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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctymnuza 51.0.19 MogenvpoBaHie CUCTEM OTHOCUTCS K 00si3aTe/TbHOM uacTu 00pa3oBaTe/bHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

06pabomku OaHHbIX
pasauuHoli npupoobl
8 PasnuyHbLx chepax.

06pabomku OaHHbIX

OIIK OC-9.2: Ymemb
npumeHsimb Memoob!
CnekmpanabHO20 aHaNU3d,
yucpposoii 06pabomku OaHHbIX
8 3a0auax Mooeaupo8aHust

¢usuueckux npoyeccos u

Modesell ¢huzuyecKux cucmem.
3Hamb OCHOBHble Memoob!
YuCAeHHO20 pewleHUst
OuchpepeHyuanbHbIX ypagHeHuil.

OIIK OC-9.2:

Ymemb knaccuguyuposamb

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{UH! (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMITeTeHI{UH 10 AUCILUIIHHE KOHTPO/IA MPOMEe)XyTOUHOMH
(xog, coep>xaHue ycrneBaemMoCTH aTrTecTanuu
VHAWKATOpa)
IK-6: Cnocobex TIK-6.1: 3Hamb ocobenHocmu | ITK-6.1: Hccnedosamenbckoe Kypcoeoli npoekm
paspabambieams u COBPEMEHHbIX S13bIKO8 3Hamb 0CHOBHble munbl OAHHbIX | 3a0dHue OK3ameH:
NpUMeHAMb Npo2pammupoeaHus npu C/C++/C#. Tecm Zuckyccus
cucmemHoe u
paspabomke npukaadHo2o 3Hamb ocobeHHocmu
npuknaaoHoe .
npoepammHo20 obecneueHuss —|KOMNbIOMEPHbIX @bIYUCACHUL,
anzopummuyeckoe
npozpammtoe IIK-6.2: Ymemb CB513aHHble C 02PAHUYeHUSIMU,
obecneuenue 8 UCNo/b308amMb COBPEMEHHble | 803HUKAIOWUMU NpU
pasAuuHbIX 061acmsax | UHCMPyMeHmMAaibHble npedcmaeneruu yucen 8 OC.
npumeHeHus cpedcmea npo2pammuposaHust
UH(POPMAYUOHHBIX IIK-6.3: Bnademb HasblKamu [IK-6.2-
cucmem u a3pabomku u npumeHeHust
i pasp P Ymemb npumeHsimb OCHOBHblE
mexHonoeut; CUCMEeMHO20 U NPUKAAOHO20 P
P munbl dauHbix C/C++/C#, npu
a120pUMMU4ecKo20
paspabomke an20pummu4eckozo
npoepammHozo obecneueHust
npo2pammHO20 obecneyeHusl.
Ymemsb pazpabambieams I10, ¢
yuemom ocobeHHocmell
KOMNbIOMEPHbIX 8bIYUCAEHULL.
I1K-6.3:
Bnademb Haebikamu
paspabomku I10, seastowjeecs
UHCMPYMEHMOM npogedeHUst
KOMNbIOMEepHO20
sKcnepumMeHma.
OIIK OC-9: OIIK OC-9.1: 3namb OIIK OC-9.1: Hccnedosamenbckoe Kypcoeoii npoekm
Cnocoben OCHOBHble a120pummbl U 3Hamb 0CHOBHble Memoobl 3a0aHue OK3aMeH:
NpuUMeHsmb yuCaeHHble Memodbl nocmpoenus mamemamuueckux | Tecm Zuckyccus
an2opummbl




0bpabomku cueHanos

OIIK OC-9.3: Brademb
HagbIKamu npoeedeHust
uccnedosaHuti
cmamucmuyecKux
Xapakmepucmuk as120pummos

06pabomku 0aHHbIX

OougpepeHyuanbHble ypasHeHusl.
Ymemb npumeHsimb Memoobl
nocmpoeHus mamemamuyeckux
Mmodesell (huzuueckux cucmem.
Ymemb npumeHssmb OCHOBHblE
MemoObl YUCAeHHO20 peleHust

oucppepeHyuanbHbIX ypagHeHul.

OIIK OC-9.3:

Bnademb HagblKamu YUCAEHHO20
peuwueHus dugppepeHyuanbHbIX
YPasHeHull ¢ HAUANbHBIMU U
2PAHUYHBLMU YCA08UAMU,
oucppepenyuanbHbIx ypagHeHuil
8 UACMHbIX NPOU3BOOHDIX.

3. CTpyKTypa M cojep)XxaHue JUCLUI/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

ouHasA

O011as TPY/0EMKOCTD, 3.e. 7

Yacos 1o yue0HOMY IJIaHY 252

B TOM UMCJIe

ay/UTOPHBIE 3aHATHA (KOHTAKTHast padora):

- 3aHATHS JIEKI[HOHHOT0 THIIA 28

- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 58

-KCP 5

caMocTosTe/IbHaA padora 89

IIpomexyTouyHas arTecTanusa 72
JK3aMeH

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C yKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HaumeHoBaHue pa3fiesioB ¥ TeM JUCLIATIMHBL

Bcero

B TOM UHcC/e

(uacer)

YacChkl U3 HUX

KonrakrHas pabora (paboTa BO
B3aMMO/IEIICTBHH C TPerofaBaTesiem),

3aHATus CaMocTosTe/ibHast
CEMUHApPCKOTro pabora
3aHATHA Tuna obyuarorerocs,
JIEKLIMOHHOTO | (TIpaKkTHUeckue | Bcero qacel
TUMa 3aHsATHs/abopa
TOpHBIE
paboThI), Uacel
b b b b o
0 0 0 0 0
Tema 1. [ToHsiTue crucTembl. TUIIBI CUCTEM. 10 2 4 6 4




Tema 2. OcobeHHOCTH BLIYMC/IEHHUI Ha KoMITbioTepe. [IpefcTaBieHye uices B 1 9 4 6 5
OBM.
Tema 3. DBosoLMs CUCTEM BO BpeMeHU. MeTozibl Mo/ie/TMpOBaHuUs 1 9 4 6 5
3BOJTIOL{MOHUPYIOIMX CHCTEM.
Tema 4. HenuHeliHbIe CHICTEMBI C TPaHUYHBIME yCIOBUSIMA. MeTo b 1 ) 4 6 5
pellleHus HeJIMHeHBIX 3ajau.
Tema 5. KpaeBble 3a/1aui Ha cOOCTBeHHBIe 3HaUeHMs1. PellleHre 0JHOMEPHOr0 1 ) 4 6 5
cTaloHapHoOro ypaBHeHus IllpeauHrepa.
Tema 6. OfHOMepHbIe CUCTeMbI C TPAHUYHBIMU YCJIOBUSIMY, 1 9 4 6 5
SBOJTIOL{MOHUPYIOILHe BO BDEMeHH.
Tema 7. CHUCTeMBI, OIMChIBaeMble YPaBHEHUSIMU 11apaboInyecKoro THIa. 1 9 4 6 5
‘YpaBHeHue TerI0NpoBOJHOCTH.
Tema 8. CrcTeMsl, OnvCbIBaeMble YpaBHEHHUSIMHU 3/UTMITTHYECKOTO THIIA. 1 9 4 6 5
YpaBHenue [lyaccona.
Tema 9. ®usnueckue CUCTeMbI CO CI0XKHOM reoMerpueii. [ToctpoeHne 16 ) 4 6 10
a/larTUBHOM CEeTKU Y37I0B.
Tema 10. MopenrpoBaHre CUCTeEM METOJOM KOHEUHbIX 3/1eMeHTOB. 27 4 8 12 15
Tema 11. MopenrpoBaHre CUCTeEM METOJOM YaCTHLI. 18 2 6 8 10
T 12. M .

emMa O/le/lMpOBaHKe PaclpoCTPaHeHHUs 3/IeKTPOMarHUTHBIX BOJIH 27 4 8 1 15
Meton FDTD
Arrecrarus 72
KCP 5 5
HUroro 252 28 58 91 89

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

Tema 1. [TonsTHe cucTeMbl. THUIBI CUCTEM.

Tema 2. Oco6eHHOCTH BBIUMC/IEHUH Ha KoMITbtoTepe. [TpescTaBneHue uncen B8 OBM.

Tema 3. DBO/IOLMA CUCTEM BO BpeMeHU. MeTo/ibl MOZle/TMPOBaHUs 3BO/IIOLIMOHUPYIOLINX CACTEM.

Tewma 4. HenvHeliHbIe CUCTEMBI C TPaHUYHBIMU YC/IOBUSMH. MeTOZBI pellleHrsl HeJIMHeMHbIX 3a/au.

Tema 5. KpaeBble 3a/ilaur Ha cCOOCTBeHHbIe 3HaUeHMs. PellleHrie 0ZIHOMEPHOT0 CTaLjIOHAPHOT'O YpaBHEHUS
IIpepunrepa.

Tema 6. OHOMepHBIE CUCTeMbI C TPAHUYHBIMU yCJIOBUSIMU, SBOJIFOLUOHHPYIOLLUE BO BpEMeHHU.

Tema 7. CucTeMBl, ONMChIBaeMble YpaBHEHUSIMH Mapabo/IMyecKoro TUra. Y paBHeHHe TeIIONpPOBOAHOCTH.
Tema 8. Cucremsl, OIMCbIBaeMble YpaBHEHUSIMU 3/UIMIITUYECKOro Tura. Y pasHeHue IlyaccoHa.

Tema 9. dusnyeckue cCUCTeMBI CO C/I0’KHOM reoMeTpueid. IlocTpoeHne afjanTUBHON CETKHU Y3JIO0B.

Tema 10. MofenupoBaHre CUCTEM METOJJOM KOHEUHBIX 37IeMEHTOB.

Tema 11. MogenvpoBaHue CUCTEM METOJOM YaCTHL].

Tema 12. MofenupoBaHye pacpoOCTpaHeHus 371eKTPOMarHuTHeIX BojiH. Metog FDTD

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHON PaboThl 00yJarIUXCA

CamocrosTenbHass paboTa 00ydaroLUXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM [IJIsl TeKYIlero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud TI0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIeHHBIM B TI. 5.

[y obecrieueHyst CaMOCTOSITe/IbHON PabOThI 00yUarOIIUXCST UCTIONMb3YHOTCS:
- 37IeKTPOHHBIN Kypc "-" (-).
- OTKPBITBIM OHaH-Kypc MOOC "-" (-).



NHble yuebHO-MeTOUUecKre MaTepuasbl: 1. Mopo3os O.A., CémuH FO.A. MogenvpoBaHue
¢u3nyeckux rporeccoB U cucteM. Yactb 1: yuebHO-MeToguuecKoe rocobre. Hrxuuii HoBropog;:
Hwxkeropoackuii rocyzapctBeHHbI yHuBepcuTeT 2013— 51c., 20 3K3.

2. Mopo3sos O.A., Cémun FO.A. MogenvpoBaHue (Gpu3nyecKrx NpoLeccoB U cucteM. YacTsb 2.
MojenvupoBaHie CUCTeM C HeCKOJIbKUMU MPOCTPAHCTBEHHBIMU U3MePeHUsIMU: yueOHO-MeTo[udecKoe
nocobue. — Hwxkuuit HoBropoa: Hikeropoackuii rocynuBepcuret 2014. — 43c., 20 3K3.

3. I'punb U.B., Mopo3oB O.A., Cemun FO.A. MojienupoBaHue (pu3nueCcKUx MpoLiecCoB U CUCTEM.
Yacts 3. KoHeuHble pa3HOCTH, KOHEUHBIE 3/IeMEHThI, MAKPOUACTHULIBI: YUueOHO-MeToAuueCcKoe
nocobue. — Hwkanit HoBropog: Hwkeropockuii rocyauBepcuret, 2016. - 42 c., 20 3K3.

5. ®oHJ OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJIs1 YCIeBaeMOCTM U HNPOMEeXYTOYHOMI
aTTecTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH HPOBeeHHH
TeKyIlero KOHTPOJIA yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3agaHuA (oLeHOYHOe cpeAcTBO - MccaepoBare/nbckoe 3ajaHue) /Jjisi OLeHKH
copmupoBanHocTu KomnereHuuu ITK-6:

1. Teno macco¥ m no/BereHO Ha TOHKOW HeBecomoii crivije AyHoM 1. Touka rnogBeca coBepiiaeT
BepPTHUKa/IbHble TAPMOHHUYECKHe KomebOaH!s C YaCTOTOM ® 1 aMIuiuTyoi A. TToctpouts (ha3oByro
TPaeKTOPHIO0 JAHHOTO MasiTHUKA. [Toka3aTk, UTO B HEKOTOPOM AMaria3oHe apaMeTpOB BePXHSIS TOUKa
paBHOBeCHSI MasiTHUKA CTaHOBUTCST YCTOWUMBOMN. VcciieoBaTh BiIMsiHUE TPeHUS (CyXOro U BSI3KOT0) Ha
JBIDKeHMe MasiTHUKA.

2. Ha crep:keHb, BpaIllarOIIUNACS C TIOCTOSTHHOMN YTJIOBOM CKOPOCTBIO M, HAZIeTO KOJIbII0, K KOTOPOMY
’KeCTKO TpPUKperyieHa TOHKasi HeBecomasi criviia. Ha HikKHeM KOHL{e CITULIBI 3aKperyieHo Tel0 MacCoi
m. Mex/y KO/IbLIOM U CTePKHEM UMeeTCsl CyXoe TpeHHe, K03((ULMeHT KOTOPOro 3aBUCHUT OT
CKOPOCTH (CyL[eCTBYeT TpeHHe MOKOsI O0sibIliee TPeHHs CKOJTbKeHHsT). II0CTpOUTh ceMeiCTBO (ha30BbIX
TIOPTPETOB 3TOI CUCTEMBI U ITPO/IEMOHCTPUPYITe CylljeCTBOBaHMe IpeZielbHbIX [JUK/IOB.

3. IlnactvHa KpeMmHus TonmyHOW L u guamerpom D>>LogHOpoAHO jerrpoBaHa pocdopom ¢
KOHIIeHTparuel Ng. Ha nuiieByto 1 00paTHYIO CTOPOHBI IJIACTHHBLI HAaHECEHA MeTa/UTMUecKas IJIeHKa.
O6patHast CTOPOHA TJIACTUHBI 3a3eMJIeHa, a Ha JIMIEBYIO CTOPOHY To/iaH ToteHuan V. MccnenoBarth
pacrpejiesieHUe MOTeHL[Mala B JaHHOW MJIaCTMHE MPU pa3/MUHbIX 3HaueHusx L, V u Ng.

5.1.2 TunoBble 3ajaHusA (OLeHOYHOe cpeAcTBO - VccieaoBarenbCKoe 3a/ilaHue) /ISl OL€HKHU
copmupoBanHocTH KomnereHnnuu OITK OC-9:

1. Haiity (UMC/IEHHO) CTIEKTP 3HAaUeHWH HEePTUU U CTal[OHAPHbIE BOTHOBbIE (DYHKI[UM FapMOHUUECKOTO
OCLIUJISITOPA.

2. I/ICCJ'IE,E[OBEITL 3BOJIFOIJMIO BO/THOBOI'O I1dKeTd B HOTEHL[I/IEUH:HOI‘/JI siMé TapMOHHWYEeCKOI'0 OCLHU/I/IATOPA.

3. Humusppudeckuii cocyy Beicotod L u paguycoM R 3aro/iHeH )XUJKOCThEO C TeIJIONPOBOAHOCTEIO K1.
TomumHa creHok cocyza d << R, terionpoBogHOCTh cTeHOK k2. B BepxHeil TOpLieBOi CTeHKe cocya
CMOHTHPOBaH HarpeBaresb, PacIo/I0’KeHHbIM Ha 0CU LMAWHZpa. Pagnyc HarpeBatend rh < R, BeicoTa
HarpeBareisi - h, MoufHOCTE HarpeBatesisi Ph. TemniepaTypa BHelHel cpefsl — T. Ha BHelliHeli TpaHuLe
cocyJa MOTOK TeTia NPOIOpPLIOHAa/IeH pa3HOCTH TeMIlepaTyp IpaHULIbl U BHellHel cpefibl. IIpoBecTH
MO/ie/IMpOBaHUe MpoLecca HarpeBaHus JXUAKOCTU B COCY e TI0C/Ie BK/IFOUeHUsl HarpeBareJis.

KPI/ITEPI/II/I OléHUBdHUA (OI.IEHO'-IHOQ CpeacTBo - I/ICCJIE,IIOBEITEJ'IBCKOE 3a/1aHue)



OueHka Kputepun ouieHuBaHus

BrinonHeHO HccienoBaTe/IbCkoe 3ajaHre: HalliCdaHa IIporpaMmad, I103BOJIAROIIAas IIPOBOJUTD
3a4TeHO0 HCC/IeJ0oBaHKe 0003HaueHHOH B 3alaHHU1 q)HBHHECKOﬁ CHUCTEeMBEI, IIpOBeAEHO HUCC/IeJ0BaHUe,
HariMCaH OTYeT.

He BbINO/THEHO HncaieaoBaTe/IbCKoe 3aidHre: He HalliCaHa IIporpaMMa, 10o3B0JIAr0asd ITPOBOAUTL

He . o
rccieloBaHre 0003HaUeHHOM B 3alaHuM (hU3UYeCKOUM CHCTEMBI U/ He TIPOBe/IEHO UCC/Ie/JOBaHHe

3a4TeHO
WJ/IKM He HallMCaH OTYeT.

5.1.3 TumnoBble 3ajaHusi (oueHOuHOe cpeacTBO - Tecr) ANA oUHeHKH C(HOPMHPOBAHHOCTHU
Komnerennuu ITK-6:

1. PacuetHbiM 371eMeHTOM B MeToze FDTD saBnsieTcs

A) anemMeHT uHelHOTO Oa3uca

b) «cBeTsasics» Touka

B) stueiika Mu

I') makpouacTuiia.

2. Hanbomee TOYHBIM METOZOM peasn3alii MeTo/ja MaKpOYaCTHL] SIBJISIETCSI METO/,
A) yacTuiia-yactuia

b) vacTuiia-cetka

B) vactuna-vactuiia-yacTuria-ceTka

I') yactua-ceTka-uacTuiia

3. MeTo/, 3KBUIOTEHLIMANIbHBIX JIMHUH, IPUMEeHeHHbIN K TPeXMepHOMY rpayKy BbIUMC/IEHHOTO pacIipe/iesie s
HEKOTOPOW (pU3NUeCKOl BeTUUNHBI MOXKET

A) UCKa3uTh pe3y/ibTaThl pacyeToB

b) MOBBICKUTb 5prOHOMHUUHOCTH rpadurka

B) criaauth ciiyualitbie BEIOPOCHI

I') BBIZIETUT JIOKa/TbHBIE CBOKMCTBA rpadiKa Ha oHe 00X TeH/IeHIUH
IT) MOHM3UTDb OBICTPO/EHCTBHE

E) oripefienuThb r/100ambHBIN SKCTPEMYM.



5.1.4 TunoBble 3ajaHus (oueHoO4yHOoe cpeAcTBO - Tect) ANAA oHeHKM C(OPMHPOBAHHOCTH
komnereniuu OITK OC-9:

1. EAHCTBeHHBIM YMC/IeHHBIN MeTOo/I, TIO3BOJISTFOIIUMN pelllaTh HellHelHble AudQepeHIaTbHbIe YpaBHEHUS C
TPaHUYHBIMM YC/IOBUSAMM 0e3 MpoBeIeHUs MTPOoLieyPhl IMHeapU3al[i U MOCTPOEHHs UTEPALIMOHHOTO TIPOoLiecca
Ha3bIBaeTCs

A) MeToz IepeMeHHbBIX HaTpaBIeHUH

b) MeToz 06paTHOTrO TIPOEIMPOBAHUS

B) MeTop rporoHKu

I') MeTo/ MpUCTpPeNKH.

2. MeTop, TIO3BOJISIFOIIMI pellaTh JIMHelHbIe JuddepeHLManbHble ypaBHeHUs, (PUTypPUPYIOIIUNA TOHATUSIMHU
TIPSIMOM X071 M 00paTHBIN X0/] Ha3bIBAETCS

A) MeTop TIepeMeHHBIX HallpaBIeHUH
B) meTof 06paTHOTO MPOELpOBaHUs
B) MeTog poroHKu

I') MeTog, IpUCTpeNKU.

SIBHast cCxemMa UMCJIEHHOTO PellleHrs YPaBHeHUH B UaCTHBIX TTPOM3BO/HBIX (HOPMUDPYETCSI Ha OCHOBE
WCIOJTb30BaHUsI METO/Ia ... UNCJIEHHOTO0 MHTErPUPOBaHUS

A) IpIMOYTO/TbHUKOB
b) Tpaneruit

B) CumrcoHa

I') T'aycca.

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OreHka Kputepuu orieHuBaHUs
3a4TEeHO ITpaBubHO peliieHo 6osee 80% TecTa.
He 3aUTeHO [TpaBunbHO perieHo MeHee 80% TecTa.

5.2. OnucaHue MIKaJl OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMe)XXYTOUHOMN
arrecTanuu



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
3aYTeHo IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHEe He HIDKe «IPEeBOCXOJHO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJiIeHHUsl 10 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbILe




MpelyCMOTPEHHOT'0 TIPOrpaMMoi

OT/INYHO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLUH), Ha ¢oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIIIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIOo»

XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

B/IETBOPUTEIb KOMIleTeHLUM (YacTh KOMIleTeHLui), H MHpOBaHHe KOTOPbIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHe KOTO arpaB/jieHa
HO JUCLIIUTAHA, C)OPMHPOBAHLI HAa YPOBHE He HIDKE «Y/[OBIIeTBOPHTEBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI CHOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTETEHO»

HeyjoB/eTBopuTe | XOTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIbHO

He 3a4YTeHO

TJI0X0 XoTs1 6bI 0/JHA KOMITETeHLUs1 COPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsI WM HWHbIe MaTepHa/bl, He00XoAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEPHEeB HX
OLIeHUBAHMS:

5.3.1 TunoBble 3afaHus (OIeHOUHOE CPeJCTBO - JIMCKyccusi) A/is OLeHKH C(hopMHPOBaHHOCTH
kKomnereHuu [1K-6

1. OcobenHocTH KOMITbIHOTEPHBIX BBIUHC/IEHUN. HPEACTaBJIeHI/Ie Urcesl B KOMITIbIOTEpe. TOoUYHOCTh BEIUMCIEHUH.

Br16op eguHuMI n3MepeHust (GU3MUECKHX BeJTMUHH TPU MOZeTMpoBaHuU. [Iprmepsl BbIOOpa eJHIL] U3MepeHHs..

2. Vicnonk3oBaHue rpahMuecKux BO3MOXKHOCTEM KOMITbIOTEPA /IJIs1 TIPeZICTaB/IeHNs] Pe3y/IbTaTOB U3MEePEHHSI.
ITpuBeauTe MPUMEPHI TAKOTO TIPE/ICTaB/IEHNS U O0OBSICHUTE, KAKUM 00pa3oM 3TO CKa3bIBaeTCs Ha
WCCef0BaTeIbCKOM TpolLiecce.

3. CripoeKTupyiiTe CTPYKTYPY K/1aCcCOB U TOBejeHUs1 00BbEeKTOB /1715 pellieHs 3a/jaul pacrpoCTpaHeHust
3/IEKTPOMAarHUTHBIX BOJH MeTozioM FDTD B 06s1acTy, coziepsKaiijei O0/bIoe YHUC/I0 PaCCeUBarOIIUX CTPYKTYP
CJI0’KHOM KOH(UTypaLyu.

5.3.2 TunoBble 3ajjaHusA (OI[eHOYHOEe CPeACTBO - JIMCKyccHsl) /I OLleHKH C(hOpMHUPOBAHHOCTH
xkomnetrenuu OITK OC-9

1. Metopp! petenust Ha OBM ypaBHeHuii napabonyueckoro tumna. Obimas xapakrepuctuka. I1pescraBierye
yCJIOBWI Ha rpaHulie o6macTv MoJenupoBanusi. [IpyumMepsl cucrem.

2. TToBbIllIEHHE CKOPOCTH CXOJUMOCTH Pe/IaKCallMOHHBIX METO/IOB PEIlIeHHsI YPaBHEHHH 110151, Y CKOPEHHe 110
YeObIiIeRy.

3. AJIFOpI/ITMbI MMOCTpOEeHNA W30/IMHUM B ABYMepHOﬁ 3aJaye TeriormpoBOAHOCTH.

KpuTepuu oneHuBaHus (0LleHOUHOE CPeJCTBO - JIuCKyccusi)



OueHka Kpurtepuu oLieHUBaHUs

[laH pa3BepHYTHIM U NTPaBWIBHBIM OTBET Ha MOCTaB/JIeHHbIA BOIPOC. JlaHEI
TPeBOCX0JHO KOppeKTHbIe Pa3BepHYThHIE OTBETHI Ha [JOTIO/IHUTE/IbHBIE BOMPOCHI, BO3HUKAIOLL[He
npu AvcKyccuu. [IpeBocxoHOe BlajieHre MaTepyasloM.

[aH pa3BepHYTHIM U MPaBUILHBIM OTBET Ha MOCTaBJeHHBIN Boripoc. laHbl
OTJINYHO KOppeKTHbIe OTBeThI Ha I0TIOTHUTE/TbHbIE BOTIPOCHI, BO3HUKAIOIIHe TTPU
JIICKYCCHH.

IlaH mpaBU/ILHBIN OTBET Ha MOCTaB/IeHHBIN BOMPOC. [TaHbI OTBETHI Ha
OUeHb XOPOIIIO0 JIOTIOJTHUTE/TbHBIE BOMTPOCHI, BO3HHUKAIOIIUE TIPY TUCKYCCUH. F.CTh He3HAUMTe/ThHBIE
3aMeuaHusi K OTBeTaM Ha BOIPOCHI.

[laH npaBU/IbHBIN OTBET Ha MOCTaB/IeHHbIN Borpoc. [laHbl OTBETHI Ha
XOpOLLO JIOTIOTHUTE/TbHbIE BOMPOCHI, BO3HUKAIOIIMeE MPY AUCKyCcCcUU. ECTh 3aMeuaHus K
OTBeTaM Ha BOIPOCHI.

[laH npaBU/IbHLIN OTBET Ha MOCTaBJ/IeHHbIN Bonpoc. He JaHbl OTBETHI Ha

YA0BJIETBOPUTENBHO
JIOTI0JIHUTe/IbHbIe BOIIPOCHI, BO3HUKAOLLME IIPY IUCKYCCUMU.
[laH He NIpaBU/IbHBIN OTBET Ha MOCTaB/IeHHbIM Borpoc. He faHbI OTBETHI HA
HEeYI0B/IeTBOPUTE/ILHO
JIOTIOJTHUTETbHBIE BOTIPOCHI, BO3HUKAOLI[HE TIPY IUCKYCCHH.
710X0 He faHbl 0TBeTHI Ha BOMPOCHL.

[TpuMepHbIii TiepeyeHb TeM OLIEHOUHOT0 cpeZicTBa — KypCcoBo# MpoeKT:

1. MogenupoBaHue U3MEeHeHUs: CUCTEM BO BPeMeHHU.

2. KpaeBble 3afiaunt Ha COOCTBEHHbIE 3HAUEHMSI.

3. MogenpoBaHye CUCTeM, OMIUChIBAEMBIX OZJHOMEPHBIM TlapaboimueckuM ArddepeHIaTbHbIM
ypaBHEHUEM.

4. YucieHHOe pellieHUe HeCcTalMOHapHOro ypaBHeHus 1lIpeavHrepa.

5. MogenvpoBaHue pacnpoCTpaHeHUs Tervia B 2-yX U 3-eX U3MepeHHusX.

6. MopenvpoBaHye CUCTeM, OIMCbIBaeMbIX [iByMepHbIM ypaBHeHueM IlyaccoHa.

7. MeTo/; KOHEeUHBIX 3/1eMeHTOB B (hopMyiipoBKe ["anépkuHa.

8. Metozg FDTD uncsieHHOro pelieHusi ypaBHeHU MakcBeJiia.

9. MogenvpoBaHue CUCTEM METOZ0M YaCTUL].

Kpurepuu oueHnBaHus (onjeHOUYHoOe cpe/icTBO - KypcoBoii mpoeKT)

OneHka Kpurepuu orjeHrBaHUs

TPEBOCX0JHO Hammmcano npuioxkeHue ¢ rpaduyueckuM UHTepdericoM, TI03BOJISIOIIee TTPOBOIUTh
Tpebyemoe UcciefloBaHNe yTeM KOMITLIOTEDHOTO MO/ielTMpoBaHust. I1poBeieHO

HcueprbIBarolllee UccaeloBaHre. Pe3ynbTaThl UCC/IeJOBaHUS TIPUBEEHBI B OTUETe




OrjeHKa

Kpurepuru orjeHUBaHUS

1 11opo6HO onvcaHbl. [TosyueHHbIe pe3ynbTaThl COOTBETCTBYIOT TEOPHH.

OT/IMYHO

HanmcaHo npunoxkeHue c rpadyryeckuM HHTepdelicoM, T03BOJIsItOIee TPOBOIUTh
TpebyeMoe ncciiejoBaHre IyTeM KOMIIbIOTEPHOTO Mo/ie/TMpoBaHus. [IpoBesieHO
WccnefoBaHye. Pe3ysibTaThl UCCae[0BaHNS NPUBe/ieHbl B oTueTe. [1oyueHHbIe
pe3y/bTaThl COOTBETCTBYIOT TEOPUMU.

OYeHb XOPOLI0

Hanvicano npusioxenye c rpaguueckuM uHTepdeiicom, Mo3BosIsIoLIee IPOBOAUTh
TpebyeMoe HcciiejoBaHye IyTeM KOMIIbIOTEPHOTO Mo/ie/iMpoBaHus. I1poBesieHO
vcciefioBadye. Pe3ysibTaThl McciiejoBaHus NIpUBeeHbl B oTyeTe. [TosyyeHHbIe
pe3y/bTaThl COOTBETCTBYIOT TeOpuH. OTUeT COAep>KUT He3HaUNTe TbHbIe OLIHMOKU.

XOPOILIO

Hammicano npuioxkeHue ¢ rpadyryeckuM nHTepdericoM, To3BoJIsTtOIIee TTPOBOIUTh
TpebyeMoe HcCiefloBaHKe IyTeM KOMIIBIOTEPHOTO MOZieTpoBaHus. [IpoBesieHO
uccrefoBaHye. Pe3ysibTaThl UCC/e[0BaHUs IPUBeZieHbI B oTueTe. [1oyueHHbIe
pe3y/IbTaThl COOTBETCTBYIOT TeOpPHH. OTUeT COZIeP>KUT OLITUOKH.

YAOBJIETBOPDUTE/IBHO

Harvicano npusioxkeHye ¢ rpaguueckuM UHTEpdeiicom, T03BOIsIOLIee TIPOBOAUTh
Tpebyemoe UCc/ieloBaHNE MyTeM KOMITLIOTEPHOTO MO/IeTMpPOBaHus. I1poBezieHO
vccneioBanye. Pe3ynbTaThl Mcciie[oBaHus MpyBeJieHbl B oTdete. [IpunoxeHue,
METOZIMKA UCC/Ie/JOBAaHUS UK OTUET COZIEPKAT OLITHOKH.

HEeY/I0B/IeTBOPUTE/ILHO

Hammmcano npuioxkeHue ¢ rpaduyueckuM UHTepdericoM, TT03B0JISIOIIee TTPOBOIUTh
TpebyemMoe UcciefloBaHNe TyTeM KOMITLIOTEPHOTO MO/ieTupoBaHust. He TipoBeieHO
WCClefj0BaHue.

I1JI0OXO

He HammcaHo npusiokeHue ¢ rpaduueckuM UHTepdelicoM, Mo3BoJIsoIee
MPOBOJUTEL TpebyeMoe UCC/ieJoBaHUe MyTeM KOMITBIOTEPHOTO MO/le/TupoBanusi. He
MIPOBe/IeHO UCC/IeJOBaHMe.

6. YueOHO-MeTOMUECKOE M HH(OPMaLMOHHOE 00ecrnieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Moposos Osner Anekcanaposud. MozenvpoBaHre Gpu3ndecKrx MPOLIECCOB U CUCTEM : yuel.-MeTo[.
nocobue s ctygeaToB HHI'Y, obyuaromuyxcst o HamnpaBieHusM noArotoBky 011200 "dusuka",

210100 "OnexkTpoHuKa 1 HaHO3/IeKTpoHuKa'", 230400 "NHdopmaliioHHbIe CUCTEMbI U TexHoJioruu'". Y.
1/ 0. A. Mopo3os, FO. A. Cemun ; Hwkerop. roc. yH-T um. H. U. JlobaueBckoro. - HwkHuii HoBropops :

N3p-Bo Hukerop. roc. yH-Ta, 2013. - 51 c., 30 3K3.

[JomnonHuTenbHas 1uTeparypa:

1. ®enopenko Paguii [letpoBuu. BeeieHre B BbIUMCINUTENBbHYIO (PU3UKY / TIOZ pef. U ¢ fom. A. .
JlobaHoBa. - 2-e, ucnp. u oM. u3f. - Jonaronpyzassii : aTennext, 2008. - 504 c. - (Pu3TexoBCKUit




yue6HuK). - ISBN 978-5-91559-011-2 : 1145.43., 2 3K3.

2. 'ynp Xapeu. KommnbiotepHoe MozienpoBanue B pusuke : [B 2 u.]. Y. 1/ nep. c anra. A. H. [TonrogoBa,
B. A. ITanueHnko. - M. : Mup , 1990. - 349 c. : un. - ISBN 5-03-001593-0 : 2.20., 2 3k3.

3. I'yng Xapeu. KommbioTepHoe MoiesiipoBaHue B ¢u3uke : [B 2 u.]. U. 2 / mep. c anrn. A. H. ITontozoBa,
B. A. TITanueHko. - M. : Mup , 1990. - 399 c. : un. - ISBN 5-03-001594-9 : 2.50., 2 3k3.

4. TTorrep . BeiunciutesbHble MeTOAbI B (hu3uKe / 1iep. ¢ aHr/1. I'. B. [TepeBep3eBa ; nog pea. FO. H.
HuectpoBckoro. - M. : Mup, 1975. - 392 c. - 1.40., 3 3k3.

5. Camapckuit Anekcadgp AHzpeeBuu. MaTemMaTrHueckoe MojiesiipoBaHue : Mizen. Metozibl. [Ipumepsl. -
2-e u3f., uctp. - M. : @usmataur, 2001. - 320 c.XII + 276 c. : un., 5 Tabs., 123 un. - (Beim. 3). - ISBN 5-
9221-0120-X : 118.56., 1 3K3.

6. @neruep Knaus. UucieHHble MeTO/bI HA OCHOBe MeToga 'anépkuHa / nep. ¢ anri. JI. B.

Cokonockow ; mog pex. B. I1. IlIuanosckoro. - M. : Mup, 1988. - 352 c. : un. - 1.80., 2 3k3.

7. Camapckuii A. A. UncieHHbIe MeTO/[bI MaTeMaTHUeCKor Gpu3nKu : yueb. mocobue. - 2-e u3f. - M. :
Hayunbrit mup, 2003. - 316 c. - Bubmorp.: c. 311 - 312. - [Ipeam. ykas.: c. 313 - 315. - ISBN 5-89176-
196-3 : 45.00., 1 3ks.

8. Mapuyk I'ypwuii iBaHOBUY. MeTo bl BBIUMC/TUTETBHOM MaTeMaTHKH : yuel. mocobwue. - 3-e u3f, ;
niepepad. u gom. - M. : Hayka, 1989. - 608 c. - 21.00., 3 3k3.

9. Ha Llynr-MeH. Belunc/imTe/bHbIe METO/bI pellieHus MPUK/IaAHbIX TPAHAUHBIX 3ajau / Tep. € aHriL. B.
E. KonppaiiioBa u ap. ; mof pes. Y. 1. CodpoHoBa. - M. : Mup, 1982. - 294 c. : un. - 1.30., 2 3K3.

ITporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C CO/IePKaHUeM IUCIUITAHBI):

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHHe JUCHUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yueHHsI, KOMITBIOTePaMHU.

[TomerrieHust 711 CAMOCTOSITENTBHON pabOThl 0OYYAIOIIUXCS OCHAIleHbI KOMITbIOTEPHON TEXHUKOHN C
BO3MOJKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBuM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieriasbHOCTH 09.03.02 - MHdOpMalMOHHbIe CUCTeMbI U TeXHOJIOTHHU.

Astop(bl): ['punb Uibs BraguMupoBuy.
3aBepyromuii Kadenpoii: Mopo3oB Oner AjleKCaHpOBUY, JOKTOP (PU3UKO-MaTeMaTUueCKUX HayK.

ITporpamma o/j06peHa Ha 3acefiaHuu MeTouueckoi komuccur ot 09.01.2024, npotokomn Ne 6/H.
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