MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
Yerpoiictea CBY u aHTeHHBI

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpaenenHocts (mpoduns) / crnenuanu3anusi: PaamodjieKTPOHHBIE CHCTEMBI KOCMHYECKHX
KOMILJIEKCOB

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5, 6

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 5 cemecTp 6 cemecTp Bcero Enunuiet
1 | Jlekuun 34 0 34 4acoB
2 |IlpakTudeckue 3aHATHS 18 16 34 4acoB
3 | JlaGopaTopHbie pabOTHI 16 0 16 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 8 8 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 68 24 92 4acoB
6 | CamocTtosTenpHas pabora 40 48 88 4acoB
7 | Bcero (6e3 3x3ameHa) 108 72 180 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 72 216 4acoB
4.0 2.0 6.0 3.E.

OK3aMmeH: 5 cemecTp
V‘mn(\nr\r\fr AnaaVYa¥Yal sl / VA VsaVa¥aSrXsTesd ﬂORI\’T‘f)' A I‘Dllﬂl"l")
A YPEOBOH-HPOCKT-/IYPEoBas-Pabora—b-cemecs
OKyMEeHT MOATMCAaH TPOCTO 3IEKTPOHHOV MOANMCHIO
Wudopmanus o Biagenblie:
OUO: [lenyriaHoB A.A. Tomck 2018
HoisxkHOCTh: PekTop
Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:

c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roga, paccmoTpena u ogodpeHna Ha 3aceqanuu kapeaps CBUuKP «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
noteHt kap. CBYuKP A. B. ®areeB
noreHT kap. CBUuKP A. 1O. ITonkos

3aBeayromumii odecreunBaronieii kad.
CBYuKP C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PTC C. B. Menuxos
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU

(CBYuKP) A. 1O. ITonkoB
JoueHT Kadeapbl paTuOTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[TonroroBka crienuanucToB B 001acTU CO3AaHUA U oOecrieyeHHs] PYHKIHOHUPOBAHUS YCTPOWCTB
CBUY 1 aHTeHH B crielUaIbHBIX PAAMOTEXHUYECKUX CUCTEMAX

1.2. 3agaun IMCHMIIINHBI
— H3yueHue cryneHTamu:
— * OCHOBHBIX THIIOB (puAEpHBIX JHHHK, ycTpoiicTB CBY, Ki1accoB aHTEHH, UX MapaMeTPOB U
XapaKTEepUCTUK;
—  * OCHOBHBIX KOHCTpYKIMH ycTpoiictB CBY u aHTeHH;
—  * pa3nUYHBIX cr10cO00B cornacoBanus yctpoiictB CBY u anTeHH;
—  * METO/IOB M3MEPEHUI OCHOBHBIX MAPAMETPOB U XapakTepucTuk yctpoiictB CBY u aHTeHH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctumuna «YcrpoiictBa CBY u antenns» (b1.6.24) otHocuTcs k 610Ky 1 (0a3oBast uacts).
[TpenmecTBYIONMMEI AUCHUILTHHAME, (GOPMUPYIOIINMH HAYaIbHBIE 3HAHUS, SIBISIOTCS: YCTPOWi-
ctBa CBY u aHTeHHBI, DIEKTPOIMHAMHUKA.
[TocnenyromuMu TUCUUIIIMHAMU ABIIAIOTCS: YcTporictBa CBY 1 aHTEHHBI.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIETSHIUI:

— OIIK-9 cnoco6HOCThIO cOOMpaTh, 0OpabaThiBaTh, AHATU3UPOBATH U CHCTEMATH3UPOBATH
HAY4YHO-TEXHUYECKYI0 MH(QOpPMAIMIO MO TEeMaTHKE HCCIEI0BaHUS, MCMOIb30BaTh JOCTHXKEHUS OTede-
CTBEHHOM U 3apyOeKHOM HAYKH, TEXHUKU M TEXHOJIOTHH;

— IIK-5 cnocoOHOCTBIO UCTIOIB30BaTh COBPEMEHHBIE MAKEThl MPUKIAIHBIX MPOTpaMM JIJIsl CXe-
MOTEXHUYECKOTO MOJICIIMPOBAHMS aHAJIOTOBBIX M IIU(PPOBBIX YCTPOHCTB, YCTPOMCTB CBEPXBBICOKHX Ya-
crot (CBY) u aHTeHH;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJKEH:

—  3HATh (PU3UYECKYIO CYITHOCTh BOJHOBBIX IPOIIECCOB, MPOUCXOAIMX B ycTpoiicTBax CBY n
AQHTEHHAaX, UX MaTeMaTU4YECKOE OIMCAHNE

— yMeThb IPOBOJUTH ONTUMHU3ALMIO TapaMeTpoB ycTpoiictB CBY 1 aHTEHH ¢ UCHOJIb30BaHUEM
Pa3JIMYHBIX METOAOB UCCIEAOBaHUN XapakTepucTuk ycTpoictB CBY u anTeHH;

—  BJIaJeTh METOJaMH MCCIIEIOBaHUH MO ONTUMU3AIMHU TTapameTpoB ycTpoiictB CBY u antenn

4. O6beM IMCUMIVIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cOCTaBiseT 6.0 3aUeTHBIX eIMHUIIBI U IIPECTaBIeHa B TaOIu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

5 cemectp 6 cemectp

AynuTtopHble 3aHATUSA (BCETO) 92 68 24
Jleknun 34 34
[IpakTnueckue 3aHATHS 34 18 16
JlaGopartopHbie pabOThI 16 16
KonTpoas camocTosTensHOl paboThl (KypcoBOH 8 0 8
MPOEKT / KypcoBasi pabora)
CamocrosTenpHas paboTa (Bcero) 88 40 48
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 16 16 0
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 12 12 0
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 60 12 48
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CEeMHHapaM
Bcero (0e3 ax3aMeHa) 180 108 72
IToaroroBka 1 caya sK3amMeHa 36 36 0
OO6miast Tpy1I0€MKOCTb, 4 216 144 72
3auetHbie EquHutb 6.0 4.0 2.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

2 o = 2 § = =
H - o) ° S o = 5
=p jas] O -« O < = o o
HasBanus pasnenoB MTUCIHUIUIAHBL i © o, = o, o O & &
= 5 © = = 5 O = E
(=9 S R~ < Q9 o %
5 cemecTp
1 Jlunuu nepenaun 4 2 0 0 4 10 |OIIK-9, IIK-
5
2 VYerpoiictea CBY 12 6 8 0 16 42 | OIIK-9, IIK-
5
3 AHTCHHBI 14 6 8 0 16 44 | OIIK-9, IIK-
5
4 OCHOBBI aBTOMATH3UPOBAHHOTO 4 4 0 0 4 12 |OIIK-9, IIK-
npoektupoBanus yctpoiicts CBY u 5
AQHTEHH
Hroro 3a cemectp 34 18 16 0 40 108
6 cemecTp
5 ABTOMaTU3UPOBAHHOE NMPOETUPOBA- 0 16 0 8 48 64 | OIIK-9, ITK-
Hue yctporicte CBY u anteHH 5
Hroro 3a cemectp 0 16 0 8 48 72
Uroro 34 34 16 8 88 180
5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHAM)
CopeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 @]
= z S
3 = 5
g > 5
HasBanus paznenos ConeprkaHue pa3ieiaoB TUCIUIUIMHBI (IO JEKIIUSIM) z 5 &5
= | if
a e g
= S
5 cemecTp
1 JIunun nepenauu OcHoBHBIE THUIIBI (PUIEPHBIX JTUHUHN (JIByXIIPOBOIHBIE, 4 OIIK-9,
KOaKCHaJIbHBIE, IT0JIOCKOBEIE, IEJIEBBIC, BOJTHOBO/I- TIK-5

HbIE, JUAJIEKTPUUYECKHUE, C IOBEPXHOCTHOU BOJIHOM,
BOJIOKOHHO-OTNITUYECKHE), X TTApaMETPhl M XapaKTe-
PUCTHKH.
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Htoro

2 VYerpoiictea CBY

[TaccuBHbie ycTpoticTBa puaepusix TpakToB CBY (pe-
aKTHBHBIEC U COITIACOBaHHbIE HAIPY3KH, IEPEXObl, aT-
TEHI0ATOPHI, (pasoBpamarenu, GUIbTPbl, BEHTUIH,
LHUPKYJSATOPBI, JeITUTENH, HallpaBJICHHbIC OTBETBUTE-
T, pe30HATOPHI, yIpaBiisieMble ycTpoicTBa). Mx Tex-
HUYECKHE ITapaMeTphl U XapaKTePUCTUKH, METO/IbI
pacuéra, KOHCTpYKLuH, Ha3HaueHus. [IpuHuun ne-
KOMIIO3MIIMHU aHAJIM3a CJIOXKHBIX ycTpoiicTs. Kac-
KaJHOE COeIMHEHHNE OA30BbIX 3JIEMEHTOB MHOTOIIO-
JIFOCHHUKOB.

HUroro

12

OIIK-9,
IIK-5

3 AHTEHHBI

TexHuyeckue napaMeTpsl U XapakKTEpUCTUKHU IIepesa-
IOIINUX ¥ IPUEMHBIX aHTEHH. JINHEWHbBIE HENTPEPhIB-
HbIE Y TUCKPETHBIE CUCTEMbI, aHTEHHBI OeryIeil BoJ-
Hbl. BuOparopHbie anTeHHBI. ATIEpTypHbIE aHTEHHbI

14

HUroro

OIIK-9,
[IK-5

4 OcHOBBI
ABTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUS
yctporicte CBY u anTeHH

OCHOBBI aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHUS Pa3-
pabatbiBaeMbix CBY ycTpo#CTB M aHTEHH € UCTIOJb-
30BaHUEM COBPEMEHHBIX YHUBEPCAJIBHBIX [TAKETOB
MIPUKJIAJHBIX IPOrPaMM U CUCTEM aBTOMATU3HPOBAH-
HOTO ITPOEKTUPOBAHHUS

HUroro

4

OIIK-9,
IIK-5

Hroro 3a cemectp

34

Hrtoro

34

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIblyIIMH)

U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

o0ecrieuyrBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIMIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanmenoBanme JUCIUITIIINH

Ne pa3nenoB qaHHOW MUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO H3yueHHEe 00ECTICUNBAIOIIUX U
o0ecIieunBaeMbBIX TUCIUILINH

1 2 3 4 5
[IpeamecTByromMMe TUCITUATIIUHBI
1 Yerpoiictea CBY 1 aHTEHHBI + + + +
2 DneKTpoIuHaAMMKa +
[Tocaenyromuye TUCITUTITUHBI
1 YcerpoiictBa CBY u anTeHHBI + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBIX IPH U3YYECHUHU ANUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX TTPU W3YYCHUHU NHUCUIUILIAHBI, U BUJOB 3aHS -

THHN

Bunnl zangatuit

@DOpMBI KOHTPOJIA
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OIIK-9 + + + + + Ok3ameH, Koncrekr

caMonoAroroBku, OTyer
o naboparopHoii pabo-
te, Onpoc Ha 3aHATHUSX,
3aimra KypcoBbIX
MIPOEKTOB / KypCOBBIX
pabot, OTueT 1o Kypco-
BOMY TIPOEKTY / Kypco-
Boi1 pabote, Tect

IIK-5 + + + + + Oxk3ameH, KoHCIIekT
camonoAroToBku, OT4eT
1o J1abopaTtopHO# pabo-
te, Onpoc Ha 3aHATHUSX,
3amuTa KypcoBBIX
MIPOEKTOB / KypCOBBIX
pabot, OTyeT 1o Kypco-
BOMY IIPOEKTY / KypCo-
Bo# pabote, Tect

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 z g
Q ==
< 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
- 2 5
> Sz
o Q <z
= S
5 cemecTp
2 VYerpoiictea CBY HccnenoBanue 31eMEHTOB BOJTHOBOJIHOIO TPAKTA U 4 OIIK-9,
COIVIACOBAHUE COIIPOTUBIICHUN HAIPY30K IIK-5
HccnenoBanne GeppuTOBBIX BEHTHIICH U IIUPKYISTO- 4
poB
Hroro
3 AHTEHHBI HccnenoBanue auarpaMMbl HaIpaBICHHOCTH Mapado- 4 OIIK-9,
JINYECKOM aHTEHHBI TI0 U3MEPEHUSIM TOJISl B TAJIbHEN U TIK-5
ONMKHEH 30HAX
HCCIIEIOBAHNE BIUSHUS PacIpeleeHUs 10JIs B pac- 4
KpBIBE AaHTEHHBI Ha €€ TuarpaMMy HaIlpaBJIEHHOCTH
Hroro 8
Hroro 3a cemectp 16
Uroro 16
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBaHnus pasnenos

HanmMeHnoBaHMe NMpaKTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 JIluaum nepenauu

OcHoBHbIE THUITBI GUACPHBIX JIMHUH (IBYXIIPOBOJIHBIE,
KOaKCHaJIbHbIE, MOJIOCKOBHIE, 111€JIEBbIE, BOTHOBO/I-
HbIE, TUAJIEKTPUUYECKHUE, C IOBEPXHOCTHOU BOJIHOM,
BOJIOKOHHO-OINITUYECKHE), X Tapa-METPhl U XapaKTe-
puctuku. Tparchopmaiysi CONPOTUBIICHUN B IMHUU C
Harpy3koi. Kpyrosas auarpaMma mojiHbIX COIIPOTHUB-
JeHu’ 1 mpoBoguMocTei. CrtocoObl y3KOMOIOCHOTO U
HIUPOKOINOJIOCHOTO COIIACOBAHUS, PEAKTUBHBIE COTJIA-
CYIOIIUE IeTH U AJIEMEHTHI.

[\

Hroro

OIIK-9,
IIK-5

2 YerpoiictBa CBY

MaremaTtnueckas Mozaens auHU nepenaun CBY.
BonnoBo# 1 Ki1accnueckuil noaxoasl. Marpuysoe
OIMCAaHNE U METOJIbI pacuéTa NacCCUBHBIX YCTPONCTB
CBU. ITaccuBHbI€ ycTpoiicTBa (GUAEPHBIX TPAKTOB
CBUY (peakTHBHBIE U COTTIACOBAaHHbIE HATrpy3KH, Iepe-
XOJIbI, aTTEHIOATOPHI, (pasoBpamarenu, GUIbTPHI, BEH-
TWIH, HUPKYJIATOPBI, JEIUTENN, HAIIPAaBICHHBIE OTBET-
BUTEJH, PE30HATOPHI, yIpaBisieMble ycTpoiicTBa). Mx
TEXHUYECKHE NTapAMETPhl U XapaKTEPUCTUKH, METOABI
pacuéra, KOHCTPYKIMH, Ha3Ha4eHus. [IpuHnmn ne-
KOMITO3ULINY aHAJIN3a CIOXKHBIX ycTpoicTB. Kac-
KaJHOE COeIMHEHHNE 0a30BbIX 3JIEMEHTOB MHOTOIIO-
JIIOCHUKOB.

HUroro

OIIK-9,
[IK-5

3 AHTEHHBI

XapakTepUCTUKU U ITapaMeTpbl EPEAOIINX 1
IMIPUEMHBIX aHTEHH. DJIEKTPUYECKU MaJIbIe U3JIydare-
1. CUMMETpUYHbIE 1 HECUMMETPUYHbBIE BUOPATOPBI,
aHTEHHBbI Oerymux BoiH. CHMMETpUUYHBIE U HECUM-
METpPUYHbIE BUOPATOPBI, AaHTEHHBI OETYIIIMX BOJIH

HUroro

OIIK-9,
IIK-5

4 OcHOBBI
aBTOMAaTU3MPOBAaHHOTO
IIPOEKTUPOBAHUS
ycrpoiicts CBY u aHTeHH

OCHOBBI aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS Pa3
pabatbiBaeMbix CBY ycTpoiCTB 1 aHTEHH € UCTIOJIb-
30BAHMEM COBPEMEHHBIX YHUBEPCAJIBHBIX TAKETOB
IIPUKIIAIHBIX IPOTPaMM M CUCTEM aBTOMAaTU3HPOBAH-
HOT'O IPOEKTHUPOBAHUS

Htoro

OIIK-9,
IIK-5

Hroro 3a cemectp

6 cemecTp

5 ABTOMaTH3MpPOBAHHOE
MIPOETUPOBAHNE

[IpoexTrpoBanue pazpabaTbiBaeMbIX ycTpoiicts CBU
Y AaHTEHH C UCITI0JIb30BAaHUEM COBPEMEHHBIX YHUBED-

16

OIIK-9,
[IK-5
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yctpoiictB CBY 1 aHTeHH | callbHBIX MTAKETOB MPHUKJIAIHBIX TPOrPaMM U CHCTEM
ABTOMATU3HPOBAHHOTO MPOEKTHUPOBAHUS

Hroro 16
Hroro 3a cemectp 16
Hroro 34

9. CamocrosiTesqibHasi padoTa
Bunsr camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh U (HOpMUpPYEMbIe KOMITETCHIIUY MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 — Bubel caMoCTOSTEIbHOM paboThI, TPYAOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

8 Y =
= &
Q =a=t
o S O =
Bunrr camocTosaTensHON & >~ ©
HazBanus pa3nenos Z 7 =5 @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
Y Qo 2
= S
5 cemecTp
1 JInauu nepenaun IToaroroBka K mpaxkTuye- 2 |OIIK-9, |Omnpoc Ha 3anaTusx, Tecr,
CKUM 3aHSTHAIM, CEMHHA- IIK-5 DK3aMeH
pam
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro
2 Ycrporictea CBY IToaroroBka K mpaxkTuye- 4 |OIIK-9, |Omnpoc Ha 3aHsaTHAX, OT-
CKHM 3aHSATHSAM, CEMHUHA- ITK-5 4eT 1o JabopaTopHOi pa-
pam oote, Tect, DK3aMeH
[IpopaboTka TeKIHOHHOTO 4
Matepuana
OdopmiteHre 0TIETOB TIO 8
JabopaToOpHBIM paboTam
Hroro 16
3 AHTEHHBI [ToaroroBka Kk npaxkTuye- 4 |OIIK-9, |Omnpoc Ha 3aHATHAX, OT-
CKHUM 3aHATUSAM, CEMHUHA- I1K-5 YeT 10 JIabopaTopHOil pa-
pam oote, Tect, DKk3aMeH
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
OdopmieHre 0TYETOB T10 8
J1abopaTOpHBIM paboTam
Hroro 16
4 OCHOBBI [ToaroroBka k mpakTuue- 2 OIIK-9, |Omnpoc Ha 3ansTHsX, TecT,
aBTOMAaTU3UPOBAHHOI'O CKHUM 3aHATUSM, CEMHUHA- IIK-5 DK3aMeH
IIPOEKTUPOBAHMUS pam
tporictB CBY u anTeHH
yerpoicts C aHte [IpopaboTka TeKIHOHHOTO 2
Matepuana
Hroro 4
Hroro 3a cemectp 40
[ToaroroBka u cnava sK3a- 36 OK3ameH
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MeHa
6 cemecTp

5 ABromatusupoBanHoe |[loaroroBka k mpakTude- 48 | OIIK-9, |Otuer no KypcoBOMY
MIPOETUPOBAHNE CKHM 3aHSATHSAM, CEMHHA- ITK-5 MIPOEKTY / KypCOBOM pado-
ycrpoiictB CBY u aHTeHH |pam Te, Tect

Uroro 48
Hroro 3a cemectp 48
Hroro 124

10. KypcoBoii npoekT / KypcoBasi padora

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOpPMUpPYEMbIE KOMIIETEHLIMN B paMKaX BBIMOJIHEHUS Kyp-
COBOTO MpOEKTa / KypcoBoO# paboThl npencTaBieHs! Tabmuue 10.1.
Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATHN U (OPMUPYEMbIE KOMITIETEHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOTO POEKTa / KypCOBO#l pabOoThI

HaumeHnoBanue AYOAUTOPHBIX 3aHATHI

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIIUHN

6 cemecTp

Brigaua 3aganuii Ha KypcoBOW IPOEKT/paboTy

OITK-9, TIK-5

Koncynpranumn

3amuTa KypcoBOU pabOTHI/TIPOCKTa

Hroro 3a cemectp

eI NS IR SN )

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTuKa KypCOBBIX IPOEKTOB / KYpCOBBIX paloT:
— 1. BonHoBozmHO-11I€/I€BAsA aHTEHHAS PELIETKA PE30HAHCHOIO THUIIA
— 2. BonHoBozHO-1II€/IEBAs aHTEHHASI PEIIETKA C YACTOTHBIM CKAaHUPOBAaHUEM
— 3. MukponosockoBasi aHTEHHas pelIETKa
— 4. MHorony4yeBasi MUKPOIIOJIOCKOBas aHTEHHAs peIIETKa
— 5. IlapabGonuueckas 3epkanbHast anteHHa PJIC oOHapy:keHHs BO3AYIIHBIX IIeTIei
— 6. Jloronepuoanueckasi BUOparopHas aHTEHHA CTaHIIUN KOHTPOJISL 3JIEKTPOMarHUTHOM o0cTa-

HOBKU
11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi
11.1. banabHbIe OLEHKH Il 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS
N . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHbIN
DneMeHTHl y4eOHOI 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
6 cemecTp
3amuTra KypcoBBIX MTPOCK- 30 30
TOB / KypCOBBIX paboT
Omnpoc Ha 3aHATHIX 5 10 15 30
Otuer o KypcoBomMy 30 30
MIPOEKTY / KypcoBoi pabo-
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TE

Tect 10 10

Hroro makcumyM 3a nepu- 5 10 85 100

on

Hapacraromumm urorom 5 15 100 100
5 cemectp

Koncnekr camonoaroros- 4 4 6 14

KU

Onpoc Ha 3aHATHSAX 4 4 8 16

OTuer no nabopaTopHOii 10 10 20

pabote

Tect 10 10 20

Hrtoro makcumyM 3a nepu- 8 28 34 70

on

DK3aMeH 30

Hapacratomum nurorom 8 36 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKHM TPEICTaBIeH B Tadbmuue 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT

11.3. IlepecueT cyMMbI 6A/JI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6AIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIe
11.3.

Ta6muma 11.3 — IlepecueT cymMMbl 0aJIJI0B B TPAJAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85-89 B (o4ens xoporiio)
4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74 D( )
TOBJICTBOPUTEIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTrypa
1. AwntenHsl [DnekTpoHHBIN pecypc]: YueoHnoe nmocodue / Tomma I T'. - 2012. 145 c. - Pexum
noctyna: https://edu.tusur.ru/publications/2794 (nara obpamenus: 06.07.2018).
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2. Tpubops! u ycrpoiictea CBY, KBY u I'BY nuanazonoB [DnekTpoHHBIH pecypc]: YueOHOe
nocobue / Cokonosa XK. M. - 2012. 283 c. - Pexxum gocrtyna: https://edu.tusur.ru/publications/634 (mara
obpamenus: 06.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. VcrpoiictBa CBY u antennsl: Yueonuk aiis By3oB/ [I.J. Bockpecenckuii u ap. — M.: Paauo-
texHuka, 2006. — 375c. (nanuuue B 6ubmoreke TYCVYP - 20 3k3.)
2. CazonoB JI.M. Anrennsl u ycrpoictea CBY: YueOHuk juis By30B. — M.: Bricias mikona,
1988. — 432c. (nanuuue B 6ubmmoreke TYCVYP - 17 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. AmdHteHHBl U (unepsl [DnekTpoHHbIN pecypc]: COopHUK 3aaay ¢ (GopMyIaMH U PEIIeHUsIMU
(s mpaktuyeckux pabor) / Tomwmu I. TI. - 2012, 237 ¢ - Pexum gocryna:
https://edu.tusur.ru/publications/2795 (nara obpamenus: 06.07.2018).

2. Awntennsl u ycrpoiictBa CBUY [DnexTpoHHbIii pecypc]: YueOHO-MeToanYecKoe mocodue mo
KypcoBOil paboTe sl CTYIEHTOB, OOYYalOIIMXCSl [0 HAalpaBiICHUSM I[OATOTOBKH CIIEHUATNCTOB
210601.65 "Papuosnexkrponnsie cucteMbl U koMiuiekcol" / [ommn I I, bBysnos 1O. U., ®areeB A. B. -
2013. 77 c. - Pexxum noctyna: https://edu.tusur.ru/publications/3745 (mara obpamienusi: 06.07.2018).

3. Verpoiicta CBY u anTeHHBI [ DNeKTPOHHBIN pecypc]: yueOHO-MeToIuuecKoe mocodue mo op-
raHu3aluy caMocTosATesIbHOM paboThl cryneHtoB / Tommu I. T. - 2010. 42 c. - Pexxum npoctyma:
https://edu.tusur.ru/publications/7 (nara obpamenus: 06.07.2018).

4. HWccnenoBanue (eppUTOBBIX BEHTWIEH U LUPKYIATOPOB [DIEKTpOHHBIM pecypc]: Pyxko-
BOJICTBO K JlaboparopHoii padore / ['omun I'. I, Hukudopos A. H., @areeB A. B., 3amoTtpunckuii B. A.,
Coxkonosa X. M., Tlagycosa E. B. - 2013. 27 c. - Pexxum noctyna: https://edu.tusur.ru/publications/3730
(mara oOpamenus: 06.07.2018).

5. HUCCIIEAOBAHUE 3JIEMEHTOB BOJIHOBOJAHOI'O TPAKTA U COI'JJACOBAHUE
COITPOTUBJIEHUM HATPY3OK [DnektpoHHsiii pecype]: PykoBoacTBo k naGopatopHoii pabore / Co-
komoBa K. M. - 2011. 17 c. - Pexxum goctyna: https://edu.tusur.ru/publications/132 (mata oGparmienus:
06.07.2018).

6. MHccnenoBanue auarpaMMbl HampaBlI€HHOCTH MapaOOJUYECKONM AaHTEHHBI M0 H3MEPEHUsIM
MoJist B IalbHEN U OnMvkHeH 30HaxX [DIeKTpoHHBINA pecypc]: PykoBoacTBo k maboparopHoii pabote / [o-
nmH . I, Hukudopos A. H., @ateeB A. B., 3amorpunckuit B. A. - 2013. 18 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/3700 (mara o6pamenus: 06.07.2018).

7. WccnenoBaHue BIMSHUS paclpeiesieHUs] TOJs B pPacKpblBE AHTEHHBI Ha €€ AuarpamMmy
HalpaBJIEHHOCTH [ DneKTpoHHbIH pecypc]: PykoBoacTBo k nabopatopHoii padore / I'ommun I. I'., Hukudo-
poB A. H., ®@aree A. B., llanruna JI. ., 3amorpunckuii B. A. - 2013. 28 c. - Pexum nocrtyna:
https://edu.tusur.ru/publications/3699 (nara o6pamenus: 06.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. Pexomenayercss Mcronb30BaTh MH(OpMAIMOHHBIE, CIIPAaBOYHbIE M HOPMAaTUBHBbIE 0a3bl JTaH-
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HBIX, K KoTOpbIM Y TYCYPa umeercs nocrym https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T
Y4eOHO-BeIUHCTUTENbHAS TabopaTopusi « MHPpOpMaTHKHN 1 MHPOPMAITMOHHBIX TEXHOJIOTHIDY
yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHATHH MPAKTUYECKOTo TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl TPOBEJACHUSI 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIIEHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOTHEHUS KYPCOBBIX paboT), MOMEIICHHUE /ISl TPOBEICHUS TPYIIOBBIX U HHIUBUAYAIBHBIX
KOHCYNbTAIIU{, MTOMEIIEHUE ISl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTalluu, mome-
HICHUE JUTSI CAMOCTOSTEIBHOM paboThI

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 3376 ayn.

Onucanune uMeroIerocs 000py10BaHUs:

- Komnstotepubie padoune ctanuuu (12 mr.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Google Chrome
Microsoft Office 2007
PTC Mathcad 15
Tracker PDF-XChange Viewer

13.1.3. MaTepuajJibHO-TeXHUYECKOE U TPOrPaMMHOe o0ecneyeHue sl JIadOpaTOPHbIX padoT

JlabopaTtopust MUKpOBOJIHOBOM TEXHUKHU

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, yueOHAast ayTUTOPUS JIJIsl IPOBEICHUS 3aHATHN 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl TPOBEJACHHUSI 3aHATHII CEMUHAPCKOTO TUTIA, TOMEIIEHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIOBBIX U WHIMBHIYATbHBIX
KOHCYJIbTalMI

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 328 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- KomnibrotepHsie paboune cranumu (14 mr.);

- lemoHcTpanioHHoe 000pyIoBaHue ISl Mpe3eHTalui (nmpoek-top 1 mrT., skpaH 1 mr.);

- Octmnorpag GDS — 71022 (1 wrT.);

- Usmeputens P2M-18 (1 mT.);

- 'eneparop curnana 33522A (1 wr.);

- Bomer™meTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Arammmzatop cniektpa CK4M-04 (1 mr.);

- Ocummnorpad mudposoit MS07104 (1 mt.);

- MynetameTp mudposoit 34405A (1 mrT.);

- Uctrounuk nutanus GPD-73303S (1 mrt.);

- I'enepatop '3-14 (2 mit.);
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- I'enepatop '4-126 (1 wrt.);

- Usmeputens P2-60 (2 610ka);

- U3meputens P5-12 (1 wr.);

- Usmeputenbras uaust P1-27 (1 mt.);

- Bextopusiii ananuzarop cursanos P4AM-18 (1 mr.);
- OMOpHO-TTIOBOPOTHOE YyCTPOHCTBO (1 1mIT.);

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

Microsoft Office 2010 u Huxe

PTC Mathcad 15

Tracker PDF-XChange Viewer

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHoOe o0ecrneuyeHue JIsl CAMOCTOSATeIbHON padoThI
Jist caMOCTOSITeNNbHOM paboOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIN/10B

OcBoeHUE NUCUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIUJIAMU
OCYUIECTBIISIETCA C UCTIOIb30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi yyeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
oOyyaronyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BAHUE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha SKpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA HH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. ITo kakoMy 3aKOHY IIPU U3MEHEHUU YaCTOThl U3MEHSIIOTCS IOTEpU B MeTaiax?
-IpU YBEIUYEHUH YAaCTOThl YMEHBIIAKOTCS MO JINHEUHOMY 3aKOHY,
-IIpY YBEJIMYECHUH YaCTOTHI PACTYT MPOIOPLHUOHAIBHO KOPHIO KBaAPaTHOMY U3 YaCTOTHI,
-IpU YBEIUYEHUH YACTOTHI PACTYT JIMHEMHO,
-YMeHI)HIaIOTCSI HpI/I YBGJII/I‘-IGHI/II/I qaCTOTbI HpOHOpHI/IOHaJ'IBHO KOpHIO KBa}lpaTHOMy 13 4aCTOTHI.

2. TonmmHa CKUH-CIIOS — DTO

-TOJIIIMHA OKCUIHOM MIIEHKH, 00pa3yrolIeicsl Ha MOBEPXHOCTH METalla,

-lTIy6I/IHa HpOHI/IKHOBCHI/ISI I10JIA B MECTAJIJI C YBGJ'H/IlleHI/IeM cero aMHJ'II/ITyJII)I B pa3,
-NTyOWHA MPOHUKHOBEHMSI MOJI1 B METAJI C YMEHBIIICHHEM €r0 aMILTUTY/bI B € pas,
-lTIy6I/IHa HpOHI/IKHOBCHI/ISI I10JIA B MECTAJIJI C YMGHI)HIGHI/IGM ero aMHJ'H/ITyIEBI B2 pa3a.

3. Pe3onancusle ceuenus B JIII — 310 ceuenus, B KOTOPBIX

-KOMIIOHEHTBI HalPsSYKEHHOCTH I0JIEN MMEIOT BELLIECTBEHHBIEC 3HAYEHNUS,

-KOMIIOHCHTBI HAIIPSXKCHHOCTHU oneu MNPUHHUMAIOT MaAKCUMAJIbHBIC NI MUHUMAJIBHBIC 3HAYCHUA,
-COIIPOTHUBIIEHUE JINHUU PABHO CONPOTUBIIEHUIO HATPY3KH,

-COIIPOTHUBJICHUEC JIMHUU ABJISACTCA BCIICCTBCHHBIM.

4. DxBuBaneHTHble ceueHus B JII1 — 310 ceyeHus, B KOTOPBIX

-KOMITOHEHTBI HAIIPSYKEHHOCTH T10JIEH UMEIOT BEILIECTBEHHBIC 3HAUYCHHUS,

-KOMITOHEHTBI HANIPSKEHHOCTH TOJIEH NPUHUMAIOT MAaKCHUMAJIbHBIE WIM MUHUMAJIbHbIE 3HAYCHUS,
-COIIPOTHUBIICHUE JIMHUU PABHO CONIPOTUBIICHUIO HATPY3KH,

-COIPOTHBIICHHUE JIMHUU SIBJIICTCS BEIIECTBEHHBIM.

5. Kakum B 00111eM citydae sIBISIeTCS IOJIHOE CONPOTUBJICHUE JTUHUU?
-BEILIECTBEHHBIM,

-IIOCTOAHHBIM,

-IIEpEMEHHBIM,

-KOMIIJICKCHBIM.

6. Kakum siBrisieTcst BOTHOBOE CONPOTUBIICHUE JTUHUU? ;
-pE€aKTUBHBIM,

-BEIIECTBEHHBIM,

-[IOCTOSIHHBIM,

-TICPEMEHHBIM,

7. llnetid — aTo oTpe3ok dumepa,

-pa30MKHYTHII Ha KOHIIE,

-KOPOTKO3aMKHYTBII Ha KOHIIE,

-Harpy>KeHHBIM Ha aKTUBHOE COMPOTHUBIICHNUE,
-MMEIOIINN YHCTO PEAaKTUBHOE BXOJHOE COMPOTUBIICHHE.

8. K 4eThIpexmnonoCHUKaM OTHOCATCS
-pUIBTpPHI

-Harpy3Ku

-IEJIUTENN MOLIHOCTHU
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-HaIpaBJICHHBIC OTBCTBUTCIINU

9. B 3aKpBITBIX PE30HATOPAX BO3MOXKHBI TOJIBKO TaKHe KOJIeOaHUsI, /Il KOTOPBIX MO JUIMHE Pe30Ha-
TOpa yKJIabIBa€TCs LIE€J0€ YHUCIIO

-A

-A2

-M4

-2\

10. K auccumaTuBHBIM yCTPOMCTBAM OTHOCSITCSA
-(pazoBpamarenu

-TIepexoIbl

-aTTEHI0ATOPbI

-HaIlpaBJICHHbIE OTBETBUTEIU

11. C moMouipo Kakoro mojisi MOKHO U3MEHUTh HAIIPaBIICHUE IUPKYIALUU B Y-LUPKYISATOpE?
-IIOCTOAHHOI'O MAarHuTHOT'O

-IePEMEHHOT0 MarHUTHOTO

-3JIEKTPUYECKOTO

-3JIEKTPOMAarHuTHOTO

12. BayTpeHHss 3a7a4a TEOPUU aHTCHH MPUMEHUTENBHO K JIMHEHHBIM aHTEHHAM O3Ha4yaeT HaXo-
KICHUE

-pacrpezeseHus nojisi BHyTPpH POBOIHUKA,

-3aI1aCEHHOM B aHTEHHE DHEPIUU,

-pacrpezeseHns TOKa BJI0JIb IPOBOIHUKA,

-TeMIepPaTypbl BHYTPEHHUX LITyMOB.

13. Kakyro nonsipusainyio Ha3blBarOT Bpallaroueics?
-TOPU30HTAJIBHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMITHYECKYIO.

14. Y kakux noasipusalyil BEKTOpP COXpaHIET CBOI0 OPUEHTALMIO B IPOCTpaHCTBE?
-y BEpPTHKAJIbHOM,

-y TOPU30HTAJIbHOM,

-y HaKJIOHHOM,

-y JJUIUIITAYECKOM.

15. IlpaBusbHBIE COOTHOLICHUS MEXAY KO3((UIIMEHTaMHU YCUJICHHUS, HAIPaBJIEHHOTO JeHCTBUS U
MOJIE3HOTO JEUCTBUA:

-KH/JI = KIIJ] * KY

-KY = KITJI*KH/]

-KITJ1 =KHJ / KY

- KITIJI=KY /KH/]

16. [llymoBas Temneparypa aHTEHHBI — 3TO TEMIIEpaTypa:
-CpCabl, B KOTOpOfI HaxoauTCsda aHTCHHA,

-J10 KOTOPOM pa30orpeBaeTcs aHTeHHA B PEXXKUME Mepeiay,
-COOCTBEHHBIX IIIyMOB aHTEHHBI B peXXUMeE MPUEMA,
-COOCTBEHHBIX U BHEIIHUX IIIyMOB IPUEMHON aHTEHHBI.

17. Y xakoif ©3 aHTEHH B OCEBOM PEKUME M3ITYyUCHUS IITUpE pabouuil Auama3on?
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-y TPEXBUTKOBOU LIUJIUHAPUYECKON CIIUPAIIbHOW aHTECHHBI,
-y IIECTUBUTKOBOW HMWJIMHAPUYECKON CIIUPATIbHON AaHTEHHBI,
-y TPEXBUTKOBOW KOHUYECKOU CIIUPATIbHOM AHTCHHBI.

-y IIECTUBUTKOBOW KOHMYECKOM CIIUPAIbHOU aHTEHHBI.

18. Kakyro nmossipuzaiuio B 0CEBOM PEKUME U3ITYYEHUS UMEIOT CIIUpaIbHbIE aHTEHHBI B HAIpaB-
neHuu Makcumyma JIH?

-BEpPTUKAJIbHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMNTHYECKYIO.

19. Kakue Tvnbl anepTypHbIX aHTEHH B paAuOAHAaNa3oH NPULLIA U3 ONTHKU?
-pYHOpHBIE AHTCHHBI,

-aHTEHHBI Ha 3aMEJIAIONINX JTUH3aX,

-aHTEHHBI Ha YCKOPSIOIINX JIMH3AX,

-3€pKaJIbHbIE aHTEHHBI.

20. Kakoii mpoduiie ©MeeT Majioe 3epKaiio B kiraccudeckoil cxeme Kaccerpena?
-chepuIecKuid,

-rapaboIMYeCcKuil,

-TATIEPOOTNICCKHM,

-3JUIMIITUYECKUN.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

Bormpoc Nel

1. JIunum nepenauu: onpenesIeHue; peryJsipHble, HEPETYISIPHbIE, OJHOPOAHbBIE, HE OJXHOPOIHBIE.
OTKpBIThIE, 3aKPBIThIE — UX JOCTOMHCTBA U HEIOCTATKH, NpuMeHeHus. [Ipumepsl. 2. Paguonunus: nous-
THE, CTPYKTYpHasi cxema, puMepbl. JJoCTOMHCTBA M HEZOCTATKH 110 CPAaBHEHUIO ¢ (DUICPHBIMU JIUHUSAMH.
[TpuHLIMI ANIEKTPOJMHAMHYECKOr0 MOJ00US M €ro UCHOIb30BaHUE IIPU pacyeTax M SKCIEPUMEHTAIBHBIX
uccnenoBanusix. 3. OCHOBHBIE MapaMeTphl U XapaKTePUCTUKH (UAEPOB: TUIIBI BOJIH, JUCIIEPCUOHHAS Xa-
PAKTEPUCTHUKA, 3aTyXaHUE, dJIEKTPUUIECKAs IIPOYHOCTbD, NPEAEIIbHAS U JOIYCTUMAs MOIIHOCTH, BOJIHOBOE
COINPOTHUBJICHHUE, IOTOHHBIE NTapa-MeTpbl. 4. Marematnueckast Monens TMHAN nepegaun CBY. OcHoBHbIE
TpeOoBaHus, NpeAbsBIsieMble K GUAEPHBIM JUHUAM. YaCTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJHUKAX
U qudsekTpukax. 5. OObscHUTE, MoueMy OOBIYHO PadOTAIOT Ha BOJIHE OJHOTO THIA, B YACTHOCTU OCHOB-
Horo. B kakux ciayyasx paOoTarOT Ha BOJIHAX BBICIIMX TUIOB? B Kakux JIMHUSAX UMEET MECTO JIUCIEPCUS
U B yeM nposiBisiercsa? Kak oHa BiIMseT Ha pacpoCTpaHeHue CUrHainos? 6. J[ByXnpoBoAHast U KOaKCHaJlb-
Hasl JIMHUU: BOJIHA OCHOBHOTO THUIIA, €€ JUIMHA U (ha3-Bas CKOPOCTb, BOJIHOBOE CO-IIPOTUBIICHHUE, IOTOHHbIE
napameTpsl. YCIoBHe pabOThl Ha BOJIHE OCHOBHOT'O THUIIA B KOAKCHAJIBbHOW JTMHUM. Map-KUPOBKa KOAKCH -
aJbpHBIX Ka-0eneil. 7. [1oJ0CKOBbIE U MHKPOIIOJIOCKOBBIE TUHUHU: PA3HOBHIHOCTH, BOJTHA OCHOBHOTO THIIA,
ee JuuHa U (a3oBasi CKO-pPOCTb, BOJIHOBOE CONPOTHUBIIEHHE, TOTOHHBIE MApaMEeTpPbl, CTPYKTypa MoJd. 8.
BoaHOBOIBI IPSIMOYTOJIBHOTO CE€4YEHHMsI. THUIIBI BOJIIH, KpUTUYECKHUE JUIMHBI BOJH. BojlHa OCHOBHOIO THIIA,
YCIIOBHE €€ CYLIECTBOBAaHUsA, CTPYKTYpa IOJIA, XapaKTEpUCTUYECKOE U BOJIHOBOE CONPOTUBIICHUS, IIEpeIa-
BaeMasi MOII-HOCTh. TEXHOJIOTHSI U3TOTOBJIIEHUS U cTaHAapThl. [Ipumenenus. 9. BomHoBOIBI KpyTIIOTO Ce-
yeHus. THUIbl BOJIH, KpUTUYECKUE JJIMHBI BOJIH. BOiIHA OC-HOBHOIO THUIIA, YCIOBUE €€ CY-IECTBOBAHUA,
CTPYKTYypa IT0JIs, XapaKTEPUCTUIECKOE U BOJIHOBOE CONPOTHUBIICHMS, IIepeIaBacMasi MOITHOCTb. TeXHOJIO-
rus usrorosieHus. [Ipumenenus. 10. JInaun nepenaun ¢ noBepXHOCTHOM BONHOM. [IoHsATHE IOBEpXHOCT-
HOM BOJIHBI, €¢ JAjuHa U (a30Basi CKOPOCThb, CTpyKTypa nosd. [Ipumeps! peanuzauunii JIII ¢ noBepxHocT-
HOW BosHOW U npumeHeHus. 11. Jlnanazons! niuuH BonH. [lonstue CBY. Tunel npuMeHseMbIX B pa3ind-
HBIX Auana3oHax guuaepos. [IoHATHS 3KBU-BaJICHTHBIX JIUHUNA U cXxeM. BoHOBOI 1 Kilaccuyeckuil moaxo-
Ibl, cBs3b Mexay HUMH. 12. Koaddunment otpaxenus ot Harpys3ku, KbB, KCB, conpoTtusienue m1uHuu
U CO-OTHOIlIEHHE Mexx 1y HUMU. [loBenenne moayins ko3 duiinenTa oTpaskeHus B UACAIbHBIX U pealbHbIX
JIII. Pe3oHaHCHBIE ceueHUs], 3HAYCHUS B HUX HAIPsDKEHHOCTE! nosneil u conporusieHuit. 13. Koaddumnu-
eHT oTpaxkenus ot Harpy3ku, KbB, KCB, comporuBienre TuHUM U COOTHOIIEHUE MEXay HUMH. [loBe-
JIeHHE MOy KO3(PPUIMEHTa OTPaXXEHUs B HJICAbHBIX U pealibHbIX JUHUAX. Pexxumel B JIIT 1 ux cBs3p
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C COTpO-THBIICHHEM Harpy3ku. 14. @opmyna TpaHchopMaluu COMPOTUBICHUH C MOSICHEHUSIMU. DKBUBA-
JICHTHBIE CEUYEHUS U PACCTOSIHUSI MEXIY HU-MU. BXOIHOE CONMpOTHBIEHHE OTpe3ka ¢uaepa, 3HaUCHUS B
cllydae peakTUBHBIX Harpy3ok. [lonsTue nuieiioB, UX BXOIHBIE CONPOTUBICHUS, TpUMeHeHHs. 15. Dop-
MyJa TpaHc(OpMaluu COMPOTUBIECHUIN C MOSCHEHUSMHU. Pe30HaHCHBIE CEYEHHS M PACCTOSHUS MEXIY
HuMmU. [loBeieHne B HUX KOMIIOHEHT HAIIPSDKEHHOCTH 3JIEKTPUUECKOr0 M MarHUTHOTO T0JIEH, CBSA3b C MO-
nyaeM KodpduimeHTa oTpakeHus: oT Ha-rpy3ku. CONpOTUBJICHHE JUHUHM B PE30HAHCHBIX CEUCHUSIX U
cBs3b ux ¢ KCB u KBB. 16. Y3komnonocHoe coriacoBaHue akKTUBHBIX Harpy3ok. YeTBepThBOJIHOBBIE TO-
HIDKAIOIIKME W MOBbIIIatonMe TpaHc-popmaropsl, ux BkiatoueHus B JIII u BbIOOp 3HaUeHHUI compoTHBIIE-
HUM. DKBUBAJIECHTHbIE cXeMbl, pacnpenenenus HanpspkeHus, KbB unu KCB Brons JIII nmpu cornmacosa-
HUM. 17. Y3KOMOJIOCHOE COIVIACOBAHME KOMIUIEKCHBIX HAarpy3ok. Meroa KOMIEHCHPYIOIHNX PEaKTHUBHO-
CTEH, Mocien0Ba-TeNbHOE U napauienbHoe BkiatoueHus ux B JIII. DxBuBanentHole cxemsl. [loscHeHus Ha
KpyroBoil nuarpamme Bonbnepra — Cmura. 18. Y3K0monocHoe corinacoBaHHWE KOMIUIEKCHBIX HArpy3ok.
MeTon KOMIEHCHPYIOIIUX PEAKTUBHOCTEH, MX peajau3alys B BOJHOBOJHOM TEXHMKE, 3KBHUBAJICHTHBIE
cxembl. 19. TumnoBbie snemeHThl TpakToB CBY: SKBUBAJIEHTHI AHTEHH, PEAKTUBHBIC HArpy3KH, YeT-
BEPTHBOJIHOBBIE MeTajuindeckue u3oasaTopsl. 20. Tunosele anemeHTs! TpakToB CBY: BOIHOBOIHBIE CO-
€MHEHUS, IOBOPOTHI, KOAKCUATIbHO-BOJHOBO/IHBIE MEPEXO/IbI U NEPEXO/BI C MPSAMOYTOJIBHOTO BOJHOBOJA
Ha Kpyribiid. 21. O6beMHBIN pe30HaTOp: YCTPOKWCTBO, Pa3HOBUIHOCTH, TpUMeHeHHs. CpaBHEHHE C KOJe -
OarenbHBIM KOHTYpOM. BKiTIOueHHE B TPakT, CBS3b C BHEIIHMMH IHEMsIMU. 22. OObeMHBIE PE30HATOPHI:
TUIBI KOJIeOaHuil, pe30HAHCHBIE JJIMHBI BOJIH, JOOPOTHOCTU. YCTPOWCTBO M MPUMEHEHHE KOAKCHAIHHOTO
pezonaropa. 23. CrymneHuaTble W IUIABHBIE COTacyromue mepexoapl. Kimaccudukarus ymnpaBistommx
yCcTpoHCTB. MexaHMYeCKue aTTeHI0aTophl U (azoBpararenu. 24. MuoronomocHuky CBY: miockocty oT-
cuera ¢a3, BOTHOBOM M KJIACCUYECKUI MOJ-XO/Ibl OMMCAHUS, HOPMUPOBKA TOKOB U HANpsKEHW, Maaro-
M€ U OTPa)KEeHHBIE BOJIHBL. 25. BonHOBast MaTpuiia paccestHus: (pU3NUeCKuil CMBICI JIEMEHTOB, UCIIBITA-
TenbHbIC pexxuMbl. [Ipumenenus. 26. MaTpuilbl CONMPOTUBIICHUA W TIPOBOAMMOCTEM: (PU3MUECKUN CMBICI
AJIEMEHTOB, UCIIBITaTEIbHbIE peXUMBI. [IpuMe-Henus. 27. MaeanbHble U peainbHble MaTpuibl. MaTtpuna
paccessHusI UeaJTbHOTO BEHTHIIS, (PU3UYECKUM CMBICH €€ 3JIeMEHTOB. 28. DyHIaMeHTaIbHbBIE CBONCTBA
MaTpHIl: B3aUMHOCTH, CHUMMETPUH, HEIUCCUMIATUBHOCTH; IOHITHS, MaTeMaTudyeckue (QOpMYyIHPOBKH,
HE0OXoaMMOCTh y4eTa. 29. HenuccunatuBHBIN 4eTHIPEXITOMIOCHUK: MATPHUIIBI CONTPOTUBIICHUA U paccesi-
Hus. PeaktuBHbI MHOronomatocHUK. 30. @epputhl U ux cBoiicTBa. HeB3auMHbIe yCTpOIiCTBa Ha OCHOBE
s dexra Dapanes ¥ ¢ MONEPEUHO-MOAMArHUYEeHHBIM (heppuToM (BeHTun). Dazopamarenu. 31. [{upky-
JATOP: MOHATHE, MATPULIBI PACCESTHUS, YCTPONCTBO, Ha3HAUEHUE U IIpuMeHeHus. 32. HampasieHHsbli OT-
BETBUTEIIb: IOHATHE, MAaTPUILIA PACCESIHUS, YCTPOICTBO, HA3HAYEHNE U IPUMEHEHUS.

Bompoc Ne2

Yro Takoe aHTeHHA?
. Onpenenenne 1 0COOEHHOCTH KJlacca JIMHEHHBIX aHTCHH.
. Ompenenenre 1 0COOEHHOCTH KJlacca anepTypHbIX aHTEHH.
. JanbHsist, mpoMeXyTo4uHast U OJMKHSSA 30HBI aHTEHHBI. VIX rpaHuIbl M CBOMCTBA TOIEH
. Haznavenue u xnaccuduxanysi aHT€HH, OHATHUS, ONIPEIETCHUS
. BHyTpeHHsIs ¥ BHEIIHSS 3314 TEOPUH AaHTEHH
. Ammutynaas JIH, ee popma u mmpuHa, rpadudeckoe n3o0pakeHue
. Teopema o nepemHoxennu [IH OqHOTHITHBIX 00My4yaTeneit
. ®azoBasg nuarpamMma aHTEHHbI. DPA30BBIN IIEHTP U LEHTP U3ITYyUYCHUS

10. MOIIHOCTB ¥ CONPOTUBIIEHUE U3TYyYEHHS] AHTEHHBI

11. BXogHO€ COPOTHBIIEHUE AaHTEHHBI, CBSI3b C COMPOTUBJICHUEM U3TyUYCHUS

12. Dnexrpuueckas npouHocTs. [IpenenbHast U qonycTuMas MOIIHOCTH

13. Tlonapuzamus, ee BUABI, HEOOXOAUMOCTD y4eTa MpU MprueMe

14. [IpuHIMT 31EKTPOAMHAMUYECKOrO 000U M €r0 HCIIOIb30BaHUE MPU UCCIIEOBAHIH aHTCHH

15. KH, KIIJI u KY anteHHsbl, onpeaeneHus, B3auMOCBSI3H

16. [eiicTByromas JyinHA U JHana3oH pab0oYrX 4acTOT aHTCHHBI

17. Ilpuemuble anTeHHBI. DKBUBaJIeHTHas cxema. opmyinbl Heiimana mis OJ1C

18. IlpuemHble aHTEHHBI. YCIOBHS IPUEMa MAKCUMaIbHOW MOIITHOCTH

19. IlprHIMN B3aMMHOCTH U €70 UCIIOJIb30BAaHUE MPUMEHUTEIBHO K PACUETy XAPAKTEPUCTUK ITPHU-
€MHBIX aHTE€HH

20. DddextuBHas wiomaas aHTeHHBI, cBsi3b ¢ KH/I 1 aeiicTByroIei ninHo# TMHEWHONW aHTEHHBI

O 00 1 N Dn K~ W
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21. lllymoBas Temneparypa aHTeHHbI, cBs3b ¢ KIIJI, mytu ee cHmkeHus

22. OcobeHHOCTH paOdOThl aHTCHH HA HU3KUX U BBICOKHX YacTOTaX

23. DHepreTUUecKre COOTHOLIEHU B IpUeMHBIX aHTeHHax Ha CBY B cornmacoBaHHOM U paccora-
COBAaHHOM pEKHUMax

24. ®opmyna uieaIbHON pasnonepeaaut ¢ NOSICHEHUIMU

25. Ilonstue MuOxkuTeNs HanpasieHHOCTH JIHC u e€ anemenTa.

26. Ilonsatue mHoxutens HanpasieHHocTH JIJIC u e€ anemeHTa.

27. IloHsiTHE MHOXKUTENSI HAPABICHHOCTHU IUIOCKOW anepTyphl U €€ dJIEMEHTa.

28. Kak onpenensiercst yrosn makcumyma uzinydenust JIHC 6erymeit BoiaHbI?

29. Ilonstue ontumasibHOro pexknma B JIHC.

30. Baustaue Ha /IH popmel ammutynHoro pacnpeaenenus B cundasnoit JIHC.

31. Bnusaue na JIH nuneliHbIX u kyOnuyeckux (a3zoBbix uckaxenuit B JIHC ¢ mocTosHHBIM aMm -
IUIUTYJHBIM PACIIPENEICHUEM.

32. Bnusuaue Ha JIH xBagpatnunbix (a3zoBeix nckakennit B JIHC ¢ MOCTOSHHBIM aMIUTHTYIHBIM
pacnpeeieHueEM.

33. Croco0OsI mogaBiieHus TU(PPaKIIMOHHBIX MAKCUMYMOB

34. CpaBHUTH U IPOKOMMEHTHPOBaTh MHOXKUTENH HanpasiaeHHoctH JIHC u JIJIC.

35. MHOXUTENb HAMPABICHHOCTHU IJIOCKUX M3TyYalOIIUX PACKPbHIBOB

36. KH, KUII u a¢pexTBHAS MOBEPXHOCTH CHH(A3ZHOTO MJIOCKOTO U3TYYaIOIIET0 PaCKphIBa

37. CuMMeTpUYHBIN deKTpuUecKkuid BuOpaTop. Pacnpenenenue toka, JIH, conpotuBieHue u3mny-
yenust, KHJI.

38. CumMmeTpuYHBIN dJIEKTpUYeCKUil BUOpaTop. Pacnpenenenue Toka, AeCcTByromas ainuHa, -
(beKT yKOpoueHHs! JUIMHBI BUOPATOpa, BXOAHOE COMPOTUBIICHHE.

39. KoHCTpYKITMA CHMMETPUYHBIX JTUHEHHBIX BUOpATOpHBIX aHTeHH. CrioCcOObI MUTaHUS TTOCPEI-
CTBOM JIBYXIIPOBOJIHOM U KOAKCHAJIbHOM JTMHUU. [IpuMeneHust

40. TTetneoOpasnbiii BuOpaTop Ilucrompkopca. CriocoObl MUTaHUST MTOCPEACTBOM JBYXITPOBOIHOM
Y KOaKcHallbHOM niuHuM, /IH, mpuMenenus

41. KoHCTpYKIIMM HECUMMETPUUYHBIX BUOpaTopoB. CriocoObl Bo30yxaenHwus, J|H, mpumenenus

42. CnocoOsI pacuipeHust pabodyero auana3oHa BUOPATOPHBIX aHTEHH

43. lleneBbie u3nydarenu. [I[puHIMI JBOHCTBEHHOCTH U €10 UCIIOJIb30BAHUE TIPU UX pPACUETe

44. lunuHapuyeckas 1 KOHUYECKasl CIUpabHbIe aHTEHHBI. PeXXUMBI U3TydeHUs, MOISPU3ALIUSL.
KoHcTpykumu, NpuHOKI JEHCTBUS, UX CPABHUTENbHAS XapAKTEPUCTUKA, IPUMEHEHNUS

45. JIusnekTpudecKre CTepKHEBbIE aHTEHHBI. KOHCTPYKIIMY, IPUHIUT 1EHCTBUS, IPUMEHEHUS

46. BonrHoBoaHble u3nydarenu. Meron pacuera. KoHCTpyKUMM, OPUHIUI JEUCTBUSA, IPUMEHEHUS

47. Pynopnsle aHTeHHbI. KOHCTpYKIIMY, IPUHIUN IEHCTBUS, IPUMEHEHUS

48. JInH30BbIC AaHTEHHBI HAa 3aMEIJISIOIINX JMH3aX. YCTPONUCTBO, IPUHIIMI ACHCTBHS, TPUMEHEHUS

49. JInH30BbIE AaHTEHHBI HAa YCKOPSIIOIINX JIMH3aX. YCTPONCTBO, IPUHILIMII JEHCTBUS, IPUMEHEHUS

50. AnTenHa Ha ocHoBe JInH3bI JItoHeOepra. KoHcTpyKius, mpuHINI 1eHCTBHS, MPUMECHEHHE

51. IlapaGonuueckue onHO3EpKaIbHbIE aHTEHHBI. ATNEpPTYpHBIH MeToj pacuera. KoHCcTpykuuwu,
MIPUHLMIT AEHCTBUSA, TPUMEHEHNUS

52. TlapaGonunueckue nByx3epkaiabHble aHTeHHBbI Kaccerpena u I'peropu. Merton pacuera.
Konctpykumu, npyuHIUI 1eUCTBUSA, TPUMEHEHUS

14.1.3. Bonipocbl Ha caMONIOATOTOBKY
CoBnagaroT ¢ TeMaMH OIIPOCOB Ha 3aHATHAX

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

OcHoBHbIE TUTBI (PUIEPHBIX JUHUHA (ABYXIPOBOAHBIE, KOAKCHAIBHBIC, TOJIOCKOBBIE, IIEJEBBIC,
BOJIHOBOJHBIE, TUJIEKTPUUECKHE, C TIOBEPXHOCTHON BOJHOMW, BOJOKOHHO-OIITUYECKHUE), UX NApaMETPbl U
XapaKTEPUCTUKHU.

[TaccuBHbIe ycTpoiicTBa ¢uaepHbix TpaktoB CBY (peakTHBHBIE W COTIACOBAHHBIE HATrPYy3KH,
MePEXO/Ibl, aTTEHI0ATOPHI, (Da3oBpaIaTesu, GUIbTPhl, BEHTUIU, HUPKYIATOPHI, IETUTEIN, HApaBICHHbIE
OTBETBUTEIH, PE30HATOPHI, YIpaBIsieMble YCTpOHCTBa). VX TexHMUEeCKUE TapaMeTphl U XapaKTEPUCTUKH,
METO/Ibl pacuéTa, KOHCTPYKLUMH, Ha3HaueHus. [IpuHOMI JEKOMMIO3UIMU aHaIu3a CIOKHBIX YCTPOWCTB.
KackagHoe coenrHeHne 6a30BbIX 3JIEMEHTOB MHOTOIIOJIFOCHUKOB.

TexHuyeckne nmapaMeTpbl U XapaKTEPUCTUKU MEpEarolIuX U MPUEMHBIX aHTEeHH. JIuHeliHble He-
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NpEepbIBHBIE U JUCKPETHBIC CHCTEMBbI, aHTEHHBI Oerymieil BoaHbl. BuOpaTtopHble aHTEHHBI. ATIEpTYpHbIE
AHTEHHBI

OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHUs pa3padareiBaeMbix CBY ycTpoHCTB U aHTEHH ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX YHUBEPCAIbHBIX MAKETOB IIPUKIAAHBIX IIPOrPAMM U CHUCTEM aBTOMAaTHU3U-
POBaHHOIO IPOEKTUPOBAHUS

14.1.5. Tembl 1a00paTOpHBIX padoT
WccnenoBanne 3716 MEHTOB BOJTHOBOIHOTO TPAKTa M COTVIACOBAHUE COMPOTHBIICHUI HATrpy30K
HccnenoBanue nuarpaMMbl HAIlPaBICHHOCTH MapaOOIMueCKOi aHTEHHBI MO0 U3MEPEHUSIM TOJs B
JlalTbHEeH 1 OJIMKHEH 30Hax
Hccnenoanue heppUTOBBIX BEHTHIIEH U LIUPKYISITOPOB
MCCJICIOBAHUE BIMSIHUS PACIpeICIICHUS OISl B PACKPBIBE aHTCHHBI Ha €€ IuarpaMmy HalpaBJICH-
HOCTHU

14.1.6. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT
1. BonHOBO#HO-1IIENIEBAst AHTEHHAs PEIIETKA PE30HAHCHOrO Tula 2. BOIHOBOAHO-1LEICBast aHTCH-
Has pelETKa C YaCTOTHBIM CKaHUpOBaHUEM 3. MHKpONOJOCKOBas aHTeHHas pemérka 4. MHoromay4yeBas
MHUKpPOIIOJIOCKOBasl aHTeHHas pemérka 5. [lapabonnueckas 3epkanbHas anteHHa PJIC oOHapyxeHUs BO3-
OymHbIX neneit 6. Jloronepuoanyeckast BHOpaTopHasi aHTEHHA CTAHIMIA KOHTPOJIS DJIEKTPOMAarHUTHON 00-
CTaHOBKU

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTcpualioB PE3YJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C mapymenusmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PabOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PA0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIpeI0OCTaBJICHUE 3aJJaHus C UCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:
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- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

— NpEe/ICTaBICHNE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYIIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (popme.

[Tpy HEOOXOMUMOCTH JAJIS JIUI] C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITATIOB.
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