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ABSTRACT
Bachelor’s degree in 11.03.02 Infocomm technologies and communication

system

Course title: Electromagnetic fields and waves

Basic part of Block 1, 3/4 credits.

Instructor: Lysenko A.P.,

At the beginning of the course a student should be able to:

eplan, analyze, and did a self-evaluation of self-activity;

e work with referential literature;

o« formalize results of their activities and present it at the modern level;

ework with different information sources: different books, encyclopedias,
catalogs, dictionaries, Internet resources;

e search, analyze, select, organize, convert, store and transmit information;

Learning outcomes:

General Professional Competence

GPC-2 — the ability to understand the nature and significance of information
in the development of modern information society, aware of the dangers and
threats that arise in the process, to comply with the basic requirements of
information security, including protection of the State;

Specific Professional Competence

SPC-17 — being able to apply modern theoretical and experimental methods
of research to develop new communication and information tools and devices.

Course description: Basic concepts of electromagnetic field radiation,
propagation, ferlection and refraction. Field simulation in mathematical package
Matlab (Scilab)

Main course literature:

1. Bokov L.A. Electrodinamika i raprotranenie radiovoln [Electrodynamics
and radiowaves propagation]— Tomsk: TUSUR, 2013.— 410 p—
http://www.iprbookshop.ru/72050.html (rus)

http://www.iprbookshop.ru/5748&book _1d=72050



http://www.iprbookshop.ru/72050.html
http://www.iprbookshop.ru/5748&book_id=72050

2. Electrodinamika i raprotranenie radiovoln [Electrodynamics and
radiowaves propagation] / D.Yu. Muromtsev [etc.] — Sankt-Petrburg: Lan, 2014.
— 448 p. — https://e.lanbook.com/book/50680 (rus)

https://e.lanbook.com/reader/book/50680/

3. Saveliev V. Osnovy teoreticheskoy fiziki. Tom 1. Mekhanika.
Elektrodinamika [Basics of theoretic physics. Vol 1. Mechanics.
Electrodynamics] —  Sankt-Petrburg: Lan, 2018. — 49 p. —
https://e.lanbook.com/book/104956 (rus)

https://e.lanbook.com/reader/book/104956/

Form of final knowledge control: fail-pass exam.



https://e.lanbook.com/book/50680
https://e.lanbook.com/reader/book/50680/
https://e.lanbook.com/book/104956
https://e.lanbook.com/reader/book/104956/

AHHOTAIMSA

JuctunnnHa «DJNeKTPOMAarHUTHBIE MOJS W BOJHA» MpeJHA3HAYeHa JIs
HanpasneHus 11.03.02 UndokoMMyHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H.
TpynoeMKOCTh AUCIUIUIMHBI 3 3a4eTHBIX enuHullbl, 108 akaieMuuecknx 4acos, u3
HUX 18 yacoB nekuuii, 36 4acoB MpakTUUYECKUX 3aHATHN, 18 yacoB mabopaTopHBIX
pabot, 36 dYacoB camMOCTOATENbHON paboThl. JlaHHAS IUCIUILIMHA BXOIUT B
0a30By10 YacTh 0JI0Ka 00s3aTENbHBIX NUCUUIUIMH. J{MCUUIIMHA peanu3yeTcs Ha 2
kypce B 4 cemectpe. [ucuunnuHa «OJEKTPOMArHUTHBIE TIOJII W BOJIHBI»
O0aszupyercs Ha TMOJATOTOBKE, KOTOPYIO CTYACHTHI MOJYYAalOT MpPU HU3YYEHUU
nuctuIuinH: «Marematuka (MHTErpo-auddepeHInaibHOe CYUCICHUE, BEKTOPHBIC
onepauun )y, «Pusnka (3NeKTpoAnHaMUKa)». Jlornuecku cBsi3aHa ¢ mocCIeayronei
JUCHUILUITMHON «PacnipocTpaHnenue paiioBOIHY.

ConeprkaHre NUCHMIUIMHBI PACCMaTPUBAET OCHOBHBIEC MOHSATHS U IPOLIECCHI
TEOPUH DIIEKTPOMAarHUTHBIX BOJH. [Ipm 3TOM o0cob0oe BHUMaHHE yJIENseTcs
PacIpoCTpPaHEHUIO C(HEPUUECKON IJECKTPOMAarHUTHONW BOJIHBI B HEOTPaHUYECHHOM
IPOCTPAHCTBE M Ha TpaHuLE paszjaena cpel (MpOoIecChl OTPaXEHUs MU
MPEIOMIICHUS ).

Heabo kypca «ONEKTPOMArHUTHBIE MOJII W BOJIHBD) SIBIIETCS HU3y4YCHUE
OCHOB TEOPUU JJIEKTPOMArHeTu3Ma, OCOOEHHOCTEM pAa3NMYHBIX  KJIACCOB
AIEKTPOMArHUTHBIX MPOIECCOB, a TAKXKE PA3JIMYHBIX JIEKTPOMArHUTHBIX SBICHUN
B BAKyYME€ U BEILIECTBE.

3amaveil u3ydyeHUs Kypca SIBISETCS MPUOOPETEHUE OCHOBHBIX 3HAHUU 10
TEOPUH JICKTPOMAarHeTU3Ma M AJIEKTPOMArHUTHBIX BOJIH. Kypc siBnsieTcs 6a30BbIM
JUISL APYTMX PpaguOTeXHUYECKUX JUCHUIUIMH, Takux Kak, «PacmpocTtpaHeHue
pPanvoBONIHY», «AHTEHHO-(PUAECPHBIE YCTPOMCTBA CUCTEM PATUOCBSI3N.

B pesynpraTre uW3ydeHUS JAHHOW JHUCHMIUIMHBI Yy  OOydYarommxcs
dbopmMupyrOTCS cleAyromme oonenpodeccuoHanbiblie UM MPodeCCUOHAIbHBIC

KOMIETEHIIUH (3JIEMEHTBI KOMIIETEHIIUN ).



Kon u popmynuposka
KOMIIETeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMIETEHMH

OIIK-2 cnocoOHOCTH
peliaTh CTaHaapTHBIC

3HaeT OCHOBHBIC YpaBHCHUSA, OITUCHIBAIOIIINEC
OJICKTPOMArdHuTHOEC I10JIE, DHEPTCTUICCKUEC
COOTHOIICHHUSA U (I)I/I3I/I'-I€CKI/IG IMPOLCCCHhI,

CPEACTB IIEKTPOCBS3U
1 UHPOPMATHKU

3a1a4u
npodeccHoHaTbHOf MPOUCXOISIINE B HEM; 3HAET METO/BI HCCIICOBAHHUS
3Haer 3JIEMEHTAPHBIX U3IydaTeneil, MeTOAbl aHaINn3a
JESITEIbHOCTU Ha
IUTOCKUX BOJIH, PACHPOCTPAHSIOMINXCS B OAHOPOTHBIX
OCHOBE
. cpelax; 3HaeT SBJICHUS, BOSHUKAIOIINE HA TPAHULIE
MH(GOPMALMOHHON U
paszena cpesi, OCHOBHbIE METOABI PELICHHS 3a/1a4
oubmorpaduaeckoit b paKIHH;
KYJIBTYpPBI C
YMeeT aHaTH3UPOBATH CTPYKTYPY MEKTPOMArHUTHOTO
IIPUMEHEHUEM
Ymeer I0JIS B PA3JIMUHBIX Cpelax, U3Iy4aeMoro pa3InyHbIMU
HH(OKOMMYHHKALMOHH TUIIAMU UCTOYHUKOB
BIX TEXHOJIOTUH U C
Y4ETOM OCHOBHBIX Brianeer Meronamu pacuera 3J1€KTPOMarHUTHOTO MOJIS
TpeGoBaHMUiA Brazeer H3TY4aeMOr0 pa3IMyHbIMU HCTOUHUKAMHU B
MH(OPMAIHOHHOf HEOrpaHHMYEHHOM IIPOCTPAHCTBE U HA FPaHHUIIE pa3jera
cpe
6e30MacHOCTH pea
[1IK-17 cnocoGHOCTh 3 3HaeT METO/IbI U CPEJICTBA KOMITBIOTEPHOTO
HaeT .
MIPUMEHSATh MOJEIUPOBAHUS JIIEKTPOMArHUTHBIX I1OJIEU
COBpPEMEHHBIC YMeeT noCTpouTh KapTUHY MOl B HEOTPaHUYEHHOM
TEOPETUYECKUE U Ymeer IIPOCTPAHCTBE U HAa IPAHUIIE CPeJl IPH 3aAaHHBIX
9KCIIEpUMEHTAILHEIC HCTOIHHKAX
METOBI UCCIIENOBAHUA
C ICJIbIO CO3TaHNA Brageer MeTomamu MoieIMpOBaHUS U TPaPUIECKOTO
HOBBIX IEPCHEKTUBHBIX | Brmageet 0TOOpakeHHeE JIEKTPOMArHUTHBIX MOJIEH B 3a7a4ax

PacnnpoCTpaHCHUs, OTPAKCHUA U IIPCITIOMIICHUA.

st bopMHpoBaHUS BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax TUCIUTIIMHBI

((QHGKTPOMaFHI/ITHBIe IIOJI1 M BOJHBD» IPUMCHAIOTCA CICAYIOINUC MCTOIAbI

aKTUBHOT0/ HHTEPAKTUBHOTO O0OyUEHHUS: IPOOIEMHBIN, JUCKYCCHSI.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKON YACTHU KYPCA
(18/6 uac.)

Paznen 1. Cucrema ypaBHeHHii djieKTpoguHaMuKku (7/2 yacos).

1.1 (0.5 gaca). Beenenue. Bexropst DMII.

1.2 (1.5 gaca) YpaBuenus Makcsemia B qudpepeHimansaoi hopme.

1.3 (0.5 yaca) YpaBHeHHUsI MaKCBEJJIa B UHTErPAIIbHOM (popMe.

1.4 (0.5 waca) Marepuanbubie ypaBHeHus (Kitaccudukamnms cpen).

1.5 (0.5 gaca) Uctounuku SMII.

1.6 (1.5 yaca) YpaHenue 6ananca suepruu SMII (Bekrop IlolinTuHra
[110THOCTD AJIEKTPOMArHUTHOW SHEPTHH).

1.7 (1 gyac) Meroa KOMIUIEKCHBIX aMILTUTYl. MoHoxpoMatrnyeckoe DMII
(YpaBHeHue OanaHca SHEPrUU JJI1 KOMIUIEKCHBIX aMIuIUTyH, Bextop IloiiHTHHra B
KOMIUIEKCHOU (hopMe, AKTUBHAs U peaKTUBHAsI MOIIHOCTh, KoMIekcHas
JRJIEKTpUYECKasi MPOHUIIAEMOCTb).

1.8 (0.5 yaca) YpaBHenuss MakcBesnia Ipy HAIMYUU MarHUTHBIX TOKOB U
3apsanoB (IIpunimn nepecTaHOBOYHON ABOMCTBEHHOCTH).

1.9 (1 gac) DnexTpoauHaAMUYECKUE TTOTEHIIUAIIBI 1JISI MTHOBEHHBIX 3HAUEHUI
nosist. Bonmnoseie ypaBuenus (Kanubposka (ycinosue) Jlopeniia).

1.10 (0.5 yaca) DneKTpoAMHAMUYECKHE MOTEHIIMAIBI JJIs1 KOMILJIEKCHBIX
ammuTy. YpasHenus ['enpmroinbua. (Koadgduument pacnpocrpaneHus).

Paszpnen 2. U3nydyeHue 3J1eKTPOMATHUTHBIX BOJIH B HEOTPAHUYEHHOM
npocrpaHctBe. (7/2 yacoB)

2.1 (0.5 gaca) [ToctanoBka 3a1a4 BO30YKI€HUS TOJISI.

2.2 (0.5 gaca) ®ynkius ['puna (GyHKINUS HABEICHHS ) HEOTPAHUYEHHOTO
TPEXMEPHOTO IPOCTPAHCTBA

2.3 (0.5 gaca) ToueuHble UCTOYHHUKHU U ypaBHEeHHE 115 GhyHKIMU [ prHa

2.4 (1.5 yaca) Jluneitapie nznydarenu ([lone muHEHHOTO M3ITydYaTeNns Ha
0O0JIBILIOM PACCTOSHUHU, XapaKTePUCTHKA HAPABICHHOCTH, DJIEMEHTapHBbII

AIIEKTPUYECKHUIl BUOpaTOp, XapaKTepUCTUIECKOE COMPOTUBIICHNE CPE/IbI)
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2.5 (1 gac) Cohepuueckas BoaHa (ko duiiueHT ¢aspl, KodPPuueHT
3aryxaHus (MOrJIoueHus), pazoBas CKOPOCTh, IPYINOBAst CKOPOCTh, IITyOrHa
IIPOHUKHOBEHUS NOJIA B CPELY)

2.6 (2 yaca) OMII 6eckOHEYHOTO MOBEPXHOCTHOTO pacipeieNICHUs: TOKa
(Mennennas BoiHa, BomHa nucta cua(pa3zHOro Toka, beicTpas BoHa,
[ToBepxHOCTHOE comnpoTuBieHne, Bonna nucra MarauTHOTO TOKa, T-, E-, H-
BOJIHA)

2.7 (1 gyac) HanoxeHue nosst ByX IUIOCKUX JIMCTOB Toka. [Tonsipuzanus

(Bekrop nonsipuzanuu, Jlnneitnas nonspusanus, Kpyrosas mosspusarius)

Pa3nen 3. OcHOBHbIE MPUHIMIBI H T€OPEMBI YJIeKTpoaAuHAMuKH (2/1
yaca)
3.1 (1 gac) I'pannunbie yciaoBus. [losie Ha rpaHulle pasaenia IByX cpej
3.2 Jlemma Jlopenna
3.3 Teopema PKBUBaJICHTHBIX [IOBEPXHOCTHBIX TOKOB
3.4 Ycnosus uznydyenus (Ycinosus uznydeHus: 3ommepdenbaa,
DONEeKTPOMArHUTHBIEC YCIOBUS U3ITYyUCHHUS]).
3.5 Teopema B3auMHOCTH
3.6 Teopema eqMHCTBEHHOCTH PEIICHUN ypaBHEHN MakcBemia
(1 gac) Ha 3.2-3.6
Paszpneun 4. I'panuyHbie 321244 dj1eKTpoAMHAMUKHU. {ndpakums
3JIEKTPOMATHUTHBIX BOJIH (2/1 yaca)
4.1 OGm1as xapakTepucTrKa 3aa4 JudpaKinm
4.2 Ilamenue IOCKOM BOJHBI HA TPAHUILY pa3jieiia IBYX Cpell
4.3 3akonsl CHemmyca
4.3 ®opmynsl Openens
4.5 Tlonuoe mipenomiienue BosH (yro bprocrepa)

4.6 IlonHOE OTpakeHUE BOJH



. CTPYKTYPA U COJEP KAHUE MPAKTUYECKOM YACTH
KYPCA (54/12 ugac.)

IpakTuyeckue 3anatus (36/12 yacos)
U3 aux MAO 18/4 gac.

3ansrTue 1 (2/2 yaca).

BeKTOopBI 2JIeKTpOMAarHuTHOTO ToJIst. POTOp, TUBEpreHIus, TpaIueHT.
YpaBHenus Makcesia.

Banstue 2 (4/2 yaca -MAO).

(ITpobnemuoe oOyueHune) IHeprus 3AEeKTPOMarHuTHOro nosid. bananc
MomHocTH OMIL.

3anstue 3 (2 yaca).

MeTo1 KOMIUIEKCHBIX aMILUTATY/I,

Bansitue 4 (4/2 gaca).

DNeKTPOoIUHAMHYECKUE TTOTCHIIUAIBI.

3ansTue 5 (2/2 waca - MAO).

(ITpo6iemuoe 0OydeHNE) DNEKTPOIUHAMUYECKHUE TOTESHITAAIIBI JJIST
KOMITJIEKCHBIX aMILTATY/I.

3ansitue 6 (4 yaca).

Kontponwshas pabora 1. Pabota Hax ommbkamu (4 yaca).

3ansTue 7,8 (2+4 yaca).

(ITpo6niemuoe obyuenue) Ilose B cpenax ¢ Manoit u O0IbIION
IPOBOAUMOCTBIO.

3anstue 9 (4/2 gyaca).

(ITpo6iemuoe obyuenue) [lose Ha rpaHuIle pas3zena IByX Cpes.

3ansrue 10 (2/2 yaca).

(ITpobiemuoe o6yuenue) Ilone Ha rpaHuIe pa3aena AByX Cpel.

3ansitue 11 (4 yaca).

(ITpobnemuoe o0yuenue) Chepudeckas BoIHA, YCIOBHUS U3TyUECHUS

3ansTue 12 (2 yaca).



KontponbHas padota 2. (2 gaca).

Jla6opaTopHublie pa6oTnl (18 yacos.) u3 Hux MAQO 16 gacos.

3ausarTue 1 (4 yaca).

(ITpo611. 0OyveHune) DNEKTPOMArHUTHOE MOJIE CUCTEMbI AIEKTPUUECKUX 3apsi/IOB.
3ansTue 2 (4 yaca).

(ITpoGn. oOyuenue) [lornomieHnue 3AEKTPOMArHUTHBIX BOJIH.
3ansitue 3 (4 yaca).

(ITpo61. 00yueHune) DNEKTPOMArHUTHOE TOJI€ MNIOCKOTO JTUCTA C TOKOM.
3ansitue 4 (4 yaca).

(ITpo61. 00yuenne) OTparkeHre AIEKTPOMArHUTHBIX BOJIH Ha TPaHUIIC pa3jena
cpen.

3ansTue 5 (2 yaca).

3amuTa 1ab0paTOpPHBIX PadoT.

10



1. YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

VY4eOHO-METOANYECKOE oOecrieueHue CaMOCTOATEILHON paboThI
oOydarommuxcss MO0 JUCHUIUIMHE «OJEKTPOMAarHUTHBIE TOJS W BOJHBD»
npenacrasiieHo B [Ipunoxenun 1 u Bkirovaer B ceOs:

e UIaH-Tpa(UK BBIIOJHEHUS CaAMOCTOSTENIbHOM pabOThl MO AMCLHUILUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 110 KaXKI0MY 3aJaHUIO;

® XapaKTEPHUCTHKA 33JJaHUN JUIsl CAMOCTOSATEIBHON padoThl 00yYaroIuXcs U
METOANYECKUE PEKOMEHIAIIMU 110 UX BBITTOIHEHUIO;

e TpeOOBaHMsI K  MPEACTABICHUIO U  O(DOPMIIEHHIO  pE3yJIbTaTOB
CaMOCTOSITENILHOM paboThI;

® KPUTEPHUU OLICHKH BBINIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPO.JIb JOCTUXEHUS LEJEN KYPCA

Ne | Kontponupyemsle pa3aenst / Koap! 1 sTamnsl OneHouHbIe CPECTBA
n/n TEMbI AUCHUIUINHBI ¢dbopmupoBaHus TEKYIIUH IPOMEKYTOUHAas
KOMIIETEHINH KOHTPOJIb aTTecTauus
3HAeT I1P-1
YO-4 TectupoBanue,
Huckyccus I1P-8
[Toptdonmo
yMeeT VO-3 Jloknan,
I1P-2 I1P-8
Cucrema ypaBHEHUI OIIK-2,
1 Kontponsnas | [loprdonno
BJIEKTPOJIUHAMUKHI [K-17
paborta
BJIaJIeET I1P-2
K
OHTpOIBHAA | L0y o
pabora, ITP-6
[Toptdonmo
JlaGoparopHas
pabota
3HAeT I1P-1
YO-4 TectupoBanue,
Huckyccus I1P-8
N3ny4yenune
[Toprdonuo
5 3JIEKTPOMArHUTHBIX BOJIH B OI1IK-2, - P2
HEOTrpaHUYEHHOM nK-17 |7 I1P-8
MIPOCTPAHCTBE Konrporbias [Toptdonmo
Poctp pabota P
BJIAJIEET T1P-6 [1P-8
Jlabopatopuas | [Toprdonmo
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pabora
3HaeT I1P-1
YO-4 TectupoBanue,
Huckyccus I1P-8
[Toptdonuno
3 OCHOBHBIE TPUHIUIIBI U OIIK-2 yMeeT I1P-2 [p-8
TEOPEMBI ANEKTPOTMHAMUKHI KonTponpHas
[TopTdonmo
paborta
I1P-2
BJIaJIeeT [1p-8
KonTposnbnas
[Toptdonno
paborta
3HaeT I1P-1
YO-4 TectupoBanue,
Huckyccus I1P-8
['pannuHbIe 3a124K [TopTdonmo
4 AIEKTPOIMHAMHUKH. OIIK-2, | ymeer I1P-2 [1P-8
Judpakums IK-17 KontponbHas
[Toptdonuo
ANEKTPOMArHUTHBIX BOJIH paboTta
I1P-
BJIaJICeT 6 [1P-8
JlaboparopHas
[TopTdonmo
paborta

TuroBbIe KOHTPOJIBHBIE 3aJaHUS, METOAUYECKUE MAaTEPUAIbI, ONPEICIISIOIINE
IpOLEIYypbl OLICHUBAaHWSA 3HAHWUM, YMEHUM MW HaBBIKOB M (WJIM) OMbITa
NESTEIbHOCTH, a TaK)Ke KPUTEPUU U TOKa3aTesld, HEOOXOIUMbIE NJsi OLEHKU
3HaHWW, YMEHHUI, HaBBIKOB U XapaKTepU3YyIOUIMe ATamnbl (OpMHUPOBAHUS
KOMIETEHIIMH B  MpOLIECCE  OCBOEGHHUSA  O0Opa30BaTEIbHOW  MPOTpamMbl,
npeacrasiieHsl B [Ipunoxennn 2.

V. CIIUCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa

1. bokoB JILA. DOnexTpoJMHaMHMKa U PacIpOCTPAHEHHUE PAAUOBOIH
[OnexTpoHHBIN pecypc]: yueOHoe mocooue/ bokoB JILA., 3amorpunckuii B.A.,
Manaens A.E— DnekTtpoH. TekcTOoBble pAaHHble.— ToMmck: ToMckuii
TOCYAapCTBCHHBIA YHHBEPCHTET CHUCTEM YIIPABICHUS W PaAUOIICKTPOHUKH,
2013.— 410 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/72050.html.— 35C
«IPRbooks»

http://www.iprbookshop.ru/5748&book_id=72050
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2. DIIEKTpOAMHAMUKA W PACHpOCTPAHEHHE PATUOBOJH [DIEKTPOHHBIN
pecypc] : yue6Hoe mocobue / JI.FO. MypomueB [u ap.]. — DIEKTpoH. mHaH. —
Cankrt-IlerepOypr : Jlawb, 2014. — 448 c¢. — Pexum pocryna:
https://e.lanbook.com/book/50680. — 3ari1. ¢ skpaHa.

https://e.lanbook.com/reader/book/50680/

3. CaBenwveB, U.B. OcHoBbl Teopernueckoit ¢usuku (B 2 TT.). Tom 1.
Mexanuka. OnekTpoauHaMHKa [DNEeKTpoHHBIM pecypc] : yueOnuk / W.B.
CaBenbeB. — OnektpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 496 c. —
Pexxum noctyna: https://e.lanbook.com/book/104956. — 3aru. ¢ ’3xpana.

https://e.lanbook.com/reader/book/104956/

JlomoJiHUTeIbHAS JINTEPATypa

1. Kpamm, M.H. COopHuk 3amad 10 OCHOBaM  DJEKTPOJUHAMHKU
[OnexTpoHHBIN pecypc] : yueOHoe mocooue / M.H. Kpamm. — DnexTpoH. naH. —
Cankrt-Ilerepoypr : Jlawp, 2011. — 256 «c¢. — Pexum Jgoctymna:
https://e.lanbook.com/book/1541. — 3aru. ¢ 3xpaHa.

https://e.lanbook.com/reader/book/1541/

2. Amnecnun, C.C. OCHOBBI 3JE€KTpOAMHAMHUKU. Teopus, 3agaud M TECTHI
[DnexTpoHHBIN pecype] : yuebHoe nocodue / C.C. Amnecnun, JI.W. YepHbimoBa. —
OnektpoH. gaH. — Cankr-IletepOypr : Jlanb, 2016. — 576 c. — Pexxum nmocrymna:
https://e.lanbook.com/book/87725. — 3ari1. ¢ skpaHa.

https://e.lanbook.com/reader/book/87725/

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAMOHHOU CeTH

«AHTepHeT»
1. Hayunas 6ubmmoteka IBOY https://www.dvfu.ru/library/
2. «cLIBRARY.RU Hayunas JIEKTPOHHAS oubnnorTeka

http://elibrary.ru/defaultx.asp

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
H IPOrpaMMHOI0 odecredeHust
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http://elibrary.ru/defaultx.asp

1. MouoOmoku Lenovo C360G-134164G500UDK, 1moakirOYeHHBIE K
oOmiexkoprnopaTUBHOM KoMmbioTepHo cet [IBDY u cetu UnTepuer

2. Mynberumenuiinas (pe3eHranuonHas) cucrema. [Ipoexrop 3-chip DLP,
10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic, 3xpan
316x500 cm, 16:10 c »2JEKTpUYECKHMM TIPUBOJIOM, KpEIMJIECHUE HACTCHHO-
notosiounoe Elpro Large Electrol Projecta

3. Onepanmonnas cucrema Windows 7

4. InTerpupoBaHHbIi MaKeT NpUKIaIHbIX TporpamM Microsoft Office 2010

5. Marematnueckuii maker Matlab R2012, Scilab 5.5

VI. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO
JANCHUITJINHBI

JIns u3ydeHus JUCHUILUIMHBI «DJIEKTPOMArHUTHBIE TIOJST W BOJIHBD)
oOydaroniemMycsi  MpeJuiaraloTcsl  JEKIMOHHBIE, TMPAaKTHUUYECKUE 3aHATUS U
na0opaTtopHbIil  mpakTUKyM. OOs3aTeNbHBIM  JJIEMEHTOM  SIBJIACTCS  TaKKe
camocrositenbHas padota. M3 108 o6mmx ydueOHBIX 4acoB 36 4acOB OTBOJUTCS Ha
CaMOCTOSITETIbLHYI0O paboTy cTyAeHTa. B pamMkax dYacoB, BBIJICJICHHBIX Ha
CaMOCTOATENbHYI0 palOTy, CTYIAEHT JOJDKEH MPOU3BOAUTH IMOATOTOBKY K
PEUTHHIOBBIM W 3a4ETHBIM IPOBEPKAM, a TAaKK€ H3ydaTb TEMbl, OTBEICHHbIC
npenojaBaTelieM Ha  CaMOCTOATENbHOEe u3ydeHue. [loMumo  pa3iamyHbIX
METOJIMYCSCKUX YKa3aHHH M CIIMCKa PEKOMEHIYyEeMOM JUTepaTypbl OOydYaroIuiics
JIOJDKEH O0OCYXKJaTh BO3HHUKAIOUIME Y HEro BOMNPOCHl Ha KOHCYJbTAIUSX,
Ha3HAYaeMbIX MPETo/1aBaTeIIeM.

[IpumepHOe pacmpenesieHHe YacoB CaMOCTOSTENIbHOW pPabOThI, KOTOpHIE
CTYIEHT JOJDKEH OTBOAUTh HA TOT WIM HWHOW BHUJ 3aHITHH: 3aKperuieHue
JICKIIMOHHOTO MaTepuaia — 64., MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM — O4.,
CaMOCTOSITEJIbHOE M3YYEHHE TEMbl «YCIIOBUS M3Iy4YeHUs» — 4 4., MOATOTOBKA K
nabopaTopHbiM paboram — 124., moaroroBka k 3auety — 8 4. Tem He MeHee,
VUYUTBIBAI OCOOCHHOCTH  KaXJIOTO CTYJIEHTa, YKa3aHHbIE 4Yachl MOTYT
BapbUPOBATHCH.

JIuCcUUIUIMHY PEeKOMEHIYETCsl M3ydaTh MO IUIaHy 3aHsAThi. OOyuaroniuiics
JIOJDKEH CBOCBPEMEHHO BBITIONHATh 3aJaHus, BbIJAHHbIE HAa MPAKTUYECKUX
3aHATHSAX, TEKyIlue jJabopaTopHbie pabOThl U 3aIIUINATh UX BO BpeMsl 3aHSTUI
WJIU HA KOHCYJIbTallUH.

[Ipu MOATOTOBKE K JICKIUSM OOYYArOUTUICS W3yYaeT IUIaH JICKIIMOHHOTO
MaTtepualia, peKOMEHJI0BaHHYIO U JOTIOJIHUTEIBHYIO JTUTEPATYpPy.

B pamkax mpakTtuyeckod pabOThl MPEeAyCMOTpEeHa KOHTPOJIbHAs padoTa Mo

BapHuaHTaM.
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Kaxnas nabopatopHas pa0oTa paccyuMTaHa Ha HECKOJIBKO ayJUTOPHBIX
yacoB. [I0CKONBbKY BBINMONHEHNE Ta00OPATOPHBIX pabOT ONMUPAETCS HA JIEKIMOHHBIN
MaTepuaj, B Kypce BbIOpaHO HEpaBHOMEpPHOE paclpeaeiieHhe J1adopaTOPHBIX
paboT 1Mo peTHHroBbHIM OJ0KaM. B mepBoM peHTHHTOBOM OJIOKE CTYACHT JOJKEH
MOATOTOBUTH 2 JabopaTopHbie paboThl, BO BTOpOoM — 2. TakuM 00pa3oMm, CTYJICHT
JOJKEH CIaTh COOTBETCTBEHHO:

® K KOHILy [IEPBOTO PEUTHHIOBOTO 0JI0Ka 1 1 2 nabopaTopHbie padOTHI;

® K KOHILy BTOPOI'O PEUTHHIOBOrO 0J10Ka 3, 4, 1abopaTtopHble pabOTHI.

JUtst kaxaod J1abopatopHOl paOOThl MPUBEAEHBI KOHTPOJIBHBIE BOIPOCHI.
DT BONPOCH! MIPEIHA3HAUEHBI JIJIs1 CAMOCTOSITEIbHOTO OLIEHUBAaHUSI 00YYarOIINXCs
10 pe3yJbTaTaM BbINOJHEHUs paOoT. i MOArOTOBKU K MPAKTUYECKUM 3aHATUAM
u jabopatopHblM paboTam TpeOyeTcs H3ydyeHUEe JEKUMOHHOIO MaTepHuaa,
YBEPEHHOE 3HAHUE OTBETOB HA KOHTPOJBHBIE BOIMPOCHI JJIsl 3aKpEIUICHUs
Matepuana. s BBINOIHEHUS Ja0OPATOPHBIX padOT M MOATOTOBKU MX K claye
BO3MOXKHO  MCHOJIb30BaTh B  KAayeCTBE  BCIIOMOTAaTEJIbHOM  JIMTEPaTypbl
METOJMYECKHE YKa3aHHUs 110 BBINIOJHEHHUIO TJAOOPATOPHBIX padoT.

K 3auery oOyuarommuiics OOJKEH OTYUTATBhCS MO BCEM JIAOOPATOPHBIM
3aHATUAM. TeMbl, pACCMOTPEHHBIE HA JIEKIUOHHBIX 3aHATHUSAX, HO HE OTPAXKEHHBIE
B Ja0OpaTopHbIX  paboTax  3aKpeIUIIOTCS  OOydaloImMMCs  BO  BpeMs
CaMOCTOSATENbHON pabOTHI.

[Ipy moArotoBke K 3a4eTy HEOOXOAMMO IMOBTOPUTH YUYEOHBIA Marepual,
UCIIOJIb3Ysl KOHCIEKT JEKUUWA, OCHOBHYIO M JOMOJIHUTENIbHYIO JUTEpaTypy, Npu
HEO0OXOAMMOCTH MOCEIIATh KOHCYJIbTAlMU. 3a4eT MPOCTABIISAETCA MO pe3yJbTaTaM
PEUTHHTAa U UTOTOBOTO TECTA.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHUIIJINHBI

MynsTrmenuiiHas ay IMTOpUsL:

[Tpoekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cM, 16:10 ¢ 3:1. mpuBOIOM; KpemJeHHE
HacTeHHo-niotosiouHoe Elpro Large Electrol Projecta; mpodeccuonanpnas XK-
manens 47", 500 Knp/Mm2, Full HD M4716CCBA LG; mnoacucreMa
BUJICOMCTOYHUKOB  JoKyMeHT-kamepa CP355AF  Avervision; mnojacucrema
BUJICOKOMMYTAI[MU;  MOJACHCTEMa  ayJUOKOMMYTAallMM ¥  3BYKOYCHJICHMUS;
NoJICUCTeMa HWHTEpPAaKTUBHOTO ympasieHus; OecrnpoBoanbie JIBC obecneueHsl
cuctemMoi Ha 0aze Touek goctyma 802.11a/b/g/n  2x2 MIMO(2SS).
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOU
OEJIEPAIINN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIETO 00pa30BaHus
«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»

(ABDY)

NHKEHEPHAS HIKOJIA IB®Y

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbHI OBYYAIOIIUXCHA
M0 JMCHHUILIHHE «DJIeKTPOMATHUTHBbIE MOJIS M BOJIHbD)
Hanpaguenue noaroroBku 11.03.02 UnpoxkoMMyHUKANIMOHHBIE TEXHOJIOTHH
U CHCTEMBbI CBSI3U
dopmMa NoAroTOBKH 04YHAsH/3204HAS

BaaauBocTok
2016
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ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JUCHUIJINHE

Ne Jara/cpokn Bun camocrositenbHoilt | Ilpumepubie | @opMa KOHTPOJIsA
n/n BbIINOJIHEHUSA padoThI HOPMBbI
BPEMEHU HA
BBIINNOJIHCHHC
1. 8 u 16 Henenu | 3akperuieHue 6 IIpoBepka
ceMmecTpa JIEKIIHOHHOTO KOHCITEKTOB
Marepuaia
2 B teuenue [ToaroToBka Kk 18 Omnpoc
ceMmecTpa MPaKTUYECKUM
3aHATHAM
3 12-14 venens | CamocTOSITEIBHOE 10 Koncnekr, onpoc
ceMmecTpa pPacCMOTPEHUE TEMBI
«YcioBus
W3ITYyYEHUS
4 B teuenue [ToaroToBka kK 20 Omnpoc, 3amura
ceMecTpa 71a00paTOPHBIM 71a00paTOPHBIX
pabotam pabor
4 B Teuenune IToaroroBka k 3auery | 18 3a4erT,
ceMmecTpa MPEJCTABIICHHE
noptdoano

PexomeHaaluu Mo caMmoCTOATEIbHOM padoTe CTYACHTOB

VYcnenHoe OCBOEGHHME JHMCLHMIUIMHBI OCHOBBIBAETCSI HAa CHCTEMATHYECKOM
NOBCEIHEBHOI pabote obOyuaromierocs. CamocrosiTenbHas paboTa mpeznoaraet
paboTy ¢ JuTeparypod, HOPMATUBHBIMU JIOKYMEHTAMH, HHTEpPHET-pecypcami,
NPEIOKEHHBIMA ~ IIPENOJABAaTENEM, a TakK€ IOCEIIEHNE KOHCYJIbTalNM,
MPOBOJMMBIX IpenoaaBaTeneM. CucreMarusalus MaTeprana MOXET TPOBOJUTHCS
B BUJE KOHCIEKTOB, pedepaToB, TaOIMUYHOM BapHaHTE U JIPYTMMU CHOcOOamu,

yAOOHBIMHU JIJIs1 00YUarOIIEToCs.

MeToauvecKkue yKa3aHUsl K HAMMCAHUIO KOHCIIEKTA
KoncnekT MokeT ObITh BBITIOHEH B M€YaTHOW WM MUChbMEHHOU (hopMme.
OcHoBHbIE TpeOOBaHMS K KOHCIIEKTY:
1. Tema uzydaemoro marepuasna,
2. 3anuch OCHOBHBIX MOHSTHH, ONPEACIICHNUN, 3aKOHOMEPHOCTEH, hopmy,
U T.J.,
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3. 3akiroyeHue 1o NpoIeHHOMY MaTepHaiy,

4. CHnucok UCHoJIb30BaHHBIX UCTOYHUKOB.

KoHCcnekTsl AOMONHAIOTCA MaTepuaiaMu, MOTYYCHHBIMU MPH MpopaboTKe
JOTIOJIHUTENBHOM JINTEPATYPHI.

MeToandeckue yKa3aHusi K BHITOJHEHHUIO J1a00paTOPHOii padoThl

JlabopaTopHass pabora — BHUJ Y4YeOHOrO 3aHATUS, HAINpPaBICHHBIN Ha
yrayOjieHne ¢ 3aKpeluieHHEe TEOPEeTUYECKUX 3HaHUM U NpuoOpeTeHue
MPaKTUYECKUX HaABBIKOB. JlaGopaTopHble pabOThl SBISIIOTCS HEOTHEMIIEMOU
YacThI0  M3yYEHHS  JUCHUIUIMHBI  «MHQOpMALMOHHBIE  TEXHOJOTMU B
WH()OKOMMYHUKAITUSIX.

Jlns kaxaoit mabopaTtopHoOil paboThl pazpaboTaHbl METOAUYECKHUE YKa3aHUs,
B KOTOpBIX MPUBEICHBI: LI€Ib pabOThl, COAEpKaHHE padOThl, 3alluTa pPadOTHI,
BapUAHTHI 33JJaHUI, KOHTPOJIbHBIE BOIIPOCHI, TPEOOBAHUS K OTYETY.

3amuTa J1a00paTOpHBIX pabOT NPOBOAUTCA B Hayalle CIEIYIOIIEro 3a
3alMIaeMol  JTabopaTOpHOM pabOTOW 3aHATHS WM HA KOHCYJbTAIUAX.
HecBoeBpeMeHHas 3allMTa CHUYKAaeT UTOTOBBII pEUTUHTOBBIN Oal.

MeToanueckue yKa3aHusi 1o MoJAroToBKe K 3a4eTy

OOGyuaronuiicst JOJKEH CBOEBPEMEHHO BBITIOJIHSTH 3aJaHusl, BbIIAHHBIC HA
MPAKTUICCKUX 3aHATHUAX, TEKYIIHE JaOOpaTOpHbIE pabOTHl W 3aIlUIIaTh WX BO
BpEMs 3aHATHI WM HA KOHCYJIbTAIIUH.

B nepBom pelTuHroBOoM OJIOKE CTYIEHT JOJKEH MOATOTOBUTH 2
nJabopaTopHbie pabOThl, BO BTOpoM — 2. Takum o0pa3oM, CTYJICHT JIOJDKEH CIaTh
COOTBETCTBEHHO:

® K KOHITY ITIEPBOTO PEUTHHTOBOTO 0JIoKa 1 1 2 1abopaTopHbie padOTHI;

® K KOHILy BTOPOTO peHTHHTOBOrO 0J0Ka 3, 4 mabopaTtopHbie pabOTHI.

Jlist kaknou J1abopatopHOW pabOThl MPUBEIEHBI KOHTPOJIbHBIE BOMPOCHI.
DT BONPOCHI MPEAHA3HAYEHBI JIJIS CAMOCTOSITEILHOTO OLICHUBAHUS 00YYarOITUXCsI
110 PE3yJIbTaTaM BBITIOJIHEHHS paOoT. J[1s1 MOATOTOBKH K MPAKTUYSCKUM 3aHITHAM
u JsabopaTopHbIM paboTam TpeOyeTcs H3yYeHHE JIEKIIMOHHOTO Marepuara,
YBEPCHHOE 3HAHHE OTBETOB Ha KOHTPOJBHBIC BOMPOCH I 3aKpEILICHUS
Matepuana. J[Js BBIMOTHEHHUS JTa0OPATOPHBIX PAbOT M MOATOTOBKM UX K CHade
BO3MOXKHO  HCTOJB30BaTh B  KAayeCTBE  BCIIOMOTATEIILHOW  JIMTEPaTyphl
METOJMYECKUE YKa3aHUSI 110 BHITIOJHEHUIO TA0OPATOPHBIX PadoT.

[Ipu moaroToBKe K 3a4eTy HEOOXOAMMO W MOBTOPHUTH y4E€OHBIN Matepual,
WCITOJIb3YysI KOHCIIEKT JICKIIM, OCHOBHYIO W JIOTIOJHUTENBHYIO JIUTEPATYpy, MPHU
HEOOXOJMMOCTH TMOCETUTh KOHCYJIbTAIIMU. 3a4eT MPOCTABIIACTCS 1O pe3yJbTaTaM
peiTunra. /s nosoxxuTenbHON OlleHKHM Heo0X0auMo HaOpaTh He MeHee 61 Oarna.

KpuTtepun oieHKH BBINOJHEHUSI CAMOCTOATEIbLHON PadoThI
18



® [OJIHOTA U KQYECTBO BBINIOJIHEHHBIX 3aJaHUM;

® BJAJCHHE METOAAMH W NPUEMaMU KOMIIBIOTEPHOTO MOJEIMPOBAHHUS B
UCCIIEAYEMBIX BOIpPOCAaxX, MNPUMEHEHHE CHEHUAIM3UPOBAHHBIX ITPOTPAMMHBIX
CPEACTB;

e KauyecTBO OGOpPMIICHHS OTYETa O MPOAENAHHOW paboTe, MUCHOIH30BAHUE
MpaBuJI U CTAaHJAPTOB O(DOPMIICHHS TEKCTOBBIX U AJIEKTPOHHBIX JOKYMEHTOB;

® LCIOJb30BAaHUE JAHHBIX OTEYECTBEHHOM W 3apyOeKHOH JUTepaTyphl,
HUCTOYHUKOB ceTu MHTepHeT, mHbOpMAIIMi HOPMATHBHO-TIPABOBOTO XapaKTepa H
IIEpEI0BOU IIPAKTUKH;

® OTCYTCTBHE (DAKTUYECKUX OIIMOOK, CBSI3aHHBIX C TOHUMaHUEM

pOOJIEMBI.
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MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITUN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHus
«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»

(ABDY)

NHKEHEPHAS HIKOJIA IB®Y

®OH/I OHEHOYHbBIX CPEJICTB
N0 JUCHHUILUIHHE «DJIEeKTPOMATHUTHBIE MOJIA U BOJHbI»
Hanpasaenue noarorosku 11.03.02 MHpOKOMMYHNKAIIMOHHBIE TEXHOJIOTHH
U CHCTEMBbI CBA3H
dopmMa NoATOTOBKH 0YHAsH/3204YHAS
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Kon n popmyimmposka
KOMITeTEHIIUH

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

OIIK-2 cnocoOHOCTH
peliaTh CTaHaapTHBIC

3HaeT OCHOBHBIC YPaBHEHUS, OMKCHIBAIOIINE
AIEKTPOMArHUTHOE T10JIE, JHEPT€TUIECKIIE
COOTHOIICHHS 1 (PU3NIECKHE MTPOIIECCHI,

CPEACTB IIEKTPOCB3U
1 UHPOPMaATHKU

3aJa4u
npodeccHoHaTBHOf MPOUCXOSIINE B HEM; 3HACT METO/BI HCCIICAOBAHHUS
3Haer 3JIEMEHTAPHBIX U3TydaTeneil, MeTOAbI aHaIN3a
JEeSITEIbHOCTU Ha
IUIOCKUX BOJIH, PACHPOCTPAHSIOMINXCS B OJHOPOIHBIX
OCHOBE
. cpelax; 3HaeT SBJICHUS, BOSHUKAIOIINE HA TPAHULIE
nH(OPMALIMOHHON U
paszena cpes, OCHOBHBIE METO/IbI PEIICHU 3a1a4
oubmorpaduaeckoit AR
KYJIBTYpPBI C
YMeer aHaH3UPOBATh CTPYKTYPY NEKTPOMArHUTHOTO
IIPUMEHEHUEM
Ymeer NOJISI B PA3IIUYHBIX CpeJiax, 3Iy4aeMOro pa3THIHbIMU
HH(OKOMMYHHKALOHH TUIIAMU UCTOYHUKOB
BIX TEXHOJIOTUH U C
yquOM OCHOBHBIX BHaHeeT METOAAaMU pacUCTa SJICKTPOMArHuTHOI'O I10JIA
TpeGoBaHuUiA Brazeer H3TY4aeMOro pa3INyHbIMU HCTOYHUKAMHU B
MH(OPMATHOHHOTH HEOI'PaHMYCHHOM MPOCTPAHCTBE U HA TPAHULIE pa3zena
cpe
0€30MacHOCTH pex
[TIK-17 cnocoGHOCTh 3 3HaeT METO/IbI U CPEICTBA KOMITBIOTEPHOTO
HaeT .
[IPUMEHSTh MOJEIUPOBAHUS JIIEKTPOMArHUTHBIX I1OJIEU
COBPEMEHHBIE YMeeT NoCTpouTh KapTUHY MOl B HEOTPaHUYEHHOM
TEOPETUYECKUE U Ymeer MIPOCTPAHCTBE U HA TPAHMILIE CPEJ] PH 33JaHHBIX
9KCIIEpUMEHTAILHBIC HCTOIHHKAX
METOBI UCCIIENOBAHUSA
C IICJIbIO CO3TaHUA Brageer MmeTogamu MOIeTMPOBAHUS U TPAPUISCKOTO
HOBBIX IEPCHEKTUBHBIX | Bmageer 0TOOpakeHHe AIEKTPOMArHUTHBIX MOJIEH B 3a7jauax

PacnnpoCTpaHCHUs, OTPAKCHHUA U IIPCITIOMIICHUA.

Ne | KoHTtposmpyemslie pa3aensl Kopp! 1 aTamns: OneHouHBIE CpEICTBA
n/m / TeMbl JUCIUILTUHBI (hopMupoBaHHUS TEKYIIUN MIPOMEKYTOUH
KOMIIETEHIINH KOHTPOJIb as aTTecTanus
3HaeT I1P-1
TectupoBanue
YO-4
HMuckyccus TIP-8
[Toprdonuo
1 Cucrema ypaBHEHM OIIK-2, | ymeer ITP-2 KoHTp. [1p-8
NNEKTPOAUHAMUKHI I1K-17 Pabora
[Toptdonmo
ITP-2 K .
BJIAJIEET OHTp [1p-8
pabora, [1P-6
[Toptdonuno
JlaGopaTopHas

21




pabota
3HAeT I1P-1
TectupoBanue
YO-4
Huckyccus TP-8
N3nydyenune [Toprdonuo
ajeKTpoMarHuTHEIX BosiH B | OIIK-2, | ymeer I1P-2 [P-8
HEOI'PaHUYEHHOM [K-17 KoHntponbnas
[TopTdonmo
MIPOCTPAHCTBE pabota
I1P-6
BJIaJIeeT [1p-8
JlaGopaTopHas
[Toptdomuno
pabora
3HaeT I1P-1
TectupoBanue
-4
YO-4 luckyccus P-8
[Toprdonno
OCHOBHBIE TPUHLIUIIBI U OIIK-2 yMeeT [1P-2 [1pP-8
TEOPEMBI SJIEKTPOIMHAMUKHU KounTponbHas
[Toprdonuno
pabora
I1P-2
BJIaJICeT [1P-8
KoHntponbnas
[TopTdonmo
pabora
3HaeT I1P-1
TectupoBanue
-4
YO-4 Quckyccus TIP-8
I'pannuHbIe 331241 [Toptdonmo
ANEKTPOJAUHAMUKH. OIIK-2, | ymeer [1P-2 [1p-8
Hudpaxmus [K-17 KoHntponbnas
[Toprdonno
AJIEKTPOMArHUTHBIX BOJIH pabora
I1P-6
BJIaJIeeT [1P-8
JlaGopatopHas
[Toptdonmo
pabota

22




Ikana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Kon n
Jransl GOpMUPOBAHHSA 0an
(¢popmynupoBka KpUTEepUHU NoKa3aTeyau
KOMIIETCHIIUH JIbI
KOMIIETCHIIUUN
3HaeT BeKTopa 61-
AJIEKTPOMArHUTHOT | 75
0 TIOJISI, ypaBHEHUS
Makcseiia B
muddepeHnraIbHO
OIIK-2 . .
i ¥ UHTETpaJIbHOM
CIOCOOHOCTh
pema’rb 3HaeT OCHOBHLIE 3HaeT g;opMe, ypaBHeHHH
MOBa-
CTaHIapTHbIE YPaBHCHITA, ypaBHEHHS o
OTHCHIBAIOIINE OMHTHUHIA
3a/1a49M m Maxcaeuia, ’
9JIEKTPOMAarH|THOE I0JIE, KJIACCH(HKALIUIO
npodeccroHab MaTepraIbHbIC
. SHEPreTHIECKUEe Cpell C TOYKH
HOM ypaBHEHUS,
COOTHOIICHHUA 1 3peHUsd
eSATEIbHOCTH HEPreTUYECKH
Ha OCHOBC MPOUCXOISIINE B HEM; ¢ METON
nH(OPMALIMOHH COOTHOIIEHUS
; dop 3HAET METO/bI KOMIUTCKCHBIX
Oh " HCCIICOBAHMS 3JIEKTPOMAarHu
aMIUTUTY]I,
oubnuorpaduue 3JIEMEHTAPHBIX THOTO TTOJIS,
. . YpaBHCHHUS
CKOH KYJIbTYPHEI H3JIy4aTCICH, MCTOBI METO
Makcgeia st
C IPUMEHEHUEM aHajIn3a TJIOCKHUX BOJIH, KOMILUIEKCHBIX
MOHOXPOMaTHYECK
MHOKOMMYHHK PACTIPOCTPAHSIONIMXCA B | avmyyry, P
: OT0 TTIOJIS
AIIMOHHBIX OAHOPOJIHBIX Cpeitax; oJie Ha ’
. 3HAET SIBJICHUS, npuOIIKeHNe
TEXHOJIOTUH U ¢ TpaHuIle Cpe]l. .
BO3HHUKAKOMOIUEC Ha 6HI/I)KHCI/I u

y4ETOM
OCHOBHBIX
TpeboBaHuUi
nH(}OPMaLIMOHH
ot
0€30MacHOCTH

3HaeT (OPOroBBIN YPOBEHbD)

rpaHuIle pa3jena cpef,
OCHOBHBIE METO/IBI
penIeHus 3a1au
JTUQpaKIIg;

[Tone
TUTOCKOTO U
chepuueckoro
U3JTydaTersl.

AIBLHEN 30HBI IS

chepuyueckoro u
TUIOCKOTO
U3JTydaTess,
rpaHUYHbIC

yCIIOBUS, GOPMYJIBI

®penens u
Cremnyca,
yCJIOBHUS

U3ITy4EHUsI.
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YMeer onpenensats

76-

YmMmeer
T0JI€ MJIOCKOTO U 85
OTpEeIETATh o
chepuyecKoro
VMeeT aHaIu3upOBaTh Hote p
CTDVKT U3JIydarTens Ha
o | CTPYKIYPY UCTOYHUKA B
Z | 2IeKTpPOMarHUTHOrO TIOJIst paccTosiHuU B
= HEOTrpaHUYEHH
? B Pa3INYHLIX Cpeaax, 3aJ1aHHOM
oM
E H3/Ty4aeMOro HaIPaBIICHUH,
S | PA3NMUHBIMH THIIAMH TpOCTpaHCTBe yMeeT ONpeNesTh
= U Ipu
— | HCTOYHIKOB 3aTyXaHUe MOJIs B
5 pacnpocTpaHe .
5} IOTJIOLIAOLIEH
= HUHU B cpejie
> cpene
Brmageer metomamu 86-
pacuera 10
,E\ 3JIEKTPOMArHUTHOTO TTOJIS 0
£ | 3IyvaemMoro
S | pasnuuHBIMU
& | ucrounukamu B
=
Q| HeOrpaHHYEHHOM
§ IPOCTPAHCTBE U HA
M | rpaHule pasaeia cpen
3HaeT OCHOBHbIE 61-
= 3HaeT MeTOABI U
3 3HaeT METOIBI M CPEICTBA IOAXOAbI 75
2 cpezcTBa
o KOMITBIOTEPHOTO MOJIEJIMPOBAHUS
) KOMITBEOTEPHOTO
a, MO/ICTTHPOBAHUSI AJIEKTPOMArHUTHOT
S = MO/ICIIMPOBAHHSI
[K-17 E £ | 27€KTPOMArHUTHBIX O TI0JIs, METOIbI
= O N SIEKTPOMATHUT
© e N
CIOCOOHOCTh g8 HBIX TIOJCI MpUMEHSIEMbIE B
MIPUMEHSITh SR HUX
COBPEMEHHBIE VYmeer paccuutarh | 76-
TEOPETHUECKUE Y TIOCTPOUTH 85
" KapTUHY
AKCIIEPUMEHTAIT SKBHITOTCHITHAIIEH
BHBIC METOJIBI Ymeer BIX IOBEPXHOCTEM
UCCICIOBAHMA C YMeeT oCTpouTh IIOCTPOUTD (KpHBBIX)
LETBIO0 CO3/IaHUS KapTHHY [OJIS B KapTHHY MOTEHIIKaa MoJs,
HOBBIX HCOTrPaHMYCHHOM MMOTCHIMAIa 1 | KaApTUHY CHJIIOBBIX
MEPCTIEKTUBHBIX __ | mpoctpanctee 1 Ha HaMpPsDKEHHOCT | JIMHHMA
CpEICTB ’% I'paHulC Cpe/ pu H TIOJIST IPH HaMpsOKEeHHOCTH
E
AIIEKTPOCBSI3H U 2> 3alaHHBIX UCTOTHUKAX 3aJaHHBIX oJIsI, OETyITyIo
WH()OPMATHKH E YCITOBUAX BOJIHY TJIOCKOTO
§ HNCTOYHUKA,
= OTpaXKeHUS U
§ IPENTOMIIEHHS Ha
>

TpaHuUIE Cpel
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Biageer meromamu | 86-

IMOCTaHOBKH 10
Brianeet Meronamu 3amaun, pacuérau | O
MOACIIUPOBAHUA U 0T06pa)KeHI/ISI
rpa)HIecKOro o
pad Brnaneet MOJIEH 3aJaHHBIX
0TOOpaKCHUE
MaKeTaMH HCTOYHUKOB B

= | DICKTPOMArHUTHBIX
= . KOMIIBIOTEPHOIO | IIPOBOLSAIINX U
% | TIOJIeH B 3aja9ax OICTHDOB
MOJETUPOBAHUSL
% PaCIpOCTpaHeHH s, P JHUDJICKTPUUCCKUX
& | orpaxkenus u cpeliax ¢
) MPEIOMIICHUS. HCIIOJIb30BAHHUEM
O
= KOMITBIOTECPHOI'O
=
M MOJICJIMPOBaHUs

MeToauueckune PEKOMEHIAIUNA, OIIPECACIAIOIINE ITPOLHCAYPHI OICHUBAHUA
pe3yabTaToB OCBOCHHUA TUCIHHUILJINHDI

OueHovHbIe CPpeACTBA AJsl POMEKYTOYHOM aTTeCTANMHU
[IpomexxyTouHast arrectanusi oOydaromMXcs sBisieTcss oO0a3aTenbHON. [[ns
NOJIyYEHHUsS] TOJIOKUTEIBHOM OLIEHKM Ha 3ayeTe HeoOXoAuMo HaOpath
COOTBETCTBYIOIIEE KOJIUYECTBO OAJIJIOB PEHTHUHIOBOM CHUCTEMBI — COPMUPOBATH
cBoe IlopTdonno, KOTOpoe COCTOUT U3 PE3yJIbTATOB 33aJJaHUM U padOT OLEHOUYHBIX
CPEJICTB TEKYIIIEH aTTECTAINH.

HHoprdoauo
no guctumiuHe « MTHdopMannoHHbIe TEXHOJIOTUH B MH()OKOMMYHUKALIUSX

1 Ha3Banue noptdoauo
2 Crpykrypa nopr¢osuo:
2.1 pesynbTaThl KOHTPOJBHOW pabOTBI B cemecTpe; paboTa Haj
OmuOKaMu KOHTPOIHHOM.
2.2 KOHCIIEKT TE€MBbI «YCJIOBHS U3JIyUYCHUY;
2.3 nmaboparopHbie paboThI (Kaxkaas paboTa OTIETbHBIM (aitaoMm).
2.4 pe3ynpTaTbl UTOIOBOIO TECTA

KpnTepm/I BBICTABJICHHUA OLHCHKHA CTYJCHTY HA IK3aMCHE
o JUCIMIIIMHE «I’IH(l)OpMa]_[I/IOHHLIe TEXHOJIOT'UHU B I/IH(l)OKOMMYHI/IKaHI/IﬂX»

Baibl Onenka
TpebdoBanus k cpOpMHPOBAHHBIM KOMIIETECHIMAM

(pedTuHroO IK3aMeHa
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BOU (crannmapTHas)
OLIEHKH)

OrneHka «OTJIIMYHOY BBICTABISETCS CTYACHTY, €CIIM OH INIyOOKO U
IIPOYHO YCBOWJI IPOTrPaMMHBIN MaTepUall, HCYEPIbIBAIOLIE,
IIOCJIE0BATENBHO, YETKO U JIOTHYECKU CTPOMHO €ro U3JIaraer,
YMEET TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM, CBOOOIHO

100-85 CGaUmenoy CIIPABJIETCS C 3a,[[a‘jaMI/I, B?HpocaMI/I U IpyTUMU BUJAMU
IIPUMEHEHU 3HaHUH, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IIPU
BHUJIOU3MEHEHUH 3aJaHUH, UCIIOJIb3YET B OTBETE MaTeprail
MOHOTpa(UUECKON IUTEPATYPHI, IPABHIEHO 000CHOBBIBACT
IIPUHATOE pELIEHUE, BIaJeeT Pa3HOCTOPOHHUMHU HAaBbIKAMU U

HpI/IéMaMI/I BBIITOJIHCHHSA MMPAKTHUYCCKUX 3a1a4.

O1eHKa «XOpOILI0Y» BBICTABIIAETCS CTYJEHTY, €CIIU OH TBEPAO
3HAeT MaTepuall, TPAaMOTHO M I10 CYIECTBY M3JIaraet ero, He
JIOITyCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC,
85-76 «3aymerHo
MIPABHJILHO MPUMEHSET TEOPETUICCKUE TTOTOKCHUS TTPH
pEIICHNN IPAKTHYECKUX BOIIPOCOB U 33724, BIAJCET

HCO6XOI{I/IMI)IMI/I HaBbIKaMH U HpI/IéMaMI/I WX BBIIIOJTHCHUA.

OreHKa «yI0BIETBOPUTEIHHOY» BBICTABISICTCS CTY/ICHTY, €CITH
OH UMEET 3HaHUs TOJIbKO OCHOBHOTO MaTepHalia, HO He YCBOMJI
ero JeTajei, J0MyCKaeT He TOYHOCTH, HEIOCTATOYHO

75-61 «3aumenoy MpaBUJIbHBIE POPMYITHPOBKH, HAPYIICHUS JJOTHIECKON
MOCNIEA0BATEIHHOCTH B U3JI0KEHUH MPOTPAMMHOT0 MaTepuarna,
WCTIBITBIBACT 3aTPYTHEHUS TIPH BBHITIOJTHEHUH MPAKTUICCKUX
pabor.

O1eHKa «HEYIOBJIETBOPUTEIHLHOY» BBICTABIISETCS CTYACHTY,
KOTOPBII HE 3HAeT 3HAYUTEIbHOM YacTH MPOrpaMMHOTO
MmarepHaia, J0MycKaeT CyIlleCTBEHHbIE OINOKH, HEYBEPEHHO, C
60-50 «He 3aumenoy | OOJBIIUMU 3aTPYAHEHUSMH BBIIOIHIET IPAKTUYECKUE PAOOTHI.
Kak mpaBuiio, olieHKa «HeyA0BIETBOPUTEIBHO) CTaBUTCS
CTYZEHTaM, KOTOpbIE HE MOTYT NMPOJIOJKUTh 00ydeHue 6e3
JIOTIOJTHUTEIBHBIX 3aHSATHH 1O COOTBETCTBYIOIIEH TUCITUITIIHE.

HpnMep HTOIrOBOIo TeCTa HA MUHUMAJIBbHOC OCBOCHHC NUCITUIIJIUHBI

1. IIpu rOpU3OHTAIBHON MOJSAPU3ALUN BEKTOP JIEKTPUUECKON HAMPSKEHHOCTH

BOJIHBI:
napajuiesieH TPaHUIIe pas/elia NIEPIICHIUKYJISIPEH TPaHUIle pa3zeia
JICKUT B TUIOCKOCTH TTaICHUS NIEPIICHIUKYJIIPEH TIOCKOCTH TIaICHHUS

2. D(F,t) = g,e(t)E(F,t) . Kakas aTo cpena?
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Henuneiinasi, HecTalimoHapHas, HEOJAHOPOIHAS

Jluneiinasi, HeCTalMOHApHAs, OAHOPOIHAS

JIunelinas, cTanmoHapHas, HEOJHOPOAHAS

Jluneitnasi, cTalluoHapHas, OTHOPO IHAS

3. B nanbHel 30HE MOJe 3JI€MEHTAPHOTO IEKTPUUECKOro BUOpaTopa
IIPEICTABIIAET COOOM. ..

Heoanoponnyto chepuyeckyro T-BosHy

OnnHoponanyto cepruueckyro T-BomHy

HeonnoponHyto nunusapudeckyro T-BonHy

OHOPOHYIO HMIIMHAPUYECKYIO T-BOJIHY

4, 3JI€KTpOMaFHI/ITHEUI BOJIHA, HC UMCIOIIas IIPOAO0JIbHBIX COCTABJIAIOIINX

Ha3bIBaETCH. ..
E-BonHa T-BoxHAa
H-BoiHa EH-Boina

5. KacarenpHast K TOBEPXHOCTH COCTABJISONIAS BEKTOPA MAarHUTHOM
HaANpPsHKEHHOCTH Ha MOBEPXHOCTH pazfena cpel (Ipyu OTCYTCTBUM MarHUTHBIX
TOKOB U 3apsiI0B)

TEPIUT Pa3pbIB, YUCIECHHO PABHBIN MJIOTHOCTH MOBEPXHOCTHOTO TOKA

TEPIUT Pa3pblB, YUCIECHHO PABHBIN IIJIOTHOCTU TOBEPXHOCTHOTO 3apsiaa
TEPIUT Pa3pbIB, YUCICHHO PABHBIN INIOTHOCTH TOKA CMEILIEHUS

HENpepbIBHA

T2
6. Kakomy mponeccy COOTBETCTBYET claracMoe I Jave ypaBHEHUU OaslaHca
(o)
\
_ - -
sHepruu [ JE”dv= j(H *B, E@)dwj‘—dwji[é, H1dS ?
\ \ 6t at \ o S

MOTJIOIIEHUE SHEPTUU U3 BHEIIHEH Cpe/ibl
U3JIy4E€HHE SHEPTHH BO BHEIIHIOK Cpeny

NOTEPU SHEPTUH B CUCTEME Ha HATPEBAHUE CPEIbI
U3MEHEHHE 3a11aca YHEPTUU B CUCTEME
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7. YpaBnenue ['enpMmrosnpia. ..

VZA+ sz:—jécm VIA+ kA=
o%A oA - - o%A oA -
V A E N V A—E _ _ jom
aﬂa 8’[ O-Il'la 6t J a:ua atz O-ILla 61 J

8. YpaBHeHue (GpoHTa MIIOCKOUN BOJIHBI paCIPOCTPAHSIONICHCS B CTOPOHY

YBEIUYCHHUS Y

cos(wt — ky) = const cos(awt + ky) = const

cos(awt + kr) = const cos(wt —kr) = const

9. JIMCT MOBEPXHOCTHOTO DIIEKTPHUYECKOTO TOKa J = X, J e " IpH yCIIOBUH f3, > f3

U3JIy4aer. ..
BBICTpYIO BOJIHY IOA YIJIOM K JIUCTY MenneHHy0 IOBEPXHOCTHYIO BOJIHY
BBICTpYIO IOBEPXHOCTHYIO BOJIHY BouiHy nieprieHIuKyJISIpHO JIUCTY

10. DHEPrUst MAarHUTHOTO TOJS B CUCTEME ONPENEIIACTCS KaK. . .
j Dy [H By
g ot

aE2 oH?
j J(&-dv
y ot
11. BonHa pacmpocTpaHstomascs Ha 0eCKOHEUHOCTH JI0KHA OBITh. ..
[IpononpHOU [Tontepeunon
Crosueit [Lnockou
12. JIng HeuaeanbHOTO JUAJIEKTPUKA CIIPABEIMBO COOTHOIICHHE. . .

o o o o
—>>1 —=<x1 —=0 — >

we, e, s, e,

13. PemienniemM ypaBHeHuUs ['enbMroiba ¢ €IMHUYHBIM TOYEYHBIM 3aPSI0M B
OJIHOPOJIHOW, U30TPOITHOM HEOTPAHUYEHHOU CPENIE SABIISIETCA. . .

Oynknua Jupaka Henbra-pyHKims

Oyunkuus [ 'puna BonnoBas ¢pyHKIMS

14. YpaBuenue BoHBI E(F,t) = E, cos(wt —kx+¢,), Te E, = f(y). D10 - ...
OnHoponHas pacxossmasics cepuueckast BOJIHA

Heoanoponnas pacxoasuiasics cepuyeckas BojaHa
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OpHOoponHAas IUTOCKast BOJIHA, IBMXKYLIASCSA B CTOPOHY YBEJIMYEHUS X
OpHOpoHAs IUTOCKAast BOJIHA, IBMXKYLIASACA B CTOPOHY YMEHBILICHHUS X
HeonnopoaHas miockas BojaHa, ABUKYIIASICA B CTOPOHY YMEHBIIEHUS X

HCOI[HOpOI[HaH INIOCKAas BOJIHA, ABMKYIIASICA B CTOPOHY YBCIMYCHHUA X
OIIeHO‘IHbIe cpeacrea aJist Telcymeﬁ arTrecranmmn

HepequL AUCKYCCHOHHBIX TEM 1JISl TUCKYCCUMN
10 ANCHUIIJINHC ((BJICKTpOMaFHI/ITHLIC I10JIsI 1 BOJIHBI»

1. YpaBuenust MakcBemia B qudpepeHnnanbHoi 1 HHTErpaibHoi hopme

2. Knaccudukanus u Buabl cpesl. MaTepuaibHble YpaBHEHUS

3. 'pannuHbIe yCIOBUS JUII HOPMAIBHOM 1 KacaTEIbHON COCTABIISIONINX BEKTOPOB
OMII

4. YpaBHeHue OanaHca /it MTHOBEHHBIX 3HAUEHUH MOIITHOCTH B
nuddepeHnnanbHoN 1 HHTerpaibHON popme

5. YpaBHeHus OanaHca /i1l aKTUBHOM U PEaKTUBHOW MOIIHOCTEN

6. DIeKTpoAMHAMUYECKHE TTOTCHITHAIBI

7. ITone aneMeHTapHOTO IEKTPUUYECKOTO U3IIydaTelis B JalbHEN 30He

8. [Nonspu3zanus BOJIH

9. [Tmockue BomHBI B cpeae ¢ motepsimu. KoaddurmeHnT dhas3wl u ocadiaeHusI.
Hucnepcus.

10. ITagenue MIOCKO# BOJIHBI Ha TPaHUILy pasnaena cpen. Dopmynbl OpeHers.

Kpurepun ouenku:

v/ 100-85 Ga/ioB BBICTABISAETCS CTYIEHTY, €CJOM OTBET ITOKa3bIBAET
OpOYHbIE 3HAHHWS OCHOBHBIX IIPOIIECCOB M3yyaeMoOW mpeaMeTHOW obnactu,
OTJMYaeTcss  MIyOMHOM W TOJHOTOM  PACKpBITUS  TEMbl;  BIIaJICHHUE
TEPMHUHOJIOTHYECKUM aliapaToM; YMEHHE OOBSACHATh CYIIHOCTH, SIBJICHHIA,
MIPOIIECCOB, COOBITHH, IeTIaTh BBIBOJBI H OOOOIICHHUS, 1aBaTh apTyMEHTHPOBAaHHBIC
OTBETHI, TPUBOANTH MPUMEPHI; CBOOOIHOE BJIaJEHUE MOHOJOTHYECKOW pEYbio,
JOTUYHOCTh W TOCIEN0BAaTeIbHOCTh OTBETA; YMEHHWE TPUBOAWTH TMPUMEPHI
COBPEMEHHBIX MPOOJIeM U3ydaeMOoi 00IacTH.

v/ 85-76 6GasIOB BBICTABISIETCS CTYAEHTY, €CJIM  OTBET, OOHAPYKHUBAIOIIHI
OpOYHbIE 3HAHUS OCHOBHBIX TIPOIIECCOB H3ydyaeMoOWl mpeaMeTHOW obnacTu,
OTAMYaeTCss  TIyOMHOH W  TIOJHOTOM  PAacKPBITHUS ~ TEMBI;  BIIaJCHHUE
TEPMHHOJIOTHYECKUM aliapaToM; YMEHHE OOBSCHATh CYIIHOCTH, SIBJICHHIA,
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MIPOIIECCOB, COOBITHUH, IeTIaTh BBIBOBI M OOOOIICHHS, TaBaTh apTyMEHTHPOBAHHbBIE
OTBETHI, MPUBOJIUTH MPUMEPHI, CBOOOTHOE BIAJEHUE MOHOJIOTHYECKOW DPEUbIo,
JIOTUYHOCTh M TIOCIICIOBATEIHHOCTh OTBeTa. ONHAKO MOMyCKAeTCs OJHA - JBE
HETOYHOCTH B OTBETE.

v 75-61 OaiioB BHICTABISETCS CTYAEHTY, €CIAM OLECHHMBAETCS OTBET,
CBUICTEILCTBYIOINN B OCHOBHOM O 3HAHWU IPOIIECCOB M3y4aeMOW MPEIMETHON
00acTH, OTIMYAIONIMICS HEIOCTATOYHOW TIIyOMHOW M TIOJTHOTOW pPAaCKPBITHS
TEMBI, 3HAaHWEM OCHOBHBIX BOIIPOCOB TEOpHHU; cIabo cPOpMUPOBAHHBIMU
HAaBBIKAMH aHaJW3a SBJICHUH, MPOIECCOB, HEAOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTUPOBAHHBIC OTBETHI W MPUBOAUTH MPUMEPHI; HETOCTATOYHO CBOOOIHBIM
BJIAJICHUEM MOHOJIOTUYECKOW PEeYbl0, JIOTHYHOCTBIO M TIOCIIECIOBATEIHHOCTHIO
orBeTa. JlomyckaeTrcsi HECKOJbKO OIIMUOOK B COJEPKAHMM OTBETa; HEYMEHHE
MPUBECTU TMPUMEP Pa3BUTHUS CUTYaIlMH, MPOBECTU CBSI3b C JPYTUMHU acHEKTaMu
u3y4aemoil 001acTu.

v/ 60-50 GayIoB BBHICTAaBISETCS CTYAEHTY, €CIH OTBET, OOHAPYKHBAOIIN
HE3HAHWE TMPOIECCOB H3ydyaeMoOW MpeIMETHOM 001acTH, OTIWYaAIOIINICS
HETJTyOOKMM pAacKphITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC()OPMUPOBAHHBIMA HAaBBIKAMH aHAW3a SBJICHHWM, IPOIECCOB;, HEYMEHHEM
JlaBaTb apryMEHTUPOBAHHBIC OTBETHI, CJIA0BIM BJIAJCHHUEM MOHOJOTHYECKOU
peublo, OTCYTCTBMEM JIOTUYHOCTM U TocienoBarenbHocTH. Jlomyckatorcs
Cepbe3Hble  OMMOKM B  COJEpPXAHWUU  OTBETA; HE3HAHHE COBPEMEHHOM
po0IeMaTHKN U3y4aeMoil 00IacTH.

KommiekT j1abopaTtopHbIX padoT
M0 AUCIHUIIINHE «DJIEKTPOMArHUTHBIC TOJISL U BOJIHBI»

JlaGoparopHas pab6ora Nel. DIEKTpOMarHWTHOE IIOJIE CHUCTEMBI AJICKTPHUYSCKHUX
3apsI0B.

JlaGoparopnas pa6ota Nel. IToriomenne 3J1eKTPOMarHUTHBIX BOJIH.
JlaGoparopHas padota Nel. DIeKTpOMarHuTHOE T0JIE IIOCKOTO JINCTA C TOKOM.

JlaGoparopHas padora Nel. OtpakeHHE 3JIEKTPOMArHUTHBIX BOJIH Ha TpaHUIIC
paszznena cpen
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IIpumepHbIe 321a4M HA KOHTPOJILHYIO padoTy:

KoHKpeTHbIE 3HAUY€HUS] BEJIMYMH, BXOJSAIIMX B YCJIOBHUS IO BapuaHTaM (Kak u
KOJIMYECTBO BAPUAHTOB) MOTYT MEHSITHCS U OMPEIEISAIOTCS MPENOo1aBaTEIeM.

1. Ha oxgHo#t npsiMoii B BaKyyMe pacroJiOKeHbl TPU TOUCUHBIX 3apsaa: ¢, =1luxKr,
0, =23mkKn, ¢, =5uxKn .

OHpeI[eJ'H/ITC HaIPs’KCHHOCTD 3JICKTPOCTATUYCCKOI'O ITOJIAA B TOYKE 0.

s

)

G
Lu Lu .

0>
0,5m I

2. Onpenenute HAPSHKEHHOCTD AJEKTPUYECKOTO MO B BaKyyMe BO BHYTPEHHEH

A

&
)

Y BHEIIHEH 00JIacTSAX paBHOMEPHO 3apsHKEHHOUM cepbl painycoM a ¢ 00beMHOU
IUIOTHOCTBIO 3apsija p .

3. 'po3oBass Tyda, WMelOIIas IUIOMAAb S =>5ku’, pacrojiaraeTcs Ha BBICOTE
| =2xuHa] T1OBepXHOCThIO 3emyid. Mexay Tyded u 3emiieil  oOpasyercs
IIOCTOSIHHOE ~ DJIEKTPUYECKOE I0JI€ C  OAMHAKOBOM BO  BCEX  TOYKax
HaMpsHKEHHOCThIO E =200xkB/m . OueHuTe S3HEPTUto Moisl.

3(Bapuant) CepaeuHuk TpaHchopMaTopa BBIMOJHEH U3 CTAIM C TUIOTHOCTHIO
P, =1,7 2/ cm® u umeer Maccy M =2x2. AMIUIATYIHOE 3HAYCHHE MATHHTHOM
uHAyKnun B =217, oTHOCUTEIbHAS MarHUTHAs MPOHUIIAEMOCTh ctamu 4 = 200.
4, Onpenenute MaTepuan MnpoBogHuka amamerpom d =0,6mm, ecnum npu
IIPOTEKaHUU N0 HeMy TokKa | =154 B HEM BO3HMKACT JJIEKTPUYECKOE IOJIE C
HaNpPsHKEHHOCTHI0 E =91 mB/ m

5. Onpenenure BO CKOJBKO pa3 YMEHBIIUTCS aMIUTUTYJa HANPSHKEHHOCTU TOJIS
BOJIHBI ¢ 4acToTOM f Ha riryOuHe | mpu pacnpocTpaHeHUH B 3aJJaHHOM cpeie.

5 (BapumanT) OnpenenuTs riayOMHY MPOHUKHOBEHMS MOJS B 3aJaHHYIO Cpely Ha
yactore f. Onpenenure JUIMHY 3TOM BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHUS B
JTOM cpene.

IIpuMepHbIe 32124 HA KOHTPOJIbHYI0O Pa0doOTYy Il 3204HOM (POPMBI
o0yueHHs:

BapuaHT 3ajaHus onpeaesieTcs Mo mocjaeaHe nudpe Homepa 3a4eTHOM
KHHMKKH.
31



1, 1715t KpUCTAIITMYECKOTO KBapiia KOMIIOHEHThI TEH30pa JUAIEKTPUUECKON
MPOHHUIAEMOCTH &, = &,, = 4,55 U &,, =4,49, a Mpo4ne KOMIIOHCHTBI & PaBHBI

—

nyo. [Ipy kakux HanpasieHusx BeKTopsl E u D coxpaHsIOT napasiensHoCTh

Obwee 3a0anue 015 6cex BapuUaAHmos

2. I'po3oBas Ty4a, MMeromIas Iioaae S, pacnojaraeTcs Ha BeicoTe | Hax
MOBEPXHOCTHIO 3eMiIu. Mex Ty Tydeil u 3emyieit o0pa3yeTcsi MOCTOSIHHOE
AIEKTPUUECKOE IMOJI€ C OAMHAKOBOM BO BCEX TOUYKAX HAMPSIKEHHOCTHIO E.
OueHHTE SHEPTUIO TOJIA.

Bapuant Ne S, kM? I, km E, xB/Mm
1 7 3 220
2 6 3 150
3 4 2 250
4 5 3,5 270
5 2 2,5 235
6 4 3 170
7 7 3 180
8 6 3,5 150
9 7 2 190
0 4 3 210

3. Cepae4yHuk Tpanc(opMaTopa BBIIOIHEH U3 CTAIH C INIOTHOCTBIO O, W UMEET
mMaccy M, . AMIUINTYyJHOE 3Ha4€HUE MArHUTHOW MHAYKIuU B, oTHOCUTEnBbHAS

MarauTHas IIPpOHUINACMOCTDb CTAJIIN AL .

Haittn MakcuManbHOE 3HAYEHUE SHEPTHUH, 3aI1ACAEMON B CEPICUYHUKE, ITPU
HAMarHW4YMBaHUM €r0 CUHYCOUJAIbHBIM TOKOM.

Bapuant 0 2/CM3 m, , ke B, Tn H
m

1 79 3 1,9 190
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2 7,75 2,5 2,3 210
3 7,65 2,1 2,5 205
4 7,6 2,9 1,5 175
5 7,8 1,5 1,7 180
6 7,7 1,75 1,9 195
7 7,8 1,8 1,8 205
8 7,75 1,9 1,9 215
9 7,65 2,6 2,15 205
0 7,8 1,6 2,25 195

4. OnpenenuTs IOTHOCTH NOTOKA MOIIHOCTH B CPEZAE C MapaMETpPaMH &, i, &, €CIIU
JEUCTBYIOIEE 3HAUCHUE HAIPSHKEHHOCTH MATHUTHOTO TIOJISI COCTABISET Hy HA

4acToTe f.

Bapuant £ 1 o, Cm/™m H,, mrA/m f,My

1 4 1 1,1-107° 35 3-10°
2 80 1 2-107° 2,5 4-10°%
3 2.1 1 2-107° 5,5 2-10°
4 75 1 2-107° 2,7 2-10°
5 2,6 1 2-107° 1,9 3-10°
6 2,55 1 2-1073 3,7 4-10°
7 7 1 2-1073 45 6,4 - 10°
8 78 1 2-1073 6,5 1,1-10°
9 64 1 2-107° 7,1 5-10°%
0 35 1 2-107° 6,7 6,5 -10°%

5. Onpenenure MaTepraj MPOBOIHUKA AHaMeTpoM d , €CTU MpH MPOTEKAHUH 110
HeMy TOKa | B HEM BO3HHUKAET ANEKTPUUYECKOE MOJIE C HAMPSKEHHOCTHIO £ .
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Bapuant E, MB/M 1,4 d, vm
1 51,4 1,5 0,8
2 331 2,5 0,98
3 80,3 2,7 1,1
4 402 6,6 1.2
5 44,8 4 1,4
6 274 5,5 1,6
7 91 8,2 1,8
8 332 20 2,3
9 96,5 45 3,2
0 97,7 55 4,5

6. Onpenenure BO CKOJIBKO Pa3 YMEHBIIUTCS AMIUTUTYAA HANPSIAKEHHOCTH OIS

BOJIHBI ¢ yacToTol f Ha rmyOuHe | mpu pacmpocTpaHeHUy B 3a1aHHOM Cpe/Ie.

Bapuant Ne f, Iy I, M cpena

1 4-107 0,2 Keneso

2 6,4 - 10° 0,5 [apadun

3 1,1-10° 7,1 Crekiio

4 5-10° 6,5 Bymara

5 6,5 - 10° 4,3 [Monuctupon
6 4-10° 2,1 Crrona

7 41-10* 8,1 Bymara

8 2,5-10° 4,2 [MonumcTupon
9 2-10° 0,9 Men

0 3-10° 51 Crexiio

7. Onpenenutsb TiIyOUHY IPOHUKHOBEHUS TOJIS B 33J1aHHYIO cpey Ha vacrore f.
Onpenenure JIMHY 3TOM BOJHBI U CKOPOCTh €€ paCHpOCTPAHEHHMS B 3TOM CpEJE.

Bapunant Ne

f Iy

cpena

1

4-107

Keneso
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2 6,4 - 10° [apadun

3 1,1-10° Crekio

4 5-10% Bymara

5 6,5 -10° [MonucTupon
6 4-10° Cirona

7 4,1-10% Bymara

8 2,5-10° [TonucTupon
9 2-10°8 Mens

0 3-10° Crekiio

ITapamMeTpbI pacnpocTPaHEHHBIX BENIECTB

BemectBo f, I & O ,CM/M
Bosmyx 0-3-10%° 1,000536 -
[Tapadpun 10° 2,1 107
Crexio 10° -10° 7,5 2.107%
bymara 10° 2,6 107
[omuctrpon 10° —108 2,55 1071
Cimona 10° -10° 7 10" -107"
Turanat Gapus - 1200 -
Bona 0 81,1 -
Bona 10° —-10° 80 -
Bona 3.10° 78 -
Bona 10%° 64 -
Bona 2,4-10" 35 -
Boga npecHas (mpupoHast) - 80 10°-2,4.10"
Bona Mopckas - 80 1-43
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3ems cyxas 3-6 11-10°-2.107°
3eMIs BIaKHas 10-30 3.10°-3.107?
Cepepo 6,139-10’
Meb 5,8005-107
AsroMuHuit 3,54-107
TatyHb 1,45-107
Kereso 1,0-10’
O1n0BoO 0,869-10’
CeuHer 0,48-10’
PryTb 0,1044.10’
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