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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

I{enbro TUCIIUTUIMHBI SIBJSCTCS:

- U3y4E€HHE UCTOPUHU, COBPEMEHHOI'O COCTOSIHUS U MEPCIIEKTUB Pa3BUTHUS aHTEHH, ycTpoiicTB CBY
Y TEXHOJIOTUH WX M3TOTOBIICHUsA, (DyHIaAMEHTAIBHBIX OCHOB Pa3pabOTKH, UCCIEAOBaHMS, (PYHKITMOHUPO-
BaHus yctpoiictB CBY u aHTeHH, NIpeiHa3HAYECHHbIX JJIs IEpeIay U MPUEMa EKTPOMArHUTHBIX BOJIH;

- OBJIAJICHUE aCTIUPAHTAMH METOJIOJIOTHEH TEOPETUUECKUX U IKCIIEPUMEHTAIIbHBIX UCCIIEIOBAaHUM,
KyJIbTYpOI HAYYHOTO MCCIIEIOBaHUS B 00JacT aHTeHH U ycTpoicTB CBY, B TOM uucle ¢ UCTIOIb30BAHHU-
€M HOBEHITNX MHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

- OCBOCHHE aCMUPaHTAMH HaBBIKAMU OpPTaHHU3AINH PAOOThI UCCIIEIOBATEIHCKOIO KOJIEKTUBA B 00-
nactu anTeHH U ycTporcTtB CBY ¢ 11enpio BRIpaOOTKH HOBBIX METO/IOB MCCIICAOBAHMS M X IPUMEHEHUS B
Hay4YHO-HUCCIIE0BATENbCKOM 1ESITEIbHOCTH;

- 00ecrneYnTh OCBOCHHUE MTPETIOaBATEIIbCKON JEATEIFHOCTH IO OCHOBHBIM 00pa30BaTeIbHBIM MPO-
rpaMMaM BBICIIIETO 00Opa30BaHUsI.

1.2. 3agaun IMCHMIIINHBI

— - yriyOJeHHO M3y4HTh (pyHIAMEHTaJIbHBIE OCHOBBI (DM3MUECKUX MPUHIMIIOB MOCTPOCHUS U
dbyHKmoHupoBanus ycrpoiicts CBY u aHTeHH;

— - TIOHMMaTh OCHOBHBIC (DyHIAaMEHTAJbHbIC 3HAHHUA B OONACTH (U3UKU PabOTHI YCTPOICTB
CBY u aHTeHH, a Takxke 3HaTh (PU3MUECKHE M MaTeMaTHYeCKHe MOJenu (PYHKIMOHUPOBAHUS 3THUX
YCTPOMCTB;

— - OCBOUTbH HOBBIE METO/IbI UCCIIEIOBAHNS U UX IPUMEHEHNE K HAy4HO-UCCIIEI0BATEIbCKOM Je-
ATEJILHOCTU B 00sacTu (pyHKUIMOHUpOBaHUs ycTpoiicTB CBY 1 aHTeHH;

— - OBJAJETh METOJOJOTUEN TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIEAOBAaHUN U KYJIBTYpPBI
HAY4YHOI'O HCCJIEIOBaHMs U CHHTE3a MaTeMaThdecKux Mojenei (yHkiuoHupoBanus ycrpoiicts CBY u
AQHTCHH,;

— - Hay4yuThCsl OPraHU30BBIBaTh PabOTy MCCIIEI0BATEILCKOIO KOIEKTHBA B 00IAaCTH (PYHKIIUO-
HupoBaHus ycrpoiicts CBY u anTeHs,;

— - OCBOUTb MPENoJaBaTeIbCKyI0 A€ATEIbHOCTh B 00JaCTH BbICIIETO 00pa30BaHUS.

— - MOJIy4€HHUE U YIIyOJieHHe 3HaHWM M0 MeToJaM pacuéra OCHOBHBIX ITapaMeTPOB U XapakTe-
puctuk ycrpoiicts CBY u aHTeHH, a Takke 110 OCHOBaM MX IPOEKTUPOBAHUS.

2. Mecto mucuuniuebl B ctpykrype OIIOII
HuctumuHa «OJNeKTpOHUKa, paarnoTexHuka u cuctembl cBs3u» (b1.b.3) otHocutcs k Omoky 1
(6a3zoBas yacTh).
[TpenmiecTByOUMMHI JUCHUILTMHAME, (POPMUPYIOIIMMU Ha4yalbHbIE 3HaHUS, sBisA0TCS: WHbop-
MAalMOHHBIE U JIEKTPOHHBIEC PECYPCHI B OpraHU3allM HAYYHBIX HUCCIIECIOBAHUM.
[TocnenyromumMmu AMCUUILUIMHAMY ABJISIIOTCS: MeTonbl u cpeacTBa usmepenuii Ha CBY.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Iporecc n3ydeHust TUCIUILIMHBI HAMpaBJIeH Ha (OPMHUPOBAHUE CIAEAYIOMNUX KOMITCTCHITHNA:

— OIIK-1 BnageHne METOIONIOTHEN TEOPETHUECKHUX U IKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUI B 00-
nacTu nMpoecCHOHANBHON IeATeIbHOCTH;

— OIIK-2 BiasieHreM KyJbTypOi HAy4YHOTO MCCJIE0BaHUs, B TOM YKCIJIE C UCIIOJIb30BAHUEM HO-
BEHIINX WHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

— OIIK-3 crmocoO6HOCTh K pa3pabOTKE HOBBIX METOJOB HCCIICIOBAHUS W UX MPUMEHEHHUIO B
CaMOCTOSTEIIbHOW TPOo(EeCCHOHAIBHON HayYHO-HCCIICIOBATEIbCKON JIESITEIIBHOCTH B oOnactu mpodec-
CHOHAJILHOH JeSITEIIbHOCTH;

— OIIK-4 TOTOBHOCTH OpPraHM30BaTh PabOTy HCCIEAOBATEILCKOTO KOJUICKTHBA B MPOQECCHO-
HaJIBLHOH JIeSITEILHOCTH;

— OIIK-5 TOTOBHOCTh K MPENo/aBaTeIbCKOW AEITEIBHOCTH 1O OCHOBHBIM 00pa30BaTEIbHBIM
MporpaMMam BBICIIETO 00pa30BaHUs;

B pesynbrare u3ydeHus: IUCUUIUIMHBI 00Y4arOIUNHCs JOKEH:

— 3HaTth COBpEeMEHHOE COCTOSIHUE U MEPCIIEKTUBHI Pa3BUTHS ycTpoicTB U anTeHH CBY, dyHaa-
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MEHTaJIbHbIE OCHOBBI (PYHKIIMOHUPOBaHUS YCTpoicTB U anTeHH CBY, 0CHOBHBIE MOJXOABI K pacuéTy ma-
paMeTpoB U XapaKTEPUCTUK aHTEHHO-(UAEPHBIX YCTPOMCTB U CUCTEM, (PU3MUECKUE OCHOBBI IOCTPOCHUS
¥ GYHKIIMOHUPOBAHHUS MUKPOBOJIHOBBIX aHTEHHO-(DUAEPHBIX YCTPOUCTB M CUCTEM; HOBBIE METO/IbI UCCIIE-
JIOBaHUS U UX NMPUMEHEHHE Ul UCCIIeOBaHUN (U3NYECKHUX MPOLIECCOB PAaCIpPOCTPAHEHUS HIICKTPOMAr-
HUTHBIX TOJIeH NMPUMEHUTENHHO K pa3paboTKe aHTEHHO-(QUACPHBIX YCTPOMCTB U CHUCTEM, METOJOJIOTHIO
TEOPETHUECKUX M IKCTICPUMEHTAIBHBIX UCCIICIOBAaHUHN B 00J1aCTH aHTEHH U ycTpoiicTB CBY.

— yMeThb ApPryMEHTHPOBAHO BBHIOMPATh M PEAIN30BBIBATh HA MPAKTUKE () (HEKTUBHYIO METOAUKY
pacuéra ycrpoiicte CBY 1 aHTEeHH; IPUMEHATh METOJIbI pacyeTa MapaMeTpoB U XapaKTEPUCTUK (puaep-
HoW JimHuu CBY nunana3oHa; mpuMEHSATh METOAbI MOJECIMPOBAHMS U MPOCKTUPOBAHUS YCTPOWCTB U aH-
teHH CBY; ananu3upoBars HHPOPMAIMIO O HOBBIX MOJIENIAX M CIIOCO0AaX MOCTPOSHUS YCTPOMCTB U aH-
TeHH CBY; caMocTOATENIbHO OCYLIECTBIIATh IOCTAHOBKY 33Jaull MCCIel0BaHus; (POpMUPOBATh IUIaH pea-
JU3alMK MCCIIeIOBaHUM, BEIOMPATh METO/BI MUCCIEIOBAHUS; OPraHU30BaTh PabOTy MCCIENIOBATEIHCKOTO
KOJUICKTHBA B MPO(ecCHOHATBHON NEATEIbHOCTH; YMETh BECTH IPENOJABATENILCKYIO JESTEIbHOCTH 110
OCHOBHBIM 00pa30BaTeIbHBIM IIPOTPAMMaM BBICIIETO 00pa30BaHUSI.

—  BJIaJeTh OCHOBHBIMHM METOAAMHM Pacy€Ta MapaMeTpOB U XapaKTEPUCTUK MUKPOBOJIHOBBIX aH-
TEHHO-(QHJIEPHBIX YCTPOICTB, aHTEHH U CUCTEM; (PU3NYECKOM HHTEepIpeTanrell 1 OOBSICHEHUEM pe3yibTa-
TOB Pacy€TOB MUKPOBOJIHOBBIX @HTEHHO-()UAECPHBIX YCTPONCTB U CHUCTEM; OCHOBHBIMM IIpUEeMaMH o0Opa-
OOTKM M NIPENOCTaBIEHUS SKCIEPUMEHTAIBHBIX JaHHBIX; METOM0JIOTUEN TEOPETUUECKUX U IKCIEPUMEH -
TaJIbHBIX UCCIIEIOBAHUI HOBEHIINX aHTEHHO-(DUIEPHBIX YCTPOUCTB, aHTE€HH, KyJIbTypOl HAy4HOIO HCCIe-
JIOBaHUs, B TOM YHCJIE C MCIOJIb30BAaHHEM HOBEHIINX MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-

TUH.
4. O0beM TUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 2.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

ne 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUTLTAHBI

Bunel yueOHOI nesTeIbHOCTH Bcero gacos Cemectpsl

2 cemecTp

AynuTopHbIe 3aHATHS (BCETO) 8 8
[IpakTnueckue 3aHATHS 8 8
CamocTtosiTenbHas paboTa (Bcero) 62 62
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 54 54
TEOPETUYECKON YaCTH Kypca
[ToaroToBka Kk MpakTU4YECKUM 3aHSATHSIM, CEMUHApaM 8 8
Bcero (0e3 ax3amena) 70 70
[ToaroroBka u cnava 3auera 2 2
OO01mas Tpy10eMKOCTb, 4 72 72
3avetHbie EnuHUIB 2.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3nenanl IMCHUILIAHBI M BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUBI 3aHATUH IPUBEICHBI B Ta0muie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

Bcero
4acoB
[Ipaxk. Cawm. dopmupyembie
Hazpanus pa3nenoB IUCHUIUIMHBI (0e3
3aH., 4 pab., a KOMITETCHITNH
IK3aMEHa
2 cemectp
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1 WcTopust, COBpEMEHHOE COCTOSIHUE U TIEPCIIEKTH- 0 10 10 OIIK-1, OIIK-2,
BbI pa3BUTHA ycTpoiicTB u anTeHH CBY. Knaccu- OIIK-3
(ukarus ycrpoiictB u anteHH CBY. Ponb u mecTo
ycTpoiictB u anteHH CBY B paoTeXHUKE U CH-
CTeMax CBSI3U.

2 MUKpOBOJIHOBBIE JIMHUHU [IEPEIAUU 2 10 12 OIIK-1, OIIK-2,
OIIK-3

3 MeTo/bl pacuéTa MUKPOBOJIHOBBIX YCTPOUCTB 0 10 10 OIIK-1, OIIK-2,
OIIK-3

4 BuOpartopHble, IeNIeBbIe, IeYaTHbIC aHTCHHBI, 2 10 12 OIIK-1, OIIK-2,

METO/IbI pacuéTa, KOHCTPYKIMHU, HA3HAYCHUS; anep- OIIK-3

TYpHBIE aHTEHHBI, METOJIbI pacyéTa, KOHCTPYKITUH,

MIPUMEHEHUs

5 Opranu3anus npenoaaBaTeIbCKON AeATeTbHOCTH 2 10 12 OIIK-4, OIIK-5

110 OCHOBHBIM 00pa30BaTeIbHBIM MPOTPAMMaM
BBICIIIETO 00pa30BaHus B 0071aCTH aHTEHH U
ycTtporicte CBYU

6 MeTo10510Tus U KYJIbTYpa TEOPETHUECKUX U IKC- 2 12 14 OIIK-4, OIIK-5
NEPUMEHTAJIBbHBIX UCCIIEA0BaHUMN U OpraHu3anus
PpaboTHI UCCIIEIOBATEIBCKOTO KOJUIEKTHBA B 00Ja-
CTH NPOEKTUPOBaHMsI YCTPOHCTB 1 anTeHH CBY.

Hroro 3a cemectp 8 62 70
Uroro 8 62 70

5.2. Pa3neJsibl AMCUMIVIMHBI M MEKIUCHUILUINHAPHBIE CBSI3M ¢ 00ecneYrBaloMMH (MpeablIyHMH)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) TUCHUATIIMHAMHA
Paznensl qucHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIOIMMHI) TUCIMIIMHAMU MIPe/ICTaBlIeHb! B Tabmue 5.2.
Tabmuma 5.2 — Pa3iensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOM TUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIIUILIUH U3yueHHe 00eCTIeUMBAIONIUX U 00eCTeYnBaeMbIX JUCIIUILTHH

1 2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI

1 MHpOopMaLimOHHBIE U 3JIEKTPOHHBIE
pecypchl B OpraHM3aiy HayIHbIX HC- + +
CJIEIOBAaHUMI

[Tocnenyromue TUCIUTIITUHBL

1 Metoap! u cpencTBa U3MEPEHUH Ha

CBY - + - +

5.3. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npecTaBiIeHo B Tadmmie 5.3.
Tabmuua 5.3 — CooTBEeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHS-
T™™HHU

Bungn! zagsatuit
Komnereniuu ®opMbI KOHTPOJISI
[Ipak. 3aH. Cawm. pa0.

OIIK-1 + + Onpoc Ha 3aHsaTHAX, TecT

CornacoBaHa Ha noprane Ne 47069 5



OIIK-2 + + Onpoc Ha 3aHsaTHAX, TecT
OIIK-3 + + Omnpoc Ha 3aHATUSX, Tect
OIIK-4 + + Omnpoc Ha 3aHsATHSAX, TecT
OIIK-5 + + Omnpoc Ha 3aHATHSX, Tect
6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
He mpenycmorpeno PVYII
7. JIabopaTopHblie padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeneHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

HanmeHnoBaHue npaktnueckux 3aHsiatuid | Tpynoemkocts, | Dopmupyemsbie
Ha3zBanus paznenos
(cemuHapoB) q KOMITETEHITUU
2 ceMecTp
2 MUKpOBOJIHOBBIE Ponp 1 Ha3HaueHHe aHTEHHO-(QUIEPHBIX 2 OIIK-1, OIIK-
JIMHUY TIepeiaun ycTpoucTB. [TapaMeTpsl ¥ peXUMBI B JIMHUAX 2, OIIK-3
nepegauu (IMCIepCrOHHAs XapaKTepUCTHKa,
3aTyXaHue, AEeKTpUIecKasi IpOYHOCTb, BOJI-
HoBoe conpotusnenue, KbB u ap.). Jluauu —
JIBYXIIPOBOJIHbIE, KOAKCUAJIbHBIE, MOJIOC-
KOBBIE, 11I€JIEBBIE, TI0JIbIE BOTHOBOHBIE, BOJI-
HOBOJIHBIE TU3JIEKTPUUYECKUE, TUHUU C MO-
BEPXHOCTHOMBOJIHOM, BOJIOKOHHO-OIITHYE-
CKHE JIMHUMU.
Hroro
4 BuOparopHsle, I[{eneBast anTeHHa B 3kpaHe. Juarpamma OIIK-1, OIIK-
LIETIEBbIC, TT€YaTHBIE HaIpaBJICHHOCTH U MPOBOAUMOCTD U3JTyUe- 2, OIIK-3
AQHTEHHBI, METO/IbI Hus menu. llleneBoil u3nydarens B CTEHKe-
pacuéra, KOHCTPYKIIUH, | [TPSIMO-YTOJIbHOTO BOJHOBOAA. THIIBI TOJIOC-
Ha3HAYCHUS, KOBBIX IIEYaTHBIX AHTEHH U CIIOCOOBI UX BO3-
ariepTypHbIE aHTEHHBI, |OyXIECHUS U YCKOPAIOIMUX JuH3ax. OqHO- 1
METO/IbI pacyéra, JIByX3€pKaJIbHbI€ aHTEHHBI, ONITUMHU3AIUS UX
KOHCTPYKIIHH, XapaKTEPUCTUK. AHTEHHBI C BHIHECEHHBIM
IIPUMEHEHHUS obiryyareneM. CyTHUKOBBIE TIEpEAAIOLIe
aHTEHHBI C KOHTYPHBIMHU 30HaMU 00CTyXH1Ba-
Hus. KoHCTpyKIMU, NpUMEHEHUS.
Hroro
5 Opranuszanus Opranuzanus mpenoaBaTeIbCKON JesTeb- OIIK-4, OIIK-
MPernoJaBaTeIbCKON HOCTH (BUJbI KOHTAKTHOM pabOThI, OpraHu3a- 5
JESATSILHOCTH 10 U] CAMOCTOSTEIILHOW paboThI, y4eOHO-
OCHOBHBIM METOJMYECKOe 0OecTeueHre, MeAaroruka u
oOpa3oBareIbHbIM nicuxonorus). IcToUHUKH OCHOBHBIX 00pa3o-
IporpaMMam BBICIIETO | BaTeIbHBIX MPOTPAMM BBICIIETO 00pa30BaHMUS
o0pa3oBaHus B B 00Oactu anTeHH 1 ycrpoiicte CBY. O6-
001acTu aHTEHH U pa3oBarebHbIEe CTaHIAPTHI, MPOQECCHOHATb-
ycrpoiicte CBY HBIE OTPACJIEBBIC CTAHIAPTHI.
Uroro
6 Metononorusa u Metoapl UHIUBUIYAIbHBIX TEOPETUUECKUX U OIIK-4, OIIK-

CornacoeaHa Ha noptane N2 47069




KYJIbTYypa OKCIICPUMCHTAJIbHBIX I/ICCHG,HOBaHI/Iﬁ, HUHTC- 5

TCOPCTUUCCKUX U rpanvsd B HAy4HOC COO6III€CTBO, opraHnu3anusa
OKCIICPUMCHTAJIbHBIX pa6OTBI HCCIICI0BATCIIBCKOI'O KOJVICKTHBA.
I/ICCJIGILOBaHI/Iﬁ n HOpSIZIOK BBITIOJIHCHUA HAYyYHO-HUCCIICO0BA-

opranuzanus padboTel | Tenbckux pador (HUP). PesynmbraTter HUP.
uccnenoBarenbckoro | Hayunas stuka. KyneTypa HaydHbIX uccineno-
KOJJICKTHBA B OOJIACTH | BAHUH.

MPOEKTHPOBAHHSA Wroro 5
YCTPOICTB M aHTEHH

CBu.

Hroro 3a cemectp 8

9. CamocrosiTesibHasi padoTa
Bunbr camocTosTeNnbHOM paboThI, TPYAOEMKOCTh U POpMHpyEeMbIe KOMITETESHITUH TIPECTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

Bunasl camocrostensHor | Tpynoemkocts, | DopMupyembie

Hazpanus pa3aciioB cDOpMI:I KOHTPOJIA

paboThI q KOMIIETEHITUHN
2 cemectp
1 Uctopus, CamocrosiTenbHOe U3yye- 10 OIIK-1, OIIK- |Omnpoc Ha 3aHATHUSAX,
COBPEMEHHOE HUE TeM (BOTIPOCOB) T€O- 2, OIIK-3 Tect
COCTOSIHHE U pPETUYECKOI YacTu Kypca
TIePCIIEKTUBBI Vitoro 10
pa3BUTHUs
YCTPOMCTB U AHTEHH
CB4.
Knaccudukanus
YCTPOMCTB U AaHTEHH
CBUY. Pons u mecTo
YCTPOMCTB U AaHTEHH
CBUYsB
pPaIuOTEXHUKE U
CHUCTEMaXx CBSI3H.
2 MuxkposonHoBble | [loaroroBka k nmpakruye- 2 OIIK-1, OIIK- |Omnpoc Ha 3aHATHSX,
JMHUH Nepeavn CKHMM 3aHSITHIM, CEMHHA- 2, OIIK-3 Tect
pam
CamocrosTenbHOE U3yye- 8

HUE TeM (BOTPOCOB) TE€O-
PETUYECKOM YacTh Kypca

Uroro 10
3 Meronsb! pacuéta | CaMOCTOSITENBHOE U3yUe- 10 OIIK-1, OIIK- |Omnpoc Ha 3aHATHUSAX,
MHKPOBOJHOBBIX HUE TeM (BOMPOCOB) TEO- 2, OIIK-3 Tect
YCTPOWCTB pPETUYECKOM 4acTu Kypca
Uroro 10
4 BubpatopHsle, IToaroroBka K nmpaxkTuye- 2 OIIK-1, OIIK- |Omnpoc Ha 3aHATHSIX,
IIeJIEBhIE, TIeYaTHEIC | CKUM 3aHSITHSIM, CEMHUHA- 2, OIIK-3 TecT
AQHTEHHBI, METOBI | paM
pacteta, CamocTosTenbHOE U3yde- 8
KOHCT 17071
OHCTPYKIHH, HUE TeM (BOMPOCOB) TE€O-
Ha3HAYCHUS;

PETHUYECKOM YacTH Kypca
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anepTypHbIe Hroro 10
AQHTEHHBI, METO/IbI

pacuéra,

KOHCTPYKIIHH,

NPUMEHEHHUs

5 Opranuzanus [ToaroroBka k nmpakTuye- 2 OIIK-4, OIIK-5 | Onpoc Ha 3aHATHUSAX,
IPET0/IaBaTeNIbCKOM | CKUM 3aHATHUSAM, CEeMUHA- Tect
NEATEIBHOCTH 10 | pam

OCHOBHBIM CamocTosTeNIbHOE U3yYe- 8

00pasoBaTENLHEIM HUE TeM (BOMPOCOB) TEO-

fporpamMmam pPETHYECKOM YacTH Kypca

BBICILIETO

o0pasoBaHus B Hroro 10

00J1acTH aHTCHH U
ycTpoiicte CBU

6 Metononorusa u [ToaroroBka k mpakTuye- 2 OIIK-4, OIIK-5 |Onpoc Ha 3aHATHAX,
KYJbTypa CKHM 3aHSITHSIM, CEMHUHA- TecT
TEOPETUUECKUX U pam
IKCHCPUMEHTATIBHLL | vy 1o cTostTe B HOR usyde- 10
X U BaHUH U
ceaenosa HUE TeM (BOTIPOCOB) TE€O-
OpraHu3ans PETUYECKOI YacTu Kypca
paboThI
HCCIIEeI0BaTEIHLCKOT Hroro 12
0 KOJIJIEKTHBA B
obmactu
MIPOCKTUPOBAHUS
YCTPOMCTB U AaHTEHH
CB4.
Hroro 3a cemectp 62
ITonroroska u cgada 3a- 2 3auer
yeTa
Htoro 64
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1.  OcnoBsl Teopun 1 ipoektupoBanus BU- u CBU-ycTpolicTB Ha peryisipHBIX CBSI3aHHBIX JIMHMU -
AX Tepenaun [ IIeKTpoHHBIN pecypc]: Yue6Hoe nocodue / A. I'. Jlommnos, H. 1. Mamotus - 2018. 136 c.
— Pexxum moctyna: https://edu.tusur.ru/publications/8281 (mata obpamenus: 28.11.2018).

12.2. lonotHUTEILHAS JIATEPATYpPa
1.  Vcrpoiictea CBY u antennsl. [IpoextrpoBanue Gpa3upoBaHHBIX aHTEHHBIX PEIIETOK: ydeOHoe
nocobue ans By3os/ JI. M. Bockpecenckuii [u ap.]; pea. 1. Y. Bockpecenckuii. - 4-e uzn., mepepad. u
nom. - M.: Paguorexuuka, 2012. - 744 c. (manuuue B 6nbmmoreke TYCVYP - 10 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e MO0COOUs
1. O camocrosTenbHOl paboTe oOyyaromuxcss B OakamaBpuate, ClEHUAIUTETE, MAarucTparype,
acripaHType [DaeKkTpoHHbIN pecypc]: Yuebno-meronnyeckoe nocodue / C. B. Menuxos, B. A. Konorpu-
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BoB - 2018. 9 c¢. — Pexum noctyna: https://edu.tusur.ru/publications/7627 (mara oOpamieHwus:
28.11.2018).

2. AnTteHHBI U GuAepsl [DNEKTPOHHBIN pecypc]: YueOHO-MeToquueckoe Tocooue Al MpaKTH-
yeckux 3ansatuid / . I. Tomun - 2018. 236 ¢. — Pexxum noctyma: https://edu.tusur.ru/publications/8324
(mata obpamenwus: 28.11.2018).

3.  OcHOBBI HayYHO-HCCIICIOBATEIBCKOM IEATEILHOCTH [ DIeKTPOHHBIN pecypc]: YueOHoe moco-
oue o nucruruinHe «HaydHo-uccnenoBarenbckas AeITeIbHOCTEY sl oOyJaronuxcs B aciupantype / /.
B. Ozepkun, E. M. ITokposckas - 2018. 187 c. — Pexxum goctyna: https://edu.tusur.ru/publications/7831
(mata obpamenwus: 28.11.2018).

4. HWudopManmoHHBIE U JIEKTPOHHBIC PECYPCHI B OpraHU3AIMKM HAYYHBIX UCCIIENOBAaHUN [DIeK-
TPOHHBIN pecypc]: YueOHO-MeToauYecKoe mocodue 1o MpakTHUEeCKOW U caMoCTosTeNnbHOI padote / E.
M. Ilokporckas - 2018. 13 ¢. — Pexxum goctyna: https://edu.tusur.ru/publications/7289 (mata oGparre-
Hus: 28.11.2018).

5. DIJEeKTpOHHKA, paJUOTEXHHUKA U CHUCTEMBI CBS3HM [DNEKTPOHHBIN pecypc|: YueOHO-MeTouye-
CKO€ TIOCOOME 0 MPAKTUYECKUM 3aHSATHUSAM ISl aCHUPAHTOB, O0YJAIOIIMXCS 10 HATPABICHHUIO MOATOTOB-
ku: 11.06.01 DnexTpoHHKa, paIuOTEeXHUKA U CUCTEMBI CBs3H (mpoduiak: AuTenHbl, CBU-ycTpoiicTBa n nx
TexHojoruu) 3aouyHas ¢(opma oOyuenus / A. C. Anumkun - 2018. 18 c. — Pexum pocryna:
https://edu.tusur.ru/publications/8671 (nara o6pamenus: 28.11.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydarolmuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

JlaGopaTopust 3alUIIEHHBIX CUCTEM CBSI3U

yueOHasl ayTUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs Ipo-
BEJICHUS 3aHATUI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 432 ayn.

Onucanune uMeroIerocs 000py10BaHUs:

- [Ipubops! uzmepurenbubie (17 mrT.);

- Maketsl naboparophsie: "HccienoBanne CeKTpOB UMITYJIbCHBIX MOAYJIMPOBAHHBIX CUTHAJIOB",
"HccnenoBanue mpeoOpa3oBaHusl HEMPEPHIBHBIX BEIHUMH B IU(POBOil nBonuHbIi kon'", "MccnenoBanue
MHOTOKaHaJIbHOM cHCTeMBI nepenaurd MHGOpMalui ¢ BpeMEHHBIM paszzeneHueM kaHaioB", "HMccinenosa-
HUE CHCTEMBI CBsI3U ¢ JenbTa-mopynsinueit”, "MccnenoBanue 6uoproronansHoro koaa", "MccnenoBanue
cBeprouHoro kona", "Kox ¢ mpoBepkoil Ha Y4ETHOCTh U IMKJIMYECKUN KOI'";

CornacoBaHa Ha noprane Ne 47069 ?



- Komnsrorep WS3;

- Komnwtorep Celeron (4 mit.);

- TeneBusop mia3mMeHHbli Pioneer ¢ nuaronanpio skpana 51;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— Adobe Acrobat Reader

— Google Chrome

PTC Mathcadl13, 14

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst caMoCTOSATEIbHOM PabOThl MCTONIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMM BO3MOYKHOCTSMH 3/10POBbSl U WHBAJIWJIAMHU
OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CIEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUJAHOCTBIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM Cllaif/la Ha 3KpaHe) MpU MOMOIIY BUCOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

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

14.1.1. TecToBBI€ 3a7aHUA

1. DKCIepUMEHT, B KOTOPOM 3a/IeHCTBOBAHBI TOJIKO MaTEMAaTHYECKHUE /MM UMUTAIIMOHHBIE MO-
JieNii, HOCUT Ha3BaHHeE:

a) pU3NYECKOro 3KCIEePUMEHTA;

0) MaTeMaTU4eCcKOro KCIIepUMEHTa;

B) TEXHUYECKOI'0 3KCIIEPUMEHTA;

I') BBIYUCIUTEIHHOTO 3KCIIEPUMEHTA.

2. CpencTBa MaccOBOW KOMMYHUKAIIMH BBITTOJHSIOT CONMATH3UPYONe (yHKINH:

a) COLMANIbHO-HPABCTBEHHYIO;

0) coIMagIbHO-3CTETUYECKYIO;

B) COIIMAJIbHO-3MOIIMOHAIIBHYIO;

') pEKpeaTuBHYIO, PEIaKCAlMOHHYIO;

1) KOMMYHUKaTHBHYIO.

3. Buael conmanuzanuu, B IpoIecce KOTOPBIX MOJIO/IEKb YCBAUBAET COLIUAIbHBIE POJIU:

a) CTUXUITHAs, HarpaBisieMast, KOHTPOJIUpyeMasi;

0) ToTpyoBasi. TPyIOBasi, MOCIETPYIOBas;

B) [10JIOpPOJIeBast, CEMEHHO-OBITOBAs, MPO(HECCUOHANTBHO-TPYIOBAs!, CYOKYIbTYpHO-TPYIIIOBAs;

') UACHTUQUKALMS, UHIUBUAYaTH3aus, [IEPCOHATN3aLUS.

4. CaMOCTOATENILHOE OCO3HAHHOE HAXOXKICHUE CMBICIIOB BBIIIOJIHAEMOM pabOTHI U BCEH XKU3HEE-
ATEIbHOCTU B KOHKPETHOM KYJIBTYPHO-UCTOPUUYECKON (COLMAIbHO-9KOHOMHYECKOM) CUTYAIUH - 3TO...

a) npogeccuoHaIbHBINA BBIOOD;

0) nmpodeccruoHaIbHBIN MIIaH;

B) Npo(hecCuoHaNbHBIN 0TOOD;

r) npoeccuoHanbHOE CaMOOIPEIEIICHHUE.

5. Ilo xakoMy 3aKOHY IIPU U3MEHEHUH YaCTOThI U3MEHSIOTCS MOTEPH B MeTaJlIax?:

a) MIPH YBEITMYEHUH YaCTOTHI YMEHBIIAIOTCS 110 INHEHHOMY 3aKOHY

0) Ipu YBEIMUYEHUH YaCTOTHI PACTYT MPOMOPIUOHAIBHO KOPHIO KBaAPATHOMY U3 YaCTOTHI

B) IIPH YBEITMYCHUH YACTOTHI PAcTyT JIMHEHHO

I') YMEHbBILIAIOTCS NMPH YBEIIMYESHUH YACTOTHI IPOMOPILIMOHAIIBHO KOPHIO KBaIPAaTHOMY U3 YaCTOTHI

1) HE MEHSIOTCS

6. ITo kakoMy 3aKOHY IIPU U3MEHEHUHU YaCTOThI U3MEHSIOTCS MOTEPH B JUIJIEKTPUKaX?:

a) MIPH YBEITMYEHUH YaCTOTHI YMEHBIIAIOTCS 110 INHEHHOMY 3aKOHY

0) npu YBEIMUYEHUH YaCTOTHI PACTYT MPOMOPIHUOHAIBHO KOPHIO KBaAPATHOMY U3 YaCTOTHI

B) IIPH YBEITMYCHUH YaCTOTHI PAcTyT JIMHEHHO

I') YMEHbBILIAIOTCS NMPH YBEIMYESHUU YACTOTHI IPOMOPILIMOHAIIBHO KOPHIO KBaIPATHOMY U3 YaCTOTHI

1) HE MEHSIOTCS

7. TonmuHa CKUH-CII0S - TO:

a) TOJIIIMHA OKCUIHOM MIIEHKU, 00pa3yroleiicsl Ha TOBEPXHOCTH MeTaslla

0) ryOuHa MPOHUKHOBEHUS TOJIS B METAJUI C YBEIIMYCHHUEM €ro aMILTUTY/IbI B € pa3

B) ITyOMHA IPOHUKHOBEHHUSI ITOJISI B METAJII C YMEHBIIICHUEM €T0 aMIUTHTY/IBI B € pa3

I') ITyOrHa IPOHUKHOBEHHUS TOJISI B METAJUT C YMEHbBILIEHHEM €r0 aMIUIUTY/IBI B 2 pa3a

8. Ilo kakoMy 3aKOHY IpU U3MEHEHUH YaCTOThl U3MEHSAETCS TOJIINHA CKUH-CII0S?:

a) IPU YBEITMYEHUH YaCTOThl YMEHBIIACTCS 110 JTUHEHHOMY 3aKOHY

0) Ipu YBEIMUYCHUH YaCTOTHI PACTET MPOTIOPIMOHATHFHO KOPHIO KBaJPaTHOMY M3 YaCTOTHI

B) NP YBEJIMYEHUH YACTOThl YMEHBIIAETCS IKCIIOHEHIIUAIBHO

T') IPY YBEJIMYEHUH YaCTOTHl YMEHBIAETCS MMPOMOPIIHOHAIEHO KOPHIO KBAIPATHOMY M3 YaCTOTHI

1) HE MCHSETCS

9. Pe3onancusie ceuenus B JIII — 310 ceueHus1, B KOTOPBIX:

a) KOMIIOHEHTBI HANIPSDKEHHOCTH I0JICH HUMEIOT BELIECTBEHHBIE 3HAUCHHUS
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0) KOMIIOHEHTHI HAMPSKCHHOCTH TIOJIeH MPUHIUMAIOT MaKCUMaJIbHBIC MJIM MUHUMAIIbHBIC 3HAUCHUS

B) COIIPOTHUBIICHHUE JIUHUU PABHO COMPOTUBICHUIO HATPY3KU

') COIPOTUBIICHUE JTUHUU SIBJISIETCS BEIIECTBEHHBIM

10. Kakomy 3akoHy HM3MEHEHHsI BOJIHOBOTO COIPOTUBJICHHS MOJUMHSIIOTCS IIUPOKOIIOJIIOCHBIE
MJIaBHbIE MEPEeXOabl?:

a) Kyonueckomy

0) norapudmudgeckomy

B) DKCIIOHEHITUATHLHOMY

I') KBaIpaTHYHOMY

11. KakoBa njiMHa CTYIIEHHM CTYNIEHYaTOro COrIACOBAHHOTO Mepexoaa?:

a) A

0) M2

B) M4

r) A/8

12. B 3aKpBITHIX pe30HATOPaX BO3MOXKHBI TOJBKO TaKue KoJeOaHHsI, [UIsl KOTOPBIX IO JJIHHE Pe30-
HATOpa YKJIaJIbIBaeTCs 1IEJI0€ YUCIIO:

a) A

0) A2

B) M4

r) 2A

13. K 4eTplpexnontocHUKaM OTHOCATCS:

a) GUIBTPHI

0) Harpy3ku

B) JCIUTEIN MOIITHOCTH

T') HallpaBJICHHBIC OTBETBUTEIN

14. Kakue TMIbI anepTypHBIX AHTEHH B paIMOAMANIa30H MPUIILIA U3 ONTUKU?:

a) BOJIHOBOJIHBIE U3JTy4YaTeNn

0) pyrmopHbIC AaHTCHHBI

B) QaHTCHHBI Ha 3aME]UISIFOIINX JIMH3aX

') aHTEHHBI Ha YCKOPSIOLIUX JIMH3aX

1) 3epKajbHbIe AHTCHHBI

15. Kakoit npoduiie nMeeT Majioe 3epKajio B Kiaccuieckoit cxeme Kaccerpena?:

a) chepuueckuit

0) mapaboauyecKuit

B) TUNIEPOOINIECKHIA

T') SJUTMIITHYECKUT

16. Kakoii mpoduiie ©MeeT Majioe 3epKajio B Kilaccudeckoil cxeme [ peropu?:

a) chepuvecKuii

0) mapabonudyeckuit

B) THNIEPOOINYECKUIT

T) SJUIMIITUYECKUN

17. KBanpatuunslie (a30Bble HCKKEHUS B allepTYPHBIX aHTEHHAX MPHUBOJIAT K:

a) OTKJIOHEHUIO ITIaBHOTO Jienectka JIH OTHOCUTENBHO OCH aHTEHHBI

0) ymmpenuro riaaBHoro jenectka JJH

B) 3aIUIBIBAHUIO HYJEH

') MpoBajly B HampaBlieHnu Makcumyma JIH

18. Kybuueckue (a3oBble HCKRKEHHS B allepTYPHBIX aHTEHHAX MPUBOJT K:

a) OTKJIOHEHUIO IIaBHOrO Jierectka JIH OTHOCUTENbHO OCH aHTEHHBI

0) acuMMeTpun OOKOBBIX JIEIECTKOB OTHOCUTEIHHO TJIABHOTO

B) TIOBBIIICHUIO YPOBHSI OOKOBBIX JICTIECTKOB

T') IpOBaJly B HallpaBJieHUU Makcumyma JJH

19. ¥V kakoil 13 aHTEHH B OCEBOM PEXKUME U3ITYyUCHHS BbIIIE HAIIPABICHHOCTh?:

a) y TpEXBUTKOBOM LIMJIMHAPUYIECKON CIIMPATIbHON aHTECHHBI

0) y ECTUBUTKOBOH IMMJIMHIPUICCKON CITUPATLHON aHTCHHBI
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B) Y TPEXBUTKOBON KOHUYECKON CIMPAIbHON aHTEHHbI

20. Y xakoil 3 aHTEHH B OCEBOM PEKHUME M3TYUSHUS IITUPE pabouuii Auama3on?:
a) y TPEXBUTKOBOM LIMJIMHAPUYECKON CIIMPATbHON aHTEHHBI

0) y ECTUBUTKOBOH IMMJIMHIPUICCKON CITUPATLHON aHTCHHBI

14.1.2. 3auér

1. CoBpeMEHHOE COCTOSIHME U NIEPCIIEKTUBBI Pa3BUTHsI aHTEHH U ycTpoiictB CBU.

2. Knaccugukanus antenH u ycrpoiicts CBY.

3. O630p ycTpoiicTB aHTeHH U ycTpoiicTB CBY 1 uX MecTo B paiMOTEXHUYECKHX YCTPOMCTBAX U
CHUCTEMAax CBS3H.

4. JluHuu nepenauu: TOHATHE; PETYJSAPHBIE, HEPETYISIPHBIE, OJHOPOJHBIE, HEOJHOPOIHBIE.
OTKpBIThIE, 3aKPBITHIE — UX JIOCTOMHCTBA U HEJOCTATKU, IpUMeHeHus. [Ipumepsl.

5. Pagvonunus: noHATHe, CTPYKTypHas cxema, Ipumepsl. JJoCTOMHCTBA U HEOCTATKU 10 CpaBHE-
HUIO ¢ GUACPHBIMU TUHUSIMHU. [IpUHIMIT 31€KTPOIMHAMUYECKOT0 10100MsI U €ro MCII0JIb30BaHKE IIPU pac-
YeTax U dKCIIEPUMEHTAJIBHBIX UCCIIEJOBAHUSAX.

6. [TomockoBbIe 1 MUKPOIIOJIOCKOBBIE IMHUH: Pa3HOBUIHOCTH, BOJIHA OCHOBHOT'O THIIA, €€ IJIMHA U
(a3oBasi CKOPOCTh, BOJTHOBOE CONPOTUBIICHUE, IOTOHHBIE TTApaMETPhl, CTPYKTYypa MoJIsl.

7. BOMHOBOBI IPSIMOYTOJIBHOTO CE€4YEHHMsI. TUIbI BOJIH, KPUTUYECKHUE JUIMHBI BOJIH. BoiaHa OCHOB-
HOT'O TUIIA, YCIIOBUE €€ CYLECTBOBAHUA, CTPYKTYpA I0JIsA, XapaKTEPUCTUUYECKOE U BOJIHOBOE COIIPOTHUBIIE-
HUs, IIepeaBaeMasi MOIHOCTb. TeXHOJIOIMs U3rOTOBJICHMS U CTaHAapThl. [IpuMeHeHus.

8. BonHOBOIBI KpYIioro cedeHus. Tunbl BOJIH, KPUTUYECKUE JUIMHBI BOJIH. BOoiHAa OCHOBHOTrO
THUIIA, YCIIOBUE €€ CYIECTBOBAHUSA, CTPYKTypa IOJIA, XapaKTEPUCTUYECKOE W BOJIHOBOE CONPOTUBIICHUS,
nepenaBacMasi MOIHOCTE. TeXHOJIorus u3rorosieHus. [lpumenenus.

9. JIunuu nepeauu ¢ MOBEPXHOCTHOM BONHOM. [loHATHE MOBEPXHOCTHOMN BOJIHBI, €€ JUIMHA U (a-
30Bast CKOPOCTb, CTpYyKTypa noiist. [Ipumeps! peanusannii JII1 ¢ noBEpXHOCTHON BOJIHON U IIPUMEHEHHUS.

10. BonokonHo-ontudyeckue JuHUU. CTpOEHHE BOJIOKOH, UX Pa3Mephl, JJIMHBI BOJIH, (PU3NYECKUE
ABJICHUS IIPU PACIIPOCTPAHEHUH, TEXHOJIOTUU TPOU3BOACTBA. [IOHATHE CONMUTOHA U COJIMTOHHBIE PEKUMBIL.
IIpeumyiecTBa, NPUMEHEHUS, IEPCIIEKTUBBI.

11. Anana3onsl yuH BoiH. [Tonsatue CBY. Tunsl npuMeHseMbIX B pa3IUYHBIX Adana3oHax ¢umie-
poB. I1oHATHS S5KBUBAJICHTHBIX JINHAW U CXeM. BOJTHOBOM M KJIIACCHYECKUI NTOIXOABI, CBS3b MEXY HUMU.

12. Koapumment orpaxenus ot Harpysku, KbB, KCB, conpoTuBieHne JIMHUM U COOTHOLICHUE
Mexny HUMH. [ToBenenue momyns kodd@uurenta oTpakeHus: B UACAIbHBIX U peajbHbIX JUHUAX. Pe3o-
HAHCHBIE CCYEHHUs], 3HAUCHUs B HUX HAINPSHKEHHOCTEH I0JIEN U CONPOTUBIICHUM.

13. ®opmyna TpaHcopmaluy CONPOTUBICHUN C MOSICHEHUSAMU. DKBUBAJIEHTHbIE CEUEHUS U pac-
CTOSIHUS MEX]ly HUMHU.

14. DxBugucranTHele nHeHbIe AP. CriocoOs! mogaBieHus TudpakIMOHHBIX MAKCUMYMOB.

15. BonHOBOAHBIE 1I€E€BBIE AHTCHHbIE PEIETKU. Tunbl mienell. Pe30HaHCHbIE U HEPE3OHAHCHBIE
AP. YerpolicTBo, IPUHIMIT JEHCTBUS, TPUMEHEHHUSL.

16. Pynopuble anTeHHBl. KOHCTpYKIIMM, IPUHLIKI AEUCTBUS, IPUMEHEHUS.

17. JInH30BBIE AHTEHHBI HA 3AMEIAIOIINX U YCKOPSIOIMX JUH3aX. YCTPOWCTBO, NMPUHLHAI JEH-
CTBUS, IPUMEHEHUS.

18. AuteHnHa Ha ocHOBe JInH3bI JItoneOepra. KoHCTpyKIus, NpuHIUN 1eHCTBUS, IPUMEHEHUE.

19. IlapaGonuueckue OAHO3EpKaJIbHbIE aHTEHHBI. ANEPTYpHbIM Meron pacuéra. KoHCTpykimw,
MIPUHLINI JEHCTBUS, IPUMEHEHHUS.

20. IlapaGonmueckue aByX3epkaibHble aHTeHHbl Kaccerpena u I'peropu. Meron pacuéra.
KoHcTpykumu, NpuHLAI JEHCTBUS, IPUMEHEHHUS.

21. BxonHoe conpoTuBiIeHUE OTpe3Ka (uaepa, 3HaUeHUs B Cllydae peaKTUBHBIX Harpy3ok. ITows-
THE 1IIEH(POB, UX BXOJHBIE CONPOTUBIICHUS, IPUMEHEHHUSL.

22. TexHonornyeckue TpeOOBAHUS K TEXHUYECKUM MapaMeTpaM aHTeHH 1 ycTporcTB CBY.

23. Meronpl MHIUBHAIYAIBHBIX TEOPETUYECKUX M DKCIIEPUMEHTAJIBHBIX MCCIIEIOBAHUM, NHTErpa-
11l B HAYYHOE COOOIECTBO, OpraHu3anus padoThl CCIEI0BATEIbCKOIO KOJIIEKTHBA.

24. Tlopsaok BBIIOJHEHUS HAy4YHO-UccenoBarenbekux pador (HUP).

25. Pesynbratsl HUP.

26. Hayunas sTuka.

27. KynbTypa Hay4HBIX UCCIIEJOBAHUN.
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28. Opranuzanys MpernoiaBaTeIbCKOd AEATENIbHOCTH (BHIBI KOHTAKTHONH pabOTHI, OpraHU3alus
CaMOCTOSTEIIbHON PabOThI, y4€OHO-METOIMYECKOE 00ECIICUCHHE, MTeJarOrMKa U TICUXOJIOTHS ).

29. lcTOYHUKH OCHOBHBIX 00pa30BaTeNbHBIX IPOrPAaMM BBICIIET0 00pa30BaHUs B 00JIACTH aHTEHH
u yctpoiicts CBY.

30. O6pa3zoBarenbHbIe CTAaHAAPTHI, MPO(hecCHOHATbHBIE OTPACIEBbIE CTAHAPTHI.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
1. JIByXxnpoBoHasi U KOAKCHAJIbHAs JIMHUU: BOJIHA OCHOBHOTO THUIIA, €€ JUIMHA U (a30Bast
CKOPOCTb, BOTHOBOE CONPOTUBIIEHUE, IOTOHHBIE MTAPaMETPhl. YCIOBUE PabOThI
Ha BOJIHE OCHOBHOTO THIIa B KOAKCHAJIbHOM JIMHUU. MapKUpOBKa KOAKCHAJIbHBIX KaOelel.
2. IlonockoBblE 1 MUKPOIIOJIOCKOBBIE TMHUM: PA3HOBUIAHOCTH, BOJIHA OCHOBHOIO TUIIA,
ee IiuHa U (pa30Bas CKOPOCTh, BOJIHOBOE COMPOTUBIIEHUE, IOTOHHbIE TTapaMeTpBl,
CTPYKTypa MOJsl.
3. BonmHOBOBI IPSIMOYTOJIBHOTO CEYEHHUs. THUIBI BOJIH, KPUTUYECKNE JUIMHBI BOJIH.
BoiHa 0CHOBHOIO THIIA, YCIIOBUE €€ CYLLECTBOBAHUSA, CTPYKTYPA I10JIs, XapAKTEPUCTUIECKOE
Y BOJIHOBOE CONPOTHUBJICHUS, IEpEIaBaeMasi MOIIHOCTh. TE€XHOIOTUs U3TOTOBICHUS
u cra”aaptel. [Ipumenenust.
4. BoaHOBOIBI KpYTJIOT0 ceueHusl. TUMbl BOJIH, KpUTUYECKUE JJIMHBI BOJIH. BoJIHa OCHOBHOTO
THUIIA, YCIIOBUE €€ CYLECTBOBAHUSA, CTPYKTYpa I0JIs1, XapaKTEPUCTUIECKOE U
BOJIHOBOE CONPOTUBJIEHUS, IIEPEIaBAEMAasi MOIIHOCTb. TE€XHOJIOTHS N3TOTOBIICHHUS.
IIpumeHeHus.
5.JIuHun nepenayn ¢ MOBEpXHOCTHOW BOIMHOW. IIoHATHE TOBEPXHOCTHOM BOJIHEI, €€
JulnHA U (a3oBas CKOPOCTh, CTPyKTypa noJst. [Tpumepst peanuzanuii JIIT ¢ noBepXxHOCTHOM
BOJIHOM Y IPUMEHEHUSI.
6.BonokonHo-ontuueckue quHuU. CTpOEHUE BOJIOKOH, X pa3Mepbl, IJIUHBI BOJIH,
¢buznyeckue BJICHUs IPU PacpPOCTPaHEHUH, TEXHOJIOTUU pon3BoAcTBa. [loHsaTue
COJINTOHA U COJIUTOHHBIE peKUMBL. [IpenmyiecTBa, IpUMEHEHHUs], IEPCIIEKTUBBI.
7.duanazonsl nmuH BoyH. [Tonstue CBY. Tumbl npuMeHsIeMbIX B pa3IUYHBIX JUara3oHax
¢bunepos. [IoHATHSA SKBUBAIEHTHBIX JUHUN U cXeM. BOIHOBOH M KilaccHYeCcKuit
IIOZIXO/BI, CBS3b MEXKY HUMU.
8. Koappuuuent orpaxkenus ot Harpysku, KbB, KCB, conpotuBnenue TMHUN U COOTHOLICHUE
Mexny HuMHU. [ToBenenue Moayns ko3 uirenTa oTpakeHus B uealbHbIX
u peasbHbIX JIII. Pe3onaHCcHBIE ceueHus, 3HAYEHNS B HUX HANPSHKEHHOCTEN
IIOJIEW U CONPOTUBJICHUM.
9. JlanbHss, IpOMEXYTOUHAs M OJIMOKHSAS 30HbI aHTEHHBI. VIX IpaHUIIbI M CBOWCTBA MOJei
10. Ha3znauenue u kinaccuukanus aHTeHH, OHITHS, OTIpEeTICHUsI.
11. BHyTpeHHss ¥ BHELIHA 3a7a4l TEOPUU AHTECHH.
12. Ammnutynnas JIH, ee popma u mmpuHa, rpapudeckoe n300pakeHue.
13. Teopema o nepemHoxeanu J{H oqHOTUITHBIX 00IydaTene.
14. da3oBas quarpamma aHTeHHbI. Pa30BbINA HEHTP U LEHTP U3TYyUCHUS.
15. ®yHnaMeHTaIbHbIE OTPAHUYEHUS B 00JIACTH aHTEHH.
16. IIpuemubie anTeHHBl. DKkBUBaNIeHTHaAsA cxema. @opmynbl Hetimana mis D/1C.
17. IlpuemHble aHTEHHBI. YCI0BHS IPUEMA MAaKCUMaJIbHON MOLIIHOCTH.
18. IIpyHIMI B3aMMHOCTH M €T0 HCII0Ib30BAaHNE TPUMEHUTEIBHO K PACUETY XapaAKTEPUCTHK
IIPUEMHBIX AaHTCHH.
19. DddexruBHas mwiomanas anHTeHHbI, ¢Ba3b ¢ KH/I u aeiicTByrome 1iImHOM TUHEeHHON
AQHTCHHBI.
20. Anrennsl YKB. AxTuBHBIE IPUEMHbBIE AHTEHHBI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSl 1 MHBAJIMIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

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

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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