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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 WaeHTuduraTop Rec52a4a9-KurushinAA-455a674¢ KypyH_H/IH
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3 A IO
06Pa30BaTeHBH0H Bnaseney Cn3sskoea A.IO. e
HpOFpaMMBI WaeHTudnkatop |ﬁ4eb30863-5iziakovaAY-83831ea CI/IS}{KOBa
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney Kynukos P.C.
BBITyCKaroIIeH Kadeapsl Vermngwratop R7ef0b374-KullkovRS-e851162C P.C. KynukoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
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 CiocoGeH BBINOJIHATh KOMIBIOTEPHOE (MMUTAIIMOHHOE) MOICITUPOBAHHUE TI0JICUCTEM
PaZiOdIEKTPOHHBIX CUCTEM M KOMILJIEKCOB M IPOLIECCOB /ISl aHAJIM3a [1apaMeTPOB MPOLIECCOB U
MOJICUCTEM
NJI-1 3HaeT anropuT™Mbl ¥ TUIIOBbIE METOAUKH UMUTALIMOHHOI'O MOJIEMPOBAHUS IPOLIECCOB B
MOJICUCTEMAX PaIM03JIEKTPOHHBIX CUCTEM U KOMILJIEKCOB
NJ1-2 YMeer ucnosp30BaTh TUIOBBIE METOAMKH UMUTALMOHHOI'O MOJIETIMPOBAHUS IIOJICUCTEM
PaZMORIIEKTPOHHBIX CUCTEM M KOMILJIEKCOB U MPOILIECCOB
NJ1-3 YMeer ucnosp30BaTh COBPEMEHHBIE CPEJCTBA pa3padOTKU U CO3AaHUS UMUTAIIMOHHBIX
MoJieIei paiMOdIEKTPOHHBIX YCTPOMCTB U PAIUOTEXHUYECKUX CUCTEM C ITOMOIIIBIO
CTaH/IapPTHBIX ITAKETOB MPUKIIAJHBIX IPOrpaMm

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomneroTepHoe 3a/1aHue
1. KonTponbHas pabota "Pacder nsinyueHus: pynopHO aHTEHHBI B [TAKETaX MMPUKJIIAJIHbBIX
nporpamm" (KorTponbHas padoTa)
2. KonTponbHast padota «OnTumMuzanys napaMmeTpoB JEIUTENs MOLUTHOCTU B
MHUKpPOIOJIOCKOBOM UCIIOJIHEHUH B MAaKeTaxX MPUKIaHbIX Tporpamm» (KoHnTponbsHas pabota)
3. PacuetHoe 3a1anue «PacueT B makeTax MpHUKIaJHBIX IPOrpaMM aHTEHHBIX 3a]1a4 C
BKJIIOUEHUEM JIMCKPETHBIX aKTUBHBIX 371eMeHToB» (PacueTHo-rpaduueckas pabora)

dopma peanusanun: [TuceMeHHas padota
1. Tect «OCHOBHBIC METO/IBI M AJITOPUTMBI BBIYACITUTEIIBHOM AIEKTPOMHAMUKI)

(TectupoBanue)
2. Tect «Ortanbl MOJeNUpOBaHMsI aHTeHH U ycTpoiicTB CBY B makeTax nmpuKiIagHbIX
nporpamm» (TecTupoBaHue)

BPC aucuunjavHbl

9 cemectp
Beca KOHTpOJIBHBIX MEepONIPUATHiL, %
N — HNupexe KM- | KM- | KM- | KM- | KM-
AST e KM: 1 | 2 | 3 | 4 | 5
Cpok KM: 4 8 10 13 15
Brenenne
BBenenue +
0O0630p COBpEMEHHOTO MPOTPAMMHOT0 00ECTICUeHHUS
pacueta 1 npoekTupoBanus anteHH u CBY ycTpoiicT




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

[IpoexktupoBanue anteHH 1 CBY ycTpolCcTB ¢ TOMOIIBIO
nporpamMmmbel HFSS ANSYS u Savant

ITpoextupoBanue anteHH 1 CBY ycTpoiicTB ¢ IOMOIIbIO
nporpamMmmbel 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

$O0611as yacte/[11s 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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-2 N-1nk-> 3Haer anropuT™mbl | 3HATh: TecTt «OCHOBHBIE METO/BI U AITOPUTMbI BBIYUCITUTEIILHON
U THUOOBBIE  METOJUKU | METOJBI U aJTOPUTM anekTpoauHaMukn» (TectupoBanue)
MMUTAILIOHHOT O ANEKTPOAUHAMUYECKOTO
MOJICTTUPOBAHUS TMPOIIECCOB | MOAECTUPOBAHUS AHTCHH U
B nojacucremax | ycrpoiicrs CBY
PaZMO’IIEKTPOHHBIX CHCTEM
Y KOMIUIEKCOB
I1K-2 N-2nk-2 Ywmeer | YMmerTs: Tect «Otansl MogenupoBaHus aHTeHH U ycTpoiicts CBY B makerax
HCII0JIb30BaTh TUIIOBBIE | BHIOPATh METO MpUKIaaHbIX Iporpamm» (TectupoBanue)
METOJMKHA HMMHUTAMOHHOIO | MOJEIUPOBAHUS JJIs KonTponbHas pabota "Pacyer uznydeHus pynopHOil aHTEHHBI B ITaKeTax
MOJIETUPOBAHUS TOJCUCTEM | PEIICHUS KOHKPETHOU npukiagaeix mporpamm” (KontponbHas padota)
PaaNO3JIEKTPOHHBIX CHUCTEM | 3a/a4d, TPUBOISIIMMA K
Y KOMIUIEKCOB U MPOIIECCOB | PEILEHUIO C 3aJJaHHOU
TOYHOCTBIO IpU
MUHHMAJIBHBIX 3aTpaTax
BBIYMCIIUTENBHBIX U
BPEMEHHBIX PECYPCOB
[1K-2 NJI-3nk-2 YmMmeer | YMeTs: KonTtponbHast pabora «OnTuMH3anys HapaMeTpoB AeTUTENs MOIIIHOCTH B

HCII0JIB30BAaTh COBPEMCHHEIC

cpeactBa  pa3pabOTKH U
CO31aHUuA HNMUTAITUOHHBIX
Mozeen
PaarO3JICKTPOHHBIX
YCTPOMCTB u

PaIuOTCXHUYCCKUX CHCTEM

MOJIETTUPOBATh AHTEHHBI U
ycrpoiictea CBY c¢ nenbto
aHallM3a U ONTUMM3ALMNHN UX
MapaMeTpPOB C
HCTOJIb30BAHUEM
HMMEIOLINXCS CPENICTB
HCCIEIOBAHNH, BKITFOYast

MHUKPOIIOJIOCKOBOM MCTIOJTHEHUH B MAKeTaX MPUKIIATHBIX IPOTPAMM»»
(KonTposbhas paboTta)

PacuerHoe 3amanne «PacdeT B makerax MPUKIIAJIHBIX TPOTPAMM aHTEHHBIX
3aJa4 C BKJIIOUEHHEM JUCKPETHBIX aKTUBHBIX JIeMeHTOB» (PacueTHo-
rpaduueckas pabora)




C TIOMOIIBIO CTAaHJAPTHBIX
[IaKeTOB HPUKIIAJHBIX
IporpaMm

CTaHAAPTHBIC TaKCThI
IIPUKIIAJIHBIX IIPpOrpaMM




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 CoA€cpiKaHuE 3alaHUA:
HpOBepﬂeTCﬂ 3HaHHUEC OCHOBHBIX MCTOJ0B U AJITOPUTMOB BBIYMCIIMTEIILHOM SJICKTPOANHAMHKHN

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 ISl PELLIECHUS UPOKOro Kpyra

JIEKTPOJMHAMUYECKOTO MOIETUPOBAHNUS
3.CpaBHUTE OCHOBHBIE AIEKTPOAMHAMUYECKHUE METObI
110 TOYHOCTH PeIEHUs

4.M1310KUT€E aIrOPUTM METOJ]a KOHEUHBIX AJIEMEHTOB
5.1310HTE aIrOPUTM METOJ1a KOHEUHBIX PA3HOCTEN BO
BpEMEHHOM o0acTu

6./310%1TE QITOPUTM METOJ1a MOMEHTOB
(MHTErpaJbHBIX YpaBHEHUI)

7.Yto Takoe ¢pynkuus ['puna?

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

9.Kaxue 0a3ucHble QYHKIIMH IPUMEHSIOTCS B METO/IE
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 3a71a4 TpeAnouYTUTEIbHEE UCTI0JIb30BATh
METOJ{ MOMEHTOB?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

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




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

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

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

KpaTkoe conep:xkanue 3a1aHusi:

HpOBepHeTCH IMOHUMAHHUC 3TAIIOB MOACIIMPOBAHNA aHTCHH U YCTpOfICTB CBUY B nakerax

IIPUKJIAHBIX IPOrPaMM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

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 BUJE TPEXMEPHBIX YacTei
IIPOEKTA U C MIOMOILbIO TPAHUYHBIX YCIOBUN?
2.DNeKTpUYECKUE U MarHUTHBIE CTEHKH, KaK OHU
YCTaHABJIMBAIOTCS B aHAIU3UPYEMOU CTPYKType?
3.I'pannunsle ycinoBus, umeromuecs B HFSS

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

5.Pabouas cucreMa KOOpAUHAT U €€ MpUBA3Ka 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 ycTaHOBUTD U BO30YJUTH ONPENIEICHHYIO 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.JlaiiTe onpeaeneHue U CyIHOCTb TOPTOB DIloKe.
12.Meroas! pacuera B HFSS n s pemenns kaknx
3a/1a4 OHU IPUMEHSA0TCA?

13.Kak u B xakux cirydasx B CBU crpykrype
YCTaHABJIMBAETCS BOJHOBOHBIM U AUCKPETHBIN OPT?
14.Kak paccunTaTh BXOJITHOW UMIIEAAHC
KBaJIpU(UIsIpHON aHTEHHBI (¢ 4 mopTamu).

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 btnoanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJ]aHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO

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

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa mnpoBeaeHHs1 KOHTPOJBHOrO MmeponpusaTHa: KaxnoMmy cTyneHTy 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
9 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.Yto Takoe koauuueHT ycroitunBoctu Tpanzucropuoro CBY ycunutens u OT 4ero oH
3aBUCHUT?
2. Kak B HFSS 3anaercst BomHOBOAHBIN IOPT?

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

0ce60€enun 0ucuunﬂuubl

1. Komnerenmusi/ Unaukarop: MJI-1nk-2 3HaeT anropuT™Mbl ¥ TUITOBBIE METOIUKH KMUTAITMOHHOTO

MOACIINPOBAHUA TPOUCCCOB B MMOJACUCTEMAX PAAUOIJICKTPOHHLIX CUCTEM U KOMIIJICKCOB

Bonpocel, 3a1anns
1.Kax paccuuTbIBaroTCs pE30HAHCHBIE YACTOThI LIMJIMHAPUYECKOTO pe3oHaTopa’?
2.Kak paccunTbIBaeTcsi BXOAHON UMIIEIaHC KBAAPUPHIPHON aHTECHHbI?
3.Kak B030yauTh BOJTHOBO/ BBICIIMM TUTIOM BOJTH H20?
4. Anroputm pacueta AByX3epKanbHOU aHTeHHbI B cucteMe HFSS
5.AnroputMm pacuera TpanszuctopHoro CBY ycunurens na HFSS.
6.CymHocTs MeTOZ]a KOHEUHBIX 351eMeHTOoB. Kakue xapakrepuctuku CBY yctpoiicTs
paccuutsiBatoTcst B HFSS?
7.Iloka3zars Ha nuarpamMe CMUTa, Kak coryiacytorcst umrnenanc antenHsl 10+j20 Om ¢
umrienancom uuma 20-j50 Om.

8.Buz 6a3ucHOi GyHKIMHU B METOJIe MOMEHTOB. AJITOPUTM PELIEHUS JIEKTPOAMHAMUYECKOM

3amaun B HFSS.

9.Kak BbinmonHuTh pacuet ¢ nomousio HFSS gunbstpa ¢ quckperHsiMu komnonenTamu R, L,

C?

10.PaccuntaTh pa3mepbl U BXOJHON UMITEAAHC MTOIYBOJIHOBOIO ITPOBOJIOYHOTO BUOpaTOpa Ha

gactore 1 [T

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Yto siBisieTcst MO/IETBIO TeHEpaTOpa ¢ BHYTPEHHUM CONPOTHUBICHUEM
OtBeThI:

1.BostHOBOM TIOPT

2.MIcTOYHUK B BHJIE DJIEMEHTAPHOTO TOKA

3. CocpenoTOYeHHBIN OPT
Bepnbplii otBet: 3. CocpeaoTOUEHHBIH OPT

2.XapakTepuCTUYECKOE COMPOTUBICHUE MOKET ObITh OJJHO3HAUHO OIMPEIEIEHO
OtBeThI:

1.JI511 MeTajNIM4ecKOro BOJIHOBOIA

2. /1151 IMAIIEKTPUYECKOTO BOJIHOBO/IA

3.J104 nuHuM epegavyu ¢ OJHOPOAHBIM AUAIEKTPUKOM
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4.]1ns TMHUY TIepeiaud ¢ HEOJHOPOIHBIM TUAIEKTPUKOM, HAIIPHUMEP, MEKPOIOJIOCKOBOU
JTUHUT
Bepuriit oret: 3. /151 TuHUM niepesaun ¢ OJHOPOAHBIM JTUIICKTPUKOM
3.B nannHel 30He moJie
OTBeTHI:
1. VosiBaer kak 1/r
2. YobiBaet kak 1/1"2
3. YOmiBaeT kak 1/11/2
4. PacTeT KakK r
Bepnsiii otBeT: 1. YOBIBaeT kak 1/r
4.B panpHeN 30HE II0JIE UMEET B
OTBeTHI:
1. mI0CKOM BOJIHBI
2.Chepurueckoii BOITHBI
3.1unuHIpru4ecKoil BOJIHBI
Bepnsiii otBet: 2.Cepuueckoii BOIHbI

2. Komnerenuust/Muauxarop: N/1-2nx-2 YMeeT UCIoab30BaTh TUIIOBBIE METOAUKH
MMUTAIIMOHHOTO MOJICIUPOBAHUS MTOJACUCTEM PATUOITIEKTPOHHBIX CUCTEM U KOMIUIEKCOB U
IIPOLIECCOB

Bonpocel, 3a1anusa
1. I'me naxonutcst (pa3oBbIN EHTP MapadOIMIECKON AaHTEHHBI M KaK CTABUTCS PyMOpHas
aHTEHHA OTHOCUTEIbHO MapaboIn4yecKoil aHTeHHbI?
2.Kakue snexktpouHamMuueckre MeTo bl peanu3oBanbl B HFSS u kak oHu npuMensitores npu
pelIeHuy TaHHOM 3a1aun’?
3.B kakux ciay4asx Hy>KHO IPUMEHATh NEPUOANUECKHUE TPAHUYHbIE YCIOBUS?
4.Kak ycraHaB/IMBarOTCs MOAbI B KaHaie Dioke?
5.Kaxk paccunrtars JIH anTeHHOM pemeTku?
6.IlonsTHIE MHOTOIIAPAMETPUYECKOTO CUHTE3a M MHOTOKPUTEPUAIBHON ONITUMHU3ALINH.
7.Kak coznmate B HFSS pabouyro cuctemy koopAuHAT MO yrioM 45 rpaaycoB K rio0anbHON
cucTeMe KOopJaAuHat?
8.Kakue TpeOoBaHUS HaK/IaIbIBAIOTCS HA XapaKTEPUCTUKU aHTEHHBI C KPYTOBOM
nossipusanueii? [IpuBenure cTpykTypy aHTEHHBI C TMHEMHOMN MOJISpU3ALMEH U C KPYTOBON
noJsipu3aluen
9.IlocnenoBarenbHOCTh MPOSKTHUPOBAHUS (PHIIBTPA C TOMOLIBIO Tporpamm D]
MoienrpoBaHusi. CIpOeKTHPOBATH MOJIOCOBON (QMIIBTP 2-TO MOPSAIKA.
10.Kak B cucreme HFSS paccuntbiBaeTCcsl 3aBUCHMOCTD YaCTOTHOM XapaKTEPUCTUKN
BOJTHOBOJIHOTO (DUIIBTpA OT TEMIIEPATypPhl OKPYKAIOIIEH CPeIbl.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Ha moBepxHOCTH MeTa/lJIa C KOHEYHOU MTPOBOIUMOCTBIO BBIIOJTHSIIOTCS TPAHUYIHBIEC YCIOBHSI
OTBeThI:
1.MimnerancHBIC ¢ U30TPOITHBIM UMITETAHCOM (YHCIIO)
2.VMrnienaHCHBIE C aHU30TPOITHBIM UMITETAHCOM (TEH30p)
3.PaBeHCTBA HYJIIO0 TAHT€HIUAIBHOTO JIEKTPUYECKOTO OIS
4.PaBeHCTBa HYJII0 HOPMAJIbHOTO 3JIEKTPUUECKOTO MO
Bepnpiii otBet: 1.MMnenancHbie ¢ H30TPONHBIM UMIIEAAHCOM (UHUCIIO)
2.JluHus nepegavyu 3T0 NPOJOJIBHO OJHOPOJIHAS CTPYKTYpa, CoepKaIias
OTtBeTHI:
1.O1MH NpOBOAHUK
2.JIBa MpOBOJHUKA
3. JIBa u Gomnee MPOBOTHUKOB
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Bepusriii otet: 3. JIBa 1 60s1ee MpOBOAHUKOB
3.BepxHsist rpanuiia pabovero auama3zoHa BOJHOBOA ONPEICIISICTCS
OtBeThI:
1.YacToToM, Ha KOTOPO# 3aTyXaHWe OCHOBHOM BOJIHBI CTAHOBUTCS HEJOITYCTUMO OOJIBIITIM
2.Kputnieckoit 4acTOTOM OCHOBHOM BOJIHBI
3.KpuTrnueckoil 4aCTOTOM BOJIHBI BBICIIIETO THIIA
Bepnplii otBeT: 3. KpuTHueCKOi 4acTOTOI BOJIHBI BBICILIEIO TUIIA
4 HwxHsis rpaHuiia pabodero nuara3oHa JMHAY MTepeaadn paBHa
OtBeThI:
1. Kputnueckoi 4acToTe OCHOBHOM BOJIHBI
2.Kputnyeckoil 4acTOTE BOJIHBI BBICILIEIO TUIIA
3. Hymo
Bepusiit orBet: 1. Kputnueckoi 4acToTe OCHOBHOM BOJIHBI

3. Komnerenuusi/Unaukarop: N/I-3nk-2 YMeeT ucrnonp3oBaTh COBPEMEHHBIE CPEICTBA
pa3pabOTKU U CO3JJaHUsI UMUTAIIMOHHBIX MOJIEJIEH Paaro3JIeKTPOHHBIX YCTPOHCTB U
PaIMOTEXHUYECKUX CUCTEM C MMOMOIIBIO CTAaHAAPTHBIX MAKETOB MPHUKIAIHBIX IPOrPaMM

Bomnpocel, 3axanus
1.PackpoiiTe anropuT™ peuieHus 3JIeKTpoANHAMUYECKOM 3a1aun, peann3zoBanHbiii B HFSS.
Kakue npyrue meronibl pacuera peanu3zoBanbl B koMiuiekce HFSS Ansoft?
2.Kak yBuzets OimrkHee mosie anTeHHbI? Kak BbIBeCTH 3HaYeHUs OJIVDKHEro 1ot Ha rpaduk?
3.Kak ymeHnpmHTh 33124y B 4 paza pu aHajau3e OTPe3Ka MPsIMOYTOJIbHOIO BOJIHOBO/1a
(pabotaromiero Ha ocHoBOM Mozae H10)?
4. BeiBecTu (OpPMYITY CBSI3U YIJIa U3ITyYSHHS aHTCHHOM PEIIETKU U Pa3HOCTH (a3 MEKIY
COCEJHUMU aHTCHHAMHU.
5.Kak u B kakux cinyyasx B CBY cTpykType ycTaHaBIMBaeTCsl BOJIHOBOJIHBIN U TUCKPETHBIN
nopt?
6.Paccunrarh pazmepbl many-aHTEHHBI HA TOJII0KKE C MPOHUIIAEMOCTBIO 4, padoTaromel Ha
gacrote 1 I'T.
7.IlosicHUTb, HAa IPUMEPE BOJTHOBOJHOTO TpaHC(HOpMaTopa, MPOLECcC: ONTUMHU3ALINY,
CTaTUCTUYECKOTO aHAJIN3a U pacyeT BbIXOA FOIHBIX.
8.Kak paccunTsiBaeTcs fuarpaMmma HarnpaBiIe€HHOCTH (a3upOBaHHOM aHTEHHOM perieTkH (3
METO/1a).
9.Kak paccuurtarh BXOJIHOM MMIIeJaHC KBaAPUDUISIPHON aHTEHHBI (C 4 TOpTaMu).
10.Hapucyiite KOHCTPYKLIHIO IIJIaHAPHOM aHTEHHBI, KOTOpasi UMEET IPUOPUTETHOE
HaIpaBJICHUE U3TYYECHHUS.
11.Metoas! ananu3a (pa3upoBaHHONW aHTEHHON PEIIETKH, peaIn30BaHHbBIE B TPOrpaMMax
AIIEKTPOIMHAMUYECKOTO MOIETUPOBAHUSI.
12.ITponecc MoaenMpoOBaHUs OTPE3Ka KPYIJIOr0 BOJHOBO/A, 10 KOTOPOMY PacIpOCTPaHsAETCs
BonHa E11
13.IIpennoxuts Merox pacuera Tpanzucroporo CBY ycunnrens, ucnons3yst HFSS
14.MeTton KOHEUHBIX 2JIEMEHTOB. M3110°KUTh aJITOPUTM pacdeTa 31eKTPOIHHAMUYECKOU
3a/1a4M, JOBEIEHHOM 10 CUCTEMBI JIMHEWHBIX YPABHEHU.
15.Anroputm MoaenupoBanus peppUTOBOTO HUPKYIATopa ¢ nomonibio HFSS.
16.ITokazaTh mociea0BaTeIbHOCTh pacueTa cOOCTBEHHBIX YacToT pe3oHaTopa Ha HFSS.

MarepuaJsl 1JIs1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kaxoii mapameTp onuceIBaeT nepeady SHEPriuM 3JIEKTPOMAarHUTHBIM IIOJIEM YEPE3
MTOBEPXHOCTh S
OtBeThI:
1. BekTop 31eKTpUYeCcKOro mosst
2. Vlarerpai ot AeHCTBUTEILHOM YacT BekTopa [loiiHTHHTa o moBepXHOCTH S
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3. MHTerpan 1o moBepXHOCTH S OT BEKTOPa IEKTPUIECKOTO OIS
4. Bekrop IloiiaTHHTa
5. leicTBUTENBHAA YacTh BeKTOpa IloiiHTHHTa
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.CTpyKkTypa HEB3aUMHa, €CIIU
OTBeThI:
1. B Heli ecTh aHU3OTPOITHBIE CPEIBI
2. B Hell ecTb TUPOTPOIIHBIE CPE/IBI
3. B Hell ecTh MarHUTO-UAJIEKTPUKU
BepHblii oTBeT: 2. B Hell ecTh TMPOTPOIHBIE CPEAb
4.B cTpyKType ¢ OJIHOM INIOCKOCTbEO CAMMETPHUU B IJIOCKOCTH CUMMETPUH UMEETCSI 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.MneanbHyo 31EKTPUIECKYIO

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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