAJIEKTPUKA;
® VIPOCTUTH BEKTOPHbIC BOJHOBbIC YPABHEHUSI TAKHM 00pa3om,
YTO B MX PABBIX YaCTAX HAXOAATCH HEMOCPEACTBEHHO
B030y:k1a101Me (PYHKIUH B BH/1e CTOPOHHUX IUIOTHOCTEH
3apsia U TOKa, a He uX Au(depeHunanbubie 3ppexTol (grad
WIH rot).
50. | BBeagenue B BEKTOpHbBIEC BOJHOBBIE YpaBHEHUA BekTopa ['epra gaer OIIK-1.3.1
BO3MOKHOCTh
® CJenaTh CUCTEMY YPaBHEHUN JIEKTPOMArHUTHOTO TTOJISI
CUMMETPUYHOM;
e CBeCTH ypaBHeHus1 MaKkcBeJIa JTUIIb K O/THOMY BEKTOPHOMY
BOJIHOBOMY YPABHEHUIO;
® TIPUBECTU yPABHEHUS OIS JIJIs1 TOJIYITPOBOIAIIEH U TTPOBOISAIIEH
Cpell K BUAY YPaBHEHUH ISl TUAJIEKTPUKA.
51. | 30Ha »DJIEMEHTApHOTO SJEKTPUYECKOro naumons, rtae Bemonusercs | OITK-1.3.1
COOTHOIIEHHE |kr|<< [ mnu 2 7r << ) Ha3bIBaeTCA
e BOJIHOBOM 30HOM;
e JlaJbHEM 30HOM;
e  OJMAKHeH 30HOIi.
52. | 30Ha DJIEMEHTAPHOTO SJEKTPUYECKOro maumons, rtae Bemonusercs | OITK-1.3.1

cCOOTHoILIeHHe |kr[>> [ wnu 2 7z >> ) Ha3bIBaeTCA
e KBA3UCTALMOHAPHOM 30HOMU;
e JajibHell 30HOM;




e QKHEN 30HOM.

53. | DneMeHTapHbIN JIEKTPUYECKUN AUTOJb CO3AET OIIK-1.3.1
e c(epUYECKYIO BOJIHY;
® IMIMHAPUYECKYIO BOJHY;
® UIOCKYIO 3JIEKTPOMAarHUTHYIO BOJIHY.

54. | [IpocTpancTBeHHAas JarpaMmma, OTpa)karolas 3aBucuMocTh | OTIK-1.3.1
COCTaBIISIIOLINX BEKTOPOB HAIMPSKEHHOCTEH AJIEKTPOMArHUTHOTO TIOJS
H o1 E,, CO3/1aBaeMOT0 SIEMEHTAPHBIM JIeKTPHUECKHM UIONEM, OT
HOJISIPHOTO yriaa 3 (MpH r = const) peicTaBIseT co00i

® TOPOMJ € HYJeBbIM BHYTPEHHUM IHAMETPOM, HEHTP KOTOPOIo
COBIIA/IA€T C CepPeIMHOM IUII0JIH;

e JIBE COIPHUKACAIOUIMECS OKPY>KHOCTH, PACIOJIOKEHHBIE OJHA HaJ
Opyrod, MpH 3TOM TOYKAa HMX COMNPHUKOCHOBEHHUS COBIAJAeT C
CEepEaVHON JUIIOJS;

e cdepy, IEHTP KOTOPOH COBMATAET C CEPEIMHOMN JUIOJISI.

55. CunoBble TMHUKA MAarHUTHOTO MOJIs, co3aaBaemMoro BeptukaibHbiM | OIIK-1.3.1
AJIEMEHTAPHBIM JIEKTPUUECKUM JIUIIOJIEM IPEICTABISIIOT COOOM

® KOHIICHTPHUYECKHE OKPY>KHOCTH, MapajuieibHble 3KBATOPUATbHON
IUIOCKOCTH C LIEHTPOM Ha OCH JIUIIONIS;

® KOHIIEHTPUYECKHE OKPYKHOCTH, NapajuleIbHble MEPUANOHATBHON
IJIOCKOCTH C LIEHTPOM Ha OCH JIUTIOJIS;

®¢ KOHLEHTpHYecKHe OKPY:KHOCTH, napajiesjbHble
MEPHIUOHAIBHON IJIOCKOCTH, PAaCHOJ0KEHHbIe 10 00eum
CTOPOHAM JHUIOJSI M  CONpHKacapmuecs B  TOYKe,
COBIAIAIOLIECH C CepPeIMHOM TUI0JIH.

56. | IIpocTpaHcTBeHHas JarpaMmma, OTpa)karolas 3aBucumocts | OIIK-1.3.1
COCTABINIAIONIEH BEKTOpa HANPSKEHHOCTH JJIeKTpHYecKoro moms £,
CO3/1aBaEMOI'0 3JIEMEHTAPHBIM JJIEKTPUYECKUM IUIOJIEM, OT MOJISIPHOIO
yria 3 (Ipu » = const) mpeacTaBiseT cooon

® TOpPOUJ C HYJIEBBIM BHYTPEHHUM JAMAMETPOM, ILIEHTP KOTOPOTO
COBIIAJACT C CEPEAUHOMN IUIIONS;

e JBe CONPHUKACAIOIINECH OKPYKHOCTH, PACHOJIOKEHHbIE OJHA
HAJl IPYroi, MpU 3TOM TOYKA UX CONPMKOCHOBEHHUSI COBNAaAaeT
¢ CepeIMHON TUIO0JISA;

e cdepy, IEHTP KOTOPOH COBMATAET C CEPEINHOMN JAUIMOJISI.

57. ITone »nemeHTapHOrO 3NEKTpUYecKOoro aunois orHocurensHo | OIIK-1.3.1
MIPOJOJIBLHON OCH UM (OTHOCUTEIBHO €r0 MOMEHTA) UMEET

e monepeunyto cTpykrypy (TEM);

® [ONePeYHO-MATHUTHYIO CTPYKTYPY (TM);

® [IONEPEYHO-IICKTPUUECKYIO CTpYKTYpYy (TE).

58. PaccrosHust oT ToukuM HaOmoneHHss 100 y4acTkoB BosHOBOH | OIIK-1.V.1
MOBEPXHOCTH, OOYCIIOBICHHBIX JIByMsl cOceIHUMHU 30Hamu @OpenHens,
OTIUYAIOTCS IPYT OT APYyra Ha BEITUYHHY

e )\ /4,rme A - IJIMHA BOJIHEI,

o A/2;

o A

59. ONeKTpOMarHUTHYI0 BOJHY C KpyroBod mnosspuzanueil moxsHo | OIIK-1.3.1

MOJIYYUTh OCPEJICTBOM CJIOKEHHSI IBYX B3aUMHO OPTOTOHAIbHBIX MIOCKO
MOJISIPU30BAHHBIX BOJH C OJMHAKOBOW uactotou. Ilpm 3TOM ycrmoBuem
MIOJIYYEHUs] TAKOW BOJIHBI SBJISIETCS




e pPAaBEHCTBO AMILIMTY/ ABYX B3aHMHO OPTOrOHAJBHBIX IJIOCKO
MOJISIPU30BAHHBIX BOJIH M cABHUI (a3 MeKIy HUMH, PABHbII
/2;

L] paBeHCTBO HyJIIO aMHJII/ITy,Z[BI 0I[HOI>'I N3 CKJIaAbIBACMBIX IIJIOCKO
HOJ'I?[pI/IBOBaHHI)IX BOJIH HC3aBUCHUMO OT CABUI'A (1)213 MC)KI[y HUMU,

e DPaBEHCTBO HYJIO AMILIMTYIbl OJHOW M3 CKJIAIBIBAEMBIX ILIOCKO
MOJISIPH30BAHHBIX BOJIH M CABHT (Da3 MKy HUMH, paBHbIH 70/2.

60. Meton reomerpuueckoil onTHKM HaxoauT mnpumeHenwe npu | OIIK-1.3.1
peLIeHUH CIENYIONIEH 3IeKTPOJMHAMUYECKOH 3a/1a41
e Ha  OTpa)keHHe  JJIEKTPOMATHHUTHBIX BOJH  HMJeaJTbHO
NMPOBOJAIIMMH TeJIAMH B OJTHOPOIHOI M30TPOIHOM cpeje;
e JubpakuMM HA  HPENATCTBUM, €CIM  PaAUyC  KPUBU3HBI
NPEMATCTBUS CPABHUM C JUIMHOW BOJIHBI;
® Ha OTPaXCHHUE AIIEKTPOMATHUTHBIX BOJH, €CIIM TOUKA HAOIIOICHHS
HaXoAUTCs BOJIM3HM FeOMETPUUECKOM MPaHMIIbI TyYKa JTydeH.
61. Ecnun nipu pemienun snexTpoarHaMmuueckoi 3agaum Boinonnsercs | OINK-1.VY.1
cootHormeHue /A << 1 (I — xapakTepHbIii pa3Mep 00JaCTH MPOCTPAHCTBA
V, rne paccMaTpuUBaeTCsl 3JEKTPOMAarHUTHOE MOJe; A - JUIMHA BOJHBI), TO
00JIaCTh PACHOJI0KEHUSI TPAHUYHOW MOBEPXHOCTU B AIIEKTPOMArHUTHOM
T10JI€ SIBJISAETCS
® PE30HAHCHOW;
® KBa3UOINTHYECKOIL;
¢ KBa3UCTAUMOHAPHOM.
62. Ecnu nipu pemiennn snextpoarHaMmuueckoi 3agauu BeinmonHseTcs | OIMK-1.Y.1
cooTHoteHue /A >> 1 (I — xapakTepHbIil pazMep 00JIacCTH MPOCTPAHCTBA
V, TIe paccMaTpuBaeTCs 3JIEKTPOMArHUTHOE MOJIE; A - UIMHA BOJHBI), TO
00JIacCTh PACHOJIOKEHUSI TPAHUYHOW MOBEPXHOCTH B AIIEKTPOMArHUTHOM
T0JI€ SIBJISETCS
® DPE30HAHCHO;
® KBa3HONTHYECKOIi;
® KBAa3WCTAILMOHAPHOI.
63. Ecnn npu pemieHnn snekTpoauHaMuueckoi 3agaun BeimonHsercsa | OIIK-1.V.1
cooTHommenue /A ~ 1 (I — XxapakTepHbIi pa3Mep 00JIacTH MPOCTpaHCcTBa V),
I7le pacCMaTpUBAETCsl AJIEKTPOMArHUTHOE IOJe; A - JUIMHA BOJIHBI), TO
00J1acTh PacHOI0KEHUsI T'PAaHUYHONW MOBEPXHOCTU B 3JIEKTPOMArHUTHOM
T0JIE SIBISIETCS
® PEe30HAHCHOM;
® KBa3HOINTHYECKOIL;
® KBA3WCTAI[MOHAPHOII.
64. Jnsg  pemeHus AJIEKTPOAMHAMUYECKUX 3anad B pe3oHaHcHoil | OIIK-1.3.1
00JacT He0OXOAMMO TPUMEHSATH
® CTpOrHe MeTO/AblI PellleHHUs;
e pHUOIMKEHHBIE METO/Ibl PELICHHUS;
® BO3MOXHO TPHUMEHEHHE KaK CTPOTMX, TaK U TNPUOIIKEHHBIX
METOJIOB.
65. g pemeHus SIIEKTPOAMHAMUYECKUX 3anad B pe3oHaHcHoil | OIIK-1.3.1

00racTi He0OXOAUMO MPHUMEHSTh
® CTpOrue MeTO/AbI PeLIeHHSI;
® METOJ Fe€OMETPHYCCKON ONTHUKH;
®  METOJ BOJHOBO# ONITHKHY;




® METOJ KBa3UCTAaTHMYECKUX MPUOIMKEHUI.

66. s perienust 3JIeKTpOAMHAMHYECKUX 3a1a4 B kBazucTanuonapuon | OINK-1.3.1
001acTH He0OXOAUMO MPUMEHSTh
® CTpOTHE METOMBI PEIICHHS;
® METOJ reOMETPUYECKOM ONTUKH;
e METOJ BOJIHOBOM OIITHUKH;
® MeTOJ KBa3UCTATUYECKUX NMPUOJIHIKEHUH.
67. s pemieHust 3I€KTpOJMHAMUYECKUX 3a1ad B kBasuonrtuyeckoil | OIIK-1.3.1
o0JacT He0OXOAMMO TPUMEHSATH
® CTpPOTHE METOJbI PEIICHUS;
® MeTo/ BOJIHOBOW ONTHKM;
® METOJ KBa3HCTATUYECKUX MPUOIMKSHUI.
68. B ocHOBe MeTo/1a KBa3UCTATUUECKUX MPUOIMKEHHUH JIexKaT OIIK-1.3.1
® MeTOAbl JIEKTPOCTATUKM W MATHMTOCTATHKH, MNPH ITOM
BOJIHOBbIE YPaBHEHUs 3JIEKTPOMATHUTHOT 0 noJist
BbIpOkAal0TCA B ypaBHeHus Jlamiaca u Ilyaccona;
® TpEACTaBICHHE O JIOKAJIbHOM XapaKTepe paclpoCTpPaHEHUs,
OTpaXEHUS W TNPEJIOMJICHUS CBEeTa, KOrja IIy4YOK CBeTa
MPEJICTaBIsIeTCS] B BUIE COBOKYMHOCTH CKOJb YTOJHO TOHKHX
MIy4YKOB JIy4el, pacpOCTpaHSIOIIUXCS HE3aBUCUMO JPYT OT ApyTa
(BeMYMHA TIOTOKA DSHEPIMH B PAJIMUYHBIX CEUYCHUSAX JIyda
MTOCTOSIHHA);
e npuHiuI [ 'tolirenca-Openens.
69. B ocHOBE MeTO1a TEOMETPUYECKOM ONTHKHU JIEkKAT OIIK-1.3.1
® METOJbI AIIEKTPOCTATUKU U MATHUTOCTATUKHU, MPU 3TOM BOJTHOBBIE
YpaBHEHUS 3JIEKTPOMArHUTHOTO TOJISl BBIPOXKIAIOTCS B YpaBHEHUS
Jlannmaca u Ilyaccona;
® IpeACTaBJeHHEe O JIOKAJIBHOM XapakKTepe PaclHpoCTPAHEHHS,
OTpa:keHUs] W TIpeJIOMJIeHHs] CBeTa, KOrga IYy4YOoK CBeTa
NnpeacTaBjsieTcss B BHjAe COBOKYNHOCTH CKOJIb YTOJIHO TOHKHX
NYYKOB JIy4eil, pacnpoCTPAHSIOIIUXCS HE3aBHCUMO APYr OT
Apyra (BeJMYMHA NMOTOKA HEPrMUd B Pa3IUYHBIX CEYEeHHSX
JIy4a IOCTOSIHHA);
e npuHiun ['toiirenca-Openens.
70. B ocHOBe MeTo/1a BOJIHOBOM ((hHU3MUECKOI) ONTHKY JIekKAT OIIK-1.3.1
® METOAbI NEKTPOCTATUKU U MATHUTOCTATUKU, IPU 3TOM BOJIHOBBIC
YPaBHEHHUSI AJIEKTPOMATHUTHOTO TOJISl BBIPOXKAAIOTCS B ypaBHEHUS
Jlamnaca u IlyaccoHa;
® T[pPEACTAaBICHHE O JIOKAJIBHOM XapaKTepe paclpOCTPAHEHUS,
OTpaXEHHUS U TMPEIOMJIEHUS CBeTa, KOrja IIy4oK CBeTa
MPEACTABISIETCS B BHUIE COBOKYIMHOCTH CKOJb YTOAHO TOHKHX
MIy4YKOB JIy4ei, paclpOCTPaHIIOMINXCS HE3aBUCUMO JIPYT OT Jpyra
(BeIMYMHA TIOTOKA DSHEPIMM B PANIMUHBIX CEUYCHHUSAX JIyya
MTOCTOSIHHA);
e mnpuHumn I'viirenca-Ppenesis.
71. Jlaer  BO3MOXKHOCTH  yuecTb  siBieHue  jau¢ppakmuu B | OIIK-1.3.1
KBa3MONTUYECKOM 061acTi
® METOJ reOMETPHUYECKOM ONTUKY;
e METO/ BOJIHOBOM ONTHKH,
® METOJ KBa3UCTAaTUYECKHUX MPUOIIKEHUH.
72. He mo3Bonsier yuects siBnenue audpaknuu B kBazuontudeckon | OITK-1.3.1




oOnactu
® METOJ reoMeTPUYECKOil ONTHKH;
®  METOJ BOJIHOBOM OITHKH;
® METOA, OCHOBAaHHBIM HAa  HUCIOJB30BAHUU  (HOPMYIIBI
Kupxroda.

73. da3a konebGaHMsl, BEI3IBAEMOT0 yYaCTKOM BOJIHOBOM noBepxHocTH | OIIK-1.V.1
Sn (n-s1 3oma ®peHens) ommyaeTcs OT (a3bl KoJieOaHWS, BBI3BAHHOTO
COCEIHUM YYaCTKOM BOJHOBOM MOBEPXHOCTHU Su+/ (WU Sn-1) HA

o T
o T/2;
e 2m.

74. KommuiekcHslit KO3 PUIUEHT pacnpoctpanenus | OIIK-1.3.1
JIEKTPOMarHUTHOM  BOJHBI  (KOMIUIEKCHOE  BOJHOBOE  YHCJIIO)
onpezaensercs

* napaMeTpaMHM Cpelbl PacPOCTPAHEHHS,

e HavyaJbHOU (a30il KoeOaHus;

¢ MIHOBCHHbIM 3HAQYEHHEM aMIUIUTYJbl HAIPSKEHHOCTH
IEKTPUUYECKOTO MOJIsI BOJHBI.

75. Koadpduiment pacmnpoctpaneHust diiekrpomarauTHo  BoiHBI | OITK-1.3.1

(BOJIHOBOE 4MCJI0) 3aBHCUT OT
® NapaMeTpPOB Cpelbl PaCIPOCTPAHEHHS,
e HavYaJIbHOU (a3bl KOJICOAHNUS;
® CpEIHEro 3a nepuoj 3HaueHus: Bekropa [loiTuHra.

76. DneMeHTapHbI BJIEKTpUYECKH Jumnonb mnpenactasiaser coboit | OIIK-1.V.1
IIPOBOJI, MO KOTOPOMY IPOTEKAET 3JIEKTpuueckuil Tok. IIpu saTom mmnHa
IpoBOJIA

o [>>);
o [x);
o /<< A (A-nATHHA BOJHBI),
TaKk Kak IpU BBIIOJIHEHUU ATOIO YCIOBUS BO BCEX CEUEHUSX
IIPOBOJIa B JIaHHBIH MOMEHT BPEMEHHU ¢ = const NIPOTEKaeT OAMHAKOBBIN
TOK.
77. CKOpOoCTh pacnpoCTpaHEHUsI AJIEKTPOMAarHuTHOM BoJHBI B cpexae | OIIK-1.3.1
olpezaensercs
® 3JIeKTPOMATHUTHBIMHU napaMeTpaMu cpeabl
pacnpocTpaHeHHus;
e CpeIHMM 3a epuo]| 3HaueHueM Bektopa [loiiTunra;
¢ MIHOBEHHbIM 3HAQU€HUEM aMIUIUTYJbl HAIPSHKEHHOCTH
ANEKTPUYECKOTO T0JIsI BOJIHBI.
78. CKopocTh pacpoCTpaHEHHs 3JIEKTPOMarHUTHOHM BoJIHBI B BakyyMe | OIIK-1.3.1
ornpezaensercs
® 3JIeKTPOMATHUTHBIMH NOCTOSIHHBIMM;
® CpeIHUM 3a Iepuoj] 3HaueHueM Bektopa [loiTrHra;
¢ MIHOBEHHbIM 3HAQUEHUEM aMIUIUTYJbl HAIPSHKEHHOCTH
EKTPUYECKOTO TOJISI BOJIHBI.
79. OIIK-1.3.1

DJIEKTPOMArHuTHAasl BOJHA, Y KOTOPOH HEM3MEHHBIN MO BEIMYUHE
BEKTOP HANPSUKEHHOCTH  DJIEKTPUYECKOro moisi E, PaBHOMEPHO
Bpalasch, B UKCUPOBAHHON TOYKE MPOCTPAHCTBA C TEUYCHHEM BPEMEHU
OMMCBIBAET OKPYKHOCTh, HA3bIBAETCSI BOJTHOMU €

® DHUIMNTUYECKOW MOJIIPU3ALIUEH;




e JIMHEWHOMU NOJISPU3ALIUCH;
e KpPYIOBOH IOJIAPH3ALMEH.

80. DJNIeKTpOMarHuTHasi BOJHA, y KOTOopoil BooOpaxkaemsbrii koner | OIIK-1.3.1
BEKTOpa HANPSKEHHOCTH JIEKTPHUECKOro mons E B (DMKCHPOBAHHOM
TOYKE MPOCTPAHCTBA C TEUEHUEM BPEMEHHM IIEPEMEIIAETCS BIOJIb OTpE3Ka
IIPSIMOM, COBEpIIAs BO3BPATHO-IIOCTYIATEIBHOE JIBH)KEHUE, HA3bIBACTCS
BOJIHOM ¢

® DUIMNTUYECKOHN NOJIIpU3ALUEH;
® JIMHEHHOW MoJIsipU3anueit;
® KpYroBOM MOJSIPU3AIUECH.

81. Ecin wumeer MecTo »ieKTpoMarHuTHas BojHa ¢ Kpyrosoi | OIIK-1.V.1
oJIIpU3anued, TO JUId 3aJaHHOTO MOMEHTA BpPEMEHM ¢ = const
paclpeneleHne  HANPSHKEHHOCTH — dJIeKTpHUeckoro mons E B
HaIPABJICHUU PACIPOCTPAHEHUSI BOJIHBI IIPEACTABIISIETCA

® DUIMNTUYECKOU CIUPAIIBIO;
e KpYIoBOii CIHPAJIbIO;
® TapMOHUYECKUM 3aKOHOM.

82. Ecin umeer mecTo snekTpoMarHuTHas BoiHa ¢ aumntudeckor | OIIK-1.V.1
noJjsipu3auuend, TO JUIsl 33aJaHHOTO MOMEHTa BpPEMEHM [ = const
paclpeneleHne  HANPSHKEHHOCTH — dJIEKTpHUeckoro mons E = B
HaIPaBJICHUU PACIPOCTPAHEHUS BOIHBI IPEACTABIISIETCA

® UINNTHYECKOH CIUPAJIBIO;
® KPYrOBOH CIUPAJIBIO;
® TapMOHUYECKUM 3aKOHOM.

83. Ecnu wumeer MecTo »iiekTpomarHuTHas BojHa ¢ JuHeiHo# | OIIK-1.Y.1
noJsIpU3anuen, TO Uil 3aJaHHOTO MOMEHTa BpEMEHM ¢ = const
paclpefeleHHe  HANPSHKEHHOCTH — dJIEKTpHUeckoro mois E B
HAIPABJICHUU PACIIPOCTPAHEHUS BOIHBI IPEACTABIISCTCA

® DJUINNTUYECKOU CIIUPAIIBIO;
e KpyrOBOH CIIMPaJIbIO;
¢ TapMOHHYECKHM 3aKOHOM.

84. [ToBepxHOCTB, BO BCEX TOUKAX KOTOPOW BeKTOpHI HanpsbkeHHocter | OINK-1.3.1

3JIEKTPOMArHUTHOT'O TOJISL UMEET OJIHY U Ty ke (a3y Ha3bIBAETCS
e (azoBeIM HPOHTOM,
¢ BOJIHOBOH MOBEPXHOCTLIO;
® TIOBEPXHOCTHIO PABHbIX aMIUIUTY/.

85. [ToBepXxHOCTH, BO BCEX TOUKAX KOTOPOM BeKTOpHI HanpsbkeHHocTed | OITK-1.3.1

AJIEKTPOMArHUTHOTO TIOJIL UMEET OJIHY U TY ke (a3y Ha3bIBAETCS
e (azoBeIM (HPOHTOM,
® IMOBEPXHOCTHIO PaBHBbIX (a3;
® TIOBEPXHOCTBIO PABHBIX aMIUIUTY/.

86. Ecnmu moBepxHoctd paBHbIX ¢a3 u  paBHbIX ammuatyn | OIIK-1.3.1
JJIEKTPOMAarHUTHOW BOJIHBI SIBJISIFOTCS IUNIOCKOCTSIMU U MApaJUIeIbHbI IPYT
IpyTy, TO TaKas 3JIEKTPOMAarHUTHAsI BOJIHA Ha3bIBAETCs

® [JIOCKOW HEOJHOPOAHOM BOJHOM;
® I[UJIOCKO IMOJISPU30BAHHOW BOJIHOW;
® [LJIOCKOI OTHOPOJAHOI BOJIHOM.
87. Ecnmu noBepxHoctd paBHbIX ¢a3 u  paBHbIX ammutyn | OIIK-1.3.1

BJ'IeKTpOMaFHI/ITHOﬁ BOJIHBI SABJIAIOTCA IIJIOCKOCTSMU W IIPU 3TOM HE
napajuiCJIbHbl  Opyr’ JOpyry, TO TakKad J3JICKTPOMArHUTHAs  BOJIHA




Ha3bIBACTCS
® ILIOCKOI HEOJTHOPOJAHOI BOJIHO;
® UIOCKO MOJISIPU30BAHHOM BOJIHOM;
® [UJIOCKOW OJHOPOJHOW BOJIHOW.

88. DneMeHTapHbIN TOYEYHBIN U3ITy4yaTenb uznyyaet | OIIK-1.3.1

ANEKTPOMArHUTHYIO BOJHY, 00181201y 0
e c(epuyeckoil BOJHOBOI NOBEPXHOCTHIO;
® [WIMHIPUYECKON BOJTHOBOM ITOBEPXHOCTHIO;
® [JIOCKOW BOJIHOBOW MOBEPXHOCTBIO.

89. KoMruiekcHbIi BEKTOPHBIN 3JIEKTPOAMHAMUYECKUN MOTEHIIUAT Zs , OIK-1.3.1
XapaKTEPHUIYIOUIUHN TI0JI€ SJIEMEHTAPHOTO JIEKTPUUECKOTO JTATIOJS

e mapaJjuiesieH NPOAO0JbHOH OCH AUMOJS (3JIEKTPUYECKOMY
MOMEHTY JMII0JIf1);

® EPIECHAMUKYJISPEH FIEKTPUUECKOMY MOMEHTY JUIOJIS;

® COBIAJACT C HampasieHueM Bekropa [lolTuHra.

90. N3nydyenne  smeKTpoMarHuTHOM — sHeprur  BepTuKaibHbIM | OIIK-1.3.1

3JIEMEHTAPHBIM 3JEKTPUUECKUM JTUTIOJIEM
® TIPOUCXOJUT B MEPUINOHAIHHOM HAINPABIICHUU;
® KOHIEHTPUPYETCS BOJM3M HKBATOPHUAIBHOM  IUIOCKOCTH
3JI€MEHTAPHOIO 3JEKTPUUYECKOTO JUIIOJIS;
® MPOMCXOAUT B PAAMAJIbHOM HANIPABJICHUMN.

91. [Tone, co3maBaemoe 3JIeMEHTApHBIM AnekTpudeckuM aumnosniem B | OIMK-1.VY.1
ONMMKHEW 30He, ompeneNsieTcs CIeIyIONMMH COCTABISIONIMMU BEKTOPOB
ANEKTPOMAarHUTHOTO 1oJis (B chepruuecKoi cucTeMe KOOpAHHAT)

® MepUAHOHAJIBHOMI Ea " paauaabLHOI Er
COCTABJIAIOIIUMHU BEKTOpa HANPSAKEHHOCTH
3IEKTPHYECKOTr0 TOJs, a TaKKe cocTapBisiomeii v
HANPSAKEHHOCTH MATHUTHOTO T0JIS;

. Ern H -

. Et9 uH o

92. [lone, co3maBaemMoe 3JIeMEHTAPHBIM AnekTpudyeckuM aumnosnem B | OIIK-1.VY.1
NanbHEN 30HE, OMPENENseTCsl CICAYIONMMU COCTaBIISIIOIIMMU BEKTOPOB
ANEKTPOMArHUTHOTO MO (B chepruecKoit cucreMe KOOpAHAT)

® MEpUIMOHAIBHOMN Eg U paadalibHOU Er COCTaBIAIOINMHA
BEKTOpPA HAIPSKEHHOCTH 3JIEKTPUYECKOTO TOJIA, a TAKXKE
cocrasisomeii H , HAIPSDKEHHOCTH MarHUTHOTO OIS
e E uH,
e E, m H , (IPaBUILHBII OTBET!).
93. HopmupoBannas JarpaMmma HaIIPaBJIECHHOCTHU (IH) | OIIK-1.3.1

BEPTUKAJIBHOTO  JJIEMEHTAPHOTO  DJJEKTPUYECKOTO  IHIONS 110
HANpsDKEHHOCTH TOJIS B JalbHEH 30HE OIMMCHIBACTCS  CICAYIOIICH
(GYHKIIMOHATTLHON 3aBUCHMOCTBIO

e sin 9,

e cos 9,

o sin’9.




94.

Hopmuposannas auarpamma HaIIPaBJIECHHOCTH (AH)
BEPTUKAJIBHOIO 3JIEMEHTAPHOI0 3JEKTPUUYECKOTO TUMOJSI IO MOLIHOCTH B
JNalbHEH  30HE  OIHCHIBAECTCS crenyomet  QyHKIHOHAIBHOU
3aBHCUMOCTBIO

o gsinY;
o cos 9,
o sin*9.

OIIK-1.3.1

95.

OTHo1IeHNE HAIPsS’KCHHOCTU QJICKTPHUYICECKOTO IOJIA E ,

CO31aBacMoOro JUIIOJEM, K HAIPSKCHHOCTH MArHuTHOI'O I10JIS H =nHe
3aBHUCUT oT KOOpAuHaT TOYKH H&6J’IIOI[€HI/I$I u HCTOYHUKA

BHGKTPOMaFHHTHOﬁ BOJIHBI W PAaBHO MOCTOSIHHON BEIIMUHMHE

KOTOpast OMpEIeNseTcs] 3JMEKTPOMArHUTHBIMU TapaMeTpaMu cpenbl. JTa
BEJINYMHA Ha3bIBACTCS
® CKOPOCTBIO 3JICKTPOMAarHMUTHOW BOJIHBI,
¢ BOJIHOBBIM CONPOTHBJICHHEM;
e KOO(PPHUIMEHTOM  pacCIpPOCTPAaHEHHUS  DICKTPOMATHUTHOM
BOJIHBI.

OIIK-1.V.1

96.

BoJiHOBOE CONPOTHBIIEHUE CPEBI ONPEIEIAECTCS UCKIFOYUTEIBHO
® MIHOBEHHBIMU 3HAYEHUSMH BEKTOpOB £ u H ;
® CKOpPOCTBIO PacCIpOCTPaHEHHUsI JIEKTPOMArHUTHOM BOJIHBI;

® 3J1eKTPOMATHUTHBIMHU napaMeTpaMu cpeabl
pacnpocTpaAHEHMSI.

OIIK-1.3.1

97.

BonHoBo€E conpoTuBiIeHNE BO3yXa (BaKyyMa) COCTaBIISET
o 120 x;
e 60m;
e 270 m.

OIIK-1.V.1

98.

JIMMHOW BJEKTPOMArHUTHOM BOJHBI HA3bIBAETCA PACCTOSIHUE,
KOTOpO€ BOJIHA MMPOXOJUT 3a IEPUOJ BPEMEHH, PABHBIM
e 7/2 (T — nepuop 3IEKTPOMAarHUTHOTO KOJICOaHMUs);
o T,
o 2T.

OIIK-1.V.1

99.

OTHollIEHHE TUJIOTHOCTH TIOTOKAa MOIIHOCTH, CO3JaBaeMOro
peanbHONH aHTEHHOHW B paccMaTpUBaeMOM HampamieHuu (3, @) mpH
YCJIOBUH 7 = const (r - PaCCTOSIHHE JI0 TOYKH HAOJIOIEHUS) K TUIOTHOCTH
MOTOKA MOIIHOCTH, CO3[aBa€MOT0 HEHAINPABICHHBIM H30TPOITHBIM
W3JIy4yaresieM, MpU OJHOM W TOW K€ MOABOAMMOM K HHMM MOIIHOCTH
HA3BIBACTCS

e JMarpaMMOH HalPaBJICHHOCTH;
¢ K03 (PUIHEHTOM HANIPABJIEHHOIO 1elCTBUSI AHTEHHBI;
e K02 OUIMEHTOM YCUIICHUS aHTCHHBI.

OIIK-1.3.1

100.

MaxkcumanbHas BennunHa KHJI (koadduimenta HampaBaeHHOTO
JCHCTBHS) SJICMEHTAPHOTO JICKTPHUYECKOTO JHIIOISI, ITOJTydaeMast pu 3 =
/2, COCTaBJICT

e 15
e 1,0;
e 20.

OIIK-1.V.1

101.

MOHIHOCTI), n3jay4dacmas BCPTUKAJIbHBIM OJICMCHTApHBIM
QJICKTPUYCCKUM JHUIIOJIEM

OIIK-1.V.1




e mnpsiMO NPONOPUHMOHAJIbHA KBaJIpaTty TOKa,
NPOTEKAIIEero Mo NPOBOAHMKY, W KBaJApaTy IJIHHBI
AUTOJS;

e 00paTHO MPOIMOPIIMOHANBHA KBaJIpaTy TOKA, MPOTEKAIOIIETO
10 POBOJHUKY, U KBaApaTy JUIUHBI TUTIONS;

®  3aBUCHT TOJIBKO OT JUTMHBI U31y4aeMOW BOJIHBI.

IIpumeuanue
1 Tun) 3amaHue KOMOWHUPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOIO OTBETA W3
YeThIpeX MPEATIOKEHHBIX U 000OCHOBAHUEM BHIOOpA CUMTAETCSI BEPHBIM, €CITU MPABUIBHO
yKka3zaHa nuppa W NPUBEACHBI KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TpU BBIOOpE
orBera. I[lomHOE coBmazeHHWE C BEpHBIM OTBETOM OIICHHMBaeTca | Oammom, HEBEPHBIN
OTBET WM ero oTcyTcTBUE — 0 6ayuIoB.
2 tun) 3agaHne KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJBKHUX BAPUAHTOB OTBETA W3
NPEUIOKEHHBIX W PA3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpPA CUYHTAETCS BEPHBIM, €CIU
MPAaBWJIBHO yKa3aHbl HU(PBI U MPUBEACHB KOHKPETHBIE apTYMEHTBI, UCIIOIb3yeMbIe MPU
BbIOOpE 0TBETOB. [loHOE coBmaseHne ¢ BEpHBIM OTBETOM OlieHUBaeTcs 1 OamioM, eciu
JIOTIYIIEHBI OUTMOKH UM OTBET OTCYTCTBYET — () GaoB.
3 tun) 3agaHue 3aKpHITOTO TUIA HA YCTAaHOBIEHUE COOTBETCTBHSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBUS (MO3MIMHM M3 OJHOTO CTOJOIlA BEPHO
COIIOCTABJICHBI C MO3UIMAMH Ipyroro croubia). [logHoe coBnageHne ¢ BEpHBIM OTBETOM
orieHuBaeTcs 1 6anmoM, HeBEpHBIN OTBET WIIM €r0 OTCYyTCTBUE — 0 OaJIToB
4 Ttumn) 3agaHue 3aKPBHITOrO THUIMA HA YCTAHOBIIEHHE IOCIEIOBATEIHHOCTH CUHUTAETCS
BEPHBIM, €CJIM PAaBWJIBLHO yKa3aHa BCs mocieaoBaTenbHOCTh tudp. [TonHoe coBnanenue
C BEpPHBIM OTBETOM OIIGHHWBaeTcs | OamioMm, eciau MOMyIICHBbl OIIMOKKA WJIH OTBET
oTcyTcTByeT — 0 6ayIoB.
5 Tum) 3agaHrie OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUUTACTCS BEPHBIM, €CIIH
OTBET COBMNAAAET C ATAJOHHBIM IO COJAEP)KAHUIO U ToJHOTEe. [IpaBUIBHBIA OTBET 3a
3aJaHue OlleHUBaeTcs B 3 Oaiuia, ecin JOMyIIeHa OJHA OMIMOKa \HETOYHOCTH \ OTBET
MpaBUIBHBIN, HO HE TONHBIA - 1 Oamn, ecnmm pomymieHo Oonee 1 ommOku \ OTBET
HeTpaBWIBHBIN \ OTBET OTCYTCTBYET — () OaIoB.
[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOMIMXCA 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0nwmie 19.

Ta6mmma 19 — [lepeyerb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmoTpeHo

10.4. Meroauueckue  MaTepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAypbl  OLCHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOMMX JTambl (OpMUPOBAHHS KOMIIETCHIIWH, COIEpKaTCsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyrOmMX MHOPALOK W HPOLEAYpPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallui 00yYaroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyHarOIINXCsl IO OCBOCHUIO JUCITUTITMHBI

11.1. Meronuyeckue ykKa3aHus M OOy4yarOUMXCSd IO OCBOCHHUIO JIEKIIMOHHOIO
MmaTepuara.

OcCHOBHOE Ha3HAYECHME JIEKIMOHHOIO Marepuanga — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe M sSCHOE M3JI0KeHHe ydyeOHoro Mmartepuana. Ha3zHaueHue COBpeMEHHOW JEKIHMH B
paMKax JUCHUIIJIMHBI HC B TOM, 4TOOBI MOJIYy4YHUTh BCHO I/IH(l)OpMaIII/IIO II0 TEME, a B OCBOCHUH
(GyHIAMEHTAJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOro IIO3HaHMSA, HOBEHIIMX




JTOCTHKEHUIN HAy4YHOH MBICIA. B y4eOHOM Tpoliecce JIEKIUsl BBIMOJHIET METOIOJIOTHICCKYIO,
OpraHU3aIMOHHYI0 U MH(pOpMAIMOHHYI0 (pyHKUIMHU. JIeKIus pacKphIBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00siacTh 3HaHUs, €€ TpoOJeMBbl, JaeT IEeIbHOE MPEJCTaBIEHUE O JUCIUILUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCIUIIITMHAMH.

IInanupyemele pe3yIbTAThl IPH OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOIO MaTEpHAaIa;

— TIOJyYeHHWE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWHA, YPOBCHb
KOTOPBIX OIpeAeTseTCs eEeBOM YCTAaHOBKOW K KaXK0M KOHKPETHOU TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaATEIEM;

— pa3BuTHE NPO(PECCHOHATBHO-ICIOBBIX  KAauecTB, JIIOOBH K  TpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTENIbHOM paboTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ WX Pa3BUTHUA Ha OJFKAMIIINE TOJIBI;

— Hay4HUThCS METOAMYECKHM 0O0pabaThiBaTh Marepuai (BBIACIATH TJIaBHBIE MBICITH H
MOJIOKEHHUSI, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh WX B  Pa3IMYHBIX
(bopMyIIHpOBKax);

—  TOJy4YeHHE TOYHOTO MMOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JlekIMOHHBIN ~MaTepuad MOXET COMPOBOXKAATHCS JEMOHCTpalMedl ClaiaoB U
UCIIOJIb30BAaHMEM Ppa3laTOYHOTO MaTrepuajia MPU TPOBEACHUM KOPOTKUX ITUCKyCcCHid 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCLUHUTUIHHE.

CTpyKTypa Opea0oCTaBACHMS JSKIIMOHHOI0 MaTepHaia:

— B ycTHOM ¢dopmMe ¢ JAeMOHCTpanueld OTIeIbHBIX Tabmui, QOpMya W HHOTO
rpaduueckoro Marepuana mnucbMeHHOU (hopMe Ha JOCKE MOCPEACTBOM Mea WM MapKepa;

— B (popMe OTKPBITOM TUCKYCCHH MPU OOCYKICHUH BOITPOCOB, OCBEIIAEMBIX B JICKIIUAX;

OCBOGHHIO JIEKITMOHHOTO Kypca MOXKET CHOCOOCTBOBaTh JIMTEpaTypa, WMEIOIIascs B
oubmmoreke ['Y AIl, ykazanHas Bblie B Tabnumax 7 u 8.

OTI[CHBHBIG TCMbI JICKITMOHHOTO KYypCa, MNOPCACTABJICHHBLIC B BHIC IMPC3CHTALUU,
pasmemiensl B cucteme LMS (cMm. manky «[IPEBEHTALIUM DJ1 PIT 2016y).

OcBoeHHIO JIEKIIMOHHOTO Kypca MOXXET CIOocOOCTBOBAaTh JUTEpaTypa, pa3MelleHHas B
cucteme LMS (cm. nanky «JIEKIIUW 31 PIT 2016»):
1. DnexkrpoarHAMUKa M paclpoCTpaHeHHe paauoBoiH [TekcT] : yueObHoe mocobue / B.
B. Huxonwckuii, T. 1. Hukonsckas. - 3-e usn., mepepad. u gom. - M. : Hayka, 1989. -
544 c. : puc. - bubnuorp.: c. 540 - 543. - ISBN 5-02-014033-3.
2. B. C. Kanamnukos, JI. f. Pogoc. DnexkTpoauHamMuka U paclipOCTPaHEHUE PaIUOBOJIH
(anextpoauHamuka): [Tucemennsie nekiuu. Cn6: C3TY. 2001. 88 c.

Kpome TOro, OCBOEHHIO JEKIIMOHHOTO Kypca MOXKET CHOCOOCTBOBATH JIMTEPATypa,
pasMmeléHHas Ha caifTaxX, yka3aHHbIX B TaOmuue 9 «llepedeHp pecypcoB HMHGPOPMALMOHHO-
tenekommyHukaunonHoi cetu MHTEPHET, HeoOxonuMBbIX 111 OCBOCHUS JUCLIUILIIUHBDY.

11.2. Meroauueckue yKa3aHus sl OOYYArOIIUXCS MO BBIMOJIHEHUIO JIA0OPATOPHBIX
pabot

B xome BbImONHEHHS J1a0OpPATOpHBIX pabOT OOydYarONIMHCSA JOKCH YIIIyOUTh W
3aKpCIUTh 3HAHWA, MPAKTUYCCKHUEC HABLIKHU, OBJIAACTH COBpeMeHHOI\/JI MeTOI[I/IKOI\/JI U TEXHHUKOU
IKCIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPHCTUKOW OO0YyYaroIerocs.
BrimonmHenue 1abopaTopHBIX pabOT COCTOHUT M3 IKCIEPUMEHTATBHO-TIPAKTHYECKOHN, pacdeTHO-
AQHAJTUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHUSITHH.



BeinonHeHne 1abopaTopHbIX pabOT O0YYAIONIMMCS SIBJISCTCS HEOTHEMIIEMON YacThIO
U3YYCHHsl [UCHUIUIMHBI, OIpene/sieMOol yd4eOHbIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00€eCIeYHBaIOIINM PEIICHUE CIISTYIOMNX OCHOBHBIX 33/1a4 00YYaromerocs:

— TpHOOpeTeHHE HABBIKOB WCCIICJOBAHHS IPOLECCOB, SBICHHH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHHUILIHHBL;

— 3aKpCIICHHUC, PA3BUTHC U ACTAIM3ALUA TCOPCTUUCCKHUX 3HaHHI>'I, MOJIYUCHHBIX Ha
JEKIHSIX;

— TOJydeHHe HOBOIl HH(OpMaIMH 10 U3y4aeMoil AUCIUILTHHE,

— TmpuOOpeTeHHEe  HAaBBIKOB  CaMOCTOSITEJIBHOH  paboThl ¢ J1aOOpaTOpPHBIM
000pyI0OBaHHEM U IPUOOPAMHU.

B cooTrBercTBUU ¢ y4eOHBIM TUIAHOM TUCIUILIMHA «DIEKTPOJUHAMHKAY IMPEIIoiaract
nmpoBeicHue JabopaTopHbIX padoT. HanMeHoBanue mabopaToOpHBIX pabOT U COOTBETCTBYIOIIEE
UM KOJIMYECTBO yUEOHBIX YaCOB MPUBEICHBI BHIIIE B TAOIUIIE 5.

JlaGopaTopHbIe 3aHATHSI IPOBOAATCS B CIICIIUATBLHOM JIa00paTOpUH « DIEKTPOIMHAMUKA U
pacnpocTpaHeHue  paauoBoiH»  Kadeapel Ne 21 «PagMOTEXHMYECKUX  CHUCTEM H
ONTORIEKTPOHHBIX KOMILUIEKCOB» B ayautopuu 11-01a na yn. b. Mopckoi.

Jlnsi BBINOJHEHUsT JTa0OpaTOpHBIX paboT, oOyuarommecs Ha JOOPOBOJILHOW OCHOBE
(GbOpMHPYIOT U3 COCTaBa TPYMIBI HECKOJIBKO «Opuraay mo 2 — 3 4yenoBeka B Kaxkaou. Kaxmoii u3
«Opuran» mpernojaBaTeneM HazHadaeTcs taboparopHas padora. Kaxxnoit mabopatopHoit padore
MpEIIIeCTBYET KOJJIOKBUYM, KOTOPBII MPOXOAUTCA claeayoumm oopasoM. Kaxxnomy cTyaeHTy B
«Opuraze» IpernojaaBaTellb MEPCOHAIbHO 3a1aéT 1 — 2 Bompoca, Kacaromuecs: JTu00 TMOopsiIKa
BBITIOJIHEHHSI JTa00OpaTOpHO paboThl, MO0 (HU3MYECKON CYTH HCCIIEIyEeMOTO B HEH SIBICHUS.
CryneHT cuMTaeTrcs JOMYIICHHBIM K BBIMOJHEHUIO JabOpaTOpHON padoThl TOJBKO TOCIHE
YCHENIHOM cJauM KOJUIOKBUyMa.

DKCTepuMEHTANIbHBIC JaHHbBIE, TOJIYICHHBIE B XOJ€ BHITIOTHEHHs J1a00paTopHOil paboTh
U TMIpe/ICTaBJICHHbIC B TaOIUYHON (popme, 3aHOCATCA B MPOTOKOJI. JlomycKaeTcsl Haluunue OQHOTro
MPOTOKOJIA Ha «OpHUTaIy».

3amuTta 7a00paTOpHBIX paboT MpeanojaraeT Haluuyue OT4YéTa y KakIoro U3
oOydaromuxcsi. OT4€T 1OMKEH OBITh BBIMIOJIHEH IO BCEM IMpaBWIaM, MPEIyCMOTPEHHBIM
METOAMYECKUMH yKa3aHUSIMU K JJabopaTOpHOU paboTe 1 HOpMAaTUBHOM JOKyMeHTanue BY3a.

[Tocne o3HaKOMJICHHSI C COJIEpPI)KaHUEM OTYETA U MPEACTABICHHBIMU B HEM pe3yJbTaTaMH
UCCIIEIOBaHMsI, MpernojaBaTesib 3aJaéT KaXIOMy H3 OOydYaroIIUXCs HECKOJIBKO BOIPOCOB,
Kacaloluxcst MO0 TEOPETUYECKOro MarepHasa, HM3JI0)KEHHOTO B METOJMUYECKUX YKa3aHUsX,
anbo0 aHanu3a MOJYYEHHBIX SKCIIEPUMEHTANBHBIX JaHHBIX. TONBKO MOCHE YCHENIHBIX OTBETOB
oOyyaromerocss Ha BOIPOCHI MpENoJaBaTeNsi U YCBOCHHS UM TEOPETHYECKOTO Marepuana,
CTaBUTCS OLIEHKA.

Takum oOpa3oM, Tpu TPOBEACHUH JAOOPATOPHBIX 3aHITHIA  MperojaBaTellb
OCYUIECTBIIIET KOHTPOJIb YCIIEBAEMOCTH MOCPEICTBOM CIIEAYIONIIUX CPEACTB:

® OILIGHUBAIOTCS OTBETHI CTY/ICHTOB MPH cllade KOJUIOKBHYMa;

® OIICHMBAETCS YCIICIIHOE BHIMOJHEHHE TPOTPAMMBI UCCIIEIOBAaHUMN, N3JIOKEHHON B
METOJIMYECKUX YKa3aHUIX U TPaMOTHOE 0(OpMIIEHHE TPOTOKOJIA;

e OIeHMBaeTCS TpamMoTHOe odopmieHne oryéra mo naboparopHol pabore B
COOTBETCTBUHM C TPEOOBAHUAMU METOAMYECKHX YKa3aHHM, a TakKe HajJudue B
OTu€Te BBIBOJOB O pe3yJIbTaTax MPOBEAEHHBIX UCCIIEIOBAHMIA;

® OIICHMBAIOTCS OTBETHI CTYACHTOB B XOJI€ 3aLIUTHI TaOOpaTOPHOI paboTHI.

Bce o1ieHKH, B TOM YHCJI€ UTOrOBas, BRICTABJISAIOTCS 10 5-0alIbHOM IIIKaJIe.

JIst KakIol U3 yKa3aHHBIX B TaOnuie 5 mabopaTopHbIX padot B oubimoteke ['YAII u B
nabopatopuu B ayA. 11-01a umeroTcst METOqMUECKUE YKa3aHUSI.

B Ttabmuune C mnpencraBiieH MepeyeHb METOAMYECKUX YKa3aHMM K BBHITIOJIHCHUIO
71a00paTOPHBIX PabOT MO TUCHUILIHHE « DIEKTPOAUHAMHUKAY.



Tabnuua C — IlepeyeHb METOANYECKUX YKa3aHUH K BBIIIOJHEHUIO J1a00paTOPHBIX paboT

KonngecTBo 3K3eMILIAPOB B
HIudp bubnuorpaduueckas ccpiika / URL aapec 6ubnuotexe
(KpoMe 3JIEKTPOHHBIX
HK3EMILISIPOB)

621.372 UccnenoBanue ctpyktypsbl noJist BoJiH Hio 1

ns8s H20 nipu paznuyHbIX Harpy3Kax BOJHOBOAA
[Texct] : MeTOIUYECKHE YKa3aHUS K DJIEKTPOHHBIN pecypc
nabopaTopHoii padote / C.-Iletepb. roc.
akKaJl. a3pOKOCM. MPUOOPOCTPOEHHUS ; COCT.
. B. bnarosemenckuii, b. T. Hukutus. -
CIIO. : Uzn-Bo 'YAIL, 1996. - 43 c. : rpad.,
tabu. - bubmuorp.: c. 42 (5 Ha3B.).

537(T'YAID) HccnenoBanue noasspu3aiiiOHHBIX 44

N8 XapaKTePUCTUK IEKTPOMArHUTHBIX BOJIH ®onx yueOHOro KopIryca
[TekcT] : MeTOAMYECKHE YKA3aHUS K (I'acremno)
BBINOJIHEHHIO JTabopaTopHO# paboTs! / C.- 37
[TetepO. roc. yH-T a3pOKOCM. Cryn.otnen (BM)
npubopocTtpoenus ; coct.: B. C.
Kamamnukos, JI. A. ®enoposa. - CII6. : U3a-
Bo ['YAIL, 2005. - 21 c. : Tabm., puc. -
bubnuorp.: c. 21 (2 Ha3g.).

26-31 HccnenoBanue noBEpXHOCTHBIX
BOJIH, PACTIPOCTPAHSIONINXCS BJIOJIb TUIOCKUX 9
3ameaonmx cucreM [ Teker] : Cryn.otnen (BM)
METOJIMYECKUE YKa3aHHs K BBIITOJIHEHHUIO
naboparopuoit padotsl / C.-Iletep0. roc. yH-T
a’pokocM. mpudbopoctpoenus ; Coct. B. C.
Kamamnukos. - CII0. : U3n-so TAAII 2003.
- 25 c. : Tabm., rpad.

26-10 Metoanyeckast pa3padOTKa K BBIITOJIHEHHIO 5

M54 nabopaTopHoi pabotsl "HccnenoBanue ®donx yueOHOTO KOpmyca
JUCIIEPCUU U 3aTyXaHUsI BOJIH B BOJTHOBOJIE (I"actenno)
npsAMoyroyibHOTo ceuenus” [Tekcr] : 211
nabopatopHas pabdora / JIeHUHTp. HH-T Cryn.otnen (BM)
aBuail. mpuoopoctpoenus ; Cocr. JI. A.
®enoposa; Pen. b. T. Hukutus. - CII6. :
Nzn-so I'VAIL, 2005. - 21 c. : Ta6:x., puc.

B Merommueckux yka3aHHMAX K BBIITOJHEHUIO J1A0OpPAaTOPHBIX PabOT 00O3HAYEHBI IIETH
KaX/10i1 paboThl, MPUBOIUTCS TIepeUeHb JTaOOpaTOPHOrO 0OOPYAOBAHHS U CXeMa JIabOpaTOpHOU
yCTaHOBKHU. B ckaToii (hopme IaHBI OCHOBHBIC TEPMHHOJOTMYECKHE MOHSATHS, OTHOCSIIUECS K
UCCIICIOBAaHHIO, Pa3bsICHEHA CYTh UCCIEAYEMBIX (PM3MUECKUX SBICHHM, MPUBEICHBI PAcUETHBIC
dopmynsl. Tam jxe TpencTaBIeHBl TaOMHMIBI SKCHEPHUMEHTAIBHBIX JAHHBIX, ITOJYyYCHHBIX
o0yyaromuMuCs B XOJ€ BBINOJHEHHs jabopaTopHoil paborel. Kpome Toro, meromndeckue
yKa3aHus CoAepiKaT Kak IUIaH MCCIIEAOBAHUS, TAK U METOANKY 00pabOTKH SKCIEPUMEHTAIbHBIX
JAHHBIX, COCOOBI MX MpeICTaBIeHuUs (TIOCPEICTBOM TabIHIl ¥ TpapHUKOB), a TAKKE MPUMEPHBIE
KOHTPOJIbHBIE BOMPOCHL. OTAENBHBIM IYHKTOM B METOJMYECKHX YKAa3aHUSAX H3JI0KECHO
coJepkaHue oT4éra o0 JJabopaTopHoii pabore.

Crpykrypa u dhopMa otdera o 1a00paropHoil pabore




[IpuBoasiTcss B METONWYECKHX YKa3aHUAX K BBIMOJHEHUIO JIA0OPATOPHBIX padoT,
npencTaBieHHbIX B Tabmuie C, a Takxke B pasziere HOPMATUBHOM JokyMeHTaruu caita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

TpeboBanwust k 0OPMIICHHUIO OTYETA O JTAOOPAaTOPHOH paboTe

[IpuBonATCS B METONMYECKMX YKa3aHMSIX K BBIMOJHEHUIO 1a00paTOpHBIX paboT,
npejcTaBieHHbIX B Tabnuue C, a Takke B pasjiele HOpMAaTUBHOM nokymMeHTauuu caita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

11.3. Meroauueckue yka3aHus sl OOYyYaIOLIMXCS 10 MPOXOKIACHUIO CAMOCTOSITEIbHON
paboTsl

B Xxo/e BBITIOJHEHHUSI CaMOCTOSITEIIBbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPYU METOJUYECKOM PYKOBOJICTBE TpENOaBaTeisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSL.

it oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBHIMONHEHHUS] CaMOCTOSATENLHOW paboThl, y oOydaromerocs: (GopMHpyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHHUS
¥ HaBBIKM B YCBOCHHMH W CHUCTEMAaTH3aIllMH TPUOOpETaeMbIX 3HAHWH, 00ECIIEYMBAET BBICOKHNA
YPOBEHb YCIEBACGMOCTH B TEPUOJ OOydYEHHUsS, TOMOTACT TIOJYYUTh HABBIKK TOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHSI.

MeTtoauyecKMMH ~ MaTepuallaMd,  HAMpPAaBISIONIMMU  CAMOCTOSTENILHYIO — paboTy
00yYaroMmuXCsl, SIBISETCS Y4eOHO-METOAMUECKUI MaTeprall 1o TUCIHUILIMHE, TPEICTABICHHBIC B
Tabimuax 7 u 8.

[Tepeuens pecypcoB uHpopManmoHHo-TenekoMMmyHukanmonHo certu MHTEPHET,
HEOOXOIMMBIX ISl OCBOCHHSI TUCIIMIUTHHBI TIPUBE/ICH B Ta0uIe 9.

Jisi caMOCTOATENBbHOM paboThl 00y4alOMMXCSl MO JUCHUIUIMHE «DIEKTPOANHAMHKAY
NPEIO’KEHBI CIIEAYIONINE TEMBI, TPECTaBIeHHbIC B Tabmuie 21.

KonTtpons camocrosiTenbHO pabOThl CTYJIEHTOB B TEUEHHUE CEMECTpa OCYLIECTBISETCS
cienyrommM oOpa3oM. B TedyeHme cemecTpa KaXAbIi CTyIEHT IOJDKCH IPEICTaBHThH
IpenojaBaTeNio JMOO JOKIald, JUOO MPEe3eHTALMI0 Ha BBHIOPAHHYI0 MM WM YKa3aHHYIO
npernoaBaTeneM TeMy. Jlokaan JoDKeH CoAepiKaTh He MEHEe 5 CTpaHMIl TEKCTA, MPE3CHTAINS -
He MeHee 10 cnaiios.

Kaxxmast mpeicraBieHHasi CaMOCTOSATENbHAsT paboTa OIEHUBAETCS MPETIOIaBaTeNIeM 110 S-
0abHOM IIKaJe UCXOS U3 CIICAYIOUINX KPUTEPUEB:

® COOTBETCTBHS NPEIOKEHHOH TeMe;

® KauecTBa WUTIOCTPATUBHOIO U rpa)uIecKoro MaTepuasos;

® [IyOMHBI PACKPBITUS TEMBI.

Te noxyagel ¥ Mpe3eHTALMU, KOTOPblE HaWIy4IIMM OOpa3oM PACKpPHIBAIOT BBIOPAHHYIO
TEMY, MOTYT OBbITb, [0 COIJIACHIO CTYJEHTa, MPEJICTaBIEHbl Ha Bceolliee 00CykKIeHHE B XOJe
JIEKIIMOHHBIX 3aHATUN.

[Ipu BBINOJHEHHM CaMOCTOATENLHOW pPaboThl OOyyaromuecss MOTYT MOJb30BaThCs
JUTEPATYpOH U yueOHO-CIIPaBOYHBIMU MaTepuaiaMu, IPeICTaBICHHBIMU B Ta0umax 7 — 9.

11.4. Meronuyeckue ykKasaHUs [ OOy4yaroUMXcs IO TPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHMBAHUS XOJa OCBOCHUS
JUCIUIIAHBI.

[IpoBepka ycBOEHMsS JEKIMOHHOIO MaTepHalla OCYILIECTBISETCA TECTUPOBAHUEM
CTYJICHTOB, CIIUCOK MPUMEPHBIX TECTOB MpeacTaBieH B Tadmuie 18. [loAroToBIeHHOCTH K



BBITTOJIHEHUIO JTA0OPAaTOPHBIX pabOT MPOBEPSETCS OMPOCOM CTYACHTOB B COOTBETCTBHE CO
CIMCKOM KOHTPOJIbHBIX BOIPOCOB, TMPEJACTABICHHBIX B METOAMYECKMX YKa3aHUAX K
nabopaTopHBIM paboTam

11.5. Meronuyeckue ykasaHus Ui OOydaroIIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHOU
aTTeCTalHH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS  NpPEAyCMaTpUBaeT  OLCHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLEHKM 3HaHWH, MOJY4YEHHbIX OOydarouMMcs B IpoLecce
U3y4YeHUs] BCeW MUCLHUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul pElIeHMs] MPAaKTUYECKUX 3ajad. DK3aMeH, KaK IpaBUJIO, MPOBOJIUTCS B
HepuoJl SK3aMEHAI[MOHHOM CEeCCMM M 3aBEpIlaeTCs aTTeCTAllMOHHON OLIEHKON «OTJIMYHOY,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYAOBIETBOPUTEILHO.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA
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