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1. IIEJIA OCBOEHUS JUCHHUIIJINHBI
Iensmu ocBoenus mucuumuabl  «IIpocTpancTBenHas o6paboTka curnanosy (IIOC)
SBJISIOTCA:

2. YcBOEHHE OCHOBHBIX IOJOXEHUN M IPUHLUIIOB TEOPHH MHOT03JIECMEHTHBIX
(asupoBaHHBIX aHTEHHBIX pemeTok (PAP).

3. O3HaKOMJIEHHE ¢ METOJAAMH KOMITBIOTEPHOTO ¥ HMMTALIMOHHOTO MOJICTUPOBAHUS
XapaKTEPUCTHK MHOTOIEMEHTHBIX DAP.

4. AHanu3 XapaKTepPUCTHK MHOT01eMeHTHEIX AP 1 CBOMCTB METOI0B HX (PH3HYECKOTO
MOZETHPOBAHHS C TIOMOLIBIO COBPEMEHHBIX CPEJICTB BHIYUCIIHTEIBHON TEXHUKH.

5. Tlomyuenue 6a30BbIX U YIIyOJE€HHBIX 3HAHUHA 15l yCIICLIHOTO OCBOCHUSA TUCIUILIHHDI
NpodeCCHOHAILHOTO IIHKJIA, CBS3aHHOM ¢ pa3sHbIMU ChepaMu IesTeTbHOCTH
CIEIUAINCTA:

® IIPOEKTHO-KOHCTPYKTOPCKOM,

e IIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOH;

® HayI—IHO-I/ICCJICI[OBaTCJ'II)CKOﬁ;

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OITIOII BO
Juctummza [IpoctpanctenHas o6paborka curnanos (I10C);
- unugeke: b1.B.JIB.3;
- BAapUATHBHAs YacCTh, TMCLUIUIMHEI IO BEIOODY.

YcnemntHoe 0CBOSHUE JUCHUIIIIMHBI IIPEAIIoJiaracT 3HaHHUE 001mX pa3neiioB BBICIIIEH
MaTE€MaTHKH, (bPI3I/IKI/I, OCHOB T€COPHHU LIEeTIEH, TCOPHH DJIEKTPOMArHUTHOI'O IT10JIA,

3JIeKTPOJIMHAMHUKH U PACIPOCTPaHEHUs panuoBoiH, yerpoiicts CBY n aHTeHH.

3. KOMIIETEHIIMU OBYYAIOUIETI'OCsl, ®°OPMHUPYEMbIE
B PE3YJIbTATE OCBOEHU S AUCHUIIJIMHBI [10C

B pe3ynbTaTe OCBOSHHS AHCLHILIHHBI 00yHarOIMICs I0JDKEH IeMOHCTPUPOBATh
CIIEYIOIIHE Pe3yJIbTaThl 00pa3OBaHHU:
1) 3HaTh: OCHOBHBIE MOJIOKEHHS TEOPHH MHOTOJIEMEHTHBIX (pa3ipOBAHHBIX AHTEHHBIX
PENIETOK, METO/Ibl MATEMAaTHYECKOr0 M HMHTAllHOHHOTO MOJIEINPOBAHHS X 1apaMeTpoB,
0COGEHHOCTH XapaKTePUCTHK MHOrodIeMeHTHBIX AP B 3aBUCHMOCTH OT KOH(HIYyparliH,
B3aUMOCBSI3b OCHOBHBIX ITOTPEIIHOCTEH (HH3UYECKOro MaKeTa ¢ pe3y/ibraTaMi MMHTallHOHHOTO
mozaenuposanus (OIIK-1, TTIK-1).
2) YMeTb: HCIOJb3Ys COBPEMEHHBIE TPOrPAMMHBIE CPEJICTBA, MOJICINPOBATE XapAKTEPHCTHKH

MmHOroaneMeHTHbIX ®AP pasnnuHoi KOHQUTypaluy; IPOM3BOIUTH OLEHKY Pa3InIHbIX



MOrPEIHOCTE}f HMHTALMOHHBIX METOI0B HCCIIEN0OBAHUS aHTCHHBIX PCLICTOK (OIIK-1, TIK-1,
[1K-2).

3 ) BJIQ.g!CTI): MaTeMaTHYeCKUMHU METOJaMH MOJEITUPOBaHUS XapaKTECPHUCTUK MHOT'03JIEMCHTHBIX

DOAP un NporpaMMHBIMHA CpeacTBaMH, pealin30BaHHBIMH Ha UX OCHOBE; MCTOAAMH

HMHUTALMOHHOIO MOJIEIMPOBAHUS TapaMETPOB AHTEHHBIX PCHIETOK U cnoco0aMu OLEHKHU

BO3HUKAIOIIUX ITPU 3TOM ITOrPELIHOCTEH (OIIK-1, TIK-1, TTK-2, [1K-4).

4. CTPYKTYPA U COJAEPKAHUE JUCHUIINHBI [1OC

O6mas TpyA0EMKOCTh JUCUUIUIMHBI COCTABIISET 3 3a4eTHbIX eauHHIbl, 108 yacos.
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yueGHOTO mporecca, KOTOPbIH onpe/essieTcsi paCIMCaHHEM.

B paznene “TIpakTuyecKue 3aHATHS TPYIOEMKOCTh yKa3aHa 0e3 MPUBSI3KHU K HEACIISIM




Mannua COOTHOIIEHUN pa3acyioB JUCHUIITIMHBL ¥ (bOpMI/IpyeMbIX KOMITETEHIIUI
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Neni/nn TeMbI IPaKTHYECKUX 3aHATHH TpynoemMkoCTh
(B "acax)
1 Pacuer ®AP u3 mIockux BOJIHOBOJIOB METO/IOM 12
psMOro oOpamieHus
2 [TorpemHocTs MeToJa «KKOHEUHOrO (pparMeHTay, 6
06yCII0BIeHHAs. KOHEUHBIM YHCIIOM H3JydaTelneH
3 ITorpemHocTh METO1a «KKOHEYHOTO (parMeHTay, 6
06yCIIOBJIEHHAS IIOTPEITHOCTBIO H3MEPEHH I MaTPULIbI
KBC
4 [TorpemHocTh MeToJa «KKOHEUHOTo (parMeHTay, 6
00yCJI0BICHHAS TEXHOJOTHYECKOH MOTPEIIHOCTHIO
peanu3aliy MaKera
5 [TorpemHocTh MeTo1a «KOHEYHOTO (hparMeHTa, 6
00yCII0BICHHAs. CyMMapHOH MOTPEIIHOCTBIO METOAA
Non/nt Temst PI'P TpynoemkocThb
(B yacax)
1 Monenuposanue xapakrepucTuk ®AP 13 m10cKo- 2 (CPC)
mapauIebHbIX BOJIHOBOJIOB MPH CKAHUPOBAHUH B E- 1
H-nnockoctsx
2 Monenupopanue xapakrepucTuk ®AP u3 rmockux 2 (CPC)
BOJIHOBOJIOB C JIUAJIEKTPUUECKMM IKPAHOM B
packpsIBe TpH ckaHHpoBanuH B E- 1 H-mockocTsax
3 Mopenuposanue xapaktepucTuk @PAP u3 miockux 2 (CPC)
BOJIHOBOZIOB C JIM3JICKTPUUCCKUMHU BCTaBKaMHU IIPH
ckanupoBanuu B E- u H-mmockoctsx




AHaJIi3 NOTPEIIHOCTH METO1a «KOHEYHOTO
(GparMenTa», 00yCIOBIECHHBIA KOHEYHBIM YHCIIOM
m3nyuareseii it @AP pa3nuuHo# KOHGUIypaluH

4 (CPC)

AHaJIH3 MOrPeLIHOCTH METOAA KKOHEUHOTO
¢dparMenTa», 00yCI0BIEHHON MOTPEIIHOCTHIO
mmepenus marpuiibl KCB dparmenra s @AP
pa3u4YHON KOH(HUIypaLru

4 (CPC)

AHaJIi3 NOrPEIHOCTH METO1a «KOHEYHOTO
(parmenTay, 06yCIOBIEHHON TEXHOJIOTHYECKON
MOrPEIIHOCTBIO peali3allii MaKeTa

4 (CPC)




5. OBPA3OBATEJIbHBIE TEXHOJIOTUA

5.1 AKTHBHBIC © HHTEPAKTUBHbBIE (HOPMBI 00yICHHS.

C uensio GOPMHUPOBAHHS M PA3BUTHs NPO(ECCHOHANIBHBIX HABBIKOB MAarMCTPaHTOB B y4eOHOM
TIpoLeCCe HCIONB3YIOTCSA AaKTHBHBIE M HHTEPAKTHBHBIC ¢dopmbl TIPOBEJEHHS AYTHUTOPHBIX
3aHATHI W BHeAayIUTOpHOH paGoThl. OObeM 3aHSTHI IPOBOIMMBIX C MCIOJB30OBAHHEM
MHTEPAKTHBHBIX (HOPM COCTABIAET 36 4aCOB NPAKTHUECKUX 3aHATHH U 36 9acOB BHEAyJIUTOPHOMH
CaMOCTOSTENIbHO#M paGoThl 1 Beimonnenus PI'P.

5.2 CamocTosTenpHas paboTta

CaMocTosTebHas paboTa BKIIOYAeT BHEAYAMTOPHYIO pafoTy ¢ MaTepHalaMi METOXHHCCKHX
yKa3aHWii, OCBOCHHE IaKeTa NMPUKIAIHBIX NMPOrpaMM, BKIIIOYCHHOTO B yueOHO-METOAMYECKU
MAKeT, BBIIOJIHEHNE 3a1aHuii, mpeaycMOTpeHHbIX PI'P.

5.3 KoMIBIOTEPHBIE TEXHOIOTUH 00y4eHHs

Jlnst r1y6oKOro ¥ KauyeCTBEHHOTO OCBOCHHMS JMCIMIUIMHBI MaruCTpaHTam IPEeIOCTABIIAETCS
3EKTPOHHAs BepCHsl y4eOHO-METOAMYECKOro MakKeTa, BKIIOHAIOLICro: pabouylo Mporpammy,
CIIMCOK HK3aMEHAIIMOHHBIX BONPOCOB, METOAMYECKHME yKasaHHs K MPaKTHICCKUM 3aHATHAM,
MeTOIMUECKHEe YKa3aHHus K camocTosTensHoM paGore. B YMK' BrimoueH COIPOBOXKIAIOLIHI
JQUCLMIUIMHY aBTOPCKHM MAKET MPHKIAJHBIX MPOrpamMM. KoMmnploTepHBIE  TEXHOJOTHU
HCIIONB3YIOTCS HA MPAKTHUECKUX 3aHSTHAX MPH BbINOTHEHUH 3aganuit PI'P.

5.4 JIeKIUH MPUTJIALIEHHBIX CIIELHATHCTOB

B pamkax kypca [TOC npeaycMOTpeHbl BCTPEUH €O CICHATHCTaMH, B YaCTHOCTH:

JIOKTOPOM TeXHHUECKHX HayK, Ipoeccopom Kadeaprl AY u PPB MDU, r. Mocksa Ca30HOBBIM
M.

nauansaukoM otaena «HIIIT «Kpouay, r. Bragumup, Coxonosbiv H.I'.

5.5 PeiiTuHrosas cucremMa o0y4eHus

PelTHHT-KOHTPOJIb NPOBOJUTBCS TPU pasa 3a CEMECTp M MpeanosnaracT OLCHKY B fa/uiax 1o
pe3ynpTaTaM paboThl Ha MPAKTMYECKAX 3aHATHAX, IMIAHOMEPHOCTH M KAueCTBO BBITIOJTHEHHUS

EIP:



6.

OLIEHOYHBIE CPEJICTBA JJISI TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTHU,
MPOMEKYTOYHOM ATTECTALIMU 10 UTOI'AM OCBOEHMSI
JUCOUILIMHBI 1 YYEBHO-METOJUYECKOI'O OBECHIEYEHUSA
CAMOCTOSITEJIBHOMI PABOTBI CTYIEHTOB

6.1. Bonpochl K 9K3aMeHY.

N o v AW

OCHOBHBIE TapaMeTpbl MHOr0JIeMeHTHBIX PAP 1 uX B3aUMOCBA3D .

MaremaTtuyeckie U (U3MYECKHE CIOCOOBI MOJICTUPOBAHUS XapaKTEPUCTUK OAP npu
CKaHUPOBAHHH .

Maremariyeckoe 000CHOBAHHE METO/IA «KOHEUHOro (hparMeHray .

Maremarndeckas MoJielb GECKOHEYHOM neproanueckoi OAP .

BzauMHas cBsI3b B 0eCKOHEUHOM nuHelHol AP .

PereTka KOHEUHBIX Pa3MEPOB U KpaeBble P dEKTHI .

Pacuer xapakrtepuctuk OeckoHeuHol PAP U3 mIockux BOIHOBOIOB KOMOMHUPOBAHHEBIM
METOJIOM .

Xapaktepuctiku 6eckoHeuHod AP U3 II0CKHUX BOJHOBOJOB IPH CKAaHUPOBAHUH B E-u
H-nockocTsax .

Xapakrepuctuku OeckoHeyHoH PAP U3 MIOCKHX BOJHOBOAOB C JHAICKTPHUCCKHM

5KpaHOM B PacKpbIBe [PH CKaHMpoBaHuH B E- 1 H-mmockocTsx .

10. Xapaktepuctuki OeckoHeyHoH @PAP 13 MIOCKUX BOJHOBOJOB C JMDJICKTPHHCCKAMU

BCTaBKaMH B paCKpPHIBE IIPU CKaHUPOBAHHUH B E- n H-nnockoctsx .

11. MareMaTHuecKoe COACpKaHHE M  OIMCAaHHE aQJIrOpuTMa IPOrpaMMbl  aHajln3a

TIOrPEelIHOCTENH METO/Ia KKOHEUHOTO (hparMenHTay .

12. TTorpemHocTh MOASTHPOBAaHHS XapakTepuCTUK PAP METOIOM «KOHEYHOTrO ¢dparmenrta»

W ee CBA3b C YMCIIOM H3jyvaresell Ha pparMenre .

13. TTorpemHocTh MO/ICIMPOBAHHUS XapakTepUCTHK PAP METOIOM «KOHEYHOIO ¢dparmenTar,

06yCIOBIEHHAs TIOrPEIIHOCTBIO H3Mepenus MaTpuibl KBC .

14. TIorpeImHoCcTs MOZETHPOBAHUS XapakTepHCTHK AP METOIOM «KOHEUHOTO ¢dbparmeHTay,

O6yCHOBHeHHaH TEXHOJIOTHYECKOU IIOrpe€IIHOCTHIO peau3allii MakeTa .

15. TlorpemHnocTh MOAETMPOBAHUS XapakTepUCTUK PAP METOIOM «KOHEYHOTO ¢dbparmeHnTa,

00ycCITOB/ICHHAs: CYMMAapHOM MOTPEIIHOCTHIO .

6.2. Texymuit KOHTPOJIb. BONpPOCH! K PEATHHI-KOHTPOITIO.

Peiitunr-koHTposib Nel



-

OCHOBHBIE ITapaMeTpbl MHOrod1eMeHTHbIX PAP 1 HX B3aMMOCBA3b (m. 78, [3] c. 7-
10).

MateMaTnyeckue H QU3HUECKUE CIIOCOOBI MOJICIUPOBAHHS XapaKTCPUCTHK ®AP npu
ckanuposanud (1. 78, [3] c. 3-6).

MaTeMaTH4IecKoe 060CHOBaHKE METOIA KKOHeyHoro gparmenTay (11. 78, [3] ¢. 7-13).
MaTeMmaTHdeckas MOJeIb OeckoHedHoi nepuoaudeckoit @AP (. 78, [3] ¢. 14-17).
BianMHas CBs3b B OecKoHeuHoi nuHeiinoi ®AP (1. 78, [3] ¢. 18-23).

PermeTka KOHEYHBIX Pa3MepoB H Kpaesble s dexTrl (1. 78, [3] ¢. 24-27).
PelTHHr-KOHTPOIIH Ne2

Pacuer  XxapakTepucTHK  OeckoHeunod ~ @AP M3 TUIOCKMX  BOJHOBOIOB
KOMOUHHPOBAaHHBIM MeTo0M (I1. 78, [3] ¢. 28-30).

Xapaktepuctuku 6eckoHeuHoif ®AP U3 MIOCKUX BOJHOBOJIOB NP CKaHUPOBAHUH B
E- u H-mnockoctsax (. 78, [3] ¢. 37-39).

XapakTepucTUkn GeckoHeuHOH PAP 13 IIOCKHMX BOJHOBOAOB C AM3JICKTPUHECCKUM
SKpaHOM B PacKpbiBe NMPU cKaHUpoBaHuU B E- 1 H-nyockocTsx (. 78, [3] c. 40-43).
XapakTepuctuku 6eckoHeynoit AP U3 MI0CKUX BOIHOBOJIOB C AMDJICKTPHHUCCKUMH
BCTABKAMH B PAacKphIBE TpH CKaHHUpOBaHMU B E- 1 H-mmockocTax (m. 78, [3] c. 44-
46).

Peittunr-koHTpoJb No3

MaremaTrdeckoe CoOAep)KaHHe ¥ OIMCAaHHE aIrOpUTMa IPOrpamMMbl  aHAIH3a
TOrPEIIHOCTEH METOA «KOHEYHOro dparmentay (I1. 7B, [3] c. 47-50).

[TorpemHOCTh MOZIEIHPOBAHUS  XapaKTEPUCTHK ®AP MeTonOM «KOHEYHOIO
(parMeHTay H €€ CBA3b C YHCIOM H3NyyaTeliell Ha (pparMenTe (m. 78, [3] c. 51-64).
[lorpemHocTh  MOJENUPOBAaHHS — XapakTepucTuk QOAP  METOLOM  «KOHETHOrO
¢parmenTay, 00yCcIOBIEHHAS OTPELUIHOCTIO U3MEPEHHS MATPULIDI KBC (m. 78, [3]
c. 65-72).

[lorpemHocTh MOJEIMPOBAHUS  XapakTepucTHKk QAP METOZIOM — «KOHEYHOIO
(bparmenTa», 0GyCIOBIEHHAs TEXHONOTMYECKON MOrPEITHOCTRIO pealn3alii MakeTa
(n. 78, [3] c. 72-78).

[lorpemHoCTh MOJENHPOBAHHS — XapaKTepucTHk PAP  MeTosOM  «KOHEIHOTO

dparmenTay, 00yCIOBIEHHAsA CyMMapHO! MOTPEHIHOCTEIO (m. 78, [3] c. 78-79).



6.3. Pacuetno-rpapuueckas pabora st CPC. Pacuerno-rpapuyeckas pabora sBJIeTCs
6a30ii [1JIs1 OLIEHKH CTENEHH YCBOCHUS TEOPETHYECKOro MaTepralla u. COBMECTHO €
apyruMu Gpopmamu ydeGHOro Tpouecca, YUHTBIBACTCS B PEHTHHI-KOHTPOJIE.

[ToarorosineHs! 4 BapuanTta PI'P,kax/1as U3 KOTOPBIX OXBaThIBAET OCHOBHBIC Pa3/C/Ibl

Kypca

KOMIIBIOTEPHOE MOJIEIMPOBaHUE XapaKTepUcTUK OAP 3 MIIOCKO - mapajiebHbIX
BOJIHOBOJOB (11. 7B, [3] c. 28-37).
1.1 Monenuposanue xapaktepucTuk @PAP U3 mocko-napajiebHbIX BOTHOBOAOB IIPH
ckanuposanue B E- u H- mockocTsax (1. 78, [3] ¢. 37-39).

L1(1) C nomotnbio nporpammsl MKF paccunTaTh 3aBHCHMOCTD ASHCTBYIOIIETO
KodddHIHenTa OTpaXkeH s Ha BXojie u3nydareineii PAP ot yria (dha3zupoBaHus
npu ckaHupoBaHue B E- miockoctu. PaccauTarh 571€MEHTRI cTOJI011a MATPULIEI
KBC. Pacyér BBIIOJIHHUTH IS PELIETKH C IIaroM Kak MEHbIIE, TaK U oonble M/2;
CO CTEHKaMU BOJHOBOJOB HYJIEBOH ¥ KOHEYHOM TOJIIIUHBI.

1.1(2) C nomomsto nporpammbl MKF paccuntaTh 3aBUCHMOCTD ASHCTBYIOLIETO
K03 HIMenTa OTpaXkeHHs Ha BXoe usnydareneii @AP ot yria (ba3upoBaHus
IpH cKaHupoBaHue B H- mockocT. Paccuntars s1eMEeHTBI CTONONA MATPULLBL
KBC. PacueT BBINIOIHATD [T PELIETKH C maroM Goublie A/2, HO MeHbLUE A.

1.1(3) C nomorubio nporpammsl MKF paccunTaTh 3aBUCHMOCTD JEHCTBYIOIIETO
k03ddHIHenHTa OTpaXkeH s Ha BXoe usnydareneii @AP ot yrina (dazupoBaHHs
1pu cKaHupoBaHue B E- nockoctu. PaccunTarh 21€MEHThI MATPULIBI KBC.
PacyeT BBINOIHHUTD JUIS PELIETKH ¢ [aroM 0oJblIe A, CO CTEHKaMHU BOJIHOBOJIA
HYJICBOH U KOHEYHOH TOJIIIUHBL

1.1(4) C momorpio nporpammbl MKF paccuntarh 3aBUCMMOCTD ICHCTBYIOLIETO
ko3 }HIHEHTa OTpaXKeH s Ha BXoje u3ny4areneit PAP or yria ¢dazupoBaHus
npu ckaHupoBanue B H- miockoctu. Paccyntarh 31€MEHTHI MATPULIBI KBC.
PacyeT BBIIOJIHHUTH JUIsl PELIETKH ¢ IaroM OoJIblIe A, CO CTCHKaMU BOJIHOBOJA

HYJIEBOH U KOHEYHOH TOJIIIMHBI.

1.2 Mozenuposanue xapaktepucTHk @AP U3 IIOCKUX BOJHOBOJOB € AMIJICKTPHICCKUM
5KpaHOM B pacKpbIBe NpH ckaHuposanue B E- i H- mockocTsx (1. 78, [3] c. 40-44).
1.2(1) Permuts 3anavy, asanornuyo 1.1(1), ais pereTky ¢ AudJIEKTPUICCKIM

9KpaHOM B PaCKpPBIBE. OTHOCHTEIbHAS IUAJIEKTpUYECKas IPOHULIAEMOCTh



sKkpaHa £=3. PaccMOTpeTh BAPMAHTHI € TONIIHHOM dKpaHa Ae/8, Ae/4, She/8, OA:/8,
7 /8, he, THE Ae= Mo/V/€- TMHA BOJIHBI B CPEJIE C IUDJIEKTPHYESCKOH
IPOHUIIAEMOCTBIO dKpaHa.

1.2(2) PeruTh 3a1a4y, aHATIOrUuHyo 1.1(2), 1iist peleTKH ¢ AU3JICKTPUUCCKUM
SKPaHOM B PacKpbiBe. DIEKTPOAMHAMUYECKHE ¥ TEOMETPUYECKUE TApAMETPhI
5KpaHa — aHaIoruyuHbI 3a1a4e 1.2(1).

1.2(3) PeruTh 3anady, aHanoruuHyo 1.1(3), st peleTky ¢ UdJIeKTpUICCKUM
3KPAaHOM B PacKpbiBe. DIEKTPOJAMHAMUYECKHE 1 T€OMETPUUECKUE [TapaMETPbI
sKpaHa — aHaJloruuusl 3agaue 1.2(1).

1.2(4) Pemmmth 3a1a4y, aHATOTHUYHYIO 1.1(4), Ul peIeTKU C AUIICKTPHICCKUM
SKPAHOM B PAacKpbIBe. DJIEKTPOIMHAMUYECKHE H TEOMETPUYECKHUC MApaMETPhI

3KpaHa — aHaJoru4Hsl 3ana4e 1.2(1).

1.3 Mopenuposanue XapakTepucTuk OAP 13 IITOCKHX BOJTHOBOJOB €
JMBIIEKTPHYECKMMU BCTABKaMH Iy cKaHuposanue B E- u H- mmockocTsx (m. 78, [3]
c. 44-46).

1.3(1) Pernuts 3a1a4y, aHTOruuHyo 1.1(1), 11 pemeTk ¢ AU3ICKTPUICCKIMH
BcTaBKaMi. OTHOCUTEIbHAS TUAJIEKTpUYeCKas IPOHUIIAeMOCTh MaTepralia
BCTABOK £=3. PACCMOTpPETh BAPHAHTHI C TOJILIUHOM BCTABOK Ae/8; Ae/2, /4, SA/8,
6Le/8, 7 Ae/8, Ae, Ae, THHE A= Mo/\/E- IUTHHA BOJIHBI B CPEIE C TUIIEKTPHIECKOH
IPOHHUIIAEMOCTBIO BCTABOK.

1.3(2) PeumuTh 3a1a4y, aHaIoruuHyo 1.1(2), 1is pemeTky ¢ AU3JICKTpUICCKUMH
BCTABKAMHU. DJIEKTPOJAMHAMUYECKHE H TEOMETPHYCCKHE [TApaMETPhI BCTABOK —
aHayornynbl 3anade 1.3(1).

1.3(3) Peruts 3a1a4y, aHanoruunyio 1.1(3), as1st peleTky ¢ JU3JICKTPUICCKUMH
BCTaBKaMH. DJIEKTPOJMHAMUYECKHE U TEOMETPHIECKUE TapaMETphl BCTABOK —
ananornunsl 3agaue 1.3(1).

1.3(4) PemuTh 3a1a4y, aHaIoruunyo 1.1(4), i peieTky ¢ AM3JICKTPHHCCKHMH
BCTaBKaMH. DJIEKTPOJMHAMUYECKHE U TEOMETPHYECKUE TapaMeTphbl BCTABOK —

aHajloruyHel 3agade 1.3(1).

2. KOMIBIOTEpHBII aHAIN3 NOTPEIIHOCTEH METO1a «KOHEYHOTO dparmenTa» pu

MMMTAIHOHHOM MOJIETTHpOBanue XapakTepucTHK AP 13 110cKonapaiebHbIX



2.1

2.1(1)

2.1(2)

2.1(3)

2.1(4)

2.2

2.2(1)

BoJIHOBOOB (11. 7B, [3] c. 47-50).

AHanu3 MOorpeImHoCTH, 06}’CHOBJ'IeHHOI71 KOHEYHBIM YHUCJIOM 3JICMECHTOB Ha

dparmente wist PAP pasnudHOH kordurypamuu (1. 78, [3] c. 51-64).

C nomoupio nporpammel MKF paccunTaTth 3aBUCHMOCTD JICHCTBYIOLIETO

ko3 pHUIHEHTa OTPAXKEHHS Ha BXOIE m3nyuareneit @AP npu ckaHHPOBaHHH B
E-IJIOCKOCTH, TOJTy4aeMyto IpU HUMUTAIHOHHOM MOJICTUPOBAHUC Ha ¢dparmenTe
¢ KOHEUHBIM YMCJIOM JJIEMEHTOB. Pacuer BBIIOJIHUTE JUIA PEMICTKH C MIarom
MeHBIIE U 60Jble A/2, HO MEHBIIE A, CO CTEHKaMH BOJIHOBOZOB KOHEUHOH
TOJNIIMHBL PaccMOTpeTh 3aJa4i BOCCTAHOBJICHH 3aBUCHUMOCTH 110 10, 20, 30,
40, 50, 80 KBC 6e3 sKkcTpanosissiuu.

C momomibo nporpammbl MKF paccunTath 3aBUCHMOCTD J1EHCTBYIOLICTO
k03¢ GHUIHEHTa OTPAKCHUS Ha BXO/IE usnydareneit @AP npu ckaHMpOBaHUH B
H-II0CKOCTH, MOIy4aeMyto IPH HIMHTAIIHOHHOM MOJICTIHPOBAHHUE Ha (parmeHTe
¢ KOHEYHBIM YMCIIOM 3J1eMEHTOB. PacdeT BBIOJHUTD Ul PEIICTKH C HIaroM
Gosblie A/2, HO MEHbIIIE A, CO CTEHKaMH BOJIHOBOJIOB KOHEUHOW TOJIIINHBIL.
PaccMOTpeTh 3a1a4i BOCCTAHOBJICHUS 3aBUCHMOCTH 110 10, 20, 30, 40, 50, 80
KBC 6e3 sKcTpanosIsayiy.

PermuTs 3agauy, ananornduyio 2.1(1), juist permeTku ¢ AUdICKTPUHCCKIM
5KpaHOM B packpbiBe. OTHOCHTEIbHAS JTUDJICKTPHYECKAs IIPOHUIIAEMOCTh
sKpaHa £=3. PaccMOTpETh BapUaHThI TOJIHHBI SKPAHA Ae/8; Ae/2, Ae/4, THiE A=
No/A/E- JUTMHA BOJIHBI B Cpelie ¢ AMIEKTPHUECKOH TPOHUIAEMOCTBIO SKpaHa.
PemuTh 3a7a4y, aHATOrHYHY0 2.1(2), 1UIst peIeTKH ¢ IHdICKTPHICCKIM
SKpaHOM B pacKpbiBe. OTHOCHTEIIbHAS JTUDJICKTPHHCCKAA IIPOHHLIAEMOCTh
sKpaHa £=3. PaccMOTpeTh BapUAHTEI TOJIIIMHBI 9KpaHa Ne/8; Ae/2, /4, THE TIE

Ae= Mo/A/E- JUIMHA BOJIHBI B CPEJIE C AMIEKTPHUCCKOH NPOHUIACMOCTBIO SKpaHa.

AHAU3 OrPEIHOCTH, 00YCIOBICHHON MOrPEIHOCTHIO H3MEPEHHS MATPHIIE!

KCB ¢parmenta i1 QAP pasinuuHoi kordurypauuu (11. 78, [3] ¢. 65-72).

C nmomouisto porpammbel MKF paccunTarh 3aBUCHMOCTD JIEHCTBYIOLLETO
koo(PUITHEHTa OTPAXKEHHS HA BXOJIE H3NIydaTeneH ®GAP npu cKaHHPOBAaHUHU B
E-IJIOCKOCTH, MOJyYaeMyto TIPH HMUTAIIMOHHOM MOJIEJIMPOBAHUE Ha ¢bparmenTe
¢ KOHEYHBIM YMCIIOM 3JIEMEHTOB. Pacuer BBITOJIHUT 1 PCIICTKH € HIaroM

MeHbIIIe 1 60J1bIe A/2, HO MEHBIIE A, CO CTEHKaMH BOJHOBOIOB KOHEYHOM



22(2)

2.2(3)

2.2(4)

2.3

2.3(1)

2.3(2)

tonuues! mpu 6=0,1. PaccMOTpeTh 3a71a4 BOCCTAHOBJICHHS 3aBUCHMOCTH IO
10, 20, 30, 40, 50, 80 KBC 6e3 sKcTpanonsuum.

C momornsto nporpammsl MKF paccunTarh 3aBUCHMOCTD JIEHCTBYIOLIErO
Ko>(pHIIEHTa OTPAXKEHHS HA BXO/Ie H3ITydaTeneh ®AP npu cKaHUPOBAHUH B
H-IJIOCKOCTH, MOJTy4aeMyto IpU HMUTAIIHOHHOM MOJIEJIMPOBAHUE Ha (bparmenTe
¢ KOHEYHBIM YKCJIOM 3J€MEHTOB. PacyeT BBINOIHUTE 71 PELICTKU € IIaroM
Gosblie A/2, HO MEHBIIIE A, CO CTEHKaMU BOJTHOBO/IOB KOHEUHOM TOJIIIUHBI IIPH
0=0,1. PaccMoTpeTh 3a1aui BOCCTAHOBJICHHS 3aBUCUMOCTH 110 10, 20, 30, 40,
50, 80 KBC 6e3 3KkcTparnoisiiuy.

Peruts 3anauy, aHaornunyio 2.2(1), 1 pemeTKy ¢ TU3ICKTPHICCKIM
3KpAHOM B packpbiBe. OTHOCHTENbHAS IMIICKTPHECKask IPOHUIIAEMOCTE
skpaHa £=3. PaccMOTpeTh BapHaHThI TOJLINHBI 9KpaHa Ae/8; he/2, Ae/4, TIE A=
Mo/v/E- JUTHHA BOJHBL B CpeJie C AU3IEKTPHIECKOM NPOHMIACMOCTBIO SKpaHa.
PelnuTh 3a1a4y, aHAIOTHYHYIO 2.2(2), Uil PEIIETKH ¢ IUAICKTPUICCKIM
SKpaHOM B packpbiBe. OTHOCHTENbHAS MANEKTPUYCCKas TPOHHIACMOCTE
sKkpaHa £=3. PaccMOTpeTh BapHaHThbl TOJIIMHBI SKpaHa Ae/8; Ae/2, Ne/4, THE TOE

Ae= Ao/\/E- IIHHA BOJHBI B CPejie ¢ AUIIEKTPUUECKOH IPOHUIACMOCTRIO SKpaHd.

AHaJIH3 TIOTPELIHOCTH, 00YCIIOBICHHOH TEXHOJIOTHYECKOH MOrPeUIHOCTRIO

peanu3aruy Makera ¢pparmenta ®AP pasiuyHOU koH¢urypauu (1. 78, [3] ¢. 72-

78).

C nomorpio mporpammbsl MKF paccunTaTh 3aBUCHMOCTB JIEHCTBYIOLICTO

K03 dULMEHTa OTPAKEHUs HA BXO/IE H3ITydaTeNeH @OAP npu cKaHUPOBaHHH B
E-IJI0CKOCTH, MOJTy4aeMyO IIPU UMUTAMOHHOM MOJICIMPOBAHIE Ha (bparmMeHTe
¢ KOHEUHBIM YHCJIOM 3JIeMEHTOB. PacyeT BBINOIHUTE JUIs PEHIETKH € IIaroM
MeHbIIIe U 6oJIbIe A/2, HO MEHBIIE A, CO CTEHKaMH BOJHOBOJIOB KOHEYHOH
tosuwHsl 1pu A/A=0,1. PaccMoTpeTh 3a1a4i BOCCTAHOBJICHHS 3aBUCHMOCTH 110
10, 20, 30, 40, 50, 80 KBC 6e3 sKcTpano/Isuny.

C nomomsio nporpamMmbl MKF paccunTars 3aBUCHMOCTD JIeCTBYIOLIErO

K03 uIreHTa OTPAXKEHUS Ha BXOJC u3nyuareneit AP npu ckaHMpOBAaHHH B
H-IJI0CKOCTH, TOJTy4aeMyto IIpU HMHTAIIMOHHOM MOJI€IMPOBAHHE HA ¢dparmenTe
¢ KOHEYHBIM YHCIIOM JIEMEHTOB. PacyeT BBINOJIHUATE /IS PENIETKH € LHIaroM
GoIbIe A/2, HO MEHBIIE A, CO CTCHKaMH BOJHOBOJOB KOHEUHOH TONIUHHEI IPH
A/A=0,1. PaccMoTpeTh 3a/1a4il BOCCTAHOBJICHHUS 3aBMCUMOCTH 10 10, 20, 30, 40,

50, 80 KBC 6e3 sKkcTparnosisiuuy.



2.3(3) Pemnts 3aga4y, aHatoruynyo 2.3(1), 11 pemeTKy ¢ TU3JICKTPUUCCKIM
5KpaHoM B packpbiBe. OTHOCHTENIbHAs TUDJIEKTPUUECKas IIPOHUIIAEMOCTh
sKpaHa £=3. PaccMOTpeTh BapuaHThl TONIIHHBI SKpaHa A:/8; Ae/2, Ae/4, re he=
Mo/v/€- IIIMHA BOJHBI B Cpejie ¢ AUDJIEKTPHIECKOM IPOHHUI[AEMOCTBIO SKpaHa.

2.3(4) Pemmts 3anauy, ananoruunyo 2.3(2), A peleTKy ¢ AU3JIeKTPHIECKUM
5KpaHoM B packpbiBe. OTHOCUTENIbHAS IMDJIEKTPHYECKast MPOHULIAeMOCTh
sKpaHa £=3. PaccMOTpeTh BapUaHThI TOJIIHHBI 9KpaHa Ae/8; Ae/2, Ae/4, T1i€ he=

Ao/v/€- ANMMHA BOJIHBI B CpEJIe ¢ JUDJIEKTPUIECKON IPOHUIIAEMOCTBIO KpaHa.

Bapuants! 3ananuit PI'P

e Bapuant PIP Nel: 1.1(1); 1.2(1); 1.3(1); 2.1(1); 2.2(1); 2.3(1).
o Bapuant PI'P Ne2: 1.1(2); 1.22); 1.3(2); 2.1(2); 2.2(2); 2.3(2).
e Bapuant PIP Ne3: 1.1(3); 1.2(3); 1.3(3); 2.1(3); 2.2(3); 2.3(3).
o  Bapuant PIP Ned: 1.1(4); 1.2(4); 1.3(4); 2.1(4); 2.2(4); 2.3(4).

7. YYEBHO-METOJJUYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUIITIMHBI
a) OCHOBHas JIUTEpaTypa

1. CazonoB JI.M. MHOrosjleMeHTHbIE AaHTEHHblE CHCTEMBL. MarpuyHbIid MOAXOM.
Momnorpadus. M: Paguorexuuka, 2015. — 144 c.(bubmunorexa Bal'Y).

2. Xancen P.C.Dasuposannbie antennble pemerku/Xancern P.C. ;pen. C anrn. Cunanu
AM.-[2-e u3n.].-M.:Texnocgepa,2012.-558 c.

3. BaukoB C.E. AHTeHHBIE pEIIETKH C MOCIEAOBATEIbHBIM INUTaHHEM [OJIEKTPOHHBINA
pecypc] / Bankos C.E. —Dnektpon. Tekcrossle qanuble.- M.: @usmaTiut, 2013. — 416 c.

4. Tunukud A.A. MonenupoBaHHe aHTEHHBIX YCTpoHCTB B Matlab ¢ ucmosib3oBaHreM
naketa paciupenus Antenna Toolbox [Dnextponseii pecype]/Tunukua  A.A.-

DnexrpoH. Tekcrosbie nanubie-M.:COJIOH-TITPECC, 2016.-116¢.

0) momoJHUTENbHAS JTUTEpATypa
1. Beit H.A. uccienoBanne XapakTepUCTUK aKTUBHOU (ha3MpOBAHHOM aHTEHHOM pEIIeTKU

(371eKTPOHHBIH pecypc): yuebHoe nocodue. — M.: MI'TY um. H.D. baymana, 2012.— 24 c.



2

I'puropseB  A.JI. MeTonbl BBIYHCIHTENLHON —ONEKTPOAMHAMHKH  [DJICKTPOHHBIA
pecypc)/T'puropses  A.JI.-Dnextpon. Tekcrosble nanHbIe.-M..OM3MATJIAT,2012.-
432c.

Ckobenes C.I1. ®azupoBaHHBIC AHTEHHBIE PEIIETKH C MaplUUaIbHBIMH JAHArpaMMaMu

HanpaBJIeHHOCTH (NEKTPOHHBIN pecypc). — M.: @usmarmut, 2011. — 320 c.

B) METOAMYECKAs JUTeparypa

1.

[appunoB B. M. Teopuss MHOrosj1eMEHTHBIX ()a3UPOBAHHBIX AHTCHHBIX PEIIETOK.
IpaxTuueckue 3ansTus. Metogudeckue ykasanus. Bnl'Y, Bnagumup, 2013. - 55 c.
laBpunos B. M. Teopus MHOroJIeMEHTHBIX (Da3HPOBAHHBIX AHTCHHBIX PEILIETOK.
Vue6GHO-HCCIeI0BaTeNbCKHE 3a1aun. MeToaudeckue ykasauus. Bal'Y, Bnagumup, 2013,
- 10c.

[aBpuioB B. M. Teopuss MHOrosn1eMeHTHBIX (a3MPOBAHHBIX AHTEHHBIX PELIETOK.

CamocrosiTenbHas pabota. Metoanueckue ykasanus. Bal'Y, Bnamumup, 2013. - 82 ¢.



8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AUCHUIIJIMHBI I[TOC

8.1.KoMmbIoTepbl €O CHENHMATM3MPOBAHHBIM I[IPOrPaMMHEIM —obecrieyenuem (8 mT.) B

naboparopuu 228-3.

IIporpamma cocrasiieHa B cooTBeTcTBUH ¢ TpeOoBanusamu OI'OC BO no HanmpasieHHIO
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PaGouas mporpamMma y4eOHOM AMCLHHUIUIMHBI aKTyaJM3MPOBaHA B 4acTH PEKOMEHyeMOM

JUTEPATYPBHI.

AKTyaJ'IPIBaIH/ISI BBIIIOJIHEHA!

(noanucek, nomkHocTh, ®UO)

a) OCHOBHas JIUTepaTypa: (He 6onee 5 kHu)

0) IOTOHUTEIbHAS TUTEpaTypa:

B) IEPUOAUYECKUE U3JAHUS:

B) HHTEPHET-PECYPCHI:




