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

YTBEPKAEHO

JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT
M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OneKkTpoaHaMHKa U paclpoCTpaHEHUE PAaJHOBOIH
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
npo¢uib NOArOTOBKHU: [IporpammHas HHXKEHEpUs

dusTex-1IKosa aBUAIIMOHHBIX U IIU(PPOBBIX TEXHOIOTUH
kadeapa TEXHOJIOT U MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: M.A. Acraiikun

[Iporpamma obcyxeHa Ha 3aceqanuu Kadeapbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
05.03.2025



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
- U3YUCHUC 0a30BEIX CBOICTB QJICKTPOMArHuTHOTO IOJIA U TPAHWYHBIX 3a1a4 3JICKTPOAUHAMUKHU
- U3YUCHHUC 00BEKTOB HpHKJIaZ[HOﬁ QJICKTPOAWMHAMUKU: CPC, TPAHUIHBIX YCHOBHﬁ, HCTOYHHUKOB II0JIA;

- U3y4eHHE TPaHUYHBIX 3a]1a4d Ui CTPYKTYP C OCOOBIMHU CBOWCTBAMH: CUMMETPHEN, NEPUOTUIHOCTHIO,
U3JTy4eHHEM Ha OECKOHEYHOCTb, OCTPBIMU KPOMKaMH U T.11.;

- W3y4YCHUE YHHMBEPCAIbHBIX U OOBEKTHO-OPHEHTHPOBAHHBIX METOOB PEILICHUS TPAaHUYHBIX 33734
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

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO 00ecnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPaHHONW METOIUKON

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM

TATATIT TITTA TAAATIATTADATITIA TTA ANATTADA




JIVNWJIDIIDIV YIVWJIVIVUDAIYL/Z1 1na vviivbnw
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaIbHOU NesTEINHHOCTH

[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATh:

UX MOJCIUPOBAaHMs, YHHBEPCAIbHBIE METOJIBI
YMETb!

MOJEIINPYEMOMY OOBEKTY.
BIIAJICTh!

- ypaBHeHUs1 MakcBeil1a, HUHTErpajlbHble COOTHOLIEHUS AJIEKTPOIAMHAMUKY, BUJIbl TPAHUYHBIX YCIOBUM
U cnocoObl UX NPUMEHEHHS, BBl MCTOYHUKOB SJIEKTPOMATHUTHOTO IOJSI M HMX CBOMCTBA, BUABI
CUMMETPHYHBIX OOBEKTOB U CHOCOOBI UX MOJEIMPOBAHMUS, BUABI IEPHOIUYECKUX CTPYKTYP M METOMBI

pelICHHA TPAHUYHBIX 3a/lad WU HUX OCHOBHBIC

XapaKTEePUCTUKH, TPOOIEMHO-OPUEHTHPOBAHHBIE METO/IbI, X Ha3HAYCHUE U OCOOCHHOCTH.

- TIOCTPOUTHh MOJEJIb PEATbHOTO 00BEKTa, BHIOPATh HCTOYHUK 3JIEKTPOMArHUTHOTO TOJISI, YCTAHOBUTD
TpPaHUYHBIE YCIIOBUS Ha IOBEPXHOCTSX, BBIOpAaTh METOJ DPEIICHHUs TPaHUYHON 3a7adu, aJleKBaTHBIN

- IpUHIUIIaMX TOCTPOCHUSA SJICKTPOANHAMUNYCCKUX MO,I[CJ'IGfI U MCTOAAaMM PCHICHUA I'PaHUYHBIX 3a1a4

SJICKTPOAUHAMUKHU.

4. Conep:xkanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl

Oobmme BOTIPOCHI MIPHUKIIAHON
anekTpoarHamMuku. Cucrema ypaBHEHHH
MakcBeia. Buapl IpaHMuYHBIX 3a1ad.
Unrerpansubie COOTHOILIEHUS
JIEKTPOANHAMUKHI

OOBEKTHI
AIICKTPONHAMUKH:
napameTpabl,
HCTOYHHKH I10JIA

MIPUKIIAIHON
cpenpl M WX
IpaHUYHBIE yCIIOBUS,

CTpyKTYpBI C 0COOBIMU CBOMCTBAMHU

WNsnyuyenne n antenHsl. @ynkuna ['puna
CBOOOIHOTO mHpocTpaHcTBa. llepBuuHbIe
U BTOPHYHBIE @apaMeTphl  aHTEHH.
[Tornowaroniue IIOBEPXHOCTH.
MogennpoBaHue aHTEHH pa3HbIX BHIOB.

BonHoBompl WM NMHMM  TIepenauy,
COOCTBEHHBIE BOJIHBI U BOJIHOBBIE TTOPTHI.
CBY MHOTONOJIOCHUKH W WX MaTpPHUIBI
paccesiHus. Marpunst paccesiHus
CUMMETPHUYHBIX, YHUTapHBIX u
B3aMMHBIX MHOT'OIIOJIFOCHUKOB.

MCTOZ[LI PpCIICHUA T'pPaHUYHBIX 3aa4
AJICKTPOAVMHAMHUKHU




Wtoro wacos

30

30

45

HOI[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. OGmue BoOmMpoOCH NPHUKIAAHON 3eKkTpoArHaMuku. Cucrema ypaBHeHW MakcBemia. Bubl
IpaHUYHBIX 33/1a4. IHTerpanbHble COOTHOIICHUS SJIEKTPOIUHAMUKH

Cucrema ypaBHeHui MaxkcBemia. Bunbl rpannynsix 3agad. CrneAcTBus W3 ypaBHEeHUN Makcesuia:
TeopemMa YMoBa-lloWHTHHTa, TeopeMa B3aUMHOCTH, TEOPEMA E€IWHCTBEHHOCTH PELIEHUS, TEOpemMa
9KBUBAJIEHTHOCTH, BOJIHOBOE ypaBHeHUE [ enpMrosbla, II0CKHUE BOIHBIL.

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

Cpenpl. TeH30psl MarHUTHOM W JOUIJICKTPUUECKOM mNpoHHIaeMoctd. OJHOPOAHBIC, H30TPOIHBIE
cpenpl. YactoTHas aucriepcusi, Mojnenb Jlebas. AHHM30TpomHBIE cpeibl. [UpOTpOmHBIE Cpebl.
[IpoBoaHMKY, C HACANBHON M HEUIECAIBHON IPOBOAUMOCTSIMH, CKHH-CION. VICKyCCTBEHHBIE Cpelibl U
MeTaMarepuasbl.

I'pannunble ycnoBus. MaeanbHble I'paHWYHBIE YCJIOBHS - DIEKTPUYECKass W MAarHUTHas CTEHKH.
HmnenancHble TpaHUYHbBIE 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 COIIPOTHBIEHHEM, cocpenoToueHHble nopThl. [lonstne CBY mMHOrOmonocHuka u ero
MaTpulia paccesiHus.

3. CTpyKTYpBI ¢ 0COOBIMU CBOWCTBAMH

CummMerpuuHble CTPYKTYypbl. CTPYKTYyphl C IUIOCKOCTSIMH CHUMMETPHH, 3€pKallbHOE OTOOpakeHHE.
MeTton cuMMeTpuH, MapLUuaibHbIE CTPYKTYPHI.

[lepuonuueckue cTpykTypbl. Knaccupukanus nepruoanieckiux CTPyKTYp, OOHOMEPHBIC, AByMEPHbBIE
U TpeXMepHble NEepUuoauueckue CTpyKTypbel. Teopema @noke Ui OJHOMEPHBIX CTPYKTYD,
ogHoMepHbIe rapMoHuKN Pnoke. Teopema Pnoke 11 ABYMEPHBIX CTPYKTYP, IByMEpPHbIE TAPMOHUKH
Drnoke. 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 cBoOogHOoro nmpoctpancTsa. [lepBuuHble 1 BTOPUYHBIC
napamMeTpsl aiTeHH. [Tormomaromue nosepxHoctu. MonennupoBaHyue aHTEHH pa3HbIX BUIOB.

Oynkuus [puHa cBOOOAHOrO MPOCTpaHCTBA, MpHOIMKEHNE AanbHell 30HbI. [lone B manbHEW 30HE,
JyarpaMMa HalpaBI€HHOCTH, MOJSIPU3aLMOHHbIE XapaKTepUCTUKU. BTOpHUHbIE TapaMeTpbl aHTEHH:
K03()(pUIIMEHT HANpPaBIEHHOTO ACHCTBUS, KO3D(OUIUEHT yCUIICHHUS.

AnTennble pemieTkd. [Ipubmkenne OeckoHEUHOH IByMepHO# pemeTku. KBasunepuoamueckuit
peXuM, BOJIHOBOL M KaHai @roke, NEpUOJUYECKHE TIpaHUYHBIE YCJIOBUS M IIOBEPXHOCTU
master/slave. Bo3OykIeHue OIWHOYHOTO JIIEMEHTAa PELIETKH, CBA3b C  IapaMeTpamu
KBa3UIIEPUOAUYECKOTO PEXKUMA.

OCOOCHHOCTH  aHTEHH MallbIX  9JJIeKTpUYecKkux  pasmepoB. Kputepuit  Xappunrrona-Yy.
CornacoBaHue aHTEHHBI MAJIBIX pa3MepoB, Teopema PaHo, moHsTHE 00 aHTEHHE-(PUIBTPE.



5. BosiHOBOABI ¥ TUHUHM TIepeady, COOCTBEHHBIE BOJIHBI M BOIHOBBIC OPTHl. CBY MHOTrOMOMOCHUKH
U UX MaTpulbl paccesHus. Marpuubl paccesiHUs CUMMETPUYHBIX, YHUTApHBIX M B3aUMHBIX
MHOTOTIOJTFOCHUKOB.

Marpuunoe omnucanune CBY wmHoromomrocHukoB. OgHOBONHOBBIE U OOOOIICHHBIE MAaTPULBI
paccessHua. Marpuisl paccesHHs CHMMETPHYHBIX, B3aUMHBIX, YHHTapHBIX MHOTOIOJIOCHHKOB.
Merton cummerpun npu aHanuze CBY MHOromostoCHUKOB, HapUaIbHbIE MHOTOIIOIOCHUKH, YETHOE
Y HEYETHOE BO3OYKIICHMSI.

CocraBable MHoromnojgocHuku, noustue CBUY cxembl, meroasl aHaim3a CBY cxem. Kackagnoe
COEIMHEHHUE YETHIPEXTIONIOCHUKOB, BOTHOBbIC MAaTPHUIIbI IIEpEIayn.

CBY nepuomuveckre CTPYKTYphI, pa3pellieHHble H 3ampemieHHbie 30Hbl. CBY  dunsTpsl.
Cranpaptaeie yactoTHele xapakTepuctukun CBY ¢unsrpoB. O600meHHbi MeTon cunre3a CBY
¢dunbTpa.

6. MeTozpl peneHus: TpPaHUYHbBIX 33/1a4 ANEKTPOINHAMUKH

Merton uHTErpanbHbIX ypaBHEHUil. MHTerpaibHble ypaBHEHHUsS A UAEAJIbHO IPOBOIAILUX TEIN.
Juckpernzanusi MOBEpXHOCTH. AnreOpau3anus WHTETPajbHBIX ypPAaBHEHHH, CHCTEMa JMHEWHBIX
anreOpanueckux ypaBHeHuit (CJIAY), OasucHbie u TectoBble ¢QyHKiH, RWG  QyHKIMH.
Cxomumocts CJIAY, xpurepun cxonumoctu. Meton ['anepkuna. @ynkuus ['puHa miocko-ciaoucToit
CTPYKTYpbl, UHTETPaJIbHbIE YPABHEHUS JIsl TAKUX CTPYKTYP.

MeTton  KOHEYHBIX 3JEMEHTOB B  4acTOTHOM oOmactu. Jluckperwszauuss MpOCTpPAHCTBA.
OnekrpoauHaMuieckue GyHKIoHaNbl. MHTeponsuuonabie 6aszucubie pyHkun. CJIAY mo merony
KOHEYHBIX 3JIEMEHTOB.

ACUMIITOTUYECKHE METOJbl. MeToJ] TeOMETpUYeCKOH ONnTUKUA. Meros (U3NYECKON ONTHKH.
l'eomerpuueckas u ¢usndeckas teopun audpakuuu. ['mOpunHed MeTon (HU3HYECKOH ONTHKH U
UHTErpaJIbHbIX YPaBHEHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

YueGHast aymuTOpHs, OCHAIICHHAS! MYJIFTUMEANA IPOEKTOPOM, MEJIOBOW MJIM MapKEPHOH JOCKOH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Mapkos I.T., Yamuna A.D. Bo30yxaeHue 3J1eKTpOMarHuTHEIX BOJIH. M.: Paano u cBsizb. 1983.
2. CazonoB JI.M. Awntennsl u ycrpoiictea CBU. M.: Bricm. mikona. 1988.

JlononHuTEIBbHAS IUTEPaTypa
Jluteparypa Bolaercst Ha 6a30BoH Kadenpe:

1. bankoB C.E. TeopeTndeckue 0CHOBBI IPUMEHEHHUS CUCTEM 3JIEKTPOAMHAMHUYECKOTO
moznenupoBanus. M.: Conon-Ilpecc. 2024.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotrpens!



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA AUCHUILIIIMHBIL,
YMETb NPUMCHATDH IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENILHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTelto.

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HH(bOpMaTHKa U BBIYUCIIUTCIIbHAA TCXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH

Kaq)e;[pa TEXHOJIOTHH HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: M.A. AcraiikuH



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
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeIbHOCTH

IIK-1 I'0TOB K BK/IIOUECHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHalIu3e OOBbEKTa HAYYHOH U
npodeccuoHaIBHON 1S TeTbHOCTH

[IK-1.2 VYmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MpPOrpaMMHOTO OOECHeyeHuss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamW3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTalluy; BIIaJECT HABBIKAMH ITOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil MO TEMaTWKE MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbprare u3yueHHs IUCHMIUIMHBI «DJIEKTPOAMHAMUKA U PACIpPOCTPAHEHHE PAJANOBONIH» OOYUarOUIMNACS

JIOJDKEH

3HAThb:

- YPaBHCHUA MaKCBCJ’IJ’Ia, HUHTCIPpaJIbHBIC COOTHOMICHU A 3JICKTPOAUHAMUKH, BUJIbI TPAHUYHBIX YCJ'IOBI/Iﬁ
U CIOCOOBI HX INPUMCHCHHS, BUAbl MCTOYHHUKOB JJICKTPOMArHUTHOIO IIOJIA MU HUX CBOﬁCTBa, BUIBI
CUMMCTPHUYHBIX 00BEKTOB U CIIOCOOBI UX MOACIUPOBAHUA, BUABI HICPUOAUYCCKUX CTPYKTYP U MCTOJAbL
HX MOACIHUPOBAHUA, YHUBCPCAJIBHBIC METOAbI PCIICHUSA TpPaHUYHBIX 3ada4d MW HX OCHOBHBLIC
XapaKTCPUCTUKH, HpO6J'IeMHO—OpI/IeHTI/IpOBaHHBIe METOAbI, X HA3HAYCHHUEC U OCOOCHHOCTH.

yMeTh:

- IIOCTPOUTH MOJIENb PEAJILHOTO 00BEKTa, BHIOpATh MCTOYHUK HIEKTPOMArHUTHOTO TIOJISl, YCTAHOBHUTH
IpaHUYHBIC YCJIOBUS Ha IOBEPXHOCTSAX, BBIOpATh METO[ PELICHHUS TPAHUYHON 3ajadu, aJeKBaTHBIHA

MOJICIIUPYEMOMY OOBEKTY.
BJIaJIeTh:

- IpUHOUIIaMHU ITOCTPOCHUS DJICKTPOAUHAMUYCCKUX MoOJIeNIeH 1 METoJIaMu peuICHus 'paHUYHBIX 3a4a4

QJICKTPOANHAMUKMU.

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

B nauane KaK0ro 3aHATUA MPOBOAUTCA KpaTKI/Iﬁ OIMpOoC IO TEMC NPCAbIAYIICTO 3aHATUSA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Bomnpocs! k 3k3aMeHy:




1. VYcnoBue B3aMMHOCTH CTPYKTypbl. Teopema B3amMHOCTH. Marpuia paccessHUs B3aUMHOTO
MHOTOIOJIOCHUKA. Marpuia paccesHusl B3aUMHOTO YETBIPEXIIOIIOCHUKA 0€3 MOTePb.

2. 3akoH coxpaHeHus 3Hepruu. Teopema Ymosa-IloliHTHHra. Martpuua paccesHus MHOTOIOJIIOCHHUKA
6e3 noteps. Marpuria paccestHusl B3aUMHOTO YETHIPEXIONIOCHUKA 0€3 oTeph.

3. IlocTpoeHue 31E€KTPOIMHAMUYECKUX MOJENIe I aHaiu3a COOCTBEHHBIX BOJIH OJHOPOJHOTO M
neproauieckoro BoaHoBoaoB. [Iporpammusiii 6ok Eigenmode, ero HazHaueHHe U BO3MOKHOCTH.

4. Cummerpusi B 2JEKTpoAMHAMUKE. MoIenupoBaHUE CTPYKTYp C OAHOM M ABYMsS IUIOCKOCTSIMH
CUMMETPHH ¢ IpUMeHeHneM noBepxHoctedt Symmetry E,H. [Ipuniun 3epkanbHOTO H300pakeHusl.

5. BOIHOBOM M COCPENOTOUEHHBIM NOPTHL. [IorpentHOCTH Ipy NPUMEHEHUsST COCPENOTOUYCHHBIX TIOPTOB
U TIPUYHMHBI UX BOZHUKHOBEHUSI.

6. CBY nepuoanueckue CTPYKTypbl. 30HHAS CTPYKTypa NMEPHOAMYECKOTO BOIHOBOJIA, 3apEeIeHHbIE U
paspeleHHble 30Hbl. AHaIM3 COOCTBEHHBIX BOJIH NMEPHUOAMYECKUX BOJHOBOIOB C HCIIOJIB30BAaHHEM
6mnoka Eigenmode.

7. Monenb OeCKOHEYHOH IByMEPHOIM aHTEHHOH PENIETKH B KBA3UTIEPUOUUECKOM pexrme. BomHoBO 1
kaHan ®noke. XapakTepucTHKa COOCTBEHHBIX BOJH BosiHOBoAa Droke. [ToBepxHocTH master/slave.

8. beckoHeuHas AByMepHas aHTEHHas peIIeTKa B peXuMe BO30YXKICHHS OIHOTO JJIEMEHTa, CBS3b
MEXIy MapamMeTpaMH pelIeTKd IpH BO30YKIEHHUH OJHOTO 3JIEMEHTa M B KBa3HIIEPHOIUYECKOM
pexuMe.

9. Msnyuenue B cBoOomnHoe mpoctpaHcTBo. Dynknus [puHa cBOOOJHOrO MPOCTpPAHCTBA U MOJIE B
JanpHell 30He. JluarpamMma HaIpaBI€HHOCTH M IOJSPU3ALMOHHBIE XaPAKTEPUCTUKU U3JIydEHUS.
[IprMeHeHe MOIOMIAOIINX TOBEPXHOCTEH IS PELICHNS 3aa4 U3JTyUYeHHsI.

10. Teopema »SKBHMBaJCHTHOCTH. ba3oBble NPUHIMUMBI MeTolna (u3N4eckorl onThku. (OCHOBHEIC
MOJIOKEHUSI TUOpUAHOrO MeroAa (PU3MYECKOM ONTHKM - WHTETpalbHBIX ypaBHeHHH. Cxema
MOZEIMPOBAHUS 3€PKaTbHON aHTEHHBI C HCIOIb30BaHNEM MeTo/1a (pr3nvyecKol ONTHKH.

11. TloBemeHnue moNd B OKPECTHOCTH OCTPHIX METAIMYECKUX KPOMOK, YycioBus MeikcHepa.
[IpumeHeHne MeToAa MaJIBIX BO3MYIICHUH JUIsl pacyeTa MoTeph B MOJOCKOBBIX CTPYKTYpax.

12. OnHOCTOPOHHUE U ABYXCTOPOHHME UMIIEJAHCHbIE I'PAaHUYHBIE YCIOBUS, CTPYKTYpPhl, KOTOPbIE OHU
onuceiBatoT. [IpocTpaHcTBEeHHAs IUCHEpCHsl UMIIEJAaHCa M HEJIOKaJbHbIE WMIIEIAHCHBIE T'PaHUYHBIC
yCIJIOBUSL.

13. OOmas cxema MeTOla HMHTETPAIbHBIX ypaBHEHHWH. VHTerpanbHble ypaBHEHHA AJS UACAIBHO
npoBojsiiero Tena. basucHeie m TectoBble ¢QyHkmuu. RWG ¢ynkuuu. Metox I'anepkuHa u ero
OCOOCHHOCTH.

14. OcoOeHHOCTH pelIeHus] BHEITHUX 3aa4 AEKTPOANHAMUKN METOJaMH MHTETPAIbHBIX YPaBHEHUH 1
KOHEYHBIX 3JIEMEHTOB, IOBEPXHOCTh U3JIyYEHHS U UJI€aIbHO COIVIACOBAHHBIN CIIOM.

15. Hexommoszunust cinoxkHoro CBY ycTpoiicTBa Ha 3ieMEHTapHbIE MHOTOINOJIIOCHHKH. YCIOBHUS
KOpPPEeKTHOH aexoMno3uiu. OnHOMOmOBass U 0000IIeHHass MaTpHUIbl paccesHus. AHaIM3 KacKaJHO
COEIMHEHHBIX YETBIPEXIIOIIIOCHUKOB.

16. CoOcTBeHHBIE BOJHBI BOJIHOBOIOB M WX cBoiictBa. 3amaua lltypma-JlnyBuiis. OO0oO0meHHbIE
BOJIHBI B BOJIHOBOJIAX M JMHUAX mepenadd. OmnpeneneHue marpuiubl paccesHusi. CIBUT OTCUETHBIX
miockoctel (de-embeding).

17. TloBemenwe monss B JanbHel 30He. IllapaMmeTprl, ONKCHIBAIONIME MOJISPHUIAUOHHBIE
XapaKTEPUCTHUKH IOJIS U3IydeHus. Bunpl nonspusanuii, moHsITHE NOISIPU3AUOHHOTO Oa3uca.

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



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

OneHka 3a ceMecTp BBICTABISECTCA IO pE3ylbTaTaM YCTHOTO J5K3aMEHa, IPOBOAMMOIO B KOHIIE
cemectpa. Onpoc cTyaeHTa He 10JKeH NpeBbimars 40 MUHYT.



