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AHHOTaLINI

JucnumnmHa «YcrpoiicTBa cBepxBbicokorM uacToThl (CBU) W aHTEHHB» BXOIUT B
o0pa3oBaTeNpHyI0 NpPOTpaMMy BBICHIETO OOpa3OBaHUS [0 HAMPABICHHIO MOJATOTOBKHU/
cneunanbHocTd 11.05.01 «PagmosnexkTpoHHbIE CHUCTEMBI M KOMIUIEKCHD» HANpPaBIEHHOCTH
«PannosnexkTpoHHbIE CUCTEMBI Nepenaud uHpopManumn». JuciumimHa peanusyercs kapeapoi
«No21».

JucuunnuHa HateneHa Ha (GOpMHpOBaHUE Y BBITYCKHUKA CIEAYIOLUINX KOMIIETCHIIUMN:

VYK-1 «CnocobeH ocCymecTBIATh KPUTHUECKUN aHamu3 NpPOOJEeMHBIX CHUTyaluil Ha
OCHOBE CHCTEMHOT0 MO/IX0/1a, BbIPA0ATHIBATh CTPATETHIO ICHCTBUI

OIIK-1 «Cnocoben npencTaBUTh aICKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI HAYyYHYIO
KapTUHY MHpa HAa OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HAyK U MaTeMaTHKK»

OIIK-2 «Cnoco6eH BBISIBIATH €CTECTBEHHOHAYUHYIO CYIIHOCT MPOOJIEM, BOSHUKAIOIINX
B Xxole Npo(dhecCHOHANbHON JEsITeNIbHOCTH, U NPUMEHSATh COOTBETCTBYIOIIUN (DU3HKO-
MaTeMaTUYeCKU amnmapar Juis ux (popmanuzannu, aHaau3a U IPUHATHS PEIICHUS

OIIK-3 «Crnoco0eH K JIOTMYECKOMY MBIIUICHHIO, O00O0OIIEHHI0, MPOTHO3MPOBAHUIO,
MIOCTaHOBKE MCCIIEI0BATEIbCKHUX 3aJ1ad U BHIOOPY MyTEH MX JOCTHKEHUS, OCBOCHHUIO pabOTHI Ha
COBPEMEHHOM HM3MEPUTEIBHOM, JUAarHOCTHUYECKOM U TEXHOJOTHYeCKOM 000pyAOBaHUH,
UCTOJB3YeMOM Ui  pEIIeHUs pa3IMYHbIX HAyYHO-TEXHWYECKUX 3aJad B  00JacTu
PaANOATIEKTPOHHON TEXHUKU U MHPOPMALIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOTH I

OIIK-5 «CmocoOeH BBITOMHATH  ONBITHO-KOHCTPYKTOPCKHE PAa0OTBI € y4eTOM
TpeOOBaHM HOPMATHUBHBIX JIOKYMEHTOB B OO0JacTH paJMOdJIEKTPOHHOW TEXHUKH U
UH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHil»

OIIK-6 «Cnoco0eH yuYuTBhIBaTh CYIIECTBYIOIIME U TEPCIEKTUBHBIE TEXHOJIOTUU
MIPOU3BOJICTBA PAANOIIEKTPOHHOMN anmapaTypbl MPU BRITIOTHEHUN HAYYHO-UCCIIEI0OBATEIBCKON 1
OTBITHO-KOHCTPYKTOPCKUX PaboT

OIIK-7 «CnocobeH pemaTh CTaHAApTHBIE 3a7aud NPOGEeCCHOHATBHON NEATeIbHOCTH C
NPUMEHEHHEM COBPEMEHHBIX METOJOB HCCIIENOBaHMS M MHPOPMAILMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUI)

OIIK-8 «CrocobeH MCTONb30BaTh COBPEMEHHBIE MPOrPaMMHBIE M MHCTPYMEHTAIbHBIE
Cpe/lCcTBa KOMMBIOTEPHOTO MOJEIUPOBAHMS Ul PEIICHUS PA3IMYHBIX HCCIEI0BATEIbCKUX U
npodecCHOHATbHBIX 3a/1aW»

CopnepkaHue NIHUCHMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IapameTpaMu
nepenammx U npueMHsix anteHH CBY nuamazona. B nucuuninuHe paccMaTpuBarOTCst IPUHIIUIT
JNEUCTBUSI, TEOMETPUUYECKHE M DIJIEKTPUYECKHE XaPAKTEPUCTUKU PA3TUYHBIX THUIOB AHTEHH:
BUOPATOPHBIX, IIEIEBBIX, PYTIOPHBIX, TUH30BBIX, 36pPKAJIbHBIX, a TAK)KE HANpaBJICHHbBIC CBOMCTBA
cucteMbl u3nmydareneid. [IpuBoasrcs cBeneHus o0 OCHOBHBIX yCTpoicTBax (DpUIEPHOTO TpakTa
CBY 1umamna3zoHa: JEIUTENIX MOIIHOCTH, HANpaBIEHHBIX OTBETBUTENSAX, BpallalOIIUXCs
COUWJICHEHUSX, aHTEHHBIX MEePEKITI0YaTeNsIX U Ap.

[IpemonaBanre AWCHUIIIMHBI MPEIyCMATPUBACT ClEAyIOmue (OPMBI  OpPTaHU3AIHUN
y4eOHOTO TpolLecca: JIEKIUH, 1abopaTOpHbIe pabOThl, MTPAKTUUECKUE 3aHATHUS, CAMOCTOSTEbHAS
paboTa cTyeHTa, KOHCYJIbTal[UH.

[IporpaMmoi JUCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIUE BHIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTECTallMsI B pOpME SK3aMEHa.

OO6miast TPyJOEMKOCTh OCBOEHHUS TUCHUHUIUIMHBI COCTaBISET S5 3adeTHbIX enuHul, 180
YacoB.

S3bIK 00yUYEeHHMS 110 TUCHUIIINHE «PYCCKUH »



1. IlepeuyeHb mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS 110 TUCLUTIIMHE

1.1. Ilenu npenopaBaHusl JUCLIUTLINHBI

[lenpro mpenogaBaHus AUCIMIUIMHBI « Y CTpoHcTBa CBepXBbICOKOM yacToThl (CBY) m
aHTEHHBD) SBIAETCS:  (opMHUpOBaHHE MPO(ECCHOHATBPHONH MOJATOTOBKH CHENHAIMCTOB TIO
HanpaBiaeHuto 11.05.01 -  «PaguosnekTpoHHblE CUCTEMBI M KOMIUIEKCHI» B o0jacTu
COBPEMEHHBIX aHTeHH M ycTpoiictB CBY ; o03HakomiieHHE C KpyroM mpoOiieM, CTOALIMX Mepes
pa3paboTUMKaMU AHTEHHO-(QHUICPHBIX CHUCTEM HA3eMHBIX M OOPTOBBIX PaJNOJIOKALMOHHBIX
CTaHLMM; MOJyuyeHUE MPAKTUUYECKUX HABBIKOB IO AKCIEPHUMEHTAJIbHOMY HCCIEIOBAHUIO U
HacTpolike aHTeHH U ycrpoicte CBY; [IOJIy4YEHUE HABBIKOB II0 pacyery U
aBTOMATU3MPOBAHHOMY pacdeTy aHTeHH U ycTpoilctB CBY u yMeHne MX MCIOJIBb30BaHUS NPHU
TEXHUYECKOM OOCITy’)KUBAaHUM U HACTPOMKE PaAMOTEXHUUYECKUX YCTPOICTB U CUCTEM , B HAYYHO-
UCCIIEIOBATEIbCKOM M IPOM3BOJCTBEHHOM JIEATENIBHOCTM B 00JAacTAX JIOKAl[MOHHOTO,
HaBUTALIMOHHOI'O U CBSI3HOT'O HAa3HAYEHMUSL..

1.2. JlucumnianHa BXOAUT B COCTaB 00s3aTEIbHON YacTU 00pa30oBaTeIbHON IPOTrpaMMBbl
BhICIIeTr0 oOpa3oBanus (nanee — OI1 BO).

1.3. TlepeueHb MmIaHUPYEMBIX PE3YJIbTATOB O0YUEHUS MO AUCLUILIUHE, COOTHECEHHBIX C
IUIaHUpyEeMBIMHU pe3yJibTaramu ocsoeHus OII BO.

B pesynbprate m3ydeHus] TUCHMIUIMHBI OOy4YarOLIUICS IOJDKEH 00JafaTh ClelyHoUMU
KOMIIETEHLMSAMHU WU UX yacTsaMHU. KoMneTeHuuyu u MHAUKATOPbl UX AOCTHKEHUS NPUBEJCHbI B
Tadymue 1.

Tabnuua 1 — IlepeueHb KOMIETEHUUH U MHAMKATOPOB UX JIOCTHXKEHHSI

Kareropus (rpymnmna) Kox n HaumeHoBanue Ko n HaumeHOBaHUE UHIMKATOPA

KOMIIETEHLIU U KOMIIETEHLIUHA JIOCTUKEHUS KOMIIETEHLIUA

VYK-1 Crocoben

OCVYILIECTBIATH

yi N VK-1.3.1 35aTh METOIBI CHCTEMHOTO U
KPUTHYCCKUHN aHaJIN3
KPUTHUYECKOTO aHAIIN3a; METOTUKU
YHuBepcanbHbIE pOOJIEMHBIX N .
N pa3pabOTKK CTpaTEruy TEHUCTBUH IS

KOMIIETEHLIU U CUTyaIuii Ha OCHOBE

BBIABJICHHA U PCIICHUA HpO6J’IeMHOI71

CHUCTEMHOTI'0 IIOAX0/a,
CUTYyaLIMU

BBIpaOaTHIBATh
CTPATETHIO ACHCTBUHN

OIIK-1 Cnocoben
[PEICTABUTH
aJICKBAaTHYIO
COBPEMEHHOMY

ObmenpodeccuonanpHbIe
KOMIICTCHIIHU

YPOBHIO 3HAHU U
Hay4YHYIO KapTHHY
MHpa Ha OCHOBE
3HaHUS OCHOBHBIX
MOJIOKEHHM, 3aKOHOB
Y METOJI0B
€CTECTBEHHBIX HAyK U
MaTEeMaTUKH

OIIK-1.B.1 BmazeTs HaBRIKAMU
WCIIOJIb30BaHUs 3HAHUM (PU3UKHU U
MAaTEeMAaTHKH MPU PEIICHUH MPAKTHYECKUX
3a1a4

O6menpodeccnoHaabHbIC
KOMIICTCHIIUU

OIIK-2 Cnocoben
BBISIBIISITH
€CTECTBEHHOHAYYHYIO
CYIIHOCTB Mpo0JeMm,
BO3HHKAIOIIUX B X0OJI€
npodeccuoHaIbHON
NeSITeIbHOCTH, U
PUMEHSTh
COOTBETCTBY FOILIMH

OIIK-2.3.1. 3HaTh: npoduIbHBIE Pa3AeIIbl
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX
JTUCHUTUINH.




busnko-
MaTeMaTHYECKH It
anmapar Jjisi uxX
dbopmanuzanuu,
aHaIHM3a U IPUHATUS
pelIeHuUs

Ob6menpodeccruoHaabHbIC
KOMITCTCHIIUU

OIIK-3 Cnocoben k
JIOTUIECKOMY
MBIIUICHHUIO,
0000I11IEHHIO,
MPOTHO3UPOBAHUIO,
MOCTaHOBKE
HCCIICJIOBATEIIBLCKUX
3a/1a4 ¥ BRIOOpY
IyTe Ux
JOCTHKECHUS,
OCBOEHUIO pabOTHI HA
COBPEMEHHOM
U3MEPHUTEIHHOM,
JTNAarHOCTUYECKOM U
TEXHOJIOTHYECKOM
00opyI0BaHMH,
UCTIOTB3YEMOM JUJISt
pelIeHus: pa3TuIHBIX
HAYYHO-TEXHUYECKUX
3a1ay4 B o0JacTu
PazMOd3IEKTPOHHOMN
TEXHHUKH U
UH(POPMAIOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUI

OIIK-3.3.1 3HaTh METO/ABI pEIIEHUS 3a7a4
aHaJu3a U pacuera XapaKTepUCTHUK
PaAMO3JIEKTPOHHBIX CUCTEM U YCTPOUCTB C
MIPUMEHEHUEM COBPEMEHHBIX CPEJICTB
WU3MEPEHHUS U TPOSKTHUPOBAHUS

O6menpodeccrnoHaabHbIC
KOMITCTCHIIUU

OIIK-5 CrnocobeHn
BBITOJIHATH OIBITHO-
KOHCTPYKTOPCKHE
paboTHI C y4eTOM
TpeOOBaHMIA
HOPMATHBHBIX
JIOKYMEHTOB B
obmactu
PaTHO3TIEKTPOHHOMN
TEXHUKHU U
UH(POPMAIOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOT U

OI1K-5.3.1 3HaTh OCHOBHBIE METObI
MIPOEKTUPOBAHUS, HCCIICIOBAHUS U
IKCIUTYaTAIlMH CTIICI[HATbHBIX
PaIHOTEXHUYECKIX CUCTEM

ObmenpodeccruoHanbHbIC
KOMIICTEHIIUU

OIIK-6 Cnocoben
YUUTBIBATH
CyLIECTBYIOIIUE U
HEPCIEKTUBHBIE
TEXHOJIOTHH
IPOU3BOJICTBA
PazMOdIEKTPOHHON
annaparypsl Ipu

OIIK-6.3.1 3HaTh COBpEMEHHBIE TEHCHIIUH
Pa3BUTHSA SIIEKTPOHUKH, H3MEPUTEIHHOH 1
BBIYMCIIUTEILHON TEXHUKH,
MH()OPMALMOHHBIX TEXHOJIOTHI




BBITTOJTHEHHH HAYYHO-
UCCIIeI0BATEIbCKON
OITBITHO-
KOHCTPYKTOPCKUX
paboT

OIIK-7 CrnocobeH
pelaTh CTaHapTHBIE
3aJa4uu
npodeccruoHambHOM
JIEITCIBLHOCTH C
O6menpodeccuoHaabHbIC | MPUMEHEHUEM
KOMIIETCHIINHN COBPEMEHHBIX
METOIO0B
HCCIICAOBAHMS U
MH(pOPMaIMOHHO-
KOMMYHUKAIITMOHHBIX
TEXHOJIOT UM

OIIK-7.Y.1 ymers pemiaTth 3a1a4u
00pabOTKH TAaHHBIX C TOMOMIBIO
COBPEMEHHBIX CPE/ICTB aBTOMATHU3AIIH

OIIK-8 Cnocoben
UCIIOJIb30BaTh
COBpPEMEHHBIC
pOrpaMMHbIE U
UHCTPYMEHTAJIbHBIE
ObmenpodeccuoHanbHBIE | CPEICTBA OIIK-8.3.1 3HaTh COBPEMEHHOE COCTOSIHHE
KOMITCTCHIIU U KOMITBFOTEPHOTO o0yacT poQecCuOHATBHON NEeSITeTbHOCTH
MOJICITUPOBAHHS IS
pEIICHHS Pa3JIMIHBIX
UCCIIeZIOBATEIbCKIX U
npoeCCUOHATBHBIX
3a1a4

2. Mecto qucimmianHel B cTpykrype Ol
JucuurimHa MoxeT 60a3upoBaThCsl Ha 3HAHUSX, paHEe TPUOOPETEHHBIX 00YUYaAIOIUMUCS
IpU U3yYEHUU CIETYIOIMNX AUCIUIUINH!
— « DJEKTpOIMHAMUKA U PACIPOCTPAHEHUE PAJUOBOJIH

3HaHMs, T[OJY4YEHHBIE TMPU HU3YYECHUH MaTepuajia JaHHOM JUCLUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HaYCHUE, TaK U MCTIONIB3YIOTCSA IPU M3YUYEHUHU APYTUX JUCIUILINH:
— VYcrpoiictea [HOC,

3. O0beM U TpYyJOEMKOCTb JUCLUIIIUHbI
Hannbie 00 oOmieM oObeMe TUCHUIUIMHBI, TPYIOEMKOCTH OTIENBHBIX BHJIOB Y4eOHOH
paboThI MO JUCUMILIMHE (U paclpeieaeHue 3TOH TPyA0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
tabure 2.

Ta6mmia 2 — O0BeM U TPYTOEMKOCTh TUCITUTUTHHBI

TpyaoeMKocCTb 1o

Bun yueOHoit paboTsl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocmb OuCyUnIUHbL, 5/ 180 5/ 180

3E/ (yac)

AyoumopHule 3anamus, BCETO 4yac. 68 68




B TOM YHCJIC:

nexrmu (JI), (gac) 34 34

npakTuieckue/ceMunapckue 3ansatus  (I13),

(dac)

nabopartopHsie padotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (padora) (KII, KP), (1ac)

’K3aMeH, (Jac) 36 36
Camocmoamenvhan padboma, Bcero (dac) 76 76
Buo npomescymounoii ammecmayuu: 3adyer,
madd. 3ader, sk3ameH (3adver, udd. 3aq, DK3. OK3.
OK3.*%*)

* %
IIpumedanue:  kaHAMOATCKUIA IK3aMEeH

4. ConpepxaHue TUCIUILIAHBI
4.1. Pacnpenenenue TpyI0eMKOCTH TUCIIMILTAHBI IO pa3jiesiaM ¥ BHaM 3aHSATHIA.
Paznenbl, TeMbI TUCITUTUTMHBL U UX TPYJOEMKOCTh TIPUBEACHBI B TA0IHIIC 3.

Ta6ymia 3 — Pa3iensl, TeMbl IUCIUILTUHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCIUIIIMHBI Jlexun I13 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (dac)
Cemectp 6
. Pazgen 1. Ilpunuumnbt 3 4 7
¢dbyHkronupoBanus ycrporicts CBY
U aHTCHH

Tema 1.1.Haznauenue u posib
aAHTEHHO-(HUIEPHBIX YCTPOMCTB B
PATMOTEXHUYECKUX CUCTEMAX;
Tewma 1.2.Knaccudukarus THHUHA
nepeiayy;

Tema 1.3.0cHOBHBIE 3TIEKTPUUECKUE
XapaKTePUCTUKH JIMHUN Tepeaayn;
Tema 1.4.Pe>xuMBI BOJTH B TUHUAX
nepeiayy;

Tema 1.5.00m111¢ METOBI
COIJIaCOBaHUs C HATPY3KOU

Paznen 2. . CUMMETpUYHBIN BHOpaTOp B 3 4 7
CcBOOOZHOM NPOCTPAHCTBE

Tema 2.1. Pacnpenenenue Toka u
3apsijia Ha TOHKOM BUOpaTope

Tema 2.2. Tlone uznyuenust
CUMMETPUYHOTO BUOpaTopa B
JAJIbHEW 30HE

Tema 2.3.XapakTepuCTUKU U3ITyYEHUS
CUMMETPUYHOTO BUOpaTopa

Tema 2.4. CummeTrpupyronme
yCTpOMCTBA

Pasznen 3. Hanpasniennsle cBoiicTBa 6 4 7
CUCTEMBI H3ITy4aTesen
Tema 3.1. [1one n3ny4eHus: CUCTEMBI
n3nyydarene. Teopema




MIEPEMHOKEHHUS.
Tema 3.2. [IpuHIMO KayaHus Jiydya B
HETIOABMIKHOU JTUHENHON CUCTEME
Tewma 3.3. HampaBienHbie CBOMCTBA
AHTEHHOM PELIETKU C OCEBBIM
U3Iy4YeHHeM (aHTEHHA «BOJIHOBOMN
KaHaD»)

Tewma 3.4. KoMinekcHbie BXOTHBIE
COMPOTHUBIICHUSI CUCTEMBI BHOPATOPOB

Pasnen 4. IlleneBblie nzmyyaTenu
Tema 4.1. [IppuHIUIT TBOMCTBEHHOCTH
Y €ro NPUMEHUMOCTb B TEOPUHU
1IEJIEBBIX AaHTEHH.

Tema 4.2. [llenn B BOJIHOBO/IE

Paznen 5. OCHOBBI TEOpUHU
anepTypHbIX aHTEHH

Tema 5.1. . [lone uzny4yeHus
IJIOCKOW anepTypbl IPOU3BOIBHOU
(GOopMBI.

Tema 5.2. BnusiHue aMIIUTy AHOTO U
(dazoBoro pacrnpeaeneHus Ha
JarpaMMy HarpaBJIEHHOCTH.
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Paznen 6.BoTHOBOIHBIE U3ITyYaTEIN
Y PYIIOPHBIE AHTEHHBI

Tema 6.1. U3nyueHune U3 OTKPHITOro
KOHI[a MPSIMOYTOJIBHOT'O U KPYTJIOTO
BOJIHOBOJA.

Tema 6.2. OCHOBHBIE THIIBI
3JIEKTPOMArHUTHBIX PYITOPOB

Pasnen 7. JINH30BBIC aHTCHHBI

Tema 7.1. VYckopsitomue
METAJIJINYECKHE JIMH3BI

Tema 7.2. lusnexrpuueckue
JIMH30BBIC AHTCHHEI

Pasnen 8. 3epKajabHbIE aHTCHHbI

Tema 8.1. Omnpenenenue noyus B
packpbIiBe U TOJS M3Iy4YeHHS
11apaboJIOUHOTO 3epKaJa.

Tema 8.2. Kosdpdumment ycunenus
(KY) w  onTtumanbHBIA  yroja
packpbIBa mapadosousa.

Tema 8.3. JIByx3epKajibHble aHTCHHBI

Pazznen 9. .DmeMeHTHI (UACPHOTO
TpakTa

Tema 9.1.T-00pa3nble genuTenu
MOIITHOCTH (TPOUHUKH).

Tewma 9.2. BonmHOBOIHBIE MOCTBI.
Tema 9.3. AuTeHHBII
MEPEKITI0YaTelb Ha MIEIEBBIX MOCTAaX

14

Hroro B cemectpe:

34

34

76




Hroro:

34 34 17 76

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSATUH.
CopeprkaHue pa3ielioB U TEM JICKIIMOHHBIX 3aHATUN PUBEIICHO B TaOmuIe 4.

Ta6m/1ua 4 — CO,Z[Cp)KaHI/Ie Pas3acIoB U TEM JICKIIMOHHOI'O ITMKJId

Howmep pasznena

HaszBanue u conepkaHue pa3aenoB U TEM JIEKIIMOHHBIX 3aHSATHI

Paspen 1.

[Mpunnune! pyHKuroHMpoBaHus ycrpoiicte CBY u anteHH

Tema 1.1.Ha3Hauenue u posib aHTEHHO-(PUIEPHBIX YCTPOHCTB B
pPaJUOTEXHUUYECKHUX CUCTEMAX;

Tema 1.2 Knaccuduxanus nuHuil nepenaym;

Tema 1.3.0CHOBHBIE 3JIEKTPUUECKHE XAPAKTEPUCTUKU  JIUHUI
nepenayu;

Tema 1.4.PexxrMbl BOJIH B JIMHUSAX [I€PENAYY;

Tewma 1.5.00mue MeTopl COracoBaHMs C HArPy3KOH

Pasznen 2.

CumMeTpuyHBIN BUOPATOP B CBOOOIHOM MPOCTPAHCTBE

Tewma 2.1. Pacnipeenenue Toka u 3apsiia Ha TOHKOM BUOpaTope

Tema 2.2. Ilone u3nyyeHHs CUMMETPUYHOIO BHOpaTOpa B JajibHEH
30HE

Tema 2.3.XapakTepUCTHKHN U3ITyYSHNUs: CUMMETPUYHOT0 BUOpaTopa
Tema 2.4. CuMmeTpupyroLue ycTpoiicTsa

Pasznen 3.

HamnpagiieHHbIE CBOKCTBA CUCTEMBI U3JTydaTeseil

Tema 3.1. [1one u3ny4deHus: CUCTEMbI U3Ty4YaTeleH.

TeopeMa nepeMHOKEHHUSL.

Tema 3.2. IlpuHimn kayaHus Jydya B HENOJABMIKHON JIMHEWHOM
cucreme

Tema 3.3. HanpaBieHHblE CBOMCTBa aHTEHHOH pEIIETKH C OCEBBIM
u3IydeHreM (aHTEHHA «BOJHOBOW KaHaD)

Tema 2.4. KomIiuiekcHbIE BXOJHBIE COINPOTHUBIIEHUS CHCTEMBI
BUOpPaTOpoB

Paznen 4.

[[leneBblie u3nyyaTenu

Tema 4.1. [IpyHIUTT TBOMCTBEHHOCTH M €T0 MPUMEHUMOCTH B TEOPHUU
HIEJIEBbIX AaHTCHH.

Tewma 4.2. Illeau B BonHOBO IS

Paznen 5.

OCHOBBI TEOPHH ANIEPTYPHBIX AHTEHH

Tema 5.1. Ilome wu3myuyeHHs MJIOCKOW amnepTypsl MPOU3BOJIBHOM
(bopMBI.

Tema 5.2. Bnusnue amMmiauTyaHoro U (a3oBoro pacnpenesieHuss Ha
JarpaMMy HanpaBJIeHHOCTH.

Pasznen 6.

BonHoBoHbIE U3TyUYaTEIN U PYTIOPHBIE AHTECHHBI

Tema 6.1 HM3nmydeHue u3 OTKPHITOIO KOHILA NPSIMOYTOIBHOTO H
KPYTJIOTO BOJHOBOJIA.

Tema 6.2. OcHOBHBIE TUIIBI 3JIEKTPOMAarHUTHBIX PYIIOPOB

Pazpen 7.

JIMH30BBIC aHTCHHBI
Tewma 7.1. Yckopsitoniye METaUTM4eCKUE JIMH3BI
Tema 7.2. /InnieKTpUUECKUE JIMH30BbIE AaHTEHHBI

Pasznen &.

3epKallbHbIC AaHTCHHBI

Tema 8.1. OmpeneneHue Mmosiss B PACKPhIBE M OIS H3IYUYCHHS
napaboIONTHOTO 3epKaja.

Tema 8.2. Koapdumment ycunenus (KY) u onTumanpHBIA yron
packpbiBa mapadosonsa.




Tema 8.3. JIByx3epKaJibHbl€ aHTCHHBI

Paznen 9. DnemMeHTbl PUAEPHOrO TPAKTA
Tema 9.1.T-00pa3Hble AenUTENN MOIIHOCTH (TPOHHUKH).

Tema 9.2. BoiTHOBOZHBIE MOCTHL.

Tema 9.3. AHTEHHBIN MNEPCKIIOYATCIIb Ha MICJICBBIX MOCTAaX

4.3. IlpakTuyeckue (CEMHUHAPCKUE) 3aHATHS

TeMbl MMPAKTUYICCKUX 3aHATUIN U UX TPYAOCMKOCTDb ITPHUBCACHLI B Ta6J'II/II_[€ 5.

Ta6mmna 5 — [IpakTHueckue 3aHATUS U UX TPYIOEMKOCTh

No
Ne Tembl TPaKTHUECKUX . | TpynoemkocTs, |paznena
. DopMBbI IPAKTUYECKUX 3aHITUN
n/n 3aHATHHA (wac) UCIIUII
JIMHBI
VY4eOHBIM IJIaHOM HE IPEyCMOTPEHO
Bceero
4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHITHI U UX TPYAOEMKOCTh IPUBEACHBI B Ta0nuIe 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTh
Ne T
- 0EMKOCTh
Haunmenosanue 1abopaTopHbIX paboT Py > | Nepaznena
/Tt (1ac) JTUCIUTUTHHBI
Cemectp 6
1 | UccnenoBanmne aHTEHHBI THIIA «BOJTHOBOM KaHAID» 4
2 | UccnenoBanue HWIMHAPUYECKON CIUPAIbHONW aHTEHHBI 4 2
3 | CornacoBaHue BOJTHOBO/IA C HATPY3KOM 4 1
4 | UccnenoBaHue pyMOPHBIX aHTEHH C KOPPEKTUPYIOIIMMHU 4 6,7
auH3aMu. Yacts 1.
5 | UccnenoBanue pynopHbIX aHTEHH C KOPPEKTUPYIOLIUMU 4 6,7
nuH3amu. YacTts 2.
6 | UccnenoBanue 3epKaabHbIX aHTEHH 4 8
7 | UccnenoBanre BOJTHOBOHO-IIIETIEBBIX AHTEHH 4 4
8 | UccnenoBanue yeThIpex MICYHBIX BOJHOBOJHBIX 4 9
7JIEMEHTOB aHTEHHBIX Nepekitoyareneil. Yacts 1.
9 | UccnenoBanue YeThIpeX MICYHBIX BOJHOBOHBIX 2 9
JJIEMEHTOB aHTEHHBIX Mepekitoyarenei. YacTs 2.
Bcero: | 34

4.5. KypcoBoe npoeKTHpoBaHKEe/ BEITIOTHEHHE KYPCOBOM pabOTHI

Y4eOHBIM [TAHOM HE MPETyCMOTPEHO

4.6. CamocTosiTenbHast padoTa 00y4JarOmUXCs

Bunel camocTosTenbHON paboThl U €€ TPYIOEMKOCTh ITPUBEACHBI B TabymIIe 7.




Ta6nmia 7 — Buibl caMOCTOSATENbHOM pabOThI U €€ TPYJ0EMKOCTh

. Bceero, | Cemecrtp 6,
Bun camoctosiTensHo# paboTh
qac qac
1 2 3
H3y4eHue TeopeTHueCcKoro Marepmana
6l 61
mucrumuirHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI°3)
Brimonnenue pedeparta (P)
[ToaroToBka Kk TEKymeMy KOHTPOJIIO 10 10
ycneBaeMoctH (TKY)
Jomamuee 3ananue (/13)
KonTponsHabie paboTtsl 3a0unnkoB (KP3)
[ToaroroBka K mpoMeKyTOYHON 5 5
atrectauuu (ITA)
Bcero: 76 76

5. Ilepedyenp yueOHO-METOAMUECKOTO O0ECTICUCHHS

IUTS CAMOCTOSITENTEHOM PabOThl 00YUAIOIIHXCs IO JUCIUTUTUHE (MOTYJITIO)

6. IlepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3aHUI

Y4eOHO-METOAMYECKIE MaTepHaNbl JUIsl CAMOCTOATEILHON padOThl OOydYarOMIMXCs YKa3aHbI B
ma. 7-11.

[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/IaHHUI MTPUBEACH B Ta0mIe 8.

Tabnuia 8— [lepeueHp neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUN

Mudp bubmuorpaduueckas cceuika / URL agpec Komuectro
IK3EMILISIPOB B
oubmmoTeke
(kpome
AIIEKTPOHHBIX
IK3EMIUISIPOB)
621.396.67 Kpstuko, A. ®@. AHTEHHBI U yCTPOMCTBA CBEPXBBICOKUX 20
K 85 gacToT: yue0. mocobue / A. @. Kpsuko, JI. A. DenopoBa—
CII6.: 'VAIL 2017. — 238 c.
621.396.67 ®denopona, JI. A. @33 Pacuer u nmpoekTUpoBaHUE 5
o 33 ABUAI[MOHHBIX aHTEHH CBEPXBBICOKHMX YaCTOT: yuel.
noco6ue / JI. A. ®enoposa, H. A. 'maakwuii, b. A. Arokos.

—CII6.: I'VAIL 2019. — 145 c. DneKTpoHHAas
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resour BepCus
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf
BbBK 32 848 Bockpecenckuit I.1., I'octioxun B.JI., MakcumoB B.M., 30
AT2 [Tonomapes JI.U. Ycrpoiictea CBY n anTeHHb! M:
YK Pagnorexnuka, 2006 1.- ¢.376
621.396.67
VK CusxoB B.A., Heseitkua M.E., ArokoB b.A. CucteMsI u 50
629.735.06 CpECTBA PAAUOCBSI3U IPAXKIAHCKOM aBHAllU B METPOBOM
(075) Juana3oHe BoJIH. YdeOHoe nocooue. ['YAIL, C.-




BbBK 39.67 I16.,2008r. -180 c.
.C36
YK Kpactok B.H., [Tnatonos O.}O. Autennoe o6opyaoBanue | S0
629.735.06 CaMOJIETOB U €ro JKCIuTyaTalus. YuedHoe mocodue.
(075) ['VAIL, C.-116.,2002r. — 4 1.1
BbbK 39.67
.C36
bBK 32 848 Kpactok B.H. IIpoextupoBanune ®AP npsimoyrosibHoi 200
A 72 dbopmbl. Yueobnoe nmocodbue. ['YAIL., C.-116.,1999r. -4 ..
YK
621.396.67
YK Kanamnukos B.C., Herypeii A.B. Pacuer napameTpoB 150
629.386.6 naccuBHbIX y310B CBY meTonamu teopuu neneil. YueGHoe
BBK 32.85 nocobue. 'VAII., C.-I16., 1999r.-99c¢.
.C12
YK Kanamnaukos B.C., [IpycoB A.B. Texuuueckas 100
629.386.6 aneKkTpoauHamuka. Hanpasinsronue cucteMsl U
BbBK 32.85 HarmpaslisieMble BOIHBL. YueOHoe nmocooue. ' YAIL,  C.-
.C12 I16.,2002r. -44 c.
YK Kpactok B.H. CoBpemeHHbIE TPUHILIUITBI TOCTPOESHUS 40
629.735.06 AHTEHHBIX CUCTEM a3ponopToB. MeTon. pazpaboTka.
(075) I'VAIL, C.-116., 1999r. 1 n.o.
BbbK 39.67
.C36
YK Kpactok B.H. DiekrpomarautHas COBMECTUMOCTb 100
621.396.67 AHTCHHBIX yCTPOicTB. YueOHoe mocodue. ['VAIL, C.-116.,
2002r.
YK AHTEHHBI U YCTpOHCTBa CBEpXBbICOKMX YacToT. degopora | 100
621.396.67 JLA., {anunos FO.H. [Iporpammel, KOHTPOJIBHBIE BOMPOCHI
U METOJIMYECKHE YKA3aHUS K BBIMOJTHEHUIO KOHTPOJIBHBIX
padot .I'VAIL, C.-I16., 2005t. 22c.
YK benouepkosckuii I'.b., Kpactok B.H. 3agaun u pacuetst 20
621.396.67(07 | mo kypcy «Yctpoiictea CBY u aHTeHHBDY
5) C.I16.,2002r.177¢
bBK 32.845
b 43
6d2 12 Hpadbkun A.JL., 3yzenko B.JI., Kucno A.I'. AuTeHHO- 33
72 dbunepnsie ycrpoiictBa. M.: CoB.paauno, 1974r. -586¢.
YK
621.396.67
6D2.02. Mapxkos I'.T., Cazonos J[.M. Antennsl. M.: DHeprus, 5
396.67 M-26 1975r.-528¢
(537(JIUAIT) | FO.H.danwunos, B.H.Kpactok, b.T.Hukutus, 150
T-38) JILA.®enopoBa TexHuueckas 37€KTpOANHAMUKA U
anTeHHsl. Y.1.OnexTpoannamuka. YaebHoe mocooue.
JIMATL JI., 1991r.-165c.
621.37(CIIMA | FO.H.danwnos, B.H.Kpacwok, b.T.Hukutun, 150
I7) T-38 JLLA.®enoposa TexHuueckas 3JIEKTpOAMHAMUKA U
anTennsl. Y.2. AuteHusl. Yuebnoe nmocodue. JIMAIIL JI.,
1992r.-196¢
621.396.67 Huxutun b.T. Teopus u TexHuka (pa3upoBaHHBIX 3
(JIMAII) H-62 | antennsix peuetok. YueoHoe nocoodue. JIMAIL JI., 1988r.




-64c.

VIK
629.385.46

bBbK 39.46 240 c.

Bopo6ses E.A. OcHOBBI KOHCTPYHUPOBaHHS CYAOBbBIX 20
yctpoiicts CBY. Jlenunrpan, Cynoctpoenue, 1985,

7. IlepeueHb 31EKTPOHHBIX 00Pa30BATENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTu «HTepHeT»

[Tepeuenb
TEJIEKOMMYHUKAIIMOHHON CeTn
npuBeqeH B Tabnuie 9.
Tabnuma 9

QJICKTPOHHBIX

00pa3oBaTeIbHBIX
«HNHTEpHETY,

pecypcoB nHOPMaLMOHHO-
HEOOXOAMMBIX JJISi OCBOCHHUS JAUCHUIUIMHBI

— IlepeueHb »SIIEKTPOHHBIX O00paA30BATEINBHBIX PECYPCOB HH(DOPMAIIMOHHO-

TEJEKOMMYHHUKAIIMOHHOM ceT «HTepHET»

URL aapec

Hanmenosanne

http://e.
lanbook.com/books/element.php?pll
cid=25&pll_id=82

I'puropres U.H. IIpakTnyeckrue KOHCTPYKIIUU aHTCHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pl1
cid=25&pll_id=818

Porxammens K., Kpuiike A. AHTEHHBI.
Tom 1,11-e u3n..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pll
cid=25&pll _id=81

Porxammens K., Kpumike A. AHTEHHBI.
Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl1
cid=25&pll_1d=2689

Kpasuenko B.®.,Cupenko 10.K.,Cupenko
[Tpenomnenue AJIEKTPOMArHUTHBIX BOJIH
OTKPBITHIMHU PE30HAHCHBIMU

MopenvupoBaHUe U aHATU3 MIEPEXOTHBIX U
YCTaHOBUBIIMXCSI POLIECCOB.
®u3matiuT;2011.-320¢.ISBN

http://e.
lanbook.com/books/element.php?pll
cid=25&pll_id=403

®anbkoBckuilt O.U. Texaudeckast 3J1eKTpOIMHAMUKA
2009.-432¢.ISBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.php?option=com__
irbis&ltemid=300&12
IDBN=BOOKS&121DBNAM=BOO

KS&C21COM=S&521 ALL=(<.
>MFN=47038<.>)

AHTEHHO-(UICPHBIC YCTPOHCTBA M PACTIPOCTPAHEHHE
pasvoOBOIH.

Vueonuk /I".A.Epoxun,H.J[.Ko3sipe,Yepubix  /
Pen.I'.A.EpoxuHn, 2007.-491c.

8. IlepeueHb MH(OPMALIMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mporpaMMHOro OO€CleYeHUs,, HCIOJIb3yEeMOr0 IpU OCYIIECTBIECHUU
00pa30BaTEIBHOrO IpoIecca 110 JUCIUILIMHE.
[lepeuens ncnonb3yeMoro NporpaMMHOro ooecredeHus npezcrasiieH B Tadauie 10.

Tabmuma 10— [lepeueHn mporpaMMHOT0 00ecreUeHHS

Ne /1t

HanmenoBanue

He npenycmotpeno




8.2. IlepeueHpb HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM,UCIIOIb3yEMbIX npu
OCYIIIECTBICHUH 00pa30BaTEILHOIO MPOoIecca 10 AUCIIUIUINHE

[TepeyeHb HCIOAB3yEeMBIX HH(OOPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabaune 11.

Tabmuma 11— Ilepedyerp HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne /i HaumenoBaHue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CocraB  MaTepUabHO-TEXHHYECKOW  0a3bl, HEOOXOAMMOW Uil  OCYLICCTBIICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUIUINHE, PEACTaBiIeH B Tadmuue12.

Ta6muma 12 — CoctaB MaTepHaIbHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTh Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKOM 0a3bl (mpu HEOOXOTUMOCTH)

MynpTUMenuiiHas JICKUUOHHAS Ay JUTOpUS

2 | CneunanusupoBaHHas 1adboparopus «Ycrpoiictea CBY u 14-02 T"acr.
AQHTCHHBD»

10. OueHouHble cpecTBa AJIs IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocraB OLIEHOYHBIX CPEACTBIUIA IPOBEJACHUS IPOMEXKYTOUHOH aTTecTaluu
00yJaronuxcs Mo JUCIUIUINHE MPUBEICH B Tabnuie 13.
Ta6smma 13 — CocTaB OLICHOYHBIX CPEICTB JUIS NPOBEACHHS IPOMEKYTOUHOM aTTeCTallH

Buzx npoMexyTOYHOH arTecTaluu IIepedyeHp OLICHOYHBIX CPEJCTB

OK3aMeH Crucok BOIIPOCOB K IK3aMEHY;
TecTsl.

10.2. B kadecTBe KpHUTEpUEB OLEHKHM YpOBHA C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIIETECHIIMH O0ydYaromuMucs MpUMeHsieTcs S5-OanbHas 1Kala OLEHKH C(HOPMHPOBAHHOCTH
KOMITETeHIIMH, KOTOpas npuBeneHa B Tabiuie 14. B Tedenne cemectpa MOXKET HCIOIB30BATHCS
100-6annpHast  mKajga  MOAYJIbHO-PEHTHMHIOBOM  CHUCTEMBl  YHMBEpPCUTETa,  IpaBUia
UCIIOJIb30BaHUS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIBHBIM HOPMATUBHBIM AKTOM
['VAIL
Tabnuua 14 —Kputepun oieHKH YpOBHS CQOPMUPOBAHHOCTH KOMIIETCHIIUH

OreHKa KOMIIETEHITHHI

XapakTepucTika ChOPMUPOBAHHBIX KOMIIETEHIUI
5-OauIbHas IKaIa DAKTEP (poprp

— o0yyaromuiics TJIyOOKO W BCECTOPOHHE YCBOWI IPOTPAMMHBIN
Marepua,

— YBEPEHHO, JIOTUYHO, ITOCJIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;,

— ONMUpasiCh Ha 3HAHUS OCHOBHOM W JIOMOJHUTEIBHOM JUTEPATYPHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MMOJIOKEHHUS C MMPAKTUUECKON
NESTENbHOCTHIO HAMPABIICHUS,

— yMeJI0 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbBIC UM UJICH;

— JIeJIaeT BBIBOJIBI X OOOOIICHHUS

— cBOOOJTHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX MOHATHH.

«OTIIMYHO>»
(Ga4YTCHO»




OLEHKA KOMIICTOHLIH XapakrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
S5-OaiuipHast HIKaIa P PMHP
— 00y4aroMMICS TBEPJO YCBOWII IIPOrPAMMHBINA MaTepuall, TPaMOTHO H
MO0 CYIIECTBY WU3JaraeT ero, ONUpasCh Ha 3HAHHSA OCHOBHOMU
JUTEPaTYpPhl;
CXODOLLOY — HE JIOMyCKaeT CyIIeCTBEHHBIX HETOUHOCTEH;
P — YBA3BIBAET YCBOEHHBIE 3HAHUSA C IPAKTHYECKON NEATEIbHOCTHIO
«3aUTEHOY
HaTpaBICHUS;
— apryMEHTUPYET Hay4HBbIE MOJI0KEHHUS;
— JIeJIaeT BLIBOJBI U 00OOIIEHHUS
— BJIaJICET CUCTEMON CHEMATIN3UPOBAHHBIX OHATHUI.
— o0yyaromuiics yCcBOMJI TOJIBKO OCHOBHOHM NMPOTpaMMHBIN Matepual,
[0 CYLIECTBY M3JlaraeT €ro, ONMpascCh Ha 3HAHHUS TOJBKO OCHOBHOM
JTUTEPaTYPHL;
— JIOIMYCKAaeT HECYIIECTBEHHbIE OINOKHN U HETOYHOCTH;
«yJIOBJIETBOPHUTEIILHOY .
— UCTIBITHIBAET 3aTPyJHEHUS] B MPAKTUUECKOM NPUMEHEHWH 3HAHUM
«3aUTEHO
HalpaBJICHUS;
— c11abo apryMeHTUPYEeT HayUHbIE MOJ0KESHHUS,;
— 3aTpyaHsAeTCs B (YOPMYITHMPOBAHUY BHIBOJIOB M 00OOIICHHIA;
— YAaCTHYHO BJIQJICET CUCTEMO CrielMaIn3UpOBAHHBIX MOHITHI.
— 00ydalomuMNCcss HE YCBOWJ 3HAYUTENBHOM YacTH IPOTPAMMHOTO
MaTepuaia;
— JIONTyCKAaeT  CYIIECTBEHHbIE OMIMOKM ¥  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIILHO» ]
CHE SATICHOY paccMOTpeHuH MpobeM B KOHKPETHOM HalpaBlICHUH,
— UCIIBITBIBAET TPYIHOCTU B IPAKTUYECKOM ITPUMEHEHUHU 3HAHUI,
— HE MOXKET apr'yMEHTUPOBATh HAyYHbIE MOJIOKEHUS;
— He (OpPMYJIHPYET BHIBOJOB U 00OOIIICHHIA.

10.3. TunoBble KOHTPOJBbHBIE 3aJAHNS WX UHBIE MaTEPHUAJIbI.
Bomnpocs! (3anaun) u1st 5K3aMeHa MpeacTaBieHsl B Tadiauue 15.

Ta6mmma 15 — Bonpocs (3a1a4umn) 11 dK3amMeHa

No i/m ITepedens BompocoB (3a7a4) AJis dK3aMeHa

1. XapakTepUCTUKHN aHTEHH: aMIUIATYAHas (PYHKIUS HAIPaBJIEHHOCTH ,
MOJIApU3AIIMOHHAs XapaKTEepUCTHKA U nosipu3annonHas auarpamma, KH/I, KII/,
KV, KUII, nelictByromas q1MHa, MOITHOCTD U3JIyYE€HHsI, COTPOTHUBIICHUE
W3ITyYEHHUs], BXOJHOE CONPOTHUBJIICHUE.

2. Pacnipesienenue Toka 1 3aps10B B IPOBOJAX CHMMETPUYHOTO BHOpaTopa.

3. [Tone u3myyeHHuss CUMMETPHUYHOTO BUOpaTopa.

4. AmnutyaHast QyHKIMS HanpaBJIeHHOCTH BUOpAaTopa B JUana30He 4acToT.

5. MommHocTh H3itydenus, conporusienue nirydenus, KH/ n KIIJI cummeTpuaHoro
BUOpaTopa.

6. BxoaHO€E conpoTHBiIeHHE BUOPATOPA M IIUPOKOIIOIOCHBIE BUOPATOPHI .

7. CuMMeTpupyOIIKe YCTPOUCTBA ISl TUTAHKS POBOJIOYHBIX AHTEHH
KOAKCHAJIbHBIMU JTUHUSIMU TIEPEIayu.

8. [Tone u3nyyeHus TMHEMHON CUCTEMBI IKBUANCTAHTHBIX HICHTUYHBIX U3JIy4daTeIeH.
Teopema NepeEMHOKEHHSL.

9. [IpuHIMN KauaHus JTyda B HENOJABW)KHOM JIMHEHHON CHCTEME M3JTydaTeneil.

10. HamnpapneHnHsie cBOWCTBa TMHEWHON CUH(BA3HONW CUCTEMBI H3JTydaTeleH.

11. HamnpasiieHHbIE CBOKCTBA JIMHEWHOM CUCTEMBI C OCEBBIM U3IIYYCHUEM.

12. JlnarpaMMbl HAaIPaBJIEHHOCTH aHTEHHBI «BOJIHOBOM KaHam» B E n H- mockocTsix

13. DYHKIMS HATPaBJIEHHOCTH INIOCKOCTHOW AaHTEHHOM PEIIETKH.

14. B3aumHoe Biustnue BUOpaTopoB, padboTarouiux B cucteme. BxoaHoe
COIIPOTUBJIEHHE, COOCTBEHHOE, B3aUMHOE

15. CHMMETPUYHBINA TOPU30HTAIBHBIA BUHOPATOP HAJ TOBEPXHOCTHIO 3eMIIH.




16. CHMMETPUYHBIA BEPTUKAJIBLHBIN BUOPATOP HAJl TOBEPXHOCTHIO 3EMITH.

17. HecumMmeTpruHblil BepTUKaIbHBIA BUOpaTOp Haja noBepxHOCThIO 3emiu. ['- u T-
oOpa3Hble aHTeHHBI. [IpOoTHBOBECHI U 3a3eMJIEHHS, UX KOHCTPYKLHUS U Ha3HAUYEHUE

18. [TpyHIMI (BOWCTBEHHOCTH U €r0 MPUMEHEHUE VIS OTIPEAETICHUS XapaKTEPUCTUK
M3ITYYEHHS LENH B TUIOCKOM 0e3rpaHMYyHOM JKpaHe.

19. W3nyyaronme menu B BOJIHOBOJE. Buabl BOTHOBOJHO-IIIETIEBbIX AHTEHH.

20. Meroapl pacueTa 1oJis U3Iy4eHHsl anepTypHbIX aHTEHH. BHYTpeHHsA U BHEIIHASA
3anayu. [IpyHIMN SkBUBaNeHTHBIX TOKOB. [lose u3myyeHus miomaaku
POU3BOJILHON (hOPMBI.

21. [Tone uznyuyenust cuahazHON MPSIMOYTOIBLHON TUIOMIAKU C TIOCTOSHHBIM U
KOCHHYCOMAAJIbHBIM 3aKOHAMH PacCIpeIesIeHUs aMIUIUTY bl I1OJIS.

22. BnusiHue paznuuHbIX 3aKOHOB pacnpeziesieHus (pa3bl M0 pacKpbIBy aHTEHHBI Ha
JMarpaMMy HallpaBJI€HHOCTH.

23. E - mmockocTHOM CEeKTOpHANBHBIN pymop. | 'eomeTpuueckue napaMmeTphl.
OntumaneHbli pynop. [lone B packpblBe U 110JI€ U3JTYUYECHHUS

24. H - miiockocTHOM cekTopuanbHelid pynop. ['eomeTpuyeckue napamerpsl.
OntumaneHbli pynop. [lone B packpblBe U 110JI€ U3JTYUYECHHUS

25. JusnexTpuueckas JIMH30Bas aHTeHHa. ['eomerpuueckue napamerpsl. [IpuHnun
pabotsl. YpaBuenue npodus. [Tone B packpbiBe U 1MOJ€ U3ITYyUYECHHUS.

26. MeranoriacTuH4aras IMH30Basl aHTeHHA. ['eomerpuueckue napamerpsl. [TpuHnun
paboTel. YpaBHeHue npoduis. [Tone B packpbIBe U 1MOJIE U3ITyYEHUS.

27. 30HUpPOBaHUE TUH30BBIX AHTEHH. YpaBHEHUS Mpoduiiell 30HUPOBAHHBIX JTHH30BBIX
aHTeHH. [IpenMyIiecTBa 1 HEIOCTATKU 30HUPOBAHMSL.

28. [Tapabonnyeckue 3epKabHbIC AaHTCHHBL. Y paBHEHHE MPOoduIIs mapadonona B
IIOJIAPHOM U JIeKapToBOM cuctemax koopauHar. Ilone B packpeise. KY, KH/I, KUII,
KIIJI. OnTuManbHbIi yroyl pacKpbiBa.

29. Merozsl ycTpaHeHHs peakiiy 3epKajia Ha 00aydyaTelb. 3epKajo ¢ IOBOPOTOM
IJIOCKOCTH MOJISIPU3ALMH.

30. Crioco0b! OpMUPOBAHUS TUATPAMMEI HAITPABIIEHHOCTH BUA «KOCEKAHCY.

31. Cdepuueckast aHTeHHA ¢ IIMPOKUM YTIIOM KauaHus jyda. [IpuHiun paGoTsl.
['eomeTpryeckue napameTpsl.

32. JIByx 3epkanbHas anteHHa Kaccerpena. [Tpuniun padotsl. ['eomeTpuueckue
apaMeTphl.

33. JIByx 3epkanbHas anteHHa ['peropu. [Ipunnumn padotsl. ['eomeTpuueckue
apameTpsbl.

34. JIByX 3epkajibHas aHTEHHA C IUIOCKUM 3epKasioM 3a obusrydareneM. [IpuHuun paboTsl
AHTEHHBI U 3epKaJjia C IOBOPOTOM IJIOCKOCTH MOJISIPU3ALIUU

35. XapakTeprUCTUKH U PEKUMBI BOJIH B JIMHUAX Nepeaaun. HanpspkeHnne cyMMapHoOit
BoJIHBL. Bxoanoe conpotusienue. Koadduirents! 6eryieii 1 cTosyei BOJIHBI.
YcnoBue CyIiecTBOBaHUS B IMHUU OETYIIeH BOJHBI.

36. JInnus KOpoTKO3aMKHYyTasl Ha KOHLE. PacnipeesieHne CcyMMapHOU BOJIHBI TOKA U
HanpsbkeHus. Bxoanoe conpotusiienue. [Ipumeps HCIIONB30BaHNS B TEXHUKE
AHTEHH

37. Pa3omkHyTas Ha KoHLE JIMHMS. PacnpeneneHue cymMmapHON BOJHBI TOKA U
HanpsbkeHus. Bxognoe conporusiienue. [IpuMepsl HCNOIb30BaHKS B aHTEHHOM
TEXHHUKE.

38. T-o6pazubie coenuuenus auHuU nepenayn. E u H- miiockocTHRIE BOTHOBOAHBIE
TPOMHUKU. DKBUBAJIEHTHBIE CXEMBI. Y CJIOBUSI BHYTPEHHETO COIIACOBAHMS.
PeakTuBHBIE 371€MEHTBI, HCIOIb3YEMBIE AJISl COTJIACOBAHUS BOJHOBOIHBIX
TpOMHUKOB. IIpuMeHeHue TPONHUKOB.

39. JIBOIHO BOJHOBOMHBIN TpOWHUK. KOHCTpYKIIMS, TPUHIMT pabOTHl M CBOMCTRA.




40. AHTEHHBIN nepekovaTesib UMyabcHOM PJIC Ha 1BOMHBIX TPOMHUKAX

41. Hynnekcep Ha 1BoiHbIX T-MocTax npu padore PJIC Ha ofHy aHTEHHY B
HENPEpbIBHOM PEXKHUME.

42. Konb1iieBoit BOMTHOBOIHBINA MOCT. Y CIIOBHE BO30Y KICHUSI IJI€4a, €CIU KOJIBIIO
cBepHyTO B E-mnockoctu (H-mmockoctu). ®asbl BOJIH HA BBIXOJAX U3 Mied MocTa (
BEKTOPHBIE IUArPaMMBbI IIPH MUTAHUH U3 PA3HBIX IJIEY).

43. AHTEHHBII NepeKItouaTeNb npueM-nepeaadya umiysibcHoi PJIC Ha konbLieBbIX
MOCTaX.

44. [leneBoit BoHOBOAHBINA MOCT. KoHCcTpykums. ['eomeTpuyeckue napameTpsl.
[Tpunimn pabotsl. BekTopHbIE AHarpaMMbl CUTHAJIOB Ha BBIXOAAX MOCTA.

45. AHTEHHBII NepeKItoyaTellb npueM-nepeaaya umiynbcHoi PJIC Ha meneBbix
MoOCTax

46. Jlynuiekcep Ha mieneBbIX MocTax npu padote PJIC Ha ofHy aHTEHHY B
HEIPEPHIBHOM PEXKUME.

47. HanpaBneHHbIl BOJTHOBOIHBIN OTBETBUTEINL C JIByMsSI OTBEPCTHSIMU CBSI3U Ha Y3KOU
creHke. KoHcTpyKuus , reoMeTpuuecKre 1 3JIEKTPUUECKHUE TapaMeTpbl, IPUHIIMIL
pabotsl. [Ipumeps! npumenenust HO.

48 HO c tpemst otBepcTHsIMU CBSA3M Ha y3KOH cTeHKe. KOHCTpYKIIMs, reoMeTpuuecKue
U JIEKTpUUYECKUE MapaMeTpsbl, mpuHIuM padotsl. [llnpokononocHsie CBOMCTBA.

Bormpocs! (3agaun) s 3adera / qudd. 3adera npenctaBieHbl B Tabuie 16.
Tabnuma 16 — Borpocs (3anaun) ams 3auera / qudd. 3auera

Ne /mt

[TepeueHs BompocoB (3aaa4) 1yist 3a4eta / mudd. 3adera

YueOHBIM IJIAHOM HE MTPElyCMOTPEHO

Ilepeuenb TeM [Uisi KypCOBOTO MNPOCKTHPOBAHHMS/BBIOJIHEHUS KYpPCOBOM PabOThHI
npejacTaBiIeHbl B Tabmuie 17.
Tabauua 17 — IlepeueHb TeM [Uisi KYPCOBOTO IPOSKTHPOBAHHSI/BBIIOIIHEHHUsI KYPCOBO# paboThI

Ne /1t

[TpumepHBIi TepedeHb TeM ISl KypCOBOTO IIPOSKTUPOBAHHSI/BHITIOTHEHUS
KypcoBO# paboThI

Y4eOHbIM IJIAHOM HE NPETYCMOTPEHO

Bomnpocsl sl MPOBEACHHsT MPOMEXKYTOYHOH AaTrTecTallid B BHIC TECTHPOBAHUS
npeacTaBiIeHbI B Tabnuie 18.

Tabnuua 18 — [IpuMepHsbIii epedeHb BOIPOCOB ISl TECTOB

Ne /1t

[TpumepHBIii IepeyeHb BOMPOCOB JAJIsl TECTOB

1.

Kakue (pyHKIUM BBINOJIHAET Nepelaoiasi aHTEHHA, eCJIM OHA MOAKJII0YeHa K
paauonepenaTYuKy yepe3 puaepHbIid TPaKT?

1.ITpeoGpasyet cBszanusie DMB B dunepe, Hecymue nnpopmanuto ot [1PJ] , B
cBoOoaHO-pacnpocTpanstonecs: IMB ¢ coxpanenuem nndopmaru u
(bopMuUpYIOT BIOJHE Onpe/esieHHble TpeOyeMble XapakTepucTHku u3nydenus (IH,
NOJISIPU3alMs B 33JaHHOM JMaNa30He 4acToT)

2.Y1upaBisieT XapakTEpUCTUKAaMU MOJIsl U3JIyYeHHsI BO BPEMEHU U IIPOCTPAHCTBE.

3. YBenn4MBaeT IIOTHOCTh MOTOKA MOIITHOCTH B OKPY’KalOIIeM IPOCTPAHCTBE.

CdopmyaupyiiTe Ha3HAYECHH e IPHMEMHONH AHTEHHbI?

1.00ecneueHne HaMpaBJIEHHOTO IPUEMa, YACTOTHASI U TOJISPU3alMOHHAs CEIeKIUs
paJlOCUTHAJIOB, a TaKXe Npeodpa3oBaHus pacnpocTpanstonmxcsi OMB B
CBOOOJTHOM TPOCTPAHCTBE B CBsA3aHHBbIE DBM, HanpasneHHsle 1o Guaepy K
INPUEMHHUKY C COXpPaHEHHEM MH(DOPMAIHH.

2.YnpaBieHue CeJIEKTUBHBIMU CBOMCTBAMM 110 YaCTOTE, MOJSIPU3ALINH,




HaTpPaBJICHUIO.
3.M3meputenbHbie GYHKIIUH - ONpeAeTICHHE HAMIPAaBJICHUH, C KOTOPBIX MPUXOIST
CUTHAJIBI U TIOMEXH.

Kakoii yacTOTHBII AHANIA30H OTHOCUTCH K JVIMHHBIM BOJIHAM?
1.Yactotupiii nuamna3zoH 30-300 kI 'm.

2.YacrotHblil nuamnazod 3-30 xI'm.

3.YacrorHbl# guamna3od 3-30 MI'g

Yro Ha3bIBaETCHA AMILIMTYAHOM (DyHKIMEH HATIPABJIEHHOCTH AHTEHHbI?
1.3aBUCUMOCTD aMIUTUTY bl HANIPSPKEHHOCTH AJIEKTPUYECKOTO M10JIs B JaJIbHEH 30He
OT YIJIOBBIX KOOpAUHAT 0, @ B cepuuecKoil cucteMe KOOpAUHAT MPH yCIOBHHU, YTO
pacCTOsSIHUE OT AaHTEHHBI JI0 HAOJII0JaTeNsl OCTAETCs TIOCTOSTHHBIM.

2.3aBUCUMOCTb aMIUTUTY/ bl HAIPSY)KEHHOCTHU 3JIEKTPUUECKOTO 1OJIsl B OIMKHEH 30HE
AQHTEHHBI OT YIJIOBBIX KOOpAMHAT 0, @ B cepuueckoil cucteMe KOOpAUHAT IPU
YCIIOBHH, YTO PACCTOSIHUE OT AaHTEHHBI J0 HAOII0aTeNsl OCTACTCsl MOCTOSIHHBIM.
3.3aBUCUMOCTb pacIipeiesIeHUs] aMIUIUTYIbl TOKA Ha aHTEHHE OT €€ JIMHEHHBIX
pa3MepoB.

Yro Ha3bIBaETCA MOJSIPU3ANNOHHON XaPAKTEPUCTHUKOH AHTEHHbI?

1.KpuBas, kotopyto onuceiBaeT koHel Bekropa E (rogorpad Bekropa E) B
IUIOCKOCTH NEPIIeHANKYISIPHON HAPaBICHUIO PACIIPOCTPAHEHUS
3JIEKTPOMArHUTHON BOJIHBI B CBOOOHOM MPOCTPAHCTBE.

2.I'eomeTpudecykoe MECTO MaKCUMAaJIbHBIX MPOEKIHi BekTopa E Ha Bpamiaromntytocs
OCb ITPUEMHOM aHTEHHBI B IUIOCKOCTH MEPIIEHIUKYJIIPHON HalpaBICHUIO
pacnpocTpaHeHHUs.

3. 3aBHCHMOCTb aMIUIUTY bl HATIPSKEHHOCTH IEKTPUUECKOTO MOJIsl B AalibHEH 30HE
OT YIJIOBBIX KoOpAuHAT 0, @ B cepuyeckor cucteMe KOOpJHHAT.

Kak onpeaensiioT iupuHy JMarpaMMbl HANIPaBJIEHHOCTH AHTEHHbI?
1.YrnoBoii cexkTop, Npu KOTOPOM 3HAYEHHE aMILIUTY 1y HaIllPsHKEHHOCTH
ANIEKTPUUECKOr0 N0 yMeHblaercs 10 3HadeHus 0.707 Evaxc .

2. YTnoBo# CEeKTOp, MPH KOTOPOM 3HAUYEHUE aMIUTUTYy HAPSKEHHOCTH
AJEKTPUYECKOrO MoJisi yMeHbInaeTcst 10 3HaueHus 0.5 Evaxc .

3.YT1I10BO# CEKTOp, IPH KOTOPOM 3HAUEHUE MOITHOCTH MOJsT P yMeHbIIaeTcs 10
3HaueHus 0.707 Puaxc .

UYro Ha3biBaeTcs K03 (pPpuuuenTom Oerymeil BOJIHbI B JIMHUHU Nepegaun?
1.OTHOIIEHNE aMIDIUTYAbI HAMPSHKEHHOCTH CyMMAapHOM BOJIHBI B MUHUMYME T10JIS B
JUHHUY TIepeavyi K aMIUTUTY 1€ Haps>KEHHOCTH CyMMapHOU BOJIHBI B MAaKCUMyMe
T10JI4.

2.3aBHCUMOCTD AMIUIUTY bl HAMTPA)KCHHOCTH SJICKTPUYICCKOTO IOJIA BAOJIb JIMHUU
nepesavr oT ee KOOPIUHATHL.

3.0THONIeHHE aMIUTUTYAbI HAMTPSHKEHHOCTH CyMMAapHOM BOJHBI B MAKCUMYME T1OJIS
B JIMHHUHU TIepe/lauy K aMIUTUTY/I€ HAPsKEHHOCTH CyMMapHOH BOJTHBI B MUHHUMYyME
I10J11

IIpu KaKkux ycJIOBUSIX B JIMHUM NepeAayu CylIecTBYeT pesKuM Oeryuiei BOJIHbI?
1.ConpoTHBieHne Harpy3KH JOKHO OBITh YUCTO AKTUBHOM BEJIMUMHOMN U
PaBHSTHCS BOJTHOBOMY CONPOTUBIICHUIO JIMHUM NEpeIayun.

2. ConpoTHBIIEHHE HArpy3KH JOJKHO PABHATHCS HYJIIO.

3.JIunus mepeaaydu 10bKHA OBITh HArpy>KeHa Ha CONPOTUBIICHUE, PABHOE
BOJIHOBOMY COIIPOTUBJIEHHIO CBOOOHOTO npocTpaHcTa 120m.

IIpn kakux ycJIOBUSIX B JIMHUH NEePeAayvy CyIeCTBYeT PesKMM CTOSYHUX BOJIH?
1. ConpoTuBiIeHNE HArPy3KH JOJIKHO PABHITHCS WM HYJIIO WM OECKOHEYHOCTH.
2.JIvnus nepenadun 10hKHA OBITh HAarpykeHa Ha compotuieHue 120m.
3.ConpoTuBiI€HNE HArPYy3KH JOJKHO OBITH UNCTO AKTUBHOM BETUYMHON U
PaBHSTHCS] BOJTHOBOMY CONPOTHUBIICHUIO JIMHUM NEPEayuH.




10.

YemMy paBHsIeTCSI BXO/IHOE CONPOTHUBJIEHNE IBYXIIPOBOIHOM JIMHUM Nepelavu B
CeYeHNHN Z JJIMHON [ pa3oMKHYTOIl Ha KOHLe?

1.ConpoTHBIE€HUE TUHUN YUCTO PEAKTUBHAS BEJIMYMHA U U3MEHSETCS B
COOTBETCTBUM C BBIPAKECHUEM

Za(2) = VZ—(Z) =—i-ctgfrz

Is(2)
2. COHpOTI/IBJIeHI/Ie JIMHUUW YU CTO pCAKTHBHAsA BCIIMYMNHA U USMCHACTCA B
COOTBETCTBUH C BBIPAKEHUEM

: Vs(z) .
Za(z)=———=—i-tgfz
I=(2)
3.COHp0TI/IBJ'ICHI/Ie JOJDKHO OBITH YMCTO aKTUBHOU BEIMYHUHON B JIIOOOM CEYEHUU H
PaBHATLHCA BOJTHOBOMY COITPOTUBJICHUIO JIMHUM IICPCaAYIN.

11.

Yro coboii mpeacTaB/isieT CAMMETPUYHbBII BUOpaTop?

1.CuMMeTpHUYHBIH BUOpATOp MPEACTABIISIET COOO0M MPOBOJIOYHYIO aHTEHHY C
Iie4yaMy paBHOM JJTMHBI, PACIIONIOKEHHBIMH BJIOJIb OOIIEH OCH, U Y KOTOPOTO B
JT1000M CEYEHUH , OTCTOSIIIUM Ha OJIMHAKOBOE PACCTOSHUE OT TOUEK MUTAHUS TOKU
PaBHBI 10 BETUYHUHE U CUH(]A3HBI.

2. CuMMeTpUYHBIHA BUOpATOp MPEACTABIIAET COOOH TPOBOJIOYHYIO AHTEHHY C
Iie4yaMH paBHOM JUIMHBI, PACTIONIOKEHHBIMH NApAJUIENIbHO IPYT IpYry, U KOTOpas B
OCEBOM HaIlpaBJICHUU U3JIy4YaeT JUarpamMmy HalpaBiI€HHOCTH B BUJE OKPYKHOCTH
(HeHanpaBJICHHOE U3JTyYeHHUe)

3. CumMeTpUYHBINA BUOpATOP MPEACTABISET COOON MPOBOJIOYHYIO AHTEHHY C
IieyaMH paBHOW JJIMHBL, PACIIONIOKEHHBIMU BJI0JIb OOIIEH OCH, U KOTOpPasi B 0CEBOM
HaNpaBJICHUU U3JydyaeT JuarpaMMmy HalpaBJI€HHOCTHU B BUJI€ BOCBMEPKH.

12.

Kakum BbIpaxeHneM ONMUCHIBAETCS M0JIe U3JIy4eHUs] CHMMETPHYHOT 0
BHOpaToOpa B JajibHel 30He?

.60/

1. E, =i—"L f,(@)" ™.

h
n e_ikrp -y,
2. E, =i60f,(0)e™ 3 I, “—
p=1 3 rp

60/

3. E, =i—" sin()e' .

4l

13.

Kakum BbipaxeHneM onucbiBaeTcsi PyHKIUS HANIPABJIEHHOCTH
CUMMETPUYHOI0 BUOpaTopa B JajibHel 30He?
cos(kl cos 8)— cos kl
1. f(0)= .

sin &
sin [n (kd cos @ — 1//)}

n sin[2 (kd_ cos @ — l//)}

3. £(0) = cos(cl;lssgl 0) '

2. f(0)=

14.

Kakoii Bu1 uMeeT aMIiiuTyAHasi GyHKIUSI HANIPABJIEHHOCTH MOJYBOJIHOBOI0
cumMeTpuaHoro suoparopa B E u H - niiockocTsax?
1. AMnurtynHas QyHKIUS HAMpaBiISHHOCTH MOJYBOJHOBOT'O CUMMETPUYHOTO




BUOpaTopa B E-mockocT nMeeT BUA BOCBbMEPKH, a B H- MI0CKOCTH — OKPY>KHOCTH.
2. AmnutyHas GyHKIUS HallpaBJICHHOCTH MOTyBOIHOBOTO CUMMETPUYHOTO
BUOparopa B E-miockocT nMeeT BUA OKPYKHOCTH, a B H- MIIOCKOCTH — BOCEMEPKH.
3. AMnnuTyqHas QyHKIMS HAMpaBJIEHHOCTH MOTYBOJIHOBOTO CUMMETPUYHOTO
BubOparopa B E- u H-naockocTsX uMeeT BUJI BOCbMEPKH.

15.

Kaxkoii u3MeHHUTCS1 AUATPAaMMa HATIPABJIEHHOCTH CUMMETPUYHOI0
MOJIyBOJIHOBOTO BUOpaTopa B E miockocTu, ecjin yBeJJMYUTDb €ro JJINHY 10 2/
=1,54?

1.I'maBHBINA JEeTEeCTOK, OpPUEHTUPOBAHHBIN MEPIEHINKYIIIPHO OCH BUOpaTopa,
CY3UTCS , HO TTOSIBUTCS B KAKJOM KBaJpaHTe TUGPAKITUOHHBIN JIETIECTOK IO YTIIOM
K OCH BHOparopa.

2. I'maBHBINA JIETIECTOK , ODUEHTHUPOBAHHBIN BAOJIb OCH BHOpAaTOpa, Cy3UTCs , HO
NOSIBATCS U(PaKIIMOHHBIE JICTIECTKH MEePIIEHANKYISIPHBIE OCH BUOpaTOpa.

3. 'maBHBIN JieNeCTOK, OPUEHTUPOBAHHBIN MEPIEHANKYISIPHO OCH BHOpaTOpa,
Cy3HTCH .

16.

Kakoii n13MeHNTCsI JTHarpaMMa HANpaBJIeHHOCTH CHMMETPHYHOT0
MOJIyBOJTHOBOr0 BHOpaTopa B E miiockocTH, eciiv yBeJHYUTD €10 JUTHHY 10
21=).?

1.I'aBHBIN JIeNeCTOK B BHJIE BOCBMEPKH, OPUEHTHPOBAHHON MEPIICHIUKYIISIPHO
ocu BuOparopa, Cy3uTcs..

2. I'naBHBIA JIEMIECTOK , OPHEHTHUPOBAHHBIN TIEPIIECHINKY/SIPHO OCH BUOpaTOpa
,CY3UTCs , HO IOABUTCA B Ka’KAOM KBAAPAaHTC I[H(bpaKLIPIOHHBIfI JICTICCTOK MO YyTJIOM
K OcH BUOparopa.

3. I'naBHBII JICTIECTOK B BUJI€ BOCBMEPKH, OPHEHTHPOBAHHON BJIOJIb OCH BUOPATOPA,
CY3HUTCHL.

17.

Yemy paBHO aKTHBHOE BXO/IHOE CONPOTHBJIEHHE MOJTYBOJTHOBOI0 M BOJIHOBOI'0
BHOPATOPOB MAJIOH TOJIIHHBI?

OTBeTHI:

1. AKTUBHOE BXO/JHOE COMIPOTUBIICHHE I10JYBOJIHOBOTO U BOJIHOBOTO BUOPATOPOB
paBuao 73,1 Om u 5000 OM COOTBETCTBEHHO.

2. AKTHBHOE BXOJIHOE CONPOTHBIICHHE ITOJIYBOJIHOBOTO U BOJIHOBOTO BUOPATOPOB
paBHo 42,5 OM 1 1000 OM COOTBETCTBEHHO.

3. AKTUBHOE BXOJTHOE COTIPOTHBIICHUE IOIYBOIHOBOTO M BOJHOBOTO BUOPATOPOB
paBao 73,1 Om u 377 OM COOTBETCTBEHHO.

18.

.C kaKoii ne/ib10 YBeJMYMBAKOT TOJIIMHY BUOPATOPHBIX AHTEHH?

1. s Toro, 4ToOBI pacIupuTh pabOUyIO MOJIOCY YaCTOT MO BXOJHOMY
COIIPOTHBIICHUIO BUOpATOpA.

2. Jlyst TOrO, 4TOOBI CY3UTh JUAarpaMMy HaIpaBJICHHOCTH BUOpaTtopa B E-mutockocTu.
3. I ToT0, 9TOOBI CBECTH K MUHIMYMY PEAKTHBHYO COCTABJISIONIYIO BXOHOTO
COTIPOTHUBIICHUS U YBEIIMUUTH COOTBETCTBEHHO aKTHBHOE BXOJHOE CONPOTUBIICHUE,
YTO MPUBEJET K YBEJIMUYECHUIO MOLTHOCTH M3i1ydeHus. Kakue yciaoBust HeoOX01UMO
BBITIOJIHUTD, YTOOBI AHTEHHA BOJTHOBOW KaHAJI M3JIydalia B TUarpaMMy
HaIpPaBJICHHOCTH BA0JIb OCH JMHEMHON CUCTEMBI U3JTydaTesen?

19.

Kak opueHTHpPOBaHA B IPOCTPAHCTBE IMArPaMMa HANPABJICHHOCTH
cHH(pA3HOM JINHEHHOH cucTeMbl H3J1y4aTeei?

1.Makcumym /IH nepneHauKyIsIpeH OCH JIMHEHHONW CUCTEMBI U3TydaTesei.

2. MakcumyMm JIH HampaBiieH BIOJIb OCH JIMHEHHOW CUCTEMBI M3JlydaTesiei.

3. MakcumyM JIH HampaBiieH MOA yIJIOM K OCH JIMHEWMHON CHCTEMBI H3JTy4aTelIeH.




20.

Kaxkoii B B IPOCTPaHCTBE HMeeT AUArpaMma HampasJjieHHOCTH B E-
IVIOCKOCTH JIMHEHO cucTeMbl M3 ABYX M3J1y4aTteneii A-P?

1. A 2. 3. 4

v
v

v
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21.

34. Kakue yc10BHsl HE00X0IMMO BbINOJHHUTb, YTOObI AHTEHHA BOJIHOBOI KaHAJ
U3JIy4yaJsia B AUarpaMMy HanpaBJIeHHOCTH B/IOJIb OCH JIMHEHHOH cuCTeMBbI
u3jaydaresieu?

1. PaccTosiHMe MeX 1y U3IydaTessiMU d JOJKHO ObITh paBHBIM YETBEPTH JUTUHBI
BOJIHBI B CBOOOZHOM TIPOCTPAHCTBE, a (ha3a TOKa B KXKJOM COCEITHEM HM3ITydarese
JOJDKHA OTIIMYATHCS HA BEJIMUMHY TU/2 .

2. PaccTosiHne MexIy U3NydaTeNsiMU d TOJKHO ObITh PaBHBIM MOJIOBUHE JITHHBI
BOJIHBI B CBOOOZHOM TPOCTPAHCTBE, a (ha3a TOKa B KAKIOM COCETHEM HM3ITydarese
JIOJDKHA OTJIMYAThCS HA BEIUYUHY T .

3. PacctosiHue Mexay U3aydyaTeasiMu d JOJHKHO ObITh paBHBIM YETBEPTH JUIMHBI
BOJIHBI B CBOOOJTHOM MPOCTPAHCTBE, a (Da3a TOKa B KAXkKJIOM COCEHEM H3TydyaTelie
JIOJDKHA OBITh 0TMHAKOBOM ( CMH(A3HAsI CHCTEMA) .

22.

35. YUro Takoe (pasupoBaHHAN AHTEHHAsl pelieTka?

1. Pemerka usnmyuaresneil, B KOTOpOl epeMeleHue JIyda JuarpaMMsl
HaNPaBJICHHOCTH OCYIIECTBIISIETCS 32 CYET U3MEHEHHS (a3bl B KAXKIOM
MOCTIeAYIOIeM U3ITydaTese OTHOCUTENHFHO COCETHErO 10 JIMHEHHOMY 3aKOHY.

2. Pemerka usnmyuareneii, B KOTOpOI mepeMelleHue Jiyda quarpaMmmbl
HaIllpaBJICHHOCTHU OCYHICCTBIIACTCA 3a CUCT USMCHCHU A (1)8.3131 B KaXXIO0M
HOCJIEAYIOIEM U3JTydaTesle OTHOCUTEIBHO COCETHETO 110 KBaJJPaTUYHOMY 3aKOHY .
3. Pemrerka usnyuateneil, B KOTOPOil epeMelieHue Jyya JuarpaMMsl
HaTpaBJICHHOCTH OCYIIECTBIISAETCS 32 CUET KauaHWs aHTEHHOW PElIeTKH BOKPYT ee
¢dazoBoro 1eHTpa.

23.

Kaxkoii Bu1 uMeeT BbIpaskeHHe MHOKUTEIS PellleTKU CUCTeMbI U3 IBYX
u3JIydarteJeii, pacmoJio;KeHHbIX Ha paccTosiHum d Apyr oT aApyra ?

1. £,,(0)= cos[% (kd cos@—y)].

2. f.,_,(0)=sin(khcos0).
3. f,_,(0)=cos(khcosb).

24.

Kakoii Bux nMeeT 1uarpaMmMa HanpaBJeHHOCTH NOJYBOJIHOBOM meau B E - u
H- njiockocTsax, npope3aHHoii B IJI0CKOM 0e3rpaHMYHOM 3KpaHe?

1./lnarpaMMbl HaNpaBJICHHOCTH UMEIOT BUJ OKPYKHOCTH U BOCBMEPKH
cooTBeTcTBeHHO B E - 1 H- mnockocTsx.

2. lnarpaMMbl HaPaBJICHHOCTH UMEIOT BUJ BOCBMEPKH M OKPY>KHOCTHU
cooTBeTcTBEeHHO B E - m H-mmockocTsx.

3. JlnarpamMbl HarpaBJIEHHOCTH UMEIOT BUJ, BOCBMEPKH COOTBETCTBEHHO B E- 1 H-
IUIOCKOCTSIX.

25.

Kakum 00pa3om Ha0 nmpope3aTs 1ieJib B BOJIHOBOAE ¢ BOJIHOW Tuna Hyo,
4yT00BI OHA H3Ty4daya?
1.11lenp HagO Mpope3aTh BAOJb MArHUTHBIX CHJIOBBIX JIMHUMH.




2. H.[e.]'[b HaZo IMpope3aTb BAOJb SJICKTPUICCKUX CHIIOBBIX JIMHHUH.
3. H.[e.]'[b HaZo MMpope3aTh NCPICHAUKYIIAPHO MArHUTHBIM CHUJIOBBIM JIMHUAM

26.

Kakoe paccrosinue B BoJtHOBOAHO-1Ie1eBOH aHTeHHe (BII{A) 10/15kHO OBITH
MEXKITY MPOoA0JIbHBIMH IIeJISIMU HA IIMPOKOH CTEHKe MPSIMOYT 0JILHOT 0
BOJIHOBO/1a, CMEIIeHHBIMHU OTHOCHTEJIHHO €ro OCH B IIAXMATHOM MOPSsI/IKe,
4yToOBbI OHA M3J1y4aJia oauH JenecTok JIH nepneHankyJsipHo BOJTHOBOAY?
l.PaCCTOSIHI/IG MCXKAY COCCAHMMU IICIAMU, CMCIICHHBIMHA OTHOCUTEJIBHO €T0 OCH B
mraxmMaTHOM NOPAAKE, paBHO IMOJIOBUHE NJIMHBI BOJIHBI B BOJTHOBO/IC.

2. PaccrosiHue Mexay COCETHUMHM IIEISIMHU, CMEIIEHHBIMA OTHOCHTEIILHO €T0 OCH B
maxMaTHOM HOPAAKE, paBHO IMOJIOBUHE JJIMHBI BOJIHBI B CBO6OI[HOM IMpOCTPaHCTBEC.
3.PaccrosiHne Mexay COCETHUMHU IIEISIMHU, CMEIIEHHBIMH OTHOCHTEIILHO €TI0 OCH B
IIaXMAaTHOM TOPSIJIKE, PABHO JUTMHE BOJHBI B BOJHOBOJIE.

27.

Kakoe paccrosinue B pe30HaHCHO# BOJIHOBOJAHO-1Ie/ieBOH aHTeHHe (BIIA) ¢
NPOAOCJIBHBIMH LIEJSIMU HA IIUPOKON CTEHKe NPSIMOYT0JIbHOTO BOJTHOBO/A,
CMelleHHBIMH OTHOCHTEJBHO ero 0CH B IIaXMATHOM NOPSiAKe, 10JKHO ObITh OT
KOPOTKO3aMKHYTOI'0 NOPIIHA 10 OJMzKaieil K HeMy Luejau?

1. PaccTosiHue OT KOPOTKO3aMKHYTOT'O MOPIIHSA A0 OvKaiiieil K HeMy Ieau paBHO
YETBEPTH JIJIMHBI BOJIHBI B BOJIHOBOJIE.

2. PaccTosiHuE OT KOPOTKO3aMKHYTOI'O MOPUIHA 0 OMoKaieil kK HeMy IIeId paBHO
IIOJIOBUHE JUIMHBI BOJIHBI B BOJIHOBOJE.

3. PaccTosiHue OT KOPOTKO3aMKHYTOI'O MOPIIHSA A0 Onukailiei Kk HeMy eIy paBHO
JUIMHE BOJIHBI B BOJTHOBO/JIE.

28.

Kakyio nmosisipuzanuio u3jy4daet BOJTHOBOAHO-1IesieBasi anTeHHa (BLLIA) co
BCTPEYHO-HAKJIOHHBIMH 1IeJSIMH HA Y3KO0ii CTeHKe MPSIMOYI0J1bHOT0
BOJIHOBO/IA C PACCTOSIHMEM MKy measimu A/2?

1.ITonstpu3anus TMHEHHAS — TOpU30HTANIbHAS (TTapaJliebHAs OCH BOJTHOBOJIA).

2. lonspuzarius TMHEHAs — BEpTUKaIbHAs (MIEPIEHIUKYIISIPHAS] OCH BOJIHOBOJIA).
3. [onsipuzanus inHEWHAst — NEPICHIMKYJIISIPHAS OCH U3JIYYAIOIIeH 1IeIH.

29.

Kakoe paccrosinue B pe30HAHCHOI BOJTHOBOIHO-111e/1eBOi aHTeHHe (BILIA) ¢
NonepevYHbIMH IIeJIAMH Ha IIMPOKOH CTeHKe NMPAMOYI0JbHOI0 BOJIHOBOAA
JOJIZKHO OBITH OT KOPOTKO3AMKHYTOI'0 MOPIIHSA 10 OJMKalied K HeMy e ?
1. PaccTrosiHre 0T KOPOTKO3aMKHYTOT'O MOPIIHS /10 OJIMKaiIeld K HeMy I paBHO
MIOJIOBMHE JUIMHBI BOJIHBI B BOJHOBOJE /2.

2. PaccTosiHuE OT KOPOTKO3aMKHYTOI'O MOPUIHA 0 OMoKaiieil kK HeMy IIeIr paBHO
YETBEPTHU JJIMHBI BOJIHBI B BOJIHOBOAE A/4.

3. PaccTosiHuE OT KOPOTKO3aMKHYTOI'O IMOPIIHS 10 OrbKalie kK HeMy nociieHel
ey paBHo 3A/4 .

30.

Kakoii Bu1 uMeeT 1uarpaMma HanpaBJIeHHOCTH BOJITHOBO/IHO-1IEIeBOM
anTeHHbl (BLLIA) Oeryuieii BOJIHbI ¢ MonepeYHbIMHM LIEJSIMH HA HIUPOKOI
CTeHKe NPSIMOYTI0JIbHOT0 BOJIHOBO/IA NPU PACCTOSIHUU MexKAY leasiMu d= A/4?
1.InarpaMma HanpaBJIE€HHOCTH UMEET OJMH TJIABHBIN JIENIECTOK, HAKIIOHEHHBIN K
OCH BOJIHOBOJIA.

2. lnarpaMMa HanpaBJIEHHOCTH UMEET OJUH TJIaBHBIH JIENECTOK,
NEPHEeHIUKYJISIPHBIM OCH BOJIHOBOJA.

3. lnarpamMmMa HaIpaBJI€HHOCTU UMEET OJIUH TJIaBHBIN JIENECTOK, HAKIIOHEHHBIHN K
OCH BOJIHOBOJIA, U TU(PPAKIIHOHHBIA MaKCUMYyM, TICPIICHANKYIISPHBIA OCH
BOJIHOBOJIA.

[lepedyeHb TeM KOHTPOJBHBIX PA0OT MO AWCIMIUIMHE OOYYarOUMXCsl 3a0YHON (HOpPMBI
oOy4eHust, mpeAcTaBiIeHbl B Tabsuie 19.

Ta6muna 19 — IlepeueHb KOHTPOJIBHBIX PadOT

| Ner/n |

[lepeueHb KOHTPOIBHBIX pabOT




| He npeaycMoTpeHo

10.4. Meroanueckue  MaTepuaibl,  ONpEACHAIOUIME  MPOLEIypbl  OLIEHHWBAHUS
WHJIMKAaTOPOB, XapaKTEepU3YIONMX JTambl (OpMUPOBaHHMA KOMIETEHIMHA, COJEpKarcs B
JOKANBHBIX HOpPMAaTWBHBIX akTax [YAIL, pernaMeHTHUpYyOUMX MOPSIOK U MPOLEaypy

IMMPOBCACHUA TCKYIICI'O KOHTPOJIA yCIICBACMOCTU U HpOMG)I(yTO‘lHOfI aTTeCTallun 06yqa101u1/1xc51
I'VAIL

11. Meroaudeckue YKazaHus IJId 06yqa}0mnxc51 110 OCBOCHUIO JUCLMITIIMHBI

11.1. Meroauyeckue ykazaHus A OOyYaro[UXCS IO OCBOCHUIO JIEKLIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HAYEHHUE JIEKLIMOHHOIO MarepHuajla — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riryOoKkoe U sICHOe Wu3J0KeHHe ydyeOHoro matepuana. HasHaueHue cCOBpeMEHHOW JIEKLHMU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(OpMAIHMIO MO T€ME, a B OCBOCHHHU
dyHmaMeHTaIbHBIX TPOOJIEM JUCHMIUIMHBL, METOAOB HAY4YHOTO TIIO3HAHHSA, HOBEWUIIHNX
JOCTIKEHUM HaydyHOH MbIciu. B yueGHOM mporuecce JeKIHs BBITOJHIET METOJ0JOIHYECKYIO,
OpraHU3allMOHHYI0 M MHGOPMALMOHHYIO (QyHKIMH. JIeKIns pacKpblBaeT MOHATUIHBIN anmapaT
KOHKPETHOH o0nacTu 3HaHUs, €€ MpoOJIeMBbl, MaeT IebHOE IPEICTABICHUE O IUCIMIUINHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIUIMHAMH.

[Inanupyemble pe3yJibTaTbl IPU OCBOEHUHU 00YYarOIIMMHKCS JEKIIHOHHOIO MaTepuaa:

— IOJIy4CHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OIPEIENACTCS LEJIEBOH yCTaHOBKOM K Ka)KJI0OM KOHKPETHOU TEME;

— TIOJY4YE€HHME OIbITa TBOPUECKOIN pabOThl COBMECTHO C MIPETOaBaTeleM;

— pa3BuUTHE MpPO(EeCCHOHATIBHO-AENOBBIX  KadyecTB, JIOOBM K IpeaMeTy H
CaMOCTOSITEJIBHOI'O TBOPYECKOT'O MBIIICHHUS.

— HOsBJIEHHE HEOOXOIUMOT0 HHTEpeca, HE00OXO0AUMOro Il CAMOCTOSTENbHON pabOTHI;

— TIOIy4YeHHE 3HAHMM O COBPEMEHHOM YPOBHE pa3BUTHA HAyKM M TEXHUKH U O
IPOTHO3€ UX Pa3BUTHUs HA ONvpKalIlIne roJibl;

— HayuyuTbCid METOJMYECKH 00pabaThiBaTh MaTepuasl (BBIAENATH IJIaBHBIE MBICIH U
NOJIOKEHUS, TPUXOIUTH K KOHKPETHBIM  BBIBOJAM, IIOBTOPATH HUX B  PA3JIMYHBIX
dopmynupoBKax);

— TOJyYeHHE TOYHOTO MOHUMAaHHS BCEX HEOOXOUMBIX TEPMUHOB U TIOHATHH.

JIeKIMOHHBIM MaTepuaJl MOKET CONPOBOXKIATbCA JEMOHCTpAallMEN ClIaliloB U
UCMOJIb30BAaHUEM pa3/aTOYHOrO MaTepuajga IpH TPOBEACHUHM KOPOTKMX JHMCKycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTAEIbHBIX TEMATUK 10 JUCLUILINHE.

CrpyKTypa npeocTaBIeHus JIEKINOHHOIO MaTepraa:

1.®opmynupoBKa 3a/1a4M JEKIUH.

2. Pazmenst w maparpadbl u3nMaraeMoro Marepualia €  COOTBETCTBYIOIIUMHU
MaTEeMaTHYECKUMU BBIKJIaIKAMHU.

3. I'paduyeckne Marepuanbl HEOOXOAUMBIX TEOPETHUYECKHUX 3aBHCUMOCTEH.

4. BBIBOJIBI 110 KAXKJIOMY pa3Jieny.

11.2. Meroauueckue ykazaHus i OOYy4aroIUMXCs IO BBINOJIHEHHIO J1a0OPaTOPHBIX
pabot

B xonme BomonHeHus 1a00paTOpHBIX pabOT OOyYarOmUICs JODKEH YriayOWTh H
3aKpENUTh 3HAHUSA, NPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHONW METOAMKOW M TEXHHUKOU
JKCIIEPUMEHTAa B COOTBETCTBUU C KBAJU(PUKAIMOHHON XapaKTepUCTUKOM 0Oyuaromerocs.
BeinonHenne n1abopaTOpHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIPUATUH.



BeinonHenne 1a00paTOpHBIX pabOT OOYYAIONIUMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3y4YCHUS JMCUUIUIMHBI, OTPENeIIeMOl ydYeOHbIM IUIAHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIONINM PELICHUE CIISAYIOINX OCHOBHBIX 33714 00YYaroIerocs:

— npuoOpeTeHHEe HABBIKOB HCCIEJIOBAaHHMS MPOIECCOB, SIBICHHUA UM  OOBEKTOB,
U3y4YaeMbIX B paMKaX JaHHOW JTUCIHUILTUHEI,

— 3aKpervieHWe, Pa3BUTHUEC U JCTAIM3alUs TEOPETHUCCKUX 3HAHWM, MOJYyYECHHBIX Ha
JCKITUSX;

— TIOJy4YCHHE HOBOW MH(POPMAIUH 110 H3y4aeMOW JUCIIUILINHE,

— mnpuoOpeTeHHEe  HaBBIKOB  CaMOCTOSTEIbHOH  paboThl ¢ J1aOOpaTOPHBIM
00opyI0BaHUEM M TIPUOOPAMH.

3aganue u TpebGoBaHMs K IIPOBEACHHUIO JIAOOPATOPHBIX padoT
1. O3HAaKOMHUTBCS ¢ METOIMYCCKON Pa3pabOTKOM K J1abopaTopHOM padoTe.

2. IlpopabGoTaTh C€aMOCTOSTENbHO TEOPETUYECKHA  MaTepual, MOACP>KUBAIOIINIMA

TEMATUKY J1a00paTOPHOI PabOTHI.

3. O3HaKOMHTKCS C amIapaTypoil, BXOAAIIEeH B TaOOPATOPHYIO YCTAHOBKY.

4. PaccunTaTh U MOCTPOUTH HEOOXOJMMBIC TEOPETUYECKHE 3aBUCHMOCTH IO 3aJIaHUIO
IperoaBaTes.

5. OTBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI, UMEIOLIMECS B METOAUYECKONW pa3paboTKe K
nabopaTtopHoii paboTe.

5. OTBeTUTh Ha BONPOCH KOJUIOKBUYMa, IPOBOJMMOIO IPEIOAaBaTeieM Iepe
BBITIOJTHEHUEM J1a00PaTOPHOM pabOTHI.

Crpykrypa 1 popma oruera 0 1adboparopHoii pabore
OT4eT JO0KEH COJIePIKaTh:

1. TuTyIbHBIN JTUCT.
2. Kparkyro GpopMyIHpOBKY 3aa4u HCCICIOBAHUS.

2.CTpyKTypHYIO CXEMy HM3MEPUTEIBHON YCTAHOBKH JIA0OPAaTOPHOU PabOTHI.

3. TaOnuIbI SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM.

4. I'padmyeckrie 3aBUCUMOCTH OT 3aJJaHHBIX TAPAMETPOB UCCIIETYEMbIX BETUUHH.

5. Pacyernple naHHBIE W Tpaduyeckhe MaTepHalbl HEOOXOJMMBIX TEOPETHUECKUX
3aBUCUMOCTEN.

6.CpaBHUTEIIbHBIN aHAIU3 TAHHBIX TEOPUH U SKCIIEPUMEHTA.

7. BeiBozpl IO padore.

TpeboBanus kK 0 OpMIIEHHIO OTYETA O JIA0OpaTOpHOI padore
OT4er BBIMONHSIETCS B COOTBETCTBHH C JICUCTBYIOIIUMHU TOCYJapCTBEHHBIMH

CTaHJIapTaMU KaXKIbIM CTYJCHTOM MHJIMBUIYaJIbHO B IEYaTHOM WJIIU PYKOITMCHOM BHJIE Ha Oenoi
oymare popmara 210x297 Mmm. TabmauIbl SKCIIEpUMEHTATBHBIX UCCICOBAaHUN U TEOPETUICCKUX
pacueToB MPHUBOAATCS C COOTBETCTBYIOIIEH HyMepaluel U 3arojioBKaMu.

[lepeuenr MeTOAMUYECKUMX  yKa3aHWH IO MpPOBENCHHUIO JlabopaTopHbIX paboT. Bcee
METOJUYKH UMEIOTCS Ha Kadeape B 3JIEKTPOHHOM BHUJIE.

1. UccnenoBanue aHTEHHBI TUIA «BOJIHOBOW KaHamy». Hukutun B.T. Meton. ykas. k
BBITIOJTHEHUIO J1a0. pad. JIMAIL, JI., 1986r. -25¢.

2. WccnenoBanue pymnopHbIX aHTEHH C KoppekTupyroummu jdunzamu. denoposa JLA.,
I'mapxuii H.A. Meton. yka3. k BemnonseHuto 1a0. pad. 'Y AIL C.-116.2002r. -25c.



3. UccnenoBanue 3epkaibHbix aHTeHH. [lanunoB FO.H., Hukutun B.T. Metoa. yka3. k
BeITIOTHEeHHIO 71a0. pabd. [AAII, C.-I16.,1996r. -25c.

4. CornacoBanue BoIHOBoja ¢ Harpy3koil. denoposa JI.A., Mumypa T.I1. Merton. ykas.
K BBITIOJIHEHUIO J1a0. pa6. JIMAIL, JI., 1991r. -30c.

5. MHccrnenoBanwe deThlpex IJICYHBIX BOJIHOBOAHBIX JJIEMEHTOB AaHTECHHBIX
nepexnmovareneid. @exgopora JILA., Jlanunor FO.H. Meroa. yka3. x BbImojgHeHUIO y1ab. pao.
I'AAII C.-116.,1994r. -24c.

6.HccrnenoBanne QaszupoBaHHOW aHTeHHOW pemeTku. MenpHukoBa A.1O., demoposa
JILA. Metoza. yka3s. k BeimoiHeHuto jab. pad. ['VYAII, C.-116., 2008r. -41c.

7.MccrnenoBaHue IJIOCKOM JIBYX3aXOJIHOM chupajibHOW aHTeHHBl. dDemopoBa JLA.,
®paniy3oB A.Jl. Mertoa. yka3. Kk BemmodHeHuo J1ad. pad. ['YAIL C.-I16., 2002r. -22c.

8.UccnenoBanne aHTeHHBI ¢ perynupyemoit moisipusauuei. @egoposa JILA., Jlanuios
IO.H. Meron. yka3. x BeimosiHeHuIo 1a0. pad. [AAIL C.-I16., 1997r. -17c.

9. UccnenoBanue BoIHOBOIHO-1IeNeBbIX aHTeHH. Hukutun B.T., T.IL.Mumypa, Kpactok
B.H. Meton. yka3. k BeinmosiHeHHI0 J1a0. pad. ['YAIL C.-I16., 1999r. -33c.

10. UccnenoBanue cnupanbHbix aHTeHH. DenopoBa JI.A. Metoj. yka3. K BBINOJHEHHUIO
na6. pab6. I'VAIIL, C.-116., 2002r. -22c.

11.3. Meroanueckue yka3zaHus sl 00y4aromuUXcsl 0 MPOXOXKACHUIO CaMOCTOSTEbHON
paboThI

B xone BBIMONMHEHHST CaMOCTOATEIHHOM PadOThI, OOYYAIOIIMIACS BBIMOIHIET padoOTy IO
3aJJaHUIO U TIPH METOJUYECKOM PYKOBOJACTBE MpEerojaaBaress, HO 0e3 ero HemnocpeaCcTBEHHOTO
y4acTHsl.

Jis oOyuaromuxcsi 1Mo 3a04Hoi (opme oOydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B c€0s KOHTPOJIbHYIO PaboTy.

B mporiecce BBIOTHEHHUS] CaMOCTOSITENbHOM paboThl, y oOywaromierocs ¢opMupyercs
1esiecoo0pasHoe MmiaHupoBaHUe padodyero BPEMEHH, KOTOPOE TO3BOJISET UM Pa3BUBATh YMEHHUS
¥ HAaBBIKM B YCBOGHHUHM M CHCTEMAaTH3aIlMM MPHOOpPETaeMbIX 3HAHWN, OOECTeYMBAEeT BBICOKHUI
YpOBEHb YCIIEBAEMOCTH B MEpPHOJ OOy4YEeHMs, IOMOTaeT IOJyYUTh HABBIKUA IOBBILLIECHUS
po(eCCUOHATIBHOIO YPOBHSI.

MeroanueckuMu ~ MaTepuajaMH,  HAlpaBIAIOIIMMU  CaMOCTOSITENIbHYI0  padory
00yYaIOUTUXCAABIISIOTCA:

—  y4eOHO-METOAMYECKUIN MaTepuall Mo AUCHIUILIIHHE;

— METOAMYECKUE YKa3aHUS IO BBINOJHEHUIO KOHTPOJIBHBIX padoT (s 00ydarommxcs
0 3209HOU (popme 0OydeHus).

Ha xadenpe uzmansl MeTOIUYECKUE YKA3aHUS 10 TPOXOKICHUIO CAMOCTOSTEIILHON
paboThl UMEIOTCS B U3JaHHOM BHUJE U B € SJICKTPOHHOM BHUJIE:

1.®enoposa JI.A., lanusos FO.H. AHTEHHBI 1 yCTpOIiCTBa CBEPXBBICOKUX YacTOT. [IporpaMmsl,
KOHTPOJIbHBIE BOIIPOCHl M METOJMYECKUE YKAa3aHUS K BBIIIOJHEHUIO KOHTPOJIbHBIX paboT
TVYAIIL C.IIo. 2005 r.,22 c.. 100 3k3.

11.4. Meroauueckue yka3aHus a1 OOydaroOIMXCs IO TPOXOXKAEHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuil KOHTpOJIb YCIEBAEMOCTH IPEAYCMAaTpUBAaET KOHTPOJIb KadecTBa 3HAHWUU
00yYaroIuXcsl, OCYIIECTBIAEMOI0 B TEUEHUE CEMecCTpa C ILIebl0 OLCHMBAaHMS XOJa OCBOCHUS
JVCLIATIIINHBI.



CucTtema OLEHOK MO MPOXOXKACHUIO TEKYIEro KOHTPOJIS yCIIeBAEMOCTH OCYIIECTBIISETCS
B COOTBeTCTBHHM ¢ TpeboBaHusMu [lonoxenuit «O TeKyleM KOHTpOJIE YCIHEBAEMOCTU H
NPOMEXYTOYHOM aTTectanuu cryAeHToB ['YAII, oOywarommxcss 1o mporpamMMaM BBICIIETO
obpazoBanus» u «O MOIYITHHO-PEUTHHIOBON CHCTEME OICHKH KadecTBa y4eOHOW paboThI
ctynentoB B ['Y Al».

11.5. Meroanueckue ykazaHus Uil OOy4YalOUMXCS MO MPOXOKICHUIO MPOMEXKYTOUHOU
aTTecTalluu.

[IpoMexyTouHass  aTrecTamusi  OOYYAarONIMXCS  MPEAyCMATPUBAET  OICHUBAHUE
MPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yIbTaTOB 00ydeHus mo aucuuiuimHe. OHa BKIIIOYAET B
ceost:

— 9K3amMeH — (opMa OICHKM 3HAaHWH, TMOMYYEHHBIX OOydalommMmcs B IpoIecce
U3yYeHUsS BCEH JUCIUIUIMHBI WX ¢ YaCTH, HABBIKOB CAMOCTOSITEIILHOW PaboThl, CITIOCOOHOCTH
OPUMEHATh WX JJIs peUleHHs NPaKTUYeCKUX 3aJad. DK3aMeH, KaK NpaBUIIO, MPOBOIHUTCS B
Neprol 3K3aMEHAIIMOHHOM CECCUU M 3aBEpIINAeTCs aTTECTAIlMOHHOW OLIEHKON «OTIHMYHOY,
«XOPOIIIOY», «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIILHOY.

Cuctema OIICHOK TPU TPOBEICHUU IMPOMEKYTOUYHOW AaTTECTAMU OCYIIECTBISCTCS B
COOTBETCTBHM C TpeOoBanmsMu [lonmoxeHmit «O TeKylmieM KOHTPOJE YCIIEBAEMOCTH W
NPOMEXYTOYHOM aTTectanuu cryAeHtoB ['YAII, oOywarommxcs mo mporpamMMaM BBICIIETO
obOpazoBanus» u «O MOAYJIbHO-PEUTUHIOBOM CHCTEME OLIEHKM KauecTBa y4eOHOW paboTh
ctynentoB B ['Y Aly.



Jluct BHeceHUs] HI3MEHEHUI B pabouyIo MporpaMmy JUCIMILIHHBI

Jlata BHeceHUst
A3MEHEHUH U
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