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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)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-
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.

TY T. P.T'a3u3oB
OKCIIepTHI:

JloueHT Kadeapsl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOU PaJUOTEXHUKHU

(CBYuKP) A. 1O. Tlonkos
Crapuuii mpenonaBatens Kadeapbl
TeneBusieHus u ynpasienus (TY) A. B. Byceirnna
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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
teopu neneit, usuka, INEKTPoIMHAMUKA U PACTIPOCTPAHEHUE PATUOBOJIH.
[TocnenyromuMu TUCIUIUIMHAMH SIBJSIIOTCS: YCTPOMCTBA mprieMa U 00paOOTKH CUTHAJIOB, DJIEK-
TPOMArnuTHass COBMCCTUMOCTD PAANOIJICKTPOHHBIX CUCTCM.

3. TpeGoBanus K pe3yJibTaATaAM OCBOEHMS JUCHUILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HApaBiieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIECTSHIIUI:

— OIIK-3 cnnocoGHOCTRIO pemiaTh 3a7aud aHaju3a M pacdyeTa XapaKTEPUCTHK AICKTPHUUCCKUX
HeTIeit;

— TIK-6 roTOBHOCTBIO BBINOIHATH PACUET U MPOECKTUPOBAHUE JETalei, y3JI0B U yCTPOUCTB pa-
JUOTEXHUYECKUX CUCTEM B COOTBETCTBHM C TEXHUYECKUM 33JaHUEM C MCIOJIb30BAHUEM CPEJICTB aBTOMA-
TU3aLUN IPOEKTUPOBAHUS;

B pe3ynbrate u3yueHust JUCIUILIMHBI 00Y4aIOIIUICS TODKEH:

— 3HATh OCHOBHBIE METObI PEUICHMS 3a/1a4 aHaIu3a M pacuéra napaMeTpoB U XapaKTEPUCTUK
¢unepHeIx muHUH, ycTpolicTB CBY n antenH (OIIK-3);

— YMeTb B COOTBETCTBUU C TEXHUYECKHM 3a/IaHHEM BBIIIOJIIHATH PACUET U MATEMATHYECKOE MO-
nenvpoBaHue yctpoiictB CBY M aHTEHH ¢ MCHOJIb30BAaHMEM CTAaHAAPTHBIX MAKETOB NMPUKIAJAHBIX IPO-
rpamm (ITK-6);

— BJaJeTh OCHOBHBIMU METO/IaMHU pacy€Ta, MaTeMaTHUECKOr0 MOJIEIMPOBAHUS U SKCIIEPUMEH -

TaJbHBIX UCCIICOBAHUN MapaMeTpOB M XapaKTEpUCTHK (uaepHbIX JuHUH, ycTpoictB CBY u aHTeHH
(OIIK-3, I1K-6).

4. O0beM TMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 5.0 3aUeTHBIX eIMHMIIbI U IIPeCcTaBIeHa B Ta0Iu -
ue 4.1.
Ta6muna 4.1 — Tpy10eMKOCTb AUCIUIIIIMHBI

Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

5 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 70 70
Jlexknun 34 34
[IpakTnueckue 3aHATHS 18 18
JIaGoparopHble pabOThI 18 18
CamocrosTenbHas paboTa (BCero) 74 74
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 18 18
[IpopaboTKa JTEeKIIMOHHOTO MaTepuaa 35 35
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 21 21
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

o) o = 2 § 3 =
b o o S O = =
= jan} o O < E (D] s
? 3 s S S 2 U
HazBanus pa3aenoB TUCHUIUIUHBI 5 ) o, o, o 9 S
= = g = | §©° =
=9 < < O 0 o 5
= = © 1 ad S 2
5 cemecTp
1 DnekTpoMarHuTHbIE BOJIHBI B HAIpaB- 3 0 0 3 6 OIIK-3
JSIOUINX CUCTEMax
2 JIunum nepenauu ¢ T-BOIHOM, BOJIHO- 3 3 0 7 13 |OIIK-3, ITIK-6
BOJIHBIE U ONITOBOJIOKOHHBIE INHUU
3 JIuauu niepenaun KoHeuyHou JuiuHbl. Co- 3 3 0 5 11 OIIK-3, IIK-6
IJIJaCOBaHUE
4 Muoromnoimocankn CBY n BomHOBEBIE 3 0 4 7 14 OIIK-3, IIK-6
MaTpPHUIIbI
5 ITaccuBHele ycTpoiictBa CBY 3 0 4 8 15 |OIIK-3, ITK-6
6 IlapameTpsl nepenaromux 1 IPUEMHBIX 3 2 0 6 11 |OIIK-3, I1K-6
aHTECHH
7 BubparopHbie aHTCHHBI 3 0 0 3 6 OIIK-3
8 JIuHelHbIE HETIPEPBIBHBIE U AUCKPET- 3 3 4 9 19 | OIIK-3, ITK-6
HbIE CUCTEMbI, aHTEHHBI OEryIlei BOJIHbI
9 AneprypHble aHTECHHBI 3 3 6 12 24 | OIIK-3, TIK-6
10 AHTEHHBIE PEIIETKU 4 4 0 10 18 |OIIK-3, TIK-6
11 OcoGeHHOCTH aHTEHH Pa3IMYHOTO Ha- 3 0 0 4 7 OIIK-3
3HAYEHUSI U JUara30HOB
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
JUCLIATIIMH

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 ®usnka
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3 DnekTpoaHAMUKA U
pacrnpocTpaHeHue pagnuo- + + +
BOJIH

[Tocnenyromue TUCIUIIITUHBL

1 VYcerpoiicTBa npuema u
00pabOTKM CUTHAJIOB

2 DJIeKTpOMarHuTHas
COBMECTHUMOCTb pajHo- + + + + + + + + + + +
IEKTPOHHBIX CUCTEM

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, ¥ BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -

TUH
§ Bunwl 3ansatuit
= .
5 5 g g
5 < Cy 8 &, @DopMbl KOHTPOJIS
s = 2 g Z
<z = = @)
OIIK-3 + + + KonTponbhas pabota, o-
MallIHee 3aJaHne, JK3aMeH,
KoHCcneKT caMOonoAroTOBKY,
Tect
I1K-6 + + + KonrtponrHnas paborta, [lo-
MallHee 3aJaHue, JK3aMeH,
Koncnekr caMonoaroToBkH,
Otuer o naboparopHoii pa-
oote, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

3 z £
3 =
< 25
O
Ha3zBanus pa3znenos HaumeHnoBaHue 1a60paTopHbIX paboT z 7 &5
: X
> o =
e e g
= o
5 cemecTp
4 Muoronomocauku CBY | CkansipHblil aHanu3aTop napameTpos Leneit P2M 4 [1IK-6
Y BOJIHOBBIE MATPHULIBI Wroro 4
5 ITaccuBHble ycTpoiicTBa | ccnenoBanue GpeppUTOBBIX BEHTHIIEH U LIUPKYJISATO- 4 [1IK-6
CBY poB
Hroro
8 JIunelinple HccenenoBanue TUAIEKTPUIECKUX aHTEHH 4 [1IK-6
HelpepbIBHbIE U Wroro
JUCKPETHBIE CUCTEMBI,
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AHTCHHBI 66FYH_IGI71 BOJIHBI

HanpasieHHocTu. Crucrema U3 IByX BUOpaTopoB. JIu-
HEWHbIE YKBUJIUCTAHTHBIE PEIETKH. /[[UpeKkTOpHbIE U

9 Aneprypubie anTeHHBl | MccrienoBaHue AuarpaMMbl HaIIpaBICHHOCTH Mapado- 6 [1IK-6
JIMYECKON aHTEHHBI 110 U3MEPEHHUSM I10JIS B JAJBHEN U
OmKHEH 30HaX
Hroro 6
Hroro 3a cemectp 18
8. IIpakTHYecKkue 3aHATHA (CEMHUHAPBHI)
HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HanMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
8 Y =
= 2 E
3 = =
= 25
HasBanus pasnenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
S g =
2 o 2
= o
5 cemecTp
2 JInuauu nepenaun ¢ T- | OCHOBHBIE TEOPETUUECKUE CBEICHUS U PACUETHBIE CO- 3 OIIK-3,
BOJIHOM, BOJIHOBOJIHBIE M | OTHOLIEHMS. J[ByXIpOBOAHbIE IMHUM Nepenadn. Koak- [1IK-6
ONTOBOJIOKOHHBIE JINHUU | CHaJIbHBIC JIMHUHU Niepeauu. [lonockoBslie muHUN
nepenadd. BorHOBOABI NPSIMOYTOIBHOTO CEYEHMS.
BonHOBOZIBI KPYIJIOTO CEYEHHUS.
Hroro 3
3 JIunuu nepenaun OCHOBHBIE TEOPETUUYECKUE CBEACHUS U PACUETHBIE CO- 3 OIIK-3,
KOHEYHOU JJIMHBI. oTtHomeHust/ HarpyxeHHsie 0Tpe3ku GuaepoB. Y3Ko- I1K-6
CormnacoBanue II0JIOCHOE U IIMPOKOMNOJIOCHOE COITIACOBAHUE.
Hroro
6 [TapameTpsl OCHOBHBIE TEOPETUYECKUE CBEACHUS U PACUETHBIE CO- 2 OIIK-3,
nepefaronmx u otHolueHus. Ilepenaromas anrtenna. [Ipuemnas an- [1IK-6
NPUEMHBIX AaHTECHH TEHHA. DJIEKTPUUYECKH MaJible (JIEMEHTAPHBIC) U3ITY-
YaTenu.
Hroro 2
8 JIunelinple OCHOBHBIE TEOPETUUYECKUE CBEACHUS U PACUETHBIE CO- OIIK-3,
HENPEPbIBHBIE 1 oTtHOIIeHUsI. CHMMETPHUYHBIHN 3JIEKTPUUYECKUI BUOpa- I1K-6
JUCKPETHBIE CUCTEMBI, Top. JInHeHas ieneBas aHTeHHA. BepTukanbHblii 3a-
aHTEHHBI OeryIel BOIHBI |3eMJICHHBIN BUOpaTop. Pamounblie anTeHHBI. JInHeH-
HbIE€ HEIIPEPBIBHBIE CUCTEMBI. LlMnHapruyeckas u
KOHHMYECKasl CIUPAJIbHBIE aHTEHHBI. J[MaeKTpuye-
CKHE CTEPKHEBBIE AHTCHHBI.
Hroro 3
9 AneprypHble aHTeHHBl | OCHOBHBIE TEOPETUUYECKUE CBE/ICHUS U PACUETHBIE CO- 3 OIIK-3,
oTHoIeHUs. [1nockue uznyyaromme packpoiBbl. Boi- [IK-6
HOBOJIHBIE U3/1y4aTeIn U PYIOPHbIE aHTEHHBI.
3epKajbHble aHTCHHBI. JINH30BbIE aHTCHHBI.
Hroro
10 AnTensble pem€Tkn | OCHOBHBIE TEOPETUUECKUE CBEIEHUS U PaCUETHBIE CO- 4 OIIK-3,
OoTHoIIIeHUs. Teopema 0 MEPEeMHOKEHUH UarpaMm I1K-6
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JIOTOIICPUOINICCKUC AHTCHHBI. BOJ'IHOBOI[HLIG mIcJc-

BbIC AHTCHHBIC PCIICTKH. IInockue PCIICTKH.

Htoro

Hroro 3a cemectp

Tabimie 9.1.

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B

Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN

3 =
S | i3
Bunel camocTosTeInHON & )
HasBanus paznenos 2 = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
Y <
= S
5 cemecTp
1 DnekTpoMarHuTHbIE IIpopaboTka JIEeKIIUOHHOTO 3 |OIIK-3 KoHcnekt camonoaroros-
BOJTHBI B HAMIPABJISAIONINX | MaTepraia ku, KonTponwsHas pabora,
cucTeMax Hroro 3 TecT, Dk3ameH
2 JIuauu nepenaum ¢ T- [ToaroroBka kK mpakTuue- 3 OIIK-3, JloMamHee 3aganHue,
BOJIHOM, BOJTHOBOJIHBIC M | CKUM 3aHATHSIM, CEMHUHA- TIK-6 KoHcnexT camonoaroros-
ONITOBOJIOKOHHBIE JINHUU | paM ku, KontposnpHas pabora,
TecT, Dx3ameH
[TpopaboTka JIEKITMOHHOTO 4 ecT, Jk3ame
Marepuaia
Htoro 7
3 Jlunuu nepepaun [ToaroroBka k mpakTuue- 3 OIIK-3, |KoHCIeKT caMOnmoAroToB-
KOHEYHOU ITTUHBI. CKUM 3aHATHUSAM, CEMUHA- ITK-6 ku, KoHTponpHas pabora,
CornacoBanue pam TecT, Ox3amen
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hrtoro 5
4 Muoronomocauku CBY |IIpopabGoTka neKImoHHOTO 3 |OIIK-3, |KoHcnekT caMonmoaroToB-
Y BOJIHOBBIE€ MaTpPHIIbI Marepuaia [IK-6 ku, KoHTponpHas padora,
TYET 11 TOPHOM
OdopmieHre 0TYETOB 0 4 0 5 © E)rna6(:)3pa OpHO
abot T, DK3aMeH
nabopaToOpHBIM paboTam pabote, 1eCT, JK3ame
Hroro
5 [MaccuBHBIE ycTpoiicTBa | [IpopaboTka JTEKIIMOHHOTO 4 |OIIK-3, |KoHCIEKT caMOnoAroToB-
CBY Marepuaia I1IK-6 k1, KontponbHas pabora,
OdopmiieHre 0TIETOB TIO 4 OTG%T HE)F na6c§)aTopH0H
nabopatopHbeIM paboTam pabote, 1ecT, JK3aMCH
Hroro 8
6 TlapameTpor [ToaroroBka Kk mpaxkTHye- 3 |OIIK-3, |domamnHee 3a/1aHue,
nepearonmx u CKHUM 3aHSATUSIM, CEMHHA- I1K-6 Koncnekrt camonoaroron-
NPUEMHBIX aHTEHH pam ku, KonTponwsHas pabora,
[TpopaboTka TeKIHOHHOTO 3 Tect, Sxsamen
MaTepuana
Utoro 6
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7 Bubparophsie anTeHHbI | [IpopaboTka JEKIIMOHHOTO 3 OIIK-3 KoncnekTt camonoaroron-
Marepualia ku, KonTponwsHas pabora,
eH
Hroro 3 TecT, OK3aMm
8 JIuneiianie [ToaroroBka k mpakTuue- 3 OIIK-3, |JlomamiHee 3ajaHue,
HETpEPHIBHBIE U CKHM 3aHSATUSAM, CEMHHa- [IK-6 Koncnekr camonoaroros-
JUCKPETHBIE CHCTEMBI, pam ku, KonTponpsHas pabora,
i TUYET MO JIADOPaTOPHOU
aHTEHHBI OeryIiel BOJIHbI TIpopaBoTka TEKIHOHHOTO 2 O " e % 6(3) OpHO
T T, DK3aMeH
Marepuaia pabote, 1ect, Jksame
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
Utoro 9
9 AneprypHsble anTeHHBl | [loaroroBka k nmpaxkTuue- OIIK-3, |/lomamHee 3a1aHue,
CKHM 3aHSITHSIM, CEeMHHa- TIK-6 KoncriexT caMoI1iororos-
pam ku, KoHTponpHas padora,
TYET TI0 TaOOPaTOPHOM
[TpopaboTka JIEKIMOHHOTO 3 0 5 © T 9p P
abot T, DK3aMeH
Marepuaa pabote, 1ect, Jksame
OdopmiteHre 0TIETOB 1O 6
JabopaTOpHBIM paboTam
Hroro 12
10 AHTEHHBIE PEMIETKU [ToaroroBka Kk mpaxkTu4e- OIIK-3, |/lomamHee 3anaHue,
CKHUM 3aHATHSIM, CEMHHA- [IK-6 Koncnekr camonoaroros-
pam ku, KontposnbHas pabora,
TecT, Ox3ameH
[IpopaboTka TeKIHOHHOTO 4 ect, Jksame
Marepuaia
Uroro 10
11 Ocobennoctu anteHH |IIpopaboTka JTEKIMOHHOTO 4 OIIK-3 KoHcnexT caMmonoaroros-
Pa3IMYHOTO HA3HAYECHUS U | MaTepuaia ku, KoHTponpHas padora,
Tecrt, Dx3ameH
JTara3oHOB Vroro 4 ,
Hroro 3a cemectp 74
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 110
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

o . MaxkcuManbHbIA
o MakcuMabLHBIN MakcuManLHBIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
ESITELHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
5 cemectp
JloMarraee 3aganue 18
Koncnexkr caMmomnoaroros- 4 4 4 12
10
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K1

KonTponbhas pabota 6 6
OTuet no nmabopaTopHOii 18 6 24
pabote

Tect 5 5 10
Hrtoro makcumyM 3a nepu- 16 33 21 70
on

DK3aMeH 30
Hapacraromnm nrorom 16 49 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

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

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl OalIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJCTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENIBHO)

3 (yZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Amnrennsl: YuebHoe nocobue / I'ommn I'. I'. - 2012. 145 c. [DnexTponHbIl pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2794, nara obpamenus: 12.06.2018.
2. VYcrpoiictea CBY u antennsl: YuebHoe nocodue / Illanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [OnextponHblii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/712, nata 06-
pamenusi: 12.06.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. CBepXUHMPOKOMOIOCHBIE MUKPOBOJIHOBBIE ycTporcTBa/ moa pen. A. Il. Kpenurnxkoro, B. IL
MemanoBa. — M.: Paguo u cBs3b, 2001. — 560 c. (manumune B Oubnmoreke TYCVYP - 33 5k3.)
2. VYerpotictBa CBY u antennsl. [IpoektupoBanue (pa3upoBaHHBIX aHTEHHBIX PELIETOK/ IO PEel.
J.1. Bockpecenckoro. — M.: Paguorexnauka, 2003. — 632c¢. (nanuune B Oubnaroreke TYCVYP - 21 5k3.)
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3. VerpoiictBa CBY u antennsl: Y4yeOHuk st By3os/ .M. Bockpecenckuii u ap. — M.: Paguo-
texauka, 2006. — 375c. (nanuuue B oubamoreke TYCVYP - 20 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. Tommwn I'T. AnTenns! u ¢unepsl. COOpHUK 33124 ¢ GOpPMyIaMU U pEIICHUSIMH [ DIEeKTPOHHBIN
pecypc]: YuebHoe mocobue (y4eOHO-METOMUYECKOe MOCOOUE MO MPAKTHUYECKUM 3aHATHSAM). — TOMCK:
TYCVYP, — 2012, — 237c. [DMeKTpOHHBII pecypc] - Pexxum JIOCTYyTIA:
http://edu.tusur.ru/training/publications/2795, nara oo6pamenus: 12.06.2018.

2. VYcrporictea CBY u aHTeHHBI: y4eOHO-METOMYECKOEe MOCOOHe MO OpraHu3aIlul CaMOCTOS -
TeapHON paboTel ctymeHToB / Tommu . . - 2010. 42 c¢. [DnektpoHHBIA pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/7, nara obpamenus: 12.06.2018.

3. MHccnenoBanue auarpaMMbl HAIpaBlI€HHOCTH MapaOOJUYECKOM AaHTEHHBI [0 H3MEPEHUSIM
noJst B JayibHel u OmkHel 30Hax: PykoBoacTBo k naboparopnoii padore / ['ommn I. I, Hukudopos A.
H., ®aree A. B., 3amorpunckuii B. A. - 2013. 18 c. [DnekTponnslii pecypc]| - Pexxum nmocrymna:
https://edu.tusur.ru/publications/3700, nara o6pamenus: 12.06.2018.

4. CxanspHblid aHAIM3aTOP MapaMeTPoB Lienei p2M: PykoBoACTBO K jlabopaTopHoil padote / ['o-
mua [, I, ®areee A. B. - 2013. 47 c. [Dnexrponssli pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/3729, nara o6pamenus: 12.06.2018.

5. HccnenoBanue AMAIIEKTPUYECKUX aHTEHH: PykoBoacTBO K sraboparopHoit padote / Tommn I
I'., Hukudopos A. H., @ateeB A. B., 3amotpunckuii B. A. - 2013. 23 c. [DnexTpoHHbIi pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/3722, nara obpamenus: 12.06.2018.

6. HWccnenoBanue peppuTOBBIX BEHTHIIEH U IUPKYIATOPOB: PyKoBOACTBO K J1abopaTtopHoi pabdo-
te / Tommn I. T, Huxudopor A. H., @atees A. B., 3amorpunckuii B. A., Cokonosa XK. M., [Taxycosa E.
B. - 2013. 27 c. [DnekrponHsbIii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/3730, narta
obpamrenusi: 12.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIsl JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (PopMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(OPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. 1. MHTepHeT 6ubimoTeKka ¢ JOCTYNOM K pedepaTUBHBIM U MOJTHOTEKCTOBBIM CTaThsM U MaTe-
puanam koHpepenuuii IEEE Explore www.ieeexplore.ieee.org

2. 2. Kpynneiimmii poccuiickuii H”HGOpPMAIIMOHHBIN MOpTaJl B 00JaCTH HAyKU, TEXHOJOTHH, Me-
TUIIHBL U 00pa3oBaHus. www.elibrary.ru

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
I[J'IH IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/II, TC-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITUUECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TEXHUYECKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

ydeOHast ayJuTOPHS TSI TPOBEACHUS 3aHATHHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui NPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHasi ayIuTOpHsI JAJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, TOMEIIEHHE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELICHUE JJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTalMi

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 328 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotepnsie paboune craniuu (14 mr.);

- JleMoHcTpanmonHoe 00opyI0BaHue s Tpe3eHTanui (mpoek-Top 1 mt., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mwt.);

- Usmeputens P2M-18 (1 mT.);

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

- Boastmerp nud. GDM 8145 (1 wr.);

- Usmeputens P2M-04 (1 mrt.);

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

- Ocuumnnorpad nudposoit MS07104 (1 mwrt.);

- Mynstumetp uugponoit 34405A (1 wr.);

- Ucrounuk nuranus GPD-73303S (1 mr.);

- I'eneparop I'3-14 (2 wt.);

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

- Usmeputens P2-60 (2 610ka);

- Usmeputens P5-12 (1 mt.);

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

- Bekropnslit ananuszarop curaanos PAM-18 (1 mt.);

- OnopHO-1oOBOPOTHOE ycTpoicTBO (1 mIT.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Microsoft Office 2010 u ke

— PTC Mathcad 15

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHas ayuToOpus JUIs MPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHSATHI MPAKTUIECKOTO TUIA, ydeOHas ayIMTOpHS I POBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yaeOHasi ayTuTOpHsI AJIsl TPOBEACHHUSI 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE JJIsl TIPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJIbTAaLlU

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynwuia, 1. 47, 328 ayn.

Ornucanue UMEIIErocs 000pyIOBaHUS:

- Komnibrotepueie pabouune cranuuu (14 mr.);

- leMoHCcTpalioHHOEe 000pyIOBaHKE ISl Mpe3eHTaui (Mpoek-top 1 mT., skpaH 1 mr.);

- Octmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mrt.);

- 'enepatop curnana 33522A (1 wr.);
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- Bonmermetp nug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

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

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);
- Mynstumetp mudposoit 34405A (1 mr.);

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

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

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

- Usmeputens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munaust P1-27 (1 wrt.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mit.);
- OnopHO-NOBOPOTHOE yCTPOUCTBO (1 1IT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Micran Graphit

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
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 obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mit,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U JPYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronInXcs
C MHBaJIMIHOCTHIO, TOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB 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 U3MEHSIOTCS IOTEPU B MeTajuiax?
-IIPY YBEJIUYECHUH YaCTOTHl YMEHBIIIAKOTCS 10 JINHEWHOMY 3aKOHY,
-TIPY YBEIUYEHUH YaCTOTHI PACTYT IPOMOPLMOHAIBHO KOPHIO KBaJPATHOMY U3 YaCTOTHI,
-IIPY YBEJIUYECHUH YaCTOTHI PACTYT JIMHEWHO,
-YMEHBIIAIOTCS MPH YBEIUYEHUH YaCTOTHI TPOIMOPIUOHAIIBHO KOPHIO KBAIPaTHOMY M3 4aCTOTHI.

2. TonmmHa CKUH-CIIOS — DTO

-TOJIIIMHA OKCUIHOM TIIEHKH, 00pa3yrolIeicsl 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,
-NITyOWHA TPOHUKHOBEHMSI MOJISI B METAJIT C YMEHBIIIEHHEM €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 HANPSYKEHHOCTHU MOJIEN MMEIOT BELLIECTBEHHBIE 3HAYEHNUS,

-KOMITIOHCHTEI HAIIPSIXKEHHOCTHU onen MNPUHUMAIOT MaKCUMAJIbHBIC NI MUHUMAJIBHBIC 3HAYCHUS,
-COIIPOTHUBIIEHUE JINHUN PABHO CONPOTUBIIEHUIO HATPY3KH,

-COIIPOTHUBJICHUEC JIMHUU ABJISACTCA BCIICCTBCHHBIM.

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

-KOMITOHEHTBI HAIIPSYKEHHOCTH T10JIEH UMEIOT BEILIECTBEHHBIE 3HAUYCHHUS,

-KOMITOHEHTBI HAMIPSKEHHOCTH TMOJIEH NPUHUMAIOT MAaKCHUMAJIbHBIE WM MUHUMAJIbHbIE 3HAUYCHUS,
-COIIPOTHUBIICHUE JIMHUU PABHO CONIPOTUBIICHUIO HATPY3KH,

-COIPOTHBIICHHUE JINHUU SIBJIICTCS BEIIECTBEHHBIM.

5. Kakum B 00111eM citydae sIBIsIeTCsl MOJIHOE CONPOTUBJICHUE JTUHUU?
-BEILIECTBEHHBIM,

-IIOCTOAHHBIM,

-IEpEMEHHBIM,

-KOMITJICKCHBIM.

6. Kakum sIBJISIETCS BOTHOBOE CONPOTUBIIEHUE JIMHUU ! :
-pEaKTUBHBIM,

-BEIIECTBEHHBIM,

-IIOCTOSIHHBIM,

-TIEPEMEHHBIM,

7. llnetid — aTo oTpe3ok duaepa,
-pa30MKHYTHII Ha KOHIIE,
-KOPOTKO3aMKHYTBII Ha KOHIIE,
-Harpy>KeHHBIM Ha aKTUBHOE COMPOTHBIICHNUE,
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-I/IMGIOH_II/Iﬁ YUCTO PCAKTUBHOC BXOAHOC COMPOTUBJICHUC.

8. K ueThIpexmnoatocCHUKaM OTHOCSATCS
-pUIBTPBI

-Harpy3Ku

-JIeJUTETN MOUTHOCTH
-HanpaBJIEHHbIE OTBETBUTEN

9. B 3aKpbITBIX PE30HATOPAX BO3MOXKHBI TOJIBKO TaKHe KOJIeOaHUsI, /I KOTOPBIX MO UIMHE pe30Ha-
TOpa yKJIabIBa€TCs LIE€J0€ YUCIIO

-A

-A2

-M4

-2\

10. K auccunatuBHBIM yCTPOMCTBAM OTHOCSITCSA
-(pazoBpamarenu

-TIepeXoIbl

-aTTEHI0aTOPbI

-HaIlpaBJICHHbIE OTBETBUTEIU

11. C moMouipt0 Kakoro mojisi MOKHO U3MEHUTh HAIIPaBIICHUE IUPKYIALUU B Y-LUPKYISATOpE?
-IIOCTOAHHOI'O MAarHuTHOIT'O

-IePEMEHHOT0 MarHUTHOTO

-3JIEKTPUYECKOTO

-3JIEKTPOMAarHuTHOTO

12. BHyTpeHHss 3a7a4a TEOPUU aHTEHH MPUMEHUTENBHO K JIMHEHHBIM aHTEHHAM O3HAa4yaeT HaXo-
KICHUE

-pacrpezeseHus nojisi BHyTPpH IPOBOIHUKA,

-3aI1aCEHHOMN B aHTEHHE DHEPIUU,

-pacrpeeseHns TOKa BJI0JIb IPOBOIHUKA,

-TeMIepPaTypbl BHYTPEHHUX LTyMOB.

13. Kakyro nonsipusanuio Ha3blBarOT Bpallaroueics?
-TOPU30HTAIIBHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMITHYECKYIO.

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

-y TOPU30HTAJIbHOM,

-y HaKJIOHHOM,

-y JUIUIITAYECKOH.

15. IlpaBuibHBIE COOTHOLICHUS MEXAY KO3((UIIMEHTaMU yCUJICHHUS, HAIPaBJIEHHOTO JeHCTBUS U
MOJIE3HOTO JEUCTBUA:

-KH/I = KIIJ] * KY

-KY = KITJI*KH/]

-KITJ1 =KHJ / KY

- KITJI=KY /KH/]
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16. I[llymoBast Temneparypa aHTEHHBI — 3TO TEMIIEpaTypa:
-CpCabl, B KOTOpOfI HaxoauTCsda aHTCHHA,

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

17. Y xakoil ©3 aHTEHH B OCEBOM PEKUME M3ITYyUCHUS IITUPE pabouuil Arama3on?
-y TPEXBUTKOBOU LIUJIUHAPUYECKON CIIUPAIIbHON aHTECHHBI,

-y IIECTUBUTKOBOW HMWJIMHAPUYECKON CIIUPATIbHOW AaHTEHHBI,

-y TPEXBUTKOBOW KOHUYECKOU CIIUPATIbHON AHTCHHBI.

-y IIECTUBUTKOBOW KOHMYECKON CITUPAJIbHOU aHTEHHBI.

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

-BEpPTUKAJIbHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMITHYECKYIO.

19. Kakue Tunbl anepTypHbIX aHTEHH B paAuOAHAaNa3oH NPULLIA U3 ONTUKU?
-pYHOpHBbIE AHTCHHBI,

-aHTEHHBI Ha 3aMEJIAIOIINX JTUH3aX,

-aHTEHHBI Ha YCKOPSIOIINX JIMH3AX,

-3€pKaJIbHbIE aHTEHHBI.

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

-napaboIMYeCcKuil,

-TUTIEPOOTNICCKHM,

-3JUIMIITUYECKUN.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Jluanm mepemaun: ompeneseHue; peryasipHble, HeperysipHble, OAHOPOIHBIC, HE OTHOPOIHBIC.
OTKpBIThIE, 3aKPBITHIE — UX JOCTOMHCTBA U HEAOCTATKH, MpUMeHeHus. [Ipumepsl.

2. Pagnonuuus: OHITHE, CTPYKTYpHAas cXxeMa, MpuMephl. JJoOCTOMHCTBA M HEIOCTATKHU 110 CPaBHE-
HUIO ¢ GUACPHBIMU JTUHUSIMHU. [[pUHINIT 3IEKTPOIMHAMUYECKOTO MO00HS U €r0 MCIOJIb30BaHUe TIPU pac-
YeTax M SKCIEPUMEHTAIBHBIX UCCIICIOBAHUSX.

3. OcHOBHBIC MapaMeTphl U XapPAKTEPUCTHKHU (UICPOB: TUIBI BOJIH, TUCTICPCUOHHASI XapaKTepH-
CTHKa, 3aTyXaHHe, MIEKTPpUUECKasi MPOYHOCTh, MPEACIbHAS W TOMyCTUMAasi MOIIIHOCTH, BOJTHOBOE COIPO-
TUBJICHUE, TIOTOHHBIE ITAPAMETPHI.

4. Marematnueckast Mozenb JuHui nepenaun CBY. OcHoBHBbIE TpeOoBaHUS, NPEAbSBIIEMbIE K
buaepHpiM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B MPOBOJHUKAX U AUIJICKTPUKAX.

5. O0wsicHUTE, TOYEMY 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 YeM
nposiBisieTcsi? Kak oHa BIUsET HA pacpoCTpaHEHUE CUTHAIOB?

6. JIByXmpoBoaHas W KoaKCHalbHas JTUHUH: BOJHA OCHOBHOTO THWIIA, €€ JUIMHA U (a30oBasi CKO-
POCTh, BOTHOBOE COIPOTUBIICHHE, TTIOTOHHBIC TTapaMeTPhl. YCIIOBHE PabOThl HAa BOJIHE OCHOBHOTO THIIA B
KOAaKCHaIbHOW JTUHUHA. MapKHUpOBKa KOAKCUATbHBIX Kabemeil.

7. [1on0CKOBBIE 1 MUKPOIIOJIOCKOBBIC JINHUM: Pa3HOBUIHOCTH, BOJTHA OCHOBHOTO THIIA, €€ JJTMHA 1
¢dazoBasi CKOPOCTh, BOTHOBOE COMPOTUBIICHHE, TOTOHHBIE MTApaMeTPhl, CTPYKTYpa MOJIs.

8. BomHOBOABI TPSMOYTOJIBHOTO Ce4YeHUS. THUMbl BOJIH, KPUTUYECKUE JIJIMHBI BOJIH. BojiHa OCHOB-
HOTO THUIIA, YCIIOBHE €€ CYILIECTBOBAHUS, CTPYKTypa MOJIsA, XapaKTEPUCTUUECKOE 1 BOJIHOBOE COMPOTHUBIIEC-
HUs, TIepeaBaeMasi MOIIMHOCTD. TeXHOJIOTHS M3TOTOBJICHHS ¥ CTaHAapThl. [IpuMenenus.

9. BonHOBO/ABI Kpyrjaoro cedyeHus. TwIbl BOJH, KPUTUYECKHE UIMHBI BOJH. BoiHa OCHOBHOTO
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THUIIA, YCIOBUE €€ CYILECTBOBaHUS, CTPYKTypa MOJIsA, XapaKTEPUCTUUECKOE W BOJHOBOE CONMPOTUBIICHUS,
nepeaaBaemMasi MOIHOCTb. TeXHOJIOrus N3rotoBienus. [lpumenenus.

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

11. Iunanazons! anuH BoiH. [lonstue CBY. Tumbl npuMeHseMbIX B pa3iIMYHbIX JUarna3oHax Qumie-
poB. [IOHATHS SKBUBAJICHTHBIX JIMHUM U cXeM. BOJHOBOM M KJIaCCUYECKHUI MOIXObI, CBS3b MEXKIY HUMU.

12. Koapumment orpaxkenus ot Harpysku, KbB, KCB, conpoTuBieHne TMHIUM U COOTHOIICHHUE
Mexay HuMU. [loBenenne Momyns kodpduIMEeHTa OTpakeHUs B HaealbHBIX U peanbHbIX JIII. Peso-
HAaHCHBIE CEYCHUS, 3HAUCHHS B HUX HANPSXKEHHOCTEH MOJIEN U COITPOTUBJIEHUM.

13. Koaddunuent orpaxkenus ot Harpy3ku, KbB, KCB, conmpotuBienne JMHUN U COOTHOIIICHHE
mexny HuMmu. [loBeaenne Momyns kodhduUileHTa OTpaKeHHsI B UICaTbHBIX U peajbHBIX TUHUIX. Pexu-
MblI B JIIT 1 BX CBSI3b C CONPOTUBICHUEM HATPYy3KH.

14. ®opmyna TpaHCHOpPMALIUU COTPOTUBIICHUH C MOSCHEHUSAMHU. DKBUBAJICHTHbIE CEUCHHS U pac-
CTOSIHUSL MEX1Yy HUMHU. BXxomHoe conmpoTHBieHHE OTpe3ka (uaepa, 3HaueHUs B Cilydyae peaKTHBHBIX Ha-
rpy3ok. [loHsTre meidoB, UX BXOJHBIE COIPOTUBICHHUS, TPUMECHEHUS.

15. ®opmyna TpaHchopManuu COMMPOTUBIICHUH C TTOSICHEHUSIMU. Pe30HaHCHBIE CEYeHHS U PacCTO-
SHUS MeX1y HUMU. [ToBeeHre B HUX KOMIOHEHT HAMPS)KEHHOCTH AJIEKTPUUYECKOr0 1 MarHUTHOTO TIOJIEH,
CBsI3b C MOJyJieM Kod((dulMeHTa oTpakeHus oT Harpy3ku. CONpoTUBJICHHUE JIMHUU B PE30HAHCHBIX ceye-
Husx u cBsi3b ux ¢ KCB u KBB.

16. Y3Kk0moJIOCHOE COTIacOBaHUE aKTUBHBIX HArPYy30K. YeTBEPTHBOIHOBBIE TOHUKAIOIIUE U TTOBbI-
marormue Tpancopmaropsl, ux BriaroueHus B JII1 1 BIOOp 3HAYeHUI COMPOTUBICHUH. DKBUBAJICHTHBIE
cxembl, pacnpenenenns Hanpsokenusi, KbB wim KCB Brons JIIT pu cornmacoBanuu.

17. Y3k0moja0CHOE COTTacOBaHUE KOMIUIEKCHBIX HAarpy30K. MeToj] KOMIEHCUPYIOIIUX PEAKTUBHO-
CTeH, MocIe0BaTeabHOE U NapajuieabHoe BKItoYeHHs ux B JIII. DOxkBuBaneHTHble cxembl. [loscHeHHs Ha
Kpyroso# nuarpamMmme Bonbnepra — Cmura.

18. Y3K0Ioa0CHOE COrTacoBaHUE KOMIUIEKCHBIX HArpy30k. MeTo KOMIEHCUPYIOIUX PEaKTUBHO-
CTeH, UX peanau3alus B BOJIHOBOJHON TEXHUKE, SKBUBAJICHTHBIE CXEMBI.

19. TunoBeie snemeHTbl TpakToB CBY: SKBUBAJIEHTHl aHTEHH, PEAKTUBHBIE HArpy3KH, 4YeT-
BEPTHBOJIHOBBIE METAJUIMUECKUE U30ISTOPHI.

20. TunoBblie 35emMeHThl TpakToB CBY: BOJHOBOIHBIE COEMHEHNS, TIOBOPOTHI, KOAKCUAIBHO-BOJI -
HOBOJIHBIE MIEPEXObl U IEPEXO/IBI C MPSMOYTOIBHOTO BOJTHOBO/IA HA KPYIJIBIM.

21. OOBEMHBIN pe30HATOP: YCTPONUCTBO, PA3HOBUIHOCTH, TprUMeHeHUs. CpaBHEHHUE ¢ KOeOaTeb-
HBIM KOHTYpOM. BKIlIoueHure B TPaKT, CBA3b C BHEUTHUMU LETISIMH.

22. O0BeMHBIEC PE30HATOPHI: THUITHI KOJI€OaHM, pe30HAHCHBIE JUTMHBI BOJIH, TOOPOTHOCTH. YCTPOii-
CTBO M IPUMEHEHNE KOAKCHAJIBHOTO PE30HATOpA.

23. CryneHyarble ¥ IUIaBHBIE coryacylonue mnepexonsl. Kiaccudukanus —ympaBisiFONIuX
yCTpoHCcTB. MeXxaHMYEeCKUE aTTeHI0ATOPhI U (ha30BpalaTesy.

24. Muoronomocanku CBY: mmockoctu orcyeTa ¢as, BOJIHOBON M KIACCUYECKUM MOAXOIBI OTIH -
CaHus, HOPMHPOBKA TOKOB M HAMPSKEHUHN, TAAAIOUIUE U OTPAKEHHBIE BOJIHBI.

25. BonmHoBas matpuia paccestHus: (GU3UYSCKHA CMBICT AJIEMEHTOB, WCIIBITATCIIBHBIC PEKUMBI.
IIpumeHeHus.

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

27. neanbHble U pealibHbIe MATPHUIbl. MaTpuila paccestHusl UIeaJbHOTO BEHTHIISA, (PU3HMUECKUI
CMBICJI €€ JIEMEHTOB.

28. OyHaaMeHTaIbHbIE CBOMCTBA MAaTPHUIl: B3AMMHOCTH, CHMMETPUHU, HETUCCUMTIATUBHOCTH; TIOHS -
THS1, MaTeMaTU4YecKue (GopMyaUpPOBKH, HEOOXOIUMOCTh yUeTa.

29. HenuccunaTUBHBIA YETHIPEXIIOIOCHUK: MAaTPHUIIBI COMPOTUBIICHUN U paccesiHus. PeakTHBHBIN
MHOTOIOJIFOCHUK.

30. ®epputhl U Ux cBoiicTBa. HeB3ammHbIe ycTpolicTBa Ha ocHOBe dddekra Dapanes u ¢ mo-
MePEYHO-TIOIMAarHHYCHHBIM (eppuToM (BeHTHIHN ). Da3zoBpalaTenu.

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

32. HanpaBneHHBIN OTBETBUTENb: MOHATHE, MATPUILA PACCESHUS, YCTPONCTBO, HA3HAYCHUE U MPU-
MEHEHHS.
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33. JlanbHss1, MpOMEXXYTOUHAs U OJIMIKHSS 30HBI aHTEHHBI. VIX TpaHUIIBI U CBOMCTBA TOJIEH

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

35. BHyTpeHHss 1 BHEILIHSIS 3a/1a4U TEOPUU aHTECHH.

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

37. Teopema o nepemuoxxennu JIH oqHOTUITHBIX O0ydaresne.

38. ®da3oBas auarpamMma aHTeHHBbI. Da30BbIN LIEHTP U LIEHTP U3ITY4YECHHUS.

39. MOIIHOCTh U CONMPOTUBIIEHUE U3TyUYCHUSI AaHTCHHBI.

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

41. Dnexkrpuueckas npoyHOCTh. [IpenenpHas u nomycTumasi MOITHOCTH.

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

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

44. ]JleicTByroIas AJIMHA U TUANa30H pabounX 4acTOT aHTEHHBHI.

45. IlpuHUHUIT NIEKTPOJMHAMHYECKOTO MOI00US U €Tr0 UCIIOb30BaHUE MPHU UCCIICA0BAaHUU aHTECHH.

46. IIpyHLIUIIBI TOCTPOEHNUS CBEPXUIMPOKOIIOJIOCHBIX AHTEHH.

47. dynnamMeHTaIbHBIC OTPAaHUYEHUS B 00JIACTH aHTEHH.

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

49. IIpueMHbI€ aHTEHHBI. YCITOBHS TPUEMa MAKCUMAJIBHOW MOIIIHOCTH.

50. IIpyHLIKIT B3aUMHOCTH M €0 UCIOJIb30BaHUE IPUMEHUTENIBHO K PacyeTy XapaKTEPUCTUK IIPHU-
€MHBIX aHTEHH.

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

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

53. Ocob6eHHOCTH paObOThl 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 cBOIiCTBa aHTEHH MaJIbIX JIEKTPHUECKUX pa3MepoB. DJIEMEHTapHbIC U3TydaTeNu JIu-
HEWHOW M KPYrOBOM MOJISIPU3ALINY.

57. CuMmMeTpuuHBIN >NeKTpuueckuil Bubparop. Pacnpenenenue toka, JH, conporuBnenue uzmy-
venus, KH/I.

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

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

60. IletneoOpasubliit Bubparop [lucronpkopca. CriocoObl TUTaHUS TOCPEACTBOM JIBYX-ITPOBOJHOM
Y KoakchaibHOU nuHui, JIH, npuMeneHus.

61. KoHCTpyKIIMM HECUMMETPHUHBIX BUOpaTopoB. CriocoObl Bo30yxaenus, JJH, mpumeneHus.

14.1.3. Bonpochl Ha caMONIOATOTOBKY
CoBrnazatroT ¢ TeMaM# KOHTPOJIBHBIX Pa0OT U JOMAIIHUX 33aHUM.

14.1.4. TeMbl JOMAIIHHUX 3aJAHUI
. JIunum nepenauu ¢ T-BostHaMu
. BonHoBOIHBIE TMHMM ITEpenaun
. Harpyxennsle otpesku ¢puaepos
. Y3KOMOJIOCHOE U IUPOKONOJIOCHOE COITIACOBAHUE
. Muoronomocuuku CBY u BOJIHOBBIE MaTpUIIbI
. [lapameTpel 1 XapaKTEPUCTUKH aHTEHH
. BubparopHble aHTEHHBI
. AnlepTypHbIC aHTE€HHBI
. AHTEHHBIE PEIIETKU

O 00 1IN DN K~ W —

14.1.5. Tembl KOHTPOJILHBIX padoT

—

. JIunum nepenaum.
2. YcerpoiictBa CBY.
3. AHTEHHBI.
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14.1.6. Temb1 1a00paTOpHBIX padoT
HccnenoBanue auarpaMmbl HalpaBIEHHOCTH NapaboMyecKol aHTEHHbI M0 U3MEPEHUSIM IOJIs B
IalnbHEN U OMIKHENR 30HAX
CxanspHbIi aHAJIM3aTOp MapaMeTpoB 1emneir P2M
HccnenoBanue GpeppUTOBBIX BEHTHIICH U IIUPKYISITOPOB
HccnenoBanne JUAIEKTPUYECKUX aHTCHH

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJIUIOB MPEITyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Bunbl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLXCst MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusmMu
ciyxa

C napymenussimu | CobecezioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapymeHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
O0IIeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OlICHUBAHHS PE3YJIbTATOB OOYUCHHUS MOXKET IIPOBOTUTHCS B HECKOJIBKO ITAIOB.
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