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AnHoTanus

JucuunnmHa «OJEKTpOJAMHAMMKA W PAcCIpOCTPAHEHHWE pAJUOBOJIH» BXOJUT B
00pa3oBaTeNbHYI0 TMPOTpaMMy BBICIIETO OOpa3oBaHMsI — TMporpamMmy OakamaBpuara IO
HampaBlieHuio mnoarotoBku/ crneuuandbHocTH 11.03.01 «PamnoTrexHuka» HampaBIeHHOCTH
«PanuoTexHuyeckue cpeacTBa Iepenayd, npuema U oOpaOOTKM curHaioBy». JlucnuminHa
peanusyercs kagenpoit «Ne21».

JucuurninHa HareneHa Ha pOpMUPOBAHUE Y BBIMTYCKHUKA CIIEAYIOMIUX KOMITETEHIIUMN:

[NIK-3 «CnocobeH ocymecTBIATh cOOp W aHAIW3 HMCXOAHBIX NaHHBIX NJS pacyeTa |
MIPOEKTUPOBAHUS JCTANIEH, Y3JI0B U YCTPOUCTB PaIMOTEXHUUECKUX CUCTEM

ConepxaHue  OUCHUIIMHBI ~ OXBaTbIBa€T  KpPyr  BOIPOCOB, CBSI3aHHBIX C  C
AJIIEKTPOMATHETU3MOM.

Jannast nucuuIUIMHA OObEeOUHSET NpoOJEeMbl, OCHOBAaHHbIE Ha CBOWCTBAaX H
0COOEHHOCTSIX AJIEKTPOMArHUTHOTO MoJisl. [ 1aBHOM 3amaueil ABIsSeTcs pacKkpbITUEe (PU3HUECKOTO
COZIEpXAHUsl DSJIEKTPOMAarHUTHBIX IPOLECCOB B PA3IMYHBIX CpeAax, CTPYKTypbl MOJEH U
MOBEJICHUSI BOJHOBBIX siBieHU. Oco0asi poiib OTBOAMTCS ypaBHEHUSM MakcBelia, KOTOpbIe
Haubosee TMOJHO OMNKMCHIBAIOT BCIO COBOKYMHOCTh  JJIGKTPOMArHMUTHBIX — SIBICHUH B
MaKpPOCKOIMMYECKUX MacIITadax.

N3yyenne AMCHUIUIMHBI JOJKHO CIOCOOCTBOBAaTh YCBOCHHMIO (DHU3MUECKON CYIIHOCTH
BOJIHOBBIX MIPOLIECCOB, MPUYMH M HCTOYHUKOB H3JIYYEHHUS BOJIH, METOJOB pEIIEHHUS 3aJau
omnpejeNieHus] TMoJed Ha 3agaHHBIX paccrosHusX. OcoOyio poip 34ech Hrpaer To
00CTOSITENECTBO, KaK BOJHBI BEAYT ceOs B pa3lUYHBIX OJHOPOJHBIX U HEOJHOPOIHBIX Cpenax,
Ha TPaHHULIe pa3Jiena cpell, Kak OHU MPETOMIIIIOTCS U OTPaXKaroTCs.

N3yueHnue nUCUMIUIMHBI JAET MPEACTaBICHUE O Pa3IMYHBIX HAMPABISAIONINX CTPYKTYpax,
YTO KpailHe BakHO B Bompocax TexHuku CBY, o 3aMemisiomux CTPYyKTypax, Ha KOTOPBIX
MOCTPOEHbI MHOTHE 3JIEMEHTBHI PaJIMOICKTPOHUKH, O PE30HATOpaX, IIUPOKO HCIOJIb3YEMBIX B
Pa3JIMYHBIX paAUOCHCTEMAX.

JlaHHasi JAMCUMIUIMHA JAaeT BO3MOXHOCTh TOHATh 3aKOHOMEPHOCTH  YCJIOBH
pacnpocTpaHeHusl pPaJUOBOIH B OKOJIO3E€MHOM IPOCTPAHCTBE, B HIKHEH U BEepxHEil atMmocdepe.

C ¢wusnyeckoil TOYKH 3pEHUS PACCMATPUBAIOTCS PA3IMYHBIC SIBICHUS - paccesHue,
mubpakius, peppakuus u T. 1. BaxkHas ponb OTBOIUTCS 3/1€Ch IMOBEACHHUIO DPATUOBOJH B
YCJIOBHSIX BO3/ICMCTBUS HA HUX PA3JIMYHOTO POJa MPETSITCTBUH.

[IpenogaBanue AUCUMIUIMHBI TpELycMaTpUBaeT cienytomue (GOopMbl OpraHU3alUuU
y4eOHOTo TMpoLecca: JeKkyuu, 1abopamopHsie pabomsl, camocmosmenvhas paboma cmyoeHma,
KOHCYTbMayuu.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOCHHSI JUCIHMIUTUHBI COCTABIIACT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

S3bIK 00y4YeHUs IO TUCITUTUTNHE «PYCCKUH »



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE
1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

Jannast puciuiuiiHa oOOBEIMHSAET NpoOJeMbl, OCHOBAaHHBIE Ha CBOWCTBAaX W
0COOEHHOCTSX 3JIEKTPOMAarHUTHOTO MoJisi. [ 1aBHOM 3afaueil BnsSeTcs pacKkpbITUE (PU3HUECKOTO
COZIEpKAHUS DJIEKTPOMAarHUTHBIX IPOLECCOB B PA3JIMYHBIX CpEeAax, CTPYKTypbl IOJEH U
NOBEJICHUs BOJHOBBIX siBIeHMHA. Ocobast posib OTBOIUTCS YpaBHEHUsM MakcBensa, KOTOpbIe
HaubOosee TMOJHO ONKMCHIBAIOT BCKO COBOKYIMHOCTh  AJIEKTPOMAarHUTHBIX  SIBJIEHUH B
MaKpOCKOIUYECKHX MaclTadax.

W3ydeHnne AMCHUIUIMHBI JOJDKHO CIIOCOOCTBOBATH YCBOCHHIO (DM3UYECKON CYIIHOCTH
BOJIHOBBIX IIPOLECCOB, NPUYMH M HCTOYHUKOB H3IY4YEHHUS BOJH, METOJOB DELICHUS 3anay
ONpeNeNIeHusl MOoJe Ha 3aJaHHbIX paccTosHuAX. Oco0ylo poiab  34ech HIpaeT To
0OCTOATENILCTBO, KaK BOJHBI BEAyT ce0s1 B PA3IMYHBIX OJHOPOJHBIX U HEOJHOPOJHBIX Cpenax,
Ha TPaHMIIC pa3zeiia Cpell, KaKk OHH MPEIOMIIAIOTCS U OTPaXKaroTCsl.

N3y4yeHne nUCHUIUIMHEBI JAeT IPEICTABICHNE O PA3IMYHBIX HAIPABIIOIUX CTPYKTypax,
YTO KpailiHe BaXHO B Bompocax TexHuku CBY, o 3amemisiomux CTpPyKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE 3JIEMEHTBI PAJNO3JIEKTPOHUKH, O PE30HATOPAX, LIMPOKO HCIIOJIB3YEMBIX B
Pa3JIMYHBIX PaAUOCUCTEMAX.

JlanHast ~ OUCUMIUIMHA  JaeT  BO3MOXHOCTb  IOHATH  3aKOHOMEPHOCTH  YCJIOBMM
pacpocTpaHeHusl paIMOBOJIH B OKOJIO3EMHOM IPOCTPAHCTBE, B HIKHEN U BEpXHEH atMocdepe.

C ¢wusnueckoil TOYKM 3pEHUS PACCMATPUBAIOTCA PpA3JIMUYHBIE SBIECHUS - PpacCEsHHUE,
mudpakuus, peppakuusg v T. 1. BaxkHas ponp OTBOIMTCS 3/1€Ch IMOBEACHHUIO DPAJUOBOJH B
YCIJIOBUSAX BO3JIEHCTBUS HAa HUX PA3JINYHOIO POJa MPENsATCTBUM.

1.2. JucuumiauHa BXOOUT B  COCTaB  4YacTd, (HopMHpyeMOW  ydacTHUKaMU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHON MPOrpaMMBbl BEICIIIET0 00pa3oBaHus (anee —
OI1 BO).

1.3. TlepedeHp IaHUPYEMbIX PE3YIHTATOB OOYUYECHHUS MO TUCIMIUIMHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMH pe3ysbTaTamMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHMILTAHBI OOYyYArOIIUNCSA AOHKEH 00JaJaTh CIeIyIONIMHE
KOMIETSHIMSIMU WM WX yacTsMHU. KoMneTeHIMu 1 MHAUKATOPhI UX JTOCTH)KEHUS TPUBEJICHBI B
tabnwue 1.

Ta6mmma 1 — I[lepeyeHb KOMIIETEHIMI ¥ MHIUKATOPOB UX JIOCTHKEHUS

Konun
Kareropus (rpynmna) Kon v HanMeHoBaHME MHIUKATOPA JOCTHXKEHHUS
HauMEHOBAaHHE
KOMIIETCHIINH KOMIIETCHIINH
KOMIIETEHIINH

[1K-3.3.1 3HaTh OCHOBHBIE TEXHUYECKHUE
XapaKTEPUCTUKHU PaJUOTEXHUUECKUX CUCTEM
[1K-3.VY.1 ymeTh ocyliecTBIATh COOp U aHATIU3
HCXOJHBIX JIaHHBIX JJIs pacueTa U

[1K-3 Cnocoben
OCYIIECTBIIATH COOP
Y aHAJIM3 UCXOIHBIX
JAHHBIX U1 pacuera

[Tpodeccruonanbubie MIPOEKTUPOBAHMUS IETANIeH, Y3JI0B U YCTPONCTB
Y TIPOCKTUPOBAHHMS

KOMIIETEHIINN N PaTUOTEXHUUECKUX CUCTEM
Jierajiei, y3ioB u

CTDONCE T1IK-3.B.1 Bianers HaBbIKAMUA OOOCHOBAHUS U

yerp WH)XEHEPHOTO pacueTa OCHOBHBIX TEXHHUYECKUX
PaINOTEXHUYECKHUX N o
cHCTeM XapaKTePUCTHK JETale, y310B U YCTPOUCTB

PAAUOTCXHUYCCKUX CUCTEM

2. Mecro nucuumuuHsl B cTpykType OI1
JucuumuinHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YUYEHHUH CIEAYIOUINX AUCLUILINH:
— DJEeKTpOHHUKA
— PanuorexHndeckue Heny U CUTHAIIBI




3HaHUA, TOJY4YeHHbIE NPU HM3YyUYEHHWU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIBHOE 3HAUYEHUE, TAK U MOTYT MCIIOJIb30BAThCS IPU U3YyUYEHUU JAPYTUX JUCLUIUINH!
— VYcrpoiicTBa reHepupoBaHUs U (OPMHUPOBAHUS CUTHAJIOB

— VYcrpoiictea CBY u aHTeHHBI
— CucreMbl ¥ CETH PaIuOCBs3U
— CucreMbl paIuOCBSA3U C TOJIBIXKHBIMUA 00bEKTaMHU
— TloMexoyCTOMYMBOCTh PAIUOTEXHUYECKUX CUCTEM

— OCcHOBHI CITYTHHUKOBBIX PAIUOTEXHUYCCKHUX CUCTEM

3. O0beM U TPyA0EMKOCTh TUCIUTLTAHBI
JlanHbIe 00 00IIEM OO0BEMe AMCUUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI 10 UCHIHUTUINHE (M paclpeesieHUue 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTUITUHBI

TpymoeMKoCTb 1Mo
Bun yuebHolt paboThl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKocmep OUCYUNIUHBL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu 10 10
Ayoumopusie 3anamus, BCEro vac. 20 20
B TOM YHUCJIE:
nekuu (JI), (gac) 10 10
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
naboparopusie pabotsl (JIP), (vac) 10 10
KypcoBoii mpoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, Bcero (dac) 115 115
Buo npomesxicymounoit ammecmayuu: 3auer,
madd. 3ager, sk3ameH (3awer, Hudd. 3ay, JK3. OK3.
OK3.%*%*)

ok o
HpI/IMeanI/Ie: KaHIUJIaTCKHUU 9K3aMCH

4. CopepxaHue JUCIUTUIMHBI

4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIMHBI IO pa3fiesiaM U BUIaM 3aHSATH.

Pa3,Z[eJ'H>I, TCMbI JUCIIUIIMHBI U UX TPYAOCMKOCTDb ITPHUBCACHLI B Ta6J'II/II_Ie 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUTAHBI, KX TPYJIOEMKOCTh

Pasgensl, TeMBI TUCHMIIIHHEL Jleknuu 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 6
Paznen 1. OCHOBHBIE MOJIOKEHUS TEOPUH 4 23
JIIEKTPOMATrHETU3MA
Paznen 2. 3nyuenue 1 23
3IIEKTPOMATHUTHOTO TIOJIS




Pasnen 3. [Inockue 3neKTpOMarHuTHbEIE 1 4 17

BOJIHBI

Paznen 4. JIunnu nepenaun, BOJIHOBOJIbI 2 2 30

Pasznen 5. PaciipocTpaneHue paauoBOIIH 2 4 22

HWroro B cemecTpe: 10 10 115

Uroro: 10 0 10 0 115

[IpakTyeckass MOArOTOBKAa 3aKIIOYAETCS B  HENOCPEICTBEHHOM  BBINOJIHEHUH

Oo0yyalomMMHUCs  OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yuien

poeCCHOHATIBHOM 1A TEILHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JIEKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B Ta0iuIle 4.

Ta6muia 4 — ConepxaHue pa3faesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

OCHOBHBIC ITOJI0KEHHUS TCOPHHU IJICKTPOMArHETU3Ma

N3nyyenue 31eKTpOMarHuTHOTO T10JIS

IInockue SJICKTPOMArduTHBIC BOJIHBL

Jluauu nepemxaydn, BOJTHOBOIBI

A EE Bl B N

Pacnpoctpanenue paanoBoiH

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUSL

Tembl IpaKTUUECKUX 3aHATUI U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHSL U UX TPYJIOEMKOCTb

N3 Hux Ne
No | Temsbl mpakTruueckux | @OpMbI NPaKTHUYECKUX | TpPyHOEMKOCTh, |IPAKTHYECKOM [pasjaesa
/11 3aHSTUN 3aHSATUN (gac) MMOATOTOBKH, | TUCITHII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYAOCMKOCTh PUBEACHBI B TA0IHIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U MX TPYIOEMKOCTb
N3 Hux No
No TpynoeMKOCTb, | IPaKTHYECKOM | pa3aena
HaumenoBanue 1abopaTopHbIX paboT PyA > | TP pas
/1 (gac) IMOJTOTOBKH, | JHCIIUII
(gac) JIMHBI
Cemectp 6
2 2 3

HccnenoBanue CTpyKTypsl
3JIEKTPOMArHUTHOT'O MOJIS HaJl IPOBOJIAIIEH
MTOBEPXHOCTHIO




2. | UccnemoBanue noysipu3aliMOHHBIX 2 2 3
XapaKTePUCTHK 3JIEKTPOMArHUTHOTO MOJIsI

3. | UccaenoBaHue XxapakTepa 31eKTPOMAarHUTHBIX 2 2 4
1oJie B BOJIHOBOJE

4. | UccnenoBanue MOBEpXHOCTHBIX BOJIH U 2 2 5
3aMEUIIONINX CTPYKTYP

5. | UccnenoBanue nudpakiuu 2 2 5

OJICKTPOMATHUTHBIX BOJIH

Bcero 10 10

4.5. KypcoBoe nmpoeKkTupoBaHne/ BBITOIHEHNE KYPCOBOM paboThI
Y4eOHBIM IIIaHOM HE MIPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buapl camocTosTebHON pabOTHI U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0muIe 7.

Tabnuna 7 — Bunubel caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bunx camocrositenbHOM paboThI

qac qac

1 2 3
W3yueHue TeopeTHUECKOro MaTepuasa 20 20
nucuuruael (TO)
KypcoBoe npoektupoBanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[ToaroroBka K TeKyuemy KOHTPOJIIO 10 10

ycneBaemoctu (TKY)

Jomamaee 3aganue (/[3)

KonTponbhble pabotsl 3a0uHuK0B (KP3) 20 20

[ToaroroBka kK MpoMeKyTOYHOMN 5 5

arrecrauuu (ITA)
Bcero: 115 115

5. IlepeueHsb yueOHO-METOAMICCKOTO 00ECIICUCHHUS
JUIS CAMOCTOSTENIbHONM PabOoThl 00yUaIOMIMXCs 110 JUCHUIUIMHE (MOIYIIIO0)
Y4eOHO-MEeTOAUYECKHE MaTepHalibl s CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepedeHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabauIle 8.
Tabnuua 8— [lepeueHb MeUYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

KonuuectBo
9K3EMILISPOB B
O6ubnamoreke
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)

537.8(075) T" 83 537 DNeKTpoANHAMUKA U MUKPOBOJHOBAs TexHuKa: | 1DO(2),

Hludp bubmorpaduyeckas cceuika / URL anpec




yuebnuk/ A. J1. I'puropses. - 2-e u3f., A0M.. -
CII6.: JIansb, 2007. - 704 c.

I'C(12),
rcu3(l)

621.396.2 K 85 621.396

Hanpagssiromue cpebl B 3IEKTPOCBS3H U
CpeICTBA MX 3alIUTHL: yueOHOoe mocodue/ A. @.
Kpstako; C.-IleTep0. roc. mOJIUTEXH. YH-T. -
CII6.: U3n-Bo IlonurexH. yH-Ta, 2012. - 132 c.:

CO(10), DO(4)

621.371+537.8](075)537.
8(075) K78 621.37

DNeKTpoIMHAMUKA U PACIIPOCTPAaHEHHUE
panuoBoiH: yuebnoe nocoobue/ H. I1. Kpaciok,
H. JI. JIpimoBu4. - M.: Beicmi. mik., 1974. - 536
C.

®0(2), TC(20),
CO(4)

621.37

DNeKTpoAMHAMHKA U PaCIIPOCTPaHEHUE
panuoBoiH: yueoHuk/ b. M. Iletpos. - 2-e u3.,
uctp. - M.: I'opsiuas nunus - Tenekom, 2004. -
559 ¢

®O(8), U3(1)

621.371+537.8](075)537.
8(075) M26 621.37

DNeKTpoIMHAMUKA U PACIIPOCTPAaHEHHUE
panuoBoiH: yuebHoe nocooue/ I'. T. Mapkos,
b. M. Iletpos, I'. I1. I'pynunckas. - M.: Cos.
paauo, 1979.-374 ¢

®0(2), TC(52),
CO(1), KJTU3(1)

Hanunos 0. H., Kpactok B. H., Hukutun b.
T., ®enoposa JI. A. Texuuueckas
ANEKTPOAMHAMUKA U AHTCHHBI.
DnekTpoauHaMmuKka: Yueo. mocodue / CaHKT-
[TeTrepOyprckuit THCTUTYT aBHAIIHOHHOTO
npubopoctpoenus. CI16., 1992. 165 ¢

26-25 OneKTpoAMHAMUKA, PACIIPOCTPAHEHUE CO(45)
PaauOBOJIH, aHTEHHBIE YCTPOMCTBA
CBEPXBBICOKHX 4acToT: [Iporpamma,
KOHTPOJIbHBIE BOIIPOCHI 1 METOANYECKHE
yKa3aHHsI K BBITIOJIHEHUIO KOHTPOJIbHBIX paboT/
C.-Ilerepb. roc. yH-T a3pOKOCM.
npubopoctpoenus; coct. JI. A. denoposa, 1O.
H. danwunos. - CI16.: PUO T'VAII, 1998. - 36 c.

621.37 ONEeKTpOAMHAMUKA U PAaCIIPOCTPAHEHUE 15

H64 paguoBouH [Tekct] : yue6HOe mocoOue / B. B. | ®@onx yueOHOTO
Huxonbsckuii, T. . Hukonbckas. - 3-e u3g., KopIryca
nepepab. u gom. - M. : Hayka, 1989. - 544 c. : (I"'actenmno)
puc. - bubnuorp.: c. 540 - 543. - ISBN 5-02- 3
014033-3. Cryn.otnen

(BM)

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

K17 TexHuueckas 3JeKTpOANHAMUKA. ®oHp yueObHOTO
Hampasnsromuye cuctemMsl U HanpasisieMble KopIyca
BOJIHBI [ DJIEKTPOHHBIN pecypc]: yueOHoe (acTenmo)
nocobue/ B. C. Kanamaukos, A. B. IIpycos; 61
C.-Ilerepb. roc. yH-T a3pOKOCM. Cryn.otaen
puOopocTpoeHHUs. - JIOKyMEHT BKIIOYAET B (BM)
ce0s 1 ¢aitn, pazmep:(464 Kb). - CI16.: PUO
['VATIIL 2001.

535 ®enopos, Bukrop Buktoposuu. 27

@ 33 Enwunas teopus nonst [Tekct] / B. B. @enopos ; | @oup yueOHOTO
C.-ITerepb. roc. anexkrporexH. yH-1 "JIOTH". - KopIryca
CII6. : U3n-Bo I'OTY (JIDTH), 2009. - 248 c. : (I"actemnno)




puc. - bubnuorp.: c. 245 (41 Hass.). -

ISBN 978-5-7629-0998-3

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

IIepeuyenn

npuBezieH B Tabimue 9.

3JIEKTPOHHBIX
TEJIEKOMMYHUKAlMOHHON CETH

pecypcoB nH(OPMAIIMOHHO-
HEOOXOJMMBIX JUISI OCBOCHHS JAHMCIHILIMHBI

00pa3oBaTEeNbHBIX
«HTepHe™,

Tabmuma 9 — IlepedyeHb JJICKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAITMOHHOU ceTn « THTepHeT»
URL anpec HanmeHnoBanue
http://nids.guap.ru Jlexmu no snekTpoarHamuke 1 PPB

http://lib.aanet.ru/

OnekTponHas oudmmoreyHas cuctema ['Y AT (nns qoctymna
Heo0X01MMa aBTOPU3ALUS 110 HOMEPY YHTATEIbCKOTO OMIIeTa).

http://techlibrary.ru/

Texauueckas OMOIIMOTEKA.
[TepeBoHBIC U PYCCKOS3BIYHBIC H3/IaHUsS, O0hCTUHEHHBIC B
OOIIMI KaTaJIOT HAYYHO-TEXHUYECKOM JTUTepPaTyphI.

http://www.rsl.ru

Poccuiickas rocygapcTBeHHasi OnOIMOTEKA

http://www.nlr.ru

Poccuiickas HanpoHanbLHasa OMOINOTEKA

http://www.libfl.ru

Bcepoccutiickas rocymapcTBeHHas OMOIMOTeKa HHOCTPAHHON
aureparypsl uM. M.M.Pygomuno

http://www.rasl.ru

bubnuorexa Akagemun Hayxk

http://www.benran.ru

bubnuorexa PAH 1o ectecTBeHHBIM HayKaM

http://www.gpntb.ru

['ocynapcTBeHHas my0Jau4Has HAyYHO-TeXHHUYecKast OMOaroTeKka

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

['ocynapcTBeHHas MyOIUYHAS] HAYIHO-TEXHUYECKas ONOIHoTeKa
Cubupckoro otnenenuss PAH

http://lib.febras.ru

LlentpanpHas HaydHas OnbmuoTeka J{ambHeBOCTOYHOTO
otneneuua PAH

http://www.uran.ru

[lenTpanbHast HaydHast OUOIMOTEKA Y PATBCKOTO OTCICHUS
PAH

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

bubmuotexa Konrpecca

http://www.bl.uk

bpurtanckas HanmoHanbpHas OMOIMOTEKA

http://www.bnf.{r

@paniy3ckas HalMOHaJIbHAast OMOIHOTEeKa

http://www.ddb.de Hewmenkas HarmonansHast On0InoTexa
http://www.ruslan.ru:8001/ | bubnmoredynas ceTb yupeKAeHUI HayKu 1 00pa30BaHUS
rus/rcls/resources RUSLANEet

http://www.pl.spb.ru

[{enTpanpHas ropojickasl yHUBEpCaIbHAs OMOIHOTEKA UM.
B.MasikoBckoro

http://www.lib.pu.ru

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

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

dynnamenTanbHas oudnunoreka Cankr-IleTepOyprckoro
I'ocynapcrBenHoro IlomnrexHu4ecKoro yHuBepcuTeTa

(CIIGTTIY)

http://electrodynamics.nar
od.ru/

«ONeKTpoAMHAMUKA TI1a3aMU (PU3HUKa»

http://antenna.psuti.ru/

IToBOJKCKUY TOCY AAPCTBEHHBIN YHUBEPCUTET
TEeJICKOMMYHHUKAIH 1 nHGOPMATHKU Kadepa aHTCHH

http://eqworld.ipmnet.ru/ru
/library/physics/electric.ht
m

Jluteparypa 1o 3JIeKTPUYECTBY MAarHeTU3MY U 3JIEKTPOJIMHAMUKE




http://stiz.ru/forums.php? | @opym 1o FIEKTPOAMHAMUKE
m=topics&s=3

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTr0 TMPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepedyeHs mporpaMMHOT0 00ECTICYCHHS

Ne i/ HaumeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEILHOrO MPOoIlecca Mo JUCIUILTHHE

[lepeyenp uCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabmme 11.

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHUYECKast 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCcTaBiIeH B Tabmmel?2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHHYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/1 MaTepHaTbHO-TEXHUIECKOM 0a3bI (Ip1 HEOOXOAMMOCTH )

MynpTrMeauiiHas JIEKUMOHHAS ay IUTOPHUS

2 CrienmanusupoBaHHas 1abopaTopusi « JIEKTPOIMHAMUKA U

PPB» 11-01a

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOW AaTTeCTallUU
o0ydJarouxcs o AUCIMIUIMHE PUBeIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB 7Sl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bua npomeXyTo4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
3amauu;
Tectsl.

10.2. B kadecTBe KpHUTEpUEB OILIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH 00y4aloUMMHCA TPUMEHSETCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOKET UCIOJIb30BATHCS
100-6amipHast  mIKana — MOAYJIbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBUIa
HCIIOJIb30BaHUSl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHIIUN

| OueHxa KOMICTCHIIHN | XapakrepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA




5-0ayuIpHAs IIKaJIa

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araeT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHHUTEIBHOW JIHTEPaTypBHI,

«OTIIMIHOY "
«GatTCHOY TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUECKOM
JESITENIBHOCTHIO HATIPaBIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAaEMbIE UM HJIEH;
— JeJaeT BBIBOBI M 00O0IIEHHS;
— CBOOOJIHO BJIaJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX IOHITHIA.
— o0yJarouiicss TBEPIO YCBOWII MPOTPAaMMHBINA MaTepHal, TPaMOTHO U
MO0 CyIIECTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,
CODOLION) — HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTUYECKOU JESATEIBHOCTHIO
«3a4TEHO»
HAIPaBIICHUS;
— apTyYMEHTHUPYET Hay4YHBIC TTOJI0KCHHUSI;
— JIeJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.
— o0yuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOrPaMMHBIN MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUPasCh Ha 3HAHUSA TOJHLKO OCHOBHOM
JTUTEPATYPHI,
— JIOTMYCKaeT HeCYNIECTBEHHBIC OMMOKH M HETOYHOCTH;
«yJIOBJIETBOPUTEITHHOY o
— UCTIBITBIBACT 3aTPYJIHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUUN
«3a4TEHO»
HaIpaBJICHNUS,
— cJ1ab0 apryMEHTHPYET HAyUHBIC MTOJIOKCHHUS,
— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 0000IICHHUIA;
— YaCTUYHO BJIAJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHI.
— oOyyJaromuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpPaMMHOTO
Marepuania,
— JIOMyCKaeT  CYHIECTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEITHHOY ’
paccMOTpeHHH MPobsieM B KOHKPETHOM HaNpaBIICHUY;
«HE 3aYTEHO»

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;
— He GOpMYITUPYET BHIBOJAOB U 0000IIECHUIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) 1 5K3aMeHa MpecTaBlIeHbl B Tadmure 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1au) asst SK3aMeHa Kon
MHAMKATOpa
1. DU3NYECKU CMBIC YpaBHEHH MakcBesa. I1K-3.3.1
2. Cuna JlopeHnna. I1K-3.3.1
3. Tok MpoOBOJUMOCTH. T1K-3.3.1
4. Tok cMmenieHus, noaspru3alliOHHbINA TOK. I1K-3.3.1
5. SIBneHue IIEKTPOHHOM NOJIAPU3ALIIH. I1K-3.3.1
6. Marepuanbupie  ypaBHeHUs it snekrpudeckoro  u | [IK-3.V.1
MarHUTHOTO TOJIEH.
7. AHM30TPOITHBIE CPEJIbI, MOHATHE TEH30pa. I1K-3.B.1
8. KomMIuiekcHasi Au3aeKTpuyecKas IPOHULIAEMOCTb. I1K-3.Y.1
9. Bexkrop [lolinTHHrA. I1K-3.V.1
10. I'pannunble ycnoBus s saekTpudeckoro u marautHoro | I1K-3.B.1
10JIEH Ha METaJlIe.
11. [Tnockue, chepudeckre U MUINHIPUYESCKIE BOJHBL. I1K-3.B.1
12. Yro sBnsiercs puznyeckor npuunHon uznydyenuss OM BosnH? IT1K-3.B.1




13. DJIEMEHTAPHBIN JIEKTPUUECKUNA U3ITydaTelNb. I1K-3.3.1
14. Juarpamma HaIpPaBJIEHHOCTU anemenTapHoro | I1K-3.3.1

UIEKTPUUYECKOTO U3ITYHaTesl.
15. XapaKTepUCTUYECKOE CONPOTUBIICHUE BAKYYMA. I1K-3.3.1
16. MarHuTHbIH TOK. I1K-3.3.1
17. DJIEMEHTAPHBIN MIEeJIEBON U3ITydaTelb. I1K-3.3.1
18. ®Pa30Bast CKOPOCTb B TUIICKTPHUKE. I1K-3.3.1
19. [TonsaTHE TITyOUHBI TPOHUKHOBEHHUSL. I1K-3.B.1
20. Bunbl nonsipuzanuu. I1K-3.3.1
21. Yron bproctepa, NoJIHOE BHYTPEHHEE OTPaKEHHUE. I1K-3.3.1
22. Tumnbl BOJH B BOJTHOBOIE, KIACCU(DUKAIIHSL. I1K-3.3.1
23. ®da3oBas CKOPOCTh B BOJHOBOJIE. T1K-3.3.1
24. Kputnueckas niamHa BOJIHBI B BOJIHOBO/IE. [1K-3.3.1
25. JlIrHa BOJIHBI B BOJITHOBO/IE. I1IK-3.3.1
26. OCHOBHOM THII BOJIHEI B BOJIHOBOJIE. I1IK-3.3.1
27. M3nyyaromue ey Ha CTeHKaxX BOJHOBOJA. IIK-3.Y.1
28. Jmarpamma THIoB Kosie0aHUN IPSIMOYTOJIBHOTO BOJHOBOJA. I1K-3.V.1
29. ParoBosiHBI B CBOOOHOM NMPOCTPAHCTBE. ITIK-3.Y.1
30. 3oHbl PpeHes. I1K-3.3.1
31. 3eMHBIE BOJIHBI, UX HOTJIOIIECHHE. I1K-3.3.1
32. CoctaB u cTpoeHue Tponocgepsl. ITIK-3.V.1
33. JwusnekTpudeckast MPOHUIIAEMOCTh u noka3zarensb | [1K-3.3.1

IpeIoMIIeHHs Tporochepsl.
34. Pedpakmust pannoBoaH B Tpomocdepe. I1K-3.B.1
35. [ornomenue pagnoBOJIH B Tpomocdepe. IT1K-3.B.1
36. O6u1me cBoiicTBa HOHOCHEPHI. ITIK-3.V.1
37. MexaHn3MBbl M HICTOYHUKH HOHH3AIKU B HOHOC(hEpE. I1K-3.B.1
38. OcHOBHBIE HOHU3UPOBaHHbIE 00JaCTH HOHOC(hEPHI. I1K-3.B.1
39. [Tornomenue u OTpayKeHUE PATUOBOJIH B HOHOChEpE. I1K-3.B.1
40. Pacnipoctpanenne paauoBonH mnpu Hainuuuu nocrosiHHoro | I1K-3.B.1

MarHUTHOTO MOJIS.
41. Oco0EeHHOCTH PacIpPOCTPAHEHUSI KOPOTKHUX PaJAMOBOJIIH. I1K-3.B.1
42, Ocob6ennoctu pacnpoctpanenus YKB I1K-3.B.1
Bompocsr (3amaun) s 3aueta / nud . 3aueTa npeacraBieHsl B Tadbnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Kon
Ne /it [Tepedyens BonpocoB (3amay) mis 3auera / audd. 3auera HHMKATOPA

Y4eOHBIM IJIaHOM HE NPELYCMOTPEHO

Ilepeyenp TeM Uii KypCOBOTO TNPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJIsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYPCOBOM paboThI

[TpumepHBIii IepeueHb TeM ISl KypPCOBOTO MPOEKTUPOBAHMSI/BBITIOTHEHUS

Ne /it .
KypcOBOH pabOThI
VY4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsl 11 mpoBeieHHS TPOMEXKYTOYHOM aTTECTAllMM B BHAE TECTHPOBAHMS

npeJcTaBIeHBI B Tabmwuie 18.

Tabnuua 18 — [IpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB




Ne . Kon
[IpumepHbIil nepedyeHb BOIPOCOB ISl TECTOB
/1 WHANKATOpa
Pa3nea 1. DuekTpoanHaMuKka
1. | BonHoBele ypaBHeHus I 'enpMrombia 3to [IK-3.3.1
¢ BEKTOpPHbIE BOJHOBbIE YPABHEHHS /I TAPMOHHYECKHX
1oJiei, 3anMcaHHble B KOMILIEKCHOH (hopme;
® BEKTOPHBIC BOJIHOBBIE YPABHEHUSI, TO3BOJISAIOIINE OMUCHIBATh
HErapMOHHMYECKUE AJIEKTPOMAarHUTHBIE MOJIS;
® BEKTOPHBIEC BOJIHOBBIE YPABHEHUS, OMMCHIBAIOILINE
3JIEKTPOMAarHUTHBIE MOJIS B IUAJIEKTPUUECKON cpesie pU
YCJIOBUU OTCYTCTBHSI CTOPOHHUX CHJI 3JIEKTPUUYECKOTO THIIA.
2. | «KonuuecTBo 31€KTPUYECTBA, BBIXOIALIETO 332 HEKOTOPBIN npomexxyTok | ITK-3.3.1
BPEMEHH Yepe3 3aMKHYTYIO IOBEPXHOCTD S, OFPaHUYHMBAIOIIYI0 00bEM
V, paBHO BETMUMHE YMEHbIICHHUS HaXoAsd1Ierocs B o0beMe 3apsijia g 3a
TOT K€ MPOMEKYTOK BPEMEHNY.
OTO omnpenieNeHne XapakTepu3yer:
e 00BEMHYIO IUIOTHOCTH IEKTPHUECKOTO 3apsijia;
® 3aKOH COXpPaHEHMs YIEKTPHYECKOIro 3apsaa;
o 3akoH Oma B muddepennmanpHon Gopme.
3. CoracHo 3aKOHY HETPEPBIBHOCTU MOCTOSIHHOTO 3JIEKTPUUECKOTO TOKA IK-3.3.1
® KOJINYECTBO EKTPUUECTBA, BHIXOSAIIETO 32 HEKOTOPBIN
IIPOMEKYTOK BPEMEHH Uepe3 3aMKHYTYI0 IIOBEPXHOCTH S,
OrPaHUYMBAIONIYIO0 00BEM V/, paBHO BEIMUMHE YMEHBILICHHS
Haxozsuerocs B o0beMe 3apsijia ¢ 3a TOT e IPOMEXYTOK
BpPEMEHU;
® TOK 4epe3 JIOOYI0 3aMKHYTYI0 IOBEPXHOCTh PaBeH HYJII0 U
JINHUY NOCTOSTHHOTO TOKA HelpepPbIBHbI, T.€. 3aMKHYTbI CAMH
Ha ce09;
e TIpejes OTHOIIEHUS TOKA MPOBOAMMOCTH CKBO3b HEKOTOPBIN
AJIEMEHT NOBEPXHOCTH, HOPMAJIbHBIM K HAIIPaBJICHUIO JIBUKEHUS
3apsDKEHHBIX YaCTHULL, K IJIOLIAIU 3TOTO JIEMEHTa S, Ipu
YCIJIOBHH, YTO S CTPEMUTCS K HYJIIO.
4 Vpasnenue Ilyaccona V’E = 1 grad (p + " ) I03BOJISIET OMUCATh HK-3.3.1
a
® 3JIEKTPOCTATHUYECKOE I0JIE€ B CPEJE, I/Ie OTCYTCTBYIOT CTOPOHHHE
3apsi/ibl U TOKH;
® CTAalMOHApPHOE IOJIE;
e JJIEKTPOCTATHYECKOE MoJIe.
5. Bexkrop [lolituara 1= [E X EJ 1K-3.3.1
¢ yKa3bIBaeT HaNpaBJIeHHE PACIPOCTPAHEHUS
3J1IeKTPOMATrHUTHOM JHEePIruy;
e OmnpeeNnseT NOISPU3ALNIO HIEKTPOMArHUTHOHN BOJIHBI,
e XapaKTepH3YeT INIOTHOCTh JIEKTPUUYECKOI0 TOKA MPOBOAUMOCTH.
6. | Kpurepwmii knmaccudukanmu cpes mo JIeKTpHYECKUM CBOMCTBaM [IK-3.3.1
(YAenbHOM 3JeKTPpUYECKOI MPOBOAUMOCTH) 3aBUCUT OT
® CpEIHETO 3a IEPUOJ 3HAUEHUS SJHEPTUH AIEKTPOMArHUTHOTO
0JIs;
e HampasneHus Bektopa IloliTuHra;
®  YacTOTHhI.
7. OTHOCHTENBHOCTH KJIacCH(DHKAIMK cpej 1Mo dekTprudeckuM cBoiictBam | [TK-3.3.1




00yCIIOBJICHA
* 3aBHCHMOCTBHI) KPUTEPHs KJIACCU(PUKAIMH OT YACTOTHI;
® HCIUHEHHOH 3aBUCUMOCTBIO TTAPAMETPOB CPEIbI OT BPEMEHH;
® 3aBHCHMOCTBIO CBOMCTB CpPEIbl OT BEKTOPOB AIIEKTPOMATHUTHOTO
I10JI4.

ITo xapakTepy pacnpeneneHus: CUIOBbIX JIMHUI B IPOCTPAHCTBE MO
JeJATCS Ha

® TapMOHMYECKHE U HETAPMOHUYECKHUE;

® CTallMOHAPHBIC U COJICHOUIAIbHBIE;

e BHXpeBbl¢ M IOTCHIHATbHBIE.

IT1K-3.3.1

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

IK-3.3.1

10.

Jlemma Jlopenna B quddepeHmanbHoi popMe BbIpakaeT CBSI3b MEXITY
® CTOPOHHMMM TOKAMM M IOJISIMHM B IBYX Pa3JHYHbIX TOYKaX
MPOCTPAHCTBA;
® CTOPOHHMMM TOKAMH U MOJIIMU B JIBYX Pa3JIMYHBIX 00JIACTIX
MIPOCTPAHCTBA;
e TapaMeTpaMH Cpe[l M MOJISIMHU B IBYX Pa3IMYHBIX TOUKAX
IIPOCTPAHCTBA.

IT1K-3.3.1

11.

Jlemma JlopeHnna st 6€CKOHEYHO OOJBIIOTO 00BEMa MPEACTABIISIET
co00if MaTeMaTHYECKYIO 3aMHCh
e TteopeMsl ["aycca-OcTporpaackoro;
® TeopeMbl B3aUMHOCTH;
® TEOPEMBI €IMHCTBEHHOCTH PELICHUN YPAaBHEHUI
AJIEKTPOIMHAMHUKH.

[IK-3.3.1

12.

B cooTBeTcTBUM ¢ IPUHUMIIOM NEPECTAHOBOYHOM JBOMCTBEHHOCTH,
pacrpocTpaHEeHHBIM Ha CITy4ail HAJIM4YUs B pacCCMAaTPUBAEMOM 00JIacTH
CTOPOHHUX UCTOYHUKOB MOHOXPOMAaTHUYECKOIO MO (cpena
MIPOBOJIAIIAS ), IEPECTAHOBKA BHITIOJIHSIECTCS TI0 CIAEAYIOIICH cXeMe:

e FoH, e, <>—u,;
e EwH, &, ¢, 0" <>=3;

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

IK-3.3.1

13.

B cooTBeTcTBMM ¢ IPUHUMIIOM HNEPECTAHOBOYHOM JBOMCTBEHHOCTH,
pacrpoCcTpaHEeHHBIM Ha CITy4dail HAJIM4YUs B pacCMAaTPUBAEMOM 00JIacTH
CTOPOHHUX UCTOYHUKOB MOHOXPOMAaTHUYECKOI0O MO (cpena
TUDJICKTPUYECKas ), IEPEeCTaHOBKA BBITIONHSACTCS 10 CIIEYIONMIEH CXeMe:

e FoH, e, <>—u,;
e EoH,g,¢>—1,0" <-0";

o E©H,E <>—u,,0" <>—0 " (MpaBwibHbIH oTBET!).

IK-3.3.1

14.

Jlenenue cpes Ha HEJTMHEWHbIE U JTMHEHHBIE 00YCIOBICHO
® 3aBUCHMOCTHIO (HE3aBUCHMOCTbIO) UX TAPAMETPOB OT KOOPAUHAT
Cpelbl;
® 3aBHCHUMOCTHIO (HE3aBUCHMOCTBIO) UX TIapaMETPOB OT BPEMEHH;
® 3aBHCHMMOCTHIO (HE3aBHCHMOCTHIO) HX NAPaMETPOB OT
3HAYECHUH BEKTOPOB MOJIS.

IT1K-3.3.1




15. | Ilo xapakTepy 3aBUCUMOCTHU CBOMCTB CPE/IbI OT HAPABIEHUS CPEbl [IK-3.3.1
JEJSTCS Ha!
® HCJIMHEUHBIC U JIMHEWHBIE,
® H30TPONHbIC H AHN30TPOIHbBIE;
® OJHOPOJIHBIE U HEOJTHOPOJHBIE.
16. | Ilo xapakTepy 3aBUCUMOCTH CBOMCTB CpE/Ibl OT KOOPAUHAT CPEJIbI [IK-3.3.1
JeJSITCS Ha:
e HeIWHEHHBIC U JIMHCHHEIE,
® H30TPOIHBIE U AHU30TPOIIHBIE;
e OJHOpPOAHBbIC M HEOJHOPOIHBIE.
17. | Ilo xapakTepy 3aBUCUMOCTH CBOMCTB Cpe/ibl OT BEKTOPOB I1K-3.3.1
AJIEKTPOMAarHUTHOTO I0JIS CPENIBI IETSATCS Ha:
e HeJIMHEHHbIe U JIMHEeHHbIE;
® U30TPOIHBIE U AHU30TPOIIHBIE;
® OJHOPOJHBIE U HEOJTHOPOJHBIE.
18. | MarepuasibHblE ypaBHEHMSI 3JIEKTPOMArHUTHOTO MOJISI CBS3bIBAIOT [IK-3.3.1
MEXIy cCO00it
® BEKTOPbI JJIEKTPOMATHUTHOTIO MOJIS U apaMeTPhI CPe/ibl;
® BEKTOPHI MOJS U KOOPAUHATHI TOUKHU HAOIIOICHUS;
e [1apaMeTphbl CPEA U SHEPTHIO MIEKTPOMATHUTHOTO MOJISL.
19. | YpaBHenus MaxkcBeita B quddepeHnuansHoii hopme cBs3piBaeT Mexay | [1K-3.3.1
co0oif
® 3HAYEHMs BEKTOPOB 3JIEKTPOMArHUTHOTO MO B
paccmaTpuBaeMoM 00bEME C 3apsilaMU U TOKaMH,
MPOTEKAIONIUMHU B 3TOM 00BEME;
® 3HAYEHHUS BEKTOPOB JIEKTPOMATHUTHOIO 10JIS B HEKOTOPOii
TOYKeE Cpelbl C COBOKYITHOCTBIO IUIOTHOCTEH 3aps/I0B U TOKOB
B TOii TOUKE;
® BEKTOPHI JEKTPOMArHUTHOI'O OJIS C TApaMETPaMU CPEJIbl, Iie
Ha0J110/1aeTCsl DJIEKTPOMAarHUTHOE TOJIE.
20. | YpaBHeHus MakcBesuia B HHTETpaJIbHOW (hOpMeE CBSI3BIBACT MEXKITY [IK-3.3.1
coboi
¢ 3HayeHHUs] BEKTOPOB 3J1eKTPOMATHUTHOIO NOJIsSl B
paccMaTpuBaeMoOM o0beme ¢ 3apsiiaMu U TOKaMH,
NMPOTEKAKIIUMH B 3TOM 00beMe;
® 3HAUEHMS BEKTOPOB 3JEKTPOMArHUTHOTO MOJIsl B HEKOTOPOU
TOYKE Cpe/ibl C COBOKYITHOCTBIO INIOTHOCTEN 3aps0B U TOKOB B
9TOU TOYKE;
® BEKTOPHI JIEKTPOMArHUTHOI'O TOJIS C TApaMETPaMU CPEJIbl, Iie
Ha0JII0AaeTCs SJIEKTPOMAarHUTHOE TIOJIE.
21. | IIpyHLIMII HENPEPBIBHOCTH CUJIOBBIX JINHUN MarHUTHOTO T1OJIS IT1K-3.3.1
00yCIIOBJICH
e 3akoHoM Oma B auddepeHmaibLHoi popme;
¢ PaBEeHCTBOM HYJIIO IHBEePreHUMH BeKTOPa MATHUTHOM
HHAYKIUHU (B COOTBETCTBUHM ¢ 4-M ypaBHeHHeM MakcBeJlia B
nauddepennnanbnoii popme divB =0);
e MarepualbHbIMH YPABHEHHUSIMU 3JIEKTPOMArHUTHOTO MOJISI.
22. | B ocHoBaHuu 1-ro ypaBHeHusi MakcBesuia JeXuT [IK-3.3.1

® 3aKOH HCHOPCPBIBHOCTHU MMOCTOAHHOT'O SJICKTPHUYCCKOI'O TOKA,




¢ 3aKOH COXpPAaHCHMUS 3JICKTPHUICCKOI'O 3apAaaa,
¢ 3AaKOH IMOJIHOI'O TOKA.

23. | B ocHOBaHuu 2-10 ypaBHeHUs1 MakcBeUia JEXKUT I1K-3.3.1
® 3aKOH 0 MATHMTHOI HHIAYKIMU;
® 3aKOH COXPaHEHUS AIEKTPUUECKOTO 3aps/a;
®  3aKOH IOJHOIO TOKa.
24. | O0O0OIIEeHHBIN 3aKOH JIEKTPOMAarHUTHOM MHIYKIIMK OCHOBAH Ha I1K-3.3.1
® 3aKOHE MOJHOTO TOKa;
® ONBITHOM 3aKOHE 00 3JIEKTPOMATHUTHON MHAYKIVH;
e 3akoHe Oma B quddepenunanbHoil hopme.
25. | IlepemMeHHOE BO BpEMEHH AJIEKTPUUECKOE 1MoJie He3aBucumo oT cBoiicTB | [1K-3.3.1
Cpelbl IPUBOJUT K MOSBICHUIO
® TIOTEHUHUAIBHOIO 3JIEKTPUUECKOIO MOJIS;
® TIOCTOSIHHOI'O JIEKTPUYECKOTO I0JIS;
¢ BHXPEBOI'O MATHMTHOIO IOJISL.
26. | HempepsIBHOCTH CHIJIOBBIX IWHWW MarHUTHOTO TIOJIsE 00yCIIOBICHA I1K-3.3.1
® 3aKOHOM IIOJHOT'O TOKa;
e 4-m ypaBHeHuneM MakcBesia B iupPepeHuuaabHoi popme
(dinB=0);
® 3aKOHOM 00 3JEKTPOMArHUTHOM MHIYKIIHH.
27. | K ctporuMm MeTozaM pelleHusl ypaBHEHUH anekTpoauHamMuku otHocuresa | I1K-3.3.1
e MeToJ pa3jiesieHUs epeMeHHbIX;
® METOJI BOJTHOBOM ONTHKH;
® METOJ] F€OMETPUYECKON ONTUKH.
28. | K ctporuM MeTozaM peleHus: ypaBHeHU! anekrpoguHamMuku otHocures | I1K-3.3.1
® METOJ F€OMETPUUECKON ONTHKH;
® METOJl BOJHOBOM ONTHUKH;
® MeTO/, OCHOBAHHBIN HA MCNOJIb30BaHUM (POPMYJIbI
Kupxroda.
29. | K ctporuMm MeTozaM peleHusl ypaBHEeHUH anekTpoaguHamMuku otHocuresa | I1K-3.3.1
e MeTOJ pPelleHUs 32Ja4M HA U3JIyYeHHe U3BeCTHbIMHU
HCTOYHMKAMHU B HEOTPAHUYEHHOI OJJTHOPOJIHOI cpeje;
® METOJl BOJHOBOM ONTHUKH;
® METOJ F€OMETPUYECKON ONTUKH.
30. | [IpuOmmkeHHBIM METOI0OM PEIICHHS 3a7a4 deKkTpoaunHamuku spisietcs: | [1K-3.3.1
e MeTOJ BOJIHOBOI ONTHKH;
® METOJ pa3/iesieHUs IEPEMEHHBIX;
®  METOJ 3€PKAIbHBIX U300paKEHHII.
31. | IIpubnmkeHHBIM METOAOM pEIICHUs 3a/1a4 AMeKTpoguHaMuku seisiercs: | [1K-3.3.1
e MeTO/A reOMeTPUYECKOH ONTHKH;
® METOJ pa3/iesieHUs IEPEMEHHBIX;
®  METOJ 3€PKAJIbHBIX U300paXKEHHII.
32. | BeengeHue KOMIUIEKCHOM JUAIEKTpUUECKON TpoHuiaemocty no3poaser | 11K-3.3.1

® ClEIaTh CUCTEMY YPABHCHHME 3JIEKTPOMArHUTHOTO MO
CUMMETPUYHOM;

® [IPUMEHUTH K PELICHUIO YPABHEHUS 3JICKTPOMArHUTHOIO I1OJIsS
METOJ, pa3/ielICHUs IEPEMEHHBIX;

® IMPUBECTH YPABHEHHH 3JIEKTPOMATHUTHOIO IOJIA N/
MOJIYNIPOBOASALIEH H NPOBOAsILIEH Cpelibl K BUAY YPABHEHHil




JJIS1 UDJIEKTPHKA;
® 3amucaTh YpaBHEHHs MakcBelia B KOMIUIEKCHOU (hopme.

33. | Cpena cunurtaercs ueanbHbIM IPOBOAHUKOM €CIIH [IK-3.3.1
® ¢e yJenbHas dJIEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K
enunune (7, —>1);
® ¢e yJeNbHas JIEKTPUYecKas MPOBOJAUMOCTb CTPEMUTCS K HYJIIO
(7, —0);
e ee yaeJbHAas JJIEKTPHYECKAsA MPOBOAMMOCTb CTPEMHUTCH K
0CCKOHEYHOCTH (), —> 00).
34. | Cpena cuuTaercsi UACAIbHBIM JUAIEKTPUKOM E€CIIH I1K-3.3.1
® ce yJeNbHas 3JEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K
enunune (7, —>1);
e ee yleJbHas dJIEeKTpUUYecKasi NPOBOAUMOCTb CTPEMHUTCS K
nyiio (7, — 0);
® ¢e yJenbHas dJIEKTpUYeCcKas MPOBOJAUMOCTb CTPEMUTCS K
OECKOHEUHOCTH (7, —> ©).
35. | Ecnu B paccMmarpuBaemoit cpejie Ha 3aaHHoM yactote Toku cmemienus: | [1K-3.3.1
npeo0iagaoT Ha/l TOKaMH MPOBOJUMOCTH, TO Cpella CAUTACTCS
® IMIJIEKTPUYECKOM;
® [POBOJALIEH;
e  IOJIYHIPOBOISLLIECH.
36. | Ecnu B paccMatpuBaeMoi cpejie Ha 3aJJaHHOM YaCTOTE TOKHU I1K-3.3.1
MIPOBOJIUMOCTH MPeo0IaAa0T HAJl TOKAaMU CMEIIEHUs, TO cpea
CUMTAETCS
® IURJIEKTPUUYECKO;
® MPOBOASAIIEH;
e [OJIYHPOBOJSILIEH.
37. | Ecnu B paccmatpuBaemoit cpejie Ha 3aaHHoM yactote Toku cmemienus: | [1K-3.3.1
COU3MEPUMBI 110 BEIMYUHE C TOKAMHU MPOBOJAUMOCTH, TO Cpea
CUUTACTCS
® JIUDJICKTPUYECKOM;
® [POBOJAIIECH;
® MOJIYNIPOBOJSIIIECH.
38. | B cooTBeTCTBUU C TEOPEMOW €TUHCTBEHHOCTHU IK-3.3.1
® [IpH 33JaHHBIX HAYAJIBHBIX U TPAHUYHBIX YCJIOBHUSX He
MO:KeT OBITh IBYX Pa3HbIX pellleHnil ypaBHeHU
3JIEKTPOMATHUTHOIO MOJIST;
® TIpU 33JaHHBIX HAYAJIbHBIX U TPAHUYHBIX YCIOBUSX, & TAKXKE IMPHU
3aJJaHHOM pachpeeIeHud U OAHOBPEMEHHOM JCHCTBHH
HMCTOYHHUKOB TIOJISA, TIOJTHOE T0JI€ OyAET OMPEAeNAThCS BEKTOPHOM
CYMMO} BCEX UCTOYHUKOB TIOJIS;
® MarHUTHBIE CHJIOBBIE JIMHUH BCET/Ia CLEIIJIEHBI C MTOJTHBIM TOKOM,
KOTOPBIN SIBIIIETCSI CYMMOW TOKOB ITPOBOJIMMOCTHU U TOKOB
CMEIICHHUS.
39. | MargutHOE 10JI€ CO31aeTCs I1K-3.3.1

e KaK TOKAMH NMPOBOAUMOCTH, TAK U TOKAMH,
onpenesIOIMMHUCS U3MeHEeHHEeM YIEKTPUIECKOro MoJjs BO
BpeMeHH;




¢ HCIOABHXHBIMU SJICKTPUYCCKUMHU 3apssaaMU;
¢ HCTIOABHMIXHBIMU SJICKTPUYCCKUMMU 3apiadaMi U TOKaAMH.

40. | Bcsakoe n3MeHeHne MarHUTHOTO T0JIsl BO BPEMEHU HE3aBUCUMO OT I1K-3.3.1
[IapaMETPOB CPEAbI BBI3bIBAET MOSIBICHUE
¢ BHXPEBOIO JIEKTPHYECKOI0 MOJIf;
® TIOTEHIUAIBHOTO 3JIEKTPUUECKOTO MOJIs;
® CTAallMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS.
41. | B cootBeTcTBHH ¢ 3-M ypaBHeHHeM MakcBemna divD = p HOTOK IIK-3.3.1
BEKTOpA 3JIEKTPUUECKOT0 CMEILeHUs D yepe3 3aMKHYTYI0 IIOBEPXHOCTh S
paBeH
e CcyMMe 3apsiioB, HMEIOIIUXCHA B 00beMe V), 3aK/II04eHHOM
BHYTPH YKa3aHHOI MOBEPXHOCTH;
® CyMMe€ IOBEPXHOCTHBIX 3apsi/10B, PACIIOJIOKEHHBIX HA YKa3aHHOU
MTOBEPXHOCTH;
® HYIJIO.
42. | B cooTBeTcTBUM € 4-M ypaBHeHHEM MakcBesuia OTOK BEKTOpa [IK-3.3.1
MarHMTHON MHIYKIMU B yepe3 3aMKHYTYIO MOBEPXHOCTD S paBeH
* HYJIW,
e 0OECKOHEYHOCTH,
® OMpEIEsAETCS YaCTHOM MPOU3BOIHOM 10 BPEMEHHU OT BEKTOpPa
HANPSKEHHOCTH MarHUTHOTO TOJISI.
43. | 4-¢ ypaBHeHUE MakcBeiuia §§d§ =0 B uHTETpaNBHOU Popme 1K-3.3.1
N
MPEICTaBISET COO0M
® MaTeMaTUYECKOE BbIPAKEHUE MPUHIUIIA CYIEPIO3ULINY;
® MaTeMaTU4YECKOE BbIpaK€HUE MPUHIUIIA HEMPEPHIBHOCTH
MOCTOSIHHOTO TOKA;
e MaTeMaTH4YecKoe BbIpa:keHue NPUHIHUIA HePePbIBHOCTH
MATHUTHOTO MOTOKA.
44. | HenpepbIBHOCTb CUIIOBBIX JIMHUI MOCTOSIHHOIO MarHUTHOTO MOJISt IT1K-3.3.1
00OCHOBBIBAIOT HCXOJIS U3
® TIOSBJICHHUS BUXPEBOT'O 3JIEKTPUUECKOIO MOJIsl IPU U3MEHEHUH BO
BPEMEHHM MAarHUTHOTO TOJIS;
® OTCYTCTBHS B IPHPOJie MATHUTHBIX 3apPsi/I0B;
¢ [PUHLHUIA HENPEPHIBHOCTH IMOCTOSHHOTO TOKA.
45. | Ilepexon B ypaBHeHUsIX MakcBeia K KOMIUIEKCHBIM BEKTOpam [1K-3.3.1
BO3MO>KEH [TIOTOMY UTO 3TH YPaBHEHUS SIBIISIFOTCS
® JIMHEHHBIMH;
® OJHOPOJHBIMH;
® HEOJHOPOJHBIMH.
46. | TTorok BekTopa IloiTuHra ﬂfﬁ k’g YHCIICHHO PaBeH 1K-3.3.1
N
¢ MOIIHOCTH, KOTOpasi B 3aBHCHUMOCTH OT 3HAKa HHTerpaJja
Ju00 BXOIUT (« - »), TH00 BBIXOAUT (« + ») 3a
paccMaTpuBaeMblii 00beM;
® KOJIMYECTBY SHEPTHUH, IEPEHOCUMON FITEKTPOMArHUTHBIMH
BOJIHAMH 32 €JMHMILY BPEMEHH YEPEe3 €AUHUYHYIO TUIOIIAJIKY,
PaCTONIOKEHHYIO MEPIEHAUKYIISPHO K HAIIPABICHHUIO
pacnpoCTpaHeHus 3JIEKTPOMArHUTHON SHEPTHH.
47. | O600611eHHOE HEOITHOPOIHOE BEKTOPHOE BOJIHOBOE YPAaBHEHHE IT1K-3.3.1




MIEPEeXOANT B BOTHOBOE ypaBHeHUe [lamambepa ecnu

yne.nbnaﬂ BHeKTpH‘leCKaﬂ I[pOBO)lI/IMOCTb cpez[m, rae
Ha0J/II01aeTCs 3JIEKTPOMATHUTHOE 10JIe, PABHA HYJIIO
(7,=0);

B 06J‘IaCTI/I, rac paccMaTpruBacTCA 3JICKTPOMArHuTHOC I10JIC,
OTCYTCTBYIOT 3apsAbl U TOKH;

cpeﬂa, rac paCCManI/IBaCTCH BHCKTPOMaFHI/ITHOC II0JIC, ABJIACTCA
IIPOBOJALLEH U B HEH OTCYTCTBYIOT CTOPOHHME 3apsiibl U TOKU.

48.

Ecau B mpouecce paauonepenayu TOK B IEPEIAOLLIECH aHTEHHE PAaBEH
TOKY, IPOTEKAIOUIEMY B IPUEMHON aHTEHHE, TO B COOTBETCTBUH C
TEOPEMOU B3aUMHOCTH

MMPOCTPAHCTBO MCIKAY ABYMSA aHTCHHAMU COACPIKUT HeJIMHEHHbBIE
3JIEMEHTHI;

MIPOCTPAHCTBO MEKIY STUMU JIByMsI aHTEHHAMHU COJIEPIKUT
AHU3OTPOMHBIE IIEMEHTHI;

paBHbIMU siBJsIIOTCH D/(C, HaBeleHHbIEe YKAa3aHHBIMHU
TOKAMH B COOTBETCTBYIOIIMX AHTEHHAX;

COHAIIPaBJICHHBIMU SIBJISIIOTCS BeKTOpbI [lolTHHTa,
XapaKTepU3yIoIue 3JIeKTPOMAarHUTHBIE OIS, BO30YXK1aeMble
STUMH aHTEHHAMHU.

ITK-3.3.1

49.

BBCI[GHI/IG BCKTOPHOT'O U CKAJIIPHOTO 3JICKTPOANHAMHNYCCKUX
IIOTCHIMAJIOB ITIO3BOJIACT

CeJIaTh CUCTEMY YPaBHEHUH 3JIEKTPOMAarHUTHOTO TOJIS
CUMMETPUYHOU;

MPUBECTU YPAaBHEHHUS MOJIS IS MOJIYIPOBOASAILIEH U IPOBOSIIECH
Cpel K BUIY YPaBHEHUN AJI AUDJIEKTPHKA;

YIPOCTHTH BEKTOPHBbIC BOJTHOBbIC YPABHEHHS TAKUM
00pa3oM, 4YTO B MX IPABBIX YACTAX HAXOAATCS
HeNnocpeACTBEHHO BO30y:K1aone (PyHKIUN B BH/Ie
CTOPOHHMX INIOTHOCTEH 3apsiia M TOKA, a He UX
aupdepenunanbubie 3¢ dexTsl (grad nam rot).

IK-3.3.1

50.

BBenenue B BEKTOpHBIE BOJIHOBBIE YpPAaBHEHMS BeKTOpa I'epa gaet
BO3MOKHOCTb

CHENaTh CUCTEMY YPABHEHUN IEKTPOMATHUTHOIO TOJISt
CUMMETPUYHOM;

CcBeCTH ypaBHeHUus1 MakcBeJs1a JTUIIb K O/THOMY BEKTOPHOMY
BOJIHOBOMY YPABHEHHUIO;

IIPUBECTU YPAaBHEHUS NOJIA IS TIOJyIIPOBOJALIEN U IPOBOASAIICH
Cpell K BUAY YPaBHEHUH AJIs AUDJICKTPHKA.

[IK-3.3.1

51.

3oHa

QJICMCHTAPHOT'O 3JICKTPHUYCCKOI'O AUIIOJIA, TIAC€ BBIIOJIHACTCA

COOTHOIIEHHE |kr|<< [ mnu 2 7r << ) Ha3bIBaeTCA

BOJIHOBOI 30HOM;
JajabHEN 30HOM;
OJIMIKHelH 30HOM.

[IK-3.3.1

52.

3oHa

OJICMCHTAPHOT'O 3JICKTPHUYCCKOI'O AUIIOJIA, TIA€ BBIIOJIHACTCA

COOTHoILIeHHe |kr[>> [ unu 2 v >> ) Ha3bIBaeTCA

KBa3UCTaLlMOHAPHOW 30HOM;
JajJbHeH 30HOM;
OJIMKHEN 30HOM.

[IK-3.3.1

53.

DNIeMEHTAPHBIN SJIEKTPUUECKUNA TUTIONh CO3/1aeT

[1K-3.3.1




e cepHYeCKYIO BOJIHY;
¢ IMMIMHAPUYCCKYIO BOIHY;
® IIJIOCKYIO 3JIEKTPOMATHUTHYIO BOJIHY.

54. | IIpocTpancTBeHHas JuarpaMmma, OTpakarowas 3apucumocts | ITK-3.3.1
COCTABJISIOLIUX BEKTOPOB HAINPSKEHHOCTEH 3JIEKTPOMArHUTHOIO MOJIS
H o1 E,, CO31aBaeMOT0 3IEMEHTAPHBIM JIEKTPHUECKAM JHTIONEM, OT
MOJISIPHOTO yTiaa 3 (pH 7 = const) MpenCTaBIseT co00i

® TOpPOMJ C HYJeBbIM BHYTPEHHHUM [MaMeTPOM, LEHTP
KOTOPOTI'0 COBNA/JaeT ¢ cCepeJUHOMH TUMOJIf;

e JIBE CONMpHKACAIONINECs OKPY>KHOCTH, PACIIONOKEHHBIE OJHA HaJl
JIPYroi, Mpu 3TOM TOYKAa HMX CONPUKOCHOBEHHUS COBIATAET C
CEepEMHOMN JUTIOJS;

e cdepy, HIEHTP KOTOPOH COBMAIAET C CEPEAUHOM TUTIONIS.

55. CuioBsie JIMHUHA MarsuTHOTO TIOJI, cozgaBaemoro | I1K-3.3.1
BEPTUKATBHBIM 3JIEMEHTAPHBIM JIEKTPHUUECKUM JIUTIOJIEM MPEACTABISIOT
co0oif

® KOHIICHTPHUYECKHE OKPY>KHOCTHU, NapasuiebHble IKBaTOpUATIHHON
TJIOCKOCTH C LIEHTPOM Ha OCH JIUTIONIS;

® KOHIIEHTPUYECKHE OKPY>KHOCTH, napajuJiejabHbIe
MEPHUINOHAIBHOM MIIOCKOCTHU C LIEGHTPOM Ha OCH JUIOJS;

® KOHLEHTpHYeCKHe OKPYKHOCTH, napaJsuiejibHble
MEPUIUOHATBHON IUIOCKOCTH, PACIOJIOKEHHbIE M0 00enuM
CTOPOHAM [MINOJSI M  CONpHKAacaloliuecss B  TOYKe,
COBIAJIAIOIIECH C CepeINHOMN TUII0JIS.

56. | IIpocTpaHcTBeHHas JarpaMmma, OTpaXKkaroIas 3aBucumocTs | [1K-3.3.1
COCTABIIAIOMIEH BEKTOpa HANPSKEHHOCTH JNeKTpHYecKoro moms £,
CO3/1aBa€MOI'0 3JIEMEHTAPHBIM 3JIEKTPUUECKUM JIUIIOJIEM, OT IOJSPHOIO
yria 3 (Ipu » = const) MpeacTaBiseT cooon

® TOPOUJ C HYJIEBBIM BHYTPEHHUM AMAMETPOM, IIEHTP KOTOPOTO
COBIIAJIA€T C CePEeIUHOM TUTIONS;

® JBe CONPHUKACAKIIUECS OKPYKHOCTH, PACHOJIOKEHHbIE OHA
HAal [Jpyroii, mnpuM 3TOM TOYKA MX CONPHUKOCHOBEHHS
COBIAjIaeT C cepeaUHOM TUI0JIfA;

e cdepy, HEHTp KOTOPOIl cOBIAACT C CEPEAMHOM JUIIOIIS.

57. [Tone »snmeMeHTapHOTO SJIEKTPUYECKOro aumnoisi otHocutensbHo | [TK-3.3.1
IIPOJOJIBLHON OCH TUIO0JIs (OTHOCUTEIBHO €r0 MOMEHTA) UMEET

e TIONEpeuHylo CTpyKTypy (TEM);

® [ONEPEeYHO-MATHUTHYIO CTPYKTYpY (TM);

® [IONEPEYHO-IICKTPUUECKYIO CTPYKTYpY (TE).

58. Paccrostnust ot TOukM HabmogeHUs A0 ydyacTkoB BomHoBoi | [TK-3.3.1
MOBEPXHOCTU, OOYCIIOBJIEHHBIX ABYMsI COCEAHMMH 30Hamu @Dpenens,
OTIMYAIOTCS APYT OT ApYyra Ha BETUYHHY

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

o A/2;

o A

59. DONEeKTPOMarHUTHYIO BOJIHY C KpyroBoil mnosspusauuedi moxHo | [1K-3.3.1

IIOJIyYUTh IOCPEACTBOM CIIOKEHMSI JIByX B3aUMHO OpPTOTOHAJIBHBIX
IJIOCKO TOJSPU30BAHHBIX BOJH C OAMHAKOBOM 4acTtoTod. IIpm 3TOM
YCIIOBUEM IOTYYEHHSI TAKOW BOJIHBI SBJIAETCS

¢ PaBEHCTBO AMILIUTYJ ABYX B3aMMHO OPTOIrOHAJIbHBIX IIOCKO




MOJISIPU30BAHHBIX BOJH M CABHT (a3 MeKIy HUMH, PaBHbIH
/2;
e PDABEHCTBO HYJIIO aMIUIMTYIbl OJHOM M3 CKJIAIBIBAEMBIX IIOCKO
HOJ'I?[pI/IBOBaHHI)IX BOJIH HC3aBUCHUMO OT CABUI'A (1)213 MC)KI[y HUMU,
e PaBEHCTBO HYJIIO aMILIMTYbI OAHOM M3 CKJIaIBIBAEMBIX IIIOCKO
MOJISIPH30BAHHBIX BOJIH M CABHT (Da3 MKy HUMH, paBHbIH 70/2.

60. Meton reoMerpuueckoil oNTHKM HaxoauT mnpumeHenue npu | [IK-3.3.1
PELICHHUH CIIEAYIONIEN AJIEKTPOIMHAMUYECKON 3a1auu
e Ha OTpa)KeHHe JJIEKTPOMATHUTHBIX BOJH  H/AeaJbHO
NMPOBOJALIMMH TeJIAMH B OJTHOPOIHOI M30TPOIHOM cpeje;
e judpakuuu Ha TOPENATCTBUH, €CIH  PAaIUyC  KPUBHU3HBI
MIPETSITCTBUS CPABHUM C JYTMHOMN BOJHBI,
e Ha OTpPaXECHHME DJIEKTPOMAarHUTHBIX BOJIH, €CIM  TOYKa
HAOJIOCHUST HAaxXOAWTCS BOJHM3M TE€OMETPHUYECKOW TpPaHHIIbI
Iy4yKa JIy4yeHn.
61. Ecnu npu pemiennn snekTpoarnHamMuyeckoit 3amaaun BeimonHsercs | [1K-3.3.1
cooTHomeHue /A << 1 (/ — xapakTepHsblif pa3mep 007acT IPOCTPaHCTBA
V, Tie paccMaTpuBaeTCs AJIEKTPOMArHUTHOE TIOJIE; A - JUTMHA BOJIHBI), TO
00acTh pacrlojOKEHUs] TPAHUYHON MOBEPXHOCTH B 3JIEKTPOMAarHUTHOM
T10JI€ SIBIISIETCS
® PE30HAHCHOW;
® KBa3HOINTHYECKOIL;
e KBa3UCTAUMOHAPHOM.
62. Ecnn npu pemennn 3nexkrpoauHamMudeckon 3anaqun Beinonssercs | [1K-3.3.1
cootHomeHue /A >> 1 (I — xapakTepHbIi pa3mep 007acT MPOCTPAHCTBA
V, rae paccMaTpuBaeTcs 3JE€KTPOMAarHUTHOE TOJIE; A - JJIMHA BOJIHBI), TO
00JacTh PacmoOKEHUSI TPAHUYHON MOBEPXHOCTH B 3JIEKTPOMATHUTHOM
T0JIE SIBIISIETCS
® PE30HAHCHOW;
¢ KBa3HONTHYECKOI;
® KBa3HCTALIMOHAPHOM.
63. Ecnu npu peuienuu snekrpoanHaMudeckoi 3anauu oinonnsercs | [1K-3.3.1
cootHoteHue /A ~ 1 (I — xapakTepHbIi pazMep 00JacTH MPOCTPAHCTBA
V, rae paccMaTpuBaeTcs 3JIEKTPOMAarHUTHOE TOJIE; A - JJIMHA BOJIHBI), TO
00JIaCTh PaCMOJIOKEHUSI TPAHUYHON MMOBEPXHOCTH B AJIEKTPOMArHUTHOM
ToJie SIBISIETCS
® PE30HAHCHOI;
® KBa3MOINTHYECKOIA;
® KBA3UCTALMOHAPHOM.
64. Jns peuieHus: >JIEKTpOAMHAMHYECKUX 3a1ad B pe3oHaHcHou | [1K-3.3.1
001acTH He0OXOAUMO MPUMEHSTh
e CTpPOrue MeToJbl pelIeHH;
¢ NpHUOIMKEHHBIE METO/IBI PELICHHUS;
e BO3MOXXHO NPUMEHEHHE KaK CTPOrMX, TaK W HPHUOIMKEHHBIX
METOJIOB.
65. Jnst pemieHuss 3IEKTPOJMHAMHYECKUX 3amad B pe3onancHoi | [1K-3.3.1

o01acTu HEOOXOJUMO MTPUMEHSITh
e CTpPOrHe MeTO/bl pellleHNs;
® METOJ FTeOMETPUIECKON ONTUKH,
® METOJI BOJHOBOM ONTHKH;




METOJ KBa3UCTaTHUECKUX MPUOIMKCHUH.

66. Jlost peleHus BJIEKTPOJIUHAMUYECKUX 3a71a4 B | [IK-3.3.1
KBa3UCTAI[MOHAPHON 001acTH HEOOXOIUMO MTPUMEHSITh
® CTpOTHE METOMBI PEIICHHS;
® METOJ reOMETPUYECKOM ONTUKH;
e METOJ BOJIHOBOM OIITHUKH;
® MeTOJ KBa3UCTATUYECKUX NMPUOJIHIKEHUH.
67. s perieHus 31€KTpOAMHAMMUYECKUX 3aAad B kBazuontuueckoil | 11K-3.3.1
o0JacT He0OXOAMMO TPUMEHSATH
® CTpPOTHE METOJbI PEIICHUS;
® MeTo/ BOJIHOBOW ONTHKM;
® METOJ KBa3HCTATUYECKUX MPUOIMKSHUI.
68. B ocHOBe MeTo/1a KBa3UCTATUUECKUX MPUOIMKEHHUH JIexKaT [IK-3.3.1
® MeTOAbl JJIEKTPOCTATUKM W MATHUTOCTATHUKH, NPH 3TOM
BOJIHOBbIE YPaBHEHUs 3JIEKTPOMATHUTHOI 0 noJif
BbIpOkAal0TCA B ypaBHeHus Jlamiaca u Ilyaccona;
® TPEICTAaBJICHHWE O JOKAJIbHOM XapaKTepe paclpOoCTpaHEHHUs,
OTpaXXEHUs W TPEJIOMJIICHUS CBETa, KOrjJa IIyuYOK CBETa
MPEJICTaBIseTCS] B BUJE COBOKYITHOCTH CKOJb YTOJHO TOHKHX
My4YKOB JIy4ei, pacHpOCTPaHSIOUIMXCS HE3aBUCHUMO JApPYyr OT
npyra (BeTu4yuHa MOTOKA SHEPTHH B PA3IMYHBIX CEUCHUSX JIyda
MTOCTOSIHHA);
e npuHiuI [ 'tolirenca-Openens.
69. B ocHOBE MeTO1a TEOMETPUYECKOM ONTHKHU JIEkKAT I1K-3.3.1
® METOAbl DJEKTPOCTATUKM U MArHUTOCTATUKU, TPH HTOM
BOJIHOBBIE YPABHEHHUSI 3JIEKTPOMATHUTHOTO TOJISI BBIPOKIAIOTCS B
ypaBHeHus Jlamnaca u [lyaccona;
® [peACTaBJeHHME O JOKAJIBbHOM XapaKTepe pacnpocTpaHeHus,
OTpa:KeHUs] W TpPeJOMJIeHHMs] CBeTa, KOrjJa IYy4YO0K CBeTa
NnpeacTaBjsieTcss B BHjie COBOKYNMHOCTH CKOJIb YTOJHO TOHKHX
NYYKOB Jy4Yeil, pacIpoCTPAHSIONIUXCA HE3aBUCHMO JPYI OT
Apyra (BeJMYMHA MOTOKA HEPrMd B Pa3IMYHBIX CEYEeHHSIX
JIy4a IOCTOSIHHA);
e npuHiun ['toiirenca-Openens.
70. B ocHOBe MeTo/1a BOJIHOBOM ((hHU3MUECKOI) ONTHKY JIekKAT [1K-3.3.1
® METOAbl DJJIEKTPOCTATUKKM W  MArHUTOCTATUKH, IPU 3TOM
BOJIHOBbIE YpaBHEHHUSI 3JIEKTPOMAarHUTHOTO TOJIS BBIPOXKAAIOTCS B
ypaBHenus Jlarutaca u Ilyaccona;
® TPEACTAaBJICHHE O JOKAJIbHOM XapaKTepe paclpoCTpaHEHHUs,
OTpaXEHHUS U TMPEIOMJICHHs CBeTa, KOrja IIy4oK CBeTa
MPEACTABISETCS B BUJE COBOKYIHOCTH CKOJb YTOJHO TOHKHUX
MyYKOB JIy4el, pacHpOCTPAHSIOIIUXCS HE3aBUCUMO JApPYyr OT
npyra (Beau4yuHa MOTOKA SHEPTHH B PA3JIMYHBIX CEUCHUSX JIyda
MTOCTOSIHHA);
e mnpuHumn I'viirenca-Ppenesis.
71. Jlaer  BO3MOXHOCTb  yyecTb  siBieHue  audpakuun B | [1K-3.3.1
KBa3MONTUYECKOM 061acTi
® METOJ reOMETPHUYECKOM ONTUKY;
e METO/ BOJIHOBOM ONTHKH,
® METOJ KBa3UCTAaTUYECKHUX MPUOIIKEHUH.
72. He mo3Bonsier yuects siBnenue audpaknuu B kBazuontudeckon | [1K-3.3.1




oOnactu
® METOJ reoMeTPUYECKOil ONTHKH;
®  METOJ BOJIHOBOM OITHKH;
® METOJ, OCHOBaHHBIH Ha WCIOJB30BAaHUM  (HOPMYIIBI
Kupxroda.

73. @a3za  konebaHMs,  BbI3bIBaEMOro  ydacTkoM  BosiHOBOH | ITK-3.3.1
noBepxHOCTU Sy (n-s 30Ha DpeHens) ommmyaeTcst OT (a3bl KOJICOaHwMs,
BBI3BAaHHOI'O COCEIHUM YYacTKOM BOJIHOBOM MOBEPXHOCTH Sp+1 (MU Sn-1)

Ha
[ T[’
o T/2;
o 2m.

74. KomrmiekcHbrii koa(urmeHT pactipoctpanenus | [1K-3.3.1
9JIGKTPOMAarHUTHOM  BOJIHBI  (KOMIUIEKCHOE€  BOJHOBOE  YHCIIO)
OIpeeNAeTCs

* mnapaMeTpaMu cpelbl pAaCIPOCTPAHEHHS;

e HayaibHOU (a3oil konebaHus;

¢ MIHOBCHHBIM 3HAa4CHHEM aMIUIMTYJbl HaNpsHKEeHHOCTH
ANEKTPUYECKOTO T0JIsI BOJIHBI.

75. Koadduuuent pacnpocrtpanenuss »snexkrpomarHuTHoil Bomnsl | [1K-3.3.1

(BOJIHOBOE YHCIIO) 3aBUCHUT OT
® [apaMeTpoB cpelbl PACIPOCTPAHEHHS;
e HayaibHOU a3kl KonebaHus;
e cpeaHero 3a nepuoj 3HaueHus Bekropa [lodTunra.

76. DJIEMEHTAPHBIN AJEKTPUYECKU uIonb mnpeacrtasisier coboit | [TK-3.3.1
IPOBOJI, 10 KOTOPOMY IIpOTEKaeT 3eKTpudeckuil Tok. Ilpu atom anuHa
IpoBoAa

o [>>);
o /=)
o [<< A (A-aauHa BOJHBI),
TaK KaK IPU BBINOJHEHUH 3TOTO YCIOBUS BO BCEX CEUEHUSX
IPOBOJIAa B JAHHBIII MOMEHT BPEMEHH ¢ = const MPOTEKAET OJMHAKOBBIN
TOK.
77. CKopocTh pacnpoCTpaHeHUs 3IEKTpOMarHuTHoi BosiHbl B cpene | [1K-3.3.1
OIpeeNAeTCs
® JJIeKTPOMATHUTHBIMHU napaMeTpamMu cpeabl
pacnpocTpaHeHHus;
® CpEIHHM 3a IEepHOJ 3HauyeHueM BekTopa [loiTunra;
¢ MIHOBCHHBIM 3HAa4CHHEM aMIUIUTYJl HaNpsSHKEHHOCTH
IEKTPUUYECKOTO MOJIsl BOJHBI.
78. CkopocTh  pacmpocTpaHeHus diaekrpomarHuTHor BodHbel B | [1K-3.3.1
BaKyyMe OIpeJIeNsIeTcs
® 3J1eKTPOMATHUTHBIMH NOCTOSIHHBIMM;
® CpEeIHUM 3a Iepuoj 3HaUeHUEM Bekropa [loiTuHra;
¢ MIHOBCHHBIM 3HAa4CHHEM aMIUIUTYJbl HANpsSHKEHHOCTH
UIEKTPUUYECKOTO MOJIsI BOJIHBI.
79. [IK-3.3.1

ONeKTpOMarHuTHas BOJHA, Yy KOTOPOM HEM3MEHHBIN 110 BEINYMHE
BEKTOp HANPSKEHHOCTH DJIEKTPMYECKOTO MOl E, PaBHOMEPHO
Bpalasich, B GPUKCUPOBAHHON TOUKE MPOCTPAHCTBA C TEYCHHUEM BPEMEHU
OIHCHIBAET OKPYKHOCTb, Ha3bIBAETCSI BOJHOM C




® DUIMNTUYECKON MOJIAPU3ALUECH;
® JIMHEWHOW MOJIApU3ALHCH;
e KpPYIOBOH IOJIAPH3ALMEH.

80. DJNeKTpOMarHuTHas BOJIHA, y KOTopoil BooOpakaemsbiii koner | I1K-3.3.1
BEKTOpAa HATIPSKEHHOCTH SIEKTPUYECKOro Tons E B (UKCHPOBAHHOIM
TOYKE NMPOCTPAHCTBA C TEYEHHUEM BPEMEHU MepeMeENIaeTcs BJI0JIb OTpe3Ka
IIPSIMOM, COBEpIIAsi BO3BPATHO-IIOCTYIIATENBHOE JBUKCHHUE, HA3bIBACTCS
BOJIHOM ¢

® JUIMNTUYECKON MOJIAPU3ALUCH;
® JIMHEHHOW MoJIsipU3anuei;
® KpYroBOH MOJSIPU3AIUECH.

81. Ecim umeer wmecTto »siekTpoMarHuTHas BojiHa ¢ kpyrosoi | [1K-3.3.1
noJisIpu3anued, TO M 3aJaHHOTO MOMEHTa BpeMEHu ¢ = const
pacmpesieleHMe  HANPSUKEHHOCTH  JNeKTphueckoro Tons E B
HaIpPaBJIEHUU PAaCIPOCTPAHEHUSI BOJIHBI IPEACTABIISIETCA

® DJUIMNTUYECKON CIUPAIIBIO;
e KpYIoBOii CIHPAJIBbIO;
® TapMOHUYECKUM 3aKOHOM.

82. Ecin umeer mecTo anekTpoMarHuTHasi BosiHa ¢ amumntudeckon | [1K-3.3.1
MOJSIpU3alMed, TO M 3aJaHHOIO MOMEHTAa BpEMEHM [ = const
paclpeneleHne HANPSHKEHHOCTH — dJIeKTpHUeckoro mons E B
HaIPABJICHUU PACIPOCTPAHEHUSI BOJIHBI IIPEACTABIISIETCA

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

83. Ecnu wumeer MecTto »siekTpomarHuTHas BonHa ¢ JuHeiHoi | [TK-3.3.1
NoJIsSIpU3anued, TO I 3aJaHHOrO0 MOMEHTAa BpEMEHU [ = const
paclpeneleHHe  HANPSHKEHHOCTH — dJIEKTpHYeckoro mois E B
HAIPABJICHUU PACIIPOCTPAHEHUS BOIHBI IPEACTABIISCTCA

® DJUIMNTUYECKOU CIIUPAIIBIO;
e KpyrOBOH CIIMpaJIbIO;
® TapMOHHYECKHM 3aKOHOM.

84. [ToBepxHOCTh, = BO  BceX  Toukax  Kotopoil  BekTopsl | [IK-3.3.1
HaNpsHKEHHOCTEH 3JIEKTPOMArHUTHOTO MOJs UMEET OIHY M Ty ke (asy
Ha3bIBAETCS

e (azoBbIM (HPOHTOM,
® BOJIHOBOW NMOBEPXHOCTHIV;
® TIOBEPXHOCTHIO PABHBIX aMIUIMTY.

85. [ToBepxHOCTh, = BO  BceX  Toukax  Kotopoil  BekTopsl | [IK-3.3.1
HaNpsHKEHHOCTEH 3JIEKTPOMArHUTHOTO MOJsl UMEET OJHY M Ty ke a3y
Ha3bIBAETCS

e (azoBbIM HPOHTOM,
® IMOBEPXHOCTHIO PaBHBbIX (pa3;
® TIOBEPXHOCTBIO PABHBIX aMIUIUTY/.
86. Ecnmu moBepxHoctH paBHBIX a3 u  paBHbIX ammumtyn | [1K-3.3.1

9JIEKTPOMArHUTHOM BOJIHBI SIBJISIFOTCS IUIOCKOCTSMHM W IApajuIeIbHbI
IpyT APYTY, TO Takas JJIEKTPOMarHUTHas BOJIHA HA3bIBAETCS

® I[JIOCKOW HEOJHOPOAHOM BOJHOM;

® [JIOCKO IMOJISPU30BAHHOW BOJIHOW;

® [JIOCKOI OJTHOPOJAHOI BOJIHOM.




87. Ecmu moBepxHoctH paBHBIX a3 u  paBHbIX ammumtyn | [1K-3.3.1
AJIEKTPOMArHUTHOM BOJIHBI SIBJISIOTCS IUIOCKOCTAMM M IPU 3TOM HE
napajulefibHbl  JIpyr JApyry, TO Takas »3JEKTPOMAarHuTHas BOJIHA
Ha3bIBACTCS

® ILIOCKOI HEOJHOPOJHOI BOJIHOM;
® [UJIOCKO IMOJISPU30BAHHOW BOJIHOW;
® [JJOCKOW OJJHOPOJHOW BOJIHOM.

88. DneMeHTapHbIN TOYECYHBIN U3Jly4aTellb nznyyaer | 11K-3.3.1
AJIEKTPOMAarHUTHYIO BOJIHY, 001101y 10

e cdepuyeckoii BOJITHOBOH MOBEPXHOCTHIO;
® [WIMHIPUYECKON BOITHOBOM MOBEPXHOCTHIO;
® [IJIOCKOW BOJIHOBOM MOBEPXHOCTBIO.

89. KoMmIuiekcHbIll BEKTOpPHBIN 3nekTpoauHamuueckuil noreHuuman | [1K-3.3.1
A, , XapaKTepHu3yIOIIMii TI0Je 3IEMEHTAPHOTO HIEKTPUIECKOTO U0

e mapaJjiesieH NPOA0JIbHOM ocH JAUITIOJISA
(3JIeKTpHUYEeCKOMY MOMEHTY JIMII0JISA);

® [EPNEHAMKYJIPEH AIEKTPUIECKOMY MOMEHTY JUIIOJIS;

® COBIIQJIACT C HalpaBJieHWeM BekTopa [lolTunra.

90. W3nmyuyeHne  3IE€KTpOMAarHUTHOM — 3Hepruu  BepTukaiabHbIM | [IK-3.3.1

3JIEMEHTAPHBIM AJIEKTPUUECKUM JTUITIOJIEM
® [POUCXOJUT B MEPUIMOHAIBHOM HAINPABIICHUH;
® KOHLIEHTpHUpYeTCS BOJM3M HKBATOPUATIHHOW IJIOCKOCTH
3JIEMEHTAPHOI0 AIEKTPUYECKOTO TUTIONS;
® NPOMCXOANT B PAAMAJIBLHOM HANIPABJICHHHU.

91. Ilone, coznaBaemoe 3neMEHTapHBIM 3nekTpuyeckuM aumnoiem B | [1K-3.3.1
OMKHEH 30HE, OMPEIEIIIeTCs CICAYIONMMH COCTABIISIONIIMH BEKTOPOB
ANEKTPOMArHUTHOTO 1o (B chepruecKoit cucreMe KOOpANHAT)

® MepHIAUOHAJIBLHOM EH " paauanbHOM Er
COCTABJISIIOIIMMH BEKTOpa HANPSKEHHOCTH
3IEKTPHYECKOT0 MOJIS, 2 TaKxkKe cocTapisiomeii 0
HANPSI’KEeHHOCTH MATHUTHOTIO TOJISK;

e EuH,

92. [Tone, cozmaBaemoe saeMeHTapHBIM 3iekTpudeckuM aumnoiem B | [TK-3.3.1
JanbHEN 30HE, ONpPEAENAeTCs CIEAYIOIUMH COCTABIISIIOUIMMU BEKTOPOB
ANEKTPOMAarHuTHOTO 1oJis (B ceprueckoit cucreMe KOOpANHAT)

e  MepHIMOHANBHON £, W pamuambHOi E. COCTaBISIOMMMH
BEKTOpa HANPSHKEHHOCTH 3JIEKTPUYECKOIO IOJs, a TaKkKe
cocrapmsromeit H , HAIPSHKCHHOCTH MarHUTHOTO TTOJIS;
e E wm H o)
e E,m Hw (mpaBHJIbHBIH oTBeT!).
93. HopmupoBannast Iuarpamma HaIpaBJIECHHOCTH (IH) | TIK-3.3.1

BEPTUKAJIBHOIO  BJIEMEHTAPHOTO  JJEKTPUYECKOro  AMIONA IO
HANpsDKEHHOCTH TOJIE B JIajibHEH 30HE OMNMUCHIBACTCS  CIENYIOIIEH
(YHKIIMOHAJIbHON 3aBUCHMOCTBIO




e sin 9,

e cos 9,
e sin*9.
94. HopmupoBannas JuarpaMmma HaIlpaBJIEHHOCTH (4H) | IIK-3.3.1
BEPTUKAJIBHOI'O AJIEMEHTAPHOTO 3JIEKTPUYECKOTO JUIOJIS 110 MOIIHOCTH
B JIAJIbHEH 30HE OIHKCHIBAETCSA clenyromne  QyHKIHOHATHHOU
3aBUCUMOCTBIO
o sinY;
e cos 9,
o sin*9.
95. OTHOIICHHE  HANPSHKEHHOCTH  dnekTpuueckoro moms  E , | [IK-3.3.1
C0O3/1aBAEMOT0 JIUTIONEM, K HANPSKEHHOCTH MAarHUTHOTO mons H He
3aBUCUT OT KOOPAMHAT TOYKM  HAOMIONEHUS U  HCTOYHHKA
AJIEKTPOMAarHUTHOW BOJHBI M PABHO IIOCTOSIHHOW BEJIMYMHE
KOTOpasi ONpeaesieTcs 3JIEKTPOMAarHUTHBIMU NTapaMeTpamMu Cpelpl. OTa
BEJIMYMHA Ha3bIBAETCS
® CKOPOCTBIO JIEKTPOMarHUTHOMN BOJIHBI;
® BOJIHOBBIM CONPOTHBJICHHEM;
e KO3(QQUIHUEHTOM pacHpOCTPaHEHHUs] 3JIEKTPOMArHUTHON
BOJIHBI.
96. BonnoBoe conpoTtusieHue cpenbl onpenensercs nekimountensao | [1K-3.3.1
e MTHOBEHHBIMH 3HAYEHHSAMH BEKTOPOB E 1 H ;
® CKOPOCTBIO PaCHpOCTPAHEHUS 3JIEKTPOMAarHUTHON BOJIHBL,
® 3JIeKTPOMATHUTHBIMHU napaMeTpaMu cpeabl
pacnpocTpaHeHHsl.
97. BonHoBo€E conpoTuBieHNE BO3yXa (BaKyyMa) COCTaBIISET [IK-3.3.1
o 120 x;
e 60m;
e 270 m.
98. JInMHOM »IIeKTpOMAarHUTHOW BOJHBI Ha3blBaeTcsi paccrosHue, | [1K-3.3.1
KOTOPOE BOJIHA MIPOXOJUT 3a NEPHOJ BPEMEHH, paBHBIN
e 7/2 (T — nepuop 3J7EKTPOMAarHUTHOTO KOJeOaHus);
o T,
o 2T.
99. OTHoOmIEHNE IUIOTHOCTH IIOTOKAa MOIDHOCTH, co3gaBaemoro | I1K-3.3.1
peanbHON aHTEHHOW B paccMaTpuBaeMoM HampasieHHH (3, @) mpH
YCJIOBUH ¥ = const (r - pacCTOSTHUE IO TOYKU HAOJIOICHNS) K TUIOTHOCTH
[OTOKa MOIIHOCTH, CO3[]aBa€MOT0 HEHAIPAaBJIECHHBIM H30TPOIHBIM
W3JIy4daresieM, IpyU OAHOM W TOM K€ MOABOJAMMON K HUM MOIIHOCTH
Ha3bIBAETCS
e JHMarpaMMoi HalpaBJIEHHOCTH;
¢ K03 (PpUIMEeHTOM HANIPABJIEHHOIO A€l CTBUS AHTEHHbI;
e k02O (PHUIMEHTOM YCHUIICHHUS aHTCHHBI.
100. Maxcumanbaas BennunHa KHJ[ (koa¢ddunmenta namnpasnensoro | I1K-3.3.1

JEUCTBUS) DIIEMEHTAPHOTO AIEKTPHUUECKOTO JMIIONS, MoTydaemast Ipu 9
= 71/2, COCTaBJIICT

e 15

o 1,0;




e 20.

101. MomHocTh,  HW3Iydaemasi — BepTUKaldbHbIM  3semeHTapHbM | [1K-3.3.1
ANEKTPUIECKUM JTUTIOJIEM
* mnpsiMoO NMPONOPUMOHAIBLHA KBa/IpaTy TOKA,
NMPOTEKAIIEro Mo MPOBOAHUKY, M KBaJApaTy IAJHHBI
JTUII0JIS;
e 00paTHO IPONOPLHOHATIbHA KBaJIpaTy TOKa,
MPOTEKAIOIIEr0 MO TMPOBOJHUKY, W KBaApaTy JUJIMHBI
TTUTIOJNS;
®  3aBHUCHT TOJIBKO OT JUIMHBI U31y4aeMOW BOJIHBIL.
Pa3pen 2. PacipocTpaHeHHe 3J1IEKTPOMATHUTHBIX BOJIH
1. Kaxnas u3 paaroJuHUil COCTOUT U3 TPEX OCHOBHBIX YaCTEH: I1K-3.3.1
e [epelarolee yCTPOMCTBO, JIMHUA CBsI3U (KaHal CBS3H),
MPUEMHOE YCTPOKCTBO;
e [iepejarollee  YCTPOHCTBO,  CMECUTENb, HPUEMHOE
YCTPOMCTBO;
e Mepenarolee YCTPOUCTBO, TeTePOANH, OJIOK MHAUKAIIHH.
2. Ecmm waOpMmamus coolmaercs paamocurHany B mpomecce ero | [TK-3.3.1
dbopMupOoBaHUS B MepeAaroieM OJI0Ke, TO TaKyl0 PaIHOIMHHUIO IPUHSITO
HA3bIBATh:
® TICPBUYHOMN;
® BTOPUYHOM.
3. Ecnmu  undopmanuss  coobmaercs  pammocurHainy — mpu  ero | I[1K-3.3.1
B3aMMO/JICHCTBUM C KAKUM-TH00 0OBEKTOM B Cpefie pacIpOCTpaHeHus, TO
TaKyI0 PaJUOJIMHUIO IPUHSITO HA3bIBATh:
® [IEpPBUYHOMN;
® BTOPHUYHOM.
4. Pannopeneiinbie TMHUY CBA3U OTHOCATCS K I1K-3.3.1
® T[EPBUYHBIM PATHUOIUHUIM;
® BTOPUYHBIM PAJIUOJIUHUSIM.
5. Panmonuamus, OCYIIECTBIIAIOIIAS CBSI3b MEXKITY gaszeMmHbBIM | [1K-3.3.1
JTUCTIETYEPCKUM ITYHKTOM M JIETATEIBHBIM allllapaToM, OTHOCUTCS K
® TICPBUYHBIM PATHOIUHUIM;
® BTOPHYHBIM PAJIUOJIMHUSIM.
6. B pangnosnokanuu HaxXoAT IPUMEHEHNE I1K-3.3.1
e T[IEPBUYHBIC PAJUOINHNM;
® BTOPHYHBIC PAIUOJIMHUY.
7. ATtMocdepa 3eMiIi COCTOUT U3 CIIEIYIONIUX OCHOBHBIX clIO€B (B mopsake | [1K-3.3.1
BO3PAacTaHUs BBICOTBHI):
e Tpomocdepa, ctpatochepa, moHochepa;
e crparocdepa, Tponochepa, moHochepa;
e wmoHocdepa, Tporocdepa, ctparocdepa.
8. ITpusemnslii cnoit armocdepsl, npoctupatomuiicss 10 Boicot 10 — 12 km B | I1K-3.3.1
yMepeHHBIX mupoTax (16 — 18 kM Ha sxBatope u 7 — 10 KM B MOJSPHBIX
IINPOTax) Ha3bIBACTCS:
e Tpomocdepa;
e cTpatocdepa;
e wuoHocdepa.
9. Croii atmocdepsl, mpocTuparonuiics ot Tpornonayssl a0 BeicoT 50 — 60 | [TK-3.3.1




KM, Ha3bIBACTCS:
e Tponocdepa;
e crparocdepa;
e uoHocdepa.

10. Bepxuuii cnoit atmocdepsl, npoctuparommiics ot crparonayssl go | [1K-3.3.1

BeicoT 1000 kM, Ha3BIBAETCH:
e Tpomocdepa;
e cTpatocdepa;
e uoHocdepa.

11. Crnoit atMocdepsl, TIe COAepKHUTCs OoJbIoe KonudecTBo cBoOOomHbIX | [1K-3.3.1
3JIEKTPOHOB, HA3bIBACTCS:

e Tpomocdepa;
e crparocdepa;
e pnoHocpepa.
12. HNonocdepa 3a cuér wumeromerocs B Hed Oombumoro komuyectsa | [1K-3.3.1
CBOOOJTHBIX 3JIEKTPOHOB 00J1a/1a€T CBOMCTBOM:
® [POBOJAMMOCTH, 4, CJIEIOBATENIbHO, CIOCOOHA OTpa’KaTh
ANEKTPOMArHUTHBIC BOJIHEI ¢ JytHaMu Oonee 10 m;
® [IPOBOJAMMOCTH, a, CIEAOBATEIbHO, CIIOCOOHA IMOTJIOIIATh
AJICKTPOMAarHUTHBIE BOJIHBI ¢ JyiMHaMH 6omee 10 m.

13. SIBneHHE MCKPUBIEHHS TPAaeKTOPUM pacrpocTpaHeHus paauosBoaH B | [1K-3.3.1

Tponiocepe (B MEHBIIICH CTETIEHH B cTpaTocdepe) Ha3bIBaCTC:
e pedpakiueii;
e udpakimei;
® IOJSAPU3ALKECH.

14. [IpoxoxkaeHune paguocurHaiga B cpeae pacrnpocTpanenus, odnanaromeii | [1K-3.3.1
CBOMCTBaMH, OTIUYHBIMH OT CBOWMCTB CBOOOJHOTO MPOCTPAHCTBA,
COTIPOBOXAAETCSA:

® 3MEHEHHUEM €ro aMIUIUTYIbI;

® U3MEHEHHEM  AaMIUTUTYIbl  CHTHajla Ha  BBIXOJE
Mepelaronel aHTCHHBI;

® U3MEHECHHEM OTpaXKaroIINX CBOWCTB 00BeKTa
PaMOIOKALIMOHHOTO 0OHAPY KEHUSI.

15. [IpoxoxkaeHune paguocurHanga B cpeae pacrnpocTpanenus, odnanaromeii | [1K-3.3.1
CBOMCTBaMH, OTIUYHBIMH OT CBOWMCTB CBOOOJHOTO MPOCTPAHCTBA,
COTIPOBOXAAETCSA:

® U3MEHEHHEM CKOPOCTH M HaIPaBJICHUS PaIMOCUTHAIIA;

® U3MEHEHHEM  AaMIUIUTYJIbl  CHUTHajla Ha  BBIXOJE
nepearoleii aHTEHHHBI,

® U3MEHEHHEM OTpaXKAIOIINUX CBOWCTB 00BeKTa
PaMOIOKAIMOHHOTO 0OHAPY KEHUSI.

16. [TpoxoxxaeHue paavocurHaia B cpeiie pacmpocTtpaHenus, odmanatomieit | [1K-3.3.1
CBOMCTBaMH, OTJIUYHBIMH OT CBOMCTB CBOOOJHOrO MPOCTPAHCTBA,
COIIPOBOKIAETCS:

® TI0BOPOTOM IUIOCKOCTH MOJISIPU3ALINHN PAJHOBOIHEI;
® WU3MEHCHHWEM  aMIUTUTYAbl  CHTHAJa HA  BBIXOJE
nepearoleii aHTeHHBI,
® U3MEHEHHUEM OTpaXKAIOIINX CBOWCTB 00BeKTa
PaZMoIOKALMOHHOTO OOHAPY KEHUSI.
17. MoWHOCTh M3JIy4eHHs d3JeMEHTapHoro saekrpudeckoro junons B | [1K-3.3.1




CBOOOJTHOM TIPOCTPAHCTBE:
® TIPSMO NPOTOPIHUOHATHHA KBAJAPATy TOKA, MPOTEKAIOIIETO
0 MPOBOTHUKY;
e 0o0paTHO MPONOPIIMOHATIFHA KBaJIpaTy TOKa,
MPOTEKAFOIIETO 110 TIPOBOIHUKY;
® TpsSMO MPOMOPIMOHAIFHA TOKY, MPOTEKAMIIEro 110
IIPOBOJHUKY.

18. OTHoOIIEHHE IUIOTHOCTH IOTOKAa MOIIHOCTH, co3faBaeMoro peanbHou | [1K-3.3.1
AaHTCHHOH B pacCMaTpPHBacMOM HANpPaBICHUM K IUIOTHOCTH TIOTOKA
MOIIIHOCTH, CO3/1aBa€MOT0 TUTIOTETUYECKOM HEHANpPaBICHHONW aHTEHHOI,

MIPU OJTHOM M TOMU K€ MOIIIHOCTH 00€MX aHTEHH, HAa3bIBACTCS:
e JUarpaMMoOi HaIpaBJIEHHOCTH aHTEHHBL;
e K03 UIMEHTOM HAINPABJICHHOTO JCHCTBUS aHTECHHBI;
e K0Y(P(UIMEHTOM yCUJICHHS aHTCHHBI.

19. BnusHue 3eMHON MOBEpXHOCTM Ha pacipocTpaHeHue paauoBosH | [1K-3.3.1
o0ycioBiieHO (HE0OXOoAMMO BBIOpAaTh BCE MPABUIIBHBIE OTBETHI, HX
MOXET OBITh HECKOJIBKO):

® OTpaXCHHEM pAJAMOBOJIH OT IOBEPXHOCTH 3eMIIM U
CBSI3aHHBIM C HUM SIBJICHUEM MHTEpPPEPEHLINN;

® TOJYIPOBOASIIMMU CBONCTBAMHU CPENbl U CBSI3aHHBIMU C
HUMU TIOTEPSIMH JICKTPOMArHUTHOMN SHEPTUU;

® HEPOBHOCTSMH 3EMHOH ITOBEPXHOCTH, BBI3BIBAIONIUMU
paccesiHue;

e chepuvHOCThIO 3eMJIM M CBS3aHHBIM C HEHO SIBICHUEM
TP PAKITHH;,

e BIHMSHUEM pedpakivuy paaruoBOJH B aTMochepe 3emiin;

® BIUSHHUEM paccesHusl Ha HEOAHOPOJHOCTAX aTMOC(hEphl;

® TIOTJIOIIEHUEM SHEPruu PagUOBOIH  aTMOC(HEPHBIMU
ra3aMu, OCaJKaMu, TYMaHOM, TBLIBIO U T. II.

20. Bmusane artmocdepst 3emmm  Ha  pacnpocTpanenwe  pamuoBosiH | [1K-3.3.1
o0ycioBiIeHo (HeoOXOAMMO BBHIOpaTh BCE IpaBHIbHBIE OTBETHI, HX
MOXET OBITh HECKOJIBKO):

® OTpaXXCHHEM pAJAMOBOJH OT TMOBEPXHOCTH 3eMIId U
CBSI3aHHBIM C HUM SIBJICHUEM HHTEPPEPCHIINN;

¢ [OJIYIPOBOJASAIIMMU CBOMCTBAMHU CPENbl U CBSI3aHHBIMU C
HUMU TOTEPSIMH JIEKTPOMArHUTHOM SHEPTUU;

® HEPOBHOCTSMH 3EMHOH ITOBEPXHOCTH, BBI3BIBAIOIIUMU
paccesiHue;

e chepuuHOCTHIO 3eMJIM M CBA3aHHBIM C HEIO SIBICHUEM
T PaKIHH;

e BIUsSHUEM pedpakiuy paTuoBOIH B aTMochepe 3emMin;

® BIHUSHHUEM PaCCeSHUS HAa HEOTHOPOTHOCTSIX aTMOC(hHEpHI;

® T[IOTJIONMIEHUEM JSHEPTUM  PATUOBOIH  aTMOCHEPHBIMHU
ra3aMu, OCaJKaMu, TYMaHOM, IBUIBIO U T. II.

21. PanuoBoiHsl, pactipocTpassomuecs B HerocpeacTBeHHon ommsoctu ot | [1K-3.3.1

noBepxHoctd 3emiM (B MacmTabe JUIMHBI BOJIHBI) M YacTHYHO
ormbarone  3eMHYI0  TOBEPXHOCTh  BCIEACTBHE  JAU(DPaAKIHH,
Ha3bIBAIOTCA:

® TpONocQepHbIMHY;

® 3EeMHBIMU;

® HOHOC(HEPHBIMHU.




22. PanuoBoiHbl, pacnpocTpaHsIoLUIMecs: Ha 3HauuTeNbHble paccrosHus 3a | [1K-3.3.1
cuér 1) pedpakinum u paccesHuss B atMmocdepe, 2) HampapISIOIIETO
BOJIHOBOZHOTO JICHCTBHS TPOTIOC(HEPHI Ha3bIBAIOTCS:

e Tponoc(epHBIMH;

® 3CMHBIMU;

® HOHOC(EPHBIMHU.

23. PanuoBonHbl, pacnpocTpassiomuecs Ha Oonbmme paccrostHus  u | [1K-3.3.1
criocoOHble orubarh 3eMHOM mIap 3a c4€r, 1) OAHOKPATHOTO WU
MHOT'OKPaTHOTO MEPEOTPAKEHUSI OT MOHOC(EpPhl WM 2) paccesHus Ha
HEOJHOPOAHOCTAX  HMOHochepbl, naubo  3)  OTpaxeHus  OT
MOHN3HUPOBAaHHBIX CJIEIOB METEOPOB, HA3BIBAIOTCS:

e Tponoc(epHBIMH;

® 3EMHBIMU;

® HOHOC(EPHBIMHU.

24, Xapaktep BIMAHUS TeX WiIM HHBIX (akropoB Ha mpouecc | [IK-3.3.1
pacmpoCTpaHeHUs PaJNOBOIH 3aBUCHUT OT
® MOIIHOCTH CHTHAJa;
e HampasieHus Bekropa [loliTuHra;
® JUIMHBI BOJIHBI.

25. PannoBoiiHa ¢ JUIMHOM 3 CM OTHOCHUTCS K 11IK-3.3.1
e VKB nuana3ony JJIMH BOJIH;

® IMana3oHy CBEPXJINHHBIX BOJIH;
® KOPOTKHM BOJHAM.

26. PanuoBoiHa ¢ JIIMHOM 3 ¢CM OTHOCHUTCS K T1IK-3.3.1
e VKB nuana3oHy JJIMH BOJIH;

® IMana3oHy CBEPXJINHHBIX BOJIH;
® KOPOTKHM BOJTHAM.

27. PanuoBomnna ¢ guuuou 200 M oOTHOCUTCS K T1IK-3.3.1
e JMana3oHy CPEIHUX JUTHH BOJIH;
e Mara30Hy CBEPXUIMHHBIX BOJIH;
® KOPOTKHM BOJTHAM.

Paznen 4. Bausinue 3emJi Ha pacnipocTpaHeHHe PAIHOBOJIH NPH NOJHATHIX H3J1y4aTeJIsixX.

1 DNeKTpOMarHUTHBIE MapaMeTpbl pa3IMyHbIX ydacTKoB BepxHux cioés | [1K-3.3.1
3eMHOW TMOBEPXHOCTH 3aBUCAT OT (MPaBWIBHBIX OTBETOB MOXET OBITh
HECKOJIBKO)

® UX CTPYKTYpbl (HampuMep, HaJIU4yMsl PaCTUTEIBbHOCTH,
BOJTHOM MOBEPXHOCTH U T.IL.);
BJIQ)KHOCTH;
TEMIIEPATyPBhI;
JUIMHBI BOJHBI;
® TOJSIpPU3ALUH NAJAONIEH BOIHBI.

2 JUis ocylIeCTBIIEHUSI PaJuOCBs3U 4Yepe3 nouBy U Boay mnpumeHumsl | [1K-3.3.1
TOJIBKO

® JUIMHHBIE U CBEPXJUIMHHBIE BOJIHBI;

e paguoBosiHbl KB u YKB;

® BOJIHBI ONITHYECKOr0 JUana3oHa JUIMH BOJIH.

3 VYron bproctepa — 3To Takoil yroiy majaeHus 3JeKTpoMarHuTHOW BoJHBL, | [1K-3.3.1
MIPU KOTOPOM KOI(PPUITMEHT OTPaKEHHS paBEH
® HYIIIO;
o 1;




o /2.

4 [Imockast »smekTpoMarHuTHas BOJHA, MNaxaromas B cpene «A» Ha | [1IK-3.3.1
UJCATIBHO TPOBOJAIIYIO TJaJKYH0 TOBEPXHOCTh cpelapl «b» mon
MIPOU3BOJIBHBIM YTJIOM, HE3aBUCHMO OT €€ MOJISIpU3aluu

® TIOJIHOCTHIO OTPAKACTCS B Cpely «A;
® TIOJIHOCTHIO MpesoMisieTcs B cpeny «b»;
e oTpaxaercs B cpeny «Ax» nop yriom bprocrepa.

5 [lonsiThe 0O cTemeHH HEPOBHOCTH TMOBEPXHOCTH, Han kortopoii | [1K-3.3.1
pacmpocTpaHsieTCsT paJAHOBOJNIHA, HOCUT OTHOCHUTENBHBIN Xapakrtep.
KputepueMm, o KOTopoMy CyIaT O TOM, SIBJISETCS JHM paccMaTpuBaeMas
MOBEPXHOCTh HIEPOXOBATON MIIH HET, SIBISIETCS OTHOIICHHE

e JUIMHBI BOJIHBI K BBICOTE€ HEPOBHOCTH;
e yrIja najeHus K yriy IpeJoMJIeHUs;
e [I0Ka3aresel MpeJoMIICHHUS Cpel.
6 Kpurepunii Panest onpenenser IT1K-3.3.1
® CTENEHb IIEPOXOBATOCTH IOBEPXHOCTH, HA KOTOPYIO
najiaeT pajuoBOJIHA;
® TrpaHuUlly ONMKHEN 30HBI U3TYUYCHHUS;
® T[paHUIly JaJbHEH 30HBI H3yUYEHHUSI.
7 Kpurepuii Panest onpenensiercs [IK-3.3.1
® BHICOTAMHU HEPOBHOCTEH IOBEPXHOCTH, Ha KOTOPYIO
najaeT pajvoBOJIHA, IJTMHON BOJIHBI U YTJIOM €€ Ma/IeHus;
¢ OTHOUICHHEM MOJyJIeH HAMPSKEHHOCTEH SIEKTPUUECKOTO
TI0JISI TAJIAFOIIEH U OTPAKEHHOU PaJOBOIIH;
e [UJIOLIA/IbIO OTPAXKAIOLIEH MOBEPXHOCTH.
8 3oHbl DpeHens Ha IIOCKOW OTpaXarollei moBepxHocTh HocaT xapakrep | [1K-3.3.1
® JBYX CONPHUKACAIOLIUXCSA OKPYKHOCTEN;
® KOHLEHTPUYECKUX OKPYKHOCTEM;
® JIOMaHbIX JINHUI.

9 3oHoil DpeHenst HA3bIBAIOT YYACTOK OTpaxkaromed mnoBepxHocTH, | [1K-3.3.1
UMEIOLUI Takue T'PaHULlbl, NPU KOTOPHIX UIMHBI MPOXOISALINX 4Yepe3
HUX TPAEKTOPUH pamuoOBOJIH (OT TEpemaroIiel 10 MPUEMHON aHTECHH)
OTJIMYAIOTCS Ha

o M4,
e A
o M2

10 Ecnu orpaxaromas NoBEpXHOCTh sABisAeTCs Inaakoi (B coorserctBuu ¢ | [1K-3.3.1
KputepueM Panes), TO mpu ompenerieHnH OTPaKEHHOTO OT He€ Mo
HEO0XO/IMMO yUUTHIBATH

e Bce 30HbI Openens;
e -0 30Hy ®DpeHens U HECKOJIBKO MOCIEAYIOUIUX 30H C
MaJbIMU HOMEpaMH.

11 Ecom  BeicOTa pacmoniokeHHBIX Ha oTpaxaromei mnoBepxHoctu | [1K-3.3.1
HEPOBHOCTE MHOTO MEHbIIE HAJIUHBI PAAHOBOJNHBI, TO CYMMapHOE
OTpaXxEHHOE 110J1€ MPUOIUZUTENBHO PABHO MO0, 00YCIOBIEHHOMY

® TI0JIOBUHOM 1-i1 30HBI DpeHens;
e Bcemu 30HamMu DpeHerns;
e [-ii 30HOK DpeHenss U HECKOJBKHUMHU TMOCIETYIOIUMHU
30HaMU C MaJIbIMU HOMEpPaMHU.
12 Ecnmu  BbicOTa HEpoOBHOCTEM Ha BCceM ywacTke mnoBepxHoctH, | [1K-3.3.1




CYHICCTBCHHOM IIpU OTPAKCHUU, MTPCBBIIACT BCINYUHY, OIIPCACICHHYIO
KputepueMm Panes, TO OTpakeHHEe B 3aBUCHMOCTH OT XapakrTepa
HEPOBHOCTEH, OyIeT

® pAaCCESHHBIM WU TOJTypACCETHHBIM;

®  3CpPKaJIbHBIM.

13 Eciu BpicoTa HEpoBHOCTEW Ha BceM ydacTke mnoBepxHoctd, | [1K-3.3.1
CYLIECTBEHHOM IIpU OTPa)XEHUH, NPEBBIIIAET BEIUUNHY, ONPEICICHHYIO
KputepueM Panes, TO oOTpakeHME B 3aBHCHUMOCTH OT XapakTepa
HEPOBHOCTEH, OyAeT

® 3epKaJIbHBIM;

o muddy3HbIM.

14 [Tpu paccessHEOM (T PY3HOM) OTPAKEHHUH UMEET MECTO [IK-3.3.1

® paccesHME  PAaJUOBOJH IO  BCEM  HAalpaBJICHUSIM
HE3aBHCHUMO OT YIJIa NaJi€HUs BOJIHBI;

® paccesiHME, KOHIEHTpUpYIoleecss BOJU3M HaIpaBlICHUHN
3€pKaJIbHOTO OTPAKEHMsI, KOI/la Yros MaJeHHs paBeH
YIJIy OTPaKEHHUsI.

15 B OonpmmHCTBE ciaydaeB oTpaxkeHHe OT peanbHbIX ¢usnueckux | [1K-3.3.1
MIOBEPXHOCTEN (CylIa, MOpE, JIEC U T.I1.) SIBISIETCA

® pacCesiHHbBIM;
® [I0JIypacCEsHHBIM;
®  3epKAJIbHBIM.

16 B OonpummmHCTBE cilyyaeB OTpaxeHHe OT peanbHbIX (usnueckux | [1K-3.3.1
MOBEpXHOCTEH (CyIIa, MOpE, JIEC U T.I1.) SIBISIETCA

® DPAaCCEsHHBIM;
® TOJypacCesHHbIM;
®  3epKAJIbHBIM.

17 UYem kopoue AJIMHA BOJIHBI, TEM BEpOSITHEE BBINONHEHUE ycinoBuld, mpu | [1K-3.3.1

KOTOPBIX OTPa)K€HUE OT PeaIbHON (PU3NUECKOM MOBEPXHOCTU OJIU3KO K
o nudpdysHomy;
® 3E¢pKAIBHOMY.

18 [Ipu ymeHblIEHUMM yIyIa CKOJBXKEHUS OTpaxkeHue oT peanbHbix | [1K-3.3.1

(bU3NIECKUX MOBEPXHOCTEH CTPEMHUTCS K
o nudpdysHomy;
® 3EpKAIBHOMY.

19 IIpu crpemsieHun yria mnafcHUs dnekTpomMarHutHo BoaHbl K | [IK-3.3.1
HOpPMaJIbHOMY (YroJl CKOJIbKeHHsI Onm3ok kK 90°) oTpakeHue OT
peanbHbIX (PU3UYECKUX MTOBEPXHOCTEH CTpEMUTCS K

o nudpdysHomy;
® 3E¢pKAIBHOMY.

20 OCHOBHBIMM METOJaMH  pelIeHUs 3amad  paccesHuss paauoBosH | [TK-3.3.1
CTaTUCTUYECKU HEPOBHBIMH ITOBEPXHOCTSAMH SIBIISIOTCS

e wmerox Kupxroda;
e npuHnun [roiirenca-Ppenens;
e METOJ pa3fesieHUs] IEPEMEHHBIX.
21 OCHOBHBIMM ~ METOJJaMHM  pEIIeHMs 3adad paccesHuss paauoBosH | [1K-3.3.1

CTaTUCTUYCCKU HEPOBHBIMHU TOBCPXHOCTAMU SABJIAIOTCA
® METOJ pa3/elieHUs IepEMEHHBIX;
e npuHuun [roiirenca-Openens;
® METOJ MaJbIX BO3MYIICHHIA.




22 Cormacao merony Kupxroda HepoBHyI0 oTpaxaromyio moepxHocth | [1K-3.3.1
MO>KHO MPEJICTaBUTh B BUJIE COBOKYITHOCTH
® TEOMETPHYECKUX TeJd MPOCTOl (hopMbl (UMIMHID, THUCK,
KOHYC U T.II.), IIOCJI€ YETO ONPEIEIUTh OTPAXKEHHOE T0JIE,
UCIIONB3Ysl  M3BECTHBIE  METOABl  pEUIeHMs  3ajad
TudpaKIm;
® IUIOCKHX IUTIOIAOK, 3epKaJIbHO OTpaKaIOIINX
pPaZvOBOJIHEI.

23 Merton pelieHuss B3JEKTPOJMHAMUYECKUX 3adad, 3akmovarommuiica B | [1K-3.3.1
3aMEHE BIIMSHUSA HAa IIEPEMEHHOE 3JIEKTPOMATrHUTHOE II0JIE HJI€aTIbHO
OTpakarollel IMOBEPXHOCTH BIMSHUEM 3€pKajbHO paClOJIOKEHHOTO
HCTOYHUKA, HA3bIBAECTCS

e wmetonoMm Kupxroda;
® METOJIOM pa3JIeleHUs IEPEMEHHBIX;
® METOJAOM 3epKAIbHBIX U300pPaKEHHH.

24 B cooTBeTcTBHH € METOAOM 3epKalbHBIX M300pakeHuil Ha rpanune c | [1K-3.3.1
WJICAJTBHO MPOBOJIAILEH Cpenon

® HaNpsHKEHHOCTH  JJIEKTPUYECKOTO Moyl  NpsAMOM U
OTPKEHHON  c(epruecKux paguoBOJIIH  PaBHBI IO
MOJIYJIIO;

® HaNpsHKEHHOCTh  AJIEKTPUYECKOTO MOJS  OTPayKeHHOM
paZMoOBOJIHBI B JBa pa3a IPEBbILAET HANPSIKEHHOCTh
AIIEKTPUIECKOTO TOJIS Majatomei chepuueckor BOIHBI,

® HaNpsHKEHHOCTh  AJIEKTPUYECKOTO MMOJS  OTPayKeHHOM
paZgMoOBOJIHBI HE 3aBUCUT OT MOAYJS HANpPSKEHHOCTU
AIICKTPUYECKOTO TOJIS MaJIaloIIel chepruuecKoi BOJTHBI.

25 IIpu otpaxenun cdepuyeckoil BoiHBI OT wuaeanbHo riaakoin | [TK-3.3.1
NPOBOJIAIIEH MOBEPXHOCTH KOA(PPHUIHUEHT OTPAKEHUS B KAXKAOH TOUKe
MIOBEPXHOCTU PABEH

o 1I;
o 2
e 0)5.

26 SIBneHue, KOTOpOe BO3HUKAET B pe3yJibTaTe HaslokeHus (cyneproszunun) | 11K-3.3.1
paZMoOBOIH OAMHAKOBOW YacTOThI, NMPUXOMALIMX B paccMaTpUBAEMYIO
TOYKY, Ha3bIBaeTCs

e uHTepdepeHIuei;
e pedpaxmueii;
e udpakimei.
27 BnusHue 3eMHOM MOBEpPXHOCTH Ha Moie NogHATHIX u3mydarened | [1K-3.3.1
00yCIIOBJICHO
e udpakiueit paIuoBOIH BOKPYT MTOBEPXHOCTH 3EMIIH;
e yuHTepepeHIreld OTpaKeHHbBIX OT €€ IOBEPXHOCTHU
pPasvoOBOIIH;
e shdexrom Dapanes.
28 WuTepdepeHIiioHHOe BIMSHUE TOBEPXHOCTH 3eman Ha avarpammy | I1K-3.3.1

HanpasiieHHOocTH ([IH) moaHATBIX uW3myuyaTesneld 3aKkirodaercs B
CIIEIYIOIIEM:
e J[H pacmupsiercs B 00eux IMIOCKOCTAX, HE MEHss CBOEH
bopmsr;
e JIH HOCHUT MHOT0JIEIECTKOBBIN XapaKTep;
® BJIMSIHUE OTCYTCTBYET.




29

WuTepdepeHnonHOe BIMSHUE TOBEPXHOCTH 3emin Ha aumarpammy | [1K-3.3.1

HaITpaBJICHHOCTU (Z[H) IIOAHATBIX I/ISJIy‘laTCHeﬁ 3aKJII049acTCA B

pacmupennu JIH B r1aBHBIX B IJIOCKOCTSIX;
MHOTI'0JIENIECTKOBOM xapakrepe JIH;
TIOSIBJICHUN JU(PPAKIIMOHHBIX MAKCUMYMOB HM3JTyYCHUSI.

30

Wntepdepennimonnoe BiausHUE 3eMian Ha mojie nogHsaTeix Haa e€ | [TK-3.3.1

MOBEPXHOCTHIO TOPU3OHTAJIBHOT'O U BEPTUKAJIBHOT'O I[I/IHOJ'ICﬁ

MPUMEPHO OJMHAKOBO: JMAarpaMMbl HANpaBICHHOCTH
000MX AMIOJEH HOCAT MHOTOJIETIECTKOBBIN XapakTep;
pa3Hoe: Ha MOJie HM3IYYEHUS TOPU3OHTAIBHOTO JIUIIONS
MMOBEPXHOCTh 3E€MJIM BIIMSTHUSI HE OKA3bIBACT.

31

ITosie n3myuyeHuss NOAHATOrO HaJ MOBEPXHOCTHIO 3€MIIM U3J1ydaTes [IK-3.3.1

yObIBaeT ObICTpee, YeM B CBOOOTHOM IPOCTPAHCTBE;
yOBIBaET MEIJICHHEE, YeM B CBOOOTHOM MPOCTPAHCTBE;
yObIBaeT € pacCTOSIHHEM TakXke, KaKk B CBOOOJHOM
MIPOCTPAHCTBE.

32

CdepuunocTh

UHTEepPEPEHIIMOHHBIX (hOopMyJIax, €CIu

36MHOM  TOBEpXHOCTM  cienyer  yuuteiBath B | [IK-3.3.1

paccTosiHuE MEXAY MEPEAAIOIIEeH U TPUEMHON aHTEHHAMU
OYECHb BEJIMKO M HAMHOI'O TMPEBBIIAECT PACCTOSHUE
MpsIMON BUJUMOCTH;

paccTosiHUE MEXAY MEPEAAIOIIEH U TPUEMHON aHTEHHAMU
MHOT'O MEHBIIIE PACCTOSIHUS MPSIMOUN BUJIUMOCTH.

33

Paccrosinne Mexay nepenaroieii 1 npuéMHON anTeHHamu, rpu kotopoMm | [1K-3.3.1

COCOUHAIOIIAsA UX IIpAMasd JUHHUA KaCacTCA IMOBEPXHOCTHU 3emin MCXKOY
HHUMH, HA3bIBACTCsA

paccToOsTHUEM MPAMOUN BUIUMOCTH;
00acThi0 MpuMeHUMOCTH (opMyITEl BBeeHCKOTO;
JIUTMHOU BOJIHEIL.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a09HON (HOPMBI

oOydeHus, mpeacTaBieHbl B Ta0nuie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PadOT

1.

B nexaproBoii cucTeMe KOOpJMHAT BEKTOPHOE M0JIe€ A UMEET €MHCTBEHHYIO

cocTtapisionyto Az = 3y2. BeIlUMCIUTh BEKTOPHOE MOJE rotA.

2.

CkansipHOE T0JIe ¢ 32JIaHO B JICKAPTOBOM CUCTEME KOOPAWHAT BEIPAKCHUEM () =

3x2yCosz +2z2. BIUCIUTh BEKTOpHOE ToJe grado.

OnpenenauTs TUBEPTEHIUIO U POTOP MO B IEKApPTOBOW CUCTEME KOOPJIUHAT C

€IMHCTBEHHOM cocTaBisitonied Az = 20Sin(x/x).

B Bakyyme cymiectByet rapmonnueckoe M mone. B HekoTopoii Touke nmpocTpaHCTBa
BekTop E = 130Co0s2n- 1010t 1x. OnpenenuTs MIOTHOCTh TOKA CMEIICHUS B JaHHOU

TOYKCE.

B HEekoTOpO# TOYKE MPOCTPAHCTBA BEKTOP HANPSKEHHOCTH JEKTpU4eCcKoro nois E =
20 1y B/m, a Bextop IloinTunra IT = 10 1x + 30 1z Br/m2. Onpeaenuts BeKTOp

HaIpsPKCHHOCTU MAarHMTHOT'O ITOJIA.

B Bakyyme

pacnpocTpansercs wiockas OM BosHa ¢ yactoror 30 MI'. Onpenenuts

paccTosiHAe, Ha KOTOpoM ¢a3a BosHbI m3MeHuTes Ha 2700 u 25200.

Haiitu TOK B 3/1eMEHTapHOM 3JIEKTPUUYECKOM HM3JTydaTesie JJIMHOM ScM, ecliu B TOUKE C
koopauHaTamu r = 1 kM, ® = 900. HanpskeHHOCTB 3nekTpuueckoro noist E@ = 10-4

B/M, yactora xonebanuii 10811,




Haiitn conpoTuBIIEHNE N3IIy4EHUS JIEMEHTAPHOIO AIEKTPUUYECKOT0 U3IydaTess Ipu
ln =5 cM 1 Ao =3 M. OnpeenuTb MOIHOCTh U3JIy4EHUs, €CIIM aMIUTUTYAa TOKA B
u3iyqaresie paBHa lA.

KBanpatnas pamka 10x10 cM co3gaeT MakCUMaJIbHYI0 aMILUIUTYly HAIIPSKEHHOCTH
anekTpuaeckoro nois 5-10-4 B/M Ha pacctosaum r = 5 kM, Ao = 4 M. OnipeieTuTh TOK
B paMKe.

10.4. Meronudyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEAYpbl  OLIEHHWBAHUSA
UH/IMKAaTOPOB, XapaKTepU3YIOMIMX HSTanmbl (OpMUPOBAHMS KOMIIETEHLHMH, COJEpXKaTrcsi B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax ['YAII, pernameHTHpyOIMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHOW aTTeCTallui 00ydaromuxcs
I'VAIL

11. Meronuueckne yKazaHus ISl OOyJArOIIUXCS IO OCBOCHHIO JUCITUTITMHBI

11.1. Metonuueckne yka3aHus Ig OOyYalOmUXCS IO OCBOCHHIO JICKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
nIyOOKOe U SICHOE W3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHuWe COBPEMEHHOHN JEKIUU B
paMKax JUCIUIUIAHBI HE B TOM, YTOOBI MOJYYHTHh BCIO WH(OPMAIUIO MO TEME, a B OCBOCHUH
dyHIaMEHTANBHBIX TPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTM)KCHUH HaydHOW MbICIH. B ydueOHOM mporiecce JICKIMs BBITOJIHSET METOAO0JOTHYECKYIO,
OpTraHU3aIMOHHYI0 U MHPOPMAIMOHHYI0 (DyHKIMU. JIeKIHs pacKphIBaeT MOHATHIHBIN anmapat
KOHKPETHOM o00yiacTh 3HaHUs, €€ TpOoOJEeMBbI, JaeT IeIbHOE MPECTaBICHWE O IMCIUILUIMHE,
MOKa3bIBa€T B3aUMOCBSI3b C APYTUMU AUCIUIUIMHAMM.

[TnaHupyeMble pe3yJIbTaThl IPU OCBOCHUU 00YUYAOIUMHUCS JICKIIMOHHOTO MaTepHaIa;

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHWUI, YpPOBEHb
KOTOPBIX OIPEAEIISICTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TIOJIyY€HHE OMbITa TBOPUECKOM PabOTHI COBMECTHO C MPEIOAaBaTEIeM;

— pa3BuTHE TPO(PECCHOHATBLHO-ICIOBBIX  KA4yecTB, JIIOOBM K MpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIILICHHUS.

— TOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSTENIbHON paOoTHI;

— TMOJy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJNFDKAMIINE TOJIBI;

— HAY4YUTHCS METOJUYECKH 0o0pabaThiBaTh MaTepual (BBIACISITH TJIaBHbIE MBICIU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJMy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBI MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTPALMEN  CIIAWIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOI0 MarTepuajga MpHh TPOBEACHHUH KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTUIHHE.

CTrpyKTypa npeaocTaBaeHHs JSKIIMOHHOT0 MaTepHaia;

e B YCTHOW (hopMe C AESMOHCTpAlMEH OTACIbHBIX TaOIHUIl, (GOPMYJ M MHOTO rpadHIecKOro
MaTepHaia MMCEMEHHOM (hopMe Ha JJOCKE MOCPEACTBOM M€JIa MM MapKepa;
e B (DopMe OTKPBITON AUCKYCCHH IIPU OOCYIKJICHUN BOIIPOCOB, OCBEIIACMEIX B JICKIIMX

OCBOCHHIO JICKIIMOHHOTO Kypca MOXET CIOCOOCTBOBATH JIUTEPATypa, MMEIOIIASCS B
oubnmorexe 'Y AIl, ykazanHas Bbliie B Tabnumax 7 u 8.

OtnenbHbIE TEMBl JIEKIIMOHHOTO Kypca, MpPEACTaBICHHbIE B BHJAE IPE3CHTALINH,
pa3menieHsl B cucteme LMS




https://Ims.guap.ru/new/course/view.php?id=247).

OCBOEHHIO JICKIITMOHHOTO Kypca MOXKET CHOCOOCTBOBATH JIUTEpATypa, pa3MElICHHAs B
cucreme LMS https://Ims.guap.ru/new/course/view.php?id=247:
1. DnexTpoaWHaMHKa ¥ pacrpocTpaHeHue pannoBoiH [Tekcr] : yueOHnoe mocodue / B.
B. Huxonsckuii, T. 1. Hukonsckas. - 3-e uzn., nepepad. u gom. - M. : Hayka, 1989. -
544 c. : puc. - bubnuorp.: c. 540 - 543. - ISBN 5-02-014033-3.
2. B. C. Kanamnukos, JI. 5. Ponoc. DnekTpoinHamMuKa U pacipocTpaHEeHHE paJnoBOIIH
(anextpoauHamuka): [Tucemennsie nekuu. Cn6: C3TY. 2001. 88 c.

11.2. Meronuyeckue yka3zaHUs A1 OOyYaroOIIMXCS IO BBINOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1a00OpaTOpHBIX pPAa0OT oOydaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBIAJETh COBPEMEHHOW METOIUMKONW M TEXHUKOU
IKCTIEPUMEHTAa B COOTBETCTBHUH C KBAIM(UKAIMOHHONW XapaKTEPUCTHUKOW OOYyJaromerocs.
Brinmonnenue mabopaTopHbIX pabOT COCTOUT M3 IKCHEPUMEHTATbHO-TPAKTHYECKOM, pacueTHO-
AQHAJUMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIPUATHUH.

Broinonnenue m1abopaTopHbIX padbOT 0OydaromUMCS SIBISIETCS HEOTHEMIIEMOM YacThIO
U3yUYeHHs] TUCHHIUIMHBI, OIpPENeIIeMO ydYeOHbIM IUTAaHOM, M OTHOCHUTCS K CpPEICTBaM,
o0ecreynBaroIMM PEIICHHE CIeTYIOINX OCHOBHBIX 33/1a4 00yUaroIerocs:

— TIpHOOpETeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUILTUHEI;

— 3aKperuleHHe, Pa3BUTHE M JIeTalIM3alus TEOPETUYECKUX 3HAHHM, MOJyYEHHBIX Ha
JCKIUSX;

— IoJydyeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCHUILINHE,

— §OpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOM  paboThl ¢ J1aOOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

B cootBercTBUM ¢ y4eOHBIM IIAHOM IUCLUUIUIMHA «DJNEKTPOAMHAMUKA) MpEAroaraet
npoBeieHue JabopaTopHbIX padoT. HanMeHoBanue mabopaTopHBIX pabOT U COOTBETCTBYIOIIEE
UM KOJIMYECTBO Y4eOHBIX YaCOB MPUBEICHBI BHIIIE B TAOIHUIIE 5.

JlaGopaTopHbIe 3aHATHSI IPOBOAATCS B CIIEIIUATBLHOM JIa00paTOpuH « DIEKTPOIMHAMUKA U
pacmpocTpaHeHue  paauoBoimH»  Kadenpsl Ne 21 «PangMOoTeXHMYECKMX  CHUCTEM H
ONTORIEKTPOHHBIX KOMIUIEKCOB» B ayautopuu 11-01a nHa yn. b. Mopckoi.

Jlns BBINOJHEHHUs J1Ta0OpaTOpHBIX paboT, oOyuarommecs Ha JOOPOBOJILHOW OCHOBE
(GbOopMHPYIOT U3 COCTaBa TPYMIBI HECKOIBKO «Opuraay mo 2 — 3 yenoBeka B Kaxkaou. Kaxmaoii u3
«Opuran» mpernojaBaTeneM HazHadaeTcs taboparopHas padora. Kaxxnoit mabopatopHoit padore
MPEIIIeCTBYET KOJJIOKBUYM, KOTOPBII MPOXOAUTCA ciaeayoumm oopasoM. Kaxxnomy cTyneHTy B
«Opuraze» mpernojaaBaTeslb NEPCOHAIBHO 3a1aéT 1 — 2 Bompoca, Kacaromuecs: JTuOo MopsiIKa
BBITIOJIHEHHSI JTa00OpaTOpHO pabOTh, MO0 (U3MYECKON CYTH HMCCIETyEeMOTO B HEH SIBJICHUS.
CTyneHT cuMTaeTrcs JOMYIICHHBIM K BBHIMOJHEHUIO JabopaTOpHON padoThl TOJBKO TOCHE
YCHEIIHON cJauM KOJUIOKBUyMa.

DKcrepuMeHTalbHbIE JaHHbIE, TOy4YEeHHbIE B X0/1€ BBIITOJHEHUS JIAOOPaTOPHOU paboThI
U TMIpe/ICTaBICHHbIC B TaOIUYHON (popme, 3aHOCATCA B MPOTOKOJI. JlomycKaeTcsl Haluunue OQHOTrOo
NPOTOKOJIA HAa «OpHTramy».

3amuTta 7a00paTOpHBIX paboT MpeanojaraeT Hajauuyue OT4éTa y KakIoro U3
oOyuatomuxcs. OTu€T 1OHKEH OBITh BBIMOJHEH 10 BCEM IMPaBHUJIaM, HPEAyCMOTPEHHBIM
METOAMYECKUMH yKa3aHUSIMU K JJabopaTOpHOU paboTe 1 HOpMAaTUBHOM IOKyMeHTanuen BY3a.

[Tocne o3HaKOMIIEHUS C COAEPKAHUEM OTUYETA U MPEJICTABICHHBIMU B HEM pe3ysbTaTaMU
UCCIICIOBAHMS, TPENoJaBaTeib 3aJaéT KaxJOMy H3 OOYYaOIIMXCS HECKOJIBKO BOIPOCOB,
Kacaromuxcst 00 TEOPEeTHUYECKOTO MaTepuasa, H3JI0KEHHOTO B METOJUYECKUX YKa3aHHIX,
an0o0 aHanu3a MOJYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX. TONBKO MOCHE YCHEIIHbIX OTBETOB



oOydarolerocss Ha BOIPOCHI TMPENOJAaBaTelsl U YCBOECHHUS WM TEOPETUYECKOrO0 Marepuaina,
CTaBUTCS OIICHKA.
Takum oOpa3oMm, TIpH MPOBEAECHUU JAOOPATOPHBIX  3aHATUN
OCYIIECTBIIIET KOHTPOJIb yCIIEBAEMOCTH MOCPEICTBOM CIIEAYIONINX CPEACTB:
® OIICHUBAIOTCS OTBETHI CTYACHTOB MPHU CJa4€ KOJJIOKBUYMA;

npenoaaBaTejib

® OIICHMBAETCS YCIICIIHOE BBIMOJIHEHHE TPOTrPAMMBI UCCIICIOBAHHUMN, N3JIOKCHHON B
METOJIMYECKUX YKA3aHUIX U TPAMOTHOE 0OPMIICHHE ITPOTOKOJIA;

e OIlCHUBaeTCd TpaMOTHOE oOdopmIIeHHEe OTuéTa 1Mo JiabopaTopHO paboTe B
COOTBETCTBUHM C TPEOOBAHUSMH METOAMYCCKMX YKa3aHUH, a TaKKe HaJIMYUC B
0TYETE BBIBOJIOB O PE3yJIbTaTaX MPOBEIEHHBIX UCCIICIOBAHMIA;

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

Bce onieHKH, B TOM 4HCJIe UTOTOBAsl, BEICTABJIAIOTCS 10 S-0aJbHOM IIKae.

Jlnist kKoM U3 yKa3aHHBIX B Tabnuie 5 mabopaTopHbIx padoT B 6ubanorexe ['YAII u B
nabopaTtopuu B aya. 11-01la umeroTcss METOIUYECKHE yKa3aHUSI.

B rtabmuue A mpencTaBieH TepeueHb METOAMYECKHX YKa3aHUH K BBIMOJTHEHUIO
71a00paTOPHBIX PadOT MO AUCHUIUIHHE «DNEKTPOAMHAMUKA U PAacpOCTpaHEHHE PaJHOBOIIHY.

Tabmuma A — IlepedeHb METOIMYECKUX YKA3aHUI K BBITIOJIHEHHIO JJAOOPATOPHBIX paboT

KonuyecTBo 3K3eMIIISIpOB B

Mudp bubnuorpaduueckas cceimka / URL aapec OubMoTeKe
(KpoMe 3JIEKTPOHHBIX
IK3EMIUISIPOB)
621.372 HccnenoBanue cTpyKTypsl oJist BosiH Hio n
N85 H20 npu paznuyHbIX Harpy3Kax BOJHOBOAA

[TekcT] : MeTOAMYECKUE YKA3aHUS K
naboparopnoit padote / C.-Iletepb. roc.
aKaJi. a3pOKOCM. IPUOOPOCTPOCHHUS ; COCT.:
. B. bnaropemenckuit, b. T. Hukutun. -
CIIG. : M3n-Bo I'YAIL, 1996. - 43 c. : rpad.,
Ta0:1. - bubnuorp.: c. 42 (5 Ha3B.).

DNEKTPOHHBIN pecypc

3aMeJIIONMX cucTeM [ Tekcr] :

621 Hccnenosanue Tpakiuu 123

" 88 AJIEKTPOMATrHUTHBIX BOJIH Ha OTBEPCTUU H ®donn yueOHOTO KOpIyca
LWIAHIpE METOJIMYECKUE YKa3aHusd K (I'actemnno)
BBITIOJIHEHHIO JlabopaTopHoit padotel / C.- 11
[TetepO. roc. YH-T A’POKOCM. Cryn.otnen (BM)
npudopoctpoenus ; coct.: JI. A. denoposa,
H. A. I'magkuii. - CII6. : Usnp-so I'YAIIL
2010. - 30 c. : rpad., puc. - bubmmorp.: c. 29
(3 HasB.).

537('YAII) | UccnenoBanue mOIIpU3alIHOHHBIX 44

n8s XapaKTePUCTHK dJIEKTPOMATHUTHBIX BOJTH ®oHp yuyeOHOTO KopITyca
[TekcT] : MeTOAMYECKHE YKA3aHUS K (I'acremno)
BBINOJIHEHHIO JTabopaTopHO# paboTs! / C.- 37
[TetepO. roc. yH-T a3pOKOCM. Cryn.otnen (BM)
npubopocTpoenus ; coct.: B. C.
Kamamnukos, JI. A. ®enoposa. - CII6. : U3a-
Bo ['YAIL, 2005. - 21 c. : Tabm., puc. -
bubnuorp.: c. 21 (2 Ha3g.).

26-31 HccnenoBanne moBEepXHOCTHBIX
BOJIH, PACTIPOCTPAHSIONINXCS B0 TUIOCKUX 9

Cryn.otnen (BM)




METOAMYECKUE YKa3aHUs K BBHITIOJTHEHUIO
nabopaTopHoii pabotsl / C.-Iletep0. roc. yH-T
a’pokocm. pubopoctpoenus ; Coct. B. C.
Kanmamnukos. - CII0. : U3n-Bo 'AAIL 2003.
- 25 c. : Tabmx., rpad.

26-24 HccnenoBanue CTPYKTYPBI
M 88 AJIEKTPOMArHUTHOTO MOJSL HaJ TMPOBOJAIICH 24
TJIOCKOU MTOBEPXHOCTHIO [Tekct] : Cryn.otnen (BM)

METOIMYECKHE YKa3aHUA K BBIIOJIHEHHIO
nabopatopHbIX padboT / JIeHUHrp. UH-T aBUAIl.
npubopocTpoeHus: ; JIGHWHTp. WH-T aBHAI.
npubopoctpoenus. - CII6. : [0. n.], 1998. - 28
C. : puc. - bubmmorp.: c. 28 (6 Ha3B.).

26-10 | Meronuueckas pa3paboTKa K BHIIIOTHEHUIO 5
M54 nabopaTopHoi padotsl "UccnenoBanue ®donx yueOHOTO KOpIyca
JUCIIEPCUU U 3aTyXaHMsI BOJIH B BOJTHOBOJIE (I"actenno)
npsAMoyroyibHOTo ceuenus” [Tekcr] : 211
nabopatopHas pabora / JIeHUHTp. UH-T Cryn.otnen (BM)

aBuail. mpudopoctpoenus ; Cocr. JI. A.
®enoposa; Pexn. b. T. Hukurusn. - CII6. :
Wzn-so I'VAIL, 2005. - 21 c. : Ta6:., puc.

B Merommuecknx yka3aHHMAX K BBIOJHEHUIO JTaOOpPAaTOPHBIX PabOT 00O3HAYEHBI IIETH
KaX/10i1 paboThl, MPUBOIUTCS TIepeUeHb JTaO0paTOPHOrO 0OOPYAOBAHHS U CXeMa JIabOpaTOpHOU
yCTaHOBKHU. B ckaToii (hopme IaHbI OCHOBHBIC TEPMHHOJOTMYECKHE MOHATHS, OTHOCSIIUECS K
UCCIICIOBAaHHIO, Pa3bsICHEHA CYTh UCCIEAYEMbBIX (PH3MUECKUX SBICHHM, MPUBEICHBI PAcUETHBIC
dopmynsl. Tam jxe mpencTaBIeHBl TaOMHMIBI SKCHEPHUMEHTAIBHBIX JAHHBIX, ITOJYyYCHHBIX
o0yyaromuMucs B XOJ€ BBINOJHEHHs JjabopaTopHoil paborel. Kpome Toro, meromndeckue
yKa3aHus coAepikKaT Kak IUIaH MCCIIEA0BAHUS, TAK U METOANKY 00pabOTKH SKCIEPUMEHTAIbHBIX
JTAHHBIX, COCOOBI MX MpeICTaBIeHuUs (IIOCPEICTBOM TabIHIl ¥ TPapHUKOB), a TAKKE MPUMEPHBIE
KOHTPOJIbHBIE BOMPOCHL. OTHAENBHBIM IYHKTOM B METOJMYECKHX YKa3aHUSAX H3JI0KECHO
coJiepKaHue oT4éra 0 JJabopaTopHoii pabore.

Crpykrypa u popMma oTuera o JadopaTtopHoii padore

[IpuBonATCcs B METONMYECKMX YKa3aHMSIX K BBINOJHEHUIO J1a00paTOpHBIX padoT,
npezcTaBieHHbIX B Tabmuue C, a Takke B pas3ziene HOpMAaTUBHOM JokyMeHTauuu caifta ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

TpeGoBanus k 0popMIICHHIO 0TYETA 0 J1a00OPaTOPHOIi padoTe

[IpuBomsATCS B METONWYECKUX YKa3aHHUSIX K BBIMIOJHEHUIO 1a00paTOpHBIX paboT,
npeacTaBiIeHHBIX B Tabnuie C, a TakKe B pasziesie HOpMaTUBHOM MokyMeHTanuu caita ['Y ATl
http://guap.ru/guap/standart/titl_main.shtml.

11.3. Meroauueckue yka3aHus sl OOYyYaIOUIMXCS 10 MPOXOXKICHUIO CAMOCTOSITEIbHON
paboTsl

B Xo/e BBITIOJHEHHUSI CaMOCTOSITEIIBbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPETOJIaBaTesi, HO 0e3 ero HermocpeCTBEHHOTO
YYaCTHSL.

Jliis oOy4arommxcsi 1Mo 3a09HOM (GopMe OOyYeHHS, CaMOCTOsTEIbHAas padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBITIONHEHHUS CaMOCTOSTEIBHONW paboThI, Y oOywaromierocs: (GopMmupyercs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHHUS



N HABBIKM B YCBOCHHH MW CHCTCMATHU3allUA HpI/IO6peTaeMI)IX 3HaHHI>i, O6CCH€'—II/IBaCT BBICOKHH
YPOBEHb YCIEBACGMOCTH B TEPUOJ OOydYEHHUS, TOMOTACT TIOJYYUTh HABBIKK TOBBIIICHHUS
po¢eCCHOHATBHOTO YPOBHSI.

MeToauYecKUMH ~ MaTepualiaMH,
00yJaIOIUXCSASBISIOTCS:

—  y4eOHO-METOINYECKHUI MaTepHall 1o TUCIHILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYarommxcst
1o 32049HOU (hopMe 0OyIeHUs).

HaIlpaBJIAOIINMHA CaMOCTOATCIIBHYIO pa60Ty

B Tabnune b npuBeaeHbI TeMbI JEKIIMOHHBIX 3aHATUNH U COOTBETCTBYIOIINE UM CTPAHHIIBI
B y4eOHOM mocoOMH «IJIEKTPOJMHAMHKA M PACIPOCTPAHCHHE PAIUOBOJIH» aBTOpoB B. B.
Huxonbsckoro, T. . Hukonsckoii. M.: Hayxka, 1989.

Taomuua b.
Howmep HaszBanus pazznenos u Homepa
paszena HasBanue u copepxanue pa3aeioB U TeEM CTpaHUIl y4eOHOTO TOCOOHS
JIEKIIUOHHOT O JICKIMOHHBIX 3aHITHHA
Kypca

l.

BBeaenmue.
Tema 1. Ilpenmer >3n€KTpOAMHAMMKY,
OIpeNIeIEHNE 3JIEKTPOMArHUTHOTO TOJIS,
UCTOYHUKHU BO3HHUKHOBEHUS
JIEKTPOMArHUTHOT'O MOJIS.
Tema 2. 3akoH coxpaHEHHs 3apsaa U
YpaBHEHHE HENPEPHIBHOCTH MOCTOSIHHOTO
TOKA.
Tema 3. BekTopbl 3JIEKTPOMAarHUTHOTO
HOJISL. I'paduueckoe  n300pakeHue
BEKTOPHBIX MOJICH.
Tema 4. DneKTpoMarHuTHbIE TapaMeTphl
cpen. Kimaccudukanms cpen mo
AIIEKTPUYECKUM U MarHUTHBIM
CBOMCTBaM.

n.1.1 3apsiabl, TOKM M BEKTOPbI
noJIsl.

.. 1.1.1 3apsaer U TOKH.
n.1.1.1.2 DnekrpomarseTusm u
3JIEKTPOMAarHuTHOE TOJIE.

(c.22 -26).

n. 1.3 CBoiicTBa MaTepHaIbHBIX
cpen.

m.m. 1.3.1 MarepuanbHbie
ypaBHEHHUS.

.. 1.3.2 [Monsapuzanus u
HaMarHU4MBaHUE.

m.1. 1.3.3 DIeKTponpoBOAHOCTD.
n.1. 1.3.4 IIpoBogHuku u
IUAJIEKTPUKH.

(c.35-42)

Cucrema ypaBpHeHH
3J1eKTPOMATHUTHOI'O MOJISL.
Tema 1. VYpaBHenuss MakcBemna B
UHTETpalIbHON QopMe W UX (HPU3MYECKH

n.1.2 YpaBHenus MakcBesia
n.1.1.2.1 YpaBuenus Makcsemia B
muddepeHnnanTbHON U
MHTETpajIbHOM Popmax.

CMBICIL. [TpuHIMI HenpepbIBHOCTH | 1.11.1.2.2 TlepBoe ypaBHEeHHE
MAarduTHOTO MTOTOKA. MakcBeria: moJIHBIA TOK U

Tema 2. VYpaBHenuss MakcBemna B | MarHUTHOE TOJIE.
muddepennmanbaoit  ¢popme u  ux | n.a.1.2.3 Bropoe ypaBHeHHE
buznaecKuit CMBICIT. VYpaBuenue | MakcBeia: 0000IEHHBIN 3aKOH 00
HEIMPEPHIBHOCTHU TOKA. AJEKTPOMArHUTHON UHAYKIUU.
Tema 3. [I'panmunbie ycnoBuss s | m.m.1.2.4 Tperbe ypaBHEHUE
BEKTOPOB  3JIEKTPOMArHUTHOrO  moJis. | MakcBela: 3JIeKTpUIECKOoe Moje U
VYcnoBus Ha  TpaHULE — UJCAIBHOTO | 3apsbl.

MIPOBOJHUKA. n.m.1.2.5 YeTBépTOe ypaBHEHUE
Tema 4. VYpaBHennss MakcBemna B | MakcBesuia: HEPEPHIBHOCTD JIUHUI
KOMILIEKCHOU (opme. BekTOpa B.

Tema 5. KommekcHas nuanextpudeckas | (¢.27 —35)

IMPOHUIIACMOCTD )48 OTHOCHUTCJIIBHOCTD

. 1.3 CBoiicTBa MaTepHaJIbHBIX




KJIaccu(UKauU CpeJl 1O AIEKTPHUUECKOM
IPOBOJIUMOCTH.

Tema 6. CTOpoHHHUE CHITBI
AJNEKTPUYECKOTO U MATHUTHOTO TUTIA U
IMMOJIHAA CUMMECTPUYIHAd CUCTCMa
YpaBHEHHIA DJIEKTPOMArHUTHOTO TTOJIS.

cpen.

n.a. 1.3.1 MarepuanbHbie
YpaBHEHHSI.

.. 1.3.2 [Monspuzauus u
HaMarHM4YMBaHUeE.

.1. 1.3.3 DieKTponpoBOJHOCTS.
n.a. 1.3.4 [IpoBoguuku u
JU3JIEKTPUKH.

m.a. 1.3.5 Tumnsl cpen B
3JIEKTPOAMHAMHUKE.

n.a. 1.3.6 3ameuanus o
MaTepUAIbHBIX YPaBHEHHSIX.

m.a. 1.3.7 [Ipumepst cpe.
(c.35-42)

n.1.4 Ilos Ha rpaHMIax pasgesa
cpen.

n.a. 1.4.1 [ons, 3apsasl ¥ TOKU Ha
rpaHMIaXx.

n.1. 1.4.2 I'paHn4HbIe yCIOBUS IS
BEKTOPOB JIEKTPUUECKOTO IMOJIS.
n.1. 1.4.3 I'paHnuHbIe yCI0BUS IS
BEKTOPOB MarHUTHOTO TOJI.
(c.42—-47)

n.1.6 Cucrema ypaBHeHMil U
321241 3J1eKTPOAMHAMHUKH.
n.1.1.6.1 Cucrema ypaBHeHUI
Makcsemna.

n.1.1.6.2 3agaun 31eKTpOAMHAMUKU
KJIACChI AIEKTPOMAarHUTHBIX
SIBJICHUU.

(c.58—-61)

. 3.0. Ucnonb3yemble
MaTeMaTH4YeCKHe MOHATUS U
CHMBOJIBI.

n.1m.3.0.1 l'apmonnueckue
KoJIe0aHUs U KOMIUIEKCHBIE
aAMIUIUTY IBI.

n.11.3.0.2. CpenHue 3Ha4CHUS
1.11.3.0.3 Paznoxenue @ypbe u
KOMILJIEKCHBIE aMILTUTYAbI.
(c.113-116)

n.3.2 F'apmoHnyeckue KoJieGaHus.
YpaBHeHus 3J1eKTPOAUHAMMKH B
KOMILIEKCHO dopme.

n.a. 3.2.1 YpaBHenus Makcsenia
OTHOCHUTENILHO KOMIIEKCHBIX
aAMIUIUTY .

(c.119 - 121)

3aKoH cOXpaHeHHS IHEePrUuM IS
3JIEKTPOMATHUTHOIO MOJIS.
Tema 1. DHeprus W  MOIIHOCTH
AIEKTPOMArHUTHOTO TOJISL.

1. 1.5 Jlokaauzanus ¥ JBUKEeHHE
JHEPIuHM MOJIA.

.. 1.5.1. 3akon JIxxoyns-Jlenna u
MIPEBpAIICHUE SHEPTUH.




Tema 2. Teopema Iloiitunra o OGamaHce
SHEPTrUHM DJICKTPOMArHUTHOTO TIONST B
i QepeHnaIbHOl, WHTErPAIBHOW |
KOMIUTEKCHOU (popmax.

Tema 3. Bextop Ymoa-Iloiitunra u ero
(u3HYECKH CMBICII, CKOPOCTB JABUKEHUSI
SHEPTUH.

r.a. 1.5.2 bananc sHepruu mossi.
n.a. 1.5.3 Dueprus
AJIEKTPOMAarHUTHOTO TIOJIS.

n.a. 1.5.4 JlokanbHelii 6ananc u
JBUKCHHE SHEPTHH.

(c.49 - 57)

1. 3.3 banaunc sHepruu npu
rapMOHHYECKHUX KOJIeOaHUSX.

.. 3.3.1 CpenHue BEIUYUHBI:
SHEPrHsl, MOIIHOCTh, IIOTOK SHEPTUH.

n.1. 3.3.2 Cpennuii OanaHc SHEpruu.
(c.123 -127)

BosiHOBBIE ypaBHeHMS U
3J1eKTPOAMHAMHUYECKHE MOTeHIIHAJIbI.

Tema 1. BonHOBBIE ypaBHEHMs A
BEKTOPOB  3JICKTPOMAarHMTHOTO  IIOJI,
ypaBHenue Jlanambepa.
Tema 2. CkamsipHblii U BEKTOPHBII
AJIEKTPOIMHAMUYECKUE MOTEHLUAbI,
BOJIHOBBIE YpaBHEHUs U1
AJIEKTPOIMHAMUYECKUX MTOTEHIINAJIOB.

Tema 3. Bekrop [I'epua, BOIHOBBIE
YpPaBHEHUsT  OTHOCHUTEIBHO  BEKTOpPA
I'epua.

Tema 4. YpaBuenus ['enpmrosnbua.

Tema 5. Krnaccudukamus ypaBHEHUI
AJNIEKTPOMATHUTHOTO TMOJIs, BUXPEBBIE H
NOTEHLUAIbHBIE TIOJIS.

n.3.1 YpaBHeHus
3J1eKTPOAMHAMHUKH.

.. 3.1.1 Cucrema ypaBHeHuUM
Makcsemia. ICTOUHUKH MOJIA.

.. 3.1.2 YpaBHeHus
3JIEKTPOAMHAMUKU BTOPOTO
MOpsJIKA.

n.1. 3.1.3 Ilorenuuanel B
ANEKTPOUHAMUKE.

(c.116 —119)

n.3.2 'apMoHu4YecKue KoJeOaHus.
YpaBHeHust 371eKTPOAMHAMUKHU B
KOMILJIEKCHOI (popme

.. 3.2.2 YpaBHeHUs
ANEKTPOAMHAMUKH BTOPOIO MOPsIKa
B KOMILIEKCHOU (opMme.

(c.121 - 122)

1n.6.0 Ucnosb3yemble
MaTeMaTHYeCKHe MOHATUS 1
CHMBOJIBI.

1. 6.0.1 OxHOpOIHOE YpaBHEHHE
I'enpmronsua. 3agaun ams
MIPOJOIBLHO-0THOPOAHBIX CTPYKTYD.
.. 6.0.2 KpaeBsie
(rpaHuYHBIC)3aAaUN TS
JIBYMEPHOTO YPaBHEHUS
I'enpMmromnsia. CoOCTBEHHBIE
(GyHKIMU ¥ COOCTBEHHbIE 3HAYCHHUS.
(c.198 —201)

OcHOBHBIE METOABI H TEOPEMBI,
HCIO0JIb3yeMble NPU PeIeHuH 32124
JIEKTPOAUHAMMKH.

Tema 1. ENMHCTBEHHOCTH pEIICHUS 3a7a4
JNEKTPOAUHAMUKH. [TpuHuMn
CyNEpHO3ULUU I JIEKTPOMAarHUTHBIX
noned.  [lpuHIMI — mepecTaHOBOYHOM

IBOMCTBEHHOCTH.

Tema 2. Teopema B3aUMHOCTH.

Tema 3. JlBa kjacca HE3aBHUCHMBIX
pelieHnii ypaBHeHn Makcseruia.

. 3.4 O61ue cBoiicTBa pelieHu i
CHCTEeMBbI YPABHEHHI
3J1eKTPOJAMHAMMKH B
KOMILJIEKCHOI (hopme.

n.a. 3.4.1 O eTUHCTBEHHOCTH
penieHui.

n.1. 3.4.2 [IpuHuun B3auMHOCTH.
.. 3.4.3 [lepectanoBouHast
JIBOWCTBEHHOCTb YPaBHEHUU
MakcBesuta. MarHuTHbIE TOKH.

(c.128 — 134)




Tema 4. Pemenue ypaBHeHuil Makcseina
IIPY 3alaHHBIX UCTOYHHKAX.

Tema 5. Pemenue ypaBHeHnii Makcseia
Ui rapMOHMYECKHUX KoJile0aHUH.
Pemienne HEOAHOPOJHOIO  BOJHOBOIO
YPaBHEHHUS ISl SIIEKTPOMArHUTHOTO MOJIS
B HEOTPAHUYECHHOW OJTHOPOIHOM Cpelie.
Tema 6. PemieHne BOJIHOBOIO ypaBHEHMS
METOAOM pa3JIeIeHUs IEPEMEHHBIX.

Tema 7. PemieHue BOTHOBOIO ypaBHEHMS
Juist 00JacT, OrpaHUYEHHON 3aMKHYTOMN

NOBEPXHOCTBIO:  CKaJsipHas  (opmyIa
Kupxroga, BekTopHBIii aHaor GpopmMyIisl
Kupxroda.

Tema 8. Teopema 5KBUBaJICHTHOCTH.
Tema 9. ®ynkuus ['puna.

Tema 10. IIpubnwKeHHbIE  METOIBI
pemieHuss  3aa4  3JIEKTPOJUHAMUKH,
BbIOOP METO/1a PELICHUS.
Tema 11. Merton
OITHKH.

Tema 12. [Ipunuun [tolirenca-®penens,
METO/]l BOJJHOBOW ONTHKH, 30HbI DpeHers.

FeOMeTquCCKOﬁ

1. 4.0 O01mmue cBeeHNd 0
BOJIHOBBIX Ipoleccax.

n.1. 4.0.4 [Ipocreiinme perieHus
BOJIHOBBIX YPaBHEHHH.

. 4.1 Ilnockue oqHOPOAHBIE
3J1eKTPOMATHUTHBIE BOJIHBI.
.. 4.1.2 [Ipocreiiniee pemienue
YPaBHEHUH 3JIEKTPOAUHAMUKH B
KOMIUICKCHOU (hopme.
(c.135-142)

1n.7.0 Pemmenune 1ByMepHOro
ypaBHeHus ['eibMroJsbua
MeTO/I0M pa3/ie/IeHHus

nepeMeHHBIX.
n.11.7.0.1 3agaun B A€KapTOBBIX
KOOPJMHATAX.
(c. 223 -225)

n.9.0 IIpexBapurtenbHble

MaTeMaTHYeCKHe CBeIeHHs.

na. 9.0.1 WurerpupoBanHue
HEOJIHOPOIHOTO YpaBHEHHUS
TI'eneMromnena.
(c.318-319)
n.10.1 DnexkTpoaAMHAMHYECKHE
3aga4u AuppaKumu.
n.1.10.1.1 O6mue npencraBieHUs.
ITocTanoBka 3agad.
n.11.10.1.2 [Ipubnmxennsie
noaxoxasl. Meron I'tolirenca-
Kupxroda.
(c.343 - 347)
n.10.2 OTBepcTHe B 3KpaHe.
JAundpakuusa ®paynrodepa.
n.11.10.2.1 IToctanoBka 3amayu.
IIpumenenne merona I roirenca-
Kupxroda.
n.1m.10.2.2 Ananuz audpaxum
Opaynrodepa.
(c.347 —353)
n.10.3 OTBepcTHe B 3KpaHe.
Ju¢ppaxuus @penes.
n.11.10.3.1 u3meHenue ycioBui
HaOro1eHuS.
m.11.10.3.2 Ananu3 qudpakium

®peneis.
(c.453 -361)
N3inyvenne 371eKTPOMATrHUTHBIX BOJIH n. 4.2. Iloasipu3anusi u
Temal. OcHoBHas 3agadya  TEOpUH | CJI0KEHHUE MOJIS
n3nydeHus. BoynHOBasgs  MOBEPXHOCTH, ILII. 4.2.1 [Tonsarue
bpoHT BoNHEI, (ha3oBas CKOPOCTb, JIMHA | MOJSPU3ALMU BOTHEIL.
BouIHBI. [1110cKMe U cheprueckre BOIHBI. (c.146 — 149)

Tema 2. [Tonspusanus

1n.9.1 U3ayyeHue 3aJaHHBIX




AJIEKTPOMAarHUTHBIX BOJIH, BU/IBI
HOJSIpU3aLUY, YCIOBUS M CHOCOOBI
BO30Y KJECHUSI 3JIEKTPOMArHUTHBIX BOJIH C
JIMHEWHOM, KPYrOBOM M JJUIMNTHYECKOU
HOJISIpU3aLUEN.

Tema 3. [lone
AIIEKTPUYECKOTO TUMOJIS.
Tema 4. CsoiicTBa MO 3JIEMEHTAPHOTO
ANEKTPUYECKOTO JWIOJS; OMIDKHAS U
JAJIbHSASL 30HBI.

Tema 5. M3nyueHue 31€KTPOMATHUTHOIO
T0JIS1 DJIEKTPUYECKUM JIUAIIOJIEM.

Tema 6. U3nyueHue >saeMEHTapHOTO
MarHMTHOTO JMIIOJIS.

Tewma 7. M3nyuenue anemenra [ roiirenca.

DJIEMEHTApPHOTO

HCTOYHHKOB.
nao. 9.1.1

o0CyXIeHHE 3a/1a4H.
m.a. 9.1.2 AHanu3 penieHui.

IlocTanoBka u

(c.321-324)

n.9.2 DJieMeHTapHbIi
JIeKTPUYECKU H3JIy4YaTelib.
Jumoas I'epua.

ILII. 9.2.1 DIeMEeHT
MEPEMEHHOTO TOKa u

KOJIEOIOIIUIICS TUTIOIb.
na. 9.2.2 Ilone wuznyudeHus
nunons ['epra.

na.  9.2.3  DneMeHTapHbIN
ANEKTPUYECKUN  H3JIydaTedb  Kak
aHTCHHA.

(c.324 -332)

II. 9.3 DneMeHTapHbIN
MArHUTHBIN U37Ty4aTeb.

ILIL. 9.3.1 [TocTanoBka
3aJ1a4H.

na. 9.3.2 Ilone uznmydeHue
MarHuTHOro aumnosis ['epua.

(c.332 —335)

m. 9.4 OO6oOmieHHas 3amada
00 u3nyueHuu snemenTa [ rolirenca.

mn. 94.1 O06oOmenHas
3a/a4a 00 U3y4YeHHUH U e€ pelIeHHe.

mn. 9.4.2 DKBUBaJICHTHBIC
WCTOYHUKM ITpUHLMI [ rolreHca.

ILII. 94.3 OJeMEHThI
I'toiirenca.

(c.336 — 343)

Ilnockue 31eKTPOMAarHUTHbBIE BOJIHbBI

Tema 1. BonHOBoe ypaBHEHHE A
MJIOCKOM BOJIHBI. IInockue
AJIEKTPOMATHUTHBIE BOJIHBI B Pa3IMYHBIX
U30TPOMHBIX  cpelax  (OMDIEKTPHKE,
MOJIYTIPOBOIAIIEH CpeJIie, TPOBOIHUKE).

. 4.1 Il;iockue oHOpOAHBIE
3J1IeKTPOMATHUTHbIE BOJIHBI.
.. 4.1.2 [Ipocreiiiee pemenue
YpaBHEHHH JIEKTPOJMHAMUKHU B
KOMILIEKCHOU (opMe.

ILII. 4.1.3 Bomabl B
HEMOTJIOUIAIOIIeH cpeie.

IL.I1. 414 Bonnsr B
MOTJIOLIAIOIICH cperie.

(c.135—-146)

n. 4.3 Jlunepcusi, pa3Hble
OIIEHKH CKOPOCTH.

IL.IL. 4.3.1 OO1ee
MIPEJICTABJICHUE O JUCIIEPCHH CPEIl U
pacrnpocTpaHEHHH CUTHAJIOB.

na 4.3.2 Anamus cnaboit
JHMCIIEPCUU: TPYIIOBas CKOPOCTh
BOJIHOBOTO TIpOIIecca.

(c.149 — 152)




Hanpasasiemble 3/1eKTPOMarHUTHbIE
BOJIHBI M HANIPABJISIIOIHE CHCTEMbI

Tema 1. OOmme CBEICHUSA 0
HaINpPaBJISFOIINX cucreMax u
Hanp ABJIACMBIX BHGKTpOMaFHI/ITHI)IX
BOJIHAX.

Tema 2. OrtkpbITas ABYXIPOBOAHAS U
KOaKcuasbHasl JIMHUY.
Tema 3. Bomnnoson,
napajuIeIbHBIMU
IIPOBOIAIMMH IIJIOCKOCTSIMU.

Tema 4. Pacnpoctpanenue
AJIEKTPOMATHUTHBIX BOJIH B BOJIHOBOZAX
IPSIMOYTOJIBHOTO CEYEHUS.

Tema 3. Pacnpoctpanenue
JJIEKTPOMAarHUTHBIX BOJIH B BOJHOBOZAAX
KpPYyTJIOTO CEYECHHUS.

Tema 6. Ilpomyckaemass MOIIHOCTb,
XapaKTEPUCTUYECKOE CONPOTHUBIICHUE H
K03(ppULIMEHT 3aTyXaHHsI BOJIHOBO/A.

00pa3oBaHHBIH
uIeaIbHO

n.5.3 [lostHOE OTpaskeHue u
HanpasJjsieMble BOJIHBI.

1. 5.3.1 BoiHEI BIOJIE UACATTEHO
MPOBOASIIEH TUIOCKOCTH.

.. 5.3.2 Ilnockwuii moasIi
BOJIHOBOI.

1.1. 5.3.3 BOJHBI BAOJb IIOCKOH
TPaHUIBI TUIIIEKTPUKOB.

1. 5.3.4 Ilnockwmit
OUAIIEKTPUYECKHI BOJTHOBO/I.
(c.172 — 184)

. 7.1 lIpsiMoyroJibHbIii BOJTHOBOJ.
n.a. 7.1.1 Penrenue 3agayn.

.. 7.1.2 AHanu3 BOJHOBBIX
MPOIIECCOB.

1. 7.1.3 HeBbIpoKI€HHBIE BOJIHBI.
OcHoOBHasl BOJIHA B peajlbHOM
BOJIHOBOJIE.

(c.231 —243)

n.7.2 JIpyrue mojibie BOJTHOBO/bI.
1. 7.2.1 Kpyrmslii BoJIHOBO.
Pemenue 3agaun.

.. 7.2.2 AHajiu3 BOJHOBBIX
MIPOLIECCOB.

n.a. 7.2.3 [lepenaya sueprun. Yuér
MIPOBOAMMOCTH METalIa.

(c.243 —256)

. 7.3 MHOTOCBSI3HEIE
HaIPaBJISIONIAE CTPYKTYPHI.

.. 7.3.1 KoakcuanbHas TUHHUS.
n.1. 7.3.2 O60ocHOBaHUE TEOPUH
JUIMHHBIX JTUHWH.

(c.257 -263)

9. CraTuyeckHe M CTAIlHOHAPHBIE MOJIS n.2.1. CrauuonapHoe mnoJe,
Tema 1. Cucrema YPaBHEHUH | 3JIEKTPOCTATHKA "
JNEKTPOCTATUKH, CKAJIIPHBbIE YPAaBHEHUS | MATHUTOCTATHKA.

ITIyaccona u Jlannaca u ux pemeHus. ma.2.1.1 Cucrema
Tema 2. Maraurocratuka. MarHutHoe | ypaBHEHUM CTaLlMOHAPHOT'O
10JIe TOCTOSIHHBIX TOKOB, BEKTOPHBIE | 3JIEKTPOMATHUTHOIO MOJIS.
ypaBHeHus [lyaccona u Jlamnaca. n.m.2.1.2.Cucrema
ypaBHEHMH U  0OlIuMe TMOHATHUSA
NEKTPOCTATHUKH.
n.1.2.1.3 MarauTocraTuka.
(c.67-172)
10. PacnpocTpaHenue 3JIeKTPOMarHuTHbIX | 1m.15.1
BOJIH B CBOOOTHOM NPOCTPAHCTBE. OOu1me nmpeacTaBaeHUs
Tema 1. Tunsl pagunonHui. n.1.15.1.1 PaguoBomnHsL.
Tema 2. Pacnpoctpanenue paauoBoiH B | m.m.15.1.2 Ponb aHTeHH
CBOOOJIHOM MTPOCTPAHCTBE. (c.467 —472)
11. CTpoeHne 1 3j1eKTpUYECKHUe m.15.1

napameTpsl aTMocgepbl 3eMJIH.
Tema 1. CtpoeHue aTMoc(ephl.

OO0mue npeacTaBICHUS
1.11.15.1.3 OcHoBHBIE (haKTOPBI




Tema 2. XuMHYECKHIA COCTaB aTMOC(EPHI,
pacnpezesieHue 3JIEKTPOHOB B
aTMocdepe, TeMIiepaTypHoe
pacripesiesnieHue B aTMocgepe.

Tewma 3.. SIBIcHUSA, CBA3aHHEIC C
IIPOXOXACHUEM PaJIMOBOJIH Yepe3
atMmocdepy.

Tema 4. [lusnexrpudeckas
IIPOHUIIAEMOCTh ¥ HHJIEKC MPEITOMIICHUS
Tpornocgepsl.

pacrpocTpaneHus paauoBoiH (c.470
—472)

12. Oco0eHHOCTH pacnpoOCTPAHEHHA m.15.1
PaAHOBOJIH B YCJIOBHUSAX BJIHSHUSA OOu1me nmpeacTaBaeHUs
aTtMocdepsl U 3eMHOI noBepxHocTH. | 1.m.15.1.1 PannoBosnHsI.

Tema 1.0cobGennoctu pactpoctpanenus | m.1.15.1.3 OcHoBHbIE (haKTOPBI
PaZAMOBOJIH B YCIIOBUSX BIIUSHUS pacnpocTpaHeHus paauoBoiH (¢.470
aTMocdepbl U 3¢eMHOM MTOBEPXHOCTH. —472)
Tewma 2. Kimaccuduxarusi paaroBoITH.

13 Bausinue 3emisin Ha pacnipocTtpaneHue | 1. 15.2 ['eoMerpuyeckas onTuka u

PaaAHOBOJIH NMPH NOAHATHIX TeopHs TUPPaKLUU IIPU AHAIH3E
U3JIyvyaressx. pacrpocTpaHeHHs PaIuOBOJIH

Tema 1. Dnexktpuyeckue mnapamerpsl | m.m.15.2.1 O BO3MOKHOCTSIX
BEPXHHX CJIOEB 3eMJIH. MOCTAHOBKH AJIEKTPOJMHAMUYECKOM
Tema 2. Kosddumuentsr otpaxeHus | 3agauu (c. 472 - 474).
PaauoBOJIH OT 3€MHOM ITIOBEPXHOCTH. 1.11.15.2.2 Ouenka HepoBHOCTEN
Tema 3.Kputepuii Penest mpu oTpakeHun | 3eMHOM TOBEPXHOCTH (C. 474 — 475).
PaauoBOJIH OT 3€MHOM ITOBEPXHOCTH. n.m.15.2.3 JlomuHanTHas 0061acThb
Tema 4. 3oub1 @peHens Npu OTpakeHUU | paguoauHuu (c.475 — 478).
PaMOBOJIH OT 36MHON TOBEPXHOCTH.
Tema 5.Paccesinue paIrOBOJIH
HEPOBHBIMH NTOBEPXHOCTSIMH.
Tema  6.Metoasl  pemieHus  3agad
paccesHUsI PATUOBOJIH CTATUCTUYECKH
HEPOBHBIMH ITOBEPXHOCTSIMH.
Tema 7. Koaddunmentsl paccesHus
paZMOBOJIH  CTaTHCTUYECKA HEPOBHOM
HOBEPXHOCTBIO B 3epKaJbHOM
HalpaBJICHUH.
Tema 8. Ortpaxenne chepuueckoit
PaZMOBOIHBI OT IUIOCKOM TOBEPXHOCTH
3emuI.
Tema 9. Ilome wuznmyudarenei, MOTHATHIX
HaJl INIOCKOW OBEPXHOCTHIO 3eMIIH.

14. Bansinne 3emiin Ha pacnpocTpaHenue | 1. 15.3 3eMHbIC BOTHBI

PAaMOBOJIH NIPH PACIOJI0KEHUH
u3Jjyvyareseil BOJM3M ee MOBEPXHOCTH.
Tema  1.Ctpyktypa monsg  BOIM3H
MOTYTIPOBOSIIECH IUIOCKOW OJHOPOJHOM

HOBEPXHOCTH.
Tema 2. HanpsixenHocTs TIOJISt
3JIEKTPHUUECKOTO JTUTIONS,
pacloyIoKEHHOro  BONM3M  ILIOCKOM

IOBCPXHOCTHU 3eMIn.

n.m.15.3.1. JlyueBas moaenb
paguonunuu (c.478 —481).




Tema 3. PacmpoctpaneHue paanoBOJIH
HaJ chepruueckoi TOBEPXHOCTHIO 3eMIIH.

15. PacnpocTpanenue paiuoBoOJIH B 1. 15.4 Bausiaue tponocdepsl
aTtMocdepe. m.1.15.4.1 O6mue cBoiicTBa
Tema 1. Pedpakuus paguoBosH B | Tponocdepsl (c.485 —486).
HEOJTHOPOIHOM Tporocdepe. nn.15.4.2 TponochepHas
Tema 2. Tpaektopuss paauoBoidH B | pedpakius (c.486 —488).
uoHocdepe. n.1.15.5.2 Nonocdepnas pedpakuus
Tema 3 Kputndeckue um makcumanbHbie | (¢.492 — 495).
YaCTOTHI.
Tema 4. ®a3zoBas ¥ rpymnmnoBas CKOPOCTH
pactipoCcTpaHeHHUS pPazvoBOIIH B
noHocgepe.
Tema 5. BrausHMEe MarHuTHOroO IOJA
3eMJIi Ha pacIpOCTpaHEHUE PaJMOBOJIH B
noHocagepe.
16. Pacnpocrpanenne YKB Ha annnsx . 15.4 Bausiaue tponocdepsl
3emist — 3emursi, 3eMJIst — BO3YyX. m.1.15.4.1 O6mue cBoiicTBa
Tema 1. O6nactu npumeHenus: YKB. Tporiocepsl (c.485 — 486).
Tema 2. XapakTepucTuku paccenBaromux | m.m.15.4.2 Tponocdepnas
CBOMCTB OOBEKTOB. pedpakmus (c.486 — 488).
Tema 3. OcHoBHOE ypaBHeHue | 1.1.15.4.3 Paccessnue u nornoieHue
PaIuOJIOKAIIHH. paauoBoJiH B Tponiocdepe (c.488 —
Tema 4. Biusnue otpaxkeHuid paguoBoiH | 490).
OT TMOBEPXHOCTH 3eMJU Ha JaIbHOCTh
oOHapyKeHUS 00BEKTA.
Tema 5. BinsiHue otpaxeHUN paauoBOJIH
OT 3eMHOH TIOBEPXHOCTH Ha TOYHOCTHh
U3MEPEHUS] KOOPIMHAT YTJIa MECTa.
Tema 6. Pacnpoctpanenne VYKB B
npezenax MpsiMOd BHAMMOCTH C yYETOM
pedpaKIum.
Tema 7. Pacnpoctpanenne VYKB Ha
3aKpPBITHIX Tpaccax.
Tema 8.  JameHee  TpomocdepHOe
pacnpoctpanenue YKB.
Tema 9. Pacnpoctpanenue VYKB B
TPOIMOC(EPHBIX BOIHOBOIAX.
Tema 10. Pacnpoctpanenne YKB mytem
paccestHus Ha HEOJTHOPOJAHOCTSIX
HOHOC(EPEHI.
17. Pacnpocrpanenue YKB Ha Junuu n.15.5 PaguoBomiHb! B HOHOChEpE

3emus — Kocmoc.
Tema 1. Ocnadnenne YKB Ha auHuuH
3emist — KocMoc. 3amupanus.
Tewma 2. [Tomexu panuonpuemy.
Tema 3. OnTuManbHBIE  YaCTOTHI
paaunocBsizu Ha nuHuK 3emutst — Kocmoc.

n.1.15.5.1 O0ue cBoiicTBa
nonocgepsl (c.490 —492).
n.1.15.5.2 NonocdepHas pedpakums
(c.492 —495).

n.1m.15.5.3 Qucnepcus u
MOTJIOUIEHUE PaAHOBOIH (C.495 —
497).

n.1.15.6.5 O kocMuueckoi
pamguocssizu (¢.504 — 505).
1.11.15.6.6 O nomexax npu padote




PAaUOIVHAN U 3IEKTPOMArHUTHON
coBMecTUMOCTH (€.505 — 506).

18. Oco0eHHOCTH pacnpoCTPAHEHU m. 15.6

CAHTHMETPOBBIX, MUJLIMMETPOBBIX U n.1.15.6.4  ViprpakopoTkue
ONTHYECKHX PAANOBOJH B Tponocgepe. | BoaHbI (¢.503 — 504).
Tema 1.0cnabneHue 371€KTPOMArHUTHBIX
BOJIH B Tporocdepe.
Tema 2. OcnabneHue J1eKTPOMarHuTHBIX
BOJIH B aTMOC(hepHBIX
THJIPOMETE000pa30BaHMSIX.

11.4. Meronuueckue yKa3aHus s OOYYaIOUIMXCS M0 MPOXOXKICHHIO TEKYIETro
KOHTPOJIS yCIIEBAEMOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KauecTBa 3HAHUHI
00y4aroIuXcsl, OCYIIECTBIAEMOr0 B TEYEHUE CEMECTpa C IEJIbI0 OLIEHMBAHMUSA XO/a OCBOCHHUS
JUCLUIUINHBL.

Cucrema OLEHOK Y IPOBEJCHUM TEKYLIETO KOHTPOJS YCIEBAEMOCTH OCYLIECTBIIACTCS
B COOTBEeTCTBMHM ¢ TpeOoBanusMu Ilonoxkenuit «O TeKylmeM KOHTpOJE YCIIEBAEMOCTH H
MPOMEKYTOUYHOU aTTecTanuu ctyaeHToB ['YAII, oOydwarommuxcsi Mo TporpamMMbl  BBICIIETO
oOpazoBanusi» M «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKM KadecTBa Yy4eOHOW paboTh
ctyneHToB B ['YAIDy.

11.5. Meronuueckue yka3aHusi Ui 00y4aromUXcs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTECTALINN.

[IpomexxyTounass  arrectanusi  OOydyalOmIMXCsl  NpPEJyCMaTpUBAeT  OLIGHUBaHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIECHKM 3HAHHH, MOJMYYEHHBIX OOydYalomMMcs B Ipolecce
U3y4YeHUs] BCeH NUCLUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul pELIeHMs] MPAaKTUYECKUX 3ajad. DK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
Meproj, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAllMOHHOW OLEHKON «OTIUYHOY,
«XOPOILOY», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK IIpU IMPOBEIECHUM INPOMEKYTOYHOW AaTTeCTalluU OCYIIECTBISECTCA B
COOTBeTCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
MPOMEXKYTOUYHOU aTTecTanuu ctyaeHToB [YAII, oOywarommuxcsi mo mTporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAIDy.

Takum oOpa3oM, HTOroBas OIGHKa 3HaHUN o0OydYaromerocs MO JUCHUIUIMHE
«ONEeKTPOAMHAMUKA U PACTIPOCTPAHEHHUE PaJHOBOJIHY», CKIIABIBACTCA U3 OLICHOK, ITOJIyYEHHBIX

® 32 BBINOJIHEHHE KOHTPOJIBHOM paboThl;

® B XO/I€ BBIMIOJIHEHUSI BCEX IPEILyCMOTPEHHBIX HAcTOsIIed paboueil mporpammoit
71a00paTOPHBIX Pa0dOT U WX YCIICIIHYIO 3aIUTY;

® B XOJIC BBIMIOJHEHHUS CAMOCTOSITEILHON paboThl (IEpeUeHb TeM MPHUBEICH B Ta0JIuUIle
A HacrosIel pabodeit mporpaMMmel);

® Ha IK3aMeHe.

OneHKH BBICTABISIOTCA TO S-O0ampHOM mmikame (cm. Tabn. 15). HroroBas oreHka,
dbopMupyroascs Ha OCHOBE YKa3aHHBIX CPEIICTB KOHTPOJS 33 YCIEBAEMOCTHIO, BBICTABIISETCS
TaKKe 1o 5-0aNbHOM IIKae.




Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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