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PABOYAS MTPOT'PAMMA JUCHUITJIMHBI
«AHTEHHbDI, CBY-YCTPOHCTBA H HX TEXHOJIOT HH»

2. TexHuyecKkue HayKu

OOGnactp HayKH:

['pynmna Hay4HBIX CIELIUAIIBHOCTEN:
HaumeHoBaHMe OTpaciiu HayKH, [0 KOTOPOM
IIPUCYXKIAIOTCS YUYECHBIE CTEIICHHU:

Hayunas cneunaibHOCTB

2.2. DnekTpoHuKa, GOTOHUKA, IIPUOOPO-
CTPOEHHE U CBSI3b

TEXHUYCCKHUEC HAYKH, (bI/IBI/IKO-
MaTeéMaTH4YCCKOC HAYKH

2.2.14. Autensbl, CBU-ycTpoiicTBa H UX
TEXHOJIOTUH

®opma oOyueHus
OYHas

Hwxnuii HoBropox 2022

EBe3 noonucu dokymenm oeiicmeumenen 3 cymok nocie pacnesamu. Jama
u epems pacnedameu:

Bepcus: 1.0

K93: VO Ne Cmp. 1 us 15




PaGouast nporpamma aucruiuinabl « AHTeHHBI, CBU-ycTpOolCTBa U X TEXHOJIOTHHY IS
acupaHToB crienuanbHoCcTH 2.2.14 «Antennsr, CBU-ycTpoiicTBa M MX TEXHOJOTHN/aBT.
A.C. Paesckuii — Hmwxnauit Hosropoa: HI'TY, 2022. - 15 c.

Pabouas nmporpamma npeaHazHayeHa Juisi METOJMYECKOT0 COMPOBOXKICHUS TPEenoia-
BaHUS JUCUUIUIMHBI (MOAyisl) «AHTeHHbI, CBU-ycTpoiicTBa U UX TEXHOJOTUU» acIHUpaH-
TaM O4YHOU (opMbl 00ydeHus 1o crneuuanbHocT 2.2.14 «Antennsl, CBU-ycTpoiicTBa u
UX TEXHOJIOTHI.

Pabouass mporpamMma JHCHUIUIMHBI COCTaBJI€HA B COOTBETCTBHM C TPEeOOBaHUSIMU
CIEAYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:

1. ®enepanbHple TOCYyNapCTBEHHbIE TpPEeOOBAHUA K CTPYKType HpOrpaMM IOArOTOBKU
HAy4YHBIX U HAYYHO-TIEIarOrMYECKUX KaJpoB B aCHUPAHTYpe - npuka3 MuHoOpHayku Poc-
cun oT 20.10.2021 r. Ne 951.

2. [TacnopT HayuHo# cnernuanbHocTh 2.2.14 «AnTtenns, CBU-ycTpoiicTBa 1 UX TEXHOJO-
rum», pazpadotanuslii sxcriepramu BAK MunoOpnayku Poccun B pamkax HomeHknaTypsl
HAay4YHbIX CHEUUAIbHOCTEW, YTBEpXKACHHOW mnpukazoM MuHoOpHayku Poccum ot
24.02.2021 r. Ne 118.

3. YueOnsiii iian HI'TY mo mporpamme moAroTOBKM HAYYHBIX U HAYYHO-TIEAArOTMYECKUX
KaJpOB B acCUpaHType MO HaydyHOU cnennanbHocTu 2.2.14 «Antennsl, CBU-ycTpoiicTBa u
UX TEXHOJIOTHUY.

4. TlporpaMma KaHAMAATCKOTO AK3aMeHa 1o crennanbHocTH 2.2.14 «AntenHbsl, CBY-
YCTPOMCTBA U UX TEXHOJIOTHI.

F &

ABTOp Y7 ¢ A.C. PaeBckuii

(moanuce)

15 urons 2022 r.

© Paesckuii A.C., 2022
© ®I'bBOY BO HI'TY, 2022
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HI'TY
AN
Wl, PaGouasn nporpaMmMa JUCHUIIINHbI
CK-PII-15.1-04-22 Pabouyasi nporpaMma TuCHUIIHHBI
«AHTeHHBI, CBU-ycTpoiicTBa M HX TEXHOJIOTHH

1 IIeJIb H 3aJa491 OCBOCHHUA JUCIHUITIINHBI

Leab ocBoOeHMsI TMCHUILUIUHBL. (POPMHUPOBAHUE U PA3BUTHE Y aCIUPAHTOB KOMIIE-
TEHIIUHA B O0JACTH WCCIEAOBaHMS, pa3pabOTKH, CO3JaHusa U MPOM3BojJcTBa aHTeHH, CBY
YCTPOMCTB U WX TEXHOJIOTHH, PAJHOMaTEPHUAaIOB, JIEMEHTHON 0a3bl, pelieHus 3a1a4 dJIeK-
TPOMAarHUTHON COBMECTUMOCTH U METPOJIOTUYECKOTO 00ECTICUEHUS.

3anauu:

— (opMHpOBaHUE HABBIKOB B 001acTH Teopun anTeHH, CBY yCTpOWCTB U UX TEXHOJIOTUH;
— U3yY€HUE OCHOBHBIX METOJIOB Hay4YHBIX MCCIIEJOBAaHUN, IPUMEHSIEMbIX B JJaHHOU 00J1a-
CTH;

— OCBOEHHE KIIIOUEBBIX MOAXOJ0B K HCCIIEOBAHUIO, pa3pabOTKe, CO3MaHUI0 U MPOU3BOJI-
cTBy aHTeHH, CBY ycTpoiCTB U MX TEXHOJOTHH, pauoMaTepuasoB, 3JIEMEHTHOW Oa3bl,
PELICHHUIO 3a/1a4 3JIEKTPOMAarHUTHONH COBMECTUMOCTH U METPOJIOIMUECKOr0 00eCIeUeHHUS.

2 MecTo AUCHUIIIMHBI B CTPYKTYPe MPOrpaMMbl aCIIUPAHTYPbI

Huctuminaa (Moayib) «AHTeHHbl, CBU-ycTpoiicTBa 1 MX TEXHOJIOTMI» BKJIIOYEHA
B OJIOK 00s13aTE€NbHBIX TMCUUILINH, HAITPaBJICHHBIX HA MOATOTOBKY K cAa4ye KaHIUAATCKOTO
JK3aMEHa.

JHuciuninHa 0a3upyercs Ha 3HAHUSAX, NOJYYEHHBIX acClMpaHTaMu B Pe3yJibTare
OCBOCHHSI 00pa3oBaTENIbHOW TMPOrpamMMbl  BBICHIETO 0O0pa3oBaHus (Marucrparypa,
CTCIIUAJIUTET).

HaunmenoBanue 6ioka | Cemectp, B TpynoeMKOCTb AUCIUIIINHBI Bun npomexy-
KOTOPOM 3aYyeTHBIC Yacel TOYHOM arTe-
IPCNOAACTCA | o1 pryviyipy Oo6mras B tom uncne cTaluu
NUCIUILINHA Aynutopnas | CPO
Ob6s3aTenpHas 6 3 108 24 84
ITUCHUILINHA
HUTOI'O 3 108 24 84 DK3aMeH

3 CTpyKTypa M cojep:KaHue AUCHUILIUHBI (MOTYJINA)

OO11ast TPYI0EMKOCTh AUCIUILUIMHBI cocTaBsgeT 3 3aueTHbIe eaunauibl (108 yacos).

Bepcu}l: 1' 0 KBe3 noo 0oKymenm Oeil 3 cymox nocne pacnewamku. [lama K9 y3 NQ Cmp 4 uz 15

u epems pacnevamiku:
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Pabouasi nporpaMma JUCHUILINHBI

CK-PII-15.1-04-22

Pa6ouas nporpaMma ¥ CHUILIHHBI
«AHTeHHBI, CBU-ycTpoiicTBa M HX TEXHOJIOTHH

3.1 CTpyKTypa IMCHUILIUHBI (MOIYJIs1)

JucuunnuHa npenojaercs B 6 ceMecTpe.

HauMeHnoBauue Oo0obem yqeﬁﬂoﬁ paﬁoTbI (B qacax) BHI[ UTOTrOBOIrO
HCHUILIUHBI KOHTPOJIs
Ne s Bcero | Beero N3 aynutopHbIX Cawm. P
ayqurT.
n/n YA Jleku. | JIa6. | IIpak.| KCP. | pa6ora
1 | Aarennsl, CBY-
ycTtpouctsa u| 108 24 24 - - - 84 DK3amMeH
UX TEXHOJIOTUH
3.2 Conep:xkanue JTUCHUILIHHBI (MOTYJINA)
3.2.1 Pa3nesibl AMCHUILITHHBI (MOTYJIS1) M BUABI 3aHATHH
Ne HaumeHoBaHue pa3zjiesa Buabl yueOHoii padoThI CamocrosTenanHas
TPYI0eMKOCTh (B uacax pa6ora (CP)
Pasae/ia JucunnianHbI pyA ( )
Jlex. | JIa6. | IIp. | KCP
1 O6mas Teopust anteHH u CBY yctpoiict 6 ) ) ) 21
2 Teopus u rexuuka CBY ycTpoiicts 6 ) ) ) 21
3 Teopus ¥ TEXHUKA AaHTEHHBIX YCTPOMCTB U 6 - - - 21
CUCTEM
[TpoexTrpoBaHue N ONITUMU3ALIMSL AHTEHH U
4 CBUY ycTpoiicTB, a TaK)Ke TEXHOIOTHS UX 6 ) ) ) 21
IIPOU3BOJICTBA
uroro: | %4 | - - - 84
3.2.2 Conep:kanue pa3ieioB AUCHUILIHHBI (MOXYJINA)
Ne | Haumenoanue Conepxanue pasaena ®dopma npose-
n/m | paszzgena (TeMbl) (Tempr) JICHUS 3aHATHI
1 2 3 4
1 | OGmas Teopus VYpaBHenus: MakcBena s HECTallMOHAPHBIX U MOHO- Jlexuun
anTeHH u CBY XpPOMAaTHYECKUX IOJIeH. MaTepuallbHble ypaBHEHUS U TH-
YCTPOMCTB bl cpel. BekTopHble U CKalsipHbIE MOTEHIMABI AJIEK-
TPOMAarHUTHOIO moJid. BoaHOBBIE ypaBHEHUS U ypaBHe-
Hus ['enbmrodibiia. ['paHuYHbBIE YCIOBUSL.
IlocTaHoBKa 3a1a4 31EKTPOAMHAMMKY, METO/IBI UX pelle-
HUs. BHyTpeHHHE U BHEIIHHUE 33Jja4l AJIEKTPOJANHAMUKH.
Teopema eIMHCTBEHHOCTH.
Bepcu}l: 1'0 fe‘;&u;pamz:;g’;ﬁe;m Deit 3 cymox nocne pacnewamku. [lama K9 y3 NQ Cmp 5 uz 15
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Pabouasi nporpaMma JUCHUILINHBI

CK-PII-15.1-04-22

Padouan nporpamma JuCHUIIIMHBI

«AHTeHHBI, CBU-ycTpoiicTBa M HX TEXHOJIOTHH

Pacnipoctpanenue painoBOIH B IPUPOJHBIX YCIOBHSX.
W3nydyeHne 31eKTPOMAarHUTHBIX BOJIH. OJIEMEHTapHbIE
U3IyvaTenu. BImKHSS U JanbHss 30HBI.
DNEeKTPOMarHuTHOE I0JIE 3aJJaHHOTO PacHpeesieH s BO3-
OyXIalIUX TOKOB B CBOOOIHOM TpocTpaHcTBe. CBejie-
HUE 33/1a41 00 N3Jy4eHUU aHTEHH K UHTErPaJbHbIM U UH-
Terpo-aupdhepeHunaIbHbIM YPaBHEHUSM.

SBnenus u 3anaun augpaxkuuu. Crporas HOCTaHOBKA JIH-
(paKIMOHHBIX 3a/1a4.

YuciaeHHbIe METOABI 3JEKTPOIUHAMUKH.

[Ipoekunonnsie Metobl. [Iponecc byOnoBa—I"anépkuna.
JlMcKpeTu3allMOHHble  METOJbl.  JIeKOMIIO3MLIMOHHBIHI
MIPUHITATL.

Teopust M TexHHKA
CBY ycTpoiicTB

YpaBHEHMS 2JEKTPOJUHAMUKH JIJIs1 HAPABIISEMBIX BOJIH.
Tunel HanpasisAomKX cucreM. llosble U KoakcHaIbHbBIE
BOJIHOBOABI. MckyccTBeHHBIE IuAIeKTpuku. KBazuonTu-
YECKHUE HAIPABIISIOIINE CUCTEMBI.

TexHuueckue XapakTepUCTUKU U OCOOCHHOCTH KOHCTPY-
npoBaHUs (PUIEPOB pa3IMYHBIX JHAMIA30HOB.

Teopus 31eKTPOMarHUTHBIX PE30OHATOPOB.

Teopus CIOKHBIX BOJHOBOAHBIX YCTpOWCTB. MHOromo-
JIOBBIE MAaTPULBI paCcCEsSHUs, IPOBOAUMOCTH U CONPOTUB-
nenusi. OCHOBHBIE CBOMCTBA OJHOMOJIOBBIX MaTPHLL.
dunepHbIe yCTPOMCTBA U UX DJIEMEHTHI.

DnemMeHTHI BO30YX/I€HHs BOJIHOBO/IOB U PE30HATOPOB.
VYcrpoiicTBa peryaMpoBaHUs aMIUIUTYIHBIX, (a30BbIX U
MOJIAPU3ALMOHHBIX XapaKTEPUCTUK. ATTEHI0aTopbl, (a-
30BpallaTeNH, IOJIAPU3ATOPBI.

YacroTHble QUIBTPHI, IEMEHTHI TEOPUHU U Kiaccuduka-
LU

[IpuHIAIIBI TOCTPOEHUS U METOABI IPOEKTUPOBAHUS MPH-
émo-nepenaromux ycrpoiicts CBY.

OcoGennoctu MouHbIx CBY ycTpoilcTB (KIUCTpOHHBIE
YCWINTEIIN, MarHETPOHHBIE TEHEPATOPBI U T€HEPATOPBI HA
JIBB u JIOB).

ITaccuBuble HenuHelinple CBY ycrpoiicTBa Ha mosynpo-
BOJHHMKOBBIX MPUOOpaXx.

Jlexumn

Teopuss U TEXHUKA
AHTEHHBIX
[YCTPOMCTB U  CH-
cTEM

Teopus antens. [Ipuémnas u nepenaroniasi aHTEHHBI, UX
OCHOBHBIE ITApaMETPbl U TEXHUYECKNE XapPAKTEPUCTUKH.
Cucrema OIHOTHIHBIX M3NydyaTesel. Teopema nepemMHo-
JKEHUs JuarpaMM. DKBHUBAJIEHTHbIE pemETKkH. Henpepsis-
HBIE PACIIPEICIICHHUS.

MHoOro371eMEHTHBIC AaHTCHHBI (PEIIETKH ).

dasupoBanHble aHTeHHBIE perieTku (DPAP). Muoromyye-
BBIC AHTEHHBIE PEILIETKH.

AHTEHHBI JUIMHHBIX, CPEAHUX U KOPOTKUX BOJIH.

Jlexiun

Bepcus: 1.0

KBe3 noo 0oKymenm Oeil

u epems pacnevamiku:

3 cymox nocne pacnevamxu. /lama K3 .

V3 Ne

Cmp. 6uz 15
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HI'TY

Pabouasi nporpaMma JUCHUILINHBI

CK-PII-15.1-04-22

Pabouas nporpaMma Iy COMILIHHBI
«AHTeHHBI, CBU-ycTpoiicTBa M HX TEXHOJIOTHH

AHTEHHbIE PEHIETKU C JJICKTPOHHBIM CKAaHUPOBAHUEM.
Cuctremsl ynparinenuss @AP, npumenenune ¢eppuToB U
I10JIYTIPOBOIHUKOBBIX JIEMEHTOB.
Juarpammoo6pazoBanue @AP ¢ moMoIp0 ONTHYECKHUX
METOJIOB. BOJIOKOHHO-ONTHYECKUE W THOPHIHBIC IHUa-
rpammoo6pa3yroriue cxemsl (JJOC) OAP.

VYuér ocoObeHHOCTEN paclpoCTpaHEeHUs PaJHOBOJH U pac-
MOJIOKEHUST aHTEHHBbI. Bompockl HaAE&KHOCTH aHTEHHO-
(buaepHBIX YCTPOUCTB.

W3mepenue mapameTpoB aHTEHHO-(GUACPHBIX YCTPOUCTB.

4 [[IpoextupoBanue
M ONTHUMU3ALUA
anTeHH 1 CBY
[YCTPOMCTB, a Tak-
PKE TEXHOJIOTUS UX
IIPOU3BOJICTBA

CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOIMHM IMPOEKTHUPO-
BaHMs, pacyéTa M ONTHMM3aUMU aHTeHHbIX U CBY —
YCTPOMCTB IIMPOKOTO IPUMEHEHUS.

TexHonorus usroroiaeHust anteHH 1 CBY yctpoiicTs.

Jlexun

3.3 IlpakTuyecKkue 3aHATHS

VY4eOHbIM IJIaHOM HE TIPEAYCMOTPEHO.

3.4 JIaGopaTopHbIe padoThI

VY4eOHbIM IJIaHOM HE TIPEAYCMOTPEHO.

3.5 CamocTosiTeibHAsi pa00Ta ACMPAHTA MPH U3YYEHUH Pa3/1e/i0B U CHUILTHHBI

CamocTosiTenbHass paboTa aclUpaHTa NPU W3YUYCHHH JAUCIUILIMHBI « AHTCHHBI,
CBUY-ycTpoiicTBa 1 UX TEXHOJIOTHN» cocTaBjsieT 84 Jaca.
B xone caMmocrositensHON pabOTHI aCIIUPAHT:

- U3y4aeT MaTepHajbl, HC OCBEIICHHBIC B JICKIIUSIX
- TOTOBUTCS K DK3aMEHY.

Ne
paznena

BOHpOCLI, BBIHOCHUMBIC HAa CAMOCTOATCIIBHOC U3YUCHUC

Koi-Bo ya-
COB

1

2

3

VYpaBHenust MakcBeisia JUisi HECTAllMOHAPHBIX U MOHOXPOMAaTUYECKUX MOJIECH.
MarepuanbpHble YpaBHEHHsI U TUTIBI cpefl. BEeKTOpHBIE U CKaJSIpHBIE TTOTEHITHA-
Jbl 3JIEKTPOMArHUTHOrO mojsi. BonHOBBIE ypaBHeHUs M ypaBHeHUs [enbm-
rojbua. ['pannyHbIe yCI0BHSL.

[TocTanoBKa 3amay 31EKTPOJAMHAMHUKU, METO/bI UX pelieHus. BHyTpeHHue u
BHEIIHHE 33/1a4M 3JEKTpoAuHaAMUKU. TeopeMa e IMHCTBEHHOCTH.
PacnipocTpanenuie paguoBOJIH B IPUPOIHBIX YCIOBUSX.

W3nyuenue 3eKTpOMarHUTHBIX BOJIH. DJIeMEHTapHbIe U3mydarenu. bimxHsas u
JANbHSs 30HBI.

DNEeKTPOMarHuTHOE T0JI€ 3aJJaHHOTO pacIpeieseHus] BO30YKIaloluX TOKOB B
cB0OOHOM mpocTpaHcTBe. CBeneHne 3aadu 00 M3JIyYeHWU aHTCHH K MHTe-

21

Bepcus: 1.0

KBe3 noo 0oKymenm Oeil
u epema pacnevamiu:

3 cymox nocne pacnewamku. [lama

KO: V3 Ne

Cmp. 7T uz 15
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%{ PaGouasi nporpamMma AuCHUILTHHBI

CK-PII-15.1-04-22 PabGouas nporpamMma JMCUUIIMHbI

«AHTeHHBI, CBU-ycTpoiicTBa M HX TEXHOJIOTHH

rpajJbHBIM U UHTETPO-Tu(PepeHITNATBHBIM YPaBHEHUSIM.

SBnenus u 3agaun qudpaxkuu. Ctporas nocTraHoBKa AUGPAKIIMOHHBIX 3a/1a4.
YucneHHble METO/IbI ANEKTPOAUHAMHUKH.

[Tpoexnnonnsie Metosl. [Iponecc byonoa—I anépkuna.
JluckperusaioHHble METOAbL. JIeKOMIO3UIIMOHHBIN TPUHIIUII.

DHeprus JIEKTPOMarHuTHoro noiig. Teopema YmoBa—IloliHTHHTa.
CB00OIHBIC AJIEKTPOMArHUTHBIE BOJIHBI KaK PEIIEHUs] OAHOPOIHBIX YpaBHEHUIH
3JEKTPOJIMHAMMKH B Pa3HbIX cUcTeMax KoopauHar. [limockue ogqHOpoaHbIE
BOJIHBI B U30TPOIHBIX CPEJlax ¢ MOTEPSMU U 0€3 MOTEPh U B TUPOTPOITHBIX
cpenax (rmasma u Gpepput npu HaJIMYMK oJIMarHuuuBanus). Bpamenue
IJIOCKOCTH MOJISIpU3aliK, PE30HaHCHOE noriomieHue. HeMoHoxpomaTuueckue
BOJIHBI B IUCIIEPTUPYIOLIUX Cpeax. BoNHbI B aKTUBHBIX CpeAax;
IIPEACTABJIICHUE O BOJIHOBBIX IIPOLIECCAX B HEJIMHEHHBIX cpenax. [lanenue
IIJIOCKOM OJTHOPOJHOM BOJIHBI Ha MJIOCKYIO FPAHUILY pa3jiena OJHOPOJHBIX
M30TPONHBIX cpell. [[BoitHOe mpenomiieHue Ha FpaHuLe pa3esa C
TUPOTPOITHOM CPEIOH.

KommyTannoHHble yCTpOiCTBa, MPUMEHEHHE (PEPPUTOB M MOIYIPOBOIHUKO-
BBIX JIEMEHTOB. AHTEHHBIC IIEPEKII0YATEIH.

Peanuzanust GuiabTpoB B BUAE BOJTHOBOJIHBIX, KOAKCHAIBHBIX, MMOJOCKOBBIX H
MHUKPOIIOJIOCKOBBIX KOHCTPYKIMi. [TepecTpanBaemble pUIBLTPHI.

Ocobennoctu aktuBHBIX CBY ycTpolicTB Ha OCHOBE MOIYIPOBOJHUKOBBIX U
MUHHATIOPHBIX BaKYYMHBIX PHOOPOB(T€HEPATOPbI, YMHOKUTEIN YAaCTOTHI,
MajomyMsame ycunurenn). [Ipumenenrne OUNosipHbIX U MOJIEBBIX
TPaH3UCTOPOB, JIABUHHO-TIPOJIETHBIX TUO0B, TYHHEIbHBIX JUOI0B U JUOI0B
['anHa.

21

CooTHolIeHne PeXUMOB NMpHEMA U Nepesad, TeopeMa B3auMHOCTH. D¢ dek-
THBHAas TMOBEPXHOCTh aHTEHHbI. OOpaTHOE W3MyYyeHHE NPUEMHON aHTEHHBI.
[TpubnuxeHue 3alaHHBIX TOKOB M MPUMEHEHUE CBEACHUN 00 3lIeMEHTapHBIX
M3JIy4aTelssX B TEOPUM AHTEHH. YYeT BIMSAHUSA 3€MHOM IIOBEPXHOCTH U
JKPAaHOB.

Bnusinue ammintynHo-(a3oBoro pacnpeaeneHus noias 1 KOHPUrypanuu
anepTypbl HA OCHOBHBIE XapAKTEPUCTUKN aHTEHH. CTaTuCTUYECKHE
XapaKTEPUCTUKH AaHTEHH.

21

CoBpeMEHHbBIE KOMITBIOTEPHBIE TEXHOJIOTUM NPOEKTHUPOBAHUS, pacuéra U OIl-
TUMM3alnN aHTeHHbIX 1 CBY — ycTpONCTB MIMPOKOTO MPUMEHEHHUS.
TexHonorus n3rorosnenust anreHH 1 CBY ycTpoiicTs.

Mopenu 6a30BbIX 3JEMEHTOB pa3HBIX ypoBHEH. COCTaBIEHHE MOJACIH CIOXK-
HOTO 00BEKTA.

Meroas! TEXHOJIOTMHM KOHCTPYHpOBaHUs aHTeHHBIX 1 CBY ycTpolicTs.
MeTo1bl TEXHOJIOTUN KOHCTPYMPOBAHUSI HHTErpanbHbIX cxem CBY.

21
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4 Oo6pa3oBaTe/ibHbIE TEXHOJIOTUN

[Ipu ocBoeHnn aucuuIuiMHbl « AHTEHHBI, CBY-yCcTpoiCTBa M X TEXHOJIOTUU» HC-
MOJIB3YIOTCS CIIEIYIOIINE 00pa30BaTEIbHBIC TEXHOJIOTUU:

- AKTUBHBIE (JICKIUH);
- “H(pOpPMaITMOHHBIC (aHATU3 U 0030p UCTOYHUKOB HH(POPMAIIHH);
- KOMIIBIOTEPHBIC (BUPTYaAJIbHBIE U CETEBbIE MHTEPHET-TEXHOJIOTUN),
- THPOPMAITMOHHO-KOMMYHUKATUBHBIE (KOMIIBIOTEPHI, TEIEKOMMYHUKAIIUOHHBIE CETH),
- KOMMYHUKATHBHbIE (0OCyXJeHHE MpoOJeM Ha ayJUTOPHBIX 3aHATHUSIX, KPYTJble
CTOJIbI, AUCIYTHI, YYACTHE B ACHUPAHTCKUX HAYYHBIX U HAYYHO-IIPAKTUYECKHUX KOH-
bepeHnusx),
- IpoOJIeMHbIE 3aJJaHUsl aClIMpaHTaM, U UX MPEJCTaBIECHUE, pa300p KOHKPETHBIX CUTY-
anuu.

5 OneHoYHbIEe CpeacTBa JJsl TEKYLIero KOHTPOJISA YCIeBAeMOCTH M MPOMeKY-
TOYHOM ATTECTALMH 110 MTOraM OCBOCHMA TMCHMILINHBI

I1o nToram ocBoeHUSA AUCHUILIIMHBI ACIIMPAHTOM CAACTCA 3K3dAMCH.
DKk3aMeH OOCHHUBACTCA II0 CUCTCMC: OTIIMYHO, XOpPOIIOo, YAOBJIICTBOPUTCIbHO, HC-

YAOBJICTBOPHUTCIIBHO.

OT1nu4aHO MOJIHBIM IPAaMOTHBINM OTBET IO BCEM TPEM BOIIPOCAM, COAEPKALUN IPUMEPHI, B TOM YUCJIE COOT-
BETCTBYIOIINAE TEME HAYYHO-HUCCIIENOBATEIbCKON AEATEILHOCTH COMCKATEIS.

Xopowo IIPABWIBHBIM IPAMOTHBINA OTBET, HO:

a) TpeOyromuil yTOYHEHUS 110 OAHOMY M3 3a/IaHHBIX BOIIPOCOB,
0) mpH HAJMYUU OJTHOTO - ABYX HEIOYETOB;
B) JIONYIIIEHA O/IHA HerpyoOas omuoKa.

Y 10BIIETBOPHUTENBHO NpaBWIbHBIA TPAMOTHBIH OTBET, HO:

a) TpeOYIOIIMIA YTOYHEHHH 10 BCEM BOIIPOCAM;

0) morrymena rpyoast ommoKa;

B) IPH HAJTMYUH OoJiee IBYX HEJI0YETOB;

T) Ha TEOPETHYECKHE BONPOCH! AaHbl HCUYEPIIBIBAIOIINE OTBETHI, HO OTCYTCTBYIOT IPHUMEPHI, HJI-
JFOCTPHUPYIOLIKE COUCKATENIEM ITOHUMaHHE CYTH BOIIPOCOB.

Hey,[[OBJ'IeTBOpI/ITCHBHO a) HCIIPpaBUJIbHBIC OTBCTHI HA JIBa U Ooiee BOIIPOCOB 6I/IJ'I€T3;
@ Korjga 4mciio OIIHOOK MIPEBOCXOAUT HOPMY, IpU KOTOpOﬁ MOKET OBITH BBEICTABJIEHA ITOJIO0KH-
TCJIbHAas OLICHKA.

Tekyuuii KOHTPOJIb OCBOEHHUSI MaTepuaja Mo KaxJaoMy paslesly JTUCHUILUIMHBI OCY-
HIECTBIIAETCS TECTUPOBAHUEM.
Oobpaszuvt oueHoUHbIX CPeocme
0711 NPOBEOCHUA MEKYyuie20 KOHMPOJiA 6 6U0e MeCmos
Tecmout k pazoeny 1I:

Bomnpoc 1: YpaBuenuss MakcBeuia 111 HECTAIMOHAPHBIX 1 MOHOXPOMATHYECKUX TOJICH.
Bomnpoc 2: MarepuanbHble ypaBHEHHS U TUIIBI CPEI.

Bepcu}l: 1' 0 KBe3 noo 0oKymenm Oeil 3 cymox nocne pacnewamku. [lama K9 y3 NQ Cmp 9 uz 15
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Tecmul k pazoeny 2:

Bomnpoc 1: ®unepHpie yCTPpONCTBA U X JIEMEHTHI.

Bomnpoc 2: DneMeHTbl BO30Y>KI€HUS BOJTHOBOJIOB U PE30HATOPOB.

Tecmut k pazoeny 3

Bomnpoc 1: [Ipuémuas u nepenaronias aHTEHHbI, UX OCHOBHBIE IMapaMETPbl U TEXHUUYECKUE

XapaKTEPUCTUKH.

Bonpoc 2: Cuctema OJJHOTUITHBIX H3Ty4YaTeNei.

Tecmul k pazoeny 4.

Bomnpoc 1: CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUN IPOECKTUPOBAHUS, pPacu€Ta U ONTHU-
Mu3auuu aHTeHHBIX U CBY — yCcTpONCTB MIMPOKOTO MPUMEHEHUS.

Bonpoc 2: Texnosorus nsrorosieHus anteHH 1 CBY ycTponicTs.

6 YueOHO-MeTOqUYecKOe U HH(POPMAINIHOHHOE 00ecTevYeHue TUCITUTITMHBI

6.1 OcHoBHas JJUTEpaTypa

u epems pacnevamiku:

Ne ABTOD(BI) 3arnaBue N3parenscTBoO, Hasnauenue, Bun Kom-Bo 3k3.
/1 roJ U3IaHusA U3JIaHus, TpUQ B OMOII-K€
1. 2 3 4 5 6

1 | Heranos Yerporictea CBY u anTen- M.: URSS, VYuebHUK
B.A., Kimoe | vbl. U.1. IIpoextupoBanue, 2013
J.C., Taba- | KOHCTPYKTHBHAas peain3a- 6
koB JI.IL LU, IPUMEPBI IPUMEHEHUS
ycrporicts CBY
2 | Heranos Yerporictea CBY u anTen- M.: URSS, VYuebHUK
B.A., KimtoeB | vbl. U.2. Teopust u TexHuka 2014 5
I.C., Taba- | aHTEHH
xoB JI.II.
3 | I'punen VYerporictea CBY u anten- | M.: Paguorex-
A.1O. uble cucteMbl. Ku.1. AH- Huka, 2013 VY4eb. mocobue 3
TEHHBIE CUCTEMBI JIOKAIINH,
HABUTAIIMM U PAIUOCBSI3U
4 | I'puneB VYcerpoiictea CBY u anten- | M.: Paguorex- VYueb. nocobue
A IO. HbIe cucTtembl. Ku.2. Moge- HUKa, 2014
JMPOBaHUE, TPOEKTUPOBA- 3
Hue u TexHonornn CBY-
yctpoictB u AP
5 | I'puneB VYerpoiictea CBY u anten- | M.: Pagnorex- VY4eb. mocobue 3
Bepcusa: 1.0 Bes noomucu doxymenm dei 3 cymorc nocie pacneuamicu. Jama | K. VO Ne Cmp. 10 uz 15
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A.1O. HbIe cucTtembl. Ku.3. Ak- HuKa, 2014
TUBHBIE U LU(POBbHIE aH-
TEHHBIC PEIICTKH U UX JIe-
MEHTBI
6 | }0. A . Una- | Ycrpoiictea CBU- u KBU- | M.: Panguorex- 3
PUOHOB [H nuana3oHoB. Metonbl pac- | Huka, 2013
ap.] yera. Alroputmel. TexHo-
JIOTUU U3TOTOBJICHUS
6.2 JlonmoJIHUTe/ILHAS JIUTEPATYpa
Ne | ABtop(bl) 3arnaBue N3 parenscTBo, Haszunauenue, Bug Koi-Bo 3k3.
/o o U3IaHUsA u3IaHus, rpud B OHOJI-KE
1 | Unapwuo- VYerpoiictBa CBY u antennsl | U3n-so HI'TY, VYuel. mocobue
HoB I0.A., 2012 041
Tumodeen
E.I1.
2 | baOynbko | AHTeHHBI U (YHKIIMOHATb- M. : Paguo- YyeOHOEe 1mocodue 4
C.A. Heie y31b1 CBY- u KBY- texHuka, 2011 | nms By30B
JIMana3oHoB. MeToJibl pacué-
Ta ¥ TEXHOJIOTHUS U3TOTOBJIC-
HUS
3 | PaeBckuit | KommiekcHbIe BOJTHBI M.: Paguorex- Mouorpadus 2
A.C., Pa- Huka, 2010
€BCKHI
C.b.
4 | N.A. Boo- | Teopus 35eKTpOMarHuTHON H.Hogropox: Y4ebGHOe mocobue 20
BUYEHKO, COBMEeCTUMOCTH panuodnek- | U3a-so HI'TY,
B.A. Ko03- | TpOHHBIX CPEICTB U CUCTEM 2016
1oB, A 1O.
CenaxoB
5 | B.A. ba- VYerpoiictea CBY u KBY B H.Hogroponx: YuebHoe nocobue 15
KHUIJIOB U pamunomsmeputenbHoi Texan- | HITY, 2015
ap / mon Ke
pen. I'.1.
[Iumkosa
6 | JIL.A. bo- DnekTpoauHamMuKka u pactpo- | Tomck: TY- VYyebHoe mocobue Pexxum no-
koB, A.E. CTpaHEHUE PAUOBOJIH CVP, 2013 [2nexTpoHHBbIH pe- cryna:
Manens, cypc] https://edu.t
B.A. 3a- usur.ru/publ
MOTpUH- ications/328
CKUM 9
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6.3 Ilepuoanyeckue U31aHUA

«AnTeHHb» http://www.radiotec.ru/catalog.php?cat=jr3

«Pammorexnuka u anekTpoHnKa» http://www.maik.ru/cgi-bin/list.pl?page=radel
«Pammorexuukay http://radiotec.ru/catalog.php?cat=jr11

«®Pu3nKa BOJHOBBIX MPOIECCOB M PATUOTEXHUYECKHE CHCTEMBI» http://neganov-
samara.narod.ru

«M3BecTus BeICIIMX YUeOHBIX 3aBeicHui. Pagnosnexrporukay http://radio.kpi.ua

e «Bormpocsl panguosnekTpoHukn» http://www.instel.ru

IEEE «Terahertz Science and Technology» https://www.mtt.org/terahertz

6.4 UnTepHeT-pecypchl

e Iludporas 6udnmuorexa IEEE Xplore
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=5503871

e Hayunas snektponHas 6udimuoreka http://elibrary.ru

e DJeKTpOHHO-OMOIIMoTeyHas cucreMa http://elanbook.com

e DJeKTPOHHO-OMOIMoTeuHas cuctema http://ibooks.ru

6.5 HopmaTuBHBIE JOKYMEHTBI

e [Ilepeuenn TexHOJIOTHYECKUX TUIATGOpM (YTBEPKIECH pemieHusMu [IpaBUTenbCTBEH-
HOM KOMHUCCHH IO BBICOKMM TE€XHOJOTUAM UM MHHOBauusiMm ot 1 anpens 2011 r., mpo-
Tokoa Ne 2, ot 5 uronst 2011 r., mpotokoi Ne 3, pemenuem npesuanyma [IpaButens-
CTBEHHON KOMHCCHHU 1O BBICOKMM TEXHOJIOTUSAM M MHHOBaIMsAM oT 21 despans 2012
r., MpOTOKOJa Ne 2):

- lHHOBaIMOHHBIE JIa3€pHBIC, ONTUYECKUE U OMTOAIEKTPOHHbIC TEXHOJOTUH — (o-
TOHUKA;

- HanmonanwsHast uHgopmMalnmoHHasi CIyTHUKOBAsI CUCTEMA,

- CBY Texunonoruu.

6.6 YueOHO-MeTOAMYECKOE O0eclieYeHHe CAMOCTOATEIbHON padoThl acIUPaHTa

Hcnonb3yroTes clienyromme BUIbl CaMOCTOSITEIbHON paboThl aciMpaHTa: B YUTalb-
HOM 3ajie OMOJIMOTEKH, B yUeOHBIX KaOMHETaX, KOMIIbIOTEPHBIX Kjlaccax ¢ JOCTYIIOM K pe-
cypcam MHTEepHET U B IOMAIIIHUX YCIOBUSIX.

[Topsimok BBIMOTHEHUSI CAMOCTOSITEIbHON PabOThl COOTBETCTBYET MporpamMme Kypca
Y KOHTPOJIMPYETCS B XO/I€ JICKIUUOHHBIX 3aHATHUH.

CamocrosiTenbHasi paboTa MOAKPETUIIETCS] Y4eOHO-METOAMYECKIM B MH(POPMAIMOH-
HBIM O0eCIeYeHUEM, BKITFOUAIOIINM PEKOMEHI0BaHHbIC MOHOTpadun, y4eOHUKHU U y4eOHO-
METOIMYECKHE TIOCOOHS, MEPUOANUECKYIO INTEPATYPY, & TAKKE KOHCTICKTHI JICKITHM.
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7 MaTepHaJIBHO-TeXHH‘leCKOQ o0ecrneueHue ANCIHUIIJINHBI

HauMeHoBaHMe ceHUAb-
HBIX NTOMelleHUuil 1 moMe-
IIEeHUH JJI51 CAMOCTOSATE I b-
HOI1 padoThI

OCHaIEeHHOCTH CNEeNHAJIbHBIX IOMEIEeHHH 1
MOMeLIeHHI /ISl CAaMOCTOSITeJILHOI padoThI

Ilepeyens JUIEH3HOHHOTO MPOTrPaMM-
HOro odecneyeHusi. PeKBH3UTHI oI~
TBEP:KAAIOIIEro JOKyMeHTa

JIeKLIMOHHBIE  3aHATHA  —
a.1217- «Jlabopatopust aB-
TOMAaTU3UPOBAHHOIO IIPOEK-
tupoBanus BY u CBY
YCTPOUCTB»

a.5234 -1. «YuebHo-
HccIeioBaTeNnbeKast Jabopa-
TOPHS MUKPOBOJHOBOH 3JIEK-
TPOXMHAMHUKIDY

2. «JlabopaTopust aBTOMATH-
3UPOBaHHBIX U3MEPEHUI Ha
CBY»

3. «Jlaboparopust  OcHOB
CBY-0nT037€KTPOHUKH»
a.5309- «JlaGoparopus aH-
TEHHBIX U3MEPECHUID)

14 mepcoHaIBHBIX KOMITBIOTEPOB,
9KpaHbI.

HPOEKTOPHI,

CamocrositensHass pabora -
3aJbl 3JEKTPOHHBIX HH(DOP-
MAaIOHHBIX pecypcoB
(Onexrponnsie kmacce) HTh
a.2210, 6119, 6162.
YuraneHele 3anel a. 2202,
2203

- KOMIIBIOTEPHBI
UBIL a.1215

KJ1accC

30 nmepcoHaIBHBIX KOMIIBIOTEPOB.

Hoctyn x 6ubnuoreunomy ouxy HI'TVY.

Hoctyn B Internet gepe3 mnokampHyIO ceTh 30
Mowurt/c.

- Omneparmonnas cucrema Windows XP,
Prof, S/P3 (ITommuckaDreamSparkPremi-
um neifcrBurensHa 1o 31.12.2017)

- MSOffice 2007 mum Ne43847744 (Gec-
CpoYHas)

- MS Access
(ITognucxkaDreamSparkPremium
crBuTeNbHA 10 31.12.2017).

- MathCAD 14 (PKG-TL7517-FN,
MMT-TL7517PN-T2 6e3cpodHo)

- Matlab R2008a JTuig Ne527840

- AutoCAD 2015 CepuiiHblit HOMEp
/ KJI¥OY TIPOIYKTa
545-19358656 / 651G1

- Visual Studio
(MoamuckaDreamSparkPremium
crBuTenbHa 70 31.12.2017)

- Dr.Web (cpoxk nmui.2016-02-29 — 2017-
04-27)

- PedeparuBHple HayKOMeTpHUYECKHE
6as3er (eLIBRARY.RU, Web of Science,
SCOpusS), 3JEeKTPOHHBIE OWUOTUOTEUHBIC
cucteMsl (m3matenbcTBa «VH)XKeHEpHBIC
Hayku», «Jlanb», «MammHoCTpoeHue»,
«adopmarukay, «KHOMKOH»).

- ABTOMaTH3MpOBaHHAs! HHPOPMAIMOH-
Ho-O6ubnuoteunas cucrema (AUBC)
«MAPK-SQL 1.14», 3A0 «HIIO «1H-
DOPM-CUCTEMA» ¢ 20 okTs16ps 2014
(Jorosop Ne 069/2014-A/0).

2010
nen-

2008
neit-

be3 noo
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JIUCT
corjiacoBaHmus padoueil mporpaMmsbl

['pynmna HayyHBIX cienuanbHOCTEN: 2.2 DIeKTpoHMKA, POTOHMKA, TPUOOPOCTPOCHHUE U
CBS3b

HayuHas crnienuanbHOCTh 2.2.14. Aurennnl, CBU-ycTpoiicTBa ¥ X TEXHOJO-
U

Jucuumiauna: AnTeHHbl, CBY-ycTpolicTBa M X TEXHOJIOTUH

dopma oOydeHus: OouHas
Yu4eOHblil 1o 2022 - 2023

PEKOMEH/IOBAHA kadenpoii «®Pu3nka U TEXHUKA ONTHYECKON CBA3N»

npotokoa Ne 7 ot "15" urons 2022 r.

OTBETCTBEHHBI HCHOJIHUTENb, 3aBeAYOMUNA Kadenpoil «PU3nMKa U TEXHUKA ONTHYECKOU
CBA3U» -4 4

b

nd.-m.u., mpobeccop ./  A.C.PaeBckuii 15.06.2022
TO/THCE pacirpoBKa MOITHCH nara
ABTOD:
1.¢.-M.H., mpodeccop ~—7 -~ A.C. PaeBckuii 15.06.2022
MOANHCh - pacirpoBKa MOATHCH nata
COI'JTACOBAHDO:

N.o0. nexana ¢akynapTeTa MOArOTOBKHU CIECIMAIIMCTOR BBICIICH KBaTU(pUKAIIUN

K.T.H., JOIIEHT re P.111. beapeTnnHoB 15.06.2022

MTOITNCH pacidpoBKa MOMTHCH nara

/
&7
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JlonoJIHeHUs ¥ U3MeHeHHs B padoueil nmporpamme
AUCUMIUIAHBI HA 20 /20 yu.r.

Brecennsie n3menenus Ha 20 /20 y4e0-

HBIN T'OJ

VTBEPXJIAIO

[IpopekTop no HaydHo# paboTe

(15 29

(moanuch, pacIIM(pOBKA MOIIHCH)

20...

B pabouyto mporpammy BHOCSTCS CIIEIYIOIINE U3MEHEHUS

1) oo,
2) e

....................

r

WK JIeJIaeTCs OTMETKA O HEelleJIeCO00pa3HOCTH BHECCHHS KaKMX-TM00 U3MEHECHHMM Ha JaH-

HBIN y4eOHBIN o1

COI'JTACOBAHO:

Jlexkan ®CBK

HaumeHosaHue paxyromema (UHCmMuUmyma, 2oe peaiusyemcs 0aHHoe Hanpasienue) JTudHas noonucs

pacwuugposxa noonucu — oama

Bepcus: 1.0

u epems pacnevamiku:

KBe3 noo 0oKymenm Oeil

3 cymox nocne pacnewamku. [lama

KO:

V3 Ne

Cmp. 15 u3 15




