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 mocpsiiieH H3y4Ye€HHIO COBPEMEHHBIX METOIOB 3JIEKTPOJUHAMHUYECKOIO MOJACIUPOBAHUSA CIOKHBIX

CTPYKTYD
Kypc BKItodaeT cieayromue pasaens:

1. O6mast xapakTepuCcTUKa TPAaHUYHBIX 3a7a4 MPHUKJIAJAHON IEKTPOAMHAMUKH. MIHTerpaibHble COOTHOILICHUS
IEKTPOINHAMUKH.

2. Cpensl B TPUKIAAHOM DIEKTPOIMHAMHKE, MAaTepHalIbHBIC IapaMeTpbl, MarHUTO-AUAICKTPHUKH,
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

- HU3YUYCHHUC TCOPETHYCCKHUX OCHOB IIPUMEHCHHUA COBPEMCHHBIX CHUCTEM OJJICKTPOAMHAMHYCCKOTO
MOACIIUPOBAHUA.

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

* U3y4YCHUE TPAaHUYHBIX 3a7a4 JJIsl CTPYKTYp € OCOOBIMU CBOWCTBAaMH: CHMMETPUEH, TEPUOAMYHOCTHIO,
U3JTy4eHHEM Ha OECKOHEYHOCTb, OCTPBIMU KPOMKaMH U T.11.;

* U3y4YCHUE YHHUBEPCAIbHBIX U OOBEKTHO-OPHEHTHPOBAHHBIX METOIOB PELICHUS TPAaHUYHBIX 33134
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 npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
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 CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON IeJIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KaXIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOM
JeSITeIbHOCTU

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TemaThueckoi oOmacTu cBoeil mpodeccrnoHambHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH MareMaTHYeCKHe MOJACIH ISl ONMCAaHHA W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOIYYaTh |MOJIEIN




HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
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 MaKCBCJ’IJ’Ia, HUHTCIPpaJIbHBIC COOTHOMICHU A SJICKTPOAUHAMUWKH, BUJIbI TPAHUYHBIX YCJ'IOBI/Iﬁ
U CIOCOOBI HX INPUMCHCHHS, BUAbl MCTOYHHUKOB JJICKTPOMArHUTHOIO IIOJIA WU HUX CBOI\/'ICTBa, BUIBI
CUMMCTPHUYHBIX 00BEKTOB U CIIOCOOBI UX MOACIUPOBAHUA, BUABI HICPUOAUYCCKUX CTPYKTYP U MCTOAbL

pemieHusA TIpaHUYHbIX 3ada4 W HUX OCHOBHBIC

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

- IOCTPOUTH MOJIENb PEAIILHOTO 00BEKTa, BHIOpATh MCTOYHUK HIEKTPOMArHUTHOTO TIOJISl, YCTAHOBUTH
IpaHUYHBIC YCJIOBUS Ha IOBEPXHOCTAX, BHIOpATh METOJ PELICHHS TPAHUYHON 3ajadu, aJeKBaTHBIHU

- IpUHOUIIAaMU ITOCTPOCHUS DJICKTPOAUHAMUYCCKUX MoOJIeJIeH 1 MeToJlaMu peuICHUs I'paHUYHBIX 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 BONIPOCHI MIPUKIIATHON
anekrpoauHamMuku. Cucrema ypaBHEHHH
MakcBemia. Buzmel TpaHWYHBIX 3a1ad.
WurerpanbHbie COOTHOLICHHS
ANEKTPOANHAMUKI

10

OOBEKTHI MIPUKIIaTHON
AIIEKTPONHAMUKH: cpensl W X
rapameTphl, TpaHUYHBIC YCIIOBHS,
HMCTOYHHUKH IO

10

CTpyKTYypBI ¢ 0COOBIMHU CBOMCTBAMHU

10

Nsnyuenve u anteHHbl. @ynkuus [puna
cBoOOAHOrO MpoctpancTBa. [lepBuuHbie
U BTOPUYHBIE IIapaMEeTpbl  aHTEHH.
[Tormomaromue MTOBEPXHOCTH.
MopnenupoBaHue aHTEHH pa3HbIX BUJIOB.

10

BonHoBopel M MHHMM  nepenadd,
COOCTBEHHBIEC BOJIHBI U BOJHOBBIE TIOPTHL.
CBY MHOTOMOMIOCHUKH M HMX MAaTpPHUIIbI
paccesHusl. Marpunst paccesHus
CUMMETPHUUHBIX, YHHUTapHBIX u
B3aUMHBIX MHOTOITOJIFOCHHKOB.

10

6

MeTtoasl pemieHus TpPaHUYHBIX 33134
ANEKTPOTMHAMUKH

10

Htoro

JacoB

30 60

[ToaroroBka k sK3aMeHy

0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. OGmue BoOmMpoCH NPHUKIAJAHON 3eKkTpoArHaMuku. Cucrema ypaBHeHuil MakcBemia. Bubl
IpaHUYHBIX 33/1a4. IHTerpanbHble COOTHOICHUS 3JIEKTPOIUHAMUKH

Cucrema ypaBHeHuit MaxkcBemia. Bunbl rpannynsix 3agad. CrneAcTBUs W3 ypaBHeHUN Makcesuia:
TeopemMa YMoBa-llolWHTHHTa, TeopeMa B3aUMHOCTH, TEOPEMA E€IWHCTBEHHOCTH PELIEHUS, TeOopema
9KBUBAJIEHTHOCTH, BOJJHOBOE ypaBHeHUE [ ebMrosblia, III0CKHUE BOJIHBIL.

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

Cpenpl. TeH30psl MarHUTHOM W JUIJICKTPUUECKOM mHpoHHIaeMoctd. OJHOPOAHBIC, H30TPOIHBIE
cpenpl. YactoTHas aucriepcusi, Mojenb Jlebas. AHHM30TpomHBIE cpebl. [UpOTpOmHBIE Cpebl.
[IpoBoaHMKY, C HACANBHON M HEUIECAIBHON IPOBOIUMOCTSIMH, CKHH-CION. VICKyCCTBEHHBIE Cpelibl U
MeTaMaTepuasbl.

I'pannunble ycnoBus. MaeanbHble I'paHWYHBIE YCJIOBHS - DIEKTPUYECKass W MAarHUTHas CTEHKH.
NmnenancHble TpaHUYHbIE YCIOBUS Pa3HbIX BUJIOB: OAHOCTOPOHHUE, ABYXCTOPOHHUE, HEJIOKAJIbHBIE,
AHU30TPOITHBIE.

HcTounuky mossi: CTOPOHHME TOKH, NEPBUYHOE Toie. BOMHOBOIBI M JMHHMM THepeAadd. 3ajadu
Typma-JInyBuiuist Ha coOCTBEHHBIE BOJHBI. BoiHOBBIE mopThl. JIMHUM Tiepeiadn U TeHEpaToOphl C
BHYTPEHHHM COIPOTHBICHHEM, cocpenoToueHHble nopThl. [lonsitne CBY mMHOrOmontocHuka u ero
MaTpulia paccesiHus.

3. CTpyKTYpBI ¢ 0COOBIMU CBOWCTBAMH

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

[lepuonuueckue cTpykTypsl. Knaccupukanus nepruoanieckiux CTPyKTYp, OJHOMEPHBIE, AByMEPHbBIC
U TpeXMepHble Nepuoauueckue CTpyKTypel. Teopema @noke Ui OJHOMEPHBIX CTPYKTYD,
ogHoMepHbIe rapMoHuKH Pnoke. Teopema Pnoke 1151 ABYMEPHBIX CTPYKTYP, IByMEPHBIE TAPMOHUKH
®rnoke. Teopema Prnoke A1 TPEXMEPHBIX CTPYKTYP, NEPUOAUYECKUE CPEIBI.

CTpyKTYypbl C OCTphIMH KpOMKaMmH. YcioBus MeiikcHepa U O0COOCHHOCTH MOJIsi BOIHM3M OCTPBIX
KpoMOK. OcOOEHHOCTH 3IEKTPOJMHAMUYECKOTO MOJCIINPOBAHUS ITOJIOCKOBBIX HHTETPAIBHBIX CXEM.

4. Nsnyuenue n anteHHsl. Oynkuus [puna cBoOogHoro nmpoctpancTsa. [lepBuuHble U BTOPUYHBIC
napamMeTpsl anTeHH. [Tormomaromue nopepxHoctu. MoznennupoBaHyue aHTEHH pa3HbIX BUIOB.

Oynkuus [puHa cBOOOAHOrO MPOCTpaHCTBA, MpHOIMKEeHNE AanbHeil 30HbI. [lone B manbHEW 30HE,
JyarpaMMa HalpaBI€HHOCTH, NOJSIPU3aLMOHHbIE XapaKTepUCTUKU. BTOpHUHbIE TapaMeTpbl aHTECHH:
K03()(pUIIMEHT HAPaBIEHHOTO ACHCTBUS, KO3D(UIIUEHT yCUIICHHUS.

Antennble pemietku. [Ipubmmkenne OeckoHEUHOH IByMepHO# pemeTku. KBasunepuoamueckuit
peXuM, BOJIHOBOL M KaHayi @roke, NEpUOJUYECKHE TIpaHUYHBIE YCJIOBUS M IIOBEPXHOCTU
master/slave. Bo3OykIeHue OIWHOYHOTO JIIEMEHTAa PELIETKH, CBA3b C IapaMeTpamu
KBa3UIIEPUOAUYECKOTO PEXKUMA.

OCOOCHHOCTH  aHTEHH MallblX  OJJIeKTpUYecKkux  pasmepoB. Kputepuit  Xappunrrona-Yy.
CornacoBanue aHTEHHBI MAJIBIX pa3MepoB, Teopema PaHo, moHsTHE 00 aHTEHHE-(PUIBTpE.

5. BonHOBOIBI ¥ TUHYH TIepeadr, COOCTBEHHBIE BOIHBI M BOJHOBBIC TTopThl. CBY MHOTOMOMIOCHUKH
W WX MaTpulbl paccesHuss. Marpuipl paccesHUS CUMMETPHUUYHBIX, YHHTAPHBIX W B3aMMHBIX
MHOTOIIOJIFOCHUKOB.



Marpuunoe omnucanne CBY wmHoronomrocHukoB. OMHOBONHOBBIE W 00OOIICHHBIE MAaTPHUIIGI
paccesHus. Marpuibl paccesHUsT CUMMETPUYHBIX, B3aHMHBIX, YHHTApHBIX MHOTOIOJIOCHHKOB.
Merton cummerpun npu aHanuze CBY MHOronosroCHUKOB, NaplyalbHble MHOIOIIOJIOCHUKY, YETHOE
U HEYETHOE BO3OYKICHHUS.

CocraBuble MHOromnoarocHuku, moustue CBY cxemsl, mMeroanl anamm3a CBY cxem. Kackamnoe
COeJIMHEHNE YEThIPEXTIOIIOCHUKOB, BOJIHOBbIE MATPHIIBI IEPEAUH.

CBY mnepuoguyeckue CTPYKTYpBl, paspelieHHble u 3ampemieHHble 30HB. CBUY  (uibTpsl
Cranpaptaeie 4yactoTHble xapaktepuctuku CBU ¢unsrpoB. O600meHHbl MeTon cuaTe3a CBY
¢$unbTpa.

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

Merton uHTErpajbHBIX ypaBHEHUH. MHTerpaibHble ypaBHEHUS A WACAJIbHO MPOBOISILUX TE.
Jluckperusanus MOBEPXHOCTU. AnreOpau3alys HHTETPAJIbHBIX YPaBHEHHH, CHCTEMa JIMHEHHBIX
anreOpanyeckux ypaBHeHuit (CJIAY), Oasucuble u TectoBble ¢(yHkumu, RWG  QyHKIUH.
Cxomumocts CJIAY, kputepun cxogumoctu. Metop [Nanepkuna. @yskius [prHa miocko-caoucToit
CTPYKTYPBbI, UHTETPaJIbHbIC YPABHEHUS IJISl TAKUX CTPYKTYP.

Meton KOHEYHBIX 3JEMEHTOB B  4acTOTHOM oOmactu. Jluckperwsamuss TMpOCTpPaHCTBA.
OnexrpoauHaMuueckue GpyHKuuoHansl. MaTepnonsuuonssie 6asucubie pyHkuun. CJIAY no merony
KOHEYHBIX 3JIEMEHTOB.

AcuMmrtoTndeckne MeTombl. MeTom TeoMeTpUYecKod OnTHUKHA. MeTton (U3MYECKON OITHKH.
leomerpuueckas u ¢usnyeckas teopuu audpakiuu. [MOpumHBI MeTo] (U3HYECKONH ONTHKH 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)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBIL,
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 y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 1oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTesto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS 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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
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 MaKCBCJ’IJ’Ia, HUHTCIPpaJIbHBIC COOTHOIICHU S SJICKTPOAUHAMUWKH, BUJIbI TPAHUYHBIX YCJ'IOBI/Iﬁ
U CIOCOOBI HX INPUMCHCHHS, BUAbl MCTOYHHUKOB JJICKTPOMArHUTHOIO IIOJIA MU HUX CBOI\/'ICTBa, BUIBI
CUMMCTPHUYHBIX 00BEKTOB U CIIOCOOBI UX MOACIUPOBAHUA, BUABI HICPUOAUYCCKUX CTPYKTYP U MCTOAbL

HX MOACINPOBAHUS,

YHUBEPCAJIbHBIEC METObI

pemieHusA TIpaHUYHbIX 3ada4 W KX OCHOBHBIC

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

yMeTh:

- IOCTPOUTH MOJIENb PEAIILHOTO 00BEKTa, BHIOpATh MCTOYHUK HIEKTPOMArHUTHOTO TIOJISl, YCTAHOBUTH
IpaHUYHBIC YCJIOBUS Ha IOBEPXHOCTAX, BHIOpATh METO[ PELICHHS TPAHUYHON 3ajadu, aJeKBaTHBIHU

MOJICIIUPYEMOMY OOBEKTY.
BJIaJIeTh:

- IpUHOUIIaMU ITOCTPOCHUS DJICKTPOAUHAMUYCCKUX MoOJIeNIeH 1 METoJIaMu peuICHus I'paHUYHBIX 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. VYcnoBue B3aUMHOCTU CTPYKTYPHI.

Teopema B3auMHOCTM. Marpuua paccessHus B3aHUMHOIO

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




2. 3axkoH coxpaHeHus 3Hepruu. Teopema YmoBa-IloiinTuHra. Marpuma paccesHuss MHOTOIIOJIFOCHUKA
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. Cummerpust B 2JEeKTpoAvHaMuke. MonenupoBaHUE CTPYKTYp € OJHOM M JABYMs IUIOCKOCTSIMU
CUMMETPHH ¢ IpuMeHeHrneM nosepxHocteit Symmetry E H. Ilpuniun 3epkanbHOro n300pakeHusl.

5. BonmHOBOM U cocpeoToueHHBIM nopThl. [lorpentHocTH npy NpUMEHEHUsI COCPENOTOUEHHBIX TIOPTOB
U IIPUYMHBI UX BOZHUKHOBEHUS.

6. CBY nepuonnueckue CTPyKTYpbl. 30HHAsI CTPYKTYpa NEPUOAMUECKOrO BOIHOBOAA, 3alpEIICHHbIC U
paspelieHHble 30Hbl. AHANNW3 COOCTBEHHBIX BOJH MEPHUOANYECKHUX BOJHOBOAOB C HMCIOJIb30BaHHEM
6noka Figenmode.

7. Monenb 6eCKOHEYHOH IByMEPHOIH aHTEHHOM pEelIeTKH B KBAa3UIIEPUOIUUECKOM pexume. BomHoBOI 1
kaHan ®noke. XapakTepucTrka COOCTBEHHBIX BOJH BostHOBO/a Diioke. [ToBepxHOocTH master/slave.

8. beckoHeuHas IByMepHas aHTEHHas peIleTKa B PEXUME BO30OYKICHHsS OTHOTO 3JIEMEHTA, CBA3b
MEXKIy IapaMeTpaMH peIeTKH Mpu BO30Yy)KJCHHH OIHOTO 3JIEMEHTa M B KBa3UIEPHOIHMUYECKOM
pexXuMe.

9. Msnydenue B cBoOOmHOE mpocTpaHcTBO. Dynkiws [puHa cBOOOJHOTO MPOCTpPAaHCTBA W TOJIE B
nanbHedl 30He. JlmarpamMma HamnpaBICHHOCTH M MOJSPU3ALMOHHBIC XaPaKTEPUCTUKH HW3IYUYCHUS.
[IpumMeHeHe MOMIOLIAOIIKX [TIOBEPXHOCTEN Il peLeHHs 3aay U3JIyUeHHs].

10. Teopema »5KBHBaJeHTHOCTH. ba3zoBble NPUHIUNBI MeTona ¢u3nueckol ontuku. OCHOBHBIE
MOJIOKeHNsI TUOPUIHOTO MeTofa (U3MYECKON ONTHMKM - MHTErpajbHBIX ypaBHeHuil. Cxema
MOJEJINPOBAHUSI 3ePKATbHOIN aHTEHHBI C UCIIOIB30BAHUEM METOAA (PU3NIECCKOI ONTHKH.

11. IloBemeHue mond B OKPECTHOCTH OCTPBIX METANIMYECKHX KpPOMOK, YCIOBHs MelkcHepa.
[IpumeHeHne MeToa MaJIbIX BO3MYILEHUH [ pacyeTa [OTeph B MIOJOCKOBBIX CTPYKTYpax.

12. OgHOCTOPOHHUE U ABYXCTOPOHHHE MUMIIEJAHCHBIE TPAHUYHBIC YCIOBHUS, CTPYKTYPBI, KOTOpbIE OHH
onuceiBatoT. IIpocTpaHcTBEeHHAs nucHepcuss UMIIEJaHCa M HEJOKAJIbHbIE HUMIIEAHCHBIE I'PaHUYHBIE
YCIIOBHSL.

13. O6mas cxema MeToJa HMHTETPAJbHBIX ypaBHEHUHl. MHTerpanbHble ypaBHEHHUS IS HACAIBHO
npoBojsmero Tena. basucuele u TecroBele ¢yHkunu. RWG ¢ynkumu. Metox ['anepkunHa u ero
0COOEHHOCTH.

14. OcobeHHOCTH pelIeHNs BHEITHUX 3a/1a4 JIEeKTPOJMHAMHUKHN METOJaMU MHTETPAJIbHBIX YPaBHEHUH U
KOHEYHBIX 3JIEMEHTOB, IOBEPXHOCTh U3IYYCHHS U UI€ATbHO COIIACOBAHHBIN CIOM.

15. Hexommnosunusa crnoxkHoro CBY ycrpoiictBa Ha 3ieMeHTapHble MHOTOIMOIIOCHUKH. YCIIOBHS
KOPPEKTHOH Jexomrno3uuuu. OgHoMonoBasi U 000OIIEHHasT MaTpULbl paccestHuA. AHaJIN3 KacKagHO
COEJMHEHHBIX YEThIPEXIIOJIIOCHUKOB.

16. CoOcTBeHHBIE BOJHBI BOJHOBOIOB M WX cBoicTBa. 3amaua Lltypma-JlnyBmiis. O6o0meHHbIE
BOJIHBl B BOJIHOBOJAX M JIMHUAX nepenadu. OnpezneneHue Marpuibl paccessHus. CIABUI OTCUETHBIX
mockocrel (de-embeding).

17. TloBemenwe mons B JanbHed 30He. IlapaMmeTprl, ONHUCHIBarOIIME MNOJIAPU3ALMOHHBIE
XapaKTEePUCTUKH OIS U3ITy4yeHus. Bupl monspusanuii, MoHATHE MOISPU3ALMOHHOTO Oa3uca.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OtmeHka Xopoto 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHbIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA IPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHIOBICTBOPUTENHHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yHIOBIETBOPUTENBHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

OueHka 3a ceMecTp BBICTAaBISIETCA IO pe3yabraraM YCTHOTO JIU(QEpeHIUPOBAHHOIO 3aueTa,
MPOBOIMMOTO B KOHIIE cemecTpa. Ompoc CTyIeHTa He J0JDKEH MpeBbimars 40 MUHYT.



