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AnHoTanus

HucuumuinHa «YcrpoiictBa CBY 1 aHTEHHBI» BXOJUT B 00pa30BaTENbHYIO MPOrpamMmy
BBICIIIETO OOpa3oBaHMsl — TpOorpaMMy OakajlaBpuaTa IO HANpPaBICHHIO MOJATOTOBKH/
crneunanbHocTH 11.03.01 «PannorexHuka» HampaBieHHOCTH «PannoTexHuueckue cpenctaa
nepenayu, npuemMa u o0paboTku curHanoBy. Jucnuruinna peanusyercs kapeapoit «Ne2 1».

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOIINX KOMIIETCHIIUHI:

IIK-3 «Cnoco0eH ocymiecTBISATh COOp M aHAJIW3 MCXOAHBIX JAaHHBIX IS pacyeTra u
MPOEKTUPOBAHUS JIETaNIEH, Y3JI0B M YCTPONCTB paJUOTEXHUUECKUX CHCTEM»

[NIK-4 «CriocoOeH BBINOJHATH pacyeT U MPOEKTUPOBAHME JETalIeH, y3JIOB U YCTPOMCTB
PAaAMOTEXHUYECKUX CHCTEM B COOTBETCTBHHM C TEXHHYECKUM 33JaHUEM C HCIIOJIb30BaHHEM
CPEJICTB aBTOMATHU3ALMH ITPOEKTUPOBAHMSD)

Conep:kaHue AMCUMIUIMHBI OXBATBHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MapaMeTpamu
nepenarommx 1 npueMHbsix anteHH CBY nuanasona. B nucnuiuinee paccMaTpuBarOTCs NPUHLIKIL
NEHCTBUS,, TEOMETPUYECKUE M DIEKTPUUECKHE XapaKTEPUCTHUKU Pa3IMYHBIX THUIIOB AHTEHH:
BUOPATOPHBIX, IIEJTEBBIX, PYIIOPHBIX, TUH30BBIX, 3ePKAbHBIX, a TAK)KE HANPAaBJICHHbIE CBOICTBA
cuctembl uznydareneil. [IpuBonsarcs cBeneHus o0 OCHOBHBIX YCTpOHCTBax (PUIEPHOTO TpakTa
CBY pauanma3oHa: JENWTENSIX MOIIHOCTH, HAIIPaBIEHHBIX OTBETBUTENAX, BpPALIAIOLINXCS
COUWICHEHHUSX, AHTEHHBIX MEPEKIIIoYaTeNIax 1 JIp.

[IpernonaBanye TUCHMIUIMHBI IPEAyCMAaTpPUBAET ClEAyIoue (GOopMbl OpraHU3alHuU
y4eOHOT0 TMporiecca JICKIUH, 1a00paTOpHBIC 3aHATHS, CAMOCTOSTENIbHAs padoTa.

[IporpaMMoii IHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIUM
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mmas TpyJ0eMKOCTh OCBOCHHUS JUCIMIUIMHBI COCTABISCT 3 3a4€THHIX eauHHIb], 108
YacoB.

S3bIK 00y4YeHUs IO TUCITUTUTNHE «PYCCKUH »



1. TlepeuyeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. Ilenu mpenopaBaHus TUCIMITIMHbI
Henpro npenoaBanus IUCHUIUIMHBI « Y CTpOICTBa cBepXBbICOKON yacToThl (CBY) 1 aHTeHHBI»
aBisiercs :  (opMupoBaHue Npo(ecCHOHANIBHOM IMOATOTOBKH CIIEUAIMCTOB MO HAIPABICHUIO
11.03.01 -  «PamuorexHuka» B 00JACTH COBpPEMEHHBIX aHTEHH M YycrpoictB CBY;
O3HAKOMJIGHHE C KpYroM IpoOiieM, CTOSAIMMX Hepea pa3paboTuyMKaMH aHTEHHO-(UAEPHBIX
CHCTEM Ha3eMHBIX M OOpPTOBBIX pPATMOIOKAMOHHBIX CTAaHIMKA; TIOMYYCHHE TNPAKTHUYECKUX
HaBBIKOB I10 HKCIEPUMEHTAIbHOMY MCCIIEJOBAHUIO M HACTpOilke aHTeHH U ycTpoiictB CBY;
MOJTyYeHHE HAaBBIKOB I10 PacueTy W aBTOMAaTU3MPOBAHHOMY pacueTy aHTeHH U ycrpoiicte CBY u
YMEHHE UX UCIOJb30BaHUS NPH TEXHUUECKOM OOCTYKMUBAaHUU U HACTPOMKE pagloTeXHHUUECKUX
YCTPOWCTB M CHCTEM, B HAYYHO-HCCJIEIOBATEIHCKOW W MPOU3BOJICTBEHHON AEATEIHHOCTH B
001aCTAX JOKAIMOHHOIO, HABUTAIIMOHHOTO U CBS3HOTO HazHadeHUus. [{MCLUIUIMHA OTHOCUTCA K
IpeIMETHON 00IaCTH OCHOBHOTO HANpPaBJIEHHs NPO(GECCHOHAIBHOMN AEATEIbHOCTH CIIEIUAIIICTa
«PagnorexHudeckue cpeacTBa nepeaadn, npuemMa 1 00paboTKH CUTHAJIOBY

1.2. JlucuuminmHa  BXOOUT B COCTaB  4acTH, (opMupyeMod  ydaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIEr0 00pa3oBaHus (Jajee —
OIl BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibTratamu ocBoeHus: OIT BO.

B pesynbrare u3ydeHHs AMCLUUIUIMHBI OOYyYaroIIUICS NOJDKEH 00JafaTh CIEAYIOUIMMHU
KOMITETEHIIMSIMU WM WX YacTsMU. KoMIeTeHIIMY M WHAMKATOPHI UX JOCTIKEHHS NPUBEICHHI B

Tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpynmna) Kon 1 HanMeHOBaHUE HHAMKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHINH
[1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKUE
[1K-3 Criocoben
XapaKTEPUCTUKH PalMOTEXHUYECKHX CHCTEM
OCYIIIECTBIATH COOP
[IK-3.Y.1 ymeTh ocymiecTBasATs COOp U aHAIN3
Y aHaJIN3 UCXOJHBIX
HCXO/IHBIX JIaHHBIX JUIA pacyeTa u
JTAHHBIX JJIs pacueTa . .
[Ipodeccruonanbubie MIPOEKTUPOBAHMS IeTaJIE, Y3JI0B U YCTPONCTB
Y TIPOEKTUPOBAHUS
KOMIIETEHIINU . PazOTEXHUYECKHX CHCTEM
JeTasei, y3iaoB u
CTDONCIE [1K-3.B.1 BnaaeTh HaBbIKaMU OOOCHOBaHUS U
yerp MH)XEHEPHOr'0 pacyeTa OCHOBHBIX TEXHUYECKUX
paruOTEeXHUYECKHX . .
cncTeM XapaKTEPUCTHK JI€Talel, y3/10B U YyCTPOHUCTB
PaluOTEXHUYECKHX CHCTEM
[1K-4.3.1 3HaTh NPUHLIMIIBI KOHCTPYUPOBAHUS
ITK-4 Criocoben OTIEIBHBIX JIE€TajCH, Y3JI0B U yCTPONCTB
BBITIOJHATH PacyeT U | paAMOTEXHUYECKUX CUCTEM; IOPSAIO0K
IPOEKTHUPOBAHUE MIPEJOCTaBICHUS pa3padaTbIBAEMbIX IPOEKTOB U
JeTajei, y3JioB U TEXHUYECKOH IOKyMEHTAIlUU HA HOPMOKOHTPOJIb
YCTPOUCTB IIK-4.Y.1 yMeTp BBIONHATH pacyeT U
PaMOTEXHUYECKUX | MPOEKTUPOBAHUE JIE€TAJIEH, y3JI0B U YyCTPONUCTB
[TpodeccuonanbHble | CUCTEM B PaZnOTEXHUYECKUX CHCTEM; HCII0JIb30BaTh
KOMIIETEHIINH COOTBETCTBUH C HOpPMAaTHUBHBIE NTPAaBOBBIE AKThI, CIIPABOYHBIE
TEXHUYECKUM MaTepHualibl Uil KOPPEKTHOTO MPOEKTUPOBAHMS
3aJJaHUEM C JeTaneH, y3J0B U yCTPOMCTB paAMOTEXHUYECKUX
UCTIOJIb30BaHUEM cucTeM
CpEICTB [1K-4.B.1 BnageTh HaBbIKaMH MOATOTOBKH
aBTOMaTH3aluU CTPYKTYPHBIX M (DyHKIIMOHAJIBHBIX CXEM
IIPOEKTUPOBAHUS PaaAMOAIIEKTPOHHBIX YCTPOICTB U CUCTEM B

COOTBCTCTBHUH C TpC6OBaHI/IHMI/I TCXHHUYCCKOI'O




3aJlaHusl; COBPEMEHHBIMU CPEICTBAMU
aBTOMATHUYECKOW MOJArOTOBKH MPOEKTHOM U
KOHCTPYKTOPCKOW JOKYMEHTAIUU COTJIACHO
cragpaptam cepur ECKJI u CIIJIC

2. Mecro nucuumuinzbl B cTpykType OI1
JuctunauHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS
IpY U3YyYCHHUH CIEAYIOUINX JTUCIUILIIH:
- «PagnorexHuueckye Heny U CUTHANIBDY — B pa3fenax «JlJIMHHbIe TUHUWY,
«KonebarenbHble KOHTYPBD?, « DUIBTPHI»;
- «DNEeKTPOJMHAMUKA M PACTIPOCTPAHEHHE PATUOBOIIHY
3HaHUA, IONyYEHHBIE MTPU U3YYECHUH MaTepHalia JaHHON TUCIUIUIMHBI, UMEIOT KaK
CaMOCTOSITEIbHOE 3HAUCHHUE, TaK ¥ HCIOIB3YIOTCSA IPU U3YyUEHUH APYTUX AUCHIUTUINH:
- CHucTeMBbl U CETH paInoCBsI3Y,

- YerporicTBa mpreMa U 00pabOTKU CHTHAJIOB,
- OCHOBEI CITYTHHUKOBBIX PAAUOTCXHUYCCKHUX CUCTEM,

3. OO0OBeM U TPYJI0OEMKOCTh JUCIUILTAHBI
JlanHbpie 00 0o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIIOB Y4eOHOMH
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJO0EMKOCTH IO CEMECTPaM) MPEACTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMkocTs 110
Bun yueGHOM paboThI Bcero cemecTpam
Ne6
1 2 3

Oowan mpyooemKocmb OuCYUNIUHbL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
AyoumopHnsie 3anamus, BCETo 4ac. 51 51
B TOM YHCJIE:

nexuu (J1), (gac) 34 34

npaktuyeckue/cemunapckue 3anarus (113),

(dac)

naboparopusie padotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 18 18
Camocmoamenvnasn paboma, Bcero (dac) 39 39
Buo npomescymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3. OK3.
OK3.*%)

[IprMedanue: * KaHIaTCKuii 9K3aMeH
4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpeznenenuie TpyJA0€MKOCTH JTUCHUIUIAHBI IO pa3jiejaM U BUJaM 3aHSITHIA.
Pazgenpl, TeMBbI TUCHUTIIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Pasznensl, TeMbI JUCITUTIINHBI Jlexuuu 113 (C3) JIP KII CPC
(gac) (gac) (qac) (qac) (qac)
Cemectp 6

Paznen 1. IlpuHuumns 3 3 5




¢dbyskumronupoBanus ycrpoiicts CBY n
aHTECHH

Tewma 1.1. Ha3zHaueHue u posb aHTEHHO-
(buaepHBIX YCTPOUCTB B
PaIUOTEXHUUYECKUX CUCTEMAX;

Tema 1.2 .Knaccudukarus TuHAN
nepezaay;

Tema 1.3. OCHOBHBIE 2IIEKTPUUECKHE
XapaKTEPUCTUKU JTUHUM TIEpeIadn;
Tema 1.4. PesxuMBbI BOJIH B JIMHHUSX
nepeaayu;

Tema 1.5. OOmre MeTOABI COrTIaCOBAHUS
C Harpy3Kou

Paznen 2. CHMMETpUYHBIN BUOPATOD B
CBOOOTHOM MPOCTPAHCTBE

Tema 2.1. Pacnipenenenue Toka u

3apsizia Ha TOHKOM BHOparope

Tema 2.2. [1one uznyyenust
CUMMETPUYHOT0 BUOpaTopa B 1aibHEn
30HE

Tema 2.3 . XapaKTepuCTUKHU U3ITyUEHUS
CUMMETPUYHOTO BHOpaTopa

Tema 2.4. CummeTpupymomue ycTpoicTaa

Pasnen 3. HanpaBneHHbIE€ CBOMCTBA
CUCTEMBI U3JIydaTerneil

Tewma 3.1. Tlosie U3My4eHHUS] CUCTEMBI
u3iryqaresei. Teopema epeMHOKECHUS.
Tema 3.2. Ilpuniun kayaHus jJy4a B
HENOABIKHOM JTUHEMHOU cUCTEME
Tema 3.3. HanmpaBneHHbIE€ CBOIICTBA
AQHTEHHOM PEIIETKU C OCEBBIM
U3ITy4YeHUeM (aHTEHHA «BOJTHOBOI
KaHaj»)

Tema 3.4. KoMIUIeKCHEIE BXOIHBIE
COIPOTHUBIICHUS] CHCTEMBI BHOPATOPOB

Pasnen 4. [lleneBbie n3mydaTenn

Tema 4.1. ITpuHUHN IBOMCTBEHHOCTH U
€ro MPUMEHUMOCTb B TEOPHH LIETIEBBIX
AQHTECHH.

Tema 4.2. Illenn B BOJITHOBOJE

Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX
aHTCHH

Tema 5.1. I1one u3nydeHus MmIOCKOM
anepTypbl NPOU3BOIBHOMN (POPMBI.

Tema 5.2. BaustHue aMIIuTy JHOTO U
(a3oBoro pacupezeneHus Ha Juarpammy
HaIIPaBJICHHOCTH.

Pa3znen 6. BonmHOBOAHBIE U3ITydYaTENN

Y PYIIOPHBIE AHTEHHBI

1,5




Tema 6.1. 3nydenune U3 OTKpHITOrO
KOHI[a MPSIMOYTOJILHOTO U KPYTJIOTO
BOJIHOBOJA.

Tema 6.2. OCHOBHEBIE THITBI
AJICKTPOMATrHUTHBIX PyTIOPOB

Pa3;[en 7. .HI/IHSOBBIG AHTCHHBI
Tema 7.1. Yckopsitoine MeTaIn4ecKue

1,5

JIMH3BI

Tema 7.2. JIM3JIEKTPUYECKUE JTMH30BBIC

AHTCHHBI

Pasnen 8. 3epkajibHbIE aHTEHHBI 4 3 3
Tema 8.1. Omnpenenenue

packpelBe W TIONA
napaboIOUIHOTO 3epKaa.

Tema 8.2. Koabdunument ycuneHus
(KY) u onTtumanbpHbIi yrona packpbiBa

napaboJsonja.

Tema 8.3. /IByX 3epKajibHbl€ aHTCHHBI

nojass B
HU3JTy4YCHHUA

Paznen 9. DnemMeHThI (puaepHOTO TPaKTa 4 3 4
Tema 9.1.T-00pa3Hble AeTUTENN

MOIITHOCTHU (TPOWHUKH).

Tema 9.2. BoHOBOAHBIE MOCTBHI.
Tema 9.3. AHTEHHBIN NEPEKITIOYATEIb

Ha mMCJICBBIX MOCTax

Htoro B CEeMCCTpC:

34 17 39

Uroro:

34 0 17 0 39

[IpakTnueckas

IMOoATOTOBKA  3aKJIIOYacTCd B HCIIOCPCACTBCHHOM  BBIIIOJTHCHHUHN

Oo0yyaromuMHUCs ~ ONpPENEeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B TabiwuIle 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasnena

HasBanue u copeprkanue pa3ieiaoB U TEM JICKIIMOHHBIX 3aHATHH

Pazpgen 1.

[Tpunatunel pyHKIMOHUpOBaHUs ycTpoiicTB CBY u aHTeHH

Tema 1.1.Ha3nauenue u poyib aHTEHHO-(QUACPHBIX YCTPOWCTB B
PaAMOTEXHUYECKUX CHUCTEMAX;

Tema 1.2.Knaccuduxanus muHui nepenauu;

Tema 1.3.0CHOBHBIE DJIEKTPUYECKUE XAPAKTEPUCTUKH  JIMHUU
neperauy;

Tema 1.4.PexxuMbl BOJIH B JIMHUAX NEpEayu;

Tema 1.5.0061mue METO/IbI COTIIACOBAHMUS C HATPY3KOM

Paznen 2.

CuMMeTpHUYHBIN BUOpPATOP B CBOOOTHOM ITPOCTPAHCTBE
Tema 2.1. Pacnipeenenue Toka u 3apsia Ha TOHKOM BUOpaTope
Tema 2.2. Tlose u3mydeHUss CUMMETPUYHOTO BHOpaTopa B JajbHEH
30HE
Tewma 2.3. XapakTepuUCTUKU U3JIyUEHUSI CHMMETPUIHOTO BUOpaTOpa
Tema 2.4. CuMMeTpHpYIOIIHME YCTPOMCTBA

Pazpnen 3.

HanpaBneHHble CBOMCTBA CUCTEMBI U3JIydYaTeNen




Tema 3.1. Ilone n3myueHus: CUCTEMBI U3TydaTene.

Teopema nepeMHO)KeHUS.

Tema 3.2. IlpuHuMn kadaHus Jyya B HENOABM)KHON JIMHEWHOMN
CUCTEME

Tema 3.3. HampaBiieHHble CBONCTBAa aHTEHHOM PEIIETKH C OCEBHIM
U3JTy4eHUuEeM (aHTEHHA «BOJIHOBOM KaHA)

Tema 2.4. KommjaekcHble BXOJHBIE CONPOTHBICHUS CHUCTEMBI
BUOPaTOpPOB

Pa3nen 4.

[lleneBbie n3myyaTenu
Tema 4.1. [IpuHIMT TBONCTBEHHOCTH U €r0 MPUMEHUMOCTH B TEOPUU
IIEJICBEIX AHTCHH.
Tema 4.2. lllenu B BoJTHOBOAC

Pazpnen 5.

OCHOBBI TEOPHUH ANIEPTYPHBIX AHTECHH
Tema 5.1. Ilone wu3myudeHus IUIOCKOM amepTypbl MPOU3BOJILHOMN
(hOpMBL.
Tema 5.2. Baustaue aMrmuutynHoro u (asoBOro pacmpeieneHus Ha
JyarpaMmy HalpaBJICHHOCTH.

Pazgen 6.

BonHOBOAHBIE U3ITyYaTeNId U PyIIOPHBIE aHTCHHBI
Tema 6.1 HznyueHue U3 OTKPBHITOrO KOHIA MPSIMOYTOJIBHOTO U
KpYTJIOTO BOJTHOBO/IA.
Tema 6.2. OCHOBHBIE THIIBI AJIEKTPOMArHUTHBIX PYTIOPOB

Paznen 7.

JIMH30BBIC aHTEHHEI
Tema 7.1. Yckopsrmonme METALTMYECKUAE JTUH3BI
Tema 7.2. JINANEKTPUYECKUE JINH30BbIE AHTEHHBI

Pazgen 8.

3epKkanbHble aHTCHHBI
Tema 8.1. OmpeneneHue Nojias B packpblBe W IMOJS H3ITyYEHUs
napaboJIONTHOTO 3epKaa.
Tema 8.2. Koadpourmument ycunenus (KY) u onTUManbHBIA yroi
packpbIBa nmapadosounja.
Tema 8.3. JIByX 3epKajibHble aHTECHHBI

Pazzgen 9.

DnemMeHTHl GUAEPHOTO TPAKTa
Tema 9.1.T-00pa3Hble AETUTENN MOIHOCTH (TPONHUKH).
Tema 9.2. BomHOBOIHBIE MOCTEI.
Tema 9.3. AHTEHHBIN NTEpEKIIIOUaTENh Ha MIEJIEBBIX MOCTAX

4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKUX 3aHATHH M UX TPYJOEMKOCTh IPUBEICHBI B TaOIHILIE 5.

Tabauna 5 — [IpakTuueckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4eCcKuX | TpyloeMKOCTb, |MPaKTHUUECKOM |pasnena
/1 3aHATHI 3aHATUI (dac) MOJATOTOBKH, | TUCIIHII

(gac) JIUHBI

Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IPUBEAECHBI B TAOIHIIE 6.




Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh

3 anx No
Ne TpynoeMK | ypaxryueck -
HaunmeHoBaHue 1a00paTOPHBIX paboT OCTb, oii paszcia
WCLIUILIN
/T (wac)  |momrorosku|™ !
HBI
, (4ac)
Cemectp 6
1 | MccnemoBanue aHTEHHBI THIIA «BOJTHOBOM KaHaI» 2 2 3
2 | CormacoBaHue BOJIHOBOJA C HATPYy3KOM 3 3 1
3 | UccnenoBanue pynopHbIX aHTEHH C 3 3 6,7
KOPPEKTUPYIOIIUMU JIMH3aMH.
4 | UccnenoBanue 3epKaabHbIX aHTEHH 3 3 8
HccnenoBanue BOJIHOBOAHO-IICIIEBBIX aHTECHH 3 3 4
6 | MccnenoBanue 4eThlpeX-TUICUHBIX BOJTHOBOIHBIX 3 3
AJIEMEHTOB AHTEHHBIX NEPEKITIOYATENCH.
Bcero: | 17 17

4.5. KypcoBoe npoekTupoBaHHe/ BEITIOTHEHUE KYPCOBOH pabOThHI
Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroUXcs

Bunapl camocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0muIe 7.

Tabnuna 7 — Bunbel caMmocToaTeIbHON paboThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHue TeopeTHueCcKOro Marepuaia
24 24
nucuuruael (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyuemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamrnee 3aganue ([13)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
[ToaroroBka K MpoMeKyTOYHOM 5 5
atrecrauuu (ITA)
Bcero: 39 39

5. Ilepeuenpb yueOHO-METOIUNYECKOTO 00CCTICUCHHMSI
JUIS CAMOCTOSITENIbHONW PabOThI 00yUaIOMIMXCS 110 TUCIUIUTMHE (MO/YIIIO)
Y4eOHO-MEeTOIMYECKIE MaTepHajbl ISl CaMOCTOSTEIbHON paboThl 0OyJaromMXcsl yKa3aHbl B

o 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M31aHUI

[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabuIe 8.




Tabnuua 8— [lepeueHb NeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

Mudp bubmmorpaduueckas cceiika / URL agpec KonnuectBo
9K3EMIUIPOB B
O6ubnanoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
621.396.67 Kpsiuko, A. @. AHTEHHBI U YCTPONCTBA CBEPXBBICOKHX 20
K 85 gacToT: yueb. mocodue / A. @. Kpsuxo, JI. A. DenopoBa—
CII6.: I'YAIL, 2017. — 238 c.
621.396.67 ®enopona, JI. A. @33 Pacuer u npoeKTUpOBaHNE 5
o 33 ABUAIIMOHHBIX aHTCHH CBEPXBBICOKHX YaCTOT: y4eO.
nocobue / JI. A. @enoposa, H. A. I'mankwuii, b. A. Arokos.

—C-I16.: T'YAIL, 2019. — 145 c. DJIEKTpOHHAsA
https://lms.guap.ru/new/pluginfile.php/122487/mod_resour BepCHs
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
BBK 32 848 Bocxkpecencknii JI.U., 'octioxun B.JI., Makcumos B.M., 30
A T2 ITonomapes JI.U. Ycrpoiicta CBY u anteHHbI M:
VJIK Pammorexnmuka, 2006 r.- ¢.376
621.396.67
VJIK CunsxoB B.A., Hepetikua MLE., ArokoB b.A. Cuctemsl u 50
629.735.06 CPEJICTBA PAIMOCBS3U I'PAXKIaHCKOM aBUAllMM B METPOBOM
(075) Jrarna3oHne BojiH. YueOHoe nocobue. ['YAIL., C.-
BBK 39.67 I16.,2008r. -180 c.
.C36
YK Kpaciok B.H., ITnaronos O.FO. AutenHoe obopynoBanue | 50
629.735.06 CaMOJIETOB M €ro dKCIUTyaTalus. Y4eOHoe mocodue.
(075) ['VAIL, C.-116.,2002r. — 4 m.71.
bbK 39.67
.C36
bbK 32 848 Kpactok B.H. [IpoexktupoBanue @AP npsiMoyronbHOi 200
A 72 dopmbl. Yuednoe nocobue. 'YAIL, C.-116.,1999r. -4 m.i.
YK
621.396.67
YK Kanamnukos B.C., Herypeit A.B. Pacuet napametpos 150
629.386.6 naccuBHBIX y3510B CBY meTtonamu Teopuu neneil. YuedHnoe
bbK 32.85 nocooue. 'YAIL, C.-I16., 1999r.-99c.
.C12
YK Kanamnukos B.C., [IpycoB A.B. Texunueckas 100
629.386.6 aNeKTpoarHaMuKa. Hanpasistonue cucteMsl 1
bbK 32.85 HarfpassieMble BOJIHBL. YueOHoe nocooue. 'VAIL, C.-
.C12 I16.,2002r. -44 c.
YK Kpacrok B.H. CoBpemeHHbIE IPUHIUIIBI TOCTPOCHHUS 40
629.735.06 AHTEHHBIX CHCTEM a’ponopToB. Meroa. pazpaboTka.
(075) I'VAIL, C.-116., 1999r. 1 n.n.
BBK 39.67
.C36
YK Kpacrok B.H. DnekTpomarautHas COBMECTUMOCTh 100




621.396.67 aHTCHHBIX yCTPOKCTB. YueOHnoe mocobue. ['YAIL., C.-116.,
2002r.
YK AHTEHHBI U YCTPOUCTBA CBEPXBBICOKUX 4acTOT. @egopora | 100
621.396.67 JILA., Manunos FO.H. [IporpamMmsl, KOHTPOJIbHBIE BOIIPOCHI
1 METOJMYECKHE YKa3aHUS K BBITOJIHEHUIO KOHTPOJIbHBIX
pabot .I'VAIL, C.-I16., 2005r. 22c¢.
YK benouepkosckuii I'.b., Kpactok B.H. 3anmauu u pacuerst 20
621.396.67(07 | mo xkypcy «YcrpoiictBa CBY u aHTeHHBI»
5) C.116.,2002r.177c
BBK 32.845
b 43
6d2 12 Hpabxun A.JL, 3yzenko B.JI., Kucnos A.I'. AHTeHHO- 33
72 ¢bunepusie ycrporictBa. M.: Co.paano, 1974r. -586¢.
YK
621.396.67
602.02. Mapxkos I'.T., Cazonos /J[.M. Antennsl. M.: Dueprusi, 5
396.67 M-26 1975r.-528¢c
(537(JINAIT) | KO.H.Janunos, B.H.Kpaciok, b.T.Hukutus, 150
T-38) JLLA.®enopoBa TexHuueckas 3JIeKTpOAMHAMUKA U
anTteHHbl. U.1.OnexTpoanHamuka. YuebHoe nocoodue.
JINAITL, JI., 1991r.-165c.
621.37(CIIMA | }O.H.lanunos, B.H.Kpaciok, b.T.Hukurus, 150
IT) T-38 JLLA.®enopoBa TexHuueckas 3JIeKTpOAMHAMUKA U
anredusl. U.2. Aurenusl. Yueonoe mocodue. JIMAIIL, JI.,
1992r.-196¢
621.396.67 Huxutia B.T. Teopus n TexHuka (Gpa3upoBaHHBIX 3
(JIMAIT) H-62 | antenHbIx pemieTok. Y4yeOHnoe nocodue. JIMAIL JI., 1988r.
-64c.
YK BopoObeB E.A. OcHOBBI KOHCTPYUPOBaHUS CYIOBBIX 20
629.385.46 ycrpoiicte CBY. Jlenunrpan,Cynoctpoenne, 1985,
bbK 39.46 240 c.
7. IlepeueHs 3NEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB
MH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
[Tepeuenn AMEKTPOHHBIX 00pa3oBaTENbHBIX pecypcoB nH(OPMaLIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTh «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JAWCIIMILTAHBI

npuBeieH B Tabmuiie 9.
Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATEIBHBIX PECYpPCOB HH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «/HTepHeT)

URL anpec HanmenoBanue

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

I'puropses U.H. IIpakTuueckne KOHCTPYKIIUH aHTSHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll id=818

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

http://e. Porxammens K., Kpurike A. AHTEHHBI.




lanbook.com/books/element.php?pl
1 cid=25&pll id=81

Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=2689

KpaBuenko B.®.,Cupenko [O.K.,Cupenko
[Ipenomnenue AJIEKTPOMATrHUTHBIX BOJIH
OTKPBITHIMU PE30HAHCHBIMU

MopenupoBaHue U aHAIU3 MIEPEXOTHBIX U
YCTaHOBUBILIUXCS MTPOLIECCOB.
®usmataut;2011.-320c. ISBN

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

®anpkoBckuit O.U. Texuuueckas 3JIeKTpOAMHAMHKA
2009.-432¢.ISBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.php?option=co
m_irbis&ltemid=300&12
1DBN=BOOKS&121DBNAM=B

AHTEeHHO-(pUIepHBIE YCTPOICTBA U pacIpOCTpaHEHHUE
PaIuoBOIH.

Vuebnuk /I'.A.Epoxun,H./I.Ko3bipes,Yepupix  /
Pen.I".A.Epoxun, 2007.-491c.

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

8. IlepeuyeHb MHPOPMAITOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp mpOrpaMMHOTO OOECIHEUYEHHUs, HCIOJIB3yEMOro IIPH OCYIIECTBICHUH
00pa3oBaTENLHOTO MpoIiecca MO JUCIUILIIHHE.
[lepeuenp UCHOIB3yEMOr0 MPOrpaMMHOT0 00ecrieueHus IpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0ecieyeHHs

Ne i/t HaumeHnoBanmue

He npenycmotpeno

8.2. [lepeueHn MH(POPMAIIMOHHO-CITPABOYHBIX
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca Mo JUCIIHILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabaume 11.

CHUCTCM,UCIIOJIb3YCMbIX npu

Tabnuua 11— Ilepedyenp HHPOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumeHnoBanmue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB MarepHalbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOMN
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MPeCTaBlIeH B Taouuiel 2.

AJiL OCYIICCTBJICHUSA

Tabnuna 12 — CoctaB MaTepralbHO-TEXHHUECKOH 0a3bl

No HaunmenoBaHne cocTaBHOUN 4YacTH
MaTepUaIbHO-TEXHUYECKOU 0a3bl

Howmep aynuropun
(pu HEOOXOAMMOCTH)

MynbTuMeanitHas TEKINOHHAS ay AUTOPUS

2 | Cnenmnanm3upoBaHHas jaboparopus «Ycrpoiictea CBY u 14-02 I'actemno.

AHTCHHBID»




10. OuenouHble CpeaCTBA AJIS IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CoctaB OLICHOYHBIX CPEACTBAJS TPOBEACHHUS MPOMEXKYTOUHOW aTTecTaluu
00yyJaronuxcs no JUCUUIIINHE TpUBECH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOYHOM aTTecTallu

Bua npomexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amaumy;
Tectsl.

10.2. B kauecTBe KpHUTEPUEB OLEHKU YpPOBHS CHOPMHUPOBAHHOCTU (OCBOECHMS)
KOMIIETEHIIMH 00y4YarolMucsa NMpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana — MOAYJIbHO-PEMTHHIOBOW  CHCTEMBbl  YHHUBEpCUTETa,  IpaBWiia
WCIIOJIB30BAaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oneHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINI

OreHKa KOMITETEHLINHI

XapaxrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
5-OayUIbHAas IIKaIa P P (op

— oOyuaromuiics TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JIMTEPaTypBHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C IPAKTUICCKOM
JeSITeTIbHOCTBIO HAIIPABJICHHUS;

— yMeno 00OCHOBBIBAET U apTYMEHTUPYET BBIABHTAaEMbIC UM HJICH;

— eJaeT BBIBOIBI M 00OOIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMO CIENUATM3UPOBAHHBIX MOHITHH.

«(OTIIMYHO»
(GaYTCHO»

— oOyuJaromuiicss TBEPIO YCBOWII MPOTPAaMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKAET CyIIECTBEHHBIX HETOUYHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOW JESATEIBbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayUYHBIE MOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.

«XOPOIIIO
«3AYTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOMU
JIUTEPaTYPHI;

— JIOITyCKAaeT HECYIIECTBEHHBIE OMMOKU U HETOYHOCTH;

— UCIBITBIBACT 3aTPYJHEHUsS B IPAKTUYECKOM IIPUMEHEHHUHM 3HAHUHI
HaIpPaBJICHUS;

— c11ab0 apryMEeHTUPYET HayUHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 000OIICHUI;

— YaCTUYHO BJAJI€E€T CUCTEMOM CIELMAIN3UPOBAHHBIX TOHATHH.

«yJIOBJIETBOPUTEIILHO
«3aYTEHO»

— O0y4Yarmuiicss HEe YCBOWJ 3HAYUTEIBHOHW 4YacTH MPOrPAMMHOTO
MaTepuaa,

— JIONTyCKaeT  CYNICCTBCHHBIC  OIMMOKA W  HETOYHOCTH  IIPHU
paccMOTpeHHH MPoOJIeM B KOHKPETHOM HANPaBIICHUY;

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHMIA;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,

— He (OPMYJUPYET BHIBOJOB M 000OIIICHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTEHO»

10.3. TumoBsie KOHTPOJIBHBIC 3alaHUA UJIK UHBIC MaTCpHAJIbI.




Bomnpocsr (3amaun) miist sKk3aMeHa mpeIcTaBIeHbl B Taomie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No Kon
[Tepeuenb BonpocoB (3a7au) I SK3aMeHa
/1 WHIUKATOpa
l. XapaKTepUCTUKU aHTEHH: aMIUTUTYTHas (PyHKIUS HAlIPaBICHHOCTH , [1K-3.3.1
MOJIAPU3ALMOHHAS XapaKTEPUCTHKA U MOJISIPU3aLMOHHAs IHarpaMMma, IIK-3.V.1
KH/, KII, KY, KUII, neiicTByromas JJiMHA, MOIIHOCTh U3JTyYEHUS, IIK-3.B.1
CONPOTHUBJICHUE U3JIYYECHHUS], BXOJHOE CONPOTHUBIICHHE. [1K-4.3.1
2. Pacnpenenenue Toka 1 3apsa0B B MPOBOAAX cMMMeTpuuHoro BuOpatopa. | ITIK-4.V.1
3. ITosie M3ayYeHnsi CHMMETPUYHOIO BUOpaTopa. I1IK-4.B.1
4. AmruntyqHast QyHKIHS HalpaBJICHHOCTH BUOpaTOpa B AMAna3oHe
4acToT.
5. MouHocTh u3aydeHusi, conporuienue nznydenus, KHJ u KIT{
CUMMETPUYIHOTO BUOPATOPA.
6. BxogHoe conpoTuBiieHHE BUOpaTOpa M IIMPOKOINOJIOCHBIE BUOPATOPSI .
7. CuMMeTpHpyIoLIMe yCTpOCTBa sl MUTAHUS IPOBOJIOYHBIX aHTEHH
KOAKCHAJIbHBIMH JTMHHUAMMU IIEPEIAYH.
8. [Tosie nznmyyeHus IMHEHHOM CUCTEMBI SKBUIUCTAHTHBIX WIAECHTHUYHBIX
n3nydarened. Teopema nepeMHOKEHUS.
9. [IpuHInI Ka4aHus Jiyda B HENIOABM>KHOW JIMHENHOM CHUCTEME
W3J1y4YaTeIICh.
10. HanpasieHHbIe CBOWMCTBA JIMHEHHOM CHH(bA3HOW CUCTEMBI M3JIydaTeseH.
11. HamnpagiieHHbIE CBOMCTBA JIMHENHOM CUCTEMBI C OCEBBIM U3J1y4YECHHUEM.
12. JnarpaMmMbl HanpaBIEHHOCTH aHTEHHBI «BOJIHOBOM KaHa» B E n H-
IIJIOCKOCTSIX
13. DyYHKIMS HANPABICHHOCTH IMIIOCKOCTHOM AaHTEHHOM PENIETKH.
14. B3anmMHuoe BiusiHEE BUOpaTOpoOB, paboTarommx B cucreme. BxoaHoe
COIIPOTHBIICHUE, COOCTBEHHOE, B3aUMHOE
15. CHUMMeTpHUYHBIN rOpU30HTANIbHBIN BUOpPATOp HaJl HOBEPXHOCTHIO 3€MJIH.
16. CuMmMeTpuuHBIHA BepTUKAIbHBIN BUOPATOp HAJl MOBEPXHOCTHIO 3eMIIN.
17. HecuMmMeTpruyHbIil BEpTHKAIBHBINA BUOPATOP HAJl TOBEPXHOCTHIO 3EMITH.
I'- u T- oOpa3Hble anTeHHBI. [I[pOTHBOBECHI U 3a3eMIICHUS, UX
KOHCTPYKLIMS U HA3HAYECHUE
18. [IpyHUMI TBOMICTBEHHOCTH U €r0 MPUMEHEHUE 1)1 ONPECIICHUS
XApPaKTEPUCTHUK U3JTyUEHHsI eI B IJIOCKOM 0€3rpaHMYHOM 3KpaHe.
19. W3nyyaromue menu B BOJHOBOJAE. Buibl BOJTHOBOJHO-IEIEBbIX AHTEHH.
20. Mertobl pacyeTa moJisl U3JIy4eHUs alepTyPHbIX aHTCHH. BHyTpeHHsIs u
BHEIWIHAA 3a7a4u. [[puHInI S5KBUBaNIEeHTHBIX TOKOB. [lose usnyuyenus
TUIOIIAKU POU3BOJIBHOM (POPMBI.
21. [Tone nznyuyenus cuH@pa3zHOM NPAMOYTOIbHON IUIOMIAIKHU C TOCTOSHHBIM
Y KOCUHYCOMIaJIbHBIM 3aKOHAMHU PACTIPEACICHUS aMIUIUTY bl ITOJISL.
22. BrnusiHre pa3nmudHbBIX 3aKOHOB pacnpeaeneHus (azbl Mo PacKphIBY
AHTCHHBI HA MarpaMMy HaIllpaBJICHHOCTH.
23. E - mnockocTHOM cekTopuanbHbIi pymnop. ['eomeTpruyeckue napameTpsl.
OnTumainbHsblil pynop. [lose B packpblBe U 0JI€ U3JIyYEHUs
24. H - miiockocTHOM ceKTopuanbHbIA pynop. I'eomerprudeckue napameTpsl.
OnTumainbHsblil pynop. [lose B packpblBe U 0JI€ U3JIyYEHUs
25. JvanekTpudeckast JIMH30Basi aHTeHHA. ['eoMeTpuuecKre mapameTphl.

[Tpunun padotel. Ypasuenue npoguis. Ilose B packpsiBe u mose
W3ITyYCHHSL.




26.

MerannonnacTiHuyaTas JIMH30Bas aHTeHHa. ['eomeTpuyeckue
napameTtpsl. [Ipunimn pabotel. YpaBHeHue npoduis. [lone B packpbiBe u
10JIE U3JIyUEeHHSL.

27.

30HHpPOBAHUE JIMH30BBIX AHTCHH. Y paBHEHUS MPOQHIIeH 30HUPOBAHHBIX
JMH30BBIX aHTEHH. [IpenMyInecTsa U HEIOCTATKY 30HUPOBAHMS.

28.

[TapaGonnueckue 3epKaibHbIe aHTCHHBI. Y paBHEHHE TPOGUIIS
rapaboJion1a B MOJSIPHOM U IEKapTOBOM cucTeMax koopauHat. [lose B
packpsie. KY, KH/I, KUII, KITJI. OnTUMaJIbHBIN yroja pacKpbiBa.

29.

Mertoap! yCTpaHEeHHsI peaKIiu 3epKajia Ha 00ydaTesb. 3epKajio C
MIOBOPOTOM IUIOCKOCTH MOJISIPU3AIUH.

30.

CrniocoOr1 hopMHpoBaHUS IUAarpaMMbl HAIIPaBICHHOCTH BHUIa
«KOCEKAHC.

31.

Ccdepuueckast aHTEHHA C IIUPOKUM YIJIOM KadyaHus Jiyda. [IpuHuun
pabotsl. ['eomMeTprUecKue napameTpsbl.

32.

JIByx 3epkanbHas anTeHHa Kaccerpena. [Ipuniun paboTsl.
['eomeTprueckue napaMmeTpsl.

33.

JIByx 3epkanbHas aHTeHHa [ peropu. Ilpuniun padotel. ['eomerpuueckue
napaMeTpsl.

34.

JIByX 3epKajbHas aHTEHHA C TUIOCKUM 3€pKajoM 3a 00JydaTeseM.
[IpunHumn paboThl aHTEHHBI U 3€pKaJia ¢ TOBOPOTOM IIJIOCKOCTH
MOJISIPU3ALIUT

35.

XapakTepUCTUKU U PEKUMBI BOJIH B TUHUAX nepenayn. Hampsokenue
CyMMapHoi1 BosiHbL. BxoaHoe conporusnenue. Koaguiments: 6erymieit
Y CTOSTYCH BOJIHBI. Y CIIOBHE CYIICCTBOBAHUS B JUHUU OCTYIICH BOJIHEI.

36.

JIunus KOpOTKO3aMKHYTas Ha KOHIIE. Pacnipenenenue cyMMapHOU BOJIHBI
TOKa W HanpsbkeHus. BxogHnoe conporusienue. [Ipumepsl
HCII0JIb30BAaHUSl B TEXHUKE aHTEHH

37.

Pa3zoMkHyTas Ha KOHIIE TMHUS. Pacrnipenenenue cymMmMapHO# BOJHBI TOKa
U HampsbkeHus. BxonHoe conporusienue. [Ipumeps! UConb30BaHus B
AHTEHHOU TEXHHUKE.

38.

T-o6pa3uble coequnenus auHuil nepeaayu. E u H- miaockocTHbie
BOJIHOBOJIHbIE TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBUSI BHYTPEHHETO
COrJIacoBaHUs. PEaKTUBHBIE 3JIEMEHTHI, UCIIOJIb3yEMBIE JUISl COTIIACOBAHUS
BOJIHOBOJHBIX TPOMHUKOB. [IpuMEHEHNE TPONHHUKOB.

39.

JIBOITHOM BOJIHOBOJHBIN TpOoHHUK. KOHCTpYyKIMS, NpUHIMI paOOThI U
CBOMCTBA.

40.

AHTeHHBIH nepexttouaTens uMiysibcHoi PJIC Ha qBOMHBIX TPOMHUKAX

41.

Hymuiekcep Ha aBoiHbIX T-Moctax npu padore PJIC Ha ofHy aHTEHHY B
HEIPEPBIBHOM PEIKUME.

42.

Kounb1ieBoii BOJIHOBOAHBII MOCT. Y clioBHE BO30YKICHHS ILIeYa, €CIIU
KoJIb110 cBepHYTO B E-mutockoctu (H-mmockoctr). da3pl BOH HA
BBIX0JIaX U3 IUIeY MOCTa ( BEKTOPHBIE AMArpaMMbl IIPU MUTAHUH U3
pa3HBIX TUIeY).

43.

AHTEHHBII NIepeKIItouaTenb npuemM-rnepeaada uMiysnbcHoil PJIC Ha
KOJIBIIEBBIX MOCTaX.

44.

[IeneBoii BonmHOBOAHBIN MocT. KoHcTpykius. ['eomerpuueckue
napameTpsl. [Ipunnun pabotel. BekTopHble iuarpaMMbl CUTHAJIOB Ha
BBIX0JIaX MOCTA.

45.

AHTEHHBII NIEpeKIIIoYaTeNb NpueM-nepenada umiyiascHoi PJIC Ha
LIEJIEBBIX MOCTaX

46.

Jlynekcep Ha 1eneBbIX MocTax npu pabote PJIC Ha oiHy aHTEHHY B




HENPEPBIBHOM PEXUME.

47. HamnpaBieHHBIN BOJIHOBOJHBIN OTBETBUTEIIb C JBYyMsI OTBEPCTUIMHU
CBSI3M Ha Y3KOU cTeHKe. KOHCTpYyKIMS , TEOMETPUYECKHE 1
AJIEKTPUUYECKUE MAapaMeTpbl, MPUHIUN padoThl. [IpuMeps! npuMeHeHus

HO.

48 HO c tpems orBepcTusiMu CBsI3U Ha y3KO0il creHke. KoHCTpykuus,
TreOMETPUYECKUE U WIEKTPUUECKUE NTapaMeTpbl, IPUHIUI PaOOTHI.
[ITMpOKOIIOJIOCHBIE CBOMCTBA.

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencTaBieHsl B Tadmmie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Kon

Ne i/t ITepeuens Bopocos (3amau) mis 3adyera / qudd. 3adera
P P (sana) A Anda WHJIMKATOpa

Y4eOHbIM MJIAHOM HE IPEYCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOIO INPOEKTUPOBAHUS/BBINOJHEHUS KypcOBOH pabOThI
npezcTaBieHsl B Tadaure 17.
Tabnumua 17 — IlepeueHs TeM sl KYPCOBOTO MPOSKTUPOBAHHMS/BBITIOJTHEHHUS! KypCOBOM paboThI

Ne /i1 [IpumepHbIi IepeyeHb TEM IS KypCOBOT'O IPOSKTHPOBAHUS/BBITIOIHEHUS
) KypCOBOM pabOoThI

Y4eOHBIM IJIAaHOM HE MPEYyCMOTPEHO

BOHpOCBI JJIs HpOBeI[eHI/ISI HpOMC)KYTOqHOﬁ arrecragyumm B BHIC TeCTI/IpOBaHI/I}I
npeACTaBICHBI B TabmuIe 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BOMPOCOB JJISI TECTOB

o Kon
Ne n/nt [IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHANKATOpa

No [IpumepHBIil EpedeHb BOMPOCOB 17151 TECTOB Kon
/11 WHJUKAaTOpa
1. Kakue pyHknum BbINOJIHSET NepeAaoniasi AHTEHHA, €CJIU OHA I1IK-3.3.1

NMOAKJIIOYEHA K paJnonepeIaTyuKy yepe3 puaepHblil TpakT? [IK-3.¥.1

1.IIpeo6pasyer csizanabie DMB B punepe, Hecymue naopMaIuio ot I1K-3.B.1

ITPJ1 , B cBOOGOAHO-pacpocTpanstonmecs IMB ¢ coxpaneHnem I1K-4.3.1

nHpopmaruu 1 GOPMHUPYIOT BIOJHE ONpe/eICHHBIC TPEOyeMbIe [IK-4.VY.1

XapakTepucTHKu usnydenus ([IH, nonspuzanus B 3aJaHHOM Juana3oHe IIK-4.B.1

4acToT)

2.YupaBisieT XapaKTepUCTUKaMU TOJIs1 U3JIy4eHHs] BO BPEMEHU U

MIPOCTPAHCTBE.

3. YBenuuuBaeT MIOTHOCTh IIOTOKA MOILITHOCTH B OKPY KaroIleM

MIPOCTPAHCTBE.
2. CdopmyampyiiTe Ha3HAYEHHE IPUEMHOM AHTEHHbI?

1.06ecnieyeHre HaMpaBIEHHOTO MPHUEeMa, YaCTOTHAs U MOJSIpU3allMOHHAs

CeJIeKLIUS PaJMOCUTHAJIOB, a TAKXKE MPEOOpa3OBaHUS

pacmpocTtpansomuxcs 9MB B cBOOOTHOM NMPOCTPAHCTBE B CBA3aHHBIC

OBM, HarpaBiieHHbIE 110 QUIEPY K IPUEMHUKY C COXpaHEHHEM

uHpopmanuu.

2.Y1paBieHHE CENEKTUBHBIMU CBOMCTBAMH I10 4aCcTOTE, NOJIAPU3ALIH,

HAIPAaBJICHUIO.




3.13meputenbHbie PYHKITUU - OMIPEICIICHUE HAMPABIEHUN, C KOTOPBIX
MIPUXOJAT CUTHAJIBI U [IOMEXH.

Kakoi 4acTOTHBIN THANIA30H OTHOCUTCA K JJIHHHBIM BOJHAM?
1. Yacrorubei quana3on 30-300 kI'.

2.YactoTHrH nuamna3oH 3-30 xI'm.

3. Yacrorusli nuana3od 3-30 MI'1g

Yro HA3LIBAKOT aMILIMTYAHOH QyHKIHMell HANIPABJICHHOCTH
AHTEHHBbI?

1.3aBUCUMOCTD aMIUIUTYAbl HAIPSYKEHHOCTH 3JIEKTPUUECKOIO IMOJIS B
JAbHEW 30HE OT YTIIOBBIX KOOpAUHAT 0, ¢ B cheprudeckoii cucteme
KOOpJMHAT IPH YCJIOBUHU, YTO PACCTOSIHUE OT aHTEHHBI 710 HAOJII01aTeNs
0CTaeTCs MOCTOSTHHBIM.

2.3aBUCUMOCTb aMIUIUTY bl HAPSYKEHHOCTHU 3JIEKTPUUECKOTO IOJIS B
ONMKHEH 30HE aHTEHHBI OT YIJIOBBIX KoopauHaT 0, ¢ B chepudeckoit
CHUCTEMEe KOOPJIMHAT MPHU YCIOBHUH, YTO PACCTOSIHUE OT AHTEHHBI JI0
HaOJI01aTelNsl OCTACTCS MOCTOSHHBIM.

3.3aBUCUMOCTD pacrpeaeseHUs] aMILUTUTYIbl TOKa Ha AaHTEHHE OT €€
JIMHEHHBIX pa3MEpOB.

Yo HA3BIBAKOT NOJAPHU3ALNOHHOH XapPAKTEPUCTHKOM AHTEHHBbI?
1.KpuBas, koTopyro onuceiBaeT koHel Bekropa E (romorpad Bexropa E) B
IUIOCKOCTH MEPIEHAUKYIIIPHON HAMpaBIECHUIO PACIIPOCTPAHEHHUS
AJIEKTPOMArHUTHOM BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE.
2.I'eoMeTprUeCyKO€ MECTO MaKCHUMaJIbHBIX MPOEKIUid BekTopa E Ha
BpAILAIOLLYIOCS OCh IPUEMHOM aHTEHHBI B INIOCKOCTH
NEPIEeHIUKYISPHON HAMIPABICHUIO PACIPOCTPAHEHUSI.

3. 3aBUCHMOCTh aMIUTUTYIbI HAMIPSKEHHOCTH JICKTPUUYECKOTO MO B
JaTbHEN 30HE OT YIJIOBBIX KoopAuHAT 0, ¢ B chepruyeckoi cucrteme
KOOpJMHAT.

Kak onpenejsiloT MIMPUHY THATPAMMbI HANIPABJIEHHOCTH AHTEHHbI?
1.YTI10BO# ceKTOp, MPH KOTOPOM 3HAYCHHE aMIUTUTY Ay HANPsHKEHHOCTH
AIEKTPUIECKOTO T0JI yMeHbIaeTcs 10 3Ha4eHUs (). 707 Euaxc .

2. YTII0BO# CEKTOP, IPH KOTOPOM 3HAUYCHUE aMILIUTY 1y HAMPSKECHHOCTH
ANEKTPUIECKOTO TOJII YMEHbIaeTcs 10 3Ha4eHUS 0.5 Evaxc .

3.YrioBo# ceKTop, Npyu KOTOPOM 3HAUEHHE MOILIHOCTH nojst P
ymenbmaercs 10 3HadeHust ). 707 Puaxe .

Yro Ha3bIBAKOT KO3 PunuenToM Oeryuieil BOJHbI B JIMHUM
nepexaumn?

1.OTHOLIEHNE aMIUIUTY bl HAIIPSLDKEHHOCTH CyMMapHOM BOJIHBI B
MUHUMYME I0JI1 B JIMHUU NEepe/layll K aMIUTUTY/ 1€ HapsyKEHHOCTH
CyMMAapHOU BOJIHBI B MAKCUMYME€ I10JIS1.

2.3aBUCUMOCTb aMIUIUTY bl HAPSXKEHHOCTHU 3JIEKTPUUECKOTO IMOJIS BOJb
JIMHUMW nIepeaavu OT €€ KOOPJAUHATHI.

3.OTHOIIEHNE aMIUTUTYIbl HANPSXKEHHOCTH CYMMAapHOM BOJIHBI B
MAaKCUMYMC II0JIs1 B JIMHUHA NCPCAavuu K aMIUTUTYAC HAIPSKCHHOCTH
CYMMapHO# BOJHBI B MUHHUMYME OJIsi

IIpyn kakuX ycJIOBUSAX B JIHHHMH NepPelavyu CYIIeCTBYeT PeXKUM
Oeryuieil BOJIHbI?

1.ConpoTuBieHne Harpy3ku AODKHO OBITh YUCTO AKTUBHOM BETMYUHON U
PaBHSTHCS BOTHOBOMY COIIPOTHBIICHUIO JIMHUM NIEpEayuu.

2. ColnpoTuBIEHUE HArpy3KH OJKHO PaBHATHCS HYJIIO.

3.JIuHus nepenavn JOKHA ObITh HArpy>kK€Ha Ha COIPOTHUBIIEHHE, PABHOE
BOJIHOBOMY COIIPOTHBJIEHUIO CBOOOJHOTO mpocTpancTsa 120




IIpu KaKuX yCJOBHSX B JUHUH NEPeIad CYHIeCTBYET PeKIM
CTOSYHX BOJIH?

1. ConpoTuBiIeHNE HATPY3KU JOJDKHO PABHATHCS HYJIIIO HITH
OECKOHEYHOCTH.

2.JIunus nepenaun AOKHA OBITH Harpy»keHa Ha conpoTusieHue 120m.
3.ConpoTuBieHNEe HArpy3KU JOJDKHO OBITh YUCTO AKTUBHOM BETMUUHOMN U
PaBHSITHCS BOITHOBOMY COIIPOTHBIICHHUIO JIMHUH NIEPEAayn.

10.

Yemy paBHsieTCsl BXOHOE CONIPOTUBJICHHE ABYXIIPOBOIHON JHHUHU
nepegavyy B CEYECHHMH 7 JIMHOM [/ pa3oMKHYTO# Ha KOHue?
1.ConpoTuBneHNE JTUHUYU YUCTO PEAKTUBHAS BEJIMUMHA U U3MEHSETCS B
COOTBETCTBUM C BLIPAKCHHUEM

Vs(z)
Is(2)

2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO PCAKTUBHAA BCIIMYNHA U UBMCHACTCA B
COOTBETCTBUM C BLIPAKCHHUEM

Vs(z)
Is(2)
3.COHpOTI/IBHCHI/Ie JOJIDKHO OBITH YHCTO aKTUBHOM BEIUYMHOH B JTIOOOM
CCUCHHUHU U PABHATHCA BOJJHOBOMY COITPOTHMBIICHUIO JIMHWUU MICPCAAYH.

Zen (z) = —i-ctg Pz

égx(z) = —i-tgfz

11.

Yro co00ii mpeacTaB/sieT CAMMETPUYHBbINA BuOpaTop?
1.CuMMeTpuYHBIM BUOpATOp MPEACTABISAET COO0I MPOBOJIOYHYIO aHTCHHY
C TUIeYaMH PaBHOW JUTHHBI, PACTIONOKEHHBIMH BJIOJIb OOIIEH OCH, U 'y
KOTOPOTO B JIFOOOM CEYEHHH, OTCTOSIIIMM Ha OJIMHAKOBOE PACCTOSIHUE OT
TOYEK MMUTAHUS TOKHU PaBHBI 110 BEJIMYMHE U CUH(A3HEI.

2. CuMMeTpUYHBINA BHOpATOp MPEACTABISIET COO0H MPOBOIOYHYIO
aHTECHHY C IUJICYaMH PaBHOW JUTMHBI, PACTIOJI0KEHHBIMU MAPAJUICITHEHO
JIpyT IPYTY, ¥ KOTOPasi B OCEBOM HaIIpaBJICHUU U3Ty4YaeT

JTUarpaMmy HaIlpaBJICHHOCTH B BHJIE OKPYKHOCTH (HEHAIIPABICHHOE
U3ITyYCHUE)

3. CummeTpHuuHBIi BUOpATOp MpPECTABISAET CO0O0M MPOBOJIOYHYIO
aHTEHHY C IJIe4YaMH PaBHOM JUIMHBI, PACOJI0KEHHBIMU BJIOJIb 001IeH ocH,
U KOTOpAasi B OCEBOM HAIIPABJIICHUU U3TYUYaeT Tuarpammy
HAIPaBJICHHOCTH B BUJIE BOCBMEPKH.

12.

Kakum BbIpakeHHeM ONMUCHIBAETCS MoJie H3JY4eHHsI CHMMEeTPHYHOTIO
BuOparopa B 1ajibHeil 30He?

60/ ——
1. El — l-—ml‘f‘l(e)el(wt—k)l) .

h

n e—ikrp—iy/p

2. E, =i60f,(0)e” 31, ——n
1 r

P

607 .
3. E, =i—"Lsin(@)e" .
n

13.

Kakum BbIpaxkeHHeM ONUChbIBaeTCs (PYHKIHMSA HANPABJIEHHOCTH
CHMMETPHYHOI0 BUOpaTopa B 1ajibHeil 30He?
cos(kl cos @) — cos kl
1. £(0)= .

sin @




sin[z (kd_ cos 6 — 1//)}

2. f(6) =
nsin E(kdz cosf—y)
3. 1(6) = cos(kl sin 49).

cos @

14.

Kakoii Bua nmeet aMnimTyaHasi QyHKIUS HANPABJIEHHOCTH
MOJYBOJTHOBOT0 cUMMeTpu4HOro suoparopa B E u H - niiockoctsix?
1. AMnnutyaHas GyHKIMS HapaBIEHHOCTH 110JTyBOJIHOBOTO
cuMMeTpuyHoro BuOparopa B E-mtockoctu nmeeT B BOCbMEpPKH, a B H-
IUIOCKOCTH — OKPY’KHOCTH.

2. AMmutyaHast QyHKIMS HallpaBJI€HHOCTH MOJIyBOJIHOBOTO
CUMMETpPUYHOI0 BuOpaTopa B E-1iockocTu MMeeT BUI OKPY>KHOCTH, a B
H- mimockoct — BocbMeEpKH.

3. AMmutyaHas GyHKIMS HapaBI€HHOCTH M10JIyBOJIHOBOTO
CUMMETpHYHOTO BHOpaTopa B E- 1 H-T1ocKOCTSIX MMeeT BUI BOCBMEPKH.

15.

Kakoii n3MeHuTCH 1MarpaMmMa HaNnpaBJIeHHOCTH CHMMETPHYHOI' 0
MOJIyBOJIHOBOI0 BHOpaTopa B E miockocTu, eciiu yBeJIH4YUTH €ro
agauny xo 21 = 1,5 ?

1.I'naBHBII JIENECTOK, OPUEHTUPOBAHHBIN NEPIEHAUKYJISIPHO OCH
BUOpATOpPa, Cy3UTCs, HO MOSIBUTCA B KQXJIOM KBaJIpaHTe TU(PPAKIIMOHHBIHI
JIETIECTOK O] YTJIOM K OCH BHOpaTopa.

2. I'naBHbIH JIeMeCTOK, OPUEHTUPOBAHHBIN BAOJIb OCH BUOpPATOpPA, CY3UTCS
, HO TIOSIBAITCS JU(PPAKIIUOHHBIC JICTIECTKH MEPIIEHANKYIISIPHBIE OCH
BUOparTopa.

3. 'maBHBINA J1€NECTOK, OPUEHTUPOBAHHBIN MEPIEHANKYJIISIPHO OCH
BUOpaTOpa, CY3UTCH .

16.

Kakoii n3MeHuTCs 1MarpaMmMa HanpaBJIeHHOCTH CHMMETPUYHOT 0
MOJIyBOJIHOBOTO BUOpaTopa B E niockocTu, ecjiv yBeJIUYUTH €ro
AJIMHY 10 2I=A?

1.I'naBHBIi1 JIenIeCTOK B BUAE BOCBMEPKH, OPUEHTUPOBAHHOMN
MEePIEHINKYIISIPHO OCH BUOpATOpa, Cy3UTCS.

2. I'maBHBIi1 JIETIECTOK, OPUEHTUPOBAHHBIN NEPIEHAUKYIISIPHO OCH
BHOpATOpa Cy3UTCS, HO TIOSBUTCS B KAKIOM KBaJIpaHTe TU(PAKITUOHHBII
JIETIECTOK MO/ YTJIOM K OCH BHOpaTopa.

3. 'maBHBINA J€NECTOK B BUJIE BOCBMEPKH, OPUEHTUPOBAHHON BJIOJIb OCH
BUOpATOpa, CYy3UTCS.

17.

YeMy paBHO AKTHBHOE BXO/IHOE CONPOTHBJIEHHE MOJYBOJHOBOIO H
BOJIHOBOI'0 BUOPATOPOB MAJIOH TOJTIIMHBI?

OTBeThI:

1. AKTMBHOE BXO/IHO€ CONIPOTHUBIIEHUE MTOJYBOJIHOBOTO U BOJTHOBOTO
BuOpaTopoB paBHO 73,1 OM 1 5000 OM COOTBETCTBEHHO.

2. AKTHBHOE BXO/IHOE CONIPOTUBIIEHUE MTOJYBOJIHOBOTO U BOJTHOBOTO
BUOpaTopoB paBHO 42,5 Om 1 1000 OM COOTBETCTBEHHO.

3. AKTMBHOE BXOJIHOE€ COIIPOTHBIIEHHE IOJIYBOJHOBOI'O M BOJIHOBOT'O
BHuOpaTopoB paBHO 73,1 Om u 377 OM COOTBETCTBEHHO.

18.

.C KaKoii 1e/1b10 YBeJIHYNBAIOT TOJIIUHY BUOPATOPHBIX AHTEHH?

1. 5 Toro, 4T00B! paciiupuTh pabouyo MOJIOCY YacTOT IO BXOJHOMY
COIIPOTHUBJIEHUIO BHOpaTopa.

2. 1514 TOro, 4TOOBI CYy3UTh MAarpaMMy HalpaBIeHHOCTH BHOpaTopa B E-
IJIOCKOCTH.




3. lnst TOro, 4T00BI CBECTH K MUHUMYMY PEAKTHBHYIO COCTaBIISIOLIY IO
BXOJITHOTO COIIPOTHUBIICHUS U YBEJIINYUTH COOTBETCTBEHHO AKTUBHOE
BXOJIHOE CONPOTUBIICHUE, YTO MIPUBEJET K YBEIUYECHUIO MOIIIHOCTH
u3nydenus. Kakue ycioBust HeOOX0AMMO BBIIOJIHUTE, YTOOBI aHTEHHA
BOJIHOBOM KaHaJI U3JIy4ala B JuarpaMMy HaIllPaBJIEHHOCTH BIIOJIb OCH
JMHENHON CUCTEMBI U3JTyyaTenei?

19.

Kak opueHTHpOBaHAa B IPOCTPAHCTBE JUATPAMMA HANIPABJIEHHOCTH
cuH(a3HO JTUHEHON cucTeMbl U3JIy4yaresiei?

1.Makcumym /IH neprneHANMKYISIPEH OCH TUHEMHON CUCTEMBI
W3JIy4YaTele.

2. Makcumywm JIH HampaBiieH BIOIb OCH TUHEHHON CUCTEMBI
W3JIy4YaTelie.

3. Makcumywm JIH HampaBiieH moj yrjioM K OCH JIMHEMHOU CHCTEMBI
M3JIy4YaTelIe.

20.

Kakoii B B NIpocTpaHCTBe HMeeT HArPaMMa HanpaBJjieHHOCTH B E-
TUIOCKOCTH JIMHEIHOI cucTeMbl U3 IBYX M3jay4dareseil A-P?

1. 2. 3. 4

\ 4

v

v

N
]

21.

34. Kakue yc10BHsI HEO0OX0AMMO BbINOJHUTH, YTOObI AHTEHHA
BOJIHOBOIi KaHAJ U3JIy4yaja B JUarpaMMy HANIPaBJIEHHOCTH BI0Jb
OCH JIMHEHHOM CUCTEeMbI u3Jydareei?

1. PaccTosiHre Mexay U3aydyaTensiMu d JOJKHO OBbITh PAaBHBIM YETBEPTH
JUIMHBI BOJIHBI B CBOOOTHOM MPOCTPAHCTBE, a (ha3za TOKa B KaXKJIOM
COCeJIHEM M3TydaTesie J0KHA OTINYaThCs Ha BEIUYUHY /2 .

2. PaccrosiHre MeXy U3Iy4aTesiMU d JOJDKHO OBITH paBHBIM TOJIOBUHE
JUTMHBI BOJIHBI B CBOOOTHOM IIPOCTPAHCTBE, a (pa3a TOKA B KaXKJIOM
COCEZHEM HU3JIydaTelie JOJDKHA OTIUYATHCS Ha BEIUYHUHY T .

3. PaccTosiHue Mexay u3nydarenasiMu d JOHKHO ObITh PaBHBIM YETBEPTHU
JUIMHBI BOJIHBI B CBOOOTHOM TMPOCTPAHCTBE, a (ha3a TOKa B KaXKIOM
COCEeHEM M3JIyuaTese J0JDKHA OBITh OJMHAKOBOM ( cMH(a3Has CUCTEMA)

22.

35. Uro Takoe ¢asupoBaHHAS aHTEHHas pemieTka?

1. Pemerka usny4areneil, B KOTOpOH NepeMEIIEHUE JTyda JUarpaMMbl
HaMpaBJIEHHOCTH OCYIECTBISAETCS 33 CUET U3MEHEHUS (a3bl B KaXKIOM
MIOCJIEYIOLLEM H3JIydaTesie OTHOCUTENIBHO COCEAHETO T10 IUHEHHOMY
3aKOHY.

2. PemeTtka uznydareneii, B KOTOpOI NepeMEIICHHE JTyda TUarpaMMbl
HaMpaBJIEHHOCTH OCYILIECTBISAETCS 33 CUET U3MEHEHUS (a3bl B KaXKIOM
MIOCJIEIYIOLLEM U3JIydaTesle OTHOCUTENIBHO COCEIHErO0 10 KBAAPATUIHOMY
3aKOHY.

3. Pemerka usny4areneil, B KOTOpOil mepeMEIIEHUE JTyda TUarpaMMbl
HAIPABJICHHOCTH OCYLIECTBIIACTCS 32 CUET Ka4aHWsl aHTEHHOW PEIETKU
BOKPYT €€ (pa30BOro IEHTpa.

23.

Kaxkoii B HMEECT BLIPAKCHUEC MHOXKHUTEC/IHA PCIICTKH CUCTEMbI U3




JABYX H3JIydaTeJieil, pacmoJio;keHHbIX Ha paccTosinuu d Ipyr oT
apyra?

1. f,.,(0)= cos[% (kd cos 0 —y)].

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

24.

Kakoii Bua nmMeeT 1uarpaMMa HanpaBJeHHOCTH MOJIYBOJTHOBOM 1IeJIH
B E - u H- miiockocTsix, npope3aHHoil B IJIOCKOM 0e3rpaHu4YHOM
JkpaHne?

1./lnarpaMmbl HaIIPAaBJIEHHOCTH UMEIOT BUJ] OKPY>KHOCTH U BOCBMEPKHU
cootBeTcTBeHHO B E - 1 H- mockocTtax

2. InarpamMmbl HaNpaBJI€HHOCTH UMEIOT BUJI BOCBMEPKHU U OKPYKHOCTH
cootBeTcTBeHHO B E - m H-nmockocTsx.

3. JluarpamMmMbl HapaBJIE€HHOCTU UMEIOT BUJ BOCBMEPKHU

cootrBeTCcTBeHHO B E- 1 H-mmockocTsx.

25.

Kaxum o0pa3zom Haao npope3arsb 11eJb B BOJTHOBO/IE € BOJIHOM THUIIA
Hi1o, 4T00B1 OHa H31y4ana?

I.H_[eﬂb Haao nmpope3aThb BAOJIb MArHUTHBIX CUJIOBBIX JIMHUM.

2. lenp Hamo npope3ath BAOJIb JICKTPUUECKUX CHIIOBBIX JTMHUMN.

3. lllens Hago mpope3aTh NEPIEHINKYIIPHO MAarHUTHBIM CHJIOBBIM
JUHUSIM

26.

Kakoe paccTosinue B BOJTHOBOAHO-1es1eBoii aHTeHHe (BLLIA) nostxno
OBITH MEK1Y NMPOA0JbHBIMHU IIEJSIMH HA IHMPOKON CTEHKe
NMPSAIMOYT0JbLHOI0 BOJTHOBO/1a, CMEIIEHHBIMH OTHOCHTEJ/ILHO €ro OCH B
IIAXMATHOM NMOPs/AKe, YTOObI OHA M3J1y4asa oauH Jenectok {H
nepneHAUKYJISIPHO BOJHOBOAY?

1.Paccrosinue MexXIy COCETHUMU IIEISIMHU, CMEIICHHBIMA OTHOCUTEIBHO
€ro OC1 B IaXMaTHOM MOPAAKE, paBHO IMOJTOBUHE NJIMHBI BOJIHBI B
BOJIHOBO/IE.

2. Paccrosuue MCKAY COCCAHNMHU 1ICIAMU, CMCIICHHBIMH OTHOCUTCIIBHO
€ro OCH B IIIaXMaTHOM MOPSJIKE, paBHO MOJOBUHE JUIMHbI BOJHBI B
CBOOOJTHOM IPOCTPAHCTBE.

3.PaccrosiHiie Mexay COCETHUMMU ILEIIMHU, CMEIIEHHBIMU OTHOCUTEIBHO
Cro OCH B IaXMATHOM MOPAAKEC, paBHO NJIMHC BOJHLI B BOJIHOBO/JC.

27.

Kaxkoe paccTosiHue B pe30HAHCHOIT BOJTHOBOIHO-1EJIEBOIl aHTEeHHe
(BLIA) ¢ npoa0JibHBIMHY LIEJISAMH HA INMPOKOH CTEHKeE
NPSIMOYTOJIbHOT0 BOJTHOBO/IA, CMEeIIIeHHBIMH OTHOCHTE/IBHO €ro OCH B
IIAXMATHOM NOPS/IKe, T10JAKHO ObITh 0T KOPOTKO3AMKHYTOI'0 IOPIIHSA
A0 dnmzkaiimei kK Hemy mieau?

1. PaccrostHre OT KOPOTKO3aMKHYTOTO TIOPITHS 10 OJIMOKalIIeld K Hemy
111 PAaBHO YETBEPTH JIIMHBI BOJIHBI B BOJIHOBOJIE.

2. PaccTosiHre OT KOPOTKO3aMKHYTOT'O TIOPIIHS 10 OJIM KaIe K Hemy
1111 PaBHO IOJOBUHE JUIMHBI BOJIHBI B BOJIHOBOJIE.

3. PaccrostHre OT KOPOTKO3aMKHYTOTO IOPUTHS 1O OJMKaiIIend K Hemy
1171 PaBHO JUIMHE BOJIHBI B BOJHOBOJIE.

28.

Kakyo noasipuzanuio u3jay4aer BOJHOBOAHO-1Ie1eBasi aHTEHHA
(BIIIA) co BCTPEYHO-HAKJIOHHBIMHY LIEJSIMH HA Y3KOH CTEHKe
NPSAMOYT0JIbHOI0 BOJTHOBO/JA C PACCTOSHMEM MeKy mensamu A4/2?
1.ITonsipuzanus JMHEHHAs — TOPU30OHTANIbHAS (MapauieNbHas OCH
BOJIHOBOJIA).

2. llongpu3zanus nuHelHas — BepTUKaJIbHas (MepHeHIUKYIISIPHAS OCH




BOJIHOBOJIA).
3. llonsipu3zanus TuHeNHHas — NepIeHIUKYJIIpHAs OCU U3TY4YaroIIeH emu.

29. Kakoe paccTrosinue B pe30HAaHCHOI BOJTHOBOJAHO-11IeJ1eBOI aHTEHHE
(BII{A) ¢ monepeyHbIMH 1IEJISAMHU HA IIMPOKOI CTEHKE
NMPSAMOYT0JbHOT0 BOJTHOBO/IA J0JIKHO ObITh 0T KOPOTKO3AaMKHYTOI0
MOPLIHS A0 OJMKailel K HeMy 1eau?

1. PaccrosiHre OT KOPOTKO3aMKHYTOTO TIOPIITHS JI0 OJMKaNIIeH K HeMy
LIEJIM PABHO MOJIOBUHE JIMHBI BOJIHBI B BOJIHOBOAE A/2.

2. PaccTostHME OT KOPOTKO3aMKHYTOT'O MTOPIIIHS 10 OJIMKANIIEH K HEMY
IeJTM PaBHO YE€TBEPTH [UIMHBI BOJIHBI B BOJTHOBOAE A/4.

3. PaccrostHre OT KOPOTKO3aMKHYTOTO MOPUIHS 10 OJVbKalIIend K Hemy
nocyieIHed 1ienu paBHo 3A/4 .

30. Kakoii Bua nMeeT 1uarpaMma HanpasBJIeHHOCTH BOJHOBO/IHO-
meseBoit anteHHsbl (BILIA) Oeryuieit BOJIHbBI ¢ ONEePeYHBIMU HIEJIAMHA
HA IINPOKOH CTeHKe MPSAMOYI0JbHOI0 BOJTHOBO/IA NMPHU PACCTOTHUH
Mexay measasmu d= A/4?

1./Inarpamma HarpaBJI€HHOCTH UMEET OJIUH IJIaBHBIN JIEIECTOK,
HaKJIOHEHHBIN K OCH BOJIHOBOJIA.

2. JInarpamMma HanpaBJI€HHOCTH UMEET OJIUH IJIaBHBIN JICTIECTOK,
NepPHEHANKYJISIPHBIA OCH BOJIHOBO/A.

3. narpamMma HarnpaBJICHHOCTH UMEET OJIMH TJIaBHbBIN JICTIECTOK,
HAKJIOHCHHBIN K OCH BOJIHOBOJIA, ¥ TU(PPAKITUOHHBII MAKCUMYM,
NEePIEHAUKYJSIPHBI OCH BOJHOBOJA.

[lepeyenp TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYaIOIIMXCA 3a0YHOM (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. Meroauueckue  Marepuajbl,  ONpPENENAIOUIME  MPOLEeaypbl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMMX JTanmbl (OpMUPOBAHHS KOMIIETCHIIMH, COJIEpKATcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyrOmMX MHOPALOK W HPOLEAYpPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MIPOMEXYTOUHOM aTTeCTallui 00yYaroluxcs
I'VAIL

11. Meroauueckue yKa3aHus 1Jis 00YUArOIIUXCS IO OCBOCHHIO TUCIIUTLTHHBI
(Huoice npugoosmcs pekomeHoayuu no cocmasienuto 0aHHo2o pasoeia)

11.1. Meronuyeckue ykKazaHus s OOy4arOUIMXCs 10 OCBOCHHMIO JIEKLIMOHHOI'O
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOWHOE, CUCTEMHOE,
riyOoOKoe M sSCHOE M3JI0)KeHHe ydyeOHoro Mmartepuana. Ha3zHaueHue cCOBpeMEHHOW JEKIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO WH(POPMAIHIO TIO TeME, a B OCBOCHHUH
(GyHIaMEHTaJIbHBIX NpOOJeM IUCHMIUIMHBI, METOJOB HAy4HOro TII03HaHMs, HOBEHMIIMX
JOCTIKEHUIH HAay4YHOW MBICIA. B y4eOHOM Tpoliecce JIEKIUsl BBIMOJHIECT METOOJOTHYCCKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpblBaeT MOHATUHHBIN amnmapar




KOHKpPETHON oO0jacTu 3HaHMs, €€ NpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHUE O JHUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTMMHU AUCLHUILIMHAMU.

[lnaHupyemble pe3ysIbTaThl IPU OCBOCHUH 00YYAIONIMMHICS JICKIIMOHHOTO MaTepuaa;

— IIOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIpeJeNIeTCs LIeJIeBOM YCTaHOBKOM K Ka)KJ0M KOHKPETHOH TeMe;

— TOJIy4€HHE OINbITa TBOPUYECKOH pabOTHl COBMECTHO C IPEIOIaBaTEIIeM;

— pasBuTHEe TPOPECCHOHATBHO-IEIOBBIX  KAayecTB, JIIOOBH K  TpeAMETy |
CaMOCTOSTEJIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— MOsBJIEHUE HEOOXOMMOro MHTepeca, He0OOXOAUMOTO Ul CaMOCTOSATEIbHOM padoThI;

— T[IOJIyue€HHE 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTUSI HAYKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKAMNIINE TObL;

— HayuduThCsl METOJIMYECKH oOpadaThiBaThb MaTepuan (BbIICJATh IJaBHBIE MBICIU U
HOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  pa3jIMYHbIX
bopmyrpoBKax);

— [OJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHI.

JIeKIIMOHHBIN MaTepua’d MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl cinaiiioB
UCTIOJIB30BaHUEM DPAa3aTOYHOTO MaTepualia IPH NPOBEACHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX NPUMEHEHUS OTJENIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpykKTypa npefocraBieHusl JEKIIMOHHOIO MaTepuaa:

1.®@opmynrpoBKa 3a1a4u JEKLHH.

2. Pazmenst wm maparpadel  M37araeMoro MaTrepuaga € COOTBETCTBYIOUIMMH
MaTeMaTUYECKUMU BBIKJIAIKAMHU.

3. I'padpuueckme MaTepualibl HEOOXOAUMBIX TEOPETHUECKUX 3aBUCUMOCTEH.

4. BeIBO/IBI IO KaX/I0MY pa3zeiy.

Ecnu memoouueckue ykazanusi no 0c80eHUil0 JNEKYUOHHO20 Mamepuana Umeromcs 6
U30aHHOM 8ude, 8 8ude INeKmpoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, xagedpwt u
m.0., HeobX00UMOo dams Ha HUX ccolaky unu npusecmu URL adpec.

11.2. Meroauueckue ykazaHHs sl 0OydyarolIMXCsl 10 YYacTHIO B CEMHUHapax (eciu
npeoyCMOMmMpPeHo Y4eOHbiM NAAHOM NO OAHHOU OUCYUNTUHE)

OCHOBHOH 11eNIBbIO JIJIs1 00YYaIoIerocs sIBISIeTCA CUcTeMaTH3alus U 00001IeHne 3HaHui
Mo M3y4aeMoW Teme, paszeny, (GOpMUpPOBaHHWE YMEHHS paboTaTh C JOMOJHHUTEIHLHBIMU
UCTOYHUKaMU WHQPOpPMAIIMU, COMOCTABIATh M CPAaBHUBATh TOYKU 3PEHHS, KOHCIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHUS W T.I. B COOTBETCTBUM C BemylleH
JUJIAKTUYECKON IIeTIbI0 COJCPKAHUEM CEMUHAPCKUX 3aHITUN SIBISIFOTCS Y3JI0BbIe, HauOoJiee
TPYIHBIC JUISI TIOHUMAHHUS M YCBOSHHUS TEMbI, pa3ieibl MUCHHUIUIMHBL Crienudukoi TaHHON
(OpMBI 3aHATHIL SBJISETCS COBMECTHAsi pab0Ta MPEnoAaBaTeisi  00y4aromerocst HaJi pelicHueM
MOCTaBJICHHOW MPOOJEMBbI, a IMOWCK BEPHOIO OTBETAa CTPOWUTCS HAa OCHOBE YepeIOBAHHUS
WHJIMBUIYATBHOM U KOJUIGKTUBHOM JCSITEILHOCTH.

[Ipy TOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO 10 TEME MPOCIYIIAHHOW JIEKIUH
HEOOXOJIMMO O3HAKOMHUTBCSI C IUIAHOM €ro TMPOBEICHHS, C JHUTEPaTypodl W HAyYHBIMH
nyOauKanusMu 10 TeME CEMHHApA.

TpeGoBaHusl K IPOBEJICHUIO CEMUHAPOB

Obsi3amenvHo 015 3anoIHeHUs npenodasamenem

Ecnu memoouyeckue yKazauus no y4acmuro 6 CeMUHAPAx UMermcs 8 U30aHHOM 8Uoe, 8
sude 31exmpoHubix pecypcog oubnuomexu I'VAII, cucmemor LMS, kageopst u m.o., Heobxo00umo
damv Ha Hux ccwvliky uau npueecmu URL adpec.

11.3. Meronuveckne ykazaHus il OOYYAIOUIMXCS MO TPOXOXKACHUIO MPAKTHYECKHX
3aHATHH (eciu npedycmMompeHo y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)



[IpakTudeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3aiuu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIOTHEHUN 00yYalOIIMMUCS MO/ PyKOBOJICTBOM IIPENoAaBaTes
KOMIUIEKCa y4eOHBIX 3aJaHUil C LEeNbl0 YCBOEHHUS HAyYHO-TEOPETHUECKUX OCHOB Y4YeOHOM
JTUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITA TBOPUYECKON JAESITEILHOCTH.

HGHBIO MPAKTUYCCKOI'0 3aHATUA TJIA 06yqa10meroca SABJIACTCA NPUBUTUC O6y‘-IaIOHII/IMCSI
YMEHHH U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOil TUCIUILINHE.

[Tnmanupyemblie pe3yIbTaThl IPH OCBOCHUH 00YYaIONIMMCS TPAKTUIECKUX 3aHATHI:

— 3aKperuieHue, yriayOseHue, pacllMpeHHe M JAeTaiu3alus 3HAHUW NpU PelieHUuU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATCIbHOCTU MBIJICHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YeHHs] KOHKPETHOH yueOHOMH
JUCIIUIIINHEL,

- BI)Ipa6OTKa CIIOCOOHOCTH JIOTMYECKOI'0 OCMBICIICHUS ITOJIYUCHHBIX 3HAaHUHU JJISA
BBITIOJTHEHMS 3aJaHUIL;

— o0ecrnedyeHre palrOHAILHOTO COYETAaHUsl KOJJICKTUBHON M WHAMBHUAYAIbHON (Qopm
o0ydeHusl.

TpebOoBaHKs K OPOBEICHUIO OPAKTUUYECKUX 3aHATUN
Obs3amenvHo 0713 3anoIHeHUs npenooasamenem

Ecnu memoouueckue yxazanusi no npoxoxcoeHuro Npakmuyeckux 3aHamuil UMermcs 8
U30aHHOM 8ude, 8 8ude INeKMpoHHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopol u
m.o., Heobxo0umo oams Ha HUx ccolaky unu npusecmu URL adpec.

11.4. Metonuueckne yKazaHusi i1 OOyYarOMIMXCS TIO BBIMOJHEHUIO JIA0OPAaTOPHBIX
paboT (eciu npedycmompero y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xoxe BwimonmHeHUs 1a0OpaTOPHBIX padOT OOYdYaIOIIUNUCS JIOJDKEH YIUIyOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUM C KBaJU(PUKALMOHHON XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51a00paTopHBIX pabOT OO0YyYarOMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCUUIUIMHBI, ONpenessieMOd Yy4uyeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIUM PEIIeHUE CIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TMpHOOpETeHHWE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SIBJICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JIeTANIM3alMs TEOPETUYECKUX 3HAHHM, MOJYYEHHBIX Ha
JCKIIHSX;

— TOJy4YeHue HOBOHM MH(OpMAIMH 110 U3yYaeMOU TUCIUIIMHE;

— npuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBHONW  paboThl ¢ JIaOOpaTOpPHBIM
00opyAOBaHUEM U MPUOOpaMHu.

3aanue ¥ TpeOGoBaHuUs K POBEICHUIO J1a00PAaTOPHBIX paboT
1. O3HaKOMHTHCS C METOJIMYECKON pa3pabOTKOM K JJabopaTopHOU padoTe.

2. [IlpopaboraTb c€aMOCTOSTENbHO TEOPETHUECKUI MaTrepuan, MOJAep/KUBAIOIINN
TEMaTHUKY J1TaOOpaTOpHON pabOTHI.

3. O3HAKOMUTHCS C annapaTrypoi, BXOASIIEH B 1a00paTOPHYIO YCTAHOBKY.

4. PaccuutaTh M TOCTPOUTH HEOOXOAMMBIE TEOPETHUYECKUE 3aBUCHMOCTH IO 33JaHUIO
IpenoaBaTels.



5. OTBeTUTH Ha KOHTPOJIBHBIC BOMPOCHI, UMEIOIIMECS B METOAMYECKOW pa3paboTKe K
nabopaTopHoOi padoTe.

5. OTBeTHTh Ha BOINPOCHI KOJUIOKBHYMa, IPOBOJUMOTrO IMpernojaBaTesieM Mepen
BBITNIOJTHEHHEM J1a00paTOpHOIl pabOTHI.

Crpykrypa 1 dhopMa otdera 0 1a00paTtopHOi paborte
OT4er AOKEH COlepKaTh:

1. TuTy BHBIN JUCT.

2. Kpatkyto hopMynupoBKy 3a1a9u UCCIICOBAHHMS.

2.CTpyKTypHYIO CXeMy H3MEpPUTEIBHON YCTAaHOBKHU J1a00paTOPHOM pabOTHI.

3. TaGauIIel SKCTIEPUMEHTAIBHBIX UCCIICIOBAHUM.

4. I'papuueckre 3aBUCUMOCTH OT 33JaHHBIX [TAPAMETPOB HCCIIEAYEMBIX BEIMYUH.

5. Pacuernble gaHHble W Tpaduyeckue MaTepuanbl HEOOXOJUMBIX TEOPETHUECKHUX
3aBUCUMOCTEH.

6.CpaBHUTEIBHBIN aHAJIU3 TAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BeiBoabl o padore.

MeToanyeckue yKa3aHus AJsl BbINOJHEHUS Ja00PATOPHBIX Pa0oT MMEWTCH B M3IAHHOM
BH/IE, B BU/I€ 3JIEKTPOHHBIX pecypcoB 0ubauorexu I'YAIL cucrembr LMS, kadenpsi 21
1. MccnenoBanne aHTeHHbI TUNA «BOJHOBOM kaHam». Hukutun B.T. Meroa. yka3. k

BbINOJTHEeHHIO J1a0. pad. JIMATI, JI., 1986r. -25c¢.
2. HUccnenoBanue pymnopHbIX aHTEHH C KOoppekTupyroummmu auHzamu. ®enoposa JLA.,
I'mapxuii H.A. Mertoa. ykas. k BeinosnHenuto nab. pad. ['YAII, C.-116.2002r. -25c¢.
https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. UccnenoBanue 3epkanbHbix aHTeHH. JlanunoB }O.H., Hukutun B.T. Meron. ykas. k
BEITIOTHEeHMIO J1a0. pabd. [AAIL C.-116.,1996r. -25c¢.

4. CoryacoBanue BoJaHOBOJA ¢ Harpy3koi. denoposa JI.A., Mumypa T.I1. Metoa. ykas.
K BBITTOTHEHUIO J1a0. pad. JIMAIIL, JI., 1991r. -30c.

5. HccnegoBaHue dUeThIpeX IUICUHBIX BOJIHOBOJIHBIX ~ DJIEMEHTOB  aHTEHHBIX
nepekitouaresneil. Penoposa JI.A., Hanuno FO.H. Meron. yka3. K BbIIOJHEHHUIO J1ab. pabd.
TI'AAIL C.-116.,1994r. -24c.

6.MccrnenoBanme ¢a3zupoBaHHON aHTeHHOW pemietkd. MenpHukoBa A.1O., demgoposa
JILA. MeTton. yka3. k BeimostHeHU0 1a6. pad. ['YAII, C.-I16., 2008r. -41c.

7.WccnenoBanue IUIOCKOM JBYX3aXOJHON cnupanbHOM aHTeHHbl. Pepoposa JLA.,
®paniry3oB A.Jl. Meroa. yka3. k BeimosiHeHuo j1a0. pad. ['YAII, C.-116., 2002r. -22c.

8.MccnegoBanue aHTEHHBbI ¢ peryiaupyemoi nonsipusanueid. @enoposa JILA., [lanuiion
FO.H. Metoza. yka3. k BeinoiHenuto j1ab. pad. 'AAIL C.-116., 1997r. -17c.

9. UccnenoBanue BOJHOBOAHO-1IENEBbIX aHTeHH. Hukutun b.T., T.I1.Mumypa, Kpactok
B.H. Meton. yka3. k BeinoniHenuto 1ab. pa6. ['VAII, C.-I16., 1999r. -33c.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11521

10. UccnenoBanue cnupanbHbix aHTeHH. @enopoBa JILA. MeToj. yka3. K BBIITIOJHEHUIO
1a6. pab. 'VAIL, C.-116., 2002r. -22c.

11.5. Meroauueckue ykazaHus IS OOYYAIONIUXCS 1O TMPOXOXKJICHHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIIIOJIHCHUS KYPCOBOM PaOOTHI (eciu npedycmMompeno Yy4eOHbIM HIAHOM HO
OauHOU oucyuniume)



KypcoBoii nmpoext/ pabota mpoBOAUTCA € LENbI0 (OPMUPOBAHUSA y 00YUAIOIIUXCS OIBITA
KOMIUIEKCHOTO PEIICHHsI KOHKPETHBIX 3a7a4 MPOPeCCUOHATBHOM eI TEIIHOCTH.
Kypcooii mpoext/ paboTa mO3BOISIET 00yUYarOIIEMYCS:

CTpyKTYypa MOACHUTEIBHOU 3AIMACKU KYPCOBOTO ITPOEKTa/ pabOTHI
Obs3amenvHo 0715 3anoIHeHUss npenooasamenem

TpebGoBanust kK 0OPMIICHHIO MMOSICHUTEIBHOM 3aIIMCKU KYPCOBOTO MPOEKTa/ pabOThI
Obsi3amenvHo 015 3anoIHeHUs npenodasamenem

Ecnu memoouueckue ykazauust no Kypco8omy NpoeKmupo8anuio/ 8bINOJHEHUIO KYPCOBOU
pabomsl umeromcs 6 U30AHHOM 6ude, 8 Gude 3NeKMpPOHHbIX pecypcos oudauomexu I'VAII,
cucmemol LMS, kagedpol u m.o., Heobxooumo dams Ha Hux ccoulaky uau npusecmu URL aopec.

11.6. MeTonuueckue yka3zaHus JUisi OOy4arOMIMXCs MO MPOXOXKICHUIO CaMOCTOSATEILHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHON paOOThI, O0YUYAIONIUICS BBITIOIHSIET paboTy IO
3a/laHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE IMpENojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
yYacCTHsL.

s oOyuwaromuxcs 1mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATElIbHas paboTa MOXKET
BKJIIOYATh B CEOSI KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSTENBHOM paboOThl, Y oOyuaromierocs (Gpopmupyercs
renecoodpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUUd MPUOOpETaeMbIX 3HAHUM, 00ecredyrBaeT BBICOKUM
YPOBEHb YCIEBAaEMOCTH B TNepuOJ OOydYeHHUs, TOMOTaeT IIOJYYUTh HABBIKK IOBBIIICHHS
po(hecCHOHANBLHOTO YPOBHSL.

MetoauyeckUMH ~ MaTepuallaMd,  HalpaBISIOIMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJarONUXCSASBIISIOTCS:

—  y4eOHO-METOJMYECKH MaTepHal Mo JUCIUILTUHE;

— METOJMYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydaromnxCst
0 32049HOU (hopme 0OyIeHHUS).

— Ha xadenpe nznansl MeToIMYECKUE YKa3aHUs 110 IPOXO0XKICHUIO CAMOCTOSATEIbHON pabOThI
UMEIOTCS B U3JJaHHOM BHUJIE U B SJICKTPOHHOM BHJIE:

— l.®epoposa JILLA., HanunoB IO.H. AHTEHHBI M YyCTpOHCTBAa CBEPXBBICOKMX YaCTOT.
[IporpaMMbl, KOHTPOJbHBIE BONPOCHI W METOJUYECKHE YKa3aHHs K BBINOJIHEHUIO
KOHTposbHBIX padoT .I'YAII, C=.116. 2005 r.,22

11.7. Metonuueckne yKa3zaHus MJisi OOYYaIOIIUXCS IO TPOXOXKICHUIO TEKYIIEeTo
KOHTPOJIsI yCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMaTpPUBAECT KOHTPOJIb KadyecTBAa 3HAHUMU
00y4Jaromuxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IIENIbI0 OICHUBAHUS XOJa OCBOCHUS
JTUCIUIUIAHBI.

Obs3amenvho 0115 3an0IHeHUs npenodasamenem. YKa3vlearomcs mpeOo8aHus u Memoovl
npO@Qd@HUﬂ meKyweco KOHmpOJiiA ycneeaemocmu, a mdaxKoice KAaK pe3yibmanibl meKyuweco
KOHMPOJIsL ~ ycnesaemocmu — OyOym  yuumwi8amvCsi NpU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmauuu.

11.8. Meronnyeckue yka3aHus Ui 0OydaroIIUXCs MO MPOXOKICHUIO MPOMEKYTOUYHOU
aTTeCTaIH.



[IpomexxyTounass  arrectanmusi  OOydarONmMXCS ~ MpPEIyCMaTpUBACT  OLICHUBAHHE
IPOMEXYTOYHBIX U OKOHYATEJIBbHBIX Pe3yJbTaTOB 00y4YeHHUs MO auciuiuiiHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — (opmMa OIEHKM 3HAaHWH, IOJyYCHHBIX OOydYalomuMcs B IIpoIecce
U3y4YeHUs] BCEH JMCIMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEILHON pabOoThI, CIIOCOOHOCTH
OPUMEHSTh HMX JJIS PEHICHUS NMPAaKTUYECKHX 3ahad. DK3aMeH, KaK MpPaBWIIO, TMPOBOAMTCS B
HEepHO/ SK3aMEHAIIMOHHONW CECCHU W 3aBepUIaeTCs AaTTECTAIlMOHHOW OICHKOH «OTIMYHOY,
«XOPOILOY», «yAOBIECTBOPUTEIHHOY, «HEYAOBICTBOPUTEIHHON.

— 3a4eT — 3T0 (GopMa OLEHKH 3HAHUH, NOTYYEHHBIX OOYYarOUIMMCS B XOJ€ M3Y4CHUS
y4eOHOI IUCIUIUTUHBI B LIEJIOM WM IPOMEXKYTOUYHAas (110 OKOHYaHUHM CEMECTpa) OLECHKA 3HAHHUH
00YyYaroIIMMCS TI0 OTAEIBHBIM pa3JiesiaM JUCHUIUIMHBI C aTTECTAIlMOHHOW OLIEHKOW «3aYTEHO»
WU «HE 3a4TCHOM.

— nuddepeHIMpPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUHM, IOJIyYEHHBIX
00yYaronMMcs P U3YYECHUH AMCHUIUIMHBI, IPH BHIOJIHEHHH KYpPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HayYHO-HCCIIE0BATENBCKUX pabOT U MPOXOXKICHUN MPAKTUK C ATTECTALlMOHHOM OLIEHKOM
OTIIMYHOY, «XOPOII0Y», yIOBICTBOPUTEIBHOY, «HEYJOBIECTBOPUTEIHEHO.

Obs3amenvho 014 3aN0HeHUs NPenooasamenem. yYKasvl8aomcs mpebosanus u Memoovl
NPOBe0eHUs NPOMEIHCYMOYUHOU AMMmMecmayuu.



Jluct BHeceHus: U3MEHEHUH B pabouyro NporpamMmy JTUCHUILIAHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA
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