degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpI/ISI 1 TCXHHUKA aHTCHH
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKOH KNOSPHETUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: 10.B. KpuBorees, kaHa. TeXH. HaAyK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl paarnou3nKki U Texundeckoi kudepueruku 09.04.2020



AHHOTANMA

JlaHHas QUCLMIUIMHA CIYXKWT JUIsl 3HAKOMCTBAa CTYAEHTOB C OCHOBAMU aHTEHHON TexHUKHU. OmnuchiBaeTcs
Ha3HauYeHHE W OOJIACTH NMPHUMEHEHUs aHTeHH. BBomsTcs OCHOBHBIE mapaMeTpbl aHTeHH. PaccmarpuBarorcs
o0IMe 3aKOHOMEPHOCTH, CBOWCTBEHHBIC AHTEHHAM HE3aBUCHMMO OT MX Tuma. Jlajzee paccmaTpuBaercs
MPUHLUMI pabOThl U OCHOBHBIE XapaKTEPUCTUKU AHTEHH CICAYIOLIMX THIIOB: aHTEHHBI OEryIleil BOJHBI,
BUOpaTOpHBIE, [IeYaTHBIE, BOJIHOBOZIHO-1IIEJIEBBIE, 3epKajbHbIE, JIMH30BBIE, PYIIOpHBIE,
YaCTOTHO-HE3aBUCHMBIE.

1. leau u 3apauun

esab AMCUUIIHHBI
M3y4YCHHE OCHOB TEOPHH U TEXHUKH cOBpeMeHHBIX aHTeHH (TTA).

33]13‘[1/[ JAUCHUIIINHBI

° an06peTeHHe TCOPCTUICCKUX 3HAHUM O HA3HAUYCHUM AaAHTCHH OPUMCHUTCIBHO K CHCTCMaM
paauoJIOKaruy U paJuOCBA3N U UX OCHOBHBIX XapPAKTCPUCTUKAX,

* 0CBOeHHE 0a30BbIX 3HAHUH B 001aCTH (PU3NUECKOTO MOACTUPOBAHNS AaHTEHH;

* IpruoOpeTeHne HABBIKOB aHAJHM3a M CUHTE3a COBPEMEHHBIX aHTEHH Pa3HBIX KOHCTPYKIMH U OLIEHKU
UX XapaKTePUCTHK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO HA (bOpMI/IpOBaHI/Ie CIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOKHBIX BAapUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CrocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuoHABHOMN IeSITeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



OCHOBHBIC IIOHATHA TCOPUH U TCXHUKU aHTCHH,

NOPAAKHN YUCJICHHBIX BCJIMYWH, OCHOBHBIX XapPAKTCPUCTHUK AHTCHH;
THUIIBI COBPEMCHHBIX aHTCHH U o0acTu ux IIPUMCHCHMUS
COBpPCMCHHBIC HpO6J'ICMBI TCOPHUU U TCXHUKH AHTCHH.

I T A

YMETB:
[J TONb30BaThCsi CBOMMU 3HAHUSIMH ISl PELICHHUS 3a7jad TEOPUH U TEXHUKHU aHTCHH;
[J 1pou3BOAMTH YUCIECHHBIE OLIEHKHU;
O 3¢ (GEKTUBHO HCIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.
BJIaJIETh:
[J OCHOBHBIMHU METOJAMM MOJEIUPOBAHUS AHTEHH U pacueTa UX XapaKTepUCTHK;
[J HaBBIKAMH CaMOCTOSTEIbHON paboThl B IHTEpHETE;
[l HaBBIKAMM I'PaMOTHOH 0OpaOOTKM pe3yNbTaTOB YMCICHHOTO SKCIEPHMEHTA M COMOCTABICHUS C
TEOPETUYECKUMH JaHHBIMH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 AHTEeHHBI OeryIel BOIHbI 3 2
2 AHTEHHBIE CHCTEMBI M HX Ha3HAUYEHUE 3 4
3 BubGpatopHble 1 neyaTHble aHTEHHBI 2 4
4 BomHOBOIHO-ITIENNEBEIC aHTECHHEI 3 3
5 3epKallbHbIE AaHTCHHBI 5 5
6 JInH30BBIE AaHTEHHBI 5 5
7 OO11me cBOiCTBa anepTypHBIX AaHTEHH 5 5
OcHOBHBIE COOTHOILICHUS
] IEKTPOAMHAMUKM B TEOPUU aAHTEHH. 5 4
Mertonst MaTeMaTH4YeCcKOro
MOJEJINPOBaHUs aHTCHH
9 OcHOBHBIE XapaKTEPUCTUKHN aHTEHH 5 3
10 IlepcriekTuBBl ~ pa3BUTHS  AHTEHHOM 3 3
TEXHUKH
11 PynopHbie aHTEHHBI 3 3
12 |YacTOTHO-HE3aBUCHUMBIE AHTEHHBI 3 4
Hroro yacos 45 45
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)

1. AaTeHHBI Oeryiieil BOJIHBI



JH uneansHoro nuHeiHoro uznyyarens. [llupuHa maBHOro JienecTka. YcioBue XaHceHa-Byasopaa.
Tunbl aHTeHH Oeryimieil BONHBI: JUAIEKTPUUYCCKUN CTEpKEeHb, PEOPHUCTO-CTEp)KHEBAsi aHTCHHA,
aHTeHHa Yna-Aru, ciupais.

2. AHTEHHBIC CUCTEMEBI U MX Ha3HAYCHHUE

Onpenenenne anteHHbl. O0NACTh IPUMEHEHHUS aHTEHH. 3a7a4d, peliaeMble aHTEHHAMH B CHCTEMax
panuonokanuy U paanocsa3u. Tunsl anTeHH. [IpoOiemMbl TeOpHM ¥ TEXHUKH AHTEHH.

3. BuGpatopHble 1 ie4aTHbIe aHTEHHbI

Onekrpudeckuii BuOparop. Pacmpenenenue Toka B BuOparope. JIH cummerpuuHoro BuOparopa.
TypHukeTHbII BHUOpaTOD.

MHKpOHOJ'IOCKOBLIe JIMHUWU IICpCaAavu.

[leuatnsie anteHHbl. CTpyKTypa mois B medatHoM usnyuarene. [IH, ypoBeHb Kpocc-TONSpU3alim.
[TonyueHnne KpyroBoi noJysipu3anyu.

4. BoIHOBOIHO-IIIEIEBEIE AHTEHHEI

W3nyyenue oiMHOYHOI 1esi. Pe30HaHCHBIE U HEPE30HAHCHBIC BOJIHOBOIHO-IIENICBbIC aHTCHHBI.
YacrorHoe ckaHupoBaHue. DPPEKT HOPMAIIH.

5. 3epKalibHbIe AaHTEHHBI

OnHo3epKanbHBIE AHTEHHBI C HapabonndyeckuMm pediaekropom. OCHOBHBIE T€OMETPHUYECKUE
napamerpbl. CHUMMETpHuYHasT M HECHMMETPUYHAs aHTEHHbI, OCHOBHbIE paznuuusa. OOmyuarenn
3epKAJIBHBIX aHTEHH. MeXxaHn4eckoe CKaHUpoBaHue. MOHOMMITYJIbCHAS CXEMA.

AHTEHHa CO c(epUvecKUM 3epKajioM, C 3epKajoM B BUJE MapadOIMYecKOro TOPOH[Ia, C 3epKaJIOM
crienraIbHON QOPMEL.

JIByx3epkanbHble anTeHHBL. Cxembl Kaccerpena u I'peropu. DddextuBHblii mapadoiona. Cxembl
Hparone, AJ1D, AJIT.

6. JInH30BEIE aHTEHHBI

JIMH3BI U3 OHOPOJHOTO JUANEKTPUKA. PacueT moBepXHOCTEH MMH3bl. MEXaHMUECKOEe CKAaHUPOBAHUE
C TIOMOIMIBIO CMENICHHUs 00ITyJaress.

JIMH3BI U3 HEOAHOPOJHOIO TUAJIEKTPHUKA.
MertanomiacTUHYaTble U BOJTHOBOJHbBIE JINH3BI.
3oHupoBaHue. BiusHue 30HUPOBaHMS HA YaCTOTHbBIE XapaKTEPUCTUKU AHTEHHBI.

Ilorepu B nuH3aX: OTpa’keHHE, IOTEPU B AUNIEKTPUKE, IEPENIUB, HEPABHOMEPHOE aMILUIUTYIHOE
pacnpeneneHue.

7. Obume cBOMCTBA anepTypHBIX aHTECHH

W3nydeHne mnpsMOYrolbHOM M KPYIVIOW amepTrypbsl. PaBHOMEpHOE W CHajaroniee aMILTHTYIHOE
pacnpenenenue. [ToctossHHOE M THHEHHOE (Pa3oBoe pacnpenenenue, pa3oBbie OMUOKH.

[Tone B OnmxHEl 30HE anepTypHOU aHTeHHbI. 30Ha Ppenens u 30Ha PpayHrodepa.
Maxkcumansabii KH/I anepTypHOil aHTEHHBI.
OKBUBAJICHTHBIN JIMHEWHBIN U3ITydaTeib.

8. OCHOBHBIC COOTHOIICHUS OJICKTPOAUHAMUKU B TCOPUM QAHTCHH. MeTonpel MaTeMaTHYeCKOIO
MOACIINPOBAHUSA aHTCHH

VYpaBHenusi MakcBeuia u  ypaBHenue lenmpmrombia. @Popmyna  Kupxroda-l'ensmronsna.
[Mpubnmxenne Kupxroda.

CriexTp MI0CKUX BOJIH.



l'eomeTpuueckass ONTHMKAa KaK aCUMITOTUYECKOE PELICHHE ypaBHEHUs lenbmronblia. YpaBHEHUS
siikoHana u nepenoca. Kaycruku. I'panunisr npumenumoctu ['0.

OcHOBBI TeoMeTprudecKoil Teopun nudpakuud. Kpaessie BOMHBI pa3iuyHbIX THIIOB. CTPYKTypa Mois
3epKaJbHOM aHTeHHbI B puOnmxenuu [ T]I.

OcHoBBI (prU3HUECKON ONTHKU B (PU3UYECKON TeOpUH TUDPAKIIHH.
[TpMeHeHre OCHOBHBIX COOTHOIICHHH IEKTPOIMHAMMKY JUIsl aHAJIN3a U CUHTE3a aHTCHH.

9. OCHOBHBIE XapaKTEPUCTUKN aHTEHH

JuarpaMma HamnpaBI€HHOCTH KaK XapaKTEpUCTHKa I10JI NIPOU3BOJILHOM aHTEHHB! B JAJIbHEH 30HE.
[TapameTpsl, xapakrepusytoniue JJH. dazoBas u nonapuzannonHas JH.

Koaddunuent nanpasnennoro aevicrust. Koadduuuent ycunenuns. KoadduuueHT ncnonbp3oBanust
MIOBEPXHOCTH.

OxsuBajeHTHocTh [IH Ha mpuém u mepenady. DkBuBasieHTHas rwiomiaab. LllymoBas Temmeparypa
AQHTCHHBI.

10. IlepcrieKTUBBI pa3BUTHSI AHTEHHOW TEXHUKHU

UnTerpupoBannsie BoiaHOBOABI (SIW) M mocTpoeHne aHTEHH Ha UX OCHOBE. AHTEHHBI HAa OCHOBE
MeTamarepuaioB. IledaTHbie JIMH3bI U OTpa)KaTeIbHbIE PEIIETKU.

11. PynopHble aHTEHHBI

Uznydenne oTKpHITOrO KOHIIA BOIHOBOJA.

Pynopst E- u H-cekropuaibHble, nupamMuJaibHble, KoHMYeckue. OINTUMAaJbHBIE PYIOPBIL.
MuoromopoBsie pynopsl. [odprpoBaHHbIe pyHOPHI C IPOAOJIBHBIM U ONEPEYHBIM FOQPUPOBAHUEM.

12. YacTOoTHO-HE3aBUCUMBIE aHTEHHEI

[IpuHIMIBI MOCTPOEHMSI YaCTOTHO-HE3aBUCHMBIX aHTEHH. Jloromepruoandeckue aHTEHHBI, aHTEHHBI
BuBanbau, IUPOKOIIOIOCHBIE PYIIOPHBIC AaHTECHHBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP U MYJIBTUMENUHHOE 000pynoBaHKeE (IPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Arrennsr u ycrpoiictBa CBY [Tekcr] : yueOnuk mist By3oB / JI. M. CazoHoB .— M. : Bricmas
mkoJja, 1988 — 432 c.

2. Antennsl [Tekct] : yuebnuk ais By3oB / I. T. Mapkos, JI. M. Cazono .— M. : Dueprus, 1975 .—
528 c.

JomnonHutensHas auTeparypa

1. IlpoexTrpoBanue GazupoBaHHBIX aHTEHHBIX pemieTok [Tekct] : yued. mocobue ams By30B / 0[] pen.
. U. Bockpecenckoro .— 4-e u3g., nepepad. u norm. — M. : Panuorexnuka, 2012 .— 744 ¢

2. AuTeHHbI ¢ 00paboTkoi curHana [Tekcer] : yue6. mocobue st By3oB / JI. Y. Bockpecenckuii .— M.
: CAMHC-IIPECC, 2002 .— 80 c.

3. Anrennsl YKB [Tekct]. B 2 4. Y. 1/T. 3. Aiizen6epr, B. I'. Amnonsckuii, O. H. Tepemun , -M.,
Css3b, 1977

4. Autennnl YKB [Teker]. B 2 u. Y. 2/T". 3. Aizen6bepr, B. I. Ammonsckuii, O. H. Tepemun , -M.,
Css3sb, 1977

5. Thomas A. Milligan. Modern antenna design, 2nd ed. — John Wiley & Sons, 2005.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru — snekrporHast Ondommoreka dusrexa.

2. http://www.edu.ru — ¢penepanpabIil TOpTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru — OubaMOTEKA 110 €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.
4. antenna-theory.com

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MynbruMeniiHbIe TEXHOIOTHH, Tipe3eHTaru PowerPoint.
9. Metonuyeckne yKkazaHusl JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO M CHUILTHHBI (MOXYJIs)

VYenemHoe ocBoeHHe Kypca «Teopust M TeXHUKa aHTEHH» TpeOyeT akTUBHOW paboOThl CTyAEHTa Ha
JEKIHAX, @ TAKXKE CAMOCTOATEIILHON pabOoTHI.

CamocrosiTelpbHas pa0doTa BKIIIOUAET B ce0st MpopaboTKy y4eOHOro Marepuala Mo KOHCIIEKTaM JISKIUi
U PEKOMEHIOBAaHHOW JIMTEparype, pPEUICHHE IMpeUlaraeMbIX Ha JIEKIHMAX 3a/1ad, IOATOTOBKY K
MPOBEPOYHBIM paboTaM.

PyKkoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJIM3a UTOTOB IPOBEPOYHBIX PA0OT, @ TAKIKE MHIUBHUIYaTbHBIX KOHCYIIBTAIIH.

[TokazareneM BiaJeHUs MaTepUaIOM CIY)KUT YMEHHE CTaBHUTh M pPEIIaTh 334l aHAIN3a U CHHTE3a
aHTEHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKON KNOSPHETUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: 10.B. KpuBoiees, kaHj. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBL « TeopHst U TEXHUKA aHTEHH » 00yJaroLIHIACs TOTKEeH:

3HATh:
[J OCHOBHbIE IOHATHSI TEOPUH U TEXHUKU AHTEHH;
[J TOpSIIKA YMCIICHHBIX BEJIMYMH, OCHOBHBIX XapaKTEPUCTHK aHTCHH;
[J TUIIbI COBPEMEHHBIX aHTEHH U 00JIaCTHU UX IPUMEHEHMUS;
[J CcOBpeMEHHBIEC POOIEMbI TEOPUU U TEXHUKU aHTCHH.
yMeTh:

[J TONb30BaThCsi CBOMMU 3HAHUSIMH ISl PELICHHUS 3a7]ad TEOPUH U TEXHUKH aHTCHH;
[J npou3BOAMTH YUCIECHHBIE OLIEHKHU;
O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.
BJIaJeTh:
[J OCHOBHBIMHU METOJAMM MOJEIUPOBAHUS AHTEHH U pacueTa UX XapaKTepUCTHK;
[J HaBBIKAMH CaMOCTOSTEIbHON paboThl B IHTEpHETE;
[l HaBBIKAMM T'PaMOTHOW 0OpabOTKM pe3ysbTaTOB YMCICHHOTO SKCIEPHUMEHTA M COMOCTABICHUS C
TEOPETUYECKUMH JaHHBIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumepsl 3a1aHUH KOHTPOJIBHBIX PadoT:
1. Matb pacmmgpoBky u onpenenenue (popmymy) mms KH/I.



2. Nare pacumdpoBKy u onpeaencaue (popmyny) mist DUNM.

3. KBazgparnas aneprypa pasmepoM 50 cMm x 50 cm umeer KHII 100%. Yacrora 10 I'Tn. Onpenenuts
mupHHy J1yda 1 YBJIL.

4. KY antennsl paBen 30 nbu. Ha Bxon antennsl nmogaéres momHOcTh 50 BT. Touka HaOmiomeHus
HaxoAuTca Ha paccrostHud 10 KM W momagaer B OOKOBOH senectok ¢ ypoBHeM -20 nb. OnpenenuTsb
IUIOTHOCTH ITOTOKA SHEPTHU B TOUKE HAOIIOICHHUS.

Kputepun BbicTaBneHHs OLEHKH MO KOHTPOJbHOU padote (o 10-0anbHoil mkane). Ouenka pasaa 10
MHUHYC 2 0ajula 3a KaXIyl0 HEpeHIEHHYIO 3a7ady M MHHYC | 0ait 3a KaXIylo YacTUYHO PEIIEHHYIO
3aza4y.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB ISl cliauk AU hepeHIMPOBaHHOTO 3a4eTa:
1. Onpenenenuie anteHHBL. [[puéMHbIE U TepeAarone aHTEHHBI. THUIIBI aHTEHH.

2. Jlmarpamma HampaBlI€eHHOCTH aHTeHHBL. I[lapamerpsl, xapakrepusyromue JH. PazoBas u
nonsgpusanronHas J{H.

3. Koadpduuuent nanpasnennoro aeiicteusa. Koadounuent ycunenus. Koadduuument ncnonp3oBanus
MOBEPXHOCTH. DKBUBAJICHTHAS TIOIIA/Ib.

4. DOxBuBanentHocth [IH Ha npuém u nepenady. lllymoBas Temneparypa aHTEHHBI.

5.  VYpaBHenwe Ienpmronpila Kak cieacTBue ypaBHeHM MakcBemta. ODHOpPOIHOE ypaBHEHHE
lenemronsia. @opmyna Kupxroda-Iensmronsua.

6. IIpubmmwkenne Kupxroga. CriekTp miocKux BOJH.

7. Teomerpuueckas ONTHKAa KAaK aCHMITOTHUYECKHMH METOA peElIeHUs ypaBHeHHs [enbmromnbna.
VYpaBHeHus diikoHana u neperoca. Kayctuku.

8. OcHoBBI TeoMeTpuueckor Teopuu audpakiuu. KpaeBsle BONHBI pa3iuyHbBIX THIOB. CTpyKTypa
MOJIS 3€pKajibHOM aHTeHHBI B ipuommkerHun ['T/1.

9. OcHOBHBIE ONIOKEHUS (PU3UUECKON ONTHKHU U (PU3NIECKON TeOpuH TUPPAKINH.

10. InarpamMma HarpaBieHHOCTH MPSIMOYTONBHOM CHH(pA3HOU anepTyphl.

11. lnarpamma HanpaBJICHHOCTH KPYIJIONH CHH(]a3HOH anepTyphl.

12. MakcumansHbIid KO3 GUIMEHT HAIIPAaBJICHHOTO ACHCTBUS allepTyPHON aHTEHHBI.
13. Tlone B OnmxHel 30He anepTypHOi anTeHHBI. 30Ha Openens u 30Ha PpayHrodepa.
14. DKBUBaNECHTHBIN JIMHEHHBIN U3Ty4YaTeb.

15. Dnexrpuueckuii BuOparop. Pacmpenenenune Toka B BuOparope. [lmarpamma HampaBlICHHOCTH
CUMMETpHYHOTO BuOparopa. TypHUKETHBIH BUOpaTop.

16. MuxkponosnockoBble JuHUM nepenauu. lleuarHele anTeHHbl. CTpyKTypa IO B I1€4aTHOM
n3ny4arene. JIH, ypoBeHb KpoCC-IOIApU3aLINN.

17. N3ny4yenue onquHOYHOW Iienu. Pe3oHaHCHBIE W HEPE30HAHCHBIE BOJHOBOIHO-IIIECIEBHIE AHTECHHBI.
YacTOTHOE CKaHUPOBAHUE.

18. IIpyHLIMIIBI IOCTPOEHHUS YaCTOTHO-HE3aBUCUMBIX AaHTEHH. Jloronepnoauueckue aHTeHHBI.

19. JH nwuneanpHOro nuHeWHoro wu3mydarens. Illupuna 1maBHoro memectka. YcioBue
Xancena-Bynsopaa.

20. Tunst autenH Oerymei BoiaHbl. [IpuHINT pabOTHl M1 OCHOBHBIE TAPAMETPHI.

21. I/ISJ'IyLIeHI/Ie U3 OTKPBLITOIO KOHLA IMPAMOYTrOJIbHOIO MW KpPYINIOTO BOJIHOBOAOB. I[I/Ial"paMMa
HaIlpaBJICHHOCTHU OTKPLITOTO KOHIA NPSAMOYTOJIbHOI'O BOJIHOBOJA.

22. Pynopueie aHTeHHbl. E- u H-cextopmanbHble, NUpaMuUadbHbIE W KOHHYECKHE PYIIOPHI.
OnTuMasbHbIE PYIIOPHI.

23. MHoromonoBsle pynopsl. Pymop [lorrepa. ['oppupoBanHble pynopsl ¢ IPOAOILHBIM U MTOTIEPEYHBIM
ropupoBaHUEM.

24. JIuH3bl U3 OMHOPOJHOTO AUdJIeKTpuKa. [Ipoduib THH3EI ¢ OHOM MPETOMIISIIOIIEH TOBEPXHOCTHIO.
30HUpOBaHHUE.

25. JIuH3BI U3 HEOIHOPOIHOTO TUIIEKTPUKA.
26. MerannoriacTiHYaTHIEe ¥ BOMTHOBOAHBIE JTUH3EL. [Ipoduins moBepxHoCTH. 30HUPOBAHUE.

27. OpHo3epKalibHBIE AHTEHHBI C mapabonuueckuM peduiekropoM. OCHOBHBIE TE€OMETPUYECKHE
napaMeTpbl. CUMMeTpUYHAasI 1 HECUMMETPUYHAsl aHTCHHBI.



28. OOmydatenu 3epKalbHBIX aHTeHH. Kpocc-momspuzanusi B CHMMETPUYHOH M HECUMMETPUYHOM
aHTEHHAaX.

29. JIByx3epkanbHble anTeHHBI. Cxembl Kaccerpena u I'peropu. OCHOBHBIE TPEUMYILECTBA.
30. IlepcrieKTHBBI Pa3BUTHUSA AHTEHHON TEXHUKH.

[Tpumepsl OuseToB 1uist mpoBeaeHus A HepeHInPOBaHHOTO 3a4ETa:

buier 1
1. Onpenenenue anteHHsl. [IpuémHubie 1 Iepenaronyic aHTeHHBL. THITBI COBPEMEHHBIX aHTEHH.

2. Dnekrpuueckuii BuOparop. Pacmpenenenume Toka B BuOparope. JlmarpamMma HampaBI€HHOCTH
MOJTYBOJIHOBOTO BHOpaTopa. TypHUKETHBII BHOpATOP.

buner 2

1. Onpexnenenue auarpaMMbl HanpaBieHHOCTH. OCHOBHBIE NTapaMETPhbl JUarpaMMbl HAallPaBICHHOCTH.
Buael numarpamMm  HanpasineHHOCTH. IlomsipusanuonHass xapakrepuctuka. aszoBas auarpaMmma
HaIPaBJICHHOCTH.

2. IIpuHIMOBI TOCTPOEHUS YaCTOTHO-HE3aBUCHMBIX aHTEHH.

Kpurepuu onieHuBanus
Ouenka ommnyHo (10) BeICTaBIsICTCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHUE, CUCTEMATH3HPOBAaHHEIC,
nryOokue 3HaHMS y4eOHOM MporpaMMbl JUCHUILTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
o0nacTu, NpoJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH MPUMEHSITh UX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBIIIbHOE 000CHOBAHNE MIPUHATHIX PEIICHHH.
Ouenka oTMaHO (9) BBICTABISICTCS CTYIEHTY, ITOKAa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3MPOBAaHHEIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTUKE
NPY peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE ¥ MPAaBUIIbEHOE 000CHOBAaHHE PHUHATHIX PELICHUI.
Ouenka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKa3aBIIEMy CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOW TpOorpaMMbl JAUCIHMIUIMHBL H YMEHHE YBEPEHHO NPHMEHSTh MX HAa MPAKTHUKE MPU PELICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEZ0UeTaMu.
Ouenka xopomo (7) BBICTABIAETCS CTYICHTY, €CIIM OH TBEPAO 3HAET Marepuall, TPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET IOJYYCHHBIE PE3YJIBTATHI.
Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO W TIO0
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPble HETOYHOCTH.
Omenka xopomio (5) BBICTABISETCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, IpPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OmueHka yIOBIETBOPHUTENBbHO (4) BBICTABISICTCS  CTYACHTY, IIOKa3zaBIieMy (parMeHTapHbIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyUICHUS JOTMYECKOU IOCIIEIOBATEIBLHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.
OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYACHTY, IIOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMHU pa3jeslaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.
OreHKka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHHN
THUIIOBBIX 33/a4.
Ouenka HeyaoBIeTBOPUTENBbHO (1) BBICTaBISETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozepKaHusl yueOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiine ommOKd B (popMyITupoOBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

IIpu mpoBemeHuu 3adera oOydaromemycs nOpeaocTaBisercs 45 MHUHYT Ha moarotoBky. Ompoc
oOyuaroIerocs o OnieTy He JOJKEH MPEBbIIIATh IBYX aCTPOHOMHUYECKUX YacOB.

Bo Bpemst mpoBenieHHs 3aueTa 00ydaronecs MOTryT MOJIb30BaThCsl MPOrPaMMO TUCIUIUIMHEI, @ TAKKe
KOHCIIEKTaMH JICKIIHH.



