degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpI/IKJ'IaI[HaH QJICKTPOJAMHAMUKaA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKOH KNOSPHETUKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
6 (Becennwii) - JluddepeHnnpoBaHHbIN 3aUeT

7 (oceHHuit) - Dx3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: C.I1. CrobeneB, kaH/. TEXH. HAYK

[Iporpamma obcyxieHa Ha 3acefjanuu Kadenpsl paarnodu3nku U Texandeckoit kubepueruku 09.04.2020



AHHOTANMA

Kypc gnexkumit paccuutan Ha J1Ba cemecTpa. Ha Jekuusx NEpBOro ceMecTpa IMOCIEAOBATEIbHO
paccMmarpuBaloTcs ypaBHEHHs MakcBeijia, BKJIIOUas MaTepuajbHble ypaBHEHHS U TPaHUYHBIE YCIIOBUS;
BOJIHBI B O€3TpaHUYHOIN OJHOPOIHOW Cpefie, BKIFOYAsl TUIOCKHE IMIMHIPHYECKHEe U C(HEPUIECKUE BOJHEL;
JNIEKTPOMArHUTHBIE TIOJNs, W3Ty4YaeMble 3aJaHHBIMA HMCTOYHHMKAMH, C HCIOJIH30BAaHHEM BEKTOPHOTO U
CKaJISIPHOTO TIOTEHITUAJIOB C WX MOCIEAYIONUM TIpeICTaBIeHreM depe3 GYHKII0 [ prHa; 0CHOBHBIC TEOPEMBI,
BKJIIOYasi Teopembl YMmoBa-lloiiHTHHra, B3aMMHOCTH, JSKBHBAJICHTHOCTH M €AMHCTBEHHOCTH. 3aTeM
paccMarpuBaeTCsl MOCTAHOBKA TPAHUYHOM 3aJayd dJICKTPOJMHAMHUKA W TPUMEPHl PEIICHUS 3a7a4d
MPOXOXKJEHUS TJIOCKOW BOJHBI 4Yepe3 TpaHUIly IUIOCKYIO pas3jienia JBYX cpeld W 3aJaddl OMpelesieHHus
COOCTBEHHBIX BOJIH B IIPSIMOYTOJILHOM, KPYITIOM U KOAKCHAJbHOM BOJTHOBOJAX.

Bo BTOpoM cemecTpe paccMaTpUBAIOTCS OCHOBHBIE METOMABI PELICHMS 3a7ad SJICKTPOAMHAMUKH, BKIIOYAs
aHAIIMTHYECKUE METO/IbI, TPUMEHEHHBIE K 3aj[adaM paccesiHUs Ha MWINHAPE U cdepe, U YUCISHHBIE METOJIbI,
BKJIIOYAsi METOJIbI UHTEIPAIbHBIX YPAaBHEHUM, METOMl BCIIOMOTaTE€IbHBIX MCTOYHUKOB, METO/ MPOEKIIMOHHOTO
CIIMBaHUS TIOJICH Ha TpaHWIAX YacTHYHBIX 001acTed, METOJ KOHEYHBIX OJIIEMEHTOB W THOPUIHBIN
NPOEKIMOHHBIA METO/I.

1. leau u 3apa4u

eap AUCUMNIMHBI

W3y4YEHHUE DAa3JEIOB TEOPUH HIECKTPOMArHETH3Ma, HEOOXOAW-MBIX IJIi NMPOEKTUPOBAHHUS AHTCHH H
ycrpoiicts CBY.

3agauu AU COMIIHHBI
* OCBOEHHME OCHOBHBIX IIOHSATUH TEOPUH IEKTPOMATHUTHOTO IOJIS;
* OCBOEHHME OCHOBHBIX COOTHOLUEHUH U TEOPEM TEOPUU 3IEKTPOMArHUTHOTO I10JIS;
* OCBOEHHME OCHOBHBIX METOJIOB PELLEHHs YPaBHEHUH TEOPUH JEKTPOMArHUTHOI'O MOJIs;

* IOJy4eHHE MPEACTaBICHHUS O COBPEMEHHBIX MPUKIAIHBIX NPOOJIEMax TEOPUU JIEKTPOMArHUTHOTO
OIS

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
NPUMEHATh CUCTEMHBIN OAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BAapUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccHOHABHOM eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTHYECKOH MH(OPMAIINH ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun




[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAY.II0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HaTh:

OCHOBHBIE IIOHATHUS TEOPUH IEKTPOMArHUTHOI'O I10JISL;

OCHOBHBIEC COOTHOILIEHHS X TEOPEMbI TEOPUH SIEKTPOMArHUTHOTO TOJIS;
OCHOBHBIE METO/Ibl PELLICHUS YPAaBHEHUH 3JIEKTPOMArHUTHOTO I10JIs;
COBpPEMEHHBIE MTPOOJIEMBI TEOPUH DIEKTPOMATHUTHOTO TOJS.

I T R

YMETB:
[J MOJB30BaThCsl CBOMMHM 3HAHHUSIMU 715l HOCTPOCHUSI MAaTEeMaTHUECKUX MOZEIICH Ipy peleHr: 3a1aq
teopun anTeHH 1 CBY-ycTpoiicTB;

[J CTPOWTH AITOPUTMBI PELICHUS AIIEKTPOANHAMUYECKUX 3a/1a4;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX Pe3yIbTaToB.
BJIAJICTh:
[J OCHOBHBIMH METOJaMH MOACIUPOBaHMS aHTCHH U ycTpoiictB CBY;
[J HaBBIKAMH CaMOCTOSTEILHON paboThl 1 HTEpHETE;
[J  HaBBIKAMH T'PaMOTHOW 0OpaOOTKM PEe3yNbTaTOB YHCICHHOTO SKCIEPUMEHTa M CONOCTaBJICHHUS C
TEOPETUUECKUMU JTAHHBIMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 YpaBHEHUS 3EKTPOMArHUTHOTO OIS 5 3
) KBagparuuneie COOTHOILIEHUS B 5 3
ANIEKTPOANHAMUKE
3 BonnoBele mpouecchl B 0e3rpaHMYHON 7 3
OJTHOPOAHOMU cpene
4 W3nydenne aneKTpoMarHuTHBIX BOJH 8 3
5 I'pannuHbIe 3a0a4U IEKTPOAUHAMUKHI 5 3
6 BosiHBl B BOJIHOBOZAX U NEPUOAUYECKUX ] 10
CTPYKTypax
7 Judpakuus 3JeKTPOMAarHUTHBIX BOJIH 16 10
] Mertonpl pemieHusi TPaHUYHBIX —3ajad 6 10
JIEKTPOANHAMUKHI
Nroro yacos 60 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 6 (Becennuit)



1. YpaBHEeHUs 3JI€KTPOMArHUTHOI'O 10JIs

DNEeKTPOMarHuTHOE IMojie. BeKTOpbl 3JeKTpOMarHUTHOTO MOJS. 3apsabl U TOKH KaK HCTOYHHKH
AIIEKTPOMArHUTHOTO TOJIs. YpaBHeHUs: MakcBemna B auddepeHnnanbHOl 1 MHTErpaibHON dopme.
CBs3b C OCHOBHBIMHM SMIMPHUYECKHUMH 3aKOHAMHU JJIEKTPOAWHAMHUKH. YPaBHEHHE HENPEPHIBHOCTH.
3akoH CcOXpaHeHHA 3apana. MarepuanbHble YypaBHEHHUSA. AHU30TpomnHbIe cpenbl. Cpensl ¢
OTPHULATENIHBIMUA ~ JU3JIEKTPUUYECKOM M  MarHUTHOW TNPOHMIAEMOCTSIMH  (MeTamarepuasibl).
Pacnpoctpanenue ypaBHeHHii MakcBeiia Ha Cpefibl ¢ pa3pblBOM HENPEPBIBHOCTH CBOWCTB CPEMBL.
I'panuunbie ycnoBus. YpaBHeHUs: MakcBeiia Aj1sl TapMOHMYECKUX 1oJieil. KoMIuiekcHble aMIUIUTY b1
BEKTOPHBIX M  CKaIApHBIX IojJeH. YpaBHeHHMs MakcBemia JUIsl KOMIUIEKCHBIX —aMIUIUTYI.
Cummetpuunas (opma ypaBHeHMH MakcBemsia. MarautHeie 3apsinbl U TOKH. [lepectaHoBOuHas
JIBOMCTBEHHOCTh YpaBHEHUN MakcBeiuia.

2. KBagpaTudHble COOTHOIICHHS B 3JIEKTPOAUHAMHUKE

Teopema  YmoBa-IloiinTuHra. bamanc  »sHepruM  3JE€KTPOMarHUTHOro  mojs.  Teopema
Ymoga-IloliHTHHra U151 KOMIUIEKCHBIX amIuiuTya. Jlemma Jlopenua. Teopema B3auMHocTH. Teopema
€IUHCTBCHHOCTH pEIIEHUs YpaBHEHUM MakcBema Uil BHYTPEHHEHM M BHEIIHEW 3amady
ANIEKTPOANHAMUKH. YCIIOBHsI Ha OECKOHEYHOCTH.

3. BonHOBEIE TIPOTIECCHI B OE3rpaHUYHOM OTHOPOIHOM cperie

Henocpencreennoe cBeneHue ypaBHEHMM MakcBeisia K BOJIHOBOMY ypaBHeHuro. Ilnockue
UIEKTPOMArHuTHeIe BOJHBL. [loHsATHME mnondpuzanny. BekTopHBIE oOmllepalii B KPHUBOJIMHENHBIX
OpPTOTOHAJIBHBIX CHCTEMaxX KOOpPAMHAT. OJIEKTpOAMHAMHUUYEcKUe IoTeHuuansl. Bexropel Iepua.
Merton bpomBuua. VYpaBuenusi mis ¢ynknmii bpomBuua. Ilotenumansr [le6as. IloTenumanst
AOGparama. [lpuHIIMT TONSAPU3AIMOHHONW JABOWCTBEHHOCTH. l[MnmMHApUYEecKHe 3IeKTpOMarHUTHBIE
BosiHbL. Cddepuueckne 3IeKTpOMarHuTHbE BOJHBL Ilnockue BOJNHBI B aHU3OTPONHON cpene.
Db dexrer Papanes u Korron-MyToHa.

4. NznyyeHue 3eKTPOMarHUTHBIX BOJIH

BonHbl B Oe3rpaHn4HoOl cpene ¢ 3agaHHbIMUA McTouHMKamu. DyHkus [puHa uist 6e3rpaHnyHOro
MPOCTPAHCTBA.  3ama3[blBalOIINE  IMOTCHLUUANBL.  OJIEKTPOMArHUTHOE TIOJNE  BJIEMEHTapHBIX
WCTOYHUKOB. DIEKTpUYECKUH W MarHuTHbIA gunomu [epua. Ilone B orpanmueHHON oOmactu
mpocTpaHcTBa. Teopema »KBHUBaJIEHTHOCTU. BekropuzoBanHas ¢opmyna Kupxroda. I[lpunumn
I'oitrenca-®dpeners.

5. I'paHnyHBIE 3a1a41 EKTPOAUHAMUKHU

®opmynmupoBKa rpaHUYHON 3a1auu. J(udpakius mI0CKOH BOJTHBI HA IUIOCKOM TpaHUIIE pas3zelna AByX
cpen. Popmyner Dpenens. Ckun-3¢dext. [panuunsie ycnoBusi JleontoBuua. Boz30OyxaeHue
TUTOCKOTO CJIOSl C OTPHLATEIBHBIMHU TUIEKTPUYESCKOM M MAarHUTHOW TIPOHUIIAEMOCTSIMH.

Cemectp: 7 (OceHnuii)
6. BoyHBI B BOJTHOBOZIAX M IEPUOANIECKHUX CTPYKTypax

BosHbl B peryisipHbIX BOJHOBOAAX. BOJHBI 2JIEKTPUUECKOrO U MarHUTHOTrO TUIOB. DOpMyIHpOBKa
TPaHUYHOW 3a/la4uM JUIsl PETYIIIPHOTO BOJHOBOJA U €€ PELIEHHE METOIOM pa3/eJIeHHs NEPEMEHHBIX.
OOmme cBoiicTBa coOcTBeHHBIX BOJH. Bomubel Tuma TE m TM - yciioBUS cylecTBOBaHUS U
ocoOeHHOCTH. BOonHBI B TJIOCKOM, TPSIMOYTOJIBLHOM U KPYIJIOM BOJHOBOAAxX. BOIHBEI B KOakcHambHON
JuHUM. BoMHBI B OIHOMEpPHO- U JBYMEpPHO-IIEPUOJUYECKUX CTpyKTypax. IIpocTpaHcTBEeHHBIE
rapMonuky tuna TE u TM.

7. Mudpaxius 37eKTPOMarHUTHBIX BOJTH



Hudpakuusi Ha NMpoBOAALIEM U JUIJICKTpuueckoM HuiauHzape. dudpaknus Ha mpoBomsiel cdepe.
Hudpakuus Ha menu u neHte. Judpaknus Ha OPSIMOYroJbHOM JKpaHE M MPSMOYTOJIEHOM
OTBEPCTHH.

8. MCTO,I[BI pelICHUA 'paHUYHBIX 3aa4 SJICKTPOAUHAMUKHU

MCTOZ[ HUHTCIPpaJIbHBIX ypaBHeHHﬁ. I/IHTeraJIBHBIG YPaBHCHUSA SJICKTPHUICCKOIO ITOJIA. I/IHTeraHBHBIG
YpaBHCHHUA MAr"uTHOTO IIOJIA. Metoa MoMeHTOB. MeTod BcroMoraTelbHBIX HCTOYHHMKOB. Merton
MPOCKIOMUOHHOI'O CIIMBAHUA T'apMOHUK. MeTO,Z[ q)aKTOPI/I?)aI_II/II/I. MGTOI[ KOHCYHBIX 3JICMCHTOB. MGTOI[
CBA3aHHBIX BOJIH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP U MYJIBTUMENUHHOE 000pynoBaHKeE (IPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. 1O. B. [lumenoB, Jluneitnas MakpocKomudeckas aeKTpoguHamMuka. Jonronpynusnii: MHTEIIEKT,

2008.
2. b. M. IleTpoB, DnekTpoAHAMHKA U PaCIPOCTPAHEHHUE PAAUOBOIH. 2-¢ u3nanue. M.: [opauas nuaus

— tenekoM, 2007.
3. JI. A. Baiinmrreitn, DnekTpoMarHuTHbIE BOTHBL. M.: Paano u cBs3p, 1988.

JomnonHutenbsHas auTeparypa
1. Constantine A. Balanis, Advanced engineering electromagnetics. N.Y.: John Wiley & Sons, 1989.
2. I. T. Mapxkos, A. @. YarunH, Bo30Oyxnenue anekrpoMarHuTHbIX BosH. M.: Paguo u cBsisb, 1983.
3. B. B. Hukonbckuii, DneKTpoAHAMEKA U pacipocTpaHenue paanoBoiH. M.: Hayka, 1978.
4. Sophocles J. Orfanidis, Electromagnetic waves and antennas. Piscataway, NJ: Rutgers University,

2008.
5. A. 1O. I'punes, UncneHHbIE METOBI PEUICHUS MPUKIIATHBIX 33724 dJICKTPOAMHAMUAKHN. M. ;

Pagnorexnuka, 2012.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Http:/www.edu.ru
mipt.lectoriy.ru/lecturer/OvchinkinVA/lectures
http://lib.mipt.ru — snexrponnas 6ubnuorexa dusrexa.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MynbruMeniiHbIe TEXHOIOTHH, Tipe3eHTaru PowerPoint.
9. MeTonu4yeckne yKkazaHusl JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

B Xome IEKIMOHHBIX 3aHATHH CTYICHTY PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHHE Yy4eOHOro
Marepuana. OOpamarb BHUMaHHE Ha KaTeropuH, (OpPMYIHMPOBKH, PACKPBIBAIOIIME COIACPXKAHHE TeX
WIM MHBIX SIBJIEHUI U IPOLIECCOB, HayuyHbIE BBIBOJbl M IIPAKTUYECKHE PEKOMEHAALMU. 3alaBaTb
MPENOAABATENI0 YTOUHSIOINE BOIPOCHI C LIENBIO YSICHEHHS TEOPETUUECKHUX MOJIOKEHUH, pa3pelieHns
CIIOPHBIX CUTYalLHi.

CBOEBpeMEHHOE M KaueCTBEHHOE BBINOJHEHUE CAMOCTOATENILHON PabOThl COCOOCTBYET yCHEIIHOMY
OCBOCHHIO COZICPKAHUS TUCIMILIIMHBI, KOTOpasi BKIIOYAeT B ceOsl:



— TpopaboOTKy JEKIHMA C WUCIOJB30BaHHEM KOHCIIEKTAa M IJUTEPaTypoi, PEKOMEHIYEMBIX JTaHHON
MIPOTPAMMON;

— MOATOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM paboTam;

— MOATOTOBKA K Au(hepeHInpOBaHHOMY 3a4€Ty U 9K3aMEHY.

Taxke CTyIEHT MOXET JOIOJHUTb CIIMCOK JIUTEPaTypbl COBPEMEHHBIMM HMCTOYHMKAMH, HE
MPEICTABICHHBIMH B CIIMCKE PEKOMEHI0BAaHHOM JIMTEpaTyphl, U B AAJbHEHILIEM HCIIONB30BaTh yueOHbIC
Marepualibl IPU HalMCAHUU BBITYCKHON KBAJIM(HUKALMOHHON paboThI.

VYpoBeHb MPOpPabOTKM CTYIEHTaM IIPOCIYIIAHHBIX JIEKIUH KOHTPOJIMPYETCS IMpPErnojaBaTeieM Ha
JICKIUOHHBIX 3aHATHSX. PyKOBOACTBO M KOHTPOJIb 3a CaMOCTOSTENBbHOW paloToil cTyneHTa

OCYHICCTBJIKICTCA B PC3YyJbTAaTC aHaJiM3a UTOTOB KOHTPOJIBHBIX, CaAMOCTOSATCIIBHBIX pa60T, a TaKXeC
UHAWBUAYAJIbHbIX KOHCYHBTaI.IHfI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKON KNOSPHETUKH

KYpC: 3

KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
6 (Becennwii) - JluddepeHnnpoBaHHbIN 3aUeT

7 (ocenHuit) - Dx3aMeH

Pa3zpadorunk: C.II. CxobeneB, kKaHA. TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AMCHUTUIMHBL «[IpuKiIaHas 2MeKTpOoAMHAMUKAY 00YUarOIIUIACS TOJKEH:

3HATh:
[J oCHOBHbIE MOHATHS TEOPUH NIEKTPOMArHUTHOTI'O I10JIS;
[l OCHOBHBIE COOTHOLIEHUS M TEOPEMBI TEOPHH IEKTPOMArHUTHOTO TOJIS;
[J OCHOBHBIE METO/bI PELICHUS] YPAaBHEHUHN 3JIEKTPOMAarHUTHOTO I10JIS;
[J coBpeMEHHBIE TPOOIEMbI TEOPUH IEKTPOMATHUTHOTO TOJIS.
yMeTh:

[]  I0JIb30BaTbCS CBOMMM 3HAHUAMM JJIS ONOCTPOCHUSA MATCMATUYCCKUX MO,Z[CJ'IGfI IIpu pCUICHUU 3a1a4

teopun anTeHH 1 CBY-ycTpoiicTB;

[]  cTpOWTH aNrOpUTMBI PEMICHU NIEKTPOJNHAMUYECKUX 3a1a4;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIaJd€Th:

[J OCHOBHBIMH METOJaMH MOJICIUPOBaHMS aHTCHH U ycTpoiicts CBY;
[J HaBBIKAMH CaMOCTOSTENHHON paOboThl U HTEpHETE;
[J  HaBBIKAMH T'PaMOTHOW 00paOOTKM PEe3yNbTaTOB YHCICHHOTO SKCIEPUMEHTa M CONOCTaBJICHHUS C

TCOPCTUUICCKUMHU NaHHBIMU.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4u AU PepeHIMPOBAHHOTO 3a4eTa B 6-0M ceMecTpe:
1. YpaBuenus MakcBeiia B auddepeHInanb-HON 1 HHTerpaasHON popme. MarepuanbHble ypaBHEHUSI.

2. PacmpoctpaHeHue ypaBHEHUI MakcBelia Ha Cpellbl ¢ Pa3pbIBOM HENPEPBIBHOCTH CBOMCTB CPEIBI.
I'pannunbIe yCa0BUSL.

3. VYpaBHenuss MakcBenia it KOMIUIEKCHBIX aMiumatya. CummerpuyHas (opma ypaBHEHHH
Makcsemnna. [lepectaHoBoYHas JBOMCTBEHHOCTh YpaBHEHUN MakcBeia.

4. Teopema VYmoBa-IlofinTuHra. bamaHc oHeprum 5>IeKTpOMarHuTHoOro mnoms. Teopema
YmoBa-IIoMHTHHra U151 KOMIIEKCHBIX aMIUIUTYI.

5. Jlemma Jlopenua. TeopeMa B3auMHOCTH.

6. HemocpenctBeHHOe cBeleHHE YypaBHEHHH MakcBemia K BOJHOBOMY ypaBHeHHIo. Ilmockue
JIEKTPOMATrHUTHBIE BOJIHBI.

7. Meron bpomBuua. YpaBHeHus mis (yHkiuid bpomBuua. Ilotenmmaner [lebas. IloTeHrmans
AOparama.

8. LlunuHapuyeckue 2IeKTpoMarHuTHbIe BOIHbL. Cepruieckne 31eKTpOMarHuTHbBIE BOJTHBL.
9. Tlnockue BONHBI B aHU30TpOITHOM cpene. Dddextsr Papanes u Korron-MyToHa.

10. BonHbl B Oe3rpaHUYHON Cpejie ¢ 33JaHHBIMH UCTOuHUKamu. DyHkuus [puHa uis 6e3rpaHudHOTO
MPOCTPAaHCTBA. 3ana3blBAIOLINE TOTCHIIHAIIBI.

11. DJEeKTpOMarHUTHOE TMOJ€ 3IEMEHTAPHBIX HCTOYHHMKOB. DJEKTPUYECKHUH M MArHUTHBIA IUTIONH
I'epua.

12. Teopema  oSkBUBaleHTHOCTH.  BekropuzoBannas  ¢opmyna  Kupxroda.  I[IpuHiun
INoitrenca-dpenens.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS CAAYH SK3aMeHa B 7-OM CEMeCTpe:

BouHbI B IpSIMOYTOJIEHOM M KPYTJIOM BOJIHOBOJaX. BOJHBI B KOakcHaIbHON JIMHUH.
BouHbl B 0THOMEPHO- U IBYyMEPHO-TIEPHOANIECKUX CTPYKTYpax.

Judpakuus Ha TPOBOISILEM U JUIICKTPUIESCKOM LMIMHAPE.

Hudpakuus Ha mpoBoaseH chepe.

Judpakuus Ha MIETU U JICHTE.

Hudpakuus Ha IPSIMOYTOJIBHOM 3KpaHe.

IR O i

Judpaxius Ha IPSIMOYTOIIBHOM OTBEPCTHH B DKpPaHE.

9. HNHrterpanbHble YpaBHEHUS 3JICKTPUUECKOTO U MArHUTHOTO MOJIA.
10. MeTo 1 MOMEHTOB.

11. MeToa BcnomMoraTelIbHEIX NCTOYHHKOB.

12. MeTtoa mpOEKUUOHHOTO CIIUBAHUSA.

13. MeTox KOHEUHBIX DJIEMEHTOB.

[Ipumeps! OueTOB IS MPOBENCHUS dK3aMeHa:
burer 1.

1. Indpaxuus Ha npoBozsiwei cdepe.

2. MeTox KOHEUHEBIX DJIEMEHTOB.

buier 2.

1. dudpaxius Ha MPSIMOYTOJIIEHOM 3KpaHe.
2. MeToa npoeKIIMOHHOTO CIIUBAHUSI.

Kputepun oniennBanus



Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
pEIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka oTinyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 33124, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABIsETCS CTYHOCHTY, KOTOpPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Ok3aMeH U 1 depeHIUPOBaHHbIN 3a4eT MPOBOANUTCS B YCTHOH (opme.

IIpu mpoBemenun 3adera oOydwaromemycs npepocraBmsercs 20 MHUHYT Ha moarotoBky. Ompoc
00ydJaromerocsi mpoBoaUTCs B TedeHue 30 MUHYT.

[Ipu mpoBeneHMH YCTHOro SK3aMeHa oOydarolleMycs IpeaocTaBisieTcs He MeHee 60 MHUHYT Ha
noarotoBky. Ompoc oOydaromierocss ~ Ha YCTHOM 5K3aMEHE He JIOJDKeH IPEeBBINATh JABYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpems mpoBeaenus sx3ameHa u qudGepeHIupoBaHHOTO 3a4eTa 00yYaromuecss MOTYT HOJIb30BaThCS
MPOrpaMMOi TUCIUIUTHHBIL.



