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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpI/IKJ'IaI[HaH QJICKTPOJAMHAMUKaA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: C.E. bankoB, I-p TeXH. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl aiekrponrku 12.02.2024



AHHOTANMA
Kypc mnocpsiieH H3y4eHHIO COBPEMEHHBIX METOAOB 3JICKTPOJMHAMUYECKOTO MOACIUPOBAHUS CIIOKHBIX

CTPYKTYD
Kypc BKItodaeT cieayromue pasaens:

1. O6miast XapakTepuCTUKA MPAaHUYHBIX 3a]a4 MPUKIATHON eKTpoAnHAMUKU. VIHTerpaibHble COOTHOLICHUS
IEKTPOINHAMUKH.

2. Cpensl B NPUKIAAHON OIEKTPOIMHAMHKE, MaTepUANbHBIE IapaMeTphbl, MAarHUTO-IU3JICKTPHUKH,
IIPOBOJHUKH, TUPOTPOIIHBIE CPEABI.

. TToBepXHOCTH B MPHUKJIAJHON TEKTPOIUHAMHUKE, TPAHUYHBIC YCIIOBHSI.

. CuUMMeTpus B IEKTPOJMHAMHKE, BHIbl CAMMETPHH, IIPHHITUIT 3€PKATHHOTO H300paKeHHS.
. DIIEKTpOJMHAMHKA IEPUOANIECKUX CTPYKTYP, Teopema Diioke.

. ICTOYHUKY 3JIEKTPOMArHUTHOTO TI0JIs, BOTHOBBIC M COCPEIOTOUCHHBIC TOPTHI

. U3ityueHne 31eKTpOMarHUTHBIX BOJIH M AHTEHHBI, TapaMeTPbl aHTCHH.

. 3agaun Ha COOCTBEHHBIC BOJIHBI M COOCTBEHHBIE KOJIEOaHMS.

O 00 39 &N Li A W

. MeToppl penieHrst TpaHUYHBIX 32189 DJIEKTPOINHAMHKH.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- HU3YUCHHC TCOPCTUYCCKUX OCHOB IIPHUMCHCHUSA COBPEMCHHBLIX CHUCTEM OJJICKTPOAMHAMHNYCCKOTO
MOACIIUPOBAHUA.

33]13‘11/[ JAUCHUIIINHBI
¢ U3YyUCHUC 0a30BEIX CBOMCTB QJICKTPOMAruuTHOTO IMOJIA U TPAHWYHBIX 3a1a4 3JICKTPOAUHAMUWKHU
¢ U3YyUCHUC 00BEKTOB HpHKJIaILHOﬁ QJICKTPOAMHAMUKU: CPC, TPAHUIHBIX YCJIOBI/Iﬁ, HCTOYHHUKOB I10JIA;

* U3y4YCHHUE IPaHUYHBIX 3a[a4 AJIsl CTPYKTYP C OCOOBIMH CBOWCTBAMH: CHMMETpPUEH, IEPUOAHUYHOCTHIO,
U3JTy4eHHEM Ha OECKOHEYHOCTb, OCTPBIMU KPOMKaMH U T.11.;

* U3y4YCHUE YHHMBEPCAJbHBIX M OOBEKTHO-OPMEHTHUPOBAHHBIX METOIOB pEIIEHHsS TI'PaHWYHBIX 3a/1ady
IEKTPOINHAMUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOWCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KaXIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyEeMOI
JEATENBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
uH(pOpMaNNIO 00 aKTyalbHBIX Pe3yibTaTaX MCCIIEIOBAHUHN B
paMKax TemaTHueckoi o0macTh cBoed npodeccruoHaTbHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh |MOJEIIN




HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
UX MOJCIUPOBAHUS, YHHUBEPCAJIbHBIC METOJBI
YMETh:
MOJIEIIUPYEMOMY OOBEKTY.
BJIQJICT!

- YPaBHCHUA MaKCBeJ'IJ'Ia, HUHTCTPaJIbHBIC COOTHOMICHUSA JJICKTPOJAUHAMUKHA, BUABI T'PAHUYHBIX YCJ'IOBI/Iﬁ
U CIIOCOOBI HX MNPUMCHCHH, BHUABI HCTOYHUKOB OIJICKTPOMAIHUTHOIO IO M HX CBOﬁCTBa, BUIBI
CUMMCTPHUYHBIX 00BEKTOB M CHOCOOBI MX MOACIIUPOBAHUA, BUABI ICPUOAUUCCKUX CTPYKTYP U MCTOABI

pemieHusA TIpaHUYHbIX 3ada4 W HUX OCHOBHBIC

XapaKTCPUCTUKH, HpO6J'IeMHO—OpI/IeHTI/IpOBaHHBIe METOAbI, X HA3HAYCHHUEC U OCOOCHHOCTH.

- OCTPOUTH MOJACIIb PCAJIbHOIO 061>e1<Ta, BBI6paTb HUCTOYHUK IJICKTPOMAIrHUTHOI'O I10JIA, YCTAHOBUTDH
T'paHU4YHBIC YCJIOBHA Ha INMOBCPXHOCTIX, BBI6paTB MCTOA PCIICHUA FpaHI/I‘IHOfI 3a1a4u, a):[eKBaTHBIﬁ

- IpUHIUIIAaMU TTOCTPOCHHUSA DJICKTPOAUHAMUYICCKUX MOJIeNIell 1 MeToJaMu peuICHus rpaHU4YHbIX 3a4a4

QJICKTPOANHAMUKMU.

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

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

Tema (pa3nen) TUCIUTUTMHBI

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

CamocT.

Jlexuu
pabora

Cemunapsl | Jlabopat. paboThr

Oobume BOIPOCHI MPUKIAAHOMN
anekrpoauHaMukd. Cuctema ypaBHEHU
MakcBemia. Bunmel TpaHWYHBIX 3aad.
WurerpanbHbie COOTHOLICHHS
ANEKTPOANHAMUKI

10

OOBEKTHI MIPUKIIaTHON
AIIEKTPONHAMUKH: cpeapl W HX
rapameTphl, TpaHUYHBIC YCIIOBUSA,
HMCTOYHHUKH IO

10

CTpyKTYypBI ¢ 0COOBIMHU CBOMCTBAMHU

10

Nsnyuenve u anteHHbl. @ynkuus [puna
cBoOOAHOrO mnpoctpancTBa. llepBuuHbIe
U BTOPUYHBIE IIApaMeTpbl  AHTEHH.
[Tormomaromue MTOBEPXHOCTH.
MopnenupoBaHue aHTEHH pa3HbIX BUJIOB.

10

BonHoBopel M MHHMM  nepenadd,
COOCTBEHHBIEC BOJIHBI U BOJHOBBIE TIOPTHL.
CBY MHOTOIOMIOCHUKH M WX MaTPHIIBI
paccesHusl. Marpunst paccesHus
CUMMETPHUUHBIX, YHUTapHbIX U
B3aUMHBIX MHOTOITOJIFOCHHKOB.

10

6

MeTtoasl pemieHus TpPaHUYHBIX 33134
ANEKTPOTMHAMUKH

10

Htoro

JacoB

30 60

[ToaroroBka k sK3aMeHy

0 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. OGmue BompOCH NPHUKIAAHON s3nekTpoauHamukn. Cucrema ypaBHeHHMH MaxkcBemna. Bugs
IpaHUYHBIX 33/1a4. IHTerpanbHble COOTHOICHUS 3JIEKTPOIUHAMUKH

Cucrema ypaBHeHHi MakcBemna. Bunbl rpannynsix 3amad. CrneacTBus U3 ypaBHeHHH MakcBena:
Teopema YMoBa-llolHTHHTa, TeopemMa B3aMMHOCTH, TEOpEMa €AMHCTBEHHOCTH PEIIEHHS, TEOpeMa
9KBUBAJIEHTHOCTH, BOJJHOBOE ypaBHeHUE [ ebMrosblia, III0CKHUE BOJIHBIL.

2. OOBeKTbl NPUKIATHON SJIEKTPOAMHAMUKHU: CPEAbl M HMX IapaMeTpbl, I'PaHUYHBIE YCIOBHS,
HUCTOYHUKH TOJIA

Cpenpl. TeH30pbl MAarHUTHOM W JUAIEKTPUYECKON MpoHUIaeMocTH. OIHOPOAHbBIE, HU30TPOITHBIC
cpenpl. YactoTHast amcriepcus, monenb JleGas. AHM3OTpOINHBIE cpenbl. [ HMpOTPOIHBIE CPEbI.
[IpoBogHMKY, C HACANBHON M HEMAECAIBHON IPOBOAUMOCTSIMH, CKHH-CION. VICKyCCTBEHHBIE Cpefibl U
MeTaMaTepuasbl.

I'pannunble ycnoBus. MpeanbHble I'paHWYHBIE YCIOBHS - JJEKTPUYECKass M MarHUTHas CTEHKU.
NmnenancHble TpaHUYHBIE YCIIOBUS Pa3HbIX BUIOB: OJHOCTOPOHHUE, IBYXCTOPOHHUE, HEJIOKAJIbHBIC,
AHU30TPOITHBIE.

HcTouHuky moJsi: CTOPOHHHME TOKM, NEpBUYHOE Moje. BoiHOBOABI M NUHHM mepenadu. 3anadu
typma-JInyBuiuist Ha cOOCTBEHHBIE BOJHBI. BonHOBEIE MOpThl. JIMHUW Tiepeaavn U reHepaTopsl ¢
BHYTPEHHHM COIIPOTHBIIEHHEM, cocpenorodeHHble HopThl. [lonstue CBY MHOronoirocHWKa M €ro
MaTpulia paccesiHus.

3. CTpyKTYpBI ¢ 0COOBIMU CBOWCTBAMH

CummMerpuuHble CTPYKTYypbl. CTPYKTYypBl C IUIOCKOCTSIMH CHUMMETPHH, 3€pKallbHOE OTOOpakeHHE.
MeTton cuMMeTpuH, MapLUualbHbIE CTPYKTYPHI.

[lepuonuueckue crpykrypsl. Kimaccupukanusi nepuoandecKux CTPyKTyp, OMHOMEpPHBIE, BYMEpPHBIC
U TpeXMEpHble IepUoauYecKue CTpYKTypbl. Teopema @noke A ONHOMEPHBIX CTPYKTYD,
onHoMepHbIe rapMoHuKn dnoke. Teopema Pnoke A IBYMEPHBIX CTPYKTYpP, ABYMEPHBIE TAPMOHUKHU
®rnoke. Teopema Prnoke A1 TPEXMEPHBIX CTPYKTYP, NEPUOAUYECKUE CPEIBI.

CTpyKTYpBl C OCTPBIMH KpOMKaMH. YCIIOBUSI MelikcHepa W OCOOCHHOCTH TOJNSi BONHM3H OCTPBIX
KpoMOK. OcOOEHHOCTH 3IEKTPOJMHAMUYECKOTO MOJCIINPOBAHUS ITOJIOCKOBBIX HHTETPAIBHBIX CXEM.

4. V3nyuenue u antenHsl. Oynknus [puHa cBobomHOro mpocrpanctsa. IlepBuyHble W BTOPUYHBIC
napamMeTpsl anTeHH. [Tormomaromue nopepxHoctu. MoznennupoBaHyue aHTEHH pa3HbIX BUIOB.

Oynkuus [pruHa cB0OOJHOTO MPOCTpaHCTBa, NPUOIMKeHUE NanbHed 30HBL. [lone B manbHel 30He,
JarpaMMa HalpaBIeHHOCTH, [IOJAPU3ALIUOHHbIE XapaKTepUCTUKU. BTopuuHble apaMeTphl aHTEHH:
K03()(pUIIMEHT HAPaBIEHHOTO ACHCTBUS, KO3D(UIIUEHT yCUIICHHUS.

Antennble pemetku. [Ipubmmxenne OeckoHEUHOH IByMepHO# pemetku. KBaszumepmoamueckuit
pexuM, BOJHOBOL W KaHan Dioke, NEpUONUMYECKHE TIPAHUYHBIE YCIOBUS U IIOBEPXHOCTH
master/slave. Bo3OykzneHue OIWHOYHOTO 3JIEMEHTa PEIIeTKH, CBA3b C  IapaMeTpaMu
KBa3UIIEPUOAUYECKOTO PEXKUMA.

OCOOCHHOCTH  aHTEHH MallbIX DJJEeKTpUYEeCKuX  pa3mepoB. Kpurepmii  Xappurarrona-Uy.
CornacoBanue aHTEHHBI MAJIBIX pa3MepoB, Teopema PaHo, moHsTHE 00 aHTEHHE-(PUIBTpE.

5. BonHOBOIBI ¥ TUHYH TIepeadr, COOCTBEHHBIE BOIHBI M BOJHOBBIC TTopThl. CBY MHOTOMOMIOCHUKH
W WX Marpuupl paccesHus. Marpuibl paccesHHd CHMMETPUYHBIX, YHUTapHBIX M B3aWMHBIX
MHOTOIIOJIFOCHUKOB.



Marpuunoe omnucanne CBY mHoromomrocHukoB. OIHOBONHOBBIE U OOOOIECHHBIE MAaTPHIIBI
paccesHus. Marpuibl paccesHUsT CUMMETPUYHBIX, B3aHMHBIX, YHHTApHBIX MHOTOIOJIOCHHKOB.
Merton cummerpun npu aHanuze CBYU MHOTronontoCHUKOB, NaplyaabHble MHOIOIIOIIOCHUKH, YETHOE
U HEYETHOE BO3OYKICHHUS.

CocraBHble MHOTOmoOMOCHHKH, moHaTHe CBY cxembr, meTomsl anHanmmza CBUY cxem. Kackagmoe
COeJIMHEHNE YEThIPEXTIOIIOCHUKOB, BOJIHOBbIE MATPHIIBI IEPEAUH.

CBY mnepuomuueckue CTPYKTYphl, pa3pelieHHble W 3anpemieHHsie  30Hbl. CBY  (uibTpsl
Cranmaptaeie yactoTHbie xapaktepuctuk CBY ¢unbrpo. O6oOmenHbiii MeTon cuHtesa CBY
¢$unbTpa.

6. MCTO,I[BI pelICHUd 'paHUYHBIX 3aa4 SJICKTPOAUHAMUKHU

Merton uHTErpajbHBIX ypaBHEHUH. MHTerpaibHble ypaBHEHUS A WACAJIbHO MPOBOISILUX TE.
Jluckperusanys MOBEPXHOCTU. AnreOpam3aiys HHTETPaJbHBIX YPABHEHHMH, CHCTeMa JIMHEHHBIX
anreOpanyeckux ypaBHeHuil (CJIAY), OasucHble u TecroBble QyHKIuM, RWG  ¢yHKunu.
Cxomumocts CJIAY, xputepun cxogumoctu. Mertop ["anepkuna. @ynkius [puHa MI10CKO-CIOUCTON
CTPYKTYPBbI, UHTETPaJIbHbIC YPABHEHUS IJISl TAKUX CTPYKTYP.

Meton KOHEYHBIX DJIEMEHTOB B  4YacTOTHOW oOmactu. JIuckperusaiusi MPOCTPaHCTBA.
OnexkrpoauHaMuieckue QyHKIuoHaNbl. MaTepnonsuuonnsie 6azucHble pyHkunu. CJIAY no meroxy
KOHEYHBIX 3JIEMEHTOB.

AcuMmrtoTnyeckne MeTombl. MeTom TeoMeTpudecKod onTukd. Meroy (HU3MYecKOd ONTHKH.
leomerpuueckas u Qusmueckas teopuu gudpaknud. [MOpuAHBIH MeTon (U3NYECKON ONTUKH U
WHTETPaJbHBIX YPaBHEHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MYJITHMEIHA IPOEKTOPOM, MEJIOBOW WIIM MapKEPHOM TOCKOH.
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
Jluteparypa Bolaercs Ha 6a30BoOH Kadenpe:

1. Mapxkos I.T., Yamna A.®. Bo30ykaeHne 3JIeKTPOMarHUTHRIX BOJIH. M.: Pagno u cBsizb. 1983.
2. CazonoB JI.M. Antenns! u ycrpoicta CBU. M.: Beicur. mkoma. 1988.

JomnonHutenbsHas auTeparypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. banxoB C.E. TeopeTnueckrne OCHOBBI IPUMEHEHHS CUCTEM AJIEKTPOINHAMHYECKOTO
monenupoBanus. M.: Conon-IIpecc. 2024.

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

He HCIOJIB3YIOTCA

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

He npenycmorpeHnbl

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)



CTyneHT, W3ydYaroNmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

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

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJEIBHBIX TEM, BOMPOCOB, CIEAyeT OOpamiaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: C.E. bankos, 1-p TexH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL <(HpI/IKJ'IaI[Ha$I QJICKTPOAUHAMUKA» O6y‘laIOH_II/II\/’IC$I JOJDKCH:

3HAThb:

- YPaBHCHUA MaKCBeJ'IJ'Ia, HUHTCTIPaJIbHBIC COOTHOMICHUSA JJICKTPOJAUHAMUKHA, BUABI T'PAHUYHBIX YCJ'IOBI/Iﬁ
A CIIOCOOBI HX MNPUMCHCHH, BUABI HCTOYHUKOB OJJICKTPOMAIHUTHOIO IIOJSA M HX CBOﬁCTBa, BUIBI
CUMMCTPHUYHBIX 00BEKTOB M CHOCOOBI MX MOACIIUPOBAHUA, BUABI ICPUOAUYCCKUX CTPYKTYP U MCTOABI

HX MOACINPOBAHUS,

YHUBEPCAJIbHBIEC METObI

pemieHusA TIpaHUYHbIX 3ada4 W KX OCHOBHBIC

XapaKTCPUCTUKH, HpO6J'IeMHO—OpI/IeHTI/IpOBaHHBIe METOAbI, X HA3HAYCHHUEC U OCOOCHHOCTH.

yMeTh:

- NOCTPOUTH MOJACIIb PCAJIbHOIO 061>e1<Ta, BBI6paTb HUCTOYHUK IJICKTPOMAIrHUTHOI'O I10JIA, YCTAHOBUTDH
T'paHUYHBIC YCJIOBHA Ha INOBCPXHOCTIX, BBI6paTB MCTOA PCIICHUA FpaHI/I‘IHOfI 3a1a4u, a):[eKBaTHBIﬁ

MOJICIIUPYEMOMY OOBEKTY.
BJIaJIeTh:

- IpUHIUIIAMU TTOCTPOCHHUSA IJICKTPOAUHAMUYICCKUX MOJIeNIell 1 MeToJaMu peuIiCHus rpaHU4YHbIX 3a4a4

QJICKTPOANHAMUKU.

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

B nauane KaK0ro 3aHATUA MIPOBOAUTCA KpaTKI/Iﬁ OIMpoC MO TEMC NPCABbIAYIICTO 3aHATUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocs! k quddepeHnmpoBaHHOMY 3a4eTy:

1. VcnoBue B3aUMHOCTU CTPYKTYPBI.

Teopema B3aumHOCTM. Marpuna paccesHUs B3aUMHOIO

MHOTOITIOJIFOCHHKA. ManI/ILIa paccesaHuA B3aMMHOI'O YCTBIPCXITOJIOCHHUKA 0e3 IOTCPhb.




2. 3axkoH coxpaHeHus >Heprun. Teopema YmoBa-IloliHTuHTa. Marpuiia paccesiHusl MHOTOIIONIOCHUKA
0e3 noreps. Marpuiia paccessHusl B3aMMHOTO YETBIPEXIIONIOCHUKA 0€3 MOTepb.

3. IlocTpoeHue 3NIEKTPOAMHAMHYECKUX MOJENel IJsl aHaluu3a COOCTBEHHBIX BOJIH OZHOPOIHOTO H
MepUOIMIecKoro BomHOBO0B. [Iporpammustii 6ok Eigenmode, ero HazHaueHre U BO3MOKHOCTH.

4. Cummerpusi B 3JeKTpoJuHaMuKe. MozenupoBaHue CTPYKTYp C OJHOW M JByMs IUIOCKOCTSIMHU
CUMMETPHH ¢ IpuMeHeHrneM nosepxHocteit Symmetry E H. Ilpuniun 3epkanbHOro n300pakeHusl.

5. BoHOBOM M cOCPENOTOUYEHHBIN MOPTHL. 1IorpemHOCTH MpU MPUMEHEHHS COCPEJOTOUEHHBIX NTOPTOB
U IIPUYMHBI UX BOZHUKHOBEHUS.

6. CBY nepuoanyeckue CTPYKTYphl. 30HHAS CTPYKTypa MEPHOIMIECKOTO BOJTHOBO/A, 3allpPELICHHbBIE U
paspelieHHble 30Hbl. AHalIW3 COOCTBEHHBIX BOJIH NEPUOAMYECKHX BOJIHOBOAOB C HCIIOJIb30BAaHHEM
6noka Figenmode.

7. Monenb 6ecKoHEeUHON AByMEPHOM aHTEHHO! PELIETKH B KBa3HUIIEPHUOANYECKOM pexkuMe. BoaHoBoa u
kaHan ®noke. XapakTepucTrka COOCTBEHHBIX BOJH BostHOBO/a Diioke. [ToBepxHOocTH master/slave.

8. beckoHeuHas IByMepHas aHTEHHAs pelIeTKa B peXUME BO30YXKIEHHUS ONHOTO JJIEMEHTa, CBSI3b
MEXKIy IapaMeTpaMHl peIeTKH IMpH BO30YXKICHHHM OFHOTO 3JIE€MEHTa U B KBAa3UIEPHOANYECKOM
pexXuMe.

9. Msnydenue B cBoOOmHOE mpocTpaHcTBO. Dynkiws [puHa cBOOOJHOTO MPOCTpPAaHCTBA W TOJIE B
nanbHedl 30He. JlmarpamMma HamnpaBICHHOCTH M IOJSPU3ALMOHHBIE XAPAKTEPUCTHKH W3ITYUYCHHUS.
[IpumMeHeHe MOMIOLIAOIIKX [TIOBEPXHOCTEN Il peLeHHs 3aay U3JIyUeHHs].

10. Teopema »skBuBajeHTHOCTH. ba3oBble mNpuHLUMIB MeTona (uznyeckod onTuku. OCHOBHBIE
MOJOKeHNsT TUOpUIHOrO MeToga (U3MYecKod ONTHKM - UWHTETpalbHBIX ypaBHeHHH. Cxema
MOJEJINPOBAHUSI 3ePKATbHOIN aHTEHHBI C UCIIOIB30BAHUEM METOAA (PU3NIECCKOI ONTHKH.

11. IloBemeHue moyist B OKPECTHOCTH OCTPBIX METAUNIMYECKHX KpPOMOK, ycloBUs MelkcHepa.
[IpumeHeHne MeToa MaJIbIX BO3MYILEHUH [ pacyeTa [OTeph B MIOJOCKOBBIX CTPYKTYpax.

12. OgHOCTOPOHHUE U ABYXCTOPOHHHE MMIIEJAHCHBIE TPAaHUYHBIC YCIOBUS, CTPYKTYPBI, KOTOPbIE OHH
onuceiBatoT. IIpocTpaHcTBEeHHAs nucHepcuss UMIIEJaHCa M HEJOKAJIbHbIE HUMIIEAHCHBIE I'PaHUYHBIE
YCIIOBHSL.

13. OOmas cxema MeTOla WMHTErPalbHBIX ypaBHEHHWH. VIHTerpaipHble ypaBHEHHS A HACAIBHO
npoBosiero Tena. basucHele m TectoBhie (pyHkmuu. RWG ¢ynknun. Meron ['anepkuna u ero
0COOEHHOCTH.

14. OcobeHHOCTH pelIeHus BHEIIHUX 3a/1a4 3JIEKTPOANHAMUKN METOIaMH HHTETPAJIbHBIX YPaBHEHUH 1
KOHEYHBIX 3JIEMEHTOB, IOBEPXHOCTh U3IYYCHHS U UI€ATbHO COIIACOBAHHBIN CIOM.

15. [Jexommnosunusa cinoxknoro CBY ycrpoiicTBa Ha 31eMEHTapHBIE MHOTOIIONIOCHUKH. YCIOBUS
KOPPEKTHOH Jexomno3uiuu. OgHomMonoBasi U 00OOIIEHHAs] MAaTPHUILbl paccestHUs. AHAINU3 KacKaTHO
COEJMHEHHBIX YEThIPEXIIOJIIOCHUKOB.

16. CoOcTBeHHBIE BOJIHBI BOJIHOBOZOB M HMX cBOMcTBa. 3amauya lltypma-JlmyBumnsa. OOoOuieHHbIe
BOJIHBl B BOJIHOBOJAX M JIMHUAX nepenadu. OnpezneneHue Marpuibl paccessHus. CIABUI OTCUETHBIX
mockocrel (de-embeding).

17. TloBemenwe mons B JanbHed 30He. IlapameTphl, oONMCHIBaIONIME MOJSAPU3ALUOHHBIC
XapaKTEePUCTUKH OIS U3ITy4yeHus. Bupl monspusanuii, MoHATHE MOISPU3ALMOHHOTO Oa3uca.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTAaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

OueHka 3a ceMecTp BBICTaBISICTCA II0 pe3ylbTaTaM YCTHOTO Au((epeHIMPOBAaHHOTO 3avera,
MPOBOIMMOTO B KOHIIE cemecTpa. Ompoc CTyIeHTa He J0JDKEH MpeBbimars 40 MUHYT.



