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1. lesiu OCBOEHUSA AW CHUTIIHHBI
enpto mpenogaBaHusl JAWCIUIUIMHBI SBISETCA IMOATOTOBKA CIEIUATUCTOB B 00JACTH

co3naHus U obecrieueHus (QYHKIIMOHUPOBAHUS YCTPOUCTB

CBY u aHTeHH, OCHOBaHHBIX

Ha UCIIOJIb30BAHUH AJICKTPOMArHUTHBIX KOJICOAHHMH M BOJIH, U MPEeIHA3HAYEHHBIX /U [Iepe/iayn,
npuema u 00paboTKu HHPOPMALIUH.
OCHOBHBIMU 3a/1a4aMH U3y4YCHUS TUCIUTUINHBI SBIISIOTCS:
- — TIOJy4YeHHE HEOOXOJUMBIX 3HAHWHA TO (U3NYECKUM M TEOPETUYECKHMM OCHOBAM

MOCTPOCHUS U (HYHKIIMOHUPOBAHUS AHTEHH;

- — HOJYUYCHHUC HCO6XOIII/IMBIX 3HAHUM II0 MCTOAaM pacuc€Ta OCHOBHBLIX IIApaMCTPOB
H XapaKTCPUCTHUK aHTCHH CBY , I1I0 OCHOBaM HX IIPOCKTUPOBAHMUS.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
JlaHHas AMCUMIUIMHA OTHOCHUTCS K uactu bioka 1, dopmupyemoil yyacTHuKaMu
00pa3oBaTeNbHbIX OTHOIIECHU.
JlucuuIuiiHa OCHOBBIBAaeTCS Ha OOLIMX pasfenax BbICIICH MaTeMaTHKH H  Ha
COOTBETCTBYIOLIUX Pa3zienax pU3HKH, JEKTPOIUHAMUKHU U PaclpoCTPaHEHUs PaIUOBOJIH.

3Hauug U

HaBBIKH,

IIOJIyYEHHBIE  IIpU

W3Y4YCHUU

JUCHUITIIMHBI «AHTEHHBI »,

UCIIOJIBb3YIOTCSl 00y4aeMbIMH IPU U3y4eHUH JUCHUILINHBI «[IpakTikyMm o ycrpoiictBam CBY u
aHTEHHaM», a TAK)KE B HAy4YHO-UCCIIEJ0BATEIbCKOM padoTe.

3. Illianupyembie

pe3yJIbTaThl

o0yueHust

mo

JUCHUILIMHE, COOTHECEHHBbIE ¢

IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbLHOMH MPOrpaMMbl

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBercTBUU ¢ ®I'OC BO, OIl BO u npuobpereHus CleQyOIUX 3HAHUH,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

dDopmupyemas
KOMIeTeHI s

(xox u popmyIHpPOBKA)

HNupukarop
HOCTHKEHHS
KOMIEeTeHLHH

(kox u popMyJIPOBKA)

IlepeyeHb NIaHMPYEMBIX pe3yJbTATOB
o0yueHust

IK-1

Crioco0eH oCyIIecTBISATh
cOop u 00paboTKy
WCXOJTHBIX JaHHBIX IS
peleHHs TOCTaBICHHBIX
npodecCHOHANBHBIX 3a1a4
B o0nacTu paguous3mkwy,
OCYILIECTBIISTH TIOUCK,
aHaJIU3 U BEIOOpP METO0B
WX pelIeHUs

N _TIK-1.1 OcymecTBisieT
cOop 1 00pabOTKY MCXOIHBIX
JAHHBIX JUTS PEIICHHS
IIOCTABJICHHBIX
npo¢ecCHOHANBHBIX 3324

1. 3HaTh OCHOBHBIE PAAMOTEXHUYECKHE
XapaKTepUCTHUKH U TIapaMeTphl aHTEHH.
JaTb onpeneneHus 3TUX NapaMeTpoB.

2. 3HaTh 001aCTH IPUMEHEHUS Pa3InIHbIX
TUIIOB aHTECHH.

WA _TIK-1.2 IIpoBoaut
aHan3 1 000CHOBAaHHbIT
BBIOOP METOJIOB PEIICHUS
po(heCCHOHAJIBHBIX 33/1a4 B
00J1aCTH PaIUOTEX HUKH

1. 3HaTh 00MACTH MPUMEHEHUS Pa3TUIHBIX
THUIIOB aHTEHH.

2. 3HaTh YaCTOTHBIC UAMA30HbI [T Pa0OThI
AQHTEHH Pa3JInYHbIX TUIIOB.

3. 3HaTh YaCTOTHBIE TUAMAa30HbI TSl pabOTHI
AHTCHH Pa3JIMYHBIX THUIIOB.




4. O0beM, CTPYKTYpa U coepsKaHue THCHUTIINHBI

OO0mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eaunull, 144 akaj. 4yacos.

Ne Tembl (pa3aeibl) Bunsl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n AUCUUTLTMHBI, = BKJII0YAsl CAMOCTOSITEJILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
UX coepiKaHue g padoTy CTYIEeHTOB,
= U UX TPYI0E€MKOCTh dopma NPOMeKYTOUHOI
o (B akaileMHUYeCKHX Yacax) aTrrecTaluu
(no cemecmpam)
KonTakTHasi paboTa
) =
2| 2| E|Z 4 E
2 = g S| 8
S| 2| 5| E|2E ¢
= 215 8 ®
5| E| &| 2|23 28
= x o 218 5| o =
a ‘g o | & = g
= = X g <
(o]
1 Baeneuue 7 1 0,5
2 |OcHOBBI TEOpUU aHTEHH |/ 1 YCTHBIN OIPOC TI0 TEME
3 [[lapamerpsl aHTeHH B|/ .
VYcTHBIN ompoc 1o Teme,
MepeaaromeM u 7 0,5 7
MIPUEMHOM PEKUMAX
4 |Jluneitnpie wu3Myyaromue|’ 8 05 10 Y CTHBIN OIPOC MO TEME,
CHUCTEMBI. ’
S5  |AnepTypHble aHTCHHBI 7 8 05 10 Y CTHBIH 0IIpoc 10 TeMe,
6 AHTEHHBI pa3aIuYHbIX |/ 7 05 7 VY CTHBIN OIIpocC 10 TEME,
JIMATIa30HOB BOJH ’
B ToM umciie ¢ 20 u JJOT 1 4 |Tect no pazueny
«AHTEHHBD)
(paznensr 6-10)
7  |3akioueHue 7 2 1
DK3aMeH
ITpu noaroroBke k
sk3ameny: Tect mis
2 |05/ 335 Y 5
CaMOMPOBEPKH IO
pe3ysibTataM OCBOCHHS
JUCHIUTUTAHBL (pa3aensl 2-
6)
Bcero 3a 7 cemectp 17 (17 | 17| 5 |05 15,7
B ToM uncie ¢ 90 u 10T 1 4
Bcero 34 3 05| 71
B ToM uncie ¢ 20 u 10T 1 4

Ilpumeuanue: oovem (8 uacax) camocmosamenvHou pabomsl 8 pamKax yYCMAHOBIEHHO20 OAHHOU
PII]] xonuuecmsa uacos, evinonusemou cmyoenmom c npumenenuem 0 u [JOT (8 DVK
«Aumennvl u ycmpoucmea CBY» 6 LMS Moodle, onpedensiemcsa kaxcovim cmyoeHmos 6
3a8UCUMOCTU OM YPOBHS €20 NOO20MOBKU U CNOCOO08 BbINOIHEHUSL OAHHO20 8U0A pabom.




Coneprxanue pa3ienoB AUCIUTUINHBI:

1. BBenenue

Knaccudukanus ycrporicte CBY u antenn. Mctopus pa3Butus.

2. OCHOBBI TEOPUH AHTEHH
CtpykTypHas cxema aHTeHHBI. [lpocreiiiine wu3ilydaTenau JIWHEHHOW M KpPYroBOM
nonsipu3anuu  (BUOpaTophl,  paMKH,  TYPHUKETBI,  JJIeMeHThl [ IolireHca,
MUKPOIIOJIOCKOBBIE 3JIEMEHTHI).

3. [TapaMeTpbl AHTEHHBIX CHCTEM B NepelaloleM U MPHUEMHOM Pe:KMMax
KommiekcHast xapakrepucTuka HampaBieHHOCTH. llonspuszaiionnsie u (¢a3oBbie
croiictBa. Koadpdurment nanpasiennoro neicteust (KH/), koaddumment ycunenus,
HIMpUHA JIy4ya, YPOBEHb OOKOBOIO W3JIy4YeHHs] U Apyrue mnapameTpbl. BzauMocBsizb
MeXAy mnapamerpamMu. MeToabl 3KCIEPUMEHTAIBLHOTO MCCIEIOBAHUS AHTEHHBIX
YCTPOMCTB.  AHTEHHBIE  TOJUIOHBL,  0O€33XOBbIE  KaMepbl,  KOJUIUMATOPHI.
ABTOMAaTH3allMs AHTEHHBIX M3MEPEHUM M aHTEHHBbIE 3TaloHBL.  [lonsipu3annoHHbIE
COOTHOLLIEHUS Tpu paauonpueme. ODPQPeKTuBHAsS IOBEPXHOCTb M  ILIyMOBas
TeMIlepaTypa MPUEeMHON aHTEHHBI.

4. JIuHeiiHbIe N3/Ty4Yal0UIe CUCTeMbI
WneanbHplii  JIMHEHHBIM  W3JIydareiab. PeXuUMbl HW3JIy4eHUS - IIONEPEYHBIN,
ckanupytomuii, oceBoil. [llupuna nyqya, KH/[. Bnusnue Buga ammiutyaHo-¢pa3oBoro
pacnpeneneHus BO30YXKAEHHUS Ha IapaMmeTpbl JMHEHMHON aHTeHHBl. PaBHOMepHas
TUHeHas Ga3upoBaHHas aHTeHHas peuieTka. Beibop mara pemerku. KH/ pemerku u

MOIIIHOCTh ~ M3JIy4YeHHs. AHTEHHbl OCEBOIO M3IY4YEHHS - JIUAJIEKTPUYECKUE,
CIUpajibHble, HWMIICJAHCHBIC, JIUPEKTOpPHBbIC. DBOIHOBOIHO-LICIEBBIE AHTECHHBIE
PELIETKA.

5. AnepTypHbie aHTEHHBI
Xapakrepuctuku HampasieHHoctd, KHJI, »¢dexTuBHAas MOBEPXHOCTh IIOCKOTO
packpeiBa. Bo3MOXXHOCTH (POKYCHUPOBKHM pacKpblBa B NPOMEXYTOUHOH M OnmkHEH
00JacTsSIX W3JIy4EHHOro TMOJs. 3epKalbHble, PYNOpPHbIE, JIMH30BbIE anepTypHbIE
aHTeHHBI. CXeMBbl IOCTPOEHUS OJIHO-, IBYX- U MHOT0O3€pKaJbHBIX aHTEHH. MeToJbl
yIpaBieHUs] CcKaHUpoBaHueM Jiyda. Ilnockue ¢asupoBaHHBIE AHTEHHbBIE PEIIETKHU.
Pazmemenue wusnmydarened Ha packpblBe 10 KPUTEPUIO OTCYTCTBHUS MOOOYHBIX
[JIaBHBIX MakCUMyMOB. CXeMbl NOCTPOEHHUS U PAa3HOBUIHOCTU AHTEHHBIX DPELIETOK.
AKTHBHBIE (ha3UpOBAaHHBIC AHTECHHBIE pelIeTKH. MHOr0y4eBble, aHTEHHBIE PELIETKH

6. AHTEHHBI PA3JIMYHBIX IHANIA30HOB BOJIH
XapakTepHble OCOOCHHOCTH AHTEHH B 3aBUCHUMOCTH OT IMPHMEHSEMOIo JHMara3oHa
BOJIH. O01111e CBOMCTBAa aHTEHH MaJIbIX 3JIEKTPUUECKHUX pa3MepOB. AHTEHHBI JUIMHHBIX,
CpeaHMX, KOpOoTKHX BOJH. YKB-antenusl. CriocoObl yBenuueHHsl pabodeil Mojochl
4acToT. Jloroneprnoanyeckue u J0roCupalbHbIe aHTCHHBI.

7. 3akimrouenue. IlepcnexkTussl paspurus ycrpoiicte CBY n anTeHH.

5. Oopa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM YHCJI€ TEXHOJOTHMU 3JIEKTPOHHOr0 00y4YeHHs W
JANCTAHIHOHHBIE 00pa3oBaTe/ibHbIE TEXHOJOTHH, HCIOJIb3yeMble TNPH OCYIIeCTBJIEHHN
00pa3oBaTeILHOrO NpoIecca Mo AUCIUIINHE

B nponecce oOydeHuss mpoBOASTCS MPAaKTHUECKHE M Ja00OpaTOpHbIE 3aHATHUS, B XOJE
KOTOPBIX UCIIOJIB3YIOTCS CIEIYIOIIUE TUITBI 3aHATHH U 00pa3oBaTeIbHbIE TEXHOIOTUH.

BBoaHas JiekuMs — JaeT MEpBOE LEIOCTHOE NPEACTaBICHHE O AUCHMIUIUHE U
OPUEHTHUPYET CTYAEHTA B CUCTEME M3YyYEHHUS NaHHOW AUCUMILIMHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3Ha4YeHHEeM U 3aJayaMy Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX JUCHMIUIUH U B
cUcTeMe IOATOTOBKM B 1ejoM. Jlaercs kpaTkuil 0030p Kypca, UCTOpHUS Pa3BUTHUS HAyKd M
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MPAKTUKH, TOCTHKEHUS B ATOU cdepe, MMEHA U3BECTHBIX YUYCHBIX, U3JIaraloTcs MepCreKTUBHBIE
HampapjieHUs ucciaenoBanuii. Ha 3Toi  JeKIUMM  BBICKA3bIBAIOTCS  METOJMYECKHE U
OpPTaHHU3AIMOHHBIE OCOOCHHOCTH pabOThl B paMKax JaHHOW JUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIM3 PEKOMEHIyeMOU y4eOHO-METOAMYECKOU JTUTEPATyPHI.

AxkageMuUecKkasi JeKIUS ¢ dJIeMeHTaMH JeKIUH-0eceabl — II0CIICI0BATCIIFHOS H3JI0-
JKEHHE MaTepuaia, OCYLIECTBIISIEMOE MPEUMYIIECTBEHHO B BHJIE MOHOJIOTa IMpErojiaBaTes.
DNeMEeHTHl JIeKIIMU-0ece bl 00eCNeUYnBaOT KOHTAKT MPENOJABaTeNisi C ayaAuTOpUeH, dTo
MO3BOJISICT TPHUBJICKATh BHHMAaHHUE CTYJACHTOB K HanmOoJiee BaKHBIM TeMaM JIUCIUIUIHHBI,
AKTUBHO BOBJICKAaTh WX B Y4YEOHBIH MPOIECC, KOHTPOIHMPOBATH TEMIT H3JIOKEHUS Y4eOHOTO
Marepualia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUSITHUSA.

3a1efiCTBOBAHDI:

— WHTEpPAKTHUBHAS JICKIHUA.

KoncyabTanum — BHJ y4eOHBIX 3aHATHH, SBISIOMIMKACA OXHOW W3 (GOPM KOHTPOJIS
CaMOCTOSATENIbHOW paboThl  CcTyAeHTOB. Ha KOHCymbTanusx IO MPOCKOE CTYJICHTOB
paccMaTpuBalOTCs HauOoliee CIIOXKHBIE MOMEHTBHI MPU OCBOCHHWM MaTepHalia JUCIUTUIMHEI,
MperojaBaresib OTBEYAeT Ha BOMPOCHI CTYJIECHTOB, KOTOPHIE BO3HUKAIOT y HUX B MPOIECCE
CaMOCTOSITENIbHOM paOOThI.

ACHHXPOHHAsI KOHCYJbTalMs (B paMKax OHJIAWH Kypca) — 3aHATHE MO OKOHYAHHUIO
MOJYJIsl, HA KOTOPOM MPOBOJUTCS KOHCYJbTALIUS 110 U3yYEHHOMY Martepuainy, opMaM 3aJaHui
TEKYIIEro KOHTPOJISL, OTBETHI Ha BOMPOCHI CTYACHTOB 10 JUCIUIIIIMHE.

B nponecce 00yueHns UCIOIB3YIOTCS CAEAYIOLINE TEXHOJIOTUN 3JIEKTPOHHOTO 00yUeHUS
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIHHU:

DJIeKTPOHHBI Yy4yeOHbIH Kypc «AHTeHHBI H YycrpoiictBa CBY» B LMS
DaexkTpoHHblii yausepcurer Moodle SIpI'Y, B koTopom:
- OpEICTaBJIECHbl 3a/JaHusd JJI1 CaMOCTOSITENbHOM paboThl OOy4arommxcs IO TeMam
JUCLUIINHBL,
- IpEICTaBJICHbI paBUia MPOXO0KIECHUS POMEKYTOUYHON aTTECTALlUU IO JUCLIUILIMHE;
- PEACTaBIE€H CIHCOK Y4eOHOW JMTepaTypbl, PEKOMEHIyeMOW Ui  OCBOEHHS
JUCLUIINHBL,
- mpexacrtaBieHa HH(opManus o ¢opMe M BpPEMEHHM MPOBEACHUS KOHCYJIbTallUH IO
JUCIUIUINHE B pPEXXUME OHJIANH;
- mocpeAcTBOM  (opyMa  OCYHIECTBISETCS CHHXpPOHHOE U (WIM) aCHHXPOHHOE
B3aMMOJICHCTBHE MEXIy O0OydJarolMMHCS M TPENojaBaTesieM B paMKax HW3Yy4eHHUS
JUCLIUTUINHBI.
6. [lepeyeHb JMIEH3HMOHHOTO M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
ol0ecrieyeHusi, MCNOJb3yeMOr0 IMPH OCYLIECTBJIEHUM O00pPa30oBaTeJBLHOIO Ipouecca o
AUCHUIINHE

B mpouecce ocymectBieHuss o0Opa3oBaTeNbHOrO  Ipolecca MO  JUCHUIUIMHE
WCIIOJIB3YIOTCS:

- — Uit GOPMUPOBAHUS TEKCTOB MAaTEPHAIOB JJIsl IPOMEKYTOUHON U TEKYIIEH aTTecTaluu
nporpammel Microsoft Office,

- wus3n;arenbckasg cuctema LaTex;

- Adobe Acrobat Reader.

— I TIOMCKa Y4eOHOM suTepaTypbl Oubnuorexku Spl'Y  — ABTOMaTH3UpOBaHHAs
oubnuoreunas udopmanmonHas cucrema "BYKU-NEXT" (ABUC "Byku-Next").



7. IlepeyeHb COBpeMEeHHBIX NPO(EeCCHOHAJBLHBIX 0a3 [JaHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYLIeCTBJIeHUN 00pa30BaTeIbLHOIO Mpolecca 1no
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpouecce ocymectBieHuss o0pa3oBaTeNbHOTO  Mpolecca IO JAUCHUIUIMHE
UCIOJIb3YIOTCS:

ABTOMaTH3upoBaHHas OuOmmoreuHo-uHpopManuonHas cuctema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

7. IlepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJbHOW  y4eOHOW JIMTepaTypbl, pPeCypcoB
HHGPOPMANMOHHO-TEJIEKOMMYHUKAMOHHOH ceTn «UHTepHeT» (npu Heobxooumocmu),
PEeKOMEeH/IyeMBbIX /IJIsl 0CBOEHUSI TN CHMIIIHHbI

a) OCHOBHas JIuTeparypa:

1. Tommn, I'. I'. YcrpotictBa CBY u anTenHs! : yuedHoe mocodwue / I'. I'. T'ommH. — Mockaa :
TYCYVYP, [6. 1.]. — Yacts 2 : Aatenns — 2012. — 159 c. — Tekcr : anexTpoHHbIi // JIaHb :
3JIeKTpoHHO-OMbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/4952

2. Apremona T.K., ®omuue H.U. Aatennsl: YueOHoe mocodue. SApocnasns: SApl'Y, 2010. -
108 c.

0) nononHUTEIbHAS TUTEpaTypa:

1.®omuueB H.U. Yerpoiictea CBY u antennsl) : [paktuxym. SApocnasns, Apl'Y, 2020. —Y.1. -
36c¢.

2.®omuueB H.U. ®omuuer A.H. Ycrpoiictea CBY u antennsl) : [Ipaktukym. Spociasib,
Apl'Y, 2020. —4.2. -80c.

3.Ycrpoiictea CBY 1 aHTEeHHBI: METO/I. Y Ka3aHUS 110 BHIITOJHEHHUIO TaOOpaTOPHBIX PadoT,
Spocnasns, Apl'Y, 2008. 48 c.

B) MPOrpamMMHoOe odecrieueHue U pecypcbl cetd « MHTepHET»
1. DOnextponHas 6ubnuoTeka yuyeOHbIX MaTepuanos SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MarepunanbHO-TeXHUYeCKast 0a3za, Heo0XoauMas st OCYLLeCTBJICHHSA
00pa3oBaTeIbHOIO NMpoLecca MO0 JUCIUIIIHHE

MarepuanbHo-TeXHUYECKas 0aza, HeOOXOoauMast JJIsi OCYIIECTBICHHUS] 00pa30BaTEIHLHOTO
nporecca 1o JUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAIbHBIEC TTIOMELICHMS:

— ydeOHbIe ayIUTOPUN AJI IPOBEACHUS 3aHATHH JIEKIIMOHHOIO THUIIA,

— ydeOHbIe ayIUTOPUH AJI IPOBEACHUS MPAKTUYECKUX 3aHATHH (CEMUHApOB);

— ydeOHbIe ayIUTOPUH AJI IPOBEACHUS TaOOPaTOPHBIX padoT;

— ydeOHbIe ayIUTOPUH I IPOBEICHUS TPYIIIOBBIX U MHIMBUyaIbHbIX KOHCYJIbTALIUMI,

— yueOHbIE ayJUTOPUHU [UIsl TMPOBEIEHUS TEKYLIEro KOHTPOJIA U IMPOMEXYTOUHOU

aTTecTaluu;

— TOMEUICHUs JJISl CAMOCTOSITEIbHON pabOThI;

— TMOMEIIEHUs MJi1 XpaHEHUS U MNPO(UIAKTUYECKOrOo OOCTYKMBAHUS TEXHUYECKUX

CpenCTB O0y4EHHS.

[TomerieHust A CaMOCTOSITENTLHOM pabOThl 00YYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOMH
TEXHUKOW C BO3MOXKHOCTBbIO MOJAKIIOUeHUsl K cetn «MHTepHeT» u obecreyeHHeM A0CTyma K
ANIEKTPOHHON HMH(OpMamoHHO-00pa3oBaTenbHOl cpeae SApl'Y, a Taxxke MaTepuanaM OHJIAHH
Kypca «JIuHeiHbIe saeKkTpuyeckue 1menu (Jactb 1)», pasmemEéHHOro Ha 00pa3oBaTebHOU
onnaitn wiomanake SApl'Y um. I1.T. Jemunosa (DemidOnline).

Yucno mocaoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oosiblie 00 PaBHO CHUCOYHOMY
COCTaBy IOTOKa, a B ayAWTOPHH JJs NPAKTUYECKUX 3aHATHH (CEMHHApPOB) — CIHUCOYHOMY


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://e.lanbook.com/book/4952
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

cocTaBy rpynmnsl o0ydaromuxcs. (s mpoeaeHus nadopaTOpHBIX paboT rpymmna o0ydaronmxcs
JICTTUTCS Ha JIBE TIOATPYIIIIBI).

ABTOp(BI) :
Crapmuii npenoaaBartesib

KadeIppl HHTEITICKTyaTbHBIX
MH(OPMALIMOHHBIX PAAHO(PU3UUECKUX CUCTEM H.U. ®omuues



IIpunoxenne Nel k paboueil nporpaMme AUCHHUIIIMHBI
«YcrpoiicTBa cBepXBbICOKOH YacTOThl (CBY) U aHTEeHHBI»

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUsI U UHbIE€ MATEPHUAJIBI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

KoHTposibHBbIEe BONPOCHI VISl NPAKTHYECKUX 3aHATHH 110 TeMe No2

=

. HaprcoBaTh CTpyKTYpHYIO CXEMY aHTCHHBI.

2. [TepeuncnuTh 00IIME ANTOPUTMBI HAXOXKACHHUS C TTOMOIIHI0 DBM 371€KTpOMarHUTHOTO
HOJIS U3JTy4arollel CUCTEMBbl TOKOB B JlallbHEN, TPOMEXKYTOUHOHN U OJInKHEN 001acTsIX.

3. Ipocteiimue u3myyarenan JMHEHHON W KPyroBOi HOJsipu3anuy (BUOpaTOPHI, paMKH,
TYPHHKETBHI, 3JIEMEHTHI [ tolirenca, MUKpOIIOJIOCKOBBIE 3JIEMEHTHI).

4. Kak ocCylIecTBISIETCSl Y4€T BIUSHUS IUIOCKUX M MCKPUBJIEHHBIX MOBEPXHOCTEH Ha

U3JIy4E€HUE UCTOYHHUKOB.

KonTposibHbIe BONPOCHI /ISl NPAKTUYECKUX 3aHATHI 10 Teme Ne3

N

~

. KommnekcHas xapakrepucTika HanpaBieHHOCTH.
. [lonspuzanuonusie U (a30BbIC CBONCTBA AHTCHHBI
. Koappunuent nanpasnennoro nerictsus (KHJ), koaddunumeHnt ycuneHus, mupuHa ydya,

ypOBEHb OOKOBOTO H3JIyd€HUs M Jpyrue IapaMmeTpbl aHTEHHbl. B3auMOCBA3b MexXAy
napaMeTpami.

Meroasl dKCIEPUMEHTAIBHOTO UCCIIEI0BAHNUS AaHTEHHBIX YCTPOMCTB. AHTEHHBIE ITOJIMTOHBI,
0€33X0Bble KaMephl, KOJUIMMATOpbl. ABTOMATH3allusl AHTEHHBIX W3MEPEHUH M aHTEHHbIE
ATAJIOHBI.

.O606H.I€HHO€ MNpEACTAaBJICHUEC AHTCHHBI B PpPAaAHOCUCTEME B BHUAC UYCTBIPCXIIOJIOCHHKA.

DKBHUBaJIECHTHAs cXeMa HpHGMHOfI AHTCHHBI.

. [Tonspu3aliMoHHbIE COOTHOLIEHHUA NpU paguonpueMe. ODPPeKTHBHAS MNOBEPXHOCTb U

IIyMOBasl TEMIIEpATypa NPUEMHON aHTECHHBI.

. BzaumHoe COIIPOTUBJICHHUEC MCIKAY OJIM3KO U HAAJICKO PACIIOJIOKCHHBIMU HU3JTYYaTCIISIMU.
. OKBUBaJICHTHAs OoTpaxkaromas MMOoBEPXHOCTb AHTCHHBI U CIIOCOOBI €€ U3BMEHEHUS.

KOHTpOJII)HbIe BOIIPOCKHI JIsl MIPAKTUYIECCKUX 3aHATHI M0 TeMe Ned

A WDN B

. UneanbHbIl TUHEWHBIN U3Ty4aTellb.

. PexXuMBbI U31y4eHus - NONEepEeYHbIi, CKAHUPYIOIINM, OCEBOM.

. Inpuna nyqa, KH/I.

. Briussaue Buza aMImIMTYAHO-(PA30BOTO pachperesieHus BO30YXKAECHUS Ha MapameTpbl

JIMHENHOU aHTEHHBI.

. PaBHOMepHast nuHelHas (a3upoBaHHas aHTEeHHas pemieTka. Beibop mara pemerku. KH/L

PEHIETKN U MOITHOCTDH U3JTYyYCHUS.

. IlonsTue o METOJaX CUHTEC3a JIMHENHBIX H3J1yaneneI71 " PpCHICTOK.
. AHTEHHBI OCEBOT'O HU3Ty4YCHUSA - JUIJICKTPHUICCKHUC, CIIMPAJIBHBIC, HUMIICJaHCHBIC,

JUPEKTOPHBIE.



BOJ’IHOBOI[HO-H.[GJIGBLIG AHTCHHBIC PCIICTKU. MPIKpOHOJIOCKOBBIC AHTCHHBIC PCIICTKU

KoHTposibHBbIEe BONPOCHI IVIsl NPAKTHYECKUX 3aHATHH 110 TeMe NeS

N

No ko

9.
10.
11.

. Xapakrepuctuku HanpasieHHocTH, KH/, a3 dekTuBHAs TOBEPXHOCTH IIIOCKOTO PACKPHIBA.
. BoamoxxHoctn  (pOKyCHpPOBKHM ~ pacKpblBa B IHPOMEKYTOUHOW M OmKHEH o001acTiax

HU3JIYYCHHOI'O ITOJIA.

. 3epKaJibHbIE, PYIIOPHBIE, JIMH30BbIC allePTYPHbIC AHTCHHBI.

CxeMbl IOCTPOEHUS OJJHO-, ABYX- U MHOTO3€PKaJIbHBIX aHTEHH.
MeTtobl ynpaBiaeHusi CKAaHUPOBAHUEM JIy4a.
CyMMapHbI€ U Pa3HOCTHbIE XapaKTEPUCTUKHN HAIIPABIECHHOCTH.

. [Imockue (a3mpoBaHHBIC aHTEHHBIC PEIICTKH. Pa3MerieHue HW3iaydareneil Mo pacKpbIBY IO

KPpUTCPUIO OTCYTCTBU MOOOYHBIX I'JIaBHBIX MaKCHUMYMOB.

. CxeMsl MNOCTPOCHUA MU PAa3HOBUIAHOCTH AHTCHHBIX PCHICTOK. AKTHBHBIE (baSI/IpOBaHHBIe

AQHTEHHBIE PELIETKH.

MHoronay4eBble AHTEHHBIE PEIIETKH.

[TonsiTrie 06 aganTUBHBIX AHTEHHBIX PELIeTKaX.
AHTEHHBI C CHHTE3UPOBAHHOM anepTypoHu.

KOHTpOJIbeIe BOIIPOCKHI 1JIsI IPAKTHYIECCKHUX 3aHATHIL M0 TeMe Ne6

1. XapakrepHble 0COOEHHOCTH aHTEHH B 3aBHCHMOCTH OT MPUMEHSEMOTO JHara3oHa BOJIH.

2. OO0ue cBOMCTBA AHTEHH MabIX SJICKTPUUECKUX PA3MEPOB.

3. AHTEHHBI IJIMHHBIX, CPETHUX, KOPOTKUX BOJH. Y KB-aHTEHHBI.

4. CriocoObl yBenuyeHusi paboueid monochl yacToT. Jloromepuoauueckue M JIOrOCIHpaTbHbBIE

AQHTCHHBI.

5. IlaccuBHbBIE ¥ AKTUBHBIC TPUEMHBIE AHTEHHBI.

Kpurepun oneHuBaHus 3aJaHUl KOHTPOJbHOMH PadoThI
IHoka3zaTenu Kpurepun

Otser BepHblii, ¢ IpaBUIbHBIMU €AVMHUIIAMA U3MEPEHUS (U1 pa3MEPHBIX
BEITUYMH).

Dopmybl KoppekTHble, MpUMEHUMBIE B YCIOBUAX JAHHOM 3a/1a4y, B CTaHJAPTHBIX
0003HaYeHMSIX WM 0003HAYEHHSI PACKPBITHI.

Pemenue VMeroTCst NpUBOASIIKE K OTBETY BBIKIAIKU.

I'padpuxu ITocTpoeHHast 3aBUCMMOCTh UMEET BEPHBIN BUJI, TIO OCSIM YKa3aHbI
apryMeHT U UMsl QyHKIIMHM CO CBOMMHU €IMHUIIAMHU, €CTh IIKaJIbl Ha OCHX,
HaHECEHb! KOHTPOJIbHBIE METKH, COOTBETCTBYIOIINE 3aJaHUIO.

Cxembl [TpencraBieH npaBUIbHBIN HAOOP 37I€MEHTOB MK OJIOKOB B
CTaH/IapTHBIX 0003HAUEHUSX, IPABHIIBHO COEAMHEHHBIX JPYT C APYTOM,
yKa3aHbl ©X HOMUHAJIBI (€CTIM 3TO BO3MOXHO 0 UMEIOIIUMCS JTAaHHBIM),
YKa3aHbl MECTA COCIUHEHHNS] MJIN ITUHBI.

OO0BbscHeHHA JlaHbl pa3BEPHYTHIE, KOPPEKTHBIE OTBETHI Ha BCE BOIPOCHI, C OTCHUIKAMU

(oTBETHI Ha K HaMMEHOBaHUIM U (POPMYIHPOBKAM 3aKOHOB, YKa3aHHEM METO]IOB,

CMBICJIOBBIE apryMmeHTanus JOoru4Hasl.

BOIPOCHI)

IIIxana oneHNBaHMA

0 6ay10B — MOJTHOE OTCYTCTBHE KPUTEPHsl, paboTa HE C/1aHa B CPOK;
1-4 6anna — yacTUYHOE BBINOJIHEHHE KPUTEPHUS;




5 - 7 GansioB — (B OCHOBHOM) BBIIIOJTHEHHE KPUTEPHUS,

8-10 6aIoB -MIOJIHOE BHITIOJIHEHHE KPUTEPHUS
CyMMUpYIOTCSt 6aJUTBI 32 KaXI0€ 3aJaHHe.
Or1eHKa MPOCTABIISAETCS M0 KOJIMYECTBY HAOpaHHBIX OAIIOB:

meHee 50% OT MaKCMMaTbHO BO3MOYKHOTO KOJIMUECTBA 0aJIOB - HEYIOBICTBOPUTEIBHO,

oT 5110 69% 0T MakCUMaIbHO BO3MOYXHOT'O KOJIMYECTBA OAJIOB - yIOBJICTBOPHUTEIIBHO,

70-85% oT MakCMMaIbHO BO3MOXHOTO KOJTMYECTBA OaJIIOB - XOPOLIO,

86-100% oT MaKCHMAaJIbHO BO3MOKHOT'O KOJIMYECTBA 0AII0B — OTIUYHO.

2. Cuucok BOIIPOCOB " (I/I.TII/I) 3aJaHui 1J1s NMpOBEACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

SN R WD =

Choucox BOIIPOCOB K 3K3aMEHY

u3Jyvyarenen
11. JIuneitHas paBHOMEpHAasi aHTCHHAs pelieTka
12. AHann3 MHOXUTEISI HAIPAaBJICHHOCTH.
13. MeTtoabl SKCIEPUMEHTAIBHOTO UCCIICIOBAHMS AHTEHHBIX YCTPONCTB B AalbHEH 30HE
14. MeTopl SKCIEPUMEHTAIBHOTO UCCIEA0BAaHUS aHTEHHBIX YCTPONCTB B OJMKHEH 30HE

PaguorexHuueckue XxapakTepUCTUKU U ITapaMeTPhl IIEPENAIOIUX aHTEHH.
PaguoTexHnueckue xapakTepUCTUKU U ITapaMeTpbl aHTEHH B peXXUMeE IpueMa
CumMMeTpHuuHble BUOPaTOPHbIE AHTEHHBI
CrniupasbHble aHTEHHBI
XapaKkTepUCTUKU U3JIy4EHUSI OTKPHITOIO KOHIA BOJHOBO/A.
AnepTypHble aHTECHHBI.
OnTumanbHble pyTIOPHbIE aHTEHHbI
JIM3IeKTpUUECKUe aHTEHHbI
JInH30BbIC AHTEHHBI

0. ITone cucreMbl OAIMHAKOBBIX U OJJUHAKOBO OPUEHTHPOBAHHBIX B IPOCTPAHCTBE

KpnTepml OLICHUBAHUSA OTBCTOB HA BOIIPOCHI ounjiera

. Boicoxknii
. IIpoaBUHYTBIN
. IToporosslii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(Ha «yAOBJIETBOPUTEIbHO») (Ha
(Ha «XOpO1I0»)
«OTJIHYHOY)
CoorBercTBue | XOTs OBl YacCTUYHOE (He [Tonnoe [Tonnoe
oTBeTa omHocaweecs K BOnpocy He
BOIIPOCY ROOLENHCUM NPOGepKe)
Hanuuyue HMeroTcs OTenbHbIE IPUMEPHI MHoro npumepoB | Ectb
npuMepoB MIPAKTUYECKH KO
BCEM
YTBEPKACHUSIM

Copnepxanue [TonsiTHITHBIE BOIIPOCHI M3JI0KEHBI ¢ | OTBET OYTH HcuepnriBaroin
0TBeTAa KJ1accu(uKanusiMu, mpooIeMHbBIE C TIOJTHBIN, 0€3 W TIOJTHBIN

MOCTaHOBKOH NMpOoOJIeMbl U OLINOOK, HE OTBET

U3JI0’KEHUEM PA3INYHBIX TOUEK XBaTaeT

3penus. UmeroTcs ommoku nim OTJIETIbHBIX

pOoOeJIbI. 3JIEMEHTOB U

TOHKOCTEHN
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3. Onucanue npoueaypbl BLICTABJIEHHS OLEHKH

W3yuenune TUCHMIIMHBI 3aKaHYMBACTCS SK3aMEHOM. BO BpeMsi MOJATOTOBKH K 3K3aMEHY
IPeyCMOTPEHA TPYITIOBast KOHCYJIbTAIHSL.
DK3aMEHAIIMOHHBINA OMJIET COCTOUT M3 OJTHOTO TEOPETHUYECKOTO BOIPOCA M OJHOHN 3aJauu
10 MaTepuajiam Kypca.
1. Teopernueckuii BOIPOC B 9K3aMEHAIMOHHOM OMJIeTe OlleHUBaeTcs B 3 Oasia:

— 3 bGanna, eciau Bompoc packpsIT 6osee ueM Ha 90% ot TpeOyemoro oobéMma. Ilpu
3TOM CTYICHT JEMOHCTPHPYET IIIYOOKOE€ M IIOJIHOE BIIAJICHUE COJCpKaHUEM
MaTepualia W TOHATHUHHBIM aIaparoM 3JCKTPOJWHAMHKH, OCYIIECTBIISCT
MEXIIPEIMETHbIE CBSI3M; YMEET CBS3bIBAaTh TEOPHIO C MpakTHKod.  Jlaer
pa3BepHYTHIC, TOJHBIE M YETKHE OTBEThI Ha BOIPOC OWiIeTa M JOMOJHHUTEIbHbIC
BOMPOCHI, COOJIIOJAaeT JIOTUYECKYIO IOCIENIOBATEIbHOCTh MPU  H3JI0KECHUH
Matepuaia. [ paMOTHO UCTIONB3yeT TEPMUHOIIOTHIO SJICKTPOINHAMHKH.

— 2 Gayuta, eciau BOMpoc packpwIT Oonee yem Ha 70%, HO MeHee, ueM Ha 90% oT
Tpebyemoro oobséma. [Ipu 3TOM OTBET B IEJIOM COOTBETCTBYIOT YKa3aHHBIM BHIIIIC
KPUTEPUSM, HO  OTJIMYACTCS  MEHBIIEH  OOCTOSATENBHOCTBIO,  TIYyOMHOM,
00OCHOBAHHOCTBIO M TIOJIHOTOH. B 0TBeTe MMEIOT MecTO OTAEIbHBIE HETOYHOCTH
(HecyleCTBEHHbIC ONIMOKM), KOTOPBIE HCHPABISIFOTCS CAMUM CTYACHTOM IIOCIIE
JOTIOTHUTEIBHBIX U (MJIM) YTOYHSIOIIUX BOITPOCOB AK3aMEHATOPA.

— 1 Gamn, ecnu Bompoc packpsIT Oonee yem Ha 50%, HO MeHee uem Ha 70% oOT
Tpebyemoro o0béMa. I[Ipu 3TOM CTYAEHT IEMOHCTPUPYET YMEHHE BBIJICIUTH
CYHISCTBCHHBIC U HECYIICCTBCHHBIC NPH3HAKA W YCTAaHOBUTh NPUYUHHO-
Clle/ICTBEHHBbIC  CBsi3u. OTBETHl  M3JIaraeTcsi B  TEPMUHAX  TEXHHYECKOU
JNEKTPOJMHAMUKH, HO JOIYCKAIOTCS OIMUOKH B OMNPEICICHHH W PACKPBITHH
HEKOTOPBIX OCHOBHBIX TOHSTHH, (POPMYIUPOBKE IMOJIOKEHHUI, KOTOpPBIC CTYJICHT
3aTPYAHSETCS HCIIPABUTh CaMOCTOATENbHO. [Ipy aprymMeHTanum oTBeTa CTyACHT He
00OCHOBBIBACT CBOM CYXJeHHs. Ha 4yacTh JIOTIOJHUTENBHBIX BOIPOCOB CTYICHT
3aTpyAHSETCS aTh OTBET WM Ja€T HEBEPHBIC OTBETHI.

HTorosas olleHKa BBICYATHIBACTCS UCXOJISl M3 CYMMapHOTO Oayia
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IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«AHTEHHBI»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOU (hOpMOH HM3TOXKEHUS y4eOHOro MaTepuaia Mo JUCIHUILUINHE «AHTEHHbD)
ABIIAIOTCA JIEKI[UM, IpUYeM B JIOCTaTOYHO OonbiioM obObeme. [lo OOdBIIMHCTBY TeM
IIPEyCMOTPEHBI MPAKTUYECKUE 3aHATHUSA, HA KOTOPBIX MPOUCXOIUT 3aKPEIJIEHUE JIEKIIMOHHOIO
MaTepuaia IMyTeM MPUMEHEHHUs ero K KOHKPETHbIM (u3MUeckuM 3ajayaM U oTpaboTka
HAaBBIKOB pabOThl C MAaTEMATUYECKUM alapaToM.

B nmpouecce wu3ydeHus JUCHUIUIMHBI —~ PEKOMEHIYETCS pEryjsipHOe MOBTOPEHHUE
IPONJEHHOIO JIEKIMOHHOIO MaTtepuana. Marepuan, 3aKOHCIEKTUPOBAaHHBIM Ha JIEKIMSIX,
HEO0OXOUMO JIoMa elle pa3 npopadarbiBaTh M MPU HEOOXOJUMOCTHU JOMOIHATH HH(pOpMalneH,
MOJYYeHHOW Ha KOHCYJIbTALMUAX, MPAKTUUYECKUX 3aHATHSX, TMPU BBIIOJIHEHUH Ja0OpaTOPHBIX
paboT UM U3 yueOHOM JIUTepaTyphl.

Bosbmioe BHMMaHWE JODKHO OBITH YAEIEHO BBINOJIHEHUIO JoMamiHei paborel. B
KauyecTBe 3aJ[aHHi Il CAMOCTOSITENIbHOM pabOThI JOMa CTyIeHTaM IpeIaraloTcss KOHTPOJIbHBIE
BOIIPOCHI, KOTOpblEe HEOOXOAMMO MpPOpabOTaTh 0  BBIIOJHEHUS  COOTBETCTBYIOLIEH
nabopaTopHO pabOTHI.

JUia 1poBEpKM U KOHTPOJIL YCBOEHHUS TEOPETHYECKOro MaTepuaia, MpuoOpEeTEeHHbBIX
HABBIKOB B KOHIIE CEMECTpPa M3YUYEHHS JUCUUIUIMHBI CTYACHTHI CAAIOT 3a4eT. 3a4yeT 1Mo UToram
IIEPBOr0 CEMECTpPA BBICTABIISETCS 110 UTOraM BBINOJIHEHHUS J1a0OpaTOPHBIX pabOT U  KPaTKOIro
co0ece0BaHuUs 10 UX PE3yIbTaTaM.

OcBOUTH BOIIPOCHI, H3JIara€Mble B IPOLECCE M3YUYEHHUS AUCLHUIUIMHBI «AHTEHHbD)
CaMOCTOSITENIbHO CTYJICHTY KpalHEe CJIO0XKHO. OTO CBSI3aHO CO CJIOXKHOCTBIO H3Yy4aeMoro
marepuaia u OompmmM o0beMoM Kypca. [losTomy mocemieHne BcexX ayIUTOPHBIX 3aHITHH
SBIISIETCS. COBEPIIEHHO HEOOXOIUMBIM. be3 YNOpHBIX W PEeryispHbIX 3aHSATUH B TEUCHUE
CeMEeCTpa C/IaTh 3a4eT 110 UTOraM U3y4eHUs TUCLHUIUIMHBI CTYACHTY IPAKTUYECKU HEBO3MOKHO.

Spocnasnb



