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«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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AHHOTANMA

PaccmarpuBaeTcss MCMONB30BAHUE HM3BECTHBIX YHUCICHHBIX METOAOB NPUMEHUTEIBHO K PEUICHUIO 3a7ad
TEOPETHUECKON W TPUKIIAJHON MeKTpoAnHaMUKU. OTHCHIBAIOTCS CITOCOOBI MOJTYYCHHUS YHCICHHOTO PEIICHUS
XapaKTEPHBIX 3aJla4 PACCESIHUS U TOMNIOIICHUSI AJIEKTPOMArHUTHOM BOJIHBI, OCHOBBIBASICh HA YpPaBHEHUSX
MakcBemia WM HMHBIX COOTHOIICHUAX, CIEAYIOIUX W3 3TUX YypaBHeHUH. [l momydeHus peuieHus
WCITONIE3YIOTCS METOABl KOHEYHBIX PAa3HOCTEH WM KOHEYHBIX 3JIEMEHTOB, JIMOO METOJbI WHTETPATBHBIX
YpaBHEHHI, OCHOBaHHbIE Ha MPEICTABICHHM TIOJEil AJIEMEHTAapHBIX TOKOB C HCIIOJIb30BAaHHWEM arapara
¢dbysakuu ['puHa, 1160 puOIMKEHHBIS JIyYeBbIe METOABI. PaccMarpuBaeTcsl MpUMEHEHUE OCHOBHBIX TEOPEM
ANEKTPOIMHAMUKH: €TMHCTBEHHOCTH, SKBUBAJICHTHOCTH, B3aUMHOCTH, YMoBa-IloiiHTHHTa, - IpU TOCTPOCHUU
BBIYUCIIUTENBHBIX AJTOPUTMOB. AHAIU3UPYIOTCS BO3MOXHOCTH HCIOIB30BAHUSI TPU PEIICHUM 3a]ad
MPHUONIMIKEHUH, XapakTepHBIX WMEHHO JUIS OJIIEKTPOJAWHAMHKH, TaKWX KaK 3aJlaHue WMIICAaHCHBIX,
PE3UCTHUBHBIX, TUOO MOMIOIMIAIIINX TPAHUYHEIX YCIOBUHN, PHU y4€Te 0COOEHHOCTEH paclpeeICHUs IOJIeH,
MPECKA3bIBAEMBIX TEKTPOJMHAMUKON B PA3TUYHBIX PU3NUYECKUX CUTYAIUSIX.

3ajmaya Kypca — OCBOGHHE CTYI€HTaMH OCHOBHBIX COBPEMEHHBIX BBIYHCIUTEIBHBIX METOIOB
ANEKTPOIMHAMUKH, TIIyOOKOE MOHMMAHHE WMH IOAXOAO0B K YHCICHHOMY PENICHWIO NMPUKIAJHBIX 3a/1ad U
MPHUHIIMTIOB pa3pabOTKH BHIYMCIUTEIBHBIX aJTOPUTMOB, a TAKXKE MOJyUYeHHE HABBIKOB PabOThI C HEKOTOPHIMU
makeramu tporpamMm (FEKO, ABrokam), HWCHONB3yeMBbIMH TIPH NPAKTHUYECKOM pEIICHUH  3a1ad
BBIYHCIUTENBHON DIEKTPOAMHAMHUKH.

1. lean u 3apa4n

]_le.]'lb JAUCHUIIINHBI

OCBOCHUEC CTYACHTAMH OCHOBHBLIX COBPCMCHHBIX BbIYUCIMTCIIBHBIX MCTOHOB JJICKTPOAWMHAMHUKU U
MOoAXOA0B K PCHICHHUIO IMMPUKIIAAHBIX 3a4a4 € MUCIIOJIb30BAHUCM 3TUX MCTOHAOB;

MOJTy4eHHe HaBbIKOB pa®oTel ¢ HekoTopbiMu CAIIP, mcronp3yeMbIMH IpH NMPAKTUYECKOM PEIICHUU
BBIUMCIIUTENBHBIX 337a4 3JeKTPOIUHAMUKH;IIONyUYEeHHE ONbITA B MOMCKE HEOOX0ANMOM nH(popMauu u
yrIyOaEHHOM M3y4e€HHH HEKOTOPBIX TeM 110 MOHOTpadusaM, yueOHHKaM U NEpUOANYIECKON JINTeparype.

3agauu AU CHUIIHHBI

(dopMupoBaHue 0a30BBIX 3HAHWH B 00JACTH BBIYUCIMTEIHBHOW 3JIEKTPOIUHAMUKU KaK IHCIUILIHHBL,
WHTETpHUpYIONIe 00medUu3nIecKyr0 ¥ OOIIETEOPETUIECKYI0 TOATOTOBKY (HU3UKOB B 0OOJIACTH
ANEKTPOAMHAMHUKH ¥ OCHOBHBIC YHCICHHBIC METOJIBI;

06yquI/Ie CTYACHTOB NPHUHIHUIIAM PCHICHUA 3aaaq BBIYUCIINTSILHON QJICKTPOANHAMUKH, paBpa60TKI/I
BbIYHCIIUTCIIBHBIX aJITOPUTMOB;

MONyYeHHEe CTyJACHTAaMH HaBBIKOB Hcmonb3oBaHus HekoTopbix CAIIP (FEKO, ABrtokam) B menmsx
peIeHUs BBIYMCIUTEIbHBIX 3a0a4 MPUKIaTHON 3JEKTPOIUHAMUKH;

($hopMHUpOBaHKE MOAXOAOB K BBHIMOJHEHHUIO MCCIEIOBAHUN CTYIEHTaMH B OOJIACTH BBIYHCIUTEIBHON
ANEKTPOAMHAMUKH B PAMKax BBITYCKHBIX paOOT Ha CTENIEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Bnaneer cucremoit pynnamenransabix | OIMK-1.3 [TornMaeT MexXAUCIUILTHHAPHBIC CBSI3U B 00IacTH
Hay4HBIX 3HAHUN B 00JIACTH MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
(bU3MKO-MaTeMaTHUECKUX HAYK peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh

pemieH

HC IIOCTaBICHHOMN 3aJiauu, IpOBCCTU

aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U

uHdpop

MAallMOHHO-KOMMYHHKAIITUOHHBIX

TEeXHOJIOTHUH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAaKEeTOB
MPUKIIAAHBIX TIPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JMCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

COBpPCMCHHBIC HpO6J'IeMI:I n JOCTHKCHUS (I)I/I3I/IKI/I, MAaTCMAaTUKH, BBIYMCINTCILHON MaTeMaTHKU U

TEXHUKH,

MMOCTAaHOBKY np06neM YUCJICHHOTO MOJACIUPOBAaHUA B3aHMOILeI>iCTBHH QJICKTPOMAaroiuTHOTO IIOJIA C

00bEKTaMH M CTPYKTYPaMH.

3(1)(1)CKTI/IBHO HCTIOJIb30BATh Ha IMPAKTHUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU: IMOHATUA, CYKIACHUA,

YMO3aKIHUCHUA,

paborars ¢ COBpEeMEHHBIMH MAaKETaMH MIPUKJIATHBIX TPOrPamMM;
a0cTparupoBarbCsi OT HECYIIECTBEHHBIX BIMSHUNA NPU MOJCIUPOBAHUHM PEATBHBIX (PU3MUECKUX

CUTYALIUii;

IJIaHUPOBATh ONTUMAIBHOE TIPOBEICHHUE CIIOKHBIX BBIUMCICHHM.
BJIAJIETh:

MAaTEeMaTU4C€CKUM MOACINPOBAHUCEM (1)I/ISI/I'-ICCKI/IX 3aJ1a4 BOSGy)KZ[GHHH U pacCCCAHUA IJICKTPOMAIr HUTHBIX

BOJIH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUITMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlexuu
pabora

Cemunapsl | Jlabopar. paboTh

Kitaccuduxarnmst
JIEKTPOANHAMUKHU.
MPUKIAIHBIX 3a/1ad. duznueckue
OCOOCHHOCTH TIOJIeH, Y4YET KOTOPBIX
HEOOXOAMM MpPH YHCICHHOM pPELICHUU
3a1aun

3a1a4
[Iprumepsbr

O¢ddexkTuBHAsT MOBEPXHOCTh PacCESHUSI.
Pemenus Ha OCHOBE MeToza
cobctBeHHbIX (PyHKUMA. OLeHKa moyel u
OIIP mpocThlX Ted W3 JyYEBBIX U
reOMEeTpUUEcKuX coobpakeHnit. CBs3b
pelleHUld JBYMEPHBIX M TPEXMEPHBIX
3a1a4y




VYpaBHenuss Makcseimia u lenpMrosbua.
I'pannuHBlE  yCIIOBUA W YCIOBHSA
nu3ny4yeHus. BekTopHble U CKaJspHbIE
[IOTEHIHANBl. PeleHne HEOTHOPOAHBIX
YpPaBHEHUI I'ensmronsua c
ucnosnb3oBanueM pyuknuu [pruna

OcHOBHBIE TEOPEMBI NIEKTPOAUHAMUKY U
WX UCIOJb30BAaHUE B  BBIYHCICHHAX.
[ToBepxHocTHBIE  uMmenaHc. OrieHka
3aMETHOCTH pa3MepHOro 00beKTa
MeTO/IOM (pr3HUYEeCKOl ONTHUKH

JeKOMIIO3MIIMOHHBIN MTOAXO K PELICHUIO
3ajad  DIEKTPOAVMHAMMKHM.  Pemienue
IPaHUYHBIX 3aJad  IEKTPOAUHAMHUKU
METOJIOM KOHEYHBIX 2JIEMEHTOB

MeTonpl MOBEPXHOCTHBIX M OOBEMHBIX
WHTErpalbHBIX ypaBHeHuH (LY)

Pewienne TpéxmepHoi 3aia4n paccesiHus
METOJOM  NOBEpXHOCTHRIX MY ¢
UCTIONIb30BaHMEM BEKTOPHBIX 0a3HCHBIX
¢bynkuuid. MY ans TOHKOIPOBOJIOYHBIX

CTPYKTYD

Meron ~ KOHEYHBIX  PAa3HOCTEH  BO
BpPEMEHHOU 00macTu

9

l'eomeTrpuueckass u (huznveckass TEOPUH
TUppakiun

4

Wtoro wacos

30

30

45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

ConeprxaHue UCIUIUIAHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Knaccuduranuss 3anad  dIEKTPOJMHAMUKH.

ITpumepsl

MPUKJIAAHBIX 3a7ad.

dusnueckue

0COOCHHOCTH HOJ'Ieﬁ, y‘léT KOTOPBIX H606XOI[I/IM OpH YUCJICHHOM PCIICHUU 3a1a4u

Krnaccuduxarms 3aad 21eKTpOAMHAMUKY: BHEITHUE U BHYTPEHHUE 3a71a4H, 337a41 BO30YXKICHHUS U
IuQpakuuy, npsMeie 1 oOparHble 3a1adu. [Ipumepsl IpuUKIagHBIX 334a4: 33/1a41 PaIiOMaCKUPOBKH,
MeTaMaTepuasbl, yIpaBisieMble IOBEPXHOCTH, 3aja4l MEAULIMHCKON THIIEPTEPMUH U UHTPOCKOIIHH.
®usnyeckne 0COOCHHOCTH TOJICH M TOKOB HAa METAJUIMYECKUX KpoMKax. OCOOEHHOCTH IOJs B
HEOJHOPOJIHOM IUIasMe MpHU NEPEXOAe NECUCTBUTEIBHOW YAaCTH JUAIEKTPUYECKON NPOHHMIIAEMOCTH
yepe3 Hosb. Bo30ykeHre MOBEPXHOCTHBIX BOJH B CIIO€ JUANIEKTPUKA HPU AU(PAKIMU BOJHBI HA
HEPETYIAPHOCTAX CIIOSL.

2. DddexTrBHAS MOBEPXHOCTh paccesHusl. PellieHWss HA OCHOBE METOAa COOCTBEHHBIX (QYHKITHH.
Ouenka noneit 1 DI1P mpocThIX Te U3 JIy4eBBIX U TEOMETPUIECKUX cOOOpaskeHHi. CBs3b pelIeHui
JBYMEPHBIX U TPEXMEPHBIX 3a/1a4

JluarpaMMbl M3Ty4eHUs (QHTEHHBI) M paccesHusA (paauoiokanus). J[BymepHas u TpéxmepHas
s¢pexTrBHas MoBepXHOCTH paccestaus (O11P).

Merton pazznenenust nepeMeHHbIX. CoOCTBEHHBIE (DYHKIMHM M COOCTBEHHBIE BOJMHBI. KoopauHaTHbIe
noBepxHOCTH. [ludpakiums MIOCKOH BOJMHBI Ha IMIMHApPE. B0o30yXIeHHWe KpPyroBoro IMJIMHApA
HUTBIO TOKA.

OIIP cdeprl, mwmHAPa W TOJOCTH OONBIIUX pa3MEPOB U3 TEOMETPUYECKHX U (PHU3HUECKUX
COO0paXkeHU.



OneHka pa3mepa 30HBl COXpPaHEHMs KBa3HJBYMEPHOM CTPYKTYypbl paclpeneieHus Ioned ais
TPEXMEPHOI 3a/1aun paccessHUs Ha WINHAPE, Ha TUIACTHHE, Ha Kpae MOBEPXHOCTH KOHEYHOH JUINHBI.
CBs3b MeXxay MOJISAIMU paccesiHusl B JaJbHEH 30HE A8 JABYMEPHBIX U TPEXMEPHBIX 3ajad.
WnTepnperanus GopMrUpoOBaHUs PACCESIHHOTO MO yepe3 30HbI PpeHets.

3. YpaBHenus Makceinna u ['enbmromnsiia. [ paHudHbIE YCIOBHS U yCIIOBUS U3TyueHus. BekTopHbIe u
CKaJsIpHBIE TOTEHIMaNbl. PelleHne HEeOJHOPOIHBIX ypaBHEHHMH [enbpMrosibiia ¢ HMCIOIB30BAHHEM
¢bynknuu [puna

Heonnoponuele ypaBHeHus lenbmrosnblia i HoJeH, BEKTOPHBIX M CKaJSIPHBIX IIOTEHILIMAJIOB.
Kanubposka Jlopenna. [Ipumeps! ypaBaenuit ['enbMronbua st HEOTHOPOAHBIX CPE.

FpaHI/I‘lHBIe YCJI0BHA HAa TAHICHIHUAJIBHBIC 1 HOPMAJIBHBIC K 'PAaHUIIC COCTABIIAIOIINC SJICKTPUICCKOI'O
W MarHUTHOTO TOJIeH. YCIIOBUS H3JIy4CHUA B CBO6OI[HOM IpPpOCTPaHCTBE U B BOJIHOBOAC.

[pencrapnenust GpyHkuu [priHA 17151 TOBEPXHOCTH C TOKAMH, JUISA IIMIUHAPUYECKON W TPEXMEPHON
3a/1ad.

CHeI_II/IaJ'ILHLIe (1)yHKLII/II/I FpI/IHa Il CJIydacB HaJIWYUA HACAJIBHO IIPOBOAANINX OOBEKTOB C
KOOpAWHATHBIMU I'paHUIIAMU.

Tpu Tuma penieHuii HEOMHOPOAHBIX YpaBHEHHH [ eIbMrobiia ¢ HCIoNb30BaHUeM QyHKIUH [ prHa.

4. OCHOBHBIC TCOPEMBI DJICKTPOAUHAMUKU U UX HUCIIOJIB30BAHHUEC B BbLIYHCJICHUSX. HOBerHOCTHLIﬁ
HUMIICJaHC. OL[eHKa 3aMCTHOCTHU pasMCpPHOTO o0BeKTa METOAOM (1)I/ISI/I‘-IGCKOI\/’I OIITUKH

Teopembl YMmoBa-IIOHHTHHIa, €IMHCTBEHHOCTH, OSKBUBAJEHTHOCTH, B3aHUMHOCTU. YJeENbHasd
noryomaeMass MOITHOCTh. bananc momrHOcTel. Omnpenenenue 00poTHOCTH. CBSA3b YCTOWYMBOCTH
pelIeHUs] C TEopeMOM eOUHCTBEHHOCTH. Teopema SKBHUBAJICHTHOCTH, TPU CIOCO0a BBEICHUS
9KBUBAJICHTHBIX [TOBEPXHOCTHBIX TOKOB. CUMMETpHs MaTpUl] UMIIEJAHCOB U PACCESHUS B YCIOBUAX
TE€OPEMBI B3aHMHOCTH.

dusnyeckue CUTyalliu, B KOTOPbIX BBOAUTCA HOBerHOCTHBIfI HUMIICJaHC.

Meton (usznueckod ONTHUKUA. BBIYKCICHHE JUarpaMMbl paccesHWsS 1O HANJACHHBIM TOKaM Ha
oOBeKTe.

5. JIEKOMITIO3ULMOHHBIM NOAXOA K PELICHHIO 3a7ad dJIEKTPOAMHAMUKU. PellleHre rpaHuyHbIX 3a1a4
UIEKTPOINHAMUKH METOJIOM KOHEUHBIX DJIEMEHTOB

Marpuipl paccesHUST TIO COOCTBEHHBIM BOJHAaM COCIUHHUTEIBHBIX BOJIHOBOAOB. MaTpHIIbI
MMITEJ]AHCOB W aJMHUTTAHCOB II0 JIOCTAaTOYHO TIOJHBIM CHUCTEMaM TpPaHUYHBIX (DyHKIWH.
Pexommio3uiiyst o MarpuiiaM paccessHus Wil UMIIEIaHCOB /a]MUTTaHCOB MOJI00IacTeH.

Bapuantel pemieHus 3aja4n paccesHUsl MPU M3BECTHOW MaTpHile UMIIECAHCOB /aIMHTTAHCOB IS
BHYTPEHHEH 001aCTH.

Pemienne 3amaunm paccessHUsT MO 4YacTsAM (JCKOMIIO3MLIMOHHO) M "cpa3dy" METOIOM KOHEUHBIX
3JIEMEHTOB.

6. MeTo/Ibl TOBEPXHOCTHBIX ¥ 00BEMHBIX HHTETpalbHBIX ypaBHeHH (1Y)

HOBerHOCTHbIe WHTETPAJIbHBIC YPABHCHUS 3JICKTPUICCKOI0 U MAriHuTHOTO ITOJIA IJIs1 METAJIJIOB, AJIs
OAHOPOAHBIX MArHUTO-AUIJICKTPUKOB.

OO0OBéMHBIE HWHTCIPpAJIbHBIC YPABHCHUA IJI1 HCOAHOPOAHBIX MArHUTOAUIJICKTPUKOB.
Hcnonp3oBanne METOoAa FaﬂépKI/IHa AJI1 COCTABJICHUSA CUCTCM MHTCIPAJIBHBIX ypaBHGHI/Iﬁ.

7. PemieHne TpEXMEpHOM 3aqadd paccessHUS METOJOM IOBEPXHOCTHBIX MY ¢ uCHoiap30BaHUEM
BEKTOPHBIX 0a3ucHbIX QyHKIMA. Y 11 TOHKOIIPOBOJIOYHBIX CTPYKTYP

Pentenne 3agaum paccessHUS Ha MeETAIMYECKOM OOBEKTE IPOU3BONILHOW (OPMBI  METOJ0M
moBepxHOCTHBIX MY ¢ ncnons3oBanneM 0a3uca n3 BeKTOpHbBIX QyHKIuH (RWG).

CocraBieHHe M pEIICHHE WHTErPAbHBIX ypaBHeHWH [IOKIMHTITOHA Ui TOHKOIPOBOJOYHBIX
CTPYKTYD.

8. MeToj1 KOHEYHBIX Pa3HOCTEH BO BpEMEHHOUN 00nacTu



Cxema Yee pelieHHs 3a/aud paccesHUs METOJOM KOHEUHBIX Pa3HOCTEW BO BPEMEHHOW 00iacTu.
VYcnoBuss Ha BPEMEHHOM WM INPOCTPAHCTBEHHBIA IJUCKPETHI Il yCTOWYMBOCTH MeTona. Beenenue
MOMIOLIAIOIINX IPAHUYHBIX YCIOBUH ISl pPACCESTHHOTO TOJIsl Ha TPaHMLe 00JacTH pacuéra.

9. I'eomerpuueckas 1 pusnueckas Teopun AuGpaKIuu

Kpaii kak nentp paccesHusi Ha moBepxHOCTH. PemieHue 3amay Oudpakudu MIOCKHX BOJH JIBYX
HOJSIpU3aLMi  Ha  KOOpPAMHATHOM, MJealbHO IpoBOJiIIEeM KiIuHe. [eHepanus KoHyca
TU(PPaKIUOHHBIX JIyded Ha Kparo MoBepxHOCTH. Vcnonbp3oBanue TupakuuOHHBIX KO((UIMEHTOB
B reOMeTpHYeCcKoi Teopuu audpakiuuy. KoHnenuus sneMeHTapHBIX KPaeBbIX BOJH B (PU3NUECKOMN
TEOpUH UG PAKIHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! KOMITBIOTEPOM H MTPOEKTOPOM. TepMIHAT MHOTOMIPOIIECCOPHOTO
BeruncuTenbHOro Komruiekca MTIID PAH mis moctyma k anekrponunamudeckorr CAITP FEKO.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. DnexkTporiHaAMHUKa ¥ paclpocTpaHeHne paarnoBoiH [TekcT] : yd. mocoOue i By30B : jon. M-BoM
BBICIIL U cpe. cretr. oopa3oB. CCCP /I, T. Mapkog, b. M. Iletpos, I I1. I'pynuackas .— M. :
Cogerckoe paano, 1979 .— 376 c.
2. DAEKTpOMHAMUKA U pacTpocTpaHeHne paauoBoiH [Tekcer] : yueb. mocodue ais By3oB / B. B.
Huxonbckuii .— 2-e uzg., nepepad. — M. : Hayka, 1978 .— 543 c.
3. Peterson A F., Ray S.L., Mittra R. Computational methods for electromagnetics. - IEEE Press, 1998.
564 p.
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1. Bo30yxaenue snexrpoMarauTHIX BoJH [Texct]/T. T. Mapkos, A. @. Yaruus, -M., Paguo u cBsi3b,
1983
2. Bo3oyxxnenue Ten Bpamenns [ Texct]/E. H. Bacunbes, -M., Paguo u cBsa3b, 1987
3. Teopus nudpakIMOHHBIX KpaeBBIX BOJH B AekTpoauHamuke [ Texct]/I1. 5. Ydumues , -M.,
BHMHOM. J1a0. 3xaunuii, 2007
4. BeraucnurenbHbIE METO/IBI B AeKkTpoauHamuke [ Teker|/mon pea. P. Mutpst , -M., Mup, 1977

5. Balanis C.A. Advanced engineering electromagnetics. Wiley, New York, 1989. 982 p.
6. Taflove A., Hagnes S. Computational Electrodynamics: The Finite-Difference Time Domain
Method. — London: Artech House, 2000. 852 p.

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

http://www.edu.ru — ¢penepanpubiii mopran «Poccuiickoe oOpazoBaHue.
http://www.exponenta.ru — 00pa3oBaTeIbHBI MaTEMaTUIECKHUIA CaAHT.
http://mathnet.ru — obmepoccuiickuii MaTeMaTHYeCKUI MOpTal.

http://benran.ru —6ubnmnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.

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



[Ipu HeoOXOAMMOCTH 3aHATHS BEAYTCS B yIaJIEHHOM pekuMe BuacokoH(peperunu. OcHOBHAs U
JONOJIHUTENbHAS Y4eOHO-METOANUECKast IUTepaTypa U3 NPUBEIEHHBIX BBIIIE CIIUCKOB Nepenaéres
yJamuMcs B JIEKTPOHHOM Buje. Ha JEKIIMOHHBIX 3aHATHAX UCIIOIB3YIOTCS MYJIBTHMEUITHBIC
TEXHOJIOTUH, BKJItOYas JEMOHCTPALUIO IPE3EHTAlUM, IEMOHCTPALIMIO X0a PEILIEHUs 3a/1auu B
anexkrpoauHamuueckoir CAIIP FEKO, 3ananus reometpuu mozeneii B reomerpuyeckoir CAIIP
AutoCAD.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_IyJ'lﬂ)

CTy,I[eHT, I/I3y‘{aIOH_II/II7I KypcC «MGTO):[BI BBIYUCIINTSILHON QJICKTPOANHAMUKNY, NOJIKCH YMCTh AKTUBHO U
LCJICHAIIPABJICHHO ITPUMEHATD B PA3JIMYHBIX COUYCTAHUAX 3HAHUA, [TIOJIYYCHHBIC B obmactu MaTrCMaTuKu,

QJICKTPOAMHAMUKHA U YUCJICHHBIX MCTOIOB.

B nponecce usyueHus Kypca CTYIEHT HOJDKEH H3YUUTh IPUEMBI OLEHKU PAacCEHMBAIOLIMX CBOMCTB
O00BEKTOB M3 T€OMETPHUYECKUX COOOPaKEHHH W METOIOM (PHU3MUECKOW ONTHKH, a TaKXKe H3Yy4UTh
MOAXOABl K PEIICHHWIO TNPHUKIAJHBIX 3a4ad JJICKTPOAMHAMHUKM METOIOM COOCTBEHHBIX (YHKIHUH,
METO/IaMH KOHEYHBIX 3JIEMEHTOB M KOHEYHBIX PAa3HOCTEH, METOJaMH MOBEPXHOCTHBIX U OOBEMHBIX
UHTErPAJIbHBIX YPaBHEHUH, C MCIIOJIb30BAHUEM JIEKOMIIO3MLIMOHHOIO IIOAXOAA M «Cpasy», METOIOM
KOHEYHBIX Pa3HOCTEH BO BPEMEHHOW O0NacTH, METOJAaMH T'€OMETPHYECKOM M (U3NYECKON TeopHuH
mudpaxkuuu. KoHkpeTHas peanuzanus SICKTPOAMHAMUYECKOTO METOAA OIpPEAEISieTCs CIocoO0M
anMpOKCUMAIMK PELICHUS, NPUMEHSIEMBIMH NPUEMAaMU HMHTEIpUpOBaHUA U IudepeHIUpOBaHUS,
pemenust CJIAY u apyrumu. B cBS3M CO CIIOKHOCTBIO aJITOPUTMOB BBIUMCICHHUM M 3a9aCTyIO BBICOKON
Pa3MEpHOCTBIO 3aj]ad, B XOJE€ M3YUYEHHUsS Kypca CTYAEHT IOJYydYaeT MPEACTAaBICHHE O PallMOHAIBHBIX
npuéMax IpOrpaMMUPOBaHUs, B TOM 4YMCIE€ O paclapajulelMBaHuu BbluucieHud. Hakonen, npu
W3yYEHUH Kypca CTYIEHT OCBAaMBAaeT HABBIKM PaOOTHl C MyOJIMKAaLMSMU IO TEMAaTHKE UYMCICHHBIX
METOJI0B MPHUKIIAJHON EKTPOAUMHAMHUKH B PA3JIMYHBIX MCTOYHHKAX: OTEUYECTBEHHBIX U 3apyOEKHBIX
MOHOTpapusIX W ydyeOHHMKax, B HAyYHOH NEPUOAMYECKOW JHMTEparype, B 3JIEKTPOHHBIX pecypcax

HNutepHer.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I

CaMOCTOATCIIbHOTO U3YUYCHUA,
— pCUICHUC 3a1a4, mpcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIIIOJIHCHUIO 3a,I[aHI/II\/’I TeKyLueﬁ n HpOMe)KyTO‘iHOﬁ aTrTCCTalum.

IToka3zarenem BJIAACHUA MATCPUAIIOM CIIYKUT YMCHUC 0e3 KOHCIEKTa OTBEUaTh Ha BOIIPOCHI IO TCMaM

IUCIUTUIAHEL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAYeT OOpamarbesi 3a KOHCYJIbTalUsAMH

npenoaaBaTeiito.

Be):[éTCH HpOMe)KyTO‘lHBIﬁ KOHTPOJIb 3HAHUH CTYACHTOB B BHUJC PCIICHHA 3aAa4 B COOTBCTCTBHUU C

TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa MEKTPOAUHAMUKY CIIOKHBIX CUCTEM U HAHO(OTOHUKU
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.M. JleGeneB, KaH/l. TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKu M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOJIY4YEHHBIX
pe3yabTaToB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 TloHumaeT NpPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare wu3ydeHWS AUCUUIUIMHBI «METOABI BBIYHCIUTEIHLHONW AIIEKTPOAWHAMUKHY O0ydaromuics

JIOJDKEH

3HAThb:

COBpPCMCHHBIC HpO6J'IeMI:I n JOCTHKCHUS (I)I/I3I/IKI/I, MAaTCMAaTUKH, BBIYMCIUTCILHON MaTeMaTHKU U

TEXHUKH,

MMOCTAaHOBKY np06neM YUCJICHHOTO MOJACIUPOBAaHUA B3aHMOILeI>iCTBHH QJICKTPOMAaruuTHOTO IIOJIA C

00bEKTaMH M CTPYKTYPaMH.
yMeThb:

3(1)(1)CKTI/IBHO HCTIOJIb30BATh Ha IMPAKTHUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU: IMOHATUA, CYKICHUA,

YMO3aKIH4ICHUAA,

paborars ¢ COBpEeMEHHBIMH MAaKETaMH MIPUKJIATHBIX TPOTPamMM;
a0cTparupoBaTbCsi OT HECYIIECCTBEHHBIX BIMSHUNA NPU MOJCIUPOBAHUHM PEATBHBIX (PU3MUECKUX

CUTYALUii;

IJIAaHUPOBATH ONITUMAJIBHOC ITPOBCACHUEC CIIOKHBIX BBIYMCJICHUN.

BJIAA€Th:

MAaTeMaTUu4C€CKUM MOACINPOBAHUCM (1)I/ISI/I'-ICCKI/IX 3aJ1a4 BOSGy)KZ[GHHH U pacCCCAHUA IJICKTPOMAIr HUTHBIX

BOJIH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHEIM OMpPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHOM TEME.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

o0yuaruuxcst

IIpumeps! KOHTPOIBHBIX BOIPOCOB M 3a1aHUN.




1. Vkaxxute 00bEKTHI, 3PPEKTHBHAS TOBEPXHOCTh PACCESHHUS KOTOPBIX COOTBETCTBYET (DaKTUUECKOM
IUIOIIAH, U OOBSCHUTE IPUYMHBI COOTBETCTBHS.

2. BeiOepute mpeacraBieHHE MONEH BO BHEINHEH M BHYTPEHHHMX OONACTAX IpPU PELICHUH 3a1ady
paccesiHUS TJIOCKOM 3JEKTPOMAarHUTHOW BOJHBI Ha JBYXCIOMHOM MAarHUTO-TUDJIEKTPUYECKOM
LHWIKHAPE, Ha AByMEPHO HEOAHOPOJHOM MAarHUTO-IU3JIEKTPUIECKOM LIMIHHPE.

3. Kak onieHUTh MOTEPH MOILITHOCTH B 00BbEME METATMYECKOT0 OObEKTa ¢ KOHEYHON MPOBOIUMOCTBIO,
€CJIM U3BECTHO MIPOCTPAHCTBEHHOE PACIPE/IEIICHUE NIEKTPUUECKOr0 U MarHUTHOTO TOJIeH 1 00bekTa
13 HJ€aTBHOTO IEKTPUIECKOrO IPOBOIHUKA.

4. B kakux ciydasx pelleHHEe BHYTPEHHEW 3aJayd YKCICHHO HEYCTOH4MBO, eciu 1) 3amaHo
pacipeseseHue TaHTeHIIMAJIbHOM KOMIIOHEHThl MAarHUTHOTO TIOJIS IO TpaHUIle 001acTH, 2) Ha 4acTH
IpaHUIbl 3aaHO pacHpelesicHHEe TaHTCHIHMAIbHOH KOMIIOHEHTHI HANpsDKEHHOCTU 3JIEKTPUYECKOTO
I10JI51, @ HA OCTABIIENCS YAaCTH IPaHULIbl - MATHUTHOIO.

5. IToueMy HanpsHLKEHHOCTHU AIEKTPUYECKOTO U MAarHUTHOTO MOJIEH TOXKIAECTBEHHO PABHBI HYJIIO BHYTPHU
000JIOYKH C YKBUBAJICHTHBIMHU IIOBEPXHOCTHBIMU TOKAMH, 3aJaHHBIMH C BHEIIHEH CTOPOHBI 000JIOUKH.
6. YKa)KuTe CBSI3b 110 KOMIUIEKCHOM aMIUTUTYJEC W HAIPaBJICHUIO JJIS1 SKBHBAJICHTHBIX 3JIEKTPHUECKOTO
1 MarHUTHOTO TOKOB Ha UMIIEJAHCHOM [TOBEPXHOCTH.

7. OOBsicHUTE COOTBETCTBME MEXAY MOCTAHOBKOH rpaHm4Hoil 3amaunm upuxne, nmubo Heiimana Bo
BHYTpEHHEW 001acTH M PeIIeHHEeM 3a/ladk O BO30Y>KJIEHHH PE30HATOpa, 3aK/II0YAIOIIEr0 BHYTPEHHIOKO
00JIaCTh, JIUCTKOM IOBEPXHOCTHOTO TOKA.

8. BeiOepuTe cucTteMbl TPaHUYHBIX (PYHKIUHA 1 Pa3noKeHHUs TAHTC€HIUAIBHBIX K TPAaHHULIE KOMIIOHEHT
3NEKTPUYECKOTO U MAarHUTHOTO I10JIEN BO BXOIHON U BBIXOJHOM IIJIOCKOCTSAX PYIOPHON aHTCHHBI.

9. Ilouemy mpu cocTaBieHHMH OOBEMHBIX HHTETPAJIBHBIX YPAaBHEHUH Ui MarHUTO-AMIICKTPUKOB
ucnonb3yercs Gpyaknus [ pruHa cBOOOAHOTO MPOCTPAHCTBA.

10. TosicHUTE IPUYMHBI YCTOWYMBOCTH YMCIIEHHOTO PELICHUS 3aJa4i paccessHUsl OECKOHEUHO TOHKON
000JI0OYKOl M3 HICATBHOIO AJIEKTPHUUECKOTO IPOBOJHMKA METOAOM IOBEPXHOCTHBIX HWHTEIPAJIbHBIX
YPaBHEHU AJIEKTPUYECKOTO MOJS , U HEyCTOMYMBOCTH YHCIEHHOTO PEMIEHUS TOM e 3ajadi METOJIOM
[IOBEPXHOCTHBIX UHTETPAJIbHbIX YPABHEHUH MarHUTHOI'O I1OJIS.

[TpumMepbl 3K3aMEHAITMOHHBIX OUJIETOB:
buner 1.
1. Teopema SkBHBaNeHTHOCTH. Tpy BapraHTa BBEICHUS SKBUBAJICHTHBIX TOBEPXHOCTHBIX TOKOB.

2. Kax o0ecneuynTb MUHUMAJIBbHYIO IUPUHY JeHTbI MaTpuubl CJIAY mpu perieHud rpaHUYHON 3a/1auu
BO BHYTpPEHHEH 00JacTH METOAOM KOHEUHBIX 31eMeHToB? PackpoiiTe BinsHHE HIIMPHUHBI JICHTHl HA
BBIUMCIIUTENBHBIE PECYPChI (TaMsITh, BpeMs), HEOOXOAUMBIE ISl YUCICHHOTO PEILIeHUs 3a/1auu.

buier 2.

1. ®ynkuus [prHa B HEOTpaHWYEHHOW OJHOPOAHOW cpele sl HUTH TOKa (pemaercs JIByMepHas
3ajJ1a4a paccestHus).

2. O6ocHyiiTe (OpMYIbI PEKOMITO3UIUK IOI00NIACTEH MO MaTpUIlaM PacCesHUs MO COOCTBEHHBIM
BOJIHAM COEIMHHUTEIILHBIX BOJIHOBOJIOB, TI0 MaTPHUIIaM MMIIEIaHCa, aIMUTTaHCA.

buier 3.

1. HOBerHOCTHBIe HUHTCIPAJIbHBIC YPABHCHUSA SJICKTPUICCKOIO U MArHUTHOTO MOJIA IJIA OAHOPOAHBIX
MAaruuTo-aAnd3JICKTPUKOB.

2. Ha BHemHell mOBEpXHOCTH paccewBaress B CBOOOTHOM HPOCTPAHCTBE HAWACHBI SKBHBAJCHTHBIC
MOBEPXHOCTHBIE AEKTPUUECKHE U MarHUTHbIE TOkU. Onummre npouenypy Berauciaenus JIIP oobexra
M0 HAlIGHHBIM TOKaM.

buier 4.

1. Cxema Yee pemieHus 3aJa4dl paccesHUs METOJOM KOHEYHBIX pa3sHOCTEHl BO BpEeMEHHOH obiacTu.
VYcnoBus Ha BpEMEHHOMU U ITPOCTPAHCTBEHHBIN JUCKPETHI CETKH JIJIs1 yCTOWYMBOCTH METOAA.

2. Hcnonp3ys KoHuenmuio 30H @OpeHens, OIECHUTE OOpaTHOE paccesHHEe OCTPBIM KpaeM
METaJUTMIECKOro 00beKTa B IUIOCKOCTH, TIEPIICHINKYIISIPHOM KParo.

burer 5.
1. Bo30y»xeHre TOHKOITPOBOJIOYHEIX CTPYKTYp. MHTEeTpansHoe ypaBHeHue [lokauHTTOHA.

2. Ucnonw3ys TeopeMy B3aMMHOCTH, JOKAXKUTE CHMMETPUYHOCTh OTHOCHUTEIILHO IIABHOW JMArOHAJIN
JUTSL MaTpHIl UMIIeIaHca, TU00 aJJMATTaHCa OOBEKTA.

buer 6.

1. PemieHue rpaHWYHOW 3aja4yd JJisi BHYTPEHHEH 00JacTH JBYMEPHO HEOJHOPOJHOTO IWIMHApA
METOAOM KOHEUHBIX DJIEMEHTOB.



2. Ilycth OOBEKT HAXOAWTCS HAJl IUIOCKOM IMOJCTMIIAIOIEH MOBEPXHOCTHIO. OMMIIMTE BBIYMCICHHUE
OIIP o0bekTa ¢ UCIOIB30BAHNEM KOHICTILIUN YETHIPEX JIydeH.

burer 7.

1. OIIP cdepsl, nunMHApPa U MOIOCTH OOJIBLIMX Pa3MEPOB U3 TEOMETPUUYECKUX COOOpaKEeHUH.

2. Jlns KpyroBoro IWAIEKTPUYECKOrO WLWIMHApa paauyca a, Bo3Oyxmaemoro TH (Ez) BomHoid,
MOCIIE/IOBATEIbHO HAWIUTE WMIICNAHChl BHYTPEHHEW W BHEIIHEH oOnacTted, OSKBUBAJICHTHBIH
UIEKTPUYECKUA TOK Ha TOBEPXHOCTH UWIMHJIpA, MOJY4YUTE MPENCTABICHUS PAaCCEIHHOTO |
BHYTpEHHero nosneil. CpaBHUTE C pelIEeHHEM METOJIOM COOCTBEHHBIX (DYHKITHIA.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHWS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOIy4YEHHbIC 3HAHUS HA IMPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISACTCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIEe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy yueOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLIeH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 Oaim - BBICTABISAETCS CTYNEHTY, KOTOPHIH HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromiemycst npepoctarisiercs 30 MUHYT Ha MmOAroToBKy. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT0 yaca.



