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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

AA.

Bnageney, KypyLwmnH A.A.
HpeHOI[aBaTeJIL WaeHTnduratop Rec52a4a9-KurushinAA-455a674€ KypyH_H/IH
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn H C
06Pa30BaTeHBH0H Bnaseney OcTanenkos M.C. T
pOorpaMMel Wpermudnratop 6356755C-OstapenkovPS-854af18 OcTarneskKoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (moamucs) (pacmudpoBka
3BaHHE) TTO/AITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney CaduH A.P.
BBINYCKAIOIIEH Kadeapbl MaeArngrarop Rdaf18b6c-5afinAR-8ed43814 A.P. Cabun
(IOJDKHOCTD, YUEHas CTENeHb, YICHOe (moamucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGeH pa3pabaTbiBaTh MAaTEMAaTHYECKUE MOJICITH PAIMOIICKTPOHHBIX YCTPOMCTB,
MOJICUCTEM PAJUOIIEKTPOHHBIX CUCTEM U KOMIUIEKCOB HA OCHOBE KOMIIBIOTEPHOTO
MOJICJIMPOBAHMS aJITOPUTMOB (POPMHUPOBAHUS, IIEpelau, IpUeMa U 00pabOTKU paAMOCUTHAIIOB
NJI-1 3HaeT MeTOABI BHIMOIHEHHS pACUETOB OCHOBHBIX TEXHUYECKHUX XapaKTEPUCTUK
PaZMOdIIEKTPOHHBIX YCTPOMCTB
NJ1-2 3naeT METOABI IOCTPOEHUS CTPYKTYPHBIX CXEM PaJMO3IEKTPOHHOIO YCTPONCTBA U
HOJCHCTEM PAJUO3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, PEATU3YIOLINX TpeOyeMble
ITOPUTMBI 00pabOTKH
NJ1-3 YMeeT npoBOAUTH KOMIIBIOTEPHOE MOJIEIUPOBAHUE PAAHOIIEKTPOHHBIX YCTPOICTB B
cnenuan3upoBanHbix CAIIP Ha ocHOBe 6a30BBIX aITOPUTMOB (HOPMHUPOBAHHUS, IEpEAAYH,
npruema U 00paboTKU PaJOCUTHAIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3a1anue
1. KonTponbhas pabota "Pacder uznyueHus: pynopHOi aHTEHHBI B MTAKEeTaX MPUKIIAIHBIX
nporpamm" (KontponbHas pabota)
2. KonTponbHas pabota «OnTuMu3alys napaMeTpoB JEIUTEs] MOITHOCTH B
MHUKPOIIOJIOCKOBOM HUCTIOTHEHUH B TTAKeTaX MPHUKIaAHBIX Tporpammy (KoHnTposnbHas paborta)
3. PacuetHoe 3ananue «Pacuer B makeTax NpUKIaJIHBIX IPOTPAMM aHTEHHBIX 3a7a4 C
BKJTFOYEHUEM JUCKPETHBIX aKTUBHBIX d1eMeHTOB» (PacueTHo-rpaduyeckas padorta)

dopma peanuzanuu: ITucemenHas padora
1. Tect «OCHOBHBIE METO/BI U AITOPUTMBI BEIYUCIUTEIBHON AJIEKTPOIUHAMUKI

(TectupoBanue)
2. Tect «3JTanel MOIETUPOBaHUS aHTEHH U ycTpoiicTB CBY B makeTax mpHKiIaIHbIX

nporpamm» (TectupoBaHnue)

BPC aucuuniauHbl

8 cemectp
Beca kOHTpOIBHBIX MeponpusTHii, %o
Pasnen nucuIuIMHb Mnnexc KM- | KM- | KM- | KM- | KM-
JIEN ICIT KM: ) ) ; ) :
Cpok KM: 4 6 8 12 15
Beenenue
Beenenue +




0O0630p COBPEMEHHOT'O MMPOTPAMMHOT0 00€CTICUCHHUSI
pacueTa 1 npoekTupoBaHus aHTeHH 1 CBY ycTpoiicTB

O030p COBPEMEHHOT'0 MPOrPaMMHOI0 00eCTIeYeHUs
pacueTa 1 nnpoekTrupoBanus anTeHH 1 CBY ycTpoiicTB

ITpoextupoBanue anteHH 1 CBY ycTpoiicTB ¢ IOMOIIbIO
nporpamMmmbel HFSS ANSY'S u Savant

ITpoextupoBanue anteHH 1 CBY ycTpoiicTB ¢ TOMOIIbIO
nporpammbl HFSS ANSY'S u Savant

['ubpunnoe monenuposanre CBU-crpykryp B HFSS
ANSYS

['ubpunnoe monenuposanre CBU-crpykryp B HFSS
ANSYS

Bec KM:

10

10

25

25

30

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

[1K-2

U-1nx2  3nHaer
BBITIOJTHEHUS
OCHOBHBIX
XapaKTEPUCTHUK
PaauO3JIEKTPOHHBIX
YCTPOMCTB

MCETOJBbI
pacucToB
TEXHHUYCCKHUX

3HaTh:

METO/IbI U aJITOPUTM
3JEKTPOIMHAMHYECKOTO
MOJIETTUPOBAHUs aHTCHH U
yctporicts CBY

TecTt «OCHOBHBIE METO/BI U AITOPUTMbI BBIYUCITUTEIILHON
anekTpoauHaMukn» (TectupoBanue)

[1K-2

WU-2rk-2  3HaeT MeTOBI
MOCTPOCHUS  CTPYKTYPHBIX
CXEM  PaJHO3JIEKTPOHHOTO
YCTPOMCTBA U MOACHCTEM
PaTuOdIEKTPOHHBIX CUCTEM
u KOMILJIEKCOB,
peanusylomux — Tpedyembie

ITOPUTMBI 00pabOTKH

YMeTs:

BBIOpATh METO/T
MOJICTTMPOBAHMS JJIsI
peuieHus KOHKPETHOU
3a7a4¥, IPUBOISAIINNA K
PELLIEHHUIO ¢ 3aJaHHOMN
TOYHOCTBIO TIPH
MUHHMMAJIbHBIX 3aTpaTax
BBIYMCIIUTENILHBIX U
BPEMEHHBIX PECYPCOB

Tect «JTansl MoenpoBaHus aHTeHH U ycrpoiicTB CBY B nakerax
NpUKIAAHBIX iporpaMm» (TectupoBanue)

KonTponbhas padota "Pacder usznyueHus pynopHO aHTEHHBI B TaKeTax
npukiaaseix nporpamm” (KontponbHas pabota)

[1K-2

NJI-3nx2 YMeeT mpoBOAUTH
KOMITbIOTEPHOE
MOJIETUPOBaHUE
PaInO3IEKTPOHHBIX
YCTPOMCTB B
CHeLHaTU3UPOBAHHBIX
CAIIP Ha ocHOBe 0a30BBIX
QITOPUTMOB

dbopMupoBaHus, TNepeaay,

YMers:

MOJIETTUPOBATh AHTEHHBI U
ycrporictea CBY ¢ nenbro
aHaJIM3a U ONTUMU3ALMH UX
MapaMmeTposB ¢
HCII0JIb30BAHUEM
HUMEIOLIUXCS CPEJICTB
UCCIIEIOBaHMM, BKIIIOYast
CTaHJAPTHBIC TaKCThI

KonTtponsHast pabora «OnTHMH3aNKs TAPAMETPOB ASTUTEISI MOIITHOCTH B
MHUKPOIIOJIOCKOBOM MCIOJIHEHUH B MAKeTaX MPUKIIATHBIX IPOrPaMM»
(KontponbHas pabota)

PacuerHoe 3a1anue «PacyeT B makerax MPUKIAJAHBIX IPOrpaMM aHTEHHBIX
3aJa4 C BKJIFOUYEHHEM JIMCKPETHBIX aKTUBHBIX JIeMeHTOB» (PacueTHo-
rpaduydeckas pabora)




npuema u
PagOCUTHAIIOB

o0paboTku

MPUKJIAJHBIX IPOrpaMM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect «OcHOBHBIE METOAbI U AJITOPUTMbI BBIYHCJIUTEIbHOMK JICKTPOAUHAMUKH»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeleHHs] KOHTPOJBbHOIO MeponpusaTus: KaxaoMy CTylIeHTy BbIIaéTCA
WHAUBUAYaJIbHOE 33/1aHHE HA TECTUPOBAHUE

KpaTlcoe coacpiKkaHuE 3alaHUA:
HpOBepﬂeTCﬂ 3HaHHUEC OCHOBHBIX MCTOJ0B U AJITOPUTMOB BBIYMCIIMTEIILHOM SJICKTPOAMHAMHUKHN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: METOABI M  AITOPUTM 1.CpaBHUTE OCHOBHBIE MEKTPOAUHAMUYECKUE METOBI
JJIEKTPOAMHAMUYECKOTO 10 CJIOKHOCTH AJITOPUTMOB

MOJEIINPOBaHUSA QHTEHH u 2.CpaBHHMTE OCHOBHBIE 2JIEKTPOJUHAMUYECKHE METOIbI
ycrpoiicts CBY 10 YHUBEPCAIBHOCTH JJIsI PELICHUS INUPOKOIO Kpyra

JIEKTPOJMHAMUYECKOTO MOIETUPOBAHNUS
3.CpaBHUTE OCHOBHBIE AIEKTPOAMHAMUYECKHUE METObI
110 TOYHOCTH PeIEHUs

4.M1310KUT€E aIrOPUTM METOJ]a KOHEUHBIX AJIEMEHTOB
5.M3n0%1TE QIrOPUTM METO/1a KOHEYHBIX PA3HOCTEN BO
BpEMEHHOM o0acTu

6.M310%HTE QITOPUTM METOJ1a MOMEHTOB
(MHTErpaJbHBIX YpaBHEHUI)

7.Yto Takoe ¢pynkuus ['puna?

8.Kakue 0azucHble PYHKIIMY IPUMEHSIIOTCS] B METO/IE
KOHEYHBIX 3JIEMEHTOB?

9.Kaxue 0a3ucHble QYyHKIMH IPUMEHSIOTCS B METOJIE
MOMEHTOB?

10.Yto Takoe 6a3ucHbIE QYHKIIMH BBICIIMX HOPSIKOB?
11.YTo0 Takoe siueiika Yee u A 4ero oHa Hy>kHa?
12.3n0%uTE aNropuT™ OBICTPOrO MYJIBTUIIOJIBHOTO
MeToJa

13. ;151 4ero B METO/Ie KOHEYHBIX Pa3HOCTEN BO
BpPEMEHHO 001aCTH IPUMEHSETCS TyajbHas ceTKa
pazOuenus?

14.Kax BBIOpaTh KpUTEPUN CXOTUMOCTH pEIICHUs?

15. 10 Kakux 3a1a4 IpeanoYTUTEIbHEE HCTI0JIb30BATh
METOJ{ MOMEHTOB?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10




OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "Xopouio" BICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. Tect «Tanbl MoJeJJUpOBaHusl aHTeHH U ycTpoiicTB CBY B makerax

NPUKJIATHBIX IPOrPaMM»

®opmbl peaquanun: [TuceMennas padora
Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue
Bec konTpoabHoro meponpusitusi B bPC: 10

Hpouenypa NMPOBEACHUA KOHTPOJBHOI0O MEPONPUATHSA:

Kaxngomy cryneHty BbIIaércs

WHAUBUAYAJIIbHOC 3aJIaHUC HAa TECTUPOBAHUC

KpaTKOC CoA€cpKaHMuE 3alaHUA:

HpOBepHeTCH IMOHUMAHHUC 3TAIIOB MOACIIMPOBAHNA aHTCHH U YCTpOfICTB CBUY B nakerax

IIPUKJIAHBIX IPOrPaMM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

VYMern: BEIOpaTh METOL
MOJICTTUPOBAHUS  JJISI  PEIICHUS
KOHKPETHOM 3aJla4, MPUBOASIIUN
K pELICHHIO c 3aJIaHHOM
TOYHOCTBbIO TPU MHUHUMAIBHBIX
3aTpaTaX  BBIYMCIUTEIBHBIX U
BPEMEHHBIX PECYPCOB

1.Kakum oOpa3om peain30BaHO OMKMCAHUE MATEPHAIIOB
TPEXMEPHBIX OOBEKTOB B BUE TPEXMEPHBIX YacTei
IIPOEKTA U C MIOMOILbIO TPAHUYHBIX YCIOBUN?
2.DNeKTpUYECKUE U MarHUTHBIE CTEHKH, KaK OHU
YCTaHAaBJIMBAIOTCA B aHAIM3UPYEMOU CTpYKType?
3.I'pannunsle ycinoBus, umeromuecs B HFSS

4.Kax peanuzoBansbl noptel B HFSS 1 B kakux cinygasx
OHHM ITPUMEHSIIOTCS?

5.Pabouas cucreMa KOOpJaUHAT U €€ MpUBS3Ka K
2JIEMEHTaM CTPYKTYpBI

6.Metonbl onTUMHU3aLUK, peann3oBanHbie B HFSS?
7.Bp10OpaTh MUHMMaJIbHbBIN BPEMEHHOM Iar Juist
MOJIeTMpOBaHus CTpyKTyphl B quanazone 0.1, 10 I'Ty
METOIOM KOHEYHBIX Pa3HOCTEN BO BPEMEHHOM 001acTH.
8.Kak ycTaHOBUTbH 1 BO30YIUTH OINPENEICHHYIO MOy B
BOJIHOBOZE?

9.B kakux cimyyasx JUisl yMEHbIIEHHUs 00beMa 3aaun
YCTaHABJIMBAETCSl MArHUTHAs CTEHKA, a B KAKUX —
AJIEKTPUYECKast CTeHKa?

10. B xakux ciaydasx Hy>KHO IPUMEHSATh IEPHOANYECKHE
ITPAaHUYHBIE YCIOBUSA?

11.TaiiTe onpeseneHue U CymHocTs NopToB dioke.
12.Meroas! pacuera B HFSS n s pemenns kaknx
3a/1a4 OHU IPUMEHSA0TCA?

13.Kak u B kakux ciyqasx B CBY crpykrype
YCTaHABJIMBAETCS BOJHOBOHBIM U AUCKPETHBIN OPT?
14.Kak paccunTaTh BXOJITHOW UMIIEAAHC
KBaJIpU(PUISIpHON aHTEHHBI (C 4 mopTamHu).

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5




Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. KoutpoabHas padora "Pacyer n3ny4eHusi pyniopHOi aHTEHHBI B IaKeTaX
NPHUKJIATHBIX IporpamMm’

®opmbl peajusanuu: KomnsroTepHoe 3aganue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOrO MmeponpusaTHa: KaxinoMmy crTyneHTy BbLIAETCA
WHJVBHIyaJIbHOE 33/I1aHHE

Kpartkoe cogep:xxanue 3aganus:
[IpoBepsieTcst ymeHue BRIOpaTh METO MOJCITUPOBAHMS IJIsl PEIICHHS] KOHKPETHOM 3a1a4H,
MPUBOASAIIMK K PELICHUIO C 33JaHHOM TOYHOCTBIO IIPY MUHUMAJIbHBIX 3aTpaTax
BBIYMCIIUTEIIBHBIX U BPEMEHHBIX PECYPCOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMmerTs: BBIOpPATH METOJT
MOJEIIUPOBAHUSA  JUIsl  pElIeHUs

1.06myuarens mpeACTaBIsIET CO00i
YeThIPEXCErMEHTHBIN KOHUYECKUH pymop, paboTarommii

KOHKPETHOW 3aJlauu, MPUBOASIIUN
K PELIEHHIO C 3aJaHHOM
TOYHOCTBIO TIPU  MUHUMAJIbHBIX
3aTpaTax  BBIYMCIUTEIBHBIX U
BPEMEHHBIX PECYPCOB

B TPEX JIHUara3oHax 9acTOT OAHOBPEMEHHO, 110 IByM
MOJIIPU3ALIMSAM B KaXKJIOM JMana3oHe. Beimonxure
ONTHMHU3ALIMIO JIBYXIEIEBOIO BO30YIUTEINS PYIIOPHOTO
obnyuatens. bokoBoe Bo30yxieHre pynopa
OCYIIECTBIISIETCS MTPHU MOMOIIN JIBYX TPOIOJIBHBIX
1iesnei, HaXoAAUIMXCS B KPUTHUECKOM CEUeHHUH
KOHHYECKOW CEKITNH U PACTIOTIOKESHHBIX
NEPIIEHAUKYIIPHO APYT IPYTY.

2.CpoeKTupoBaTh CUCTEMY U3 ABYX aHTEHH,
PacroyioKeHHBIX JPYT MPOTUB Apyra Ha paccTossHuM 10
METPOB.

OpnHa aHTeHHa: pynopHas aHTeHHa. Bropas aHTeHHa —
KBapuUiIsipHas aHTEHHA ¢ KPYTroBOW MOJIIpU3aLueH.
PaccuuTath CBSA3b MEXy IBYMSI aHTEHHAMH JUIs
MOJIOKEHHSI KBaIpU(DUIISIPHOIM aHTEHHBI OTHOCHTEIIBHO
ocu n3nyuenus Ha 10°, 20° u 30°.
3.3amana cucreMa, cocrosmas n3 H-cekropuanbHou 1
naTy aHTeHHBI. BeIOpaTh rabapuThl KaXkKA0i U3 aHTEHHBI.
Heo6xoanMo paccuntaTh B3aUMHOE BIIUSTHIE aHTCHH
Jpyr Ha Apyra. PaccuntaTh 4aCcTOTHYIO Xapakrepy S-
napameTpoB B auamnazone yactot 0.7 — 1.3 ['T'u. ITyrém
ONTUMH3AIMY T€OMETPUUYECKIX TapaMeTPOB pynopa




MaKCUMaIbHO yBenu4uTh |[S21| Ha wactote 1 [T,
4.Cuctema cOCTOUT U3 PYIIOPHOW aHTEHHBI,
JIEKTPOMAarHuTHOE 10JIe KOTOPOH Majaer Ha
JURJIEKTPUUECKYIO CPENly, B KOTOPOM MOYKET HaXOJIUThCH,
a MOXKET U He HAXOUThCS METANINYECKUE OOBEKTHI.
Pacuer Bemmonnuth Ha yactore 0.9 I'T'y Ha mporpamme
HFSS B wacToTHOI 1 BO BpeMEHHON 00J1aCcTH
(TmapaMeTpbl UMITYJILCHOTO CHTHAJIA BBIOPAThH
CaMOCTOSITENILHO).

5.CmonenupoBats GPS-anTenny, y koTopoit Oyner
YMEHBIIEH 3P PEKT MHOTOJy4YeBOCTH, BbI3BAaHHBIN
MHOTOYHCIICHHBIMH [IEPEOTPAKEHUSIMH, T.€. Oy/eT
YMEHBIIIEH YPOBEHb 00paTHOro u3inydeHus. Yactora, Ha
KOTOPO# 0JKHA paboTaTh anTeHHa, 1200 MIm.
6.CripoeKkTupoBaTh CUCTEMY U3 IBYX aHTEHH,
pacroyioxeHHbIX Ha paccTostHuu 10 metpoB. OnHa
aHTEHHA: pylopHasi aHTeHHA. BTopas aHTeHHa —
KBapuuiIsipHas aHTEHHA ¢ KPYyroBOW MOJIIpU3aLueH.
Paccunrtath cBA3b MEXIY IBYMsI aHTEHHAMU JJIs1
MOJIOKEHMSI KBaIpU(DUIIIPHON aHTEHHBI OTHOCUTEJIBHO
ocu u3nydyenus Ha 10°, 20 ° u 30 °.

7.0nTuManbHas NMpaMuaibHas pyropHas aHTEHHA
JIOJKHA 00€CIIEUUTh B INIABHBIX INIOCKOCTAX
OJIMHAKOBYIO IIUPUHY AMArpaMMbl HAIPaBIEHHOCTH 110
HysM B 20° Ha BontHE A=3 cM. OmnpenenuTe OCHOBHBIC
pa3mepsl pynopa. Beinonuure MoaenupoBanue 1aHHON
AHTEHHbI

8.0nTumanbHas KOHUYECKas pylopHasi aHTEHHA CO
CHa/IaloIIMM K KpasiM 10 HYJIsl paclpe/ielICeHUEM B
packpbiBe uMeeT quaMeTp packpbiBa 40 cM Ha BoJHE A=5
cM. OmnpenenuTe JUIMHY pyrnopa, IUPUHY AUarpaMMbl
HanpasyieHHOCTH 110 HysisiM 1 KH/I. Beinonnure
MOJICTTUPOBAHKE TAHHON aHTECHHBI

9.0nTuManbHasi KOHMYECKasl PyIOpHas aHTEHHA ¢
PaBHOMEPHBIM paclpeielIEeHUEM B PaCKphIBE UMEET
nuaMeTp packpsiBa 40 cM Ha BostHe A=5 cM. Ompenenure
JUIMHY pyTopa, HIUPUHY JUarpaMMbl HallPaBJIEHHOCTH 10
Hyism 1 KH/I. Beimonnute MogennpoBanrue JaHHOM
AHTEHHBI

10.0OnTrManpHas nUpaMuJalibHas pynopHas aHTEHHA
JIOJKHA 00€CTIeYTh B IIaBHBIX IIIOCKOCTAX
OJIMHAKOBYIO IIMPUHY AUArpaMMbl HAIPaBIEHHOCTH T10
HynsM B 30° Ha BotHe A=4 cM. Onipenesiite OCHOBHBIE
pa3Mepsl pynopa. BelnonHure MoieIMpoBaHuE TaHHOU
AHTEHHBI

11.0OnTumanbHas nupaMuiaibHas pyrnopHas aHTEHHA
MMeEEeT KBaJPATHBIN PaCKPBIB CO CTOPOHOM KBajapara B 15
cM. Jlnuna BostHbl A=3 cM. OnpeaenuTe MUPHHY
JarpaMMbl HalpaBiaeHHOCTH 1o HyssiM 1 KH/
aHTEHHBI. BeINonHNUTE MOIENMPOBaHUE TAHHOW aHTEHHBI
12.ITpu KakOM COOTHOIIEHUH CTOPOH MPSIMOYTOJIBHOTO
pacKpbIBa C paBHOMEPHBIM pacnpejieneHueM B E-
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IJIOCKOCTH M KOCHHYCcOUAabHbIM B H-1ockoctu
JMarpaMMa HarpaBJIEHHOCTH UMEET OJMHAKOBYIO
UIMPUHY 110 HYJISIM B TJIaBHBIX IIIOCKOCTAX? Bpimonnure
MOJIETTMPOBAHKE TAHHON aHTECHHBI

13.0OnTuManpHas nupaMuaalibHas pynopHas aHTeHHA
JIOJKHA 00€CIIEYUTh B IVIABHBIX INIOCKOCTAX
OJIMHAKOBYIO IIMPUHY AUAarpaMMbl HAIIPaBIEHHOCTH IO
HysiM B 20° Ha BontHe A=3 cM. OmnpenenuTe OCHOBHBIC
pa3Mepsl pynopa. Beinonnure MoieIMpoBaHue 1aHHOM
AQHTEHHBI

14.0OnTuManbHas KOHMYECKas pynopHasi aHTEeHHA CO
CIa/Ial0IIUM K KpasiM 10 HYJIsl paclpe/le]ICHUEM B
packpbIBe UMeeT JuaMeTp packpbiBa 40 cM Ha BoJiHE A=5
cM. OnpenenuTe JUIMHY pyrnopa, ITUPpUHY AUarpaMMbl
HanpasieHHocTy 1o HyssM 1 KH/I. Beimonnure
MOJIETTMPOBAHKE TAHHON aHTECHHBI

15.0nTuMmansHas KOHUYECKas pyrnopHas aHTEHHa C
PaBHOMEPHBIM paclpe/ielIEeHUEM B PaCKPhIBE UMEET
nuametp packpbiBa 40 cMm Ha BosiHe A=5 cm. Onpenenure
JUIMHY PYTOpa, IUPUHY JUarpaMMbl HAlIPaBIEHHOCTH IO
HynsaMm u KH/I. BeimosauTe moaenrpoBanue JaHHOU
AQHTCHHbI

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUs 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. KoutpoabHas padora «OnTumMu3anus napaMeTpoB JAeJUTe sl MOIHOCTH B
MMKPOIOJ0CKOBOM MCIIOJTHEHNH B NMaKeTaX NPHUKJIAJIHBIX POrPaMM»

®opmbl peasausanun: KomnsroTepHoe 3a1anne

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs1 KOHTPOJIBHOrO MmeponpustTHsa: KaxnoMmy cTyzneHTy BblIaércs
WHVBHIyaJIbHOE 3a/I1aHHE

Kparkoe conepxxanue 3aganus:
[TpoBepsieTcst ymeHue BbIOpaTh METOI MOJIETUPOBAHUS JJIs PEeLIeHUs] KOHKPETHOH 3a7auu,
MPUBOISIIMMI K PELICHUIO C 3aIaHHOM TOYHOCTBIO IIPY MUHUMAJIBHBIX 3aTpaTax
BBIYMCIINTEIIBHBIX U BPEMEHHBIX PECYPCOB
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: MOJIEIUpPOBAaTh AHTCHHBI U
yctpoiictBa CBY ¢ nenpio ananuza
U ONTUMHU3AIMHU UX MapaMeTpoB C
HCIIOJIb30BaHUEM UMEIOLTUXCS
CPEACTB HCCICIOBAHUM, BKIIIOYas
CTaHJapTHBIC TAKeThl MPHUKIAIHBIX
nporpamm

1.PaccunTarh MUKpOIOJOCKOBYIO JIMHMIO AIUMHOU 10 MM,
IIMPUHON 2 MM Ha MOJJIOKKE TOJIIIMHON 1 MM
nponuriaemocts 10 Ha nporpammax HFSS.
2.IIpoekTrpoBaHKre THOPUIHOTO KOJIbIIA B qUarazoHe 2.2
ITu-2.3 I'Tu. YerpoiicTBO TOKHO pacnojiaratbes Ha
notoxke u3 marepuaina @A pazmepom 70Mm*70MM.
3.IIpoexTupoBaHrEe KBAAPATHOIO MOCTA B AuanazoHe 2.2
ITu-2.3 I'Tu. YerpolcTBO T0KHO pacioiaratbCsi Ha
nou1okKe u3 Matepuana DA pazmepom 70MM* 70MM.
4.IlpoekTrpoBaHUE KBAJIPaTHOIO MOCTa B quarna3one 1.2
ITu-1.3 I'Tu. YerpoilcTBO H0KHO pacnoiaratbes Ha
nouioxke u3 marepuaina @A pazmepom 70Mm* 70MM.
5.ITpoexkTupoBanue THOPUIHOTO KOJIbIIA B quamna3one 1.2
ITu-1.3 I'Tu. YerpoicTBO T0KHO pacnoiaratbCs Ha
noanoxke n3 Mmarepuana DAD pazmepom 70Mm* 70MM.
6.Paccuntarh MUKpONOJIOCKOBYIO JIMHUIO JUIMHOU 12 MM,
HIUPUHOM 2 MM Ha TOJJIOKKE TOJIIMHON 1 MM
npoHuriaemMocts 8 Ha mporpammax HFSS.
7.1IpoexkTrpoBaHue KBAAPaTHOTO MOCTa B 1uamnazoHe 1.7
ITu-1.8 I'Tu. YerpoiicTBO H0IKHO pacnojiararbes Ha
nouioxke u3 marepuaia ®AD pazmepom 70Mm* 70MM.
8.IIpoexTupoBanue THOPUIHOTO KOJIbIIA B Auana3zoHe 1.7
ITu-1.8 I'Tu. YerpolcTBO 0KHO pacioiaratbCsi Ha
noanoxke n3 Mmarepuana ®AD pasmepom 70Mm* 70MM.
9.Paccuntath MUKPONOJIOCKOBYIO JIMHUIO JIIMHOU 14 MM,
IIUPUHOM 2 MM Ha TOJJIOKKE TOJIIMHON 1 MM
npoHunaemMocts 6 Ha mporpammax HFSS.
10.ITpoexTpoBaHue KBa[paTHOI'O MOCTa B JAHAra3oHe
1.9 ITu-2.0 I'Tu. YcTpoicTBO JOMKHO pacoiararbes
Ha nojoxke u3 Mmarepuasia AP pazmepom
70MM*70MM.

11.ITpoexTrpoBanue rHOPUAHOIO KOJIblIAa B AUAMa30HE
1.9 ITu-2.0 I'Tu. YcTpoicTBO JOMKHO pacoararbest
Ha noJoxke nu3 Mmarepuasia AP pazmepom
70MM*70MM.

12.PaccuntaTh MUKPOIIOJIOCKOBYIO JINHUIO JUTMHON 8 MM,
IIUPUHON 2 MM Ha MOJAJIOKKE TOJIIIMHON 1 MM
npoHutiaeMocth 12 Ha mporpammax HFSS.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-5. PacueTHoe 3a1aHue «Pacyer B makeTrax NpPUKJIAJIHbIX POrPaMM aHTEHHbIX
3a/1a4 ¢ BKJIIOYEHHEM JUCKPETHBIX AKTUBHBIX 3J1eMEHTOB»

®opmpbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeJdeHUs] KOHTPOJIBLHOIO MeponpusTus: KaxaoMmy CcTyneHTy BbIa&TCsS
WH/IMBUYaJIbHOE 33JJaHHe

Kpatkoe cogep:xanue 3aganus:
[IpoBepseTcs ymeHne MOIeIMPOBaTh aHTEHHBI U ycTpoiicTBa CBY ¢ 1ienbro aHanusa u
ONTUMU3ALMH UX NTAPAMETPOB C UCIIOIb30BAHUEM UMEIOIIUXCS CPEJICTB UCCIEAOBaHUM,
BKJIIOYAsl CTAH/IAPTHBIE MAKETHl IPUKIIATHBIX POTPaMM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: MOJEIUPOBATh AHTCHHBI U 1.BBIMOAHUTH pacyeT yAEIbHOTO MOTJIOICHUS

ycrpoiictBa CBY ¢ nenbio aHanuza MoIHOCTH SAR B rosoBe noJb30BaTesi COTOBOIO

U ONTHUMH3ALUU HX MApaMETPOB C TenedoHa. Moienb ToJI0BBI COCTOUT U3 TPEX CIIOEB, C

HCII0JIb30BaHUEM HAMEIOIIUXCA rapaMeTpamu, IOJIYY€HHBIMA U3 JINTEPATYPHI.

CPE/ICTB HCCIIEAOBAHHUM, BKIIOYAsS Hcxonusie nannbie: yactora 900 MI 1, MomHOCTH

CTaHJApPTHBIEC ITAKETHl NPUKIIaIHBIX nepenarynka 0.5 Bt. Kopmyc coroBoro Tenedona nmeer

porpamMmm U/ICTEHYIO TIPOBOJIUMOCTD U pa3Mepsl 15 cM X 6 cm X 2
CM.

2.PaccunTath pacnpenesieHue TeEMIEpaTypbl BHYTPU
OMOJIOrM4YECKOro 00BEKTa, B BUIE TPEXCIOMHON MOAETU
roJIOBBI YenoBeKa. PaccuuTarh TeMieparypy BAOJIb
JIMHUH, TIEpECEKAIOIeH roJI0BY MOJIb30BATENS COTOBOIO
Tesie(hOHa B CTATUYECKOM U JUHAMHUYECKOM PEKUME.
3.Pa3paboTrarh aHTEHHY-aNIUIUKATOP JUIsl 00JIydeHus
Ouosiornyeckoro oobekra. PaccunraTs pacnpenenenue
temneparypbl B BO 115 HECKOIBKUX MOIIHOCTEN Ha
BXO/I€ aHTCHHBI-ANIINKATOPA.

4 MopenupoBanne CBY neuku (3KkpaHUpOBaHHOM C
MarHeTpOHOM BHYTPH) MPH TOMELIEHUN BHYTPb
OMOJIOrM4ECKOro 00BEKTa C pa3InYHbBIMU
XapaKTEpUCTUKAMU: TUAIEKTPUUECKON TPOHULIAEMOCTBIO
u norepsiMu. Paccuutarts nose u TemmnepaTtypy B cpejie.
5.BBINOTHUTE pacdyeT U ONTHMHU3ALNI0 T€OMETPUU
aKTUBHOI aHTEHHBI CUCTEMBI PaIMONICHTH (PUKAIINH
(RFID). Ucxonusie gannbie: yactota 900 MI'1, BXOAHOM
umnenanc YMIla pasen 14 —j800 Om. AHTEHHYIO
CHCTEMY BBIIOJIHUTD Ha MOJUI0KKE TOMIMHOM 0.5 MM ¢
MIPOHUIIAEMOCTBIO 4.

6.BBIMONHUTE pacyeT aHTEHHON CUCTEMBI OECITUIIOTHOTO
JerarenbHoro anmapara. Yacrora 75 MI'1, MOIIHOCTH
n3nydenus | Br. BeImoaHUTS ONTUMU3ALUI0 aHTEHHON
CUCTEMBI B BUJIE aHTEHHBI STH-Y 10 IO KPUTEPUIO
makcumansHo KH/I, Ha kopmyce 6ecniuiaoTHOro
JIETATEIBHOT0 annapara JJIMHOW 3 MeTpa M THaMeTpoM
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0.5 m.

7.BBINOJIHUTE YMCIEHHOE MOJIETMPOBAHUE AHTEHHBI
Oery1iei BOJIHBI, BHITOJHEHOW B BUJIE IUAJIEKTPUYECKOTO
CTEPXHS 1UaMeTpoM 15 MM U IpoHHUIIAEMOCTHIO 2.5.
Haiitu ontuManbHbIi Mpoduib, TP KOTOPOM aHTCHHA
nMeeT Makcumanbiblii KH/I 1 MUHUMAambHBIN YPOBEHB
OOKOBBIX JierecTKOB Ha yacrore 8 ['T.

8. BBINOIHUTH pacueT aHTEHHOM PEIeTKH, COCTOSIIIEH 13
JIMHEHKH 25 3JIEMEHTOB, KaX bl U3 KOTOPBIX
MpeACTaBISIET CO00i 11eIb, 00pa30BaHHYIO BOJIHOBOAOM
11 mMm Ha 23 mMm. Paccuntats JIH n KCB kaxnoi
OTJIEIbHON aHTEHHBI B IMAlla30HE CKAHUPOBAaHUS
pemetku oT 0 10 90 rpagycoB 1o 00EUM ITOCKOCTSIM.
9.BBINOJIHUTE YUCIEHHOE MOJIEIMPOBAHUE AHTEHHBI
Oery1iei BOJHBI, B BUJIE IUAICKTPUYECKOTO CTEPIKHS
nuamerpoMm 15 MM u nponuniaemMoctsio 2.5. Haittu
ONTUMAJILHBINA TPO(DUITH, KOTOPBII KMEET MaKCUMaIbHBIN
KH/I 1 MuHMManbHBIH ypoBEHb OOKOBBIX JIETIECTKOB Ha
gacrore 8 I'Tr.

10.PaccunTaTh ABYyX3€pKaIbHYIO0 aHTEHHY 110 CXEME
Kaccerpena, cocrosiiyro u3 pyliopHON aHTEHHBI U IBYX
3epkal, u pabotaromryio Ha yactore 100 Tm.

Paccunrate /IH 1 ontuMu3upoBaTh pa3Mepbl AaHTCHHBI,
YTOOBI MONYYUTH MaKcuManbHoe 3Hadenne KH/I.
[IpomonenupoBaTh 00IydYEHHE METATHIECKOTO JIUCTA
IIpY IOMOILM JAaHHOW aHTEHHbI HaJ| INIOCKOCTBIO U
nostyauts OIIP (RCS) storo nucra.

11.PaccunTtaTh aHOMaJIbHBIE PE30HAHCHBIEC YaCTOTHI U
BBIOpATh MapaMeTpbl 3JIEMEHTa aHTEHHOM PEIIeTKU Tak,
YTOOBI aHOMAaJIbHBIE PE30HAHCHBIE YACTOTHI CIBUHYJIMCH
BHE pa0Oouero auana3oHa. BeIMoaHUTE MoJenupoBaHue,
HCIIOJIb3YS IEPUOANYECKHAE TPAHUYHbIE YCIIOBHS; KaHaIl
®noke. Paccunrars nuarpaMmmy CKaHUPOBAaHUS B
nuanasone yriaoB ot 0 1o 90 rpan.

12.BbINOTHUTH MOJEIIMPOBAHNUE U PACCUUTATH
JarpaMMy HarpaBJIEHHOCTH, a TaKkKe OJIMKHEe 1oJie B
cedeHuu 1uH3bI JItoHeOepra. Buemnuii tuametp 440 MM
Yucino cnoes 20, mupuHa ciost 22 MM.

N3menenne npoHunaeMocty ot 2-x a0 1 (BHemHuit) no
3aKOHY.

13.MopenupoBaHue KaTeTTepa, B OMOJIOTHUECKOU cpeie
(nmeuyenn). PaccunTaTh pacnpenenenue TeMnepaTypsl Ipu
Pa3IMYHBIX MOIIHOCTSIX BO30YX/I€HUS KaTeTTepa
14.ITpoextupoBanue TpansuctopHoro CBY ycunurens
MM JAuarna3oHa BosiH. Mcnonbs3oBaTh S-apaMeTpbl
tpanzucropa «[Ipunmy» (B.Hosropon). Llentpansnas
gactoTta 30 I'Tm.

15.BBINOAHUTB pacyeT U ONTUMU3ALUIO0 TEOMETPUH
aKTUBHOI aHTEHHBI CUCTEMBI PaIMONACHTU(PUKAIINH
(RFID). Ucxonusie gannbie: yactota 900 MI'1, BX0oaHOM
umnenanc YMIla pasen 14 —j800 Om. AHTEHHYIO
CHCTEMY BBIIOJIHUTH HA NOJUI0KKE TOMIMHON 0.5 MM ¢
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\ MPOHHUIIAEMOCTBIO 4.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TTPEUMYIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.Yto Takoe koauuueHT ycroitunBoctu Tpanzucropuoro CBY ycunutens u OT 4ero oH
3aBUCUT?

2. Kak B HFSS 3anaercst BOJIHOBOAHBIN MOPT?

3. BeiOparth pa3mepsl 3epKaIbHOM MapaboIuYecKoi aHTeHHBI, KoTopas odecrieunt KH/I He
menee 30 nb?

IIpouenypa npoBenenust
Kaxxnomy cryznenty Beigaércs Ouner. B 6uiere Tpu Bompoca.

L Ilepeuenv Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Mnaukarop: MJI-1nk-2 3HaeT MeTOIbI BBIIIOJHEHHS pACYETOB OCHOBHBIX
TCXHHNYCCKHUX XapaKTepI/ICTI/IK paI[I/IOE)JIeKTPOHHI)IX YCTPOﬁCTB

Bonpocel, 3a1anns
1.CymHocTs MeTO1a KOHEUHBIX 351eMeHToB. Kakue xapakrepuctuku CBY ycrpoiicTs
paccuutsiBatoTcsi B HFSS?
2.Iloka3zatp Ha nuarpamme CMuTa, Kak corinacyrTcs umnenanc anternsl 10+j20 Om ¢
umneaancom uumna 20-j50 Om.
3.Bun 6asucHoi (pyHKIIMU B METOZE€ MOMEHTOB. AJITOPUTM PELIEHUS 3JIEKTPOIUHAMUYECKON
3anaun B HFSS.
4.Kax BbIOIHUTH pacuet ¢ noMoiubio HFSS ¢unbrpa ¢ nuckpernsiMu komnonentamu R, L,
Cc?
5.Kaxk coznate B HFSS pabouyro cuctemy koopAauHaT Mot yrioM 45 rpaaycoB K rio0anbsHON
cucTreMe KOopJaAuHat?
6.PaccunTarh pa3mMepsl ¥ BXOTHON UMITEIAHC TIOITYBOIHOBOTO IMPOBOJIOYHOTO BUOpaTOpa Ha
gacrote 1 I'T.
7.PackpoiiTe anroput™ pemeHus IeKTpoIMHAMUUEcKOH 3a1aun, peanu3oBaHHbiii B HFSS.
Kakue npyrue metoasl pacuera peanu3oBanbl B komiuiekce HFSS Ansoft?
8.Kakue TpeOoBaHuUs HaKJIaIbIBAIOTCS HA XapaKTEPUCTUKHA aHTEHHBI C KPYTOBOM
nossipusanueii? [IpuBenure cTpykTypy aHTEHHBI C TMHEMHOMN MOJISpU3ALMEd U C KPYTOBOM
noJsipu3aluen
9.Kak yBuneTs OnmkHee nojie anTeHHbI? Kak BbIBECTH 3HaUeHUs OJIMKHETo MoJist Ha rpaduk?
10.Kak ymeHpIIMTSH 337124y B 4 pa3a IpU aHAIN3€ OTPE3Ka IPSIMOYTOJIBHOTIO BOJIHOBO1A
(pabotatomero Ha ocHoBOM Mozae H10)?
11. BeiBecTu opMyiy CBSI3U yIila U3JIy4€HUsI aHTEHHON PELEeTKU U Pa3HOCTH (a3 MEexXTy
COCETHUMU aHTEHHAMHU.

MartepuaJsl 1JIs1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.Yto saBisieTcs MOZEBIO TEHEpATOPa C BHYTPEHHUM COIIPOTHUBIIEHUEM
OTBeTHI:
1.BonHoBO# nopT
2.MICTOYHUK B BHJI€ 3JIEMEHTAPHOTO TOKa
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3. CocpenoToueHHbII nopT
Bepnpsiit otBeT: 3. Cocpe1oTOUEHHBIN TOPT
2.XapaKkTepuCTUUECKOE COMTPOTUBIICHUE MOXKET ObITh OJJHO3HAYHO OMPEIEICHO
OTBeTHI:
1.Jlns1 MeTaInyeckoro BOJIHOBOAA
2. ]I AMAIIEKTPUYECKOTo BOJTHOBOAA
3. 15 muHuM iepesayu ¢ OJHOPOAHBIM TUIICKTPUKOM
4.JIns TUHUY TIepeIadn ¢ HEOJHOPOIHBIM AUAJICKTPUKOM, HaIlPUMEP, MUKPOTIOJIOCKOBOM
JIMHAHU
Bepnriii orBet: 3.J11s IMHUYM Niepeiadn ¢ OAHOPOIHBIM TUAIICKTPUKOM
3.B nmanbHel 30HE 10JIe
OTBeTHI:
1. YOrBaer kak 1/r
2. YOnIBaeT kak 1/12
3. Y6uIBaeT xak 1/1°1/2
4. PacTer Kak r
Bepusriii otBer: 1. YObIBaeT kak 1/r
4 B najpHEH 30HE II0JI€E UMEET BUI
OTBeTHI:
1. ITimockoii BOJTHEI
2.Cepurueckoit BOITHBI
3.1{unuHapru4ecKoi BOJIHbI
Bepusriit otBet: 2.Cdepuieckoil BOIHEI

2. Komnerennusi/Ungukarop: UJI-2nk-2 3HaeT METOIbI MOCTPOEHUS CTPYKTYPHBIX CXEM
PaIuOdJIEKTPOHHOTO YCTPOMCTBA U TTOJICUCTEM PAUOIEKTPOHHBIX CUCTEM U KOMILJIEKCOB,
peanu3yonmx Tpedyemble alropuTMbl 00paboTKH

Bomnpocel, 3axanus
1. I'ne naxonutcst (pa3oBbIi HEHTP MapabOINUECKOM aHTEHHBI U KaK CTABUTCS pyTOpHast
aHTEHHa OTHOCUTEJIBHO MapaboIniecKoi aHTEHHbI?
2.Kakue snekTpoauHaMudeckre MeTo bl peann3oBanbl B HFSS u kak oHM npuMeHstoTes nmpu
pelieHuu JaHHOoM 3aaaun’?
3.B Kakux ciay4asx Hy)KHO IIPUMEHSATh IEPUOJANYECKUE TPAaHUYHBIE YCIOBUA?
4.Kak ycraHaBIuBaroTCs MOJibl B KaHase Dioke?
5.Kak paccuurare JIH aHTE€HHOM pemerku?
6.IloHsiTHE MHOTONIAPAMETPUUECKOTIO CUHTE3a U MHOTOKPUTEPUATbHON ONTUMHU3ALINH.
7.Kak paccuMTHIBAIOTCS PE30HAHCHBIE YaCTOTHI HUIMHAPUIECKOIO pe3oHaTopa’?
8.Kak paccunTsiBaeTcst BXOAHON UMIEIaHC KBaAPUPHIAPHONW aHTEHHBI?
9.Kak B030yauTh BOTHOBOJ BBICIIMM TUTIOM BOJH H20?
10.AnroputmM pacyera AByx3epKajabHoU aHTeHHBI B cucteme HFSS
11.Anroputm™m pacuera TpansuctopHoro CBY ycunurens na HFSS.

MatepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.Ha noBepxHOCTH MeTa/lIa ¢ KOHEYHON MPOBOJANMOCTBIO BBIITOJIHAOTCS TPAHUYHBIE YCIIOBHS
OtBerTsI:

1.MimnetaHCHBIE ¢ U30TPOITHBIM UMIIEJAHCOM (UHCIIO0)

2.MMnienaHCcHBIE C AHU30TPOITHBIM UMIIEITAHCOM (TEH30p)

3.PaBeHCTBaA HYJIIO TAHT€HIIMAIBHOTO JIEKTPUYECKOTO MO

4.PaBeHCTBa HYJIFO HOPMAJIBHOTO 3JIEKTPUUYECKOTO TOJISI
Bepusiii otBet: 1.MIMnenancHble ¢ M30TPONHBIM UMIIEITAHCOM (YHCIIO)

2.JInHus nepenadu 3T0 NPOJAOJIBHO OJHOPOIHASA CTPYKTYpa, CoepKaIiast

OTBETHI:
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1.O1uH NpOBOAHUK
2.JIBa mpoBOJHUKA
3. JIBa u Gojee MPOBOTHUKOB
Bepnsriii oteT: 3. /IBa 1 6osiee mpoOBOTHUKOB
3.Bepxusis rpanuiia pabodero quamna3zoHa BOJIHOBOIA OTPEICIIIEeTCs
OTtBeTsI:
1.YacToTol, Ha KOTOpPOI 3aTyXaHUE OCHOBHOI BOJIHBI CTAHOBUTCSI HEJOMYCTUMO OOJIBIIUM
2.Kputnueckoi 4acCTOTO OCHOBHOM BOJIHBI
3.Kputnueckoif 4acTOTOW BOJHBI BHICIIETO TUIIA
Bepnpiit orBet: 3.KpuTnieckoi 4acTOTON BOJHBI BHICHIETO THIIA
4. HwxHss rpaHuIiia padodyero Auana3oHa JIMHAY Tiepeiadd paBHa
OTtBeTsI:
1. Kputnueckoil yacToTe OCHOBHOM BOJIHBI
2.KpuTtnueckoil 4acToTe BOJIHBI BBICIIETO THIA
3. Hymo
Bepnsiii orBeT: 1. Kputnueckoi 4acToTe OCHOBHOM BOJIHBI

3. Komnerenuus/Muaukarop: NJ1-3nk-2 YMeeT npoBoaANTh KOMIIBIOTEPHOE MOJCITUPOBAHHIE
PalMO3IEKTPOHHBIX YCTPOHCTB B crienuanu3upoBaHHbix CAIIP Ha ocHOBe 0a30BBIX aJIrOPUTMOB
(dbopMupoBaHus, epesaun, npruemMa u 00paboTKH paJuOCUTHAJIOB

Bonpocel, 3a1anns
1.Kak u B kakux ciyyasx B CBY cTpykrype ycTaHaB/IMBaeTCs BOJIHOBOIHBIN U JUCKPETHBIN
nopt?
2.PaccunTath pa3mMepsl Han4-aHTCHHBI Ha TOJIOKKE C MPOHUIIAEMOCTHIO 4, paboTaromiel Ha
gactore 1 I'Tm.
3.IlosicHUTBH, HA IPHIMEPE BOIHOBOJHOTO TpaHC(POpMATOpa, MPOIECcC: ONTUMHU3AIIH,
CTaTUCTUYECKOT0 aHAJIN3a U pacyeT BbIXOA FOIHBIX.
4.Kak paccuuThIBaeTcs AuarpaMma HallpaBJI€HHOCTH (pa3supoOBaHHOM aHTEHHOW pemeTkH (3
METO0/1a).
5.Kak paccuurtars BX0JIHOM HMIIeJaHC KBaAPUDUIIPHON aHTEHHBI (C 4 TOpTaMu).
6.HapucyiiTe KOHCTPYKIMIO TUIAHAPHON aHTEHHBI, KOTOpasi UMEET IPUOPUTETHOE HAIIPABIECHUE
W3JIy4EHHUS.
7.Metonbl aHann3a (pa3upoBaHHON aHTEHHOM pPEIIeTKH, peali30BaHHbIe B IPOrpaMMax
ANEKTPOINHAMHYECKOTO MOJEITUPOBAHMUSL.
8.Iponecc MoaenupoBaHus OTpe3Ka KPYIoro BOJIHOBOAA, IO KOTOPOMY pacpOCTpaHsIeTCs
BonHa E11
9 Ilpennoxute MeTog pacuera TpansuctopHoro CBY ycunurens, ucnons3ys HFSS
10.MeToa KOHEUHBIX 37IEMEHTOB. M37105KUTh aJITOPUTM pacdeTra 3JIeKTPOIMHAMUYECKON
3a/1a4M, JOBEIEHHOM 10 CUCTEMBI TMHEUHBIX YPABHEHUH.
11.Anroputm MoaenupoBanus peppUTOBOTO HUPKYIATOpa ¢ nomonibio HESS.
12.ITokazaTh MoCiIeA0BaTEILHOCTh pacueTa cCOOCTBEHHBIX YacToT pe3oHaropa Ha HFSS.
13.ITocnenoBaTeTbHOCTH TPOSKTUPOBAHMS (PUIIHTPA C TTOMOIIBIO TIporpamMm D]
MojenupoBanus. CipoeKTUPOBATh MOJIOCOBOH (DMIIBTP 2-TO MOpsAKa.
14.Kak B cucreme HFSS paccunteiBaercst 3aBUCHMOCTD YaCTOTHOW XapaKTEPUCTUKH
BOJIHOBOJHOTO (PUIIBTPA OT TEMIEPATYPhI OKPYXKAIOIIEH Cpe/ibl.

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kaxoii mapameTp onuchIBaeT nepeiady YHEPruu 3JIEKTPOMAarHUTHBIM TI0JIEM UEPE3
MTOBEPXHOCTh S
OtBeThI:
1. BekTop 31eKTpUYeCcKOro mosst

2. Vlarerpait ot AeWCTBUTEIbHON YacTH BekTopa [IofHTHHTa 0 MOBEpXHOCTH S
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3. MHTerpan 1o moBepXHOCTH S OT BEKTOPa IEKTPUIECKOTO OIS
4. Bekrop IloiiaTHHTa
5. [leicTBUTENBHAA YacTh BekTOpa [loHTHHTa
Bepnsiit orBeT: 2. HTErpan ot neicTBUTENIbHOM YacTh BekTopa [loitHTHHra 110
IIOBEPXHOCTU S
2.3aBHCAT JIU CTOPOHHUE TOKU OT 3JIEKTPOMArHUTHOTO MOJIS
OTBeTHI:
1. 3aBucsr
2. He 3aBucsr
3. 3aBHCAT, HO OYEHb C1a00
Bepuriit otBet: 2. He 3aBucsr
3.CTpyKTypa HEB3aUMHa, €CIIU
OTBeThI:
1. B Heli ecTh aHU3OTPOITHBIE CPEIBI
2. B Hell ecTb TUPOTPOIIHBIE CPE/IBI
3. B Hell ecTh MarHUTO-UAJIEKTPUKU
BepHnbplii oTBeT: 2. B Hell ecTh THPOTPOIIHBIE CPEIbI
4.B cTpyKType ¢ OIHOH MIOCKOCTHhIO CHMMETPHH B IIJIOCKOCTU CUMMETPUU UMEETCS MAKCUMYM
TaHTE€HI[MATLHOTO MAarHUTHOTO 1OJIsl. Kakyro CTEHKY MOKHO pa3MECTUTh B IJIOCKOCTH
CUMMETPHUH, HE UCKA3UB IIPU 3TOM UCXOJHOE ToJie?
OTBeTHI:

1. 1.MpeanbHy0 MarHUTHYO

2.MneanbHyIo 3J1EKTPUIECKYIO

BepHnblii oTBeT: 2.1 n€anbHyr0 31€KTPUUECKYIO
5.0nexTpruuecKuil TOK napaieabHbI UAEaIbHO IPOBOASIILIEH TOBEPXHOCTH UMEET 3€pKATILHOE
n300pakeHue B BUE

OTBeThI:

1. 1.MepneHANKYNAPHOIO NOBEPXHOCTU 3/IEKTPUYECKOro TOKA

2.ITapaynenbHOro NOBEPXHOCTH JIEKTPUUECKOT0 TOKA C TEM K€ HAIPaBIECHUEM

3.IlapanienbHOro NOBEPXHOCTH JIEKTPUUECKOTO TOKA C IPOTUBOMOIOXKHBIM HAIIPaBIEHUEM

4.ITapannenbHOro NOBEPXHOCTH MarHUTHOI'O TOKA C POTUBOIIOJIOKHBIM HAIPABICHUEM
Bepnpiii otBet: 3.11apamienbHOro noBEpXHOCTH AIMEKTPUUYECKOTO TOKA C
IIPOTUBOIIOJIOKHBIM HaIlPaBICHUEM

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIONIHEHA B paMKaX "TPOJIBHHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHUECKUX PEIICHHIMA

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypoBHs. BOJIBIIMHCTBO OTBETOB AaHBI BEpHO. B wacTn Marepuana ecTh He3HAUYNTEIbHBIE
HEJIOCTATKU

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Ouenka ompenaensercs B cooTBeTcTBUH ¢ I[lonokeHueM o OOIBHO-PEUTHHTOBOM CHCTEME IS
crynenroB HUY «MOW» Ha 0oCHOBaHUU CEMECTPOBOM U 3a4ETHOW COCTABJISIONINX.
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