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AHHOTALUA

JuctunnuHa « AHTEHHBI M YCTPOICTBA CBEPXBBICOKOM YAacTOTHI» BXOAMUT B 0a30BYIO YacTh
00pa3oBaTeNbHOM MPOTPaMMbl MOJATOTOBKH  OOyYalOIIUXCS IO chenuanbHocTH  «25.05.03
«TexHuueckass ~ SKCIUTyaTalMsi ~ TPAHCHOPTHOTO  pajanooO0OpyAOBaHUS»  HANpPaBIEHHOCTH
«TexHudeckass OJKCIUTyaTaliisi PaJdOdJICKTPOHHOTO O0OpYyNOBaHHMS BO3AYIIHBIX CYAOB U
aspornoproBy. Jlucuurumza peanusyercs kadenapoit Ne21.

Jucnumniuza HateneHa Ha GopMUpOBaHHUE y BBIITYCKHUKA

npodeccruoHaTbHBIX KOMIETCHIIHIA:

[IK-2 «roTOBHOCTH K TIPOBEACHHUIO HCIBITAHUNW U ONPEIeIeHUI0 pPaboTOCTIOCOOHOCTH
YCTaHOBIIEHHOTO, AKCIUTyaTHPYEMOT0 ¥ PEMOHTHPYEMOTO TPAHCHIOPTHOIO PAAHOAIEKTPOHHOTO
000py1I0BaHUS.

Copmep:xaHue MUCUUIUIMHBI OXBAaTBIBAE€T KPYr BOIPOCOB, CBSA3AHHBIX C MapamMeTpamMu
nepenaoumx 1 npueMHbix anteHH CBY nuanaszona. B nucuumuivHe paccMaTpuUBarOTCsl MPUHLIMIL
JNEHCTBUS, TEOMETPUYECKUE M DJICKTPUUECKHUE XAPAKTePUCTHKH  PA3NUYHBIX THUIIOB AHTEHH:
BUOPATOPHBIX, IIEJEBBIX, PYHOPHBIX, JIMH30BbIX, 3€PKAIbHBIX, @ TaKXKe HaIllpaBJICHHbIE CBOWCTBA
cuctembl m3nydareneil. [IpuBonsTcss cBeneHus 00 OCHOBHBIX —YCTpPOWCTBax (DUAEPHOTO TpakKTa
CBY Auara3oHa. JCIIUTECIIAX MOIITHOCTH, HaIpaBJICHHBIX OTBETBUTCIIAX, Bpalmaromuxcs
COWICHEHHSX, AHTEHHBIX MEPEKII0UaTeNaX U JIp.

[IpenomaBanue AMCHUIUIMHBI IPEIyCMaTPUBACT ciieayromue (OpMbl OpraHu3aui yueOHOTO
mpolecca: JeKIUd, JabopaTopHble padOThI, MPAKTUYECKHE 3aHATHSA, CaMOCTOsITeNlbHAas padoTa
CTYyJIEHTa, KOHCYJIBTAllUN, KYPCOBOE IIPOCKTUPOBAHUE

[IporpaMMoii AMCUUIUIMHBI TMPEAyCMOTPEHBI CIEAYIONIME BHUABI KOHTPOJIS: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTals B popMe 3K3aMeHa.

OO61mas TpyJ0eMKOCTh OCBOSHUS JUCIUILIMHBI COCTABISET 6 3a4eTHBIX equHuIl, 216 yacos.
SI3bIK 0OYYEHUS 110 TUCIUITIHHE «PYCCKUN.



1. IlepedyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCHUIIAHE

1.1. Henau npenogaBaHus IMCUUILTUHBI
Llenbto npenogaBaHus TUCHUIUIMHBI « AHTEHHBI U YCTPOMCTBA CBEPXBBICOKOM YaCTOTHI

(CBY)» sBnsercs: ¢popMupoBaHue MPOPECCHOHATBHONW MOATOTOBKHU CIIEIIUAIUCTOB TI0
Hanpasienuto 25.05.03 « TexHuueckas 3KcIIyaTalys TPAaHCIOPTHOTO Pauo000pyI0BaHUA» 10
HaNpaBJIeHHOCTH « TexHUuyecKas dKCIUTyaTalus paJuo3IeKTPOHHOIO 000pYI0BAHUS BO3TYILIHBIX
CyJIOB U a3pOIOPTOB» B 00JIaCTU COBPEMEHHBIX aHTeHH U ycTporcTB CBY ; o3HakomiieHue ¢
KpPYroM Ipo0JieM, CTOSIIUX Mepe]] pa3padoTyMKaMHu aHTEHHO-(DUACPHBIX CUCTEM Ha3eMHBIX U
OOPTOBBIX PaJIMOJIOKALIMOHHBIX CTAHIUH; MOTy4YEHHE MPAKTUYECKUX HABBIKOB 110
AKCIIEPUMEHTAILHOMY MCCIIEOBAHUIO U HACTPOIiKe aHTeHH U ycTpoiictB CBY; nomyuenue
HAaBBIKOB I10 PacY€Ty U aBTOMaTU3UPOBAHHOMY pacyeTy aHTeHH U ycTporctB CBY u ymeHnne ux
MCIOJIb30BaHUS IPU TEXHUYECKOM OOCITY>)KMBAaHUH U HACTPOMKE PAAHOTEXHUYECKUX YCTPOUCTB U
CHCTEM , B HAYYHO-HCCIIEI0BATEIbCKON U TPOU3BOICTBEHHOM JIEATEILHOCTH B 00J1aCTAX
JIOKAIIMOHHOT'0, HABUTALIMOHHOT'O U CBSI3HOI'O Ha3HAYEHUSI.

1.2. TlepedeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHus: OIl

B pesynbraTe OCBOEHHS JUCHUIUIMHBI OOydYaloLIUiics JOMKEH 007ajaTh CIEAYIOUMMU
KOMITETCHIIMSIMU:

[IK-2 «roTOBHOCTh K HPOBEACHUIO HUCIHBITAHUA U  ONpPEAENCHHI0O PabOTOCIOCOOHOCTH
YCTaHOBJIEHHOT'O, JKCIUIyaTHPYEMOIO0 W PEMOHTHUPYEMOIO TPAHCIIOPTHOIO PaJHO3IEKTPOHHOTO
000pyIOBaHUS»:

3HATh!

-pusnueckyro CymHOCTh SBJICHHMH, TpoueccoB M 3(P(HEKToB, JEKAIMMX B OCHOBE
(GYHKIIMOHUPOBAHUU aHTEHH U ycTpoiicTB CBY;

- OCHOBHBIE 3aKOHBI TEOPUU HIEKTPOMATHUTHOTI'O ITOJIS;

- (u3nueckoe coepkKaHHE AIIEKTPUUYECKUX XAPAKTEPUCTUK IMEpelaloluX U MPUEMHBIX
aHTEHH, JUHUN nlepenayn U yctpoiicts CBY;

- CTPYKTYPY JIEKTPOMarHUTHOTO NOJIS HAJl UACAIBHO MTPOBOIAILEH TOBEPXHOCTHIO;

- 0COOEHHOCTH PacpOCTPAHEHUS BOJIH PA3JIMYHBIX IUANIA30HOB,;

- XapaKTEPUCTUKH MEepearoIUX U IPUEMHBIX aHTEHH U ycTporicts CBY;

- COOTHOLLEHHUS MEXKly T€OMETPUUYECKUMU U IEKTPUUECKUMU XapPAKTEPUCTUKAMU aHTEHH;

- METOJIbl pacuera OCHOBHBIX XapaKTepUCTUK aHTeHH U ycrpoiictB CBY kak 00BeKkTOB
AKCIUTyaTal|H,

- METO/IbI OLIEHKH BJIMSIHUS SKCIUTyaTallUOHHBIX ()aKTOPOB Ha HA/IEKHOCTb U IJIEKTPUUYECKUE
XapaKTepUCTHKHU aHTEeHH U ycrpoiictea CBY;

-IIPUHIUIIBI ¥ METObI COTJIACOBAHUS aHTEHH C (PUJEPHBIM TPAKTOM;

-METOJbl U CPEJCTBA U3MEPEHUS PAAUOTEXHUYECKUX XAPAKTEPUCTUK AHTEHH U YCTPOUCTB
CBUY;

- METO/IbI BBITIOJIHEHUS (POPM TEXHUUECKOT0 OOCITYKUBAHMA, TOUCKA U YCTPAHEHUS OTKA30B
B 00BEKTE IKCIUTyaTallHH;

-IpaBUJia COCTABJICHUS AHATUTHMYECKUX OO30pOB M HAYYHO-TEXHUYECKHX OTYETOB IIO
pe3yJbTaTaM BBIIIOJHEHHON paboOThl, TMOATOTOBKM IyOJIMKalMil pe3ysIbTaTOB HCCIEAOBAaHUHA U
pa3paboTOK B BUJE MPE3CHTAINH, CTaTel U JJOKIIAI0B.

YMETB.

—yYMTBIBATh COBPEMEHHBIC TCHACHLMM DPA3BUTHUS JJIEKTPOHUKH, U3MEPUTEIBHON U
BBIYUCIIUTEILHON TEXHUKH, HWH(POPMAIIMOHHBIX TEXHOJOTUH B CBOEH MpodecCHOHAThHON
JIEATEIIbHOCTH ;
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—OCYIIECTBIIATh COOpP M aHaJIM3 HCXOAHBIX HAaHHBIX JUId pacueTa U HPOEKTHPOBAHUSA
JleTajei, y3JI0B U yCTPOUCTB PAIMOTEXHUYECKUX CUCTEM ;

—peanu30BbIBaTh IMPOrpaMMbl SKCHEPUMEHTAJIbHBIX MCCIEJOBAHUM, BKJIIOYas BHIOOP
TEXHUYECKUX CPEJICTB U 00pabOTKY pe3ysIbTaToB ;

- cobupartb, 00padaThIBaTh, AaHATM3UPOBATH U CUCTEMATHU3UPOBATh HAYYHO-TEXHUYECKYIO
UH(POPMALIMIO IO TEMATUKE MCCIIeI0BaHUs, HCIIOJIb30BaTh JOCTH)KEHUS OTCUECTBEHHOM 1
3apyOeKHON HayKH, TEXHUKH U TEXHOJIOTHH;

- 00OCHOBAaHHO BHIOMPATh M BBIIOJIHATH PAacyeT M MPOCKTHPOBAHME JETallei, y3JI0B U
ycrpoiictB CBU  pagnoTeXHMYECKUX CUCTEM B COOTBETCTBUM C TEXHHYECKMM 3aJlaHHEM C
MCIIOJIb30BaHUEM CPEJCTB aBTOMATU3aLUN IPOEKTHPOBAHNS;

- PAacCUMTBHIBATh I'€OMETPHUUECKUE M AIIEKTPUUYECKHE IMapaMeTpbl OOPTOBBIX M Ha3eMHBIX
AQHTCHH,;

-[IPOBOJIUTh 3KCIIEPUMEHTAJIbHBIE HW3MEPEHUS XapaKTepUCTUK U3IY4YEHUS AaHTEHH W
napameTpos yctpoiicts CBY;

-BbIOpATh U PACCUUTATh MECTO BKJIFOUEHUS COTJIACYIOIIMUX 3JIEMEHTOB B (DUAEPHOM TPAKTE;

- OIICHUTh TEXHUYECKOE COCTOSHUE aHTEHHBI U (PUAEPHOTrO TPaKTa MO JAHHBIM YCTPOICTB
perucTpanyy KOHTpOJIs;

- 3¢ (}eKTUBHO HCHOJB30BATH METOABI M CPEACTBA KOHTPOIS M JUArHOCTUPOBAHHS
TEXHUYECKOI0 COCTOSIHMSI aHTeHH M ycTpoicTB CBY nis onpeneneHus ux paboTOCIOCOOHOCTH U
TOTOBHOCTHU K IKCILTyaTalluy;

- 00pabaTbIBaTh SIKCIIEPUMEHTAIbHBIC U PACUETHBIE JAHHBIE;

- aHaJIM3MPOBATh NPUYMHBI OTKAa30B W HEHCIPABHOCTEH, Opaka W omubOK B pabdoTe
MH)KEHEPHBIX CITyXkO.

BJIa/IETh HAaBbIKAMU!

- npaBwiaMu noctpoeHus M ureHus cxem CBUY dunepHoro Tpakra mnepeiaromux H
NPUEMHBIX aHTCHH;

- METO/IaMHU pacyeTa M U3MEPEHUs] TeXHWYECKUX XApaKTEpUCTHK M MapaMeTpOB aHTEHH U
yctporicts CBY;

- METOJlaMH BBIOOpa HM3MEpPUTENBHBIX MPUOOPOB M PAOOTHI C HUMHU IPH ONpPEIEICHHH
XapaKTepUCTHK aHTEeHH U ycTpoiicts CBY;

- METOJIaMH OLEHKH (P)YHKIIMOHAJILHOTO COCTOSIHUSA aHTEHHO-(PUJIEPHOr0 TpaKTa MO JaHHBIM
CUCTEM pErucTpanyy U KOHTPOJIS;

- crmocobaMu oOecrieueHHs] 3JIEKTPOMArHUTHOW COBMECTUMOCTH  PaJHO3IEKTPOHHBIX
CPEJICTB;

-crioco0aMu OpraHU3alui TEXHUYECKOTO OOCTYKUBAHUS U HACTPOUKH PAaTUOTEXHHUUECKHX
YCTPOMCTB U CUCTEM.

UMETH OIBIT JeSATEIIbHOCTH:

- TI0 pacyeTy MapaMeTpoB IPOBOJIOYHBIX U allepPTYPHBIX AHTEHH M 3JIEMEHTOB TPAKTa;

- 10 MPOBEpKe paboTOCIIOCOOHOCTH aHTEHHO-(PUAEPHBIX CUCTEM B MEPHUOJ SKCILTyaTalllu;

- 10 TPOBEJCHUIO 3KCIEPUMEHTAIBHBIX H3MEPEHUH ONTHYECKUX, (POTOMETPUYECKHX H
INEKTPUYECKUX BEJIMYMH U UCCIIEOBAHMS PA3IMUYHBIX 0OBEKTOB MO 33/JaHHOM METOJIHKE.

2. MecTro nucuMILUIHHBI B cTPYKTYype OI1

JuctunuHa OGa3upyeTcss Ha 3HAHWUSX, paHee MPUOOPETCHHBIX OOYYAIOMIMMHUCS TPH H3YYECHUH
ClIcayromux IUCHUIINH

- PaI[I/IOTeXHI/I‘leCKI/Ie LCMHU U CUT'HAJIBI — B pasjciiax «Z[J'H/IHHBIC JIMHHUN), «KonebarenbHbie
KOHTYPBD», « DUIBTPBI»;

- SHGKTpOI[I/IHaMI/IKa " paclpoCTPaHCHUC paAUOBOJIH
3HaHI/I$I, IMMOJTY4YCHHBIC npu MU3y4CHHUU  MaTcpurajia I[aHHOfI JUCHUIIIIUHBI, HUMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUEC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYT'UX OUCHUILINH:

- PaIlI/IOJ'IOKaIII/IOHHI)Ie CHUCTEMbI U KOMIIJICKCHI,



3. O0beMm aucuumaunel B 3E/akagem. yac
Jannsie 06 obmeM o0beMe NUCHUIUIMHBI, TPYAOEMKOCTH OTIENIbHBIX BHAOB y4eOHOUW paboThI MO

JIMCUUIUIMHE (U pacnpeeNieHHe 3TOH TPyJ0eMKOCTH 10 CeMeCTpaM) MpeicTaBiIeHbl B Tabnuie 1

Tabnuna 1 — O6beM U TPYJOEMKOCTh AUCIUITITUHBI

Bun y4yeOHOI paboOThI Bcero TpynoeMKocTh 1o ceMecTpam
Ne7 Ne§

1 2 3 4
Oo0mas Tpya0eMKoOCTh 6/ 216 5/ 180 1/ 36
aucunanHbl, 3E/(Jac)
AyoumopHbie 3anamus, BCETO vac., 28 20 8
B mom uucne
nekiuu (JI), (dac) 8 8
[TpakTHyeckue/ceMUHAPCKUE 3aHATHSA 12 4 8
(IT3), (gac)
naboparopusie pabotsl (JIP), (dac) 8 8
KypcoBoii mpoekTt (pabota) (KII, KP), * *
(qac)
Dk3aMeH, (dac) 9 9
Camocmoamenvhasn paboma, BCETO 179 151 28
Bua npoMe:kyTOYHOT0 KOHTPOJIs: OK3., OK3. 3auer
3aueT, qudd. 3a4eT, 3k3ameH (3auer, 3ayer
JAudd. 3a4, Ik3.)

* - qachl , He BXOJIINE B ayJUTOPHYIO Harpy3Ky

4. Coaep:xaHue TUCHUILINHBI
4.1. PacnpenesieHue TPy10eMKOCTH M CHUILIHHBI
Mo pa3jejiaM ¥ BUAaM 3aHATHH
Paznenst 1 TeMBI AUCHUIINHBL U UX TPYAOEMKOCTh MPUBECHBI B TAOIUIE 2.
Tabmuma 2. — Pa3ensl, TeMbl TUCIUTUINHBI U KX TPYJI0EMKOCTh

Pasznennl, TeMbl IUCIUTNIINHEI Jleknuu 113 (C3) JIP KI1 CPC
(gac) (uac) (gac) (uac) (uac)
Cemectp 7
. Paznmen 1. I[IpuHtumne: 0,5 10

¢dbynkuronuposanus ycrpoiicts CBY u
aHTCHH

Tema 1.1.HazHaueHue u posb aHTEHHO-
(bunepHbIX YCTPOICTB B
PaAMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus nuHun
nepenayy;

Tema 1.3.0cHOBHBIE 2JIEKTPUYECKHE
XapaKTePUCTHUKU JIMHUH Nepeaayu;
Tewma 1.4.PexxuMbl BOJIH B JIMHUAX




nepeaavn,
Tema 1.5.001mue MeTOBI COIIACOBAHUS C
Harpy3Koil.

Paznen 2. . CummMeTpruyHbBIN BUOpaTOp B
CBOOOTHOM MPOCTPAHCTBE

Tewma 2.1. Pactipeienienue Toka u

3apsijia Ha TOHKOM BHOparTope

Tewma 2.2. [Tone n3nyyenus
CUMMETPUYHOT0 BUOpaTopa B 1aibHel
30HE

Tema 2.3.XapakTepUCTUKU U3ITy4YEHUS
CUMMETPUYHOTO BHOpaTopa

Tema 2.4. CumMmeTpupyroImme ycTpocTsa

0,5

20

Pasznen 3. HanpasiieHHbIe CBOKCTBA
CUCTEMBI U3IydaTenei

Tewma 3.1. Ilone n3imydeHus: cuCTeMsl
n3inyuaresiei. Teopema nepeMHOKEHHUS.
Tewma 3.2. [IpuHuun kayanus ayda B
HEMOJBIKHOM JIMHEHHOM CHCTEME
Tewma 3.3. HanpasieHHble cBOWCTBa
AHTEHHOM PEIETKH C OCEBBIM
U3JTy4eHHeM (aHTEHHa «BOJHOBOM
KaHal)

Tema 3.4. KoMiiekcHble BXOIHbIE

COIIPOTHUBIIEHUS] CUCTEMBI BUOPAaTOPOB

20

Pasnen 4. [lleneBbie u3mydaTenu

Tema 4.1. [IpuHIMI TBOMCTBEHHOCTH U
€ro MPUMEHUMOCTh B TEOPHUH IIETEBIX
aHTEHH.

Tema 4.2. Illenn B BOJTHOBOJE

20

Paznen 5. OCHOBBI TEOPUU allEPTYPHBIX
AHTEHH

Tema 5.1. . [Tone u3mydeHus MIOCKOU
amnepTypbl MPOU3BOJIBLHON (POPMBL.

Tema 5.2. BnusitHue aMIuiMTy IHOTO U
($ha30BOTO pacmpeeeHusI Ha JUarpaMmy

HAIIpaBJICHHOCTH.

20

Paznen 6.BoHOBOHBIE U3TyUaTENN
U pyHOpHbIE aHTECHHBI

Tema 6.1. M3iydyeHne u3 oTKpHITOrO
KOHIIa PSMOYTOJIBHOTO U KPYTJIOTO
BOJIHOBO/1A.

Tema 6.2. OCHOBHBIE THIIBI
NIEKTPOMAarHUTHBIX PYIIOPOB

20

Pasznen 7. JInH30BBIE aHTEHHBI

Tema 7.1. Yckopsiolue MeTaJuIHuecKue
JIUH3bI

Tema 7.2. JIUdNEKTpHUUECKUE TUH3OBbIC
AHTEHHBI

10




Paznen 8. 3epKaabHbIC AHTCHHBI 1 10

Tema 8.1. Omnpenenenue 1monsd B
O M3JIy4eHUs
napaboIOUIHOTO 3epKaa.

Tema 8.2. Koabdunument ycuneHus
(KVY) u onTumanbpHbI yroia packpsiBa

packphIBe u

napaboJionja.

Tewma 8.3. JIByx3epKajabHble aHTCHHBI

Paznen 9. .DneMeHThl GUIEPHOTO 1 2 21

TpakKTa

Tema 9.1.T-o0pa3Hble AeIUTETH
MOIIHOCTH (TPONHUKH).

Tema 9.2. BonHOBOIHBIE MOCTEIL.
Tema 9.3. AHTEHHBIN NIEPEKITIOYATEND

Ha IICJICBBIX MOCTax

Hrtoro B cemecTpe: 8 4 8 151
Cemectp 8

Pasznen 3. HanpaBiienHsie cBOMCTBA 2 4
CHCTEMBI U3JTyvaTenen

Paznen 4. llleneBbie u3myyaTenn 2 4
Paszzen 7. JIMH30BbIE aHTEHHBI 2 4
Paznen 8. 3epKkajbHbIE AHTEHHBI 2 4
BelInosiHeHHE KypCOBOTrO MPOEKTa 12
Hroro B cemecTpe: 8 28
Hroro: 8 12 8 179

4.2. CopepixaHue pa3aejioB U TeM JIEKIHMOHHBIX 3aHATHI

CogepxaHue pa3JeyioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIe 3.

Tabmuma 3 - CoziepkaHue pas3/ieJioB U TEM JICKIIMOHHBIX 3aHATHI

Howmep pa3znena Ha3zBanue u conepxanue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI
Paznen 1. [Tpunnuns! pyHkuroHupoBanus yctpoiicts CBY n anteHn
Pa3nen 2. CuMMeTpHUYHBII BHOpaTOp B CBOOOIHOM NMPOCTPAHCTBE
Pazpgen 3. HamnpaBneHHble CBOIICTBA CUCTEMBI M3TydyaTenei
Paznen 4. [[{eneBble M3myvarenu
Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX AHTEHH
Paszpnen 6. BosHOBOAHBIE M3ITydaTeNIn U pyIOPHBIE AHTCHHBI
Paznen 7. JINH30BBIEC aHTEHHEI
Paznen 8. 3epKajbHble AaHTECHHBI




Pa3znen 9.

OnemMeHTsl GUAEPHOTO TpaKTa

4.3. TIlpakTnyeckue (ceMUHApPCKHE) 3aHITHSA
Tembl IpaKTUUECKUX 3aHATUH U UX TPYIOEMKOCTb IPUBEACHBI B TAOIHIIE 4.

Tabauna 4 — [IpakTuueckue 3aHsATHsI U UX TPYJI0EMKOCTh

[\)
Ne .| @ . | TpynoeMkocTs, pa;;_eﬂa
/ TeMbl IPaKTHYECKUX 3aHATHI OPMBI ITPAKTUICCKUX 3aHATHH (dac)
/11 OUCLAII-
JIAHBI
Cemectp 7
1 | Pacuer JJH cummeTpuyHOro Pemrenue 3amay 2 2
BHOpaTopa B CBOOOTHOM
MIPOCTPAHCTBE
2 | Pacuer /IH cummeTpuuHOTO Pemtenue 3amau 2 2
BHOpaTOpa HaJ IPOBOIAIIEH
MTOBEPXHOCTHIO
Cemectp 8
1 | Pacuer /IH anTeHHBI THIIA Pemenue 3amau 2 3
«BOJIHOBOI KaHa»
2 | Pacuer JIH BOIHOBOZHO- Pemenue 3amau 2 4
IIEJIEBBIX aHTECHH Pa3IUIHOTO
THIIA
3 | Pacuer xapakTepucTuk Pemenue 3anau 4 7,8
W3IIy4YCHHS anepTypHOM
AHTEHHBI
Bcero: 12
4.4, JlaGopaTopHbIe 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEICHBI B TAOIUIE 5.
Ta6mmia 5 — JlabopaTopHbIe 3aHITHS M UX TPYJIOEMKOCTh
No T
= IOEMKOCTD
HanmenoBanue nabopaTtopHbIx padboT by > | Nepasnena
/1 (1ac) JMCIUTUTHHBI
Cemectp 7
1 | UccnenoBanne aHTEHHBI THIA «BOJTHOBOM KaHAJD) 2 3
2 | UccrnenoBanue pymopHBIX aHTEHH C KOPPEKTUPYIOIIAMHA 2 6,7
JINH3aMHA
3 | UccnenoBanre BOIHOBOIHO-IIENEBEIX AaHTEHH 2 4
4 | UccnemoBaHue YeThIPEX TUICUHBIX BOJHOBOIHBIX 2 9
9JICMEHTOB aHTCHHBIX TIEPEKITFoUaTeIIeH
Bceero: | 8

45. KypcoBoe npoexTupoBaHue (padora)
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L1enb KypcoBOro npoekra:

ITpumepHBIe TEMBI 3a1laHU Ha KypCOBOM NPOEKT NpuBeeHbl B pasaene 10 PIT/I.
O06s3aTenbHO yKa3aTh TEMbI Ha KypCOBOM NMPOEKT M BBIIEIUTH AJ1s Hero Bpems B CPC

4.6. CamocTosiTeqibHasi padoTa 00y4aromIUXCsl
Buapl caMmocTosTeTbHON pabOThI M €€ TPYIOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.

Tabnuna 6 Bugpl caMoCcTOsTETbHON paOdOTHI M €€ TPYIOEMKOCTb

Bun camoctostensHOi paboThI Bcero, gac Cemectp 7, yac Cemectp 8, yac
1 2 3 4
CamocTrosiTebHAasi padoTa, BCETO 179 151 28
H3yYeHHE TEOPETHIECKOTO MaTepHasa 105
nucruiunHel (TO) 105
kypcoBoe npoektupoBanue (KII, KP) 23 23
pacuetHo-Tpaduyeckue 3amanus (PI'3) 20 20
BhIoNIHEHHE pedepata (P)
MOArOTOBKA K TeKymemy KoHTpoJo (TK) 10 5 5)
nmomarrHee 3amanue (/13)
KOHTpOJIbHBIE paboThl 3a04HKKOB (KP3) 21 21

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTIedeHUs JIs CAMOCTOATEIbHOMI

padoThHI 00Y4AKIIMXCS M0 JUCHUILIMHE (MOYJII0)
Y4eOHO-MEeTOINYECKHE MaTepHajbl ISl CAMOCTOATENbHOM paboThl 00ydYarOMMXCsl yKa3aHbl B
.. 8-10.

6. IlepeyeHb OCHOBHOW U JOMOJHUTEIbHOM JUTEPATYPHI
6.1. OcHoBHasi JIuTeparypa
[TepeyeHb OCHOBHOM JTUTEPATYPHI MPUBEICH B TAOIHIIE .

Tabmuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

Iudp bubnuorpaduyeckas cepiika / URL anpec KonnuecTso
9K3EMIUISIPOB B
O6ubnamoreke
(xpome
AIIEKTPOHHBIX
9K3EMILISPOB)
621.396.67 Kpsiuko, A. @. AHTEHHBI U YCTpOHCTBA 20
K 85 CBEPXBBICOKHX 4acToT: yuel. mocodue / A. @. Kpsuko,
JI. A. ®enoposa— CII6.: 'YAIIL 2017. — 238 c.
621.396.67 ®denopona, JI. A. @33 Pacuer u npoeKTHpOBaHHE 5
ABUAIMOHHBIX aHTEHH CBEPXBBICOKUX YACTOT: yueOl.
D 33 nocobue / JI. A. ®enoposa, H. A. I'maakwuii, b. A.




Arokos. —CII0.: I'YAII 2019. — 145 c.

https://Ims.guap.ru/new/pluginfile.php/122487/mod_re | DnexTpoHHas
source/content/0/%D0%A4%D0%B5%D0%B4%D0% BEpCHUs
BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93
%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%
D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0
%B22019.pdf

bbK 32 848 Bockpecenckuit /1.1, T'octioxun B.JI., MakcumoB 30

A T2 B.M., ITonomapes JI.U. Ycrpoiictea CBY u aHTeHHEI

YK M: Pagnorexuuka, 2006 r.- ¢.376

621.396.67

YK CunsixoB B.A., Heselikun M.E., ArokoB b.A. 50

629.735.06 Cuctembl ¥ CpeICTBA PATUOCBSI3U TPAXKTAHCKOM

(075) aBHAILMK B METPOBOM JIMAITa30HE BOJH. YueOHOe

P30T | nocobme. TVAIL,  C.-T16,2008r. 180 .

YK Kpacrok B.H., [Tnatonos O.}O. AHTeHHOE 50

629.735.06 000pyJOBaHUE CAMOJICTOB M €r0 KCILTyaTallusl.

(075) VYuebnoe mocobue. I'YAII., C.-I116.,2002r. — 4 ..

BbK 39.67

.C36

bbK 32 848 Kpactok B.H. IlpoextupoBanune ®AP npsimoyronshoii | 200

AT72 dopmel. Yuebuoe nocobue. I'YAIL, C.-I16.,1999r. -4

YIK .

621.396.67

YK Kanamaukos B.C., Herypeit A.B. Pacuet nmapamerpos | 150

629.386.6 naccuBHBIX y3510B CBY metogamu Teopun neneil.

5(133112 32.85 Vue6Hoe moco6ue. TYATL, C.-T16., 1999r.-99c.

YK Kanamaukos B.C., IIpycoB A.B. Texuuueckas 100

629.386.6 NIEKTpOIMHaMuUKa. Hampapisironue cucTeMbl 1

bbK 32.85 HanpasJisieMble BOJIHBL. YueOHoe nocodue. ['YAIL,

12 C.-T16.,2002r. -44 c.

YK Kpacrok B.H. CoBpemennbie npuHIUTBI HocTpoerus | 40

629.735.06 AQHTEHHBIX CHCTEM a’poropToB. Merto. pa3paboTka.

(075) TVAIL, C.-T16., 1999r. 1 m.

BbK 39.67

.C36

YK Kpactok B.H. DnekrpomarauTHasi COBMECTUMOCTD 100

621.396.67 aHTEHHBIX YCTpoiicTB. YueOHoe mocobue. IVAIL, C.-
I16., 2002r.

YK AHTEHHBI U YCTPOICTBA CBEPXBBICOKHMX YaCTOT. 100

621.396.67

®enoposa JI.A., lanunos FO.H. [Tporpammsl,
KOHTPOJIbHBIE BOIPOCH M METOJMUECKUE YKA3aHUS K
BBITIOJTHEHHIO KOHTPOJbHBIX padot .I'YAIL., C.-116.,

11


https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
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2005r. 22c¢.
VK benouepkosckuii I'.b., 20
621.396.67(07 | Kpacrox B.H.
5) 3agaum U pacyeTsl o Kypey «Ycrpoiicta CBY u
AHTCHHBD)
ET; 32.845 C.I16.,2002r.177¢
6.2. JlonoJIHUTE/ILHAS JINTEPaTypa
[lepeueHb AOMOTHUTENBHOMN TUTEPATYPHI MPUBEICH B TabnuIie 8.
Tabmuua 8 — [lepeyeHb JONOTHUTEIBHOM JTUTEPATYPHI
[Mudp bubnuorpaduueckas ccoiika/ URL aapec Konuuectso
9K3EMILISPOB B
oubnunoreke
(kpome
AIIEKTPOHHBIX
9K3EMILISIPOB)
6d2 12 Hpadbkun A.JL., 3y3enko B.JI., Kucios A.T. 33
72 Antenno-dunepusie ycrpoiictsa. M.: Cos.panauo,
YK 621.396.67 | 1974r. -586¢.
6D2.02. Mapxkos I'.T., CazonoB JI.M. Anrenusl. M.: 5
396.67 M-26 Oueprus, 1975r.-528¢c
(537(JINAII) T- | ¥O.H.danunos, B.H.Kpactok, b.T.Hukutus, 150
38) JLLA.®enopoBa TexHuueckas dI€KTpOJIUHAMUKA U
anTeHHbl. U.1.DnekTpoauHamuka. YueOHoe
nocobue. JIMAII, JI., 1991r.-165¢c.
621.37(CITMAII) | FO.H.danunos, B.H.Kpactok, b.T.Hukutus, 150
T-38 JLA.®enopoa TexHuueckas 3JI€KTpOAUHAMUKA U
anTeHHbl. U.2. AHTeHHBI. YueOHoe mocodue.
JINAITI, JI., 1992r.-196¢
621.396.67 Huxutun b.T. Teopus u TexHuka Gpa3upoBaHHbIX | 3
(JIMAIT) H-62 AHTEHHBIX pelieToK. YueoHoe nocodue. JIMAITI.
JI., 1988r. -64c.
YK 629.385.46 | BopoowseB E.A. OCHOBBI KOHCTPYHPOBaHUS 20
bbK 39.46 cynoBbIx ycrpoiicte CBY.

Jlennnrpan,Cynoctpoenue, 1985,
240 c.

7. IlepedyeHb pecypcoB MH(OPMANHOHHO-TEJICEKOMMYHHUKAIIMOHHOM CeTH

HMHTEPHET, HeoOX0AMMBIX JJIS1 OCBOCHHUS AUCIUIIINHbI

[Tepeuens pecypcoB uHpopmamonHo-renekommyHnukanuonHot cetu MHTEPHET, neo6xoanmMbix

JUTSL OCBOCHHMSI TUCIUIUIMHBI TIpUBeieH B Tabmuie 9.

Tabnmuna 9 — Ilepeuens pecypcoB uHpopmannoHHo-TenekommyHukanmonnot cetu MHTEPHET,

HGO6XO)II/IMI)IX JJIs1 OCBOCHUSA JUCHUITIIMHBI
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URL anpec

HanmenoBanue

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

I'puropreB U.H. [IpakTuueckue KOHCTPYKIIUH aHTSHH/
ISBN 5-89818-061-3

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?
pll_ cid=25&pl1_id=81

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

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

KpaBuenko B.®.,Cupenxko 10.K.,Cupenko

IIpenomiienne JIEKTPOMArHUTHBIX BOJIH OTKPBITHIMU
PE30HAHCHBIMU

MonenpoBaHu€e U aHAINU3 EPEXOJHBIX U YCTAHOBUBIINXCS
IIPOLIECCOB.

®usmatiaut;2011.-320¢.ISBN

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

@anbkoBckuit O.W. Texnuueckas 37eKTpOAMHAMUKA
2009.-432¢.ISBN 978-5-8114-0980-8

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

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

AHTeHHO-(UIepHbIE YCTPOHUCTBA M PACIIPOCTPAHEHUE
paIroBOJIH.

YueOuuk /I".A.Epoxun,H.J.Ko3sipeB,Yepubix  /
Pen.I".A.EpoxuHn, 2007.-491c.

8. Ilepeyenb MH(POPMAIMOHHBIX TEXHOJIOTHIi, MCIOJIb3yEeMbIX NPHU
OCYyHIEeCTBJICHHMH 00pa30BaTEeJILHOIO MPOLECCa MO AUCHUIIINHE

8.1.

Ilepeyenb mporpaMMHoOro odecnevyeHust

[TepeueHp UCTIONB3yEMOT0 IPOTPAMMHOTO oOecTieueHHs npeacTaBieH B Tadbmuie 10.
Tabnuua 10 — ITepeuens mporpaMMHOTO 0becrieueHust

Ne i/t

HaunmenoBaunue

He npenycmorpeno

8.2.

Ilepeyenb HHGOPMAMOHHO-CIIPABOYHBIX CHCTEM

[Tepeuens UCOIB3yEeMBbIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBieH B Tabuuue 11.
Tabmuua 11 — ITepeueHb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmeHnoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHYeCKas1 0a3a, He00X0AMMAs 1JIsl OCYLeCTBJICHUSA

06p330BaTeJ'II>HOFO nmpomecca mo IMCIUMIIJIMHEe
CocraB MaTepuaabHO-TEXHUUECKOU 0a3bl IpeIcTaBlIeH B TabauIe 12.

Tabmumna 12 — CoctaB MatepuaabHO-TEXHUUECKON 0a3bl

Ne /1t

HanmeHnoBaHue cOCTaBHOM YacTH MaTepUaIbHO-TEXHUYECKON

Howmep aynutopuu

(npu

0asbl
HEOOXOAUMOCTH )
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1 JlekunoHHas Ay JUTOPHS

2 CrnenmanusupoBanHas adoparopus «Ycrpoiictea CBY u 14-02 T"acr.
AHTEHHBD)

3 Knacc ayist npakTuueckux 3aHsATHIA

10. q)OH[l OLHECHOYHBIX CPEACTB AJIA IIPOBECACHUSA HpOMeH(yTOqHOﬁ arrecranmmm

Oﬁyqamumxca o JMCIUIIJIMHE
10.1. CocraB ¢oHIa OLICHOUHBIX CPEICTB MpUBEAEH B Tabnuue 13
Ta6muma 13 - CocTaB (oHAA OLIEHOYHBIX CPEACTB U IPOMEXKYTOUHON aTTeCTaluu

Buna npomexyTo4HOM arrecTanuu [IpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

OK3aMeH Cnucok BOIpocoB K 3K3aMEHY
3amauu;
TecTsl.

3auer Crnucok BONpocoB;
TecTsl.

BeinonHeHne KypcoBoro mpoeKTa OKcrepTHass ~ OLEHKAa  Ha  OCHOBE
TpeOOBaHUI K COAEPKAHMIO KYpPCOBOI'O
IIPOEKTA.

10.2. TlepedeHb KOMIIETCHIUH, OTHOCSIIMXCS K AWCIMIUIMHE, W JTambl WX (OPMUPOBAHUS B
Ipolecce OCBOSHHs 00pa30BaTeIbHON MPOrpaMMBbl IPUBEACHBI B Ta0uIe 14.

Tabmumna 14 — IlepeueHb KOMIETEHIMA C YKa3aHUEM JTamoB WX (HOPMHUPOBAHHS B IPOIIECCE
0CBOEHHsI 00pa30BaTeNIbHOM MPOrpaMMBbl

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 1O
Howmep cemectpa

I[I/ICI_[I/IHJ'II/IHB.M/HpaKTI/IKaM B IIpoLecCcC OCBOCHUA OIl

[IK-2 «rOTOBHOCTh K TPOBEACHUIO WCIBITAHUNA ¥  OMNPEACIEHHIO paboTOCIIOCOOHOCTH
YCTaHOBJIEHHOTO, 3KCILIyaTHPYEeMOTO M PEMOHTHPYEMOTO TPAHCIIOPTHOTO PaIUO3ICKTPOHHOTO
000pyAOBaHUS»

DNEeKTpOHUKA

Pa)II/IOTeXHI/I‘-IeCKI/Ie eI U CUTHAJIbI

DJIEKTpOHUKA

HpOI/ISBOI[CTBCHHa}I IIpaKTUKa

PannoTexHuueckue Menu U CUTHAIbI

Mexannka

DNEeKTpOIMHAMUKA U PACIPOCTPAHEHUE PAJIUMOBOIH

HpOI/ISBOI[CTBeHHaH IIpaKTHUKa

PannonokalimOHHBIE CHCTEMBI M KOMILIEKCHI

AHTEHHBI U YCTPONCTBA CBEPXBBICOKON 4aCTOTHI

OCHOBBI TEOPUH U TEXHUKH (Pa3uPOBAHHBIX aHTEHHBIX PEIIETOK

[TpousBoacTBEHHAs MpaKTUKa

I/IH(I)OpMaI_II/IOHHO'TGJ'ICMCTpI/I‘leCKI/Ie CHUCTCMbI

CpenctBa perucTpalii MapaMeTpoB TOJIETa JIETATEIbHBIX
arrnaparoB

| 0 [ NINooojolo|b~| B Pl WwW

AHTEHHBI U YCTPONCTBA CBEPXBBICOKON YaCTOTHI
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9 Konctpyuposanue, TEXHOJIOTHS H AKCILTyaTaIus
PAAMOAIEKTPOHHOTO 000PYAOBaHUS aXPOTIOPTOB

9 HcnpiTanue u  SKCIUlyaTaluys aBHAUMOHHOM UM PAKETHO-
KOCMHYECKOM TEXHUKH

10 CuCTeMBI CBSI3U U TEICKOMMYHUKAITHHA

10 [IpousBoacTBEeHHAs NpaKkTUKa

10 PagroHaBHranoOHHBIC CUCTEMBI H KOMILICKCHI

11 CIy THUKOBBIC CUCTEMbI HABUTAIIUHU, CBSI3HU U HAOIIOICHUS

11 CucreMsl CBSI3U U TEJIEKOMMYHUKALUN

10.3. B kadecTBe KpUTEPHEB OILICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS) Y OOYyYaIOUTUXCS
KOMIIETEHIIMI MPUMEHSETCS IIKaJla MOAYJIbHO—PEUTHHIOBOM CHUCTEMbI YHUBepcuTeTa. B Tabmmie
15 mnpencraBiena 100—0ammpHass W 4-0ayuibHas IIKaJIbl IS OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHLIUH.
Tabauna 15 —Kputepuu ouieHkH ypoBHs ¢hOpMHUPOBAHHOCTU KOMIETEHLUN

OreHKa KOMITETEHIINHT

100-
OaUIbHAs
[IKajga

4-GaruteHas
LIKajIa

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

85<K <100

«OTIIMYHO»
(GaYTCHO»

- oOyuarouuiicss riayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuan;

- YBEPEHHO, JIOTUYHO, TIOCTIE0BATENBHO U TPAMOTHO €r0 U3JIaraer;

- ONUpasCh HAa 3HAHHWS OCHOBHOW M JIONIOJIHUTEIBHOW JIMTEPaTyphI,
TECHO TPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C MPAKTUICCKOM
NeSTEIbHOCTHIO HAPABIICHHUS;

- yMeJio 00OCHOBBIBAET U apTyMEHTHPYET BBIIBUTAEMbIE UM UJICH,

- JIeJaeT BEIBOIBI U 0000IIEHH;

- cBOOOJTHO BJIAJICET CUCTEMOMN CICIIMATM3UPOBAHHBIX ITOHSITHH.

«XOpOLLIO»
«3aUTEHO

- 00ydJaronuiicss TBEp0 YCBOMII MPOTPAMMHBINA MaTepuai, TpaMOTHO U
M0 CYILIECTBY M3Jaraer ero, ONHpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATypHI;

- HE JIONYCKAaeT CYIIEeCTBEHHBIX HETOYHOCTEH;

- YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW ACSATEIHHOCTHIO
HaIlpaBJICHUS,

- aQpTYMEHTHPYET Hay4YHbIE TIOJIOKCHHUS;

- JIeJaeT BEIBOJBI K 0000IIECHH;

- BJAJCET CUCTEMOM CIeMAIM3UPOBAHHBIX TTOHSITHIA.

«yJIOBJIETBO-
PUTENHHOY
«3a4TCHOY

- 00yyYaromuicsi yCBOWJI TOJBKO OCHOBHOW MPOTPaMMHBIA MaTepua,
[0 CYILIECTBY H3JIAraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOU
JUTEPaTypHI;

- JIOTyCKaeT HECYIIECTBEHHBIC OMIMOKN M HETOUYHOCTH;

- HUCIBITBIBAET 3aTPYJHECHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHUU
HaIlpaBJICHUS,

- cnabo apryMeHTUpYeT Hay4YHbIE TIOJIOKEHUS;

- 3aTPyIHACTCS B (OPMYITHMPOBAHUH BBIBOJIOB M 000OIIICHMIA,

- YACTUYHO BJIAJECET CUCTEMON CIEUUATIU3UPOBAHHBIX MTOHSATHIA.

K<54

«HEYIOBJIETBO
PUTEIBHO»
«HE 3aYTCHO»

- oOyyarommiics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuaa;

- JIONyCKaeT CYHICCTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

- UCIIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUN 3HAHW;
- HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOXKCHHUS;

- He JOpMYIHMPYET BHIBOJIOB U 000OIICHU.

npu




10.4. TwunoBbie KOHTPOJIBHHBIC 3aJaHUS WJIM UHBIE MaTEPHAIIBI:
1. Bonipocs! (3agaun) 1uist sk3aMeHa (tadsuma 16)

Ta6mmia 16 — Borpocs! (3amaun) 11s 2K3aMeHa

Ne n/mm [Tepedyens BompocoB (3a1a4) 15 IK3aMeHa

1. XapakTepUCTUKU aHTEHH: aMIUIUTY1HAsl QYHKIUS HAPaBJICHHOCTH ,
NOJIIPU3ALMOHHAs XapaKTepUCTHKA U nosisipuzannonHas nuarpamma, KHJL, KITJL,
KY, KUII, peiicTByronias JJIMHA, MOIIHOCTD U3JIyY€HUs, COIIPOTUBIICHUE
W3JIy4EHUs], BXOAHOE COIPOTUBIICHHE.

2. Pacnpenenenue Toka 1 3aps/10B B IPOBOJIaX CHMMETPUYHOTO BHOparopa.

3. [Tone u3nyyeHuss CUMMETPUYHOrO BHOparopa.

4. AMIUTYy1Has QYHKIIMSI HAIIpaBJICHHOCTH BHOpaTopa B IMana3oHe YacToT.

S. MomntHocTts u3nyyenus, conporusienue uzinydenuss, KH/I u KII/] cummerpuynoro
BHOpaTopa.

6. BxonHoe conpoTuBieHHEe BHOpATOpa U MIUPOKOIIOIOCHBIE BUOPATOPHI .

7. CumMMeTpupyIolLIie yCTpOoiCcTBa ISl MUTAHUS IPOBOJIOYHBIX aHTEHH
KOAaKCUAJIbHBIMM JIMHUSMU MEPEIayu.

8. ITone u3myyeHus: TMHEHHON CUCTEMBI SKBUAUCTAHTHBIX HACHTUYHBIX U3JIydaTescH.
Teopema nepeMHOXKEHUS.

9. IIpuHIMI Ka4yaHUs JIyda B HEIOABUKHOM JIMHEMHONW CUCTEME U3JIy4YaTelei.

10. Hanpasiennsie cBoiicTBa JIMHEHHOHN CHH(pA3HOW CUCTEMBI H3JTydaTeseH.

11. HampasneHHbIe CBONCTBA JIMHEHHON CUCTEMBI C OCEBBIM U3IYyUEHHUEM.

12. Jlnarpammbl HanpaBJIEHHOCTH aHTEHHBI «BOJIHOBOM KaHam» B E n H- miockoctsax

13. @yHKIHS HAPABIEHHOCTH TUIOCKOCTHOM aHTEHHOM PEIETKH.

14. B3anMHoe BausiHue BUOpaTOpoB, paboTaromux B cucteMe. BxomHoe
COINPOTHBJIEHUE, COOCTBEHHOE, B3aUMHOE

15. CUMMETPUYHBIN TOPU30HTATBHBIN BUOPATOP HAJT TOBEPXHOCTHIO 3eMITH.

16. CUMMETPUYHBIN BePTUKAILHBIN BUOPATOP HaJ MOBEPXHOCTHIO 3EMITH.

17. HecummeTpuyHblil BepTUKaJIBbHBIN BUOpaTOp HAJl HOBEpXHOCTHIO 3emiu. ['- u T-
o0Opa3Hble aHTeHHbI. [IpoTHBOBECH! U 3a3eMJICHU], KX KOHCTPYKIIMS U Ha3HAYCHHE

18. [TpuHLIMIT JBOMCTBEHHOCTH U €r0 MPUMEHEHUE AJIs ONPEeeNIEHUs] XapaKTePUCTUK
U3JTYYEHHUS IEIH B INIOCKOM OE€3rpaHUYHOM JKpaHe.

19. W3nyyaronue 1meny B BOJHOBOIE€. Bl BOJIHOBOJHO-IIIENIEBBIX aHTEHH.

20. MeTopl pacueTa Mo U3Iy4eHUs allepTyPHbIX aHTeHH. BHYTpeHHsIs1 1 BHELTHSS
3anauu. [IpuHIMI SKBUBaJIEHTHBIX TOKOB. [Tosie n3nyuenus miomanku
POU3BOJIBHON (HOPMBI.

21. [Tone n3nyuyeHus cuH(pa3zHON NPAMOYTOJIBHON TUIOMIAAKH C TOCTOSIHHBIM U
KOCHHYCOMJAJIbHBIM 3aKOHAMU PACIPEIEICHUS aMILIUTY 1Bl TOJISI.

22. BrnusiHre pa3nmuvHbBIX 3aKOHOB pacnpezeneHust (a3pl Mo pacKpbIBY aHTEHHBI Ha
JIMarpaMMmy HarpaBJI€HHOCTH.

23. E - miockocTHOM cexTopuaibHblil pynop. I 'eomeTpuueckue napamMmeTpsl.
OnrtumaneHbii pynop. [lone B packpbiBe U 10J€ U3ITYYEHUS

24, H - nnockocTHO# cexTopHuanbHbIi pynop. ['eomeTpruyeckue napaMmeTpsl.

OntumanbsHbli pynop. [losie B pacKpbIBe U MOJI€ U3YUYCHHS
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25. JwuanekTpudeckas JIMH30Bas aHTeHHa. ['eoMerpuueckue nmapametpsl. [Ipunimn
pabotbl. YpaBHenue npo¢uis. Ilose B packpbiBe U 1MOJIe U3ITYUCHUS.

26. MerannonnacTuHyaras TMH30Bast aHTeHHa. ['eomerpuueckue napamerpsl. [IpuHmn
pabotel. YpaBHenue npoduiis. [lone B packpbiBe U MOJI€ U3ITYUYCHUSI.

27. 30HMpPOBAHNE JINH30BBIX aHTEHH. Y paBHEHUs pOoQuiIeii 30HUPOBAaHHBIX JIMH30BBIX
anTeHH. [IpenmyniecTBa U HEJOCTaTKU 30HUPOBAHUSL.

28. [TapabGonuueckue 3epKanbHble aHTEHHBL. Y paBHEHHE Ipoduiis napadoionia B
IIOJISIPHOM M IeKapTOBOU cucrteMax koopauHar. Ilone B packpeie. KY, KH/, KUII,
KIIJ. OnTuManpHelid yrosl pacKpblBa.

29. Mertonbl ycTpaHeHUs peakLuy 3epKaja Ha 00JiydaTelib. 3epKajo ¢ IOBOPOTOM
IJIOCKOCTH TOJISIPU3ALINH.

30. Crioco0b! popMUpOBaHUS TMarpaMMbl HAIIPABICHHOCTH BUA «KOCEKAHC».

31. Cdepuueckas aHTEHHA C IUPOKUM YIJIOM KadaHus jyda. [IpuHiun paboTsl.
["'eomeTprUyeCcKue mapaMeTpsbl.

32. JByx 3epkanbHas antenHa Kaccerpena. [Tpuniun padotsl. ['eomerpuueckue
apaMeTphl.

33. JIByx 3epkanbHas antenHa [ peropu. [Ipuniun padotsl. ['eomeTpuueckue
apaMeTphl.

34. JIByX 3epKajbHas aHTEHHA C IUIOCKUM 3epKajoM 3a obmyuateneMm. [Ipuniun paGoTsl
AQHTEHHBI U 3€pKaJla C IOBOPOTOM IIJIOCKOCTH MOJSIPU3ALUU

35. XapakTEepUCTUKH U PEKUMBI BOJIH B JIMHUAX Nepenauu. Hanpsokenue cymmapHoit
BosIHBL. Bxoanoe conporunenue. KoagduunenTs! 6eryiiei u ctosyeil BOJIHBI.
YcioBue cynecTBOBaHUs B IMHUU OEryliei BOJIHBIL.

36. JIuHus KopoTKO3aMKHYTasl Ha KoHIle. Pacripenenenue cyMMapHOi BOJIHBI TOKa U
HanpspbkeHus. BxogHoe conporusiieHue. [IpuMeps! HCNIOIb30BaHUSA B TEXHUKE
aHTEHH

37. Pa3omMkHyTas Ha KOHIE TMHMS. PacnpeneneHue cymMmMapHO# BOJIHBI TOKa U
HanpspkeHus. BxogHoe conporusienne. [Ipumeps! nConb30BaHns B AHTEHHOU
TEXHHKE.

38. T-o0Opa3nbie coenunenusi nTuHul nepeaaun. E u H- miockocTHbIE BOJIHOBOHBIE
TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBUSI BHYTPEHHETO COIJIACOBAHUS.
PeakTuBHBIE 371IEMEHTBI, HCIIOIb3yEMbIE JIJISl COTJIACOBAHUS BOJIHOBOIHBIX
TPOUHUKOB. [IpuMeHeHne TPOUHUKOB.

39. JIBOIHO# BOJIHOBOHBIM TPOWHUK. KOHCTPYKITHS, TPUHITUT pabOThI U CBOKCTBA.

40. AHTeHHBIN nepexnodarensb uMiynbcHoi PJIC Ha qBOMHBIX TpOWHUKAX

41. Jynnekcep Ha aBoitHbIX T-mocTtax npu padore PJIC Ha oaHy aHTEHHY B
HENPEPBIBHOM PEKHUME.

42. Komb11eBoii BOTHOBOIHEIN MOCT. Y clIOBUE BO30Y KICHHUSI TIeYa, €CJIA KOJIBIIO
cBepHyTo B E-mmockoctu (H-mmockoctn). @a3el BOJIH Ha BBIXOJIAaX U3 TUIEY MOCTA (
BEKTOPHBIE IMAarpaMMbl IPU MUTAHUU U3 Pa3HBIX ILIEY).

43. AHTEHHBIN NIEpEKIIIoYaTeNb NpuemM-rnepeaada uMiyabcHol PJIC Ha KOIbLEBBIX
MOCTaX.

44, [IleneBoii BonHOBOAHBIN MOocT. KoHcTpyknus. ['eomeTpuueckne napaMmeTpsl.
[Tpunimn paGotel. BekTopHBIE AHarpaMMbl CUTHAJIOB HA BBIXOJAX MOCTA.

45. AHTEeHHBI! NepeKIoyaTenb npuemM-rnepeaada ummnyiascHoi PJIC Ha meneBbix
MocTax

46. Jynnekcep Ha 1meneBbIx MocTax npu padore PJIC Ha ogHy aHTEHHY B
HENPEPbIBHOM pEXKHUME.

47. HamnpagiieHHBII BOJTHOBOJHBIN OTBETBUTEND C JBYMs OTBEPCTHUSMH CBSA3U Ha Y3KOU

CTCHKC. KOHCTPYKI_II/IH , FCOMCTPUYICCKHUC U JJICKTPUUCCKUC MAPAMETPLI, IMPUHIUIT
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pab6otsl. [Ipumepsr npumenenust HO.

48

HO c tpemsi oTBepcTHsIMU CBSA3M Ha y3KOW cTeHKe. KOHCTpYKIHS, reOMEeTprUUecKHe
U 3JIeKTPUYECKUE ITapaMeTphl, MpUHIUN paboThl. [lInpokonoaocHbIe CBONCTBA.

2. Boripocs! (3a1aun) uist 3auera / quddepeHnnpoBanHoro 3a4era (Tadbmumna 17)
Ta6muma 17 — Borpocs! (3amaun) nis 3auera / qudd. 3adera

Ne /i1

[Tepeuens Bonpocos (3agau) i 3ayeta / nudhepeHnpoBaHHOTO 3aueTa

Kaxue QpyHKIMM BHIIONHAET Nepeaarolas aHTeHHA, eCJIM OHa MOAKII0UEHa K
pajsuonepeaTyuKky yepe3 puaepHblil TpakT?

CdopmynupyiiTe Ha3HaYEHNUE TPUEMHON AHTCHHBI?

Kaxoit nuana3on anuH BoiH otHocutcst K CBY nuanazony?

UT0 Ha3BIBACTCS aMIUTMTYTHON (QYHKIIMEH HAIIPaBJICHHOCTH AaHTCHHBI?

Yto Ha3pIBaeTCs MOJIIPU3ALMOHHON XapaKTEPUCTUKON aHTEHHBbI?

Kak ONPCACIIIOT IIUPUHY JUArpaMMbl HAIIPABJICHHOCTU AHTCHHBI?

[Tpu KaKuX yCJIOBHUSX B JIMHUU MEepeJaur CYyIECTBYET PEKUM Oeryiieil BOJIHbI?

HpI/I KaKuX yCJOBUAX B JIMHUU NICPCAAYN CYIICCTBYCT PCIKHUM CTOSIIUX BOJIH?

O NS 0w

Kak cBsizaH K03 GHUITUEHT OTPaXKCHUS OT HArPy3KH C CONPOTUBJICHHEM HArpy3KH B
JIMHUU niepeaadn’?

UTto cobol NpeACTaBISIET CAMMETPUYHBIN BUOpaTop?

11.

Kakum BeIpaskeHUEM OMHCHIBACTCS (QYHKIIHS HAPABICHHOCTH CUMMETPHUYHOTO
BHOpaTopa B JajabHEH 30He?

12.

Kakoii Bug umeet aMutyaHasi QyHKIUS HAITPABICHHOCTH ITOJTyBOJIHOBOTO
cumMeTpudHoro Buoparopa B E u H - mnockoctsix?

13.

Kak u3mMeHuTCs TuarpaMmmMa HarpaBJIeHHOCTH CHMMETPUIHOTO TIOJTYBOJTHOBOTO
BuOparopa B E miockocTu, eciii yBeTWYHTh ero JAIuHy 10 21 = 1,50 7

14.

YeMy paBHO aKTUBHOE BXO/IHOE COIPOTUBIICHHE MOJYBOJIHOBOTO U BOJTHOBOTO
BUOPATOPOB MaJIOM TOJIIUHBI?

15.

Kaxum BbIpa’keHHEM ONMMCHIBAETCSI HOPMUPOBAHHAs (PYHKIIHS HAIIPaBICHHOCTH
JMHENHON CUCTEMBI SKBUANCTAHTHBIX HEHANPABICHHBIX M3JIy4aTesIeil B JanbHEH 30He?

16.

Kak opueHTHpOBaHa B MPOCTPAHCTBE JHarpaMma HalpaBICHHOCTH CUH(a3HON
JIMHEWHON CUCTEMBI U3JTy4aTesnei?

17.

Kakoii BuJ B mpocTpaHCTBE UMEET AMarpamma HampasieHHOCTH B E- u H-tutockoct
JMHENHON CUCTEMBI U3 IBYX M3nydareneit A-P?

18.

Kakue ycinoBus HEO6X0IUMO BBIIIOJIHUTH, YTOOBI aHTEHHA BOJTHOBOH KaHaJ U3lydyasa B
JuarpaMMy HaIlpaBJIEHHOCTH BJI0JIb OCH JJMHEMHOMN CHUCTEMBbI M3J1ydaresneii?

19.

Kakwue ycinoBus He0OX0IUMO BBITIOTHUTH, YTOOBI B TUarpaMMe HApaBICHHOCTH
JTUHEWHON CUCTEMBI C OCEBBIM M3ITyYCHUEM HE BOSHUKAIH TUDPAKITMOHHBIE
MaKCUMYMBI?

20.

Uro Takoe ha3upoBaHHAs aHTEHHAs peneTka’?

21.

Kak ydecth BIusiHuE MPOBOMAIIETO KpaHa HA UArpaMMy HAIpPaBICHHOCTH
CUMMETPUYHOIO MTOJTyBOJHOBOI'O BUOPATOPA, PACTIONOKEHHOIO TOPU3OHTAIBHO Ha
BbIcOTE h Haj SKpaHOM?

22.

Kakum 006pa3oM Hai0 pope3aTh MeNib B BOJTHOBOIE ¢ BoyHOM Triia H10 , uTo0kI oHA
n3nyvana?

23.

Kaxkoii Buz1 uMeeT quarpaMMa HarpaBIeHHOCTH TOTyBOIHOBOMH menn B E - u H-
IJIOCKOCTSIX, IPOPE3aHHON B INIOCKOM O€3rpaHMYHOM 3KpaHe?

24.

Kakyro nossipuzaiuio u3iryuaeT BOJIHOBOJHO-1eneBast aHTeHHa (BIL[A) co BcTpeuHo-
HAKJIOHHBIMHU IIEISIMU HA y3KOW CTCHKE MPSMOYTOJILHOTO BOJTHOBOJIA C PACCTOSIHUEM
Mexay measiMu A/2?

25.

Kakoii Bug nmeer nuarpaMma HarpaBJICHHOCTH BOJTHOBOJAHO-IIIEJICBON aHTEHHBI
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(BILIA) Gerymieli BOJTHBI € TIOTIEPEYHBIMU ICJISIMH Ha IIUPOKOM CTCHKE
IpSIMOYTOJIBHOTO BOJTHOBO/IA MIPU PACCTOSHUM MexAy mensivu d= A/4?

26. Kak cBsi3aHa mMpHUHa AUarpaMMbl HaIIPaBI€HHOCTH CUH(a3HON NPSIMOYTOIbHOM
IUIOLIA/IKK C JTMHEHHBIM pa3MepoM IUtomaaku D npu 3ajaHHOM 3aKOHE pacrpeaeneHus
aMIUIUTYAbI TOJIsl ¥ paboyveid UIMHEe BOJIHBI A?

27. Kakas cTeHka npsiMoyrojbHOr0O BOJIHOBO/IA YBEIMYUBAETCS B pa3Mepe AJIs OJyUeHUs
H- my0cKOCTHOrO CEKTOpUAJIBHOTO pynopa?

28. Kakas cteHka npsiMOyrojbHOr0 BOJIHOBO/IA YBEIMYUBACTCS B pa3Mepe AJIsl OJyUeHUs
E- N10CKOCTHOrO CEKTOPHAJIBHOIO pynopa?

29. Kak BiausitoT yrous packpsiBa pynopa ¥ u ero paguansHas jyinHa R Ha BennuuHy
(ha30BBIX HCKAKECHUN B paCKphHIBE?

30. KakuM ypaBHeHHEM B MOJIAPHOM CUCTEME KOOPAUHAT OIMCHIBAETCS IPOPHIIL
M300paXCHHOM JIMH30BON aHTCHHBI?

31. Kakue npeumyniectBa 1 HEOCTATKU UMEET 30HUPOBAHHAS IUIEKTPUUECKas
JIMH30Basi aHTEHHA 10 CPAaBHEHUIO C HE 30HUPOBAHHOM JIMH3011?

32. KakuMm ypaBHEeHHEM B MOJIAPHOM CUCTEME KOOPAUHAT OMHMCHIBAECTCS MPOPHIIH
napaboIMyecKol 3epKajbHON aHTEHHBI?

33. Kakoii Bu1 auarpamMmbl HarpaBieHHOCTH (POPMUpPYET NapadOoIMYeCKU HMIUHAP C
o0JyyaTesieM B BUJIE JIMHEHHOW aHTEHHOW peleTKu?

34. Kakoii Bu1 aiuarpamMmbl HarpaBJIeHHOCTH (popMupyeT napaboaou BpaleHus ¢
PYNOpPHBIM 00JTydarenem?

35. Kak KOHCTPYKTHUBHO BBIIIOJIHSETCS 3€PKAJIO C IIOBOPOTOM IUIOCKOCTHU MOJISIPU3ALUH HA
9007

36. Kak KOHCTPYKTHBHO BBIIOJHSETCS IBYX 3epKajibHas aHTeHHa Kaccerpena?

37. Kak KOHCTPYKTHBHO BBINIOJIHSETCS IBYX 3€pKajlbHasl aHTEHHA C KaYaHUEM JIyya B
ITUPOKOM CEKTOpE YTJIOB?

38. Kak ocymiecTBisercs: LIMPOKOYTroJIbHOE KayaHUE JIyda AUarpaMMbl HaIIPaBJI€HHOCTH B
chepruecKoil 3epKaIbHON aHTeHHE?

39. KakoBbl CBOMCTBA BHYTPEHHE COTIaCOBAaHHOTO BOJIHOBOIHOTO E-TpoitHuka?

40. KakoBbI cBOMCTBa BHYTPEHHE COINIACOBAHHOIO BOJHOBOAHOr0 H-TpoitHuka?

41. KakoBbl mpr4YMHBI HEOOXOAMMOCTH BHYTPEHHETO COTJIaCOBAaHMsI BOJIHOBOIHOTO H-
TpOiHUKa?

42. KaxoBbl prunHBI HEOOXOJUMOCTH BHYTPEHHETO COIJIACOBaHMS BOJHOBOHOTO E-
TpOHUKA?

43. Kak BBIMIAINT KOHCTPYKIUS aHTEHHOTO Nepekitoyatens ummyiascHoi PJIC ¢
MCIOJIb30BAaHUEM IBOMHOTO BOJIHOBOJHOI'O TPOMHUKA?

44, Kaxk BBINIAIUT KOHCTPYKIUSA TyIUIEKCEPA C UCIIOIb30BAHUEM JIBOMHOIO BOJIHOBOJIHOIO
TpOIHMKa ITpHU paboTe CTAaHIIUK CBA3M Ha JIByX Pa3HECEHHBIX YACTOTAX B HEIPEPHIBHOM
pexume?

45. KakoBbl ycnoBus BO30y:k/J1eHHsI IJIeya B KOJIbLIEBOM MOCTE, €CIIH KOJIbLIO CBEPHYTO B
E-nmnockoctu?

46. KakoBsl ycnoBus Bo30yk/JIeHHs IJIeya B KOJIbLIEBOM MOCTE, €CIIH KOJIbLIO CBEPHYTO B
H-mutockoctn?

47. CKOJIBKO TJIeY COJIEPIKUT KOHCTPYKIIMS KOJIBLIEBOTO MOCTA M KaKOBBI PACCTOSIHUS
MEXIy Ieqamu?

48. Kak BBINIAINT KOHCTPYKIUS aHTEHHOTO Nepekitoyarens ummyiascHoi PJIC ¢
UCIOJIb30BAHUEM KOJIbLIEBOTO MOCTa?

49. Kak BBINISIUT KOHCTPYKIMS 11E€J€BOT0 BOJHOBOAHOIO MocTa?

50. Kak BBIMISIINT KOHCTPYKIMS aHTEHHOTO Nepekitoyarens ummyiabcHoit PJIC ¢
MCII0JIb30BaHUEM I1I€JIEBOT0 BOJIHOBOJHOIO MOCTA?

51. Kak BeIrmsiiuT koHeTpyKius aymiekcepa PJIC, paboraroeit Ha AByX 4yacTOTax B

HCIMIPCPBIBHOM PCKUMCE, C UCTTIOJIB30BAHUEM IICJICBOI'0 BOJTHOBOAHOI'O mocTa?
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| 52.

‘ Kax BBIITIAAWT KOHCTPYKIHA BOJTHOBOJHOI'O HAITPABJICHHOI'O OTBETBUTEIISA?

3. Tembl m 3amaHue ISl BBIIOJHEHUS KYpCOBOW paOOTHI / BBHIMOTHEHHs] KypPCOBOTO TPOEKTa
(Tabnuma 18)

Tabnmuna 18 — IlpumepHBIi mepedeHb TEM JUIS BBITOJHEHHS KypCOBOH paOOTHI / BBIOJHEHHUS

KyPCOBOTO IIPOEKTA

Ne i/t

[TpuMepHBIii IepeueHb TeM IS BBIIOJIHEHUS KypCOBOM paOOThI / BHITOJHEHUS
KypCOBOT'O IPOEKTa

upokoauana3zoHHas 3epKajbHas aHTeHHA pajguoTteneckona (Tun aHTeHHOM
cucreMsl - [Tapaboanueckoe 3epkano, 00aydaeMoe HMIHHAPUIECKOHN CIUpabio).

[TapabGonnueckoe 3epkajio ¢ BOJIHOBOJAHO-BUOPATOPHBIM 00JTyyaTesieM U3 ABYX
BUOPATOPOB 0OOPATHOTO U3ITYUYEHUs, BO30YKIAEMBIX OTKPBITHIM KOHLIOM
PSIMOYTOJIBHOTO BOJTHOBOJIA

[Tapabonnueckoe 3epKasio ¢ BOIHOBOJHBIM JBYX IeNIeBbIM oOydareneM Katnepa
00paTHOro U3ITY4YECHHUSI.

[Tapabonrueckoe 3epKajio ¢ BOIHOBOAHO-BUOPATOPHBIM 00TydaTeNeM U3 YeThIpex
BUOPAaTOPOB OOPATHOTO U3ITYUCHHS

[Tapabosnueckoe 3epkajio, 00JaydaeMoe NupamMuIaIbHbIM PYIIOPOM

o

[TapabGonnyeckoe 3epkaio, 06JydaeMoe KOHHYECKUM PYIOPOM

[Tapabonuueckuii HUIUHIP, 00TyIaeMBbIi JTMHEWHON CUCTEMOM MOTyBOJHOBBIX
cuH(pa3HbIX IeNeH, MPOPE3aHHbIX HA IMHUPOKON CTEHKE MPSIMOYTOJIBHOTO BOTHOBOIA
CO CMEIICHHEM B IIAXMATHOM MOPSJIKE OTHOCUTEIBHO €T0 OCH

[Tapabonuueckuil LuIUHAp, 00IyyaeMblil TMHEHHOW cuH(}a3HOH cucTemMoit
[IOJIYBOJTHOBBIX BUOPATOPOB, PACIOIOXKCHHBIX Ha BhICOTe N=A/4 Ha IHUPOKOii
CTEHKOM MPSIMOYTOJIEHOTO BOJHOBOA Ha paccTosiauu d=4/2 npyr ot apyra

JvpnexkTpuueckast TMH3a, o0syyaeMas upaMuiaibHbIM PYIIOPOM

10.

Jusnextpudeckas JIuH3a, 00aydaeMast IMHEMHONW CUCTEMOM TOJTyBOJTHOBBIX
cuH(pa3HbIX IIeNel, MPOPE3aHHbIX Ha IMHUPOKON CTEHKE MPSIMOYTOJILHOTO BOJTHOBOA
CO CMEIIECHHEM B IAXMATHOM HOPSJIKE OTHOCUTEIBHO €r0 OCH

11.

JlmanekTpudeckas JInH3a, 00Jyyaemast THHEHHON CHCTEMOM TOTYBOJHOBBIX
BHOPATOPOB, PACIIOIOKEHHBIX Ha BRICOTe N=A/4 HaJ MIUPOKOW CTECHKOMH
psSIMOYTOJIBHOTO BOJHOBO/IA Ha paccTosiHuu d=4/2 apyr ot apyra

12.

MertasnonnacTuHyaTas JIMH3a, o0aydyaemasi NMpaMUAAIbBHBIM PYTIOPOM

13.

MeraonnacTuH4aras JIMH3a, 00ay4yaeMas JIMHEHHOM CUCTEMOM MOJTyBOITHOBBIX
CUH(a3HbIX 11eJIeH, IPOPE3aHHbIX Ha IIUPOKON CTEHKE MPSIMOYTOJILHOTO BOJHOBOA
CO CMEIEHHEM B IIAXMAaTHOM IOPSIIKE OTHOCUTENIBHO €r0 OCH

14.

MerannonnacTuHyaTas JInH3a, o0ayyaemasi JTUHEHHON CUCTEMOM MOTyBOTHOBBIX
BUOPATOPOB, PacIOIOKEHHBIX Ha BbIcoTe h=1/4 Haj mMPOKOH CTEHKOH
PSIMOYTOJIBHOTO BOJTHOBOJIA Ha paccTossHuu d=4/2 apyr ot apyra

15.

AHTeHHas peueTKa U3 MUJINHAPUYICCKUX CITUPAJIbHBIX H3quaTeHeI>'I C
OKBHUJAMCTAHTHBIM PACIIOJIOKCHHUEM U PABHO aMIJIMTYIHBIM BO36y>K)IeHI/IeM

16.

BonHoBoaHO-1IIeNIEBas INIOCKAs aHTEHHAs pelmeTKa C 9KBUAUCTAHTHBIM
PaCIIOIIOKCHHUEM U PABHO aMIIJIMTY JHBIM B036y}K)IeHI/IeM meneﬁ, IMPpOpPE3aHHBIX HA
H.IHpOKOﬁ CTCHKC MPAMOYT'OJIbHOT'O BOJIHOBO/JIa CO CMCIICHUCM B MIAXMATHOM
MOPAAKE OTHOCHUTCIIBHO €0 OCH

17.

BonnoBoaHO-11Ie1€Bas TUIOCKAs aHTEHHAs PeIIeTKa C SKBUIUCTAHTHBIM
PaCTONIOKEHUEM B PAaBHO aMILTUTYHBIM BO30Y KICHHUEM IIeNei, MPOPe3aHHbIX Ha
Y3KOM CTEHKE MPSIMOYTOJILHOTO BOJIHOBOJIA HA paccTOsTHUM 0=4/2 Jpyr OT pyra co
BCTPEUHBIM HAKJIOHOM

18.

IInockas anTeHHaAs peIeTKa C SKBUAUCTAHTHBIM PACITIOJIOKCHHUEM U paBHO
AMIUINTY IHBIM BO36y>KI[CHI/ICM HCCKOJIBKUX JIMHCCK IMOJTYBOJIHOBBIX BI/I6paTOpOB,
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PacIoyIoKeHHBIX Ha BeIcoTe N=1/4 Haa MMPOKOI CTEHKOM MPSIMOYTOIBHOIO
BOJIHOBOJIA Ha paccTosinu d=4/2 apyr ot apyra

19. [Tnockas aHTeHHas peleTKa U3 JUJIEKTPUUECKUX CTEPKHEH C 3KBUIUCTAHTHBIM
PacIoJI0KEHUEM U PaBHO aMILIUTYHBIM BO30YKICHUEM U3JTydaTenen
20. JIByx3epkanbHast anTeHHa Kaccerpena

4. Bompoch! [is IPOBEACHUS MPOMEKYTOYHOM aTTECTAllMHU MIPH TeCTHpOBaHuH (Tabiuia 19)

Ta6muma 19 — [IpumepHslii TepedeHsb BOIMPOCOB IS TECTOB

Ne i/t

[TpumepHBbIii nepedeHb BOIPOCOB sl TECTOB

1.

Kakne pyHKIMYN BBINOJTHSIET MepPeIawInasi aHTeHHA, eCJIM OHA MOAKJII0YeHA K
paauoneperaT4nuky yepe3 GpuaepHblii TpakT?

1.ITIpeoGpa3yer cBs3annbie OMB B dunepe, Hecymme nndopmanuto ot [1PJ] , B
cBOOOIHO-pacnpocTpansomuecs IMB ¢ coxpaneHuem nHpopmalmu u
(hOpMHUPYIOT BIIOJIHE OTPE/ICIICHHBIC TpeOyeMble XapakTepucTuku uanydenus ([1H,
MOJISIPU3ALIUS B 33/IaHHOM JIMaINla30HE 4acToT)

2.Y1paBisieT XapaKTepUCTUKaMH 11011 U3JIy4€HHs BO BPEMEHU U IIPOCTPAHCTBE.

3. YBenuuMBaeT MI0THOCTh MOTOKA MOITHOCTH B OKPY’KaIOIIEeM MPOCTPAHCTBE.

CdopmyanpyiiTe Ha3HAYEHHE IPUEMHON AHTEHHbI?

1.00ecnedenre HapaBIEHHOTO MTPUEMa, YACTOTHAS U MOJISIpU3allMOHHAs CeIeKIus
paaMOCUTHAJIOB, a TaKXke Npeo0pa3oBaHMsl pacnpocTpanstonuxcs OMB B
cBOOOJHOM MPOCTPAHCTBE B cBsizaHHble DBM, HanpaBieHHble N0 Guaepy K
MPUEMHUKY C COXpaHEHHEM HH(OpMAIUH.

2.Y1paBiieHHE CEIEKTUBHBIMHU CBOMCTBAMU 110 YaCTOTE, MOJSPU3ALINH,
HaIIPaBJICHUIO.

3.U3meputenbHble GYHKIMH - OTIpeieTICHIE HAMIPABICHUN, C KOTOPBIX MPUXOIST
CHUI'HAJIbI U ITIOMECXH.

Kakoif 4acTOTHBIH THATIA30H OTHOCUTCSH K JJIHHHBIM BOJIHaM?
1.Hacroruei nuama3on 30-300 xI'm.

2.YactoTHrld nuamna3zod 3-30 xI['m.

3.YacroTuslii nuana3od 3-30 MI'1g

Yro Ha3bIBaETCH aMILUIUTY/AHON (PyHKIMEH HANPABJIEHHOCTH AHTEHHBbI?
1.3aBHCUMOCTb AMIUIUTY bl HATIPSYKEHHOCTH 3JIEKTPUYECKOTO MOJS B JAIBHEN 30HE
OT YIJIOBBIX KOOpAMHAT 0, ¢ B chepuueckoil cuctemMe KOOpIuHAT IPU YCIOBUH, YTO
paccTosiHME OT AaHTEHHBI 10 HAOJII0JaTeNsl OCTAETCS IOCTOSHHBIM.

2.3aBHCUMOCTb aMILTUTYAbI HAMPSDKEHHOCTH JIEKTPHUECKOTO MOJIS B OMKHEH 30He
aHTEHHBI OT YTJIOBBIX KOOpauHaT 0, ¢ B chepruueckoil CUCTEME KOOpIAUHAT MPU
YCIIOBHH, YTO PACCTOSHUE OT AaHTEHHBI JI0 HAOIIOAaTENsl OCTAETCsl TOCTOSTHHBIM.
3.3aBHCHMOCTb pacIlpeAesIeHHs AMIUINTY bl TOKA Ha aHTEHHE OT €€ JINHEWHBIX
pa3sMepoB.

Yro Ha3pIBaeTCS NOJSIPU3ANMOHHON XapaKTePUCTHKONH AHTEHHbI?

1.Kpugas, kotopyto onuceiBaer koHer Bektopa E (rogorpag Bextopa E) B
IJIOCKOCTH MEPIEHAUKYIIIPHON HApPaBICHUIO PacIIpOCTPAHEHUS
3JIEKTPOMArHUTHOM BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE.

2.I'eoMeTprUEeCyKOE MECTO MAKCUMAJIBHBIX MPOEKIUi BekTopa E Ha Bpamaronrytocs
OCbh IIPUEMHON aHTEHHBI B INIOCKOCTH NEPIIEHIUKYIISIPHOM HAIIPaBJIECHUIO
pacIpoCTpaHEHHUs.

3. 3aBUCUMOCTb aMIUIUTY/1bl HANIPSKEHHOCTH 3JIEKTPUUECKOI0 N0JIS B JAJIbHEN 30HE
OT YIJIOBBIX KoopAuHAT 0, @ B chepruyeckor cucteMe KOOpIMHAT.

Kak onpenensiilor miupuHy 1MarpaMMbl HalIPaBJIeHHOCTH AHTEHHbI?
1.YT1110BO# CEKTOP, IPH KOTOPOM 3HAYECHHUE aMIUIUTYAY HANPSKEHHOCTH
3JIEKTPUUECKOTO N0JIs yMeHbIaeTcs 10 3HaueHUs (). 707 Euaxc .
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2. YTIJIOBOM CEKTOP, MPU KOTOPOM 3HAYECHHE aMIUIUTYQy HAIPSAKEHHOCTH
ANEKTPUYECKOTO MO yMeHbIIaeTcs A0 3HaueHUs 0.5 Euaxc .

3.YT110BOM CEKTOP, MPH KOTOPOM 3HAYEHHE MOIIHOCTH MOJIsI P yMEHbIIAeTCs 10
3HaueHust 0.707 Puaxc .

Yro Ha3piBaeTcst KO3 puueHTOM Oeryieil BOJHbI B IMHUM Nepeaaun?
1.OTHOIIEHNE aMIUTUTY1bl HANIPSKEHHOCTH CYMMapHOM BOJIHBI B MUHUMYME MOJISL B
JIMHUU NIEPENAYX K aMIUIUTYE HAIPSDKEHHOCTH CyMMAapHOM BOJIHBI B MAKCUMYME
TOJIS.

2.3aBUCUMOCTD aMIUIUTY bl HAIPSPKEHHOCTH JIEKTPUYECKOTO I10JIs BIIOJIb JIMHUU
nepenayu OT €€ KOOpAUHATBHI.

3.0OTHOLIEHNE aMIUIUTY1bl HAIIPSHKEHHOCTH CyMMapHO! BOJIHBI B MAKCUMYME T10JIsI
B JIMHUU IIEPENAYN K AMIUIATYE HANPSHKEHHOCTH CyMMAapHOU BOJIHBI B MUHUMYME
1OJIst

IIpu kakuX yc10BHSX B JJMHHM NepefAayvy CyIIeCTBYeT PexKuM Oeryuieil BOJTHbI?
1.ConpoTuBieHHE HArPy3KH JOKHO OBITh YUCTO AKTUBHOM BETMYUHON U
PaBHATHCS BOJIHOBOMY CONIPOTHBIICHUIO JIMHUU NIEPEauH.

2. ConpoTUBIIEHNE HArPy3KH JTOJIKHO PaBHATHCS HYJIIO.

3.JIuHus nepeaayu A0JKHA ObITh HATPYXKEHa Ha CONPOTHUBIIEHUE, PAaBHOE
BOJIHOBOMY COINIPOTHUBJIEHUIO CBOOOJHOrO npocTpancTa 120m.

IIpu kakuX yC10BHSAX B JJMHUM IePeAaYvy CyIIeCTBYeT PeKUM CTOSTYMX BOJIH?
1. ConpoTuBieHNE HArPY3KU JOJKHO PABHATHCS WM HYJIIO MJIM OECKOHEYHOCTH.
2.JIunus nepenauu A0KHA OBITH Harpy>keHa Ha conpotusiieHue 120m.
3.ConpoTuBieHNHE HATPY3KU JOJDKHO OBITh YUCTO AKTUBHOM BETMYUHOHN U
PaBHATHCS. BOJIHOBOMY CONIPOTHBJICHHUIO JIMHUU NIEPEIauH.

10.

Yemy paBHsieTCsl BXOHOE CONPOTHUBJICHHE IBYXIIPOBOHOM JTUHUM IlepeJIadu B
ceyeHHH Z MHOW | pa3omkHyToOl Ha KOHIE?

1.ConpoTuBiEHNE TMHUYU YUCTO PEAKTUBHAS BEJIMYMHA U U3MEHSETCA B
COOTBETCTBHUH C BBIPAKCHUEM

Vz( )
]z(z)

2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO pCAKTHBHAA BCIIMYNHA U UBMCHACTCA B
COOTBETCTBHUH C BBIPAXKCHUEM

V(2) _
|2(Z)

3.COHpOTI/IBHeHI/Ie JOJIXKHO OBITh YMCTO aKTUBHOH BEJIMYMHOU B JIIOOOM CEUCHHUH H
PaBHATHECA BOJJTHOBOMY COIMPOTHBIICHUIO JIMHWUU IIEPCAAYIH.

—i-ctgfz

Zex (z)=

Za(2) = —i-1gpz

11.

Yro c000ii npeacTaBisieT CAMMETPUYHBIN BUOpaTop?

1.CummeTpuYHBIN BUOpATOp MPEACTABISIET COO0M MPOBOJIOYHYIO aHTEHHY C
IJIeYaMU PaBHOM JJIMHBI, PAaCIIOJIOKEHHBIMH B/I0JIb 001IEH OCH, U Y KOTOPOIO B
T000M CEYEHHH , OTCTOSIIIIMM Ha OJJUHAKOBOE PACCTOSHUE OT TOYEK MUTAHUS TOKU
paBHBI 110 BEJIMYUHE U CUH(DA3HEI.

2. CUMMeTpUYHBIN BUOpATOp MpeACTaBIIsieT cO00il MPOBOJIOYHYIO aHTEHHY C
IJIe4aMH paBHOU JIMHBI, PACIOI0KEHHBIMU MAPAJUIENIbHO APYT IPYTy, U KOTOpas B
OCEBOM HaNpaBJIEHUU U3IIy4YaeT AUAarpaMMy HamnpaBiICHHOCTH B BUAE OKPY>KHOCTH
(HeHanpaBJIEHHOE U3TYUYEHHE)

3. CuMMeTpUYHBINA BUOPATOP MPEACTABISIET COOOM MPOBOJIOYHYIO AHTEHHY C
IUIeYaMM PABHOM JUIMHBI, PaCHOJI0KEHHBIMU BOJIb O0IIEH OCH, 1 KOTOpPasi B OCEBOM
HAIpPaBJICHUU U3JTy4YaeT AuarpaMmy HanpaBJIEHHOCTHU B BUJE BOCBMEPKHU.

12.

Kakum BBIPAXKCHHEM OMMUCHIBACTCA I10J1€¢ U3IYYCHUA CUMMECTPUIHOT0
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BuOparopa B 1ajibHeil 30He?

1. E _ 80l f, (0)e'“*)
I

1

n —ikry—iv,
2. E, =i60f,(0)e 31,

p=1 p

601, . i
3. E, =i—™sin(@)e" ",
rl

13.

Kakum BbIpaskeHneM ONHMCbIBaeTCs (PYHKIMA HANIPABJICHHOCTH
CHMMeTPUYHOI0 BUOpaTopa B JajibHeil 30He?
cos(kl cos@)—coskl
1. 1(0)= ( ) .

sin @
sin[n (kd, cosd — W)}

nsin B(kdZ cos6 — 1//)}

cos(kl sin )
cosd

2. £(0) =

3. f(0) =

14.

Kakoii Buag nmeer aMmimTy/iHasi QyHKIUS HANPABJEHHOCTH I0JIYBOJHOBOTO
cummeTpu4Horo sudparopa B E u H - mnockocrsax?

1. AMmutyaHas GyHKUIUS HAlpaBJIEHHOCTH M1OJyBOJIHOBOTO CUMMETPHUYHOTO
BuOparopa B E-mtockoctu nMeeT BUA BOCbMEPKH, a B H- TI10CKOCTH — OKPY>KHOCTH.
2. AmMmutyaHas (GyHKIMS HaIpaBiISHHOCTHU MOJTYBOJHOBOIO CHMMETPUYHOTO
BuOparopa B E-mtockoct nMeeT BUA OKPY>KHOCTH, a B H- MI0CKOCTH — BOCBMEPKH.
3. AmmutyaHas GyHKIMS HapaBJIeHHOCTH MOJIyBOIHOBOTO CHUMMETPHYHOTO
BuOparopa B E- u H-uiockocTsix nMeeT BU BOCbMEPKHU.

15.

Kakoii n3MeHuTcs 1MarpaMma HanpaBJIeHHOCTH CHMMETPHYHOI 0
MOJIyBOJTHOBOTO BHOpaTopa B E miockocTu, eciin yBeJIMUuTh €ro JJauny 10 2|
=1,5.7

1.I'maBHBIN JI€NECTOK, OPUEHTUPOBAHHBIN MEPIEHIUKYIISIPHO OCH BUOpaTopa,
CY3MTCS , HO TTOSIBUTCS B KQKJIOM KBaJ[paHTe TUPPAKIIMOHHBIN JIETECTOK MO YIJIOM
K ocu BHOpaTopa.

2. 'maBHBIN JETECTOK , OPHEHTUPOBAHHBIN BJIOJIb OCH BUOpaTOpa, Cy3UTCs , HO
MOSIBATCS AU(PpaKIIMOHHBIE JIETIECTKU MEPIEHIUKYISIPHBIE OCH BHOpaTopa.

3. I'maBHBIA J1€MECTOK, OPHEHTUPOBAHHBIN MEPIIEHAUKYIISIPHO OCH BUOpaTopa,
CY3HUTCS .

16.

Kakoii n3MeHuTCcs 1MarpaMma HaNnpaBJIeHHOCTH CHMMETPHYHOI 0
MOJIyBOJIHOBOTr0 BHOpaTopa B E miockoctn, eciin yBeJIMYUTD €ro JJIHHY /10
21=27

1.I'maBHBIN JIENECTOK B BUAE BOCBMEPKH, OPUEHTUPOBAHHOMN NEPIEHIUKYISIPHO
ocu BUOparopa, Cy3uTCH..

2. I'maBHBIN JIE€MECTOK , OPUEHTUPOBAHHBIN MEPIICHIUKYJIIPHO OCH BHOpaTopa
,CY3UTCS , HO TIOSIBUTCS B KaXK/I0M KBaJIpaHTe AU(PaKIIMOHHBIHN JIEMECTOK MO/ yTIOM
K ocu BHOpaTopa.

3. I'maBHBII JIeTIECTOK B BUI€ BOCBMEPKH, OPUEHTUPOBAHHON BIOJIb OCH BUOpaTOpa,
CY3HUTCH.

17.

YeMy paBHO AKTHBHOE BXO/IHOE COIIPOTHUBJICHHE I0JYBOJTHOBOI0 H BOJTHOBOIO
BHOPATOPOB MaJIOH TOJIIUHBI?

OTtBeThI:

1. AKTHBHOE BXOJJTHOE COIIPOTHUBIICHHE IOJIYBOJHOBOIO M BOJIHOBOI'O BUOPATOpOB
paBHo 73,1 Om 1 5000 OM COOTBETCTBEHHO.
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2. AKTUBHOE BXO/IHOE CONPOTUBIIEHUE IOJYBOJIHOBOIO U BOJHOBOIO BUOPAaTOPOB
paBHO 42,5 Om 1 1000 OM COOTBETCTBEHHO.

3. AKTHBHOE BXOJIHOE COIIPOTHBIIEHUE MOJIYBOJIHOBOI'O M BOJHOBOIO BUOPAaTOPOB
paBHO 73,1 Om 1 377 OM COOTBETCTBEHHO.

18.

.C kaKoii 1e/1b10 YBeJIHYNBAIOT TOJIIHHY BUOPATOPHBIX AHTEHH?
1. Inst TOro, 9TOOBI pacIMpUTh pabOUyIO TOJIOCY YaCTOT 0 BXOJAHOMY
COIIPOTHBIICHUIO BUOpaTopa.

2. 11 Toro, yToOBI Cy3UTh AMAarpaMMy HalpaBiIeHHOCTH BuOpaTopa B E-mockoctu.

3. i Toro, 4T00BI CBECTH K MUHUMYMY PEAKTUBHYIO COCTABIISIONLYIO BXOIHOTO
CONIPOTUBJICHUS | YBEJIUYUTH COOTBETCTBEHHO aKTUBHOE BXOJIHOE CONPOTHUBIICHHUE,
YTO IPUBEJIET K YBEIMYCHUIO MOITHOCTH M3My4yeHus. Kakue ycnoBust HE0OX0aUMO
BBITIOJIHATH, YTOOBI aHTEHHA BOJTHOBOW KaHAJI M3JIydasia B IUarpaMmmy
HaIPaBJIEHHOCTH BAOJb OCH JINHEWHOW CUCTEMBbI U3Tydyareneii?

19.

Kak opnenTHpoBaHa B IpOCTPaHCTBE IHATPAMMA HANPABJICHHOCTH
cuH(pa3HOM JIMHeIHOl cucTeMbl H3JIy4yareJiei?

1.Makcumym JIH neprnieHIuKyJIIpEeH OCH JINHEWHON CUCTEMBI U3JTydaTese.

2. MakcumyM JIH HanpaBiieH BOJIb OCH JIMHEWHOM CUCTEMBI U3JIy4aTesei.

3. Makcumym JIH HampaBieH noj yrjioM K OCH JINHEHHOM CUCTEMbI U3TyyaTeNeH.

20.

Kakoii Bua B npocTpaHcTBe MMeeT AMarpaMMa HanpaBJeHHOCTH B E-
IUIOCKOCTH JINHEeHHOM CHCTeMBbl U3 ABYX H3iay4dartenei A-P?

1. 4 2. 3. 4

v
v

v

A

R
_

21.

34. Kakue yci10Busi He00X0AUMO BbINOJHUTDH, YTOObI AHTEHHA BOJTHOBOM KaHAJ
U3J1y4ajia B JMarpaMMy HanpaBJeHHOCTH B0JIb OCH JIMHEIHOI cucTeMbl
u3jayydartesnen?

1. PaccrosiHue Mexy usinydarensiMu d JOJDKHO OBITh PaBHBIM YETBEPTH JTHHBI
BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE, a (ha3a TOKa B KaXkJI0M COCEIHEM U3JIydaTese
JOJKHA OTIIMYAThCS HA BETUYUHY /2 .

2. Paccrostare Mexy nsaydareasiMu d JOKHO OBITH PaBHBIM MOJIOBUHE JUTHHBI
BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE, a (ha3a TOKa B KaXKJIOM COCEIHEM H3IIydaTese
JIOJDKHA OTJIMYATHCS HA BEJTUYUHY T .

3. Paccrosiare Mex Iy u3inydaresisiMu d JOJDKHO ObITh PaBHBIM YETBEPTH JJTHHBI
BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE, a (ha3a TOKa B KaXkJI0M COCEIHEM HU3JIydaTese
JOJKHA OBITh 0JIMHAKOBOM ( cMH(ba3Has CUCTEMA) .

22.

35. Yro Takoe ¢asupoBaHHAS AaHTCHHas pelieTka?

1. PemeTka uzny4arenei, B KOTOpOH NepeMEIIEHHE JTyda JUarpaMMbl
HAIPaBJIEHHOCTU OCYLIECTBIIETCS 3a CUET U3MEHEHHUS (Da3bl B KaXA0M
MOCJIEAYIOIEM U3Iy4YaTesle OTHOCUTEIBHO COCEIHETO M0 JTUHEHHOMY 3aKOHY.

2. Pemerka usiyyaTtesnei, B KOTOpOU MepeMeNIeHue Jyda TuarpaMmbl
HaMpPaBJICHHOCTHU OCYIIECTBISETCS 32 CUET U3MEHEHUS (a3bl B KAXKJIOM
MOCJIEAYIOIIEM U3JIy4aTesle OTHOCUTEIBHO COCEIHETO M0 KBAAPaTUYHOMY 3aKOHY.
3. Pemerka usny4aresneii, B KOTOpOH epeMeEIIEHNE JTyda JuarpaMMbl
HAIPABJIEHHOCTH OCYLIECTBIIACTCS 32 CUET KayaHWsl aHTEHHOW PELIETKH BOKPYT €€
¢da3oBoro neHTpa.

23.

Kaxkoii BHI HMEECT BBIPAKCHHEC MHOXKHUTEC/IA PCIHICTKH CUCTEMbBI U3 IBYX
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u3JIyvyaTesieil, pacnojo:KeHHbIX Ha paccTostHum d Apyr ot apyra ?
1. f_,00) = cos[% (kd cos@ —y)].

2. f._,(6)=sin(khcosd).
3. f._,(6)=cos(khcosb).

24.

Kakoii Buja nmMeeT 1uarpaMMa HanpaBJeHHOCTH MOJIYBOJIHOBOM mean B E - n
H- njiockocTsiX, npope3aHHOi B MJIOCKOM 0e3rpaHMYHOM JKpaHe?

1.JIlnarpamMmbl HalTPaBJICHHOCTH UMEIOT BUJT OKPYKHOCTU U BOCBbMEPKHU
cooTBeTCTBEHHO B E - u H- mmockoctsx.

2. JlnarpamMMbl HaIIpaBJIICHHOCTH UMEIOT BHJI BOCBMEPKHU U OKPYKHOCTH
coOTBETCTBEHHO B E - n H-mmockoctsix.

3. lnarpaMmbl HAaIPaBJICHHOCTH UMEIOT BUJIT BOCBMEPKH COOTBETCTBEHHO B E- u H-
IJIOCKOCTSIX.

25.

Kakum o0pa3om Ha10 npope3aTs 1ie/ib B BOJIHOBOAE ¢ BOJIHOM Tuna Hio,
4TO00BbI OHA U3JIy4aJsa?

1.1lens HamO mpope3aTh BIOJIb MATHUTHBIX CHUJIOBBIX JTMHHA.

2. lllens HamoO mpope3aTh BAOIb JIEKTPUUECKUX CUIIOBBIX JTUHUMH.

3. lllens Ha/I0 pope3aTh NEPIESHIUKYISIPHO MATHUTHBIM CHJIOBBIM JIMHUSIM

26.

Kaxkoe paccTosinne B BOJIHOBOAHO-1Ie1eBOi aHTeHHe (BILIA) 10/15kHO OBITH
MEK1Y MPOA0JIbLHBIMHY LIEJIAMH HA IIMPOKOH CTeHKe MPAMOYI0JbHOI0
BOJIHOBO/1a, CMEIIEeHHBIMU OTHOCUTEJILHO €0 OCH B IIAXMATHOM MOPsIIKe,
4TO00BI OHA U3J1y4asa oauH JenecTok IH nepneHanKkyJIApHO BOJITHOBOAY?
1.PaCCTO$IHI/Ie MCXKIAY COCCAHUMMU HICIIAMU, CMCIICHHBIMHA OTHOCUTCJIBHO €TI0 OCHU B
IaxXMaTHOM TOPSKE, PABHO MOJOBUHE JJIMHBI BOJHBI B BOJTHOBO/IC.

2. Paccrosinne MCKAY COCCAHNMHU IICIAMU, CMCIICHHBIMH OTHOCUTCIIBHO €T0 OCH B
axMaTHOM TOPSIKE, PABHO MOJOBUHE JJIMHBI BOJHBI B CBOOOTHOM ITPOCTPAHCTBE.
3.PaCCTO$IHI/IC MCXKAY COCCAHUMMU HICIIAMHU, CMCIICHHBIMHA OTHOCUTCJIBHO €T0 OCHU B
aXMaTHOM TOPSKE, PABHO JITTWHE BOJHBI B BOJTHOBOJIE.

27.

Kaxkoe paccTosinne B pe30HAHCHOW BOJIHOBOAHO-1IeieBOi aHTeHHe (BILIA) ¢
NPOAOJIbHBIMH LIEJSIMH HA HIMPOKOH CTEHKeE NMPAMOYI0JIbHOI0 BOJIHOBOA,
CMEIEHHBIMH OTHOCUTEJIBHO €0 OCH B IIAXMATHOM NOPAIKE, J0JIKHO ObITh OT
KOPOTKO3aMKHYTOI'0 IOPIIHSI 10 O/insKaieil kK Hemy meaun?

1. PaccTosiHMe OT KOPOTKO3aMKHYTOI'O HOPIIHA 0 OiMyKalIIed K HEMy LIEIH PaBHO
YETBEPTH JJIMHBI BOJIHBI B BOJIHOBOJE.

2. PaccrostHie OT KOPOTKO3aMKHYTOI'O OPIIHS 10 OnMyKalIed K HeMy I1eJIN paBHO
IIOJIOBUHE JIJIMHBI BOJIHBI B BOJTHOBOJE.

3. PaccTosiHME OT KOPOTKO3aMKHYTOT'O MOPIIHSA 0 OyivKaiiield K HeMy LIEeIH PaBHO
JUIMHE BOJIHBI B BOJJTHOBOJE.

28.

Kakyo nossipusanmio u3Jjy4aeT BOJTHOBOAHO-1IeeBasi anTeHHa (BIIA) co
BCTPEYHO-HAKJIOHHBIMH 1EJISIMHU HA Y3KO0il CTeHKe MPSIMOYT0JILHOT0
BOJIHOBO/IA C PACCTOSIHUEM MeXAy measimu A/27

1.ITonsipuzanus auHEWHas — rOpU30HTaNbHAs (apajuiebHas OCH BOJIHOBOJIA).

2. Tonsipuzanust TMHEWHAsI — BEpTUKAJIbHAS (TIEPIICHIUKYIISpHAst OCH BOJHOBOA).
3. Tonsipu3zanus TMHENHHAs] — NEPHEHANKYJIIPHAS OCH U3TyYarolen 1esu.

29.

Kaxkoe paccTosinne B pe30HAHCHOW BOJIHOBOAHO-1IeieBOi aHTeHHe (BILIA) ¢
NnonepeYHbIMHM LIEJAMH HA IIMPOKOH CTeHKe MPAMOYI0JbHOT0 BOJTHOBOA
JAOJI’KHO OBITh OT KOPOTKO3aMKHYTOI'0 MOPUIHS A0 OJiMKkaiieid K HeMy miejan?
1. PaccTosiHue OT KOPOTKO3aMKHYTOTO MOPIIHS A0 ONvKaiiiiei K HeMy ey paBHO
IIOJIOBHHE JIJIMHBI BOJIHEI B BOJIHOBOAC A/2.

2. PaccrostHre OT KOPOTKO3aMKHYTOTO IOPIIHS 10 ONF>KalIei K HeMy IIeIH paBHO
YETBEPTH JJIMHBI BOJIHBI B BOJIHOBOIE A/4.

3. PaccTosiHMe OT KOPOTKO3aMKHYTOTO MOPIIHSA 0 OJrKaiiield K HeMy MocieHei
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ey paBHo 3A/4 .

30. Kakoii Bua nMeeT quarpaMMa HanpaBJeHHOCTH BOJTHOBOJIHO-1EJIeBOM
anTeHHbl (BII{A) Geryuieii BOJIHbI € MoNepeYHbLIMU HIeJISIMU HA IIUPOKOI
CTeHKe MPSIMOYT0JIbHOT'0 BOJTHOBO/IA NIPH PACCTOSIHHHM MeKAY mmiessimu 0= 1/4?
1./Inarpamma HanpaBJIC€HHOCTH UMEET OJIMH TJIABHBIN JIENIECTOK, HAKIIOHEHHBIN K
OCH BOJTHOBOJA.

2. lnarpamma HanpaBJI€HHOCTU UMEET OAUH TJIaBHBIH JIETIECTOK,
MEPIEHIUKYIISIPHBIA OCH BOJIHOBOJA.

3. AuarpamMma HanpaBJICHHOCTU UMEET OJIMH TJIABHBIN JIETIECTOK, HAKIIOHEHHBIHN K
OCH BOJIHOBOJA, U TU(PAKIIMOHHBIA MAaKCUMYM, MEPIICHIUKYIISIPHBIA OCH
BOJIHOBO/JIA.

Tector pazmemensl https://Ims.guap.ru/course/view.php?id=32

5. KoHTposbHBIC M IPAaKTHYECKHE 3a/1a4H / 3aJaHus 10 qucuuiuinae (tadmuna 20)
Tabnumna 20 — [IpumepHBIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 33134 / 3aJaHIi

Ne n/mn [TpumepHBIii TepeueHb KOHTPOJIbHBIX U MPAaKTUYECKUX 3a/a4 / 3aJaHui

1. Paccuntath ¥ MOCTPOUTH AUArpaMMbI HAPABICHHOCTH CHMMETPUYHOTO
IOJIyBOJIHOBOT'O BuOparopa (munHa Budparopa 21=4/2) B E- u H- miockocTsx.
[IpencraBuTh 00BEMHYIO TUATPAMMY HANIPABICHHOCTH.

2. PaccunTaTth M MOCTPOUTH TUArpaMMy HAIPaBICHHOCTH CUMMETPHUYHBIX BHOPATOPOB
mmuaoi 21=1 u 21=1,51 B E — miockocTH.
3. OnpenenuTb KOMIUIEKCHOE BXOJHOE COMPOTUBIICHUE CUMMETPHUYHOTO BUOpaTOpa

amuHoM 21=2 M nipu uinHe BosHbI A=10 M, paguyce BuOparopa r=4 MM u
COIIPOTHBIIEHUEM MOTEPb, OTHECEHHOM K KJIeMMaM BuOpartopa, Rn=3 Owm.

4. Onpenenutb KOMIUIEKCHOE BXOJTHOE COMPOTHUBIIEHHE CUMMETPUYHOIO BUOpaTopa
amHo#M 21=15 M npu anmHe BoHbI A=15 M, paguyce BuOparopa r=10 mm.
5. OnpenenuTs KOMIUIEKCHOE BXO/IHOE COIPOTHUBICHUE BEPTHKAIBHOTO 3a3€MJIEHHOTO

BuOpaTopa BbicoTOM h=30 M mpu muHe BoiaHbl A=700 M, paguyce BubOparopa r=4
MM. CONpOTHBIIEHHE TTOTEPh B aHTEHHE, OTHECEHHOE K TOKY Y OCHOBAHHS aHTCHHHBI,
R,, =2 Om.

6. Paccunrare quarpammsl HarpaBieHHOCTH B E- 1 H- IIOCKOCTAX TIMHEHHON CUCTEMBI
u3aydaresnel, cocrosieil u3 detbipex (N=4) moayBOJHOBBIX BHOpaTtopoB (21=4/2),
pacrlojoKEeHHBIX OJMH HaJ JpyruM Ha paccrosHun 0=A/2 u B030yKIaeMbIX
cuHdazno (y=0) TokaMu paBHON aMIUTUTYIbI.

7. Paccunrare nuarpammbl HampaBieHHOCTH B E-  u H- minockocTsaix JIMHEHHOU
CHUCTEMBl M3JIydaTeled, COCTOSALIEM W3 JBYX MapaulelbHBIX CHMMETPUYHBIX
BUOpaTopoB jinHON 21=4/2, pacnionoxeHHbIx Ha pacctostauu d=A/4 apyr oT apyra u
IUTAEMBIX TOKAMH OJIMHAKOBOMN aMILIUTY/Ibl, HO €O ¢iBUroM 1o dase w=90° -

8. PaccunTath reomeTpuueckue M 3JEKTPUUECKHE TapamMeTphl JIMHEHHON cuH(pazHOM
BOJIHOBOJIHO-ILIEJIEBOM aHTEHHBI, y KOTOPOW LIEJIM MPOPE3aHbl HA IIUPOKON CTEHKE
IIPSMOYTOJIBHOIO BOJHOBOJA CO CMELICHHMEM OTHOCUTEIIBHO IPOJOJIBHOW OCH B
I1aXMaTHOM IOPSIIKE .

9. PaccunTtaTh LMIMHIPUYECKYIO CIUPAIbHYIO AHTEHHY, paOOTaIOLIyl0 B pEXHUME
OCEBOr0 M3JIy4eHHUs B jauana3zoHe BOJH A=10-15 cM W HMMeEIONIyI0 yros HakJIOHa
BHUTKOB (yros HaMoTkn) 0=140.

10 OnpenenuTb TeOMETPUUECKUE pa3Mepbl MUPAMUIATBFHOTO PYIOpa, UCTIOIb3YEMOTro
B KadyecTBE O0OJIydaTens 3epKajbHOW mapabonudeckoil aHTeHHBI. Pabowas mimHa
BOJIHBI A=5 CM, YpOBEHb 0JIsl Ha Kparo 3epkana A=0,3, yrox packpsia napadosaoua
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| y0=700. |

10.5. Meronuueckue MaTepualibl, ONPEICIAIONIME TMPOLEAYPbl OLIEHUBAHHWS 3HAHWW, YMEHUH,
HaBBIKOB U / WU OMBITA JESITEIbHOCTH, XapaKTEPU3YIOIUX dTanbl (OPMUPOBAHUSA KOMIIETECHIIUH,
conepskarcs B [TonoxkeHnsax «O TekyllieM KOHTPOJIE yCIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalluu
crynertoB ['YAII, oOyd4arommxcst mo mporpamMmaM Beiciiero oOpaszoBanusi» u «O MOAYJIBHO-
PEUTHHTOBOM CHCTEME OIICHKH KauecTBa yueOHOH paboThl cTyneHToB B 'Y AID.

11. MeToauveckue yKa3aHus JJsi 00y4AIOIIUXCA 10 OCBOEHHUIO TUCIIMILIMHBI

[{enbto AUCUMILIUHBI SIBIISIETCSA — MOJIyYeHHUE CTYACHTaMU HEOOXOIMMBbIX 3HAHUM, YMEHUHN U
HaBBIKOB B 00JacTH COBPEMEHHBIX aHTEeHH M ycrpoiictB CBY; co3ganue mnopajep:kuBarolien
00pa3oBaTesIbHON Cpe/ibl MpenoiaBaHus mo HanpasieHuio «25.05.03 «Texuuueckas: sKCIUTyaTalus
TPAaHCHOPTHOTO  paZno00OpYAOBaHMS»  HampaBleHHOCTh  «TexHuueckas  SKCIUTyaTamus
PaIMO3IEKTPOHHOTO O0OPYJOBaHUS BO3AYLIHBIX CYJOB M adpOMOPTOB»; THPEAOCTABICHHE
BO3MOXXHOCTH  CTYACHTaM  DPa3BUTb M  IPOJEMOHCTPUPOBATH HABBIKM B  00JacTu
HKCIIEPUMEHTAIBHOIO MCCIIEIOBAaHUS U HACTpOilke aHTeHH U ycTpoiictB CBY, a Taxke HaBBIKU IO
ABTOMATH3UPOBAHHOMY pacueTy U YMEHHE MX MCIOJIb30BaHUS MIPU TEXHUYECKOM OOCTYKUBAHUU U
HAaCTPOMKE PAAUOTEXHUYECKHX YCTPOMCTB M CHUCTEM , B HAYYHO-UCCIEIOBATEIILCKOW U
IIPOM3BOJCTBEHHON JESITEIBHOCTH B 00JIACTAX JIOKALMOHHOTO, HABUTALlMOHHOIO M CBS3HOIO

Ha3HAa4YCHU.

MeTtoanyeckue yKa3aHus I OOyYalIIMXCS MO OCBOEHHMIO JIEKIIHOHHOIO
MaTepuaJa (eciu npedycmompeno yueoHviM RiAaHOM RO OAHHOU OUCUUnIUHeE)

OcHOBHOE Ha3HAa4YeHHME JIEKI[MOHHOIO MaTepuana — JIOTHYECKH CTpPOMHOE, CHCTEMHOE,
riry0oKoe ¥ SICHOE M3JIOKeHHe yuyeOHoro mMaTepuaina. HazHaueHue COBpEMEHHOM JIEKIIMU B paMKax
JUCHMIUIMHBL HE B TOM, YTOOBI MOJYYUTHh BCIO HMHQOPMALMIO 1O TEeMe, a B OCBOCHHUHU
(byHIaMEHTAIBHBIX IPOOJIEM JAUCIUILTAHBI, METOJ0B HAyYHOTO IMO3HAHMS, HOBEHITUX TOCTHKEHUH
Hay4HOil  Mblciu. B yyeOHOM  mporecce  JIEKIMS — BBIIOJHAET — METO/0JIOTHYECKYIO,
OpraHu3aIMOHHYI0 W WH(pOpManmoHHy0 (yHKIuH. Jleknus packpblBaeT MOHATUHHBINA ammapar
KOHKpETHOH o0jacTu 3HaHUs, €€ NpoOJIeMbl, JaeT LeJIbHOE NPEeACTaBICHUE O IUCIHIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMHU JUCITUTUTHHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOMKUMCS JIGKIIMOHHOTO MaTepuaa;

— TIOJly4€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpeeNsAeTCs HEeJIEBON YCTAHOBKOM K KaKJI0M KOHKPETHOM TEME;

— TOJIy4eHHE ONbITa TBOPUYECKOH paboThl COBMECTHO € IPENOIaBaTeleM;

— pa3BuTHE  NPO(PECCHOHANBHO—JENIOBBIX  KadyecTB, JIOOBM K  TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TIOSIBJIGHHE HEOOXOIMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETFHON pabOoTHI;

— TIOJlyYeHHe 3HaHWH O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKH W TEXHUKH M O MPOTHO3E
UX Pa3BUTHA Ha Onmkaiiime rojsl;

— HayuduTCsl METOAMYECKH oOpalaThiBaTh MaTepuan (BBIICNATH TIJIaBHBIE MBICIHA H
HOJIOKEHHUS, IPUXOANUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSTH UX B PAa3JIUYHBIX (OPMYIHPOBKAX);

— MOJIy4eHHe TOYHOI'0 IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIeKUMOHHBIA ~ MaTepuall  MOXKET  CONPOBOXKIATHCS  JEMOHCTpAlUMEW  CIIAioB U
UCTOJIb30BaHUEM Ppa3JaTOYHOTO MaTepuaja NpU IPOBEACHUUM KOPOTKUX JUCKyccudl 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENBHBIX TEMATHK 10 TUCIUIUIHHE.

CrpykTypa npeiocTaBiaeHus JEKIUOHHOTO MaTepuania:
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1.®opMynupoBKa 3a4a49H JICKIIHH.

2. Pazmensl w maparpadsl  HM3laraeMoro  MaTepualia C  COOTBETCTBYIOIIMMH
MaTeMaTU4YCCKMUMHU BBIKJIIaIKaMU.

3. I'padrueckmne MaTepraiibl HEOOXOAUMBIX TEOPETHUECKUX 3aBUCUMOCTEH.

4. BeIBOJIBI IO KAXKJIOMY Pa3zeiy.

Meroauyeckue yKazaHusl A OOYYAIOIIMXCH IO TMPOXOKACHHI0 MPAKTHYECKUX
3aHATHH (eciu npedycMompeno y4eOHbIM RIAHOM RO OGHHOI OUCUUNTIUHE)

[IpakTHyeckoe 3aHATHE SBIAETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3alUu y4eOHOro
npoliecca, 3aKII0YaloIelcss B BBITOJHEHUH OOYYaIOIIMMUCS T0J] PYKOBOJICTBOM IIpEINoaBaTelis
KOMIUIEKCAa Y4YeOHBIX 3aJaHHii C IIeTbI0 YCBOGHHUS HAYYHO-TEOPETHUYECKUX OCHOB Yy4eOHOU
JUCLUILIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOM 1€ATEIbHOCTH.

Henpto mpakTuyeckoro 3aHATHs [UIsl 00ydarollerocs SBJSETCS NMPUBUTUE O0O0ydaroIieMmcs
YMEHHUI U HAaBBIKOB IIPAKTHYECKOU IEATEIBHOCTH 10 N3Yy4aeMOM AUCIUIUIMHE.

[Inanupyemble pe3ybTaThl 1P OCBOEHUH 00ydYaroLIeMcs IPAKTUYECKUX 3aHITHII:

— 3aKperuvleHue, yriayOsleHue, pacllupeHue M JeTalu3alMsl 3HAaHUM 1pU pelIeHUun
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  IO3HABATENbHBIX  CIIOCOOHOCTEW,  CaMOCTOATENBHOCTH  MBILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJAAaMM M METOJAMKAMH M3yYeHUs KOHKPETHOM yueOHOMU
JUCLUILINHBL,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHUS TIIOJyYEHHBIX 3HAHUUA JUIs
BBITIOTHEHMS 3aJaHNI;

— obecreyeHue palMoOHAIBHOIO COYETAaHUs KOJUIEKTUBHOM M WHAMBHIYyalIbHOH (opm

00ydeHusl.
DyYHKIMY NMPAKTUYECKUX 3aHITUI:

— II03HaBaTeJIbHAs;

— pa3BUBAIOLIasd;

—  BOCIIHTATEIbHAsA.

Ilo xapakTepy BBINOJHSAEMBIX OOYYArOIIMMCS 3aJaHUM IO TNPAKTUYECKUM 3aHATUAM
MOAPA3AEIIA0TCS Ha!

—  O3HAKOMMTEJIbHBIE, IPOBOJMMBIE C LIEJIBIO 3aKPEIJICHUS U KOHKPETH3aluu U3y4EHHOTO
TEOPETUYECKOr0 MaTepHaa;

— aHaJIUTUYECKHE, CTaBAIIME CBOCH IeNbl0 MOJydeHHEe HOBOW HMH(pOpMAlMKd Ha OCHOBE
dbopMaTM30BaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHBIE C MOJIy4Y€HHEM HOBOH MH(OpPMALUU MYTEM CaMOCTOSATENIBHO
BBIOPAHHBIX MOIX0/I0OB K PELICHUIO 3a/au.

@opMBl  OpPraHM3allMM  MPAKTHYECKUX 3aHATUN ONPENEISIIOTCS B COOTBETCTBHM  CO
crneuu(UIeckUMU OCOOCHHOCTAMU Y4eOHOW ITUCHMIUIMHBI M 1elsMu oOydeHus. OHM MOTYT
IIPOBOJIUTHCA:

— B MHTEpPaKTUBHOH (hopMe (pelieHne CUTYallMOHHBIX 3a]1a4, 3aHATHSI 10 MOJIETUPOBAHUIO
peanbHBIX YCIIOBHUM, JEJIOBBIE WIPbI, HUIPOBOE IPOCKTUPOBAHHWE, HMMWTALMOHHBIC 3aHATHS,
BbI€3/IHbIE 3aHATHA B OpraHu3anuu (IpeanpusTHs), JenoBas ydeOHas urpa, poJyieBas MHrpa,
TICUXOJIOTUYECKHI TPEHHUHT, KEIC, MO3TOBOH LITYpM, IPYIIOBbIC IUCKYCCHH);

— B HE HMHTEPAaKTUBHOW (opMme (BBHIMOJHEHHUE YNPaKHEHH, pEIIeHHWEe TUIOBBIX 3a/ad,
pelleHre CUTYallMOHHBIX 3aJa4d U JIpyroe).

MeTtouka npoBeAeHHs TPAKTUUECKOTO 3aHATUS MOXKET OBITh Pa3IMYHOM, IPU 3TOM Ba)KHO

NOCTHKEHHE OOMIel [eIn JUCIUTUINHEI.
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TpeOoBaHMsl K NPOBEIEHUIO MPAKTHYECKHUX 3AHATHH
Hanuune o0opynoBaHHOM ayIuTOpUN

MeToanyeckue ykazaHusi AJsi 00y4aOUIUXCS MO0 NMPOXO0KICHHUIO J1a00OPAaTOPHBIX padoT
(eciu npedycmompeno yueoHbvlM RAAGHOM HO OAGHHOU OUCUUNIUHE)

B xone BbinosiHEHUs 1a00paTOPHBIX PadOT OO0yYarOLIUICS TOJKEH YIIIyOUTh U 3aKPENUTh
3HAHMS, IPAKTUUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKON M TEXHUKOM SKCIIEPUMEHTA B
COOTBETCTBUM C  KBAJM(PHUKALMOHHOM  XapaKTepUCTUKOM  oOyuaromierocs.  BwinmonHeHue
7a00paTOPHBIX PAaOOT COCTOUT U3 HKCIEPUMEHTAIBbHO-NPAKTUUECKON, PacyeTHO-aHAIUTHYECKON
4acTel U KOHTPOJIbHBIX MEPOIPUATHH.

BrimonHenue m1abopaTopHbBIX pPabOT 0OydaroOUIMMCS SIBJISETCS HEOTHEMJIEMOH YacThiO
U3y4YeHUs] JUCUUIUIMHBI, OINpeAesieMoil ydeOHbIM TUIAHOM, W OTHOCHTCS K CpPEICTBaM,
o0ecIeunBaroIUM PELICHUE CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— INpHOOpEeTeHHEe HABBIKOB MCCJIEIOBAHUS MIPOLIECCOB, SIBJICHUN U 0OBEKTOB, U3y4aEMBbIX B
paMKax I[aHHOf/'I JUCHUIIIINHBI,

— 3aKpCINICHHUEC, PA3BUTHUC W ACTAJIM3ALUA TCOPECTUYCCKUX 3HaHI/II\/’I, IMOJIYUCHHBIX Ha
JEeKIMSIX;

— IoJIyueHHe HOBOM MH(OpMAIUK 110 H3y4aeMOW AUCIUILIMHE;

— INpHOOpEeTeHHE HABBIKOB CaMOCTOSTEIbHOI paboThI ¢ 1a0OpaTOPHBIM 00OPYJOBAHUEM U
npuOopaMu.

3ananue U TpeOOBAHUS K MPOBEIEHUIO JIA00OPATOPHBIX padoT

1. O3HaKOMHTHCS C METOMYECKON pa3paboTKOM K TJabopaTopHOU padoTe.

2. IIpopaboTaTh caMOCTOSITETPHO TEOPETUICCKHI MaTepHall, MOIACPKUBAIONIHIA TEMAaTHKY
nabopaTopHOH PabOTHI.

3. O3HaKOMHUTBCS C aImapaTypoi, BXOIAIIeH B TJaOOPaTOPHYIO YCTAaHOBKY.

4. PaccuuTtaTh M TOCTPOUTH HEOOXOIUMBIE TEOPETUYECKUE 3aBHUCUMOCTH IO 3aJIaHUIO
npernoaaBaTes.

5. OTBeTUTh Ha KOHTPOJIGHBIE BOIPOCHI, MMEIOIIHECS B METOAMYECKOH pa3paboTke K
nabopaTopHoi padoTe.

5. OrBernTh Ha BONPOCH KOJUIOKBUYMAa, IIPOBOJMMOIO IIPENOJABATENIEM IEpen
BBITIOJTHEHHEM JIa00paTOPHOU PabOTHI.

CtpykTypa u popma oT4eTa 0 1a00PATOPHOIi padoTe

OT4eT AOMKEH CONIePKaTh:

1. TuTy BHBIN JUCT.

2. Kpatkyto hopMyTHpoBKy 3a1a4u UCCIEIOBAHUS.

2.CTpYKTYpHYIO CXEMY HM3MEPUTEIHHOU YCTAaHOBKH JJTaOOPATOPHOM PabOTHI.

3. TabmuIBl SKCIIEPUMEHTATBLHBIX HCCIIET0OBAHU.

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

5. PacyerHble naHHble M Tpaduueckue MaTepuagbl HEOOXOIHWMBIX TEOPETHUYECKHUX
3aBUCHMOCTEM.

6.CpaBHUTEIHHBIN aHAIU3 TAHHBIX TEOPUH U IKCIIEPUMEHTA.

7. BeiBozbI 1O padore.
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TpeGoBanus k opopmiieHHI0 0TUETA 0 JIAOOPATOPHOI padoTe

OTueT BBINOJIHAETCSA B COOTBETCTBUM C JEHCTBYIOIMMHU IOCYAAPCTBEHHBIMU CTaHIApTaMHU
KaXIbIM CTYJCHTOM HWHAMBHUIYaJbHO B IE€YaTHOM WJIM PYKOIMCHOM BHUAE Ha Oeyioil Oymare
dopmata 210x297 mm. Tabiuibl 3KCIEPUMEHTAIBHBIX UCCIIEIOBAaHUI U TEOPETUYECKUX PACUETOB
IIPUBOJATCS C COOTBETCTBYIOUIEH HyMepalueil 1 3arojloBKaMu.

Ilepeyenr MeTOOMYECKHMX YKa3aHHIl 1O NPOBeJCHHMIO J1adopaTopHbIX pador. Bce
METOJAMYKH MMEITCH HAa Kadeape B 3JIeKTPOHHOM BHJIe.

1. HUccnenoBanue aHTEHHBI TUIA «BOJMHOBOW kaHam». Huxkwtua B.T. Meroa. yka3z. k
BhITIOJIHEHMIO J1a0. pab. JIMAIL, JI., 1986r. -25c.

2. HccnenoBanue pymHoOpHBIX aHTEHH C KOPPEKTHpYROIMMHU JuH3amu. PegopoBa JILA.,
I'magkuit H.A. Meton. yka3. k BbemosHeHHI0 Jab6. pab. ['YAII, C.-116.2002r. -25c.
https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. UccnenoBanue 3epkanbHbix aHTeHH. [lanunoB FO.H., Hukutun B.T. Meroa. yka3. k
BEIMOTHEHHIO J1a0. pabd. [AAIL C.-116.,1996r. -25c.

4. CorynacoBanue BojHOBOJa ¢ Harpyskoi. ®denoposa JI.A., Mumypa T.II. Meroa. ykas. k
BhITIOJIHEHMIO J1a0. pad. JIMAIL JI., 1991r. -30c.

5. HccnepmoBanme  4eTHIpEX  IUICUHBIX BOJIHOBOJIHBIX ~ JJIEMEHTOB  aHTCHHBIX

nepekitouareneii. @egopona JILA., lanunos KO.H. Metoa. yka3. K BeioiHeHHIO J1a0. pad. ["AAII,
C.-116.,1994r. -24c.

6.MccnenoBanue ¢a3zupoBaHHOl aHTeHHOW pemieTku. MenbHukoBa A.1O., ®enoposa JLA.
Mertoza. yka3. kK BeinoiHeHuto j1ab. pad. ['YAIL C.-116., 2008r. -41c.

7.MccnenoBanue IUIOCKOM JIBYX3aXOJHOW chupaibHOM aHTeHHbl. degopoBa JLA.,
®paniy3oB A.J[. Meroa. ykas. k BeioaHeHuo J1ad. pad. ['YAIL C.-116., 2002r. -22c.

8.UccnenoBanue aHTEHHBI ¢ peryjupyemoit nonsipuzanueid. @egopona JI.A., Janunos 10.H.
Mertona. yka3. k BemmosiHeHuto j1ad. pad. 'AAII, C.-T16., 1997r. -17c.

9. UccnenoBanue BOIHOBOAHO-IIENEBbIX aHTeHH. Hukutun b.T., T.IL.Mumypa, Kpacrok
B.H. Metoza. yka3. k BeimosiHeHH0 J1a0. pad. ['YAII, C.-116., 1999r. -33c.

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

10. HUccnenoBanue crnupainbHbiXx aHTeHH. @enoposa JI.A. MeTo . yka3. K BBIIOTHEHHUIO Ja0.
pa6. I'VAIL C.-116., 2002r. -22c.

MeTtoanyeckue yKa3aHus JUI OO0y4alOIIMXCS MO MPOXOXKIEHHI0 KYpPCOBOIO
NMPOEeKTUPOBAHUSA/ PadoOThI (eciu npedycmMompeno yueoHviM niAaHOM RO OAHHOU OUCUUNIUHE)

KypcoBoii npoekt/ paboTa mpoBOIUTCS ¢ LENbl0 GOPMHUPOBAHUS Y OOyUaIOIIUXCS OMbITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON IS TeTLHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJyaromemMycs:

— CHCTeMAaTH3MpOBATh U 3aKPEMHUTHh MOTyUYEHHBIE TEOPETHUECKHUE 3HAHUS U TPAKTHUECKUE
yMEHHUS TIO0 MpOo(eCcCHOHAIBHBIM YUYeOHBIM JWCIHMIIIMHAM M MOJYJSIM B COOTBETCTBHH C
TpeOOBaHUSIMU K YPOBHIO TMOATOTOBKH, YCTAaHOBJIEHHBIMHU IMPOTPAMMON YyueOHOW IUCIMILTHUHBL,
MIPOrPaMMO¥ MOATOTOBKH CIICIIUAIMCTAa COOTBETCTBYIOIIECTO YPOBHS, KBATU(UKAIINH;

— TPUMEHUTH TOJyYEHHBIE 3HAHUSA, YMEHHMS M MPAKTUUYECKHH ONBIT NpPU pPEIIeHUU
KOMIUIEKCHBIX 3aJ]a4, B COOTBETCTBHH C OCHOBHBIMU BHAaMU MPO(eCcCUOHAIBHOMN ASSITENFHOCTH 110
HATPABIICHUIO/ CIICITUAIBHOCTH/ IPOTPAMME;

—  YIIIyOUTb TeOpeTUYECKHe 3HaHHsI B COOTBETCTBUH C 3aJJaHHON TEMOM;


https://lms.guap.ru/new/mod/lesson/view.php?id=11068
https://lms.guap.ru/new/mod/lesson/view.php?id=11521
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— chopMupoBaTh yMEHHS TPUMEHATH TEOPETHYECKHWE 3HAHUSA TP  PEIICHUH
HECTaHJApPTHBIX 3a/1a4;

— [OpuOOpecCTH ONBIT AHAJIUTUYECKOH, pPAcdETHOH, KOHCTPYKTOPCKOH pabOTHl W
c(OopMHPOBATH COOTBETCTBYIOIINE YMECHHUS;

— chopmupoBaTh yMeHHS pPabOTBI CO CHEIHATBHOM JHUTEPATypOM, CIPABOYHOM,
HOPMATHUBHOM U MPaBOBOM JIOKYMEHTalUeH 1 HHBIMU MH()OPMAITMOHHBIMU HCTOYHUKAMH;

— chopmupoBaTh yMeHHS (OPMYIHMPOBATH JIOTUMECKH OOOCHOBAHHBIC — BBIBOJBI,
NPEUIOKEHHS U PEKOMEHIAINH 110 PE3YJIbTaTaM BBHITIOJTHEHHUS paOOTHI;

—  pa3BHUTH NPOPECCHOHANBHYIO TMCEMEHHYIO U YCTHYIO Pedb 00y4aroierocs;

— pa3BUThb CHUCTEMHOE MBIIUICHHE, TBOPYECKYI0 HWHHIMATHUBY, CAMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTH U OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUTAHOMEPHOW  peryispHOH paboTBl HAJ  pelIeHHEeM
IIOCTABJICHHBIX 33/1a4.

CTpyKTypa NOsICHUTEJIbHOI 3aNIMCKU KYPCOBOH padoThl / mpoeKTa

1.BBenenue.

2.CTpyKTypHas cXxeMa pPaMOTEXHUYECKON CUCTEMBI.

3. [IpuHnMnuanbHas cxeMa aHTEeHHO-(PUAEPHON CUCTEMBI.

4.PacyeT reoMeTpUYECKUX U JIEKTPUUECKUX IMapaMeTPOB 33JJaHHOTO YCTPONUCTBA U JIOITYCKU
Ha U3TOTOBJICHHE.

5..Pacuer anemMeHTOB PUACPHOTO TpaKTa.

6. Pa3zpaboTaTh KOHCTPYKIIMIO aHTEHHOT'O YCTPOWCTBA U MPUBECTH €€ ONMCAHUE.

7. YepTesx o0LIero BUAa aHTEHHOTO YCTPOICTBA ¢ Ta0apUTHBIMU pa3MepaMu.

7 CIMCOK MCMOBb30BAHHOU JIUTEPATYPBI

TpedoBanus Kk opopMiIeHHIO MOICHUTEIHHOM 3aNIUCKU KYPCOBOii padoThl / MpoeKTa

[losicHuTenpHas 3amucka JOJDKHA OBITH BBITIOJHEHAa Ha Juctax (opmarta 210x297 MM
YEepHOW INAPUKOBOM pPYYKOM WIM pacliedyaTaHa Ha KoMIbroTepe. Mcnonbs3yemble pacueTHbIE
dbopMyInbl NPUBOJAUTH CO CCBUIKOM Ha JUTEepaTypy B OYKBEHHOM OOO3HAUEHHHU C KPATKUM
MOSICHEHNEM MX 3HAY€HUM, a 3aTeM IPEJCTaBUTh C IOJCTABICHHBIMU YHCIOBBIMH 3HAYCHHSIMHU.
PacueTsl TeopeTHUeCKUX 3aBUCHMOCTEH NMPUBOAWUTH B TaOiMIax, a 3aTeM B rpaduyeckoM BHJIE.
PrucyHOK WM HECKOJIBKO PUCYHKOB NPUBOAMTH HA OTIENBHBIX CTPAaHUIAX C COOTBETCTBYIOILEH
HyMepaluen I0 TEKCTY NOSICHUTEIbHON 3aIIUCKH.

Ilepeyens MeToANYECKHUX Pa3pPadOTOK MO MPOBeIEHHIO0 KYPCOBOI0 NMPoOeKTa
MeTtoauuka nmeercs Ha Kadeape B JJIEKTPOHHOM BHJIE.

1. ®enopona, JI. A. @33 Pacuer u NpoEKTUPOBAHHE ABUAIIMOHHBIX AHTEHH CBEPXBBICOKUX
yactoT: yue0. mocobue / JI. A. @enoposa, H. A. T'manxuii, b. A. ArokoB. —CII6.: 'VAII, 2019. —
145 c.

https://Ims.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5
%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B
4%D0%BA%D0%B8%D0%B9%D0%90%D 1%8E%D0%BA%D0%BE%D0%B22019.pdf.

2. ®enoposa JI.A., MenpaukoBa A.JO. PacueT M NpoOEKTMpOBaHUE JMH30BBIX AHTCHH.

Mertoa. yka3aHus K KypcoBOMy U AUIUIOMHOMY npoektupoBanuto. I'YAIL, C.-T16., 2002r.-33c.
3.benonepkoBckuit I'.b., Kpacroxk B.H. 3agaunm u pacuersl 1mo Kypcy «AHTEHHBI U
ycrporictBa CBU». Yuebnoe nocodue. I'VYAIL,C.-116.,2002r. -177 c. 50 3k3.


https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf

32

4. Hukutun B.T., Xpamuenko I'.H. [IpoextupoBanre Ha 9BM II0CKMX aHTEHHBIX PELIETOK
oBanbHON Gopmbl. Meton. ykazanus i A1 u KI1. TAAIL C.-I16., 1995r.-19c.

5. Huxkutun b.T., Xpamuenko I'.H. BomHoBonHo-1meneBrsie anTeHHbI. [IpoekTtupoBanue u
pacuer. YueoHoe mocooue.I'AAILC.-T16., 1992r. -132c.

5. Hukutun B.T., ®enoposa JI.A., Xpamuenko ['.H. Ilpumenenne OBM mnsa pacuera
ante’H. Meroa. ykazanus qis A1 u KIT . JIMAIL JI., 1988r.-31c.

7. Huxkutun b.T., Kpactok B.H.., Xpamuenko I'.H., [llnmosa C.}O. ABTOMaTu3npoBaHHOE
MPOEKTUPOBAHUE 3€pKaJIbHBIX AHTEHH C OBaJbHOW amepTypoil. Meron. ykazanus. JIMAIL JI.,
1989r.-21c.

8. Huxutun B.T., Xpamuenko I'.H. Pacuer u mpoexkrtupoBanue oOiyuaTeneil 3epKaabHbIX
anteHH. Meron. ykazanus aia JI1 u KII1. JIMAIL JI., 1989r.-17c.

9. Hukurtun b.T., Xpamuenko I'.H. Pacuer u npoexTtupoBaHue 3epKajabHbIX aHTEHH. MeToz.
ykazanus st JAI1 u KI1. JIMATI, JI., 1989r.-14¢

10. AcradbeBa H.I'., Bopo6seB E.A., Jleromnea T.M., ®@paniy3oB A.J[. Metonudeckoe
nocobue k KII mo anrenHo-dunepusim ycrpoiictam. JIMAIL JI., 1989r. -67c.

11. Kazankos B.U. [IpoekTupoBanue u pacyeT pauoI0KaIMOHHBIX aHTEHH. Y4el. mocodue
k KII u AI1. JIMAIL. JI.,1989r. -14c.

MeTtoauyeckue yka3aHusi il OOYYAIOIIMXCS MO MPOXOMKIACHUIO CAMOCTOSITEIbHOM
padoThI

B xo/1¢ BBIOJHEHHS CaMOCTOSATEIBHOM pabOThl, OOYYarONIUiiCS BBIIOJIHIET PaboOTy IO
3aJaHUI0 U TIPH METOJUYECKOM PYKOBOJCTBE MpPENoaaBareliss, HO 0e3 ero HermocpeaCTBEHHOIO
YYaCTHS.

Jlns oOyvaromuxcss 1O 3a04HOM (opMe OOydYeHHs, CaMOCTOSITElbHas pabdoTa MOMKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOJHEHUST CaMOCTOSITEIBHON paboOThl, y oOydYaromerocss GopMHpYyeTcs
1iesrlecoodpasHoe IIaHUpOBaHKe paboYero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMCHHS U
HAaBBLIKH B YCBOGHI/II/I U CUcTeMaru3sanun HpI/IO6peTaeMBIX 3HaHI/II\/’I, O6eCHe‘II/IBaeT BBICOKI/IfI ypOBeHL
yCIIEBAEMOCTH B TIEPHO]] 00yUECHHsI, [TOMOIaeT MOJIYYUTh HABBIKH IMOBBIIICHHS TPO(ECCHOHAIEHOTO
YPOBHSI.

MeTouuecKuMHU MaTepHalaMH, HaTMPaBJISIOIUMH CaMOCTOSITEIILHY O paboty
00yYaroIIUXCsl SIBIISIOTCS:

—  y4eOHO-METOANYECKHI MaTePHal 10 TUCIHUILIHHE;

— METOIUYECKHE YKa3aHUs 10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (I 00ydarOMIUXCs 110
3a049HOM (hopMe 00yUeHus).

— Haxkadeape uzmanbl METOAUYECKHE YKa3aHUSI IO MTPOXOKICHUIO CAMOCTOSITEIIBHOM pabOThI
NUMCHKTCS B UI3TIAHHOM BHJC U B 3J'IeKTpOHHOM BHUJIC:

— l.®enopora JI.A., lanunoB FO.H. AHTEHHBI U yCTPOMCTBA CBEPXBBICOKUX YaCTOT. [Iporpammel,
KOHTPOJIBHBIE BOMPOCHI M METOJAMYECKHE YyKa3aHUs K BBINIOJHEHHIO KOHTPOIBHBIX PabOT
TVYAIIL C.II6. 2005 r.,22 c.. 100 k3.

MeToanueckue yka3aHMsl A O0YyYalOUIUXCHA 1O NPOXOKICHUIO NPOMEKYTOYHOM
aTrecTanuu
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ITpomexyTodHast arrecTamnus 00yJaroIIHuXCst npeaycMaTpUuBaeT OLICHUBAHUE
HpOMe)KYTO‘-IHBIX N OKOHYATCJIBHBIX pe3yHBTaTOB O6y‘-IeHI/I§I 110 OUCIIUITJIIUHE. OHa BKJIHO4YAaCcT B
ceos:

— 23K3aMeH — ¢opMa OIEHKH 3HAHUH, MOTYYCHHBIX OO0YUYaIOUMMCS B MPOLIECCE U3yUEHUs
BCEHl TMCIUIIMHBI WK €€ YaCTH, HAaBBIKOB CAMOCTOATEIBHOM paboThl, CIIOCOOHOCTH MPUMEHSATh UX
JUISL  peleHUs] TMPaKTUYeCKUX 3a7ad. OK3aMeH, KaK MpaBWiO, IMPOBOJUTCS B MEPUO]
9K3aMEHALIMOHHONW CECCUU U 3aBEpUIAETCS ATTECTAllMOHHOM OLEHKON «OTJIIMYHO», «XOPOILOM,
«YIOBIIETBOPUTEIIHHOY, «HEYJOBJIETBOPUTEIHHOY.

— 3aueT — 3T0 (opMa OIEHKHU 3HAHWMU, MOJYUYEHHBIX OOYYaIOIIUMCS B XOJ€ H3yUEHUs
y4eOHON AMCUUIUIMHBI B IEJIOM WM MPOMEXKYTOYHasl (IO OKOHYAHUHM CEMECTpa) OIEHKA 3HAHWUU
00y4aromuMcs 10 OTAEIBHBIM pa3iesiaM AUCHUIUIMHBI C aTTECTAIIMOHHOM OLIEHKON «3a4TeHO» WU
«HE 3aUTEHO».

— aud@epeHuupoBaHHbI 3ayeT — 93TO0 (opmMa OLEHKH 3HAaHUM, MOJYUYEHHBIX
o0y4JamuMcs Mpyu U3YyYEHUH JUCLMILIUHBI, MPU BBIIOJHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIENI0BATEIbCKIX PA00OT M MPOXOXKICHUU MPAKTHK C aTTECTAMOHHOW OICHKOU
«OTJIIMYHOY, «XOPOILOY, KyJAOBICTBOPUTEILHOY, «HEYAOBICTBOPUTEILHON.

Cucrema OLEHOK IpU HPOBEACHUM IPOMEKYTOUHON aTTECTAllUd OCYIIECTBISETCS B
COoOTBeTCTBUU C TpeboBanuamu [lonmoxenuit «O TeKylmeM KOHTPOJIE YCHEBAEMOCTH U
MPOMEKYTOUYHOM artectanuu cTyaeHToB [YAII, oOydarommumxcss 1o mnporpaMMaM BBICIIETO
oOpazoBanusi» U «O MOIYJIBbHO-PEUTHHIOBOM CHUCTEME OLICHKM KadecTBa Yy4yeOHOH paboThl

ctyneHtoB B 'Y Aly.



JIucT BHECEHUsI UBMEHEHUH B pa00ouyt0 MpOrpaMMy JAUCLIUILIAHBI
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JlaTa BHECEHMS
W3MCHCHUH U
JIOTIOTHCHUH.

Iloanucek BHecIIeTro
W3MEHEHHNS

ConeprxaHre U3MEHEHHM U TOTIOTHEHUH

Hata u Ne

MPOTOKOJIA
3aceqaHus
Kadempol

ITonmuce
3aB.
kaenpoit
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