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AnHoTanus

JucuunnuHa «AHTEHHBI W YCTPONCTBAa CBEPXBBICOKOM 4YacCTOTBHD» BXOOUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICIIETO O0pa3oBaHUsA — MPOTpaMMy CIEIUATUTETa IO
HANpaBlEHUIO  TOATOTOBKM/  cmeruanbHOCTH  25.05.03  «TexHuueckass  SKcITyaranus
TPAHCIIOPTHOTO  PaJAMO000PYJAOBAHUS)  HAMpaBlIeHHOCTH  «TexHuyeckas  IKCIUTyaTalus
PaZMOdIIEKTPOHHOTO  000PYZOBaHMS BO3AYLIHBIX CYJIOB W  adpoIlopToBy. JlucuuruimHa
peanuzyetcs kapeapoi «Ne2 1.

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMINX KOMIIETCHIIUH:

OIIK-1 «CnocobeH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, €IUHUIIBI H3MEPEHUS,
byHIaMEHTATBHBIC TPUHITUIIBEI K TEOPETHICCKHUE OCHOBBI (DU3UKH, TEOPETHUESCKON MEXAHUKH

OIIK-5 «CriocobeH nMpoBOAUTH U3MEPEHHUS M WHCTPYMEHTAIBHBIA KOHTPOJIb, IPOBOIUTH
00paboTKy pe3yJbTaTOB U OLICHUBAThH OTPEITHOCTH

ConepxaHve TUCHUIUIMHBI OXBAaTBIBAET KPYTr BOIPOCOB, CBSI3aHHBIX C HapamMeTpamu
nepenaronmx 1 npueMubix anTeHH CBY nuanaszona. B qucuumirie paccMaTpuBarOTCsl IPUHIIAIT
JNEUCTBUSI, TEOMETPUUYECKUE U DIEKTPUUYECKHE XAPAKTEPUCTUKU PA3IUUYHBIX THUIIOB AHTEHH:
BUOPATOPHBIX, MIEJEBBIX, PYMOPHBIX, JIMH30BBIX, 3€PKATBHBIX, & TAK)KE HAIIPaBJICHHBIC CBONCTBA
cuctembl u3nydareneil. [IpuBonsarcss cBeieHus 00 OCHOBHBIX YCTPOHCTBaX (DPHUIEPHOTO TpakTa
CBY pmama3oHa: JACNHUTENSX MOIIHOCTH, HAMPaBICHHBIX OTBETBUTEISIX, BPAIAIOIIUXCS
COUJICHEHHUSX, aHTEHHBIX MEePEKIIoUaTeNsAX U JIp.

[IpenogaBanue IUCHUILIMHBI TPEAyCMaTpUBaeT clienyionme (GopMbl OpraHu3aIuu
y4eOHOro mpoliecca: J1adopaTopHbie pabOThI, MPAKTHUECKUE 3aHSATHS, CAMOCTOSITeNIbHAsT paboTa
CTYyJICHTa, KOHCYJIbTAIlUHU, KypPCOBOE IMTPOCKTUPOBAHUE

[IporpamMmMolt AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTalus B popMe IK3aMeHa.

OO0masi TpyJOeMKOCTh OCBOCHHS JHCIUIUIMHBI COCTaBISET 8 3a4eTHBIX €IUHUI], 288
YacoB.

S3bIK 00y4YeHUs IO TUCITUTUTNHE «PYCCKHUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHHUS MO TUCIUILINHE
1.1. Ilenu npenogaBaHus TACHUTLTAHBI

Llenbto npenogaBaHus IUCHUIUIMHBI « AHTEHHBI U YCTPOMCTBA CBEPXBBICOKON YaCTOTHI
(CBY)» sBnsercs: ¢popMupoBaHue MpoPecCHOHATBHON TOATOTOBKHU CIEIUATUCTOB TI0
HanpasneHuto 25.05.03 « Texuuyeckas 3KCIUTyaTalysi TPAHCIIOPTHOTO Pau0000PY I0OBAHH
0 HAIPaBJICHHOCTH « TexHUuecKas SKCIUTyaTalus panodIeKTPOHHOTO 000py 10BaHUS
BO3/YIIHBIX CYZIOB U a3pOIOPTOBY» B 00JIACTH COBPEMEHHBIX aHTEHH U ycTpoicTB CBY ;
O3HAKOMJICHHE C KPYTOM IPo0JIeM, CTOSIIMX Mepesl pa3paboTynKaMi aHTeHHO-(pUIepHBIX
CUCTEM Ha3eMHbIX U OOPTOBBIX PaJMOIOKAIMOHHBIX CTAHLUHN; MOJIYYEHUE MPAKTUYECKUX
HaBBIKOB 10 SKCIIEPUMEHTAIbHOMY MCCIIEI0BAHUIO U HACTPOMKe aHTEeHH U ycTpoiicTtB CBY;
MOJTy4YE€HHE HABBIKOB IO pacyeTy U aBTOMAaTU3MPOBAHHOMY pacueTy aHTeHH U ycTpoiictB CBY u
YMEHHE UX HCIOIb30BaHUS MPU TEXHUUECKOM O0CTY>KUBAaHUU U HAaCTPOMKE PaMOTEXHUYECKUX
YCTPOWCTB U CUCTEM , B HAYUHO-UCCIIEA0BATEIbCKON U MPON3BOICTBEHHON JEATEIBHOCTH B
00JacTsIX JTOKalIMOHHOTO, HABUTAIIMOHHOTO U CBS3HOTO HA3HAYCHHS.

JlucuuIIMHEa BXOJUT B COCTAaB 00sI3aTEIBHON YacTH 00pa3oBaTEILHOW MPOTPaMMbl BBICIIIETO
oOpa3zoBanus (nanee — OIT BO).

1.2. TlepedeHb IMIAaHUPYEMBIX PE3yIbTATOB OOYUCHHSI IO TUCITUTUINHE, COOTHECCHHBIX C
IUTAaHUPYEeMBIMH pesyibratamu ocBoenus: OIT BO.

B pesynbrare m3ydeHUs AUCHMILIAHBI OOYYArOIIUNCS JAOHKCH 00JaJaTh CIEIyIONIIMHE
KOMITCTECHIIMSIMU W UX YacTsMU. KOMIETEeHIMY M UHAMKATOPHI UX JOCTHXKCHHS NPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeyeHb KOMIETEHIIMI U MHIUKATOPOB MX JIOCTHXCHHUS

Konun
Kareropus (rpymnmna) Koxn u HaumeHoBaHME HHIAMKATOpA
HauMEHOBAaHME
KOMIIETCHIINH JOCTHKCHHS] KOMIIETEHIIUU
KOMIIETEHIIMH

OIIK-1.3.10 3HaTh OCHOBBI ANEKTPUYECTBA U
MarLeTusma

OIIK-1.VY.1 ymeTb npuMeHsTh (pusnueckue
3aKOHBI 1 MaTEMAaTUYECKHE METOABI JUIsI
peleH s 3a]1a4 TEOPETUIECKOTO U
IPUKJIAJHOTO XapakTepa

OIIK-1 Cnocoben OIIK-1.V.10 yMeTb CTPOUTH U U3yHaTh

HCIIOJIB30BATh

MaTeMaTHYECKHE MOJICITN KOHKPETHBIX
OCHOBHBIE 3aKOHBI .

SIBIICHUH ¥ TPOIIECCOB ISl PEIICHUS
MaTEMATHKH,

pacYeTHBIX U MCCIICI0BATEIbCKUX 33134,
€IMHULIBI

OTIPEICNIATH BOZMOKHOCTH MPUMEHEHHS

ObmenpodeccnoHanbHbIe | U3MEPEHUS, .
TEOPETUYCCKHX MOJIOKEHUH U METO/IOB
KOMIIETEHITHH byHIaMeHTaTbHBIE

JUCITUTUIAHBI JJTSI IOCTAHOBKH M PEIICHUS
TPUHIUITBI |

KOHKPETHBIX MPUKJIAIHBIX 33]1a4; peIlaTh
TEOPETUICCKHE

OCHOBHBIC 33/1a4H Ha BHIYHCIICHUE TIPE/ICIIOB
OCHOBBI Qu3HKI, byHkuH, muddepeHpoBaHus 1

el b

TeOpeTHHcckon I/II}{]Ter HPOBAHUSA pHa a:?noxceHHe byHKIUN
MEXaHUKHU pup »Hap y

B PsIZIbI
OIIK-1.Y.5 ymMeTh NpUMEHATb OCHOBHBIE
3aKOHBI (PU3UKHU TIPU PEIICHUU
IIPAKTUYECKUX 3a7a4

OIIK-1.Y.7 ymeTh NpUMEHATh OCHOBHBIE
npueMbl 00pabOTKU SKCIIEPUMEHTAIBHBIX




JaHHBIX
OIIK-1.B.1 BnameTs HaBBIKAMU
UCTIOJIb30BaHUS 3HAHUN (DU3UKHU U
MaTEMaTHKU MPU PEIICHUH MPAKTUIECKUX
3a7a4

OIIK-1.B.2 BnameTs MaTeEMaTHYECKOH
CUMBOJIMKOM 151 3aIIMCH U YTECHUS
MaTEeMaTHYECKHUX BBIPAKECHHI

OIIK-1.B.4 BnaneTh HaBBIKAMU
OpraHHu3aIiy 1 MPOBEICHHUS IKCIIEPUMEHTA

OIIK-5.Y.1 ymeTs BEIOUpATH U
UCIIONIb30BATh COOTBETCTBYIOIINE PECYPCHI,
COBpPEMEHHBIE METOIMKHN U 000PY/I0BaHNE
JUISL TIPOBEICHUSI SKCTIEPHMEHTATBHBIX

OIIK-5 Cnocoben

IPOBOJIUTH . -
HAMEDOHIS 1 WCCIICIOBAaHHUI U M3MEPEHUH
P . | OIIK-5.Y.2 ymers 0OpabaTbIBaTh U
MHCTPYMEHTAJIbHBIN
NPEICTABIIATH MOTyYCHHBIE
Oo6menpodeccroHalbHBIE | KOHTPOIIb,
SKCIIEPUMEHTAaIbHbIC JaHHbBIE IS
KOMIIETEHIINH MIPOBOJIUTH
060260k MOJTy4eHUs 000CHOBAHHBIX BHIBOJIOB
P Y OIIK-5.B.1 BnameTs MeTOgAMU
pe3ynbTaToB U
HKCIIEPUMEHTATBHOTO ONPECTICHHS
OIICHUBATH
MapaMeTpoB, XapaKTEPUCTHK
MOTPEIIHOCTH

PaJIMORIICKTPOHHBIX CUCTEM
OIIK-5.B.2 Bnagets MeToaMu o0pabOTKU
pe3yJIbTaTOB U3MEPEHUI

2. Mecro nucuumusl B cTpykType OI1

JucuumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IPU U3YUYEHHUH CIEAYIOUINX AUCLUILINH:

- Papnorexnuueckne nenu W CUTHaJIBl — B pasfaenax «J[JIMHHbIE JUHUNY,
«KomebarenbHbIe KOHTYPBDY, « DUIBTPBI»;

- DNEeKTPOIMHAMHKA U PACHIPOCTPAHEHUE PAITUOBOJIH
3HaHUA, TOJyYEHHBIE IMpU H3YYEHUM MaTepuaja JaHHOM JUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHHE, TaK U UCTIOIb3YIOTCS PU U3YUYEHUU APYTUX TUCLUUILIIUH:

- PaanonokaninoHHbIE CUCTEMBI U KOMILUIEKCHI,

3HaHUs, MOJYYEHHbIE NPH HM3YUYEHHM MaTepuasna JaHHOM AMCIUIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsl IPU U3YyUEHUU JAPYTUX TUCIUIUINH!

3. O0beM U TPyA0EMKOCTh TUCIUTLTAHBI
JlaHHbIe 00 00IIEM OO0BEeMe AMCUIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI IO TUCHIHUTUINHE (M paclpeesieHUue 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

. Tpy10eMKOCTb 110 ceMecTpam
Bun yue6Ho# paboThl Bcero Py NoG No7 P
1 2 3 4

Oowan mpyooemKocmb OUCUUNTIUHDL, 3/ 288 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuyueckoii n0020MoeKu
Ayoumopnuie 3auamus, BCETo 4ac. 30 16 14
B TOM YHCJIE!




nekuu (J1), (gac) 14 8 6
npakTuyeckue/cemunapckue 3ansatus  (113), 4 4
(dac)
naboparopusie padotsl (JIP), (dac) 12 8 4
KypcoBoii mpoekT (padota) (KII, KP), (dac) * *
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnasn paboma, Bcero (dac) 240 119 121
Buo npomesrcymounoit ammecmayuu: 3ayer, OK3.
OK3.,
mudd. 3auer, sx3zamen (3auer, dudd. 3auy, OK3.
k3. **) OK3.

ek
[IpuMeuaHue: — kaHIUAATCKHIN SK3aMeH
* - qachl , HE BXOJSIINE B ayANTOPHYIO HATPY3KY

4. ConepxaHue TUCIUTIITUHBI
4.1. Pacnpepnenenuie TpyA0€MKOCTH JTUCHUIUIMHBI IO pa3/iejaM U BUJaM 3aHSITHIA.

Pazgenpl, TeMBbI TUCHUTIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 3.

Ta6mmia 3. — Pa3aensl, TeMbl TUCITUTUIMHBI U UX TP

IOEMKOCTbD

Pasgensl, TeMBI TUCIMIIIIHMHE Jleknuu
(gac)

I13 (C3)
(gac)

JIP
(gac)

KII
(gac)

CPC
(uac)

Cemectp 6

. Paznen 1. [Ipunuumnet 0,5
¢dbyskuronupoBanus ycrpoiicts CBY n
aHTCHH

Tema 1.1.Haznauenue u posb aHTEHHO-
(bunepHbIX yCTPOICTB B
PaAMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus nuHun
nepenayy;

Tema 1.3. OCHOBHBIE 2IIEKTPUUECKUE
XapaKTepUCTHKY JINHUH Tiepeayuu;

Tema 1.4. PexxuMbl BOJIH B TMHUAX
nepenayy;

Tema 1.5.0061ue MeTO/IbI COTJIACOBAHUS C
Harpys3Kou.

10

Pazmen 2. CuMMeTpUUHBIA BUOpATOp B 0,5
CBOOOTHOM TIPOCTPAHCTBE

Tewma 2.1. Pacnipenenenue Toka u

3apsjia Ha TOHKOM BUOpaTope

Tewma 2.2. [lone nznyueHus
CUMMETPUYHOI0 BUOpaTopa B AajibHEN
30HE

Tema 2.3. XapaKTepuCTUKHU U3ITyUEHUS
CUMMETPUYHOT0 BHOpaTopa

Tema 2.4. CumMeTpUpyIOIIHE YCTPOHCTBA

20

Pasnen 3. HanpaBneHHbIE€ CBOMCTBA 1
CHCTEMBI U3Tydarenen

Tema 3.1. [lone n3myueHus: CUCTEMBI
n3nydareneid. Teopema nepeMHOKEHHS.

20




Pasnen 4. [lleneBbie n3mydaTenu

Tema 4.1. [IpyHUMII IBOWICTBEHHOCTH U
€ro MPUMEHUMOCTh B TEOPHH IIETIEBBIX
aHTCHH.

Tema 4.2. Illenn B BOJTHOBOJE

10

Paszzen 5. OCHOBBI TEOPUU aANEPTYPHBIX
AQHTEHH

Tema 5.1. [lone nzny4yeHus miocKoi
amnepTypbl MPOU3BOILHON (POPMBL.
Tema 5.2. BnusiHue aMIUTUTY AHOTO U

(da3oBoro pacupezeneHus Ha Juarpammy

HaITpaBJICHHOCTH.

10

Paznen 6.BoIHOBOIHBIE U3ITydaTenn
Y pyIIOPHBIEC aHTCHHBI

Tema 6.1. M3nydyeHne u3 oTKpbHITOrO
KOHIIa IPSIMOYT'OJIBHOTO U KPYTJIOTO
BOJIHOBO/IA.

Tewma 6.2. OCHOBHBIE THIIBI
JJIEKTPOMATrHUTHBIX PYIIOPOB

10

Pasznen 7. JInH30BBIE aHTEHHBI

Tema 7.1. Yckopsiolue MeTauIMuecKue
JIUH3bI

Tema 7.2. JIU3neKTpUUECKHE JTUH30BbIE
AHTEHHBI

10

Pazzen 8. 3epKalibHbIe aHTEHHBI

Tema 8.1. Omnpenenenne 1mons B
packpsiBe " OISt W3ITyYeHUs
mapaboJIONTHOTO 3epKaa.

Tema 8.2. Koapduuuent ycunenus
(KY) u onTumanbpHBIA Yrosl packpbIBa
napaboouaa.

Tema 8.3. JIByX 3epKajibHbl€ aHTCHHBI

10

Pazmen 9. .OnemeHTsl pugepHOro
TpakTa

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

Tema 9.2. Boa1HOBOIHBIE MOCTHI.
Tema 9.3. AHTEHHBIN NEPEKIIIOYATEND
Ha IIEJIEBBIX MOCTax

19

Hroro B cemectpe:

119

Pasznmen10. HanpaBieHHbIe cBOMCTBA
CUCTEMBI M3JIy4aTesnei

30

Pazmen 11. [lpuHImn kayaHus jgyda B
HENOABIKHOM JTUHEMHON cUCTEME

30

Pasnmen 12. HanpaBneHHbIe CBOMCTBA
AQHTEHHOM PEILIETKU C OCEBBIM
U3Iy4YeHHEM (aHTEHHA «BOJIHOBOM

30




KaHai»)

Pazzen 13. 1lleneBbic aHTCHHBIC 2 2 31
pEIIETKH Ha BOJIHOBOJAX
MIPSIMOYTOJIBHOT'O CEUEHUSI.

BeimosiHeHHE KypCOBOTO MPOEKTa 0
Htoro B cemecTpe: 6 4 4 121
Hroro: 14 4 12 0 240

IIpakThueckass IOATOTOBKA  3aKIIOYAaETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0yJaromMMHUCS ~ ONpPENEeNeHHBIX  TPYAOBBIX  (YHKOMH,  CBA3aHHBIX C  Oy;ymien
npodecCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN MPUBEICHO B Tabnuiie 4.

Tabnuna 4 - ConepkaHue pa3/ieJIoB U TEM JIGKIIMOHHBIX 3aHSATUI

Howmep paznena HaszBanue u cogepxanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI
Pazpnen 1. [punuune! pysxnuonuposanus yctpoiicts CBY u anTeHH
Paznen 2. CuMMeTpuyHBIi BUOpATOp B CBOOOIHOM IIPOCTPAHCTBE
Paznen 3. HamnpasiieHHBIE CBOMCTBA CUCTEMBI U3IlydaTeen
Paznen 4. [I{eneBble U3yyarenu
Paznen 5. OCHOBBI TEOpUH ANIEPTYPHBIX AHTEHH
Pasnen 6. BonHoBOAHBIE H3ITy4aTenu U pylIOpPHbIE aHTCHHBI
Paznen 7. JIMH30BBIE aHTEHHEI
Pasznen 8. 3epKanbHbIe AaHTCHHBI
Paznen 9. DneMeHTh! GUAEPHOTO TpaKTa

4.3. Ilpaktuueckue (CEeMHUHAPCKHUE) 3aHATUS
Ta6mmia 5 — [IpakTudeckue 3aHATHS  UX TPYJOEMKOCTh

No T Ne
| Temsr mpaxruueckux samsTuii | POPMbI PAKTHYECKUX 3aHATHIA PYROCMKOCTD, | paznena
/1 (qac) UCILIUII-
AUCI
JIMHBI
Cemectp 7
1 | Pacuer JIH cummeTpuaHOro Permtenue 3amau 0,5 2
BUOpaTopa B CBOOOIHOM
MIPOCTPAHCTBE
2 | Pacuer JIH cummeTpu4HOTO Pemenue 3anau 05 2
BHOpaTopa HaJ MPOBOISAIIEH




IMOBCPXHOCTHIO

Pacuer /IH anTeHHBbI TUIIA
«BOJITHOBOM KaHaJ»

Pemenue 3agau

0,5

Pacuer /IH BOIHOBOAHO-
IIEJIEBBIX AHTCHH PA3JIUYHOTO
THIA

Pemenue 3agau

0,5

Pacuet xapakTepuctuk
U3JIy4EeHUS allepTypHOU
AHTCHHBI

Pemenune 3agau

7,8

Bcero: 4

4.4. JlabopaTopHBIC 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHATHS M KX TPYIOEMKOCTh

Ne

n/n

HaumenoBanue 1abopatopHbix paboT

TpynoemMKocTsb,
(gac)

Ne paznena
JUCHUITIIMHBI

Cemectp 6

HccnenoBanue aHTeHHEI TUIIA «BOJHOBOM KaHAID)

JIMH3aMU

HccnenoBanue pynopHbIX aHTEHH C KOPPEKTHPYIOIIUMHU

6,7

HccnenoBanne BOITHOBOIHO-IIENEBLIX aHTEHH

9JICMCHTOB aHTCHHBIX nepeKn}oaneneﬁ

HCCHGI{OBaHI/IC YCTBIPEX IJICYHBIX BOJIHOBOJHBIX

Bcero

Cemectp 7

1

HccnenoBanue 3epKajlbHOM aHTEHHBI THUIIA

2

HccnenoBanue corimacoBaHusi BOJHOBOJA C HArPy3KOU

Bcero:

Hroro 3a nBa CCMECTPa

— BN

Y4eOHbIM NJIAHOM He NMpeaycMOTpPeH

Tabnuna 7 — Bunbel camocToATeIbHON pabOThI U €€ TPYJ0EMKOCTh

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM pabOThI

Llenb KypcoBOToO MpoeKTa:

[IpuMepHBbIe TeMBbI 3a/1aHUI Ha KypCOBOM MpoeKT npuBeaeHsl B pasaene 10 PII/I.

OO6s3aTennbHO yKa3aTh TEMbl HA KYpCOBOM MPOEKT W BBIACIUTH A Hero Bpemsi B CPC

4.6. CamocrosTenbHas padoTa 00yJaroIIIXCs
Busiel camocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh MPUBEICHBI B Tabuuiie 7.




Buna camocrositensHOM paboThI

Bceero
’ Cemectp 6, yac

Cemectp 7, yac

qac
2 3 4

W3yueHue TeopeTHUECKOro MaTeprasa 20 20
nucuurauael (TO)
Kypcosoe npoexruposanue (KII, KP) 0 0
Pacuetno-rpaduueckue 3aganus (PI'3) 20 20
Brimonnaenue pegepata (P)
[TonroroBka K TeKymemMy KOHTPOJIIO 19 71
ycneBaemoctu (TKVY)
Jomamrnee 3aganue ([13)
KonTponbhble pabotsl 3a0uHuKOB (KP3) 0 0
IToaroroBka kK IpOMEKyTOUYHON
arrectaruu (I1A)

Bceero: | 240 119 121

5. IlepeueHsb yueOHO-METOANYECKOTO 00ECIICUCHUS

JUUISL CAMOCTOSATEIIbHON PabOThl 00YYarOIIMXCS 110 AUCITUIUTHHE (MOIYJTIO)
Y4eOHO-METOAMYECKUE MaTepHabl ISl CAMOCTOSITENIBHONH paboThl OOYyYaromMXCsl yKa3aHbl B

n.a. 7-11.

1. IlepeyeHb OCHOBHOI U JONOJHUTEJIbHOM JUTEPATYPHI

1.1. OcHoBHas JauTepaTypa

[TepeyeHb OCHOBHOM JTUTEPATYPHI MPUBEJICH B TaOIHUIIE 7.
Tabmuma 7 — IlepeueHb OCHOBHOM JTUTEpPATyPhI

HIudp bubnuorpaduyeckas cepiika / URL anpec KonnuecTtso
IK3EMILISIPOB B
o6ubnuoreke
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)
621.396.67 Kpsiuko, A. ®@. AHTEHHBI U yCTPOHCTBA 20
K 85 CBEPXBBICOKHMX 4acTOT: y4el. mocodue / A. ®. Kpsuxo,
JI. A. ®enopoa— CII16.: I'YAIIL 2017. — 238 c.
621.396.67 ®enoposa, JI. A. @33 Pacyer u npoeKkTUpOBaHKE 5
aBHAIMOHHBIX AaHTCHH CBEPXBBICOKHX YacTOT: y4el.
D 33 nocobue / JI. A. ®enoposa, H. A. I'maakuii, b. A.

Arokos. —CII0.: I'YAIIL 2019. — 145 c.
https://lms.guap.ru/new/pluginfile.php/122487/ |  nexrponnas
mod_resource/content/0/%D0%A4%D0%B5% BEpCHs

D0%B4%D0%BE%D1%80%D0%BE%D0%
B2%D0%B0%D0%93%D0%BB%D0%B0%D




0%B4%D0%BA%D0%B8%D0%B9%D0%90

%D1%8E%D0%BA%D0%BE%D0%B22019.

pdf
BBK 32 848 Bockpecenckuii [I.1., T'octioxun B.JI., MakcumoB 30
AT2 B.M., Ilonomapes JI.H. Ycrpoiictea CBY u aHTeHHBI
YAK M: Panuortexnuka, 2006 r.- ¢.376
621.396.67
VK CunsaxoB B.A., Hepetikua M.E., ArokoB b.A. 50
629.735.06 CucTeMbl U CpPeJCTBA PAIUOCBA3H I'PAXKIAHCKON
(075) aBUAIMM B METPOBOM JIMAIa30He BOJH. YueOHOe
PR I90T | nocoue. TVAIL,  C.-T16.2008r. -180 c
YK Kpactrok B.H., [Tnatronos O.}O. AHTeHHOE 50
629.735.06 0060pyI0BaHHE CAMOJIETOB 1 €TI0 SKCILTyaTall}s.
(075) VueGroe nocobue. [VAIL, C.-116.,2002r. — 4 1.
bbK 39.67
.C36
BbBK 32 848 Kpacrok B.H. [IpoektupoBanue ®AP nmpsmoyronpHoi | 200
AT2 dopmbl. YueOHoe nocodue. 'YAIL., C.-116.,1999r. -4
YAK IL.J1.
621.396.67
YK Kanamnukos B.C., Herypeii A.B. Pacuet napamerpoB | 150
629.386.6 naccuBHbIX y3710B CBY mMeToaMu Teopuu LieTiei.
B(?II; 32.85 Vuebnoe nmocooue. 'YAIL, C.-I16., 1999r.-99c.
YK Kanamnukos B.C., [Ipycos A.B. Texuuueckas 100
629.386.6 3NeKTpoArHaMuKa. Hampapnsiomnuye cucteMsl U
bbK 32.85 HarpasJsieMble BOJIHBL. YuebHoe nmocodue. 'VAIL,
€12 C.-T16.,2002r. -44 c.
YK Kpacrok B.H. CoBpemennsbie npuHuumnsl noctpoenuss | 40
629.735.06 AHTEHHBIX CUCTEM a3pOIOPTOB. MeTo1. pa3paboTka.
(075) T'YAIL, C.-T16., 1999r. 1 ..
bbK 39.67
.C36
YK Kpactok B.H. DnektpomMarautHas COBMECTUMOCTh 100
621.396.67 aHTEHHBIX ycTpoicTB. YueOHoe mocobue. I'YAIL, C.-
116., 2002r.
YK AHTEHHBI U YyCTPONCTBA CBEPXBBICOKUX YaCTOT. 100
621.396.67 ®enoposa JI.A., Jlanunos FO.H. ITporpaMmsl,
KOHTPOJIbHBIE BOIPOCH! U METOAMYECKUE YKA3aHUS K
BBINOJIHEHHUIO KOHTpOJIbHBIX padot .I'YAIL, C.-116.,
2005r. 22c.
VK benouepkosckuii I'.b., 20

621.396.67(07

Kpacrok B.H.




3)
BBK 32.845
b 43

3amauu U pacdeTsl o Kypey «Ycrpoiictea CBY u
AQHTEHHBD»
C.I16.,2002r.177¢

1.2. JlomosHuTeJbHAas JIUTEpaTypa

[lepedyeHb JONOIHUTENBHOM IUTEPATYPHI IPUBE/IEH B TabiuLe 8.

Tabnuma 8§ — [lepeueHs JOMOTHUTENBHOMN TUTEPATYPHI

udp bubnuorpaduyeckas ccriika/ URL aapec Konuuectso
9K3EMILISPOB B
O6ubamoreke
(kpome
AIEKTPOHHBIX
AK3EMILISPOB)
6d2 12 Hpadkun A.JL., 3yzenko B.JI., Kucios A.T. 33
72 AnTenHo-duaepHsie ycrpoiicta. M.: Cos.panuo,
YK 621.396.67 | 1974r. -586¢.
6D2.02. Mapkos I'.T., Cazonos /.M. AHTeHHBI. M.: 5
396.67 M-26 Oueprus, 1975r.-528¢
(537(JINAII) T- | ¥O.H.danunos, B.H.Kpactok, b.T.Hukutus, 150
38) JLLA.®enopoBa Texnuueckas 3JIeKTpOJUHAMUKA U
anTeHHbl. U.1.DnekTpoauHamuka. YueOHoe
nocodue. JIMAIIL, JI., 1991r.-165¢.
621.37(CITHUAII) | FO.H.danunos, B.H.Kpactok, b.T.Huxutus, 150
T-38 JLLA.®enopoBa TexHuueckas dIE€KTpOIUHAMUKA U
anTeHHbl. U.2. AHTeHHBI. YuebHoe nocodue.
JIMAIL, JI., 1992r.-196¢
621.396.67 Huxutun B.T. Teopus u Texauka ¢azupoBaHHbix | 3
(JIMAIT) H-62 aHTEHHBIX pelieTok. YueoHoe nocoodue. JIMAIIL.
JI., 1988r. -64c.
YK 629.385.46 | Bopo6wseB E.A. OCHOBBI KOHCTPYHPOBaHUS 20
bbK 39.46 cynoBbix ycrpoiicte CBY.

Jlenunrpan,Cynoctpoenue, 1985,
240 c.




6. IlepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NPUBEIEH B Tadaulle 8.

Tabnuna 8— IlepedeHb eYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Mudp/
URL anpec

bubnuorpaduueckas ccpuika

KomiuectBo

IK3EMIUBIPOB B
OnoIImoTeEKe

(kpome
AJIEKTPOHHBIX

9K3EMILISIPOB)

http://e.

lanbook.com/books/element.php?pll

cid=25&pl1  id=82

I'puropses U.H. IIpakTuueckue
KoHCTpyKuuu anteHH/ ISBN 5-
89818-061-3

http://e.

lanbook.com/books/element.php?pll

cid=25&pll_id=818

Porxammens K. Kpumike A.
AHTEHHBI.
Tom 1,11-e u3n..416 c. ISBN 5-

85648-715-X

http://e.

lanbook.com/books/element.php?pll

cid=25&pl1_id=81

Porxammens K., Kpumike A.
AHTEHHBL.

Tom2 DMK, ISBN 5-85648-
716-8

http://e.

lanbook.com/books/element.php?pll

cid=25&pl1  id=2689

KpaBuenko B.®.,Cupenko
10.K.,Cupenko

[Ipenomnenue
AJIEKTPOMAarHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMU
MopenupoBaHue 1 aHAIU3
MIEPEXOIHBIX U YCTaHOBUBIIMXCS
IIPOLIECCOB.
®Ou3matiant;2011.-320c.ISBN

http://e.

lanbook.com/books/element.php?pll

cid=25&pl1_id=403

®danpkosckuit O.M. Texunyeckast
ANEKTPOANHAMUKA
2009.-432¢.ISBN 978-5-8114-
0980-8

AHTEHHO-(DUICpHBIC YCTPOWCTBA U
pacnpoCTpaHEHUE PaJUOBOJIH.
Y4aeOHHuK
/T".A.Epoxun,H./].Ko3sipeB,YepHbIx
/

Pen.I'.A.Epoxun, 2007.-491c¢

AHTEHHBI U YCTpPOMCTBA
CBEPXBBICOKHMX 4aCTOT
VYuebHoe nocobue

A.® Kpsuko, JI.A ®enoposa
I'YAII C-116.2017 r.238c.

15

OCHOBBI TEOPUM U TEXHUKH
(a3upoBaHHBIX AHTCHHBIX PEIIETOK
VYuebHoe nmocobue

A.®.Kpsiuko, JI.A @enopoBa
['YAIT C-116.201 1.196¢

15

Pacuet u nmpoekTupoBanue
ABUAIITMOHHBIX aHTCHH

15




CBEPXBBICOKHX 9acTO
Vuebnoe mocobue

JILA ®enoposa, H.A.I'naakui,
b.A AroxoB

I'YAII C-I16.2019 r.145¢

BricokoyacTOTHBIC aHTECHHBIE 15
MepeKI0YaTen
PaaNOIOKAIIMOHHBIX CTAaHLIUN
Vuebnoe mocodue

JLLA ®enopona, A.D.Kpsuko,
H.A.I'magxuii,

I'VAII C-116.2019 r., 55¢

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»

[Iepeuenn
TEJIEKOMMYHUKAIIMOHHON CETH
npuBezieH B Tabauue 9.

QJICKTPOHHBIX

00pa3oBaTeNbHBIX pecypcoB UH(POPMAaIMOHHO-

«I/IHTCpHeT», HGO6XOI[I/IMBIX JJIA  OCBOCHHUS JUCHUITIIMHBI

Tabmuna 9 — [lepedeHb AIeKTPOHHBIX 00pPa30BaTEILHBIX PECYPCOB HH(POPMAITMOHHO-

URL anpec

HaunmenoBaunue

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

['puropres U.H. [IpakTuueckne KOHCTPYKIIUH aHTCHH/
ISBN 5-89818-061-3

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

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

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

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

http://e.

KpaBuenko B.®.,Cupenko 10.K.,Cupenko

lanbook.com/books/element.php? | [Ipenomienue 3JIEKTPOMArHUTHBIX BOJIH OTKPBITBIMU
pll_ cid=25&pll 1d=2689 PC3OHAHCHBIMU
MozenupoBaHHe U aHAINU3 IEPEXOHBIX U YCTAaHOBUBIIHUXCS
IIPOLIECCOB.
®dmmatiant;2011.-320¢c.ISBN
http://e. @anpkoBckuit O.W. Texnuueckast 371€KTpOJUHAMUKA

lanbook.com/books/element.php?
pll_ cid=25&pll 1d=403

2009.-432¢.ISBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.php?option=c
om_irbis&ltemid=300&12
IDBN=BOOKS&121DBNAM=B
OOKS&C21COM=S&521ALL=(

<. >MFN=47038<.>)

AHTEHHO-(QHEpHBIE YCTPOICTBA U PACIPOCTPAHEHUE
PaIHOBOJIH.

VYuebnuk /I".A.Epoxun,H.Jl.Ko3bipeB,YepHbix
Pen.I".A.Epoxun, 2007.-491c.

/




8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. IlepeueHp nporpaMMHOro oOecHeueHHs, HCIOJb3YyeMOro MpU OCYILECTBICHUH
00pa30BaTENILHOTO MpoIecca MO AUCLUILINHE.
Ilepeyens ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadbnure 10.

Tabmuna 10— Ilepeuens mporpaMMHOT0 00€CTICUCHIS

No i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn WH(pOPMAITMOHHO-CTIPABOYHBIX CHUCTEM,UCIOJIb3YEMBIX npu
OCYIIIECTBIIEHUU 00Pa30BaATEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHOIB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [T  OCYIIECTBICHHS
00pa30BaTeNLHOTO MpoIlecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel?2.
Tabnuma 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

. . Howmep aynutopuu
HaunmenoBanue cocTaBHOM YaCTH MaTEpPUAIbHO-TEXHUYECKOM
Ne i/ (pu
0asbl
HE0OXOTUMOCTH)
1 JlekunoHHas ay iuTOpUst
2 Crnenmnanu3upoBanHas jaboparopus «Ycrpoiictea CBY u 14-02 I'acTemno.
AHTCHHBI»
3 Krace nyist npakTu4eckux 3aHATUN

10. OuenouHble CpeaCTBA AJIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLICHOYHBIX CPEACTBAJS TPOBEACHHUS IPOMEXKYTOUHOW aTTecTaluu
00yyJaronuxcs mo JUCUUIIIINHE TPUBECH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIEHOUHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOUHOM aTTecTallu

Bua npomexyTo4HOM arTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOIpoOCOB K SK3aMEHY;
OK3aMeHalMOHHbIE OUJIETHI;
3amauu;
Tectsl.




10.2. B kauecTBe KpHUTEPUEB OLEHKH YpPOBHS CHOPMHUPOBAHHOCTU (OCBOECHMSI)
KOMIIETEHIIMH 00y4arolMucs NMpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS
100-6amipHast  mIKana — MOAYJIbHO-PEMTUHIOBOW  CHCTEMBbl  YHHUBEpCUTETa,  IpaBUiia
WCIIOJIB30BAaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onleHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETCHIINI

O1eHKa KOMIIETEHIINHI

XapakreprcTrka chOopMUPOBAHHBIX KOMITETEHITHI
5-OayUIbHAas IIKaIa P p (popvp

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araeT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHHUTEIBHOW JIHTEPaTypBHI,
TECHO MPHBSI3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C TIPAKTUICCKOM
JeSITeTIbHOCTBIO HAIIPABJICHHUS;

— yMeno 00OCHOBBIBAET U apPTYMEHTUPYET BBIIBHTaEMbIC UM HJICH;

— JeJaeT BBIBOBI M 00O0IIEHHS;

— cBOOOJIHO BJIJICET CHCTEMOW CIEIUAITM3HPOBAHHBIX MMOHITHH.

(OTIIMYHO»
(GauTCHO»

— o0OyuJarouiicss TBEPIO YCBOMII MPOTPaAMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKAET CyIIECTBEHHBIX HETOUYHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayUYHBIE MOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.

«XOpOoLIOo»
«Ga4YTCHO»

— oOyyaromuiics yCBOWJI TOJIBKO OCHOBHOM NMPOTPaMMHBIA MaTepHal,
IO CYIIECTBY H3JIaraeT €ro, OMHUpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI,

— JIOMyCKAaeT HECYIIECTBEHHBIE OMIMOKU U HETOYHOCTH;

— HCTIBITHIBACT 3aTPYAHCHHS B NPAKTHYECKOM NPUMEHEHHU 3HaHHH
HAaIpaBJICHNUS;

— cnabo apryMEHTUPYET HAyYHbBIE TTOJI0KEHUS;

— 3aTpynHsAeTCS B (POPMYTUPOBAHUN BBIBOJOB M 0000IICHUIA;

— YaCTUYHO BJIAJICET CUCTEMOH CIICIMATH3UPOBAHHBIX MMOHSATHH.

«yJIOBJIETBOPUTEIILHO
«3aYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana,

— IOMyCKaeT  CYHIECTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  IPHU
paccMOTpeHHHU Tpo0JIeM B KOHKPETHOM HalpaBJICHUH,

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;

— He GOpMYITUPYET BHIBOJAOB U 0000OIIECHUIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTEHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpecTaBlIeHbl B Tadmuie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a1au) ajst HK3aMeHa
/Tt WHIUKAaTOpa
1. XapakTepUCTUKH aHTEHH: aMIUTUTYIHAsl QYHKIUS HAMPABICHHOCTH , [MK-3.3.1
MOJISIPU3ALMOHHAs XapaKTEPUCTUKA U NOJIIPU3ALIMOHHAs 1UarpaMma, OIIK-1.V.1
KH/, KITI, KY, KUIIL, geiicTBytomas JyiMHA, MOUTHOCTh U31y4Y€HUs, OIIK-1.Y10
CONPOTHUBJICHUE U3JIyYECHUS], BXOJHOE CONPOTHUBIICHUE. OIIK-1.Y.5




2. Pacripenenenue Toka u 3apsiioB B IPOBOAAX CUMMETPUYHOIO BUOpaTOpa.

3. [Tosie u3yueHusi CUMMETPUYHOTO BUOpaTopa.

4. AMIIIUTY1Has. (PYHKIIMS HalpaBiIeHHOCTH BUOpaTOpa B IMara3oHe
4acToT.

5. MouHocTh u3nyuenus, conporusienue uanyuenus, KHJI u KITJ]
CUMMETPUYHOTO BUOPATOPA.

6. BxonHoe compoTuBieHne BUOpaTOpa U MIUPOKOIMIOIOCHBIE BUOPATOPHI .

7. CummeTpupyrolye yCTpORCTBa JUIsl MUTaHUS IPOBOJIOYHBIX AaHTEHH
KOAKCHAJIbHBIMH JIMHUSAMHU Tepelayuu.

8. [Tone n3nyyeHus: IMHEHHON CUCTEMBI SKBUAUCTAHTHBIX UACHTUYHBIX
usiyyaresiei. TeopeMa nepeMHOKEHHUSL.

9. [IpuHiun kayaHus jiy4ya B HEIOJABUKHOM JIMHEMHON CUCTEME
U3JIy4aTelIeH.

10. Hanpagiennsle cBoiicTBa JIMHEHHOM cuH(pa3HOW CUCTEMBl U3JTydaTeliel.

1. HanpasneHHble CBOWCTBA TUHEUHOM CUCTEMBI C OCEBBIM M3TyYCHUEM.

12. JnarpaMMbl HapaBJIEHHOCTH AaHTEHHBI «BOJIHOBOM KaHa» B E n H-
IJIOCKOCTSIX

13. DyHKIMA HAMPABIECHHOCTU INIOCKOCTHOW aHTEHHOW PEIIETKH.

14. | B3aumHoe BausiHue BHOpaTOpOB, paboTaromux B cucteme. Bxomnoe
COIIPOTHUBJICHUE, COOCTBEHHOE, B3aUMHOE

15. CUMMETpUYHBIN TOPU30HTAIBHBIN BUOPATOP HAJl TOBEPXHOCTHIO 3eMITH.

16. CUMMETpUYHBINH BEPTUKAIBHBIN BHOPATOp HAJl TOBEPXHOCTHIO 3EMIIH.

17. HecumMmeTpuuHblii BepTHUKaIbHBIA BUOPATOP HaJ MOBEPXHOCTHIO 3EMIIH.
I'- u T- o6pa3ubie anTeHHBI. [IpOTHBOBECHI U 3a3eMIICHUS, UX
KOHCTPYKLUSI U HA3HAUYEHHUE

18. | [IpuHUMI JBONCTBEHHOCTH U €r0 IPUMEHEHUE AJIs ONPEACIICHUS
XapaKTePUCTHK M3JTyUEHHsI IeITU B IJIOCKOM O€3rpaHMYHOM JKpaHe.

19. | U3nyyaromue nienu B BOJHOBOAE. Buabl BOJTHOBOIHO-IIIENIEBBIX AHTEHH.

20. | Meroasl pacueTa MoJjs U3TyUYEHHUs allepTypHbIX aHTEHH. BHYyTpeHHsIs 1
BHEUIHS 3a7a4uu. [IpuHIun skBUBajIeHTHBIX TOKOB. [lone n3myuenus
TUTONIA/IKHM POU3BOJIbHOM (JOPMBI.

21. [Tone u3nyuenus cuH@azHON TPSIMOYTOJILHOM TIIOMIAKH C TTIOCTOSTHHBIM
Y KOCHHYCOMIAJIbHBIM 3aKOHAMU PACTIPEEICHUS aMILIUTY bl MOJIS.

22. BrusiHue pa3nuyHbIX 3aKOHOB pacnpesencHus ¢ha3bl M0 pacKphIBY
AHTEHHBI Ha IMarpaMMy HalpaBJICHHOCTH.

23. E - miockocTHOM cekTopHanbHbIN pynop. ['eomeTpudeckre napameTpsl.
OnTtumainbHblil pynop. [losie B packpbIBe U 10JI€ U3yYEHUS

24. H - nmnockocTHOM cexkTopuanbHblid pynop. ['eomerpuyueckue napaMmeTpsl.
OnTtumainbHblil pynop. [losie B packpbIBe U 10JI€ U3yYEHUS

25. JvanekTpudeckas JIMH30Basi aHTeHHA. ['eoMeTpuYecKre mapameTphl.
[punun padotel. Ypasuenue npoguis. [lose B packpsiBe u mosne
W3JIy4YECHHUS.

26. | MeramomacTuHYaTas JIMH30Bas aHTEHHA. |'eoMeTpudeckue

napametpsl. [Ipuniun pabotsl. YpaBHenue npoduis. [lose B packpbiBe
U 10JI€ U3JIyYEHUSI.

OIIK-1.Y.7
OIIK-5.6.2
OIIK-5.B.2




27.

30HMpPOBAaHNE JINH30BBIX AHTCHH. Y paBHEHUS POQHIIEH 30HUPOBAHHBIX
JIUH30BbIX aHTEeHH. [IpenMyIecTBa U HEJOCTATKU 30HUPOBAHMSL.

28.

[TapaGonuyeckue 3epKanbHbIC AaHTCHHBI. Y paBHEHUE TIPODHIIS
napaboionsia B MOJSIPHON M IEKapTOBOM cucTteMax koopauHar. [lose B
packpsiBe. KY, KHJI, KHUII, KI1/[. OntumansHbIN yroJ pacKpbiBa.

29.

MeToap! ycTpaHeHHS PEaKlUu 3epKajia Ha 00JIydaTelb. 3epKaio ¢
IOBOPOTOM IJIOCKOCTH MOJISIPU3ALIUY.

30.

Crioco6b1 popMUpOBaHUS TUarpaMMbl HAIIPAaBJICHHOCTH BUIA
CKOCEKAHCO».

31.

Cdeprueckas aHTEHHA C IIUPOKUM YIJIOM KadaHus Jryda. [IpuHmummn
pabotsl. ['eomeTpuuecKkue napamerpsl.

32.

JIByx 3epkanbHas anteHHa Kaccerpena. [TpuHiun paGoTsI.
['eomeTpuuecke napameTpsl.

33.

JIByx 3epkanbHas anTeHHa [ peropu. [Ipunmum padotel. ['eomerprueckue
apaMeTpBl.

34.

JIByX 3epKaibHas aHTEHHA C TJIOCKUM 3€pPKaJIOM 3a 00JIydaTesieM.
[IpunHnmn paboTel aHTEHHBI U 3€pKajia ¢ TOBOPOTOM ILIOCKOCTH
MOJISIpU3AIUT

35.

XapaKTepUCTUKHU U PEKUMBI BOJIH B JIMHUSX Niepeaaun. Hanpsixenue
cymMMapHo# BoJiHbI. BxogHoe conporuBienne. Koadduiments Oeryuieit
Y CTOSYCH BOJHBL. Y CIIOBUE CYIICCTBOBAHUS B JIMHUH OETYIICH BOJHEIL.

36.

JIvuHKs KOpOTKO3aMKHYTasi Ha KOHIE. Pacnipenenenne cyMMapHOW BOJIHBI
TOKa U HarpsbkeHus. Bxognoe conporusiienue. IIpumepsl
WCIIOJIb30BAHUSl B TEXHUKE aHTCHH

37.

PasomkHyTas Ha KOHLE TUHUA. PacrpenesieHne CcyMMapHOM BOJIHBI TOKa
u HanpsbkeHus. Bxognoe conporusnenue. [Ipumeps! uenonb3oBanys B
AHTEHHOM TEXHHUKE.

38.

T-o0pa3nbie coenunennsi nTuHui nepeaadn. E u H- mmockocTHbIe
BOJIHOBOJIHbIE TPOMHUKH. DKBUBAJIECHTHBIE CXEMBI. Y CIIOBUS
BHYTPEHHETO COINIacOBaHUs. PEaKTMBHBIE 2JIEMEHTBI, HCIIOJIb3YyEMBIC IS
COIJIaCOBAHUs BOJHOBOJIHBIX TPOMHUKOB. [IpuMeHEHNE TPOMHUKOB.

39.

JIBOITHOI BOTHOBOHBIN TPOHHUK. KOHCTpYKIUS, MPUHIIUT paOOTHI U
CBOMCTBA.

40.

AHTEeHHBII nepeKIoyaTens UMIysIbcHOM PJIC Ha 1BOMHBIX TPOHHUKAX

41.

Hymuiekcep Ha nBorHBIX T-MocTax npu padote PJIC Ha onHYy aHTEHHY B
HEMPEPHIBHOM PEXHME.

42.

Konb1ieBoil BOIHOBOJHBIN MOCT. Y ciioBHE BO30Y:KIE€HHSI I1eya, eClu
KoJb110 cBepHyTO B E-mutockoctu (H-miockoctu). da3sl BoJIH Ha
BBIXOJIaX U3 IJIed MocTa ( BEKTOPHBIE AUarpaMMbl MPU MUTAHUU U3
pa3HbIX IUIEY).

43.

AHTEHHBII NIEpeKIIoYaTeNb npuemM-nepeaada umiynbcHon PJIC Ha
KOJIBLIEBBIX MOCTaX.

44.

[{eneBoit BomHOBOAHBIN MocT. KoHcTpykuus. ['eomerpuueckue
napametpsl. [Ipunnun pabotsl. BekTopHble uarpaMMbl CUTHAJIOB Ha
BBIXOJAaX MOCTA.

45.

AHTEHHBIN NepeKToYaTeNb npuemM-nepeaadya umiyiascHon PJIC Ha
IICJICBBIX MOCTax

46.

Hymuiekcep Ha mieneBbix MocTax rpu padote PJIC Ha onHYy aHTEHHY B
HEMPEPHIBHOM PEXHME.




47.

HanpaBneHHbIl BOJTHOBOJIHBIN OTBETBUTEIb C IBYyMSI OTBEPCTUAMU
CBSI3U Ha y3Koi cTeHke. KoHCTpyKIMsl, reoMeTpruIecKre U
IEKTPUICCKUE TApaMETPhI, IPUHITUI padboThL. [IprMepsl IpUMEHEHHS
HO.

48

HO c tpems orBepcTusiMu cBA3M Ha y3KoM cTeHke. KoHCTpyKIus,
FEOMETPUUYECKUE U JJIEKTPUUECKHE MTapaMeTphl, IPUHLIUI PAOOTHI.
III1pOKONOJIOCHBIE CBOMCTBA.

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencTaBieHsl B Tadmmie 16.

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

Ne i/t

[Tepeuens BompocoB (3amav) auist 3aueta / qmudd. 3adera

Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE NPETYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM paboThI
npeICTaBICHBI B Tabmwuie 17.
Ta6mmma 17 — [lepedyers TeM 111 KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUS KyPCOBOH pabOTHI

npecTaBieHbl B Tabuie 18.

Tabnuua 18 — [IpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne /i [IpumepHbIi TepeyeHb TEM IS KypCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHUS
) KypCOBOM pabOoThI
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
BOHpOCBI A1 OpPOBCACHUSA HpOMG)I(}/TOtIHOﬁ arreécrallii B BUAC TCCTUPOBAHHA

No
n/n

[IpumepHbIil EpedeHb BOMPOCOB 7151 TECTOB

Kon
WHINKATOpa

l.

Kakue ¢pyHKIMU BBINOJTHSET NepeIaloias aHTeHHA, eCJId OHA
NMOAKJIIOYEHA K paauonepeaaTIuKy yepe3 (puaepHbliid TPaKkT?
1.IIpeo6pasyer cBsizanabie DMB B punepe, Hecymue naopMaIuio oT
ITPJ1 , B cBOOGOAHO-pacpocTpansionmecs IMB ¢ coxpaneHnem
nHpopmaruu U GOPMHUPYIOT BIOJHE ONpe/eICHHBIC TPEOyeMbIe
XapaktepucTuku u3nydenus ([IH, monspuzanus B 3aJaHHOM JUana3oHe
4acToT)

2.YrpaBisieT XapaKTepUCTHKAMU TIOJIS U3TYYCHHS BO BPEMEHH U
MIPOCTPAHCTBE.

3. YBenuuuBaeT IIOTHOCTh MOTOKA MOIIHOCTH B OKPY’KaIOIIeM
IIPOCTPAHCTBE.

CdopmyanpyiiTe Ha3HAYEHHE IPUEMHOM AHTEHHbI?

1.06ecniedueHre HaMpaBIEHHOTO MPHUeMa, YaCTOTHAs U MOJSIpU3alluOHHAs
CeJIeKLIUS PaJMOCUTHAJIOB, a TAKXKE MPEOOpa3OBaHUS
pacmpocTtpansomuxcs 9MB B cBOOOHOM NMPOCTPAHCTBE B CBA3aHHBIC
OBM, HarpaBiieHHbIE 110 QUIEPy K IPUEMHUKY C COXpaHEHHEM
uHpopmanuu.

2.Y1paBieHHE CENEKTUBHBIMU CBOMCTBaMHU I10 4aCTOTE, NOJIAPU3ALIH,
HaIlpaBJICHUIO.

3.M3mepurenbHble QYHKIMU - ONPEIeTICHUE HANIPaBICHUH, C KOTOPBIX
MPUXOJST CUTHAJIBI M IOMEXHU.

Kakoif yacTOTHBIH AMAaNA30H OTHOCUTCH K IJJHHHLIM BOJIHAM?

I1IK-3.3.1
OIIK-1.V.1
OIIK-1.Y10
OIIK-1.¥.5
OIIK-1.Y.7
OIIK-5.6.2
OIIK-5.B.2




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
OMKHEH 30HE aHTEHHBI OT YIJIOBBIX KoopauHaT 0, ¢ B ceprueckoit
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 ymeHbIaercs 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 Ha3pIBAOT KO3 puumenToM Oeryuieil BOJIHbI B JIUHUHU Nepeaaqy
1.OTHOLIEHNE aMIUIUTY bl HAIIPSLDKEHHOCTH CyMMapHOM BOJIHBI B
MUHHUMYME I0JIs1 B JINHUM NEpEJadyu K aMIUIUTY/I€ HAIIPSKEHHOCTH
CyMMAapHO! BOJIHBI B MAKCUMYME€ I10JIS1.

2.3aBHUCUMOCTb AMIUIMTY/(bl HANIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIS BJOJIb
JIMHUMW nIepeaavu OT €€ KOOPJAUHATHI.

3.OTHOIIEHNE aMIUTUTYIbl HANPSXKEHHOCTH CYMMAapHOM BOJIHBI B
MAaKCUMYMC II0JIs1 B JIMHUHU NEPCAavuu K aMIUTUTYAC HAIPSZKCHHOCTH
CYMMAapHO! BOJIHBI B MUHUMYME TOJISA

IIpyn kakuX ycJIOBUSAX B JIHHUH NepPelavyu CYIIeCTBYET PeKUM
Oeryuieil BOJIHbI?

1.ConpoTuBieHne Harpy3ku AODKHO OBITh YUCTO AKTUBHOM BETMUYUHON U
PaBHSTHCS BOTHOBOMY COIIPOTHBIICHUIO JIMHUM MIEpEayuu.

2. ColpoTuBIEHUE HArpy3KH IOJKHO PaBHATHCS HYJIIO.

3.JIuHus nepenayn JOKHA OBITh HArpy>kK€Ha Ha COIPOTHUBIIEHHE, PABHOE
BOJIHOBOMY COIIPOTHBJIEHUIO CBOOOJHOTO mpocTpancTsa 1207

IIpu kakux ycja10BUSAX B JUHUM MePeIadn CYlIeCTBYeT PeKuM
CTOSIYMX BOJIH?

1. ConpoTuBieHNE HATPY3KH JOHKHO PABHATHCS HYJIO WU
OCCKOHEUYHOCTH.




2.JIuHus nepegayun AOKHA OBITH Harpy»keHa Ha conpoTusienue 120m.
3.ConpoTuBieHNEe HArpy3KU JOJKHO OBITh YUCTO AKTUBHOM BETMYUHOMN U
PaBHSITHCS BOITHOBOMY COIIPOTHBIICHUIO JIMHUH MIEpEIayu.

10.

Yemy paBHsieTCsl BXOHOE CONPOTUBJICHHE ABYXIIPOBOIHON JHHUHU
nepegavyu B CEYECHHUH 7 JIMHOM [/ pa3oMKHYTO# Ha KOHue?
I.COHpOTI/IBHeHI/Ie JIMHUHW YUCTO PCAKTUBHAA BCIMYNHA U UBMCHACTCA B
COOTBETCTBUH C BBIPA)KEHUEM

Vs(z) _
Is(z)

2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO PCAKTUBHAA BCIMYNHA U UBMCHACTCA B
COOTBETCTBUU C BEIPAXKCHHUEM

Vs(z) _
Is(z)
3.ComnpoTUBIEHHUE TOKHO OBITh YHCTO AKTUBHOW BETUYHHOH B JIF0OOM
CCUYCHUHU U PABHATHECSA BOJIHOBOMY COIMPOTHBIICHUIO JIMHUHU MICPCAAYH.

Zeox (z) = —i-ctg fz

—i-tgpz

Zar (z) =

11.

Yro cob0ii mpeacTaB/sieT CAMMETPUYHBbINA BuOpaTop?
1.CuMMeTpuYHBIM BUOpATOp MPEACTABISAET COO0I MPOBOJIOYHYIO aHTCHHY
C IJIeYaM¥ paBHOM JJIMHBI, PACIIONIOKEHHBIMH BJIOJb 00MIEH ocH, U 'y
KOTOPOTO B JIFOOOM CEYEHHH, OTCTOSIIIIMM Ha OJIMHAKOBOE PACCTOSIHUE OT
TOYCK IMMUTAHU TOKH PABHBI IO BEJIMYHUHC U CI/IH(IJaSHI:I.

2. CuMMeTpUYHBINA BHOpATOp MPEACTABISAET COO0H MPOBOIOYHYIO
AQHTCHHY C IUIeYaMU PABHOM JJIMHBI, PACIIOJIOKEHHBIMH apaAJIEIIBHO
JIpyT IPYTY, ¥ KOTOPasi B OCEBOM HAIIPaBJICHUU U3Ty4YaeT JuarpaMmmy
HAIpPaBJIEHHOCTH B BUJE OKPY>KHOCTH (HEHAIIPABJIEHHOE U3ITy4YEHUE)

3. CumMMeTpUYHBIA BHOpPATOp MPEACTABISIET COO0M MPOBOIOYHYIO
aHTEHHY C IJICYaMU paBHOU JJTMHBI, PACTIOJIOKEHHBIMH BJIOJIb OOIIEH OCH,
U KOTOpasi B OCEBOM HAIIPaBJIICHUU U3Ty4aeT auarpammy
HAIpaBJICHHOCTU B BUJIC BOCBMCPKH.

12.

KakuM BbIpa:keHHeM ONMCHIBAETCS MO0JIe M3JIyYeHHsS] CHMMETPUYHOI0
y
BHOpaTopa B AaJibHell 30He?
60/ :
. 1 i(wt—kn)
l. E, =i— f,(O)e v
n efikrpfil//p
. it
2. E, =i60f,(0)e Zlmp _—

p=l Y4

h

607 o
3. E, =i—"Lsin(@)e" .
n

13.

Kakum BbIpa:keHneM ONMUCHIBaeTCsl PYHKIMA HANPABIEHHOCTH
CUMMETPHUYHOI0 BUOpPAaTOpa B JaJibHeil 30He?
cos(kl cos @) — cos kl
1. f(0)= .

sin @

sin{n (kd_ cos 6 — w)}

2. f(0) = :
n sin{2 (kd . cos 0 — 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 n3meHnTcst AmarpaMMa HanpaBJIeHHOCTH CHMMETPUYHOI 0
M0JIyBOJIHOBOIr0 BHOpaTopa B E M10CKOCTH, €C/1H YBETHYHTD €ro
aamny xo 21 = 1,54 ?

1.I'naBHBI J1ENECTOK, OPUEHTUPOBAHHBIN NEPIEHAUKYIISIPHO OCU
BUOpATOpPA, Cy3UTCs, HO MOSIBUTCA B KQXJIOM KBaJIpaHTE TU(PPAKIIMOHHBIHI
JICTIECTOK I0JT YTJIOM K OCH BUOpaTopa.

2. I'maBHBII JIeTIECTOK, OPUEHTUPOBAHHBIN BI0JIb OCH BUOpaTOpa, Cy3UTCs
, HO MOSIBATCS JU(PPAKIIUOHHBIE JICTIECTKH MEPIIEHAUKYIISIPHBIE OCH
BHOpaTopa.

3. I'maBHBINA J1ENECTOK, OPUEHTUPOBAHHBIN NEPIEHANKYJIIPHO OCH
BHOpaTOpa, Cy3uTCH .

16.

Kakoii n3amennTcst AmarpaMMa HanpaBJIeHHOCTH CHMMETPHYHOI 0
MOJIyBOJIHOBOr0 BUOpaTopa B E miockocru, ecan yBeauuurtsb ero [1K-
3.3.1pauny gao 2/=4?

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

2. I'maBHBII JIEECTOK, OPUEHTUPOBAHHBIN NEPHEHIUKYJIIPHO OCH
BUOpaATOpa CY3HUTC , HO MOSIBUTCA B KQXKJIOM KBaJIpaHTe TU(PPAKIIMOHHBIHI
JIETIECTOK IO YIJIOM K OCH BUOpaTopa.

3. I'nmaBHBINA JIENIECTOK B BUJE BOCBMEPKH, OPUEHTUPOBAHHOM BAOJIb 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 O cOOTBETCTBEHHO.

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

18.

C kakoii HeJibI0 YBeJIHYUBAIOT TOJIIHHY 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 CHCTeMbl U3 ABYX H3jaydaresnei 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
COCEZHEM U3JIydarelie JOJDKHA OTIUYATHCS Ha BEIUYUHY /2 .

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

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 uzmyyarenei, 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,,(6) =cos(khcos?).

24.

Kakoii B nmMeeT 1uarpaMMa HanpaBJeHHOCTH MOJIYBOJHOBOM e/ In
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,
NEepPHEHANKYISIPHBIA K OCH BOJTHOBO/IA.

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

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0yueHus, npeacTaBieHsl B Tabauue 19.

Ta6muia 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/n [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. Metomnueckue MaTepHabl, ONPEACIISIONINE MPOLETYPbI OIICHUBaHUA
MH/IMKAaTOPOB, XapaKTEpU3YIOMIMX dTanmbl (OpMUPOBAHHMS KOMIIETCHLMH, COJepXkKarcsi B
JOKaJbHBIX HOpPMAaTUBHBIX akTax [ YAII, pernamMeHTHPYOIHUX TMOPSAOK W MPOUEAYPY
HpOBCI[eHI/IH TGKYH_IGF (0] KOHTpOJIH yCHeBaeMOCTI/I )41 HpOMe)KYTOqHOﬁ aTTecralmnuu 06yqafoumxc;1
I'VAIL

11. Meronuueckue ykazaHus AJisi 00y4aromuxcs N0 OCBOSHUIO JUCIUTUTMHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasienuto 0aHHo20 pasoeia)

11.1. Meronuueckue ykazaHusi s OOYyYalOMIMXCS 10 OCBOEHHUIO JIEKIIMOHHOTO
Martepuaa (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKLIMOHHOTO MarepHaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
rIy0OKoe U SICHOE W3JIoKeHue ydeOHoro matepuana. HasHaueHune COBpPEMEHHOH JEKIUU B
paMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMeHTaNbHBIX MpPOOJEeM JUCHUIUIMHBL, METOJOB HAYYHOIO T[IO3HAHHUSA, HOBEHIIMX
JOCTH)KEHUH HaydHOH MbICIH. B ydyeOHOM mporecce JIeKIus BBIIOIHIAET METOJI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U UHGOpMaMOHHYI0 (GyHKUMU. JIeKius pacKpbpIBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMH.

[InaHupyemble pe3ysibTaThl IPU OCBOCHUHU 00YYAIONMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4Y€HUE OIBITa TBOPUYECKOI pabOThl COBMECTHO C MPEINO/IaBaTENIeM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAauecTB, JOOBU K MpeaMery |
CaMOCTOSITEIEHOTO TBOPYECKOTO MBIIIIJICHHUSI.




— TOSBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSTEILHON paOoTHI;

— TMOJy4YeHUE 3HAHUKW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKaMIINEe TObL;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh Marepuall (BBIICIATH TJIaBHbIE MBICIU U
MOJIOXKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUpOBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIATbCA JAEMOHCTpALMed CIIaWI0B W
HCIIOJIb30BAaHMEM pa3laTOYHOrO MaTepuaja IpU MPOBEACHUU KOPOTKUX TUCKycCH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCLIUTUIHHE.

CrpyKTypa npelocTaBiIeHUs JEKIIMOHHOTO MaTepHraa:

1.®@opMynpoBKa 3a7a4uu JIEKIHH.

2. Paznensl 1 naparpadsl U3iaraeMoro MaTepuasia ¢ COOTBETCTBYIOIIMMU MaTEMaTHUYECKUMHU
BBIKJIaJIKAMH.

3. I'padpuaeckue maTepuanbl HEOOXOAUMBIX TEOPETUUECKUX 3aBUCUMOCTEH.

4. BeIBO/IbI IO KAXKJAOMY pa3zeiy.

Ecnu memoouueckue yKazamus NO OCB0EHUIO NEeKYUOHHO20 MAmepuana UMeomcs 6
U30aHHOM 8uoe, 8 8uoe 1eKmpoHHbIX pecypcos budruomexu I'VAIL, cucmemvr LMS, kagheopuvr u
m.0., HeoOXo0uUMo dams Ha HUX ccoulaky unu npusecmu URL adpec.

11.2. Meronuyeckue ykKazaHus Ais OOYYArOIIMXCS IO yYacTHUI0O B CEMUHApax (eciu
npeodycmMompeHo yueouvim nianom no oannou oucyuniurne) HE npeagycmMoTpeHsbl

OCHOBHOH TIENBIO JJIsI 00YYAIOIIETOCs SIBISIETCS CUCTeMaTH3aIus U 00001eHne 3HaHU!
o H3yyaemMod Teme, pasneny, (GopMUpPOBaHHE YMEHUS paboTaTb C JOMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpMAIIMH, COMOCTABIATh M CPaBHUBATh TOUKH 3PEHUS, KOHCIEKTUPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHUS M T.I. B COOTBETCTBUM C Bexyllen
TUIAKTUYECKON IENbI0 COJEpKaHUEM CEMUHAPCKHUX 3aHATUN SIBISIOTCS Y3JIOBBIE, Hambolee
TPYIHBIE JUIsl TIOHUMAaHUS M YCBOEHHUS TeMbl, pa3jieibl TUCHUILIMHBL Crneunduxoil JaHHOMN
(bopMBI 3aHATUH SBISETCS COBMECTHAsI paboTa mpemnoiaBaress U 00yJaromerocs Hajl peleHueM
MOCTaBJIEHHOW TMpoOJeMbl, a MOMCK BEPHOrO OTBETa CTPOMUTCS HAa OCHOBE YepEeJIOBaHUs
VHJIUBUYaJIbHON U KOJUIEKTUBHOM JAEATEIIbHOCTH.

[Ipy mMOArOTOBKE K CEMHUHApPCKOMY 3aHSATHIO IO TEME MPOCIHYIIAHHOW JIeKIUU
HEOOXOJMMO O3HAKOMUTBHCS C TUIAHOM €ro TMPOBEACHHUS, C JIUTEPATypod U HAYYHBIMHU
nyOauKanusMy 10 TeMe CEMHHApa.

TpeGoBanust K MPOBEJACHUIO CEMUHAPOB

Obs3amenvHo 0713 3anoIHeHUss npenooasamenem

Ecnu memoouueckue yxazanus no yyacmuro 8 cemMuHapax umeromcs 8 U30aHHoM guoe, 8
sude 31ekmpoHubix pecypcog oubauomeru I'VAII, cucmemovr LMS, kageopwt u m.o., Heobxo0umo
oams Ha Hux ccolaky unu npusecmu URL aodpec.

11.3. MeTtonuueckne yka3aHUs IJisi OOYYArOIIMXCS IO MPOXOXKIACHHUIO MPAKTHICCKUX
3aHSITHH (eciu npedyCMOmMpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[MpakTHueckoe 3aHSATHE SBJSETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3allu y4eOHOTO
npoiiecca, 3aKIFYaoIIasICs B BBITOJHEHHH 00YYalOMUMHKCS 1T0JI PYKOBOJICTBOM IMPETIOAaBaATEIIs
KOMIUIEKCA Y4YEOHBIX 3aJaHUil C LEJbI0 YCBOCHHS HAyYHO-TCOPETHUYCCKUX OCHOB Y4YEOHOM
JUCHHUTUIMHBI, IPUOOPETEHHSI YMEHUN M HABBIKOB, OIbITA TBOPUECKOM JCSITEIHHOCTH.

[enbro pakTUYECKOTro 3aHATHS ISl 00YYaIOIerocs SIBJISCTCS MPUBUTHE O0YYAIOIMCS
YMEHHIA ¥ HAaBBIKOB NMPAKTUYECKON JEATEIBHOCTH 10 U3y4aeMOM AUCIMILIAHE.

[Tnanupyemblie pe3yIbTaThl P OCBOCHUH 00YYaOIIMMCS IPAKTHICCKUX 3aHIATHI:



— 3aKperuvieHue, yriyOsieHue, pacIlMpeHue M JeTalM3alus 3HAHUA TpPH pEIIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE [I03HABAaTEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUIECHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHHE HOBBIMH METOJAMH M METOJUKAMH H3Y4YCHHs KOHKPETHOW ydueOHOI
JUCLUIUIMHBI,

— BbIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICJICHUS! MOJIYYEHHBIX 3HAHUM i
BBITIOJTHEHHS 3aJ]aHUI;

— olecrieueHue pPanMOHAIBLHOTO COYETaHHS KOJUICKTHMBHOM W MHIUBHIyaTbHOU (GOpM
o0y4JeHusl.

TpeGoBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATUN
Hannuue o6opyoBaHHOM ayiuTOpUn

He npenycmoTpeHo yueOHbIM MI1aHOM

11.4. Metoauueckue ykazaHus A OOyYalOIIMXCS MO BBINOJHEHHUIO J1a00paTOPHBIX
paboTt (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xonme BeimonHeHus m1a00opaToOpHBIX pPadOT oOydaromuiics JODKEH YriayOuTh H
3aKpenuTh 3HAHUS, MPAKTUYECKWE HABBIKH, OBJIAJETh COBPEMEHHOW METOIUKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIMOHHONW XapaKTEPUCTUKON OO0ydaromerocs.
Brmonaenne m1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-IIPAKTHYECKON, pacueTHO-
AHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Brimonaenue 51abopaTopHBIX pabOT OO0yYarOMIMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YCHUS JUCIUIUIMHBI, ONpenessieMOod Yy4ueOHBbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIeIYIOINX OCHOBHBIX 33/1a4 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB HCCIIEJOBAHMS IPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JIaHHOW TUCITUILINHBI,

— 3aKpeIUICHHE, pa3BUTHE W JCTANIM3aLUs TCOPETUYECKUX 3HAHWH, MOJyUYEeHHBIX Ha
JCKIUSX;

— TOJy4YeHUE HOBOM MH(OPMAIINH 110 U3y4aeMOU TUCIUILINHE;

— TnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ 1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ananue u TpeOOBaHMS K IIPOBEACHUIO J1a00PATOPHBIX PA0OOT

1. O3HaKOMHTHCS C METOJIMYECKON pa3paboTKOMN K 1abopaTopHOU padoTe.

2. Tlpopabotath CamMOCTOATEIBHO TEOPETUUECKHH MaTepHas, IOACPKUBAIOIINI
TEMAaTHUKY J1a0OpaTOpPHOU pabOTHI.

3. O3HaKOMUTHCS € annapaTrypoiu, BXoAsIIEH B 1a00paTOPHYIO YCTAHOBKY.

4. PaccuuTaTh W MOCTPOUTH HEOOXOAMMBIE TEOPETUYECKHE 3aBUCHMOCTH MO 33a/JaHHUIO
npernoiaBaTes.

5. OTBeTUTh Ha KOHTPOJBHBIC BOMPOCHI, UMEIOLIMECS B METOAMYECKOW pa3paboTKe K
nabopaTopHoi padore.

5. OTBeTHTh Ha BONPOCHI KOJUIOKBHYMa, IPOBOAMMOTO MpEMoJaBaTeNieM Mepen
BBITIOJITHEHHEM JIA00paTOPHOU PabOTHI.

Crpykrypa 1 dhopMa otdera o 1adoparopHoii pabore

OTuer AOKEH COllepKaTh:
1. TuTybHBIN JUCT.



2. Kpatkyto popmMyIMpoBKy 3a/1a4u UCCIICTOBAHMS.

2.CTpyKTypHYIO CXE€MY U3MEPUTEIHLHON YCTAaHOBKH JIAOOPATOPHOM PaOOTHI.

3. TabnuIsl SKCIIEPUMEHTAIBHBIX UCCIEA0BAHUN.

4. I'papuueckre 3aBUCUMOCTH OT 33JaHHBIX MTAPAMETPOB HCCIEAYEMbIX BETMYUH.

5. Pacuernpie maHHble W TpadudyecKue MaTepuanbl HEOOXOJUMBIX TEOPETHUECKHUX
3aBUCUMOCTEH.

6.CpaBHUTEIBHBIN aHAJIU3 TAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BeiBo1bI MO pabore.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIa0OpaTOpHOU paboTe

OTyer BBINOJHSAETCS B COOTBETCTBUM C JCHCTBYIOUIMMHU TOCYJapCTBEHHBIMHU
CTaHJIapTaMH KaXK[bIM CTYJICHTOM HHIUBUIYAIHHO B IEYATHOM WJIM PYKOITMCHOM BHJIC Ha Oesoi
oymare ¢opmara 210x297 mm. TabauIbl SKCIEPUMEHTAIBHBIX UCCIIEOBAHUN M TEOPETUUECKHUX
pacueToB MPUBOASTCS C COOTBETCTBYIOIIEH HyMepalueil U 3aroJioBKaMu.

Ilepeuensr MeTOAMYECKHX YKA3aHWii MO TMPOBeIEHUIO JabopaTopHbIX pador. Bce
METOAMYKH HMEITCs Ha Kadeape B 3JIEKTPOHHOM BHJIE.

1. MccnenoBanue aHTeHHBbI TUNA «BOJHOBOM kaHam». Hukutun B.T. Meroa. yka3. k
BbINOJIHEeHHIO N1a0. pabd. JIMATI, JI., 1986r. -25c¢.

2. HUccnenoBanue pymnopHBIX aHTEHH C KOoppekTupyroummu auHzamu. denoposa JLA.,
I'mapkuit H.A. Metoa. yka3. k BbemonHenuto mnabd. pa6. ['VAIIL, C.-116.2002r. -25c.

https://Ims.guap.ru/new/mod/lesson/view.php?1d=11068

3. UccnenoBanue 3epkanbHbix aHTeHH. JlanunoB }O.H., Hukutun B.T. Meron. ykas. k
BhITIOJIHEHMIO J1a0. pabd. ['AAII, C.-I16.,1996r. -25¢.

4. CornacoBanue BoJaHOBOJA ¢ Harpy3kou. denoposa JI.A., Mumypa T.I1. Metoa. ykas.
K BBIIOJTHEHMIO J1a0. pab. JIMAITIL, JI., 1991r. -30c.

5. HccnemoBaHue  4YeTHIpEX  IJICYHBIX  BOJIHOBOJHBIX  DJIEMEHTOB  aHTEHHBIX

nepekitouareneil. @enoposa JLLA., Hanuno FO.H. Meron. yka3. K BBIIOJIHEHHUIO J1ab. pad.
T'AAITI, C.-116.,1994r. -24c.

6.UccnenoBanue (asupoBaHHOW aHTCHHOW pernerku. MenbHukoBa A.1O., ®emoposa
JILA. MeTton. yka3. k BeimostHeHH0 1a6. pad. ['YAII, C.-I16., 2008r. -41c.

7.MccnenoBanre IUUIOCKOM JIBYX3aXOJIHOW crnupaidbHOM aHTeHHbl. PemopoBa JLA.,
®paniry3oB A.Jl. Meroa. yka3. k BeimosiHeHuro j1ad. pad. ['YAII, C.-116., 2002r. -22c.

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

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

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

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

11.5. Meroauueckue ykazaHus Ui OOYYAIONUXCSA MO TMPOXOXKJICHHIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIIIOJIHCHUST KYPCOBOM PaOOTHI (eciu npedycmMompeno Y4eOHbIM HIAHOM HO
oaHuot oucyuniune He npeaycMOTpeH y4eOHBIM MJIAHOM



TpeboBanus K 0hOPMIIEHUIO HOSCHATEIBHON 3aMCKU KYPCOBOTO IpoeKkTa/ paboThI

CTpyKTypa NOSICHMTEJHHOH 3alIUCKH KyPCOBOH padoThl / MpoeKTa
TpebGoBanus k 0popMIICHUIO MOSICHUTEIbHOM 3aNIMCKH KYPCOBOii padoThl / MpoeKTa

11.6. MeTonuueckue yka3zaHus JUisi OOyYarOMIMXCS 1O MPOXOKICHUIO CaMOCTOSATEIbHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHON PaOOThI, O0YUYAIONIUICS BBITIOIHSIET paboTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMpEnojaBaTelsi, HO 0e3 ero HernocpeiCTBEHHOIO
YYacCTHSL.

s oOyuwaronuxcs 1mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATelIbHas padoTa MOXKET
BKJIIOYATh B CeOSI KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSTENBHON paboOThl, Y oOyuaromierocs (Gpopmupyercs
nenecoodpasHoe MIaHUpOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUMd MPUOOpETaeMbIX 3HAHUM, 00ecredyrBaeT BBICOKUM
YPOBEHb YCIEBAaEMOCTH B TNepuoJ OOydYeHHUs, TOMOTAaeT IIOJYYUTh HABBIKK TOBBIIICHHS
po(hecCHOHANBLHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepualiaMd,  HalpaBISIONIMMU  CaMOCTOSITENIHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOJNYECKUN MaTepHa 1o TUCIHILIHNHE;

— METOJMYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydaromnxCst
0 32049HOU (hopme 0OyIeHHUS).

— Ha xadenpe nznansl MeToIMYeCKUE YKa3aHUs 110 IPOXO0XKICHUIO CAMOCTOSTEIbHON pabOThI

HMCIOTCA B U3AAHHOM BUIC U B 3JICKTPOHHOM BHU/IC!:

— l.®epoposa JILLA., HanunoB IO.H. AHTEHHBl M YCTpOHCTBAa CBEPXBBICOKMX YaCTOT.
[IporpamMMbl, KOHTPOJIBHBIE BONPOCHI U METOJMYECKHE YKa3aHUs K BBIOJIHEHUIO
KOHTpoJIbHBIX padot. .I'YAII, C-.I16. 2005 r.,22 ¢. 100 3k3.

11.7. Metonuueckne yKa3zaHus MJisi OOYYaIOIIUXCS IO TIPOXOXKICHUIO TEKYIIEeTo
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMAaTpPUBAET KOHTPOJb KadyeCcTBAa 3HAHUM
00y4JaromuXxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IIENIbI0 OICHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

Obs3amenvho 0115 3an0IHeHUs npenodasamenem. YKa3vlearomcs mpeOo8aHus u Memoobvl
npO@Qd@HUﬂ mexKyweco KOHmpOJiA ycneeaemocmu, a mdakxKoce KAK pes3yibmanibl meKyuweco
KOHMPOJIsL ~ ycnesaemocmu — 0yOym — yuumwi8amvCsi NpU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmauyuu.

11.8. Meronuyeckue ykazaHus Ui OOydarolUXCs MO MPOXOXKICHUIO MPOMEKYTOUYHOU
aTTECTaIH.

[IpomexxyTounass  arrectanusi  OOydalONmMXCS  MPEIyCMaTpUBACT  OLICHUBAHHE
HPOMEXXYTOYHBIX M OKOHYATEJIbHBIX Pe3yJbTaTOB 00y4YeHHUs MO auciuiuiiHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — (opMmMa OIEHKHM 3HAaHWH, IOJyYCHHBIX OOydYalomuMcs B IpoIecce
U3y4YeHUs] BCeW MUCLMIUIMHBI WIM €€ YaCTH, HaBBIKOB CAMOCTOATENBbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JUIA PEHICHUs] NMPAKTUYEeCKUX 3ahad. DK3aMeH, KaK IPaBUIIO, MPOBOAMTCS B
HepuoJl SK3aMEHAIIMOHHOM CEeCCHMM M 3aBEpIIAeTCs AaTTeCTAllMOHHON OLIEHKOH «OTIMYHOY,
«XOPOILOY», «YAOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHON.



— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MMOTYyUYEHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH NUCIUIUTUHBI B LIEJIOM HIIM IPOMEKYTOUHAs (TI0 OKOHYaHWU CEMECTpPa) OLIEHKA 3HAHUIA
00y4aromuMcsl TI0 OTJEIBHBIM pa3jieliaM JAUCHUIUIMHBI C aTTECTAIMOHHOW OIICHKOH «3a4TCHO
WIH «HE 3a4TCHOY.

— muddepeHIMpoBaHHbIN  3a4eT — 93T0 ¢opMa OIEHKH 3HAHWH, IOTYyYEHHBIX
00yvaromuMcs IpU U3YYECHUU TUCLMIUIMHBI, IPU BBIMOJHEHUHM KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HAayYHO-HCCIIEIOBATENBCKUX paOOT U IPOXOKICHUN MPAKTUK C ATTECTAIMOHHOW OIIEHKOM
«OTJIIMYHOY, «XOPOIIIOY, KyJAOBICTBOPUTEIILHOY, KHEYAOBIECTBOPUTEIILHOY.

06ﬂ3am€]le0 OJ1A1 3aNOJHeHUs npenodaeameﬂeM: yKasslearomcs mpe606aHuﬂ U Memoowl
NPO6edeHUs NPOMENCYMOYHOU ammecmayuu.



Jluct BHeceHus: U3MEHEHUH B pabouyro NporpamMmy JTUCHUILIAHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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