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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotoko Ne 8 OT « 26 » 4 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-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

Opena Ha 3acenanuu kapeapslt CBUuKP «_ » 20 rona, mpoTokon No
Pazpabotunku:
npodeccop kad. CBUuKP I'.T". I'omnu
noueHt kag. CBYuKP A. 1O. TlonkoB

3aBenyroumii o0ecnieunBaromeit kad.
CBYuKP C. H. llapanroBuy

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

JHexan PT® K. YO. IlonoBa
3aBeayoNIHi BRITYCKAIOMICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JloueHT Kadeapsl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOU PaJUOTEXHUKHU
(CBYuKP) A. 1O. Tlonkos

3aBenyrouuii kadeapoit CBepXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiMOTEX-
nuku (CBUuKP) C. H. llapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Ienwro mpenonaBanusi TUCIUILIAHEI «YcrpoiictBa CBY 1 aHTEHHBI) SBJISETCS TOArOTOBKA Oaka-
JaBpoB B o0OnacTu pa3paboTku U obecnieueHus: GyHKIHOHUpoBaHUS ycTpoicTB CBY u anteHH B paauo-
TEXHUYECKHUX CHCTEMAX.

1.2. 3agaun QUCHUIINHBI

— 3ajavyaMy AMCLHUIIIMHBI ABJISIOTCS U3y4EHHE:

—  OCHOBHBIX THMOB (UAEPHBIX JUHUH, ycTpoiicTB CBY 1 aHTeHH, UX MapaMeTpoB U XapaKTepH-
CTHK;

—  KOHCTPYKLHUH 3JI€MEHTOB (puAepHOro TpakTa, ycrpoiicts CBY u aHTeHH,;

— cmnocoboB coracoBanus ycrporicts CBU u anTeHH B puiepHOM TpaKTe;

— onucanus ycrpoiicte CBY nocpeacTBoM MaTpuyHOro anmnapara;

—  METOZOB pacy€Ta OCHOBHBIX TUIIOB AHTCHH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

HuctummHa «YcTpoiicTBa cBepXBBhICOKOW YacToThl U aHTeHHB» (Bb1.B.O/[.6) oTHOCHTCS K OI0KY
1 (BapuaTuBHas 4acTh).

[TpenmecTByOUMMHI AUCHUILTUHAME, (OPMUPYIOIIMMH HayalbHbIE 3HAHUSA, SIBIAIOTCS: OCHOBBI
TEOPHH LieTIeH, DNEeKTPOAMHAMUKA U PaCIpOCTPAHEHUE PAAHUOBOIH.

[Tocnenyromumu aucuuminHamMu  ABisitorcsi: CAIIP  MHUKpPOBOJIHOBBIX YCTPOMCTB U aHTEHH,
VYerpoiicTBa npuemMa M 00pabOTKH MHUKPOBOJIHOBBIX CHTHAJIOB, DJIEKTPOMAarHUTHAs COBMECTUMOCTh pa-
JTNO3JIEKTPOHHBIX CHCTEM.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HampaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-3 crocoOHOCTBIO pelIaTh 3a/laud aHalIu3a U pacdeTa XapaKTePUCTHK SJIEKTPHYECKUX
[eTei;

— IIK-6 roToBHOCTBHIO BBIMIOJNHATH paciyeT U MPOEKTUPOBAHUE JI€TaleH, y3JI0B U YCTPOUCTB pa-
JUOTEXHHUUYECKUX CHUCTEM B COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM C MCIIOJIB30BAHUEM CPEICTB aBTOMA-
TU3aLUU IPOEKTUPOBAHUS;

B pesynbpTare u3ydeHus: IUCIHUILIMHBI 00YJaIOMIUNCS TOJKEH:

— 3HATh OCHOBHBIC METObI PEUICHHs 33/1a4 aHalIu3a U pacuéra mapaMeTpoB U XapaKTEPUCTUK
bunepusix muaUH, ycTpoiictB CBY u antenn (OI1K-3);

— YMeThb B COOTBETCTBUH C TEXHHYECKHM 33/IaHUEM BBIMOJHATH PACUET U MATEMAaTHYECKOE MO-
nenupoBanue yctpoiictB CBY M aHTEHH ¢ MCHOJIb30BAaHMEM CTAaHAAPTHBIX MAKETOB MPHUKIAJHBIX IMPO-
rpamm (I1IK-6);

— BJaJeTh OCHOBHBIMU METO/IaMHU pacyéTa, MaTeMaTHUeCKOr0 MOJICIIMPOBAHUS U IKCIIEPUMEH -

TaJbHBIX HCCIEOBAaHUN NapaMeTpoB M XapaKTepUCTUK (puaepHbIX IuHUH, ycrpoiictB CBY u aHTeHH
(OIIK-3, I1K-6).

4. O0beM IMCUMILIMHBI M BUbI Y4eOHOH padoThI
OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI COCTaBIIsAET 5.0 3aU€THBIX €UHUIIBI U TIPEJCTaBICHA B TA0JIM -

ne 4.1.
Ta6muia 4.1 — TpymoeMKOCTh TUCIUILTHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

5 cemecTp

AynaTopHbIE 3aHATHS (BCETO) 70 70
Jlexuun 34 34
[IpakTueckue 3aHATHS 18 18
JlabopaTtopHbie pabOThI 18 18
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CamocrosTenpHas paboTa (BCero) 74 74
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 18 18
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 35 35
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 21 21
Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

o) ] o 2 TE\ = =
. N - S o = =
= jant © (o) < E (] s
r 3 s S o3 2 0
HazBanus pa3aenoB TUCHUIUINHBI i ) a a o 2 S5
= 5 G = & 0 ==
. s < o 9 2 =
= = @) m & 5 S
5 cemecTp
1 DnexTpoMarHuTHHIEC BOJHBI B HAIIPaB- 3 0 0 3 6 OIIK-3
JSIOUINX CUCTEMAaxX
2 JInunun nepenauu ¢ T-BONHOM, BOJIHO- 3 3 0 7 13 |OIIK-3, ITK-6
BOJHBIE U ONTOBOJIOKOHHBIE INHUU
3 JIunuu nepenaun KoHeUHOM AnuHbL. Co- 3 3 0 5 11 | OIIK-3, IIK-6
rJlacOBaHUE
4 MuoromnoirocHukn CBY 1 BotHOBBIE 3 0 4 7 14 OIIK-3, IIK-6
MaTpHLIbI
5 [MaccuBnsbie ycTpoiictea CBU 3 0 4 8 15 | OIIK-3, IIK-6
6 [TapameTpsl nepenarommx U NPUEMHBIX 3 2 0 6 11 | OIIK-3, IIK-6
aHTEHH
7 BubpaTopHble aHTEHHBI 3 0 0 3 6 OIIK-3
8 JIuHelHbIE HENIPEPBIBHBIE U AUCKPET- 3 3 4 9 19 |OIIK-3, ITK-6
HBIC CHCTEMBI, aHTEHHBI OETyIIEi BOJHBI
9 AnepTypHble aHTEHHBI 3 3 6 12 24 | OIIK-3, IIK-6
10 AHTEHHBIE PEIIETKU 4 4 0 10 18 | OIIK-3, ITIK-6
11 OcoGeHHOCTH aHTEHH Pa3IUYHOrO Ha- 3 0 0 4 7 OIIK-3
3HAYEeHUSI U JUAara3oHOB
Hroro 3a cemectp 34 18 18 74 144
Hroro 34 18 18 74 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 2 &5
- ¥
> Sz
e e g
= S
5 cemecTp
1 DnexrpoMarHuTHbIE Hanpasnstoiire cucTeMbl U HalpaBJIsiIEMbIE BOJHBI, 3 OIIK-3
BOJIHBI B HAIIPABJIAIOLIMX | TUIIBI BOJIH, KpUTHUECKHE YACTOTHI, XapaKTEPUCTUKH.
CUCTEMAX Hroro 3
2 Jlunum nepenauu ¢ T- | JIunum ¢ T-BomHamMu (IBYXIPOBOJIHBIE, KOAKCHAb- 3 OIIK-3
BOJIHOM, BOJIHOBO/IHBIE I | HBIE, ITOJIOCKOBBIE), METAJITIMUECKUE U JUAJIEKTpHYe-
OINTOBOJIOKOHHBIE JINHUU | CKHE BOJIHOBO/IbI, ONTOBOJIOKOHHBIE TMHUU. CTPYKTY-
PBI ITOJIEN, TEXHUYECKHUE XapaKTEPUCTUKH, TPUMEHE-
HUS.
Uroro 3
3 JIuaum nepenauu KoaddunmeHnT otpakenus, pactpenaeneHne aMIbTuTyI 3 OIIK-3
KOHEYHOM JJINHBI. HaNpsDKEHUI ¥ TOKOB IIPU Pa3IMUHBIX Harpyskax,
CormnacoBanue BXOZIHOE COIIPOTUBIICHHE OTpe3Ka JIuHUM. [luarpamma
Bonbnepra-Cmuta. Y3K0N0JI0CHOE U IIUPOKOIOIOC-
HO€ COITIACOBAaHUE
Hroro 3
4 MuoronomocHuku CBY | BotHOBBIE MaTpuiisl paccesiHus U nepenadu. CBoii- 3 OIIK-3
1 BOJIHOBBIE MaTPUIIBI CTBa B3aUMHOCTH, CHMMETPUHU U HEIMCCUIIATUBHOCTH.
CootBercTBUE (PU3NUECKUX CBOMCTB MHOTOIOIIOCHHU-
KOB M MaTeMaTU4YECKUX CBOMCTB UX MaTpUIl pacces-
HUSL.
Hroro 3
5 ITaccuBHBIE ycTpOMcTBa | XapaKTEPUCTUKU ABYX-, YETBIPEX-, IIECTU-, BOCbMHU- 3 OIIK-3
CB4Y MOJIFOCHUKOB M UX CBOMCTBA, ONMMCHIBACMEIC MMM
ycTpoicTsa. [I[puHIUIT JEKOMITO3HUIIMU U KaCKaIHbIE
coeauHeHus. Harpysku cornacoBaHHble U (PUKCUPO-
BaHHbIE, aTTEHIOATOPHI, (ha30BpaIllaTeu, COTIACOBaH-
HbIE TIEPEXOAbI, JETUTEIN MOIIHOCTH, (PEpPUTOBBIE
BEHTWIH U LUPKYJIATOPHI, HAIIPABJIEHHBIE OTBETBUTE-
.
Hroro 3
6 IlapameTtpsbl JlanbHsist, TPOMEKYTOUHAsT U OJMKHSISL 30HBI TOJIS U3- 3 OIIK-3
NepearomX u JydyeHusl aHTeHH. KoMIUIeKCHast BEKTOpHas Juarpam-
NPUEMHBIX aHTEHH Ma HanpasieHHocTd, KH/I, koapduunenT ycunenus,
JEHCTBYIOIIAsl BBICOTA aHTEHHBI. Teopema B3anMHO-
CTH IPUMEHUTEIBHO K IPUEMHBIM aHTeHHaM. Llenb
MpUEMHON aHTEHHBI U MOIIIHOCTD, MOCTYTAOIIas B
Harpysky. lllymoBas Temmneparypa.
Hroro 3
7 BubpatopHbie aHTeHHBI | Pacipeznenenue Toka u 3apsiia B CHMMETPUYHOM BUO- 3 OIIK-3
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patope. Jlnarpamma HanpaBJIEHHOCTH, CONIPOTUBJIE-
nue m3nydenus u KHJ/[ cummerpuunoro Bubparopa.
Bxoanoe conporusienue. Tumbsl BUOPATOPOB:
netiaeo0pa3Hbli, 1MIEJIeBOH, IITHIPEBOM, CIIOCOOBI UX
nuTtaHus. CnocoObl pacmupenus pabodero AuanasoHa
BUOpaTopoB. CBsi3aHHbIe BUOpaTophl. [ledaTHbie cina-
OoHamnpaBleHHbIC aHTEHHBI. [IpumMeHeHus.

Hroro

8 JIuHeliHbIE
HETIPEPHIBHBIC U
JUCKPETHBIE CUCTEMBI,
AQHTEHHBI OeryIel BOJHBI

JInnelHbIe HENPEPBIBHBIE U TUCKPETHBIE CUCTEMBI.
MHuoxuTenpb HanpaBieHHOCTH. CriocoObI MOIaBIeHUS
TU(PPaKIMOHHBIX MAKCUMYMOB. JIUPEKTOPHBIE U JIO-
TOIEPUOINYECKHIE AHTEHHBI. JIMDIIEKTPUYECKHE U
crupajibHble aHTeHHBI. [I[puMenenus.

Hroro

OIIK-3

9 AneprypHble aHTEHHBI

BHemHssa 1 BHyTpEeHHSIA 3a/1a4i aHAJIN3a alepTypHBIX
AHTCHH U METOZBI X pelleHus. BomHOBOAHEIE U py-
IIOPHBIC AHTEHHBI. JINH30BbIE U 36pKAJIbHBIEC AHTCHHBI,
UX pa3HOBUAHOCTU. KOHCTPYKIIMU U XapaKTEPUCTHKH,
IIPUMEHEHUS.

Htoro

OIIK-3

10 AHTEHHBIE PEMIETKU

AHTeHHbIE pelI€TKU. TeopeMa 0 NEPEeMHOXKEHUH THA-
IPaMM HalpaBJIEHHOCTU OJHOTHUIIHBIX JIEMEHTOB
peméTKN. AHanU3 MHOXUTEN pereTky. [ToBepx-
HOCTHBIC aHTEHHBIEC pelIETKU. Pa3UpOBaHHBIC AHTCH-
HBIE PEIIETKH, CKAHUPYIOIME U MHOTOITy4eBble. Cxe-
MBI ntuTanus. [Ipumenenus.

Hroro

OIIK-3

11 OcobeHHOCTH aHTEHH
Pa3INYHOTO HAa3HAUCHHS
W IUAMa30HOB

CryTHUKOBBIE aHTEHHBI JIJIs1 00CTY>KUBAHMSI 30H C
KOHTYPHBIMH TpaHutiaMu. [lepemaromnue u npuéMHbie
AQHTEHHBI /7151 TeJepaauoBenianus. Bonpocsl MuHua-
TIOpU3AIlUU aHTEHH, aKTUBHBIEC aHTEHHBI. Pacuér
JAIBHOCTH Tiepeaadn pajauokanana. [Ipodiema smex-
TPOMarHUTHON COBMECTUMOCTH ITPUMEHHUTENHHO K aH-
TEHHaM.

Htoro

3

OIIK-3

Hroro 3a cemectp

34

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMIIIMHEL U MCKIAUCHUIUIMHAPHBIC CBA3U

Haumenosanue
JOUCIHUIIIINH

Ne paznenoB nqaHHOM AMCLUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3yYEHHE

O6CCHC‘II/IBaIOH_[I/IX H 00ecIieunBaeMbIX JUCHUITINH

1 2 3 4 5 6 7 8

9

10

11

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 OcHOBBI TEOpUU TIETICH

+ +

2 DnexTpoauHaMUKa U

- - -
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pacmnpocTpaHeHue paauo-
BOJIH

[Tocnenyromuye TUCITUTIIUHBI

1 CAIIP MUKpPOBOJIHOBBIX

y - - + - - + + - - +
YCTPOUCTB U aHTCHH

2 YcrpoiicTBa nprema u
00pabOTKH MUKPOBOJIHO- +
BbIX CUTHAJIOB

3 DnexkTpoMarHuTHas
COBMECTUMOCTH PaNO- + + + +
DJIEKTPOHHBIX CUCTEM

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMILINHBI, W BHJIOB 3aHATHN
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

THH
§ Bunrwl 3ansatuit
= = S =
= 8 8 8 DopMBbI KOHTPOJIS
2 5 ¥ " =
= = g g 2
<z = = @)
OIIK-3 + + + KonTponsnas pabora, Jlo-
MallHee 3aJaHue, JK3aMeH,
Koncnekr caMonoaroToBkH,
Tect
I1K-6 + + + KonTponsnas paborta, Jlo-
MalllHee 3aJIJaHKe, JK3aMeH,
KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
oote, Tect

6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTopHBIX padoT

A Y =
= g
3 = 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT zF &5
- : <
> o =
a e g
= o
5 cemecTp
4 MuoronontocHuku CBY | CkansipHblil aHanu3aTop napameTpos neneit P2M 4 [1IK-6
U BOJIHOBBIE MATPHLIBI Vroro 4
5 IMaccuBHbIe yeTpoiicTBa | MccnenoBanne GpeppuTOBBIX BEHTHIICH U IIUPKYIIATO- 4 [1IK-6
CBY poB
Hroro 4
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8 JIuneiinrie HccnenoBanue qurieKTpUYECKUX aHTEHH T1K-6
HEIPEPHIBHBIC U Vroro
JIUCKPETHBIE CUCTEMBI,
AQHTEHHBI OeryIel BOJIHbI
9 AneprypHble aHTeHHBI | MccnenoBanue quarpaMMbl HaIIPaBJICHHOCTH Mapado- 6 [1K-6
JINYECKOW AaHTEHHBI IO U3MEPEHUSM I10JIS B TAJIbHEN U
OmKHEN 30HAX
Htoro 6
Hroro 3a cemectp 18

8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPaKTUYCCKUX 3aHATHI (CEMHUHAPOB)

8 SR
I -
2 S 5
Z > 5
Ha3Banus paznenos HanmeHoBaHue MpakTHUECKUX 3aHATUH (CEMUHAPOB) z - &5
=} 5 E
= o, =
a o 2
= S
5 cemecTp
2 Jlunum nepenaun ¢ T- | OCHOBHBIE TEOPETUUECKUE CBEICHUS U PaCUETHBIE CO- 3 OIIK-3,
BOJIHOM, BOJIHOBOJHBIEC U | OTHOLIEHMs. [IByXnpoBoaHbIE TMHNAN Niepenauu. Koak- [1IK-6
ONTOBOJIOKOHHBIE JINHUU | CHaJIbHbIE JIMHUHU Nepeaun. [10710CcKoBbIe TMHUN
nepenadu. BoaHOBOABI IPSAMOYTOJIBHOTO CEYECHMS.
BonHOBOIBI KPYITIOTO CEYEHUS.
Hroro 3
3 JIuaum nepenauu OCHOBHBIE TEOPETUYECKHUE CBEJICHHS M PACUETHBIE CO- 3 OIIK-3,
KOHEYHOM JJINHBI. otHouleHusi/ HarpyxeHHsle oTpe3ku puaepos. Y3ko- [1K-6
CormnacoBanue IIOJIOCHOE U IHUPOKOIOJIOCHOE COITIACOBAHUE.
Hroro 3
6 [TapameTpsl OCHOBHBIE TEOPETUUYECKHUE CBEACHUS U PACUETHBIE CO- 2 OIIK-3,
TepEAAOIINX U otHoeHus. [lepenaromas antenna. [Ipuemuas an- [TK-6
NPUEMHBIX aHTEHH TEHHA. DJIEKTPUUYECKU MaJIble (3JIeMEHTapHbIE) U3ITY-
YaTeiu.
Hroro 2
8 JIuneitnbie OCHOBHBIE TEOPETUYECKHUE CBEJICHUS M PACUETHBIE CO- 3 OIIK-3,
HEIPEPBIBHBIC U otHouIeHNs1. CHMMETPHYHBIN SJIEKTPUUYECKHA BUOpa- [1IK-6
JIUCKPETHBIE CUCTEMBI, Top. JIuHeitHas 1eneBas aHTeHHa. BepTukanbHbIil 3a-
aHTEHHBI OeryIiel BOJHBI | 3eMJICHHBIN BuOpatop. Pamounsie anteHHb!. JInHe-
HBIE HEIIPEPBIBHBIE CUCTEMBI. LlMimHapruyecKkas u
KOHMYECKasl CIUPAJIbHBbIE aHTEHHBI. J(ManeKkTpuye-
CKHE CTCP)KHEBBIC aHTCHHBI.
Hroro 3
9 AneprypHsble aHTeHHBl | OCHOBHBIE TEOPETUYECKUE CBEICHUS U PACUETHBIE CO- 3 OIIK-3,
oTHoleHus. [Imockue u3nyyaromme packpoeiBbl. Bom- [TK-6
HOBOJIHBIE U3J1y4aTeIn U PYNOPHbIE aHTEHHBI.
3epKaiibHble aHTEHHBI. JINH30BbIE AHTEHHBI.
Hroro
10 AnTtennbie pemi€Tkn | OCHOBHBIE TEOPETHUYECKHUE CBEJICHHS M PACUETHBIE CO- 4 OIIK-3,
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oTHoIlIeHus. Teopema 0 MEPEeMHOKEHUH UarpamMmm I1K-6
HarpaBieHHocTH. CuctemMa u3 1ByX BUOpaToposB. JIu-
HEeHHbIe HYKBUIMCTAHTHBIE PEUIETKHU. JJupeKTOpHbIE U
JIOTONIEPUOANYECKHIE aHTEHHBI. BOJIHOBOHBIE 111€TIE-

BbIC AHTCHHBIC PCIICTKH. ITnockue PCUICTKU.

HUroro 4

Hroro 3a cemectp

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmmie 9.1.
Tabmuma 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
g 3 E
S i
Buner camoctosaTensHON & > O
HazBanus pa3nenos 2 = @®opMBI KOHTPOJIS
padoThI 4 s 2
S g =
a o 2
~ S
5 cemecTp
1 DnekTpoMarHuTHbIE [TpopaboTka JIEKITMOHHOTO 3 OIIK-3 Koncnekr camonoaroron-
BOJIHBI B HAIIPABJISIIOLIUX | MaTepuana ku, KoHTponpHas padora,
ncTeMax TecT, Dx3amen
cuCTEMA Hrtoro 3 ecT, JDK3aMe
2 JInnum nepenaun ¢ T-  |IlogroroBka k mpaxkTuye- 3 |OIIK-3, |/lomauiHee 3a/1aHue,
BOJIHOM, BOJIHOBOJIHBIE U | CKUM 3aHSTHUSIM, CEMHUHA- I1K-6 Koncnekr camonoaroron-
ONITOBOJIOKOHHBIEC TUHUU | paM ku, KonTponwsHas pabora,
[TpopaboTka TeKIHOHHOTO 4 Tect, Sxsamen
Marepuaa
Hroro 7
3 JIunuu nepepaun [ToaroroBka Kk mpakTuue- 3 OIIK-3, Koncmext camomonaroros-
KOHEGYHOM JTWHEL. CKHM 3aHSITHSIM, CCMHHa- T1IK-6 ku, KonTponwsHas pabora,
CormnacoBanue pam Tect, Ox3amen
[TpopaboTka JIEKIIMOHHOTO 2
Marepuasa
Hroro 5
4 Muoronomocauku CBY |IIpopaGoTka J1eKIIMOHHOTO 3 |OIIK-3, |KoHCHeKT caMOnoaroToB-
Y BOJIHOBBIE€ MaTPULIbI Marepuaia [IK-6 ku, KontposnbHas pabora,
TUYET MO JIADOpaTOPHOU
OdopMieHHE OTYETOB T10 4 0 5 © (1{ 6(33 OpHO
T T, DK3aMeH
nabopaTtopHbeIM paboTam pabote, 1eCT, IK3amMe
Hroro
5 IaccuBHbie ycrpoiicTBa |[IpopaboTka JIEKIIMOHHOTO OIIK-3, |KoHCnekT caMoInoaroToB-
CBY Marepuala I1K-6 ku, KonTponpsHas pabora,
OdopmiieHre 0TYETOB 110 4 OTgeT Hf)r na6(g)aTop HOH
nabopaTopHBIM paboTam pabote, 1ect, JksaMeH
HUtoro 8
6 ITapameTtpsbl [ToaroroBka k mpakTuye- 3 OIIK-3, |JlomaiiHee 3aaHue,
MEePENAOMNX U CKHUM 3aHSTHUSIM, CCMHHa- TIK-6 KoHcnexT camonoaroros-
NPUEMHBIX aHTEHH pam ku, KontponpHas pabora,
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[TpopaboTka JIEKITMOHHOTO 3 Tecrt, Dx3ameH
Marepuaia
Hroro 6
7 Bubparopusie anTeHHB | [IpopaboTKa JIEKITMOHHOTO OIIK-3 Koncnekr camonoaroron-
MaTepuana ku, KoHTponpHas pabora,
Hroro 3 Tect, Ox3aMeH
8 JIunetlinwle [ToaroroBka Kk mpaxkTHye- 3 OIIK-3, |JlomamiHee 3aaHue,
HETPEPHIBHBIC U CKHUM 3aHSATHSIM, CEMHHA- I1K-6 KoHcrmekT camomnoaroron-
JTUCKPETHBIE CUCTEMBI, pam ku, KonTponwsHas pabora,
AQHTEHHBI OeryIel BOJHBI TIpopaBoTKa JEKIHOHHOTO 2 OT6‘{CT HE)r J'Ia6?3paT0pHOI/I
T T, DK3aMeH
Marepuaia paporte, 1ecT, Jksame
OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Htoro 9
9 AneptypHble anteHHbl | [loaroroBka K nmpakTuye- OIIK-3, |JlomaiiHee 3aaHue,
CKHUM 3aHSTHUSIM, CCMHHa- TIK-6 KoHcnexT camonoaroros-
pam ku, KonTponpHas pabora,
[IpopaboTka JIEKIIMOHHOTO 3 OTgeT Hf)r Ha&épaTOPHOH
MaTepuaa pabore, Tect, Dk3ameH
OdopmiteHre 0TIETOB TIO 6
nabopatopHbeIM paboTam
Hroro 12
10 AHTeHHbIE pemIETKI IToaroroBka K nmpaxkTu4e- OIIK-3, |JlomamiHee 3a/1aHue,
CKUM 3aHSTHSIM, CEMHHA- IIK-6 KoHcnekT camomoaroTos-
pam k1, KonTposnbHas padora,
[TpopaboTka JIEKITMOHHOTO 4 Tecr, Sxsamen
Marepuaia
Hroro 10
11 Ocobennoctu anteHH | [IpopaGoTka JIEKITMOHHOTO OIIK-3 Koncnekt camonoaroros-
pPa3IMYHOrO Ha3HAUYEHUA U | MaTepHalia ku, KontponpHas padora,
HMaIta30HOB Tect, Ox3aMeH
JMAIIa30HO Wroro 4 ecT, DK3aMe
Hroro 3a cemectp 74
IloaroroBka u cgaya sK3a- 36 DK3aMeH

MEHa

Hroro

110

10. KypcoBasi paGoTa (mpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuManbHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
10
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5 cemectp
JomarnrHee 3aganue 6 6 6 18
Koncnekr camonoaroros- 4 4 4 12
KH
KonTponbHas pabota 6 6
OtyeTt no nabopaTopHOM 18 6 24
pabote
Tect 5 5 10
Hrtoro makcumyM 3a nepu- 16 33 21 70
on
DK3aMeH 30
Hapacratomum urorom 16 49 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHMOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[Tepecuer cymmMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpereraento)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Awntennsl: YueO6Hoe nocobue / Iomun I I'. - 2012. 145 c. [DnextponHslil pecype] - Pexxum
noctyma: https://edu.tusur.ru/publications/2794, nata o6pamenuns: 05.06.2018.
2. VYerpotictea CBY u antennsl: Yuebnoe nocobue / Hlanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [DnextponHHbI pecypc] - Pexum moctyna: https://edu.tusur.ru/publications/712, mata o6-
pamenusi: 05.06.2018.
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. CBepXmMpOKONOJOCHBIE MHUKPOBOJIHOBBIE ycTporcTBa/ mox pea. A. Il. Kpenurkoro, B. II.
MemianoBa. — M.: Paguo u cBs3b, 2001. — 560 c. (Hanuure B Oubnmoreke TYCVYP - 33 5k3.)
2. VYcrpotictBa CBY u antennsl. [IpoektupoBanue ha3supoBaHHBIX aHTEHHBIX PEIIETOK/ IO Pe/l.
J.1. Bockpecenckoro. — M.: Pagnorexnuka, 2003. — 632c. (manmuuue B 6ubmmoreke TYCVYP - 21 3k3.)
3. Verpoiictea CBY u antennsl: Yueonuk mais By3os/ JI.M. Bockpecenckwnii u np. — M.: Paano-
texnuka, 2006. — 375c. (manmuuue B 6ubmmoreke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Tommun I'I. Autennsl u uaepsl. COOpHUK 3a71a4 ¢ GOPMYJIAMH U PEIICHUSAMU [ DJICKTPOHHBIN
pecypc]: YuebHoe mocobue (yuyeOHO-MEeToAudYecKoe MocoOue Mo MPAKTUYCCKUM 3aHATHUAM). — TOMCK:
TYCYVYP, - 2012, - 237c. [DneKTpOHHBIN pecypc] - Pexum JIOCTyTa:
http://edu.tusur.ru/training/publications/2795, nara o6pamenus: 05.06.2018.

2. VYcrporictBa CBY u aHTeHHBI: y4€OHO-METOIUYECKOE MOCOOME MO0 OpraHU3aIliid CaMOCTOSI-
TenbHOU paboTel ctymeHToB / Tommu I'. T'. - 2010. 42 c. [DnexTpoHHbIi pecypc] - Pexxum gocryna:
https://edu.tusur.ru/publications/7, nata o6pamenus: 05.06.2018.

3. MHccnemoBanue auarpaMMbl HANpaBlICHHOCTH MapaOOJUYECKOW AHTCHHBI M0 H3MEPEHUSIM
1oJIs B TaJIbHEH W OmrbkHEH 30Hax: PykoBojacTBo k aboparopHoit padore / ['omun I. I'., Hukudopor A.
H., ®arees A. B., 3amorpunckuit B. A. - 2013. 18 c. [DnexrtponHsiii pecypc| - Pexum nocryma:
https://edu.tusur.ru/publications/3700, nata o6pamenus: 05.06.2018.

4. CkanspHblil aHATH3aTOP MapaMeTpoB 1enel p2m: PykoBoacTBo k maboparopHoii padore / T'o-
mun [. I, dareee A. B. - 2013. 47 c. [DOnexrponnsii pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/3729, nara o6pamenus: 05.06.2018.

5. HccnenmoBanue TUAICKTPUUECKUX aHTEHH: PykoBoaCTBO K jlabopatopHoit padote / ['omun I
I'., Hukudopos A. H., @atees A. B., 3amorpunckuii B. A. - 2013. 23 c. [DnekrponHbIit pecypce]| - Pexxum
noctyma: https://edu.tusur.ru/publications/3722, nata o6pamenuns: 05.06.2018.

6. MHccnenoBanue GpeppUTOBBIX BEHTWIICH U IUPKYISITOPOB: PykoBoacTBO K 1aboparopHoii pado-
te / Tommn I. I'., Hukudopos A. H., ®arees A. B., 3amorpunckuii B. A., Cokonosa XK. M., Ilaxycora E.
B. - 2013. 27 c. [Dnekrponnslii pecype] - Pexxum gocryma: https://edu.tusur.ru/publications/3730, mara
obpamenus: 05.06.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCHIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. UnTepHer Oubnuoreka ¢ AOCTYNOM K pedepaTUBHBIM U MOJHOTEKCTOBBIM CTaThSIM U Marte-
puanam koHpepenuuit IEEE Explore www.ieeexplore.ieee.org

2. 2. Kpynneitmuii poccuiickuii ”HQOpPMAaIIMOHHBIA TOPTaJl B 00JIACTH HAyKH, TEXHOJIOTUH, ME-
TUITUHBL U 00pa3oBaHus. www.elibrary.ru
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MUKpOBOJIIHOBOI TEXHUKH

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI JIJIsl TPOBEJCHHMSI 3aHSATUI CEMIUHAPCKOTO TUTIA, TIOMEIICHHE JIJISl KypCOBOTO MPOSKTHU -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTalHi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 328 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnstotepubie paboune ctanuuu (14 mr.);

- JleMoHcTpaimoHHoe 00opyI0BaHue IJisl Tpe3eHTalui (nmpoek-rop 1 mit., s3xkpan 1 mrT.);

- Ocmmmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mit.);

- I'eneparop curnana 33522A (1 mrT.);

- Bomermetp tmg. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 m.);

- Anamm3zatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- MynetumeTp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 miT.);

- I'eneparop 1'3-14 (2 wit.);

- I'eneparop '4-126 (1 mrT.);

- Usmeputens P2-60 (2 G10ka);

- Usmeputens P5-12 (1 mrT.);

- Usmepurenbhas auaus P1-27 (1 wr.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);

- OnopHO-NOBOPOTHOE yCcTpoicTBO (1 1IT.);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome
Microsoft Office 2010 u Huxe
PTC Mathcad 15

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadOpaTOPHbIX padoT
Jlaboparopusi MUKPOBOJIIHOBOM TEXHUKH
yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATHI MPAKTUYECKOTo TUIA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOTO MPOEKTHU -
poBaHuA (BBIHOJIHGHI/ISI KYpPCOBBIX pa60T), IIOMCIICHUEC JIA MPOBCACHUA T'PYIIIIOBBIX U MHAWBUAYAJIbHBIX
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KOHCYJIbTaLMi
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 328 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Komnstotepubie paboune cranuuu (14 mrt.);
- JleMoHCTpaIMoHHOE 000pyI0BaHHUE Ul Ipe3eHTaIui (poek-Top 1 mT., okpaH 1 mrT.);
- Ocmmmnorpadg GDS — 71022 (1 mT.);
- U3smeputens P2M-18 (1 mrt.);
- I'eneparop curnana 33522A (1 mrT.);
- Bonmermetp tug. GDM 8145 (1 mr.);
- Usmeputens P2M-04 (1 m.);
- Anammszatop criekrpa CK4M-04 (1 wr.);
- Ocmmmnorpad nudposoit MS07104 (1 mT.);
- Mynstumetp mudposoit 34405A (1 mr.);
- Uctrounuk utanus GPD-73303S (1 mt.);
- I'eneparop 1'3-14 (2 wrt.);
- I'eneparop I'4-126 (1 mrT.);
- Usmepurens P2-60 (2 Groka);
- Usmeputens P5-12 (1 mT.);
- U3meputenbuas iunust P1-27 (1 wit.);
- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);
- OnopHO-NOBOPOTHOE YCTPOUCTBO (1 1IT.);
- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmMHoe obecrnieueHue:
— Adobe Acrobat Reader
— Google Chrome
— Micran Graphit
— Microsoft Office 2010 u Huxe
— PTC Mathcad 15

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHoOe o0ecneuyeHue ISl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 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, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

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

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

CornacosaHa Ha noprane Ne 28243 14



13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. ITo xakOMy 3aKOHY IIPY U3MEHEHUH YaCTOThI U3MEHSAIOTCS IOTEPU B MeTajuiax?
-IIPY YBEIUYECHUH YaCTOThI YMEHBIIIAKOTCS 10 JINHEWHOMY 3aKOHY,
-TIPY YBEJIUYEHUH YaCTOTHI PACTYT IPOMOPLHMOHAIBHO KOPHIO KBaJPATHOMY U3 YaCTOTHI,
-IIPY YBEJIUYECHUH YaCTOTHI PACTYT JIMHEWHO,
-YMEHBIIAIOTCS MPH YBEIUYEHUH YaCTOTHI TPOINOPIUOHAIIBHO KOPHIO KBAIPaTHOMY M3 4aCTOTHI.

2. TommmHa CKUH-CIIOS — DTO

-TOJIIIMHA OKCUIHOM TIEHKH, 00pa3yrolieicss Ha MOBEPXHOCTH MeTalla,

-I‘J'Iy6I/IHa HpOHI/IKHOBeHI/Iﬂ I10JIA B METAJIJI C YBGJ'H/I‘—IeHI/ICM €ro aMHJ'II/ITyI[I)I B pa3,
-IITyOWHA MPOHUKHOBEHMSI TOJII B METAJIT C YMEHBIIIEHUEM €ro aMILTUTY/BI B € pa3s,
-I‘J'Iy6I/IHa HpOHI/IKHOBeHI/Iﬂ I10JIA B METAJIJI C YMeHBH_IeHI/IeM ero aMHJ'II/ITy)IBI B2 pasa.

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

-KOMIIOHEHTBI HAaNPSYKEHHOCTH IOJIEN MMEIOT BELLIECTBEHHBIEC 3HAYEHNUS,

-KOMITIOHCHTEI HAIIPSIXKEHHOCTHU onen NPUHUMAIOT MaKCUMAJIbHBIC NI MUHUMAJIBHBIC 3HAYCHUS,
-COIIPOTHUBIIEHUE JINHUU PABHO CONIPOTUBIIEHUIO HATPY3KH,

-COIIPOTHUBJICHUEC JIMHUU ABJISACTCA BCIICCTBCHHBIM.

4. OxBuBaneHTHole ceueHus B JIII — 310 ceueHns, B KOTOPBIX

-KOMITOHEHTBI HAIIPSYKEHHOCTH T10JIEN UMEIOT BEILIECTBEHHBIE 3HAUYCHHUS,

-KOMITOHEHTBI HAMIPSKEHHOCTH TMOJIEH NPUHUMAIOT MAaKCHUMAJIBHBIE WIM MUHUMAJIbHbIE 3HAUYCHUS,
-COIIPOTHUBIICHUE JIMHUU PABHO CONPOTUBJICHUIO HATPY3KH,

-COINPOTHBIICHHUE JINHUU SIBJIICTCS BEIIECTBEHHBIM.

5. Kakum B 00111eM citydae sIBIsIeTCsl OJIHOE CONPOTUBIICHUE JTUHUU?
-BEILIECTBEHHBIM,

-IIOCTOAHHBIM,

-IEpEMEHHBIM,

-KOMITJICKCHBIM.
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6. KakuM sIBiIsieTCSl BOTHOBOE CONPOTUBIIEHUE JTMHUM?:
-peaKTUBHBIM,

-BEILIECTBEHHBIM,

-[IOCTOSIHHBIM,

-IEpEMEHHBIM,

7. lneiid — 310 0Tpe30K Punepa,

-pa30MKHYTBIN Ha KOHIIE,

-KOPOTKO3aMKHYTBII Ha KOHIIE,

-Harpy>KeHHBIM Ha aKTUBHOE CONPOTHUBIICHNE,
-I/IMGIOH_II/Iﬁ YUCTO PCAKTUBHOC BXOAHOC COMPOTUBJICHUC.

8. K ueThIpexmnoatocHUKaM OTHOCSATCS
-pUIBTPBI

-Harpy3Kd

-JIeJUTETU MOUTHOCTH
-HanpaBJIEHHbIE OTBETBUTEN

9. B 3aKpbITBIX PE30HATOPAX BO3MOXHBI TOJIBKO TaKHe KOJIeOaHUsI, /I KOTOPBIX MO UIMHE pe30Ha-
TOpa yKJIabIBa€TCs LIE€J0€ YUCIIO

-A

-A2

-M4

-2\

10. K auccunatuBHBIM yCTPOMCTBAM OTHOCSTCSA
-(pazoBpamarenu

-TIepeXoIbl

-aTTEHI0aTOPbI

-HaIlpaBJICHHbIE OTBETBUTEIU

11. C moMouipto Kakoro mnojisi MOKHO U3MEHUTh HAIIPaBIICHUE IUPKYIALUU B Y-LUPKYIATOpE?
-IIOCTOAHHOI'O MAarHuTHOT'O

-IePEMEHHOT0 MarHUTHOTO

-3JIEKTPUYECKOTO

-3JIEKTPOMAarHuTHOTO

12. BHyTpeHHss 3a7a4a TEOPUU aHTCHH MPUMEHUTENBHO K JIMHEHHBIM aHTEHHAM O3HAa4YaeT HaXo-
KICHUE

-pacrpezeseHys nojisi BHyTPpH POBOJIHUKA,

-3aI1aCEHHOM B aHTEHHE DHEPIUU,

-pacrpeeseHns TOKa BJI0JIb IPOBOIHUKA,

-TeMIepPaTypbl BHYTPEHHUX LITyMOB.

13. Kakyro nonsipusanyio Ha3blBarOT Bpallaroueics?
-TOPU30HTAJIBHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMNTUYECKYIO.

14. Y kakux noasipusalyil BEKTOpP COXpaHIET CBOI0 OPUEHTALMIO B IPOCTpaHCTBE?
-y BEpPTHKAJIbHOM,
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-y TOPU30HTAJIbHOM,
-y HaKJIOHHOM,
-y AJUTMNTAYECKOM.

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

-KH/JI = KIIJ] * KY

-KY = KITJI*KH/]

-KITJ1 =KHJI / KY

- KITIJI=KY /KH/]

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

-J10 KOTOPOM pa30rpeBaeTcss aHTeHHA B PEXXKUME Mepeiay,
-COOCTBEHHBIX IIIyMOB aHTEHHBI B peXXKUMeE MPUEMa,
-COOCTBEHHBIX U BHEIIHUX IIIyMOB IPUEMHON aHTEHHBI.

17. Y xakoil ©3 aHTEHH B OCEBOM PEKUME M3ITYyUCHUS IITUpE pabouuii Arama3on?
-y TPEXBUTKOBOU LIUJIUHAPUYECKON CIIUPAIILHON aHTECHHBI,

-y IIECTUBUTKOBOW HWIMHAPUYECKON CIIUPATIbHON AaHTEHHBI,

-y TPEXBUTKOBOW KOHUYECKOU CIIUPATIbHON AHTCHHBI.

-y IIECTUBUTKOBOW KOHMYECKON CITUPAJIbHOU AaHTEHHBI.

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

-BEpPTUKAJIbHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMITHYECKYIO.

19. Kakue Tunbl anepTypHbIX aHTEHH B paAuOAHaNa3oH NPULLIA U3 ONTUKU?
-pYHOpHBIE AHTCHHBI,

-aHTEHHBI Ha 3aMEJIAIOIINX JTUH3aX,

-aHTEHHBI Ha YCKOPSIOIINX JIMH3AX,

-3€pKaJIbHbIE aHTEHHBI.

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

-napaboIMYeCcKuil,

-TUTIEPOOTNICCKHM,

-3JUIMIITUYECKUN.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Jluanm mepemaun: ompeneieHue; peryasipHble, HeperysipHble, OOHOPOIHBIC, HE OTHOPOIHBIC.
OTKpBITHIC, 3aKPHITHIE — UX IOCTOWHCTBA M HEJIOCTATKU, IpuMeHeHus. [Ipumepsr.

2. PapguonvHust: MOHATHE, CTPYKTYPHAs cXeMa, IPUMephl. JJOCTOMHCTBA ¥ HEJIOCTATKH 110 CpaBHE-
HUIO ¢ GUACPHBIMU JTUHUSIMHU. [[pUHINIT 3IEKTPOIMHAMUYECKOTO IMO00HS U €r0 HCIOJIb30BaHUE TIPU pac-
YeTax U IKCIICPUMEHTAIBHBIX UCCIICIOBAHUSX.

3. OcHOBHBIE MapaMeTPhl U XapPAKTEPUCTHKHU (DUICPOB: TUIIBI BOJIH, TUCTIEPCUOHHASI XapaKTepH-
CTHKa, 3aTyXaHHUe, IEKTPUUECKasi MPOYHOCTh, MPEACIbHAS W TOMyCTUMAasi MOIIIHOCTH, BOJTHOBOE COIPO-
TUBJICHHE, TOTOHHBIC TAPaMETPHI.

4. Marematndeckas mozaens smaui niepegadn CBU. OcHoBHBIE TpeOoOBaHUS, MPEIbIBISEMbIE K
buaepHbiM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B MPOBOJHUKAX U AUIJICKTPUKAX.

5. O0wsicHUTE, TTOYEMY OOBIYHO Pa0OTAIOT HA BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Ka-
KHUX ClIydasx paOOTalT Ha BOJIHAX BBICIIMX THUMOB? B KakuxX NTUHUSX MUMEET MECTO JUCIEPCHUS U B 4YeM
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nposieisieTcs? Kak oHa BiaMsieT Ha paclipocTpaHEHHE CUTHAJIOB?

6. JIByXmpoBoAHas M KOaKCHalbHasl JTUHUM: BOJHA OCHOBHOIO THWIIA, €€ JUIMHA U (a3oBasi CKO-
pPOCTBh, BOTHOBOE COMPOTHBIICHHE, TOTOHHBIE MapaMeTphl. YCIoBUEe pabOThl HA BOJHE OCHOBHOTO THIIA B
KOaKCUATbHOM JTMHUU. MapKUpOBKa KOAKCHATBHBIX KaOee.

7. I1onockoBbIE 1 MUKPOIIOJIOCKOBBIE JINHUU: Pa3HOBUAHOCTH, BOJTHA OCHOBHOTO THIIA, €€ JJIMHA U
¢dazoBas CKOPOCTh, BOTHOBOE CONPOTUBIICHHE, TOTOHHBIE TApaMeTPhl, CTPYKTypa MOJIs.

8. BosIHOBOABI MPSIMOYTOJILHOTO CeUeHUs. THUIMbl BOJIH, KpUTUYECKHUE JIIMHBI BOJIH. BoiHa OCHOB-
HOTO THUIIA, YCIIOBHE €€ CYIECTBOBAHMS, CTPYKTYpa MOJIsA, XapaKTEPUCTUUECKOE U BOJIHOBOE COIIPOTHUBIIE-
HUs, TIepeiaBaeMasi MOIHOCTb. TeXHOJIOT sl U3TOTOBJICHUS U CTaHAapThL. [IpuMenenus.

9. BonHOBOABI KPYIJOro ceyeHus. TUIbl BOJH, KPUTUYECKUE JJIMHBI BOJH. BoJlHa OCHOBHOIO
THUIIA, YCIOBUE €€ CYILECTBOBaHUS, CTPYKTypa MOJIsA, XapaKTEPUCTUUECKOE W BOJIHOBOE CONMPOTUBIICHUS,
nepeaaBaemMasi MOIHOCTb. TeXHOJIOrus N3rotoBienus. [Ipumenenus.

10. JInauu nepenadu ¢ MOBEpXHOCTHOM BONHOM. [1oHsATHE MOBEpXHOCTHOI BOJIHEL, €€ JUIhHA U (a-
30Basi CKOPOCTh, CTPYKTypa nojst. [Ipumepsl peanuzanuii JII1 ¢ moBepXHOCTHOM BOJHOW U PUMEHEHUS.

11. qunanazons! anuH BoiH. [lonstue CBY. Tumbl npuMeHseMbIX B pa3iIMYHbIX JUarna3oHax Qumie-
poB. [IOHATHS SKBUBAJICHTHBIX JIMHUI U cXeM. BOJHOBOW M KJIaCCHUYECKHI MOIXObI, CBS3b MEXKIY HUMU.

12. Koapumment orpaxkenus ot Harpysku, KbB, KCB, conpoTuBieHne IMHUM U COOTHOIICHHUE
Mexay HuMU. [loBenenne Momyns kod(pduIMEeHTa OTpakeHUs B HAealbHBIX U peanbHbIX JIII. Peso-
HAaHCHBIE CEYCHUS, 3HAUCHHS B HUX HANPSXKEHHOCTEN MOJIEN U COITPOTUBJIEHUM.

13. Koaddumnuent orpaxkenus ot Harpy3ku, KbB, KCB, conmpotuBienrne JMHUN U COOTHOIIICHHE
mexny HuMmu. [loBeaenne Moays kodhduUileHTa OTpaKeHHsI B UICATbHBIX U peajbHBIX TUHUIX. Pexu-
MbI B JIIT 1 BX CBSI3b C CONMPOTUBICHUEM HATPy3KH.

14. ®opmyna TpaHCHOpPMALUU CONPOTUBIICHUH C MOACHEHUSAMHU. DKBUBAJICHTHbBIE CEUCHHS U pac-
CTOSIHUSL MEX1Yy HUMHU. BXxomHoe conmpoTHBIeHHE OTpe3ka (uaepa, 3HaueHHUs B Cilydyae peaKTHBHBIX Ha-
rpy3ok. [loHsTHe meidoB, UX BXOJHBIE COIPOTUBIICHHUS, TPUMECHEHUS.

15. ®opmyna TpaHchopManuu CONMPOTUBICHUH C TTOSICHEHUSIMU. Pe30HaHCHBIE CEYEHHS U PacCTO-
SHUS MeX1y HUMU. [ToBeeHre B HUX KOMIOHEHT HAMPSX)KEHHOCTH AJIEKTPUUYECKOr0 1 MarHUTHOTO TIOJIEH,
CBSI3b C MOJyJIeM Kod((uLMeHTa oTpakeHus oT Harpy3ku. CONpoTUBICHHUE JIMHUU B PE30HAHCHBIX cede-
Husx u cBsi3b ux ¢ KCB u KBB.

16. Y3Kk0moJIOCHOE COMIacOBaHUE aKTUBHBIX HArPYy30K. YeTBEPTHBOITHOBBIE TOHUKAIOIIUE U TTOBbI-
marorue Tpancopmaropsl, ux BriarodeHus B JII1 1 BIOOp 3HAYeHUI COMPOTUBICHUH. DKBUBAJICHTHBIE
cxembl, pacnpenenenus Hanpsokenusi, KbB wim KCB Brons JIIT pu cornmacoBanuu.

17. Y3k0moja0CHOE COTTacOBaHUE KOMIUIEKCHBIX HAarpy3ok. MeTo KOMIEHCUPYIOIIUX PEAKTUBHO-
CTeH, MocIe0BaTeIbHOE U NapajuieabHoe BKItoYeHHs ux B JIII. DOxkBuBaneHTHble cxeMbl. [loscHeHHs Ha
Kpyroso# nuarpamMmme Bonbnepra — Cmura.

18. Y3K0Ioa0CHOE COrTacoBaHUE KOMIUIEKCHBIX HArpy30k. MeToa KOMIEHCUPYIOIUX PEaKTUBHO-
CTeH, UX peanau3alus B BOJHOBOJHON TEXHUKE, SKBUBAJIEHTHBIE CXEMBI.

19. Tunoseie snemeHTbl TpakToB CBY: SKBUBAJIEHTH aHTEHH, PEAKTUBHBIE HArpy3KH, 4YeT-
BEPTHBOJIHOBBIE METAJUIMUECKUE N30SI TOPBI.

20. TunoBblie 351emMeHThl TpakToB CBY: BOJHOBOJIHBIE COEAMHEHNS, TTOBOPOTHI, KOAKCUAIBHO-BOJI -
HOBOJIHBIE MIEPEXObl U IEPEXO/IBI C MPSMOYTOJIHHOTO BOJTHOBO/IA HA KPYIJIBIM.

21. OOBEMHBIN pe30HATOP: YCTPONCTBO, PA3HOBUIHOCTH, TpuMeHeHUs. CpaBHEHHUE ¢ KoeOaTeb-
HBIM KOHTYpOM. BKIlIoueHure B TPaKT, CBA3b C BHEUTHUMU LETISIMH.

22. O0BeMHBIE PE30HATOPHI: THUITHI KOJI€OaHM, pe30HAHCHBIE JUTMHBI BOJIH, TOOPOTHOCTH. YCTPOii-
CTBO M MIPUMEHEHUE KOAKCHAJIBHOTO PE30HATOpA.

23. CryneHuarble ¥ IUIaBHBIE coracylonue mnepexonsl. Kiaccudukanus ympaBisiFOnImnx
yCTpoHCTB. MeXxaHMYeCKUe aTTeHI0ATOPhI U (ha30BpalaTely.

24. Muoronomocauku CBY: mmockocTu orcyeTa ¢as, BOJIHOBON M KIACCUYECKUM MOAXOIbI OTIH -
CaHus, HOPMHPOBKA TOKOB M HAMPSHKEHUHN, TAAAIOUIUE U OTPAKEHHBIE BOJIHBI.

25. BonmHoBas matpuia paccestHUs: (GU3UYSCKHA CMBICT AJIEMEHTOB, HCIIBITATCIIBHBIC PEKUMBI.
IIpumeHeHus.

26. Matpuiisl CONPOTUBICHUH M TIPOBOAMMOCTEH: (DU3MUYECKUNA CMBICT DJIIEMEHTOB, UCIIBITATEIb-
Hble pexuMbl. [Ipumenenus.

27. VneanbHble U pealibHbIe MAaTPHUIbl. MaTpuila paccestHusl UIeadbHOTO BEHTHIIA, (PU3HUECKUIN
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CMBICJI €€ JIEMEHTOB.

28. OyHaaMeHTaIbHbIE CBOMCTBA MATPHUIl: B3AMMHOCTH, CHMMETPUHU, HETUCCUMTIATUBHOCTH; TTOHS -
THS1, MaTeMaTU4YecKue (GopMyaHpPOBKH, HEOOXOIUMOCTh yUeTa.

29. HenuccunaTUBHBIA YETHIPEXITOIOCHUK: MAaTPHUILIBI COMPOTUBIICHUN U paccesiHus. PeakTHBHBIN
MHOTOIOJIFOCHUK.

30. ®epputhl U Ux cBoiicTBa. HeB3ammubIe ycTpolicTBa Ha ocHOBe dddekra Dapanes u ¢ mo-
MePEYHO-TIOIMArHHYCHHBIM (eppuToM (BeHTHIIN). DazoBpalaTenu.

31. Hupkynstop: NOHATHE, MATPHULIBI PACCESIHUSA, YCTPOMCTBO, HA3HAYCHUE U TPUMEHECHUS.

32. HanpaBneHHBIN OTBETBUTENb: MOHATUE, MAaTPUIA PACCESHUS, YCTPOINCTBO, HA3HAYCHUE U MPU-
MEHEHMUSI.

33. JlanmbHss1, MpOMEXXYTOUHAs U OJIMIKHSIS 30HBI aHTEHHBI. VIX TpaHUIIBI U CBOMCTBA TOJIEH

34. Haznauenue u KJ1acCU(pUKaLUs aHTEHH, TOHATHUS, ONPEIACTICHHUS.

35. BHyTpeHHSs 1 BHEILIHSIS 3a/1a4U TEOPUU aHTEHH.

36. AmmutynHast /1H, ee popma u mmpuHa, rpaguueckoe n300paxeHue.

37. Teopema o nepemuoxxenuu JIH oqHOTUITHBIX O0ydaresne.

38. ®da3oBas auarpamMma aHTeHHbI. Da30BbIN LIEHTP U LIEHTP U3ITY4YCHHUS.

39. MOIIHOCTh U COMPOTUBIIEHUE U3TyUYCHUSI AaHTCHHBI.

40. BxonHO€E CONPOTUBIIEHNE AHTEHHBI, CBSI3b C COIIPOTUBIIEHUEM U3TyUYEHUS.

41. Dnexkrpuueckas npoyHoCTh. [IpenenpHas u fomycTumasi MOITHOCTH.

42. Tlonspusanus, ee BUIbI, HEOOXOAUMOCTD yueTa MPH MpUeMe.

43. KH/I, KII n KY anTenHsl, onpeneneHus, B3auMOCBSI3H.

44. ]JleicTByroIas AJIMHA U TMANa30H pabounX 4acTOT aHTEHHBI.

45. IlpuHLIHUIT NIEKTPOJUHAMHYECKOTO MOI00US U €Tr0 UCIIOIb30BaHUE MPU UCCIICA0OBaHUU aHTECHH.

46. IIpyHLIMIIBI TOCTPOEHNUS CBEPXUIMPOKOIIOJIOCHBIX AHTEHH.

47. dynnamMeHTaIbHbIC OTPAaHUYEHUS B 00JIACTH aHTEHH.

48. IlpueMHble aHTeHHBI. DKBUBaNeHTHas cxeMa. @opmynsl Helimana s 9/1C.

49. IIpueMHbIC aHTEHHBI. YCITOBHS TPUEMa MAKCUMAJIBHOW MOIIIHOCTH.

50. ITpyHLIKIT B3aUMHOCTH M €TI0 UCIOJIb30BaHUE IPUMEHUTENIBHO K PAcYeTy XapaKTEPUCTUK IIPHU-
€MHBIX aHTEHH.

51. DddexTuBHas IOk aHTeHHBI, cBA3b ¢ KH]I 1 neiicTByromieit NInHON IMHEHHOW aHTEHHHBI.

52. lllymoBas Temneparypa anTeHHbI, CBsi3b ¢ KII/I, myTu ee cHI>KEeHUSI.

53. Ocob6eHHOCTH pabOThl AaHTEHH HAa HU3KUX U BBICOKUX YaCTOTaX.

54. DHepreTu4ecKue COOTHOIICHUS B TpUeMHbIX aHTeHHax Ha CBY B coriacoBaHHOM U paccoryia-
COBAaHHOM pEeXHMaXx.

55. ®opmyna uaeanbHOU paguonepesadu ¢ MOSCHEHUSIMM.

56. O0mue cBOICTBa aHTEHH MAaJIbIX JIEKTPHUYECKUX pa3MepoB. DJIEMEHTapHbIC M3TydaTeNu JIu-
HEWHOW M KPYrOBOM MOJISIPU3ALINY.

57. CuMMeTpuuHBIN >NeKTpuueckuil Bubparop. Pacnpenenenue toka, J[H, conporuBnenue uzmy-
venus, KH/I.

58. CumMeTpuuHbIi >NeKTpuueckuil BuOpatop. Pacnpenenenue Toka, AelCTBYyIomas JuiMHa, 3¢-
(bexT yKkopoueHus JJIMHBI BUOpaTopa, BXOJHOE CONPOTUBIICHHE.

59. KOHCTpYKIIMM CUMMETPUYHBIX JTMHEHHBIX BUOPATOPHBIX aHTeHH. CrocoObl MUTaHUs MOCpeN-
CTBOM JIBYXITPOBOJIHOM M KOAKCHaIbHOM JTMHUU. [I[pumenenus.

60. IletneoOpasuslit Bubparop [lucronpkopca. CriocoObl TUTaHUS MTOCPEACTBOM IBYX-ITPOBOJHOM
Y KoakcuaibHOM nuHui, JIH, npuMenenus.

61. KoHCTpyKIIMM HECUMMETPHUHBIX BUOpaTopoB. CriocoObl Bo30yxaeHus, JJH, mpumeneHus.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
1. JIunum nepenaqu.
2. YcerpoiictBa CBY.
3. AHTEHHBI.

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI
1. Jlunuum nepenaun ¢ T-BonHamMu
2. BoHOBOIHbBIE JTMHUHU TIEpEIavr
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3. Harpyxennslie oTpe3ku puaepon

4. Y3Kk0MnoJa0CHOE U IINPOKOIIOJIOCHOE COIIACOBAHNE
5. Muoronomocauku CBY 1 BOTHOBbIE MaTpUIIbI

6. [TapameTpbl U XapaKTEPUCTUKU AHTCHH

7. BubparopHble aHTECHHbI

8. AnepTypHble aHTEHHBI

9. AHTEeHHBIE PEIETKU

14.1.5. Bonpochl Ha caMONIOATOTOBKY
CoBrnazatroT ¢ TeMaMH KOHTPOJIBHBIX Pa0OT U JOMAIIHUX 33aHUM.

14.1.6. Tembl 1a00paTOpHBIX padoT
WccnenoBanne auarpaMMbl HAIIPaBICHHOCTH MapaOOIMueCKONM aHTEHHBI M0 U3MEPEHHUSM TOJIs B
najJpHeN U OJIM>KHEN 30HAX
CkansipHblii aHANIM3aTOp NapaMeTpos ueneid P2M
Hccnenoanue heppUTOBBIX BEHTHIICH U LIUPKYISATOPOB
HccnenoBanne MUANEKTPUUECKUX aHTECHH

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLuXxCcs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3adety, | lIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PaOOTHI, BONPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIEeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsl H HHBAJIH/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB IPEAYyCMAaTPUBACTCS J10-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTEHTOM 3aJJaHusl BCIYX;

- Ipe0CTaBIEHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TakuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCsl JOCTYII-
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

— MHCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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