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[Iporpammy cocraBui: A.M. Jlebenes, kaHJ. TEXH. HAYK

[Iporpamma obcyxieHa Ha 3aceflaHnu Kadeapsl SICKTPOJUHAMUKH CIOKHBIX cucTeM u HaHohotoruku 04.06.2020



AHHOTANMA

PaccmarpuBaeTcss HMCHOIB30BAHME H3BECTHBIX YMCICHHBIX METOJIOB INPUMEHUTENIBHO K PEHICHUIO 3a7ad
TEOPETHUECKON W TIPUKIIAJHON MEeKTpoAMHAMUKN. OTMHCHIBAIOTCS CITOCOOBI MOTYUYCHHUS YUCICHHOTO PEIICHUS
XapaKTEPHBIX 3a/1a4 pPACCESIHUS W MOMIOLICHUS 3JEKTPOMATHUTHOM BOJIHBI, OCHOBBIBAACH HA YPABHEHHSIX
MakcBemia WM MHBIX COOTHOUICHHSX, CIEAYIOIMIMX W3 OTUX ypaBHeHHH. [ momydeHus pemieHus
WCITIONIE3YIOTCS METOABl KOHEYHBIX PA3HOCTEH WM KOHEYHBIX JIIEMEHTOB, JIMOO METOABl HHTETPATBHBIX
YpaBHEHHI, OCHOBAaHHbIE Ha MPEACTABIECHUHU IIOJIEH 3JIEMEHTAPHBIX TOKOB C HCIIOJIb30BaHHWEM armapara
dbysakun [puHa, mu60 npuOIMKEHHBIC TydeBbIe METOBI. PaccMarpuBaeTcss MIPUMEHEHHE OCHOBHBIX TEOPEM
ANEKTPOIMHAMUKH: €IMHCTBEHHOCTH, 3KBUBAJICHTHOCTH, B3aUMHOCTH, YMOBa-IIoWHTHHTA, - IPH IOCTPOECHUHU
BBIYMCIIUTENBHBIX AJITOPUTMOB. AHAIU3UPYIOTCS BO3MOXKHOCTH MCIOJIB30BAaHUSL TpPU PELICHUU 3a7a4
NpHONMIKEHUH, XapakTEepHbIX HMMEHHO JUIsl OJNEKTPOAMHAMUKH, TaKMX Kak 3aJaHhe HWMIIeaHCHBIX,
PE3UCTHUBHBIX, JTUOO MOTIIOMIAOIINX TPAHUYHBIX YCIIOBHM, NMPU yUETE 0OCOOCHHOCTEU pacHpeeNICHUs TOJICH,
MPECKA3bIBAEMBIX TEKTPOJMHAMUKON B PA3TUYHBIX PU3NUYECKUX CUTYAIUSIX.

3amaya Kypca — OCBOGHHE CTYACHTAMH OCHOBHBIX COBPEMEHHBIX BBIYMCIHTEIBHBIX METOJOB
ANEKTPOIMHAMUKH, TIIyOOKOE MOHMMAHHE WMH IOAXOAO0B K YHCICHHOMY PENICHWIO NMPUKIAJHBIX 3a/1ad U
MPHHIIUTIOB pa3pabOTKH BHIYHCIUTEIBHBIX alITOPUTMOB, & TAKXKE TIOJyYeHHUE HABBIKOB pa0OTHI C HEKOTOPHIMHU
makeramu tnporpamMm (FEKO, ABTOKaja), WCIONBE3yeMBIMH TP MPAKTUYECKOM PEIISHUH  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 paboTel ¢ HekoTtopbiMH CAIIP, ncmosnb3yeMbIMH NPpU HMPAKTHYECKOM DPELICHUH
BBIUMCIIUTENBHBIX 33Ja4 AJIEKTPOINHAMUKH;IIOTYYECHUE OTBITa B IOUCKE HEOOX0IUMOW HH(OpMAIK 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 HNPpHUHIHUIIAM PCHICHUA 3ada4d BBIYHCIINTSILHOMN QJICKTPOANHAMUKU, pa3pa60TKH
BbIYHCIIUTCIIBHBIX aJITOPUTMOB;

MONTyYeHHEe CTYJACHTAaMU HaBBIKOB Hcmoib3oBaHusi HekoTopbhix CAIIP (FEKO, ABrokan) B meisix
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 cuctemoii pynnamentansabix |OIK-1.3 [TornMaeT MeXAUCIUTUIMHAPHBIC CBSA3U B OOJIACTH
Hay4HBIX 3HAHUN B 00JIACTH MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
(bU3MKO-MaTeMaTHUECKUX HAYK peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
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 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh

pemieH

HC IIOCTaBICHHOMN 3aJiauu, IpOBCCTU

aHaJIu3 pe3ysibTaTta U IMpeaACTaBUTb BbIBOAbI,

npumMe

HSIST 3HAHWS U HABBIKK B 001aCTH

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

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

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

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

3HAThb:

YMETb:

COBpPCMCHHBIC HpO6J'ICMBI 1 JOCTHKCHUA (1)I/I3I/IKI/I, MAaTC€MaTUKH, BBIYMCIINTEILHON MaTEMAaTHUKU H

TEXHUKH,

MMOCTAaHOBKY np06neM YUCJIICHHOIO MOICIUPOBAHUA B3aHMOI[eI>iCTBH9[ QJICKTPOMArHuTHOTO IIOJIA C

00bEKTaMH M CTPYKTYPaMH.

3(1)(1)CKTI/IBHO HCIOJIb30BaTh Ha IMPAKTHUKEC TCOPCTHUYCCKUC KOMIIOHCHTBI HAYKHU: IOHATHA, CYXICHUA,

YMO3aKIHUCHUA,

paborars ¢ COBpEeMEHHBIMH MAaKETaMH MIPUKJIATHBIX TPOrPamMM;
a0CcTparupoBaTbCsi OT HECYIICCTBEHHBIX BIMSHUNA NP MOJCIUPOBAHUM PEATBHBIX (PU3MUECKHX

CUTYALIUii;

IJIaHUPOBATh ONTUMAIBHOE TIPOBEICHHUE CIIOKHBIX BBIUMCICHHM.
BJIAJIETh:

MAaTEMaTU4€CKUM MOICIMPOBAHUEM (bI/ISI/I‘IeCKI/IX 3aJa4 B036y)KZ[eHI/I$[ 1 pacCesiHUus JICKTPOMAIrHUTHBIX

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 TOJNEH, YYET KOTOPBIX
HEOOXOAMM MpPH YHCICHHOM pPELICHUU
3a1aun

3a1a4
[Iprumepsbr

O¢ddexkTuBHAsT MOBEPXHOCTh PacCESHUSI.
Pemenus Ha OCHOBE MeTona
cobctBeHHbIX (PyHKUMA. OLeHKa moyel u
OIIP mpocThIX Ten U3 JIYYEBBIX H
reOMETpUUECKUX coobpakeHuil. CBs3b
pellEHNd JBYMEPHBIX M TPEXMEPHBIX
3a1a4y




VYpaBHenuss Makceeiia u I'enbmrosnsia.
I'pannuHBlE  yCIIOBUA W YCIOBHSA
n3nyyeHus. BekTopHele U cKaJspHBIE
[IOTEHIHaNbl. PelleHne HEOAHOPOAHBIX
YpPaBHEHUI I'ensmronsua c
ucnosnb3oBanueM pyuknuu [pruna

OcHOBHBIE TEOPEMBI JEKTPOAUHAMUKU U
WX UCIOJNb30BaHHE B  BBIYHCICHHAX.
[ToBepxHocTHbIE  uMmenanc. OleHka
3aMETHOCTH pa3MepHOro 00beKTa
MeTO/IOM (pr3HUYEeCKOl ONTHUKH

JeKOMIIO3MIIMOHHBIN NMOAXOJ K PELICHUIO
3ajad  DIEKTpoAMHAMHMKH.  Pemenue
IPaHUYHBIX 3aJad  IEKTPOAMHAMUKU
METOJIOM KOHEYHBIX 2JIEMEHTOB

MeTonpl MOBEPXHOCTHBIX M O0OBEMHBIX
WHTErpalbHBIX ypaBHeHuH (LY)

Pewenne TpéxmepHon 3amaum paccesiHus
METOJOM  NOBEpXHOCTHBIX WY ¢
UCTIONIb30BAaHMEM BEKTOPHBIX 0a3MCHBIX
¢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. Knaccuduranmst 3agad  dIEKTPOJUHAMUKH.

[Iprmepsbr

MPUKJIAJAHBIX  3ajad.

dusnueckue

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

Knaccuduxarus 3agaq 37€KTpOAMHAMUKY: BHEIIHUE ¥ BHYTPEHHHE 3a/1a4Hl, 33/1a4d BO30YXKICHUS U
IuQpakuuy, npsMele 1 oOpatHble 3a1auu. [IpuMepsl NpUKIagHBIX 3aa4: 3aa4d paguoOMacKUPOBKH,
MeTaMaTepuasbl, yIpaBisieMble IOBEPXHOCTH, 3aja4l MEAULIMHCKON THIIEPTEPMUH U UHTPOCKOIIHH.
dusnyeckne 0COOCHHOCTH TOJIEH M TOKOB HAa METAJUIMYECKHX KpoMkax. OcoOeHHOCTH mons B
HEOJHOPOJIHOM IUIasMe MpHU NEPEXOAe NECUCTBUTEIBHOW YAaCTH JUAIEKTPUYECKON NPOHHMIIAEMOCTH
yepe3 Holb. Bo30yx/eHne MOBEpXHOCTHBIX BOJH B CJIO€ AMAJICKTPHKA MPH AU(PAKIUK BOJHBI Ha
HEPETYIAPHOCTAX CIIOSL.

2. DddexTrBHAsS MOBEPXHOCTh paccesHus. PelieHus Ha OCHOBE MeTolla COOCTBEHHBIX (DYHKITHIA.
Ouenka noneit 1 DI1P mpoCThIX Te U3 JIy4eBBIX M TEOMETPHUYECKUX co0OpaxeHuit. CBs3b peleHun
JBYMEPHBIX U TPEXMEPHBIX 3a/1a4

JluarpaMMbl M3TydeHUs (QHTEHHBI) M paccesHus (paguosiokanus). JIBymepHas M TpéxmepHas
s¢pexTrBHas MoBepXHOCTH paccestaus (O11P).

Merton pasznenenust nepeMeHHbIX. CoOCTBeHHBIE (DYHKIMHM M COOCTBEHHBIE BOJIHBI. KoopauHaTHbIe
noBepxHOCTH. [ludpakimms MIOCKOH BOMHBI Ha IWIMHApE. Bo30ykIeHHe KpyroBOro IMIMHIpPA
HUTBIO TOKA.

OIIP cdeprl, numMHAPa W TMOIOCTH OONBIIMX Pa3MEPOB M3 TEOMETPHUUECKHX W (PHU3HUECKUX
COO0paXkeHU.



OneHka pa3mepa 30Hbl COXpaHEHMsS KBa3HJBYMEPHOM CTPYKTypbl paclpeneiaeHus IojeH s
TPEXMEPHOI1 3a/1aun paccesHUs Ha HWIMHAPE, Ha TUIACTUHE, HA Kpae MOBEPXHOCTH KOHEYHOH JIIMHBI.
CBs3b MeXay MNOJISAIMU paccesiHUs B JaJbHEH 30HE JJI1 JABYMEPHBIX U TPEXMEPHBIX 3azad.
WnTepnperanus GopMrUpoOBaHUs PACCESIHHOTO MO yepe3 30HbI PpeHets.

3. YpaBuenus Makcsemnna u ['enpmronbia. ['paHudHble YCTIOBHUS U YCIOBHS U3Ty4eHUs. BekTopHbIE U
CKaJsIpHbIE TOTEHIMAJbl. PerleHne HEONHOPOIHBIX ypaBHEHHMH [enbMronsna ¢ HCHOIb30BaHHUEM
¢bynknuu [puna

Heonnoponuele ypaBHeHus lenbmronblia Ui I0J€H, BEKTOPHBIX M CKAJAPHBIX IOTEHLMAJIOB.
Kanubposka Jlopenna. [Ipumeps! ypaBaenuit ['enbMronbua st HEOTHOPOAHBIX CPE.

FpaHI/I‘lHBIe YCJI0BHA HAa TAHI'CHIHUAJIBHBIC 1 HOPMAJIBHBIC K T'PAHUILIC COCTABJIAIOIIUC JICKTPUICCKOTO
W MarHUTHOTO TOJIeH. YCIIOBUS H3JIy4CHUA B CBO6OI[HOM IpPpOCTPaHCTBE U B BOJIHOBOAC.

[pencrapnenust GpyHKmUK [prHAa A7 MOBEPXHOCTH C TOKaMH, JIJISl IMIMHIPUICCKON U TpEXMEpHOI
3a/1ad.

CHeI_II/IaJ'ILHLIe (bYHKI_H/II/I FpI/IHa Il CJIydacB HaJIM4dusg MWACAJIbHO IIPOBOAAIINX 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-IIOMHTHMHIa, €AMHCTBEHHOCTH, OSKBUBAJCHTHOCTH, B3aHMMHOCTH. YJEJIbHAA
noryomaemMass MoutHocTs. bamanc MomHoctel. Omnpenenenue qoOpoTHOCTH. CBS3b YCTOHYHMBOCTH
pelieHus] C TeopeMOM eIMHCTBEHHOCTH. Teopema SKBHBaJCHTHOCTH, TPHU CHOc00a BBEACHUS
9KBUBAJICHTHBIX [TOBEPXHOCTHBIX TOKOB. CUMMETpHs MaTpUl] UMIIEJAHCOB U PACCESHUS B YCIOBUAX
TE€OPEMBI B3aHMHOCTH.

dusnyeckue CUTyalliu, B KOTOPbIX BBOAUTCA HOBerHOCTHBIfI HUMIICJaHC.

Meton (usnueckod ONTHUKH. BhIYKCICHHWE aUarpaMMbl paccesiHUsl 10 HAWJACHHBIM TOKaM Ha
oOBeKTe.

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

Marpuipl paccessHUST TIO COOCTBEHHBIM BOJHAM COCIMHUTEIBHBIX BOJHOBOAOB. Marpuibt
AMITEJ]AHCOB W aJMUTTAaHCOB II0 JOCTAaTOYHO TMOJHBIM CHCTEMaM TPaHUYHBIX (YHKIIHMA.
Pexommio3uiiyst o MarpuiiaM paccessHus Wil UMIIEIaHCOB /a]MUTTaHCOB MOJI00IacTeH.

Bapuantel pemieHus 3aja4nd paccesiHus IPU U3BECTHOW MarTpuIle MMIIEJAaHCOB /aIMUTTAHCOB JUIsI
BHYTPEHHEH 001aCTH.

Pemienne 3amaum paccessHMsT MO dYacTsAM (JCKOMIIO3MLMOHHO) M "cpaszy" MeToOoM KOHEYHBIX
3IIEMEHTOB.

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

HOBerHOCTHbIe HUHTETPAJIbHBIC YPABHCHUS IJICKTPHUUCCKOTO 1 MAIrHUTHOIO ITOJIA JJI1 METAJIJIOB, JJI
OAHOPOAHBIX MArHUTO-AUIJICKTPUKOB.

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

7. PemieHne TpEXMEpPHOM 3a1aud paccesHUs METONOM MOBEPXHOCTHBIX MY ¢ wHcnonb3oBaHHEM
BEKTOPHBIX 0a3ucHbIX QyHKIMA. Y 11 TOHKOIIPOBOJIOYHBIX CTPYKTYP

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

CocraBieHre H peIICHHE WHTETPANbHBIX ypaBHeHHH [IOKIMHITOHA JUIS TOHKOIIPOBOJIOYHBIX
CTPYKTYD.

8. MeToj1 KOHEYHBIX Pa3HOCTEH BO BpEMEHHOUN 00nacTu



Cxema Yee peleHHs 3aJa4d PacCEesHUS METOIOM KOHEYHBIX pPa3HOCTEH BO BpPEMEHHOH 00JacTH.
VYcnoBuss Ha BPEMEHHOM M MPOCTPAHCTBEHHBIM IUCKPETHI JJIsI YCTOMYMBOCTH MeEToja. BBeneHue
MOMIOLIAIOIINX IPAHUYHBIX YCIOBUH ISl pPACCESTHHOTO TOJIsl Ha TPaHMLe 00JacTH pacuéra.

9. I'eomerpuueckas 1 pusnueckas Teopun AuGpaKIuu

Kpail kak neHtp paccessHus Ha NMOBEPXHOCTH. Pemenwe 3agad Au@pakuud IUIOCKHX BOJIH JIBYX
HOJSIpU3allui  Ha  KOOPAMHAaTHOM, UJAEaJbHO IIPOBOAAIIEM KiauHe. [eHepauus KoHyca
TU(PPaKIUOHHBIX JIydel Ha Kparo moBepxHocTu. Mcmons3oBanne AudpakiuoHHBIX KO3QPHUIHEHTOB
B reoMeTpHyecKoi Teopun aAnu¢pakunu. KoHuenmus 31eMeHTapHBIX KpPaeBbIX BOJIH B (PH3MUYECKOM
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.

JlomonHuTenpHAs IUTEpaTypa
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/I?)y‘laIOH_II/Iﬁ KypC «MGTO):[BI BBIYMCIIMTSIHEHOM QJICKTPOAUHAMUKWY, JOJIKCH YMCTb aKTUBHO U
LCJICHAIIPABJICHHO MIPUMECHATDH B PA3JIMYHBIX COYCTAHUAX 3HAHWA, TIOJTYUCHHBIC B obmactu MaTreMaTHuKu,

QJICKTPOAMHAMUKHA U YUCJICHHBIX MCTOIOB.

B mponecce m3yueHusi Kypca CTyAE€HT IOJDKEH M3Y4MTh NPUEMBI OLIEHKM PAacCEUBAIOIIMX CBOMICTB
00BEKTOB M3 T€OMETPHUUYECKHUX COOOpakKeHHH M METOoAOM (M3WYECKON OINTHKH, a TaKXkKe H3y4UuTh
MOAXOABl K PEIICHHIO NPHUKJIAAHBIX 3a7ad SJIEKTPOAMHAMHUKH METOAOM COOCTBEHHBIX (YHKIHH,
METO/IaMH KOHEYHBIX J3JIEMEHTOB M KOHEUHBIX Pa3sHOCTEH, METOJaMH IOBEPXHOCTHBIX U OOBEMHBIX
UHTETPAJbHBIX YPaBHEHUH, C MCIIOJIb30BAaHUEM JIEKOMIIO3MLIMOHHOIO IIOAXOAa M «cpasy», METOIOM
KOHEYHBIX Pa3HOCTEH BO BPEMEHHOHW 0OIacTH, METOIAMU TE€OMETPUYECKOM U (PU3NUECKON TeopHH
mudpaxkunu. KoHkpeTHass peanu3anys SIEKTPOAMHAMHYECKOTO METOAA OINpenensercs Crocooom
anMpOKCUMAIMK PELICHUS, NPUMEHSIEMBIMH NPUEMAaMU HMHTEIpUpOBaHUA U IudepeHIUpOBaHUS,
pemenust CJIAY u npyrumu. B cBsi3u cO CI0KHOCTBIO aJTOPUTMOB BBIYUCIICHUN U 3a4aCTyI0 BBHICOKOM
Pa3MepHOCTBIO 3aJad, B XOJI€ M3yYEHHs Kypca CTYAEHT MOIy4yaeT MPEACTABICHHUE O PallMOHAIBHBIX
npuéMax IporpaMMHMpOBaHUs, B TOM YHCIE O paclapayieIMBaHUM BbluucieHuil. Hakownen, npu
W3yYEHUH Kypca CTYAEHT OCBaMBaeT HABBIKM PA0OTHI ¢ MyONMKALMSIMHM II0 TEMAaTHKE YHCICHHBIX
METOJI0B NPHKJIAJHON NIEKTPOJUHAMHUKH B PA3THUYHBIX MCTOYHUKAX: OTEUECTBEHHBIX M 3apyOeiHbIX
MOHOTpapusX W ydyeOHHMKax, B HayyHOW NEPHOTUYECKOW JUTEpaTrype, B DIEKTPOHHBIX 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 y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS

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

IToka3zarenem BJIAACHUA MAaTCPUAIIOM CIIYKHUT YMCHHUC 0c3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TCMaM

IUCIUTUIAHEL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTAlMAMHU

npenoaaBaTeiito.

Be):[éTCH HpOMe)KYTO‘IHLIfl KOHTPOJIb 3HAHUH CTYACHTOB B BHJC PCHICHUA 3a/lad B COOTBCTCTBUHU C

TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa MEKTPONUHAMUKH CIIOKHBIX CUCTEM U HAHO(POTOHUKHU
Kypc: 1
KBaJupuKaAnus: 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 MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU 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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU MTPUKIIAAHBIX

MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare wu3ydeHuss AMCHUIUIMHBI «MeTOJbl BBIYMCIUTEILHOW 3IEKTPOAMHAMUKIY) OO0ydYaroUIHiACs

JIOJDKEH

3HAThb:

COBpPCMCHHBIC HpO6J'ICMBI 1 JOCTHKCHUA (1)I/I3I/IKI/I, MAaTC€MaTUuKH, BBIYMCIINTSIBHON MaTEMAaTHUKU H

TEXHUKH,

MMOCTAaHOBKY np06neM YUCJIICHHOIO MOICIUPOBAHUA B3aHMOI[eI>iCTBH9[ QJICKTPOMArHuTHOTO IIOJIA C

00bEKTaMH M CTPYKTYPaMH.
yMeThb:

3(1)(1)CKTI/IBHO HCIOJIb30BaTh Ha IMPAKTHUKEC TCOPCTHUYCCKHUC KOMIIOHCHTBI HAYKHW: IOHATHA, CYXICHUA,

YMO3aKIH4ICHUAA,

paborars ¢ COBpEeMEHHBIMH MAaKETaMH MIPUKJIATHBIX TPOTPamMM;
a0CcTparupoBaTbCsi OT HECYIICCTBEHHBIX BIMSHUNA IPU MOJCIUPOBAHUM PEATBHBIX (PU3MUECKHX

CUTYALUii;

IJIAaHUPOBATH ONITUMAJIBHOC ITPOBCACHUEC CIIOKHBIX BBIYMCJICHUN.

BJIAA€Th:

MAaTeMaTU4€CKUM MOICIMPOBAHUEM (bI/ISI/I‘IeCKI/IX 3aJa4 B036y)KZ[eHI/I$[ 1 pacCesiHUus JICKTPOMAIrHUTHBIX

BOJIH.

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

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC 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. Vkaxute 00BEKTHI, d3PPEKTUBHAS MOBEPXHOCTh PACCESHUS KOTOPHIX COOTBETCTBYET (PaKTHUECKON
IUIOIIAH, U OOBSCHUTE IPUYMHBI COOTBETCTBHS.

2. BeiOepute mpeacraBieHHE MOJeH BO BHEIIHEH M BHYTPEHHUX OOJIACTAX IPH PELICHWH 3a7ad
paccesiHAS IUJIOCKOM 3JEKTPOMAarHUTHOW BOJHBI HAa JABYXCIOHHOM MAarHUTO-AUAJIEKTPUYECKOM
LHWIKHAPE, Ha AByMEPHO HEOAHOPOJHOM MAarHUTO-IU3JIEKTPUIECKOM LIMIHHPE.

3. Kak onieHUTh MOTEPH MOILITHOCTH B 00BbEME METATMYECKOT0 OObEKTa ¢ KOHEYHON MPOBOIUMOCTBIO,
€CJIM U3BECTHO MPOCTPAHCTBEHHOE pacIpeieNICHNe 3JIEKTPUYECKOT0 U MAarHUTHOTO MOJIeH /Ui 00beKTa
13 HJ€aTBHOTO IEKTPUIECKOrO IPOBOIHUKA.

4. B xakux ciydvasx pelIeHHEe BHYTPEHHEW 3ajadll 4YHCICHHO HEYyCTOWYMBO, eciu 1) 3amaHo
pacripeneneHue TaHTeHIIMAIbHOM KOMIIOHEHTHI MarHUTHOTO MOJIS IO IpaHMIe o0iacTd, 2) Ha 4acTH
IpaHUIbl 3aaHO pacHpelesicHHEe TaHTCHIHMAIbHOH KOMIIOHEHTHI HANpsDKEHHOCTU 3JIEKTPUYECKOTO
I10JI51, @ HA OCTABIIENCS YAaCTH IPaHULIbl - MATHUTHOIO.

5. IToueMy HanpsLKEHHOCTH AIEKTPUUECKOTO M MArHUTHOTO MOJIEH TOXKIECTBEHHO PABHBI HYJIIO BHYTPHU
000JIOYKH C YKBUBAJICHTHBIMHU IIOBEPXHOCTHBIMU TOKAMH, 3aJaHHBIMH C BHEIIHEH CTOPOHBI 000JIOUKH.
6. YKakuTe CBSI3b 10 KOMILICKCHON aMIUIUTYZIE M HANpPaBICHUIO IS SKBUBAJICHTHBIX AJIEKTPUYECKOTO
1 MarHUTHOTO TOKOB Ha UMIIEJAHCHOM [TOBEPXHOCTH.

7. OOBsICHUTE COOTBETCTBUE MEXIY MOCTAaHOBKOM TpaHuyHOW 3amaunm [dupuxine, nubo Heiimana Bo
BHYTpEHHEW 001acTH M PelIeHNeM 3a/1adi 0 BO3OYKIACHUH PE30HATOPa, 3aKII0YAIOLIET0 BHYTPEHHIOIO
00JIaCTh, JIUCTKOM IOBEPXHOCTHOTO TOKA.

8. BeiOepuTe cucTeMbl TpaHUYHBIX (PYHKUIUH 17151 pa3ioKeHUS] TAHTCHIMATIbHBIX K TPAHULE KOMIIOHEHT
3NEKTPUYECKOTO U MAarHUTHOTO I10JIEN BO BXOIHON U BBIXOJHOM IIJIOCKOCTSAX PYIOPHON aHTCHHBI.

9. Iloyemy mnpu cocTaBleHHMH OOBEMHBIX HHTETPAIbHBIX YPAaBHEHHMH Ui MarHUTO-IUAJIEKTPUKOB
ucnonb3yercs Gpyaknus [ pruHa cBOOOAHOTO MPOCTPAHCTBA.

10. IlosicHuTe MPUYKHBI YCTOMYUBOCTH YHCICHHOTO PELICHHS 3a[a4d paccesiHus OECKOHEYHO TOHKON
000JIOYKOM M3 HICATBHOIO JIEKTPHUUECKOTO MPOBOJHMKA METOAOM IOBEPXHOCTHBIX HWHTEIPAJIbHBIX
YPaBHEHUM JIEKTPUYECKOTO MO , © HEYCTOWYMBOCTH YUCIEHHOTO PEIIEHUS TOM ke 3a1a4d METOIOM
[IOBEPXHOCTHBIX UHTETPAJIbHbIX YPABHEHUH MarHUTHOI'O I1OJIS.

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

2. Kak obecrieunts MUHUMAaJIbHYIO IIUPUHY JIeHTH MaTpulsl CJIAY npu pemeHnn rpaHuYHON 3a1auu
BO BHYTpPEHHEH 00JacTH METOAOM KOHEUHBIX 3j1eMeHTOB? Packpoiire BiaMsHWE IIMPUHBI JICHTHI Ha
BBIUMCIIUTENBHBIE PECYPChI (TaMsITh, BpeMs), HEOOXOAUMBIE ISl YUCICHHOTO PEILIeHUs 3a/1auu.

buier 2.

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

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

buier 3.

1. HOBCpXHOCTHLIe HUHTCTPAJIbHBIC YPAaBHCHUA JJICKTPUYICCKOTO U MArHMuTHOI'O MOJIA JJIs1I OAHOPOAHBIX
MAaruuTo-aAnd3JICKTPUKOB.

2. Ha BHemHe# MOBEPXHOCTH pacceuBarelsi B CBOOOAHOM IMPOCTPAHCTBE HAilIEHBI SKBUBAJCHTHBIC
MOBEPXHOCTHBIE NIEKTPUUECKNE M MarHUTHbIE TOkH. Onummre npoueaypy Bbruuciaenus JI1P oovexra
M0 HAlIGHHBIM TOKaM.

buier 4.

1. Cxema Yee pelieHus 3a/aud paccesiHUsI METOAOM KOHEUHBIX Pa3HOCTEH BO BPEMEHHOH obiactu.
VYcnoBus Ha BpEMEHHOMU U ITPOCTPAHCTBEHHBIN JUCKPETHI CETKH JIJIs1 yCTOWYMBOCTH METOAA.

2. Hcrnonp3yst KoHuenuuio 30H @DpeHemns, OLEHUTe O0OpaTHOE paccesiHue OCTPhIM Kpaem
METaJUTMIECKOro 00beKTa B IUIOCKOCTH, TIEPIICHINKYIISIPHOM KParo.

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

2. Ucnonp3ys TeopeMy B3aMMHOCTH, JOKAKUTE CUMMETPUYHOCTh OTHOCHUTEJIBHO TNIABHOW TUArOHAJH
JUTSL MaTpHIl UMIIeIaHca, TU00 aJJMATTaHCa OOBEKTA.

buer 6.

1. Pemienue rpaHWYHOW 3aja4ul Uil BHYTPEHHEHW OO0NacTH ABYMEpPHO HEOJHOPOJHOTO IHJIMHJpPA
METOAOM KOHEUHBIX DJIEMEHTOB.



2. IlycTth OOBEKT HAaXOAWTCS HAJ IUIOCKOM IMOJACTUIIAIOIIEH MOBEPXHOCTHIO. OMMIINTE BBIYHCICHHUE
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 TIOBEPXHOCTH LWIMHAPA, MOIYYUTE TMPEACTABICHUS pPACCESIHHOTO U
BHYTpEHHero nosneil. CpaBHUTE C pelIEeHHEM METOJIOM COOCTBEHHBIX (DYHKITHIA.

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTaBJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CymIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka ymoOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO MpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYEeCKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPH dTOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOM HpPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKarollemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEIOBAaTEIbHOCTH B W3JIOKECHUH IPOTPAMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHO! MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM IIPUMEHSET MMOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENHHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiine ommOKu B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKY. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT0 yaca.



