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1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUILIIMHE
1.1. [enu npenogaBaHust JUCUUIUIHHBI

JlaHHas IUCHMIUIMHA OOBEOUHSET TPOOJIEMBbl, OCHOBAaHHBIE Ha CBOWCTBaX W
0COOEHHOCTSX 3JIEKTPOMArHUTHOTO MoJisi. ['1aBHOM 3afaueil sBiseTcs pacKkpbiTUE (PU3HMUECKOTO
COZIEpKaHUs DJIEKTPOMAarHUTHBIX IIPOLECCOB B PA3IMYHBIX CPEeAax, CTPYKTypbl IOJIEH U
NOBEJICHUS BOJHOBBIX siBICHMHA. Ocobast poib OTBOIUTCS YpaBHEHUsM MakcBena, KOTOpbIe
HaubOosee TMOJHO ONKMCHIBAIOT BCKHO COBOKYNHOCTb  JJIGKTPOMArHUTHBIX — SIBICHUM B
MaKpOCKOIMMYECKHX MaclITadax.

N3yyenune AUCHUIUIMHBI JOJKHO CIIOCOOCTBOBAaTh YCBOCHUIO (DM3MUYECKON CYIIHOCTH
BOJIHOBBIX IIPOLIECCOB, IPUYMH M HCTOYHUKOB HU3JIy4CHHUS BOJIH, METOJOB pELICHUs 3anad
ONpeNeNIeHusl 1oJell Ha 3aJaHHbBIX paccTosHMsAX. OcoOyro poib 3[4ech HrpaeT To
0OCTOATENBCTBO, KaK BOJHBI BEAyT c€0sl B PA3IMYHBIX OJHOPOJHBIX U HEOJHOPOIHBIX Cpelax,
Ha TPaHMIIE pa3fiea Cpell, KaK OHH MPEIOMIISIOTCS U OTPaXKatoTCsl.

N3ydeHne NUCLMILIMHBL JAeT NPEACTABICHUE O Pa3IUYHbIX HAIIPABIAIOIIUX CTPYKTYpaXx,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3amemisiommx CTpyKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE 3JIEMEHTBI PAaJHUOIEKTPOHUKH, O PE30HATOpaX, IIUPOKO UCIIONIb3YyEMBIX B
Pa3JIMYHBIX paJUOCUCTEMAX.

JlaHHasg  OUCLMIUIMHA  JaeT  BO3MOXKHOCTH  IIOHATH  3aKOHOMEPHOCTH  YCIIOBHUM
pacnpocTpaHeHus: paIuOBOJIH B OKOJIO3EMHOM IIPOCTPAHCTBE, B HIDKHEN U BepXHEH atMocdepe.

C ¢wusmueckoil TOUKM 3PEHUS PACCMATPUBAIOTCS PpA3IMYHBIC SBIECHUS - PpacCEsHHUE,
mubpaxkuus, peppakuus v T. 1. BaxkHas poip OTBOOUTCS 3[€Ch IMOBEACHUIO PAJUOBOJIH B
YCJIOBUSX BO3JICUCTBUSA HA HUX PA3JIMYHOIO POJA IPEIATCTBUM.

1.2. ucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MpOrpaMMbl BICHIET0 00pa30BaHus (ajee —
OI1 BO).

1.3. TlepeuyeHb maaHUpyeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OOYyYaroIIMICS NOJDKEH o0JsafaTh ClEAYIOUIMMHU
KOMIIETCHIIMSIMU WIH UX 4acTAMHU. KOMIIETeHIIMM U MHIMKATOPBI UX JTOCTHXKCHUS IPUBEACHBI B
Tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMI ¥ UHAMKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpynma) Kon n HaumeHoBaHHMe WHIUKATOPA JOCTHIKEHUS
HaNMEHOBaHUE
KOMITETEHIINH KOMIIETEHIINHN
KOMIIETEHIIN U

I1K-3.3.1 3HaTh OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTUKU PaJUOTEXHUUYECKUX CUCTEM
[IK-3.Y.1 ymeTs ocy1iecTBasTh COOp U aHAIIN3
UCXOAHBIX JaHHBIX JUJIS pacdyeTa u

IIK-3 Criocoben
OCYIIECTBIIATH COOP
1 aHaJIN3 UCXOIHBIX
JIAHHBIX JIJIS pacyeTa

[Ipodeccuonanbubie MPOEKTUPOBAHUS IETAJICH, Y3JI0B U YCTPOUCTB
Y MIPOEKTUPOBAHUSA

KOMIIETEHIINU N PalIMOTEXHUYECKUX CUCTEM
JleTaliel, y3JI0B 1

CTDONCTR T1K-3.B.1 BiageTs HaBBIKAMA OOOCHOBAHUSA 1

yerp VHXEHEPHOI'0 pacyeTa OCHOBHBIX TEXHUYECKUX
PaIMOTEXHUYECKUX N "
cHCTeM XapaKTEPUCTHUK JIETANICH, Y3JI0B U YCTPONCTB

PAAUOTCXHUYCCKUX CUCTEM

2. Mecro nuctuiinHbl B cTpykType OI1
JucnurnnuHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMHUCS
IpY U3YyYCHHUHU CIICAYIOUIMX TUCIUITINH:
— DJeKTpOHHKA
— PannorexHuueckue 1eny U CUTHAIbI
3HaHuA, TONyYEHHBIE TPH U3YYECHUH MaTepHalia JaHHON THUCIUIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCS MIPU U3YUEHUH IPYTUX AUCLUILINH:




— YcrpolicTBa TeHepUpOBaHUS M OPMUPOBAHUS CUTHAJIOB
— VYcrpoiictea CBY 1 aHTeHHBI

— CucreMbl U CETH PaIuOCBs3H

— CucTeMbl pauoCBsI3U C MOABHKHBIMU 00BEKTAMHU

— IloMex0yCTOMYMBOCTD PaIMOTEXHUYECKUX CUCTEM

— OCHOBBI CIIyTHUKOBBIX PaJUOTEXHUUYECKUX CUCTEM

3. OO0BeM U TPYJIOEMKOCTh JUCITUTUIAHBI
Jlannple 00 o0meM oO0beMe MUCIUILUIUHBI, TPYIOEMKOCTH OTACNIbHBIX BHIOB y4eOHOM
paboTHI IO JUCHIHUTUINHE (M paclpeelieHUue 3TOH TPYIOEMKOCTH 10 CEMeCTpaM) MPeCTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJIOEMKOCTh JUCITUTUTUHBI

TpyaoeMkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
Ayoumopnule 3auamus, BCETro Jac. 20 20
B TOM YHCJIC:
nexnuu (JI), (wac) 10 10
npaktuyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 10 10
KypcoBoii npoekT (pabota) (KII, KP), (dac)
9K3aMeH, (Jac) 9 9
Camocmosamenvnasn paboma, Bcero (1ac) 115 115
Buo npomesccymounoit ammecmayuu’. 3a4er,
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3. JK3.
OK3.*%)

*k
IIpumeyaHue: kaHaMIaTCKHil SK3aMeH

4. ConeprxaHue JUCITUTITUHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHEI IO pa3/ieiaM U BUIaM 3aHSITHI.
Pazgenbl, TEMBI TUCIIUTIITUHBI K KX TPYJIOEMKOCTh TTPUBEJICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCHUIIIINHBI, UX TPYAOEMKOCTh

Pasznensl, TeMbl JUCITUTNIINHBI Jlexknuu I13 (C3) JIP KII CPC
(gac) (qac) (qac) (uac) (qac)
Cemectp 6

Paznen 1. OCHOBHBIE TOJIOKEHUS TEOPUH 4 23
AJIEKTPOMAarHeTru3mMa
Paznen 2. Mznydenne 1 0 23
3J€KTPOMArHUTHOTO TMOJISt
Paznen 3. IInockue 351€eKTpOMarHuTHLIE 1 4 17
BOJIHBI
Paznen 4. Jluaum nepenavu, BOJTHOBOIBI 2 2 30

Paznen 5. PactipocTpaneHnue paaroBOJTH 2 4 22




Hroro B cemectpe:

10 10 115

Uroro:

10 0 10 0 115

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO ITUKJIIA

Howmep pasznena

HaszBanue u conep:xkanue pa3eiioB U TEM JIEKIIMOHHBIX 3aHATHI

prweltanue: npu Haauduu J1eKYUOHHbLX 30Hﬂmuﬁ, npoeoduMblx 6 uHmepaKmuenozZ

dopme (ynpasisemasn ouckyccus unu 6ecedqa, 0eMOHCMPpayus Ciaudos uiu y4eoHvlx Quibmos,

MO32080U WMypmM U Opy2oe), HeobXo0umMo 30eCb Npusecmu UX nepedeHb ¢ YKa3aHuem

KOHKpemHuou popmvi npogederus.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
TeMbI IpaKTHYECKUX 3aHATHHA U X TPYTOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6JII/ILIa 5-— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYHAOCMKOCTDb

Howmep pazznena HazBanue u conepkaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUI
1. OCHOBHBIE TI0JIOKEHUS TEOPUU JIEKTPOMArHeTu3mMa
2. N3ny4yeHue 371eKTpOMarHuTHOTO MOJist
3. [1nockue BONHBI B pa3IUYHBIX Cpelax
4. Bupl HanpaBsSONMX CUCTEM
5. PacnipocTpanenue paguoBoJiH

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATHIA U UX TPYIOEMKOCTh ITPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYI0EMKOCTh

No
No Tpynoe
W HaumenoBanue 1abopatopHbIX paboT MKOCT, (4ac) paszznena
’ JUCITUTUIAHBI
Cemectp 6
1. UccnenoBanue CTpyKTYpBI 3JIEKTPOMArHUTHOTO TTOJIST HAJT 2 3
MIPOBOJSIIEH TOBEPXHOCTHIO
2. HccnenoBanue moisspru3aiiOHHBIX XapaKTePUCTUK 2 3
ANEKTPOMATrHUTHOTO TOJIS
3. HccnenoBanue xapakTepa JIEKTPOMArHUTHBIX MOJIEH B 2 4
BOJIHOBOJIC
4. HccnenoBanue moBepXHOCTHBIX BOJTH U 3aMEJISIOIINX 2 5
CTPYKTYyp
5. UccnenoBanue nudpakiinu 31€KTPOMarHUTHBIX BOJTH 2 5
Bcero: | 10




4.5. KypcoBoe npoeKkTupoBaHUe/ BHIIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Bunel camocTosTenbHON pabOThI U €€ TPYJOEMKOCTh IPUBEIEHBI B Ta0uLe /.

Tabnuna 7 — Bunbel camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOl paboThI

qac qac

1 2 3
M3yueHne TeopeTUYecKoro Marepuaia 80 80
quctuminiel (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 10 10

ycneBaemoctu (TKYVY)

Jomamnee 3aganue (/J13)

KonTponbubie pabotel 3a0uHUKOB (KP3) 20 20

IToaroroBka K MpoMeXyTOYHOU 5 5

arrecrauuu (ITA)
Bcero: 115 115

5. IlepeueHb y4eOHO-METOIUYECKOTO 0OCCTICUCHUS
JUTS CAMOCTOSITENIEHOW PabOThI 00yUYaIOMIMXCSI 10 TUCIUIUTHHE (MOJIYIIIO)
Y4eOHO-METOIMYEeCKHE MaTepUAIIbl ISl CAMOCTOSITEIIbHON Pa0OThI OOYYAIONINXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHp MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUI MPUBEIEH B Ta0muUIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KonnuecTBo
9K3EMILISPOB B
udp bubnuorpaduyeckas ceeiika / URL ampec GH?;pIZ?\IZKe
AJEKTPOHHBIX
9K3EMILISPOB)
537.8(075) T" 83 537 DneKkTpoANHAMUKA U MUKPOBOJTHOBAs TexHuKa: | 1DO(2),
yueOnuk/ A. JI. 'puropbes. - 2-e 3., JOIL.. - Ic(12),
CII6.: Jlans, 2007. - 704 c. 'CU3(1)
621.396.2 K 85 621.396 | Hanpapinstomiue cpeabl B 3JIEKTPOCBA3U U CO(10), ®O4)
CpeICTBa UX 3alIUTHI: yueOHoe mocodue/ A. @.
Kpsako; C.-ITetep6. roc. moimTexH. yH-T. -
CII6.: M3a-Bo I[TonuTexH. yH-Ta, 2012. - 132 c.:
621.371+537.8](075)537. | DnekTpoanHAMKKA U PACTIPOCTPAHEHUE DO(2), I'C(20),
8(075) K78 621.37 paauoBousH: yuebHoe mocodue/ H. I1. Kpactok, | CO(4)
H. JI. JIertmoBuy. - M.: Beicmn. mik., 1974. - 536




C.

8(075) M26 621.37

paauoBoJiH: yuebHnoe nocodue/ I'. T. Mapkos,
b. M. Ilerpos, I'. II. I'pynunckas. - M.: Cos.
panuo, 1979. - 374 ¢

621.37 DNeKTpOAMHAMMKA U paCIPOCTPAHEHUE DO(8), U3(1)
pamuoBosiH: yueOnux/ b. M. Tletpos. - 2-¢ u3n.,
ucnp. - M.: I'opsiuas nunus - Tenekom, 2004. -
559 ¢

621.371+537.8](075)537. | DnekTpoauHaAMKKa U PACIPOCTPAHCHUE D0O(2), I'C(52),

CO(1), KJTU3(1)

Hanunos 0. H., Kpactok B. H., Hukutun b.
T., ®egoposa JI. A. Texuuueckas
ANEKTPOAMHAMUKA U aHTCHHBI.
OnekrpoanHamMuka: Yueb. mocooue / CaHKT-
[leTepOyprckuii UHCTUTYT aBUAIIMOHHOTO
npubopoctpoenus. CII6., 1992. 165 ¢

26-25 DNeKTpoANHAMUKA, PACIIPOCTPaHEHUE CO(45)
PaZOBOJIH, aHTEHHBIE YCTPOHCTBA
CBEPXBBICOKHX 4acToT: [Iporpamma,
KOHTPOJIbHBIE BOIIPOCHI M METOAMYECKUE
yKa3aHHs K BBITIOJIHEHUIO KOHTPOJIBHBIX paboT/
C.-ITerep0O. roc. yH-T a3pOKOCM.
npubopoctpoenus; coct. JI. A. @enoposa, 1O.
H. Jauuos. - CI16.: PUO I'VAII, 1998. - 36 c.

621.37 DneKTpoANHAMUKA U PaCIpOCTpaHEHNE 15

H64 paauoBouH [Tekct] : yue6HOe mocobue / B. B. | ®onn yue6HOTO
Hukonbckuit, T. . Hukonbckas. - 3-¢ U3, KopIryca
nepepad. u gorm. - M. : Hayka, 1989. - 544 c. : (I"'acremno)
puc. - bubmmorp.: c. 540 - 543. - ISBN 5-02- 3
014033-3. Cryn.otnen

(BM)

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

K17 TexHuueckas JIEKTPOIUHAMUKA. ®don1 yueOHOTO
Hampasnsromue cucTemMbl U HarpasisieMbie KopIryca
BOJIHBI [ DIIEKTPOHHBIN pecypc]: yueOHoe (I"'actemno)
nocobue/ B. C. Kanamnukos, A. B. IIpycos; 61
C.-ITetepb. roc. yH-T a3pOKOCM. Cryn.otnen
npubopocTpoeHus. - JIOKyMeHT BKJIIOYaeT B (BM)
ce0s 1 daitn, pazmep: (464 Kb). - CII6.: PUO
['VAII, 2001.

535 denopos, Bukrop Bukroposud. 27

@ 33 Enunas teopus nons [Tekct] / B. B. ®enopos ; | @onpa yuedbHOTO
C.-ITerep6. roc. anexkrporexH. yH-T "JIDTHU". - KopItyca
CIIG. : U3a-Bo I'DTY (JIDTHN), 2009. - 248 c. : (Factenmo)
puc. - bubmmorp.: c. 245 (41 Hass.). -

ISBN 978-5-7629-0998-3
7. IlepeueHb IEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB
nH($OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEeKOMMYHUKAaIMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX JMJIi OCBOCHHS JUCIMILTAHBI

npuBesieH B Tabimue 9.



Tabmuma 9 — Ilepedens

AIIEKTPOHHBIX 00pa30BaTENIBHBIX PECYPCOB HMH(POPMALMOHHO-

TeHeKOMMYHHKaHHOHHOfI CCTHU «I/IHTepHeT»

URL anpec

HaumenoBanue

http://nids.guap.ru

Jlexkumu no snexrpoauHamuke u PPB

http://lib.aanet.ru/

OnektpoHHas onbnuorevynas cuctema I'Y AIl (ms noctyna
He00X0/IMMa aBTOPU3ALIUS 110 HOMEPY YUTATENbCKOTO OMiera).

http://techlibrary.ru/

Texaunueckas OMOIIMOTEKA.
[TepeBoHBIC U PYCCKOS3BIYHBIC H3/IaHUS, O0BETUHEHHBIC B
00IMI1 KaTaJIOT HAyYHO-TEXHHUYCCKOH JINTEPATYPHIL.

http://www.rsl.ru

Poccuiickas rocygapcTBeHHasi OubInoTeKa

http://www.nlr.ru

Pocculickas HallMOHAJIbHAS OnbIMoTeKa

http://www.libfl.ru

Bcepoccuiickas rocymapcTBenHas OMOIMOTeKa HHOCTPAHHON
aureparypsl uM. M.M.Pyromuno

http://www.rasl.ru

bubnuorexa Akagemun Hayxk

http://www.benran.ru

bubmmorexka PAH mo ectecTBeHHBIM HayKaM

http://www.gpntb.ru

["ocynapcTBeHHas myOJn4Hasi HAYYHO-TEXHUYecKas OubnnoTexa

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

l'ocynapcTBeHHast myOoIuYHAS] HAYYHO-TEXHUYECKas OnOInoTeKa
Cubupckoro oraenennst PAH

http://lib.febras.ru

LlenTpanpHas Hay4yHast OubinoTeka J[aabHEBOCTOUHOTO
otnenenus PAH

http://www.uran.ru

IlenTpanpHas HaydHast OUOIMOTEKA Y PAIBCKOTO OTACICHUS
PAH

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

bubnuorexa Konrpecca

http://www.bl.uk

BpI/ITaHCKaﬂ HallMOHAJIbHAas oubanoTeKa

http://www.bnf.fr

@DpaHIy3ckas HallMOHaJIbHas OnOIMoTEKa

http://www.ddb.de

HeMmenxkast HargmoHaibHast OMOIHOTEKA

http://www.ruslan.ru:8001/
rus/rcls/resources

bubnuorednas ceTh yupeKJIeHUN HayKu U 00pa30BaHUs
RUSLANet

http://www.pl.spb.ru

[lenTpanpHast TOpoICKasi yHUBEpCAIbHAs OMOINOTEKA UM.
B.MasikoBckoro

http://www.lib.pu.ru

Hayunas 6ubnuorexa um. M.I'opskoro Cankr-Iletepbyprckoro
["ocynapctBennoro yuusepcureta (CII6IY)

http://www.unilib.neva.ru/
rus/lib/

OynnamentanbHas oubnuoreka Cankt-IleTepOyprckoro
IN'ocynapctBennoro IlonurexHu4eckoro yHuBepcuTeTa
(CITOI'TIY)

http://electrodynamics.nar
od.ru/

«DNEKTPOAVHAMHUKA TIIa3aMU (UK

http://antenna.psuti.ru/

IToBOJKCKUY TOCYAAPCTBEHHBIN YHUBEPCUTET
TEJIEKOMMYHUKAIMH 1 MHPOpPMATHKH Kadepa aHTeHH

http://egworld.ipmnet.ru/ru
[library/physics/electric.ht
m

Jluteparypa 1o 3JIeKTpUYECTBY MAarHETU3MY M 3JIEKTPOIMHAMUKE

ﬁtp:/lsfiz.ru/forums.php?
m=topics&s=3

DopyM M0 IAEKTPOIMHAMHUKE

8. Ilepeuenpb nHDOPMAITMOHHBIX TEXHOJIOTHUIA

8.1. [lepeuenbp mTpPOrpaMMHOTO O0OECIECUEHUS, HCIOIB3YEeMOTO IPH OCYIIECTBICHUU
00pa30BaTENFHOTO MpoIiecca Mo AUCIHUIIIHHE.

[lepeyenp nCoIbp3yeMOro MporpaMMHOro odecrieueHus npejacrasieH B Taduuie 10.
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http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/
http://www.rasl.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.spsl.nsc.ru/
http://lib.febras.ru/
http://www.uran.ru/
http://www.loc.gov/index.html
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Tabmuna 10— [lepeuens mporpaMMHOTO 0OeCTICUeHUS

Ne /1 HauMmenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYILIECTBIIEHUH 00pa30BaTEIbHOrO MPOLecca MO AUCHUIUINHE

[lepeyenp WCMONB3yeMBIX HWH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabauna 11— Ilepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBaunue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MarepuaabHO-TEXHUYECKOMW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, PeCTaBiIeH B Tabnuiel2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOAMMOCTH )

MynbpTUMeANITHAS JICKITMOHHAS ayIUTOPHS

CHeI_II/IaJ'II/BI/IpOBaHHaH na6opaTopI/m «3J’IeKTpOJII/IHaMI/IKa n

PPB» 11-01a

10. OmeHouHBIE CpeACTBA TSI POBEICHUS TPOMEKYTOTHOHN aTTeCTAIIUN
10.1. CoctaB OIICHOYHBIX CPEACTBANS TPOBEACHHUS IPOMEKYTOYHON AaTTeCcTalluu
00yJaroIuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JJIsl IPOBEACHHS IPOMEKYTOYHON aTTeCTaIluU

Bun npomexyTo4HOM arTecTanuu [lepedeHb OIIEHOYHBIX CPENICTB
OK3aMeH Crnrcok BONpOCOB K 3K3aMEHY;
DK3aMEHAIMOHHBIC OWIICTHI,
3amaum;
TecTl.

10.2. B kadecTBe KpUTEPUEB OICHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B Tedenne cemMecTpa MOXKET MCIIOIb30BAThHCS
100-0annpHast ~ mKajma ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIIETEHLIUN

Or1eHKa KOMITETEHLINI

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITETEHIIMIA
5-0ayutpHad 1mIKana P p (op

— oOyyaromuiics TIyOOKO W BCECTOPOHHE YCBOMJI MPOTPaMMHBII

Marepua;
«OTJIMYHO» — YBCPCHHO, JIOTUYHO, ITOCJICAOBATCIBHO U I'PAMOTHO €I'0 U3J1aracrt;
«3a4TCHO» — OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JIMTEPaTypBHI,

TECHO IPHUBA3BIBACT YCBOCHHBLIC HAYYHBIC ITOJIOKCHHSA C HpaKTquCKOﬁ
ACATCIIBHOCTBIO HAIIPABJICHMS




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHITUIA

— yMeJIo 00OCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HIICH;
— JieJ1acT BBIBOJKI M 00OOIICHHS;
— cBOOOJIHO BJTaJICET CHCTEMOU CIIeMaTN3UPOBAHHBIX TTOHITHHA.

«XOpPOoLIo»
Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWJ IPOrPpaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKOH JCSITEIbHOCTHIO
HaIPaBIICHUS;

— apTyMEHTHPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJTaeT BBIBOABI K 00OOIIEHHS;

— BJIQJICET CUCTEMOM CIeIMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTEIILHOY
(GauTCHO»

— oOyuaroluiicss yCBOMWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHHUN 3HAHWMI
HallpaBJICHUS;

— cn1abo apryMeHTUpyeT HayyHbIE ITOJI0KEHUS;

— 3aTpyAHsAeTCs B (POPMYIMPOBAHUU BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«HEYOOBJIICTBOPUTEIILHOY)
«HE 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MNPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYyIIECTBCHHbIE  OMMUOKH W  HETOYHOCTH  TPHU
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHUPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BHIBOJIOB M 00OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 33JAaHUS WIIM UHBIC MATEPUAJIBL.
Bormpocs (3amaun) 11 s9K3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6nuia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /i Ilepeyennr BOmpocoB (3a1a4) JJIsl IK3aMeHa
1. Du3nYecKuil CMbICT ypaBHEeHH MakcBea.
2. Cuuia Jlopenna.
3. TOK MpOBOAMMOCTH.
4. Toxk cMenienus1, NoJIpU3aLMOHHBIN TOK.
5. SIBieHME ANEKTPOHHON NOJISIPU3ALIIY.
6. MatepuanbHble YpaBHEHUS 715l 3JIEKTPUUECKOI0 U MAarHUTHOTO TOJIEH.
7. AHU30TPOIIHBIE CPEJIbl, TOHITHE TEH30PA.
8. KommiekcHast IM3JIeKTprudecKas IpOHUIIAEMOCTb.
9. Bextop IloliHTHHTA.
10. ['paHnyHbIE YCIOBHS VISl 3JIEKTPUUYECKOTO M MArHUTHOI'O IOJIEH Ha METaJlIe.
11. [Tnockue, chepuyueckre U HUIMHAPUIECKUE BOJHBIL.
12. Yro sBnsiercs puzndecKor npuunHon u3inydeHuss OM BosnH?
13. OneMeHTapHbIN 3JIEKTPUYECKUH U3TydaTenb.
14. Jlnarpamma HanpaBJI€HHOCTH 3JIEMEHTAPHOTO 3JIEKTPUUECKOT0 U3TydaTes.
15. XapaKkTepUCTUUECKOE CONPOTUBICHUE BaKyyMa.
16. MarautHbIi TOK.
17. DneMeHTapHBIN L1EJIEBOM U3I1y4aTeb.




18. @da3oBast CKOPOCTh B IUAIICKTPHKE.

19. [TonsaTue riryOUHBI MPOHUKHOBEHHUSI.

20. Bunpl nonspusammm.

21. Yrou bprocrepa, I0JIHOE BHYTPEHHEE OTPaKCHHUE.

22. Tunsl BOJIH B BOJIHOBOJIE, KJIacCU(HUKAIHSI.

23. @da3oBasi CKOPOCTh B BOJTHOBOJIE.

24. KpuTHnueckast JjiiiHa BOJIHBI B BOJTHOBO/IE.

25. JlmiHA BOJIHBI B BOJIHOBOJIE.

26. OCHOBHOM THI BOJIHBI B BOJTHOBOJIE.

217. W3nyvaronue meiy Ha CTeHKax BOJHOBOJIA.

28. Jlmarpamma THUIIOB KOJIeOaHUI MPSMOYTOJILHOTO BOJTHOBOJIA.
29. Pan1oBosiHBI B CBOOOHOM MPOCTPAHCTBE.

30. 30Hb1 DpeHers.

31. 3eMHBbIC BOJIHBI, MX OTJIOIICHNUE.

32. CocTaB 1 CTPOCHHE TPONOCHEPHI.

33. JaexTpudeckas IpOHUIIAEMOCTh M MTOKa3aTesb MPEeOMIICHHUS TPOnochepsbl.
34. Pedpakius paaroBoaH B Tponochepe.

35. [Tornmomnenne pagnoBoJIH B Tporiocdepe.

36. O6ume cBoiicTBa HOHOC(HEPHI.

37. MexaHu3Mbl 1 ICTOYHUKH MOHHU3AIIMU B HOHOCHEpE.

38. OCHOBHBIC HOHU3UPOBAHHBIC 00JaCTH HOHOC(HEPHI.

39. ITormonenne u oTpakeHHE paaIuoOBOJIH B HOHOCHhEPE.

40. Pacripoctpanenne painoBOJIH MPY HATMYUHU MTOCTOSTHHOTO MAarHUTHOTO TTOJISL.
41. Oco0eHHOCTH pacpoCTpaHEHHsI KOPOTKUX PaIMOBOIH.

42. Ocobennoctu pacnpoctpanenus YKB

Bompocsr (3amaun) aiist 3aueta / mudd. 3aueTa npepacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3adera / qudd. 3adera

Ne /i [Tepeuens BonpocoB (3anayu) s 3aueta / mudd. 3aueta

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOSKTUPOBAHUS/BBIIONHEHUS KYpPCOBOH pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYPCOBOTO IPOEKTUPOBAHMUS/BBITIOJIHEHHUSI KYPCOBOM paOOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM ISl KypCOBOTO ITPOEKTUPOBAHUS/BBINIOTHEHUS
B KypcoBOH paboThI

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

Bompockl  uisi  poBeNeHUsS TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHUS
npeJcTaBiIeHb B Ta0nwuie 18.

Tabnuua 18 — [IpumepHbIil mepeueHb BOIPOCOB ISl TECTOB

No /it ‘ [IpumepHBIi mepedeHb BONPOCOB JIJIsl TECTOB
Paznea 1. DiekTpoaunamMuka
1. BonHoBble ypaBHeHus [ enbmrosnbiia 3To

¢ BeKTOpPHbIEe BOJTHOBbIE YPABHEHH /1JIsl TADMOHMYECKHX MOJIeH,
3anMcaHHble B KOMILUIEKCHOH (hopme;

® BEKTOpPHBIC BOJHOBBIC YPaBHEHHUS, TO3BOJISIIOIINE OMICHIBATH
HCTAapMOHHUYCCKUC DJICKTPOMATrHUTHBIC T10JIA;

® BCKTOPHBLIC BOJIHOBBIC YPABHCHHS, OIIMCBIBAIOIIUC SJICKTPOMArdUTHLIC ITOJIA B
JTUDJIEKTPUYECKON CpeJie MPU YCIOBUH OTCYTCTBHUSI CTOPOHHUX CHJI




QJICKTPHUYICCKOI'0 THUIIA.

«Konmu4ecTBo 31eKTpUIeCcTBa, BHIXOIAIIETO 32 HEKOTOPBIH MPOMEXYTOK BPEMEHU
4yepe3 3aMKHYTYIO TIOBEPXHOCTh S, OTPaHUYUBAOINIYI0 00heM V, paBHO BETUIMHE
YMEHBIIICHUST HAXOSIIErocs B 00beMe 3apsizia ( 3a TOT K€ IPOMEKYTOK BPEMEHM.
DTO ompeneeHne XapaKTepu3yeT:

e 00BEMHYIO IUIOTHOCTD AIEKTPHUECKOTO 3apsijia;

¢ 3aKOH COXpPaHeHMSs YIEKTPHYECKOro 3aps/a;

e 3akoH Oma B quddepennmanpaoi hopme.

CornacHo 3aKOHY HEMPEPBIBHOCTH MOCTOSIHHOTO 3JEKTPHUECKOT0 TOKA

® KOJIMYECTBO AIEKTPUUECCTBA, BEIXOSINETO 32 HEKOTOPBIA MTPOMEKYTOK
BpPEMEHH Yepe3 3aMKHYTYIO IIOBEPXHOCTh S, OrPaHUIHBAIOIIYI0 00BeM V,
PaBHO BETMYMHE YMEHBIIICHUSI HAXOAIIerocs B o0beMe 3apsiia J 3a TOT ke
MIPOMEXYTOK BPEMCHH;

® TOK 4epe3 JIIO0YI0 3aMKHYTYI0 NOBEPXHOCTH PaBeH HYJIIO U THHUH
NMOCTOSTHHOTO TOKA HeNpPePbIBHBI, T.€. 3aMKHYTHI CAMH Ha ceds;

e TIpEJe] OTHOUICHUS TOKA MIPOBOAMMOCTH CKBO3b HEKOTOPBIN DJIIEMEHT
MMOBEPXHOCTH, HOPMAJIbHBIHN K HAMPABJICHHUIO IBIKEHUS 3apsHKCHHBIX YaCTHII,
K IJIOMIA/IM ATOTO JIEMEHTa S, IIPH YCIIOBUH, 9TO S CTPEMHUTCS K HYJIIO.

Vpasnenue Ilyaccona V2 E = S grad (p +p)" ) MO3BOJISIET OMHUCATh
a
® 3JICKTPOCTATHYECKOE TOJIE B CPEIE, TJI€ OTCYTCTBYIOT CTOPOHHHUE 3apPS/Ibl U
TOKH;
® CTaIMOHAPHOE TOJIE;
e JIEKTPOCTATHYECKOE MOJIE.

Bexkrop Ilolitnara 17 = lE x H J
e yKa3bIBaeT HANPaBJICHHE PACIIPOCTPAHECHHS 31EKTPOMATHUTHOM
JHEepPrum,
e OIpeAessaeT NOISPU3ALNIO dJIEKTPOMAarHUTHON BOJIHBL;
e XapakTepHu3yeT INIOTHOCTh JJIEKTPUUECKOr0 TOKA POBOAUMOCTH.

Kpurepuii knaccudukanmu cpes no 3J1eKTpUYeCKUM CBOMCTBaM (yAeabHOM
ANEKTPUYECKON TPOBOJUMOCTH) 3aBUCUT OT
® CPEJHETO 32 [EPUOJI 3HAYECHHSI SJHEPTUU JIEKTPOMAarHUTHOTO TOJIS;
e HampasieHus BekTopa [loiTunra;
®  YacTOTHI.

OTHOCUTENBHOCTH KIacCU(PHUKAIINH CPE 10 dIEKTPHUECKUM CBOHCTBAM
oOycoBiieHa

® 3aBHCHMOCTBHIO KPUTEPHS KIACCHPUKALIUM OT YACTOTHI;

® HEJIMHEWHOW 3aBUCHUMOCTBIO TaPaMeTPOB CPEIbI OT BPEMEHH;

® 3aBHCHMOCTHIO CBOMCTB CpeJibl OT BEKTOPOB DJIEKTPOMATHUTHOTO TOJIS.

[To xapakrepy pacrpeaeneHusi CWIOBBIX JUHUAKM B TPOCTPAHCTBE MOJIS JETATCS Ha
® TapMOHUYECKHE U HErapMOHUYECKUE;
® CTalMOHAPHBIE U COJICHOUIAIIbHBIC;
e BHXpPEBbI€ M NOTEHUHAJIbHbIE.

Bekrop [loliTuHra nmeer pa3MepHOCTh
e MarHuTHOW uHayKmu (Ton);
e onekTpuueckoro cMmemenus (Kin/m);
e 1I0THOCTH MouHocTH (BT/M?).

10.

Jlemma Jlopenna B auddepenunanbHoi popMe BhIpaKaeT CBA3b MEXITY
¢ CTOPOHHHMH TOKAMH H NMOJSAMH B ABYX Pa3JIMYHBIX TOYKAX
MPOCTPAHCTBA,




¢ CTOPOHHHMMHU TOKAMHU U MOJISIMU B ABYX Pa3JIMYHBIX o0macTIx IPpOCTPAHCTBA,
® [apamMceTpaMu CpCa Y NOJSMH B IBYX PA3JIMYHBIX TOYKAX IMTPOCTPAHCTBA.

11.

Jlemma Jlopennia jyist 06CKOHEUHO OOJIBIIIOT0 00BeMa MPEACTABIISIET COOO0M
MaTEeMaTHYECKYIO 3aMHCh

e Tteopemsl ["aycca-OcTporpaackoro;

® TeopeMbl B3aMMHOCTH,

® TCOpPEMbI CIMHCTBCHHOCTH PEIICHUI YPABHCHHUH JICKTPOJIMHAMUKH.

12.

B cooTBeTCTBMM ¢ IPUHUMIIOM NEPECTAHOBOYHOM JBOWCTBEHHOCTH,
pacrpocTpaHeHHBIM Ha CiTy4all HAJIM4Hs B paCCMAaTPUBAEMOM 00JIaCTH CTOPOHHUX
HMCTOYHHKOB MOHOXPOMATHUECKOTO MOJIsi (Cpeia MpoBoIsIas ), IepecTaHOBKa
BBITOJIHAETCS 110 CIEAYIONIEH CXeMe:

e EFoH, g, <>—u,

= Tr Scm Som .
e EFoH, g, —u, o <=0,
e E©H, &, <>—u,, 6" <>—0" (npaBunbHsIii 0TBET!).
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13.

B cooTBeTCTBMM ¢ IPUHUMIIOM NEPECTAHOBOYHOM JBOWCTBEHHOCTH,
pacrpocTpaHeHHBIM Ha CiTy4al HAJIMYHs B paCCMAaTPUBACMOM 00JIaCTH CTOPOHHHUX
HMCTOYHUKOB MOHOXPOMATHYECKOTO TOJIs (Cpeia TUAICKTpUIecKas), IepecTaHOBKa
BBITOJIHAETCS 110 CIEAYIONIEH CXeMe:

o EoH & <>—1L;
o EowH, g <>—1,0" -5,

e E©H, 8 <>—pu,,07 <>—0 " (npaBwibHbIi oTBET!).

14.

Jlenenue cpejl Ha HETMHEWHbIE U IMHEWHbIe 00yCIOBICHO
® 3aBHCHMOCTBIO (HE3aBUCUMOCTBIO) UX NTapaMETPOB OT KOOPAUHAT CPEJIbI;
® 3aBHCHMOCTBIO (HE3aBUCUMOCTBIO) UX [TAPaMETPOB OT BPEMEHU;
® 3aBHCHMOCTBIO (He3aBMCHMOCTBIO) MX MIapAMETPOB OT 3HA4YeHM
BEKTOPOB MOJIA.

15.

[To xapakTepy 3aBUCUMOCTH CBOMCTB CpEJIbl OT HAMPABJIEHHUS CPEIbl AEIATCA Ha:
e HeJIWHEWHBIC U IMHEHHEBIE;
® M30TPONHbIC U AHU3OTPOINHbBIE;
® OJIHOPOJIHBIE U HEOJTHOPOIHBIE.

16.

[To xapakTepy 3aBUCMOCTH CBOMCTB CPEJbl OT KOOPJAUHAT CPEJIbI ACIATCSA HA:
e HeIWHEHHBIC U IMHEHHEIE,
® H30TPOIHBIE U AHU3OTPOIIHBIE;
® OJHOPOAHBIC H HEOTHOPOAHBIE.

17.

[To xapakTepy 3aBUCUMOCTH CBOMCTB CPEBI OT BEKTOPOB AJIEKTPOMATHUTHOTO OIS
CpEIBI IETIATCS Ha:

e HeJUHellHbIEe U JIUHEHHDbIE,

® H30TPOINHBIE U AHU30TPOITHBIE;

® OJHOPOJIHBIC U HEOJTHOPOJIHBIE.

18.

MartepuasnbHble ypaBHEHUS JIEKTPOMArHUTHOTO TIOJISl CBSA3BIBAIOT MEXIY COOOM
® BeKTOPbI JIEKTPOMATHUTHOI'O MOJISI M IapaMeTphbl CPeabl;
® BEKTOPHI MMOJIS K KOOPIUHATHI TOUYKH HAOIIOICHUS;
® [apameTphl CPEl U SHEPTUIO JIEKTPOMATrHUTHOTO MOJIA.

19.

VYpaBHenus Makcsenia B qudepeHIaabHoi GopMe CBA3BIBAET MEXY cOO0M
® 3HAYCHHs BEKTOPOB 3JICKTPOMATHUTHOTO MOJISl B pacCCMaTpUBaeMOM 00beMe €
3apsamMu U TOKaMU, IPOTEKAIOIIMMHU B 3TOM 00bEME;




* 3HaYeHHUsI BEKTOPOB 3JIEKTPOMATHUTHOTO 10JIsl B HEKOTOPOii ToOUuKe
cpelbl ¢ COBOKYITHOCTBIO MUIOTHOCTEH 3apsi/IoB M TOKOB B 3TOi TOYKE,;

® BCKTOPBI 3JICKTPOMArHUTHOTO TOJIS C TApaMeTpaMH CPEJibl, TIe HaOItoqaeTes
JIEKTPOMArHUTHOE TOJIC.

20. | YpaBHeHust MakcBesnia B MHTETpajdbHOM (hopMe CBS3BIBAET MEKIY COOOM
® 3HAaYeHHUs] BEKTOPOB IJIEKTPOMATHUTHOIO MOJISI B pACCMATPUBAEMOM
o0beMe € 3apsiIaMi M TOKAMU, IPOTEKAIOIMMU B ITOM 00beMe;
® 3HAYEHMs BEKTOPOB 3JEKTPOMArHUTHOTO MOJISl B HEKOTOPOU TOUKE CPEJIbI C
COBOKYITHOCTbBIO IJIOTHOCTEH 3aps/I0B U TOKOB B 3TOU TOUKE;
® BEKTOPHI JIEKTPOMArHUTHOTO MOJIs ¢ TapaMeTpaMu Cpeibl, e Habto1aeTcs
AJIEKTPOMArHUTHOE TIOJIE.
21. | IlpuHUMT HETPEPBHIBHOCTH CUJIOBBIX TUHUI MarHUTHOTO TOJIsE 00YCIIOBJICH
e 3akoHoM Owma B auddepeHnmaibHoi popme;
® paBEHCTBOM HYJIIO IMBEPreHUNH BEKTOPa MATHUTHON NHAYKIHH (B
COOTBETCTBHHM ¢ 4-M ypaBHeHHeM MakcBesuia B 1M depeHInaTbHOM
dopmedivB =0);
e MaTepuaJIbHbIMHU YPABHEHUSIMH 3JIEKTPOMArHUTHOTO MOJIS.
22. | B ocHOBaHuM 1-T0 ypaBHEHUSI MaKcBeIa JICKUT
® 3aKOH HEMPEPHIBHOCTH MOCTOSHHOTO 3JIEKTPUUYECKOTO TOKA;
® 3aKOH COXPaHEHHS AICKTPHUECKOTO 3apsia;
® 3aKOH MOJIHOTO TOKA.
23. | B ocHOBaHUM 2-T0 ypaBHEHHUSI MaKCBeIa JIEKUT
® 3aKOH 0 MATHUTHOI UHIAYKIMH;
® 3aKOH COXPaHEHUS AIEKTPUUECKOTrO0 3apsija;
® 3aKOH MOJIHOTO TOKa.
24. | O0G00IIEeHHBIN 3aKOH JIEKTPOMAarHUTHOW WHIYKIIMA OCHOBAH Ha
® 3aKOHE MOJHOTO TOKA;
® ONbITHOM 3aKOHE 00 3JIEKTPOMATHUTHOW MHAYKIH,
e 3akone Oma B muddepennmanbHoi Gopme.
25. | IlepeMeHHOE BO BPEMEHH AJICKTPUUICCKOE ITOJIe HE3aBHCHMO OT CBOMCTB CPEJIbI
MIPUBOAUT K MOSIBJICHUIO
® [OTEHIIMATBHOTO JIEKTPUUYECKOTO TOJIS;
® TIOCTOSIHHOTO DJIEKTPUUYECKOTO TTOJIS;
e BHXPEBOIr0 MArHUTHOIO MOJIS.
26. | HenpepbIBHOCTH CUIIOBBIX IMHUN MarHUTHOTO TOJISI 00yCIOBIEHA
® 3aKOHOM IOJHOTO TOKa;
e 4-m ypaBHenuem MakcBei1a B 1uppepeHuuaibHoi gopme (dIVB =0 );
® 3aKOHOM 00 3JIEeKTPOMarHUTHON MHIYKITUH.
27. | K ctporuM MeTo1aM pemieHus YpaBHEHUH dJICKTPOAMHAMHUKH OTHOCHTCS
® MeTO/ pa3jieieHusi IepeMeHHbIX;
e METOJI BOJIJHOBOU OIITHKH;
® METOJI F€OMETPUYECKON ONTUKH.
28. | K ctporumM MeTo/iaM pelieHus ypaBHEHUH dJeKTPOAMHAMUKN OTHOCHUTCS
® METOJ r€OMETPUYECKOM ONTUKH;
e METOJI BOJJHOBOM OIITHKH;
® MeTO0/l, OCHOBAHHBII HA HCNOJb30BaHNuM popmyibl Kupxroga.
29. | K cTporum MeTosiaM pelieHus ypaBHEHHH 3JeKTPOAMHAMUKH OTHOCUTCS

e MeToJ pellleHHs 32Ja4H HA U3JIyYeHHe U3BeCTHbIMHM HCTOYHMKAMHM B
HEOrPAHNYEHHOW OJTHOPOIHOM cpeje;




® METOJ BOJHOBOM ONTHKH;
® METOJ Fr€OMETPUYECKON ONTHKH.

30. [TpuGmmxeHHBIM METOZOM PEIICHUS 3a/1a4 JICKTPOIUHAMUKH SIBJISIETCS:
e METOJ BOJTHOBOW ONTHKM,
® METOJ pa3/eleHUs IePEMCHHBIX;
®  METOJ 3€PKAIBHBIX U300paKEHHIA.
31. [TpuOaMKeHHBIM METOAOM PEILLEHUS 3a7a4 JIEKTPOINHAMUKHU SBIISETCS:
® MeToj reoMeTpUYecKOoil ONTHKH;
® METOJ pa3/ieleHUs IePEMECHHBIX;
®  METOJ 3€PKAIbHBIX U300paKEHHII.
32. Brenenue KOMITJIEKCHON JUAIEKTPHUUECKON MPOHUIIAEMOCTH TIO3BOJISIET
e clenaTh CUCTEMY YpPaBHEHHE JIEKTPOMArHUTHOTO MOJIsl CHMMETPHUYHOM;
® TPUMEHUTH K PELICHUIO YPABHEHUS AJIEKTPOMATHUTHOIO MOJI METO/T
pas3aeNeHus ePeMEeHHBIX;
¢ [PHUBECTH YPABHEHMS FJIEKTPOMATHUTHOIO MOJS sl MOJIYIPOBOAsiIIeii
U NPOBOJsiNIeii cpe/ibl K BUAY YPAaBHEHHMH ISl IMAJIEKTPHUKA,
e 3amucaTh ypaBHeHHs] MakcBela B KOMIUIEKCHOM opme.
33. Cpena cunraercs UAcaIbHBIM ITPOBOTHIUKOM €CITH
e ce yJelnbHas 3JIeKTPHIECKas IPOBOJUMOCTh CTPEMHTCA K eaunute (y, —1);
e ce yJenbHas 3JIeKTPHIECKask IIPOBOJIMMOCTh CTPEMUTCS K HyIHO (7, — 0);
e ee yleJbHas dJIeKTpUYecKasi IPOBOJUMOCTb CTPEMHUTCS K
0ecKOHeYHOCTH (y, —> ).
34. Cpena cunraercs uAcanbHbIM JUJIEKTPUKOM €CITU
e ce yJelbHas 3JIEKTPHIECKas IPOBOJUMOCTh CTPEMHTCA K eaunuie (y, —1);
e ee yAeJbHAs YIEKTPUUYeCKasi MPOBOAUMOCTb CTPEMHUTCSI K HYJIIO
(7, —0);
® cc yJelbHas DJIEKTPUIECKas IPOBOIUMOCTh CTPEMHUTCS K OECKOHEUHOCTH
(7, =)
35. Ecnu B paccmatpuBaemoii cpesie Ha 3aJaHHON YacTOTE TOKU CMEIIEHUS
peo0IIaaroT HaJl TOKaMH IMPOBOJIUMOCTH, TO CPEJla CAUTACTCS
® IMIJIEKTPUYECKOM,
® [POBOJALLIEH;
e  [OJIYIPOBOJSIIEH.
36. Ecnu B paccmatpuBaeMoii cpejie Ha 3aJaHHON 9acTOTE TOKH MPOBOJIUMOCTH
peo0IagaoT Ha/l TOKaMHU CMEILIEHUS, TO Cpejla CUUTAeTC s
® JIUBJIEKTPUYECKOM;
* NpPOBOASAILIECH;
®  [OJIYHPOBOJSAILIECH.
37. Ecnu B paccmatpuBaemoii cpesie Ha 3aJaHHON YacTOTE TOKU CMEIIEHUS COU3MEPUMBI
0 BEJIMYMHE C TOKAMH IMPOBOJIUMOCTH, TO CPEJIa CAUTACTCS
® JIUDJIEKTPUYECKOM;
® [POBOJIAIIECH;
® MOJIYNPOBOJSIIIECH.
38. B cooTBeTcTBUY € TEOPEMOI €IMHCTBEHHOCTH

® [pH 32JaHHBIX HAYAJIbHBIX H TPAHUYHBIX YCIOBHIX He MOKET ObITh
ABYX Pa3HbIX pellieHuii ypaBHeHHUI 3J1eKTPOMATHUTHOI'O MOJIS;
® [pH 3aJIaHHBIX HAYAJIbHBIX M TPAHUYHBIX YCIOBUSX, & TAKXKE IPHU 33JaHHOM




pacnpeaciCHMU U OAHOBPCMCHHOM I[GflCTBHI/I HCTOYHUKOB IT0JIA, IIOJTHOC
I10JI€ 6y,[[eT OIIpCACIATHCA BCKTOpHOﬁ CYMMOP’I BCCX MCTOYHHKOB I10JIA,

® MArHuMTHBIC CUJIOBBIC JIMHUH BCEraa CUCIIIICHBI C ITOJIHBIM TOKOM, KOTOpBII71
SABJIACTCA CYMMOﬁ TOKOB IMPOBOAMMOCTHU M TOKOB CMCHICHUS.

39. MarauTtHoe 1ose co3gaercs
¢ KaK TOKaMM NPOBOJUMOCTH, TAK U TOKAMHU, ONPe/1eITI0INMUCS
U3MEHEeHUEM YIeKTPHUYECKOro MoJisi BO BpeMeHH;
® HEMOJBUKHBIMHU IIIEKTPUUCCKUMHU 3apsIaMu;
® HEMOJBMKHBIMHU DJICKTPUICCKUMHU 3apsIaMU U TOKAMHU.
40. Bcsikoe namMeHeHne MarHuTHOTO TOJISl BO BPEMEHU HE3aBUCUMO OT MTapaMeTpOB
CpeIbl BHI3BIBAET MOSBICHUE
® BHXPEBOI0 YIEKTPUIECKOI0 MOJIS;
® TOTCHIIMATBHOTO JIEKTPUUYECKOTO TOJIS;
® CTAllMOHAPHOI'O 3JIEKTPOMArHUTHOIO MOJIS.
41. B cootBercTBUH ¢ 3-M ypaBHeHHeM Makcpemia divD = p HOTOK BeKTOpa
aneKkTpudeckoro cMemieHus D uepes 3aMKHYTYI0 MOBEPXHOCTh S paBeH
e CcyMMe 3apsiioB, UMeIIUXCHA B 00beMe V, 3aK/II04eHHOM BHYTPH
YKa3aHHOW MOBEPXHOCTH,
® CyMMe€ [TOBEPXHOCTHBIX 3aps0B, PACIIONOKEHHBIX Ha YKa3aHHOM
MMOBEPXHOCTH;
® HYIIO.
42. B cootBeTcTBUM ¢ 4-M ypaBHEeHHEeM MakcBeslia MOTOK BEKTOPa MarHUTHOM
WHAYKIMH B 9epe3 3aMKHYTYIO TIOBEPXHOCTh S PaBeH
* HYJIW;
e (OCCKOHEYHOCTH;
e OmpenemseTcs YaCTHOM MPOU3BOIHOM IO BPEMEHH OT BEKTOpa
HAMPsKEHHOCTH MarHUTHOTO TOJISI.
43. 4-¢ ypaBHeHHe MakcBesia §§ dS =0 B uHTerpaIbHOM hopMe MpeacTaBIieT cO6Ol
S
® MaTeMaTHYeCKOE BhIpaKEHUE MPUHIIUIA CYTIEPIIO3UIINH;
® MaTeMaTHYeCKOE BhIpaXKCHHUE MPUHIIMIA HEMPEPHIBHOCTH MOCTOSTHHOTO TOKA;
e MaTeMaTH4YeCKoe BbIpa:KeHUe MPUHIIUINA HeMPEePbIBHOCTH MATHUTHOTO
NMOTOKA.
44, HenpepbIBHOCTh CUITOBBIX JTUHUN TOCTOSTHHOT'O MArHUTHOTO T10JIs1 00OCHOBBIBAIOT
UCXOS U3
® TIOSIBIICHUSI BUXPEBOTO JIEKTPUUECKOTO MOJIS IPU U3MEHEHUU BO BPEMEHHU
MarHUTHOTO TIOJIS;
¢ OTCYTCTBHS B IPUPOJie MATHUTHBIX 3aPS/10B;
¢ TPUHIHUIA HEPEPHIBHOCTH MOCTOSHHOTO TOKA.
45. [Tepexon B ypaBHeHUsiX MakcBellia K KOMIUIEKCHBIM BEKTOpPAaM BO3MOKEH MOTOMY
YTO 3TH yPaBHEHUS SBISIOTCS
e JIMHEHHBLIMH,
® OJIHOPOJHBIMY;
® HEOJHOPOJHBIMHU.
46.

[Torok BekTopa IloiiTuHra iﬂEﬁ }iS_ YUCJIEHHO PaBEH
S
® MOIIHOCTH, KOTOpasi B 3aBUCHMOCTH OT 3HaKa HHTerpaJa Judo BXOAUT
(« - »), 1100 BBIXOAUT (« + ») 32 paccMaTpuBaeMblii 00beM;
® KOJIMYECTBY IHEPIUH, IEPEHOCUMON FIIEKTPOMAarHUTHBIMH BOJTHAMH 3a
€AUHUILY BPEMEHH Yepe3 AMHUYHYIO IUIOMAKY, PACIIOTIO0KEHHYIO




NEPNCHAUKYJISIPHO K HAIIPABJICHUIO PACTIPOCTPAHCHUA BHGKTPOMaFHHTHOfI
OHCPI'UH.

47. O060011eHHOE HEOTHOPOTHOE BEKTOPHOE BOJTHOBOE YPAaBHEHHE MEPEXOIUT B
BOJIHOBOE ypaBHeHHe [lamambepa ecnu
e ylaeJbHAasl JIEKTPUUYECKas NPOBOAUMOCTb Cpedbl, I/ie HalJoaaercs
3JIEKTPOMAarHUTHOE 1oJie, paBHa HyJ110 (7, =0);
e B o01acTy, rje paccMaTpUBAETCs IEKTPOMArHUTHOE I10JI€, OTCYTCTBYIOT
3aps/ibl U TOKHU;
® cpena, e pacCMaTPUBAETCS 3JIEKTPOMArHUTHOE T0JI€, SABIISIETCS
IIPOBOASIIEH U B HEM OTCYTCTBYIOT CTOPOHHHE 3apsi/ibl U TOKHU.
48. Ecnu B mpouecce paguonepenayu TOK B IEPENAIOLIEH AHTEHHE PABEH TOKY,
MIPOTEKAIOIIEMY B IPUEMHON aHTEHHE, TO B COOTBETCTBUU C TEOPEMON B3aUMHOCTH
® [IPOCTPAHCTBO MEXAY JBYMsI aHTEHHAMH COJEPIKUT HEJTMHEHHBIE 3JIEMEHTHI;
® [IPOCTPAHCTBO MEXIY 3TUMHU JBYMsI aHTEHHAMH COJEPKUT aHU30TPOITHBIE
3JIEMEHTHI;
e paBHbIMHU ABJAI0TCHA D/{C, HaBeJeHHbIE YKA3aHHBIMH TOKAMHU B
COOTBETCTBYIOIIHMX AHTEHHAX;
® COHaNpaBJICHHBIMU SBJISIIOTCA BEKTOpHI loiiTHHra, XapakTepusyroume
9JIEKTPOMArHUTHBIE 10JIs1, BO30YKAa€MbIe STUMHU aHTEHHAMH.
49. BBenenue BEKTOPHOr0 M CKaJISIPHOTO 3JEKTPOAMHAMUYECKUX TOTEHIIMAJIOB
II03BOJISIET
® CJ/IeJIaTh CUCTEMY YPaBHEHUH AJIEKTPOMATHUTHOTO MOJISI CHMMETPUYHOM;
® [IPUBECTU YPABHEHUS MOJIA JUIS OJYIPOBOISALIEH U MPOBOAALICH Cpell K
BUJly YPABHEHUM JIJIs1 AUDIICKTPUKA;
® YVIPOCTUTH BEKTOPHbIC BOJHOBbIC YPABHEHUSI TAKMM 00pPa30M, YTO B HX
NMPaBbIX YACTAX HAXOAATCH HEMOCPEACTBEHHO BO30Yy:KIa0Me PyHKIUN
B BH/Ie CTOPOHHUX IJIOTHOCTEH 3aps/ia U TOKAa, a He UX
nuddepennnanbabie 3pdexTsnl (grad nim rot).
50. BBeneHune B BEKTOpHbIE BOJHOBBIE YpaBHEHUS BeKkTopa ['epiia 1aeT BO3MOKHOCTD
® CJ/IeJIaTh CUCTEMY YPaBHEHHUH AJIEKTPOMArHUTHOTO TOJISI CHMMETPUYHOM;
e CBeCTH ypaBHeHUs1 MaKkcBeJ/1a JIMIIb K O/THOMY BEKTOPHOMY BOJIHOBOMY
YPABHEHHUIO,
® [IPUBECTU YPABHEHUS MOJIS JIJIsl OJIYIPOBOISAIIEH U IPOBOSIIEH Cpell K
BHJIy YPABHEHHH JJIsl TUDJICKTPHKA.
51. 30Ha 3JIEMEHTapHOIO JJIEKTPUUECKOTO [HWIOJISA, TIE BBIIOJHAETCS COOTHOLIEHHE
|kr|<< | wmu 221 << A Ha3bIBaeTCS
® BOJIHOBOI 30HOM;
® JajbHEH 30HOM;
e OJMKHEH 30HOH.
52. 30Ha BJIEMEHTApHOI0 3JIEKTPUUYECKOTO [HUIIOJISA, TJE BBINOJHAETCS COOTHOIICHHE
|kr[>> | wu 221 >> A Ha3pIBaeTCS
e KBa3HMCTALIMOHAPHON 30HOW;
e JaJbLHEeH 30HOM;
e OmmKHEH 30HOM.
53. DneMeHTapHBIN ANEKTPUUECKUI IUTIOJb CO3AAET
e c(epUUYECKYIO BOJIHY;
® [WIMHAPHUYECKYIO BOJIHY;
® [UIOCKYHO JIEKTPOMATrHUTHYIO BOJIHY.
54,

[IpocTpancTBeHHass AuarpaMma, OTpaKawollash 3aBUCUMOCTb  COCTaBJISIFOIINX
BEKTOPOB HAIPSDKEHHOCTEH dJeKTpoMarHuTHoro nomst H, u E,, co3naBaeMoro




ANIEMEHTAPHBIM 3JIEKTPUYCCKAM JHUIIONEM, OT MmojsipHOro yria 9 (mpu r = const)
MIPEACTABISET CO00H
e TOpPOMX ¢ HYJEBbIM BHYTPEHHHUM [MaMeTPOM, LEHTP KOTOPOro
COBIIA/IA€T C CePeIMHOM IUII0JIH;
® JIBE€ COIPHUKACAIOUIMECS OKPY>KHOCTH, PACIIOJIOKEHHBIE OJIHA HaJd ApPYIOW,
IIPU 3TOM TOYKA UX CONMPUKOCHOBEHHUS COBIAJIAET C CEPEAMHON JUIIOIIS;
e cdepy, HEHTP KOTOPOH COBMATAET C CEPEAUHOMN TUTIONIS.

55. CunoBple JIMHUM MarHMTHOIO IIOJS,, CO34aBa€MOr0  BEPTUKAJIbHBIM
3JIEMEHTAPHBIM 3JIEKTPUUECKUM JIUIIONEM MPEICTABISIOT COO0M

® KOHIIEHTPUYECKHE OKPY>KHOCTH, MapajulesibHble SKBATOPHAIBHOM IJIOCKOCTU
C LIEHTPOM Ha OCH JTUIIOJIS;

® KOHIICHTPUYECKHE OKPY’KHOCTH, IapaJuIEIbHbIE MEPUINOHAIBHOM IJIOCKOCTU
C LICHTPOM Ha OCH JUIIOJIS;

¢ KOHLCHTPHMYECKHE OKPYKHOCTH, MapauleJibHble MepPHAHOHAIbHOMN
IUIOCKOCTH, PACHOJIOKeHHble 10 00eMM CTOPOHAM [JHMIOJA H
conpuKacauyecs B TOYKe, COBINAJAAIONIEH ¢ cepeANHON AUTIOJIS.

56. IIpocTpancTBeHHas quarpaMma, OTpakarollas 3aBUCUMOCTb COCTAaBIISAIOLIEH BEKTOpa
HATIPSOKEHHOCTH ~ JIEKTPHYECKOTO  moNs .,  CO3/aBagMOro  dIeMEHTapHBIM
AJEKTPUYECKUM JIUIIOJIEM, OT HOJSpHOro yria 3 (mpu I = const) mpeacrasiisieT
coboi

® TOPOU[ C HYJEBBIM BHYTPEHHHM AMAMETPOM, LIEHTP KOTOPOrO COBIANAET C
CEepPEaUHOMN JUIIOJS;

e JIBe CONMPHMKACAIOIIHECS OKPYKHOCTH, PACIIOJIOKEHHbIC O/IHA HAl APYTI O,
MPH 3TOM TOYKA X CONPHKOCHOBEHHUS COBIIA/IACT € CePeANHO TUI0JIS;

e cdepy, HEHTp KOTOPOIl cOBHAIACT C CEPEAUHOM JUIOIIS.

S57. [Tone »neMeHTapHOIO ANEKTPUUYECKOTO JUIOJIS OTHOCHUTEIBHO MPOJOJIBHOM

OCH JUNOJISA (OTHOCUTENBHO €70 MOMEHTA) NUMEET
e monepevny cTpykrypy (TEM);
® MONepPeYHO-MAarHUTHYIO CTPYKTYpY (TM);
®  [OIEPEYHO-ICKTpHUeCcKYI0 cTpyKTypy (TE).

58. PaccTosHMsL OT TOUKM HaONIOJEHMS 10 YYacTKOB BOJIHOBOW MOBEPXHOCTH,
00YCJIOBJICHHBIX JIByMS COCETHUMH 30HaMu DpeHess, OTIIMYarTcs ApYyT OT Apyra Ha
BEIMYUHY

e A /4,rae A - JUIMHA BOJHEI,
o A2;
e A

59. ONEeKTPOMarHUTHYIO BOJHY C KPYTOBOW MOJISIpU3AallME€d MOXHO IOJY4HTb
MOCPEJICTBOM CJIOXKEHHUS JIByX B3aMMHO OPTOTOHAIBHBIX IUIOCKO MOJSPU30BAHHBIX
BOJH C OAMHAKOBOM 4acTtoTOo. IIpm 3TOM yClOBHEM IOJIYYEHHs TAaKOW BOJIHBI
SABIISICTCS

® PpaBeHCTBO AaMIUIMTYA [JBYX B3aMMHO OPTOrOHAJBHBIX ILIOCKO
NOJIAPU30BAHHBIX BOJIH U CABUT (pa3 Me:kay HUMHU, PaBHBIH T/2;
® PpaBEHCTBO HYJI aMIUIUTYJbl OJHOM U3  CKJIAAbIBAEMBIX  IIJIOCKO
MOJIIPU30BAaHHBIX BOJH HE3aBUCUMO OT cIBUTA (pa3 MEeXTy HUMU;
® paBEHCTBO HYJI aMIUIMTYJIbl OAHOM M3  CKJIAQAbIBAEMBIX  ILIOCKO
MOJISIPU30BAHHBIX BOJIH M CABUT (ha3 MKy HUMH, PaBHBIN TU/2.
60. Meton reoMeTpuuecKod ONTHUKM HAaXOAUT TNPUMEHEHUE IIpU pPELICHUU

CJIeIyIOIIEH IeKTPOIMHAMUYECKOM 3a1aun
® Ha OTpa’keHHe NIEKTPOMATHUTHBIX BOJH WA€AJIbHO MPOBOISIIIUMU
TeJJaMH B OJTHOPOTHOM U30TPONHO¥ cpene,;




e udpPaKIUU HA MPETATCTBUH, €CIH PAIUyC KPUBU3HBI MPEISATCTBUS CPAaBHUM
C JUIMHOM BOJIHEI;

® Ha OTpPaKEHHE OJJIEKTPOMATHUTHBIX BOJIH, €CJIM TOYKa HaONIOIEeHUS
HaXOAUTCs BOJIHM3M reOMETPUUECKON IpaHuUIlbl MyUKa JTy4ei.

61. Ecnim mpu  pemieHMu  3ME€KTPOJMHAMUYECKOM  3aJauyd  BBIIOJHSETCS
cootHomrenne /A << 1 (I — xapakrepHblii pa3mep obsactu mpoctpaHcTBa V, rae
paccMaTpuBaeTcs DJCKTPOMArHWUTHOE TI0JIe;, A - JUIMHA BOJIHBI), TO 00JacTh
PacIoIoKeHUs] TPAaHUYHOM TOBEPXHOCTHU B 3JIEKTPOMArHUTHOM I10JI€ SIBJIAETCS

® DPE30HAHCHOM;
® KBa3HOITHYECKOIL;
¢ KBa3MCTAIMOHAPHOM.

62. Ecniu mpu  pemieHMu  3E€KTPOJMHAMUYECKOM  3aJauyd  BBIIOJHSETCA
cootHomrenue /A >> 1 (I — xapakrepHblii pa3mep obsactu mpoctpaHcTBa V, rae
paccMaTpuBaeTcs SJCKTPOMArHUTHOE TI0JIe;, A - JUIMHA BOJIHBI), TO 00JacTh
PacIoIoKeHUs] TPAaHUYHOM TOBEPXHOCTHU B 3JIEKTPOMArHUTHOM I10JI€ SIBJIETCS

® DPE30HAHCHO;
® KBa3HONTHYECKOM,
e KBa3UCTALMOHAPHOI.

63. Ecnmu nmpm  pemeHWu  ANEKTPOJMHAMUYECKOH  3aJa4yd  BBITIOJIHSIETCS
cootHomrenne I/A = 1 (I — xapakrepHslii pasmep oOmacTu mpocTpaHcTBa V, Tae
paccMaTpuBaeTCs AJIEKTPOMArHUTHOE IOJie; A - JUIMHA BOJIHBI), TO OOJIACTh
PAacIIoNIOKEHUS TPAHUYHOM MTOBEPXHOCTHU B 3JICKTPOMATHUTHOM TTOJIE SIBIISIETCS

® PEe30HAHCHOW;
® KBa3UOITHYECKOI;
e KBa3UCTALMOHAPHOII.

64. Jnst pemeHuss SNEKTPOAMHAMHUYECKUX 3aJad B PE30HAHCHOM 00JacTh
HE00X0IUMO MPUMEHSTh

® CTpOrue MeTo/bl pelleHus;
e MpHUOIKEHHBIE METO/IBI PELICHHUS;
® BO3MOXKHO IMPHUMEHEHHE KaK CTPOTHUX, TaK M MPHUOIMKEHHBIX METOIOB.
65. JUis  pemieHust SJIEKTPOAMHAMHMUYECKMX 3a/lad B PE30HAHCHOM obsacTu
HE00X0IUMO MTPUMEHSTh
® CTpOrue MeTo/Abl pelleHus;
® METOJl TEOMETPUYECKON ONTHKH,
® METOJI BOJTHOBOM ONTHKH;
® METOJl KBa3UCTaTHYECKUX MPUOIMKEHUI.
66. Jlnis petieHus 3eKTPOJMHAMUYECKUX 3a/1a4 B KBa3UCTAllMOHAPHOM 00JIacTH
HEO0OXOIUMO MPUMEHSTh
® CTPOTM€ METO/IbI pelleHMS;
® METOJI TeOMETPUYECKON ONTHKH;
® METO]l BOJHOBOM ONTHKH;
® MeTOJ KBa3UCTATHYECKMX NPHOJIHIKEHMI.
67. Jis permeHust 3IEKTPOJAMHAMHUYECKUX 3a7ad B KBa3HONTHYECKOH OO0JIACTH
HE00X0IUMO MTPUMEHSTh
® CTPOTHE METO/bI PEeIICHHS;
e MeTO/I BOJIHOBOI ONTHKH,
® MeTOJl KBa3UCTaTHYECKHX MPUOIMKEHUI.
68. B ocHOBe MeTo1a KBa3UCTATUYECKUX MPUOIMKEHHUH JTeKaT

e MeTOoAbl JIJEKTPOCTATHKH H MATHHUTOCTATHMKH, NPH 3TOM BOJIHOBbIE
YPABHEHHSI 3JIEKTPOMATHUTHOIO TMOJIs BBIPOKAAITCSI B YpPaBHEHHS




Jlamaca u Ilyaccona;

® TPEICTABJIICHHE O JIOKAIBHOM XapaKTepe pPacHpOCTPAaHEHUs, OTPaKCHUA U
IIPEJIOMJIEHUSI CBETa, KOIZla IYy4OK CBETa NPEJACTaBIsSIETCS B  BUJE
COBOKYITHOCTH CKOJIb YTOJHO TOHKHX ITy4KOB JIy4e€H, pacIpPOCTPAaHAIOIINXCS
HE3aBHCUMO JIpyr OT Jpyra (BeJIMYMHA IIOTOKA HSHEPIMM B PA3JIMYHBIX
CEUEHMSIX JIyya MOCTOSHHA);

e npuHuun ['roiirenca-Openens.

69. B ocHOBe MeTO1a TEOMETPUUECKON ONTHKH JIeKAT
® METOJbI AEKTPOCTATUKH U MArHUTOCTATUKH, IIPH 3TOM BOJIHOBBIEC YPAaBHEHUS
3JIEKTPOMArHUTHOT'O MOJIS BBIPOKAatoTCs B ypaBHeHus Jlamnaca u [lyaccona;
e MpelcTaBJeHUE O JOKAIbHOM XapaKTepe paclpoCTPaHeHHsl, OTPAKeHH
U NpeJOMJICHHSI CBeTa, KOIJa IY4YO0K CBeTa IpeacTaBJsieTcss B BHAE
COBOKYIHOCTH CKOJIb YroJgHO TOHKHX NY4YKOB Jyyvei,
PACIPOCTPAHAIOIIMXCS HE3aBHCHMO JIPYr OT Apyra (BeJIHYHHA NOTOKA
HEPrUH B Pa3IMYHBIX CEYECHHSX JIy4a MOCTOSTHHA);
e npuHumn ['rolirenca-Openens.
70. B ocHoBe MeTo/1a BOJIHOBOM ((hHU3HUECKOI) ONTUKY JIekKAT
® METOJIbl IEKTPOCTATUKN U MArHUTOCTATUKH, IIPU ITOM BOJHOBbIE yPaBHEHHUS
AJIEKTPOMAarHUTHOTO T10JISI BBIPOXAAt0TCs B ypaBHeHus Jlamutaca u Ilyaccona;
® T[pPEJCTAaBJIICHHWE O JIOKAJIbHOM XapaKTepe pacHpOCTPaHEHUs, OTPaKECHUS U
IPEJOMJIEHUsl CBEeTa, KOrjJa IIy4OK CBeTa IPEACTaBIsIeTCs B  BHUJE
COBOKYITHOCTH CKOJIb YTOJHO TOHKHX ITy4KOB JIyue€H, pacIpOCTPaHSIOIIUXCS
HE3aBUCUMO Jpyr OT Jpyra (BeJIMYMHA IIOTOKA 3HEPrUU B Pa3IMUHBIX
CEUEHUSX JIyya IIOCTOSIHHA);
e npuHuun I'viirenca-@penes.
71. JlaeT BO3MOXXHOCTH Y4Y€CTh SBJCHHE JU(PPAKIUU B KBa3HONTHUECKOU
obnactu
® METOJ FeOMEeTPUYECKOM ONTUKH;
e MeETO] BOJTHOBOM ONTHKH,
®  METOJ KBa3UCTATUYECKUX MPHOIHKECHHH.

72. He no3BosnsieT y4ecTs siBieHue TU(pakiny B KBa3UONITHIECKOH 0bmacTu

® MeTOJ reoMeTPUYeCKOi ONTUKH,
® METOJ BOJIJHOBOM OITHKH;
® METOJ, OCHOBAHHBIH Ha HCIOJb30BaHUU (opMyIsl Kupxroda.

73. daza xoneGaHMs, BHI3BIBAEMOTO YYaCTKOM BOJIHOBOH MOBEPXHOCTH Sn (N-s
30Ha @peHensi) oTinyaeTcss oT (a3bl KojeOaHMsl, BBI3BAHHOIO COCEAHUM YYacTKOM
BOJIHOBO MOBEPXHOCTH Sn+1 (MK Sn-1) Ha

e T
o T1/2;
e 2m.
74. KommuiekcHbllt K03 (UIUEHT pacnpoCTpaHEHUs 3JEKTPOMArHUTHOM BOJIHBI
(KOMILJIEKCHOE BOJIHOBOE YHUCJIO) ONPEAEseTCs
® napaMeTpaMH cpelbl PACIPOCTPAHEHMS,
e HavyaNbHOU (a30il KonebaHus;
® MTHOBEHHBIM 3HaYEHHEM AMILIUTY/Ibl HAIIPSHDKEHHOCTH 3JIEKTPUUECKOTO
I0J151 BOJIHBI.
75. Koadduuumenr pacmpocTpaHeHUs] SIEKTPOMATHUTHOW BOJHBI (BOJHOBOE

YHCII0) 3aBUCHUT OT
® IapaMeTpPOB cpeAbl PACIHPOCTPAHECHUS;
e HayvaJbHOH (a3bl KonebaHus;
® CpEIHEro 3a nepuoj 3HaueHus: Bekropa [loiTuHra.




76.

DOneMeHTapHbI 3JIEKTPUYECKUN AUMOIb MPEeACTaBiIseT co0oil mpoBoj, IO
KOTOpPOMY IpOTeKaeT 3eKkTpuyeckuit Tok. [Ipu aTom mmMHa nposoja
o I>>\;
o Iz}
o |<<A (A-nauHA BOJHBI),
TaK Kak IpPHU BBIIOJHEHUU 3TOIO YCJIOBHUS BO BCEX CEUYEHMAX IIPOBOJAA B
JAHHBIH MOMEHT BpeMeHHU t = CONSt mpoTekaeT OAMHAKOBBIN TOK.

77. CKopocTh  pacnpocTpaHEHMsI  3JEKTPOMarHMTHOM  BOJHBI B cpele
OIpelesaeTCs
e 3JIeKTPOMArHUTHBIMH IIapaMeTPaMHM Cpelbl PACIIPOCTPAHEHHUS;
e CpEIHHM 3a IEpHUOJ 3HauyeHueM Bekropa IloiTtunra;
¢ MI'HOBEHHBIM 3HAYCHUEM aMILIUTY bl HAIPSDKEHHOCTH dJIEKTPUYECKOTO
10JI51 BOJIHBI.

78. CKopocTh  pacHpOCTpaHEHUsl 3JEKTPOMAarHUTHOM BOJIHBI B BaKyyMe
OIIpEeAEIAETCS

e 3JIeKTPOMAIHUTHBIMHU NOCTOSAHHBIMH,

® CpEIHUM 3a IIEpUOJ 3HaueHueM Bekropa IlonTuHra;

¢ MI'HOBEHHBIM 3HAYCHUEM aMILIUTY bl HAIPSDKEHHOCTH DJIEKTPUYECKOTO
T10JIs1 BOJIHBI.

79. DJEKTpOMarHuTHas BOJIHA, Y KOTOPOM HEU3MEHHBIM IO BEJIMYMHE BEKTOP
HANPSKEHHOCTH  DJIEKTPHYECKOro Tons £, paBHOMEPHO  Bpallasch, B
(uKCUPOBaHHOM TOYKE IMPOCTPAaHCTBA C TEYEHHUEM BPEMEHHU ONHUCHIBAET
OKPY>KHOCTb, Ha3bIBA€TCs BOJIHOM C

® JUIMNTUYECKOWN MOJIAPU3ALUECH;
® JIMHEWHOW MOJIAPU3ALHECH;
e KPYIOBOH IOJIAPH3ALMEH.

80. DJNeKTpOMarHuTHas BOJIHA, Y KOTOpPOM BOOOpa)kaeéMblif KOHEI[ BeKTopa
HATPSKEHHOCTH JNIEKTPHYECKOro Tols E B (PMKCHPOBAHHON TOYKE MPOCTPAHCTBA C
TEYEHUEM BpPEMEHHM IIEpEMEIAeTCs BIOJIb OTpEe3Ka MPsMOW, COBEpIlas BO3BPATHO-
MIOCTYIIATEJIBHOE IBUYKEHUE, Ha3bIBACTCS BOJHOM €

®  DIUIMNTUYECKOH NOJIApU3ALUEH;
® JIMHEHHOM MOJIsApU3ALUeH;
e KpPYrOBOM IOJIIpU3ALMEH.

81. Ecnn umeeT MecTo aJIeKTpOMAarHuTHasl BOJIHA ¢ KPYTrOBOW MOJSpHU3ALUEN, TO
Ul 3aJaHHOTO MOMEHTa BpeMeHH { = CONSt pacmpenencHue HanpsKEHHOCTU
3NEKTpHUYEcKoro noyist £ B HAPaBIEHHH PACTIPOCTPAHEHHS BOJIHBI IPEICTABIAETCS

® DIUIMNTUYECKON CIUPAJIBIO;
e KpYIOBOii CIMPAJIbIO;
® TapMOHUYECKHUM 3aKOHOM.

82. Ecaim wumeer MecTo  3JIEKTpOMAarHuTHas BOJIHA € DJUIMITUYECKOU
NnoJsipu3alyend, To JJId 3aJlaHHOTO MOMEHTa BpemMeHH t = const pacmpezneneHue
HANPSKEHHOCTH SIEKTPHUECKOTO Mol £ B HATIPABJICHAH PACTIPOCTPAHEHHS BOIHEL
MIPEACTaBIAETCS

® JLIMITHYECKOH CHIUPAJIBIO;
® KpPYrOBOH CIHUPAJIBIO;
® TapMOHUYECKHUM 3aKOHOM.
83. Ecnn nMeeT MecTo 2J1eKTpOMarHuTHasi BOJIHA C JIMHEWHOM NoJIIpu3anuei, To

JUI 3aJaHHOTO MOMEHTa BpeMeHH { = CONSt pacrpenencHue HanpsKEHHOCTU
QJICKTPHUYCCKOIO I10JIA E B HaIlTpaBJICHUU PaCpOCTPaHCHUA BOJIHBI IIPEACTABIIACTCSA
® JUIMNTUYECKON CIUPANIbIO;




® KpPYrOBOH CIIMPAJIBIO;
¢ TapMOHHYECKHM 3aKOHOM.

84. [ToBepxHOCTh, BO BCEX TOYKaX KOTOPOMl BEKTOPHI HANPSKEHHOCTEH

ANIEKTPOMATrHUTHOTO TIOJISI UMEET OJIHY U Ty ke a3y Ha3bIBaeTCs
e (hazoBeIM HPOHTOM,
® BOJIHOBOM NMOBEPXHOCTHIO;
® [IOBEPXHOCTHIO PABHBIX AMILIUTY/I.

85. IloBepxHOCTH, BO BCEX TOYKaX KOTOPOM BEKTOPBI HAIPSKEHHOCTEN

3JICKTPOMArHUTHOTO TIOJIsI KMEET OJIHY | Ty K€ (pa3y Ha3bIBaeTCA
e (azoBbIM HPOHTOM,
¢ II0BEPXHOCTBHIO PaBHBIX (a3,
® [IOBEPXHOCTHIO PABHBIX AMIUIATY.

86. Ecam moBepxHOCTH paBHBIX (pa3 W PABHBIX aAMIUIUTYJ A3JICKTPOMArHUTHON
BOJHBI SIBJIAIOTCS IUIOCKOCTSAMM M TapajuieidbHbl Jpyr JApyry, TO Takas
3JICKTPOMArHUTHAS BOJIHA HA3BIBACTCS

® [IJIOCKOW HEOJTHOPOJAHOM BOJHOM;
® I[IJIOCKO IMOJISIPU30BAaHHON BOJIHOM;
® IIOCKOW OJTHOPOJAHOM BOJIHOM.

87. Ecnu moBepxHOCTH paBHBIX (a3 W PaBHBIX AMIUIHTY[ AJIEKTPOMArHUTHOM
BOJIHBI SIBJISIFOTCSI TUIOCKOCTSAMHM M TIPY 3TOM HE NapajuieNibHbI IPYT IPYyTY, TO Takas
3JIEKTPOMAarHUTHAsI BOJIHA HA3BIBACTCS

® IIOCKOI HEOJHOPOJAHOM BOJIHOIA;
® I[IJIOCKO IMOJISIPU30BAaHHON BOJIHOM;
® [IJIOCKOW OJJHOPOJIHOW BOJIHOM.

88. DJIEeMEHTAPHBIN TOYEUHBIN U3ITy4YaTeNlb U3JIy4aeT HIEKTPOMATHUTHYIO BOJIHY,
00J1a1a101ITy IO

e cdepuyeckoii BOJIHOBOW MOBEPXHOCTHIO;
® IWIMHIPUYECKON BOJHOBOW MOBEPXHOCTHIO;
® [IJIOCKOW BOJIHOBOW MOBEPXHOCTBIO.

89. KoMmiekcHbIi ~ BEKTOPHBIA  3JEKTPOJAMHAMUYECKUN  MOTEHIUA Zs :
XapaKTEePHUIYIOLIUHI MOJI€ 3JIEMEHTAPHOTO SJEKTPUUYECKOTO TUTIOJIS

* mapaJjiesieH NMPOJA0JbLHON OCH IUIOJS (3JIEKTPHYECKOMY MOMEHTY
JUIO0JIfA);

® EPNEHAUKYJISIPEH IEKTPUUECKOMY MOMEHTY JUIOJIS;

® COBNAJAeET C HampalieHueM BekTopa [loliTunra.

90. Wznydenne 5>IeKTPOMarHUTHOW DHEPTUU BEPTHUKAIBHBIM JJIEMEHTAPHBIM

ANEKTPUUECKUM JUIIOJIEM
® IPOMCXOJIUT B MEPUIUOHAIHHOM HAINPABIICHUU;
® KOHIICHTPHPYETCS BOJIM3H 3KBATOPUAIBHOHN MIIOCKOCTH AJIEMEHTAPHOTO
AIEKTPUIECKOTO JAUTIONS;
® MPOUCXOJAUT B PAAMAJTIBLHOM HANIPABJIEHUH.
91. ITone, co3naBaeMoe 3JIE€MEHTApHBIM 3JEKTPUUECKUM JUIOJIEM B OJIMKHEH

30HE, OMpPEAENSeTCs CIEIYIONIMMH COCTABIISIIOIIMMU BEKTOPOB 3JIEKTPOMATHUTHOTO
noJist (B cepuueckoit cucreMe KOOpAMHAT)

® MepHIAMOHAJILHON £, M paiuajbHOil £, COCTaBJSIIIUMH BEKTOpa
HANPS’KEHHOCTH 3JIEKTPHYECKOI0 MOJsA, a TAK/KE COCTABJISIOLIEH
H , Hampsi>keHHOCTH MarHHTHOIO MOJIs;

e EmnH,




92. [Tome, co3maBaeMoe€ JJIEMEHTAPHBIM JJICKTPHUYSCKAM JIAIIOJIEM B JTATbHEH
30HE, OMPEAENSETCS CIEIYIONIMMH COCTABISIIOIIMMU BEKTOPOB 3JIEKTPOMATHUTHOTO
moJist (B cepuuecKoit cucreMe KOOpAMHAT)

e MepUIMOHATbHON £, M pamuanbHoii E, COCTABIIONIMMH BEKTOPA
HANPSKEHHOCTH 3JIEKTPHYECKOTO MOJA, 4 TAKKE COCTaBsromeil H 0
HANPSHXKEHHOCTH MAarHUTHOTO TOJIS;

e E uH,

e E,m H(p (npaBMJIBHBIH OTBeET!).

93. HopmupoBannas nauarpamMma HampaBieHHocTd (JAH) BeprukamibHOro
3JIEMEHTAPHOI0 3JIEKTPUYECKOT0 JAMIIONS MO HANPSIKEHHOCTU MOJS B JajbHEN 30HE
OIUCHIBAETCS Cieayioulel pyHKIMOHAIbHON 3aBUCUMOCTHIO

e sinY;

e CO0S Y,

e sin%g.

94. HopmupoBannass auarpamma HampasieHHocTd ([IH)  BepTHKambHOrO
AJIIEMEHTAPHOTO  DJIEKTPUYECKOTO JUIOJII 10 MOIIHOCTH B JAJbHEH 30HE
OIUCBIBACTCS CleAyIouel (PyHKIIMOHATBHON 3aBUCMOCTbIO

e sinY;

e COS9Y;

e sin%g.

95. OTHOIIGHHE HATPSHKEHHOCTH 3JIEKTPHYECKOro Tons E , CO31aBagMoro
JTATIONEM, K HATIPSKEHHOCTH MarHUTHOTO 10N H He 3aBHCUT OT KOOPIMHAT TOUKH
HAOJMIOACHNST W HWCTOYHHMKA ODIIEKTPOMArHUTHON BOJHBI W PaBHO MOCTOSHHOM
BEJIMYUHE ’Lf“ , KOTOpast OIpeessieTcs 3JeKTPOMAarHUTHBIMU TTapaMeTpaMu Cpebl.

gtl
Ota BeIMUYMHA Ha3bIBaeTCS

® CKOPOCTBIO 3JIEKTPOMATHUTHOUN BOJIHBI;

¢ BOJIHOBBIM CONPOTHBJICHUEM;

e  K0dhOUIMEHTOM pacpOCTPaHEHUS PICKTPOMATHUTHON BOJTHBI.

96. BonHoBOE conpoTHUBIEHHE CPEIbl ONPEAEIIETCS UCKIIOUUTEIBHO

e MTHOBEHHBIMH 3HAYEHHAMH BEKTOpOB E u H ;

® CKOpOCTBIO PACIPOCTPAHEHHUs DIIEKTPOMArHUTHOM BOJIHBI,

® 3JIeKTPOMATHUTHBIMHU NapaMeTPaMH cpelbl paCIpOCTPAHEHHS.

97. BomHoBOE conpoTHBiIeHHE BO3/yXa (BaKyyMa) COCTABIISIET

e 120 m;

e 60T

e 270m.

98. JUTnHOM 37€KTPOMarHUTHOW BOJIHBI HA3bIBAE€TCSl PACCTOSIHHE, KOTOPOE BOJIHA
MIPOXO/IUT 32 IEPHO BPEMEHH, paBHBIN

e T/2 (T — neproa 3IEKTPOMArHUTHOTO KOJIcOaHws);

o T,

o 2T.

99. OTHOUIEHHE IJIOTHOCTH MOTOKAa MOIIHOCTH, CO3/1aBa€MOI0 peaibHOMN

AHTCHHOI B paccMmaTpuBaeMoM HampasieHu# (9, ¢) mpu ycioum I = const (r -




paccTosiHUE 10 TOYKU HaOJIO/EHU) K IUIOTHOCTU MOTOKAa MOIIHOCTH, CO3/JaBa€MOT0
HEHANPAaBJICHHBIM W30TPOIHBIM M3JIy4aTesaeM, IPU OJHOW U TOW K€ MOJBOAMMOMN K
HHUM MOIITHOCTH Ha3bIBACTCA

® JuarpaMMOM HamNpaBJIECHHOCTH;

e KOI(P(PUUMEHTOM HANIPABJIEHHOIO /1e/iCTBUSI AHTCHHBI,

e KO3 PHUIHEHTOM YCUJICHUS] AaHTECHHBI.

100. MaxkcumanbHas BennunHa KHJ (koaddunrenta HanpaBiieHHOro AeHCTBUS)
3JIEMEHTAPHOI'0 3JEKTPUUECKOT0 U0, oJyyaemas npu 3 = 1/2, cocTaBisieT
o 15;
e 10;
e 20.
101. Mo1mHoCTh, U3My4yaemasi BEPTUKAJIbHBIM 3JIEMEHTApHBIM 3JEKTPUUECKUM

JIUTIOJIEM
* MpsiMO TNPONOPHHOHAIBLHA KBAJApPaTy TOKAa, NPOTEKAIOIIEro 0
NMPOBOJHUKY, H KBAAPATY AJIHHBI THIOJIS;
e 00paTHO TIPONMOpPLMOHATBHA KBAJpaTy TOKa, IPOTEKAIOMIETr0 II0
MIPOBOJIHUKY, ¥ KBAIPaTy JUTMHBI TUIIOJIS;
® 3aBHCHUT TOJIbKO OT JUTMHBI M3]Ty4aeMOM BOJIHBI.

Pasznen 2. PacnpOCTpaHe}me IJICKTPOMAIHUTHLIX BOJIH

Kaxnas u3 paairoJuHUIl COCTOUT U3 TPEX OCHOBHBIX YACTEM:
e [iepelarolee yCTPOMCTBO, JUHHS CBA3M (KaHAI CBSI3U), MPUEMHOE
YCTPOMCTBO;
® [EepeHarollee YyCTPOKUCTBO, CMECUTEIb, IPUEMHOE YCTPOKCTBO;
e [iepejarollee yCTPOUCTBO, TeTePOANH, OJ0K MHANKAIIUU.

Ecnu undopmanus coolmiaercss paauocurHainy B Ipouecce ero (GopMHUpOBaHUS B
nepenaroeM 0JIOKe, TO TaKyr0 PaJHOJIMHHUIO IPUHITO HAa3bIBATh:

® [IEPBUYHOM;

® BTOPHUYHOM.

Ecnu nndopmarus coolriaercst paAnoCUrHaly MpH €ro B3auMOJCHCTBUU C KaKUM-
00 OOBEKTOM B Cpele PACIpPOCTPAHCHHS, TO TaKyI PAJAHOIUHHUIO TPUHSATO
Ha3bIBATh:

® [IEPBUYHOM;

e BTOPUYHOM.

PaﬂnopeneﬁHHe JIMHUH CBA3HN OTHOCATCA K
¢ [ICPBUYHBIM paAUOJINHHUAM,
¢ BTOPUYHBIM PAAWUOJIMHUIM.

Pa}II/IOJ'H/IHI/ISI, OCYHMECTBIIAOIIAA CBA3b MCXKIY HA3€MHBIM JUCICTYCPCKHUM ITYHKTOM
H JICTATCJIbHBIM allllapaToOM, OTHOCHUTCH K

¢ J[ICPBUYHBIM paJUOIMHHUAM;

® BTOPUYHBIM PAAWOJIMHUAM.

B paauroJIOKalu HaXOOAT IPUMCHCHHUC
¢ [ICPBUYHLIC PAAUOJIMHUH,
® BTOPUYHBIC PAJUOJIMHUH.

AtMochepa 3emiim COCTOMT W3 CIEIYIONUX OCHOBHBIX CIIOEB (B TIOpSIKE
BO3PaCTaHUsI BHICOTHI):

e Tpomocdepa, ctpatochepa, moHOCPepa;

e crparocdepa, Tponochepa, moHochepa;

e wmoHocdepa, Tporocdepa, ctparocdepa.

[Ipuzemusblii cnmoit armocdepsl, npocTHparomuiics a0 Bbicor 10 — 12 kM B
yMepeHHbIX muporax (16 — 18 km Ha 3xBarope 1 7 — 10 KM B HOJSPHBIX HIMPOTAX)




Ha3bIBACTCS:
e Tponocdepa;
e cTparocdepa;
e uoHocdepa.

9. Croit armMocdepsl, npocTHUparomuiics OT Tpomomnay3sl 10 BbicoT 50 — 60 kw,
Ha3bIBACTCS:
e Ttponocdepa;
e crpartocdepa;
e poHoc(epa.
10. Bepxnuii cioit atmocdepsl, mpocTHparomuiics oT crparonaysbl 10 BeicoT 1000 km,
Ha3bIBAETCS:
e Tpomocdepa;
e cTpatocdepa;
e unoHocdepa.
11. Croii atMocdepsbl, Te COAEPKUTCS O0JIbIIOE KOJIUYECTBO CBOOOIHBIX AJIEKTPOHOB,
Ha3bIBAETCH:
e Tpomocdepa;
e crpartocdepa;
e pnoHochepa.
12. HNonocthepa 3a cu€r umeromierocss B Hel OONBIIOTO0 KOJIWYECTBA CBOOOJHBIX
AJIEKTPOHOB 00J1aa€T CBOICTBOM:
® [POBOAMUMOCTH, 4,  CIEJOBaTelbHO,  CIIOCOOHA  OTpa)kaTh
ANEKTPOMArHUTHBIC BOJIHBI ¢ JyinHaMu Oomnee 10 m;
® TpPOBOJUMOCTH, a,  CJIEIOBAaTeIbHO, CHOCOOHA  MOIJIOIIATh
AJICKTPOMArHUTHBIE BOJHBI C JyinHaMu 6onee 10 m.
13. SIBieHNE MCKPHBIICHUS TPAEKTOPUHU PACIPOCTPAHEHUsS paJHOBOJIH B Tpornocdepe (B
MEHBIIICH CTENEeHN B cTpaTocdepe) Ha3bIBACTC:
e pedpakmuei;
o udpakimei;
® IOJSAPU3ALUECH.
14. [IpoxoxaeHne paauocurHaia B Cpeie paclpoCTpaHeHHsI, 00Iadaroleil CBOMCTBAMH,
OTJIMYHBIMHU OT CBOMCTB CBOOOIHOTO MPOCTPAHCTBA, COMIPOBOMKAAETCS:
® U3MEHEHHEM €r0 aMIUIUTY/IbI;
® U3MEHEHHEM aMIUIUTY/Ibl CUTHAJIa Ha BBIXOE Mepearoieii aHTCHHBI;
® U3MEHEHHEM OTPAXKAIOIINUX CBOHCTB OOBEKTa PaAAHOIOKAIIMOHHOTO
0OHapy KCHHSI.
15. [IpoxoxaeHne paiuocurHaia B Cpejie pacrpoCTpaHeHus], 00Jadaroiell CBOMCTBAMH,
OTJIMYHBIMH OT CBOMCTB CBOOOHOTO MPOCTPAHCTBA, COMPOBOKAACTCS:
® U3MEHEHHEM CKOPOCTH U HalpaBJICHUS paJHOCUTHATIA;
® U3MEHEHHEM aMIUTHTYAbl CUTHAIA Ha BBIXOJIE Mepelatoleii aHTeHHBI,
® U3MEHEHHEM OTPAXKAIOIINUX CBOHCTB OOBEKTa PaAAMOIIOKAIIIOHHOTO
oOHapyKeHHUsI.
16. [TpoxoxxaeHne painocuraaia B cpejie pacrpocTpaHeHus, o0aaiaromiel cBoiicTBamu,
OTJIMYHBIMHU OT CBOMCTB CBOOOIHOTO MPOCTPAHCTBA, COMIPOBOKIACTCS:
® TIOBOPOTOM IUIOCKOCTH MOJIAPU3ALIUU PATUOBOIHBL;
® U3MCHEHHEM aMIUTHTYbl CUTHAIA Ha BBIXOJIE MEepelatoleii aHTCHHBI,
® U3MEHEHHEM OTPAXKAIOIIUX CBONCTB OOBEKTa PaAMOJIOKAIIMOHHOTO
OOHapY KEHHSL.
17. MOUTHOCTh H3IYYEHHS HJIEMEHTAPHOI'O DSJICKTPUYECKOrO JUMOJs B CBOOOJHOM




MIPOCTPAHCTBE:
® IpsAMO MPONOPLHOHAIBbHA KBAJpaTy TOKA, NPOTEKAIOLIEro I0
MIPOBOJTHUKY;
e 00paTHO TMPOMOPIMOHAIEHA KBAJgpaTy TOKA, IPOTEKAOLIETO TI0
IIPOBOJHUKY;
® [psSMO MPONOPLHOHANIbHA TOKY, IPOTEKAIOLIETO M0 MPOBOAHUKY.

18. OTHoOUIEHHE TUIOTHOCTH IMOTOKA MOIIHOCTH, CO3JaBaeMOro peajibHONW aHTEHHOW B
paccMaTpuBaeMOM HAIPaBICHUM K IIJIOTHOCTH IIOTOKA MOIIHOCTH, CO3JaBacMOro
TUIIOTETUYECKOW HEHAIIPaBJICHHON AaHTEHHOW, NPH OJHOW M TOH K€ MOIIHOCTH
00eHX aHTEeHH, Ha3bIBAETCH:

e JuarpaMMON HaIpaBJIEHHOCTH AaHTEHHBI;
¢ k03¢ (HUIMEHTOM HAMIPABJICHHOTO JICUCTBUS aHTCHHBL;
e K03 (UIMEHTOM yCUIICHUS] aHTCHHEI.
19. BnusHue 3eMHOIl NOBEPXHOCTHM Ha PACHPOCTPAHEHUE PATUOBOJIH OOYCIIOBIIEHO
(He0OX0MMO BHIOPATh BCE PABUIIBHBIE OTBETHI, UX MOXKET OBITh HECKOJIBKO):

® OTpaXCHUEM PAJIMOBOJH OT MOBEPXHOCTU 3€MJIM U CBS3aHHBIM C HUM
SBJICHUEM UHTEp(PEPEHIINN;

® [IOJIyIPOBOJASAILIMMHU CBOMCTBAMHU CpENbl U CBSI3aHHBIMM C HUMU
MIOTEPSAMU 3JIEKTPOMATHUTHON SHEPIHH;

® HEPOBHOCTSIMH 3€MHOI MMOBEPXHOCTH, BbI3bIBAIOIIUMU PACCESHUE;

e Cc(epudHOCTHIO 3EMJIH U CBSA3aHHBIM C HEIO SIBJICHUEM U PAKINH;

e BIMAHUEM pedpaKkLUU PaAUOBOIH B aTMochepe 3eMiu;

® BIMSHUEM PacCEsHUs Ha HEOJHOPOJHOCTSIX aTMOC(EpHI;

® TJIOMVIOIIEHHMEM JHEPrMH  pPAaJUOBOJIH  aTMOC(HEpHBIMU  Ta3aMH,
0CaJIKaMH, TYMaHOM, IbUIBIO U T. II.

20. Bmusaue armocdepsl 3emMianm Ha pacHpoCTpaHEHUE PATUOBOJIH  OOYCIIOBIIEHO

(HeoOXxoaMMO BBIOpaTh BCE MPaBUIIBHBIE OTBETHI, UX MOXKET OBITh HECKOJIBKO):

® OTpaX€HHEM PAJIMOBOJH OT MOBEPXHOCTU 3€MJIM U CBA3aHHBIM C HUM
SBJICHUEM UHTEp(EepEeHIINH;

® [IOJIyIPOBOJASAIIMMHU CBOMCTBAMHU CpEIbl U CBSI3aHHBIMU C HUMH
MOTEPSAMU 3JIEKTPOMATHUTHON SHEPTHH;

® HEpPOBHOCTSIMM 3€MHON OBEPXHOCTH, BBI3bIBAIOLIUMHU PACCESHUE;

e CchepuyHOCTHIO 3EMJIH U CBSA3aHHBIM C HEIO SIBJICHUEM U PAKIINH;

e BIMAHUEM pedpaKLIUU paAHOBOIH B aTMochepe 3eMiH;

® BIMSHUEM PACCESHUs Ha HEOJHOPOIHOCTSIX aTMOC(EpPHI;

® TIOIVIOIIEHHEM DJHEPrMM  pPAaJUOBOJH  aTMOC(HEPHBIMU  Ta3aMH,
0CaJIKaMU, TYMaHOM, MbUIBIO U T. II.

21. PagnoBonHBI,  pacmpocTpaHsiomUMecss B HEMOCPEICTBEHHOM  OIM30CTH  OT
MOBEPXHOCTH 3eMJIH (B MacIITade JUIMHBI BOJHBI) U YACTMYHO OTHOAIONINE 3€MHYIO
MIOBEPXHOCTh BCIIEACTBHE AU(DPaAKINH, HA3BIBAIOTCS:

® TpomocQepHBIMHY;
® 3EMHBIMU;
® HOHOC(HEPHBIMHU.

22. PagnoBonHBI, pacnpocTpaHsONMecss Ha 3HA4YMTENbHbIE pacCTOSIHUA 3a cyér 1)
pedpakunu 1 paccestHus B atmocdepe, 2) HanpaBiIsIOIIEro BOJIHOBOAHOTO ICHCTBHS
Tponochepsl Ha3bIBAIOTCS:

® TpOMOC(EepHBIMHY;
® 3EMHBIMU;
® HOHOC(HEPHBIMHU.
23. PannoBosHBI, paciipocTpaHsiomuecs Ha O0IbIINE PACCTOSIHUS U CIIOCOOHBIE OTHOATh




3eMHOM map 3a cué€r, 1) OAHOKPATHOrO WJIM MHOTOKPATHOTO MEPEOTPaKEHUS OT
noHochepsl WM 2) paccesHUs Ha HEOJHOPOAHOCTSIX HOHOcheprl, mubo 3)
OTPaKEHHSI OT MOHW3UPOBAHHBIX CJIEIOB METEOPOB, HA3BIBAIOTCS:

e Tponoc(epHBIMH;

® 3EMHBIMU;

® HOHOC(EPHBIMHU.

24. XapakTep BIMAHHUA TE€X WIM HUHBIX (AKTOPOB Ha MPOIECC PaCHPOCTPAHEHUS
PaZMOBOJIH 3aBUCUT OT
® MOIIHOCTH CHUTHAJIA;
e HamnpasiieHHs BexkTopa [loltuHra;
e JUIMHBI BOJHBIL.
25. PagnoBoiHa ¢ JiuHOM 3 ¢M OTHOCHUTCS K
e VKB nuana3oHy JUIMH BOJIH;
e Uana3oHy CBEPXUIMHHBIX BOJIH;
® KOPOTKHMM BOJIHAM.
26. PagnoBonHa ¢ AMHOM 3 CM OTHOCHTCS K
e VKB nuana3ony JiMH BOJIH;
e Uana3oHy CBEPXJIMHHBIX BOJIH;
® KOPOTKHMM BOJIHAM.

27. PannoBonna ¢ munoM 200 M OTHOCUTCS K

e JMana3oHy CPEJHUX JUIMH BOJIH;
® JMana3oHy CBEPXUIMHHBIX BOJIH;
® KOpPOTKHM BOJIHAM.

Pa3nes 4. Baiusinue 3emiin Ha pacnipocTpaHeHHe PAJAMOBOJIH IIPH NMOAHATHIX H3J1y4YaTesX.
28. DOJNEeKTpOMarHuTHbIE IapaMeTpbl pa3jIMYHBIX YYaCTKOB BEPXHHMX CIOEB 3E€MHOMN
MTOBEPXHOCTHU 3aBUCAT OT (IIPABUJIBHBIX OTBETOB MOKET ObITh HECKOJIBKO)

® UX CTPYKTypbl (Hampumep, HaJIWYHUs PACTUTEIBHOCTH, BOJHOM
MIOBEPXHOCTH U T.IL.);
® BJIAXHOCTH;
® TEMIEpaTyphl;
e JUIMHBI BOJIHBI;
e [OJIAPU3ALIMHU NaIAI0IIEH BOJIHBI.
29. Jl1st OCyIECTBICHUS PAIUOCBA3H Yepe3 MOUYBY U BOAY HPUMEHUMBI TOJIBKO
® JUIMHHBIE U CBEPX/UIMHHBIE BOJIHBI,
e paauoBosiHbl KB u YKB;
e BOJIHBI ONITUYECKOTrO Mana3oHa JUIMH BOJIH.

30. Yron Bprocrepa — 3TO TakoW Yrojl MajgeHUS 3JICKTPOMArHUTHOW BOJIHBI, TIPH
KOTOPOM K03((DUITUEHT OTpa’KeHHsI paBeH

® HYIIIO;
o 1;
o m2.

31. IInockast »neKkTpoMarHuTHas BOJHA, Majarolias B cpele «A» Ha HAEaIbHO
MPOBOJSAIIYIO TJIAJKYI0 MMOBEPXHOCTb cpeabl «b» MoJ NpPOU3BOIBHBIM  YTJIOM,
HE3aBHCHMO OT €€ MOJIpU3aLu

® [IOJIHOCTBIO OTPAXKAETCS B CPELy «A;
® [IOJIHOCTBIO IpesomMsieTcs B cpeny «by;
e oTpaxaercs B cpeny «A» noj yriom bprocrepa.
32. [loHATHE O cTenmeHH HEPOBHOCTH IMOBEPXHOCTH, HaJl KOTOPOM paclpocTpaHseTcs

PaguoBOJIHA, HOCUT OTHOCHUTENBHBIN Xapakrep. Kpurepuem, mo kotopomy CyasT o
TOM, SIBJISIETCS JIM pacCMaTpUBaeMasl IOBEPXHOCTh IEPOXOBATOW MIIU HET, SBJIACTCS




OTHOILICHHUEC
® JJIMHBI BOJIHEI K BBICOTC HCPOBHOCTH;,
¢ YyIJla MaICHUS K YIIY IPCIIOMIICHUSA
e TIOKa3arteseit MMPCJIOMIJICHUS CPCA.

33. Kpurepuii Panest onpenensier
e (CTENEHb IIEPOXOBATOCTHM IIOBEPXHOCTH, HA KOTOPYIO Ianaer
pasvoOBOJIHA;
e TpaHuIly OMMKHEH 30HBI U3ITy4YEHUS;
® TIpaHULly JaJbHEW 30HbI U3JIyUYEHUS.
34. Kpurepuii Panes onpenensercs
® BHICOTAMU HEPOBHOCTEH IIOBEPXHOCTHM, Ha KOTOPYHO IaJaeT
PaguoBOJIHA, JUIMHOW BOJIHBI U YTIIOM €€ MaJICHMs;
® OTHOLIICHHMEM MOJIYJIEHW HAIPSHKEHHOCTEM JJIEKTPUYECKOTO MO
NaJarolled U OTpa>KEHHOHN paJOBOJIH;
e [UJIOLIA/IbI0 OTPAYKAIOLIEH IOBEPXHOCTH.
35. 3oubl DpeHens Ha MIOCKOM OTpa)karollei MOBEPXHOCTU HOCST XapaKTep
® JBYyX COIPUKACAIOIIUXCA OKPYKHOCTEH;
® KOHLEHTPHUYECKUX OKPYKHOCTEM;
® JIOMAaHbIX JUHHH.

36. 30H0#1 ®@peHens Ha3bIBAIOT YYAaCTOK OTpa)arolled MOBEPXHOCTH, UMEIOLIUI Takue
I'PaHUIIbI, TIPU KOTOPBIX JUITMHBI IPOXOJAIIMX Yepe3 HUX TPACKTOPUN pajnoBOIH (OT
nepeaaronei 10 IpuéMHON aHTEHH) OTIMYAOTCS Ha

o M4;
o A
o M\2.
37. Ecnu otpaxaromiasi HOBEpXHOCTh SBISETCS TIaAKOW (B COOTBETCTBUU C KPUTEPHEM
Panest), To pu onpeneneHnu OTpaXeHHOro OT He€ Mo HE0OX0IMMO YUUTHIBATh
e Bce 30HbI OpeHens;
e l-t0o 30Hy ®DpeHens M HECKOIbKO TMOCIEAYIOMIUX 30H C MaJbIMU
HOMEpaMH.

38. Ecnu BbICOTa pacnosIOKEHHBIX Ha OTPaXKaIoIEH MOBEPXHOCTH HEPOBHOCTEN MHOIO
MEHbIIE JJIUHBl PaJHOBOIHBI, TO CyMMapHO€ OTpaxEHHOE IoJie MPUOIN3UTETHHO
paBHO MO0, 00YCIOBIEHHOMY

e 110JIOBUHOM 1-i1 30HBI DpeHens;

e BceMmu 30HaMu Ppenens;

e 1-if 30HOi ®peHens M HECKOJbBKMMM TOCIEAYIOUIMMH 30HaMHU C
MaJbIMU HOMEpaMH.

39. Ecnu BbIcOTa HEpPOBHOCTEM Ha BCEM Y4YacTKE MOBEPXHOCTH, CYLIECTBEHHOM IIpH
OTpa)KCHHH, IPEBBIIIACT BEIMYMHY, OIpPENCICHHYI0 Kpurepuem Poames, T1o
OTpaXeHHE B 3aBUCUMOCTH OT XapaKkTepa HEPOBHOCTEH, OyJIeT

® pacCestHHbIM WU MOJyPacCesSHHBIM;
® 3CpKaJbHBIM.

40. Ecnu BbICOTa HEPOBHOCTEM Ha BCEM YUYacTKE IOBEPXHOCTH, CYLIECTBEHHOM IIpU
OTpaXCHUHU, TMPEBBIIACT BEJIMYMHY, OIpeNeieHHyl0 Kputrepuem Poanmes, T1o
OTpa)KE€HHE B 3aBUCUMOCTH OT XapaKTepa HEpOBHOCTEH, OyIeT

® 3EpKAJIbHBIM;
o muddy3HbIM.
41. [Tpu paccessHHOM (AU PY3HOM) OTpAKEHUU UMEET MECTO

¢ DPACCCAHUC PAJJMOBOJIH IO BCCM HAIpPABJICHUAM HC3aBUCHUMO OT YyIJia
IIaacHusI BOJIHBI,




® paccesHHEe, KOHLIEHTPUpYIOLIeecs BOJIM3M HalpaBICHUH 3epKaIbHOTO
OTPa’KEHMsl, KOTJa yToJl a/IeHHsI paBeH YTy OTPaXKEHHUS.

42. B OonpmMHCTBE CllyyaeB OTpPaXEHUE OT pealbHBbIX (DU3UYECKHX ITOBEPXHOCTEH
(cyma, Mope, JIeC U T.I1.) SIBJISETCS

® DPacCesHHBIM;
® [I0JIypacCEsSHHBIM;
® 3EpKAJIBHBIM.

43. B OonpminHCTBE CciayyaeB OTpakeHHE OT pPEalbHBIX (U3NYECKUX IMOBEPXHOCTEH
(cymra, Mope, Jiec U T.I1.) SIBJISIETCS

® PacCesIHHbIM;
® [I0JIypacCEsSHHBIM;
® 3EepKAJIBHBIM.

44, Yem kopoue AIMHA BOJIHBI, TEM BEPOSTHEE BBIIOJHEHHE YCIOBHM, MPU KOTOPBIX
OTpa)K€HHE OT peaabHON (PU3HUECKOM MOBEPXHOCTH OJIM3KO K

o 1udpdysHomy;
® 3epKaJIbHOMY.

45. [Ipy yMEHBIIEHWH Yyria CKOJBKEHHUS OTPAXKEHHE OT PpEeAJbHBIX (PU3UUECKUX

IIOBEPXHOCTEH CTPEMUTCS K
o nuddysHomy;
® 3¢pKAJIBHOMY.

46. [Ipu cTpemieHuu yria najeHus 3JIEKTPOMArHUTHOW BOJIHBI K HOPMaJlbHOMY (yToJ
CKOJIbKEeHHUs 01m30K K 90°) oTpa)keHHEe OT peajbHbIX (PU3MUECKUX MOBEPXHOCTEH
CTPEMHUTCS K

o ubdysHoMmy;
® 3epKaJIBHOMY.

47. OCHOBHBIMM METOJAaMH pEIICHUs 3aa4 pacCesiHUsl PaJUOBOJIH CTaTHCTUYECKU
HEPOBHBIMH IMOBEPXHOCTSIMHU SIBIISIFOTCS

e wmetoa Kupxroda;
e npuHuun [rolirenca-POpenerns;
® METOJ pa3feiCHUs] IEPEMEHHBIX.

48. OCHOBHBIMU METOJaMH pPEIICHUs 3aJad PacCesiHUsl PaJUOBOJIH CTaTHCTUYECKU
HEPOBHBIMH ITIOBEPXHOCTSIMHU SIBIISIFOTCS

® METOJ pa3zelieHUs IEPEMEHHBIX;
e npuHuun [roiirenca-POpenerns;
® METOJl MaJIbIX BO3MYIICHHH.

49. Cornmacio Metony Kupxroda HEpOBHYIO OTpa)amollyl0 I[OBEPXHOCTb MOKHO
IIPEJICTaBUTh B BUJIE COBOKYITHOCTH

® TEOMETPUUYECKUX TeJ MPOCTOil GopMbl (LUIUHAP, AUCK, KOHYC U T.I1.),
1oCJ€ Yero ONpeAeIuTh OTPAKEHHOE I0JIe, UCIOJb3Yysl HW3BECTHBIC
METOIbI peIICHUs 33124 TU(PPAKINH;

® [JIOCKHX IUIOMIAJIOK, 3€PKAJIbHO OTPAKAIOIIUX PAJUOBOJIHBI.

50. Meton pemeHus MEeKTPOANHAMUYECKUX 3aa4, 3aKJIIOUAIOLIUICS B 3aMEHE BIUSHUA
Ha TIEPEMEHHOE JJIEKTPOMArHUTHOE I0JIE HACATBbHO OTpaXkaroulel MOBEPXHOCTH
BIIMSTHUEM 3€PKAJIBHO PACIIOIOKEHHOTO UICTOYHMKA, Ha3bIBAETCS

e wmetosoM Kupxroda;
® METOJIOM pa3JIeleHUsI IEPEMEHHBIX;
® METOAOM 3€pKAIbHBIX N300paKEeHUI.
51. B cooTBeTcTBMM C METOJOM 3€pKaJbHBIX M300paX€HUH Ha TpaHUIE C HUICATbHO

MPOBOJSAILIEH CpEIOn
® HaMpPsDKEHHOCTH DJIGKTPUYECKOTO TOJisi TMPSAMONM M OTpaKeHHOM




chepruecKrux pagroBOH PaBHBI IO MOIYJIIO;

® HaMpPsHDKEHHOCTb AJIEKTPUYECKOTO MOJISi OTPaKEHHOM DPaJuOBOJHBI B
JBA pa3za TPEBHINIACT HAMPSHKEHHOCTh OSJIEKTPHUUECKOTO OIS
najaromen chepuuecKor BOIHBL;

® HaMpPsHKEHHOCTH AJIEKTPUYECKOTO TOJS OTPaKCHHOW pPaJMOBOJIHBI HE
3aBUCUT OT MOJIYJISI HANPSHKEHHOCTU — AJIEKTPUYECKOTO  MOJIA
najaromen chepuueckor BOITHBI.

52. [Ipu otpaxkeHnn c¢eprudeckor BOJHBI OT HWACATBHO TJAAKOH MPOBOAALICH
MIOBEPXHOCTU KO3(D(PULIMEHT OTpaskeHHsI B KaXKA0H TOUKE NOBEPXHOCTU PaBEH
o 1:
o 2:
e 0)5.
53. SIBrieHune, KOTOPOE BO3HUKAET B PE3yJIbTaTe HAIOXKEHUS (CyNepHo3ULIMT) paJHOBOIH
OJIMHAKOBOM YaCTOTHI, IPUXOASIIMX B paCCMaTPUBAEMYI0 TOUKY, Ha3bIBa€TCS
e uHTep(epeHuue;
e pedpakmuei;
o udpaxiuen.
54. BnusiHue 3eMHOM TOBEPXHOCTH Ha MOJI€ MOJHATHIX U3Tyvaresied 00ycIoBICHO
e judpaxiyeil paguoBOIIH BOKPYT TOBEPXHOCTH 3eMIIH;
e uHTEepQepeHIHel OTPAKEHHBIX OT €€ MOBEPXHOCTHU PAIHOBOIIH;
o shdexTom Dapanes.
55. WnTepdepeHiioHHOe  BIMSHME  [OBEPXHOCTM  3e€MJIM  Ha  JUarpaMmy
HarpaBiieHHOCTH ([IH) moaHaThIX u3myyaTeneit 3aKII04aeTcs B CIEIYIOIEM:
e JIH pacmupsiercst B 00eux MIOCKOCTAX, HE MEHSS CBOEH (POpMBIL;
e JIH HOCUT MHOTOJIENIECTKOBBIN XapaKTep;
® BJIMSHUE OTCYTCTBYET.
56. WuTepdepeHiMoHHOe ~ BIUSHME  TMOBEPXHOCTM  3eMJIM  HA  JHarpammy
HarpaBiieHHOCTH (/IH) momHSTHIX M3mydaTeneit 3aKirovyaeTcs B
e pacmupenny /IH B rinaBHBIX B INIOCKOCTSX;
e MHOTOJIETIECTKOBOM Xapakrepe 1H;
® TOSBJICHUU AU(PPAKIIMOHHBIX MAKCUMYMOB M3JIyUEHHSL.
S57. WNnTtepdepenimonnoe BausHuE 3eMJIM Ha IOJ€ MOTHATBHIX Haj €€ MOBEPXHOCTHIO
TOPU30HTAIBLHOTO U BEPTUKAIBHOTO AUIIOJIEH
® [IPUMEPHO OJAMHAKOBO: AMAarpaMMbl HAIIPABICHHOCTH 00OUX JUIOJEH
HOCSIT MHOTOJIETIECTKOBBIH XapakTep;
® pa3HOE: Ha I0JIE U3JIy4eHHUs TOPU30HTAIBHOIO JHUIOJNIS TOBEPXHOCTh
3emJln BIUSIHUS HE OKa3bIBaeT.
58. ITosie n3myuyeHuss NOAHATOrO HaJ MOBEPXHOCTBIO 3€MIIM M3JIyqaTess
e yOsIBaeT ObIcTpee, 4eM B CBOOOIHOM NPOCTPAHCTBE;
e yOBIBaeT MeJJIEHHEE, YeEM B CBOOOTHOM MPOCTPAHCTBE;
e yOBIBAaET C PACCTOSHUEM TAKXKE, KAK B CBOOOIHOM ITPOCTPAHCTBE.
59. CdepudyHOCTh 36MHOW MOBEPXHOCTU CIIEYET YUYUTHIBATH B MHTEP(HEPEHIIMOHHBIX
bopmynax, eciau
® DPACCTOSIHUE MEXIy Nepefarolleil W MNPUEMHOM AaHTCHHAMU OYEHb
BEJIMKO U HAMHOTO MPEBBIIIAET PACCTOSIHUE MPSIMOM BUTUMOCTH;
® pacCTOSHUE MEXKIYy Nepelarouleil M NpUEMHOM aHTEHHaAMH MHOTO
MEHBbIIE PACCTOSHUS MPSIMON BUJUMOCTH.
60. PaccrosHne wmexny mnepenaromied M NPUEMHOM aHTEHHAMM, IIPU  KOTOPOM

CoOCoUHAIOIIAA HX IpsAMasd JIMHHUA KacaCTCd IMOBCPXHOCTHU 3eman MCXKIAY HHMHU,
Ha3bIBACTCA




® DPACCTOSHUEM NPSAMOK BUAUMOCTH;
e 00yacThIO MpUMEHUMOCTH (HOpMYITEl BBEIEHCKOTO;
e JUIMHOI BOJIHBI.

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO AMCHHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus, IpeICTaBICHbI B Ta0mie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/nn [IepeueHb KOHTPOJIbHBIX PabOT
1. B nexapToBoii cuctemMe KOOpAUHAT BEKTOPHOE M0JIe A UMEET €AUHCTBEHHYIO
cocraBistontyro Az = 3y2. Beraucinute BeKTOpHOE T0JIe IOtA.
2. CkamnsipHO€ TI0JI€ ( 32/1aHO B IEKAPTOBOM CUCTEME KOOPIMHAT BBIPAKEHUEM () =
3x2yCo0sz +2z2. Beraucnuth BeKTOpHOE noJie grade.
3. OnpenenuTs AMBEPTEHIUIO U POTOP IOJIS B IEKAPTOBOM CUCTEME KOOPIMHAT C

eIMHCTBEHHO# coctapistomei Az = 20Sin(x/x).

B Bakyyme cymiectByer rapmonnueckoe DM nosne. B HekoTopoii Touke npocTpaHcTBa

4. N
BekTop E = 130C0s2n- 1010t 1x. OnpenenauTs IUIOTHOCTh TOKA CMEIICHHS B JaHHOM
TOUYKE.
5 B HEKoTOpO# TOUKE MPOCTPAHCTBA BEKTOP HAMPSHKEHHOCTH AJIEKTpUIeckoro nois E =

20 1y B/m, a Bekrop IlotinTuara I1 = 10 1x + 30 1z Bt/m2. Onpenenuts BEKTOP
HaNpsDKEHHOCTH MAarHUTHOTO TIOJIS.

6. B Bakyyme pacnpoctpansiercs miockas OM BonHa ¢ yactotoit 30 MI't. Onpenenutsb
paccTosiHUe, Ha KOTOpoM (ha3a BosiHbl u3MeHuTcs Ha 2700 u 25200.

Haiitu TOK B 3J1eMEHTapHOM 3JIEKTPUYECKOM H3JIydaTelie JIIMHOM SCM, €Cllu B TOUKE C

! KoopauHaTamu I = 1 kM, ® = 900. HanpsbkeHHOCTB anekTpuueckoro noist E@ = 10-4
B/M, yacrora konebanwmii 10801,
Haiitu conpoTuBieHNEe N3ITy4eHUs 2IEMEHTAPHOIO 3JIEKTPUUECKOTO U3JTydaTels Ipu
8. lm=5 cm u Ao = 3 M. OnipeieTuTh MOIITHOCTh U3TYUYEHHsI, €CITH aMIUTUTYa TOKA B
u3ydarese paBHa 1A.
KBagpatnas pamka 10x10 cM co3gaeT MaKCUMAJIbHYIO aMIUIUTY Ty HaNPsS>KEHHOCTH
9. anekTpudeckoro mos 5-10-4 B/M Ha paccTostaun I = 5 kM, Ao = 4 M. OnipeesiuTs ToK
B PaMKe.
10.4. Metoauueckue  MaTepHalibl,  ONPEAETSIONME  TPOUEAYpPhl  OLECHUBAHUS

WHAMKATOPOB, XapaKTEpU3YIOIIMX J3Tanbl (OPMHUPOBAHMS KOMIETEHLIMH, cojaepxkarcs B
JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIL, perimamMeHTHpyOMUX MOPSAOK U MPOLEAypY
MPOBEICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUHOW aTTeCTAllU O0YyYaroIuXcs
I'VAIL

11. Meroauyeckue yka3aHus it 00y4aromUXCs M0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue yka3aHus JUisi OOydYaloOIUMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOE Ha3HAYEHME JIEKIMOHHOIO MaTepHuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro Martepuana. Ha3zHaueHue COBpeMEHHON JEKIMH B
paMKax JAUCHUIUIUHBI HE B TOM, YTOOBI TMOJYYHUTh BCIO MH(POPMAILHIO TIO TeME, 2 B OCBOCHHH
(GyHIAMEHTaJIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAayYHOro IO3HaHMS, HOBEWIIMX
JOCTHKEHUM HayuyHOU MbIciu. B ydueOHOM mporecce JeKIusl BBITOJIHAET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00J1IacTH 3HaHus, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O IUCLUILIMHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[1naHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;




— TIONyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4Y€HHUE OTbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTENIeM;

— pa3BuTHE MNpo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIILJICHHUS.

— TOsIBJIEHHE HEOOXOAMMOTO UHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEIFHON PaOOTHI;

— TIOJy4YeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS Ha OJIMKAMIINE TOIbL;

— HAYYUTHCS METOIUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B Pa3jIMYHBIX
bopMyIHpoBKax);

— TIOMy4YeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MOHSATHH.

JIeKUMOHHBI ~MaTepuan MOXET COINPOBOXKIATbCA JEMOHCTpAlUed CIIAiIoB W
HCIIONIb30BAaHUEM pa3laTOYHOTO MaTepuaja TMpU MPOBEIACHUU KOPOTKUX AHCKYycCHU 00
OCOOCHHOCTSIX MPUMEHEHHS OTJICIBHBIX TEMATHK MO JUCITUTIIINHE.

CTpyKTypa NpeoCcTaBiICHUs JSKIIMOHHOI0 MaTepUaJa;

e B YCTHOW (hopMe C AEMOHCTpalMell OTACIbHBIX TAaOIHUIl, (GOPMYJ M MHOTO rpadHIecKoro
MaTepralia NMChbMEHHOM (opMe Ha JOCKE NOCPEACTBOM Mea MK MapKepa,
e B (popMe OTKPBITON AUCKYCCHH IIPU 00CYIKJIEHUN BOIPOCOB, OCBEIIAEMBIX B JICKIIMIX

OCBOCHHIO JIEKIMOHHOTO Kypca MOXXET CIIOCOOCTBOBATh JIUTEPATypa, HUMEIoLIascs B
oubmmoteke 'Y All, ykazanHas BoIie B Tabuunax 7 u 8.

OtnenpHBIE TEMBI JIGKIIMOHHOTO Kypca, MPEICTaBICHHBIE B BHJIE IPE3CHTAIUH,
pasmerensl B cucteme LMS
https://Ims.guap.ru/new/course/view.php?id=247).

OcBoeHMIO JIEKIIMOHHOTO Kypca MOXKET CIIOCOOCTBOBAaTh JHUTEpaTypa, pa3MeElleHHas B
cucreme LMS https://Ims.guap.ru/new/course/view.php?id=247:
1. DnexTpoauHaMHKa W pacmpocTpaHeHue paauoBoiiH [Tekct] : yueGHOe mocobue / B.
B. Huxonbckuii, T. 1. Hukomnbsckas. - 3-e uza., nepepad. u mom. - M. : Hayka, 1989. -
544 c. : puc. - bubnwmorp.: c. 540 - 543. - ISBN 5-02-014033-3.
2. B. C. Kanamnukos, JI. 5. Ponoc. DnekTpoauHaMuka U pacpocTpaHEHUE PagrOBOTH
(anexTponuHamuka): [Tucemennsie neknuu. Crno: C3TY. 2001. 88 c.

11.2. MeTtoanueckue yKazaHUs ISl OOYYalOLIMXCS TO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabot

B xozme BbImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromMHCA JOJKEH YIIIyOUTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBJAJE€Th COBPEMEHHOM METOJMKONM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEePUCTHKONH OO0yYarolerocs.
Brimonnenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTATbHO-TIPAKTHYECKOM, pacueTHo-
AQHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX padboOT 0O0ydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCHMIUIMHBI, OIpeNenseMOoi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCreunBaroIuM PEIICHUE CIeYOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HABBIKOB HCCIIEAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYCHHBIX Ha
JEKIMSIX;

— IoJIyueHHe HOBOM MH(OpMAIUH [0 N3y4aeMOW JAUCHUILINHE;



— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHONM  paboThl ¢ J1a0OpaTOpHBIM
00opy0BaHUEM U TIPUOOpaMHU.

B cootBercTBUM C y4eOHBIM IUTAHOM AMCHUIUINHA «DJIEKTPOAMHAMUKAY MPEATOIaraet
npoBesieHue J1abopaTopHbIX padoT. HanMeHnoBanue nabopaTOpHbIX pabOT M COOTBETCTBYIOLIEE
UM KOJINYECTBO yU4€OHBIX YaCOB MPUBECHBI BhIIIE B TAOIUIE 5.

JlaGopaTopHbI€ 3aHATHUS IPOBOAATCS B CIIELUAIbHON 1abopaTopuu « DIEKTPOIMHAMUKA U
pactipoctpanenue  paguoBosiH»  Kademper  Ne 21 «PamMoTeXHMYECKHMX ~ CHCTEM |
OITORIEKTPOHHBIX KOMIUIEKCOB» B aynuropuu 11-01a na yi. b. Mopckoii.

Jnst BeIOTHEHUsT J1abOpaTOpHBIX pPabOT, oOydarommecss Ha J0OpPOBOJIBHOW OCHOBE
(GopMHpPYIOT U3 COCTaBa IPYMIbI HECKOJIBKO «OpHuram» mo 2 — 3 yenoseka B Kaxaoi. Kaxmoit u3
«Opuramy mpernojaBareneM HazHaudaeTcs jaboparopHas padota. Kaxkmoit nmadoparopHoii padbore
HpPEIIECTBYET KOJUIOKBUYM, KOTOPBIM MPOXOAUTCS clieAyommM oOpa3oM. KaxoMmy cTyieHTy B
«Opuraze» mpenojaBaTellb MEPCOHANbHO 3a1aéT 1 — 2 Bompoca, Kacarouuecs 100 Mopsaka
BBINOJIHEHHSI JTAOOpaTOPHOM paboThl, MO0 (hU3NYECKON CYTH HCCIEIyeMOro B HEW SIBICHMUS.
CTylneHT cuuTaeTcs IOMYIICHHBIM K BBIMOJHEHUIO Ja0OpaTOpHON pabOThl TOJBKO TIOCIHE
YCIIEUIHOM c/Jauu KOJUIOKBUYMA.

DKcIepuMeHTabHbIE JAaHHBIC, TIOyYeHHBIC B X0/1€ BBIIIOIHEHUS JTAOOPaTOPHOH paboThI
U IpeJCTaBICHHbIE B TaOIMYHON (popMme, 3aHOCATCS B MPOTOKOJ. Jlomyckaercs Halnuyue oJHOro
MIPOTOKOJIA HA «OpHUTAITy».

3ammra 7a00OpaTOpHBIX pabOT MpeanoyiaraeT Haluyue OoTuéTa y KaxJIoro Hu3
oOyuarommxcs. OTU€T MODKEH OBITh BBIMOJIHEH II0 BCEM MpPaBHWJIaM, MPEAyCMOTPEHHBIM
METOAMYECKUMHU YKa3aHUSIMHU K J1a00opaTopHOii paboTe 1 HOpMaTUBHOM TokyMeHTauuei BY3a.

[Tocne o3HaKOMIIEHHS C COIEpKAHUEM OTYETA U MPEICTABICHHBIMU B HEM PE3yJIbTaTaMHU
UCCIIIOBaHMs, NpenojaBareib 3aJaéT KaxJOMy M3 OOydYaloLIMXCsl HECKOJIBKO BOIIPOCOB,
KacalolMXcsi MO0 TEOPETUYECKOTO Marepuaia, HM3JI0KEHHOTO B METOIMYECKUX YKa3aHUSX,
a100 aHamM3a MOJIyYEHHBIX AKCIEPUMEHTATbHBIX JaHHBIX. TOJBKO IMOCHE YCHEIIHBIX OTBETOB
oOydJaromierocsi Ha BOIIPOCHI TPEIMOJABaTeNsi W YCBOCHHS WM TEOPETHYECKOTO MarepHala,
CTaBHUTCS OLICHKA.

Takum  oOpa3omM, TIpH TPOBENCHHM JIAOOPATOPHBIX  3aHATHH  TpEnojaBaTesb
OCYILECTBIISIET KOHTPOJIb YCIIEBAEMOCTH MTOCPEICTBOM CIIEIYIOLINX CPEICTB:

® OIICHMBAIOTCS OTBETHI CTYACHTOB IPU C/1aye KOJUTOKBUYMa;

® OIICHUBAETCS YCHEIIHOE BBINOJHEHNE IPOrPaMMbl UCCIIEIOBAHUM, N3II0KEHHOU B
METOJIMYECKUX YKA3aHUSIX U TPaMOTHOE 0(OPMIICHHE MTPOTOKOIIA;

e OIlIEHHMBaeTCs TrpaMoTHoe odopmieHHe oOT4YéTa MO JabopaTopHOi paboTe B
COOTBETCTBUHM C TPEOOBAHUSMU METOAMYECKHX YKa3aHW, a TaKKe Halndue B
OTU€Te BBIBOJIOB O Pe3yJibTaTaX MPOBEAEHHBIX UCCIIEI0BAHMIA,

® OILIGHUBAIOTCS OTBETHI CTYJIEHTOB B X0/JI€ 3alIUTHI JJAOOPATOPHOI PabOTHI.

Bce oreHku, B TOM 4HCIIie HTOTOBAsI, BBICTABIISIFOTCS 110 S-0abHOI MIKae.

Jlnist kaXkaoi U3 ykazaHHbIX B Tabmuie 5 mabopaTopHbix padoT B 6ubnuoreke I'VAIL u B
nabopatopuu B aya. 11-01la umeroTcss METOUYECKHE yKa3aHUsI.

B Tabauue A rmpenacTaBieH IepeyeHb METOAMYECKUX YKa3aHUH K BBIIOJIHEHUIO
71a00paTOPHBIX PadOT MO TUCIHUILIHHE «DIIEKTPOAMHAMUKA W PACTIPOCTPAHEHHUE PATHOBOIHY.

Tabmuma A — IlepeyeHb METOIMYECKUX YKa3aHHUM K BBIIIOJHEHUIO J1a00paTOPHBIX padoT

KonnuecTBo 3K3eMIUISIPOB B
Mudp bubaunorpaduueckas ccouika / URL ampec oubnnoTeke
(KpoMe IIEKTPOHHBIX
9K3EMILISPOB)
621.372 HccnenoBanue CTpyKTypbl mosist BosiH Hio
185 H20 npu pa3nuyuHbIX Harpy3kax BOJIHOBOJA




[TekcT] : MeTOAMYECKHE YKA3aHUS K
nabopaTopHoii padote / C.-Iletepb. roc.
aKaJi. a3pOKOCM. IIPUOOPOCTPOCHUS ; COCT.
. B. bnarosemenckuii, b. T. Hukutus. -
CII6. : I3n-Bo I'YAIL, 1996. - 43 c. : rpad.,
tabu. - bubnuorp.: c. 42 (5 HasB.).

DNEeKTPOHHBIN pecypc

621
U 88

Hccnenosanue T pakIuu
3JICKTPOMArHUTHBIX BOJIH HAa OTBEPCTHH U
WIMHJIPE METOJAMYECKUE YyKa3aHUs K
BBITIOJTHEHHIO J1abopaTopHoil padoter / C.-
[Terepo. roc. YH-T a’POKOCM.
npubopoctpoenus ; coct.: JI. A. ®enoposa,
H. A. I'magkuii. - CII6. : Usnm-o I'YAII,
2010. - 30 c. : rpad., puc. - bubnuorp.: c. 29
(3 HazB.).

123
®oHJ yueOHOT0 KopIiryca
(I'acrenno)
11
Cryn.otnen (BM)

537(T'YAI)
1188

HccenenoBanue noysipu3aliMOHHbIX
XapaKTEPUCTHK IEKTPOMATHUTHBIX BOJIH
[TekcT] : MeTOAMYECKUE YKA3aHUS K
BBITIOJIHEHHIO JTabopaTopHOit paboTtsl / C.-
[TetepO. roc. yH-T a9pOKOCM.
npudopocTpoenus ; coct.: B. C.
Kanammnuukos, JI. A. ®enoposa. - CII6. : 1U3a-
Bo ['VAII, 2005. - 21 c. : Ta6:x., puc. -
bubnuorp.: c. 21 (2 Hass.).

44
®ony1 yueOHOTO KOpITyca
(T"actenno)
37
Cryn.otnen (BM)

26-31

HccnenoBanue moBepXHOCTHBIX

BOJIH, PACTIPOCTPAHSIONINXCS BJOJb TUIOCKUX
3aMeIIONMX cucteM [ TekcT] :
METOJIMYCCKUE YKa3aHUS K BBIMTOJTHCHUIO
naboparopHoit pabotsl / C.-IleTepO. roc. yH-T
a’pokocM. rpudbopoctpoenus ; Coct. B. C.
Kamamnukos. - CII0. : U3n-so T'AAII 2003.
- 25 ¢. : Tabu., rpad.

9
Cryn.otnen (BM)

26-24
" 88

Hccnenosanue CTPYKTYPBbI
ANIEKTPOMArHUTHOTO TOJISI Ha/l TIPOBOJISIICH
TJIOCKOM MMOBEPXHOCTHIO [Texcr]
METOJIMYCCKUE YKa3aHWS K BBIOJHCHUIO
nabopaTopHBIX paboT / JIeHWHTp. HH-T aBHaIl.
npubopocTpoeHus ; JICHMHrp. WH-T aBHUAIl.
npudopoctpoenus. - CIIO. : [6. u.], 1998. - 28
C. : puc. - bubnmorp.: c. 28 (6 Ha3B.).

24
Cryn.otnen (BM)

26-10
M54

MeTtoauueckas pa3paboTKa K BHIIOTHEHUIO
nabopartopHoit pabotsl "UccnenoBanue
JUCTIEPCUU U 3aTyXaHHs BOJH B BOJTHOBO/IE
npsimoyrosnbHoro ceuenus” [Teker] :
nabopartopHas padora / JleHuHrp. UH-T
aBmail. npudopoctpoenus ; Coct. JI. A.
®enoposa; Pexn. b. T. Hukutus. - CII6. :
N3n-so I'VAIL, 2005. - 21 c. : Tab., puc.

5
®oHJ yueOHOTO KopIiryca
(I"'acrenno)
211
Cryn.otnen (BM)

B Meroanueckux yka3aHHMSX K BBIIIOJIHEHUIO JaOOpAaTOpHBIX pabOT 00O3HAuY€HbI LIETU
KaX/10i paboThl, MPUBOIUTCS NepeUeHb JaOOpaTOPHOro 0O0PYAOBaHHS U CXeMa JIAbOpaTOpHOU
yCTaHOBKH. B cxaroil ¢hopme HaHbI OCHOBHBIE TEPMUHOJIOTHYECKHE TOHATHS, OTHOCSIINECS K




HCCIICIOBAaHHIO, Pa3bsICHEHA CYTh UCCIEAYEMBIX (PH3MUECKUX SBICHHMA, MTPUBEICHBI PACUETHBIC
dopmynbl. Tam 3xe mpeAcTaBieHbl TAaONHIBI SKCIEPUMEHTAIBHBIX TaHHBIX, MOTYYEHHBIX
0o0y4JarImuMUCAd B XOJA€ BBINOJHEHUs JlabopatopHOi paboTel. Kpome Toro, Meromuuyeckue
yKa3aHHs COJIEPKaT Kak MJIaH MCCIEI0BaHuUs, TaK U METOANKY 00pabOTKU SKCIIEPUMEHTATBHBIX
JAHHBIX, CIIOCOOBI UX TpeIcTaBiIeHUs (TTOCPEACTBOM TaOIHIl M TPaHUKOB), a TAKKE IPUMEPHBIC
KOHTPOJIbHBIE BOMPOCHL. OTHENbHBIM MYHKTOM B METOJUYECKHX YKa3aHUSAX H3JI0KEHO
cojiepKaHue 0T4éTa 0 JIabOPaTOPHOM padoTe.

Crpykrypa u ¢popma oT4era o JadbopaTopHOii padore

[IpuBomsTCSs B METOAMYECKMX YKa3aHUSX K BBINOJHEHUIO J1abOpaTOpHBIX padoT,
npencTaBieHHbIX B Tabuuue C, a Takke B pasjiene HOpMAaTUBHOM nokymeHTauuu caita 'Y Al
http://guap.ru/quap/standart/titl_main.shtml.

TpebGoBanusi k opopMIIEHHIO 0THYETA 0 J1aGopaTOpHOIi padoTe

[IpuBonATcs B METONMYECKMX YKa3aHMSIX K BBIIOJHEHHUIO J1a0OpaTOpHBIX padoT,
npejcTaBieHHbIX B Tabnuue C, a Takke B pasjienie HOpMaTUBHON AokymeHTanuu caita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

11.3. MeTtoamueckue yKa3zaHUs Ui 00ydJaromIUXCsl MO MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHON pabOThl, 0O0YUYaOLIUICS BBINOJHSAET paboTy IO
3aJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJICTBE MpEMNoAaBaTeisi, HO 0e3 ero HemocpeJCTBEHHOrO
y4acTusl.

Jns oOyuaromuxcst mo 3aoyHOd (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B npouecce BbINoJHEHUsI CaMOCTOATENIbHOW paboThl, y oOydwaromerocs (opMupyercs
enecoodpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHMH M CUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUH, 0OecleyrBaeT BBICOKMH
YPOBEHb YCHEBAaEMOCTH B TNeEpUOJ OOydYeHHUs, TOMOTaeT TOJIYYUTh HABBIKM IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHS.

MeToauyeckUMH ~ MaTepuallaMd,  HalpaBISIOMIMMU  CaMOCTOSITENIbHYI0O — paboTy
00y4aroIUXCSASIBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHra 1Mo JUCIHILIHNHE;

— METOJIMYECKHE YKa3aHMs MO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydarommxcst
1o 3a09HOU (hopme OOydEHHS).

B Ta6np1ue b MMPUBCACHBI TCMbI JICKIIMOHHBIX 3aHITHHA U COOTBCTCTBYIOIINE UM CTPAHUIIBI
B yueOHOM mocobun «DIEeKTpoIMHAMUKA U PacClpOCTpPaHEHHE pPaauoBOIH» aBTopoB B. B.
Huxonsckoro, T. . Hukonbckoi. M.: Hayka, 1989.

Taomuma b.
Howmep Ha3zBanus paszenoB u HoMepa
paznena HasBanue u comeprkaHue pa3aeiaoB U TeM CTpaHHII y4eOHOTO ITOCOOHS
JEKIIMOHHOTO JEKIIMOHHBIX 3aHATHH
Kypca
1. Beenenne. n.1.1 3apsiabl, TOKM U BEKTOPbI

Tema 1. Ilpeamer »>Ja€KTPOAMHAMUKH, | MOJIS.

ONpeNIeJICHUE BJIECKTPOMArHuTHOro moJjis, | m.i.l.1.1 3apsael u TOKH.
HMCTOYHUKHU BO3HUKHOBEHHMS | M.1.1.1.2 DaekTpoMarHeTusm u
ANIEKTPOMATHUTHOTO TOJISL. 3JEKTPOMArHUTHOE TOJIE.

Tema 2. 3axkoH coxpaHeHus 3apsia u | (.22 — 26).

YPaBHEHUE HEIMPEPBIBHOCTU NOCTOAHHOIO | 1. 1.3 CBolicTBa MaTepHAJBbHBIX



http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml

TOKa.

Tema 3. BeKTOpBI 3JIEKTPOMAarHUTHOTO
HOJIS. I'paduueckoe n300paxeHue
BEKTOPHBIX IOJIEH.

Tema 4. DneKTpoMarHuTHbIE TapaMeTphl
cpen. Knaccugukanus cpen no
AIIEKTPUYECKUM U MarHUTHBIM
CBOMCTBaM.

cpen.

.. 1.3.1 MarepuanbHbie
YPaBHEHHUS.

.. 1.3.2 [Monspuzauus u
HaMarHM4uBaHUeE.

1. 1.3.3 DyeKTponpoBOJHOCTS.
1. 1.3.4 [IpoBoguuku u
JUDJIEKTPUKH.

(c.35-42)

Cucrema ypaBHeHH i
3J1eKTPOMATHUTHOTO 1OJIsl.

Tema 1. VYpaBHenus Makcsemia B
MHTETpaJIbHON opMe U UX (PUIUUECKUIL
CMBICIL. [TpuHIMN HEINIPEPBIBHOCTH
MarHuTHOTO TIOTOKA.

Tema 2. VYpaBHenus MakcBemia B
muddepennmanbaon  dopmMe U HX
buznueckuit CMBICIL YpaBHeHuHe
HEIPEPBIBHOCTHU TOKA.

Tema 3. [I'paHuuHbBIE YCIOBHS JUIS
BEKTOPOB  JJIEKTPOMAarHUTHOIO  ITOJIA.
VYenoBus  Ha  rpaHuULe  UACAIBHOIO
IIPOBOJIHHKA.

Tema 4. VYpaBHenus Makcsemia B

KOMIUIEKCHOU (popme.

Tema 5. KommuiekcHass QuajieKTpudecKast
IMPOHUIIAEMOCTh M OTHOCUTEIIbHOCTb
KJaccu(UKaUU CpeJl MO ANEKTPHUECKOM
MPOBOAMMOCTH.

Tema 6. CTopoHHHE CHIIBI
IJIEKTPUYECKOTO U MarHUTHOT'O THUIA U
MI0JIHAsl CAMMETPUYHASI CUCTEMA
YpaBHEHU AJIEKTPOMArHUTHOTO TOJIS.

n.1.2 Ypasuenuss MakcpeJsia
n.a.1.2.1 YpaBuenus Makcseia B
muddepeHranbHON 1
MHTETpalbHON PopMmax.

n.11.1.2.2 IlepBoe ypaBHEHME
MakcBesuia: OJIHBIN TOK U
MarHuTHoE MoJIe.

n.m.1.2.3 Bropoe ypaBHeHue
Makcgeiia: 0000UIEHHBIN 3aKOH 00
AJIEKTPOMArHUTHON MHIYKIIWH.
n.11.1.2.4 Tpetbe ypaBHEHUE
MakcBesuia: 31eKTpUYECKOe 10JIE U
3apsiibl.

m.m.1.2.5 YeTBéproe ypaBHEHUE
MakcBeia: HenpepbIBHOCTh JIMHHHA
BekTopa B.

(c.27-35)

n. 1.3 ColicTBa MaTepHAJIbHBIX
cpen.

.. 1.3.1 MarepuanbHeie
yYpaBHEHHS.

.. 1.3.2 [Monspuzanus u
HaMarHU4MBaHUeE.

.1. 1.3.3 D1eKTponpoBOAHOCTD.
n.a. 1.3.4 IIpoBoguuku u
JUDJIEKTPUKU.

n.a. 1.3.5 Tumnel cpen B
ANEKTPOAUHAMUKE.

n.a. 1.3.6 3ameuanus o
MaTepUATbHBIX YPaBHEHUSIX.

.. 1.3.7 [Ipumeps cpen.

(c.35-42)
n.1.4 Ioss Ha rpaHMuax pasaesa
cpen.

n.a. 1.4.1 Ilons, 3apsasl ¥ TOKM Ha
rpaHuLaX.

n.1. 1.4.2 I'paHn4HbIe yCI0BUS U1
BEKTOPOB JIEKTPUUECKOTO MOJIS.
n.1. 1.4.3 I'pannyHbIe yCI0BUS 1S
BEKTOPOB MarHUTHOTO TOJIAL.

(c.42 —47)

n.1.6 Cucrema ypaBpHeHH# U
321241 3J1eKTPOAMHAMHUKH.




n.1.1.6.1 Cuctema ypaBHeHUI
Makcsemia.

n.1.1.6.2 3agaun 3MeKTpOAMHAMUKA
KJIACChI 3JIEKTPOMArHUTHBIX
SIBJIEHU.

(c.58 —61)

. 3.0. Ucnonb3yemble
MaTeMaTH4ecKue MOHATUS H
CHMBOJIBI.

1.11.3.0.1 'apmoHunyeckue
KoJ1e0aHusl U KOMIUIEKCHbBIE
aMIUTUTY L.

m.11.3.0.2. CpenHue 3HAaYCHUS
11.11.3.0.3 Paznoxenue @ypoe u
KOMIUIEKCHBIE aMIUIUTY IbI.

(c.113 -116)

n.3.2 F'apmoHnyeckue KoJIeOaHMS.
YpaBHeHus 3J1eKTPOAUHAMUKH B
KOMILIEKCHOM (hopme.

n.a. 3.2.1 YpaBuenus Makcsena
OTHOCHUTEJIbHO KOMILJIEKCHBIX

AMIUIATY O.
(c.119 — 121)

3aKOH cOXpaHeHHUs] JHePIruu s
3JIEKTPOMATHUTHOIO I1OJISI.

Tema 1. DOHeprus ©  MOIIHOCTH
3JIEKTPOMArHUTHOTO TOJIS.
Tema 2. Teopema Iloiitunra o Gamance
SHEPruu DBJEKTPOMAarHUTHOTO TONS B
muddepeHInanbHON, WHTETpalbHON U
KOMIUIEKCHOU (hopMax.
Tema 3. Bexrop YmoBa-IloiiTunra u ero
(buznYeCcKuit CMBICI, CKOPOCTh JBHKEHUS
DHEPIHH.

. 1.5 Jlokanu3zauus v 1BUKEeHUE
HEPruH MoJsl.

.. 1.5.1. 3akon Jlxxoyns-Jlenua u
MIpeBpaleHIE SHEPTUH.

n.a. 1.5.2 bananc sHepruu noss.
.. 1.5.3 Dueprus
AJEKTPOMAarHUTHOTO TOJIS.

.. 1.5.4 JlokanbHbIN OanaHc U
JBUKEHHUE SHEPTUU.

(c.49 —57)

1. 3.3 bananc 3HEepruu npu
rapMOHUYECKHX KOJIEOaHUSX.

.. 3.3.1 CpenHue BEIUYUHBI:
SHEPrusi, MOIIHOCTh, IIOTOK SHEPTUH.
n.1. 3.3.2 Cpenuuii 6anaHc YHEPTUU.
(c.123 -127)

BoJsiHOBBIE ypaBHeHHS U
3JIeKTPOAMHAMHYECKHE MOTEeHIHAJIbI.
Tema 1. BosHOBBIE ypaBHEHHSA IS
BEKTOPOB  3JIEKTPOMArHUTHOIO  TOJIf,
ypaBHeHue Jlanambepa.
Tema 2. CkansdpHeli #
IIEKTPOIUHAMUYECKUE NOTEHLIUAJBI,
BOJIHOBBIE YPAaBHECHHUS UL
AIIEKTPOIMHAMUYECKUX MTOTEHIINAJIOB.
Tema 3. Bektop I'epua, BOJHOBBIE
YpPaBHEHHS  OTHOCHUTEIBHO  BEKTOpa
I'epna.

Tema 4. YpaBuenus ['eapMmrosbia.

BEKTOPHBIN

n.3.1 YpaBHenust
3JIEKTPOAUHAMMUKH.

n.a. 3.1.1 Cucrema ypaBHeHuUi
Makcsemna. cTouHMKN TOJIA.

.. 3.1.2 YpaBHeHus
ANEKTPOAMHAMUKHI BTOPOTO
MopsiAKa.

n.1. 3.1.3 ITorernuais! B
3JEKTPOIMHAMHUKE.

(c.116 — 119)

n.3.2 'apmMoHn4yeckue KojaeOaHusl.
YpaBHeHus 3JIEKTPOAUHAMMUKH B
KOMILJIEKCHOI opme




Tema 5. Kiaccupukanuss ypaBHEHHH
JJIEKTPOMAarHUTHOTO TIOJISl, BUXPEBBIE H
INOTCHIHUAJIBHBIC ITOJIA.

.. 3.2.2 YpaBHeHUs
ANEKTPOAMHAMUKH BTOPOTO MOPSIKA
B KOMILUIEKCHOM (opMme.

(c.121 -122)

1.6.0 Ucnosib3yemble
MaTeMaTHYeCKHe MOHATHS U
CHMBOJIBI.

m.1. 6.0.1 OnHOpOHOE YpaBHEHHE
I'enpmromneia. 3amaun st
MIPOA0JIBHO-0THOPOJIHBIX CTPYKTYP.
.. 6.0.2 Kpaebie
(TpaHMUHBIC)3a1a4H [T
JIBYMEPHOTO YPaBHEHUS
I'enbmronbia. Co6cTBEHHBIE
(yHKIMU 1 COOCTBEHHbIE 3HAUECHHUS.

(c.198 — 201)

OcHOBHBIC METObI U TEOPEMBI,
HCIOJIb3yeMble IIPH PeLeHUH 32124
3JIeKTPOAHMHAMHKH.

Tema 1. EXIMHCTBEHHOCTh pelIeHMs 3a1a4
BIEKTPOAUHAMUKH. [TpunIun
CYyNEPHO3ULUU I 3JIEKTPOMAarHUTHBIX
MOJIEH. [IpyuHIMT  mEepecTaHOBOYHOMN

JIBOMCTBEHHOCTH.

Tema 2. Teopema B3aMMHOCTH.

Tema 3. JIBa Ki1acca HE3aBHCHMEIX
penieHuil ypaBHeHH Makcseia.

Tema 4. Pemenne ypaBHeHuii MakcBseinna
IIPH 33JaHHBIX UCTOYHHUKAX.

Tema 5. Pemenue ypaBHeHuii Makcseiia
TUISt rapMOHUYECKHX Kosie0aHui.
Pemienne  HEOAHOPOJHOIO  BOJIHOBOIO
YpaBHEHUS ISl DJIEKTPOMArHMTHOTO TOJIS
B HEOI'PAaHUYEHHOHN OJTHOPOJHOM cpele.
Tema 6. Pemenne BOJHOBOIO ypaBHEHUS
METOJOM pa3JIeJICHUs IEPEMEHHBIX.

Tema 7. Pemienne BOJHOBOIO ypaBHEHUS
Ui 00JIaCTH, OTPAHWYEHHOM 3aMKHYTOM
MOBEPXHOCThIO:  CKalisipHast  opmyna
Kupxrocga, BekTopHBII aHaIOr (GopMyIIbl
Kupxroda.

Tema 8. Teopema SKBUBaJIEGHTHOCTH.
Tema 9. ®ynkuus ['puna.

Tema 10. IlpuGnukeHHBIE  METOJBI
pemieHus  3a7a4  DJIEKTPOJUHAMHUKH,
BBIOOp METO/1a peIIeHusI.

Tema 11. Merong reoMeTpuuecKoOn
OITHKHU.

Tema 12. Ilpunmun I'roitrenca-dOpenens,
METO/]I BOJJHOBOW OITHUKH, 30HbI DpeHers.

1. 3.4 O0mue cBOMicTBAa pelICHUH
CHUCTeMbl YPaBHEHU I
3JIEKTPOJAMHAMMKH B
KOMILJIEKCHOI opme.

1. 3.4.1 O eqMHCTBEHHOCTH
peuieHuin.

m.11. 3.4.2 [IpuHIun B3auMHOCTH.
1. 3.4.3 [lepectanoBo4Has
JIBOMCTBEHHOCTh YPABHEHUH
Makcsesuta. MarHuTHBIE TOKH.
(c.128 — 134)

1. 4.0 O0uue cBeeHU 0
BOJIHOBBIX Ipoleccax.

n.1. 4.0.4 IIpocrelimme perieHus
BOJIHOBBIX YpaBHEHUM.

1. 4.1 Ili1ockne oqHOPOAHBIE
3J1IeKTPOMATHUTHbIE BOJIHBI.
1. 4.1.2 [Ipocrelimee pemenne
YPaBHEHUU 3JIEKTPOJMHAMUKH B
KOMIUIEKCHOM (hopme.
(c.135-142)

1.7.0 Pemienne 1ByMepHOro
ypaBHeHus1 ['eJibMrosbuna
MeTO00M pa3/iesieHHus
nepeMeHHbIX.

1.11.7.0.1 3agaun B AeKapTOBBIX
KOOpJUHATaXx.

(c. 223 -225)

n.9.0 IIpexBapurenbHble
MaTeMaTH4eCcKue CBe/IeHusl.

. 9.0.1 HurerpupoBanme
HEOJIHOPOJHOTO YPaBHEHHUS
T'eaxpmromnsna.

(c.318 - 319)
1n.10.1 DnekTpoAMHAMHYECKHE
3a1a4M AM(PPaAKLIKHU.




n.1.10.1.1 O6mue npencraBiaeHus.
IlocranoBka 3anau.

1.11.10.1.2 [TpuGmmxeHnble
noaxonel. Meron I'rolirenca-
Kupxrodga.

(c.343 — 347)

n.10.2 OTBepcTHe B 3KpaHe.
JAudppakuus @payHrogepa.
.11.10.2.1 IlocTanoBka 3aaun.
[Ipumenenne merona I'roirenca-
Kupxroda.

n.1.10.2.2 Ananuz audpaxuu
®payHnrodepa.

(c.347 — 353)

n.10.3 OTBepcTHe B 3kpaHe.
JAu¢ppakuua Ppenes.
1.11.10.3.1 n3menenue yciosui
HaOIroAeHuS.

1.11.10.3.2 Ananus nudpakuuu

Openeis.
(c.453 — 361)
N3ayyenne 3J1eKTPOMarHUTHBIX BOJIH n. 4.2. I[oaspuzanus wu
Temal. OcHOBHas 3ajada  TEOPHH | CJIOKEHHeE MOJIsSI
u3llyyeHus. BonHOBas  ITOBEPXHOCTB, ILIL 4.2.1 IlonsTue
GpoHT BONHBI, (ha30Basg CKOPOCTb, JUIMHA | MOJISPU3ALIMU BOJIHBI.
BOJIHBL. [Imockue u ceprueckue BOITHBI. (c.146 — 149)

Tema 2. [Honspuzanus
JIEKTPOMAarHUTHBIX BOJIH, BUJIbI
NOJIIpU3allMU, YCJIOBUS U  CHOCOOBI

BO30YKJIEHHsI JIEKTPOMArHUTHBIX BOJIH C
JUHENHON, KPYrOBOM M 3JUIMIITHYECKOU
HOJIIpU3ALUEN.

Tema 3. ITone
IEKTPUYECKOTO AUIIOJIA.
Tema 4. CoiicTBa IOJISI JIEMEHTAPHOTO
AIIEKTPUYECKOTO MO, ONWKHAL H
JTabHSS 30HBI.

Tema 5. M3nyueHue 31€KTPOMArHUTHOIO
IOJISL DJIEKTPUYECKHUM JTATIONEM.

Tema 6. UM3znyueHue d1aeMEHTapHOTrO
MarHUTHOTO JMMOJIS.

Tema 7. U3nyuenue snementa [roiirexca.

3JIEMEHTAPHOT O

n.9.1 U3iayyeHue 3aJaHHBIX
HCTOYHHUKOB.

mm  9.1.1
o0CyKJIeHHUEe 3a/1a4u.

.. 9.1.2 AHanu3 pemeHui.

IlocTtanoBka u

(c.321 —324)

n.9.2 DJIeMeHTapHbIi
JJIEeKTPUYECKU U3JIy4yareb.
Jdumoas I'epua.

ILII. 9.2.1 DneMeHT
MEPEMEHHOTO TOKa "

KOJIEOIIOMINICS UITIONb.
. 9.2.2 Ilone wuznydeHus
nunons ['epna.

. 9.2.3  DnpeMeHTapHBII
NEKTPUYECKUN  M3JIydaTedab  Kak
aHTEHHA.

(c.324 -332)

II. 9.3 DJIeMEeHTApPHBIN
MarHUTHBIN U3J1y4aTeb.

ILIL. 9.3.1 [TocraHoBKa
3aJ1a4H.

nam. 9.3.2 Ilone wusnydeHue
MarHutHoro aunois ['epia.

(c.332-335)

n. 9.4 OO6obmeHHas 3amada




00 u3nyuyeHuu 3nemenTa ['toiirexca.
na 94.1 O06o0061IeHHAs
3a/1a4a 00 U3YUYEHHUH U €€ pelIeHHE.
. 9.4.2 DKBUBaJCHTHBIC
HMCTOYHUKHU ITpUHIMII [ rolrexHca.
ILII. 9.43 DIIEMEHTHI
['tolirenca.
(c.336 — 343)

IL1ockHe 31eKTPOMAarHUTHBIE BOJIHbI

Tema 1. BosHOBOEe ypaBHeHHE Ui
IJIOCKOM BOJIHBI. [Inockue
JIEKTPOMArHUTHBIE BOJIHBI B Pa3/IMYHBIX
U30TPONHBIX  cpefax  (IUDJIEKTPHKE,
HOJIYIIPOBOJALICH Cpefie, TPOBOJIHUKE).

. 4.1 [l1ockne oqHOPOAHBIE
3JIEKTPOMATHUTHBIE BOJIHBI.
.. 4.1.2 [Ipocreiiniee pemienue
ypaBHEHUU AJIEKTPOIUHAMUKH B
KOMILIEKCHOM (popme.

ILIL. 4.13 Bonnbl B
HENOTJIOIAIOIIEH cpeie.

ILIL. 4.14 Bonnbl B
MOJIOLIAIOIIEN CpeE.

(c.135 —146)

n. 4.3 [Aunepcusi, pasHble
OII€eHKH CKOPOCTH.

IL.I0. 4.3.1 OoOmee
MIPEJICTABICHHUE O JUCIIEPCUU CPell U
pacipoCTpaHEHUHN CHTHAJIOB.

mao. 4.3.2 Awnamu3 craboit
JTUCTICPCUU: TPYIIIOBas CKOPOCTh
BOJIHOBOTO TIpoIiecca.

(c.149 — 152)

HaﬂpaB.}IﬂeMble AJIEKTPOMAIrHUTHBLIC
BOJIHBI 1 HAITPABJIAIOIIIUE CUCTEMbI

Tema 1. OOmme CBEJICHMS 0
HaHpaBJ’If[IOH_[I/IX CHUCTECMAax nu
HATPABIISIEMbIX ANEKTPOMATrHUTHBIX
BOJIHAX.

Tema 2. OTtkpbITas ABYXIPOBOAHAS U
KOoaKcuasabHas TMHUH.
Tema 3. BomnHoBon,
napajuieIbHBIMU
IIPOBOASIIIUMU TUIOCKOCTSIMH.

Tema 4. Pacnpoctpanenue
AJIEKTPOMATHUTHBIX BOJIH B BOJIHOBOAAX
IPSIMOYTOJIBHOTO CEUEHUS.

Tema 3. Pacnpoctpanenue
JJIEKTPOMArHUTHBIX BOJIH B BOJIHOBOJAX
KpYIJIOrO CEYEHHUS.

Tema 6. Ilponmyckaemass MOUIHOCTb,
XapaKTEpUCTHUYECKOE COINPOTUBIEHUE U
KO3 PUITMEHT 3aTyXaHKs BOJIHOBOJIA.

00pa3oBaHHBIN
UieaIbHO

1n.5.3 Ilos1HOe OTpakeHHe U
HaNpapJsieMble BOJHBI.

1. 5.3.1 BonHbl BIOIb HACaIbHO
MIPOBOJISAIIEH ITJIOCKOCTH.

m.a. 5.3.2 Ilnockwuii moabIi
BOJIHOBO/I.

m.0. 5.3.3 BOJIHBI BJOJIb INIOCKOM
TPAHMIIBI JTUIICKTPUKOB.

m.a. 5.3.4 IInockwuit
JTARJIEKTPUYECKUM BOJTHOBO/I.
(c.172 —184)

. 7.1 IIpsiMOyro/ibHbI BOJTHOBO/.
mo. 7.1.1 Pemenwne 3agaun.

m.m. 7.1.2 AHaanu3 BOJHOBBIX
MPOIIECCOB.

m.m. 7.1.3 HeBbIpOKI€HHBIE BOJIHBI.
OcHOBHas BOJIHA B PeaJIbHOM
BOJIHOBOJIE.

(c.231-243)

n.7.2 /Ipyrue nojbie BOJTHOBO/BI.
n.1. 7.2.1 Kpyrislii BOIHOBOA.
Pemenne 3amaun.

m.m. 7.2.2 AHaanu3 BOJHOBBIX
MPOIIECCOB.

n.n. 7.2.3 [lepenaua sHepruu. Yuér




MIPOBOJIUMOCTH METaslIa.

(c.243 — 256)

. 7.3 MHOTOCBS3HBIC
HAMPABIAIOIINE CTPYKTYPHI.
m.a. 7.3.1 KoakcuanbHas JTMHUS.
n.1. 7.3.2 O6ocHOBaHKE TEOPUU
JUIMHHBIX JTAHUHA.

(c.257 — 263)

9. CraTHyeckHe M CTallHOHAPHBbIE MOJIS n.2.1. CranuonapHoe mnoJe,
Tema 1. Cucrema YPaBHEHUH | 3JIEKTPOCTATHKA u
AIIEKTPOCTATUKH, CKAJSPHbIE YpPaBHEHMSI | MATHUTOCTATHKA.

Ilyaccona u Jlannaca u ux peieHus. na.2.1.1 Cucrema
Tema 2. Maraurocratuka. MarautHoe | ypaBHEHHU CTallMOHAPHOI'O
II0JIE IIOCTOSIHHBIX TOKOB, BEKTOPHBIE | JIEKTPOMATrHUTHOIO MOJIS.
ypaBHeHus [lyaccona u Jlamaca. m.m.2.1.2.Cucrema
ypaBHEHMH ¥  0OLIMEe MOHATHUS
ANEKTPOCTATUKH.
n.1.2.1.3 MaraurocraTuka.
(c.67-72)
10. PacnpocTpaHenue 3JIeKTPOMArHUTHBIX | 1.15.1
BOJIH B CBOOOTHOM NPOCTPAHCTBE. OO61ue npeacTaBieHUs
Tema 1. Tumnsl paguoauHUA. n.1.15.1.1 PaguoBomnHsl.
Tema 2. Pacnpoctpanenue paauoBojiH B | m.m.15.1.2 Posib anTeHH
CBOOOIHOM IIPOCTPAHCTBE. (c.467 —472)
11. CrpoeHnue u dIeKTpHYecKHe m.15.1
napamerpsl atMocgepbl 3eMJIH. OOu1me mpeacTaBICHUs
Tema 1. Ctpoenue atMochepsl. m.1.15.1.3 OcHOBHBIE (aKTOPBI
Tema 2. Xumudueckuii cocTaB aTMOCQephbl, | pacrpocTpaHeHus paanoBoiH (c.470
pacmpeiesieHue JIEKTPOHOB B —472)
aTMocdepe, TeMnepaTypHoe
pacnpezenenue B atMochepe.
Tewma 3.. SIBeHUS, CBI3aHHBIC C
MIPOXOXKJACHUEM PaJUOBOIIH Yepes
atMocdepy.
Tema 4. lusnektpudeckast
IIPOHUIIAEMOCTb ¥ UHJIEKC MTPEIOMIIEHHUS
Tporochepsl.
12. Oco0eHHOCTH pacnpoCcTPaHeHus! m.15.1
PaMOBOJIH B YCJIOBMSAX BJIMSHHSA OO61ue npeacTaBieHUs
atMocdepsbl U 3eMHOI mMoBepxHOcTH. | .. 15.1.1 PannoBonHbL.
Tema 1.0cob6ennocTu pacnpoctpaneHuss | m.m.15.1.3 OcHoBHBIE aKkTOPHI
PaAMOBOJIH B YCIIOBUSX BIUSHUSA pacnpocTpaneHust paanoBoiH (c.470
aTMoc(ephl U 36MHOM IMMTOBEPXHOCTH. —472)
Tema 2. Kinaccudbukarys painoBOJIH.
13 Baunsinne 3emiin Ha pacnipocTpanenue | 1. 15.2 'eomeTpudeckas ONTUKA U

PaJMOBOJIH NPH MOAHATBIX
H3J1y4daTessx.
Tema 1. DnexTpuueckue mapamMeTpbl
BEPXHHUX CJIOEB 3EMIIH.
Tema 2. KodpuuueHTH OTpaKeHHS
PaZoOBOJIH OT 36MHOM IIOBEPXHOCTH.
Tema 3.Kputepuii Penes npu orpakeHuun

Teopusi AMPPaKIUHK [IPU AHATIU3E
pacnpocTpaHeHus: paTuoBOIH
m.m.15.2.1 O BO3MOKHOCTSIX
MMOCTAHOBKH 3JIEKTPOAMHAMHYECKOM
3amgaun (c. 472 - 474).

n.1.15.2.2 Ouenka HepoBHOCTEN
3eMHO# moBepxHOcTH (c. 474 — 475).




PaauOBOJIH OT 3€MHOM TTOBEPXHOCTH.
Tema 4. 3oHbl @peHens NpU OTPaAXKECHUU
PaauOBOJIH OT 3€MHOM TTOBEPXHOCTH.
Tema 5.Paccesnune PaluOBOJIH
HEPOBHBIMH ITOBEPXHOCTSIMHU.

Tema 6.Metonasnl peleHus 3a/1a4
paccessHHsI PagUOBOJIH  CTaTUCTUYECKH
HEPOBHBIMU ITOBEPXHOCTSIMHU.
Tema 7. KoaddunuenTs
pPaaMoOBOJIH  CTAaTHCTHUYECKHU
MMOBEPXHOCTHIO B
HaIlpaBJICHUU.

Tema 8. Ortpaxenue chepuueckoit
PaaMOBONIHEI OT IJIOCKOM IOBEPXHOCTU
3emin.

Tema 9. Ilone u3nyudarenei, MOJHATHIX
HaJ[ TUIOCKOW MOBEPXHOCTHIO 3eMJIH.

paccestHus
HEPOBHOM
3€pKaJIbHOM

n.1.15.2.3 lomuHanTHast 0071acTh
pamuonunuu (¢.475 — 478).

14.

Bausinne 3emiin Ha pacnipocTpaHeHue
PAMOBOJIH IIPH PACHOJI0KeHUH
u3jaydarteseil BOJIUM3H ee IOBEPXHOCTH.
Tema  1.CtpykTypa mons  BOJIU3HM
MOJIYIIPOBOJAIIEH IUIOCKOM OJHOPOAHOU

MTOBEPXHOCTH.

Tema 2. HanpsxeHHOCTD O
IIEKTPUYECKOTO JTUTIOJS,
PacCI0JIOKEHHOTO IIJIOCKOM
MTOBEPXHOCTU 3EMIIH.

Tema 3. PacnpoctpaHeHue paanoBOJIH
HaJ chepuueckol MOBEPXHOCTHIO 3eMJIN.

BOJIU3HU

. 15.3 3emMHbIe BOIHBI
m.m.15.3.1. JlyueBast Moaenb
panuonunuu (c.478 — 481).

15.

PacnpocTpaneHue pajuoBoJiH B

armocgepe.

Tema 1. Pedpaxkuus paauoBonH B

HEOJHOPOIHOM Tporocdepe.

Tema 2. Tpaekropus paguoBOJIH B

noHocdepe.

Tema 3 Kpurnueckne m MakCHUMalIbHbIE

YacTOTHI.

Tema 4. ®dazoBas U rpymnmnoBasi CKOpOCTH

pacrpocTpaHeHus PaarOBOJIH B

noHocagepe.

Tema 5. BausgHME MarHUTHOrO OIS

3eMJIi Ha pacIpOCTPaHEHUE PaJIMOBOJIH B

noHocdepe.

1. 15.4 Bnustaue tponocdepsl

n.11.15.4.1 O0ure cBoicTBa

Tponocdepsr (c.485 — 486).
n.n.15.4.2 Tponocdepnas

pedpakuus (c.486 — 488).

n.1.15.5.2 Nonocdepnas pedpaxius

(c.492 — 495).

16.

Pacnpocrpanenue YKB Ha tuHusix
3emus — 3emuis, 3emJiss — BO31yX.

Tema 1. Obnactu npumenenus: YKB.
Tema 2. XapakTepUCTUKN PACCEUBAIOLINX
CBOMCTB OOBEKTOB.
Tema 3. OcHoBHOE
PaaNOIOKALIUH.
Tema 4. Biustnue oTpakeHUd paguoBOIH
OT TOBEPXHOCTH 3€MJIM Ha JAJIbHOCTh

ypaBHEHUE

1. 15.4 Bnustaue tponocdepsl
n.11.15.4.1 O0ure cBoicTBa
Tponocdepsr (c.485 — 486).
m.1.15.4.2 Tponochepuas
pedpaxrms (c.486 — 488).

n.1.15.4.3 PaccesiHue U IOTJIONIEHUE

panuoBoIH B Tporocdepe (¢.488 —
490).




oOHapykeHUs1 00BEKTa.

Tema 5. Biustnue oTpakxeHUl paguoBOIH
OT 3€MHOM IIOBEPXHOCTH HAa TOYHOCTb
M3MEpEHUS KOOPAMHAT YIJIa MECTa.

Tema 6. Pacnpoctpanenue VYKB B
npenenax MnpsiMod BHUAMMOCTH C y4€TOM
pedpakium.

Tema 7. Pacnpoctpanenne YKB Ha
3aKpBITBIX Tpaccax.
Tema 8.  JlanbHee
pacnpoctpanenue YKB.
Tema 9. Pacnpoctpanenne VKB B
TPOIOC(PEPHBIX BOITHOBOAAX.

Tema 10. Pacnpoctpanenne YKB nytem

TpornocdepHoe

paccesiHus Ha HEOTHOPOIHOCTSIX
HOHOC(hEPBHIL.
17. Pacnpocrpanenne YKB Ha 1unnu 1.15.5 PaguoBomnHsl B noHocgepe

3emus — Kocmoc.
Tema 1. Ocnabnenne YKB nHa nuHuun
3emus — KocMoc. 3amupanusi.
Tema 2. IloMexu paguonipremMy.
Tema 3. OnrTumanbHblE  YaCTOTHI
paarocBs3u Ha TuHIHE 3emirst — Kocmoc.

n.m.15.5.1 O6uue cBoiicTBa
nonocdepsr (¢.490 — 492).
n.1m.15.5.2 Nonocdepnas pedpakuus
(c.492 — 495).

n.1.15.5.3 Tucnepcus u
MOTJIOICHUE PaTuoBOIH (€.495 —

497).

n.1.15.6.5 O xocmuueckoi
panuocssizu (c.504 — 505).
m.1.15.6.6 O momexax mpu padbote
PaaUOJIMHUAN U 3JIEKTPOMArHUTHOU
coBmectumocTH (¢.505 — 506).

m. 15.6
n.m.15.6.4 VYaerpakopoTkue
BoJIHBI (€.503 — 504).

18. OcoGeHHOCTH pacnpocTpaHeHUs!
CAHTHMETPOBBIX, MWIJIMMETPOBBIX U
ONTHYECKHX PAANOBOJH B Tponocdepe.
Tema 1.0cnabnenue 371€KTPOMArHUTHBIX

BOJIH B Tporocdepe.

Tema 2. OcnabieHne 31eKTPOMarHUTHBIX
BOJTH B aTMOC(EpPHBIX
TUAPOMETE000pa30BAHMSIX.

11.4. Metoauueckne yKazaHus IS OOYYArOIIMXCS IO TPOXOXKJACHHIO TEKYIIETro
KOHTPOJIS yCTIEBAEMOCTH.

Texkymuid KOHTPOJb YCIEBAEMOCTH MpEAyCMaTpPHBAeT KOHTPOJIb KadecTBa 3HAHUMN
00y4JaroIUXCsl, OCYIIECTBIIIEMOTO B TEUEHUE CEMECTpa C IIEJIbI0 OICHUBAHUS XO0Jia OCBOCHUS
JIACIIUIIIHHEI.

Obs3amenvHo 0/15 3an0HEeHUs npenooasamesiem. YKazvl8aromces mpebo8anus u Memoobl
npoedeHUst MeKywe20 KOHMPOs YCNesaeMoCmu, a Makdxice KAk pe3yibmamsl MeKyue2o
KOHMpONs — ycnegaemocmu — OyOym — yuumuléamvpCsi NPU  HNPOBEOCHUU  NPOMENCYMOUHOU
ammecmayuu.

11.5. Meroaudeckue ykazaHus JJIsi OOyYarOIIMXCS MO MPOXOXKJICHUIO MPOMEXKYTOUHON
arrecraquu.




[IpomexxyTouHast ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYyCMAaTPUBAECT  OLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB O0y4YeHHs MO auciuiuinHe. OHa BKIIIOYAET B
ceos:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MOJYUYEHHBIX O0O0ydYaromMMmcs B Ipolecce
W3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENLHOM pabOThI, CIOCOOHOCTH
MPUMEHSATh MX JJIs pElIeHUs MPAaKTHUYECKUX 3a]ad. DK3aMEH, KaK MpaBUiO, MPOBOJAMUTCS B
NEepUoJl HK3aMEHALMOHHOM CECCMM M 3aBEpIIACTCS ATTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOpOILIOY, «yAOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHO.

[IpomexyTounass arrectanus OOydarolUXCs MO TUCIHUIUIMHE «DJIEKTPOJAUHAMUKA H
pacrpocTpaHeHHE  PaJUOBOJH»  MPEIyCMAaTPUBAET  OICHUBAHHUE  MPOMEXKYTOYHBIX U
OKOHYATENIbHBIX Pe3yNbTaToB 00ydeHus. OHa BKIIIOUaeT B ceds, Kak ObLIO cKazaHo B pazzaene 10
paboueii mporpaMmMbl «DOH/] OLIEHOYHBIX CPEACTB JIJIsl TPOBEACHUS IPOMEKYTOUHOM aTTeCTalN
00y4aromuxcs Mo AUCHUTUIMHEY, 9K3aMeH U TeCTUPOBAHUE.

DKk3aMeH — (opma OIEHKH 3HAHHWM, TOJYYCHHBIX OOYUYaIOMUMCS B TIPOLIECCE M3YyUCHHS
BCEH AMCUMILUINHBI, HABBIKOB CaMOCTOATEIBHOW pPaOOTHI, CIOCOOHOCTH MPUMEHITh WX IS
pelieHus: MPaKTHYEeCKUX 3a7ady. JK3aMEH MPOBOAUTCS B MEPUOJ IK3aMEHAIMOHHOW CECCHH M
3aBEpIIACTCS ATTECTALlMOHHON OLEHKOW «OTIMYHO», «XOpOIIO», «YIOBIECTBOPUTEIHLHO,
«HEYIOBJIECTBOPUTEIHLHOY.

TectupoBaHue MPOBOJAUTCS B JBA JTala: B CEPEIUHE U B KOHIIE ceMmecTpa (Ha 3a4€THOMN
HeJene).

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUYHOM aTTECTAllMM OCYIIECTBIISAETCS B
cooTBeTCTBUU ¢ TpeboBanmsimu [lomoxkennit «O TeKymeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOHM artectanmu cTyaeHToB ['YAII, oOywarommxcs MO MOpoOrpamMMbl BBICIIETO
obpazoBanusi» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Ally.

Takum oOpa3oM, HWTOrOBas OICHKAa 3HAHUKW OOydaroImerocs MO0 JAUCIUIUTHHE
«DNEKTPOAMHAMMKA U PACTIPOCTPAHEHUE PAJIMOBOJIHY, CKIIAJBIBAETCS U3 OLEHOK, OJIYYEHHBIX

® 32 BBINIOJIHEHUE KOHTPOJILHOU PabOTHI;

® B XOJIe BBINIOJHEHUS BCEX IMPEIyCMOTPEHHBIX HacTosIIeld paboueil mporpammon
71a00paTOPHBIX pabOT U UX YCIIEHIHYIO 3aILUTY;

® B XO/I€ BBINOJIHEHHS] CaMOCTOSITEIbHON paboThl (IIepedeHb TeM MpHUBEJEH B Tabuuue
A Hacrosei padoueit mporpaMmmsl);

® Ha JK3aMeHe.

OneHKu BBICTABISAIOTCS MO S5-OanmpHOM mikane (cM. Tabn. 15). Hroromas oreHka,
(dopmupyromascs Ha OCHOBE yKa3aHHBIX CPEJICTB KOHTPOJIS 32 yCIIEBAEMOCThIO, BHICTABIISETCS
TaKke Mo S5-0anbHOM IIKale.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy TUCHUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit




