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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun HI'TY: TIK.24.B Cnoco0HOCTH K NPOCKTHPOBAHUIO CHCTEM PATHONICKTPOHIKHA H CBSI3H; @

uacmu CedyIoniux pe3yibmanos ooy uenusn:

32. 3HaTb METO/bl aHaIN3a un MPUHUNUIBI NOCTPOEHNA aHTeHHO-CpI/I,U,eprIX yCTpOVICTB CUCTEM

yl. YMETb pa3pa6aTb|BaTb N NccneaoBaTb aHTEHHO-Q)VI,EI'eprIe yCTpOIZCTBa CUCTEM

2. TpeboBaHus HI'TY K pe3ynibTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEBy}'IbTaTbI N3yveHna gncunnInHbl no yYpoBHAM O0CBOEHUA (I/IMeTb CDOprI opraHmsaunn
npeacTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATWIA

yCTpOVICTBa CBEPXBbICOKMX YHaCTOT N aHTEHHbI

MK.24.B.32 3HaTb MeTOAbl aHaM3a 1 NPUHLMMbI NOCTPOEHUS aHTEHHO-(MAEPHbIX

YCTPOWCTB CUCTEM

1.0 MHOXECTBE 3agaq BOBGY)KZ[EHI/IH, KaHaJIn3alliy | U3JIYHCHIE SJICKTPOMAarHATHBIX
CUTHAJIOB U METOJaX UX PENICHUS B 3aBUCUMOCTH OT ocobennocTei KOHerTHOI‘/'I
paIH/IOTeXHI/I"IeCKOi”I CHUCTCMDBI,

Nekuymu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

2.00 ocHOBax TCOPpHH U3JIYICHHS SJICKTPOMATrHUTHBIX BOJIH, HHTCHCHBHO
pa3BI/IBaeNIOI71 B HaCTOsIIEe BPEMSL,

Nekuymu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

3.coueTaHme METOIOB SIEKTPOJUHAMHUKH B TCOPHUH HCHEﬁ;

Nekuymu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

4 THUITOBBIE Y3JbI 1 3JICMEHTBI aHTBHHO-(l)I/IHepH])IX TPaKTOB,

Nekuymu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

S.MGTO}IJ)I pacaeTa jaarpaMM HaIIpaBJICHHOCTH aHTCHH U I(OB(t)(bI/H_II/IGHTEI Hux
HalIpaBIICHHOT'O I[eﬁCTBI/IH;

Nekuymu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

6.MeToIBI pacueTa mapaMeTpoB paccesHus yerpolicts CBY;

Nekuymu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

MK.24.B.yl ymeTb paspabaTbiBaTb U UCCNeL0BaTb aHTEHHO-DUAEPHbIE YCTPOMCTBA CUCTEM

7 .mOB30BaTHCS TEMMOM .HOpeHL[EI u TBOpBMOﬁ B3aMMHOCTH,

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHas paboTa

8.HaxoauTE BXOAHOE colpoTuBiIcHuE yerpoiicrs CBY u aHTeHH ¢ LEIBIO
o0ecIIede s ero COTTacoBAHMS ¢ HCTOTHUKOM CHUTHAlIA,

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

9 BBIABUTATH W HPOBEPSTH THIOTE3Hl 00 YCIOBHIX MPOTEKAaHUS TOKOB
IPOBOJIMMOCTH M CMEIEeHNd B KOHKPETHBIX (pparMenTax yerpoiicts CBY u anTeHH,

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHas paboTa

10.1101630BaTHCS CUCTEMHBIM IIOJ[XOIOM IIPH IIOCTAHOBKE M PEINEHUH 3aa9
H3IyIeHHS | JU(PPaKIIAd JIeKTPOMAaTrHUTHEIX BOJH,

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbINKK Ha
Tembl NeKunin AKTUBHbIE Uacbl | pesynbTaTbl
(hopMbl, Yac.
006y4yeHuns

CemecTp: 6

AnpakTuueckas eguHuua: MpuHUMNbI QYHKLUMOHMPOBaHUS yeTpoiicTB CBY 1 aHTeHH




1. CuCTeMHBI NOAX0[ K aHanm3y ycTpoiicTe CBY 1 aHTeHH.
YpaBHeHnst MakcBenia B UHTErpasibHom 1
andgdepeHUmnansHoin popmax. O6bEMHbIE CTOPOHHNE
NCTOYHWKW 3/1eKTPOMAarHMTHOro nons.

2. CoyeTaHMe METOLOB 3/1EKTPOAUHAMUKN U TEOPUM Lienei.
Tunbl NMHKIA nepegaun CBY. MapameTpbl IMHWIA Nepefayn.
AnemeHTbl TpakToB CBY. CornacoBaHHbIe HarpysKu.
PeakTvBHble Harpysku. M13onatopsl 418 KOaKcmanbHOro
TpakTa. CouneHeHns NMHUIA Nepegayn. BpalyatoLmecs
couneHeHus. MoBOPOTbI U CKPYTKM IMHWIA Nepefayn.
OTpaxatoLpe 3n1eMeHTbl BOJTHOBOAHbIX TPAKTOB (3a30pbl,
LITbIPW, AnagparMbl, CTbIKA 1 Mp.).

MHoronontocHukn CBY. MatpuyHoe onuncaHve
MHOTrOMOosIOCHWKOB. COOTHOLLEHMNA MEX Y MaTpuLiaMm
MHOrOMO/OCHUKA. aeanbHble 1 peasibHble BOTHOBbLIE
MaTpuLbl Nepefayn u paccesHus. Ycnosus 06patmumocTy,
CUMMETPUN, YHUTAPHOCTU. TpUHLMN LEKOMMNO3NLAN.

3. TvnoBble y3/bl U 3NeMEHTbI, UX 3NEKTPUYECKIE MOLENN U
KOHCTPYKLMW. YeTbIpexnontocHble ycTpoictea CBY. AHanus
KaCKagHbIX YETbIPEXMONOCHNKOB KIaCCUYECKOW MaTpuLEen
nepefayun (LenHom nnm A-matpuuein). A-mMaTpuLbl
3/1IEMEHTaPHbIX YETbIPEXMOMIOCHUKOB. PUNbTPYIOLLME 1
cornacytowue uenv CBY. ®unbTpbl-npoTOTHMbI C
MaKCUMaJIbHO MIOCKUMU 1 PaBHOMY/IbCUPYHOLLMMMU
(YebbILLEBCKMMM) HAaCTOTHLIMM XapaKTePUCTUKaMM.
KOHCTpYKTMBHaA peannsauns peakTUBHbIX 3/1eMEHTOB
(bMNbTPOB-NPOTOTUNOB. LLINpoKononocHoe cornacoBaHne
BELLIECTBEHHbIX HAarpy30K C NMOMOLLbI0 PEAKTUBHbIX
YeTbIPEXNO/IFOCHMKOB. Y MNPaBAtoLLMe YeTbIPEXTONHOCHbIE
ycTpoiictea CBY, nx Knaccutmkaums. MexaHuueckue un
3/1EKTPOHHbIE BbIKMOYATEIM, KOMMYTATOPbI, aTTEHHOATOPbI U
(hazoBpalLaresnu.

AvpakTnyeckas eanHmLa: AHaIMTUYECKE METO/bI aHanmn3a U CUHTe3a

aHTeHH

4. DNeKTpoAMHaMUYECKas TEOPUA M3/TyHeHNs 3NeMEHTapHbIX
aHTeHH. O6bEeMHbIE CTOPOHHMWE UCTOYHMKN
3NEeKTPOMarHMTHOro Noss. 3anas/bIiBaloLLe BEKTOPHbIE
3NEKTPOAMHAMUYECKME NOTEHLUManNbI. [OBEPXHOCTHbIE
CTOPOHHWE NCTOYHMKM 371IEKTPOMArHUTHOro nons., MpuHumn
9KBMBANEHTHOCTW. M0N1S NPOU3BObHOW CUCTEMbI TOKOB.
Jlemma JlopeHua. Teopema B3aMMHOCTMW. 3NeKTPOMarHUTHbIe
NOAA N3MTyHatoLLMX CUCTEM B Aa/IbHEN, MPOMEXYTOUHON W
6nvKHel 30HaxX. ®a30BbIi LEeHTP, HOPMUPOBaHHAA AunarpaMma
Hanpas1eHHOCTM MO MO/ U MO MOLLHOCTMW.

SneMeHTapHble U3nyyaTenn. NeKTPUUECKMiA unonb (4Unonb
lepya) 1 napameTpbl ero 3N1eKTPOMarHMTHOrO NoNs.
MarHuTHbIA 4UMNOMb U NPUHLMN ABOACTBEHHOCTM.
AneMeHTapHble 3/IEKTPUYECKME N MarHUTHbIE PaMKMK.
3neMeHTapHbIA UCTOYHWK OAHOHAMPAaB/IEHHOIO U3NYYeHWS.
3nemeHT lMoireHca. dneMeHTapHbIA TYPHUKETHBI
n3nyyatesb.

10,7




5. AHann3 3NeKTPUYECKUX N MArHUTHBIX OUMOMbHBIX aHTEHH.
Teopus BUOPATOPHbIX aHTEHH. DNEKTPUYECKuiA BUGpaTop.
BHYTPeHHASA 1 BHELLHAS 3a4a4a Teopymn BUOGPaTopOoB.
WMHTerpanbHoe ypaBHeHWe XasineHa s Buoparopa.
PacnpefeneHvie ToKa 1 3apsja BAo/b BUbpatopa. Pacuet nons
N3Ny4eHna N auarpaMMbl Hanpas/ieHHOCTY BUGpaTopa.
ConpoTumeeHNe N3NyyeHns 1 KoIMULMEHT Hanpas/ieHHOro
[encTems BubpaTopa. PacyeT MOLLHOCTU U3NyHYeHNS U
BXOLHOr0 CONPOTUB/IEHNA BUGpaTopa MeTO40M HaBOAMMbIX
3AC. MarHuTHbIin BU6paTop. LLLeneBoit BubpaTop B NJIOCKOM
OECKOHEYHOM 3KpaHe. INeKTPoOMarHUTHOE U3/lyveHune ABYX
CBA3aHHbIX BUOGPATOPOB. MHOXMTE b HANPAaB/IEHHOCTH
cucTembl. Teopema nepeMHoOXeHNs. COGCTBEHHbIE U
B3aVIMHble UMMeLaHCbl BUOpaTOpOoB. BimsHMe Niockow
NPOBOZALLEN NOBEPXHOCTM Ha NapaMeTpbl BUOPATOPOB, METOA,
3epKa/ibHbIX 0TOBPaXKeHW. MHOXMTENW BAMAHMS "3eMan" Ha
Jmarpammy Hanpas/ieHHOCTU rOPU30HTaIbHOIO U
BEPTMKA/IbHOIr0 CUMMETPUYHbIX BUGpaTopoB. Cuctema u3
aKTVBHOIO M NacCMBHOIO BMOPATOPOB, PEXUM pedhieKTopa v
AVpeKTopa. PacyeT ToKa B NMaccvBHOM BMOPATOpe, ero BUSHNE
Ha Amarpammy Harnpa

2,3,8

6. VIHTerpasibHble napameTpbl aHTEHHbIX CUCTEM. MpremMHble
aHTeHHbI. MpMMeHeHne NPUHLMNA B3aMMHOCTU K U3YYeHMI0
NPUEMHBIX aHTEHH. MpUHLMN 06paTUMOCTI NPOLLECCOB
npvieMa u nepegayun. BavsaHue nonsapusaumm Ha ypoBeHb
NPUHUMAEMOrO cUrHana. dgeKTMBHasA NNOLLaAb aHTEHHbI.
LLlymoBas Temnepatypa NpMeMHOM aHTEeHHbI.

MeTogp! CO3aHNs OCTPOHANpPaB/IeHHbIX aHTeHH. JInHeliHas
AVCKPETHAs U HemnpepblBHasA 13nyyaroLwas cuctema. OCHOBHbIe
ornpeseneHns 1 UCXOLHble COOTHOLLEHUS. XapaKTepucTmKa
Hanpas/IeHHOCTY NAea/IbHOrO IMHENHOTO N3NyYaTesNsi, PeXXUM
n3nyyeHus, WupnHa nyda, KHA, 3aBUCUMOCTb LUMPUHBI
NenecTKa OT Harpas/IeHNs U3MTyYeHUs, LUMPUHA NTEeNecTKa npu
0CEBOM M3/Ty4eHUW. Y C0BYE ONTUMaIbHOCTU JINHEAHON
aHTEHHbI C 3aMe/1/IEHHOI (Pa30BOM CKOPOCTHI0 BO3OYXAEHMS.
BnunsHne hopMbl aMnaMTyAHOTO pacnpefeneHms 1 hasosbix
NCKaXXEHWI Ha napameTpbl IMHENHON aHTeHHbI. JIHEliHbIE 1
KBaJpaTuyHble (DAa30Bble NCKAKEHWS.

58,9

7. AHaNM3 1 cUHTe3 (hasMpPOBaHHBIX aHTEHHBIX PELLETOK.
XapaKTepucTuKa HanpaBneHHOCTU 3KBUAWCTAHTHON aHTEHHOW
peLleTKun. ['NaBHble MaKCUMYMbI 1 ABeHKE ""ocnenneHms"
aHTEeHHOM peLleTKN. BXO4HOM MMNeaaHc n3nyyvaTenei, pacyet
MOLLLHOCTM 1 KOI(PULMEHTA YCUNIEHNS AHTEHHOW PELLETKMN.
MnocKne n3nyyaoLime packpbIBbl 1 MaccuBbl M3/lyyaTenei
(nnocKme aHTeHHbIe peleTKn). OCHOBHbIE OMNpeseneHns n
NCXOAHbIe COOTHOLLEHMSA. TeopeMa 3KBUBASIEHTHOCTM 1 pacyeT
3/IEKTPOMArHUTHOTO MOJIA aHTEHHbI C NMJIOCKUM PaCKpPbIBOM.
MHoXuTesnb HanpasneHHocTV U KH/ NpsMOoyronsHoro
packpbiBa. OTK/IOHEHME flyya NI0OCKOro packpbiBa npu
NMHEHOM M3MeHeHMM (Pa3oBOro pacnpegeneHns
BO30Y)XJEHMS.

10,7,9

AvpakTnyeckas egnuHMLA: AHTEHHbIE CUCTEMbI Pa3IMUHbIX TUMOB




11. AHTEHHbI MMKPOBOJIHOBOTO AuanasoHa.
MHOroB16paTopHble aHTEHHbI, CNOCOOLI MUTaHWA BUOPATOPOB.
HecumMmeTpuyHble BUOPATOPbI M CNOCOBLI UX NMUTAHUS.
LLleneBble aHTEHHbI. [101yBOMHOBbIE LLIENEBbIE aHTEHHDI,
KOJbLEBbIE LLiE/1IEBbIE AHTEHHbI.

YacTOTHO-He3aBMCKMble aHTeHHbI. CNOCOObI yBENNYEHNS
paboyeit N0M0Ch! YaCTOT aHTEeHHbI. MPUHLMN NOCTPOEHNS
4aCTOTHO-HE3aBUCUMbIX aHTEHH, 3PEKT aBTOMATUYECKO
"0TCeUKN" U3NYHAOLLIMX TOKOB. SKBUYTO/bHbIE CripasibHble
CTPYKTYpbI. HaCTOTHO-HE3aBUCKMbIE CMPasIbHbIe aHTEHHBI.
ApX1MMeLOBCKYE CNnpasibHble aHTEHHbI. Jlorapupmmnyeckue
LUIMPOKOAMANA30HHbIE aHTEHHbI. BUbpaTopHbIe
Jloronepnognyeckmne aHTeHHbI.

AHTeHHbI 6eryLLelt BO/HbI, X 06LLMe CBOICTBA.
[naneKTpuyeckune cTep>kHeBble aHTEHHBI. CrninpasibHble
aHTEHHbI. IMNeaHCHbIe aHTeHHbI. [JMPEKTOPHbIE aHTEHHBI.
PebprCTO-CTEPXKHEBbIE AHTEHHBI.

4,5,8,9

12. AnepTypHble aHTeHHbI, UX 06LLMe cBOMCTBA. V3nyyeHmne
OTKPbLITOrO KOHLLA BO/IHOBOLA. PynopHbIe aHTEHHbI,
CeKTOpWasbHbIe, NUPaMULA/IbHBIE Y KOHUYECKME PYropbl.
OnTrMasbHbIE PYMNopbl U UX CBA3b C (A30BbIMU UCKAKEHNAMMU.
JINH30BbIE @aHTEHHbI N UX NPUHLMUN AEACTBUSA. Y paBHEHNE U
XapakTtep npoguns 3aMes/IfI0LLEN 1 YCKOPAIOLLLENA NINH3bI.
3ameanatoLLme pagnosiNH3bl C UCKYCCTBEHHbLIM AU3NEKTPUKOM.
KOHCTPYKLWMS 1 NapameTpbl YCKOPSAIOLLER
MeTa/IN10-NacTUHYaTOlM NNH3bI. 30HMPOBaAHMWE JINHS.
MpumeHeHWe pafnonnH3 B PyNopHbIX aHTeHHax. JIMH3a
JTioHebepra. 3epKasibHble NapaboMYeckmne aHTEHHbI.
PacnpegeneHne nons B packpbiBe 3epKana. PacyeT amnarpaMmbl
HanpaBneHHOCTW. KOHCTpyKUMKn obnyyaTeneit, aphekT
"3aTeHeHUna" 3epkana. CneumanbHble POPMbI 3epKar.

4,5,8,9

13. AHTEHHbI A/IMHHbIX, CPEAHMX U KOPOTKMX BOJSIH. AHTEHHbI
cpeaHux (CB), annHHbIX (AB), 1 ceepXanuHHbIX (CAB) BOSH.
I"- n T-06pasHble aHTEHHbI. PacnpeaeneHune Toka 1
HanpsbkeHWs B A/IMHHOBO/IHOBO aHTeHHe. CnucTema
3a3emMeHus. MN-o6pasHas aHTeHHa M aHTEHHbI CO MHOTMM
CHMKEHMAMU. OCOBEHHOCTN aHTEHH CBEPX//IMHHBIX BOJIH.
AHTeHHa-MauyTa. MNpreMHble aHTeHHbI B 1 CB: pamoyHas,
(beppuToBas. KOPOTKOBO/HOBbLIE aHTEHHbI. OCOBEHHOCTM
KOHCTPYKTVBHOW peanu3auuu.

4,5,8,9

AnpakTnyeckas eanHmua: Ycrtpoictea CBY

18. BonHOBOAHbIE, NMOMOCKOBbIE U MUKPOMNO/IOCKOBbIE
ycTpoiicTBa. BocbMunontocHble ycTporictea CBY. fenutenm n
CyMMAaTOpbl MOLLLHOCTW. HanpasfieHHble OTBETBUTENMN,
(hUNbTPbI M MOCTbI. TUMbI HanpaBeHHOCTU. MUHUMaNbHO W
HEMUHUMa/IBHO (Pa30Bble YETbIPEXMNONOCHNKN 1
BOCbMWMOSIOCHUKN. CUMMETPUA BOCbMUIMOMOCHUKOB, METO/,
CynepnosnLmMmn CMHMa3HOro 1 NPOTUBOKA3HOT0 BO3BYXAEHNI
(3epKasibHbIX N300paXKeHWA).

®eppuToBble ycTpoiicTBa CBY. BEHTUAN 1 LMPKYNATOPBI.
PeppuToBbIE (ha3oBpaLLaTeNn 1 KOMMYTaTopbl. PUMLTPbI C
(heppUTOBBLIMM pe3oHaTopamu.

MUKpOMUHMATIOPU3ALIMS 3N1EMEHTOB 1 ycTpoiicTe CBY.
OC06EHHOCTY KOHCTPYKLMIA Ha OCHOBE BbICOKOTEMMEPATYPHOW
CBEPXMPOBOANMOCTU. MembpaHHbIe TexHonornm Ha CBY.

3,4,6




19. ABTOMaTU3NPOBaHHOE NPOEKTMPOBaHMe ycTpolicTe CBY 1
aHTeHH. TUNOoBble NakeTbl MPUKIAAHbLIX nporpammM. Cuctemsl
aBTOMaTu3NpoBaHHOro npoektTuposarms (CAMP) ycTpoicts
CBY 1 aHTeHH. Y4eT (hakTOpOB 3N1eKTPOMarHUTHOM
COBMECTMMOCTW Pafn03/ieKTPOHHbLIX CPEACTB npu
NPOEKTUPOBaHUM YCTPORCTB CBY 1 aHTeHH. PafnMo4acTOTHbI
pecypc v ero ncnonb3oBaHne. OCHOBHbIE perfiaMeHTUpyoLLmue
[OKYMEHTbI B 0611aCTV 3N1€KTPOMArHUTHOM COBMECTUMOCTW.
Ponb MeXayHapoHbIX U HaLMOHA/IbHBIX CEPTUPUKATOB MO
3NEKTPOMarHUTHON COBMECTUMOCTM NPU OpraHn3aumm
npou3BoAcTBa yCTpoicTB CBY 1 aHTEHH.

2 3,4,6

Tabnmua 3.2

TeMbl NabopaToOpHbIX paboT

AKTUBHbIE
hopmbl, yac.

Yacbl

CcCblIKM Ha
pesynbTaThl
06y4YeHuns

YyebHada aesaTeNlbHOCTb

CemecTp: 6

JnpakTundeckasn egnHnua: AHaNUTUYECKMe METO bl aHa/In3a U CUHTes3a aHTEHH

8. HanpaB/ieHHOCTb aHTEHH U eé
XapaKTepucTuku

10,5,9

CTyaeHThbI:

- 3HAKOMSATCS C U3MEPUTENbHOIA
annapatypoi 1 npasunamm eé
KaJIMOPOBKY;

- N3MEPAIOT Anarpammbl
Hanpas/IEHHOCTU aHTEHH;

- 00BSACHSAT NPUYNHBI
PacxXoXAeHWii pe3ynbTaToB
N3MEPEHWI N MPOTrHO3MPYEMbIX
3HayYeHW NapameTpoB;

- 0(hOPMAIAIKOT OTYET MO paboTe U
(hopMyNMpYIOT BbIBOAbI MO €€
pe3ynbTaTam.

9. MonsapusaLmsa aHTeHH K eé
XapaKTepuUcTUKn

2,5

1,7,9

CTyneHTbI:

- 3HAKOMATCS C U3MEPUTENbHOIA
annapaTypoii 1 npasunamm eé
NPUMEHEHNS;

- UCCeaytoT NONSAPU3aLMOHHbIE
XapaKTepUCTUKM aHTEHH;

- NPOBOAAT CpaBHeHMe
pe3ynbTaToB TEOPETUYECKUNX U
3KCnepuMeHTaIbHbIX
nccneaoBaHniA;

- 0OBACHAKT NPUYNHDI
PacxXoXAeHWiA pe3ynbTaToB
N3MEPEHWI N KOMIMbIOTEPHOIO
MOZENMpPOBaHNS;

- 0(hOPMAIAOT OTYET MO paboTe
(hopMyIMPYIOT BbIBOAbI MO €é
pesynbTaTam.

AvpakTnyeckas egnuHMLA: AHTEHHbIE CUCTEMbI Pa3IMUHbIX TUMOB




14. CUMMETPUYHbIN B1UBpaTop

4 2,3,4,5

CTyneHThbI:

- 3HAKOMSITCS C U3MEPUTENTbHON
annapaTypoi 1 nopsLKkom eé
NCNOMb30BaHMS;

- UCCNeYHOT XapaKTepuUCTUKK
BMOPATOpPOB;

- NPOBOAAT CpaBHeHMe
pe3yNbTaToB TEOPETUYECKUNX U
3KCnepuMeHTaNIbHbIX
nccnefoBaHuii;

- 0(hOPMAIAOT OTYET MO paboTe U
(hopMyIMPYIOT BbIBOLAbI MO
pesynbTatam paboTsl.

15. VccnefoBaHne BONHOBOAHbLIX
pe30HaHCHbIX MHOTOLLENeBbIX
aHTEHHbIX peLLeToK

2,5

5 2,5,6,8

CTyfeHTbI:

- 3HAKOMSTCS C U3MEPUTESTbHOM
annapaTypoi 1 npasmnamu eé
KaJIMOPOBKY;

- UCCMIeLYOT YaCTOTHbIE
XapaKTepUCTUKM COrnacoBaHuns;
- NPOBOAAT CpaBHeHMe
pe3ynbTaToB TEOPETUYECKUNX U
3KCNepUMeHTasIbHbIX
nccneaoBaHuii;

- 0OBACHAT NPUYNHDI
PacXoXeHuii pe3ynbTaTos
N3MEPEHWNI N MPOTrHO3MPYEMbIX
3HauYeHWii cornacoBaHus:;

- 0(hOPM/IAOT OTYET MO paboTe U
(hopMyIMPYIOT BbIBOAbI MO eé
pesynbTaTam.

Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUI

AKTUBHbIE
bopMblI, yac.

CcCblIKM Ha
pesynbTaThbl
00y4YeHuns

Yacbl

YuebHas AesTeNbHOCTb

CewmecTp: 6

AnpakTnyeckasn egnHnua: AHaNUTUYECKMe METObI aHasn3a U CMHTe3a aHTEHH

10. MopgennpoBaHue neyaTHbIX
aHTeHH

4 4,5,9

CTyfeHTbI:

- 3HAKOMATCA C NAaKETOM
NPUKNagHbLIX NPorpamm;

- NPOBOAAT pacyeT paboumx
napameTpOB aHTEHH;

- 0(hpMASAOT OTHET NO
pesynbTatam paboTsbl.

JnpakTundeckasn egnHnua: AHTeH

Hbl€ CUCTEM

bl Pa3/INYHbLIX TUMOB

16. MopgenmpoBaHue
OCTpOHarpaBs/ieHHbIX aHTEHH

2,5

5 2,4,6

CTygeHTbI:

- 3HAKOMATCS C NaKeToM
NPUKNaLHbIX MPOrpamm;

- NPOBOAAT MOAENNPOBaHME
OCTpOHanpaBNeHHbIX aHTEHH;

- 0(hOPMAISIIOT OTYET MO paboTe.

17. MogenvpoBaHue anepTypHbIX
aHTeHH

2,5

5 10,7,8

CTyfeHTbI:

- 3HAKOMSTCS C NMaKeTOM
NPUKNaAHbLIX NPOrpamm;

- MOAenvpyroT
BOJIHOBOZHO-PYMOPHbIe 1
3epKa/IbHble aHTEHHBI;

- 0(hOPMAIAIOT OTYET Mo paboTe.




AnpakTnyeckas eguHmua: Ycrpoinctea CBY

CTygeHTbI:

- 3HAKOMATCS C NMaKkeToM
NPUKNaLHbIX MPOrpamm;

- NPOBOAAT MOJE/NIMPOBaHWe
pabounx napameTpoB YCTPOWCTB
CBY,;

- O(hPMIIAOT OTYET MO
NpoAenaHHon paboTe.

20. MogennpoBsaHue
KOaKCUasibHbIX, MOJIOCKOBbIX U 2 4 1,3,6
BO/IHOBO/HbIX NIMHWIA Nepeayn

4. CamocTosTeNlbHaa paboTa oby4atroLerocs

Ccbinkuy Ha
o Yacbl Ha Yackl Ha
Ne Buabl caMocToATeIbHOM paboThbl pe3ynbTathl
BbIMO/IHEHWE [KOHCY/IbTauuun
06yu4eHus
CemecTp: 6
1 |Kypcosas pabota 2130’93’ 456.7, 42 7

CTyaeHTbl NpopabaTbiBaloT BOMNPOCHI, CBA3aHHbIE C MPOEKTMPOBaHNEM KOHKPETHOTO BUAa aHTEHHbI
COrNacHo BbiJaHHOMY UM (MOJ IMYHYIO POCMUCH CTYLeHTa) TEXHUYECKOMY 3aJjaHuni0 Ha KypcoByto paborTy.:
AHTEHHbI : METOAMYECKME YKa3aHWs K KypCOBOiA paboTe Ans (hakynbTeTa "PagnoTexHunKa, 3/1eKTPOHMKa 1
(u3nka" (HanpasneHve 552500 - PagnoTexHrKa) Bcex hopm 00byyeHms / HoBocm6. roc. TexH. yH-T ; [cocT.:
I". C. WaapuHa, A. M. Fop6ayes]. - HoBocnbupck, 2005. - 41, [1] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2005/2916.rar Fop6aueB A. . MpoeKTMpoBaHME NeYaTHbIX
(hasmpoBaHHbIX aHTeHHbIX peweTok B CAIP "CST microwave studio” : yue6Hoe nocobue / A. T1.
"opbaues, E. A. EpmakoB ; HoBocmO. roc. TexH. yH-T. - HoBocnbupcek, 2008. - 86, [1] c. : vn.. - Pexxum
poctyna: http://www.library.nstu.ru/fulltext/metodics/2008/gorbach.rar

10, 3,4,5,6, 7,

8,9 28 0

2 |lNoArotoBKa K 3aHATUAM

CTyfeHTbI M3y4atoT NIEKLMOHHbIA MaTepyan 1 pyKOBOACTBYIOTCS COOTBETCTBYHOLLMMU METOANYECKAMU
yKasaHusiMY N0 BbINOIHEHUIO labopaTopHbIX paboT. Kpome TOro, CTyfeHTbI NpopabaTbiBaloT 4oma Ui B
YMTa/IbHbIX 3a/1aX BOMNPOCHI NPEACTOALLEr0 NPaKTUYECKOro 3aHATUS, PYKOBOACTBYACH JIEKLMOHHbIM
maTepuanom. : Ycrpoiictea CBY 1 aHTeHHbI : y4e6HO-MeTOAMYEeCKOe NOCO6Me NO AUCLMM/INHE
"YcTporictea CBY 1 aHTeHHbI" Ans BceX JopM 06yYeHns TPeTbero Kypca akynbTeTa "PafnoTexHMKa U
3NeKTpoHMKa" / HoBocwm6. roc. TexH. yH-T ; [cocT.: A. I. Fopbaues, M. A. CtenaHos, H. B. TapaceHko]. -
Hosocnbupck, 2016. - 51, [3] c. : wn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229164 "op6ayeB A. . MpPoeKTMPOBaHNE MeYaTHbIX
(hasmpoBaHHbIX aHTeHHbIX peweTok B CAIP "CST microwave studio” : yue6Hoe nocobue / A. 1.
Copb6aues, E. A. Epmakos ; HoBocmb. roc. TexH. yH-T. - HoBocubmpck, 2008. - 86, [1] c. : un.. - Pexxum
poctyna: http://www.library.nstu.ru/fulltext/metodics/2008/gorbach.rar

1,2,3,4,5,6,

789 27 2

3 |MopgrotoBka K arrectauun

CTyfeHTbI FOTOBATCSA K MTOTOBO aTTecTalym 3a CeMeCTp Mo NeKUMaM, yuebHKam, y4ebHbIM Nocobusm 1
METOIMYECKUM YKaszaHUAM.: [Topb6aye A. IN. MpoekT1poBaHMe ANPEKTOPHbIX aHTEHH METOJOM HAaBOANMbIX
3MIEKTPOLABMXKYLLMX CUN : yuebHOe nocobue / A. 1. Topbayes, H. B. TapaceHKo ; HoBOCUG. roc. TeXH. yH-T.
- Hosocmbupcek, 2013. - 114, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000180738 Mop6ayeB A. . MpoeKTUpoBaHMe rnevaTHbIX
(hasmpoBaHHbIX aHTeHHbIX pelwleTok B CAIP "CST microwave studio” : yue6Hoe nocobue / A. 1.

Mopbaues, E. A. Epmakos ; HoBocmb. roc. TexH. yH-T. - HoBocnbupcek, 2008. - 86, [1] c. : vn.. - Pexxum
poctyna: http://www.library.nstu.ru/fulltext/metodics/2008/gorbach.rar




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCY/NbTaLWiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
VHhopmumpoBaHme CoumasbHble ceTn:vk.com/antenna4l16
KoHcynbTnpoBaHue e-mail:gorbachev@corp.nstu.ru
KOHTpOsb e-mail:gorbachev@corp.nstu.ru
PasmeLleHne y4ebHbIX
WeRne y Mopran HITY
marepuasion
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (HOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hOpM Kope! (bOpMMpyelV'b'X
KOMNeTeHUnn
1 |[enosas urpa MK.24.B

®dopmHupyeMbie YMEHHsI: 32. 3HaTh METO/IbI AHAJIN3A U IPUHLUIIEI TOCTPOSHUS
aHTeHHO-(UIEPHBIX YCTPOUCTB cucTeM; y1. yMeThs pa3pabaTeiBaTh U HCCIEAOBATh
aHTeHHO-(HUIEePHBIEC YCTPOHCTBA CHCTEM

Kparkoe onucanue npumvenenusi: OpraHusyeTcs IeJoBasi Urpa Mo TeMe MPEACTOSIErO 3aHITHS
C IEMOHCTpalMell KOHKPETHBIX 00pa31oB aHTEHH, MOJIeKAIIHUX MMOCISYIOIEMY MOJIETHPOBAHUIO.

2 | Anckyceus [MK.24.B

dopmHpyeMbie YMEHHsI: 32. 3HaTh METO/IbI AHAJIN3a U IPUHLIUIIEI TOCTPOSHUS
aHTeHHO-(PUIEPHBIX YCTPOUCTB cUCTEM; y1. yMeTh pa3pabaTeiBaTh U UCCIEAOBATh
aHTeHHO-(HUIEepPHBIE YCTPOHCTBA CUCTEM

Kparkoe onucanue npumvenenns: [Iposogurcs quckyccus B cBobonHOM Gopme 1o Teme
repeAcTosueid paboTel, a TakXKe MO0 KOHKPETHBIM BOMIPOCAaM M3 MPOAESIAHHOIO JOMAIITHETO
3afaHusL.

6. MpaBunna aTTecTayum oby4varoLmMxcs No y4ebHon gucumnanHe

[ns atTecTaummn obyyarowmxca no AUCUMUNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBsATb OLEHKW MO TPaaULMOHHON WKane u 15-yposHesoi ECTS.

KpaTkas nHhopmaumsi o bBPC npmseseHa B 1abs. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUbI AesATENbHOCTY 00y4YatoLLmXcs 62 MakcvmManbHbI 6ann
CemecTp: 6
Jlabopamopnas: 12 20

KoHTponupytowme MaTepuabl (CAMCOK BOMPOCOB) NPUBOAATCA B "YcTpoiicTBa CBY 1 aHTeHHBI : y4ebHO-MeToAMuYecKoe Nocobure no avcumnanHe "YcTpoiictea CBY u
aHTeHHbI" 419 BCex (hopM 06yUeHNs TpeTbero Kypca hakynbTeTa “PagmnoTexHNKa 1 aneKTpoHuKa™ / Hosocn6. roc. TexH. yH-T ; [cocT.: A. . Fop6ayes, M. A. CTenaHos,
H. B. TapaceHko]. - Hosocnbupcek, 2016. - 51, [3] c. : un.. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib _id=vtls000229164"

IIpaxmuyeckue sausamusi: | 12 | 20

KoHTponupytoLmne maTepuansl NprBoasTcs B “Fop6ayes A. M. MpoeKTMpoBaHWe NevaTHbIX (GasnpoBaHHbIX aHTeHHbIX peleTok B CAMP “"CST microwave studio” :
y4ebHoe nocobue / A. N. Mopbayes, E. A. Epmakos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2008. - 86, [1] c. : un.. - Pexxum gocTtyna:
http://www.library.nstu.ru/fulltext/metodics/2008/gorbach.rar"




Kypcoeas paboma: Utoro

KoHTponupytowye MaTepuaibl NPUBOAATCA B “AHTEHHbI : METOAWNYECKYE YKa3aHUs K KypcoBOii paboTe AN hakynbTeTa "PagnoTexHUKa, a1eKTPOHMKa 1 (hnsnka'”
(HanpaBneHue 552500 - PaguoTexHMKa) Bcex hopm 06yyeHns / HoBocub. roc. TexH. yH-T ; [cocT.: . C. LagpuHa, A. M. Mop6ayes]. - HoBocmbumpcek, 2005. - 41, [1] c. :

vn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2005/2916.rar"
16 40

Oxzamen:

KoHTponupytoLmre MaTepuansbl (CMIMCOK BOMPOCOB) NpuBOAATCA B “opbayes A. M. MpoekT1poBaHne AMPEKTOPHbLIX aHTEHH METOAOM HaBOAVUMbIX 3MEKTPOABMXKYLLMX CUA
: y4ebHoe nocobue / A. . Fopb6ayes, H. B. TapaceHko ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, 2013. - 114, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000180738"

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPOSISA 3asB/ISEMbIM TPeOOBaHMAM K
pesynbTaTaM 0CBOEHWS ANCLUMVHBI.

Tabnuua 6.2
Kogel ®opMbl KOHTPOSIS
KOMMeTeH
e Pe3ynbTaTbl 06y4YeHUs
Ln 3awumTa [3awmTa SKaameH
®roc NP | Kr/kp

MK.24.B 32. 3HaTb MeTO/bl aHaIN3a 1 NPUHLMMbI MOCTPOEHUS aHTEHHO-(AEPHBIX

- + + +
YCTPOIACTB CUCTEM

MK.24.B y1. ymeTb pa3pabaTbiBaTb W UCCNeL0BaTb aHTEHHO-(AEPHbIEe YCTPONCTBA
cUCTeM

+ + +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMINHE NPeACTaBNeH B NPUAoXeHUn Ne 1 K paboueit
nporpamme.

7. lutepatypa

OcHoBHas nMuTepaTypa

1. Ycrpotictea CBY u anTeHHE! ;| yd4eOHHUK 111 By30B IO HANIPaBJIeHUIO MOArOoTOBKH 654200
"Pamuorexuuka" / JI. 1. Bockpecenckuii u ap. ; mox pexn. . K. Bockpecenckoro. - M., 2006. - 375
C. . WL

2. AHTeHHO-(HUIEPHBIE YCTPOMCTBA U PACIPOCTPAHEHNE PAAUOBOJH | [yu4eOHHUK [JIsl BY30B I10
cneunansaocTy 2011 (PagnoBemanue, paguocessb, Tenesuaenue)| /I A. Epoxun [u ap.] ; nox
pen. I'. A. Epoxuna. - M., 2007. - 491 c. : un.. - Ha tut. n. u 06:1. aBT.: O. B. YUepHoB. - B BbIN. naH.
: O. B. YUepHsbrmes.

[ononHuTenbHaa anTepaTypa

1. AuTeHHO-(pHuIEepHBIE YCTPONCTBA U PACHPOCTPAHEHHE PATUOBOIH | Y4eOHUK ISl BY30B IO
cnemuansaoctu 2011 (Paguosentanue, panuocesib, TesneBunenue) / I A. Epoxun [u mp.] ; moxn
pen. I'. A. Epoxuna. - M., 2004. - 491 c. : un.

2. Aaapycesud JI. K. AHTeHHBI U pacrpoCTpaHeHne paauoBoH | [yueOHuk ayis By3os] / JI. K.
Anppycesuy, A. A. Umyk, K. A. Jlafiko ; Hoeocu®. roc. TexH. yH-T. - HoBocubupck, 2006. - 393,
[2] c. : m.. - Pesxxum moctyma: http://www.ciu.nstu.ru/fulltext/textbooks/2006/andrusevich. pdf

3. Mapkos I'. T. Autenns! : yaeOHUK 1711 paAUOTEXH. crer. By30B. - M., 1975. - 528 ¢. : un.

4. MakcumoB B. M. Ycrpotictea CBY: 0CHOBBI TeOpUU U 3JIEMEHTHI TpakTa : yueOHoe mocobue asis
BY30B 110 HarpajieHuio 654200 "Paguorexnuka” / B. M. Makcumogs. - M., 2002. - 72 ¢. : W

5. Bockpecencknii [I. 1. ArTennsl ¢ 00paboTkoii curHana : yaedbHoe mocobue st By30B MO
Hanpaeienuro 654200 "Pagnorexuuka” / J1. M. Bockpecenckuii. - M., 2002. - 80 c.

6. Casonos /1. M. Autenns! u ycrpoiictea CBY : yueOHMK 1151 By30B 110 CITELIHATIBHOCTH
"Pammnorexuuka" / JI. M. Casonos. - M., 1988. - 430, [2] c. : ni.

7. ITanuenko b. A. Mukponosiockoesie anteHHbl / b. A. Tlanuenko, E. 1. Hedénos. - M., 1986. -
143, [2] c. : un., cxem.

8. AtizenOepr I'. 3. Antennst YKB. B 2 u.. Y. 1 / Afizebepr I'. 3., Ammonsckuii B. ., Tepemnn O.
H. ; moxm o6, pen. Aizendepr I'. 3. - M., 1977, - 381 c. : ni.

9. Hedenor E. U. Ycrpoiictea CBY u anTeHHBI | [yueOHOE TOCOOHE MO CIIELHATBHOCTSIM
Hanpasnenus "Paguotexauka"] / E. U. Hedémon. - M., 2009. - 375, [1] ¢. : wr., Tabm.

NHTepHeT-pecypcsl



1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlansy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeTogauyeckoe obecreyeHve

1. Top6aues A. I1. IIpoextuporanue neyaTHbiX (pasupoBaHHbIX aHTeHHBIX pemetok B CAIIP "CST
microwave studio" : yuebHoe mocobue / A. I1. I'opbaues, E. A. Epmakos ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, 2008. - 86, [1] ¢. : wi.. - Pexxum gocryna:

http://www library.nstu.ru/fulltext/metodics/2008/gorbach.rar

2. AHTEHHBI | METOIMYECKHE YKa3aHus K KypcoBoi padore st pakynsrera "PagrorexHuka,
snekTpoHuka U ¢usuka” (Hampasienue 552500 - Paguorexnuka) Bcex ¢opm oOyuenus / HoBocuO.
roc. Texs. yH-T ; [cocT.: I'. C. llanpuna, A. I1. I'op6aues]. - HoBocubupck, 2005. - 41, [1] ¢. : mi..
- Pexxum pnoctyma: http://www.library.nstu.ru/fulltext/metodics/2005/2916.rar

3. Ycrpoiictea CBY m aHTEHHSBI ;| yueOHO-MeTOAMYeCKOe Tocodre Mo AUCITUIIIHE 'Y CTpoHCTBa
CBY u antennsr" mjist Bcex popm oOyueHus TpeTbero Kypea daxysbrera "PagnoTexHuka u
snekrponuka" / HoBocu®. roc. TexH. yH-T ; [coct.: A. I1. I'opbauer, M. A. Ctenanos, H. B.
Tapacenko]. - HoBocubupck, 2016. - 51, [3] ¢. : nin.. - Pesxxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000229164

4. I'opbaueB A. I1. [IpoexkTupoBaHue TUPEKTOPHBIX aHTEHH METOAOM HAaBOAUMBIX
SNEKTPOIBHIKYLIHX vl | yueOHoe mocobue / A. I1. T'opGaues, H. B. Tapacenko ; Hoocu®. roc.
TexH. yH-T. - HoBocubupck, 2013. - 114, [1] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000180738

8.2 CneupannsnposaHHoe NporpaMmMHoOe obecrneyeHne
1 Microsoft Windows
2 Microsoft Office

9. MaTepunasibHO-TEXHUYECKOE obecneyeHve

Na6opaTopHblii CTeH/

Ne HanmeHoBaHWe HasHa4yeHune

1 |AHTEHHA I16-23 n3mepur. Vicnonb3yetca Ansa BbINOHEHNSA
nabopaTopHoi paboTbl No 3.

2 |ATTEHKOATOP A3-33A Vicnonb3yeTtca Ans BbINOMHEHUA
nabopaTopHou paboTbl No 4.

3 |[FEHEPATOP '4-109 Vicnonb3yeTtca Ans BbINOMHEHUA
nabopatopHou paboTbl No 1.

4 |leHepaTop M4-109 Vicnonb3yetca Ansa BbINMOIHEHNS
nabopaTopHo paboThbl No 2.

5 |leHepatop M4-76A Vicnonb3yetca Ansa BbINOHEHNSA
nabopaTopHoi paboThbl No 4.

6 |[eHepatop M4-76A Vicnonb3yeTtca Ans BbINOMHEHUA
nabopaTopHou paboTbl No 2.




7 |NMNHNA P1-28 Vicnonb3yeTtcsa Ans BbINOMHEHUA
nabopaTtopHoui paboTbl Ne 1.

8 [USMEPUTEJIb KCBH Vicnonb3yeTtca Ans BbINOMHEHUA
nabopaTtopHou paboTbl No 1.

9 [IMHNA P1-34 Vicnonb3yeTtca Ans BbINOMHEHUA
nabopaTtopHou paboTbl No 2.

10 |USMEPUTE/JIb KCBP2-54 Vicnonb3yetca A1 BbINOTHEHNSA

nabopaTopHoM paboThbl Ne 3.
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1. OO0o0meHHas cTPyKTYpa GoHIa OLIEHOYHBIX CPEACTB YUeOHO JUCUMIIJIMHBI
O6oOmenHass CTpykTypa (OHAA OICHOYHBIX CPEACTB IO JAUCHUIIHHE YcerpoiicTBa
CBCPXBBICOKHUX YAaCTOT U aHTCHHEBI IIPHUBCACHA B Ta6n1/1ue.
Tabmuma

ITanel OEHKH KOMITETeHIIHIH

Iloxa3aTtenu
c¢(hopMUPOBAHHOCTH Meponpusitust
@opuupyew1e KOMIIeTeHI Ui Tembl TEKYIIETO Ipome:xyTounas
KOMIIeTEeHIIUH
(3HAHMSs, yMEHHUS, KOHTPO0JIAA aTTecTanus (3K3ameH,
HABDBIKH) (KypcoBOii IPOeKT, 3a4er)
PI'3(P) u np.)
[IK.24.B 32. 3HaThb METOJBI ABTOMaTU3UPOBAHHOE Kypcoas pabora. |Dk3ameH, BOIpOCHI 1-
CriocoOHOCTB K aHaNM3a U MPUHLUIGI | IPOEKTUPOBAHUE YCTPOUCTB Otuer o 50.
IIPOEKTUPOBAHUIO IIOCTPOCHHUS CBUY u anTenH. Tunossle nabopaTopHoOn
CUCTEM aHTEHHO-(DUIIEPHBIX |MaKeThl MPHUKIAIHBIX TPOrpaMM. |padore.
PaIUOdIEKTPOHUKH U | yCTPOHUCTB CUCTEM CucreMbl
CBA3U AaBTOMAaTU3UPOBAHHOTO

npoektupoBanus (CAIIP)
yctpoiictB CBY u anTeHH. Yuer
(haKTOPOB AIIEKTPOMATrHUTHOM
COBMECTUMOCTH
PaIMOdIIEKTPOHHBIX CPEICTB
TIPU TIPOEKTUPOBAHUH
yctpoiicte CBY u aHTeHH.
PannouacToTHBIN pecypc u ero
ucronb3oBaHue. OCHOBHBIE
perilaMeHTHPYIOIIE
JIOKYMEHTHI B 0071aCTH
3JIEKTPOMArHUTHOM
coBMecTUMOCTH. Poib
MEXIYHAPOIHBIX U
HAIMOHAJIBHBIX CEPTU(PHUKATOB
TI0 JIEKTPOMAarHUTHOM
COBMECTUMOCTH IIPH
OpraHHU3alH POU3BOJICTBA
yctpoiicte CBY 1 aHTeHH.
AHanu3 2NIEKTPUYECKUX U
MAarHUTHBIX JHUITOJbHBIX aHTCHH.
Teopust BUOPaTOPHBIX aHTEHH.
DneKTpu4ecKuil BUOpartop.
BHyTpeHHs1s 1 BHEIIHSAS 3aa49a
TEOPUH BUOPATOPOB.
WurerpanbHoe ypaBHEHHE
XaiteHa [uist BuUOpaTopa.
Pacnipenenenue Toka u 3apsina
BIOJIb BUOpaTopa. Pacuer nosns
W3JTy4EeHUs ¥ JJUarpaMMbl
HAIPaBJICHHOCTH BHOpaTopa.
CornpoTHBIIEHUE U3ITYYCHUS U
K03 pHIMEHT HATIPABICHHOT'O
neiictBusi BUOpartopa. Pacuer
MOIIHOCTH U3JIY4EHUS U
BXOJIHOT'O COTIPOTHBJICHUS
BHOpATOpa METOAOM
HaBoauMbIX DJ[C. MarauTHbIH
BuGparop. lleneBoii BuOparop B
TUIOCKOM OECKOHEUHOM JKpaHe.
DNEeKTPOMarHUTHOE H3ITy4eHHUE
JIBYX CBSI3aHHBIX BHOPATOPOB.
MHOXHTENb HallpaBJICHHOCTH
cucteMsl. Teopema
nepeMHOXeHUs. COOCTBEHHBIE U
B3aMMHbIE UMIIE/IAHCHI
BHUOpaTopoB. BiusHue miockoi




MIPOBO/ISIIIIEH TOBEPXHOCTH Ha
rapameTpsl BUOPaTOpOB, METO
3epKaJIbHBIX OTOOPaKEHHH.
MHuoxuTenu BausHus "3emin"”
Ha MarpamMMy HalipaBJIeHHOCTH
TOPU30HTAJILHOTO U
BEPTUKAJIBHOTO CHMMETPHYHBIX
BHOpaTopoB. Cucrema u3
aKTHBHOT'O M TACCHBHOTO
BHUOPATOPOB, PEIKUM
pednexropa u nupexTopa.
Pacuer Toka B macCUBHOM
BUOpaTope, ero BIUSHUE Ha
JMarpamMMy Harpa AHTEHHBI
MHUKpPOBOJTHOBOT'O JTMAIIa30Ha.
MHoOroBUOpaTOpHbIE aHTEHHHBI,
CHOCOOBI MUTaHUsI BUOPATOPOB.
HecumMerpuuHbie BUOpaTOpHI U
CHOCOOBI MX TIUTAHUSI.
IleneBbIe aHTEHHBI.
[onyBoNHOBEIE 1IENIEBBIE
AHTEHHBI, KOJIbLIEBBIE IICTIEBbIC
aHTeHHBI. YacToTHO-
HEe3aBHCUMEBIEC aHTEHHBI.
Crioco0b1 yBenmueHus padboyeit
TIOJIOCHI YaCTOT aHTEHHBI.
[TpuHIMD nocTpoeHus
YaCTOTHO-HE3aBUCUMBIX aHTEHH,
3¢ G eKT aBTOMaTUICCKOM
"oTceukn" U3Iy4aroluX TOKOB.
OKBHUYTOJIbHBIE CTUPAIIEHBIE
CTPYKTYpbl. YacToTHO-
HE3aBHCUMBIE CIIUpPaJIbHBIE
aHTEHHBI. APXUMEJOBCKHE
CHHpaJIbHBIC aHTEHHBI.
Jlorapupmuyeckue
LIMPOKOANANIA30HHBIE AaHTEHHBI.
Bubparopusie
JIOTOIIEPUOINUECKIE aHTEHHBI.
AHTeHHBI OeryIei BOJIHbI, UX
o01Me CBOHCTBA.
JlvanexTpudeckue cTepKHEBbIE
aHTeHHbl. CriupabHbIe
aHTeHHBI. IMIienaHcHbIe
aHTEHHBI. J[upeKTopHbIE
aHTeHHBI. PeOpucTo-
CTEp)KHEBbIE aHTEHHBI.
AnepTypHble aHTEHHBI, HX
ob1ue cBoicTBa. M3myuenne
OTKPBITOTO KOHIIA BOJTHOBO/IA.
PymopHbie aHTeHHHB!,
CEKTOpHaJIbHBIE,
UpaMHIaIbHbIE 1 KOHUUECKHE
pynopbl. OnTUMasbHbIE PYHOPHI
U UX CBS3b C (ha30BBIMU
UCKaXKeHUsIMH. JIMH30BbIE
AQHTEHHBI U UX MTPUHIIHUIT
neficTBus. YpaBHEHUE U
xapaxTep npoduis
3aMeUISIONIeH U yCKOpSIoLIen
JIMH3BI. 3aMeJUISIoIIne
PaIHONINH3BI C UCKYCCTBEHHBIM
nanekTpukoM. KoHeTpykums u
napameTpbl YCKOPSAIoen
METaJUIo-TIACTHHYATOM JIMH3BL.
30HUpPOBAHHUE JIHH3.
[Ipumenenne panguonuH3 B
PYIOpPHBIX aHTeHHaX. JIuH3a




JIroneGepra. 3epkajbHbIC
napaboIMYeCKIe aHTCHHBI.
Pacnipenenenue mosns B
packpbiBe 3epkaina. Pacuer
JIMarpaMMBbl HalpaBJIeHHOCTH.
KoHcTpykuuu obmydaresei,

a¢ ekt "3aTeHeHus" 3epKaa.
CreranbsHbie GOpMBI 3epKall.
BonHOBOHEIE, TOJIOCKOBEIE U
MHKPOITOJIOCKOBBIE YCTPOHCTBA.
BoceMurnontocHsle ycTpoicTBa
CBU. [lenutenu u cyMMaTOpbI
MotuiHocTH. HanpasieHHbie
OTBETBUTENH, QUIBTPHI U
MOCTHI. THITBI HANIPaBIEHHOCTH.
MuHUMAIbHO U HEMHUHUMAJIEHO
(ha30BbIE YETHIPEXTIONIOCHUKY 1
BOCBMHITONIOCHUKH. CHMMETpUst
BOCHMHUITOJIFOCHUKOB, METOJI
CyIeprno3unuu cuHdasHoro u
MPOTUBO(hA3HOT0 BO30YKICHUN
(3epKaJIbHBIX U300paXKEHU).
®epputoBsie ycrpoiictea CBY.
BeHTnim v UpKynSaTOpPHI.
®deppuToBbic (HazoBpaIaATEId U
KOMMYTaTopbl. DUIIBTPHI C
(eppUTOBBIMH PE30HATOPAMHU.
MUKpPOMHHHATIOPHU3ALIHS
3JeMeHTOB U ycTpoiicts CBU.
Oco0eHHOCTH KOHCTPYKIIMH Ha
OCHOBE BBICOKOTEMITEPATYPHOH
CBEPXIIPOBOIUMOCTH.
MeMOpaHHbIE TEXHOJIOTUH Ha
CBU. UuTterpaibHble
rapameTpbl aHTEHHBIX CHCTEM.
[IpuemHbIC aHTEHHBI.
[Ipumenenne npuHIMTIA
B3aMMHOCTH K U3y4EHHIO
MIPUEMHBIX aHTeHH. [IpuHINT
00paTUMOCTH MPOLIECCOB
npuemMa U repenadu. Biusaue
TIOJISIPU3ALIUH Ha YPOBEHb
MIPUHAMAEMOI'0 CUTHAJIA.
DddexTuBHAS IO
anteHHsl. [1lymoBas
TeMIIepaTypa IpUEeMHOM
aHTEHHBL. MeTo/IbI CO3aHus
OCTpPOHAIPABIICHHBIX AHTEHH.
JIuneitnas nuckperHas u
HeTpepbIBHAS H3JTyJatoniast
cucreMa. OCHOBHbIE
OITpEe/ICTICHUSI U KCXO/IHbIE
COOTHOUIEHHS. XapaKTepUcTuKa
HAIPaBJIEHHOCTU HJIEaIbHOIO
JIMHEHHOT0 M3ITy4daTessi, PeXKUM
u3MydeHus, mupuHa gyqda, KHJ,
3aBHCHMOCTb IIMPUHBI JIETIECTKA
OT HaIpaBJICHHs U3ITydECHUS],
LIMPYHA JIETIECTKA IIPH OCEBOM
W3JIy4eHUH. Y CIIOBUE
ONTUMAJILHOCTU JTUHEHHOMN
aHTEHHBI C 3aMeJICHHOH
(ha3oBoii CKOPOCTHIO
B030YxneHus1. BrusiHue hopmbl
aMIUTUTYIHOTO pacIpe/ieNIeHUs
1 (a30BBIX UCKAKEHUH Ha
napameTpbl TUHEHHON aHTEHHBI.
JluneitHble U KBapaTUYHbIC




(ha30BBIC MCKAYKCHUS.
HccnenoBaHue BOTHOBOAHBIX
PE30HAHCHBIX MHOTOIIEJIEBBIX
aQHTEHHBIX PEUIETOK
HamnpaBneHHOCTh aHTEeHH U €€
xapaxrepuctuku [Tomsipuzanms
AHTEHH U e€ XapaKTepPUCTUKU
CHUMMETpPUYHBIH BUOpATOD
CHCTEMHBIN MOAXO0 K aHAITU3y
yctpoiictB CBY 1 aHTeHH.
VYpaBueHust Makcenna B
HHTErpaibHON U
nuddepeHmaIbHoi GopMax.
OOBEeMHBIE CTOPOHHHUE
HCTOYHHKH JIEKTPOMArHUTHOTO
nonst. CoderaHue MeTo10B
ANIEKTPOAMHAMUKY M TEOPUH
ueneit. Tumbl TUHUN Nepeaaun
CBU. [TapameTpsl TUHUI
nepeadd. JJIEMEHTBI TPAKTOB
CBU. CornacoBaHHbIe
Harpy3ku. PeakTuBHbIe
Harpy3ku. V3omsitopsl uist
KOAaKCHAIILHOT'O TPaKTa.
CousieHeHUs JTUHUH NIepeay.
Bpamaromiuecst couseHeHusl.
IToBOpPOTHI U CKPYTKHU JIMHUM
nepeaayn. OTpaxkaromye
AJIEMEHTHI BOJTHOBOJIHBIX
TPaKTOB (3a30pbl, HITHIPH,
nadparMbl, CTBIKH U TIP.).
Mtuoromnontocauku CBY.
MatpuuHoe onrcaHue
MHOTOTIOJTIOCHUKOB.
COOTHOIICHUS MEXIY
MaTpHUIIAMH MHOTOTIOTFOCHHKA.
WneanvHble 1 peanbHbIe
BOJTHOBBIE MaTpUIIbI IIepeauu 1
paccestHUs. Y CIIOBHSI
00paTUMOCTH, CHMMETPHH,
yHUTapHOCTH. [IpHHIUI
JIEKOMIIO3UIUH. THIIOBBIE Y3IIBI
U 3JIEMEHTBI, X AJIEKTPUUECKHE
MOJIETH U KOHCTPYKIIHH.
UYeThIpeXnoIIOCHBIE YCTPOCTBA
CBY. Ananu3 KacKagHbIX
YETBHIPEXITOIFOCHUKOB
KJIACCUYECKOM MaTpHLeit
nepeaayu (MSmHoN wim A-
MaTpuuei). A-MaTpuIbl
AJIEMEHTAPHBIX
YETHIPEXITOIFOCHUKOB.
@OunpTpyronye 1 cornacyomnme
uenu CBY. OunbsTphI-
MIPOTOTHIIBI ¢ MAKCUMAJILHO
IUTOCKUMH U
PaBHOIYJIbCUPYIOIIUMHU
(YeObIIeBCKUMU) YaCTOTHBIMH
XapaKTePUCTUKAMH.
KoHcTpykTHBHAS peanu3arys
PEaKTUBHBIX 3JIEMEHTOB
(WIBTPOB-IIPOTOTUIIOB.
[TupoxomnonaocHoe
COTJIaCOBaHUE BEIIECTBEHHBIX
Harpy3oK C MOMOIIBIO
PEaKTHBHBIX
YETHIPEXITOIFOCHUKOB.
Ypagsioniye




YETBIPEXITOIIOCHBIE YCTPOICTBA
CBUY, ux xiaccu(uKarus.
MexaHu4ecKHe 1 JJIEKTPOHHBIE
BBIKITIOYATEIH, KOMMYTaTODBI,
aTTEHI0ATOPHI U
(hazoBpamiareny.

[IK.24.B

yl. ymers
pa3pabaThIBaTh U
UCCIIEeI0BATh
aHTeHHO-(HUIepHBIC
YCTPOMCTBA CUCTEM

AHanu3 1 CUHTE3
(ha3upOBaHHBIX aHTEHHBIX
pemeTok. XapakTepucTuka
HAIpPaBJICHHOCTH
SKBUJIMCTAHTHON aHTEHHOMN
pemerku. ' aBHbIE MAKCUMYMBI
U sBJIeHUE "ocneruieHus"
aHTEHHOH peleTku. BxoaHoi
UMIIEIaHC U3JTydaTenei, pacuer
MOIIHOCTH U Kodddurmenta
YCUIICHUS] aHTEHHOM PElIeTKH.
[Tnockue n3nydatommue
PaCKpBIBBI U MACCUBBI
n3ay4areneil (Iockue
aHTeHHbIe pemierkr). OCHOBHBIE
OITpEe/ICTICHUSI U KCXO/IHbIE
coorHoureHus. Teopema
SKBUBAJICHTHOCTH U pacuer
AJIEKTPOMAarHUTHOT'O MOJIS
AHTEHHBI C IIOCKUM
pacKkpbsIBOM. MHOXHUTEb
Hampasiennoctu u KH]J
MPSIMOYT'OJIEHOT'O PaCKPBIBa.
OTKJIOHEHHE JTy4a TIOCKOTO
packpbIBa MpH JINHEHHOM
M3MEHEHUH (pa30BOTO
pacripeneneHus Bo30yxk IeHHsI.
AHTEHHBI MUKPOBOJTHOBOT'O
nuarna3zona. MHOroBuOpaTopHbIe
aHTEHHBI, CIIOCOOBI IIUTAHUS
BuOparopoB. HecummerpuuHsie
BHOPATOPHI M CIIOCOOBI UX
nutanusi. 1l{eneBble aHTEHHBI.
[onyBonHOBEIE 1IENIEBBIE
AHTEHHBI, KOJIbLIEBBIE IICTIEBbIC
aHTeHHBI. YacToTHO-
HE3aBHCUMBIE aHTEHHBI.
Crioco0b1 yBenmmueHus padboyeit
TIOJIOCHI YaCTOT aHTEHHBI.
[TpuHIMD nocTpoeHus
YaCTOTHO-HE3aBHUCUMBIX aHTEHH,
3¢ G eKT aBTOMaTUICCKOM
"oTceukn" U3Ty4aroluX TOKOB.
OKBHUYTOJIbHBIE CTUPAIIEHBIE
CTPYKTYpbl. YacToTHO-
HE3aBHCUMBIE CIIUPaJIbHBIE
aHTEHHBI. ApXUMEJOBCKHE
CHHpaJIbHBIC aHTEHHBI.
Jlorapupmudeckue
LIMPOKOANANIA30HHBIE AaHTEHHBI.
Bubparopusie
JIOTOIIEPUONYECKHIE aHTEHHBI.
AHTeHHBI OeryIei BOJIHbI, UX
o01Me CBOWCTBA.
JlvarekTpudeckue cTepKHEBbIE
aHTeHHbl. CriupabHbIe
aHTeHHBI. IMIienaHcHbIe
aHTEHHBI. J[upeKTopHbIE
aHTeHHBI. PebpucTo-
CTEp)KHEBbIE aHTEHHBI.
ATiepTypHBIC aHTCHHBI, UX
ob1ue cBorcTBa. M3myuenne

Kypcogas pabora.
Oryer o
J1a00paTOPHOM
pabore.

DK3aMeH, BOIPOCH! 1-
50.




OTKPBITOr0 KOHIIA BOJTHOBOJIA.
PymopHbie aHTECHHBI,
CEKTOpHAJIbHEIC,
MUPaMUAATBHBIC B KOHUYECKUE
pymopsl. ONTUMAaNIBHBIC PYIIOPHI
U UX CBs3b C (Da30BBIMU
HCKaKeHUSMU. JIMH30BBIC
AHTCHHBI U MX TPUHIIUAI
neficTBus. YpaBHEHUE U
xapakrep mpoduis
3aMeUISIONIeH U yCKOpSIoLIen
JIMH3BI. 3aMeJUISIoIIne
PaJMOIUH3BI C HCKYCCTBEHHBIM
JIudIeKTpuKoM. KoHCTpyKIus u
MapameTpbl YCKOPSIoen
METaJUIO-IJIACTUHYATOM JTUH3HI.
30HHpPOBAHUE JIUH3.
[IpuMeHeHrEe paTUONIUH3 B
PYIIOPHBIX aHTeHHaX. JInH3a
JIroneGepra. 3epkajbHbIC
napaboIMYeCKIe aHTCHHBI.
Pacnipenenenue mosns B
packpbiBe 3epkaina. Pacuer
JUarpaMMbl HAIIPaBJICHHOCTH.
KoHcTpykuuu obmydaresei,

a¢ ekt "3aTeHeHus" 3epKaa.
CreranbHbie GOpMBI 3epKall.
HuTerpanbHbie TapaMeTpsI
AHTCHHBIX cucTeM. [TpuemMHbIe
aHTeHHBI. [IpuMeHeHue
TIPHUHIIMITA B3aUMHOCTH K
M3YYCHHIO MMPUEMHBIX aHTCHH.
[puHIUI 00paTUMOCTH
MIPOIICCCOB MPHEMa U Tepeaayu.
BnusiHue nonspusayu Ha
YPOBEHBb IPUHUMAEMOT'0
curHaia. D¢ pekTuBHas
Iomaab anTeHHsl. [1lymoBas
TeMIepaTypa IpueMHON
AHTCHHBL. METOIBI CO3TaHUS
OCTPOHAIpPABJICHHBIX aHTCHH.
JIuneitnas nuckperHas u
HETpephIBHAS U3TyJaronas
cucrema. OCHOBHBIE
OIPEICIICHUS ¥ UCXOIHBIC
COOTHOIIICHUS. XapaKTePUCTHKA
HAIPAaBJICHHOCTH HCATLHOTO
JIUHEHHOT'O U3JTYJaTels, PeKUM
u3nydeHus, mupuHa gyda, KHJ,
3aBUCUMOCTh ITUPUHBI JICTIECTKA
OT HATpaBJICHUS H3TyICHHUS,
IIMPHUHA JICTIECTKA MPH OCEBOM
W3JIy4eHUH. Y CIIOBUE
ONTUMAJILHOCTU JTUHEHHOM
AHTCHHBI C 3aMeIJICHHOMN
(ha3oBoii CKOPOCTHIO
BO30YKIeHus. BiusHue popMbl
AMIUTHTYIHOTO PACIpPEICICHUS
1 ($a30BBIX UCKAKECHHI Ha
napaMmeTpbl TUHEHHON aHTEHHBI.
JIuneitHbIe U KBapaTUYHbIC
(ha30BBIC MCKAYKCHUS.
HccnenoBanue BOTHOBOJHBIX
PE30HAHCHBIX MHOT'OIIIEICBBIX
AHTCHHBIX PEIIETOK
HamnpaBieHHOCTh aHTEHH U €€
xapakrepuctuku [Tomspusanus
AHTCHH M € XapaKTePUCTHKU




DNeKTpoIuHAMHUYECKAsT TEOPHSI
W3JTy4EeHUs dJIEMEHTaPHBIX
anTeHH. OObeMHbIE CTOPOHHHE
HCTOYHHKH JIEKTPOMArHUTHOTO
moJIst. 3amna3abIBaronue
BEKTOpPHBIE
ANIEKTPOAMHAMHYECKHUE
noTeHuansl. [loBepxHOCTHBIE
CTOPOHHHE UCTOYHUKHU
AJIEKTPOMArHUTHOT'O ITOJISL.
[TpuHOMT SKBUBaJICHTHOCTH.
[Mons npon3BOIBHON CHCTEMBI
TOKOB. JleMMa JlopeHua.
Teopema B3aMMHOCTH.
DNEeKTpOMAarHUTHBIE TTOJIS
H3IIy4YaIolUX CUCTEM B JaJIbHEH,
MIPOMEKYTOUHOU U OMKHEH
30Hax. ®a30BbIN LIEHTD,
HOPMHUpOBaHHAs AUarpaMma
HAIpPaBJICHHOCTH IO MOJII0 U IO
MOIITHOCTH. DJIeMEHTapHbIE
H3Ty4aTeny. DIeKTPHUUECKUM
qrnons (aunoins [epra) u
rapameTpsbl ero
AJIEKTPOMArHUTHOTO TTOJISL.
MarHuTHbIN TUTONL U IPUHITAI
IBOMCTBEHHOCTH.
DneMeHTapHbIE AIEKTPUUECKHE
W MarHUTHBIE PAMKH.
DneMeHTapHBINA HCTOYHHUK
OJTHOHAIPABJIEHHOT O
n3nmydeHus. JneMeHT [ toirenca.
DneMeHTapHbIA TYpHUKETHBIN
W3JTydaTenb.

2. MeTOAMKA OLIEHKH ITANOB (l)OpM]/IpOBaHI/Iﬂ KOMIIeTEHIIMIi B paMKax U CUMIIJIMHBI.

[IpomexyTouHas aTTecTanus N0 AUCUMILIMHE POBOJUTCS B 6 ceMecTpe - B (hopMe IK3aMeHa, KOTOPbIi
HaIpaBJIeH Ha OLEHKY cpopmupoBanHocTH koMmmeTeHui 11K.24.B.

Kpome toro, cpopMupoBaHHOCTh KOMIIETEHIIMH MPOBEPSETCS MPU MPOBEIEHUU MEPONPUATUI TEKYIIEro
KOHTpOJISl, YKa3aHHBIX B Tabnule paszjaena 1.

B 6 cemectpe 00s13aTenbHBIM 3TAaOM TEKYLIEH aTTecTalluu SBJIsSETCs KypcoBas paborta. TpeOoBaHHS K
BBITIOJTHEHUIO KYPCOBOM pabOTHI, COCTaB M MpaBUjia OICHKH CHOPMYIMPOBAHBI B MACIOPTE KYypCOBOM
paboTEHL.

OO11ue mpaBuiia BhICTABIEHHS OLIEHKH O JTUCLUILUIMHE ONPENENSIIOTCS 0aUIbHO-PEUTUHTOBOM CUCTEMOH,
MIPUBEACHHON B paboueil mporpamme y4eOHOM TUCHUTIIHHBIL.

Ha ocHoBaHuu mpuBeNEHHBIX Aajiee KPUTEPUEB MOKHO CJAeiaTh OOIIMN BBIBOJ O CPOPMUPOBAHHOCTH
komrereniuu [1K.24.B, 3a koTopble OTBeYaeT TUCIUILUIMHA, HA PA3HBIX YPOBHSIX.

OO0uasi xapakTepuCTHKA YPOBHEH 0CBOEHMSI KOMIIETEHIIM .

Huske moporosoro. YpoBeHb BBIIOJIHEHHS paOOT HE OTBEYAET OOJBLIMHCTBY OCHOBHBIX TpeOOBAaHUM,
TEOPETUUECKOE COJEPKaHUE Kypca OCBOEHO YaCTHUUYHO, IPOOEIIbI MOT'YT HOCUTB CYIIECTBEHHBINA XapakrTep,
He0O0XOUMbIE MTPaKTUYECKUE HABBIKK paOOThI C OCBOEHHBIM MaTepHaaoM c(OpMUPOBaHbI HE I0CTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX INpOrpaMMoil oOyueHHs y4eOHBIX 3a/JlaHUi HEe BBINOJHEHbl WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OILIMOKaMHU.



IloporoBbiii. VYpoBeHb BBINOJHEHHS PA0OT OTBe4aeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUECKOE COJIEPIKaHUE Kypca OCBOCHO YAaCTUYHO, HO IIPOOEIIbI HE HOCST CYIIECTBEHHOIO XapakTepa,
HeoOXOMMbIe MPAKTUUECKHUE HAaBBIKM pabOThl C OCBOCHHBIM MAaTEpHUajoM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoil 0OyueHus: y4eOHBbIX 3aJaHHil BBIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHU BBITIOJHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJHEHHS] pPabOT OTBEYAET BCEM OCHOBHBIM TpPEOOBAHUSAM, TEOPETUUYECKOE
COJIEP’KaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesoB, HEKOTOpPbIE NMPAKTUYECKUE HABBIKUM PAalOTHI C
OCBOEHHBIM MaTepuaioM CPOPMUPOBaHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMOil 00yueHHs
yueOHbIE€ 3aJJaHUSI BBINOJIHEHbI, KAUECTBO BBIIIOJHEHUS HU OJHOTO M3 HUX HE OLICHEHO MHHHMAJIbHBIM
YKCIIOM 0aiIoB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/1laHUI, BO3MOXHO, COJIEpKaT OLINOKH.

IIpoaBuHYTHINA. YPOBEHH BHIMOJHEHHUS Pa0OT OTBEYAECT BCEM TPEOOBAHHSM, TEOPETUIECKOE COACPIKaHUE
Kypca OCBOEHO IOJHOCTbIO, 0€3 npo0enoB, HEOOX0AUMbIE MPAKTUYECKUE HABBIKU PabOThl ¢ OCBOCHHBIM
MarepuajioM cHOpMUpPOBaHBI, BCE NPEAYCMOTPEHHBIC NIPOrpaMMoil OOydeHHs ydeOHBbIC 3aJaHHs
BBITIOJTHEHBI, KAYECTBO WX BHIIOJTHEHUS OIIEHEHO YHCIIOM 0auIoB, OJIM3KUM K MAaKCUMAIIEHOMY.



denepanbHOE TOCYAApPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa pagunonpreMHbIX 1 pagronepeaaroninxX YCTPOUCTB

IHacnopr 3x3ameHa
110 JUCHUIIJIMHE «YCTpOI\/IICTBa CBCPXBBICOKHX YaCTOT U aHTCHHBI», 6 CEMECTP

1. MeTtoauka oneHKHn

DK3aMeH IPOBOJUTCS B YCTHOM (popme, 1o Omsietam . buner hopmupyercs u3 AByx BOIPOCOB
(criMcok BONPOCOB MpUBENEH HIDKE). B Xone sk3ameHa mpenopaBaTenb BIIPaBE 3a/1aBaTh
CTYACHTY JOTIOJIHUTENLHBIC BOMIPOCKHI U3 00IIero nepeyns (11. 4).

d)OpMa 3K3aMeHAMOHHOT 0 OMJIeTa

HOBOCHBWPCKHI T'OCYJAPCTBEHHBINM TEXHUYECKUI YHUBEPCUTET
@aKkynbTeT paIMOTEXHUKHU U FIEKTPOHUKHU

Buaner Ne 1
K 3K3aMEHY 110 JUCHUIUIMHE «Y CTPOWCTBA CBEPXBBICOKMX YaCTOT U AHTEHHBD)

1. Jloronepuoandeckue BUOpaTopHbie aHTEHHBI. [IpuHIIMT 1eHWCTBUS, COTIIacCOBaHUE, JUarpaMMa
HAMPaBJIECHHOCTH, MMOJIAPU3ALUSL.

2. BonHOBOAHBIE IWIEJIEBbIE MOCTBI C OOIIEH Y3KOW WM MIMPOKOM creHkamu. I[lpuHiun
NeMCTBUS, MaTPHUIlA PACCESTHUSL.

YTBepxkaato: 3aB. kapenpoit PIIuPITY I.T.H., npod. A.B. Kucenes
(moamuck)

(mata)

2. Kpurepum oueHku

* OTBeT Ha AK3aMEHAIIMOHHBIN OWJIET CUUTACTCS HEeYAOBJIETBOPUTEIbHBIM, €CITU CTYJEHT MPH
OTBET€ Ha BONPOCHI HE JAa€T OMPEICICHUNA OCHOBHBIX IOHSTHH, HE CHOCOOCH IMOKa3aTh
MPUYMHHO-CJICJICTBEHHBIE CBS3U SIBICHUH, HE B COCTOSIHMM HWHTEPIPETHPOBATH PE3YJIbTATHI
MaTeMaTHYEeCKOW 3aluCH, OMHCHIBAIOIICH aHAIM3UPYEeMOE SBJIECHHWE NPHPOABI B 00JacTH
AJIEKTPOIMHAMHUKH, O1leHKa cocTaBisieT ot 0 10 19 b6annos.

* OTBeT Ha K3aMEHAITMOHHBIA OWJIET 3aCYMTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIM CTYIACHT MPH
OTBETE Ha BOMPOCHI JIAET OMPE/ICIICHNE OCHOBHBIX MOHATHI C HETOYHOCTSAMH, MOXKET MOKa3aTh
MPUYMHHO-CIICJICTBEHHBIE CBSI3M  SBJICHHM € MpoOeraMu, HEYETKO HHTEPIPETUPYyeT
pe3ynbTaThI MaTeMaTH4ECKOM 3aIIUCH,
oneHka cocrapiaeT ot 20 1o 27 bannos.

* OTBeT Ha 3K3aMEHAIMOHHBIN OWJIET 3aCUMTHIBACTCS Ha 0A30BOM YPOBHE, €CIIU CTYACHT IPH
OTBET€ Ha BOMPOCHI (OPMYIUPYET OCHOBHBIC TIOHATHS, 3aKOHBI, J1a€T XapaKTEPUCTUKY
MPOIIECCOB,  SIBICHWW, TMPOBOJUT AaHAIW3 TPHUYMH, YCJIOBUH, MOXET TMPEICTABUTH



KAa4CCTBCHHBIC XapaKTepI/ICTI/IKI/I HpOHGCCOB, HO I[OHYCKaCT OHII/I6KI/I HpI/I MaTeMaTHqCCKOﬁ
3aIIUCH PE3yIIbTaTOB,
OLlIEHKa cOCTaBAeT OT 28 1o 34 b6annos.

* OTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIH CTYACHT
IIPpY OTBETE€ Ha BOIPOCH IPOBOJWUT CPABHUTENIBHBIA AHAIM3 IOJAXOJOB, IMPOBOAUT
KOMHHCKCHBIﬁ aHaJIu3, BBISABIISICT HpO6J’I€MI>I, npe)maraeT MECXaHU3MBbI pCIHCHI/Iﬂ, CHOCO6€H
HpCHCTaBI/ITI) KOJIMYCCTBCHHBIC XapaKTepI/ICTI/IKI/I Ol'IpeI[eJ'IeHHI)IX HpOHCCCOB, HpI/IBOI[I/IT
KOHKpPETHbIE NpPUMEpPHI M3 MPAKTUKH, HE JOMYyCKAaeT OIIMOOK WM JONYCKAaeT MeJKue
IIOTPELIHOCTH pu MaTeMaTH4eCKO1 3aIlucy,
olleHKa cocTaBiaeT oT 35 1o 40 b6annos.

3. IIIkajga oueHKH

DK3aMeH CUMTAETCS CAAHHBIM, €CJIM CyMMa 0aJuIOB 110 BCEM 3aJlaHUsAM OMJIeTa COCTABIISIET
He MeHee 20 6amoB (13 40 BO3MOXKHBIX).

B o01ueit oneHke 1Mo JUCHUILIMHE 3K3aMEHALMOHHbIE OallIbl YUUTHIBAIOTCS B COOTBETCTBHUH C
npaBWiIaMu  OaJJIbHO-PEHTHUHIOBOM  CHCTEMBI, IpPHUBEACHHBIMU B pabodeil mporpamme
JUCLUIUIAHBIL.

4. Bomnpochl K 3K3aMeHy N0 JUCHHILIMHE «Y CTPOIiCTBA CBEPXBbICOKUX YaCTOT U
AHTEHHbD»

1. OOmue xapakTepUCTHKU AaHTEHH: JuarpaMMa HalpaBJIEHHOCTH, KOMIUIEKCHBIH BXOJHOM
uMIeaic, nossipuzanus, koddduuuent HampasieHHoro aevctBus (KHJ), xoadpduiment
nosie3Horo aevictus (K1), koadpduuuent ycunenus (KVY).
2. 3mepeHne KOMIUIEKCHOTO BXOIHOTO UMITe/lanca MeTooM TaTapuHoBa.
3. Nsmepenue korhduireHTa oTpaxeHuss METO0M 3aMeIICHUSI.
4. VI3amepeHue MOISPU3ALMOHHBIX XapaKTEPUCTUK: OJOK-CXema, aJlfOPUTM, MOJSpU3ALUOHHAs
XapaKTepUCTHKA, MOJIspU3allMOHHAs AUarpaMMma.
5. MuoronomocHuku. Ilanaroniue U oTpakeHHble BOJIHBI. Marpuia paccesHus, (Gpu3nyeckuit
cMBICT €€ KO3 PUITMEeHTOB.
6. Koadumuent orpaxenus, BHOCUMbIE W Bo3BpaTHbie nmoTepu. Mx umcmnons3oBanue B CAIIP
“CST STUDIO SUITE”.
7. YpaBHenue XasieHa. Pacnpenenenne Toka NpoBOIMMOCTH BIOJIb TJI€Y TUTIOJNA.
8. [losie u3nydyeHus unoJibHOM anTeHHbl. E€ nuarpamMmma HanpaBJIeHHOCTH U HOJISIpU3ALIHSL.
9. BxonHoe conpoTuBieHHE TUIOJIbHON aHTeHHbl. CHMMETPHUPYIOIIKE YCTPOMCTBA.
10. TIutanue nUMoJis pacKpbIBOM IPSIMOYTOJBHOrO BOJIHOBOAA. J(Marpamma HarpaBIEHHOCTH,
MOJISIPU3ALIUSL.
11. BoJIHOBOJHO€ TIMTAaHWE [JUINOJA Yepe3 KOAKCHUAJIbHO-UIEIEBOE CHUMMETPHUPYIOIIEE
ycTpoiicTBo. JluarpaMma HarpaBiI€HHOCTH, MOJIIPU3ALHUSL.
12. TIlerneBoit aumonb (BuOparop Ilucronbkopca), mnuTaHue KabeneMm, jauarpaMma
HaIPaBJIEHHOCTH, MOJIIPU3ALUS.

13. IleuaTtHsie AUTIOJIM, MCXaHU3M U3JTYUCHUA, UX TUTAHNC U CUMMCTPUPOBAHUC.



14. [Tone u3ny4deHus AByX aumnosiei. Teopema nepeMHOKECHHUS.

15. JluneiiHas cucreMa napajuienbHBIX aunoned. EE numarpamma  HampaBlIEHHOCTH W
MOJISIPU3ALUSL.

16. JluneiiHas cucreMa KOJUIMHEApHbIX junosied. EE numarpaMma HampaBlIEHHOCTH H
MOJISAPU3ALUSL.

17. TypHuKeTHBIN u3ny4yaTesnb. KOHCTpyKIHs, 1uarpaMmMa HallpaBJIE€HHOCTH, ITOJISPU3aLns.

18. Kapaunonansiii n3nydarens. KoHCTpykus, quarpaMma HalpaBJIeHHOCTH, MOJISIPA3ALHUSL.

19. IlepBas cxema Mapuanja. [Ipunnun aerictBus. YeTBEpTHBOJIHOBBIN «CTAKaH»/«t00Kay.

20. Bropas cxema Mapuanaa. [Ipunnun neiictBusi. CummeTpupyromnias IpucTaBka.

21. Tpetns cxema Mapuanna. E€ kabenbpHas u edatHast («IaCTOUYKHH XBOCTY») peau3aiiu.

22. OObeMHBIE W TI€YaTHbIE JUPEKTOpHbIE aHTEeHHbI. [IpuHIMI AelcTBHs, COryacoBaHUE,
JyarpaMma HalpaBJICHHOCTH, MOJISIpA3ALUSL.

23. Jloromepuoanueckue BUOpaTOpHbIE aHTEHHBI. [lpuHIMNT JEHCTBHS, COTJIacOBaHUE,
JyarpaMma HalpaBJICHHOCTH, MOJISIpA3ALUS.

24. Ilnockue noromepuoauyecKkue aHTeHHbl. [IpuHuMN AelcTBUA, coriiacoBaHue, AMarpaMmma
HaIIpaBJICHHOCTH, MOJIIPU3ALIHSL.

25. U3nyyenune marautHoro aunoJs I'epua. [IpuHou B3anMo3aMeHsI€MOCTH MOJIEH.

26. Crpykrypa nomuHanTHOM BosHbl TE10, TOKM Ha cTEHKax MPsIMOYrOJBHOTO BOJHOBOJA,
30HBI (pe3epOBaHUS U3IIy4aIOLIUX LIEIEH.

27. Bo30yxaeHue W3IyYalOUMX IIejied BOJHOBOJAOM. MeEXaHW3M U3JIYyYCHHUSI U €ro
MOJISAPU3ALUSL.

28. BOJIHOBOJIHO-IENEBBIE AHTEHHbI C MPOMOJBHBIMM wiessiMM. [IpuHIun naeicTBus,
ofOecrieueHre CHUH(PA3HOCTM MAarHUTHBIX TOKOB B INEJAX, JAMarpaMMa HaIpaBJIEHHOCTH,
MOJISAPU3ALUSL.

29. BosiHOBOAHO-IIIENIEBBIE AHTEHHBI C HAKJIOHHBIMHM IIedsaMu. [IpuHuun paedctBus,
obOecrieueHre (A3sUPOBKM MAarHUTHBIX TOKOB B WIENAX, JAMarpaMMa HallpaBJICHHOCTH,
MOJISIPU3ALUSL.

30. JpoccenbHO-(aaHIeBbIe BXOJbl BOJHOBOJHO-IEIEBBIX aHTEHH. KOHCTpyKUus, TPUHLIMII
NENCTBHUS.

31. Hepe3onaHcHble BOJIHOBOJHO-ILIE€JEBbIE aHTEHHbI. [lpuHIMI aAelcTBUS, AMarpaMma
HaIIpaBJICHHOCTH, TOJIIPU3ALINs, SKBUBAJICHTHBIE CXEMBI.

32. Muorony4eBbie @AP. [lnarpammo-oOpa3zyromias cxema batiepa.

33. Muorony4eBbie @AP. [luarpammo-obpasyromue cxemsl biacca n Honena.

34. BonnoBonueie E- u H-tpoiinuku. JIBoiHOo#l T-mocT («marumyeckoe T»). Marpuis

paccesiHusl.



35. UlInelidubiit Mmoct, Moct Jlanre. MaTtpuiipl paccestHusl.

36. TanaemMHBIM MOCT, MHOTOKACKaJHbI€ MOCTOBbIE CXeMbl. MaTpuIlbl paccesiHUsL.

37. IlonyBoNMHOBBIA KOJBLEBON aAenuTenb. Peanuszanus, nOpuHLMI JEHCTBUS, MaTpuLa
paccesHus.

38. Cundazno-npotuBo(da3HbIi KOJBIIEBOW JeNuTeNb. Peanusarus, NPUHIUN JICHCTBUSA,
MaTpHIIa PACCESTHUSL.

39. Cesi3anHble TMHUU Niepenaun. VX aHamm3, 0cOOEHHOCTH peanu3alii, MaTpHLIa PACCESTHUSL.
40. YeTBepTbBOJIHOBBIE HAIIPABJIEHHBIE OTBETBUTEIHN U HAIIPaBJICHHbIE (PHIIBTPHI.

41. BonHOBOJHBIE IIENEBbIE MOCTHI C OOIIEH Y3KOM WM IIHUPOKON cTeHKamu. [lpunHnmmn
NeMCTBUS, MaTpPHUIlA PACCESTHUSL.

42.  JludnexkTtpuyeckue  CTEp)KHEBble  aHTeHHbl.  [lpuHnun  neilctBus,  Auarpamma
HaIpPaBJIEHHOCTH, MOJIIPU3ALUS.

43. HunuHapuyeckue cnvpanbHble aHTeHHbI. [[puHLun 1eicTBus, AuarpaMMa HarpaBiIeHHOCTH,
MOJISIPU3ALIUSL.

44. Konnyeckue cnuvpaibHble aHTeHHbL. JIBa cioco6a nutanus. [IpuHuun neicTBus, AuarpaMmma
HaIPaBJIEHHOCTH, MOJIIPU3ALUS.

45. BonHOBOJIHO-pyHOpHblEe aHTEHHbI. [IpuHIMI [eHCTBUSA, OuarpamMma HallpaBJICHHOCTH,
MOJISIPU3ALIUSL.

46. JIunzoBble OUAIEKTpUUECKUE aHTEHHBI. [IpuHIMN AelcTBUS, AUarpaMMa HarpaBiIeHHOCTH,
noJisipu3anys. 30HUPOBaHUE JINH3.

47. Meramio-macTUHYaTble  JMH30BbIE aHTEeHHbl. [lpuHumMn  fgeiictBus, AuarpamMmma
HaIPaBJIEHHOCTH, MOJIIPU3ALUS.

48. 3epkanbHble napabosiMyecKkue aHTeHHbI. [IpuHnun aelcTBUs, JUarpaMma HarpaBiIeHHOCTH,
COIJIaCOBAHUE, IJIaBHAs MOJISPU3ALMS U KPOCC-TIOJIIPU3ALIUSL.

49. 3epkanbHble NapabOJIMYECKUE AHTEHHBI C JUCKOBO-IUMOJIbHBIM oOmydarenem. llpuHuumn
NeMCTBUS, TMarpaMMa HalpaBjIeHHOCTH, MOJISIpU3alus.

50. 3epkanpHble TapabOJINYECKUE aHTEHHBI C BOJHOBOIHO-AUIOIbHBIM oOstyyaTeneM. [lpunuumn

I[CﬁCTBI/IfI, Auarpamma HallpaBJICHHOCTH, IIOJIApHU3aln.



denepanpHOE rOCyAapCTBEHHOE OF0DKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa pagunonpreMHbIX 1 pagronepeaaoninxX yCTPOUCTB

IHacnopr
KYPCOBOii padoThbl

IO JUCIHHUITIINHE «YCTpOI\/’ICTBa CBCPXBBICOKHX YaCTOT U aHTCHHBI», 6 CEMECTP

1. MeToauKa OLlEHKH.

B pamkax kypcoBoil pabOThl MO JUCHMIUIMHE CTYAEHTBI JOJIKHBI CIIPOEKTHPOBATH
yctpoiictBo CBY wiM aHTEHHY COTJIACHO TEXHHUYECKOTO 3aJlaHus Ha MPOEKTUPOBAHUE.
OO6s13aTeNIbHbIE CTPYKTYPHBIE YaCTU KYpPCOBOM pabOThl XapaKTEPU3YIOTCS HUKECIEIYIOLIIM.

Buauane nomkeH ObITb NPOBENEH aHAJIM3 HCXOJHBIX JIaHHBIX, Ha OCHOBE KOTOPOTO
CTYIACHTBl JIOJDKHBI O0OOCHOBaTb U IOCTPOUTh KOMIIBIOTEPHBIM OOJHMK IMPOEKTHPYEMOIO
yCTpoiicTBa WJIM  aHTEHHbl, a 3aTeéM I[POBECTH IHOJHOMacuITabHOe  TpEXMEpHOE
AJIEKTPOAMHAMUYECKOE MOJECJIMPOBAaHUE YCTPOMCTBA WM AaHTEHHbl C HCIIOJIb30BaHUEM
pa3BepHyTOl B TepMUHAIbHOM Kjacce Kadenpsl «PanumonpuemHble M paauoneperaroIiye
YCTPOICTBa» CUCTEMbl aBTOMATHU3UPOBAHHOIO IMPOEKTHPOBAHUS MHUKPOBOJIHOBBIX YCTPOICTB.
[Ipu HeoOxoauMoOcTH JOJDKHA ObITh IPOBEICHA HEJIMHEHHas NapaMeTpuyecKas ONTUMU3alUs
CIPOEKTUPOBAHHOTO M37enus (T.€., yCTPOWCTBA WJIM aHTEHHBI) MO KIIFOUEBBIM AJIEKTPUUYECKUM
1/WIM KOHCTPYKLIMOHHBIM [TapaMeTpam.

3areM JODKHBI ObITh  IpopaboTaHbl BOMPOCHI TEXHOJOTMYECKOW peaan3aluu
CIPOEKTUPOBAHHOTO M3JEJHs, a TAaKkKe JOHKHO OBbITh MIOKa3aHO YMEHHE CMOHTHPOBATh U3/ENINE
Ha 33JJaHHOM 00BEKTE YCTAaHOBKH (Ky30B aBTOMOOMJIS UJIH TArada, OOpT JIETaTEJIbHOTO arrapara,
CTallMOHApHAasi WJIM IEpEeHOCHas/HocuMas amnmaparypa 4 T. I.) U HOJKIIOYUTH H3JeNue K
MCTOYHUKY CUTHAJIa WIM UCIIOJIHUTEIbHOMY YCTPOUCTBY. Ilpu 3TOM NOMKHO OBITH YY4TEHO, UTO
aHTEHHA HaXOJUTCS MOJ IPSIMbIM BO3JEHCTBHEM HEOJIAronpusATHBIX (PAKTOPOB BHEIIHEN CpPelbl
(TakuX Kak: JOX[Ib, CHET, UHEH, MbUIb, IUIECHEBbIE IPUObI, HACEKOMbIE, CUJISAIINE HAa aHTEHHE
ITULBI U 1IP.) B KOHKPETHONH 0OCTaHOBKE C MPEANNUCAHHBIM B TEXHUYECKOM 3aJJaHUH TOJI0JIEIHO-
BETPOBBIM PallOHMpOBaHHEM TeppuTtopuu Poccuiickoit @enepannm.

Ha Bcex sramax BBINOJHEHHUS KypCOBOM pabOThI JTOJKHBI COOMIOIATHCS TpeOOBaHUS
Enunoit Cuctemsl Konctpykropckoit [loxymenrtanuu (ECKJl), B ToM umcie yka3bIBaroTcs
CTpaHULbl HCIOJb30BaHHOM JIUTEpaTypbl, IEpeYeHb KOTOPOH JHOKEH (QUrypupoBaTrh B
MOSICHUTEIILHOM 3aIHiCKe K KypcOBO# padoTe.

OreHuBaeMbI€ TTO3UITUH:
- TOIATEIILHOCTh aHAJIM3a UCXOIHBIX JTaHHBIX;
- 000CHOBaHHOCTH BBIOOPA KOMIIBIOTEPHOTO 00JIHKA;
- QJICKBaTHOCTh M TPHUEMIIEMOCTh PE3YJIbTaTOB JJICKTPOJMHAMHUYECKOTO MOJICITUPOBAHUS U
apaMeTpUICCKOM ONTHMH3AINY;
- TiyOuHA TPOpabOTKHM BOIPOCOB TEXHOJIOTMUSCKOHN peaau3aliid W pa3MeIICHHUs HW37CIUsS Ha
00BEKTE YCTAaHOBKH.

2. Kpurepum ouneHku.

* PaGoTa cumTaeTcsi He BBINOJHEHHON, €CIIM BHITIOJHEHBl HE BCE YacCTH KypCOBOM paboTHI,
MIPAKTUYECKHU IOJTHOCTBIO OTCYTCTBYET aHaJM3 HMCXOJHBIX JIAHHBIX, KOMIBIOTEPHBIH OOIHMK
u3nenusi He O0OOCHOBaH, TEXHOJIOTUYECKAas pealu3alys ONKCaHa C CYIIECTBEHHBIMHU
npoOenaMy, MOAKIIIOUEHUE U3JeNUsl K CHUCTEeMaM OOBEKTa YCTAaHOBKM OXapaKTEPU30BaHO
HeOpexHO U (hparMeHTapHO, OLIEHKA COCTABJIAET OT 3 J10 9 OasuioB.



* paboTa cuuTaeTcs BBINOJHEHHON HA MOPOroOBOM YPOBHE, €CJIM 4YacTU KypCOBOW pPabOThbI
BBINIOJIHEHBI (DOPMAIbHO, AaHAJIU3 UCXOAHBIX JAHHBIX BBINOJIHEH C TPoOeIaMu, KOMIIbIOTEPHBIN
00JIMK M3/IeNrs HEAOCTAaTOYHO 000CHOBAH (SIBHO NPOCMATPUBAIOTCS SJIEMEHTHI 0€3pa3inyus K
TOMY WIM HHOMY (akTtopy OOOCHOBaHHS), TEXHOJOTMYecKas peajlu3alusi OIHMCaHa C
CepbE3HBIMU OLTMOKaMH, ONMCAaHUE MOAKIIOUEHUS M3ENUs K chucTeMaM OObEKTa YCTaHOBKU
COICPIKUT CYIIECTBEHHBIC HETOYHOCTH, OIIeHKa cocTapsaeT oT 10 mo 13 Gamios.

* paboTa cuMTaeTCsl BBINOJIHEHHOW HAa 0a30BOM YPOBHE, €CIM aHaJU3 HCXOJHBIX JIAHHBIX
BBITIOJTHEH C JOCTAaTOYHOM TIyOMHOW, KOMIBIOTEPHBIM OOMMK wu3Aenus 0OOCHOBaH,
TEXHOJIOTHYECKasl peajau3alusi ONMCaHa B OCHOBHOM IPABUJIbLHO, OMMCAHUE IOAKIIOUEHUS
u3JenusT K cHUcTeMaM OObEeKTa YCTaHOBKHM COJEPKUT HEKOTOpble HETOYHOCTH, OIEHKA
cocrtasisieT oT 14 1o 17 6amios.

* paboTa cuMTaeTCsl BHINOJIHEHHOW Ha NMPOABUHYTOM YPOBHE, €CIIM aHAJIU3 MCXOJHBIX JAHHBIX
BBIIIOJIHEH BCECTOPOHHE, KOMIIBIOTEPHBIN OOJIMK H3/€I1sl 000CHOBAH C Y4ETOM COBPEMEHHBIX
TEHJCHIMH U BO33PEHMM, TEXHOJOTMYECKas pealu3alusi COOTBETCTBYET COBPEMEHHBIM
MUKPOBOJIHOBBIM TEXHOJIOTHSIM, MOJKIIOYEHUE H3JeNus K CHUCTeMaM OOBEKTa YCTaHOBKH
ONMCAHO MPAaBWJIBHO WJIH C MEJIKUMHU MOTPEIIHOCTSIMH, OLeHKa cocTaBisier oT 18 mo 20
0asioB.

3. IIIkaja oneHKH.

B oOmeil omnenke mno AMcUUIUIMHE Oaiibl 3a KypCOBYHO paOOTy YUMTBHIBAIOTCS B
COOTBETCTBUU C TpaBUIaMU OaJUIbHO-PEHTUHIOBOM CHCTEMbI, NPUBEACHHBIMU B paboueit
MPOrpaMMe JUCIHUIUINHBL.

4. IlpumepHbIii nepevyeHb TeM KypPCOBOIo NMpoeKTa (padorsl).

Bapuantel 3amanuii  popmupyrorcss no nocieaHed uudpe mudpa cryaeHra,
BApBUPYIOTCS OT CEMeCTpa K ceMecTpy (BO M30EKaHME MEePENUChIBAaHUS C TIOTOKA Ha TIOTOK) U
gvloalomes _cmyoenmy nood pocnucy. Huxe npuBoAUTCS NPUMEPHBIM IEepeueHb THIOBBIX
3aJlaHUM /715 BBIMOJIHEHUS KypCOBOW pabOTHI.

1) [lewarnas noronepuoanyeckas U3MEpPUTEIbHAs AHTEHHA.

2) BonHOBOJHO-11I€NIEBast aHTEHHA ¢ OTKJIOHEHHBIM J1y4oM B H-1mutockocTu.

3) BocbmukananbHas nuarpammooOpasytomias Mmarpuna batiepa.

4) CBsi3Hast aHTEHHA HU3KOYAaCTOTHOTO KaHasa.

5) BonHoBoHO-111€TIEBAst aHTEHHA € Y3KUM J1ydoM B E-mockoctu.

6) CniupasibHasi CIIyTHUKOBAsi KOHUYECKasi aHTEHHA C BEPXHUM IMHUTAHUEM.

7) llecTukananpHas nuarpammooOpa3yromias matpuia biacca.

8) BosiHOBOIHO-11I€/I€Basi aHTEHHA C OTKJIOHEHHBIM JIydoM B E-1mutockocTi.

9) AusnexTpudeckass KOHMYECKasi aHTEHHA.

10) Jloronepuoauveckas TeJICBU3MOHHAS aHTCHHA.

11) [IarukananpHas quarpamMmooOpasyromas Mmatpuia Homnena.

12) BonHOBOAHO-IIIENIEBast aHTEHHA C Y3KUM JydoM B H-mmockocTw.

13) Cpsi3Has aHTEHHA CPETHEUACTOTHOIO KaHaJa.

14) CriupanpHas HUIMHAPUYECKAsh aHTEHHA paJuopeseiHON TMHUY CBSI3U.

15) IlaTukanambHOE pa3ACIUTEILHO-CYMMHUPYIOIIEE YCTPOMCTBO BBIXOJHOTO KacKaja
neperaT4yrKa.

16) 3epkanbHas mapaboaryueckas aHTEHHa C BOJIHOBOHO-/IUIIOJIBHBIM O0JIydaTesIeM.

17) Pynopnasi nupamMuiansHas aHTEHHA JUIs1 U3MepUuTeIbHOTO TpremMHuka CBY.

18)  BOJHOBOJMHBIH  TOJIOCOBOM/PEKEKTOPHBIN/BHICOKOYACTOTHBIN/HU3KOUYACTOTHBIN
(GUIbTP TaApMOHUK.

19) 3epkanbHas mapaboarueckas aHTEHHA C BOJIHOBOJHO-ILIETIEBBIM 00ydaTesiem.

20) [AByx3epkanbHas anTeHHa Kaccerpena st pagnopesieiHON JIMHUY CBSI3H.

5. IlepeyeHb BONPOCOB K 3alUTe KyPCOBOIro MpoeKkTa (padorsl).

1) KakoBa cBsi3p anmemeHTHOM 0a3bl ycrpoiictB CBY ¢ pabouuMm nuana3oHOM 4YacTOT



MIPOEKTUPYEMOTO U3JIENUs?

2) KakoBbl 0COOCHHOCTH KOMIIOHOBKHA KOMIIBIOTEPHOTO OOJIMKA MPOCKTHPYEMOTO
u3zenus?

3) OxapakTepu30BaTh JTOCTOMHCTBA M HEIOCTATKHA BBIOPAHHOTO CIOCO0a BO3OYKICHHS
AHTCHHBI.

4) B kakux ciydasX MOXHO IpeHeOpeuyb BIIMSHHUEM JMCCUIIATUBHBIX IOTEPh B
MIPOBOJHUKAX U JUDJIEKTPUKE MPOEKTUPYEMOTO YCTponcTBa?

5) [Illepeuucnure JOOCTOMHCTBA M HENOCTAaTKM KOAKCHAIBHBIX (TOPOUIANIBbHBIX,
HWINHAPUYECKUX, PSIMOYTOJIbHBIX) PE30HATOPOB.

6) KakoBbl orpaHuuyeHHsl Ha YHUCIO ILIEIeH U MX MECTOPACHOJIOKEHUE B BOJHOBOJIHOM
(azupoBaHHON aHTEHHOM perieTke?

7) OxapaxTepu3oBaTb MapKd U IapaMeTpbl OTEYECTBEHHBIX (HOIBIUPOBAHHBIX
JTURJIEKTPUKOB JUIsl TIEYATHBIX AHTECHH.

8) B kakux ciydasx pPEKOMEHJIOBAaHO IPUMEHITh BaKyyMHOE OCaXJCHHE MeAu Ha
KPUCTAIIMYECKUE TUIEKTPUUECKHE MOJI0KKHU 7

9) KakoBbl /J0OCTOMHCTBA M HENOCTAaTKU KOAKCHAJIbHBIX Kalenel U JIBYXIPOBOJHBIX
OanaHCHBIX PUACPOB?

10) Ilouemy npu MOAEAMPOBAHUN AaHTEHH OCh Z JEKapTOBOM (KapTe3UaHCKON) CUCTEMBI
KOOPAMHAT CIIEAyeT HAlPaBIATh BIOJIb OCH JUIIOJA?

11) B uem 3akimtouaroTcst 0COOCHHOCTH MOJICTUPOBAHUSI ICTOYHUKOB CHTHAJIA B CHCTEMax
ABTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS MUKPOBOJTHOBBIX YCTPOUCTB?

12)  Oxapakrepu3oBaThb  OCHOBHBIE  OJTambl  TEXHOJIOTHYECKOTO  Ipolecca
doTonuTorpaduu.

13) Kak 1 mouemy oCyLIECTBIISIETCS COEIMHEHUE MPSMOYTOJIbHBIX/KPYIJIBIX BOJIHOBOJOB
MeXx a1y co00il B MHOT03BeHHOM ycTpoiictBe CBY?

14) Kak yuuThIBaeTCsi HaJIM4Yue€ BBICHIMX THUIIOB BOJH MpPHU 3JIEKTPOJAWHAMUYECKOM
MozenupoBanuu ycrpoiicts CBU?

15) KakoBBl JOCTOMHCTBA W HEJOCTATKH BBIOPAHHOTO B KYypCOBOMl paboTe crocoba
3alUThl aHTEHHBI OT BO3JIEHCTBUS HEOIAronpUsITHBIX ()aKTOPOB BHELIHEH cpebl?

6. O0pa3zen TUTYJILHOIO JIMCTA MOSICHUTEIbHOI 3alIUCKU K KypCcOBoii padore.
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