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b1.B.01.18.J71B.02.01 PagnocucTeMBbl ¢ aHTEHHBIMHU PENIETKAMHU U TEJIEKOMMYHHUKAIIUU

(LLlughp u noanoe nazeanue OUCYUNIUHBL 8 COONBEMCIMBUU C YUEOHBIM NIAHOM)

Hanpasienne noaroroBku: 11.03.01 Pagnorexnuka

Hanpasiaennocts (mpo¢uab): PamuorexHuyeckue cpelcTBa mepenayu, npueMa u o0padoTKu
CUTHAJIOB

KBanndukauus (crenenn): 6akanasp

®opma o0yueHHsi: OUHas

NHCcTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKHU
Kadenpa: ¢usuku, paAMOTEXHUKHU U STIEKTPOHUKU

oyHas ¢popma 0YHO-3204YHasA 3a04Has popma
¢dopma
Kype \%
CemecTp/TpumecTtp 8
Jlexknun 12
JlaGopaTopHble 3aHATHUS He Npe1yCMOTPeHbI
IpakTuyeckue (ceMMHAPCKHE) 3aHATHSA 10
Kouncyabranun He NpeIycMOTPeHbI
®opma(bl) MPOMEKYTOYHOM aTTECTALMH 3auer-0,2
KonTtpoJasn 0
CamocrosiTesibHast padoTa 49,8

Bcero uacoB: 72

TpynoemkocTb: 2  3a4eTHBIX eIHHUIL.

Pa3paborunk(u) paboueii mporpaMMsl:

KaHOUOam (usuko-mamemamuyeckux, 00UeHm U B. [lewkos
IIOAITUCH




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

He.]'lb N3YYCHUSA THCIHUIIJIUHDBI.

[enstmu 0cBOEHUS TUCLMIUIMHBI PaaOCUCTEMBI C AHTEHHBIMY PEIIETKAMU U T€JICKOMMYHUKALAN
SBIISIIOTCS TIOJIyUY€HHE CTYIACHTAaMH MaTEMaTWYeCKHX OCHOB IPEACTABICHHS U OOpabOTKH JHCKPETHBIX
CUTHAJIOB aHTEHHBIX penieToK. [IpakTH4ecKuX HaBBIKOB 110 OCHOBAM aHAJIN3a, IOCTPOCHUS CUCTEM IIpE -
CTaBJICHHS, TIPe0Opa30BaHus HU(POBBIX AUCKPETHBIX CUTHAJIOB aHTEHHBIX PEIICTOK.

gaﬂa‘ll/l H3YYCHUA TUCHUIIJIUHBI:

3az[aanI/I HU3Yy4YCHUS JUCHUIIINHBI PagmocrcTeMbl ¢ aHTCHHBIMM PEIIETKAMA U TSJICKOMMYHHKA-
OUU ABJIAIOTCA U3YYCHHUEC TCOPCTUYCCKUX OCHOB U MMPAKTUYCCKOI'O NPUJIIOKCHHUA ITPEACTABIICHHUA CUTHAJIOB
AHTCHHBIX PCUHICTOK B ANMCKPETHBIC MOMCHTBI BPEMCHU.

Mecto mucuumiannbl B cTpykrype OHOIL: Tucuumunsr (Moxymnu) / BapuaTuBHO# ya-
cTH (dactu, GopMUpyeMOll yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUI) Osioka b1, anekTuBHBIE TUCITH-

IIJIMHBI.

Il1aHupyembie pe3yJbTaThl 00y4eHHUs M0 THCHUIINHE!

Kon IInanupyemble pe3yJbTaThl 00yYeHHs
HNHauKaTOpbl A0CTHKEHHS] KOMIIeTeHIIUU
KOMITETeHIMH 10 AMCIHIIHHE
IIKC-1 3HaTh: 3Haer:

Cooco0eH K Tex-

- OCHOBBI T€OpUU (DYHKIIMOHUPOBAHUS
PaIUOTEXHUUECKUX CHUCTEM Iepeladu

Teoput0 (PYHKUHOHUPOBAHUS CO-
BPEMEHHBIX AHTCHHBIX CHCTEM B

HHUYECKOMY  00- | ”HpOpMaLnY; OECIIPOBO/IHBIX ~ TEJIEKOMMYHHKa-
CIIy’)KUBaHMIO, - XapaKTECPUCTUKH, NPUHIUI IEHUCTBUS, | IUAX, @ TAKKE UX XaPAKTEPUCTHUKHU.
HaCTPOHKE U | KOHCTPYKLHIO  CJOXKHBIX  (DyHKLHO-

IKCILTyaTaluu HAJbHBIX Y3JI0B  PaJUOTECXHUYECKUX

PaZMOTEXHUHUC- | kOMIIIEKCOB U YCTPOUCTB;

CKHUX KOMIIJICK-

COB U YCTPOWCTB,

- TEOPUI0O M NPAKTUKY OSKCIUTyaTallHU

N PaIUOTEXHUYECKUX  KOMIUIEKCOB U
HACTPOMKE TPO- o

YCTPOMUCTB.
rpaMMHBIX
CPeNCTE, He- | YMeTh: Ymeer:
nonb3yeMbIx mpy | - MOHTHPOBATh U HACTPamBaTh COCTaB- IIPOBOJUTH MOHUTOPUHI TEXHU-
TEXHUIECKOM HbIC YaCTH PAAUOTEXHUUYECKUX KOM- | YECKOI'O COCTOSIHUS COBPEMEHHBIX
0OCIy>KMBaHMHU U | TUIEKCOB U YCTPOMCTB,; aHTEHHBIX CHCTEM B OecHpoBOA-
OKCILTyaTaluH - IPOBOJIUTh MOHUTOPHUHI TEXHUYECKO- | HBIX TEJIEKOMMYHHUKALUAX.
PaaMOTEXHUYE- | TO COCTOSHMS PAJAUOTEXHUYECKUX KOM-
CKHUX KOMIIJICK-

COB M YCTPOUCTB

MJIEKCOB U YCTPOWCTB MO OCHOBHBIM
MOKa3aTessiM

Baanern: Baangeert:
- HABBIKAMU PETYJIUPOBKH WM MOHHUTO- | HABBIKAMH HACTPOUKH po-
pUHIa TEXHUYECKOTO COCTOSIHUA PaJo- | TPAMMHBIX CPEICTB, HCHOJIb3Ye-

TEXHUYECKUX KOMIUIEKCOB U YCTPOMCTB;
- HaBbIKAMM HACTPOWKHU IIPOTrPaMMHBIX
CPEACTB, UCIHOJIB3YEMBIX NMPU TEXHUYE-
CKOM OOCHY>KMBAaHMM M 3KCIUTyaTalllH
PAaOUOTEXHUYECKUX  KOMIUIEKCOB U
YCTPONCTB,

MBIX TIPU TEXHUYECKOM OOCTYXH-
BaHHUU U DKCIUTyaTallid COBPEMEH-
HBIX aHTCHHBIX CHUCTEM B Oecrpo-
BOJTHBIX TCICKOMMYHUKAIIUSX.




- HaBBIKAMH HCIOJIb30BaHUs KOHTPOJIb-
HO-U3MEPUTEIHLHOTO 000PYI0BaHUS ISt
JIMAaTHOCTHKHA COCTOSIHUSI PaJHOTEXHHU-
YECKUX KOMIUIEKCOB U YCTPOMCTB.

1. COAEP’ KAHUE U OB BEM JUCIHUIIJINHbI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alouiuxcs
¢ nmpenoaaBaresieM (110 BHIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 PadoTy

Ounas popma o0yuenust

Ne HaumenoBaHue pa3iesioB u AYHTOPHBIE 3aHSTHS
Bcero Cam. pa6.
n/n TeM JK 3 B
1. Pa3zgen 1 OcHOBBI 21 7 4 10
paxuoneJieHralum.
2. Tema 1. Aurennsie pemet- | 0,5 0,5
KH
3. Tema 2. Tlpencranenue | 0,5 0,5
CUTHAJIOB.
4, Tema 3. ®azupoBaHHbIc aH- | 6 2 4
TCHHBI.
5. Tema 4 Meton Keitnona. 2 2
6. Tema 5. Cepxpaspemenune. | 12 2 10
7. Pa3znen 2 OcHOBBI 21 5 6 10
AUATPAMMO0OPa30BAHMSA
8. Tema 6. Cundaznoe cimo- | 6 2 4
JKECHUE.
0. Tema 7. @opmupoBanue | 4 2 2
HyJIeH.
10. Tema 8. AnaniTuBHOE IHa- 11 1 10
rpaMMoo0pa3oBaHue.
11. Paznea 3 MIMO 30 29,8
12. Tema 9. Antenna ¢ cambiM | 9,8 9,8
MOIIHBIM CHTHAJIOM.
13. Tema 10. Komounuposanue | 10 10
C MaKCHMaJbHbIM CHTHa-
JIOM.
14. Tema 11. TIpoctpancten- | 10 10
HOE  MYJBTUILICKCUPOBA-
HHE.
15. Koumponw
16. | 3ager 0,2
17. | Urtoro3a 6 cemectp | 72 12 10 49,8
18. | UTOI'O: 72 12 10 49,8

OuHo-3a04Hasi popMma o0yueHus (re peanuzyemcs)

3aounasi popma odyuenms (re peanuszyemcs)




I1l. OMEHOYHBIE MATEPHAJIBI VISI IPOBEJEHUSI TEKYILIEWA 1
INPOMEXYTOYHOU ATTECTAIIUUA OBYYAIOIIUXCA ITO JIMCHUIIJIMHE

OreHKa OCBOEHUST 00YUYAIONTUMUCS COJIEP)KAaHUS AUCIUILTNHBI (MOYJIsl) BKITIOYACT
TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH M TPOMEIKYTOUHYIO aTTECTALUIO O0YYarOIIUXCSl.

BHyTpuceMecTpoBasi aTTecTamus MPOBOJUTCS B (pOPME MUCbMEHHON KOHTPOJIBHOM
paboTHI.

[TpoMexxyTodHass aTrecTanus OOydJaloUMXCs — OICHHBAHHE IPOMEKYTOUHBIX H
OKOHYATEIJIbHBIX Pe3yJbTAaTOB OOYUYCHHS 1O JWCIHMILTAHAM (MOIYJISIM) OCYIIECTBIISICTCS B
dbopme 3aueTa ¢ UCTIOIb30BaHUEM CIICIYIOIINX OIICHOYHBIX MaTEPHUAIIOB:

IIpumepHas Tematuka pedeparon
. CamoneTHbIe paauonieneHraTopsl. Paguononykomiac.
. CucreMsl cienoil nocajky CaMoJIETOB M0 paOMasiKaMm.
. CnekTpalibHbIl aHAJIU3 CO CBEPXPA3PEUICHUEM.
. Panunonenenranys B rio0aibHbIX HABUTAIMOHHBIX CUCTEMAX.
. CucreMsbl NieJIEHTalluy B YIbTPa3BYKOBBIX CUCTEMAX.

N B~ WN B

Bonpocsl k 3auery

( 8 cemecTp, ouHasi / popma 00yueHHs)
AHTEHHBIE PEIIECTKU.
JInHelHbIE aHTEHHBIE PEIIETKH,
KonbiieBrie aHTEHHBIE PEIIETKH.
[IpencraBienre CUTHAJIOB.
MaremaTtnueckass MOJIeJIb CHTHAJIOB aHTEHHBIX PEIIETOK.
CBoiiCTBa CUTHAJIOB AHTEHH.
CraTtucTuueckre U MaTeMaTHueCKUE 3aBUCUMOCTH TIPH PA3JIMYHBIX CUTYAIUSIX
dazupoBaHHbIe aHTeHHBI. OTIpeieNieHne a3UMyTa 10 AMIUIATY/IE
. Ompenenenne a3uMyTa 1Mo MOIIHOCTH CUTHAJA
10 Meron Keitnona. [IpenmyiiecTBa u HeTOCTaTKU
11.Cgepxpa3perieHue.
12.Meton TemoBoro mryma
13.MUSIC.
14.Cundasznoe cnoxxenue. HegoctaTku v mpenmyIiiecTra
15.®opmupoBanue nynei. [logasnenue nomex u myma.
16.AnanTuBHOE AUArpaMmMooOpa3oBaHue.
17.Meto HaUMEHBIITUX KBAPATOB.
18.AHTEeHHA ¢ caMbIM MOIIHBIM CUTHAJIOM.
19.Pacnpenenenne curHajaoB B aHTEHHAX MMPOCTPAHCTBEHHOTO Pa3HECEHUS
20.KomOuHMpOBaHUE C MAaKCUMAJILHBIM CUTHAJIOM.
21.TIpocTpaHCTBEHHOE MYJIBTUILICKCUPOBAHUE.

©CoNoa~LNE



IV. IEPEYEHD JIUTEPATYPHI, HEOBXOJIUMOM JJIs1 OCBOEHUS JINC-

IUIIJINHbI

4.1. OcHoBHAs JUTEpaTypa

I'onmukoB, A.M. KonupoBanue n mmdpoBanue nHGOpMauy B CHCTEMaxX CBSA3U: KypeC JEKIHA, KOMIIb-
IOTEpBI MPAKTHKYM, 3aJaHHe Ha camocTosTenbHyto padoty / A.M. I'omukoB ; Tomckuii ['ocynap-
CTBEHHBI YHHUBEPCHUTET cucTeM yrpasieHuss u pannodnaektpoHuku (TYCVYP). — Tomck : TYCVYP,
2016. — Y. 1. KomupoBanue. — 327 c. : wi.,1abin., cxem. — (YueOHas nuteparypa sl BY30B). —
URL.: https://biblioclub.ru/index.php?page=book&id=480777 (nara obpamenwus: 01.09.2020)

Bysinos, KO.U. PacnipocTpanenue pajroBOJIH U aHTEHHO-(DHUIEPHBIE YCTPOICTBA : yueOHOE MOCOo-
6ue / FO.U. Bysios, I'.I'. I'omun ; Tomckuii ['ocynapcTBeHHBIH YHUBEPCUTET CUCTEM YIPABICHUS
n panuodnnektponuku (TYCVYP). — Tomck : TYCVYP, 2013. — 300 c. : wm.,Tabm., cxem. —
URL.: https://biblioclub.ru/index.php?page=book&id=480512 (nata obparienus: 01.09.2020)

4.2. JlonotHUTEIbHAS JJUTEpaTypa

lommn, I'.". Yerpoiictea CBY u antenns! : yaeoHoe nocodue / I'.I'. I'omuH. — Tomck : Tomckuii
roCyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PaAUO3IeKTpoHUKH, 2012, — Y. 2. AnTen-
Hel. — 160 c. — URL! https:/biblioclub.ru/index.php?page=book&id=208588 (1ata OOpaleHus:
01.09.2020)

CeTH ¥ TeNEKOMMYHHKAIIUU @ Y9eOHHMK M mpakTukym uist By3oB / K. E. CamyitnoB [u ap.] ; mox
penakmueit K. E. Camyiinosa, 1. A. Illamumona, JI. C. Kyns6oBa. — Mocksa : M3mpareiascTBO
HOpaiit, 2020. — 363 c¢. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-00949-1. — TekcrT :
anektponnbiii / DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450234 (mata oOparieHus:
01.09.2020).

3eipsHOB, FO.T. AHTeHHHI : yaeOHOe mocobue / FO.T. 3eipsinos, [1.A. @emaronun, O.A. benoycos ;
TaMOOBCKHII TOCYIapCTBEHHBIM TEXHUUYECKUI yHUBepcuTeT. — TamOoB : TamOOBCKuUil rocynap-
CTBEHHBIH  TexHuueckudd  ynusepcuter (TI'TY), 2014. - 128 c. : wn -
URL.: https://biblioclub.ru/index.php?page=book&id=278016 (mata obparienus: 01.09.2020)

CoBpeMeHHbIe alTOPUTMBI 00pabOTKH IPOCTPAHCTBEHHO-BPEMEHHBIX CUTHAJIOB B CETSAX CBSI3U : y4eO-
Hoe nocobue : / B.IL. ®enocos, B.B. Boponun, C.B. Kyuepssenko u np. ; FOxHblil (enepanbHbIii
yHuBepcuteT. — PoctoB-Ha-Jlony ; Taranpor : FOxublii penepanbubiii yHusepcurer, 2019. — 99 c. :
ui., taba., cxem. — URL.: https://biblioclub.ru/index.php?page=book&id=577755 (nata obOparieHus:
01.09.2020)

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETH «AHTEPHET», HEOBXOIUMBIX

JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccbliika Ha HaunmenoBanue pa3padoTku
N N HocrynHocTh
nm HH(popMaLMOHHBIN pecypc B 2JIEKTPOHHOH hopMme
http://www.dsplib.ru/ Teopus u mpaktuka udpo- .
P P Vp P ungp CBOOOTHBIH TOCTYII.
BOI 00pabOTKM CUTHAJIOB

NudpopmanroHHbIi HEKOM-
MEpYEeCKUi TopTai Oecmpo-
BOJIHBIX KOMMYyHUKanui. O06-
30p almapaTHbIX U MPOTrpaMM-
HBIX cpenactB cereir  Wi-Fi.
BapnpaiiBuHr.

http://www.lan23.ru/ http://www.lan23.ru/
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DIIeKTPOHHO-OMOINOTEUHAS Perucrparnus yepes
CUCTEMA. 1100011 yHHBEpCHUTET-

CKui KommbroTep. B
najJbHEUIIEM HHAUBU-
http://e.lanbook.com/ JyaJbHbIH HEOrpaHu-

YEHHBIN JTOCTYN U3
110001 TOYKHU, B KOTO-
pO# UMeeTCs AOCTYI K

cetu UHTEepHET

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UHOOPMAIINOHHBIE CITIPABOYHBIE CUCTEMBI

Perucrpanus uepes nroboit
YHUBEPCUTETCKUN KOMIIb-
I0Tep.

B nanpneiimem npeno-
CTaBJISI€TCA HEOIPAHUYECH-
HbIW UHIUBUYaIbHbBIN
JIOCTyH U3 J1I000# TOUKH, B
KOTOPOU NUMeETCs TOCTYII
K cetn IHTEpHET

DNEeKTPOHHO-OUOIMOTEeUHAS
cuctema (3bC)

YHuBepcurerckasi OnbiInoTeKa oH-
JIaliH

http://www.biblioclub.ru

Poccuiickuit nHQOpMaIIOHHBIH TTOP-
www.elibrary.ru TaJl B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYI
METUIMHBI H 00pa30BaHuUs

Vil. JUEH3UOHHOE U CBOBOJHO PACIHHPOCTPAHSAEMOE ITPO-
I'PAMMHOE OBECIIEYEHHUE

Microsoft Windows;

Microsoft Office;

LibreOffice u ap.

Octave - cBoboaHas cucTeMa Ui MaTeMaTHYeCKuX BberarcieHuii. Cpok aencTBus

JULEH3UU: 0€CCPOYHO.

Micro-Cap — SPICE-niogo6Hast mporpamMma Jjisi aHaJIoroBoro u nupoBoro Mo-

JCTUPOBAHUS IJICKTPUUECCKUX U AJIEKTPOHHBIX IETed ¢ MHTETPUPOBAHHBIM BHU3yaJIbHBIM
penaktopoM. MeeTcst 6ecriiaTHas ctyaeH4yeckas Bepeus (demo).

VIIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEACTBA OBYUEHUS, HEOB-
XOAUMBIE JJ151 OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O TPOLECCA

MO TUCHUTIINHE


http://www.biblioclub.ru/
http://www.elibrary.ru/
https://ru.wikipedia.org/wiki/SPICE_(%D1%81%D0%B8%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%85%D0%B5%D0%BC)

VY4eOHble 3aHATHUS MPOBOAATCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIIELUATU3UPO-
BaHHOM MeOeJIbIO, B TOM YHCJI€ CTAI[MOHAPHBIMU WJIU MEPEHOCHBIMUA TEXHUUYECKUMU CPEJI-
cTBaMH 00y4eHUs (MMPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS TPOBOJATCS B CHEHUATU3UPOBAHHBIX J1TAOOPATOPHUSX,
ocHaneHHbIX . Croiika YPIIC, TunoBoi koMIuiekT ydeOHOTO oOopynoBaHus "Pagmoas-
TOMAaTUKa - JMHEHbIe HemnpepbiBHbIE cucTeMbl" PA-JIHC-MPLI; nrobutenbckas paauo-
cranuus YAESU FT-950, ocummmorpadsr «Megeon 15010», C 1-65, C1-68, C1-49, CI-
83, CI1-55, renepartopsl Hu3kux yactot ['3-118, 'HYIL, reneparop BbicOkHX 4yacToT '4-
102, T'4-116, I'4-153, renepaTopsl NPSMOYTOJBHBIX UMITyIbcoB ['5-48, I'5-54, 1'6-46,
BOJIbTMETpPHI uppossie B7-4015, B7-30, B7-38, wactoromepsr U3-33, U3-63, U3-7; us-
MEpUTENb HEIMHENHBIX HcKaxeHuil C6-11; namepurens mapamerpoB LCR; «Umum-003»,
UCTOYHUKH TUTaHus b5-47, B5-45; unudposoii x\K TeleBU30p, MepCOHATBLHBIA KOMITBIO-
T€p, YHUBEPCAIbHBIN annapaTHO-IPOrpaMMHBII KoMIuieke «Anuca — CK», MynbTUMETpHI,
TECTEPbl, MOHTAXXHBI HHCTPYMEHT

CamocTosiTenbHast paboTa IPOBOAUTCS B KaOMHETaX, OCHALCHHBIX KOMIIbIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u odecnedyeHrneM ocryna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.



