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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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
PaZioOdIEKTPOHHBIX CUCTEM M KOMILJIEKCOB U IPOLIECCOB JJIsl 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 padoTta «OnTumMuzanys napaMeTpoB 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 peanmzanun: [Tncemennas pabora
1. Tect «OCHOBHBIE METO/BI M AITOPUTMbI BBIYUCIUTEIBHOMN IEKTPOJMHAMUKI
(TectupoBanue)
2. Tect «Ortanbl MOJeNUpOBaHMsI aHTeHH U ycTpoiicTB CBY B makeTax nmpuKiIagHbIX
nporpamm» (TecTupoBaHue)

BPC aucuunjavHbl

9 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUIEr0 KOHTPOJS YyCHEBaeMOCTH IO
AUCHHILINHE:

KM-1 Tect «OCHOBHBIE METOJIBI M AJITOPUTMBI BEIYUCIUTEILHOM diekTpoauHamMukny (TectupoBanue)
KM-2 Tect «2tamnbl MoAeNIUpOBaHUs aHTeHH U ycTpoiicTB CBY B makeTax MpUKIaJHBIX IPOrpaMM»

(TectupoBanue)
KM-3 KonrponbHas padora "Pacuer u3nydeHus: pyropHOi aHTEHHBI B TAKETAX MPHKJIAJHBIX
nporpamMm" (KonTpossHas pabora)

KM-4 KOHTpOJ’IBHaH pa60Ta ((OHTI/IMI/ISaI_II/IH napamMeTpoB ACIUTCIIA MOITHOCTH B MUKPOITIOJIOCKOBOM
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WCITOJTHCHUH B TIaKeTax MPUKIaAHBIX porpamMmy (KoHnTponbsHas pabora)
KM-5 PacuerHoe 3aanue «PacueT B makeTax MpUKIaIHBIX TPOrpaMM aHTEHHBIX 33]1a4 C BKIIOUEHHUEM
JIMCKPETHBIX aKTUBHBIX 371eMeHTOB)» (PacueTHO-Tpadudueckas padota)

Bua npoMexkyTouHo aTTecTauMu — 3a4€T C OI[EHKOM.

Beca KOHTpOIBHBIX MeponpusTHii, %o

P Nunexc KM- | KM- | KM- | KM- | KM-
asJiel1 JUCIUILIMHBI KM: 1 5 3 4 5
Cpox KM: 4 8 10 13 15
BBenenue
BBenenue +

0030p COBpEMEHHOTO MPOTPAMMHOT0 00ECTICUCHUS
pacuera u npoektupoBanus anteHH 1 CBY ycrpoiicTs

0O0630p COBPEMEHHOT'O MPOTPAMMHOI0 00ECTICUCHHS

pacueTa 1 npoekTupoBanus auTeHH u CBY ycTpolicTs " i i
[TpoextupoBanue anteHH 1 CBY ycTpoiicTB ¢ OMOIIIbIO

nporpammbel HFSS ANSYS u Savant

[TpoextupoBanue anteHH 1 CBY ycTpoiicTB ¢ OMOIIIbIO + + + +

nporpammbel HFSS ANSYS u Savant

I'u6punnoe mogenupoanue CBU-ctpykryp B HFSS
ANSYS

I'u6punnoe mogenupoanue CBU-ctpykryp B HFSS
ANSYS

Bec KM: | 10 10 25 25 30




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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-2 N-1nk-> 3Haer anropuT™mbl | 3HATh: KM-1 Tect «OCHOBHBIE METOBI U AJITOPUTMBI BHIYUCITUTEIILHON
U THUOOBBIE  METOJUKU | METOJBI U aJTOPUTM anekTpoanHaMukm» (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: KM-2 Tect «9Tansl MmogenupoBanus auTeHH 1 yctporicts CBY B makerax
HCII0JIb30BaTh TUIIOBBIE | BHIOPATh METO MpPUKJIaJHBIX porpamm» (TectupoBaHue)
METOJMKHA HMMHUTAMOHHOIO | MOJAETUPOBAHUS IS KM-3 KontponwsHas pabota "PacueT u3nydeHus pynopHOi aHTEHHBI B
MOJIETUPOBAHUS TOJCUCTEM | PEIICHUS KOHKPETHOU nakeTax npukiagaeix nmporpamm” (KontposbHas padorta)
PaaNO3JIEKTPOHHBIX CHUCTEM | 3a/a4d, TPUBOISIIMMA K
Y KOMIUIEKCOB U MPOIIECCOB | PEILEHUIO C 3aJJaHHOU
TOYHOCTBIO IpU
MUHHMAJIBHBIX 3aTpaTax
BBIYUCITUTENbHBIX U
BPEMEHHBIX PECYPCOB
[1K-2 NJI-3nk-2 Ymeer | YMers: KM-4 KonrtpomabHas padota «OnTUMHU3aLKs TapaMeTPOB ASTUTENS

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

MOIIIHOCTH B MUKPOIIOJIOCKOBOM HCIIOJHEHHUH B MAaKeTax MPUKIIAIHBIX
nporpamm» (KontposnbsHas pabota)

KM-5 PacuetHoe 3aganue «Pacuer B maketax NpHUKIAIHBIX IpOrpaMMm
AHTEHHBIX 3a/1a4 C BKJIIFOUEHHUEM JAMCKPETHBIX AKTUBHBIX JJIIEMEHTOB»
(PacuetHo-rpaduueckas padota)




C TIOMOIIBIO CTAaHJAPTHBIX
IaKeTOB IPUKIIAJHBIX
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 KoHTPOILHOTO MeponpusitTusi: TectupoBanue
Bec konTpoabHoro meponpusitusi B bPC: 10
IIpouenypa mnpoBedeHUs] KOHTPOJIbHOIO MeponpusTus: KaxaoMmy CcTyneHTy BbIaéTCs

HHIUBUAYAJIBHOC 3a/laHUC HA TCCTUPOBAHUC.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

HpOBepﬂeTCﬂ 3HaHHUEC OCHOBHBIX MCTOJO0B U aJITOPUTMOB BBIYMCIIMTEIILHOM QJICKTPOANHAMUKHA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YyJIbTATHL BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
06y‘~IeHI/I$[ IO JUCHUIIJIINHE
3HaTh: MCTOABI u AJITrOpUTM l.CpaBHI/ITC OCHOBHBIC 3JICKTPOAMHAMHWYCCKUC

SJICKTPOAUMHAMHNYCCKOI'O
MOJCIUPOBAHUA AQHTCHH U YCTpOﬁCTB
CBY

METO/IbI 110 CJI0KHOCTH aJITOPUTMOB
2.CpaBHHUTE OCHOBHBIE JIEKTPOAMHAMUUYECKUE
METO/Ibl [10 YHUBEPCAIBHOCTH ISl PEILIECHUS
LIMPOKOTO KPyra IEKTPOAUHAMUYECKOTO
MOJIETTUPOBAHUS

3.CpaBHUTE OCHOBHBIE MIEKTPOJAUHAMUYECKUE
METO/IbI 110 TOYHOCTHU PELICHUS

4. VI310%KHUTE QITOPUTM METO/1a KOHEUHBIX
AJIEMEHTOB

5.M31n0%kHTE aIrOpuT™M METOAA KOHEUHBIX
pa3HoCTel BO BpEMEHHOM 00JacTH

6.M31105x1TE QITOPUTM METOA MOMEHTOB
(MHTErpaJbHBIX YPaBHEHHUI)

7.Yto Takoe ¢pynkuus ['puna?

8.Kakue 0azucHble PyHKINN TPUMEHSIOTCS B
METO/I€ KOHEUHBIX YJIEMEHTOB?

9.Kakue 0azucHble QYHKIIMU TPUMEHSIIOTCS B
METOJI€ MOMEHTOB?

10.Yto Takoe O6a3ucHbIE QYHKIIMH BBICIIMX
NOPsAKOB?

11.Yrto Takoe siueitka Yee u Jy1sl 4ero oHa Hy>XKHa?
12.M135105%k0TE aaropuT™ OBICTPOTO MYJIBTHIIOIBHOTO
MeTo/1a

13.]1151 4ero B MeTo/1e KOHEUHBIX Pa3HOCTEN BO
BpEMEHHOH 00JacTy MPUMEHSIETCS AyailbHas ceTKa
pa3buenus?

14.Kak BbIOpaTh KpUTEpUN CXOAUMOCTH pelIeHUs?
15. /s Kakux 3a1a4 MpeArnoYTUTEIbHEE
HUCIOIb30BATh METOJ MOMEHTOB?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu gvinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBIMIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIIIOIHEHO

KM-2. Tect «ITanbl MoAeIMPpOBaHUs aHTeHH U ycTpoiictB CBY B makerax
NMPUKJIAJIHBIX IPOrPaMM»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitus: TectupoBanue

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHUsi KOHTPOJBHOrO MmeponpusaTHa: KaxinoMmy cTyneHTy BbLIAaéTCs
VWHJVBHIyaJIbHOE 33/IaHAE HAa TECTUPOBAHUE.

Kparkoe cogepxxanue 3aganus:
[TpoBepsieTcsi mIOHMMaHUE 3TANlOB MOJEIMPOBaHUsI aHTEeHH U ycTpoiictB CBY B makerax
IIPUKIIAIHBIX IIPOrpaMM

KoHTpoJibHbIE BONIpoCchl/3aJaHUA:

3amaHupoBaHHbIE pe3yibTaThl 00ydeHHMs 1o | Bompocbl/3aganus ais NpoBEpKU
JTUCIUIUINHE

VYMmeTb: BbIOpaThb METOJ MOJEIUPOBAHUS  JUIS 1.Kakum 00pa3om peain30BaHO ONMUCAHHE
pelmeHuss KOHKPETHOM 3a1adM, NPUBOIALNIMN K MaTepHUaIoB TPEXMEPHBIX OOBEKTOB B
pEUICHUI0 C  3aJaHHOW  TOYHOCTBIO  IIPHU BU/JIE TPEXMEPHBIX YaCTEN IIPOEKTa U C
MUHHUMAQJIBHBIX 3aTpaTax BbIYMCINUTEIBHBIX W MTOMOIIbIO TPAHUYHBIX YCIOBUI?
BPEMEHHBIX PECYPCOB 2.DJEeKTpUYECKUE U MArHUTHBIE CTEHKH,

KaK OHU yCTaHaBJIMBAIOTCS B
aHAJIN3UPYEMOM CTPYKType?
3.I'pannyHbIE YCIOBUS, UMEIOLIUECS B
HFSS

4.Kak peanuzoansl noptel B HFSS u B
KaKUX CIy4asX OHU IPUMEHSIOTCS?
5.Pabouas cucreMa KoopJuHaT U €€
MIpUBsA3Ka K 3JIEMEHTAM CTPYKTYpbI
6.MeTopl ONITUMH3ALUY, PEATTU30BAHHBIC
B HFSS?

7.Bb16paTh MUHUMAIIbHBIN BpEMEHHOM
miar AJi1 MOJIEJIMPOBaHUS CTPYKTYpPHI B
nuanazone 0.1,10 I'T'u meTogom
KOHEYHBIX pa3HOCTEW BO BPEMEHHOM
obacTH.

8.Kak ycTaHOBUTh M BO30YAUTH




3annaHupoOBaHHbBIE pe3yiabTaThl oOyueHust 1o | Bompocbl/3amanus ams npoBepKu
JTUCHUTIIINHE

OIIPEACIECHHYIO MOAY B BOJIHOBOZE?

9.B kakux cimyyasx JUisl yMEHbIICHHUS
o0beMa 331a4l yCTaHABIMBAETCS
MarHMTHas CTEHKa, a B KaKux —
JNEKTPUYECKAs CTCHKA?

10. B xakux ciay4asx Hy>KHO IPUMEHSTh
NEPUOANYECKHAE TPAHUYHBIE YCIOBUA?
11./laiiTe onpeneneHue U CyIHOCTb
noptoB DokKe.

12.Metons! pacuera B HFSS u nns
pEILIeHNs KAKUX 33/1a4 OHU IIPUMEHSIOTCA?
13.Kak u B kakux ciayyasx B CBU
CTPYKTYp€ yCTaHABIMBAECTCs
BOJIHOBOJIHBIN U JUCKPETHBIN NOPT?
14.Kak paccuutaTh BXOJHON UMIIETAHC
KBaJIpUPUISIPHON aHTeHHBI (C 4
MIOPTaMH).

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BBICTABISETCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-3. Kourpoabnas padora "Pacyer n3ny4eHusi pynopHOH aHTEHHbI B IAKeTaX
NPHUKJIAIHBIX IporpamMm"

®opmbl peaausanun: KomnsroTepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHUs] KOHTPOJBHOrO MeponpusaTHa: KaxnoMmy cTyzneHTy BbLIaércs
WHVBHIyaJIbHOE 3a/I1aHHE.

Kparkoe conepxxanue 3aganus:
[TpoBepsieTcst yMeHue BbIOpaTh METOI MOJIETTUPOBAHUS JJIs PEeLIeHUs] KOHKPETHOH 3a7auu,
MIPUBOISIIMMI K PELICHUIO C 3aIaHHOM TOYHOCTBIO IIPY MUHUMAJIBHBIX 3aTpaTax
BBIYMCIINTEIIBHBIX U BPEMEHHBIX PECYPCOB




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aryaHupOBaHHbIE pe3ynbTatel | Bompocsl/3ananus 1iis IpoBepKu

00y4YeHHSI 110 TUCIIUTUTHHE

YMmers: BBIOpPATH METOJ 1.06ny4arens npeacTaBisier co0oit
MO/JICIIMPOBAHUS JUTs pereHus YETHIPEXCErMEHTHBIN KOHUYECKUI PYIIOP,

KOHKPETHOW 3a/1auyd, NPUBOJALIAN K
PEUICHUIO C 33JITaHHON TOYHOCTBIO TIPH
MUHHUMAaIbHBIX 3aTpaTtax
BBIYMCIIUTEIBHBIX W BPEMEHHBIX

pecypcoB

paboTaroluii B TpeX auarna3oHax 4acToT
OJTHOBPEMEHHO, 110 JBYM MOJISIPU3ALUAM B KOXKAOM
Juana3oHe. BbInoaHuTe onTUMU3aLUI0
JIBYXILIEJIEBOTO BO30YIUTENS PyIIOPHOro 00IydaTess.
BokoBoe B030y:x1eHHE pyrnopa OCYLIECTBISIETCS IPU
MIOMOIIY JIBYX IPOJOJIBHBIX ILeNIel, HaXOAIINXCS B
KPUTHUYECKOM CEYEHUH KOHUYECKON CEKLUU U
PacIioyIOKEHHBIX NEPIIEHANKYIIAPHO APYT JPYTY.
2.CpoeKTupoBaTh CUCTEMY U3 ABYX aHTEHH,
PacIoyIOKEHHBIX IPYT IPOTUB Jpyra Ha PacCTOSHUU
10 meTpos.

OpnHa aHTeHHa: pynopHas aHTeHHa. Bropas anTeHHa
— KBaIpUIIIIpHAst aHTEHHA C KPYTOBOM
nojsipuzanueil. Paccuntare CBSA3b MEXIY ABYMs
aHTEHHAMH JUIS TIOJI0KEHHUsT KBaApUQUIIPHON
AQHTEHHbI OTHOCUTENBHO OCHU u3nyueHus Ha 10°, 20° u
30°.
3.3aymana cucreMa, cocrosias u3 H-cekropuanbHol u
naT4d aHTeHHBI. BeIOpaTh rabapuThl KaXKaoi u3
aHTeHHbl. HeoO6X01MMo paccuuTaTh B3aMMHOE
BIIMSIHUE aHTEHH ApYr Ha apyra. Paccuurars
YaCTOTHYIO XapakTepy S-mapaMeTpoB B JUarna3oHe
gactoT 0.7 — 1.3 ['Tu. Ilyrém ontumuzanuun
TFEOMETPUUYECKUX MTAPAMETPOB PyINOpa MAKCUMAJIBHO
yBenuuuTh [S21| Ha wacrote 1 [T,
4.Cuctema cOCTOUT U3 PYIIOPHOM aHTEHHBI,
3JIEKTPOMArHUTHOE I10JI€ KOTOPOM MajjaeT Ha
JTUDJIEKTPUUECKYIO CPENY, B KOTOPOH MOXKET
HaXOJUTHCS, @ MOKET U HE HAXOUTHCS
MeTaJuInyeckre 00beKThl. Pacyer BBINOIHUTH Ha
gacrote 0.9 I'T'n nHa nporpamme HFSS B uacToTHO# 1
BO BpEMEHHOM 00J1acTH (TTapaMeTphbl UMITYJIbCHOTO
CHTHaJIa BBIOPaTh CAaMOCTOSITEIBHO).
5.CmopenupoBatbk GPS-anTenny, y kotopoii Oyner
yYMEHBIIIEH 3P PEeKT MHOTOy4YeBOCTH, BbI3BAHHBIN
MHOTOYHCIICHHBIMU NIEPEOTPAKEHUSIMHU, T.€. OyJIeT
YMEHBIIIEH YPOBEHb 00paTHOro u3nydeHus. YacTora,
Ha KOTOpO# Jo/hkHA paboTarh aHTeHHa, 1200 M.
6.CrpoeKTupoBaTh CUCTEMY U3 ABYX aHTEHH,
pacnoyioKeHHbIX Ha paccTossHun 10 MeTpoB. OniHa
aHTEHHA: pylIOpHas aHTeHHa. BTopas aHTeHHa —
KBapuUiIsipHas aHTEHHA ¢ KPyTrOBOM
nosispusanuei. PaccuuTarh CBA3b MEXIY IBYMS
aHTEHHAMH JUIS TTOJIOKEHUS KBaApUUIIpHON
AQHTEHHBI OTHOCUTENBHO OcHu u3nydenus Ha 10°, 20 °©
n30°.
7.0nTHMaNbHAs TUpaMUiaibHas PYNIOpHas aHTEHHA
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3anjgaHUupOBAHHBIE
06yquH51 IO AUCHUITJIUHE

pe3yNbTaThl

Bonpocsi/3aganus 11t npoBepKu

JI0J’KHA 00€CIIeUNTh B INIaBHBIX IIOCKOCTSIX
OJIMHAKOBYIO IIMPUHY AMarpamMMbl HalIpaBJIE€HHOCTU
o HyJssM B 20° Ha BomHe A=3 cM. Ompenenure
OCHOBHBIE pa3Mepbl pynopa. Beinonnure
MOJIEJIMPOBAaHUE JTaHHOM aHTEHHBI

8.0nTuManbpHas KOHMYECKasi pyropHasi aHTEHHA CO
CIIaIAlOIIUM K KpasM J0 HyJIs paclpelelICHUEM B
packpbiBe UMeeT nuaMeTp packpbsiBa 40 cM Ha BOJIHE
A=5 cm. Onpeznenure AIUHY pynopa, IUPUHY
JyarpaMMsl HalrpaBiaeHHOCTH 1o Hyssam u KH/I.
BeinosHuTe MOAEINPOBAHNUE JAHHON aHTCHHBI
9.0nTuManbHasi KOHUYECKasi pyIOpHasi aHTEHHA C
PaBHOMEPHBIM PacCIpPECIIEHUEM B PACKPBIBE UMEET
nuameTp packpbiBa 40 cM Ha BOJIHE A=5 cM.
Omnpenenure IMHY pynopa, MUPUHY JUarpaMmbl
HarpasieHHOCTH 110 HyJisiM 1 KH/I. Beimonnure
MOJIETIMPOBAaHUE IaHHOM aHTEHHBI

10.0nTuManbHas nupamMuiaibHasi pyrnopHasi aHTeHHa
JI0JKHA 00€CIIeUnTh B INIaBHBIX MIOCKOCTSIX
OJIMHAKOBYIO IIMPUHY AMarpamMMbl HalIpaBJIE€HHOCTU
o HynsaM B 30° Ha BonHe A=4 cm. Onpenenure
OCHOBHBIE pa3Mepbl pynopa. Beinonnure
MOJIETIUPOBAaHUE IaHHOM aHTEHHBI

11.0ntumarnbHas nUpaMuaibHas PyIopHas aHTEeHHA
MMeeT KBaJPaTHBIN PaCKpbIB CO CTOPOHON KBaJpaTa B
15 cm. [Inuna BonHbl A=3 cM. Onpenenure LIMpUHY
Jyarpammsl HanpasiieHHocTH 1o HysisiM 1 KH/]
aHTEHHbI. BrInonHuTe MOIeMpoBaHNe TaHHOM
AHTCHHBI

12.ITpu KaKOM COOTHOILIEHUU CTOPOH
IIPSIMOYTOJIBHOT'O PACKPBIBA C pABHOMEPHBIM
pacnpenenennem B E-rmockoctu u
KOCHUHYCOMAAIbHBIM B H-11ockocTn nuarpamMma
HaIPaBJIEHHOCTH UMEET OJMHAKOBYIO HIMPUHY 110
HYJISIM B TJIaBHBIX IJIOCKOCTSAX? BolmonHuTe
MOJIETTUPOBAHUE IaHHOM aHTEHHBI

13.0OnTuMmainbHas nupaMuiaibHasi pyrnopHasi aHTeHHa
JI0JKHA 00€CTIeUUTh B IIIaBHBIX TIOCKOCTSIX
OJIMHAKOBYIO IIMPUHY AMarpaMMbl HalpaBIE€HHOCTH
no HyJsiM B 20° Ha BontHe A=3 cM. Omnpenenute
OCHOBHBIE pa3Mepbl pynopa. Beimonnure
MOJIETUPOBAHUE TaHHOM aHTEHHBI

14.0nTrManibHas KOHMYECKAs! pyTIOpHAs aHTEHHA CO
CIa/Ial0IMM K KpasiM 10 HyJIsl paclpele]ICHUEM B
pacKpbIBE UMEET nruameTp packpbiBa 40 cM Ha BOJIHE
A=5 cm. Onpenenure ATUHY pynopa, IUPUHY
JIyarpaMMsl HalrpaBiaeHHOCTH o Hyisim 1 KH/TL
BrinonHuTe MOAenMpoBaHue JaHHON aHTEHHbI
15.0nTuManibHast KOHMYECKAsi pyIOopHas aHTEHHA C
PaBHOMEPHBIM PaclpeeIEHUEM B PACKPBIBE UMEET
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00ydYeHUs 1O TUCITUTINHE

nuaMeTp packpbiBa 40 cM Ha BOJIHE A=5 CM.
Onpenenure JUIMHY Pyriopa, IMUPUHY JUATPAMMBI
HanpasieHHocTy 1o HyssiM 1 KH/I. Beimonnure
MOJICJIMPOBAHKE TAHHON aHTECHHBI

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHkKa "yI0BIeTBOPUTENHHO" BRICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. KontpoabHas padora «OnTumMu3anus apaMeTpoB JAeJUTe/Isl MOIHOCTH B
MMKPOI0JOCKOBOM HCIIOJTHEHUH B MaKeTAX NPUKJIAIHBIX IPOrpaMm»

®opmbl peaauzannu: KomnelorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa npoBedeHHs] KOHTPOJBLHOr0 Meponpusitus: KaxkmoMmy CTyaeHTy BbeIgaérest
WH/IMBUYaJIbHOE 3alaHue.

KpaTlcoe CoA€CpKaHUuE 3alaHUA:
HpOBepHeTCH YMCHHC BBI6paTB METOJ MOJACINPOBAHUA IJIA PCIICHUSA KOHKpCTHOﬁ 3aJa4u,
HpI/IBO)IHHII/Iﬁ K PCIICHUIO C 3aJIaHHON TOYHOCTBIO IIpU MUHUMAJIBHBIX 3aTpaTtax
BBIYUCIIUTCIIBHBIX U BPEMCHHBIX PECYPCOB

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3aruTaHupOBaHHBIE pe3yibTaThl 00ydeHHss 1o | Bompockl/3amanust st IpOBEPKH
JUCHHUTIIINHE

YMeTb: MOAENMpOBaTh AHTEHHBI U YCTPOWCTBA 1.Paccuntarh MUKpPOTIOJIOCKOBYIO JIMHHUIO
CBY c nenplo a”Hamu3a W ONTHUMM3ALMM HUX JuiHOM 10 MM, mMpUHON 2 MM Ha
MapamMeTpoB C HCHOIB30BAHUEM HWMEIOIINXCS MOJIJI0KKE TONIMIMHON | MM

CPEICTB MCCIEAOBAHUMN, BKJIKOYas CTaHAAPTHBIE nponunaemoctsb 10 Ha nporpammax HFSS.
MaKeThl MPUKJIAJHBIX TPOrpaMM 2.IIpoexTupoBaHue THOPUIHOTO KOJIbIIA B

nuanasone 2.2 ['Tu-2.3 I'Tu. YcrpoiictBo
JOJDKHO PAacCIioaratbCsi Ha MOJTOKKE U3

Mmatepuana DAD pazmepom 70Mm*70MM.
3.IIpoexkTupoBaHuE KBAPaTHOI'O MOCTA B
muanazone 2.2 I'Tu-2.3 I'Th. YerpoiicTBo
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3amnaHupOBaHHbBIE pe3ynbTaThl o0ydeHus 1o | Bompockl/3aganus nmis npoBepKu
JTUCHUTIIINHE

JIOJKHO PAcIioyiaraTbCsi Ha MOAJIOKKE U3
matepuana DAD pazmepom 70Mm* 70MM.
4.IIpoekTupoBaHUE KBaPAaTHOTO MOCTa B
nuanaszone 1.2 ['Tu-1.3 I'Tu. YcrpoiictBo
JIOJKHO PAcIioyiaraTbCsi Ha MOAJIOKKE U3
matepuana DAD pazmepom 70mMm* 70MM.
5.IIpoexkTupoBanuie rHOPUAHOTO KOJIbIIA B
nuanaszone 1.2 ['Tu-1.3 I'Tu. YcrpoiictBo
JIOJKHO PAcIioyiaraThCsi Ha MOAJIOKKE U3
matepuana DAD pazmepom 70Mm* 70MM.
6.Paccuntath MUKpPOMOJIOCKOBYIO JIMHUIO
JUTMHOU 12 MM, IIUPUHOM 2 MM Ha
MOJIJIOXKKE TOMIIMHON 1 MM
nponuiaeMocts 8§ Ha mporpammax HFSS.
7.1IpoexTrpoBaHUE KBAIPAaTHOTO MOCTA B
nuanaszone 1.7 ['Tu-1.8 I'Tu. YcrpoiictBo
JIOJKHO PACIIoNaraThCsi Ha MOAJIOKKE U3
marepuaia DAD pazmepom 70mMm* 70MM.
8.IlpoexkTupoBanue rHOPUAHOTO KOJIbIIA B
nuanaszone 1.7 ['Tu-1.8 I'Tu. YcrpoiictBo
JOJKHO PACIIoNaraThCs Ha MOAJIOKKE U3
matepuana PAD® pazmepom 70Mm* 70MM.
9.Paccuntath MUKpPOMOJIOCKOBYIO JIMHUIO
JUTHHOU 14 MM, IIUPUHOM 2 MM Ha
MOJIJIOXKKE TOMIIMHON 1 MM
npoHuIaeMocth 6 Ha mporpammax HFSS.
10.IIpoexkTupoBaHme KBaJIpaTHOTO MOCTA B
nuanaszone 1.9 ['Tu-2.0 ['Tu. YcrpoiictBo
JIOJDKHO PacIoylaraThCsl Ha MOJUIOKKE U3
Matepuana DA pazmepom 70mMm* 70MM.
11.IIpoexkTupoBanue ruOpUIHOTO KOJIBIIA B
nuanaszone 1.9 ['Tu-2.0 ['Tu. YcrpoiictBo
JIOJDKHO PacIoylaraThCsl Ha MOJUIOKKE U3
marepuaina PAD pazmepom 70Mm*70MM.
12.PaccuntaTh MUKPOIIOJIOCKOBYIO JINHUIO
JUIMHOW 8 MM, IIMPUHOM 2 MM Ha
MOJIJI0KKE TONIIMHON | MM
npoHunaemocts 12 Ha nporpammax HFSS.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [l PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
13




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJJaHue PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. PacueTHoe 3a1aHue «Pacyer B nakerax NpUKJIAJIHbIX POrPaMM aHTEHHbIX
3a/1a4 ¢ BKJIIOYEHHEM JUCKPETHBIX AKTUBHBIX 3J1eMEHTOB)

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBedeHUs] KOHTPOJIbHOrO MeponpusTus: KaxnoMmy CcTyneHTy BbLIaéTCS
WH/IMBUIYalIbHOE 3ajIaHuUE.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
HpOBepHeTCH YMCHHUEC MOACIINPOBATD AHTCHHBI 1 YCTpOfICTBa CBUc OCJIbIO aHaJIn3a U
ONTUMU3AIHMHU UX IMTAPpaMETPOB C UCIIOJIB30BAHUCM UMCIOIIUXCA CPEACTB HCCHGHOBaHHﬁ,
BKJINOYasA CTAaHAAPTHBIC IMTAKCThI IIPHUKIIAAHBIX IIPpOrpaMm

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHUpOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus aAns npoBepKu

00y4eHUs IO TUCIUILINHE

YMeTb: MOJAEIMPOBATH AHTEHHBI MU 1.BBINONMHUTE pacyeT yAeIbHOro HOIIOMEHHS

ycrpoiictBa CBY ¢ menbio aHanuza u MoIHOCTH SAR B rosioBe nosb30BaTesi COTOBOIO

ONTUMH3ALMU UX  [apaMeTpoB C TesiehoHa. Moziesnb roJI0BbI COCTOUT U3 TPEX CJIOEB, C

UCTIOJIb30BaHUEM MMEIOIINXCSl CPEICTB napamMeTpamu, OJTYYCHHBIMU U3 JINTEPATYPHI.

UCCIIEIOBaHMM, BKJIIOYasi CTaHAApPTHbIE Hcxonneie gannele: yactora 900 MI'1, MouHOCTh

MaKeThl MPUKJIAJHBIX TPOrpaMM nepenaturka 0.5 Br. Kopmyc cotoBoro tenedona
UMeeT UIeabHYIO TPOBOJAUMOCTB U pa3Mepsl 15 cMm x
6cM X 2cMm.

2.PaccunTarth pacnpenesieHue TeMIepaTypsl BHYTpU
OMOJI0rMYecKoro o0bEKTa, B BUJIE€ TPEXCIONHOM
MOJIEJIM T'OJIOBBI YelloBEKa. PaccumTaTh TeMieparypy
BJI0JIb JIMHUH, TIEPECEKaIOIEH TOIOBY MOJIb30BaTENs
COTOBOTrO TeJe(oHa B CTATUUYECKOM U TMHAMHYECKOM
peXUME.

3.Pa3zpaboTaTh aHTEHHY-aNIJIMKATOP JJIs OOIydeHUs
ouonoruueckoro oobekra. Paccunrars
pacnpeznenenue temnepaTtypsl B BO 111 HECKOIBKHUX
MOIIHOCTEW Ha BXO/I€ aHTEHHBI-AIIIJIMKATOPA.
4.Monenuposanue CBY neuku (3KpaHUPOBAHHOM C
MarHeTpoOHOM BHYTPH) IIPH MOMEIIEHUN BHYTPh
OMOJIOTHYECKOT0 00BEKTa C PA3INYHBIMU
XapaKTepUCTUKAMU: AUIJIEKTPUUECKOMN
IIPOHULIAEMOCTBIO U NOTepsiMU. PaccunTats none n
TEMIIEPATypy B Cpeje.

5.BBINOITHUTE pacyeT U ONTUMU3ALNIO T€OMETPUU
AKTHBHOM aHTEHHBI CUCTEMBI PaIMONICHTU(DUKAIIUN
(RFID). Ucxonnsie gannbie: yactora 900 MI ',
BxoH0i uMmeaanc YMIla pasen 14 —j800 Owm.
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3anjgaHUupOBAHHBIE
06yquH51 IO JUCHUITJINHE

pe3yabTaThl

Bonpocsi/3aganus 1iist mpoBepKu

AHTEHHYIO CUCTEMY BBIIIOJIHUTH HA IOJUIOKKE
TonmuHou 0.5 MM ¢ TPOHUIIAEMOCTHIO 4.
6.BBINOTHUTE pacyeT aHTEHHOM CUCTEMBI
0ecnmIOTHOTO JIeTaTeNIbHOro anrmnapara. Yacrora 75
MTI'i1, MoutHOCTb M3nydeHus 1 BT. BoInoaHuTth
ONTUMU3ALMIO AaHTEHHOM CUCTEMbI B BUJI€ AaHTCHHBI
Sru-Y no no kpurepuro makcumanbno KH/I, Ha
KopITyce OECITUIIOTHOTO JIETATEIBHOTO arnapaTa
JIuHoM 3 MeTpa u quametpoM 0.5 m.

7.BBINOTHUTE YUCIIEHHOE MOJEIUPOBAHUE aHTEHHBI
OeryIiei BOJIHbI, BBIMTOJTHEHON B BU/IE
JURJIEKTPUYECKOIO CTEPKHS AMaMETPOM 15 MM 1
MPOHUIIAEMOCTHIO 2.5. HaliTh onTuMaibHbIN
poduib, Npu KOTOPOM aHTEHHA UMEET
MakcumanbHblii KH/ 1 MUHUMAaIbHBIN YPOBEHB
OOKOBBIX JienecTKoB Ha yactore 8 ['Tm.

8. BbIMOTHUTH pacyeT aHTeHHON PELIETKH,
COCTOSIICH M3 IMHSHKU 25 3JIEMEHTOB, KAXKJIBIH U3
KOTOPBIX MPEJCTABIAET COO0H 11esb, 00pa30BaHHYIO
BotHOBOJIOM 11 MM Ha 23 mMm. Paccunrtars IH u
KCB kaxxngoi oTaenbpHOM aHTEHHEI B TUalla30He
ckaHupoBaHus pemerku ot 0 1o 90 rpanycos 1o
00erM TIOCKOCTSIM.

9.BbINOTHUTE YUCIEHHOE MOJCIMPOBAHUE AHTEHHBI
Oeryiiei BOJHBI, B BUJE IUIIEKTPUUECKOTO CTEPIKHS
nuaMeTpom 15 MM u mpoHuiaemoctoio 2.5. Haittu
ONTUMABHBINA MPO(UITH, KOTOPHIN UMEET
MakcumanbHelii KH/ 1 MUHUMAaIbHBIN YPOBEHB
OOKOBBIX JlernecTkoB Ha yactote 8 ['T.
10.PaccunTaTh ABYX3€pKalbHYIO0 aHTEHHY 10 CXEME
KaccerpeHa, cocTosIyI0 U3 PYIIOPHOM aHTEHHBI U
JBYX 3epKaJ, u padoTtaromiyto Ha yactore 101 T.
Paccuurate JIH 1 onTuMHU3UpOBaTh pasmMepsl
AQHTEHHBI, YTOOBI MOJTYYUTh MAKCUMAIIbHOE 3HAUECHUE
KH/I. [TpomonenupoBath 001yueHue
METaJUIMYECKOT0 JINCTA ITPU OMOIIHU JaHHOU
aHTEHHBI HaJ TIOCKOCTHIO U ony4duTh IIIP (RCS)
3TOrO JIUCTA.

11.PaccunTaTh aHOMaIbHbIE PE30HAHCHBIE YACTOTHI U
BBIOpaTh MapaMeTphl dJIEMEHTA aHTEHHOW PeIIeTKU
TaK, YTOObl aHOMAaJIbHBIE PE30HAHCHBIE YACTOTHI
CABUHYJHCH BHE pabodero nuanazoHa. BeITOIHUTE
MOJIEJTUPOBAHUE, UCTIONB3YS IEPUOJUUYECKHE
rpaHuyuHble ycnoBus; kaHan dnoke. PaccunrtaTth
JuarpamMmy CKaHHpPOBaHMSI B luana3zoHe yrios oT 0
1o 90 rpan.

12.BBITTOTHUTE MOJIETUPOBAHUE U PACCUUTATh
JuarpaMmy HampaBIIEHHOCTH, a TaKKe OKHEe 1moJie
B ceueHuH JuH3bI Jltonebepra. Buenrnuii nuametp
440 mm Yucino canoes 20, mupuHa ciiost 22 MM.
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3annaHupOBaHHbIE pe3ynbpTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

W3meHenne mpoHUIIaeMOCTH OT 2-X 10 1 (BHEIIHMIA)
110 3aKOHY.

13.MoaenupoBaHue KareTrepa, B OMOJIOTHUECKON
cpene (neuens). Paccunrares pacnpenenenue
TEMIIEPATYPhI MPU PATUYHBIX MOLTHOCTAX
BO30Y)KJICHHS KaTeTTepa

14.IlpoexktupoBanue Tpanzuctopuoro CBY
YCWJIHMTEJIS MM Jlhana3oHa BoJjiH. Mcronb3oBath S-
napameTpbl Tpan3ucropa «IIpuniy (B.Hosropon).
I{enTpanpHas yactora 30 I'T.

15.BBINONMHUTE pacyeT ¥ ONTUMHU3ALUI0 T€OMETPUN
AKTUBHOUM aHTCHHBI CHCTEMBI PAIMOUICHTU(DUKAIINH
(RFID). Ucxomubie nannpie: yactora 900 MI ',
BxoaHo#i umiieaanc YMIIa pasen 14 —j800 Owm.
AHTEHHYIO CUCTEMY BBITIOJIHUThH Ha MOJI0KKE
tomuHOoN (.5 MM ¢ TPOHUIIAEMOCTHIO 4.

Onucanne MKAJbI OIIEHUBAHHS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO
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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 cryneHty Bolgaércst Ouier.
B 6uiere Tpu Bompoca.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8

0C60€HUA 0ucuunﬂunbt

1. Komnerenuusi/Muankarop: NJ1-1nk-» 3HaeT alropuTMsel ¥ TUIIOBBIE METOJUKU UMUTAILIHIOHHOTO

MOJCIUPOBAHUSA ITPOUCCCOB B IIOACUCTEMAX PAANOIJICKTPOHHBIX CUCTCEM U KOMIIJICKCOB

Bomnpocel, 3axanus
1.Kak paccuuThIBaIOTCS PE30OHAHCHBIE YAaCTOThI LIUIMHAPUIECKOrO pe3oHaTopa’?
2.Kak paccunTbIBaeTcs BXOAHOH UMIIEIaHC KBAAPUPIIIPHON aHTCHHBI?
3.Kak B030yauTh BOTHOBO BBICIIMM TUTIOM BOJIH H20?
4.AnropuTMm pacuera AByX3epKaibHOU aHTeHHbI B cucteMe HFSS
5.Anroput™m pacuera tpanzucropHoro CBY ycunurens na HFSS.
6.CymHocTh MeTo/la KOHeUHBIX 351eMeHToB. Kakue xapakrepuctuku CBY ycrpolicTs
paccuutsiBaroTcst B HFSS?
7.Ilokazate Ha nuarpamMMe CMuTa, Kak corjacyrorcs umneaanc anteHHs! 10+j20 Om ¢
umneaancom uumna 20-j50 Om.

8.Bup 6a3ucHON (QyHKIIMM B METO/IE€ MOMEHTOB. AJITOPUTM PEUICHUS dJIEKTPOAMHAMUYECKOM

3amauu B HFSS.

9.Kak Beimonuuth pacuet ¢ nomouisto HFSS ¢uneTpa ¢ auckpernbiMu koMnonentamu R, L,

Cc?

10.PaccunTaTh pa3Mepsl U BXOTHOW UMIIETAHC ITOJTYBOJHOBOTO IIPOBOJIOYHOTO BUOpaTOopa Ha

yactore 1 I'Tm.

MatepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.Yto saBisieTcs MOZEBIO TEHEPATOpa C BHYTPEHHUM COIIPOTHUBIIEHUEM
OtBerTsI:

1.BonnoBO# nopT

2.MICTOYHUK B BHJI€ 2JIEMEHTAPHOTO TOKA

3. CocpenoToueHHbIH MOpT
Bepmnsiit orBeT: 3. CocpeOTOYEHHBIN TOPT

2.XapakTepuCcTUIECKOE COMPOTUBIICHNE MOXKET ObITh OJIHO3HAYHO OIPEIEIEHO
OtBerTsI:

1./l MeTanIm4eckoro BOJIHOBOAA

2. J1ns AMBIIEKTPUYECKOTO BOJIHOBOAA
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3.dns muHUM iepesayu ¢ OJHOPOAHBIM JTUAIEKTPUKOM
4.JIns TuHUY TIepeIadn ¢ HEOJHOPOIHBIM AUAJIEKTPUKOM, HaIlPpUMEP, MUKPOTIOIOCKOBOM
JIMHAHU
Bepnsiii orBet: 3.J11s IMHUYM niepeiadn ¢ OAHOPOIHBIM TUAIICKTPUKOM
3.B nmanbHel 30He 1Moje
OTBeTHI:
1. YoOrBaer kak 1/r
2. YOnIBaeT kak 1/12
3. Y6uIBaeT kak 1/1°1/2
4. PacTeT Kak r
Bepusriii otBer: 1. YObIBaeT kak 1/t
4.B najpHEN 30HE II0JIE UMEET BUIL
OTBETHI:
1. IJTOCKO#1 BOJIHEI
2.Chepuueckoii BOTHBI
3.1{unuHapru4ecKoi BOJIHbI
Bepusriii otBet: 2.Cdepruaeckoil BOIHBI

2. Komnerenuus/Mugukarop: NJI-2nk2 YMeeT UCIOIb30BaTh TUIIOBBIE METOIUKH
UMUTAITUOHHOT'O MOIICJII/IpOBaHI/ISI IIOACUCTEM paI[I/IOE)JIeKTPOHHI)IX CUCTEM U KOMIIJICKCOB U
MIPOIIECCOB

Bomnpocel, 3axanus

1. I'ne naxonutcst pa3oBbli HEHTP MapabOIMUECKOM aHTEHHbI U KaK CTABUTCS pPyINOpHas
aHTEHHa OTHOCUTEJIbHO NapaboIniecKoi aHTEHHbI?

2.Kakue snekTpomHaMudeckie MeTo bl peann3oBanbl B HFSS u kak oHM npuMeHstoTes npu
peuieHun JaHHoM 3aaaun’?

3.B Kakux ciay4asx Hy)KHO IIPUMEHATh NEPUOANYECKNE TPAHUYHBIE YCIIOBUA?

4.Kak ycTaHaBIuBaroTCs MO/ibl B KaHane dnoke?

5.Kak paccuurare JIH aHTE€HHOMN pemeTku?

6.IloHsiTHE MHOTOITAPAMETPUUECKOIO CUHTE3a M MHOTOKPUTEPUATbHON ONITUMHU3ALINH.

7.Kak co3nate B HFSS paGouyto cucreMy KoopAHHAT MO YIiioM 45 rpagycoB K I100anbHON
cucTteMe KoopauHat?

8.Kakue TpebGoBaHMsI HAKJIabIBAIOTCS HA XapaKTEPUCTUKH aHTEHHBI C KPYTOBOM
nossipuzanueii? [lpuBenure cTpykTypy aHTEHHBI C TMHEHHON MOJsSpU3ael U ¢ KpyroBoi
noJisipu3anuen

9.ITocnenoBaTenbHOCTH TPOCKTUPOBAHUS (QUIBTPA C TOMOIIIBIO TTporpamm /]
MoenupoBanus. CipoeKTUPOBaTh M0JIOCOBOM (GUIBTP 2-T0 MOpsAKa.

10.Kak B cucteme HFSS paccuntsiBaeTcsi 3aBUCHMOCTb YaCTOTHOM XapaKTepUCTUKU
BOJIHOBOJHOTO (PUIIbTPA OT TEMIEPATYphl OKPYXKaroIIel Cpe/ibl.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ha noBepxHOCTH MeTaJljla C KOHEYHOW MPOBOAUMOCTBIO BBIMOJIHSAOTCS TPAHUYHBIE YCIOBHS
OTtBeTHI:

1.MriejaHCcHBIE C U30TPOITHBIM UMITEJAaHCOM (YHCII0)

2.MimnenancHbIE ¢ aHU30TPOTTHBIM UMIIETAHCOM (TEH30D)

3.PaBeHcTBa HYIIO TAHT€HIIUAIBHOTO 3JIEKTPUUYECKOTO OISt

4.PaBeHCTBa HYJIFO HOPMAJIBHOTO 3JIEKTPUYECKOTO TOJIS
Bepusiii otBeT: 1.MIMnenancHbie ¢ M30TPOIHBIM UMIIEJAHCOM (UHCIIO)

2.JIuHud nepenaydu 3To MPOJAOIBHO OJHOPOIHAS CTPYKTYpA, COJEpkKanas
OTBeTsI:

1.OuH MPOBOTHUK

2.J1Ba mpoBOAHMKA
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3. JIBa u Gojee MpOBOTHUKOB
Bepnsriii oteT: 3. /IBa 1 6oJiee mpoOBOTHUKOB
3.BepxHss rpanuna pabodero quana3oHa BOJIHOBO/IA ONPEENIAETCs
OTtBeTsI:
1.YacToTo#, Ha KOTOPOI 3aTyXaHUE OCHOBHOI BOJIHBI CTAHOBUTCSI HEJOMYCTUMO OOJIBIIUM
2.Kputnueckoi 4acCTOTO OCHOBHOM BOJIHBI
3.Kputnueckoif 4acTOTOW BOJHBI BBICIIETO TUIIA
Bepnpiii orBet: 3.KpuTnieckoi 4acTOTON BOJIHBI BHICHIETO THIIA
4. HwxHsa4 rpaHuna pabodyero Auana3oHa JIMHUY epeady paBHa
OTtBeTsI:
1. Kputnueckoil yacToTe OCHOBHOM BOJIHBI
2.KpuTtnueckoil 4acToTe BOJIHBI BBICIIETO THIA
3. Hymo
Bepnsiit orBet: 1. Kputndeckoi 4acToTe OCHOBHOM BOJIHBI

3. Komnerennuss/Muaukarop: NJ1-3rk-2 YMeeT HCIoab30BaTh COBPEMEHHBIE CPEACTBA
pa3paboTKU M CO3AaHUS UMUTALMOHHBIX MOJIENEeN paHodJIEeKTPOHHBIX YCTPOHCTB U
PAAUOTCXHUYCCKUX CUCTEM C ITIOMOUIBIO CTAHAAPTHBIX IMMAKETOB IMPUKIIAJHBIX ITPOrpaMMm

Bonpocel, 3a1anns
1.PackpoiiTe anroput™m peeHus 3J1eKTpoIMHAMUYECKOH 3a1aun, peaan3oBaHHblii B HFSS.
Kakue npyrue Meronibl pacuera peanuzoBanbl B koMiuiekce HFSS Ansoft?
2.Kak yBuneTs OnmxkHee 1mosie anTeHHbI? Kak BRIBeCTH 3HAYCHHSI OJIMKHETO TO0JIsl Ha rpaduk?
3.Kak ymeHbIUTH 33124y B 4 pasa MpH aHajau3e oTpe3Ka MPsIMOYTOJIbHOTO BOJIHOBO 1A
(paboraromniero Ha ocHoBOM Moje H10)?
4. BoiBecT (popMyny CBSI3U yIJia U3TyYEHUS] aHTEHHOM PELIeTKU U pa3HOCTU (a3 MexKIy
COCETHUMU aHTEHHAMHU.
5.Kak u B kakux cinyyasx B CBY cTpykType ycTaHaBIMBAETCsl BOJTHOBOIHBIN U JUCKPETHBIN
nopTt?
6.Paccuntarh pa3Mepsl many-aHTEHHBI Ha MMOJI0OKKE C IPOHUIIAEMOCTHIO 4, paboTaroleil Ha
ygacrote 1 I'T.
7 IlosicHUTb, Ha IPUMEPE BOJIHOBOJHOTO TpaHC(popMaTopa, Ipolecc: ONTUMHU3ALHH,
CTaTMCTUYECKOTO aHAJIN3a U pacyeT BbIXOJa rOJIHbIX.
8.Kak paccunTsiBaeTcs [uarpaMmma HarnpaBiIeHHOCTH (a3upOBaHHON aHTEHHO perieTkH (3
METO0/1a).
9.Kak paccuutaTh BXOJHOW UMIIEIaHC KBaIpU(PUIpHON aHTEHHBI (C 4 mopTamu).
10.HapucyiiTe KOHCTPYKIHIO IJIaHAPHOM aHTEHHBI, KOTOpasi UMEET IPUOPUTETHOE
HaIpPAaBJICHUE U3TyYCHHUS.
11.Meronp! ananu3a (a3upoBaHHON aHTEHHOM PELIETKH, pealu30BaHHbIE B IPOrpaMMax
AIIEKTPOJMHAMUYECKOTO MOAEITUPOBAHUS.
12.ITponiecc MoaenMpOBaHUS OTPE3Ka KPYIJIOr0 BOJHOBO/IA, 10 KOTOPOMY pacHpOCTpaHsAeTCs
BonHa E11
13.I1lpennoxuts Metoa pacuera Tpansucropuoro CBY ycunurens, ucnons3yst HFSS
14.MeToa KOHEUHBIX 3JIEMEHTOB. M37105KUTh QJITOPUTM pacdeTa 3JIEKTPOINHAMUYECKON
3a/1a4M, JIOBEICHHOMN JO CUCTEMBI JIMHEHHBIX YPaBHEHHUI.
15.Anroput™M MozearpoBaHus (EeppUTOBOTO IUPKYIsiTopa ¢ momomsio HFSS.
16.ITokazaTe oCiIeI0OBATENHFHOCTh pacueTa COOCTBEHHBIX 4acTOT pe3oHaTopa Ha HFSS.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Kakoii mapameTp ONUCHIBAET NEpPeIady SHEPTUU HIEKTPOMATHUTHBIM IIOJIEM Yepe3
MIOBEPXHOCTh S
OTBeThI:
1. BEKTOp 27€KTPUUECKOT0 MO
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2. Vlaterpai ot AeHCTBUTEILHOM yacT BekTopa [loiiHTHHTa 0 OBEpXHOCTH S
3. MHTETpas Mo moBEPXHOCTH S OT BEKTOPA HIAECKTPUUCCKOTO TTOJIS
4. Bextop IloliHTuHTa
5. HeiictBuTenbHas 4yacTh BekTopa [loliHTHHTA
Bepnplii otBeT: 2. IHTErpan ot AelicTBUTENbHON YacTu BekTopa [loiiHTHHra 1O
MOBEPXHOCTH S
2.3aBUCAT JIU CTOPOHHUE TOKU OT 3JIEKTPOMArHUTHOTO TOJISt
OTtBeTsI:
1. 3aBucsT
2. He 3aBucsr
3. 3aBHCAT, HO OYEHD €1a00
Bepnwsiit otBet: 2. He 3aBucsT
3.CTpyKTypa HEB3aUMHa, €CIIn
OTtBeTsI:
1. B Helt ecTb aHU30TPOIIHBIE CPE/IBI
2. B Hell ecTb TUPOTPOITHBIE CPEIIbI
3. B Hell ecTb MarHUTO-AUAIEKTPUKHI
Bepnsiii otBeT: 2. B Hell €CTh THPOTPOIIHBIE CPEIIbI
4.B cTpyKType ¢ OAHOM IIOCKOCTbI0 CUMMETPHUH B INIOCKOCTH CUMMETPUN UMEETCSI MAKCUMYM
TaHIE€HIMAJIbHOTO MarHUTHOTO MoJs. Kakyro CTEHKY MOKHO pa3MECTUTh B IJIOCKOCTH
CUMMETPUH, HE UCKA3UB IIPU 3TOM UCXOJIHOE 110JIe?
OTtBeTsI:

1. 1.MpeanbHy0 MarHUTHYHO

2.MneanbHyo 31€KTPUUYECKYIO

BepHnriit otBeT: 2.1 1eanbHy0 2IEKTPUIECKYIO
5.97eKTpUYEeCKUI TOK NapauieIbHbIM HAeaIbHO MPOBOISIICH MOBEPXHOCTH UMEET 3€pKAIbHOE
U300pakeHHE B BUIE

OtBeThI:

1. 1.NMepneHAMKYNAPHOIO NOBEPXHOCTM 3/1EKTPUYECKOTO TOKA

2.ITapaynenbHOro MOBEPXHOCTH JIEKTPUUECKOT0 TOKA C TEM K€ HalpaBJI€HUEM

3.ITapamienbHOro MOBEPXHOCTHU INEKTPUUECKOTO TOKA C MPOTUBOIOJIIOKHBIM HAMPABICHUEM

4 IlapannenbHOr0 MOBEPXHOCTH MArHUTHOTO TOKA C TTPOTHUBOIIOIOKHBIM HAIIPaBICHHUEM
Bepusiii otBet: 3.11apanienbHOro noBepXHOCTH FIEKTPUUECKOTO TOKA C
MIPOTHBOIOJIOKHBIM HaIlPaBJICHUEM

II. Onucanue wikanvt oueHuganus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: PaboTta BBIMOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYCCKUX PEIICHHI

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6blnoiHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepualia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenka: 3 («yI0OBIETBOPUTEILHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: Pabota He BHIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HETPaBHILHO

111. Ilpasuna évicmasienus umoz2080ii OYEeHKU no Kypcy

Onenka ompenensiercs B coorBercTBuM ¢ [lomokeHneM o OOJBHO-PEHTHUHTOBOM CUCTEME st
crygentoB H1Y «M3OW» Ha 0OCHOBaHUM CEMECTPOBOM U 3aYETHOM COCTABIISIFOIIUX.
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