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MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOW ®EJIEPALIMU
DejiepanbHOE rOCY1apCTBEHHOE BIOIKETHOE 06pa3oBaTeIbHOE YUpekKIeHHE BBICIIEr0 Npodeccuo-
HAJILHOTO 00pa3oBaHUs

«TOMCKWUM F'OCYIAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS U PA-
JIMODJIEKTPOHUKW» (TYCVP)

YTBEPXKXAAKO
ﬂpopemop}u;’: yuebHoii paboTe

[/ .0 I1. E. Tposin
« 2w 2Y 2016

PABOYAS [TPOTPAMMA YYEBHOW JIMCLIMTTJIUHBI

TEXHHUYECKAS SJIEKTPOJUHAMUKA
Yposens 0cHOBHOI 00pa3oBaTe/ibHOI NPOrpaMMbI OdakajaBpuar
Hanpagsaenne noarorosku 11.03.03 KoncrpynpoBaHne n TeXHOJOrHs1 31€KTPOHHbBIX CPEICTB
IMpogpuan: [MpoexkTHpOBaHHE H TEXHOJIOTHS PAAHOIIEKTPOHHBIX CPEICTB
Kouncrpyuposanue u TeXHOJIOrHS HAHOJIEKTPOHHBIX CPEICTB
TexHO/I0rusi 2JIEKTPOHHBIX CPEACTB

®opma 00yueHus Oo4Has

DakynbTeT PK® (PagumokoHCcTpyKTOpCKHit (hakyibTeT)

Kapenpa  KHIIP KoHcTpynpoBanusi 1 mpoH3BoOACTBA PAAHOANNIAPATYPbI
Kypc 4 Cemectp 7

Yuebubiii nian Ha6opa 2014 roga m nocieaylunx jger

Pacnpenenenne padbouero BpemeHu:

y— (o} ~” - w o Lo - ] 2
i el al al al a =2 = o 2
Ne Bujint yueoHoit paborsl 5| 5| 5| 5| 5| & & g 2 =
« o ] @ o o @ u @ o =
| =] = 2 el E) @ = 8 S
v L L5 < @ @ Y < =
ol 0| o] Ol O] O © o =] =
1. | Jlexunn 18 18 4acoB
2. | JlabopaTtopusie paboTbi 8 8 yacoB
3. | MpakTuueckue 3ausnTus 36 36 qyacoB
4. | Kypcosoii npoext/padora (KCP) 3 = 4YacoB
5.| Becero ay M TOPHBIX 3AHATHH  (Cywwa 1-4) 62 62 4acoB
6. | M3 nux B unTepakTHBHOII hopme 20 20 4acoB
7. CamocrosiTesibHasi padora cryaentos (CPC) 82 82 4acoB
8.| Beero (0e3 sx3amena) (Cymma 5,7) 144 144 4yacoB
9. | Camoct. paboTa Ha NOArOTOBKY, cAavy IK3aMeHa 36 36 qacoB
10 O6mas TpyroeMKocTb (Cymma 8,9) 180 180 | 1acos
(B 3a4eTHBIX €IHHUIIAX) 5 5 3ET

3auer - ve npeaycmorped.  lud. 3auer - He mpeaycMorpeH. JK3ameH 7 cemectp
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Paccmotpena n oo0peHa Ha 3aceaHun Kadeapsl
npotokos Ne 3/2016 ot « 4 » 4 2016 1.

JIuer cornacoBanmii

Pabouas nporpamMma cocrasiieHa ¢ yuetoM TpeboBanuii @enepaibHoro ['ocypapcTBeHHOro 06paso-
BaTENILHOIO CTaHJAapTa Bhiciuero npogeccuonansuoro obpaszosanus (OI'OC BITO) Tpersero noko-
JIEHHs TI0 HAIPaBJICHUIO MOAroTOBKY (crienuansHocth) 211000.62
“KoncrpynpoBanne H TEXHOJIOTHs YJIEKTPOHHBIX CpeacTB”,
yrBepikaeHHoro _ 27.10.2010 paccMoTpeHa U yTBEpIK/IeHa Ha 3aceJaHuH Kadeapsl
« 4 »  anpens 2016__ r., nporokon Ne 2 /2016 ;

PaszpaGotunk mnpodeccop xadeapsr KUIIP

M""" A.C.IIlocrak

3aB. kadenpoit  KUIIP e
@ J1.B.O3epkun

Pabouas nporpamma coriacoBana ¢ (akynsreToM, NpoQHIHPYIOLIEi H BBITyCKarOIeH Kadei-
paM#M HarpaBJIeHUs MMOATOTOBKH (CHELHaTIbHOCTH).

//(% — Osepxun [[.B.

Jlekan PK®

3aB. npodunpyomei u

BhITyckaromeit kadeapoit KUTTP %ﬁ.B OzepxuH
3aB. Beimyckaromien kagenpoit KYJIP A.T'. Jlounos
3aB. Beinmyckatouiei kadeapoit POTOM B.U. Tyes
DKCnepThl:
ITpodeccop kadenpsr KUTTP )
E. B. Macanos
JouenTt kadeapsr KUTTP W&Z// M.A. Hlunyns
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1. lesu m 3aHa9M AU CIUILTHHBI.

lenn AMCUMIIIMHBI - OCBOGHHME CTYACHTaMU OCHOBHBIX Ppa3/ieJIOB TEOPHUH
3JICKTPOMArHUTHOrO 1oy, JuHuid nepegqad CBY wu  dusmueckm 000CHOBaHHOE
UCIIOJIb30BaHUE TEOPUH DJIEKTPOMArHUTHOIO Mo mpu mnpoektupoBanuu CBY ycrpoiicTB
AIIEKTPOHHBIX CPEACTB.
3aa4yu TUCHUIUINHBIL:
e (QopmupoBanue  (yHIAMEHTAIBHBIX  TPEJACTaBICHUH 00  OCHOBaX  TEOpUU
AJIEKTPOMATrHUTHOTO MOJIS ¥ 3JIEKTPOMArHUTHBIX BOJIH;
e OCBOCHME THUIIOBBIX METOJIMK aHaJIU3a U pacueTa JIuHuM nepenay CBY;
e OBJAJICHHE MpPHEMaMU HCCIEIOBAaHUS CTPYKTYpPhl 3JEKTPOMAarHUTHOTO TIONS B
KOHCTPYKIUSX 3JICKTPOHHBIX CPEJCTB.
2. Mecrto nucuuminnbl B ctpykrype OOIL.

Oos3arenbHas qucumiraa npodeccuonansuoro nukia (b1.B. JIB. 6.1). basupyercs Ha
MpelBapuUTeIbHO HW3YYEHHBIX aucuuivimHax «Marematuka» (pasgensl: duddepenunanbHoe
ucumcieHne QyHKIMH MHOTHX NepeMeHHbIX, JInHeiHbie BekTopHbie npoctpanctBa) (B1. B. 14);
«Dwusuka» (pazaensl: Ypapaenus MakcBemia, DnekrpomarautHoe noie) (B1. B. 13);.

JucuunnuHa «TexHudeckast 2JIEKTpOJAMHAMMKa» COBMeCTHO ¢ aucuuiuinHoil «CAIIP u
texnojoruss CBY ycrpoiictey (B1.B. JIB. 7.2) cocraBiseT MOAyJb MOJATOTOBKH OakaiaBpa-
WHXXeHepa B 00JacTu uccienoBanus u npoektupoBanus CBY ycTpoiCTB 3JIE€KTPOHHBIX CPEICTB.
[TomyueHHbIe 3HAHUS UCIIOJIB3YIOTCS MPHU BHITIOJHEHUH BBIMTYCKHON KBATH(HUKAIIMOHHON pabOTHI MO
COOTBETCTBYIOLIEH TEMAaTHUKE.

3. Tpe6oBanus K pe3yJibTaTaM 0CBOEHHSI TUCIUILIMHBI:

IMpouecc wu3ydyeHusi AUCHUIVIMHBI HaNpaBjieH Ha (opMHpoOBaHHe CJIeAYIOLIEH
KOMIIeTeHIHH:
1.CocOOHOCTBIO YYMTHIBATH COBPEMEHHBIC TCHACHIIMU Pa3BUTHUS JICKTPOHUKH, U3MEPUTEIBHON U
BBIYHCIIUTENILHON TEXHUKH, WH(QOPMAIIMOHHBIE TEXHOJOTHH B CBOCH MpOoQecCHOHATBHOM
nesrensHocTH  (OIK-7).

Copepxanue (ucuMinHbl. OCHOBHBIE pa3/ieJibl:

OCHOBHBIE YpaBHEHHSI 3JEKTPOMArHUTHOIO TMOJISL. DHEPrusi 3JIEKTPOMArHUTHOTO IMOJIS.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI B HCOTPAHUYCHHBIX CpCaax. HaHpaBJU[eMBIG OJICKTPOMArHMTHBIC
BOJNHBL. [Ipenomienne U OTpakeHHE SJIEKTPOMAarHUTHBIX BOJH Ha TpaHHUIIE paszena ABYX Cpell.
OCHOBBI TEOpUU LIECTICH C pacrpeesieHHbIMU Mapamerpamu. [lonbie BomHOBOABL. KoakcuaibHbIe,
OJIHONIPOBOJIHBIE W JURJIEKTPUUECKHE JHMHUM mnepenadu. llomockoBble nMHUM — Tepenaymu.
Pe3onaropsl.

B pe3yabTare usydeHusi AUCHUIIMHBI CTYAEHT I0JIKEH |

3HAThb: OCHOBBI TECOpUHn SJICKTPOMAarauTHOIr O I10J14, OCHOBHBIC XaAPaKTCPUCTHKHU
HaIpaBJIsieMbIX 3JIEKTPOMArHUTHBIX BOJH, OCHOBBI Teopuu siekrpuueckux CBY neneit u nuHUit
Nepeaul C YYemoM COBPEMEHHbIX MEHOeHYUU pa3eumus 21eKMpOHUKU, USMEPUMENbHOU U
BLIYUCTUMENLHOU MEXHUK |

YMETDb OCYHICCTBIIATH C60p U aHAJIM3 UCXOJHBIX JAaHHBIX IJId pacdy€Ta U MPOCKTUPOBAHUA
nuHui nepenaun CBY, BBINOMHATH pacyeT U MPOEKTUPOBAHKME JIMHUN NEpeaadd JUisl JEKTPOHHBIX
cpeactB CBY B COOTBETCTBUU C TEXHUYECKUM 3aJJaHUEM HA OCHOBE CPeOCM8 GblUUCIUMENbHOLL
MEXHUKU U UHDOPMAYUOHHBIX MEXHONO2ULL,
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BJaJeTh: HaBbIKaMU paOOTHI MO HCCIEIOBAHHUIO CTPYKTYpPbI 3JIEKTPOMAarHUTHOTO IOJ,
IIPOBEJCHUIO PAcueTOB OCHOBHBIX XapaKTEpUCTHK JMHUM mnepegaun u TpakroB CBY ¢
UCNONb308AHUEM CPEOCME  COBPEMEHHOU BbIYUCTUMENbHOU MEeXHUKU U  UHGOPMAYUOHHBIX
MeXHON02U.

OO0OBbeM TUCHUILTMHBI U BUABI yueOHOH paboT

OO0m1as TpyA0EMKOCTb AUCIUIUIMHBI COCTaBISET 5 32QYETHBIX €IUHUILI.

Bun yue6HO# paboTh Beero 4acos geMG)CTpBI
AyauTopHbIe 3aHATHS (BCEro) 88

B tom uncne: - - - - -

Jlexmmn 18 18
Jlabopatopusie paboTts! (JIP) 8 8
IIpaxrraeckne 3ansaTus (I13) 36 36
Cemunaps! (C) - -

Komnoksuywms (K) - -
Kypcogoii npoekt/(padboTa) (aynuTopHas Harpy3ka) - -
Jlpyeue 6udvi ayoumopHotl pabomuol - -
CamocTosiTeJIbHAsI pa6oTa (Bcero) 56 56
B ToMm uucne: - - - - -
Kypcogoii npoekt (pabota) (camocTosTeapHast paboTa) - -
PacuetHo-rpaduueckue paboThl - -
Pedepar - -
Jlpyeue 6udbl camocmosmenbHol pabomol

By npoMexxyTo4yHO# aTTecTalyu (9K3aMeH) 36 36
O011ast TPYA0EMKOCTh Yac 180 180
3auetnple Enuannel TpynoeMkocTH 5 5

1. Conep:xaHue TUCUMILIAHBI

a. Pa3genanbl JMCHMILUIMH M BUJBI 3aHATHH

Ne | HaumeHnoBaHue pasnena Jlexuu | JIaG. ITpaktn | CPC | Becero | @opmup
n/ | TUCHUTUTAHBI u, parsl, yeckue | , 4acoB | yeMble
I Jac., qac., 3aHATHS, | yac. | (Oe3 KOMIIETE
Jac., 9K3aMe | HIUH
CPC, | CPC, CPC, Ha) (ITIK)
qac qac qac
1. | Beenenue 1 - 3 OIIK-7
2 - 2
2. | DJIeKTPOMATrHUTHOE 2 2 6 22 | ONK-7
noJje. OcHoBHbBIC
INOJIOZKCHUSA TECOPHUH 4 > 3 12
AJIEKTPpOMarueTuima.
YpaBHeHus MakcaeJuia.
JHeprus
3J1eKTPOMATHUTHOIO MOJIS.
3. Ilaockue 2 - 6 - 17 | ONK-7
IJICKTPOMAIrHUTHBIC
6 - 3 9
BOJIHBI.
MoHoxpoMaTH4yecKue
OJIHA.
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I'panuna pasaeia cpen.
I'panuyHbIe ycj10BUS
JJIS1 3JIEKTPOMATHUTHOT O
MOJIA.

DJIeKTPOMATHUTHBIE
BOJIHBI B CpeJax ¢
YaCTOTHOM JUCIIEPCHEI.
Pacnpocrpanenue
3JIEKTPOMATrHUTHBIX
BOJIH B AHU30TPOINHOM
(rupoTponHoii) cpene.

16

27

OIIK-7

Ilagenune IJIOCKHUX
3JIEKTPOMATHUTHBIX BOJIH HA

rpaHUIly pa3jesia IByX cpei.

11

19

OIIK-7

OcHOBBI TeOpUHN
HANPAaBJIsieMbIX
3JIEKTPOMAarHUTHBIX
BOJIH JIMHMHU NepeJaYm.
IIpsiMOyroJibHbIN
MeTAJUTHYeCKUI
BOJIHOBO/I.
Hununapuyeckue
BOJIHBI. Kpyriiblit
MeTAJJINYeCKUM
BOJIHOBO/IL.
BoJsiHOBOABI ¢ BOJTHAMM
Tuna T.
3aTryxaHue BOJIH B
MOJIBIX METAJIMYECKHUX
BOJIHOBOJAX

16

28

OIIK-7

KousedaTenbHbie
cucrembl CBY.
O0bemMHbBIC PE30HATOPHI.
CoryiacoBanue Harpy3Ku
C JIMHHMEH nmepeJavu.
Y3as1 u getaan CBY
TPAaKTA.
YcerpoiictBa CBY ¢
HAMarHU4eHHbIMH

eppurom.

16

28

OIIK-7

Bcero
Bcero (CPC 6e3 3x3ameHa)

18
44

36
18

62
82

144
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b. Conep:xaHue pa3iesioB THCHHIIHHBI (110 JEKIUIM)

®opmup
Ne | HaumeHoBaHue Tpynoemk | yemie
w/n | pasnenos Coneprxkanue pas3iesioB OCTh KOMIIETE
(dac.) HIIUH
(11K)
1. | Beenenue MecTo 3JIeKTpOMarHeTu3Ma B 1 OIIK-7
COBPEMEHHOM (PU3MUECKON KapTHUHE
mupa. OcobenHnoctu auarna3zona CBY.
Texnuka CBY u ee npuMeHeHUE.
DJeMeHThl BEeKTOpHOH anredpsl u BekTopHOro | CPC - 2
aHaJIu3a.
2. | DaekTpomar DJIEKTPOMAarHuTHOE MOJIE U €ro 4 OIIK-7
HUTHOE I0JIe. | MaTeMaThdyeckue Mojeiu. [ImoTHoCT
OcHoBHbBIE TOKa MPOBOJIMMOCTH.
MOJI0KEHUST Huddepennuanbaas hopma 3aKkoHa
TEeOpHUH Oma. 3aK0H coxXpaHeHus 3apsaa. 3aKOH
3JIEKTPOMArH l"aycca. 3akoH HEpa3pBIBHOCTH
eTu3Ma. MarHUTHBIX CUJIOBBIX JIMHUM. 3aKOH
YpapHeHus MOJIHOTO TOKa. Tok cMemeHus. 3aKoH
Maxkcaeina. AIEKTPOMATrHUTHON MHIYKIIHH.
?;?JJ:MMHH MarepranbHble ypaBHEHHS
THOI'O OUISL. 3JICKTPOMArHUuTHOTO TTOJIA.
[Tonsipr3alinOHHBIE U CTOPOHHUE TOKH.
CBoaka ypaBHeHH MakcBeia.
YpaBHenuss MakcBesuia 11t
FapMOHUYECKUX
Kosebanuii. MoHOXpOMaTHYECKHE
11oJi1. KOMIIEKCHBIE aMIUTATY b TIOJIEH.
KomrinekcHas gusnektpudeckas
MIPOHULIAEMOCTb. YTOJI
JIADJICKTPUUECKUX TTOTEPb.
Oueprerudeckue  cootHomenuss B | CPC -4
3NEKTpOMarHuTHOM mosie. Bekrop IloiTuHra.
MaruutHbiii TOK. [IpHHIIMIT TIEpecTaHOBOYHOM
JBolicTBeHHOCTH. Jlemma JlopeHna.
3. Ilockue [TonATHE BOTHOBOIO MpoliEcca. 2
3JIEKTPOMATrH [TIpomoJibHBIE W TTOTIEPEYHBIEC BOJIHBI. OMK-7
UTHbIE [lmockue BOJIHBI M KX XapaKTEPUCTUKH.
BOJIHBI. 3aTyxaHue BOJIH B MaT€pUAIbHbBIX
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Monoxpomar
HYecKue

moJId.
I'panunna
pasjena cpen.
I'pannunbie
YCJIOBHA 1A
3J1eKTPOMATHH
THOTO MOJISL..

cpenax. Koapdumuent
pacnpocTpaHeHusi. BoJIHOBO# xapakTep
MIEPEMEHHOTO JIEKTPOMArHUTHOTO TOJISI.
Ypasuenue [ 'enpmronsua. [lonstue
XapaKTEPUCTUUECKOTO CONMPOTUBIICHUS.
[110THOCTH ITOTOKA MOIITHOCTH B
IIJIOCKOM AJIEKTPOMAarHUTHOM BOJIHE.
Hexoropsie yactubie ciyyaun. [Lnockue
BOJIHBI C 3JUTUIITHYECKON MOJISIPU3ALUCH.
['pannunbIe ycmoBUs 115
HOPMAJIBHBIX COCTABJIAIOIIUX BEKTOPOB
MarHUTHOTO TTOJIS.

I'pannunbie ycnoBus s HopMmanbHBIX | CPC -6
COCTAaBJIAIOIIUX BEKTOPOB JBJICKTPOMAIrHUTHOI'O
I10JI4. rpaHI/I‘lHBIe yCioBUA OJid KaCaTCJIbHBIX
COCTaBAIOIIUX BCKTOPOB MArHUTHOTO IIOJIA.
rpaHI/I‘lHHe yCJIoBuA I KACATCJIbHBIX CO-
CTaBJIAIOIINX BCKTOPOB SJICKTPUUICCKOI'O ITOJIA.
Il1ockue Bousnpl B mpoBosiiiei cpee. 3 | OIK-7
JIEKTPOMATH [L1azma u ee 3IEeKTPOIMHAMUYECKHUE
UTHBIE napameTpsl. Pactipocrpanenue
BOJIHBI. AJIEKTPOMArHUTHBIX BOJIH B
MonoxpoMaT | 0OECCTOJIKHOBUTEIIBHOM I1a3Me. YUer
HYEeCKUe BJIMSIHUS CTOJIKHOBEHHUM B ILIa3ME.
MOJIA. PacnipocTtpanenue nmMmnynbscoB B cpeax
I'pannna C 4YaCTOTHOM (pa30BOM CKOPOCTH.
pasiena  cpex. [ToHATHE TPYNIIOBOM CKOPOCTH.
panminpe DJIEKTPOMArHUTHBIE BOJIHBI B
yciaoBus IJIA
>MeKTPOMATHN CBEPXITPOBOJHUKAX.
THOT'® IOJISL. DU3NUECKUN MEXaHU3M
aHM30Tponuu (peppuToB. YpaBHECHHUE
JBUKEHUS] HAMarHW4e€HHOCTH. TeH30p
MarHUTHOM MPOHMUITAEMOCTH
HaMarHWYEeHHOTO deppuTa. Y paBHECHHE
MakcBena B THpOTPOITHOM CpeJie.
[Tonepeunoe pacrpocTpaHeHue JJIeK- CPC-8
TPOMAarHuTHBIX BOJIH B HaMaroHm4y€HHOM
q)eppI/ITe. HpO)IOJ'II)HOG PacIpoCTpaHCHUE
QJICKTPOMAIrHUTHBIX BOJIH B HAMAaromn4€¢HHOM
dbeppure.
IMagenue HopmansHoe nageHne miocKoi 2
ILIOCKHX 3JIEKTPOMArHUTHOM BOJIHBI HA UACAIBHO OIIK-7
3JIEKTPOMATrHHU

THBIX BOJH Ha

MPOBOJIAIIYIO TIIOCKOCTh. HopMmanbsHOE
MAJCHNUE TUIOCKOMW YJIEKTPOMArHUTHOU
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rpaHuIy

BOJIHBEI HA JUIJICKTPHUUCCKOC

pasiena - AByX noaynpocTtpancTBo. HopmanbHoe
cper MaJICHUE TUIOCKOM AJIEKTPOMArHuTHOU
BOJIHBI HA INDJIEKTPUUECKUU CIIOU
KOHEYHOM ToamuHbl. K Bompocy o
CO3JIaHUH HEOTPAXKAIOIIUX CPE.
[Tagenne MIOCKOM 3JIEKTPOMArHuTHON
BOJIHBI HA INDJIEKTPUYECKOE
MOJYIIPOCTPAHCTBO MO TPOU3BOJIBHBIM
YTJIOM
VYron bprocrepa. Heognoponusie minockue | CPC -8
BOJIHBL. [IpuOIKeHHBIE TPAaHUYHBIC YCIOBHUS
JleonToBHua.
OCHOBBI [TageHne mI0CKOM BOJIHEI C 4 | OIIK-7
TEOpHUH MapaJIICTbHON MOJISIpU3alen Ha
HalnpasJjsieM UJICAUTBHO TPOBOJSAIIYIO MIIOCKOCTb.
BIX [TageHne mI0OCKOM BOJIHEI C
3JIEKTPOMArH | NEPIEHIUKYJSIPHOU MOISpU3alMEN Ha
UTHBIX BOJIH UJICAJIBHO MIPOBOISALIYIO INIOCKOCTb.
JIMHUHA CrpykTypa 31eKTpOMarHuTHOro noJis E-
nepenaaym. u H - BonH. Xapakrepuctuku
IpsaMoyroan | 35eKkTpoMarHuTHOro nosist E- u H- BosiH.
HBIH CBsi3b MEXK Iy NPOJOJIBHBIMU U
MeTALJINYECK IIOIIEPEYHBIMU COCTABIISAIOIIUMHU
Ui BEKTOPOB I10JIs HAIIPaBJIIEMBIX BOJIH.
BOJIHOBO/I. IToctanoska 3agaun. BosgHbI THIA
Muaunapuue E B npsiMOyTroJIbHOM BOJIHOBOJE.
CKHeE BOJIHBI. Kputnueckas ajiviHa BOJHBL.
Kpyrabii JucniepcuoOHHAs1 XapaKTEPUCTUKA
MeTaJ1JIn4decK BoJIHOBOa. Boixe! Tnnia H B
uii MPSMOYTOJILHOM BOJHOBO/IE.
BOJIHOBO/I. XapakTepUCTUUECKOE COMPOTUBIICHUE
BoanoBoasbl ¢ BOJIHOBOAA. OCHOBBI TPUMEHEHHS
BOJIHAMH MPSMOYTOJIbHBIX BOJIHOBOJIOB.
Tuna T. ITocTtanoBka 3amaun. Bosael Tina E
3aTyxanue B KpyIJI0M BOJIHOBOJ€. BosiHbl Thna H B
BOJH B HOJBIX KpYTJ0M BOJIHOBOJi€. OCHOBBI
MeETaJdJInN4YeCKHN

X BOJTHOBOJAX

MIPUMEHEHHUS KPYTJIBIX BOJTHOBOJIOB.
HexoTopeie 001111e cBOMCTBA BOJIH
tumna T. KoakcuaapHBIIT BOJTHOBO/I.
[IpuMeHeHne KOaKCHUaTbHBIX
BOJIHOBOJOB B TeXHUKE. [10J10CKOBEIE
BOJTHOBOABI. OTpe3ok BogHOBOAa C T -
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BOJIHOM KaK YCTBIPCXITOJIOCHHUK.

W cToYHMKY TTOTEPh B BOJHOBO/IAX. CPC-38
KoaddunmenT 3aryxanus BOJIH B
BOJIHOBO1e. OO11Iee BRIpaKEHUE IS
ko3 dunreHTa 3aryxanus. AHaIu3
HEKOTOPBIX YACTHBIX CITy4YacB.

7. | KonedarenabH OBOJIOLHS 3JEKTPOMArHUTHBIX 4 | OIIK-7
ble CHCTeMBbI KOJIe0aTEeNbHBIX CUCTEM MPHU
CBU. MOBBIIIEHUH Pa00YEl YaCTOTHI.
O6bemublie | [IpsAMOYyronbHBIM 0OBEMHBINA PE3OHATOP.
PE30HATOPBI. OOmas 3a7a4a 0 COOCTBEHHBIX

CornacoBaHn KOJICOaHUSAX B IPSIMOYTOJIBHOM

ue Harpy3ku | o0beMHOM pe3oHarope. Knaccudukanus

¢ JIMUHUEH TUTOB KoJjebanuil. Kpyribiit o0beMHbIN
nepeaavm. pe3onatop. Hekoropsie criocoOsl
Y3ibl BO30YKJICHUSI U BKIIOYEHUSI 00 bEMHBIX
neraau CBU | pe3onatopoB. JJoOpOTHOCTH 00BEMHBIX
TPAKTA. pe3oHaTopoB. HekoTopelie Apyrue TUIIbI
YcrpoiicTea 00BEMHBIX PE30HATOPOB.
CBY c

[IpyHIMT cOoracoBaHMs HArPy3KHU C
31”‘;:;’;::;’;‘" JIMHKEH nepegadn. Y3K0moloCHOe
corsacoBanue. llnpokononocHoe
COTJIACOBAHUE AKTUBHBIX
conpoTtuieHuil. YacToTHble QUITBTPHI
CBU.
BoJyIHOBOIHBIE KOHCTPYKTUBHBIE
aneMeHThI. [loromaromye OKOHEYHbIE
Harpy3kHu. /[ByxIieqHsie y3ibl.
Arttentoaropsl. DazoBpamiaTeny.
OunbTpsI 171 OAABICHUS TUIIOB BOJIH.
[Tonsapuszaropsl. [lepexoapl ¢ ogHOTO
BOJIHOBOJIA Ha APYrou. TpexIuieuHbie
y37bl. T- 00pa3Hbie coeqMHEHUSI
IPSAMOYTOJIBHBIX BOJTHOBOJIOB.
[Monspuzanmonusiii GuibTp. MocThl U
HaIlpaBJICHHbIE OTBETBUTE JIU.
Bubl HeB3aMMHBIX yCTPOMCTB
CBY ¢ namaran4eHHbIM (heppuTOM.

HeB3aumuble ycrpoiictBa. Ilpumenenne | CPC -8
HEB3aUMHBIX (beppuTOBBIX YCTPOMCTB.
VYcerpoiicTBa Ha MOBEPXHOCTHBIX aKyCTHUYECKHUX
BoNHaX. OYHKIMOHAIBHBIE YCTPOWMCTBA Ha

CornacoeaHa Ha noptane Ne 7279



MarguTo-CTaTUCTUYCCKUX BOJIHAX.

UTOTrO 18
HNUTOI'O (6e3 hx3ameHa) CPC-44

5.3. Pa3zaesibl AUCHMIIMHBI 1 MEKIMCUUILIHHAPHBIE CBS3H ¢ 00eCneYnBaIOIIUMHU
(mpeabIAyIUMHK) U 00ecniedyuBaeMbIMH (IOCTETYIOIMMHU) TUCHUNIIMHAMEA

Ne Haumenosanue Ne Ne paznenoB JaHHOW TUCIUTIIMHBI U3 Ta0J.5.1, ms
n/n o0ecTIeYnBarOIINX KOTOPBIX HEOOXOIMMO U3yYeHHE 00ECTIEYMBAIOIINX
(mpenpIaymux) u (mpenpIaymMx) U 00eceunBacMbIX (TIOCISTYIOIITNX )
o0ecreunBaeMbIX JUCTIUTLUTAH
(TTOCeTyFOIINX ) 1| 2 3 4 5 6 7 8
JVCTIVITLTAH
IIpenmecTByomme TUCIUNIHHBI
L MaremaTuka * * * *
b1.b. 14
2 | ®u3uka + + + +
b1.b. 13
Iocsexyomme TUCHUNIHHBI
1. | Pagmorexunyeckue + +
CHCTEMbI
b1.5.]1B.7.1
2 | CAIIP u TexHoJiorust + +
CBY ycrpoiicTB
b1.5.]1B. 7.2

5.4. CooTBercTBHE KOMIIETEHIUI, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILINHBI, 1 BU10B

3aHATHH
Ilepeuenn @OpMBI KOHTPOJIS IO BCEM BHJIaM
KOMIIETEHLIN I 3aHATUI
J. | JIa6 | Ilp. | CPC
OIIK-7 + + + Ormpoc Ha JeKIHH, OTYET 110 jJabd.padore,
OTYET MO MPAKTUYECKOM paboTe
OIIK-7 + + Otuer no npaxt.pad., KOHCIEKT
CaMOIIOJArOTOBKH
OIIK-7 + + + + TecT Ha NTEeKIUHU, YCTHBIA OTBET HA
MPAKTUYECKOM 3aHSATUHU, TPOBEPKA
JIOMAIIHETO
3a/1aHUs

JI — nexuus, [Ip — npakTHueckue U ceMuHapckue 3ausaTus, JIab — maboparopusie padotsl, KP/KIT —
KypcoBasi pabota/mpoext, CPC — camocTosiTenpHas paboTa CTyJeHTa
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2. MeToabl 1 ¢GopMbI OPraHU3aluu 00y4eHus
TexH0J10rMM NHTEPAKTHBHOI0 00Y4YeHMsI IPU Pa3HbIX (hopMax 3aHATHII B Yacax

®opmbI
MeTtoanl

Jleku
U (dac)

IIpakTnyeckne/
ceMHHapCKue
3aHsaTHs (4ac)

JlabopaTopHbI
e 3aHATHUSA
(1ac)

Bcero

PaboTa B manbIx rpymnmax, pabora B
KOMaH/1e

4

3

TecToBbIE OIIPOCHI HA JIEKLUSAX, HA
NPAaKTUYECKUX U Ja00paTOPHBIX
3aHATUAX

MosroBas aTaka, MO3roBOM TYpM

HNT0ro HHTEpaKTHBHBIX 3aAHATHH

20

3. JlaGopaTopHblii npakTuKyMm [12.3.1]

Ne
/1

Ne paznena

JUCIHHUITIIMHBI U3

Tabu. 5.1

HanmenoBanue 1ab0opaTopHBIX padboT

Tpyno-
€MKOCTh
(dac.)

Kowmrre-
TEHIUH
OK, IIK,
IICK

2

Uccnenosanue ABYyXMOIIOCHUKOB Ha
CBU. 13mepenne BXOIHOTO
CONPOTUBJICHUS C TOMOIIBIO

W3MEpUTENBHOM TMHUU. OnpeneneHue
KOMILIEKCHOT'O CONPOTUBIICHUS HATPY3KHU
10 PACIpPeICIICHUIO MOJISI B IUHUM.

2

OIIK-7

N3mepeHune napaMmeTpoB
yeThIpexnoatocHukoB Ha CBY. [1apameTtpbl
YETBHIPEXIIOIIOCHUKOB. M€ETO/T OTHOILICHUS
MorrHocTel. OcnabieHne aTTeHI0ATOPOB.
MeTto 3aMeleHus.

OIIK-7

Uccnenoranne napamerpor CBY
pe3onaropos. Pezonaropsl CBY u nx
napaMeTpol. I3mepeHue 7o0OpOTHOCTH 1O
JNIEKpEMEHTY 3aryxaHus. Pezonarop,
BKJIIOUEHHBIN KaK OKOHEUHAsl Harpy3Ka.
MeTton nepegayu. ABTOMaTUH4ECKUNA METO/T
M3MEPEHUS MMAPaMETPOB PE30HATOPA.

OIIK-7

UccnenoBanue nmapaMeTpoB
dbepputoBbix BeHTHIIEH. [TapameTpsl
dbepputoBbIX BeHTHIICH. BeHTnim Ha

addekte peppoMarHUTHOrO pe30HaHCA.
Bentunu Ha s dexTe cMeneHust mossi.
H3mepenue XxapakTepucTuK.

OIIK-7

4. TlpakTuyeckue 3ansTus (cemunapsi) [12.3.2]
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Ne Ne pazgena TemaTrka NpakTHYECKUX 3aHATHI (CEMUHAPOB) Tpyno- Komnerenmuu
/o JUCLUIUIMHBL U3 €MKOCTh OIIK-7
Tabm. 5.1 (uac.)

1 2 OCHOBBI TEOPHH YJIEKTPHYECTBA 6 OIIK-7

2 3 YpaBaenusi MakcBesia 6 OIIK-7

3. 4 CraTnyeckue M 3JIeKTPOMarHUTHbIE 110JIA 6 OIIK-7/

4 5 OTpakeHHe U MpeJTOMIIEHHE MJI0CKHX 6 OIIK-7

3JIEKTPOMATHUTHBIX BOJIH
5, 6 BosiHOBOABI 6 OIIK-7
6, 7 Pe3onaTopbI 6 OIIK-7
5.CamocrosiTesibHasi padoTa

No | HaumeHnoBaHue pazzena Jlexmm | JIao. [Ipaktu | Tpyno | Komne- | Kontpois

n/ | AMCUUIUIAHBI U, 4ac. | paboT | 4YeCKHMe | €MKOC | TeHIMsS | BBIIIOJIHEHHU

b bl, 3aHATHUSA, | Tb, OIIK-7 | s paboThI

gac. Jac, gac. (Ompoc, Tect,
JIOM.3a/laHue, U
T.I)
1. | 1. Beenenue. 2 - - OIIK-7 Omnpoc Ha
2 JIeKITUN

2. |2, DJEeKTPOMAarHUTHOE OIIK-7 | Omupoc Ha
TOJIE. OCHOBHBIE 4 5 3 12 JICKLIMH,
MOJIOKEHUSA TEOpHUHU oTHET 1O

nab.pabore,
QJICKTPOMAarHeTu3mMa. OTYET 1O
YpaBHeHU Makcsena. MpaKTHYECK
OHeprusi  3NEKTPOMATHUTHOIO oif pabore
TOJISL.

3. 3. Iimockue OIIK-7 Omnpoc Ha

3JIEKTPOMArHUTHBIE BOJIHBI. 4 } 3 6 JICKIny,
OTYET IO
MOHOXpOMaTUYECKUE TTOJIS.
nab.pabote
I'panuua pasznena cpen.
['panuuHbIE YCIOBUS AJIs
AIIEKTPOMATHUTHOTO TOJISL.

4. | 4. DJEeKTPOMAarHUTHBIC OIIK-7 | Ompoc Ha
BOJTHEI B cpenax C 8 5 3 16 JeKIuny,
YaCTOTHO JUCTIEPCHEA. OTHeT 1o
p nab. padore,

ACITPpOCTPAHCHHC OTYET IO
DJICKTPOMAarHUTHBIX BOJIH B IIPAKTHYECK
AHU30TPOITHOM oit pabote
(TUpOTPOMHOI) cpeie.
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5. | 5 [1agenne miockux Ompoc Ha
ANEKTPOMATHUTHBIX BOJIH HA OIIK-7/ | nexuuu,
TpaHMILy pa3jiena IByX CpPe]l. 8 - 3 11 OTYeT IO

PaKTUYCCK
ol pabote

6. | 6. OcHOBBI TEOPUHU OIIK-7
HaIpaBJISIEMbIX Onpoc Ha
QJICKTPOMAIrHUTHBIX BOJIH 8 5 3 16 giﬁlelfll/i’o
JIMHUU IICPCaAavIn. 71a6. pa60Te,
[IpsiMOyTrONbHBIN OTYeT IO
MeETaNINYEeCKUU BOJIHOBO/. IPAKTUYCCK
[HuinHApUYECKUE  BOJIHBI. oii pabote
Kpyrnelii  MeTamndecKkui
BOJIHOBO/I.

BonmHoBoasl ¢ BoJIHaMM
tina T.

3aTyxaHH€ BOJH B IOJIBIX
METAJUTAYECKUX
BOJIHOBOAAX

7.1 7. Konebarenbubie OIIK-7 | Onpoc Ha
cuctrembl CBY. OGbeMHbIC 8 5 3 16 JICKINH,
PE30HATOPBI. OTAeT 1o
CoryiacoBaHue Harpy3ku ¢ 1a6. padore,

- OTYET 110
JIMHUCH IICPCaadu. HPAKTHYECK
V3net u  geramu CBY oii pabore
TpakKTa.

YcrpoiicTtBa CBY c
HaMarHuH4€HHbIMU
bepputom.
44 20 18 82
Bcero
IToaroroBka u ciada sK3ameHa 36 OIIK-7 | OueHka Ha
9K3aMeHe
6.IlpuMepHasi TeMaTHKAa KYPCOBBIX MPOEKTOB.
KypcoBoii mpoekT He MpeTycMOTPEH.
7.PeiiTHHTOBAasI cUCTEMA JIJIsl OIIEeHKH YCIIeBA€MOCTH CTY/€HTOB
Tabauuma 11.1 bainbHble ONEHKM I JJIEMEHTOB KOHTPOJSL B CEIbMOM  CEMECTpE,
3aKaHYMBAIOIIAMCS 9K3aMECHOM.
MakcumanbHbIH Y P— MaxkcumanbHbIH
DneMeHTHl y4eOHOU IeSTeIIEHOCTH Gamr na 1-yio KT Oarut 3a mepuoj Garn 3a nepro Beero 3a
C Hayaia Mexay 2KT u Ha ceMecTp
ceMeCTpa MEXIY IKT n 2KT KOHCI] CEMECTpPa
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ITocemenue 3anstuit 3 3 3 9
TecToBBIif KOHTPOJIb 4 4 4 12
KoHnTponbHbIe paboThI Ha 6 7 9 99
NOPAKTHYCCKUX 3aHITHSIX

JlaGopaTopHble pabOTHI 5 5 5 15
KoMnoHeHT cBOeBpEeMEHHOCTHU 4 4 4 12
HToro MakcuMyM 3a NepHOA: 22 23 25 70
Crnava sk3aMeHa (MakCUMyM) 30
Hapacraomum utorom 22 45 70 100

Ta6auna 11.2 [lepecueT 6aU10B B OLIEHKH 332 KOHTPOJIbHBIE TOUKH

bajuibl Ha 1aTy KOHTPOJILHON TOYKH Ouenka
> 90 % ot MakcuManbHON cyMMBbI 6autoB Ha aaty KT 5)
Ot 70% no 89% ot makcuMabHOM cymMMbI O6aiioB Ha naty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbI OayutoB Ha gaty KT 3
< 60 % ot MakcuMasbHOU cymMMbl 6ayu1oB Ha aaty KT 2

Tab6auua 11.3 — [lepecuer cymmbl 6aJUIOB B TPAIMITMOHHYIO U MEXKITYHAPOTHYIO OLIEHKY
Hrorosas cymma 0a,1J10B,

Ouenka (I'OC) YUYMTHIBACT YCHEUIHO CAAHHBIN Ouenka (ECTS)
IK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (0TIHYHO)
85-89 B (o4enp xoporio)
4 (xopomo) 75-84 C (xoporio)
(3auTeHO) 20-74
3 (yIOBJIETBOPUTEIHHO) 65 — 69 D (ynosersopurensHo)
(3auTeHo) 60 - 64 E (mocpencTBeHHo)

2 (HeyIOBIIETBOPUTEIIHHO),
(He 3auTeHO)

Hwuzxe 60 0ai10B

F (neynoBneTBopUTenbHO)

12 YyebHo-MeToANYecKOe U HHPOPMAIIMOHHOE 00eciedeHue TUCIUTIMHBI:
12.1 OcHoBHas nuTepaTypa
1. ®anpkoBckuii O.U. Texuuueckas snexrpoannamuka. Kype nekmuit M.: Jlans, 2009, 432 c.
OBC «Jlanb». loctynHo ¢ IP-agpecos TYCVYPa,
http://www.lanbook.com/books/element.php?pll_cid=55&pl1_id=403
2. OCHOBBI EKTPOJMUHAMUKH U pacpOCTpaHEeHUe pauoBOiIH. YacTh 1. DneKTpoMarHuTHbIE
noJtst 1 BostHbL: Kypc nekmmii/ [loctak A.C. — 2012. 143 ¢. D1IeKTpOHHBINA pecype
edu.tusur.ru/training/publications/1223
3. Awnrensnsl u ycrpoiictBa CBY. Yacts 1.YcerpoiictBa CBU: Yueonoe nmocobue / llocrak A.C.
—2012. 124 ¢. DnexTpoHHBIN pecypc
edu.tusur.ru/training/publications/1219
12.2 JlononHuTENbHAS IUTEPATYpa
1. Tlerpos b.M. DnekTpoarHaMHUKa U paclipoCTpaHeHHUE paaroBoiH. — M.: ['opsiyas nuHus —
Tenexom, 2007. — 558 ¢. Beero 100. CH 31 (1). AHJI (8). CU 35 (1). AYJI(85).
2. IIumenos FO.B., Boneman B.U., MypaBuoB A.Jl. Texuuueckas JIeKTpoAnHaAMUKa. - M.:
Panuo u cBs3b. 2002. — 536 c. Beero 23. CU 31 (1). AHJI (1). CY 35 (1). AVJI(17).
3. TI'pymunckas I'.Il. PactipocTpanenne paaroBoiH. — M.: - Beicmas mkoina, 1975 -279 c.
Bceero 3. CH 31 (1). AHJI (2).
12.3 Y4eOHO-MeTOIYeCKUE TIOCOOHS U TPOrPaMMHOE 00eCTICUCHIE
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http://www.lanbook.com/books/element.php?pl1_cid=55&pl1_id=403

1. Texuuueckas aneKkTpoanHaMuka. OCHOBBI JIEKTPOIMHAMUKY U PACIIPOCTPAHEHUE
paauoBosiH. AHTeHHBI B ycTporictBa CBY: JlabopaTtophsriit npakTukym / Kosnos B.T'.,
Koporonos B.C., lloctak A.C. —2012. 137 c. DneKTpOHHBIN pecypc
edu.tusur.ru/training/publications/1319

2. Texumueckas anekTpoauHamuka: YueOnbii npaktukyM/ [llocrak A.C., Kosmos B.I'.,
Koporogos B.C. —2012. 159 c. DnexTpoHHBIN pecypc
edu.tusur.ru/training/publications/1320

3. Texuudeckas 3JeKTpoAMHAMHKA: MeToIu4ecKoe mocodue mo caMoCcTosSTeNbHON paboTe
crynentoB / [lloctak A.C..— 2012. 17 ¢. DneKTpOHHBIN pecypc
edu.tusur.ru/training/publications/1649

12.4 Ba3bl faHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE  MOUCKOBbIE CHCTEMBI
1. Tlakersr npukiagaeix mporpamm Microsoft Office 7.0, MathCAD - 13.0, 14.0

13. MarepuajJibHO-TeXHHYECKOE oOecriedeHne IUCIUIINHbI:
naHopamusble u3meputesnn KCBH u ocnabnenus tuna P-2 co cmennbimu 0inoxkamu Ne 3 (3,2
—5,6ITm), Ne4 (5.6 —8,3TT), N5 (8,15 -12.05 I'T);
reHepaTop CUTHAJIOB BbICOKOYACTOTHBIN (4,5 — 5.6 I'T'w);
u3MeputenbHbie Tuaun — P1-36, P1 3;
HAaIpaBJICHHBIC IETEKTOPBI KoakcuanbHbie - (3,2 — 5, 6) [T, (4,0 — 12, 05) [T
KOMIUIEKT PyIIOPHBIX aHTEHH;
(beppuToBbie BeHTHIIN BOsHOBOHBIE (5,5 — 8,3) I'T'1, koakcuanbhbie (2 —4 ;1,5 —3) I'T;
KOMIUIEKT BOJHOBOJIHBIX U KOAKCHUAIBbHBIX HArpy30kK;
aTTEHI0ATOPbI, IEPEXO/Ibl PA3bEMBI U JIp. TacCUBHBIE ycTpoiicTBa CBY.

8. MeTtonnyeckne peKOMEHAANMH 110 OPTAHU3ANUH H3YYeHUs TUCHUTIIHHBI

13.1 B mpenojaBaHuM HUCHONB3YIOTCS ydeOHHKH [1-3] M3 CliMCKa OCHOBHOM JIMTEPATYPHI.
YueOHUKH cofiepKaT HEeOOXOIUMBII MaTepral JJIsl CAMOCTOSITEIbHON paOOTBHI.

13.2. JIns BenmeHUs TPAKTHUSCKUX 3aHITHA HCIONB3YeTCsl COOPHHUK 3aJad 10 Kypcy
“TexHuyeckast anekTpoanHamuka”, aBTopsl Kosnos B.I'., Koporomos B.C., Illocrak A.C (12.3.1).

B cOopHuKke 3amay mpUBEICHBI KpPAaTKHE TEOPETUYECKHE CBEACHUS IO TeMaM, MaroTCs
IOpUMEpbI PeLIeHus 3a/ay, NMPUBEIEHBI 3a/laun JUIsl caMOCTosTeNbHOro pemeHus. COOpHUK 3aqay
TaKXKe COJIEPIKUT IO KKIOH TeMe TeCTHI ISl IPOBEPKU 3HAHHIA CTYACHTOB.

Jlns BeneHUst 1abOpaTOpPHBIX paboT ucnosbdyercs “JlabopaTopHbI MPaKTUKYyM™, aBTOPEI
Kosnos B.I'., Koporogos B.C., Illocrak A.C. (12.3.2). Ilepen mpoBencHueM J1labopaToOpHOM
paboThl CTYAEHTHI JOJDKHBI TMOJYYUTh 3a4eT MO TEOPETHMYECKOW YacTH, 3aTeM IPHUCTYNUTh K
BBIIIOJIHEHUIO ~ caMoii  paboTel. HeoOxomumble MaTepuainbl  COIEpKaTcs B yKa3aHHOM
“JlabopaTopHOM IpaKTUKyMe .

CamocrosiTenbHas paboTa CTyI€HTOB M KOHTPOJb 3a €€ BBIIOJIHEHHEM periaMeHTHPYeTCs
METOAMYECKUMH YKa3zaHUsMH “Meronndeckoe mocodue Mo caMOCTOSATENIbHOM paboTe cTyneHTOB”
(13.3.3)/.

13.3 [IpeoOpazoBanue cymMmMbl 0aIOB B TPATUITMOHHYIO OLIEHKY MPOUCXOIUT
OJIMH pa3 B KOHIIC IATOI0 CEMECTpPa TOJILKO IIOCIIE MMOABEACHUS NTOTOB U3Yy4YCHHUS

JUCLUILUIAHBL, T.€. IOCJI€ YCIEITHON C/Ia4M K3aMEHa.

13.4 Tlo mucruIuIMHE TPEIYCMOTPEH dK3aMEH B CEIbMOM CEMECTpe, MPOBeIeHHE KOTOPOTO
saBisieTcst 00s3aTenbHBIM. [Ipu 3TOM GanbHas oreHka B cootHomeHuun 70/30 pacnipenensercs Ha JABe
COCTaBIISIIOIIUE: CEMECTPOBYIO M JK3aMEHAlMOHHYIO. 70 0alioB MOXKHO TMONYYUTH 32 TEKYIIYIO
paboty B cemecTpe, a 30 6amIoB — 32 OTBETHI Ha K3aMEHE.

13.5 [ns ctumynupoBaHUS TUTAHOMEPHOCTH PabOTHI CTYAEHTa B CEMECTPE B PACKIAAKY
0aJUTOB MO 3JIEMEHTaM KOHTPOJISI BBEICH KOMIIOHEHT CBOEBPEMEHHOCTH, KOTOPBIA MPUMEHSIETCS
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TOJIBKO JJI CTYJIEHTOB, 0€3 OINMO3JaHHi OTYMUTHIBAIOIIUXCS IO MPEILyCMOTPEHHBIM 3JEMEHTaM
KOHTPOJIA.

13.6 Ha mporskeHMHM Bcero ceMecTpa TeKyllas YCIeBaeMOCTh OILIGHHMBaeTCs B Oaiiax
HapacTarolUM UTOTOM.

13.7 HeszaBucumo oT HaOpaHHOW B CEMECTpe TEKyIIed CYMMBI OajsioB 00s3aTelIbHBIM
YCIIOBHEM Iepej CAaveil sKk3aMeHa M JUIsl MOJIyYeHHs 3a4eTa SIBJISETCS BBIIIOJHEHHE CTYJIEHTOM
HEOOXOIUMBIX MO pabouel MporpaMMe BUIOB 3aHSATHI: BBINOJIHEHHE W 3alUTa PE3yJIbTaTOB
1abopaToOpHBIX PaboT, BEIOJHEHNE KOHTPOJIBHBIX pa0oT, c/1aya TeCTOB.

13.8 DOk3ameHalMOHHAs COCTaBISAIOIIAs OAUIbHOW OLIGHKH BXOJIUT B HTOTOBYIO CYMMY
6aymu1oB. MeToauKa BhICTAaBICHHUS OAJUIOB 32 OTBETHI HA HK3aMeHe — 10 15 6ayuioB 3a KaKAbIid U3 2-X
BOIIPOCOB B OuJieTe.

13.9 HeynosierBopuTenpbHOW  CcHauell  dK3aMeHa  CUUTACTCs  dK3aMEHAI[MOHHAas
coctapstomias menee 10 6amnos. [Ipu HeymoBiaeTBOpHUTENBbHON cnade 3k3ameHa (<10 6amioB) wiu
HESBKE [0 HEYBAXUTEIBHOM MPUYMHE HA OK3aMEH SK3aMEHAlIMOHHAs  COCTaBIISIOIIAs
npupaBHuBaercs Kk Hymo (0). B atom cimydae crymeHt B ycraHoBieHHOM B TYCVYPe mopsinke
00s13aH TepecaaTh SK3aMEH.
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ITpnaoxkenne k padoueii nporpamme

deiepanbHOE rocyIapcTBeHHOE GIO/KETHOE 00pa30BaTEIbHOE YUPEIKAEHHE BBICLIETO
npo(ecCHOHAIBLHOro 00pasoBaHuUs
«TOMCKHWU TOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM YITIPABJIEHUS U
PAJIMODJIEKTPOHUKW» (TYCVP)

—) YTBEPX/IAIO
HpopeKTop 1o y4ebHoii pabore

J/ A4 I1. E. Tposin

« » 7 2016 .-

®OHJ1 OLIEHOYHBIX CPEJICTB I10 YYEBHOU JIUCLIMITJIMHE

Texunueckas 3JIEKTPOAHHAMHKA
YpoBeHb OCHOBHOMH 00pa3oBaTeIbHOM POrpaMMBI OakanaBpuar

Hanpasaenne noaroroskn 11.03. 03 KoncrpyupoBanne u TeXHOJIOTHSI %IeKTPOHHBIX CPEICTB

Ipoduin: IIpoexTHpOBaHHE H TEXHOJIOTHS PA/IHOYIEKTPOHHBIX CPEICTB
KoncrpynpoBanue u TEXHOJIOIHSI HAHOYJIEKTPOHHBIX CPEACTB
TexHo10rus1 3JIEKTPOHHBIX CPE/ICTB

®opma oOyueHus ouHAas

daxynbrer PK® (PanmoxoncTpykTopckuii (akyibTeT)
Kapenpa  KHUIIP KoncrpynpoBanus H npoH3BO/CTBA PaIHOANNIAPATYPbI
Kype 4 Cemectp 7 :

Yuebnblit mian Habopa 201§ roaa v nocieayrommx et

3aver - e npexyeMotpen.  Jlud. 3auer - He npeaycMoTpeH. JK3amen 7 cemecTp

Tomck
2016
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1. ®oHA OLIEHOYHBIX CPEJICTB.

®onp onieHouHbIX cpenctB (POC) aBnseTcs NPUIOKEHUEM K pabodel mporpaMMe AUCHUTUIAHBL
“TexHUYECKas AIEKTPOIMHAMHUKA U MIPEACTABIISIET COOOM COBOKYITHOCTh KOHTPOJILHO-
n3MepuTenbHbIX MaTepuanoB (KMM) (TunoBsie 3anauun (3a1aHus), KOHTPOIbHBIC pa0OTHI, TECTHI U
IIp.) ¥ METO/IOB UX HCIIOJIb30BAHUS, IPETHA3HAYCHHBIX ISl U3MEPEHUS YPOBHS TOCTHKEHUS
CTYACHTOM YCTQHOBJICHHBIX PE3YJIbTaTOB O0OyUCHHUSI.

®OC 1o AUCUMIUIMHE UCIIOIB3YETCS IIPU MPOBEACHUN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTECTalMU CTYICHTOB.

2 Ilepeuens 3axkpenyienuvix 3a OUCYUNIUHOU KOMAEmMeH YU

[lepedeHs 3aKpeIICHHBIX 32 AUCHMUILUIMHON KOMIIETEHIIMM TMpuBeIeH B Tadnuie 1

Taoauna 1
Kon @opmy-HpoBKa Jranbl GOpMHPOBAHUS KOMIIETEHIMHU
KOMIICTCHIIHH

OIIK-7 CrocoOHOCTh ~ yYUTHIBATh 3HaTh: OCHOBBI TEeopun
COBPEMEHHbIE  TEHJEHLUHU | 3JIEKTPOMArHUTHOI'O 0JIs, OCHOBHBIE
pa3BUTHSA ANEKTPOHMKH, | XapaKTEPUCTUKU HaIpPaBJIIEMBIX
U3MEPUTEIIbHOMN U | DJIEKTpPOMarHUTHBIX  BOJH, OCHOBBI  TEOPHH
BBIUMCIIUTENBbHON TEeXHUKH, | anexTtpuueckux CBY neneil u nuHui nepenayu c
UH(POPMaLIMOHHbIE Yuemom  COBPeMEHHbIX — MEHOeHYUU  pa36Umusl
TEXHOJIOTMM B CBOCH | 971eKmpOHUKU, UZMEPUMENbHOU U GbIYUCIUMENbHOU
npodeccuoHaIbHON MexXHUKU.
JESTEIIbHOCTH. YMerb: OCymECTBIATH COOpP W aHAIM3

MCXOJIHBIX JAHHBIX JUISl pacueTa U MPOEKTUPOBAHUSA
nuaui  nepenauyn CBY, BBINONHATH pacueTr
MIPOEKTUPOBAHUE JIMHUMN nepenayu JUISL
anekTpoHHbIX cpenctB CBU B cooTrBeTcTBUU €
TEXHHUUECKUM 3aJaHHUEeM HA OCHO8e CPeoCme
BLIYUCTUMENbHOU MEXHUKU U UHDOPMAYUOHHBIX
MEXHON02ULL;

Baaners: HaBbIKaMH paboThI o
HCCIIEIOBAHUIO  CTPYKTYPBI  DJIEKTPOMArHUTHOI'O
OJIs, MIPOBEJICHUIO pacyeToB OCHOBHBIX
XapaKTEepUCTHK JIMHUH nepenayu u TpaktoB CBY ¢
UCNONb308AHUEM cpeocms COBpeMeHHOU
BLIYUCTUMENbHOU MEeXHUKU U UHDOPMAYUOHHBIX
TeXHOJI02UL..

Jns popmupoBaHUsS KOMIIETEHIIMH HEOOXOAMMO OCYILIECTBUTD PsI/l ATAMOB, COJIEP:KaHNE KOTOPBIX
JETAM3UPOBAHO B TabmuIe 2.

OIIK-7: CriocoOHOCTh YUYUTBIBATH COBPECMCHHBIC TCHACHINU Pa3BUTUS SJICKTPOHHKH,
I/ISMepHTeHBHOﬁ ¥ BBIUMCIIATSIIHHOM TCXHHKU, I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTHH B CBOCH

npohecCHOHANBEHOM NeSTETbHOCTH.

3. Omanvl popmuposanusi KOMnemeHyuu U UCNOIb3yemble CPeoCcmead OYeHUBAHUS
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Tabauna 2 — Iransl GopMUPOBaAHUS KOMIIETEHIIMH W UCIIOJIb3yeMble CPeACTBA OLleHUBAHUSA

CocraB 3HATDL YMeThb Biaajgern
3Haer OCHOBBI YMeer ocyiiecTBIATh Brianeer HaBbIkaMu
TCOPUH COOp M aHAJIM3 UCXOJIHBIX |pa60T},1 o
PIIEKTPOMATrHUTHOTO TOJISL|IaHHBIX JJIs pacuera u CCIIETOBAHUIO
OCHOBHEIE [IPOCKTUPOBAHUS JTMHUI CTPYKTYpbI
XapaKTePUCTUKU nepeaaun CBY, BBITOIHATE PIAEKTPOMArHUTHOTO
[HampaBIsieMbIX acyeT W MPOEKTUPOBAHUE |[1OJIs, TPOBEICHHUIO
AIIEKTPOMATHUTHBIX BOJH,pinHui nepegaun CBY mist JpacueToB OCHOBHBIX
OCHOBBI teopuu|CBY s1eKkTpoHNKY B XapaKTePUCTUK JIUHUI
Conep:xaHue PJICKTPUYECKUX LENed H|COOTBETCTBUHU C |nepe)1aq1/1 CBU ¢
TAIoOB muanii  nepegaun  CBY freXxHUYECKUM 3aJJaHUEM Ha JUCNONb308AHUEM
Snaem coepemennvielocHoge cpedcms cpeocme
BO3MOJNCHOCMU — MEXHUKUBLIYUCTUMENbHOU MEeXHUKU |CO8DEMEHHOT
CBY  ona  pazsumusju uH@GOPMAYUOHHBIX BLIYUCTUMENLHOU
brexkmporuxu, mexnono2uil; mexnuxu u
lusmepumenvroti U lungopmayuonnvix
BLIUUCIUMENbHOU mexrnonocui.
mexnuxu.
e JlaGopaTtopHbie
patop o JlaGopatopHsbie
o Jlexiuu; paboTHI;
paboTHI;
o IIpakTnueckue o IIpakTnueckue
] e BrinosHeHnue
3aHATUSA 3aHATHSA,
JIOMAIIIHETO
. e CamocrosTenbHas e Brmonnenune
Buael 3anaruii 3aaHus;
paboTa CTy/IeHTOB; JIOMAIITHETO
¢ CamocrosTeib
o ['pynnossie 3a71aHus;
Has pabora
KOHCYJIbTaI[U1 e CamocrosrenbpHas
CTYJICHTOB
paboTa CTy/IEeHTOB
e odopmieHue
OTYETHOCTH U
o Tecrt; 3ammTa e 3ammTa
o KoHTposnbHas 1ab0paTOPHBIX 1abopaTOPHBIX
HUcnosab3yemble paborta; pabor; pabot
e Brmonnenune e odopmieHue u e 3aluTa
cpeacTBa JIOMAIITHETO 3aIlMTa JOMAIIHErO JIOMAIIIHETO
OlleHUBAaHUSA 3aaHNA; 3aJIaHus; 3aJaHus,
e DK3aMeH e  KOHCHEKT e DK3aMeH
CaMOCTOSITSIILHOU
paboThI

4. [loxazamenu u xapakmepucmuxku Kpumepues OyeHU6AHUA KOMnemerHyuu Ha

omanax
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Taoauna 3 Iloka3aTenu u XapaKTepPUCTHKH KPUTEPUEB OLCHUBAHUS KOMIIETEHI[UN HA

Tanax
IHoka3aTenu u
3HaTh YmMmerhb Baanern
KpUTEpUu
Oo6nanaer
Oo0agaer a
Tana3zoHoM
(haKTUYECKUM U
[MpakTUYEeCKuX KonTpomupyer
TEOPETUUECKUM .
. YMEHHUI, TpeOyeMbIX [padoTy, MPOBOIUT
OT1im4HO (BLICOKHIA [3HAHUEM B TIpeienax
. IS pa3BUTHS OIICHKY,
YPOBEHb) M3ydaeMoil obsactu
TBOPUYECKUX COBEPIICHCTBYET
C TOHUMaHHEM . o
[pereHui, meiicTBUST pabOTHI
paHuIl
abcTparupoBaHUs
[IPUMEHIUMOCTHU
inpoGiem
Oo6nanaer beper
Tana3zoHoM OTBETCTBEHHOCTb 32
3HaeT QaxThl,
MPaKTUYIECKIX 3aBEpIIICHHUE 33124 B
.. |mpuHIMIIGL, .
Xopouuo (6a30BbIii poeccst, obmme  PMEHHA TpeOyeMbIX |ucciaen0BaHuH,
YPOBEHb) p ’ 1Sl pelleHus [prcrnocadiuBaeT
MOHSTHSI B IpeieNax
. OTIpeICTICHHBIX CBOC IMOBEJICHHE K
M3ydaeMoil obsiactu
pobisieM B o0s1acTu  0OCTOATENHLCTBAM B
CCJICIOBAHMS [peruenun npobiem
O6mnanaer
OCHOBHBIMH
Y 10B/1€TBOPHTEIILHO| PabGoTaeT npu
N O0agaeT 6a30BLIMU [yMEHHUIMHU,
(moporosbIrit [IPSIMOM
O00LIMMU 3HAHUSAMH  [TpeOyeMbIMU ISt
YPOBEHb) HAOII0ICHUU
BITIOTHCHHUS
POCTHIX 3a]1a4

5. lloxazamenu u Kpumepuu OyeHUuBaruUA KomnemeHyuu Ha amanax

Tabauua 4 Iloka3aTeM M KPpUTEPHH OLIEHMBAHHUS KOMIETEHIMHM HA 3Tanax

IHoka3zaTenu u
3HATD YmMmeThb Baanersb
KPUTEPUHU
- aHaauzupyem - c60000HO - cnocoben
C8A3U MEAHCOY npuMeHsiem memoovl [pyKosooums
lpaziuunvivu Ipewienus 3aoau MeAHCOUCYUNTUHAPHOU
usuveckumu B1eKMPOOUHAMUKY 8 [KOMAHOOT
NOHAMUAMU He3HaKoMbIX
DIEKMPOOUHAMUKYU  [CUMYaAyUsX; - c60000HO 61a0eem
. ipasnvivMu cnocobamu
OT1au4yHO (BBHICOKMI
ypOBeHDb) - npeocmaeisem - ymeem npeocmaesnenus
cnocoowl u (vamemamuyecku ungopmayuu 8
e3y1bmamol guIpadicamy u obnacmu
LUCNONb308AHUSA (ApeYMEHMUPOBAHO  [mexHuyecKoll
A3MUYHBIX 00KA3bI6AMb briekmpoounamuxu (8
pusuueckux mooenet InOJzoofcesz epaghuueckotl u
D1eKMPOMACHUMHBIX [INeXHUYeCcKOoll lMamemamuueckoti
nosetl brexkmpoounamuru  |popme)
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- Mamemamu4ecKku
0O0CHOBbIBACM
6b100p Memooa u
naan peuteHus
za0auu pazpabomku
ycmpoiicme CBY
- NOHUMAaem césa3u
Medcoy pa3iudHbLMU
pusuveckumu
- CamMocmosimenbHo
NnOHAMUAMU 8 - KpUmuyecku
noobupaem u
onucanuu ocmblcIuBaem
comosum 014
xapaxmepucmux noyuenHvle 3HaHU
bKCcnepumenma
mpaxmos CBY 1o
HeoOXo0uMoe
DIeKMpOMacHEMU3My
0bopydosanue
- umeem
npeocmasienue o - KOMnemeHmeH 8
- npumensiem
dusuueckux mooensx lpaznuynvix
iemoOobl peuteHus
.. |04 pacuema . loucyunnunax
Xopowo (0a30BbIi < 3aoday mexHuuecKoll
ycmpoiicme CBY (paboma 6
YPOBEHB) bD1eKMPOOUHAMUKY 8 N
MeAHCOUCYUNTUHAPHOU
Hecmanoapmmubix
- apaymenmupyem Komanoe)
cumyayusx,
6b100p Memooa
lpewenus 3aoauu; - gnadeem pa3HbiMu
- yMeem KOppeKmHo
dopmynupyem cnocobamu
suIpadICams u
noCcmanosKy 3a0adu npeocmasnenus
(apeyMeHMUPOBAHO <
U eulOUpaem dusuueckotl
0O0CHOBbIBAMD
[Memoobl ee peulenus ungopmayuu no
nonocenus
bIeKMmpoMacHemu3my
biekmpomacHemusmda
- epaghuuecku
urocmpupyem
pewenue 3aoayu
- daem onpeoenerus
OCHOBHbBIX NOHAMUU
- ymeem pabomamo
bekmpomacHemusma .
O cnpasouHoll - en1adeem
mexnuyeckou epmuHonocue
- BOCNPOU3B0OUM . .
[iumepamypoii npeomemuotl
OCHOBHbIE
ooracmu 6
puzuueckue gpaxmeol, .
- ucnoab3zyem mexnuyeckou
dopmynupyem
Y 10BJ1€TBOPUTEJIBHO| s akonbl npubdopLl, yrazanHole PreKkmpoouHamMuKy
(moporosblit 6 onucanuu
bekmpomacHemusma .
YPOBEHbD) 1abopamopHoll - cnocoben
abomul Koppexmuo
- pacnosnaem & PP
npeocmasums 6
omoenbHvle .
- ymeem vamemamuueckot
mexuuueckue
. npeocmasname hopme ocHosbl
ycmpoticmea CBY .
e3yibmamsl c8oell  [PIeKMpoMacHemu3ma
abomul
- 3HAem OCHOBHble
(MemoOobl peutenus
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munosuix 3a0ay
D1eKMPOOUHAMUKU U
ymeem ux
npumensmo Ha
npakmuxe

6. /Ina peanuzayuu 3a0aq 00yyeHUss UCNOTILIYIOMCS CLe0YIOWUE MAMEPUATLL:

7. Tecmpui:
TunoBo# TecT 1Mo u3y4yeHHou Teme (BpeMs BoinmoaHeHus 10 MUHyT)

[Ixana ouenuBanus (3a MpaBUIIBHBIN OTBET JaeTcs 1 6asmr)

«2» — 60% 1 menee «3» — 61-80% «@» — 81-90% «5» —91-100%

1. KonrpoJbHbie BONpPoCchbl M0 TeMe — OCHOBHBbIC MOJIOKEHUSI TEOPHU
3JIEKTPOMarHeTu3Ma

2.1 Bexkropnoe moine A(X,y,z) 33/1aHO OJHO3HAYHO, €CJIU: a) HM3BECTHa diVA(X,y,Z); 0)

U3BECTEH rotA(X,y,Z); B) M3BECTHEI diVA(X, y,Z) u rotA(X, y,Z).

2.2 HeoOXoauMbIM M JOCTaTOYHBIM YCJIOBMEM NOTEHIMAJIbHOCTH MO  SBISIETCSA: )
diVA(X, y,z) =0;0) rotA(x,y,z) =0;B) diVA(X,y,z) =0mn rotA(X, y,z) =0.

2.3 HeoOXOOMMbIM M JOCTaTOYHBIM YCJIOBHEM COJICHOMJAIBHOCTH TIOJS  SIBISAIOTCS: )
diVA(X, y,z) =0;0) rotA(x,y,z) =0;8) diVA(X,y,Z) =0mu rotA(X, y,z) =0.

2.4 U3 dopmynsl mis cunel JlopeHna cieayer, 4To (POKYCHPOBKY Iy4Ka 3apsKEHHBIX YacCTHIL
MOYKHO OCYILIECTBUTB: a) SJEKTPUYECKMM IojeM; 0) MarHUTHBIM IOJieM; B) HEOOXOIMMO
UCII0JIb30BaTh 00a MoJsl.

2.5 YBenuuuTh KMHETUYECKYIO SHEPrUI0 IydKa 3apsHKEHHBIX YacTHIl MOYKHO: a) DJEKTPUYECKUM
noJjieM; 0) MAarHUTHBIM T10JIEM; B) HEOOXOJUMO HCIOJIb30BaTh 00a MOJIS.

2.6 CoOCTBEHHBIMU TOKaMH 3JEKTPOMArHMTHOTO MOJIS SIBJISIOTCSA: a) TOK MPOBOAMMOCTH; 0) TOK
CMEIICHHUS; B) TIOJISIPU3AIMIOHHBIN TOK.

2.7 Tok reHepaTopa ecTb: a) CTOPOHHUH TOK; 0) COOCTBEHHBIH TOK; B) TOK IPOBOAMMOCTH.

2.8 Ecim B BeIOpaHHOM Touke npoctpanctBa divB =0, To: a) MarHuTHBIE CHIOBBIE THHHH
3aMKHYTBHI; 0) BEKTOpHOE mosie B HHrJe He MMeeT MCTOYHUKOB; B) MarHUTHBIE 3apsiibl B
NPUPOJIE OTCYTCTBYIOT.

2.9 DAeKTPOMAarHUTHOE T10JI€ B MAarHUTOJUAJICKTPUKE OMPEAEICHO, €CIIM U3BECTHBI: a) a0COIMIOTHAs
JIUDJICKTPUYECKAss TMPOHHUIIAEMOCTh; ©) aOCONMIOTHAsT MarHUTHasE TMPOHHUIIAEMOCTh; B)
OTHOCHTEJIbHAS IUAJIEKTPUYECKast U MarHUTHAsE IPOHHUIIAEMOCTb.
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2.10 B cpenax, B xotopeix Bektopa D u E , mu6o Bextopa B u H sBnsrorcs ne xonnmneapusivu,
JUDJIEKTPUYECKAst, TM00 MarHUTHAs MTPOHMIIAEMOCTH SBJISIOTCS; a) TEH30paMu; 0) QYHKIHAMU
KOOpJAUHAT, B) HC3aBUCUMBIMH OT KOOPAHUHAT.

2. KoHTpo/ibHBbIE BONIPOCHI 10 TeMe — YpaBHeHUus1 MakcBeJia

3.1 IlpeanouTuTensHEe MOIH30BATHCS YpaBHEHUSIMH MakcBelia B MHTETPAIbHON Gopme, ecu: a)
M3BECTHO B SIBHOM BHUJIE yYpaBHEHHE KOHTYpPA, OXBATHIBAIOILIETO AJIEKTPOMArHUTHOE IoJie; O)
U3BECTHBI B SBHOM BHUJIE€ ypPaBHEHUS KOHTYpa U IMOBEPXHOCTH YEpPE3 KOTOPYIO IMPOXOAST
CWJIOBbIC JIMHUU; B) U3BECTHHI B SIBHOM BHJIC YpaBHEHHUS KOHTYypa, MOBEPXHOCTU U 00bEMa,
COJZIEPIKALIETO IEKTPUUECKUE 3apsbl.

3.2 IlpuHuun cyneprno3uiuy 3JIEKTPOMArHUTHBIX TMOJEH 3aKkiIoYaeTcs B TOM, 4TO: a) ooiiee
pelieHre ypaBHEHMH MakcBeiula ecTh CyMMa YacTHBIX peleHHid; 0) ollee pelieHue ecTh

CyMMa YaCTHBIX peH_IeHI/Iﬁ IIOMHOXCHHBIX Ha IMPOU3BOJIbHBIC ITIOCTOSAHHBIC KOS(I)(I)I/II_[I/ICHTBI ai )

rae | — HOMep YacTHOTO PEIICHHUs; B) O0IIee PEIICHHE eCTh IPOU3BEICHUE YACTHBIX PEIICHHUI.
3.3 MrHOBEHHOE 3Hau€HUE BEKTOpA, IapMOHMYECKH H3MEHSIOIIErocs BO BPEMEHH, €CTh: a)
peasbHas 4acTh OT KOMIUIEKCHOM aMIUIMTY/Ibl; 0) peajibHasi yacTh CaMOTO BEKTOpA; B) MHUMas
4acTb CAMOI'0 BEKTOPA.
3.4 AMHJ‘II/ITyI[bI ABYX FapMOHI/I‘leCKI/I U3MEHSIOIINUXCS BO BPEMEHH BEKTOPOB HMEIOT BHJ

-

E =E,- 1 u E =J-E, - 1, . VI3 ycnoBust cieayer, 4to: a) BEKTOpa IapauIeibHbl OPTY 1,

6) obpasytor B mpoctpanctse yron 90°; B) BexTOp E2 OTIEPE’KAET BEKTOP El o (asze Ha

YETBEPTh NEPHUO/IA.
35 Bexkrop IlotiTuura JUTSL rapMOHHUYECKOTO mporiecca AMEET BUJI

I ——Re[E H ]+ Re{[E-H* ]-ejzwt }, rje: a) IepBOE CIAraeéMoe €CTh KOJIEOIIoIascs

4acTh MOIIIHOCTH, a BTopaz — yCpeIqHEeHHas 3a IepHo/ TNIOTHOCTh TTOTOKA MOIIHOCTH; 0) TIepBOe
claraeMoe €cCTh YCpeIHEHHas 3a Tepuoja IUIOTHOCTh MOTOKAa MOIIHOCTH, a BTOpPOE -
KOJIEOJTIOIIAsICsl 4acTh MOIIHOCTH, CPEJIHEee 3HA4YeHHe KOTOpou 3a mepuona paBHo 0; B) oba
CJIaraeéMbIX OIKCHIBAIOT MIOTHOCTH MOTOKA MOITHOCTH MEPEHOCHMOMN AIIEKTPOMArHUTHBIM TOJIE.

3.6 U3 uetBeproro ypasnenus Makcsemia divB = 0 crnenyer, uTo MarHMTHBIX 3apsA0B B IPUPOJIE
He cymecTtByeT. OJHAaKO NpU pacyeTe, HallpuMep, aHTEHH BBOJST CTOPOHHUN MarHUTHBIA TOK
Jer C LIENBIO: @) TIPHIAHUS CHMMETPHYHOTO BU/Ia IEPBOTO U BTOPOTo ypaBHeHu# MakcBeiia; 6)

€CJIM U3BCCTHO PCIICHUE JIA BEKTOpa E , TO aBTOMATH4YCCKas 3allUCh PCHICHUA JJISI BEKTOPa H

OCYLIECTBIIAETCA IyTEM MPOCTOM 3aMeHBl € <> L, , JCT < JCT ; B) JOKa3areiabCTBa

JyalbHOCTH (JIBOMCTBEHHOCTH) JIEKTPOMArHUTHOI'O Mpoliecca.

3.7 BBeneHue CTOPOHHErO0 MarHUTHOTO TOKa IMO3BOJISIET: a) Joka3aTh jemMmy JlopeHua; 6) He
NO3BOJISIET JoKa3aTh JemMmy JlopeHna; B) lemma JlopeHIia He UMeeT OTHOUIEHUSI K MAarHUTHOMY
TOKY.

3.8 s Toro, uroObl HAaiTM MIHOBEHHOE 3HAUEHHE IOJII B METO/AE KOMIUIEKCHBIX aMIUIMTY],

HE00XO0UMO: a) JOMHOKUTh PeasIbHYIO YacTh Ha MOKa3aTeNbHYIO (DYHKIUIO BUJIA eXp(— jO)t),
0) TOMHOXHTH peaIbHYIO YacTh Ha MOKA3aTelbHYI0 (QYHKIIHMIO BUAA eXp( ] (Dt); B) OJIEJUTH HA

TIOKA3aTENbHYIO (DYHKIUIO BHIA eXp( j(ot).
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o v ot S .
3.9 JleiicTBUTENbHAsA 9aCTh AUDJIEKTPUUECKON NPOHUIIAEMOCTH (€, = €, + - €, ) onpenensercs: a)

mpoleccaMy MOJIIpU3alii B BellecTBe; 0) moTepsMu Ha J[»KOyJneBO TeIJio; B) MpPOLECCaMH
pacpocTpaHEHUs BOJIHBI B BEIIECTBE.

3.10 TanreHc yria IUAJAEKTPUUYECKUX TOTEPh OMPEAEIETCS TOJbKO: a) BEIMYMHON MHHMOW YacTH
JTUDJIEKTPUIECKON MPOHUIIAEMOCTH; 0) BETUYMHON JCWCTBUTEIHHOM YacTH TUAIICKTPUYCCKON
MPOHUIIAEMOCTH; B) OTHOLICHHEM MHHMOW YacTH K JCHCTBUTEIBHOW YacCTH JAMDJICKTPUUYECKOM
MIPOHUIIAEMOCTH.

3. KOHTpOJII)HBIe BOIIPOCHI IO TEME — ILnockue INIEKTPOMATrHUTHBIC BOJTHbI

4.1 MaremMaTuuecko MOJENbI0 OMAHOPOJHOW IIJIOCKOM BOJIHBI sIBIIsseTCA  (DYHKIHS: Q)
A(z,t)=Ancos(wt-pz); 6) A(z,t)=Re{An e e B) A(z,t)=Re{ A , e7P}.

4.2 MruoBeHHbIe 3HaueHUs QyHKIMH A(z,t) onpenensercss apryMeHTaMHu: a) (X,y,zt); 0)
(x.y.1); B) (z.1).

4.3 Konebanus B Touke ¢ koopauHaroir Z>0 3ama3apiBaeT o (asze Ha BeNMW4YuHy: a) Bz — paauay; 0)
(ot-Pz) — paguan; B) ot — paguan.

4.4 TIlnockocTbl0 paBHBIX (a3 WM BOJHOBBIM (PPOHTOM HAa3bIBAETCS IUIOCKOCTB: )
NepreHauKyIsapHas ocu Z; 0) MIOCKOCTh, yIOBJIETBOPSIONIAs MpHU JIOObIX U ypaBHeHHIO Of-
Bz=const; B) mockocth XOY (BoyiHA pacpacTPOHSETCS BIOJIb OCH Z).

4.5 TIlpouecc pacmpocCTpaHEHHUS SJIEKTPOMArHUTHOM BOJIHBI XapakTepusyercs Kod(QuimeHTom
pactpoctpaneHust y=o+if, rae o — kodpdunment ocnabnenHus, f — KodPPUIHEHT (asbl.
BonHOBOII mIpoliecc OCyIIECTBISIETCS, €CIU: a) Y — KOMIUIEKCHOE YuCIio; 0) Y — MHUMOE YHUCIIO;
B) Y — I€CTBUTEIBHOE YUCIIO.

4.6 DnexTpoMarHUTHasi BOJHA SIBJSIETCS IUIOCKOM OJHOPOTHOM BOJHOW TOJBKO B CIy4ae, €Cliu: a)

E #0, E,=E, = 0; 6) ommmunas or Hyns mpoexkumst E . ymosnerBopsier ypaBHEHHIO

oE, OE,

X _
oX oY oY
4.7 B omHopoaHo# 1wiockoii Boare Bekropel E u H: a) mepnenpuxynsipusr; 6) ELH1Z 1 — ocn
pacnpoCTpaHeHH s ; B) OPUEHTHPOBAHHBI IPOM3BOIIBHO.
4.8 Bosna Ha3bIBaeTCs MpaBoosspu3oBanHoi, ecim: a) E, = E_, coswt; 6) E, =E_, cosmt,

E, =E,sinot;s) E, =E cosot, E, =-E ,sinot.

4.9 KoMIaeKCHBIN XapaKTEP XapaKTCPUCTUUICCKOTO COMMPOTUBIICHUS CPEABI O3HAYACT, YTO: a) cpcaa

y:aEy

0
=0;B) Eyio,Ex:EZ:OH

¢ norepsamu Ha JIKoyseBo Temno; 0) cpena ¢ norepsamu, Bekropa E u H koneGmorcs ne

cur(dasHo; B) uMeeTcs casur a3 mexay Bekropamu E u H, npomopimonansusiii Tanrency
yria JUJIEKTPUYECKUX MTOTEPD.

4.10 Bonnopoii Bektop K mmockoii BoaHBI 00pa3yeT OJAMHAKOBBIA yroa 0 C IMOJNOKHUTEIHLHBIMU
HalpaBJIEHUsIMU ocell X,Y,Z nekapToBoi cucteMbl koopauHar. KakoB stor yroa? Otger: a)

30°;6) 45°;8) 57.74°.

4. KonTpoJsbHbIe BONPOCHI 110 TeMe — ['paHn4YHbIe YCJI0BUS 1JISl BEKTOPOB
3JIEKTPOMATrHUTHOIO TOJIA

5.1 HopMasbHbIe cOCTaBIAIONIME BEKTOPAa MATHUTHON MHAYKIMU HA TPAHULIE Pa3fieia ABYX Cpejl: a)
IIPETEPEeBAIOT CKAYOK; 0) HETPEPHIBHBI; B) HE OIPEIEIICHBI.
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5.2 KacaTenbHbI€ COCTaBISAIONIME BEKTOPOB HAMPSKEHHOCTH MAarHUTHOT'O TOJISA: a) HETIPEPHIBHBL; 0)
IPETEPIEBAIOT CKAYO0K; B) HETPEPHIBHBI, €CJIM MPOBOJUMOCTD G TPAHULIBI pa3/iea KOHeYHa.

5.3 Ha rpanune paszzgena HI€aJbHOTO NMPOBOJHUKA IUIOTHOCTH IMOBEPXHOCTHOTO JJIEKTPUYECKOTO
TOKa YMCJICHHO paBHA: a) KacaTeJIbHON MPOEKIUN BEKTOpa HANPSKEHHOCTH MArHUTHOTO TOJIS;
0) KacaTeJbHOM MPOEKIMU BEKTOpAa MarHUTHONW MHIYKIMH; B) HOPMAJIbHON MPOEKIMU BEKTOpA
MarHUTHON MUHTyKIHH.

5.4 HopMasibHBIE COCTABIISIONIME BEKTOPOB AJIEKTPHUUECKOTO CMEIIECHHs Ha TpaHUIle paszena JByX
Cpel: a) HeINpepbIBHBI, O) TMpeTepreBaloT CKAdyoK; B) HENPEpBHIBHBI, €CIM Ha TIpaHUlE
OTCYTCTBYIOT DJICKTPUUYECKHE 3aPsI/IbI.

5.5 HopmanbpHble COCTaBISAIONIME BEKTOPOB HAMPSHYKEHHOCTH 3JIEKTPUYECKOrO MOJisi Ha TpaHHIIe
paszziena: a) MpPETEpIeBAlOT CKA4yoK; 0) HEMpEepbIBHBI; B) MPETEpPHEBAIOT CKAYOK, €CIM Ha
IPaHULIE OTCYTCTBYIOT JJIEKTPUUECKHE 3apPS/Ibl.

5.6 KacarenbpHble COCTaBISIOIIME BEKTOPOB HANPSIKEHHOCTH SJIEKTPUYECKOTO IOJII HAa TpaHUIe
paszena ABYX Cpel: a) HENpEpbIBHBI, 0) MpEeTepreBar0T CKadoK; B) MPETEPIIEBAIOT CKAuOK
TOJIbKO Ha TPAHHULIE HJICATEHOTO MTPOBOTHHUKA.

5.7 CunoBble IMHUU JIEKTPHUUECKOTO BEKTOPA MOAXOAIT K MOBEPXHOCTH UICATbHOIO MPOBOJIHUKA:
a) 1o HopMaJuIn; 0) 10 KacaTeIbHOM; B) yroJ IPEJIOMIICHHUS BCETIa PABCH HYITIO.

5.8 Eciam nudnexkTpuyeckas MPOHUIIAEMOCTh BTOPOHM Cpeibl CTPEMHUTCS K OECKOHEYHOCTH TO,
HE3aBUCHMO OT OPHEHTAIMH JICKTPUYECKOTO IOJIsl B IEPBOH Cpejie, Ha TPaHMIIE pa3zesa ABYX
Cpel HMMEEeT MECTO TOJIbKO: a) HOopMaibHas; 0) KacaTeiabHas, B) 00€ COCTaBJISIOIIUE
AIIEKTPUYECKOTO TIOJISL.

5.9 I'panuyHble YCIOBHUS HUMEIOT MECTO TOJIBKO: a) B OKPECTHOCTH BBIIEICHHONW TOYKH Ha
MOBEPXHOCTHU; 0) Ha BCEl NMOBEPXHOCTHU pa3jieNa; B) Ha BCEH NMOBEPXHOCTU pa3jeiia, UCKIIIoYas
0CcOOBIE TOUYKH.

5.10 Bektop HOpManu K TrpaHHIle paszjienia Oepercs CO 3HAKOM IUTIOC, €CIIA: a) BOCCTaHOBIICH K
BHEIIHEH rpaHulie; 0) BOCCTAHOBJICH K BHYTPEHHEW I'paHuIle; B) BCEra.

5. KoHTpo/ibHBIE BONPOCHI MO TeMe — JJIEKTPOMATHUTHbIE BOJIHbI B
cpeaax ¢ YaCTOTHOM AucIepcren

6.1 YacTtoTHass Jucnepcus NpU PaCHpPOCTPAHEHUH PAJMOBOJIH HMEET MECTO, €clu: a)
JMDJICKTPUIECKast IIPOHUIIAEMOCTh CPEIbl, B KOTOPOW pacpOCTPAaHSAETCS BOJIHA, €CTh (YyHKIIUS
4acTOThl; 0) MarHUTHas NPOHUIAEMOCTb €CTh (YHKIHS YacTOThI; B) IOUAJIEKTpUYEcKas U
MarHUTHAs MPOHHUIIAEMOCTH OJHOBPEMEHHO SIBISIFOTCS (DYHKIIMSIMU 9aCTOTHI.

6.2 Jlro0as mpoBojdmias cpela sBISETCA AUCIEPCHOW, €ClIM: a) OTHOCHUTENbHAs MarHUTHas
NPOHHUIIAEMOCTh paBHA €IWHUIE; 0) MAarHWTHas NMPOHUIAEMOCTb OTJIMYHA OT EIWHUIIBI; B)
MarHuTHast MPOHUIIAEMOCTh €CTh (DYHKIIHS YaCTOTHI.

6.3 Cpenpbl, B KOTOPbIX TOKHA IPOBOJUMOCTH Ha 3a/laHHON YacTOTE MPEBBIIIAIOT TOKH CMEIEHUS U
MOJIIPU3ALMOHHBIE TOKH Ha3bIBAIOTCS METAJUIONOJO0OHBIMU: a) Bceraa; 0) eciii MHUMasl 4acTb
MarHUTHOM MNPOHMIIAEMOCTH TPEBbIIAET JIEHCTBUTEIbHYIO; B) €CIM MHHMass 4acTh
JVDJIEKTPUIECKOM MPOHUIIAEMOCTH TPEBBIMIAET ACHCTBUTEIBHYIO.

6.4 B meramononoOHoi cpeze: a) kKoappuuueHTs! pa3sl U 0cinalblIeHuss YUCIEHHO pPaBHBI BCET/Ia;
0) paBHBI, €CITH XapaKTEPUCTUIECKOE CONPOTUBIICHNE €CTh BETMYMHA KOMIUIEKCHAs; B) paBHHI,
€CIIM BEKTOP HAIPSDKEHHOCTH AJIEKTPHUYECKOTO MOJISt CIBUHYT MO (ha3e OTHOCUTEIBHO BEKTOpa

HaNPs)KEHHOCTH MArHMTHOTO MoJist Ha yron 45°.
6.5 I'myOMHa TPOHUKHOBEHHUS OHIEKTPOMArHUTHBIX BOJH B METAJIONONO0HYIO cpeay: a)
YMEHBILIAETCSI C POCTOM YacTOThl M YJEIbHOW MPOBOJUMOCTH; O) YBEIMUYMBAETCS C POCTOM
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YacTOThl W YAENbHOM MPOBOJMMOCTH; B) OMNpENENseTcs] TOJIbKO BEIHMYMHOM MarHUTHOU
IIPOHULIAEMOCTHU

6.6 Koadumuent ocnabiaeHuss paBeH HY/IIO: a) B 3aKpUTHYECKOU IUIa3Mme; 0) B JOKPUTHYECCKOM
I1a3M€; B) €CIIM XapaKTEPUCTUUECKOE CONPOTUBIICHUE IJIA3MbI €CTh JEHCTBUTENBHOE YUCIIO.

6.7 I'pynmoBasi CKOpOCTh XapaKTepHU3yeT CKOPOCTb pPacCIpOCTpaHEHHs: a) paJAHOUMITyIbca; 0)
Y3KOIOJIOCHOT'O PaIMOMMITYJIbCA; B) IIMPOKOIOIOCHOTO PaJOUMITYJIbCA.

6.8 B OeccronkHOBUTEIBHOW MmIasmMe ¢ mapamerpom f;=6.5 MIi pacrnpocTpanseTcs
paIHoONMITYJIbC, UMEROLIHI Hecylyto dactoty fo=32 MI'n u 3¢ dexktuBHyr0 mUpUHY CHEKTpa
Af=1.6 MI'u. Haiitu paccrosiHMe Ha KOTOPOM IIPH PaCIPOCTPaHCHHH PaIHOUMITYIIbCA, €ro
JUTUTENBHOCTD yaBauBaeTcsa. Oteet: a) L=10 kM; 6) L=100 xMm; B) L~10% km.

6.9 IlapameTp JOHJOHOBCKOW UIMHHBI B CBEPXIPOBOJHHUKE €CTh: a) IIyOMHAa MPOHUKHOBEHHS
MOCTOSIHHOTO MAarHUTHOTO M0Jist; 0) TyOMHa MPOHUKHOBEHHS MMOCTOSIHHOTO TOKA; B) TOJILMHA
CKHH-CJIOSl HA IIOCTOSIHHOM TOKE.

6.10 CaepxmnpoBojsiliasg Cpela XapaKTEPU3yeTCs KOMIUIEKCHON YACNbHON MPOBOJUMOCTBIO

Cc= G, — jGS. MHuMBINA XapaKTep MTPOBOJUMOCTH CBSI3aH C TEM, UTO: a) UMEIOTCS MOTEPH 3a
CYET CBEPXIIPOBOIAIINX HOCHTENICH; 0) CBEPXITPOBOASIINE HOCUTEIU HE MIEPEHOCAT YHEPTUH; B)

MCKAY TOKOM M BBI3BIBAIOIIUM €T0 SJICKTPUYCCKUM IIOJIEM UMCCTCA (1)2130131)11?1 CIBHUI Ha 900 .

6. KonTpoabHbIe Bonpochl o TeMe — PacmpocTpaHenune 3JieKTPOMarHUTHBIX
BOJIH B AaHU30TPOIHOIi cpefe

7.1 DnekTpoH aroma, Omaromapsi IBHKEHUIO TI0 BopoBckoii opOute, obiamaer: a) opOUTaTHHBIM
MarHUTHBIM MOMEHTOM; 0) OPOUTAILHBIM M CIIMHOBBIM MarHUTHBIM MOMEHTaMH; B) CITHHOBBIM
MAardauTHbIM MOMCHTOM.

7.2 JIrobas cuctema, o0iajarolias MArHUTHBIM MOMEHTOM, CTPEMHTCS 3aHSITh TaKOE€ IOJIOKEHHE,

- —

YTOOBI BCKTOp HAMAaronM4C€HHOCTH CHUCTCMbI M u BHemHee IIOAMAarHn4mMBaromec I10JIC HO

CTaJIM: a) MapajuleIbHBIMU; 0) aHTUNAPAJUIETbHBIMU; B) HEPIEHAUKYIISPHBIMH.

7.3 SlBneHue wW30MpATENbHOIO TMOIJIOIIEHUSI AJIEKTPOMArHUTHOW B3HEpPruu B (QeppoMarHeTHKax
Ha3bIBalOT (PEPPOMATHUTHBIM PE30HAHCOM, IMPU STOM dHacToTa (PeppOMAarHUTHOIO pE30HaHCa
IPONOPLMOHANIbHA: a) BEJIMYMHE MOAMArHMYMBAIOUIEr0 MoJisg; 0) aMIUIMTYAE HEepEeMEHHOro
MarHUTHOTO TOJIS; B) OTHOLICHHUIO 3apsi/ia 3JIEKTPOHA K €ro Macce.

7.4 B BBICOKOYAaCTOTHOM JJIEKTPOMAarHWTHOM II0JIE MAarHUTHAas MHIAYKIUS WU HaNpsHDKEHHOCTD
MarHuTHOTO 1MoJii B (peppOMarHeTMKe CBs3aHbl MAarHUTHOW MPOHMIIAEMOCTBIO BEIIECTBA,
KOTOpast SIBJISIETCS: a) CKaJIsipoM; 0) BEKTOPOM; B) TEH30POM.

7.5 HamarHudeHHbIH (heppuT sBISETCS MaTepHaIbHON Cpeloi ¢ 4acTOTHOW Jucnepcueit (azoBoi
CKOPOCTH, YTO CI€AYyeT U3 3aBUCMMOCTU KOMIIOHEHT TE€H30pa MarHUTHOW MPOHUIAEMOCTH OT:
a) HaIpsHKEHHOCTH MOJMAarHUYMBAIOIIEro MoJisi; 0) OT 4acTOThl (PeppOMArHUTHOIO PE30HAHCA;
B) OT 4aCTOTHI KOJIEOAHUH 3JIEKTPOMAarHUTHOTO TIOJISI.

7.6 Ilpu momepeyHOM pacHpOCTPAHEHUH 3JIEKTPOMArHUTHBIX BOJH B HaMarHMYEHHOM (eppure
MMeeT MeCTO: a) OObIKHOBEHHas BoJHa; 0) E - BoHa; B) H - BoHa.

7.7 }a3oBbie cKOpOCTH OOBIKHOBEHHON M HEOOBIKHOBEHHOW BOJIH B IOINEPEYHO HAaMarHU4EHHOM
deppute B oOmieM ciyyae pa3ivyHbl, 4To NpuBOIUT K 3¢ dekry Korrona — MyrtoHa, mpu
KOTOPOM HPOHMCXOTUT NMpeoOpa3oBaHME MOJSAPHU3ALUU IIOCKOW BOJHBI B CJIO€ THPOTPOIMHOM
Cpenbl B: a) KPYyroBylo; 0) JIMHEHHYIO; B) JUTUITHYECKYIO.

7.8 Ilpu mpPOAOJILHOM paclpOCTPaHEHUH BOJH B HAaMarHMYEHHOM (eppUTe CYIIECTBYIOT: a)

MOJIIPU30BaHHasl MO0 KPYyTy BOJIHA C JIEBBIM HAIlpaBJICHHEM BpallleHus; 0) aHaJOTHYHAsl BOJIHA
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C MpaBbIM HANpPaBJIEHUEM BpaIllICHUs; B) 00€ HE3aBUCHMbIE BOJHBI C JIEBBIM M IPAaBBIM
HaIpaBJICHUEM BpaIICHUSI.

7.9 HeB3auMHBII XapakTep MOBOPOTa IUIOCKOCTH MOJSPU3ALMK BOJHBI B THPOTPOIHOMN Cpelie MpH

IIPOJIOJIBHOM PacHpOCTPAHEHUH 3aKJIIOYAETCS B TOM, YTO 3HAK YIJla IOBOPOTA HE 3aBUCHUT OT: a)

HAIpaBJIEHUSl PACHpPOCTPAHEHHUs BOJIH; ©) HampaBieHHs] [MOJAMATrHUYMBAIOIIETO TIOJS; B)

HamnpaBJIeHHs MOBOPOTa BekTopa E B BoHE.

7.10 Dddexrom Dapases Ha3bIBAIOT SBJICHUE IIOBOPOTA TNIOCKOCTH MOJISIPU3ALNHN HIIEKTPOMArHUTHOM
BOJIHBI B TUPOTPOITHOI Cpezie MpH ee PacHpOCTPaHEHUH: a) B MPOU3BOJILHOM HalpaBlIeHUH; 0)
BJIOJIb [TOIMATHUYHMBAIOIIETO IOJISL; B) MOMEPEK MOAMATHHYUBAIOIIETO OIS,

7. KoHTposibHBIe Bonpochl o TeMe — I[laieHne MI0CKHUX 3J1€eKTPOMATrHUTHBIX
BOJIH Ha TPaHUILy pa3/eJia ABYyX cpej

8.1 Ha noBepXHOCTH HMAEANLHOTO IIPOBOAANICH MIOCKOCTH MOIYIb CYMMAapHOTO BEKTOpa
HAIpsHKEHHOCTH MarHUTHOTO Mo B JBa pasza Ooibmie Momyiast Hp,; ¥ Herp, MOCKONBKY: a)
H.=0; 6) moymkeH BBITIOIHATCS 3aKOH COXpaHeHus dHeprun; 0) E.=0.

8.2 KoaddunueHT oTpakeHHUs OT AUAICKTPUUYECKOTO MOJIympocTpaHcTBa ¢ €>(0 Bcerna MeHbIle

Hy/Is, 4To o3HauaeT: a) Bektopa E um H capumyrel mo ¢asze ma 180°; 6) ammmuryna

3JIEKTPHYECKOT0 BEKTOpa OTPAKEHHOH BONHBI caBuHyTa no ¢ase Ha 180° oTHOCHTENBHO
aMIUIUTY/IbI 3JIEKTPUYECKOTO BEKTOpa MaJarolieil BoHbl; B) BekTopa [loliHTHHTa nagaromen u

OTpakeHHOH BOJIH caBUHYTHI 110 hasze Ha 180° .

8.3 U3BecTHO, YTO KOA(PPHUUHUEHT OTPAKEHHUSI OT AUIIIEKTPHUUECKOTO CJIOs SIBJISETCS YAaCTOTHO —
3aBuCcUMBIM. OHAKO, MUHUMaIbHBIN K03 duiment (R=0) umeer mMecTo, ecinu: a) €yn=1; 0)
aneKTpuyeckas Toimuna cios BL =const; B) BL = na qr060# yactoTe.

8.4 IlmockocThl0 mMaaeHus IUIOCKOM — 3JIEKTPOMAarHUTHOM  BOJHBI HA  JAUAJIEKTPUYECKOE
MOJIYTIPOCTPAHCTBO IO/ TPOU3BOJIBHBIM YIJIOM HAa3bIBaeTCs IUIOCKOCTh B KOTOPOHM Jiexar
BEKTOpa: a) JJIEKTPUYECKOrO IMOJis Majarolieil, OTpaXeHHOM M NpenoMIIeHHONH BOJH; 0)
MarHUTHOTO TOJIsl MaJarollei, OTpaXeHHOW W IMpEeJIOMJIEHHON BOJIH; B) BekTopa [loifHTHHra
Majarolen, OTPaXEHHOMN U NPEJIOMIIEHHON BOJIH.

8.5 IlepnenaukynspHas MOJsApU3alMsl XapaKTepHa TEM, 4YTO: a) IUJIOCKOCTh MOJIApU3AlHH,

cozeprkanias Harmpasienre Bektopa E , nepnenaukynapHa miockocTy najgeHus; 0) MIOCKOCTh,
comepskanias Bektop H, meprmenaukynspHa miocKoCTH majgeHus; B) IIOCKOCTh, COJEpKamias

BCKTOPLbI H , IapajujicjibHa MIOCKOCTH MMaJACHUA.
8.6 HapaHHeJIBHaSI noJjrsipu3anusd XapakTepHa TEM, YTO: a) IIOCKOCTD, COACPpIKalllad BCC TPU BEKTOPA

H (HuanHorp,Hiper), TapamienbHa MIOCKOCTH TMaJeHus; 0) IIIOCKOCTh, COAEpIKAIasi BCe TPH
BekTopa E, mapamiensHa MmiockoCTH TafieHHs; B) IIIOCKOCTh, COZEpPIKAIas BCE TPH BEKTOpA

H, nepnenpukynspua miockoctu nanenus.

8.7 Munumanphbiii kodp¢uuuent orpaxenus (R=0) Moxer ObITh JOCTUTHYT: a) TMpHU
NEepIEHINKYIIAPHON ToJsipu3anuy; 0) Mpu napauiedbHON MOISIpU3aUM; B) Ui 000OMX BHJIOB
HOJISIPU3ALUH.

8.8 OtpaxeHHas BOJHA NPU HAKJIOHHOM IAJ€HUM HA TPAHUILY pa3ziera JABYX MaTEpHUaJbHBIX Cpel
OTCYTCTBYET, €CIIU: a) yroj HaJeHUsl PaBEH YIUIy MOJHOIO BHYTPEHHErO OTpa)KeHHus; 0) yroi
naZicHus. paBeH yrily bprocrepa; B) yroia mnajaeHus TaKOB, UYTO BBINOJHSIETCS PaBEHCTBO

R, =R,

CornacoeaHa Ha noptane Ne 7279



8.9 IloBepXHOCTHBIC BOJIHBI, MMEIOIIME MECTO TpW yIriiaX MageHus OOJBIIUX Yrila TOJHOTO
BHYTPEHHETO OTPAKCHHSI HA3bIBAIOT 3aMEJICHHBIMH BOJHAMHU TIPU OSTOM, HauOOIbIIee
3ameicHue (a30BOM CKOPOCTH OYICT MPH yIiIax MaACHHS: a) = Qypo; 0) O=71/2; B) @=m/4.

8.10 ITpubnmkeHHbIe TPAaHUYHBIE YCIIOBHS JICOHTOBHYA MOJKHO MCIIONIL30BaTh, €CIIH: &) BTOpas cpeaa
UMEEeT KOMIUICKCHBIH TIOKa3aTelb MpeloMyIeHHs; ©) BTOpas cpeaa HMEET KOMILIEKCHOE
XapaKTEPUCTHUECKOE COMPOTUBIICHUE; B) YroJl MPEJIOMJICHHUS CTPEMHUTCSI K HYJIIO HE3aBUCHUMO
OT yIJia TaJICHHs.

8. KOHTpOJILHLIe BOIIPOCHI MO TEME — OcHoBBI TCOPUMN HaNpaBJIAEMbIX
AJICEKTPOMATHUTHBIX BOJIH

9.1 Ilpu majgeHUM MIOCKOW BOJIHBI C MapajuICIbHON MOJSPU3ALMEN Ha WICATbHYIO MPOBOASILYIO
TUIOCKOCTh PE3YIbTHPYIOIIEE ICKTPOMArHUTHOE TOJIE, 32 CUeT MHTep(EPEHINH Maaomei u
OTpa)XEHHOM BOJH, OyneT umerh coctasistomue: a) Ey, Hy, Hy; 6) Ey, E;, Hy; B) Ey, Hy, npu

stom yron nagenus < 90° , a mpoBoasas miockocTs napamiensaa YOZ.
9.2 U3 9.1 cnenyet, yTo Takas BoJiHA OyJET HEOJHOPOIHOMN IUIOCKOM BOJIHOM, €CIIA yroJl MaJeHuUs:

a) =907 ; 6) 0<p<90°; B) 0<E<90°.

9.3 Ilpu nageHuu 1IOCKOM BOJIHBI C NEPIEHANKYISIPHON MOJsIpU3alell Ha UeanbHO IPOBOSILYIO
IUIOCKOCTh PE3Yy/IbTHPYIOIIEE IoJIe, 32 cUeT MHTephepeHINH Malaloleil 1 OTpakeHHOM BOJIH,
Oyner umets cocrapistomue: a) Ey, Hy, Hz; 6) Ex, Hy, Hz; B) Ey, E;, Hy.

9.4 U3 9.3 cnenyert, 4yTo Takas BoJiHA OyJET HEOJHOPOIHOMN IUIOCKOM BOJIHOM, €CIIA yroJl MaJeHUs:

a) =907 ; 6) 0<p<90°; B) 0<E<90°.

9.5 ®a3oBasi CKOPOCTH BOJTHOBOT'O MPOIIECCA HAMPABISIEMBIX BOJIH HAJl MPOBOISIICH MTOBEPXHOCTHIO
OMpECIIACTCSA: a) MOMEPEYHBIM BOJHOBBIM YHCIOM; O) MPOJOJBHBIM BOJHOBBIM YHCIOM; B)
MOTICPEYHBIM | IPOJIOJIBHBIM BOJTHOBBIMU YHCIIAMHU.

9.6 CtpykTypa mojiel 3JIEKTPOMarHUTHbIX BOJIH E — u H — THIOB OTIMYalOTCS TeM, 4TO: a)
MPOSKIIMA BEKTOPOB TOJS  OINHCHIBAIOTCS TEPHOJUYCCKHUMH  (PYHKIMSIMH  TIPOJIOJIBHOM
KoopauHaThl Z uiu nomnepeyHoit koopauHatel X; 0) mis E — Bonusl E#0; H,=0; a qna H —

Bonnbl H,#0; E;=0; B) npu yrne nanenus =90° E — Bonna nepexoaut B T — Bonny, a H —
BOJIHA HE CYILECTBYET.

9.7 Ilpu mo6om yrie nagenus ¢, ormugaoM oT 90° gazoBast ckopocTh GoMbIEe CKOPOCTH CBETA: a)
tonbko g E — BomHbr; 6) Tonpko ans H — Bonusel; B) uig E —u H — BonH.

9.8 Ilpu kakoM yrie majaeHus MpoaAoabHas U MorepevHast JyinHa BoyHb st E — u H — BonH paBHBI:
a) =30";6) p=45"; B) p=60".

9.9 CrpykTypa CWJIOBBIX JMHUN BOJIHBI TUma E Hax uaealbHOW NPOBOISIICH IIOCKOCTHIO,
coBmazarmomiei ¢ mmockocTeio XOZ, mpencrapiseT codoil KapTUHY CTOSYMX BOJH BJIOJb OCH X,

npu stom Bektop H : a) mapamnenen miockoctu YOZ; 6) nepnenaukynsapen miockoctd YOZ;
B) MapaJiyiesieH ocu Y.

9.10 CrpykTypa CHJIOBBIX JIMHUM BOJHbI Tuna H Hax wuaeanbHO NPOBOJMAIIEH IIOCKOCTHIO,
coBmafaromiei ¢ mmockocThio YOZ, mpencrapiseT co0oit KapTHHY CTOSYMX BOJH BIIOJB OCH X,

npu 3tom Bektop H : a) mapamnenen miockoctn XOZ; 6) nepnenaukynspen miockoctu XOZ;
B) napajuieneH ocu X.
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9. KouTpoJsbHbie Bonpochl nmo teMe — IIpsaMOyrojibHbIi MeTaJNIM4YeCKuil
BOJIHOBO/

10.1 dopmynsl mepexoja Uisl MPOEKIHMH BEKTOPOB HAMPAaBISEMOTO AJIEKTPOMATHUTHOTO IOJIS
NIO3BOJISIIOT: @) HAWMTHU TMONEPEYHbIC COCTABIISIONINE ecii u3BecTHA QyHKIMs E;(X,Y); 0) HaiiTn
HOoMepeYHble COCTaBIsAIONIME eciu u3BecTHa GyHkuus H,(X,y); B) HalTH mMomnepevHbie
cocTaBJIsIFOLIMEe ecii u3BecTHbI GyHKuMU E;(X,Y) u Hy(X,Y).

10.2 OgHopoaHo# KpaeBoi 3amaueit lupuxie Ha3pIBaeTCs KpaeBas 3ajava, COTJIACHO KOTOpOH: a)
ucKoMasi GyHKIHMA JAOJDKHA 0OpaTUTCS B HYINIb Ha rpaHuile obiactu; 0) mepBas MpoU3BOIHAS
0 HOPMalM JOJDKHA OOpaTUTCS B HYJIb HAa TpaHUIE 00J1acTH; B) BTOpas MPOU3BOAHAS
(GyHKINY IO HOPMAJIH JOJKHA OOpaTUTCS B HYJIb HA TPaHULE OOJIACTH.

10.3 OgHopoaHoOU KpaeBou 3amadeii Helimana Ha3bpIBacTCS KpaeBas 3ajada, COTJIACHO KOTOPOM: a)
ucKoMasi GyHKIHMS AOJDKHA 0OpaTUTCS B HYJNIb Ha rpaHuile obiactu; 0) mepBas Mpou3BOIHASL
GyHKIIMM IO HOpPMaiu JOJDKHAa OOpaTUTCs B HYJIb Ha TIpaHule o0jactv; B) BTopas
npou3BOIHAS (PYHKIIMH 10 HOPMAJIU JI0JDKHA OOpaTUTCS B HYJIb Ha IpaHuIle 001acTu.

10.4 U3 pemienus kpaeBod 3ajauyu Juisl BOJH Tumna E B mpsIMOYroiibHOM BOJHOBOJE CIIEAYET, YTO
BO3MOYKHO pa3fesbHOE CYIIECTBOBAaHHE CKOJIb YrOJHO OOJBIIOro 4yKcia BojH Tuna: a) Egn; 0)
Emo; B) Emn, M 1 N — 1ieseie yncoa.

10.5 U3 pemienuss kpaeBoi 3a1a4yu AJs BOJH Tuna H B mpsAMOyroiabHOM BOJHOBOJE CIENYET, YTO
BO3MOXKHO pa3fIelIbHOE CYIIECTBOBAHHE CKOJIb YTOAHO OOJNBIIOrO 4Kcia BOJH THma: a) Hop; 0)
Hmo; B) Hoo.

10.6 OCHOBHBIM (HU3LIMM) TUIIOM BOJIHBI B IIPSIMOYI'OJIbHOM BOJIHOBOJIE SIBJISI€TCS BoJIHA: a) E11; 0)
Hoy; B) Hyo.

10.7 XapakTepucTH4ecKoe COMPOTUBJICHHE MPSIMOYTOJILHOTO BOJHOBOJA, pabOTAIOIIEr0 Ha BOJHAX
E — Tuna, ectb (yHKIMA 4acTOTBI M NPU A=A paBHO: a) o©; 0) 0; B) Zo —
XapaKTepUCTHUUECKOE COMTPOTUBIICHUE BaKyyMa.

10.8 XapaKkTeprucTUIecKoe COMPOTUBIICHUE MPSMOYTOJIBHOTO BOJIHOBOJIA, PA0OTAOMIETO HA BOJIHAX
H — tuna, ectp QyHKUMA 4YaCTOTBI M IpPU Ag=A« paBHO: a) o©; 0) 0; B) Zo —
XapaKTEePUCTHUUECKOE COMIPOTHBIICHHE BaKyyMa.

10.9 Berymuiue BoJIHBI B IPSMOYTOJILHOM BOJIHOBOJIE UMEIOT MecTo, ecnu: a) 3=g; 6) B<g; B) >0,
rae B - ko3 dunment hazpl B CBOOOIHOM MPOCTPAHCTBE, § — MOMEPEYHOE BOJIHOBOE YHCIIO.

10.10 ITo mpssMOyroabsHOMY BOJIHOBOJY pacmpocTpaHsercs BoiHa Hig — TuIa, mpu 3ToM NoJspu3anus
MarHUTHOTO BEKTOPa MOXKET OBITh: a) SJUTMNTUYECKO; 0) KPYroBOM, C JIEBHIM HAIPABICHHEM
BpAILIEHNs; B) KPYTOBOM, C TPABbIM HAIIPABICHUEM BPAICHHUS.

10. KonrposbHbie Bompocsl mno Teme — Kpyrabli MerajimyecKuit
BOJIHOBO/

11.1 Meroa pa3neneHus TEPEMEHHBIX, HCIONb3yeMbI nAns pemeHus auddepeHnnarbHbIX
YpaBHEHUI, BTOPOTO MOPSIKA, 3aKIIFOYACTCS B TOM, YTO UCKOMOE PEIICHHE MPEICTABISETCS B
BUJIE: a) IPOU3BEICHUE TPEX MHOTOWIECHOB; 0) MPOU3BEICHUH TPEX MPOU3BOIBHBIX (DYHKIINNA;
B) Npou3BeAeHne Tpex QyHKUUN OJJHA U3 KOTOPBIX 3aBUCUT TOJBKO OT I, Ipyras — TOJBKO OT
(@, TPEThSI — TOJBKO OT Z.

11.2 Kopenp ¢ynkimu beccens ecTh 3HaueHHE apryMeHTa (YHKIIMH MPH KOTOPOM caMa () yHKITUS:
a) oOparaercst B 66CKOHEYHOCTD; 0) oOparraercsi B HyJib; B) TOCTUTA€T MaKCUMyMa.

11.3 ®wusuveckuii CMbICT UHAEKCOB M U N BOMHBI Emp B KPYIJIOM METaNIMYECKOM BOJIHOBOJE
O3HAYaeT: a) M — YHUCIIO CTOSYUX ITOTYBOJIH BJIOJIb KOOPAWHATHI (, @ N — YUCIIO CTOSYUX
MOJYBOJH TO paJualibHOM KoopauHate [; 0) M — YHCIO CTOSYUX IMIOJYBOJH BJIOJb
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KoopAuHaTel Z, a N — BIOJb KOOPIMHATHI (; B) M — YHUCIO CTOSYMX IOJIYBOJH BJOJIb
KOOpAUHATHI Z, a N — BAOJIb KOOPJIUHATHI I.

11.4 Ilyrem mnocnenoBaTtenbHON AeGopManuyl MPSIMOYTOJIBHOTO BOJHOBOJA MOKHO TOJYYHUTh
KpPYIJIbIA METaUIMYeCKHil BOJTHOBOJ. MHTepecHO, a Kakoil TUIl BOJHBI OyaeT B KPYyrioM
BOJIHOBO/IE €CJIH 10 TPSIMOYTOJILHOMY BOJIHOBOJIY pacipocTpansercs BoiaHa tuma Hig?: a) Eqo;
6) E01; B) H11.

11.5 HusmuMm Tumnom konebanuii Eyy, B KpyriioMm BoTHOBO/IE sBisieTcst BotHA: a) Eq1; 6) Eog; B) Ego.

11.6 HuzmuMm tunom konedanuii Hy, B Kpyriiom BotHOBO/IE siBIisieTcst BoHA: a) Hog; 6) Hig; B) Hos.

11.7 Kakoil TUII BOJIHBI B KPYIJIOM METAJNINYECKOM BOJHOBOJE IPEANOUYTUTENIBHEN HCII0JIb30BAThH
JUTs manbHen cBssu: a) Eqo; 6) Hop; B) His.

11.8 B KpymioM METaUIMYECKOM BOJHOBOJAE MOTYT pAaCHPOCTPAHSTCS 3JIEKTPOMAarHUTHBIE
KoJieOaHUsl OCHOBHOTO THITA C JUTMHOM BOJIHBL: a) Ap>3,41a; 0) Ao<3,41a; B) 3,41a>A¢>2,61a.

11.9 Onpenenure quana3zoH 4acToT, B IpeJeinax KOTOPOro B KPYIJIOM BOJIHOBOJAE AUAMETPOM 4 CM.
MOJKET PaCIPOCTPAHSATCS TOJBKO BOJHA OCHOBHOro Tuma. OtBeT: a) fp6>2,21T1;0) f,.6<2,9
I'To; B) 2,2I'Tu< fs <2,9TTw.

11.10 Haubonpmee npumeHenue B Texuuke CBY monyuniu, Tak Ha3pIBaeMble CAMMETPUYHBIE BOJIHbI
B KPYIJIOM METALTMYECKOM BOJIHOBOJIE. [IpocTeiinieli BOJIHOM TaKoro TUTIA SIBJISICTCS BOJTHA: a)
Eo1; 6) Hoa; B) Ea.

11. KoHTpoJibHBIEC BONIPOCHI 110 TeMe — BotHoBOAbI ¢ BostHamMu Tuna T

12.1 ®a3oBast ckopocTs T — BOIH B BOJHOBOJE YIOBIETBOpSET ycinoBHio: a) Vg=c; 0) Vy>c; B)
Vp<c (1mox ¢ — uMeeTcs B BULY CKOPOCTh CBETA B 3aIIOJIHAIOIIEH BOIIHOBOJ CPEJIE).

12.2 JInuHy BOJHBI T€HEpATOpa, COOTBETCTBYIOILYIO CIy4yaro 3=, HA3bIBAIOT KPUTUUYECKOMN IJIMHOM
BOJIHBI JAHHOT'O TUIIAa U 0003HAYAIOT Ap. Torna juis BoaH tuna T Oynem uMeTsb: a) Agpr=0; 6)
kaT: ©, B) 0<7\‘1<pT< ©.

12.3 U3 snektpoctaTuku u3BecTHO, uTo E(X,y)=-gradg,(X,y). MoHO Mmokas3arh, 4TO B OTCYTCTBHE
3apsa0B B BOJHOBOAE C T — BONHOWM, 3TO COOTHOIIEHUE YIOBIETBOPSIET: a) IMEPBOMY
ypaBHeHHIO MakcBemia; 0) BTOpOMYy YpaBHEHHIO MakcBeia; B) TPETbeMYy YypaBHEHUIO
Makcsena.

12.4 Bonnsl Tuna T MOryT pacnpocTpaHSTHCSA: a) B IPSIMOYTOJIBHOM BOJIHOBOJE; 0) B KpyIjoMm
BOJIHOBOJIE; B) B BOJIHOBOJIE, B KOTOPOM MMeEETCs JiBa U 0oJiee N30JIMPOBAHHBIX APYT OT Apyra
TOKOHECYIIHX TIPOBOHUKA.

12.5 Ammuurtyna BeKTOpa HAMpsHKEHHOCTH DSIEKTPUUECKOrO TMOJs B MOMEPEYHON IIIOCKOCTH

KOAKCHAJIbHOTO BOJIHOBOJA MMEET MPOCKIMH BIOJb €AMHUYHBIX BEKTOPOB: a) 1.; 6) 1., i(P ; B)
l(p .

12.6 KoakcuanbHbIi BOJIHOBOJ, B CIPAaBOYHOM JIUTEpaType, PEKOMEHIYETCS HCIO0JIb30BaTh IPH
fra6<10I'T11, uTo 0OycnoBneHo: a) IToTepsiMu B UAIEKTPUKE; ) MOTEPSIMU B IPOBOJHUKAX; B)
noTepsiMu Ha Bo30yxaeHue Beicnx BoiH E —u H — tunos.

12.7 Husmmii TUN BOJHBI B MHKPOIIOJIOCKOBOM BOJIHOBOJE, MMEIOUIMI HYJIEBOE 3HAUYCHUE
KPUTHYECKOW 4YacTOThl, NPHHATO Ha3blBaThb KBasu — T — BOJHOW, 4YTO O3HA4aeT
cymecTtBoBanue: a) E — BonH; 6) H — BonH; B) T — BonH, E — BoniH 1 H — BonH, 0;THOBpeMEHHO.

12.8 XapakTepucTUuecKoe CONPOTUBICHHE MHUKPOIOJIOCKOBOW JIMHUM COBMAJA€T C BOJHOBBIM
comportuBienuem mpu: a) b/h>>1; 6) b/h<<l; B) b/h=1, rne b — mmpuna nomocka, h —
TOJIIIAHA MTOJIOKKH.
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12.9 BxogHoe conmpoTHBIIEHHE HArPY>KEHHOTO OTpe3Ka BOJIHOBOJA ¢ T - BOJIHOW €CTh (PYHKITUS €To
JUTMHBI, TIO3TOMY KOPOTKO3aMKHYTBIH OTPE30K MMEET MHAYKTUBHOE CONPOTUBIICHUE, €CIIU:
a)I>A/2; 6) MA<I<A/2; B) ISM/4.

12.10 UHTepecHo, a B KaKOM cllydae BXOIHOE COINPOTHUBJICHHE JIFOOOTO OTPE3Ka PaBHO BOJHOBOMY
COIIPOTUBJICHUIO JIMHHUU NEpCAavn HE3aBUCUMO OT €ro JJIHMHBI U OT yacToTbl? OTBET: a) npu

Zp>Zy; 0) ipu Zy=Z;; B) ipu Z,<Z,,.

12. KonrpoJsbHble Bonpocbl mo teme — Kouedarenbnas cucrema CBY.
O0BbeMHBIE PE30HATOPBI

13.1 3aMKHYTBI C JBYX CTOPOH OTPE30K JIMHHM Tepeladyd M OOBIYHBIA KOJIeOATEIbHBIM KOHTYP
OTJIMYAETCS TEM, YTO B PE30OHATOpE: a) UMeEeTcs OOJIbILIOE YUCIO JJIMH BOJIH, HA KOTOPBIX
BBITIOJIHSIOTCSL YCIOBUSI pe30HaHca; 0) pe30HaHCHAs 4acTOTa OMpEeNeNseTcs JUIMHOM OTpe3Ka;
B) PE30HAHCHAs YacTOTa KpaTHA LEJIOMY 4YMCIy IOJYBOJH, YKJIQJbIBAIOIIMXCSA Ha [UIMHE
OTpe3Ka.

13.2 OOBeMHBII PE30HATOP OTIIMYAETCS OT KOPOTKO3aMKHYTOTO OTpe3Ka ABYXIPOBOJHON JIMHUM
TEM, UTO: a) KapTHHA CTOSIYMX BOJH Oy/eT MMETh MECTO MO KOOpAMHATAM X M Z; 0) KapTuHA
CTOSIYMX BOJIH Oyl€T UMEThb MECTO MO BCEM TpeM KoopauHaTam XYZ; B) KapTHMHA CTOSYUX
BOJIH OyJieT UMeTh MecTo B miockoctu XOY.

13.3 B npsimoyronbHOM OOBEMHOM pe3oHaTope Ha BoiHe Hijg — TUma pe3oHaHCHas 4YacTroTa
BHEIIHET0, BO30YKJAIOIIEr0 reHepaTopa ONpeAeNsieTcs: a) pa3MepoM IIHPOKOH CTEHKHU a; 0)
pa3MepaMu a M y3Koii CTeHKH — D; B) pasMepamu a u AiiHO#M oTpeska .

13.4 OcHOBHBIM THUIIOM (OCHOBHOM MOJ0W) KOJ€OaHUI B MPSMOYTOJIBHOM PE30HATOPE SIBISETCS
moza: a) Higg; 6) Hizz; B) Hios.

13.5 [l momabl Hip; B MPSIMOYTOJIBHOM PE30HATOPE MAKCHMYM JICKTPUYECKOTO TIOJIS UMEET MPH: a)
x=a/2; z=1/2; 6) x=a/2; y=bl2; z=1/2; B) Xx=a/2; 0<y<b; z=I/2.

13.6 s moas! Hipr B IpsIMOYTOJIbHOM pe30HATOPE MAKCUMYM MarHUTHOIO MOJIE UMEET MECTO MpHU:
a)x=0, y=0, z=0; 6) x=0,a; y=0,b; z=0,l; B) X=a, y=b, z=I.

13.7 OcHOBHBIM THUIIOM (OCHOBHOM MOJI0¥1) KoJIeOaHUI B IMJIMHIPUYECKOM PE30HATOPE SBISETCS
mona: a) Eoio; 6) Hiza; B) Hoa.

13.8 B 00beMHOM pe3oHaTOpe BO3MOXKHO cyriecTBoBaHuE MOA: @) Hyno; 6) Emno; B) Hozo.

13.9 B koakcuanbsHOM pe30HATOPE BO3MOXKHO cyiiecTBoBanue Moa: a) Toip; 6) Toop; B) T1ip.

13.10 Jlmst mocTpoeHHs] TOJIOCOBOTO YAaCTOTHOTO (PWIbTpa, OOBEMHBIM PE30HATOP HEOOXOAMMO
BKJIIOUMTB: a) M0 aICOPOHpPYIOLIEMY cIIoco0y; 6) O MPOXOJHON cXeMe; B) UCIONb3yeTcs 00a
croco0a BKJIIOUEHUS.

13. KonTpoJibHble BOonpockl mo TeMe — CorjiacoBanue HaArpy3Ku ¢ JIMHUel
nepeaaym

14.1 Tlox y3KOMOJOCHBIM COTJIACOBAaHMEM MOHUMAETCS: a) IOCTH)KEHUE pekuMa Oeryiiel BOJIHbI Ha
€IMHCTBEHHOI pacueTHOl yacToTe; 0) IMpU pacueTe HOMUHAJIOB 3JIEMEHTOB COIJIACYIOLIETO
yCcTpoiicTBa mojoca pabodyux YacTOT HE KOHTPOIMPYETCS; B) UTO IOJ0ca pabOYMX 4YacToT
OTIpeNIeNeTCs SKCIIEPUMEHTAIIBHO MOCTIe HaX0KICHHSI HOMUHAJIOB COTJIACYIOIIMX 3JIEMEHTOB.

14.2 V3KONOJIOCHOE COTJIaCOBAHUE MOXET OBITh OOECHeueHO C IMOMOIIBIO: a) MOJYBOJHOBOTO
TpaHchopMaTopa CONPOTHBIIEHHH; 0) YeTBEPTh BOJIHOBOTO TpaHC(OpMATOpa; B) C TMOMOIIIO
COCPEIOTOUYEHHBIX PEAKTUBHOCTEH.

14.3 TIpu y3KOMOJOCHOM COIJIACOBaHUM JIOCTATOYHO MMETh: a) OJHY CTeleHb CBOOOJBI — MECTO
BKJIFOYCHHSI COTJIACYIOIIETO D3JIEMEHTa; 0) JBE CTEMeHH CBOOOJABI — MECTO BKIIIOUYEHUS
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COIVIACYIOLIET0 YCTPOMCTBA M €ro BOJHOBOE CONPOTUBIICHHE; B) TPU CTENEHU CBOOOABI —
MECTO BKJIIOUEHHSI, BOJIHOBOE COMPOTUBIICHHE U M0JIOCA PA0OOYMX YaCTOT.

14.4 Ilpu MMPOKOIIOJOCHOM COIJIACOBAaHMM pPEILAIOTCS CIEAYIOIIHME 3aJaud: a) IOJYy4YHTh
MakcumainbHoe 3HaueHrne KbB B MakcumanbHON 1mosioce 4acToT; 0) MOJTYYUTh MaKCHUMAIbHOE
3HayeHue KbB B 3amaHHOl Mosioce 4acTOT; B) MOJYYUTh MAKCHUMAJIbHYIO I10JIOCY YacTOT
COTJIaCOBAHUs IIPU 33JaHHOM 3HaueHuHu Jornycrumoro KbB.

14.5 IInpokomonocHoe COrjacoBaHUE C MOMOIIbI PEAKTHBHOI'O COIJIACYIOIIEro YCTPOMCTBA: a)
JOCTUTAeTCs MPH KOHEYHOM YHUCIIE CTENeHEH cBOOObI; 0) MpH 4ucie CTerneHei cBoOObI,
CTpeMsIIUMCS K OECKOHEYHOCTH; B) HE JOCTUTaeTCs IIPU JIF0OOM YHCIIe CTelIeHeNH CBOOO/IbI.

14.6 IIupoKOI0JIOCHOE COIJIaCOBaHME IO ITOCTAHOBKE 3aJaud OJU3KO K CO3JIaHUIO YaCTOTHO —
n30MpaTenbHbIX (DUIBTPOB, MOATOMY AJS IOCTPOEHHUS COIJIACYIOLIEr0 YCTPOWCTBA MOXKHO
UCTIOJIb30BAaTh: @) OTPE30K BOJHOBOJAA PETYJSIPHOTO CEYCHHUS; 0) OTPE30K BOJHOBOA C TUIABHO
U3MEHSIOIIMMCS  BOJHOBBIM CONPOTHBIIGHHMEM; B) CTYNEHYATble IEPeXOoAbl — aHaJor
4yeObINIeBCKOro TpaHchopmaropa.

14.7 VcXOAHBIMHM JaHHBIMHU Ul MPOEKTUPOBAHUS HIMPOKOIOJIOCHOTO COIJIACYIOUIEro yCTpoiicTBa
SIBJISIIOTCS: @) Tepernaj BOJHOBBIX CONMPOTUBICHUN Zpi/Zpn, Tie N — uucio crynenei; 0)
nepenajg BOJIHOBBIX CONPOTUBIECHUN M cpelHsAs pabodas yacToTa; B) Iepenaja BOJHOBBIX
COIIPOTHUBIICHUH, CPEIHSISI YACTOTA U T10JIOCA COTJIACOBAHMUS.

14.8 Tlepemnaa BOTHOBBIX CONPOTUBICHUH Zp/Zpn, Tae N — 4mciio crymneHeil ompenensier: a)
MacIITaOHBIA KO3 PUITEHT; 0) paccorIacoBaHUE B TOJI0CE MIPOITYCKAHUS; B) SJCKTPHICCKYIO
JUINHY CTYIEHbKH.

14.9 Tlonoca coriacoBaHMs OIpenENseT: a) MacluTaOHbI Koa(¢uiueHT; 0) paccoriacoBaHue B
[10JI0CE MPOIYCKaHUS; B) SJEKTPUUECKYIO JUTMHY CTYIIEHBKH.

14.10 YTto MOXeT ABJIATHCA IPOTOTUIIOM IPHU IpoeKkThpoBaHUM onHOTUNHBIX CBY ycTpoiicTs?: a)
HIMPOKOIIOJIOCHOE  COIJIaCyIolllee  YCTPOWCTBO; 0) MHOIOCTYNEHYAThlil HarpaBlIeHHBIN
OTBETBUTEIh; B) MOJOCHO-TTPOMYCKAIOMIHHA QUIBTP.

14. KonTpoJibHbIE BONPOCHI 110 TeMe - Y3ubl 1 aeTtagau CBY Tpakra

15.1 CornacoBaHHbIe Harpy3Kd MOTYT OBbITh BBIIIOJIHEHBI B BUJIE: @) OTKPBITOTO OTpe3Ka BOJHOBOA;
0) KOpPOTKO3aMKHYTOI'O OTpe3Ka BOJHOBOJA; B) KOPOTKO3aMKHYTOI'O OTpe3Ka BOJIHOBOJA C
MOTEPSIMHU.

15.2 TpeOyeTcst co3/1aTh KOAKCHATBLHO — BOJTHOBOIHBIN MEPEXO/ A1 TPSIMOYTOJILHOTO BOJIHOBOA C
BosiHOM Tuna Hjp. KakoBo Balle KOHCTPYKTMBHOE DELIEHHE, €CIM 3a/JaHa I0J0Ca 4YacToT
>20% npu KbB~0.95?: a) nepexoj ¢ KoakcuanbHbIM HUIeH(OM; 0) nepexosa ¢ MonepeyHbIM
CTEpKHEM U COIJIacyrolled WMHAYKTUBHOM nauadparMoil; B) mepexo]l MyrOBUYHOIO THUIA U
corJiacyroue HHAYKTUBHON AnadparMon.

15.3 Bo3Oyxaenue BOJHBI HHU3IIEro Tuma Hji; B KPYIrJioM BOJHOBOJAE BO3MOXHO C ITOMOIIBIO
IPSIMOYTOJIBHOTO BOJHOBOAA C BONHOM Tuna Hig. I8 IIMPOKONOJIOCHOTO COTJIaCOBAHHUS
HE0OXO0UMO BBIOpaTh CBSI3b: @) YE€pPE3 OTBEPCTHUE CBS3M B CTEHKE KPYIJIOTO BOJHOBOJA; 0)
Yyepe3 COMIACyIoIlyl0 YeTBEPTHbBOJIHOBYIO BCTaBKY C OBAJIbHOM (hopMOH MONEpeyHoro
CEYEHHS; B) C TMOMOIIBIO IUIABHOTO IEpeXoja C MOCTeNeHHOW nedopmManuell MonepeyHoro
CEYEHUH.

15.4 TloBopoThl M M3rHOBI JUHUI Mepeaadyud OTHOCSTCS K YHCIY HEPEryJIspHOCTEH, CHIDKAIOIINX
Ka4eCTBO COIJIACOBAHUS M DJIEKTPONPOYHOCTh. Bo m30ekaHHe 3TOro MPUMEHSIOT CIIOCO0
“nonpe3aHus”’ yrioB. DJIEKTPONPOUYHOCTh BOJHOBOAA MOJKHO COXpPaHUTh, €CIIM: a) BBIOpATh
JUIMHY CKOCa PaBHOM Ay, 0) M3rOTOBUTH JBOWHOW MOBOPOT JUIMHOM Ay/4; B) M3rOTOBUTH
IUIaBHBIA M3rH0, MIMHOM NAL/2, The N — 1eJI0e YHCIIO.
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15.5 Merox nAeKOMIO3WIIMM B aHAJIW3€ MHOTOMOMIOCHBIX ycTporictB CBY mo3Bosser: a)
npencraButs CBY TpakT B BUE psisia MPOCTHIX YCTPOUCTB; 0) MPOU3BECTH 3aMEHY IPOCTOTO
ycTpoiicTBa (0a30BOro  3JIeMEHTa) HEKOTOPOHl CXeMOW 3aMelleHMs, COCTOsIEeH U3
cocpenoroueHHbIX 3MeMeHToB L,C m R ¥ u3 OTpe3koB NMHHM Tepenavyu; B) MPEACTABUTH
marpully nepeaun CBY Tpakta B Buie NpOU3BEICHMSI MATPUILl ME€peJadyd COCTaBIISIOLIUX
0a30BBIX 3JIEMEHTOB.

15.6 ATTeH0aTOpBl MOTYT OBITH TOTJIOMIAOIIIETO THIIA, MPEASIbHBIC U ToJIIpu3aoHHbie. C el
MHUKPOMUHHMATIOPH3AIMK aTTEHI0ATOpa CJexyeT BbIOpaTh: a) MOJAPH3ALHMOHHBIN THIT; 0)
npeeabHbIN TUIT; B) MOIVIOMIAIOLIETO TUIIA.

15.7 KonctpykTtuBHO (hazoBpamiarenb He OTIMYACTCA OT aTTEHI0ATOpa MOTJIOMIAIOLIET0 THIIA, a B
YeM TOrJa OTJIMYME: a) NOCTOSHHAs PACIpPOCTPAHEHUs YMCTO JEHCTBHUTENbHAs BEIMYUHA; O)
OTCYTCTBYIOT IIOTEPH B JUAIEKTPUUYECKOH IJIACTHHE; B) OTCYTCTBYET MOTJIOLIAIONINM CIIOM Ha
JURJIEKTPUYECKOI MIacTuHe.

15.8 YroObl ydacTOK KpPYTJOro BOJIHOBOAA C JUAJIEKTPHUUYECKOW IUIACTHHON MpeoOpa3oBBIBAI
JUHEHHO MOJApU3aLMOHHYI0 BOJIHY Hii B BONHY C KpyroBoil mnosjspusanuei, HYKHO: a)
o0ecreunTh Ha €ro BbIXOJE€ PABEHCTBO aMIUIUTYJ BOJH, MOJSPU30BAHHBIX MAPAJUIENbHO U
NEPIeHIUKYIApHO MacTuHe, 0) obOecmeunTh cABUT MO (ase Mexay HUMH Ha T/2; B)
00eCreYnTh PABEHCTBO aMILIUTY U CABUT 10 (aze MeXAy HUMHU Ha T/2.

15.9 JIBOIiHOI BOJIHOBOJHBIN TPONMHUK (“‘MarMueckuili MocT’) MpenCTaBiIsieT co00iM coeTuHEHUE B
OJIHO YCTpOMCTBO: a) n1ByX E — tpoiinukos; 0) E —u H — tpoiinukos; B) AByx H — TpoitHHKOB.

15.10 Konb1ieBoit MOCT U3 NPSMOYTOJIbHOTO BOJHOBO/IA, KOTOPBIN CBEPHYT B KOJBIIO B IJIOCKOCTH E,
BoJIHBI Hip, U mpHcoennHeHNs K HEMy 4YeThIpex Iuieueil oOpasyer ycTpoiictBo: a) Tpex H —
TpOHHUKOB; 0) 1BYyX E — TpoitnukoB u ogHoro H — Tpoiinuka; B) Tpex E — TpoiiHUKOB.

15. KonTpoJibHbIe BONIPOCHI 10 TeMe - YcTpoicTBO CBY ¢ HaMarHu4eHHbIM
(peppurom

16.1 ®eppoMarHUTHBIN PE30HAHC — HM3OUPATENbHOE TMOTJIONIEHNE SJEKTPOMAarHUTHON HSHEPTUH,
XapakTepusyercs: a) JapMopoBckuii wacrtoroir fo=yHp, rae y - oTHOIIeHHME MarHUTHOTO |
MEXaHMYECKOTO0 MOMEHTOB D3JIEKTpPOHA; 0) JIapMOpPOBCKOM 4YacTOTOW W IIUPUHON JIMHUU
HOMJIOIIEHUs. 1o YpoBHIO 0,5 OT MakCHMalbHOIO 3HAY€HMs; B) JIAPMOPOBCKOM YacTOTOii,
LIIMPUHON JIMHUY NOTJIOIIECHHUS U MOISAPU3ALHEN dJIEKTPOMAarHUTHON BOJIHBI.

16.2 Ycerpoiictrso CBY ¢ ¢depputamu mojpas3ziensioTcs Ha: a) B3aMMHble W HEB3aUMHbIE; O)
HEB3aUMHBIE U YIIPABIIONINE; B) HEB3aMMHBIE, YIIPABIISIONINE U C MATHUTHON TAMSATHIO.

16.3 Dddext Dapanes — sBIEHUE MOBOPOTA IUNIOCKOCTH MOJSPU3ALUYU JTUHEHHO MOJIIPU30BAHHON
BOJIHBI TIPH €€ PaclpOCTPaHEHUH B TUPOTPOITHOW Cpele MMEET MECTO TpH: a) MOIEePeYHOM
HaMarHMYMBaHUM (GeppuToBOrO 00pasua (BKIaablIa); 6) Mpo10JbHOM HaMarHMUYMBaHUY; B) B
o0oux ciayJasx.

16.4 Bentunu ObiBatoT: a) Ha 3¢ ¢exre Dapajnes; 0) Ha siBIEHUN (EPPOMATHUTHOTO PE30OHAHCA; B)
CO CMEIICHUEM TIOJISI.

16.5 Iupkynsatopsl ObiBatoT: a) ¢a3oBsle; 0) Ha dpdexkre Dapanes; B) ¢ momnepeyHo
HaMarHUYEHHBIM (epPUTOBBIM 00Pa3IOM.

16.6 deppuroBsie (QazoBpamatenu ObBatOT: a) Ha Jddekre Dapanmes; 0) ¢ MOMEPEUHO
HaMarHMYEHHBIM BKIJIAJIBIIIEM; B) TOPOHUJATBHBIC.

16.7 OpHope3oHaTOpHBIe (heppuUTOBbIE (QHUIBTPHI HCIOJIB3YIOT SBJIEHUS (HeppOMAarHUTHOTO
pe3oHaHca (aHaJOr KojeOaTeNbHOro KOHTYpa), MpPH 3TOM, CBSI3aHHBIE JHHHUM Iepenayd,
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00beMHEHHbIe Yepe3 (heppUTOBYIO cpely HEOOXOmuMo pasMecTuth mox yriaom: a) 30°; 6)

45°:8) 90° .

16.8 Haubomnee pacnpoCTpaHCHHBIM SBIAECTCS Y ULHUPKYISITOP — CHMMETPHYHBIA TPOWHUK B
wiockoctd H, W HaMarHu4yeHHOW (GeppUTOBON MmIAiidbI B €ro IEHTpEe, IpU 3TOM BOJHA
IpoXoauT mo mytu: a) 1—-2—3—1; 6) 153->2—1; B) 152—>1->3, B 3aBUCUMOCTH OT
HarpaBjeHusi noaMarHuumBatomero mnoias Hp, wuugekcamu 1,2,3 o0o3HaueHbl IUIeUH
MUPKYISITOpA (110 TTOPSIIKY ).

16.9 B mecTUIONOCHBIX JACTUTEIAX MOIIHOCTH pa3iuyaroT IJIaBHBIM BXxoJ 1 U JBa BbIxonda 2 u 3,
0o0pa3ymomux peakTUBHBIA IIECTUIIONIOCHUK, KOTOPBbIH HE MOXET OBITh COTrjacoBaH
OJTHOBPEMEHHO 10 BCeM TpeM BxoaaM (cM. 2.5.15). UtoObl oOecredyuTh COTIacOBaHUE H
pa3Bs3Ky BXOJIOB 2 U 3, HEOOXOMMO BBECTH B CXEMY: ) JAOIOJIHUTEIbHYIO PEaKTUBHOCTH; 0)
JIOTIOJIHUTEIBHYIO TIPOBOJIUMOCTb; B) JOMOJHUTEIHHOE COTPOTUBIICHHE.

16.10 Hexommosunums yctpoiicte CBY mpemycMarpuBaeT 3aMEHY Ka)K[OTO BBIIEIECHHOTO 0a30BOro
AJIEeMEHTa HEKOTOPOM CXEMOM 3aMEIleHHUsI, COCTOSIIEH U3 COCPEAOTOUYCHHBIX 3JIEMEHTOB: a)
LC; 6) LCR; B) LCR wu oTpe30K JIUHUHU ITepeaayH.

8. Jlabopamopuvle pabomul

OrnenuBaeTcs MPaBUILHOCTh U CAMOCTOSATEILHOCTH BBIMOJHEHUS J1a00paTOPHOM
paboThl. OLIeHUBAETCS Ka4eCTBO U MOJHOTA oopmiieHHs otyeTa. OLieHUBaeTCs
yYMEHUE MPEICTaBUTh U YCTHO 3aIIUTUTH OTYET O JabopaTopHOil paboTe.

8.1 Ilepeuens nabopamopmuix pabom

[ TexHuueckas anekTpoguHaMuKa. OCHOBBI JJIEKTPOAUHAMUKH U PACIIPOCTPAHEHUE
paanoBoaH. AHTeHHBI 1 ycTpoiictBa CBY: Jlaboparopuslii mpaktukyMm / Kosznos B.I'.,
Koporomos B.C., llloctak A.C. — 2012. 137 c. D1eKTpoHHBIN pecypc
edu.tusur.ru/training/publications/1319]:

1. Uccnenosarue npyxnomocHukos Ha CBY. [['nass 1,4,5.1].
2. 3MepeHne napaMeTpoB B3auMHBIX deThipexmnointocankoB Ha CBY, [['naser 1, 4, 5.4],
3. 2.2.3. Uccnenosanue napamerpos CBY pesonaropos. [[nass 1, 2, 4, 5.7],

4. UccnenoBanue napaMeTpoB (epputoBsix BeHTHIeH. [[naBer 1, 3, 4, 5.5].

9. Ilpakmuuyeckue 3auamusl

9.1 JIabopatopHble 3aHATUS (pellIeHne 3a1a4).

O]_IeHI/IBaeTCH MMPaBUJIBHOCTE U CAMOCTOATCIIbHOCTb PCIICHUA TUIIOBBIX 3a/1a4 Ha

J]a60paTOpHBIX 3aHATHUAX MO0 CICAYIOIIUM TeEMaM [TexHudeckas 3IeKTPOIMHAMUKA:
VYuebnsiit npaktukyM / [loctak A. C., Kosnos B. I'., Koporogos B. C. —2012. 159 c.

DekTpoHHBIH pecypc edu.tusur.ru/training/publications/1320] :
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DJIeMeHTHI BEKTOPHOTO aHau3a, [3agaun Ne 1.7.1-1.7.15].
OCHOBBI TCOPHH DIIEKTPOMAarHeTu3ma, [3amaun Ne2.2.1. -2.2.20].
YpaBuenust Makcseria, [3agaun Ne 3.2.1. - 3.2.17].
Craructuyeckue u OMII, [3amaun Ne 4.2.1. - 4.2.20].
Otpaxkenue u mpeaomienue miockux IMB, [3agaun Ne 5.2.1.- 5.2.15].
BomHoBobI, [3amaun Ne 6.2.1. -6.2. 6].
Pe3onaropsl, [3amaun Ne 7.2.1. -7.2. 5].
YcrpoticTBa ¢ kBasu - T BomHamu [3amaun Ne 8.2.1. - 8.2.5].

ONoGRWNE

9.2 Pewenue 3a0au 015 camocmosmenvHoll (Oomauneti) pabomei.

O1ieHUBAETCsI MOJTHOTA M ITPABHIILHOCTH 33144 JJIsi CAMOCTOSITEIILHOTO PEIICHHUS, Y KaXKIOTO
CTyJICHTa CBOM BapHaHT 3aJa4yd. 3a/1a4u IPEIararoTcs 1Mo CIeayomuM teMaM [ Texaunueckas
anekTpoauHamuka: Yueonsiid npaktukym / [llocrak A. C., Kosnos B. I'., Koporogos B. C. — 2012.

159 c. DnexTponHubIit pecype edu.tusur.ru/training/publications/1320] :

. DIIeMEHTBI BEKTOPHOTO aHam3a, [3amaun Ne 1.8.1-1.8.9].

OCHOBBI TEOPHH AIICKTPOMAarHeTu3ma, [3amaun Ne2.3.1. -2.3.12].

VYpaBHenus Makcseria, [3amayun Ne 3.3.1. - 3.3.8].

Cratuctuueckue u DMII, [3amaun Ne 4.3.1. - 4.3.10].

Otpakenue u npesomieHue miockux IMB, [3agaun Ne 5.3.1.- 5.3.8].
BoaroBopl, [3amaun Ne 6.3.1. -6.3. 15].

Pesonaropsl, [3agaun Ne 7.3.1. -7.3. 15].

YcrpoiictBa ¢ kBa3u - T BonHamu [3amaun Ne 8.3.1. - 8.3.15].

NG WNEE

10. KOHI’I’IpOJleble 60NpPoOoCHl, 6IHOCUMDBLE HA IK3AMEH

1 DexTpOMarHUTHOE MOJIE ¥ €10 MATEMATHYECKUE MOJIEIH.
2 3akoH Oma B nuddepenunanbHoi hopme.
3 DIeKTpOMAarHUTHHIE BOJIHBI B XOPOIIIO TIPOBOIAIIEH cpeie.
4 3aKkoH coXpaHEHus 3apsia
5 DnexTpoMarHUTHBIE BOJHBI B CBEPXIIPOBOIHUKAX. Y paBHEHHE JIOHIOHOB.
6 3axoH ["aycca.
7 HopmanbHoe nagenne OMB Ha uieanbHO MPOBOJSIIYIO TOBEPXHOCTD.
8 3aKOH HEPa3pbIBHOCTH MAarHUTHBIX CUJIOBBIX JIMHUM.
9 3axon CHennsl.
10 Yron Bbprocrepa.
11 Yroa nosHOro BHYTPEHHETO OTPAKEHHUS.
12 3akoH MOJIHOTO TOKA.
13 Tok cMenieHusl.
14 HeogHopoAHbBIE TIJIOCKUE BOJIHBI.
15 I'parnnunble ycnoBus JleoHTOBHYA.
16 3aKoH 3J1I€KTPOMAarHUTHON UHAYKIIMH.
17 IMagenune mockoit OMB 1o mpon3BOILHBIM YTJIOM Ha W/I€ATBHO MPOBOASIIYIO IIOBEPXHOCTD.
18 IloHATHE MPOJOIBHON U MIONIEPEYHOM COCTABIISIFOIINX TOJIS.
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19 MarepuanbHble ypaBHeHus: DMIL.

20 E —u H — BosHbL

21 CBs13b MeX1y MPOJIOJIbHBIMU U MTOTIEPEYHBIMU COCTABIISIFOIIMMH TTOJIS.
22 Ionsipu3alluOHHbBIE U CTOPOHHHUE TOKHU.

23 Bonnsl Tvna E — B psAIMOYTOJIHOM BOJIHOBO/IE.

24 VpaBHeHus MakcBesuia Juisi FapMOHUYECKUX KOoeOaHui.

25 Bonnsl Tuna H - B npAMoyrojibHOM BOJTHOBOJIE.

26 Bekrop IloiiTunra.

27 Bonua tuna H,, B npsiMoyromnsHoM BoHOBOIE.
28 IlpuHuun nepecTaHOBOYHOM ABONCTBEHHOCTH.
29 Pacnipenenenue Tokos B BonHe H ).

30 XapakTepuCTHUECKOE COIIPOTUBIIEHHE BOIHOBO/A.
31 Jlema Jlopenua.

32 Tumnsl BOJH B KPYIJIOM METAJUIMYECKOM BOJHOBOJIE.
33 [1nockue BOJHBI.

34 Bonnsbl Tuna E — B Kpyrjiom BOJIHOBOJE.

35 3aryxaHue BOJIH B MaTepHalIbHBIX Cpelax.

36 Boxnst E,, u E || B xpyriom BoaHoBOzE.

37 YpaBHenue ['enpMrosnbla.
38 Bonnsl Tuna H — B kpyriiom BoJTHOBOJE.
39 IlonsTHe XapaKTepPUCTUYECKOTO COMPOTUBIICHUS.

40 Ctpykrypa H,, - BonHbI B kpyriom BoaHOBOZE.

41 [Inockue DMB c¢ annunTU4ecKol MospuU3aLueii.

42 Bomnsl Tuna — T. OOmiue cBoicTBA.

43 I'pann4HbBIC YCIOBUSA JIJIi HOPMAJIbHBIX cocTaBiisitommx OMIIL.
44 KoakcuajabHBIA BOJIHOBO/I.

45 I'panuuHble YCIOBUA JUIsl KacaTeabHbIX cocTaBistonmx OMIL.
46 IlosocKOBBIE BOJTHOBOBI.

47 Ionsitue kBazu — T — BOJIH.

48 OMB B xopou10 npoBoOAsAIIEH cpere.

49 Otpe3ok BosHOBOJA C T — BOJTHOMN KaK YEThIPEXTIOIIOCHHUK.

50 Pacnpoctpanenne DMB B GeCCTOIKHOBUTENBHOH TIIa3Me.

51 Marepuanbubie ypoBHU OMII B MarHuTOAM3IEKTPUKE.

52 IIpssMOyToNBHBINA 0OOBEMHBIN PE30HATOP.

53 Marepuainbhble ypaBHeHHust OMII B MarHUTHBIX MaTepuaiax.

54 Cob6cTBeHHBIE KOJIeOaHus B IPSIMOYTOJILHOM pe30HaTope.

55 Marepuainbublie ypaBHeHust OMII B aHU30TpONHBIX cpefax.

56 Ctpykrypa OMII B pe3onaropax c konebanusmu tumna Hip;.

57 ®u3nyeckuil CMbICI ypaBHEHU MakcBeia.

58 OGnacTu mpuMeHeHus ypaBHEeHH MakcBesia B HHTErpajabHOM U JudQepeHIaaIbHol Gopme.
59 Pe3oHaTopbl Ha BOJTHOBEIYIIUX JUHUSAX ¢ T — BOJIHOM.

60 ®duznyeckuit cMpIca K03 duimenTa pacnpocTpaHeHusl.

61 Konebarenpubie cuctembl CBY. CoOcTBEHHBIE TUITBI KOJIEOAHUH.
62 I1iiockue BOJHBI U UX XapaKTEPUCTHUKHU.

63 J1oOpoTHOCTH 0OBEMHBIX PE30HATOPOB.

64 dazoBas ckopocts OMB.

65 I'pynmoBas ckopocts OMB.

66 YpaBHeHUs ABMKEHUS BEKTOPAa HAMarHUYEHHOCTH B MAarHETHUKaXx.
67 TeH30p MarHUTHOW MMPOHUIIAEMOCTH.
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68 O6miee perneHue ypaBHeHUS | eTbMrosibiia.

69 YpaBuenus MakcBesuia B THPOTPOITHOM cpejie.

70 ITonepeunoe pacrnpoctpanenre IMB B rupoTpornHoii cpene.

71 Pacnpoctpanenue miockoilt OMB B npon3BoibHOM HalpaBiICHUH.
72 IlpononbHoe pactpocTpaneHue SMB B rupoTpornHoi cpene.

73 MaremaTtuueckasi MOJENb PEryJIspHON TuHUM nepenayn Ha CBY.
74 TlonHble HOpPMUPOBAHHBIE HAMIPSDKEHUS U TOKH B IMHUM Tepeaay.
75 Tpancdopmarusi CONPOTUBIICHUH B IMHUU TIepeaay.

76 IIpuHIUIT TEKOMIIO3UIIMU B aHAJIM3€ MHOTOIIOJIFOCHBIX ycTporicTB CBY.
77 BosiHOBasi MaTpulla pacCeHUS YETHIPEXIIOIOCHUKA.

78 BonHoBas MaTpulia nepefadn 4eThIPEeXIOII0CHUKA.

79 CornacoBanue Harpy3ku Ha CBY.

80 N3ossTOpBI U151 KOAKCUAJILHOTO TPAKTA.

81 Pa3zbemsl u cowieHenus B Tpakrax CBY.

82 Ilepexoanl MEXly TUHUSMU Tepefadn pa3IMyHOrO TUIIA.

83 IloBOpOTHI IMHMI ITepead.

84 Otpaxkaroliye IpensaTCTBUs B BOJTHOBOJAHBIX TPAKTAaX.

85 O paccornacoBanuu Tpakta CBY ¢ MHOrMMHU HEpETyJIIPHOCTSAMHU.
86 HampapiieHHbIE OTBETBUTEH.

87 KomnblieBble HallpaBI€HHbIE OTBETBUTEIIN.

88 Jlemutenn momuoctu Ha CBY.

89 Tuns! guinsTpoB Ha CBY.

90 IIpoToTuIibl PUIBTPOB C ONTUMAIBHBIMU YaCTOTHBIMHU XapPaKTEPUCTUKAMHU.
91 3ameHbI YaCTOTHOI MEpeMEHHOH MPH pacueTax GUILTPOB.

92 IlpuMeHeHue OTpe3KOB JIUHUN niepenaun B punbtpax CBY.

93 Pe3oHaTOpBI HA OTPAXKAKOUIMX IPENSATCTBUAX B JINHUU IIEpEJayu.
94 ®unpTpsl CBY ¢ 4eTBepTHBOTHOBBIMH U HEITOCPEACTBEHHBIMH CBSI3IMU COCETHUX PE30HATOPOB.
95 CryneHyarble nepexobl.

96 I1i1aBHBIE IEPEXOIBI.

97 1Iupokonos0CcCHOE COrlacOBaHUE KOMILJIEKCHBIX Harpy3okK.

98 Knaccuduxanus ynpasnstonux ycrpoiicts CBY.

99 MexaHnveckrue KOMMYTaToOpbl, (a30BpaIaTeNId U aTTEHIOATOPHI.
100 AHTEHHBIE TEPEKITIOYATENN HA Ta30BbIX Pa3psAaHUKAX.

101 Beikmrouatenn CBY Ha KOMMyTaIlmOHHBIX JHOJIAX.

102 IuckpetHble (ha3oBpaniaTen Ha KOMMYTAIIMOHHBIX JTHOJaX.

103 HeB3auMHbIe U yIpaBIISIOLINE YCTPOHCTBA C eppUTaMH.

104 ®eppuToBbie azoBpaliaTEIH.

105 IlepectpanBaemble peppuToBbIE (PUIBTPHI.

11. Memoouueckue mamepuavl

s oOecnedeHus mporecca oOOydeHHss M pelleHus 3afad OOy4deHHUsS MCHOIb3YIOTCS
METOANYECKUE MATEPUAIIBI, ONPEACIIAIONINE POLEAYpPbl OLICHUBAHUS 3HAHUH, YMEHUM, HaBBIKOB U
(unm) ombITa AESITENbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUH .

Mertoauueckie MaTepualnbl NpHUBEJEHBI B paboueit mporpamme  «TexHuueckas
ANEKTPOJMHAMHKA» B pa3jeliax:
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Y4edHo-MeTOoAMYECKOE U MH(OPMAITMOHHOE o0ecriedeHne JUCIUIIMHBI:

1 OcHoBHas nuTeparypa

4. ®anpkoBckuit O.U1. Texunueckas snekrpoaunHamuka. Kypc neknuii M.: Jlans, 2009, 432 c.
OBC «Jlanby. JocrymnHo ¢ IP-anpecoB TYCVYPa,
http://www.lanbook.com/books/element.php?pll_cid=55&pl1_id=403

5. OCHOBBI 2JIEKTPOAMHAMUKH U PaCIpoCTpaHeHue paauoBoiIH. YacTe 1. DnexkTpoMarHuTHbIC
nosist 1 BosiHbl: Kype neknuit/ Hoctak A.C. — 2012. 143 c¢. DaeKTpOHHBINA pecype
edu.tusur.ru/training/publications/1223

6. Amnrennsl u ycrpoiicrBa CBU. Yacte 1.Yerpoiictea CBY: Yuebnoe nocobue / [llocrak A.C.
—2012. 124 ¢. DneKTpOHHBIN pecypc

edu.tusur.ru/training/publications/1219

2 JlonoyiHUTENbHAS IUTEpaTypa

4. TlerpoB b.M. DnexTpoauHamMuKka u pacrpocTpaHeHue paguoBoid. — M.: ['opsiuas auHus —
Tenekom, 2007. — 558 c¢. Beero 100. CH 31 (1). AHJI (8). CY 35 (1). AVJI(85).

5. ITumenos 10.B., Bonbman B.U., MypasuoB A./l. Texuuueckas 351eKTpouHaMuKa. - M.:
Panuo u cBs3b. 2002. — 536 c. Beero 23. CU 31 (1). AHJI (1). CU 35 (1). AVJI(17).

6. I'pynunckas I'.I1. PacnpocTpanenue pagnoBosiH. — M.: - Beicmas mkona, 1975 -279 c.
Bceero 3. CU 31 (1). AHJI (2).

3 YueOHO-MeToInYecKre TOCOOus M MPOrpaMMHOE oOecrieueHue

1. Texuuueckas anexTpoarHamMuKa. OCHOBBI AIEKTPOAUHAMUKH U PaclpoCTpaHEHHE
pannoBoiH. AHTEHHBI U ycTporictBa CBY: Jlaboparopusiii npaktukym / Kozmos B.I'.,
Koporozgos B.C., lloctak A.C. —2012. 137 ¢c. DnexTpoHHBI pecypc
edu.tusur.ru/training/publications/1319

2. TexHuueckas anekTpoauHamuka: Y4eOunsnii npaktukym/ [llocrak A.C., Koznos B.T'.,
Koporomos B.C. — 2012. 159 ¢. DnekrponHsIit pecypc edu.tusur.ru/training/publications/1320

3. TexHuueckas JIeKTpOANHAMUKA: MeToIuueckoe mocodue mo caMocTosTeNIbHON paboTe

crynenToB / lloctak A.C..— 2012. 17 c. DnekTpoHHBII pecypc

edu.tusur.ru/training/publications/1649

4 Ba3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBI _
1. IMakets! npuknagaeix mporpamm Microsoft Office 7.0, MathCAD — 13.0, 14.0 .
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