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AnHoTanus

HucuuiuinHa «YcrpoiictBa CBY 1 aHTEHHBI» BXOJUT B 00pa30BaTENbHYIO MPOrpamMmy
BBICIIIETO O0Opa3oBaHMsl — TPOrpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOJITOTOBKH/
crneunanbHocTd 11.03.01 «Pannorexnuka» HampaBieHHOCTH «PannoTexHuueckue cpencraa
nepenayu, npueMa u o0paboTku curHanoBy. Jucnumuinna peanusyetcs kapeapoit «Ne21».

JucuunnuHa HaneneHa Ha (GOpMHpPOBaHKE Y BBITYCKHUKA CIEAYIOUNX KOMIETCHITHIA:

IIK-3 «CnocobeH ocymiecTBISATh COOp M aHAIM3 MCXOAHBIX JAaHHBIX JUIS pacyeTra u
MIPOEKTUPOBAHUS JAETAJIEH, Y3JI0B U YCTPOUCTB PaIMOTEXHUUECKUX CUCTEM)

[IK-4 «CriocoGeH BBITIOJNIHATH pacyeT W MPOCKTUPOBAHUE JETalied, Y3JI0B U YCTPOUCTB
PAaAMOTEXHUYECKUX CHUCTEM B COOTBETCTBUU C TEXHMYECKUM 33J]aHUEM C HCIIOJIb30BAHUEM
CPEJICTB aBTOMATU3ALIUN TPOEKTUPOBAHUSD)

ConeprxaHue TUCUMIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C OCBOEHUEM TEOPUU
U3Jy4yeHUs, pAcCHpOCTpPaHEHUs U  IMpueMa  DJIEKTPOMAarHUTHBIX  BOJH,  IPHUHIIMIIOB
¢ynkmonupoBanuss CBY TpakToB M aHTEHH W METOJOB HUX pacyera, 3HAKOMCTBO C
COBPEMEHHBIMH METOJaMH TPOEKTUpOBaHUs ycTpoicTB CBY ® aHTeHH, OCOOECHHOCTSIMU
3KCHEPUMEHTAIIBHOTO UCCIEOBAaHUS X XapAaKTEPUCTHUK.

[IperonaBanyie TUCHMIUIMHBI TPEIyCMAaTPUBACT ClEAyome (GOpMBI OpraHH3aIHA
y4eOHOT0 TMpoliecca: JEeKINH, 1abopaTopHble pabOThI, CAMOCTOSTENIbHASA paboTa 00yJaroerocs.

[IporpamMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUME BUABI KOHTPOJIA: TEKYLIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B popMe IK3aMeHa.

OO6miast TpyJIOEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIsIET 3 3a4€THBIX eauHUIbI, 108
4acoB.

S3bIK 00yueHus 0 JUCIUIUINHE «PYCCKHID)



1. TlepeuyeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. Lenu npenogaBaHusi AUCHUTIIMHBI

Lenpto mpenofaBaHus TUCIHMIUIMHBI SBIseTCs: (opMupoBaHue NpodeccHOoHATBHOM
MOJITOTOBKA B 0OOJACTH COBpEMEHHBIX aHTeHH U ycTpoiictB CBY; o3HakomiieHHe ¢ Kpyrom
po0JIeM, CTOSIIIUX TIepe] pa3paboTINKaMK aHTCHHO-(PUICPHBIX CUCTEM HAa3eMHBIX H OOPTOBBIX
PaaMONIOKAIMOHHBIX CTAHIUK; TIOJyYeHHE MPAKTUYECKUX HABBIKOB MO SKCIEPUMEHTAIBLHOMY
UCCJIEIOBAaHUIO M HAcCTpoiike aHTeHH U ycTpoiictB CBY; mnoiyuyeHHe HaBBIKOB IO pacueTy u
ABTOMATU3MPOBAHHOMY pacyeTy aHTeHH U ycTpoicTB CBUY u yMeHue WX HCMONIB30BaHUS MU
TEXHUYECKOM OOCITY)KUBAHUM U HACTPOWMKE PAIMOTEXHUYECKHX YCTPOMCTB M CHCTEM , B HAYYHO-
UCCIIEIOBATENILCKOM M MPOW3BOJCTBEHHOM JESATENbHOCTH B 00JAcTSIX JIOKAllMOHHOTO,
HABUTAI[IOHHOTO ¥ CBSI3HOTO Ha3HAYCHHUS.

1.2. JlucuuminmHa  BXOOUT B COCTaB  4YacTH, (opMupyeMoW  ydaCTHHKaMHU
00pa3oBaTEeNBHBIX OTHOIICHHUH, 00pa30BaTEeNBLHOI MPOrpaMMBbl BBICILIET0 00pa3oBaHus (Janee —
OII BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYUYEHUS 1O TUCHUIUINHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3yibTrataMu ocBoeHus: OIT BO.

B pesynprare M3ydeHHs AWMCIMIUIMHBI OOYYaIOMIMICS JAOJDKEH 00NanaTh CIEAYIOIIUMH
KOMITETSHIIMSIMU WM WX YacTsAMU. KOMIeTeHIIMY M WHAMKATOPHI UX JOCTIKEHHS TPUBEICHHI B

Tabimue 1.

Tabauna 1 — [lepeueHp KOMIETEHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpymnmna) Koza u HaumeHoBaHMe HHIUKATOPA JOCTHKEHUS
HAaUMEHOBAHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHIINH
[1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKUE
[1K-3 Criocoben
XapaKTePUCTUKHU PATUOTEXHUUECKUX CUCTEM
OCYIIIECTBIATH COOP
[IK-3.Y.1 ymeTh ocyiecTBasATs COOp U aHAIN3
Y aHaJIU3 UCXOJHBIX
WCXOJHBIX TaHHBIX JJIS pacueTa u
JAHHBIX JIJIS pacyeTa . .
[Ipodeccruonanbubie MIPOEKTUPOBAHMSI IeTaJIe, Y3JI0B U YCTPONCTB
Y TIPOEKTUPOBAHUS
KOMIIETEHITHH . PAAMOTEXHUYECKUX CUCTEM
JeTayei, y3JioB U
CTDONCIE [1K-3.B.1 Bnanets HaBbIKaMU OOOCHOBaHUS U
yerp WHXEHEPHOTO pacyeTa OCHOBHBIX TEXHUYECKUX
PaMOTEXHUYECKUX . .
cncTeM XapaKTEePUCTHK JI€Tale, y3/10B U YyCTPONUCTB
PaAMOTEXHUYECKUX CHCTEM
[1K-4.3.1 3HaTh NPUHIMIIBI KOHCTPYUPOBAHUS
OTJIENbHBIX JeTallel, Y31I0B U YCTPOICTB
[TK-4 Criocoben PaAMOTEXHUYECKUX CUCTEM; TIOPSAIO0K
BBHITIOJHATH pacyeT U | MPEeAOCTaBICHUS pa3pabaThiBaeMbIX MPOEKTOB U
IIPOEKTUPOBAHUE TEXHUYECKOH IOKyMEHTALIUU HA HOPMOKOHTPOJIb
Jierajuet, y3JoB U [IK-4.Y.1 yMeTp BBIIONHATH pacyeT U
YCTPOMCTB MPOEKTUPOBAHUE JIETAICH, Y3JIOB U YCTPONCTB
PaIMOTEXHUYECKUX | PAIMOTEXHUUECKUX CHCTEM; UCIIOIB30BaTh
[Ipodeccruonanphble | cucTeM B HOpPMAaTHUBHBIE [TPAaBOBBIE AKThI, CIIPABOYHBIE
KOMIIETEHITHH COOTBETCTBUH C MaTepHabl Uil KOPPEKTHOTO MPOEKTUPOBAHUS
TEXHUYECKUM JeTaneH, y3JI0B U yCTPOMCTB paAMOTEXHUYECKUX
3aJJaHUEM C CUCTEM
HCIIOJIb30BaHUEM [1K-4.B.1 BnageTh HaBbIKaMH MOATOTOBKH
CpEICTB CTPYKTYPHBIX U (YHKIIHOHATBHBIX CXEM
aBTOMAaTH3aLNU PaaAMORIIEKTPOHHBIX YCTPOICTB U CUCTEM B
MPOEKTUPOBAHUS COOTBETCTBUU C TPEOOBAHUSMHU TEXHUYECKOTO

3aaHuA; COBpEMCHHBIMHA CPCACTBAMU
aBTOMATHYECKOM MOJATOTOBKHU HpOCKTHOfI n




KOHCTPYKTOPCKOW JJOKYMEHTAIUU COIJIACHO
cragnaptam cepun ECKJI u CIIJIC

2. Mecto nucuumiuHbl B cTpykType OI1

JucuunnuHa MokeT 0Oa3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX

00y4YarIUMUCS TIPU U3YYCHHUH CIISIYIONINX JUCIIUILINH:

- ®wusuka (b.1.5.12);

- Marematuka (Marematuueckuil ananus) (b.1.5.11.2);

— Panunorexnnueckue nenu u curdainsl (b.1, 5.23);

- DneKTpoAMHAMUKa U pacripoctpanenue paanosoiH (b.1.B.18).

3HaHuA, TONyYEHHBIE TPU U3YUYECHUHN MaTepHalia JAaHHON NUCHUIUIHHBI, UMEIOT KaK
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U UCTIONB3YIOTCS MPU U3YUYEHUU APYTUX TUCHIUTLIINH:

- AnTtennbl ontuaeckoit csizu (b.1.B.7).

3. OO0OBeM U TPYI0OEMKOCTh JUCIUILTAHBI
JlanHbpie 00 0o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIIOB Y4eOHOMH
paboThI 1O TUCIUILTHHE (M pacrpeie]ICHue 3TOH TPYJ0EMKOCTH IO CEMECTPaM) TPEACTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMkocTh 110
Bun yueGHol paGoThI Bcero cemecTpaM
Ne7
1 2 3

Oowan mpyooemKocmb OuUCYUNIUHBDL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 10 10
Ayoumopnuie 3auamus, BCETo 4ac. 20 20
B TOM YHCJIE:

nekrun (JI), (gac) 10 10

npaktuyeckue/cemunapckue 3anarus (113),

(dac)

naboparopusie padotsl (JIP), (dac) 10 10

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 79 79
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.
OK3.*%)

I3 o
Ilpumeuanue:  kaHIUIATCKHIA SK3aMEH

4. CopepxaHue JUCIHUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIMHBI IO pa3fieiiaM U BUIaM 3aHSATHA.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEEHBI B TaOIUIE 3.

Ta6muma 3 — Pa3aensl, TeMbl TUCIUILIAHBI, KX TPYIO0EMKOCTh




Pa3nensl, TEMbI JUCLMILIHHBI

Jlexnuu
(dac)

I3 (C3)
(gac)

JIP
(gac)

KIT
(gac)

CPC
(gac)

Cemectp 7

. Paznen 1. [lpuHiumns!
¢dbyuknuonupoBanus yctporcts CBY u
aHTCHH

Tema 1.1. Haznauenue u posib aHTEHHO-
(bunepHbIX yCTPOICTB B
PaAMOTEXHUYECKUX CHCTEMAX;

Tema 1.2 Knaccudukanus TuHAN
nepenayy;

Tema 1.3. OCHOBHBIE JIEKTPUUYECKHE
XapaKTepUCTHKU JIMHUHN Tlepeauu;
Tema 1.4. PexxvMbl BOJIH B JIMHUSX
nepenayy;

Tema 1.5.001mue METOIBI COTIACOBAHUS C
Harpy3Kkoi

1

Paznen 2. CUMMeETpUYHBIH BUOpATOp B
CBOOOTHOM TIPOCTPAHCTBE

Tewma 2.1. Pacnipenenenue Toka u

3apsjia Ha TOHKOM BUOpaTope

Tewma 2.2. [Tone nznyuenus
CUMMETPUYHOI0 BUOpaTopa B AalibHEN
30He

Tema 2.3. XapaKTepuCTUKHU U3ITyUEHUS
CUMMETPUYHOT0 BHOpaTopa

Tema 2.4. CumMeTpUpyIOIIHE YCTPOHCTBA

Pasnen 3. HanpaBneHHbIE€ CBOMCTBA
CUCTEMBI U3JIydaTencit

Tewma 3.1. Tlosie U3mydeHUs: CUCTEMBI
u3iryqaresei. Teopema NepeMHOKECHUS.
Tema 3.2. IlpuHiun kayaHus jiy4a B
HENOABIKHOM JTUHEMHOU cUCTEME
Tema 3.3. HanpaBieHHbIE€ CBOMCTBA
AQHTEHHOM PEIIETKH C OCEBBIM
U3ITy4yeHueM (aHTEHHA «BOJTHOBOI
KaHaj)

Tema 3.4. KoMIuiekCHBIE BXOIHEIE

COIIPOTUBJICHUA CUCTCMBI BI/I6paTOpOB

Pasznen 4. [lleneBble u3nydarenu

Tema 4.1. [IpyHUMI TBOMCTBEHHOCTH U
€ro NPUMEHUMOCTb B TEOPUU LIEIEBBIX
AHTCHH.

Tema 4.2. Illenu B BoHOBOIE

10

Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX
aHTCHH

Tema 5.1. Ilone uznydeHus miockon
anepTypbl NIPOU3BOIBHOMN (POPMBI.
Tema 5.2. BaustHue aMIIuTy JHOTO U

10




(ha30BOr0 pacnpeiesieHust HA IHarpaMmy

HAITpaBJICHHOCTH.

Pa3nen 6.BOIHOBOIHBIE U3ITyUYaTeNn 1 1 9

Y PYIIOPHBIE aHTECHHBI

Tema 6.1. U3nyyeHnue u3 OTKpbITOro
KOHIIa MPSIMOYTOJILHOTO U KPYTJIOrO

BOJIHOBOJA.

Tema 6.2. OCHOBHBIE THIIEI
AJIEKTPOMArHUTHBIX PYNIOPOB

Paznen 7. JIMH30BEIE aHTCHHEI 1 1 9
Tema 7.1. Yckopstonue MeTauInuecKue

JIMH3BI

Tema 7.2. JIusnekTpuyeckue JMH30BbIE

AHTCHHBbI

Paznen 8. 3epKkaJbHbIE AHTEHHBI 1 9
Tema 8.1. Omnpenenenune mons B
packpplBe M OIS M3IIy4YEHHS
mapaboJIONIHOTO 3epKaa.

Tema 8.2. Kosdbdunuent ycunenus
(KY) u onTtumanpHbIi yroa packpbiBa

napabononia.

Tewma 8.3. JIByX 3epKajbHbI€ AaHTCHHBI

Pasnen 9. .JneMeHTHI PHAEPHOTO 2 3 9

TpaKTa

Tema 9.1.T-o0pa3Hble AeIUTETH

MOIIHOCTHU (TPOMHHUKH).

Tema 9.2. BoaHOBOAHBIE MOCTHI.
Tema 9.3. AHTEHHBIU NIEPEKITIOYATETD

Ha HICJICBBIX MOCTax

Hroro B cemectpe:

10 10 79

Uroro:

10 10 0 79

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u cogep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pazpen 1. [Tpunnuns! pyHkuroHupoBanus yctpoiicts CBY n anteHH
Tema 1.1. Ha3naueHwme W poJib AHTEHHO-(QUACPHBIX YCTPOHCTB B
PaIMOTEXHUYECKUX CUCTEMAX;
Tema 1.2. Knaccudukanus TuHUA nepegayu;
Tema 1.3. OCHOBHBIE 2JIEKTPUUECKHUE XapaKTEPUCTUKHU JIMHUN NIEPEauH;
Tema 1.4. PexxuMbl BOJIH B TUHUAX TIEpPEIayu;
Tema 1.5.0061mue METOIbI COTTIACOBAHUS C HATPY3KOM

Paznen 2. CuMMeTpHuUHBIi BUOpaTOp B CBOOOIHOM MPOCTPAHCTBE
Tema 2.1. PacnipeneneHnue Toka 1 3apsia Ha TOHKOM BUOpaTope
Tema 2.2. [Tone u3mydeHnss CHMMETPHYHOTO BUOpATOpa B AalIbHEH 30HE
Tema 2.3.XapaKkTepUCTUKU U3TYUYEHUS] CHMMETPUYHOT0 BUOpaTopa




Tewma 2.4. CuMMeTpupyroIme ycTpoicTaa

Paznen 3. HarmpaBieHHbIe CBOMCTBA CUCTEMBI U31y4YaTenei

Tema 3.1. Ilone n3my4deHHs: CUCTEMBI U3TydaTeNeil.
Teopema nepeMHOKEHUS.

U3JTy4CHHEM (aHTCHHA «BOJTHOBOM KaHAI)

Tema 3.2. [IpuHiun kayaHus Jy4a B HEMOJBUKHOM JIMHEMHON cCUCTEME
Tema 3.3. HamnpaBneHHble CBOICTBA AHTEHHOM PpEHIETKM C OCEBBIM

Tema 2.4. KoMIuIeKCHbIE BXOJHBIE CONPOTUBIICHUS CUCTEMBI BUOPATOPOB

Pa3nen 4. [lleneBbie nznyyaTenu

IIEJICBBIX AaHTCHH.
Tema 4.2. lllenu B BoHOBOIE

Tema 4.1. IlpuHuun JBONCTBEHHOCTM U €ro INPUMEHMMOCTb B TEOpUU

Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX AHTEHH

JMarpaMmy HallpaBJICHHOCTH.

Tema 5.1. [Tone u3nmyueHus MIOCKOM anepTypbl IPOU3BOIBHON (POPMBEI.
Tema 5.2. Bausaue amMmiauTyaHoro u (a3oBOro pacmpenesieHus Ha

Paznen 6. BosiHOBOIHBIE M3ITy4YaTeNId U PYNOPHBIE AaHTCHHBI

BOJIHOBO/IA.
Tewma 6.2. OCHOBHBIE TUIIBI 3TEKTPOMArHUTHBIX PYIIOPOB

Tema 6.1 W3nyueHne u3 OTKPHITOrO KOHIA MPSIMOYIOJIBHOTO M KPYIJIOTO

Paznen 7. JInH30BBIEC AaHTECHHBI

Tema 7.1. Yckopsromme METAULTMYECKUAE JTUH3BI
Tema 7.2. JIudneKTpuYeCcKUe IMH30BbIE AaHTEHHBI

Paznen 8. 3epKanbHbIe AaHTCHHBI

napaboJIONIHOTO 3epKaa.

napabosounsa.
Tema 8.3. /IByX 3epKajbHble AHTCHHBI

Tema 8.1. OmnpeneneHue mons B packpblBeé M MOJS  M3ITyYEHHS

Tema 8.2. Koappuuuent ycunenus (KY) u ontumanbHelii yroa packpbiBa

Paznen 9. DneMeHTHI GUAEPHOTO TPaKTa

Tema 9.1.T-006pa3Hble AETUTENN MOITHOCTH (TPONHUKH).
Tema 9.2. BoJIHOBOIHBIE MOCTEL.
Tema 9.3. AHTEHHBIH NEpPEeKIIOYaTENh Ha IEJIeBBIX MOCTaX

4.3. Ilpaktuueckue (CEeMHUHAPCKHUE) 3aHATUSA
TeMbl MpakKTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 aux No
No | Tewmsbl npaktudeckux | @opMbl IpakTHUYECKUX | TpPyAOEMKOCTb, |IPAKTHUYECKOM [pasjaesia
/11 3aHSATUU 3aHSATUN (dac) MMOATOTOBKH, | JTUCITHII

(uac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

Bcero

1.1. JTabopaTopHbIe 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh

No

| HaunmeHoBaHue 1a00paTopHBIX padoT | TpymoemkocTs, |

N |




(qac) pasnena
No JUCIUIUIMHBI
]
./1
Cemectp 7
1. HccnenoBanue aHTeHHBI THIIA «BOJIHOBOM KaHAID) 2 3
2. HccnenoBanne pynopHbIX aHTEHH C KOpPpEKTHUpYHOIUMU | 4 6,7
JINH3aMU
3. HccaenoBanue BOJTHOBOHO-IICIEBBIX aHTCHH 2 4
4. HccnenoBanme dYeTbipex IJICYHBIX BOJIHOBOJHBIX | 2 9
9JIEMEHTOB aHTEHHBIX MEPEKITI0YaTENCH
Bcero: 10

1.2.

1.3.

Tabnuna 7 — Bunbel caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

CamocrosTenbHas pabota 00yJaromuxcs
Buasl camocTosTebHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0OuIe 7.

. Bcero, | Cemectp 7,
Bun camocrositensHoM paboTh
qac qac
1 2 3
N3yuenune TeopeTdeckoro Marepuana
44 44
nucuuruael (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO 10 10
ycneBaemoctu (TKY)
Jomamrnee 3aganue ([13)
KonTposnbhble pabotsl 3a0uHuK0B (KP3) 20 20
[ToaroroBka kK MpoMeKyTOYHOMN 5 5
atrecrauuu (ITA)
Bcero: 79 79
2. [TepeueHsb yueOHO-METOIUYECKOTO 00eCTICUCHHUS

JUISL CAMOCTOSATENIbHON PabOThl 00YUYarOIIMXCS 110 AUCITUIUTHHE (MOIYJIIO)

KypcoBoe npoekTipoBaHue/ BEITOIHEHUE KypCOBOH PabOTHI
Y4eOHBIM IIaHOM HE TIPEyCMOTPEHO

Y4eOHO-MeTOINYEeCKHe MaTepualbl JJsl CaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B

n.a. 7-11.

3. [TepedyeHb MEYaTHBIX U SJIEKTPOHHBIX YUCOHBIX H3JaHUN

[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabauIle 8.
Tabnuua 8— [lepeueHb MevyaTHbIX U AEKTPOHHBIX YUEOHBIX U3AaHUN




Mudp bubmmorpaduueckas cceiika / URL agpec Konnuectso
IK3EMILIAPO
B B
oubnanoTeke
(xpome
ANEKTPOHH
BIX
IK3EMILIAPO
B)
621.396.67 Kpsuko, A. @. AHTEHHBI U YCTPONCTBA CBEPXBBICOKUX 20
K 85 gacToT: yueb. mocooue / A. @. Kpsraxo, JI. A. denopoBa—
CII6.: I'YAIL, 2017. — 238 c.
621.396.67 ®denoposa, JI. A. @33 Pacuet 1 NpOeKTUPOBAHHE 5
d 33 ABUAIIMOHHBIX aHTECHH CBEPXBBICOKUX YACTOT: y4eOl.
nocobue / JI. A. ®enoposa, H. A. I'maakuii, b. A. AtokoB.

—CII6.: T'YAII, 2019. — 145 c. DJEeKTPOHH
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resour | as 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
BBK 32 848 Bocxkpecencknii JI.1., 'ocTtroxun B.JI., Makcumos B.M., 30
A T2 [Tonomapes JI.1. Ycrpoiictea CBY u anteHHbI M:
YK Pagnorexunuka, 2006 r.- ¢.376
621.396.67
VJIIK CunsaxoB B.A., Hepetikua MLE., ArokoB b.A. CucteMs! u 50
629.735.06 CpEeICTBa PAIMOCBA3HU TPAKIAHCKON aBHAIlMA B METPOBOM
(075) Jiara3oHe BojH. YueOHoe nocooue. 'YAIL, C.-
bbK 39.67 I16.,2008r. -180 c.
.C36
YK Kpacroxk B.H., [Tnatornos O.}0. Autennoe o6opynosanue | 50
629.735.06 CaMOJIETOB U €r0 dKCIUTyaTanus. YueOHoe mocoOue.
(075) I'VAIL, C.-116.,2002r. — 4 m.11.
BbbK 39.67
.C36
bBK 32 848 Kpactok B.H. IIpoektupoanne ®AP npsiMoyronbHOR 200
AT2 dopmbl. YueOHoe nocodue. 'YAIL., C.-116.,1999r. -4 n.i.
YK
621.396.67
YK Kanamuukos B.C., Herypeit A.B. Pacuer napameTrpos 150
629.386.6 naccuBHBIX y3110B CBY meTogamu Teopuu nieneil. Yuebnoe
BBK 32.85 mocobue. I'YAIL, C.-116., 1999r.-99c¢.
.C12
YK Kanamnukos B.C., [IpycoB A.B. Texuuueckas 100
629.386.6 aNeKTpoaAnHaMuKa. Hanpasnstonme CuCTeMBI U
bbK 32.85 HarpasisieMble BOJIHBL. YueOHnoe nmocooue. [ VAIL,  C.-
.C12 I16.,2002r. -44 c.
YK Kpactok B.H. CoBpemeHHbI€ TPUHIUIIBI TOCTPOCHUS 40
629.735.06 AHTEHHBIX CHCTEM a’ponopToB. MeTo. pazpaboTka.
(075) I'VAIL, C.-116., 1999r. 1 m.a.
BBK 39.67

.C36




npuBezieH B Tabimie 9.

Tabmuma 9 — IlepedeHb DICKTPOHHBIX
TEJICKOMMYHUKAIMOHHOU cetu «HTepHeT

YK Kpacrok B.H. DnexkrpomarHuTHasi COBMECTUMOCTD 100
621.396.67 AHTEHHBIX yCTpoicTB. YueOHoe mocobue. ['YAIL, C.-116.,
2002r.
YK AHTEHHBI U yCTPOWCTBA CBEPXBBICOKUX yacToT. Penoposa | 100
621.396.67 JLA., Janunos FO.H. [IporpamMmmbl, KOHTPOJIbHBIE BOITPOCHI
Y METOMYECKHE YKa3aHUS K BBIIIOJHEHUIO KOHTPOJIbHBIX
padot .I'VAIIL, C.-I16., 2005r. 22c.
YK benouepkosckuii I'.b., Kpacrok B.H. 3anauu u pacuetsl 20
621.396.67(07 | mo kypcy «YcrpoiictBa CBY 1 aHTEHHBI»
5) C.116.,2002r.177¢
bbK 32.845
b 43
6d2 12 Hpadbxun A.JL., 3y3enko B.JI., Kucios A.I'. AuTenHo- 33
72 dbunepusie ycrpoiictBa. M.: CoB.paauo, 1974r. -586¢.
YK
621.396.67
6D2.02. Mapkos I'.T., CazonoB J[.M. AnteHHbl. M.: DHeprus, 5
396.67 M-26 1975r.-528¢c
(537(JIMAIT) | FO.H.[Janunos, B.H.Kpactok, b.T.Huxkutus, 150
T-38) JLLA.®enopoBa Texuuueckas 3JIeKTpOAMHAMUKA U
anTeHHsbl. Y.1.OnekrpoaunaMmuka. YueOHoe nmocodue.
JIMAIL JI., 1991r.-165c.
621.37(CITIMA | FO.H./lanunos, B.H.Kpaciok, b.T.Hukurtus, 150
1) T-38 JLA.®enopoBa TexHuueckast 371€KTpOAUHAMUKA U
anteHHbl. U.2. AaTeHHbl. YueOHoe nocoodue. JIMAIIL JI1.,
1992r.-196¢
621.396.67 Hukutun B.T. Teopus u Texnuka (ha3supoBaHHBIX 3
(JIMAIT) H-62 | anTenHbIX pemeTok. Yueonoe nmocooue. JIMAIIL. JI., 1988r.
-64c.
YK Bopo6beB E.A. OCHOBBI KOHCTPYHUPOBAHHS CYIOBBIX 20
629.385.46 ycrpoiicte CBY. Jleunnrpan,Cynoctpoenue,1985,
bbK 39.46 240 c.
5. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX ISl OCBOECHUS JUCLMILUIMHBI

00pa3oBaTeNbHBIX PECYpCOB HHPOPMAIIMOHHO-

URL anpec

HanmeHnoBanue

http://e.
lanbook.com/books/element.php?pl1
cid=25&pll id=82

anreHs/ ISBN 5-89818-061-3

I'puropses 1.H. I[IpakTnueckne KOHCTpYKIUN

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

Porxammens K., Kpuiike A. AHTEHHBI.
Tom 1,11-e u31..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pl1
cid=25&pll id=81

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




http://e. Kpasuenko B.®.,Cupenko 0.K.,Cupenko
lanbook.com/books/element.php?pl1 [TpenomneHue MeKTPOMarHUTHBIX BOJTH
cid=25&pll_ 1d=2689 OTKPBITBIMU PE30HAHCHBIMU
MozenupoBaHHe U aHATN3 IEPEXOAHBIX U
YCTaHOBHBILIUXCS TIPOIIECCOB.
®uzmatant;2011.-320c. ISBN

http://e. ®danproBckuit O.U1. Texuuueckas
lanbook.com/books/element.php?pll AIIEKTPOAMHAMHUKA

cid=25&pll id=403 2009.-432¢.ISBN 978-5-8114-0980-8

http AHTeHHO-(pUIepHBIE YCTPOICTBA U
://lib.aanet.ru/index.php?option=com_irbis& | pacmpocTpaHeHHue pagruoBOJIH.

Itemid=300&12 Vuebnuk /I'.A.Epoxun,H./I.Ko3sipes,Yepubix  /

IDBN=BOOKS&121DBNAM=BOOKS&C | Pen.I'.A.Epoxun, 2007.-491c.
21COM=S&521ALL=(<.
>MFN=47038<.>)

http://window.edu.ru/resource/146/73146/fil | Yctpoiictea CBY u aHTeHHBI
es/malkov-a.pdf

6. Ilepedensr HHPOPMAITMOHHBIX TEXHOJIOTUI
6.1. [lepeyerr TpoOrpaMMHOTO OOECTICUCHHSI, HCIOIB3YEeMOr0 TPHU OCYIICCTBICHUHN
00pa3oBaTeNLHOTO Mpoliecca MO AUCIUIIINHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmauie 10.

Tabmuua 10— IlepedyeHs mporpaMMHOT0 00ECTICYCHHS

Ne i/t HaumenoBanue

He npenycmotpeno

4. [TepedeHb AEeKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
[Iepeuyenn 3JIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB nH(pOpPMaLIOHHO-

TENICKOMMYHUKAIIMOHHOW ceTn «VHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIMILUINHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa3OBaTENbHBIX PECypcoB HH(OPMALIMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «HTEpHET»
URL anpec HanmenoBanue
http://e. ['puropses U.H. IIpakTideckne KOHCTPYKIIUN
lanbook.com/books/element.php?pll anTeHn/ ISBN 5-89818-061-3
cid=25&pll 1d=82
http://e. Porxammens K., Kpumike A. AHTEHHBI.
lanbook.com/books/element.php?pll Towm 1,11-e u3n..416 c. ISBN 5-85648-715-X
cid=25&pll 1d=818
http://e. Porxammens K., Kpumike A. AHTEHHBI.
lanbook.com/books/element.php?pll Tom2 DMK, ISBN 5-85648-716-8
cid=25&pll 1d=81
http://e. KpaBuenko B.®.,Cupenko F0.K.,Cupenko
lanbook.com/books/element.php?pll [IpenomMieHnre AIeKTPOMAarHUTHBIX BOJTH
cid=25&pll 1d=2689 OTKPBITBIMU PE30HAHCHBIMU
MonenupoBaHue U aHAINU3 MEPEXOAHBIX U
YCTaHOBUBIIUXCS ITPOIIECCOB.
®duzmariaut;2011.-320¢.ISBN
http://e. danpkoBckuit O.U. Texandeckas




lanbook.com/books/element.php?pl1 AEKTPOTHHAMHUKA

cid=25&pll 1d=403 2009.-432¢.ISBN 978-5-8114-0980-8
http AHTEeHHO-(UIepHBIC YCTPOUCTBA U
://lib.aanet.ru/index.php?option=com_irbis& | pacnpocTpaneHue paIuoBOJIH.
Itemid=300& 12 Vuebnuk /I.A.Epoxun,H.J/[.Ko3sipeB,Uepupix  /
IDBN=BOOKS&121DBNAM=BOOKS&C | Pen.I".A.Epoxun, 2007.-491c.
21COM=S&521ALL=(<.
>MFN=47038<.>)
http://window.edu.ru/resource/146/73146/fil | Ycrpoiictea CBY u anTeHHBI
es/malkov-a.pdf
5. [Tepeuenpb nHGOPMALIMOHHBIX TEXHOJIOTUI
5.1. [Tepeyens nmporpaMMHOTo 00O€CIeUEHHUs, UCTIOJIB3yEeMOTrO MPU

OCYHICCTBJICHUHA 06p330BaTeJIBHOFO mnponecca 1o AUCIUILINHE.

[Iepeuenp UCHOIB3yEMOro MPOrpaMMHOI0 o0ecrieueHus pecTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0ecIeyeHHs

Ne i/t HaumeHnoBanmue

He npenycmotpeno

5.2. ITepeuenn MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,
UCIIOJIb3YEMBIX IIPH OCYIIECTBICHUU 00pa30BaTEIbHOIO NIPOLECCa MO JUCLUIUINHE
Ilepeyenp ucMoNB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B

tabnure 11.

Tabnuua 11— Ilepedyenp HHPOPMALTMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmotpeno

6. MartepuanbHo-TeXHUYECKas 0a3a

CoctaB MarepHalbHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MPeCcTaBleH B Taomiel 2.

CoctaB MarepHalbHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, PeCTaBleH B Taoumiel 2.
Tabnuna 12 — CoctaB MaTepralbHO-TEXHHUECKOH 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynutopun

n/n MaTepHaTbHO-TEXHIUUECKOW Oa3bl (mpu HEOOXOAMMOCTH)

MynbsTUMEUITHAS TEKIUOHHAS ay ANTOPUS

2 | JIaboparopus anteHH 1 Texuuku CBY 14.02 (I'actemo)




7. OHCHO‘IHHG cpeacTBa AJisd IIPOBCACHU A HpOMC)KyTO‘IHOfI aTTCCTalluu

7.1.

CocTaB OLIEHOYHBIX CPEACTBIIS MPOBEACHHS POMEKYTOUHOM

aTTecTaly 00YyYaloMMXCs 0 TUCIUIUIMHE pUBeieH B Tabuuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bun HpOMe)KYTOqHOﬁ aTTeCTalln HepequL OLCHOYHBIX CPCACTB

DK3aMeH

Crnucok BOIIPOCOB K AK3aMEHY;
DK3aMeHaIMOHHbIE OUJICTHI;
3amauny;

TecTsl.

7.2.

B kadectBe KpuTepueB OLEHKHU YPOBHSI CHOPMUPOBAHHOCTH

(ocBOEHHS) KOMIETEHIMH OOydYalolmMMuCs TNpUMEHsAeTcsl S-OamnbHas [IKala OLEHKHU
c(hOpMUPOBAHHOCTH KOMITETEHIIUMA, KOTOpas mpuBeacHa B Tabmuie 14. B TeueHue cemectpa
MOXeT Hcmob30BaThes 100-0abpHas MIKana MOLyJIbHO-PEUTHHIOBOM CUCTEMbI Y HUBEPCUTETA,
IpaBHJIa UCIIOJIb30BaHUS KOTOPOI, YCTaHOBIIEHBI COOTBETCTBYIOIIUM JOKAJIbHBIM HOPMATHUBHBIM

aktoMm [ VAIL

Ta6mmma 14 —Kpurepun ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHITUN

Or11eHKa KOMITETEHLINHI

5-OayUIbHAas IIKaIa

XapaxTepucTuka cpopMHPOBAHHBIX KOMITETEHIIHI

— oOyyaromuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHal;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCILHO U I'PAMOTHO €0 U3J1aracrt;

— ONUpAasCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHOW JIMTEPATYyPHI,

«OTJIMYHOY J
GATTCHOY TECHO MPHUBS3bIBACT YCBOCHHBIC HAYUYHBIEC MOJIO0KEHUS C MPAKTHIECKOMN
JIeATETLHOCTHIO HAIIPABJICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAEMbIC UM HJICH;
— JieJaeT BBIBOIBI M 00OOIIEHHUS;
— CBOOOJIHO BJIAJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX MOHITHIA.
— 00yyJaromuics TBEPI0 yCBOWI MPOTPaMMHBINA MaTepuall, TpPaMOTHO U
M0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,
CXOPOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKON JCSATEIHHOCTHIO
«3a4TCHOY )
HATIPABIICHUS;
— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;
— JeJaeT BBIBOIBI U O0OOIIEHHS;
— BJIQJICET CUCTEMON CICIMAIM3UPOBAHHBIX TTOHITHH.
— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOMU
JUTEPATYPHI,
— JIOTYCKaeT HECYIIECTBEHHBIC OMMOKH M HETOYHOCTH;
«yJIOBJICTBOPUTEIILHO» .
— UCTIBITBIBACT 3aTPYJIHEHUS B MPAKTUYCCKOM MPHUMEHEHUU 3HAHUUN
«3a4TEHO»
HaIPaBIICHUS;
— c1ab0 apryMEHTUPYET HayIHBIC MTOJIOKEHUS,
— 3aTpyaHSACTCS B OPMYITUPOBAHNUN BHIBOJIOB M 00OOIIICHUI;
— YAaCTUYHO BJIaJICET CUCTEMOM CIICITUATU3UPOBAHHBIX MOHSITHH.
— o0yJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOTO
Marepuana,
— JIOTyCKaeT  CYyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPHU
«HEYJIOBJICTBOPUTEITHHOY ’
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTECHO»

— MCTBITHIBACT TPYJHOCTH B MIPAKTUYECKOM NPHMEHEHNH 3HAHUIA;
— HE MOXKET apryMEHTUPOBATh HAyYHBIE ITOJIOKEHUS,;
— He opMyJIUpyeT BHIBOJOB U 00001IEHUI.




7.3. Tunosele KOHTPOJIBHBIE 3a/1AHNS WIM UHBIE MAaTEPUAJIBI.

Bomnpocs! (3agaun) 11 5K3aMeHa MpecTaBieHsl B Tadmuue 15.

Bomnpocsr (3amaun) aiist sx3aMeHa mpeIcTaBIeHbl B Taommie 15.

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

Ne Kon
wn [Tepedyens BompocoB (3a1a4) st IK3aMeHa HHKATOPA
1. XapaKTepUCTUKY aHTEHH: aMIIUTYAHAs! (PYHKLUS HAIIPaBJIEHHOCTH , IIK-3. 3.1
MOJIAPU3ALMOHHAs XapaKTEPUCTHUKA U MOIAPU3ALMOHHAs 1MarpaMma, IK-3V.1
KH/, KITA, KY, KUII, neiictByromas JirMHa, MOLIHOCTh U3TyU€HHUS, IIK-3B.1
COTNIPOTHBJICHUE U3IYUYEHHUs], BXOJHOE CONPOTUBIICHUE. [IK-4VY.1
2. PacnpeneneHue Toka U 3apsJ0B B IPOBOJaX CUMMETPUYHOI0 BHOpaTopa.
3. [Tone u3nyyeHus CUMMETPUYHOTO BUOpATOpa.
4. AMIuATy 1Hast QyHKITUS HAIlpaBICHHOCTH BUOpATOpa B JHAaIa3oHe
4acToT.
5. MouHoCTh H3iTydeHus, conporusienue nanydenns, KHJI u KITJI
CUMMETPUYHOTO BHOpATOpa.
6. BxoaHoe conpoTuBiieHHEe BHOpaTopa M MIMPOKOIIOJIOCHBIE BUOPATOPHI .
7. CumMeTpUpyIOIIMe YCTPOUCTBA JJIsl TUTAHKS TPOBOJIOYHBIX aHTEHH
KOAKCHaJIbHBIMU JIMHUSIMU [IEPENAYH.
8. ITosie n3myuyeHus IMHEHHOW CUCTEMBI DKBUIUCTAHTHBIX NIECHTHUYHBIX
n3nydaresei. Teopema nepeMHOKEHHUS.
9. [IpuHIMI KauaHUs Jy4da B HENOABUKHOM JIMHEHHOM CUCTEME
M3JIy4aTesIeH.
10. HampaiieHHbIe CBONCTBA JIMHEHHOU cHH(}DA3HON CUCTEMBbl H3Tydareneil.
11. HanpasieHHble CBOMCTBA TUHEMHOM CUCTEMBI C OCEBBIM M3ITyYCHUEM.
12. JlnarpaMMBbl HaIIpaBJICHHOCTH AaHTEHHBI «BOJIHOBOM KaHa» B E u H-
IJIOCKOCTSIX
13. @yHKIHYS HANPABIECHHOCTH INIOCKOCTHON aHTCHHOM PELIETKH.
14. B3aumMHoe BiusiHue BUOpaTopoB, paboTarolux B cucteme. BxogHoe
COIIPOTHBIICHHE, COOCTBEHHOE, B3aUMHOE
15. CuMMeTpHUHBIHA TOPU30HTAIBHBIN BUOPATOP HAJl MOBEPXHOCTHIO 3EMIIH.
16. CHUMMeTpHUYHBIM BEpTUKAJIbHBIA BUOPATOp HaJ MOBEPXHOCTHIO 3EMIIH.
17. HecumMeTpruyHbIil BepTUKaIbHBINA BUOPATOp HaJl HOBEPXHOCTHIO 3EMIIH.
I'- u T- oOpa3uble anTeHHBI. [I[pOTHBOBECH U 3a3eMIICHUS, HX
KOHCTPYKILIMS U HA3HAYCHUE
18. [TpuHIIMTT TBOWCTBEHHOCTH U €r0 IPUMEHEHUE VISl ONIPEACIICHUS
XapaKTEPUCTHUK U3JTyUSHHsI IIeSTU B IJIOCKOM O€3rpaHMYHOM 3KpaHe.
19. M3nydaromue menu B BOJIHOBOI€. BUibl BOJTHOBOAHO-IIIENIEBBIX AHTEHH.
20. MeTtopl pacuera Mo U3Iy4EeHHs allepTyPHBIX aHTEHH. BHYTpeHH:s U
BHEIIHAA 3a7a4u. [IpuHIun 35xBUBaneHTHBIX TOKOB. [lose n3nydyenns
TUIOIIAKHU MPOU3BOJIBHOM (POPMBL.
21. [Tone uznyuenus cuHpazHON NPSIMOYTOIBHOM IIIOIAIKU C TOCTOSIHHBIM
Y KOCHHYCOMJIAJIBHBIM 3aKOHAMU PACIPEACICHUS aMIUIUTY IbI MOJIS.
22. BnusiHue pa3nuyHbIX 3aKOHOB pacnpeaeneHus (aszbl MO PacKpbIBY
AHTEHHBI HA IUarpaMMy HalpaBJICHHOCTH.
23. E - nnockocTHOM cexkTopuanbHbIi pynop. I'eomerpuyeckue napaMeTpsl.
OnTtumaineHbli pynop. [losie B packpbIBe U 10JI€ U3JTyYEHUs
24. H - ruiockocTHOM cekTopHabHbINA pynop. ['eomerpruueckue napaMmeTpsl.

OntumansHbeii pynop. [lone B packpbiBe U 10JI€ U3TyYEHUS




25.

JlsnexkTpuueckas TMH30Basi aHTEHHA. | eoMeTpuuecKue napameTpsl.
[Tpuniun padotsl. YpaBuenue npoguis. Ilose B packpsiBe U mnose
U3JTy4YEHUsl.

26.

MerautonnacTuHyuaras JMH30Bas aHTeHHA. |'eoMeTpuueckue
napameTpsl. [Ipuniun padotel. YpaBuenue npoduis. [lone B packpsiBe u
10JIE U3JTYUYECHUSI.

27.

30HMpPOBAaHUE JTUH30BBIX AHTCHH. Y paBHEeHHsI MPOduiiei 30HUPOBAaHHBIX
JIMH30BbIX AHTCHH. HpeI/IMyH_IGCTBa 1 HCAOCTATKH 30HUPOBAHU.

28.

[Tapabonuyeckue 3epKaabHbIC AHTCHHBI. Y paBHEHUE TTPODHIIS
napabosIou1a B OJISIPHON M IEKapTOBOM cucTeMax KoopauHar. [lose B
packpsiBe. KY, KHJI, KUII, KI1/[. OntumansHbIi yroyl pacKpbiBa.

29.

MerTob! yCTpaHeHHsI PeaKlny 3epKajia Ha 00JIydaTelib. 3epKajio ¢
IOBOPOTOM IJIOCKOCTH MOJIIPU3ALIHN.

30.

Crioco0w1 hopMHUpOBaHUS THATPAMMBI HAITPABICHHOCTH BHJIA
«KOCEKaHCY.

31.

Cdepuueckast aHTEeHHA C ITUPOKUM YTIIOM KavyaHus jryda. [IpuHImn
pabotbl. ['eomeTpruecKue napameTpsbl.

32.

JIByx 3epkanbHas anteHHa Kaccerpena. [Ipunimn paGoTsl.
['eomeTpryeckre napameTpsl.

33.

JIByx 3epkanbHas anteHHa [ peropu. [Tpuniun pabotsl. ['eomerpuueckue
napamMeTphl.

34.

JIByX 3epKajbHasi aHTEHHA C IJIOCKUM 3€pKaJioM 3a o0Jrydaresem.
[Tpuniun paboThl aHTEHHBI U 3€pKaJia C MOBOPOTOM IUIOCKOCTH
MOJIIpU3alluu

35.

XapaKTepUCTUKHU U PEKUMBI BOJIH B JIMHUSX niepenaun. Hanpsoxenue
cymMMapHoi BoiHbI. BxogHoe conporusienne. Koaddurmentsr Oerymieit
Y CTOSTYEH BOJHBL. Y CIIOBUE CYNIECTBOBAHUS B JIMHUH OCTYIIICH BOITHEI.

36.

JIuHMs KOpOTKO3aMKHYTasi Ha KOHIE. Pacipenenenne cyMMapHOW BOJIHBI
TOKa U HalpsbkeHus. BxogHoe conporusiienue. [Ipumepsr
WCIIOJIb30BAaHUsI B TEXHUKE AHTCHH

37.

PasomkHyTas Ha KOHLE MMHUA. PacnpeneneHne cyMMapHOU BOJIHBI TOKA
U HanpsbkeHus. BxogHoe conporusnenue. [Ipumepsl uenonb3oBaHus B
AHTEHHOM TEXHUKE.

38.

T-o6pasnbie coequnenus auHMi nepenayn. E u H- miockocTHbIe
BOJTHOBO/IHBIE TPOWHUKH. DKBUBAJICHTHBIC CXEMBI. Y CIIOBUSI BHYTPEHHETO
corjacoBaHus. PeakTUBHBIE 3JIEMEHTHI, UCIOJIb3YEMbIE ISl COTJIACOBAHUS
BOJIHOBOJIHBIX TPOMHUKOB. [[puMeHeHNnEe TPOMHHKOB.

39.

JIBOIiHO¥ BOJTHOBOHBIN TPOHHUK. KOHCTpYKIUS, MPUHIUI paOOTHI U
CBOMCTBA.

40.

AHTeHHBIN nepeknodarenab UMyabcHol PJIC Ha 1BOMHBIX TPOWHUKAX

41.

Hymekcep Ha 1BoiHBIX T-MocTax mpu padote PJIC Ha oHYy aHTEHHY B
HEMPEPHIBHOM PEXXHUME.

42.

Komb1ieBoii BOJTHOBOIHBIN MOCT. Y cJTIOBHE BO30YKICHHUSI TIJIeUa, €CIIH
KOJb10 cBepHYTO B E-mutockoctu (H-mmockoctr). @a3bl BOJIH HA BBIXOIAX
13 11ed MocTa ( BEKTOPHBIE TMarpaMMbl PU MATAHUH U3 Pa3HBIX TUICY).

43.

AHTEHHBIN NepeKIoYaTesb npuemM-nepenada ummyiabcHoi PJIC Ha
KOJIBILIEBBIX MOCTaX.

44.

[I{enreBoii BomHOBOAHBIN MOCT. KoHCcTpyKknms. ['eomeTpuueckue
napameTpsl. [Ipuniun paboTel. BekTopHble AuarpaMmbl CUTHAIOB Ha
BBIX0JIaX MOCTA.

45.

AHTEHHBIN NEPEKIIIoUaTeNb pueM-nepenaya uMmiysnbcHoi PJIC Ha




‘ ICJICBBIX MOCTax

Bomnpocsr (3amaun) ans 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Ne /i [Tepeuens BompocoB (3amaw) auist 3aueta / qudd. 3adera

Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE NPEIYCMOTPEHO

[lepeyensb TeM Ui KypCOBOTO MPOESKTUPOBAHUS/BBIOTHEHHUS KypPCOBOK pabOTHI
Ta6mmma 17 — [lepedyern TeM 11 KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUS KyPCOBOH pabOTHI

Ne i/t

KypcoBOH paboThl

[TpumMepHBIii IepeyeHp TEM IS KypPCOBOTO IPOSKTHPOBAHUS/BBITIOITHEHUS

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bompocel 11 mpoBeneHHMsT TPOMEXYTOYHOM aTrTecTalliii B BUJAE TECTUPOBAHUS
npeJcTaBieHbl B Tabuie 18.

Tabauna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

No

n/n

[TpuMepHBIii epedeHb BONPOCOB JUIsl TECTOB

Kon
WHJUKATOpa

1.

Kakue pyHKIMH BHINOJHSIET NMepeaaoiasi aHTEeHHA, eCJIM OHA
NMOJAKJ/IIOYEHA K pagHonepeIaTYnKy yepe3 GpuaepHblid TpakT?
1.IIpeobpasyer cszannbie OMB B punepe, Hecyure nHGOpPMALIUIO OT
ITP]1, B cBOOGOIHO-pacipocTpanstonuecs IMB ¢ coxpaneHuem
uHpopManuu 1 HOPMUPYIOT BIIOJIHE OIpeaesieHHbIE TpeOyeMble
XapakTepucTuku u3nyuenus ([H, nonspuszamus B 3aJaHHOM JMana3oHe
4acToT)

2.Y1upasisieT XapaKTepUCTUKAMU T10JIS U3IyYCHHs BO BpEMEHH U
IIPOCTPAHCTBE.

3. YBenuuuBaeT MIOTHOCTh IIOTOKA MOIHOCTH B OKPY KaroIIEM
IIPOCTPAHCTBE.

CdopmyanpyiiTe Ha3HAYeHNE MPUEMHOH AHTEHHBbI?

1.06ecnieduenre HaMpPaBIEHHOTO MPUEMa, YACTOTHAS U TOJSPHU3aI[MOHHAS
ceneKuus PaauOCUTHAJIOB, a TaKXKe npeoOpazoBaHus
pacnpoctpansitonuxcs OMB B cBOOOJHOM MPOCTPAHCTBE B CBSI3aHHBIC
OBM, mnanpaBneHHsie 10 ¢uUAEPY K TNPUEMHHKY C COXPaHCHHEM
uHpOpMaLIUH.

2.Y1upaBiieHHE CEJEKTUBHBIMM CBOMCTBAMHU IO YacTOTE, MOJISPU3AIUH,
HaIpaBJICHUIO.

3.M3meputenpHble (PYHKIIMKA - OMPENEICHUE HAIpaBICHUH, C KOTOPBIX
MPUXOJSIT CUTHAJIBI M IOMEXHU.

Kakoii yacToTHBINU AUANA30H OTHOCUTCH K JJIMHHBIM BOJIHAM?

I1K-3.3.1
IIK-3V.1
I1IK-3B.1
IIK-4V.1




1.Yacrorusni auana3od 30-300 kI 1.
2.YactoTHbl# nuamna3oH 3-30 xI'm.
3.Yacrorusi nuana3ol 3-30 M1

Yto HA3LIBAKOT aMILIMTYAHO! QyHKIHEl HATIPABJIEHHOCTH
AHTEHHBbI?

1.3aBUCMMOCTD aMIUIMTYAbl HAIPSYKEHHOCTH 3JIEKTPUUECKOIO I10JIS B
JaTbHEN 30HE OT YIIIOBBIX KoopAuHAT 0, ¢ B chepruueckoit cucreme
KOOpAUHAT MPU yCIOBUH, YTO paCCTOAHUC OT aHTCHHBI 10 HaGJIIOI[aTCJISI
0CTaeTCsl MOCTOSTHHBIM.

2.3aBUCUMOCTb aMIUTUTY bl HAPSHXKEHHOCTH 3JIEKTPUIECKOTO TOJIS B
OMmKHEH 30HE aHTEHHBI OT YTIJIOBBIX KOOpAMHAT 0, ¢ B cheprudeckoit
CHUCTEME KOOPJIMHAT MPHU YCIOBHUH, YTO PACCTOSIHUE OT AaHTEHHBI JI0
HAOJIFOHATENS OCTAETCS IIOCTOSTHHBIM.

3.3aBUCUMOCTD pacrpeaeNeHUs] aMILTUTY/Ibl TOKa Ha aHTEHHE OT €€
JIMHEHHBIX pa3MepOB.

Yto HA3BLIBAIOT MOJSAPU3ANUOHHON XapaAKTEPUCTUKOH AHTEHHbI?
1.Kpuas, koTopyto onuceiBaeT konen Bekropa E (rogorpad Bektopa E) B
MJIOCKOCTH MEPIEeHIUKYJISIPHON HAMPABICHUIO PACTIPOCTPAHECHUS
AIIEKTPOMArHUTHOW BOJIHBI B CBOOOTHOM MPOCTPAHCTBE.
2.I'eoMeTpHruecyKkoe MECTO MaKCUMAaJIbHBIX IIpoeKLuii BekTopa E Ha
BPAILAOIIYIOCS OCh MPUEMHON aHTEHHBI B INIOCKOCTH
NEepPHEHANKYISIPHON HAMIPABIECHUIO PACIIPOCTPAHEHHUS.

3. 3aBUCUMOCTh aMIUIUTYIbl HAMIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIs B
JAIbHEW 30HE OT YIJIOBBIX KoOpauHaT 0, ¢ B chepuieckoii cucreme
KOOpJMHAT.

Kak onpeneasiloT mIMpuHY AHATPaAMMbI HANIPABJIEHHOCTH AHTEHHbI?
1.YT1oBoi cexTop, NpH KOTOPOM 3HAYECHHUE aMIUIUTYAY HANPSKEHHOCTH
AIIEKTPUYECKOT0 1ot ymeHbaercs A0 3HaueHus 0. 707 Euaxc .

2. YTIJI0BOM CEKTOP, MPH KOTOPOM 3HAYECHHE aMIUIUTYAy HAIPSIAKEHHOCTH
AIIEKTPUYECKOTO OISl yMeHbIIaeTcs 40 3HaueHUs 0.5 Euaxc .

3.Y1ioBo# CeKTOp, MPpU KOTOPOM 3HAYEHHUE MOIIIHOCTH MoJia P
ymenbiuaercs 10 3Ha4eHust 0. 707 Puaxc .

Yro Ha3bIBAT KO3 PpunueHToM Oeryuieii BOJIHbI B JINHUH
nepeaayu?

1.OTHOMIEHNE aMIUTUTYIbl HANPSXKEHHOCTH CYMMAapHOM BOJIHBI B
MHUHUMYMC MIOJIA B JIMHUU IICPCAAYN K aMINNIMUTYAC HAIIPSIXKCHHOCTHU
CyMMapHO! BOJIHbI B MAaKCUMYME ITOJISL.

2.3aBUCUMOCTD AMIUIUTY OBl HANPAKCHHOCTU 3JICKTPHUICCKOI'O MOJIA BAOJIb
JIMHUY NIEPEIAUn OT €€ KOOPANHATBHI.

3.0THoOLIEHNE aMILTUTYIbl HAIIPSDKEHHOCTH CyMMapHOM BOJIHBI B
MaKCUMyMe MOJs B JIMHUM NEepelauu K aMILIUTY /1€ HaNPsSKEHHOCTH
CYMMAapHO! BOJIHBI B MUHUMYME T10JIs

IIpu KakuX yc/JI0BHAX B JIMHUHU MePeJadH CYIIECTBYET PeKUM
Oeryuiei BOJIHbI?

1.ConpoTuBieHre HATPY3KH JOIKHO OBITh YACTO aKTUBHOM BEJIMUYUHOMN U
PaBHATHCA BOJTHOBOMY COIIPOTHUBIICHUIO JIMHUU IICPCAAYH.

2. ConpoTHUBIIEHUE HATPY3KH TOJKHO PABHATHCS HYJIIO.

3.JIunus nepenavn JODKHA OBITH HArpy’)kKeHa Ha CONMPOTHBIICHHE, PABHOE
BOJTHOBOMY CONPOTHBIICHUIO CBOOOHOTO mpocTpancTBa 120m.

Ilpu KaKuX yCJI0BHAX B JIMHUHU NMepPeaadH CYyIIeCTBYET PeKUM
CTOSAYHUX BOJH?
1. ConpoTuBIEHUE HATPY3KHU JOJHKHO PABHATHCS HYJIIO WU




OECKOHEUHOCTH.

2.Jlunus nepenayun AOKHA OBITH HArpy»kKeHa Ha conpoTuBieHue 120
3.ConpoTuBieHHE Harpy3KH JOJIKHO OBITh YUCTO AKTUBHOW BETMUYHUHOMN U
PaBHSTHCS BOIHOBOMY COIPOTHBIICHUIO JIMHUM NIEPEayu.

10.

Yemy paBHsieTCsl BXOJHO€ CONPOTUBJIEHHE IBYXIIPOBOAHOM JTUHUMN
nepejaayM B ce4YeHUH Z AJIMHON [/ pa30MKHYTOM HA KOHLE?
1.ComnpoTuBieHe TUHUN YUCTO PEAKTUBHAS BEIMYMHA U U3MEHSETCS B
COOTBCTCTBUU C BBIPAKCHUCM

V 3 (Z ) .
Is(z)

2. ConpoTHUBJICHHE JIMHUU YUCTO PEaKTHUBHAS BETUYMHA U U3MEHSETCS B
COOTBETCTBUHU C BEIPAXKECHUEM

V 3 (Z ) .
Is(z)
3.ConpoTuBieHne JOMKHO ObITh YHCTO AKTUBHOW BEJIMUUHON B JTHOOOM
CCUCHHUU U paBHSITBCH BOHHOBOMy COHpOTI/IBHGHI/IIO JIMHUHN Hepe;[atm.

Zw(2) = —i-ctg Pz

Zw(2) = —i-t1gfz

11.

Yro coboii npeacTaB/sieT CAMMETPHYHBIH BUOpaTop?
1.CuMMeTpUYHBII BUOpATOp MpeACTaBIAET COOOI MPOBOJIOYHYIO AHTCHHY
C IIeYaMu paBHO JUTMHBI, PACHIOI0KEHHBIMHU B/IOJIb OOIIEH OCH, Uy
KOTOPOTO B JIIOOOM CEYEHHMH, OTCTOSIINM Ha OJIMHAKOBOE PACCTOSHUE OT
TOYEK MTUTAHUS TOKH PAaBHBI 10 BEJTMYNHE M CUH(A3HBI.

2. CUMMETpHUYHBIA BUOPATOP MPEICTABISAET COOO0H MPOBOIIOYHYIO
aHTCHHY C TJICYaMH PAaBHOM JUIMHBI, PACIIOI0KEHHBIMH MapaJlIeTbHO
JpyT APYTY, ¥ KOTOpasi B OCEBOM HAIIPABICHUH U3Ty4aeT AUarpaMmmy
HAIpPaBJICHHOCTH B BUJIE OKPY)KHOCTH (HEHAIPaBICHHOE U3JTy4CHHE)

3. CummeTpHuuHBIi BUOpATOp MpPECTABISAET CO0O0M MPOBOJIOYHYIO
aHTCHHY C IJIeYaMH PaBHOH JUTMHBI, PacloI0KEeHHBIMH BIOJIb 00IIeH ocH,
U KOTOpasi B OCEBOM HAIIPABJICHUM U3Iy4aeT Iuarpammy
HAINpaBJICHHOCTH B BUJIC BOCBMEPKH.

12.

Kakum BbIpaikeHHeM ONMUCHIBACTCS 10JIe H3Ty4YeHHs CHMMETPHYHOI0
BuOparopa B 1ajibHeil 30He?
607 N
1. E, =i—" f,(0)e" "™

n e—ikrp—iy/p

o iot
2. E, =i60f,(0)e 1, —
p=l1

P

1

60/

3. E, =i—"Lsin(@)e" .

h

13.

Kakum BbIpaxeHHeM ONUChIBaeTCS (PYHKIHMSA HANPABJIEHHOCTH
CHMMETPHUYHOI0 BUOpaTopa B J1ajibHeil 30He?
cos(kl cos @) — cos kl
1. £(0)= .

sin @

sin[z (kd_ cos 6 — 1//)}

2. f(0)= .
n sin{2 (kd_ cos 6 — 1//)}




cos(k/sin @
3. f(g):—c(:osé? )

14.

Kakoii Bua nmeetr aMmimmtyaHasi QyHKIHUSA HANPABJIEHHOCTH
MOJIyBOJIHOBOI0 cuMMeTpu4yHOro sudparopa B E n H - miiockocrsax?
1. AMmuutyaHast pyHKIMS HAallPaBJI€HHOCTH MOJTyBOJIHOBOTO
cumMMeTpuyHOro BuOparopa B E-tutockocT uMeeT Bu BOCbMEpKH, a B H-
IJIOCKOCTH — OKPY’KHOCTH.

2. AMrumutyaHasi QyHKIHS HAllPaBJICHHOCTH MOJTyBOJHOBOTO
cuMMeTpuyHoro BuOparopa B E-miockoctu nMeeT BUA OKPY>KHOCTH, a B
H- mockoctu — BocbMepKH.

3. AMmuutyaHas QyHKIMS HAlIPaBJIEHHOCTH MOJTyBOJIHOBOTO
cumMmeTpuyHoro BuOparopa B E- n H-TutockocTsiX MeeT BUI BOCBMEPKH.

15.

Kakoii n3MeHuTCs 1MarpaMmMa HaANnpaBJIeHHOCTH CHMMETPUYHOT 0
M0JIYBOJIHOBOI0 BHOpaTopa B E miiockocTn, eciiv yBeJJMYUTH €ro
aamny xo 21 = 1,54 ?

1.I'naBHBIi JIeTIeCTOK, OPUEHTUPOBAHHBIN MEPIICHAUKYJIIPHO OCH
BUOpATopa, Cy3UTCsl, HO MOSBUTCS B KaX10M KBaJIpaHTe JU(PPAKIIMOHHBIH
JIETIECTOK TOJT YTIIOM K OCH BHOpaTopa.

2. I'maBHBI JIeTIECTOK, OPUEHTHPOBAHHBIN BII0OJIb OCH BUOpaTOpa,
CY3UTCS, HO TOSABSITCS TU(MPAKIIMOHHBIE JICSNECTKU MEePIICHINKYISIPHBIC
ocH BUOparopa.

3. 'naBHBINA J€NECTOK, OPUEHTUPOBAHHBIN MEPIIEHIUKYIISIPHO OCH
BHOpaTOpa, Cy3UTCH .

16.

Kakoii n3amennTcst AmarpaMMa HanpaBJIeHHOCTH CHMMETPHYHOI 0
MOJIyBOJIHOBOr0 BUOpaTopa B E nmiockocTu, eciiu yBeTH4nTh €ro
AJIMHY 10 2I=A?

1.I'naBHBIi1 JIenIeCTOK B BUAE BOCBMEPKH, OPUEHTUPOBAHHOMN
NEPIEHIUKYJISIPHO OCH BUOpaTOopa, Cy3UTCsl.

2. I'maBHBII JIEECTOK, OPUEHTUPOBAHHBIN NEPHEHIUKYJIIPHO OCH
BUOpaTOpa Cy3UTCS, HO MOSBUTCS B KaX/I0M KBaJIpaHTe AU(PaKIIMOHHBIN
JIETIECTOK I0J1 YIJIOM K OCH BUOpaTopa.

3. I'maBHBINA JIENIECTOK B BUJE BOCBMEPKH, OPUEHTUPOBAHHOM BAOJb OCU
BHOpaTOpa, Cy3UTCA.

17.

YeMy paBHO AKTHBHOE BXO/IHOE CONPOTHBJIEHHE MOJIYBOJHOBOIO U
BOJIHOBOI'0 BUOPATOPOB MAJIOH TOJTIIMHBI?

OTBeThI:

1. AKTMBHOE BXO/IHOE CONIPOTHUBIIEHHUE I1OJYBOJIHOBOIO U BOJTHOBOT'O
BuOpaTopoB paBHO 73,1 OmM 1 5000 OM COOTBETCTBEHHO.

2. AKTHBHOE BXO/IHOE CONPOTHUBIIEHUE [10JIyBOIHOBOTO U BOJIHOBOTO
BUOpaTopoB paBHO 42,5 OM 1 1000 OM COOTBETCTBEHHO.

3. AKTMBHOE BXOJIHOE€ COIIPOTHBIIEHHE IOJIYBOJHOBOI'O M BOJIHOBOI'O
BuOpaTopoB paBHO 73,1 Om 1 377 OM COOTBETCTBEHHO.

18.

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

1. s Toro, 4TOOBI paciiupuTh pabouyo M0JIOCY YacTOT 110 BXOJHOMY
COIIPOTHUBJIEHUIO BUOpaTopa.

2. 1514 TOro, 4TOOBI CYy3UTh IMAarpaMMy HalpaBIeHHOCTH BUOpaTopa B E-
IUIOCKOCTH.

3. J171st TOro, 94TOOBI CBECTH K MUHUMYMY PEAKTHBHYIO COCTABIISIOMIYIO
BXOJIHOT'O COIPOTUBJICHUS U YBEIMYUTh COOTBETCTBEHHO aKTUBHOE
BXOJIHOE CONPOTHUBIIEHUE, UTO MPUBEAET K YBEIUUECHUIO MOIIIHOCTH
n3nydenus. Kakue ycioBust He0OX0AMMO BBIIOJIHUTE, YTOOB!I aHTEHHA
BOJIHOBOM KaHaJI M3JIydaJla B IMarpaMMy HalpaBJIEHHOCTH BJIOJIb OCU




JMHEWHON CUCTEMBI M3JTy4aTesnei?

19.

Kak opuenTHpoBaHa B IPOCTPAHCTBE JMArPaMMa HANIPABJAEHHOCTH
cHH(a3HOMH JIMHEIHOI cucTeMbl H3JIy4yareJiei?

1.Makcumym JIH neprnesaukyisipeH ocu TMHEWHON CUCTEMBbI
W3JTy4YaTesiei.

2. MakcumyM JIH HanpaBiieH BOJIb OCH JIMHEWHOM CUCTEMBI
W3JTy4YaTesiei.

3. Makcumywm /IH HanpaBieH noa yriom K OCH JIMHEHHOW CUCTEMBI
W3JTy4aTesIei.

20.

Kakoii B B IpocTpaHcTBe MMeeT JMarpaMMa HanpaBJeHHOCTH B E-
IUIOCKOCTH JIMHEHOM CHCTeMBbI U3 ABYX H3jy4daresei A - P?

1. 2. 3. 4

v

N
A

21.

34. Kakue ycaoBusi He00X0AUMO BbINOJHUTDH, YTOObI AHTEHHA
BOJIHOBOIi KaHAJ M3JIy4yaja B JHarpaMMy HaNpaBJIeHHOCTH BI0JIb
OCH JIMHEIHOM cucTeMbl U3JayvyarTese?

1. PaccTostare Mexay U3nydaTelnsiMu d TOMKHO OBITh PABHBIM YETBEPTH
JUTMHBI BOJTHBI B CBOOOTHOM TIPOCTPAHCTRBE, a (ha3a TOKa B KXKIOM
COCEHEM HU3JIydarelie JOJKHA OTIUYATHCS Ha BEJIUYHUHY T/ .

2. PaccrosiHre MEXTy U3TydaTesiMU d JOIDKHO OBITh paBHBIM TTOJIOBUHE
JUIMHBI BOJIHBI B CBOOOTHOM MPOCTPAHCTBE, a (ha3a TOKa B KaXKIOM
COCEIHEM M3JTydaTelie JOJDKHA OTIINYATHCS Ha BETMYUHY 1.

3. PaccTosiHue Mex 1y U3nydarensiMu d JOHKHO ObITh PaBHBIM YETBEPTHU
JUTMHBI BOJTHBI B CBOOOTHOM TIPOCTPAHCTRBE, a (ha3a TOKa B KXKOM
COCeIHEM M3Ty4aTesie JOJKHA ObITh OJIMHAKOBOU ( cCHH(A3HAs CUCTEMA)

22.

35. Uto Takoe pasupoBaHHAsI AaHTEHHAs pelieTka?

1. Pemetka uznmyyarenei, B KOTOPOH MEPEMEIICHUE JTyda TUarpaMMbl
HAIpaBJICHHOCTHU OCYHICCTBIIACTCA 3a CUCT U3BMCHCHU A (1)8.351 B KaXKI0M
MOCJEAYIOIIEM U3TyyaTesie OTHOCUTEIBLHO COCEIHEr0 M0 JUHEHHOMY
3aKOHY.

2. Pemerka usiyyaTesnei, B KOTOPOU MepeMEIeHUE JTyda TUarpaMmbl
HAIMpaBJICHHOCTHU OCYHICCTBIIACTCA 3a CUCT U3BMCHCHU A (1)8.351 B KaXKJI0M
MOCJIEAYIOIIEM U3TyyaTesle OTHOCUTENIBHO COCEHEr0 MO KBAAPATUUHOMY
3aKOHY.

3. PemeTka uzmyyarenei, B KOTOPOH NMEpEMEIICHUE JTyda TUarpaMMbl
HaIPaBJIEHHOCTH OCYIIECTBIISIETCS 32 CUET KayaHUsi aHTEHHOU peleTKH
BOKpYT €€ (pa3oBoro 1neHTpa.

23.

Kakoii Bua nMeeT BbIpaKeHHe MHOKUTEIS PEIIeTKH CHCTEMbI U3
ABYX M3JIy4aTeJjieil, PpacloI0KeHHbIX HA paccTosHUHU d Apyr oT
apyra?

1. f,.,(0)= cos[% (kd cos@—y)].

2. f,.,(0) =sin(khcos0).




3. f,,(0) =cos(khcos?).

24.

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

1./lnarpamMmbl HaIIPAaBJIEHHOCTH UMEIOT BUJ] OKPY>KHOCTH U BOCBMEPKHU
cootrBeTcTBeHHO B E - 1 H- mockocTsx.

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

3. JluarpamMmMbl HapaBJIE€HHOCTU UMEIOT BUJ BOCBMEPKHU

cootBeTCcTBeHHO B E- m H-mmockocTsx.

25.

Kaxum o0pa3zom Haao npope3aTsb 11eJb B BOJTHOBO/IE € BOJIHOM THUIIA
Hi1o, 4T00BI OHA M31y4Yana?

I.H_[eﬂb Haao nmpope3aTb BAOJIb MArHUTHBIX CUJIOBBIX JIMHUM.

2. lenp Hamo npope3ath BAOJIb JICKTPUUECKUX CHIIOBBIX JTMHUM.

3. lllens Hago npope3aTh NEPIEHAUKYIIPHO MAarHUTHBIM CHJIOBBIM
JUHUSIM

26.

Kakoe paccTosinne B BOJITHOBOAHO-1Ie/1eBOoii aHTeHHe (BILIA) mosxHo
OBITH MEK1Y MPOA0JIbHBIMH HIEJSIMH HA IIHUPOKOM CTEHKe
NPAMOYT0J1bHOT0 BOJTHOBO/IA, CMEIIlEHHBIMU OTHOCHTEIBHO €r0 0CH B
HIAXMATHOM MOPsS/AKe, YTOObI OHA M3J1y4asa oauH Jenectok IH
NneprneHJIuKyJIAPHO BOJTHOBOIY?

1.PaccTosiHre MEXTy COCETHUMH IIEISIMU, CMEIIEHHBIMU OTHOCUTEIHHO
€ro OCH B IaXMAaTHOM MOPAAKE, paBHO IMOJIOBUHE NJIMHBI BOJIHBI B
BOJIHOBO/IEC.

2. Paccrosguue MCXKIAY COCCAHUMU HICIISIMU, CMCILICHHBIMHU OTHOCHUTCIIBHO
€ro OCH B IIIAXMAaTHOM TOPSIJIKE, PABHO MTOJIOBUHE JITTUHBI BOJHBI B
CBOOOJTHOM IPOCTPAHCTBE.

3.PaccTosiHEEe MEXTy COCETHUMH IIETISIMU, CMEIIEHHBIMH OTHOCUTEIHHO
Cro OCH B IaXMATHOM MOPAAKEC, paBHO NJIMHC BOJHLI B BOJIHOBOJC.

27.

Kakoe paccTrosinue B pe30HAaHCHOI BOJTHOBOJAHO-111eJ1eBOI aHTEHHE
(BII{A) ¢ npox0/ibHBIMU HIEJIAMHU HA IIMPOKON CTEHKE
NPAMOYI0JIbHOI0 BOJTHOBO/AA, CMEIEHHBIMH OTHOCUTE/JIBLHO €r0 OCH B
IAXMaTHOM NOPSIAKE, T0JKHO ObITH 0T KOPOTKO3aMKHYTOI'0 OPIIHSA
A0 OJmkaiineil K Hemy mean?

1. PaccrosiHre OT KOPOTKO3aMKHYTOI'O MIOPIIHS 10 OJIMyKalIei K Hemy
LIEJIM PAaBHO YE€TBEPTH JUIMHBI BOJIHBI B BOJTHOBOJE.

2. PaccTosiHre OT KOPOTKO3aMKHYTOI'O IOPIIHS 10 OJinKalIei K Hemy
LIEJIM PaBHO II0JIOBHHE JUIMHBI BOJIHBI B BOJIHOBOJIE.

3. PaccrostHue OT KOPOTKO3aMKHYTOTO MOPUIHS JI0 OJMKaiIIen K Hemy
LIEJIM PABHO JUUIMHE BOJIHBI B BOJIHOBOJIE.

28.

Kaky1o nonsipusanuio uzjiy4aet BOJTHOBOJHO-1Ie/IeBAsl AHTEHHA
(BIIIA) co BCTpPe4YHO-HAKJIOHHBIMH LIEJSIMU HA Y3KOH CTeHKe
NPSAMOYT0JbHOT0 BOJIHOBO/IA C PACCTOSTHUEM MeKAY 1esasimu A/2?
1.Tlonspuzanust TMHEWHAsI — TOPU3OHTaIbHAsS (TTapaJlieIbHas OCH
BOJIHOBO/IA).

2. lonspuzanust TMHEWHAsI — BEpTUKAJIbHAS (TTePIIEHIUKYIISIpHAs OCH
BOJIHOBO/IA).

3. Ilongpuzanus JIMHENHHas — NEPIEHANKYJSIPHAs OCH U3TyYarolen Eeu.

29.

Kaxkoe paccTosinne B pe30HAHCHOI BOJTHOBOJIHO-IIIEJIEBOIi AHTEHHE
(BIIIA) ¢ monepeYHbIMH LIEJSIMH HA HIMPOKOH CTEHKe
NPSIMOYT0JIbHOT0 BOJTHOBO/A J0JIKHO ObITh 0T KOPOTKO3aMKHYTOI'0
MOPIIHA 10 OJMKalIIed K HeMy ey ?




1. PaccTosiHME OT KOPOTKO3aMKHYTOT'O MOPILHSA 0 Oyivkaiiield K HeMy
I1EJIM PaBHO MOJIOBUHE JUIMHBI BOJIHBI B BOJHOBOIE A/2.

2. PaccTosiHre OT KOPOTKO3aMKHYTOT'O TIOPIIHS 10 OJIM KaIe K Hemy
I1EIM PaBHO YETBEPTH JUIMHBI BOJIHBI B BOJIHOBOJIE A/4.

3. PaccrostHre OT KOPOTKO3aMKHYTOTO MOPUIHS 1O OJVbKalIIend K Hemy
nocyeiHed 1ienu paBHo 3A/4 .

30.

Kakoii Bua nmMeeT 1uarpaMMa HanpaBJeHHOCTH BOJTHOBOJIHO-
meseBoit anteHHbl (BIL[A) Oeryuieit BOJIHbBI ¢ ONEePeYHbIMU HIEJIAMHA
Ha IMPOKOH CTeHKe MPSAMOYI0JbHOI0 BOJTHOBO/AA MPHU PACCTOTHUH
MeKay mensamu d= A1/4?

1./Inarpamma HanpaBJIC€HHOCTU UMEET OJMH TJIaBHBIH JICTIECTOK,
HaKJIOHEHHBIN K OCH BOJIHOBOJIA.

2. lnarpamma HampaBJICHHOCTA UMEET OJMH TJIaBHBIH JICTIECTOK,
NEePHEHANKYJISIPHBIA OCH BOJIHOBOAA.

3. quarpaMma HampaBJICHHOCTH UMEET OJIMH TJIABHBIN JICTIECTOK,
HAKJIOHEHHBIN K OCH BOJIHOBOJIA, ¥ TU(MPAKIIUOHHBIN MAKCUMYM,
NEPIEHAUKYJSIPHBIA OCH BOJHOBOJA.

[lepeyenp TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHON (OpPMBI

o0ydeHus1, IpeCTaBIeHbI B Ta0bmuie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/t

[TpuMepHbIii IepedeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3a]a4 / 3aJaHuil

1.

PaccunrtaTh 1 MOCTPOUTH AMArpaMMBbl HAIIPABICHHOCTH CHMMETPHUYHOTO
MIOJTyBOJIHOBOT'O BuOpatopa (ninuna Budparopa 2/=4/2) B E u H- ninockoctsx.
[TpencraBuTh 0OBEMHYIO JHArpaMMy HAIPaBJICHHOCTH.

qiauHoM 2/=4 u 2/=1,5) B E — mnockocTH.

OnpenenuTs KOMILIEKCHOE BXOJHOE COTIPOTUBIICHHE CUMMETPHUYHOTO BUOpaTOopa
UTUHOM 2/=2 M npu anuHe BoaHbl A=10 M, paauyce BubpaTtopa =4 MM 1
COIIPOTHBIICHUEM MTOTEPh, OTHECEHHOM K KJIeMMaM BuOpartopa, Ri=3 Om.

OnpenenuTs KOMIUIEKCHOE BXOHOE CONPOTUBIEHUE CUMMETPHUUYHOIO BUOpaTOpa
mmHOU 2/=15 M npu ymHe BoaHbl A=15 M, paanyce BubpaTtopa =10 mm.

PaccunTarh M MOCTPOUTH TUArpaMMy HaIlpaBICHHOCTH CUMMETPHUYHBIX BUOPATOPOB

Onpenenuth KOMIIEKCHOE BXOJHOE COMPOTUBIECHUE BEPTUKAIBLHOTO 3a3€MJICHHOTO
BuOparopa BbeicoTor A=30 M mipu JurHE BoHBI A=700 M, paguyce BuOparopa r=4
MM. CompoTUBIIEHUE MTOTEPh B aHTEHHE, OTHECEHHOE K TOKY Y OCHOBAaHHUS aHTECHHBI,
R,, =2 Om.

Paccuurate nuarpamMmmsbl HanpaBiaeHHOCTH B E- 1 H- TI0CKOCTAX TMHEHHOW CUCTEMBI
M3IydaTeNed, cocTosmend u3 derbipex (n=4) MOIyBOTHOBBIX BUOPATOpoB (2/=1/2),
PACIIOJIOKEHHBIX OJWH HaJ JIPYTMM Ha pPacCTOSHUU d=A/2 W BO30YyKIaeMbIX
cuHdazHo (y=0) TokaMu paBHOW aMILIATYIbI.

PaccuutaTte aumarpammbel HampaBieHHOCTH B E- u H- miIockocTsix JuHENHOM
CUCTeMBl H3JIydareliedl, COCTOSIer U3 JBYX MapalieIbHBIX CHUMMETPHYHBIX
BHOPATOPOB JTTMHOM 2/=A/2, pacrionoKEeHHbIX Ha PacCTOSSHUM d=A/4 pyT OT Apyra u
NUTaeMbIX TOKAMH OJMHAKOBON aMIUIUTYIBI, HO CO CABMIoM 10 dasze y=90" -

Paccunrarh reomeTprueckue M AJIEKTPUUECKUE MapaMeTpbl JUHEHHON CuH(pa3HOM
BOJIHOBOJIHO-IIICJIEBOM aHTEHHBI, Y KOTOPOM LIEIM IIPOPE3aHbl HA LIUPOKOM CTEHKE
MPSIMOYTOJIBHOTO BOJIHOBOJA CO CMEIIEHHEM OTHOCHUTENIBHO NIPOJOJIBHOW OCH B




IIaxXMaTHOM MOPAIAKE .

9. Paccuntarh NUIUHAPUYECKYIO CHUPATBHYIO aHTCHHY, PaOOTAIONIIyI0O B PEKUME
OCEBOTO M3JIyueHHUs B auamna3zoHe BoJH A=10-15 cM M uMerIIylo yroa HakJIoHa
BUTKOB (yros HamoTkn) a=140.

10 Onpenenuts reoOMETpUUECKHE pa3Mephl MUPaAMUAATIBLHOTO PyNopa, UCI0JIb3YEMOTO B
KayecTBe oOJydaTelnss 3epKalbHOW mapabosinueckoil anTeHHbl. Pabouas anmunHa
BOJIHBI A=5 CM, YpOBEHb I0JIs Ha Kparo 3epkana A=0,3, yron packpsiBa mmapadosonaa
y0=700.

7.4. Meroauueckue MaTepualibl, ONPEACIAIONIME  MPOLELYPBI
OLICHUBAHMs MHAMKATOPOB, XapaKTEpU3YIOUMX d3Tanbl  (HOPMUPOBAHUSA  KOMIIETEHIMH,
colep)karcs B JIOKaJIbHBIX HOpPMATUBHBIX akTax ['YAII, pernmameHTHpyromux NOPSAOK U
IPOLEAYPY IPOBEIEHUS TEKYILEro KOHTPOJS YCHEBAEMOCTH M IIPOMEXYTOYHOM aTTeCTalluu
obOyuaromuxcs ['YAIL

8. MeTtoauueckue ykazaHus sl 00y4arouuxcs Mo OCBOCHUIO TUCIUTUIUHBI

8.1. Metoanyeckre yka3zaHUs JUIsi OOydYaroOUIMXCSl 10 OCBOCHHUIO
JIEKIIMOHHOTO MaTepuaa (eciu npedycmompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
rIy0OKoe U SICHOE W3JIoKeHHe ydeOHoro martepuana. HasHaueHune COBPEMEHHOH JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO WH(GOPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMeHTaNbHBIX MpPOOJEeM JUCHUIUIMHBL, METOJOB HAYYHOIO T[IO3HAHHUS, HOBEHIIMX
JTOCTKEHUI HAay4HOH MbICIU. B yd4eOHOM mpoliecce JEKIUsl BBIMOIHIET METOJOJIOTHYECKYIO,
OpraHMU3alMOHHYI0 U UHGOpMaMOHHYI0 (GyHKUMU. JIeKius pacKpbIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oOjacTu 3HaHMS, €€ MpOOJeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMH.

[Mnanupyembie pe3yJabTaThl IPU OCBOCHUU 00YYAIOIMIMMUCS JEKIIMOHHOTO MaTepHaa;

— TIONyYeHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OIpeAesSeTCs LEeEBOM YCTAHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIOMy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAauecTB, JOOBM K  TOpeaMery |
CaMOCTOSITEIIBHOTO TBOPYCCKOTO MBITILIICHUS.

— TOSIBJIEHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETLHON pabOTHI;

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh Marepwall (BBIICISATH TJIaBHBIC MBICIHA WU
MOJIOKEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

—  TIOJy4YeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U MIOHSATHH.

JlekIMOHHBIN ~MaTepuad MOXET COMPOBOXKIATHCS JAEMOHCTpalMedl ClaioB U
UCIIONb30BAaHUEM pa3laTOYHOTO MaTepuaja TMpPU MPOBEACHUU KOPOTKUX IUCKyccHil 00
O0COOEHHOCTSIX MPUMEHEHHMSI OTAEIBHBIX TEMATHK 10 JUCLHUIUIIHHE.

CTpyKTypa nmpeaocTaBiIeHus JEKIIMOHHOTO MaTepuana
— 1.®opMyMpoBKa 332491 JICKITHH.

— 2. Paznmensl u maparpadsl u3naraeMoro MaTepuaia ¢ COOTBETCTBYIOIIMMU MaTEMaTHUECKUMHU
BBIKJIQIKAMH.

— 3. I'padmyeckue marepuaibl HEOOXOAUMBIX TEOPETUIECKIX 3aBUCUMOCTEH.

4. BbIBOJIBI IO KAKJIOMY pa3iely.




Ecnu memoouueckue ykazanusi no 0c0eHUio JNEKYUOHHO20 Mamepuana UmMermcs 6
U30aHHOM 8ude, 8 8ude INeKmpoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, xagedpwr u
m.0., He0bX00UMO dams Ha HUX ccolaky unu npusecmu URL adpec.

8.2. Metoanyeckre ykazaHusi JJisi OOy4arolIuXcs M0 Y4YacTHIO B
CEMUHApax (eciu npedycMompeHo Y4eOHbIM NIAHOM HO OAHHOU OUCYUNIUHE)

OcCHOBHOH 11eNBIO JIJIs1 00YYaIOUIerocs sIBISIeTCA CUcTeMaTH3alus U 00001IeHne 3HaHul
Mo M3y4aeMoW Teme, pasfeny, (GOpMUpPOBaHHWE YMEHHS paboTaTh C JOMOJHHUTEIHLHBIMU
UCTOYHUKAaMU WHQPOPMAIIMU, COMOCTABIATh M CPAaBHUBATh TOYKU 3PEHHS, KOHCICKTHPOBATH
MPOYNTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3pEHUS M T.I. B COOTBETCTBUM C BemylleH
JUJIAKTUYECKON IIeTIbI0 COJICPKAHUEM CEMUHAPCKUX 3aHITUW SIBISIFOTCS Y3JI0BbIe, HauOoJiee
TPYIHBIC JUISI TIOHUMAHHUS M YCBOSHHUS TEMbI, pa3ieibl MUCHHUIUIMHBL Crenudukoi TaHHON
(OpMBI 3aHATHIL SBJISETCS COBMECTHAs paboTa MPErnoAaBaTeisi  00y4aromerocst HaJi pelicHueM
MOCTaBJICHHOW TPOOJEeMBbI, a IMOWCK BEPHOTO OTBETAa CTPOWUTCS HAa OCHOBE YepeIOBAHHUS
WHIMBUIYATBHON U KOJUIGKTUBHOM JCSITEIHLHOCTH.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO 10 TEME MPOCIYIIAHHOW JIEKIUH
HEOOXOJIMMO O3HAKOMHUTBCSI C IUIAHOM €ro TIPOBEICHHS, C JHUTEPaTypoOd W HAyYHBIMH
nyOauKanusMy 10 TeME CEMHHApA.

TpeGoBaHusl K IPOBEJICHUIO CEMHUHAPOB

Ili1aHOM He mMpeaAyCMOTPEHO

Ecnu memoouueckue yxazanus no yuacmuio ¢ ceMuHapax umeiomcs 8 U30aHHoM euoe, 8
suoe 31ekmpoHHbLX pecypcos oubnuomexu I'VAII, cucmemor LMS, kageopsr u m.o., Heooxooumo
oamsv Ha Hux ccoliky unu npusecmu URL aodpec.

8.3. Metoanueckue yYKa3aHUs VIS o0ydJaronmxcst 10
MPOXOXKACHUIO MPAKTUYECKUX 3aHATHU (eciu npedycmMompeHo yueOHbIM NIAAHOM NO OAHHOU
oucyuniume)

[IpakTuyeckoe 3aHATHE SIBISCTCS OJHON M3 OCHOBHBIX (POpPM OpraHuszaiu y4eOHOTro
npoIiecca, 3aKIF0YatoNIasicss B BBITOJHEHHH 00YYalOIUMHUCS TTOJI PYKOBOJICTBOM IIPETIOAaBaATEIS
KOMIUIEKCa YYeOHBIX 3aJaHUil C LEJNbI0 YCBOCHHUS HAYYHO-TCOPETUUYCCKUX OCHOB YUYCOHOM
JTMCIUTUIAHBL, IPUOOPETEHHSI yMEHUN M HABBIKOB, OITBITA TBOPUYECKOU JACSITEITHHOCTH.

[enbto MpakTUYECKOTo 3aHATHS ISl 00YUYaIOIerocs SIBJISICTCS MPUBUTHE O0YYAIOIIUMCS
YMEHHUH ¥ HaBBIKOB MIPAKTUYECKOHN JIEATEILHOCTH 110 M3y9aeMOU JUCIUTUIAHE.

[Tnanupyemblie pe3ysibTaThl P OCBOCHUH 00YYaOIIMMCS IPAKTUICCKUX 3aHITHI:

— 3aKperUieHue, yriyOJeHHe, pacIiMpeHHe W JCTaln3allis 3HAHWA T[PH PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[O3HABATCIbHBIX CIIOCOOHOCTEH, CaMOCTOSTCIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHHEC HOBBIMH METOJAaMH M METOJUKAMH H3Y4YCHHsS KOHKPETHOW y4eOHOM
JVCIIATUTHHBI,

— BBIPa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICJIICHUS TOJYYCHHBIX 3HAHUH IS
BBITIOJTHEHMS 3aJaHUIL;

— o0ecrievyeHue palroOHaIBHOTO COYETaHHs KOJUICKTHBHOM W MHIUBUIYaIbHOU (OpM
o0ydeHusl.

TpebOoBaHKsA K OPOBEICHUIO OPAKTUUYECKUX 3aHATUN
Ils1aHOM He mpeaAyCMOTPEHO




Ecnu memoouyeckue yKazauus nNo nNpoXoNCOeHUIo NPAKMU4ecKux 3aHamuil UMeromcs 6
U30aHHOM 8ude, 8 8ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopot u
m.o., He0OxX00UMo damsv Ha HuUx ccovliky uiu npusecmu URL adpec.

8.4. Metoanyeckue yKkazaHus sl 00y4aroImuXcs 10 BHIIOTHEHUIO
1a00paTOPHBIX PadOT (eciu npedycMompeHo yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImoMHEHHS 1a0OpaTOpHBIX paboT OOydYarOMMKCS [OJKEH YIIIyOuTh H
3aKpenuTh 3HAHMS, MPAKTUYECKUE HABBIKH, OBJIAJAETh COBPEMEHHON METOIUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAIM(UKAMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Boimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTe! U KOHTPOJIBHBIX MEPOIIPUATHUH.

BoimonHenue 51a60paTopHbIX paboOT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3yYeHUs] TUCIMIUIMHBI, OINpeNeIsieMOi yd4eOHbIM IUIaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreunBaroIluM pelIeHue CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— [pHOOpeTeHHE HAaBBIKOB HCCIICOBAHHUS IMPOLECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JAETalIM3alus TEOPETUYECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIMSIX;

— MoJIyuyeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCLUILINHE,

— TMpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOW  paboTel ¢ JabopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajanue u TpeOOBaHUS K MPOBEACHUIO Ja00PaTOPHBIX PadboT
1. O3HaKOMHTBCS ¢ METOUIECKON Pa3pabOTKOii K TabopaTopHOi padore.

2. Ilpopabotath CamMOCTOATENBHO TEOPETUUECKUN MaTepuas, MOACP>KUBAIOIINI
TEMAaTHUKYy J1a0OpaTOpPHOU PabOTHI.

3. O3HaKOMHUTBCS C anmapaTypou, BXOAAIIEH B Ta00OPaTOPHYIO YCTAaHOBKY.

4. PaccuuTaTh U MOCTPOUTH HEOOXOAMMBIE TEOPETUYECKHE 3aBUCHMOCTH MO 33/JaHHUIO
npenoaaBaTers.

5. OTBeTUTh HA KOHTPOJIBHBIC BOMPOCHI, UMEIOMIUECS B METOIUYECKOU pa3paboTKe K
nabopaTopHoii padore.

5. OTBeTHTh Ha BOMPOCHI KOJUIOKBUYMa, IPOBOAMMOTO MpENoJaBaTesieM Mepen
BBITIOJTHCHHEM J1a00PaTOPHOI pabOTHI.

Crpykrypa 1 dhopMa otdera o 1a0oparopHoii pabore
OTyer I0JKEH COIepKaTh:

1. TuTynbHBIN JHCT.
2. Kpatkyto hopmynrpoBKy 3a7auu UCCIICTOBAHHUS.
3.CTpyKTypHYIO CXEMY U3MEPUTEIHHON YCTaHOBKHU J1a00paTOPHOM pabOThI.

3. TabmuIel SKCIIEPUMEHTATLHBIX UCCIIEA0BAHUN.

4. I'padpuueckre 3aBUCUMOCTH OT 33JaHHBIX MTAPAMETPOB HCCIEAYEMbIX BETMUUH.

5. Pacuernpie gaHHBIE W TpadUUYeCKUE MaTepuadbl HEOOXOJUMBIX TEOPETHUCCKHX
3aBUCHUMOCTEH.

6.CpaBHUTENbHBIA aHAIN3 JAHHBIX TEOPUH U IKCIIEPUMEHTA.

7. BeiBo1bI IO pabore.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU paboTe




OTuer BBINONHAETCS B COOTBETCTBUM C  JCHCTBYIOIUIMMH T'OCYJapCTBEHHBIMHU
CTaHJApTaMM KaXKIbIM CTYJIEHTOM MHIMBHyaJIbHO B IIEYaTHOM MJIM PYKOIIMCHOM BHJIE Ha Oenon
oymare opmara 210x297 mm. TabnuIsl SKCIEPUMEHTANBHBIX UCCIIEOBAHUNA M TEOPETHUECKHUX
pacyeToB MPUBOJATCS C COOTBETCTBYIOIIEH HyMepalueil 1 3aroJoBKaMu.

Ilepeyenb MeTOAMYECKHMX YKa3aHHMI 1O NPOBeJAeHMI0 Ja0opaTopHbIX pador. Bcee
MeTOAHYKH MMeITcH HA Kadeape B 3JIEKTPOHHOM BHjIe.

1. HccnenoBanue aHTEHHbI THUIMA «BOJHOBOM KaHam». Hukutun B.T. Meton. ykas. k
BhITIOJIHEHMIO J1a0. pad. JIMAIL, JI., 1986r. -25c.

2. UccnenoBanue pymnopHbIX aHTEHH C KoppekTupyroummu jguHzamu. denoposa JLA.,
I'magkuit H.A. Meroa. yka3. k BwimmojgHeHuto mab. pa6. ['YAIIL, C.-116.2002r. -25c.
https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. HUccnenoBanue 3epkanbHbix aHTeHH. JlanwioB FO.H., Hukutun B.T. Meroa. yka3. k
BbINoHeHHIo 11a0. pabd. [AAIL C.-I16.,1996r. -25c¢.

4. CornacoBanue BoJHOBOJA ¢ Harpy3koil. denoposa JI.A., Mumrypa T.II. Merton. ykas.
K BBIIOJTHEHMIO J1a0. pabd. JIMAITIL, JI., 1991r. -30c.

5. MHccnenoBanume  dYeThIpeX  IUICEYHBIX  BOJHOBOJHBIX  3JIEMEHTOB  AHTEHHBIX
nepekirouareneil. @enoposa JI.A., Hanmno FO.H. Meron. yka3. K BBIIOJIHEHHUIO J1ad. pad.
I'AAII C.-116.,1994r. -24c.

6.MccrnenoBanue ¢a3zupoBaHHONW aHTeHHOW pemeTkd. MenbaukoBa A.FO., denopoa
JI.LA. Merton. yka3. k BeinosiHeHHto ja0. pa6. I'YAII, C.-116., 2008r. -41c.

7.MccnenoBaHue IJIOCKOM JABYX3aXOAHOW cnupanbHOM aHTeHHbl. ®enoposa JLA.,
Opaniy3oB A.Jl. Metoa. yka3. k BeinoiHenuto j1ab. pad. ['YAIL, C.-I16., 2002r. -22c.

8.MccnenoBanue aHTEHHBI ¢ perynupyemoin nosspusauueil. ®@enoposa JILA., lanunos
IO.H. Meton. ykas. k BeinonHeHuto jab. pad. FAAIL C.-I16., 1997r. -17c.

9. Uccnenoanue BoHOBOHO-1IeneBbIX aHTeHH. Hukutun B.T., T.I1.Mumypa, Kpactok
B.H. Meroza. yka3. k BeimosiHenuo j1ad. pad. ['YAII, C.-116., 1999r. -33c.

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

10. UccnenoBanue cnupanbHbix anTeHH. @enoposa JI.A. MeToa. yka3. K BBIIOJHEHUIO
na6. pad. I'YAII, C.-I16., 2002r. -22c.

8.5.  Meronuueckue ykazaHHs JUII OOYYaIOUIMXCS MO MPOXOXKICHHIO KYpPCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUSI KYPCOBOM pabOTHI (eciiu npedycmMompeHo yueOHbIM NAAHOM NO
oannou oucyunaune) KII niianom He nmpexycMoTpeH

Kypcogoii mpoekT/ paboTa mpoBOAUTCS C 1IETbI0 (OPMHUPOBAHUS Y OOYJAIOIITUXCS OTIBITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON AESITETbHOCTH.

Kypcoroii mpoekT/ paboTta 1mo3BoJisieT 00yJaromeMycs:

KII ni1anom He mpeaycMoTpeH

CTpyKTypa MOSICHUTEIEHOM 3aITMCKU KYPCOBOTO MPOEKTa/ pabOThI

KII ni1anom He npeaycMoTpeH

TpeboBanust k 0hopMIICHUIO TOSICHUTEIbHON 3alUCKH KYPCOBOIO IpoeKTa/ paboThl

KII ni1anom He npeaycMoTpeH

Ecnu memoouueckue yxazanus no Kypcogsomy npoexmupo8aruro/ 6blNOIHEHUI0 KypPCo8ol
pabomuvl umeromcst 8 U30AHHOM 6ude, 8 6uoe INeKMPOHHbIX pecypcos oubauomexu ['VAII,
cucmemvl LMS, kageopet u m.o., Heobxooumo dame Ha Hux cculaky unu npusecmu URL aopec.

8.6. Mertoauueckue yKa3aHus JUIA oOyyJaronmxcs o MPOXOKICHHUIO
CaMOCTOSTEJIHOM PabOTHI



B Xoje BBITIONHEHHUS CaMOCTOSTEIBHONH pa0OThI, O0YUYAONIUICS BBITIOJHSIET paboOTy IO
3aJJaHUI0 ¥ IPU METOJMYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero HemocpeICTBEHHOIO
y4acTusl.

Jns oOyuaromuxcst mo 3aoyHoi ¢opme 00ydeHHs, caMOCTOsITeNIbHas paboTa MOXKET
BKJIIOYATh B CeOSI KOHTPOJIBHYIO paboTy.

B npouecce BbINONHEHUs] CaMOCTOATENIBHOW paboThl, y oOywaromierocsi Gopmupyercs
nenecoodpasHoe IaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHHUS
U HaBbIKM B YCBOCHMM U CHUCTEMAaTH3alMM MPUOOpETaeMbIX 3HAHUH, 00ECeYMBAaeT BBICOKHMN
YPOBEHb YCHEBAaEMOCTH B NEpuOJ OOydYeHHUs, TOMOTaeT IIOJYYUTh HABBIKM IOBBIIICHHS
npo¢eCCHOHATBHOIO YPOBHS.

MetonuyeckumMu ~ MaTepuajamMH, — HalNpaBSIOUMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaroIUX CSASBISAIOTCS:

—  y4eOHO-METONYECKUN MaTepHa Mo TUCIHILINHE;

— METOJMYECKHE YKA3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydarommnxcst
0 32049HOU (hopme 0OyICHHUS).

Ha xadenpe nznansl MeToin4ecKue yKa3aHHus O IPOXOXKICHUIO CAaMOCTOATEIbHOM
paboThl UMEIOTCA B U3/JaHHOM BHJIE U B 3JIEKTPOHHOM BHJIE:

l.®enoposa JI.A., lanunoB IO.H. AHTEHHBI M YCTpPOWCTBAa CBEPXBBICOKHUX 4YacTOT.
[IporpaMmbl, KOHTPOJILHBIE BOIPOCHl U METOJUYECKHE YKA3aHUS K BBIIIOJHEHUIO KOHTPOJIbHBIX

pabot .I'VAII, C.-I16. 2005 r.,22

8.7. Meronuyeckue ykazaHUS [ OOYy4alOUIMXCA MO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MPEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUU
00y4aroluXxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C IIEJIbI0 OLCHUBAHUS XO0/a OCBOCHUS
JTUCIUTUIAHBI.

Cucrema OLIEHOK 10 IPOX0XKICHUIO TEKYLIET0 KOHTPOJIS YCIEeBAEMOCTH OCYLIECTBIIAETCS

B COOTBETCTBUM ¢ TpeOoBaHusMu Ilonoxenuit «O TekyleM KOHTpOJE YCIEBAEMOCTH H
NPOMEXYTOUHOM aTrectanMu cTyAeHToB ['YAII, oOywaromuxcs 1o HporpaMmam BBICHIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa Yy4eOHOW paboTh
ctyneHtoB B 'Y AID.

8.8.  Meronnueckue yka3aHus JUisi 00y4aromuxcs MO MPOXOKACHUIO TPOMEKYTOUHOM
aTTeCTaIlHH.

[IpomexxyTounass  arrectanusi  OOydarONIMXCSl  NpPEIyCMaTpUBAeT  OLIGHUBAHHE
POMEKYTOYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuinHe. OHa BKITIOYAET B
ceOst:

— D9JK3aMeH — (opma OICHKH 3HAaHUH, TOJYYEHHBIX OOYyYarOIIMMCS B IIPOIECCE
U3yYeHUs BCEW MUCHUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSTEIBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MX JJS PEHICHUs NMPAaKTUYECKUX 3a7ady. DK3aMeH, KaK MpaBUiIO, MPOBOAMTCS B
MepUoJ] HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAllMOHHOW OLEHKON «OTIUYHOY,
«XOPOUIOY, «YAOBIECTBOPUTEIILHOY, «HEYAOBICTBOPUTEIHHO.

— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MOTYUYEHHBIX OOYYAIOUIMMCS B XOJI€ MU3yUCHHUS
y4eOHOH JTUCIUILTUHBI B LIEJIOM HIIM IPOMEKYTOUYHAs (110 OKOHYaHUU CEMECTpa) OLICHKA 3HAHUI
00yYaromuMcsi IO OTJAEIBHBIM pa3fiesiaM AMCHUIUIMHBI ¢ aTTECTAI[MOHHON OIIEHKOH «3a4TCHO»
WIN HE 3a4TEHOY.

— nuddepeHIMpPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUHM, IOJy4YEHHBIX
00yJaromuMcsl IPU M3YYCHUU TUCIMIUINHBI, TP BBIOJHEHHH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HAyYHO-UCCIICOBATEIILCKUX PA0OT U MPOXOKIACHUU MPAKTHK C aTTECTAIIHOHHON OLIEHKOM
OTIIMIHOY, «XOPOIIIOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.



Cucrema OLEHOK INpU MPOBEAECHUU IPOMEKYTOUHOM aTTECTAllUM OCYILECTBISETCS B
cooTBeTcTBUM C TpeboBanusMHu [lonokenuit «O TekylieM KOHTpOJ€ YCHEBAEMOCTH U
IPOMEXYTOUHOH arrectaiuu cryfeHToB ['YAIIL, oOyuarmuxcsi mo mporpaMMaM BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIGHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AID.

JIuct BHECEeHUS U3MEHEHUH B pabouyto NporpaMmy AMCLUIUIMHBI

Jara BHECEHUS

N Harta u Neo
W3MEHCHUH U Ioanuck
o . N MPOTOKOJIA
JIOTIOJTHEHHH. ConepxaHue H3MEHEHHUH W JIOTIOJTHEHHUHA I 3aB.
[Moxmuck BHECIIETO kadempoit
Kadeapo

N3MCHCHU
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