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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

DKk3ameH (Kypce)

OPT
POC

17
51

69
147

216



2 AHHOTAIIUA AMCHUITJINHBI

«@UJIBTPBI U COIVIACYIOHIME HNEINA CBEPXBBICOKHUX YACTOT»

B nuciunnune uznararorcst oCHOBBI Teopuu teneid CBY, ee npuiioxeHus: K
aHaJU3y U CUHTE3y (PUIBTPOB U coracyromux 1eneit CBY, npuHuunsl mocTpoeHust
U (yHKIMOHUPOBaHUS PUIBTPOB U cornacyrouux neneii CBY. Paccmarpuarorcs
METOIbI TPOEKTUPOBaHUS (PUIBTPOB U cornacyromux neneit CBY ¢ npuMenennem
COBPEMEHHOT'0 MPOrpaMMHOro obecrneuenus. ONuUchIBaeTCs ONpeeieHne TpedoBa-
HUH K XapaKTepucTUKaM QUIbTpoB U cornacyromux neneit CBY meronamu GpyHKIH-

OHAJIbHOI'O MOJACIINPOBAaHUSI.

SUBJECT SUMMARY

«MICROWAVE FILTERS AND MATCHING CIRCUITS»

The discipline outlines the basics of the theory of microwave circuits, its appli-
cations to the analysis and synthesis of microwave filters and matching circuits, the
principles of construction and operation of microwave filters and matching circuits.
The methods of designing microwave filters and matching circuits with the use of
modern software are considered. Determination of requirements for the characteris-
tics of filters and matching circuits of microwaves by methods of functional modeling

1s described.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. LenamMu AUCHMIUIMHBI ABISETCA NPUOOPETEHNE TEOPETUUECKUX 3HAHUN O TIPUH-
umnax padboTel GUIBTPOB U COMTIACYIOUIUX IIETEH, METO0JIOTMU UX CTPYKTYPHOTO
U IapaMeTpU4eCcKOro CUHTE3a, popMUpoBaHUE YMEHUHN B 00J1ACTH MTPOEKTUPOBAHUS
¢unpTpoB U comacyromux ueneid CBY auanazoHa M HaBBIKOB MCMOJIb30BAHUS CO-
BpemeHHbIX CAIIP npu nmpoekTupoBaHUM BHICOKOUACTOTHBIX (PUIIBTPOB M COTIIACY-

FOIIUX IIETIEN.

2. 3agayaMy THUCUMIUIMHBI BIISIFOTCS N3YYEHNE OCHOBHBIX IPUHIUIIOB TOCTPOEHUS U
ONTUMAJIBHOTO TPOESKTUPOBAHUS (DUIBTPOB U COMIACYIOIIMX LIETIe pa3IMYHOro Ha-
3HAYEHUS; OCBOCHHE MaTeMaTuueCKOro U MporpaMMHOI0 00eCrieueHus AJisi CHHTE3a
¥ MOZICJIMPOBaHUs (PUIIBTPOB U COMMACYIOMIMNX 1enel; pOpMUPOBAHUE MPAKTUUECKUX

HABBIKOB MMPOEKTUPOBaHUs (GUIBTPOB U coracyromux neneit CBY.

3. B pe3ynbraTe 0CBOEHUS TUCHUILITUHBI CTYICHTHI JOJIKHBI 001a/1aTh CIEAYIOIUMU
3HAHUSAMMU:

-ocHOBBI Teopuu 1ienet CBY u ee npuiokeHuil K aHalu3y U CUHTE3y QUIBTPOB U
CONIACYIOUIUX LIETIEH;

-METOAOJIOTHSI MMPOEKTUPOBAHUS (DUIBTPOB HA COCPEAOTOUECHHBIX M PaCHpe/ieiCH-
HBIX 3JIEMEHTaX Ha OCHOBE CHHTE3a (UIBTPOB-IPOTOTHUIIOB;

-OCHOBBI TEOPHH OLICHKH IPEIEIbHON IHUPOKONIOJIOCHOCTH COTTIACOBAHMS UMIIEC/IaH-
COB;

-METOJbI NPOEKTUPOBAHUS Y3KO-U IIMPOKOIIOJIOCHBIX COITIACYIOIIMX LENEW Ha COo-
CPEIOTOYECHHBIX U PACIPEACIECHHBIX dJIEMEHTAX;

-aJITOPUTMBI KOMITBIOTEPHOTO CUHTE3a PUIIBTPOB U comtacyromux uemnen CBY.

4. B pe3yabTare OCBOCHUA AUCHUILIMHBI CTYACHTBI JOJIPKHBI ITIOJIYYUTh YMCHUA!

-OmpeeNsaTh TpeOoBaHMs K MmapameTpaM (PUIBTPOB U COIVIACYIOIIUX IIETIeH, BbIOU-



paThb UX CTPYKTYPY, BBIIOJHATE CHHTE3 IapaMETPOB UX KOMIIOHEHTOB;

-YUUTHIBATh BIIMSHUE JECTAOMIM3UPYIOMINX (PAKTOPOB HA XapaKTEPUCTUKU (HUIIb-
TPOB M COITIACYIOIIUX LIETIEH;

-HCTIOJIb30BaTh COBPEMEHHBIC MPOOIEMHO-OPUEHTHUPOBAHHBIE TPUKJIIATHBIC TIPOTPAMM-

HBIE CPENICTBA ISl MPOEKTUPOBaHUs PUIBTPOB U comacyromux neneit CBY.

5. B pe3ynbrare 0CBOEHUs NUCIUILIMHBI CTYEHTHI JOJKHBI OBJIAJIETh HABBIKAMMU:
-monenupoBanusi POC Ha (yHKIIMOHATBHOM ypOBHE JJIS ONpeAceHUs TpeOyeMbIX
XapaKTepUCTUK (PUIBTPOB U COTACYIOIIUX 1ETICH;

-cuHTe3a QIbTPOB U comtacyronux 1eneit CBY auanasona u ux onTUMU3AINN;
-ucnonb3oBadus coBpeMeHHBIX CAIIP st mpoekTupoBanus GUIBTPOB U COTIIACYIO-

X IETICH.

3.2 Mecrto mucuuminnabl B ctpykrype OITOII

JlucruranHa U3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX TUCIUILUIMH Y4eOHOTO TJIaHa:
1. «ABTOMaTU3UPOBAHHOE MPOCKTUPOBAHUE IIIEKTPOHHBIX CPEJICTBY

2. «MUKpPOBOITHOBAST TEXHUKA

3. «Cetu UHGOKOMMYHUKAITAN

1 00eCrneurBaeT MOATOTOBKY BBIITYCKHOM KBaJTU()PUKAIMOHHOMN pabOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

IK-1 CrniocoOeH ¢popmynupoBaTh 1eJIM U 3a7a4l HayYHBIX MCCIIEI0BaHUM B co-

OTBETCTBUHU C TEHICHUIUSAMH WU TIEPCIIEKTUBAMH PA3BHUTHs SJICKTPOHHBIX
CPEJICTB U TEXHOJIOTHYECKHUX TPOIIECCOB, a TAK)KE CMEXHBIX 00JIacTel Hay-
KU U TEXHUKH, CIIOCOOHOCTH 000CHOBAHHO BBIOUPATh TEOPETUUECKUE U IKC-
NepUMEHTaIbHBIE METOJIbI M CPEACTBA pelieHHs C(hOPMYTHPOBAHHBIX 33434

1IK-1.2 Ymeem paccuumvieams pesicumsl pabomol 31eKMPOHHBIX CPedcme

I1K-4 CrniocobeH ompeaensaTh LeNu, OCYIECTBIATh MOCTAHOBKY 3aja4d MPOEKTH-
POBaHUs ANIEKTPOHHBIX IPUOOPOB, CXEM U YCTPOMCTB pa3IMyHOTo (pyHKIIH-
OHAJILHOTO Ha3HAUEHUS, IOITOTaBIMBATh TEXHUUECKHE 3a/1aHUs Ha BBIOJI-
HEHUE MPOEKTHBIX paboT

1IK-4.1 3Haem cxemul U KOHCMPYKYUU IEKMPOHHBIX CPEOCME PAIUYHO20 (PYHKYU-
OHANILHO20 HA3HAYEHUs]

I1K-5 CrocoOeH MpoeKTUPOBATh YCTPOUCTBA, TPUOOPHI U CUCTEMBI AIEKTPOHHOMN
TEXHUKH C YYETOM 33JaHHBIX TPeOOBaHMIA

1IK-5.2 Ymeem paspabamuvieams npubopul u cucmembvl 21eKMPOHHOU MEXHUKU

CIIK-3 Crnioco0eH BBIMONHSTH pacdeT U MPOESKTUPOBAHUE JeTale, y3I0B U MOAY-

nei QJICKTPOHHBIX CPCICTB, pa60Ta}01u1/1x B IUAIIA30HC CBCPXBLICOKHUX Ya-
CTOT C UCIIOJIb30BaAHHEM I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOT UM

CIIK-3.1 3naem npunyunst pabomwl 31eKMPOHHBIX CPEOCM8, pabOMAWUX 8 OUana-
30H€e CBEPXBLICOKUX YACMOM




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 BBenenne 2 5
2 | AHanUTHYECKHE METObl CHHTE3a (PUIIBTPOB 3 10 28
3 | KomnbrorepHble METO/IbI CUHTE3a (PUIBTPOB 3 10 28
4 | AHaIUTUYECKHE METO/bl CHHTE3a COMTACYIOMIUX IIeTeit 3 10 28
5 | KoMnbroTepHbIE METOBI CHHTE3a COMNIACYIOIINX LENen 4 11 28
6 | Onpenenenue TpeOOBaHUI K XapaKTepUCTHKaM (PUIBTPOB 2 10 1 30
¥ COMIACYIONUX IeTel MeToaaMu (PyHKIIHOHAIBHOTO MO-
JeJIMPOBaHUS
Htoro, au 17 51 1 147
W3 HuX a4 Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 216/6
4.1.2 Copepxanue
Ne HaumeHoBaHue TeMbl Conepxanue
n/n JUCHUIIINHBI
1 | Benenue [Ipeamer aucturummabl U ee 3anaun. CTPyKTypa u couep-
YKaHUE AUCIUIUIMHBI, €€ CBS3b C IPYTUMHU JUCITUTUTMHAMH
y4eOHOTrO0 TUTaHa.
2 | Ananmutudeckue MeTonsl cuHTe- | OCHOBBI aHANIUTHYECKOro cuHTe3a (uinbrpoB. CuHTE3
3a (pUIBTPOB ¢uneTpoB-mipotoTUnioB barrepsopra u Yedsimea. [Ipe-
o0pa3oBaHus (WIBTPOB-TIPOTOTHUIIOB. [IpOoeKTHpOBaHHE
HeoTpaxarmux ¢puasrpoB CBY.
3 | Komnbiotepubie MeTonbl cuHTe- | OCHOBHBIE MOAXOABI K KOMITBIOTEPHBIM METOJaM CHHTE-
3a (hUIBTPOB 3a unsrpoB. Mcnonb3oBanue mactepa iFilter cuctembl
AWR DE s cunTte3a (GuiasTpoB Ha COCPEIOTOUEHHBIX
1 pacIpeieIeHHbIX dlieMeHTaX. OCOOEHHOCTH IPOEKTUPO-
BaHUS (PMIIBTPOB METOAAMH IMAPAMETPUIECKOTO CUHTE3A.
4 | Ananutuyeckue MeTolbl CuHTe- | OCHOBBI AaHATUTUYECKOTO CHHTE3a COMIACYIOIIUX IIeTeH.
3a COMACYIONIUX Lernei CriocoObl y3KOIONOCHOTO cornacoBanus. I[lonarue mm-
POKOTOIOCHOTO cornacoBaHusi. @yHIaMEHTallbHbBIE Orpa-
HUYEHUS HA IIUPOKOIOJIOCHOE cornacoBaHue. PerieHus
bone-®ano u FOnel. MeToanka aHaTUTHYECKOTO CUHTE3a
IIUPOKOTIOJIOCHBIX COTIACYIOITUX LIETICH.




No HaumMmeHnoBaHnue TeMbl
n/n JUCHHILIMHEI

Conepxanue

5 | KomnbroTepHble METOJbI CUHTE-
3a CONIACYIOIIUX Lenen

OcHOBHBIE IOAXO/IbI K KOMIIBIOTEPHBIM METOJ]aM CHHTE3a
comtacyromux nernei. Micnons3oBanue macrepa iFilter cu-
creMbl AWR DE 15 cuHTE3a coracyromux nenen Ha co-
CPEIOTOUYECHHBIX U paclpeeeHHbIX AeMeHTax. OcoOeH-
HOCTH TIPOEKTHPOBAHUS COITIACYIOIINX LIENeH MeTomaMu
apaMeTprUuecKoro CUHTE3a.

6 | Onpenenenue TpeboBaHUH K

XapaKTEpPUCTUKAM ¢bubTpOB
U CONIACYIOIIMX LENel Me-
TOAAMU (YHKIIMOHAIEHOTO
MOJICTTUPOBAHUS

OO6mue cBeneHusi 0 (YHKIIMOHATHHOM MOAEITUPOBAHUM.
Ero peammszauus B coBpemeHHbix CAIIP. Visual System
Simulator cuctembsr AWR DE: ¢pyHkimonarn, cozaanue Mo-
nenu o0beKTa, KOMIIOHEHTHas 0a3a, pexXUMbl paboThI, CU-
MYJISTOPBI, BBIXOJHAS HHPOPMAITHSL.

4.2 TIlepeyennb J1aGOpPaTOPHBIX PadoOT

JIaGoparopHble paboThI HE MTPETYyCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYCCKHUX 3AHATHH

HaumeHoBaHMe NPAKTHYECKUX 3aHATHIH KosnuecTBo aya. yacos
1. Cunre3 punprpoB-npororunon barrepBopra u YeOniena 4
2. IIpeobpazoBanus GUIBTPOB-IPOTOTHIIOB 2
3. IlpoextupoBanue HeoTpaxaouwmx ¢puisrpos CBY 4
4. OcuoBbl pabdoTsl B iFilter cuctemsr AWR DE 2
5. Ucnonw3oBanwue iFilter s cunTe3a GUIBTPOB HA COCPETOTOUCH-
HBIX U PacHpeIeTICHHBIX 3JIeMEHTaxX 6
6. Ucnonb3oBanue iFilter 1uis cuHTE3a 4acTOTHO-pa3AEIUTENbHBIX
YCTPOMCTB 2
7. Y3KOIIOJIOCHOE COIIACOBAaHUE UMIIEJAaHCOB 2
8. IIInpoKomoJIOCHOE COmTacoBaHWE MMIIEJaHCOB. DyHAaMEHTAIb-
Hble orpannuenns boge-®ano u FOmnwl 4
9. MeTroauka aHaIMTHYECKOTO CHHTE3a IIUPOKOIOIOCHBIX COIIIacy-
FOIIMX LIeTEN 4
10. Ucnonw3oBanue iFilter myst cuHTE3a COMTACyrONIMX ENel Ha Co-
CPEIOTOYEHHBIX JIEMEHTaX 4
11. Ucnonws3oBanue iFilter st cMHTE3a COMTACyrOMMX IIeTel pac-
MPEAETICHHBIX 3JeMEHTaxX 4
12. TIpoekTupoBaHKE COMIACYIOIMIMX LENEd METOJaMU MapameTpu-
YEeCKOro CHHTE3a 2
13. dyHKIMOHANBHOE MOJEIMPOBAHME, €r0 peanu3alus B COBpe-
MenHbix CATIP 2
14. OcHoBsl paboThl B Visual System Simulator cuctemsr AWR DE 4
15. Ucnonb3oBanue Visual System Simulator ams MogenupoBanus B
4aCTOTHOM 00J1aCTH, CIEKTPAJIbHBIE N3MEPEHMUSI 5
Uroro 51




4.4

4.5

4.6

4.7

4.8

4.9

KypcoBoe npoextupoBanme

KypcoBas pabota (IIpoeKT) He IPEeTyCMOTPEHBI.

Pedepar

Pedepar e nmpenycmotrpeH.

I/IHIII/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

NuauBuayansHOE JOMaIIHEE 3a/IaHUE HE TTPEyCMOTPEHO.

JHoxaan

Jlokiiaa HE PETyCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.

Oprannzanus 1 ya4e0HO-MeToAHUYECKOoe o0ecredeHre CaMoCTOATe/IbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON paOOTON CTY/ICH-

TOB C PCKOMCHAOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH W HH-

dopMarmoHHBIMU pecypcamu cetu HTepHer.

HHaHI/IpOBaHI/IC BPEMCHU I N3YUCHUS JTUCIHUITIIIMHBI OCYIICCTBIIAACTCS Ha BECh

nepuoj 00yyeHus, pelycMaTpuBas PU TOM PETYJIIPHOE MOBTOPEHUE MPOHACHHO-

o Marcpuaja. O6y‘-IaIOI_HI/IMCH, B paMKax BHC&YI[HTOpHOﬁ CaMOCTOSITCIILHOU pa60—

ThI, H€O6XOIII/IMO PETYIIAPHO AOMMOJIHATL CBEACHUAMUA U3 JIMTCPATYPHBIX HCTOUYHHUKOB

Marcpuall, SaKOHCHCKTI/IpOBaHHHﬁ Ha JICKIOIHUAX. HpI/I 9TOM Ha OCHOBC M3YUCHHA PC-

KOM@HI[OB&HHOIZ JIUTCPATYPhI uenecooGpa3H0 COCTaBUTH KOHCIICKT OCHOBHBIX I10JI0-

KEHUHN, TEPMUHOB U OIPEACIICHUM, HEOOXOIUMBIX JIJIsl OCBOEHUS Pa3/IeioB yUeOHOM



JTUCIUILINHBI.

Oco060€e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00yUYeHUs

U KOHTPOJIA CaMOCTOSTENbHON padboThl. KoHCynbTHpOBaHUE Ipenanonaraet ocoobM

06p330M OpPraHnu30BaHHOC BBaHMO,Z[efICTBPIC MCXKAY MMPCIIOAaBaTcJICM U CTyACHTAMMU.

CamocTosaTepbHOC HN3YUYCHHUC CTYACHTAMH TCOPCTUYCCKUX OCHOB IHUCHUILIN-

HbI 00€CTICUeHO HEOOXOIMMBIMU YU4€OHO-METOIUYECKUMU MaTepuagaMu (Yy4eOHUKH,

y‘-Ie6HBIe HOCO6I/I$I, KOHCIICKT J'IGKI_[I/Iﬁ 41 T.H.), BBITIOJIHCHHBIMU B IICHATHOM HJIN JJICK-

TPOHHOM BHJC.

Texymas CPC IIpumepHas
TPYAOEMKOCTb, a4

Pabota ¢ neknMoHHBIM MaTepuaaoM, ¢ y4eOHOM TuTeparypon 60
Onepesxaromias camocTosiTeNbHast pabora (M3yuyeHHe HOBOTO Mare-

pHana 10 ero U3JI0KEHUs Ha 3aHATHSAX) 0
CaMoCTOATENIBHOE U3YUEHHE PA3AEI0B TUCIUILINHEI 16
Brinonnenne fOManIHUX 3a1aHUM, JOMAITHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka kK mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKHUM 3aHATHUSIM 36
[ToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 0
Brinonnenue pacueTHo-rpapuueckux pador 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyeHue u mpe3eHTaIuss HHOOPMAIMH 110 33aJIaHHON TIPO-

Or1eMe, aHaIM3 HAay4HBIX MyONMKaluil 110 3aJaHHOI Teme 0
Pabota Haj MEXIUCIUIUTMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 10 3a/JaHHOM TeMe, BBITIOJIHEHHE PAacueTOB, COCTaB-

JICHHWE CXEM U MoJiesIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3aueTy, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 35
HNTOI'O CPC 147

10




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 [IpoexkTupoBanue paauonepenawlux YCTPOHCTB ¢ mnpuMeHeHMeM OBM 101
[Texct] : yue6. mocobue mansa panuoTexH. crei. By3os / O.B. Anekcees, A.A.
T'onoBkoB, A.A. JImutpues [u ap.] ; nox pen. O.B. Anekceena, 1987. -392 c.

2 Xen3aiin, J[xo3ed. [TaccuBubie n aktuBHbIe e CBY [Teker] / k. Xenzaitn 28
; mep. canr. B. [Tos3uepa ; mon pea. A.C. INanuna, 1981. -200 c.

3 Maneimie, Bukrop Hukonaesuu. Llemn CBY: [IpoextupoBanue GpuibTpoB u 44
comIacymomux ycTpoicTB ¢ npumenenneM DBM [Tekct] : Yue6. mocobue /
B.H. Mansiues; JIDTU um.B.W. Vnbsaoa(Jlenuna), 1991. -64 c.

JlononHuTenbHas Iureparypa

1 Marreii, [JI. ®unsrper CBY, cornacyromue nenu u nenu cesizu [Teker]. [T. 6
1], 1971. -438, [1] c.
2 AnekceeB, Oner BacunbseBnd. MHOroKaHaiabHbIE 4aCTOTHO-PA3AECIUTEIbHbIE 18

ycTporictBa u ux mnpumeHeHue [Tekcr] : monorpadus / O.B.Anekcees,
I"A.I'pomes, I'I.HaBka, 1981. -136 c.

5.2 TIlepedenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH THUCHUIIJTHHBI

Ne ni/m DJIEeKTPOHHBII aapec
| Bricokonzouparenshbie ¢puiabsTpsl CBY Ha 0CHOBE CTPYKTYp ¢ OrpaHUYEHHBIM YHCIOM
pe3oHaTopoB: yuebHoe nmocobue / mox pen. I. M. Apucrapxosa.https://e.lanbook.com/bo
ok/215183

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=13415
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns nuctumuinibl «OUIBTPhl U COMIACYIOMIME 1IEMH CBEPXBBICOKUX YaCTOT»

PEeIyCMOTPEHBI clieayroniue GopMbl TPOMEKYTOUHON aTTeCTAllUN: SK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a]1a4
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OcobGeHHoCTH 1O0MyCKA

YcnoBueM JIomycka K 9K3aMeHy SIBIISIETCS BBIMOJIHEHHUE IBYX KOHTPOJIBHBIX pa-
00T 1 ux 3ammra. OLeHKa 3a KOHTPOJIbHYIO0 paboTy hopMHpyeTcs MO CleAyroen
TIKane:

«OTIMYHO» — KOHTPOJIbHASL paboTa BBINIOHEHA 0€3 3aMeUaHui;

«XopoI110» — KOHTPOJIbHAs padoTa BHITIOJIHEHA C HE3HAYUTEILHBIMH 3aMEUaHUSIMU;
«YIOBIETBOPUTEIHHO» — KOHTPOJIbHASI pa0b0Ta BBITIOJIHEHA C OIIMOKAMH,

«He ynoBieTBOpUTEIbHO» — KOHTPOJIbHASI pab0Ta HE BHITIOJIHEHA WJIM BBIMIOJHEHA C
rpyObIMU OLTUOKaMHU.

Hrorosast olieHKa Ha K3aMeHe OMPEENISIeTCs] KaueCTBOM BBITIOTHEHUS KOHTPOJIbHBIX
paboT U MOJHOTOW OTBETOB Ha BOMPOCHL. [Ipyn HEOOXOAMMOCTH MperoIaBaTelb MO-

JKCT 3a4aBaTb JOIIOJHHUTCIIBHBIC BOIIPOCHI 110 MAaTCprally AUCUHUIIIINHBI.

6.2 OueHouyHble MaTepUaJIbl IS MPOBEACHUS TEKYILIEro KOHTPOJIS U IPoMe-

JKYTOYHOM aTTecTAUMH 00y4AOIIUXCH 110 AMCHUIJINHE

BOIIpOCbl K 9K3aMEHY

Ne i/m Onucanue

1 [TocranoBka 3amaun cuHTE3a (PUIBTPOB

2 [IpeoOpas3oBaHye YaCTOTHON MEPEMEHHON M HOPMUPOBAHHUE ITAPAMETPOB (PHIBTPOB

3 Xapakrepuctruka barrepBopra u ¢punsrpser barrepopra

4 Xapaxrepuctrka YeOblesa u puiibTpbl YeObliepa

5 DnunTHYecKasi XapaKTepUCTUKA U JUTMIITUYECKHE QUITBTPBI

6 [Tepexon or ®HY dunbrpa-npororuna k ®BY, IO u [13D

7 Ilepexon oT puabTpa Ha COCPEIOTOUEHHBIX 3JIEMEHTaX K (PUIBTPY HA JIEMEHTax C pac-
IpeAeIeHHbIMU TapaMeTpaMu

8 CunTte3 QuiabTpa Ha COCpeJOTOUEHHBIX aneMeHTax cpenctBamu IFilter cucrembr AWR
DE

9 CunTe3 (unbTpa Ha IEMEHTax ¢ pacipeeNeHHbIMH napamerpamu cpeactsamu IFilter
cucremsl AWR DE

10 CuHTe3 HeOTpaKaIOMIMX (PUIBTPOB HA OCHOBE YAaCTOTHO-PA3/ICIUTEIBHBIX YCTPOUCTB

11 CuHTE3 YaCTOTHO-pa3/IeUTENBHBIX yeTpoiicTB cpenctBamu [Filter cucremsr AWR DE

12 CuHTe3 HeOTpaXKarIUX (PUIBTPOB HA JUCCUIIATUBHBIX 3JIEMEHTAaX

13 [TocTranoBKa 3a1a4u CUHTE3a COMIACYIOIINX LETIE

14 VY3KOI0JIOCHOE COIIaCOBAaHUE UMIIEJAHCOB
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15 TeopeTndeckne orpaHU4YeHHUs Ha IHUPOKOIIOJIOCHOE CONNIACOBAaHUE

16 AHaIIMTUYECKHUI CUHTE3 MIMPOKOMOIOCHBIX COITIACYIOIIMX YCTPONCTB

17 CuHTE3 COracymrIMX YCTPOMCTB Ha COCPEIOTOUCHHBIX dieMeHTax cpenactBamu [Filter
cucteMbl AWR DE

18 CuHTe3 comacylolMx yCTPOHCTB Ha 3JIEMEHTax C paclpelielleHHbIMU apamMeTpamu
cpencrBamu IFilter cucremer AWR DE

19 OcobeHHOCTH peanu3anuy (pUIBTPOB U COMIAcyIomUX ycrpoiicTB Ha CBY

20 Oco0eHHOCTH TPOEKTHPOBAHUS COINIACYIOUIMX IIeTell MEeTOJaMH IapaMeTpUudecKoro
CUHTE3a.

®opma OusteTa

MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu

OI'AOY BO «Cankrt-IlerepOyprckuii rocyqapCTBEHHBIN 3JICKTPOTEXHUUECKHI

TPOB.

yHuBepcutet «JIDTW» umenu B.M. Yabsanosa (Jlenuna)»

3K3AMEHAHI/IOHHLII71 BUJIET Ne 1
Jucunninraa @uiabTPhI M COIVIACYIONIME LEeNU CBEPXBBICOKUX yacToT OPT

1. IIpeobpazoBaHue 4aCTOTHOM EPEMEHHON U HOPMUPOBAHUE MAPAMETPOB (PHITb-

2. CuHTE3 4aCTOTHO-Pa3IeTUTENbHBIX YCTpoiicTB cpeacTBamu [Filter cuctembr

AWR DE.

VTBEPXKJIAIO

3aBenyromuii kageapoi B.H. Mansnuesn

OOpa3ubl 3a1a4 (3a1aHUiT) 1)1 KOHTPOJIBHBIX (IIPOBEPOYHBIX) PadoT

KP Nel
1. Cunmesuposams puromp Ha UOeaIbHBIX COCPEOOMOYEHHBIX INEMEHMAX:
Tun UX — nojaocHO-NponycKamui GuisTp,

[lenTpanbHas yactora — 700 MI 1,
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JOCC.

ITonmoca mponyckanust — 200 MI 1

[Topsinox — 4,

Comnporusnenne reaeparopa — 50 Owm,

Conporusiienre Harpy3ku — 25 Owm,

2. Buinonnums ananus enuanus nomepsv 6 onemenmax Ha 4YX gpunompa.

3. Peanuzosams gpunvmp Ha pacnpeoeieHHblX I1eMeHmax.

Tun peanuzaruu — Microstrip, Stepped Impedance.

KP No2

1. Cunme3uposamo coanacyrouyio yenb Ha cOCPeOOMOYeHHbIX IIeMEHMAX:
Tun conporusnenus: ucrounnka — RES (R=50 Om),

Tun conporusnenus Harpy3ku — PRC +L (R=50 Om, C=5 n®, L=1 ul'n),
Yacrtora cornacoBanus — 500 MI'1,

Kiacc cornacyromeit nemnu - 3-section lumped element.

BrinmonHUTE CMHTE3 AJI1 BCCX CTPYKTYP KilaCcCa U BBI6paTB HaI/IJIy‘-IIJ_II/Iﬁ I10 IIO-

2. Peanuzosamvs coenacyowyro yensv Ha pacnpeoenennvix d1eMeHmax:
Knacc ctpykrypsl peanuzanuu — TL+stub.

BbInonHUTE CUHTE3 JU1sl BCEX CTPYKTYP Kilacca M BbIOpaTh HAWTy4IIuH 110 I1J10-

maian TOITOJIOI'MH.

Bech KOMIUIEKT KOHTPOJIHLHO-U3MEPHUTENBHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKHU cPop-

MHUPOBAaHHOCTH KOMITETCHIIMM (MHAMKATOpa KOMIIETCHIIMHM) Pa3MEIIEeH B 3aKpPhITON

4acTH 1O ajpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Cunre3 ¢punsTpoB B cpene AWR DE

2

3

4

5 KontponpHas pabora
6 Cunre3 cornacytouux neneit B cpeae AWR DE

7

8

9

10 KontponbHas padora

6.4 Meroanka TeKyuero KOHTpoJs

Ha JICKIIMOHHBbIX 3aHATHAX

Texymuii KOHTPOJIh BKIIFOYAET B c€0s KOHTPOJIh TTocemaemMocTu (He MeHee 70

% 3aHATHI), IO pe3yJbTaTaM KOTOPOTO CTYACHT MOJIy4aeT JIOMyCK Ha DK3aMEH.

HA NPAKTHYCCKHUX 3aHATHUAX

Tekymuii KOHTPOJIb BKIIOYAET B c€0s1 KOHTPOIb NoceniaeMoctu (He meHee 70

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJIEHT MOJIy4YaeT AOMYCK Ha 3K3aMEH.

B xone mpoBeneHus mpakTUYeCKUX 3aHATUN 11e71eCO00pa3HO MPUBIICYEHUE CTY-

JACHTOB K KaK MO>XHO Ooiee AKTUBHOMY Yy4YaCTHUIO B JHUCKYCCHAX, PCHICHUN 3aJa4,

O6CY)KI[€HH$IX u T IO HpI/I 9TOM AKTHUBHOCTBH CTYACHTOB TAKXKC MOKCT YUUTLIBATb-

Cia IperoaaBarciieM, KaKk OAWH 13 crmoco0oB TCKYLICIO KOHTPOJIA Ha MPAKTHYCCKUX

3aHATHUAX.

OneHka 3a KOHTPOJIbHYIO paboTy (hopMHUpYyETCs 1O CIETYIOIICH HIKae:

«OTIHMYHOY» — KOHTPOJIbHAS padoTa BHITIOIHEHA O€3 3aMEUaHMi;

«XOpOHlO» — KOHTPOJIbHAasA pa60Ta BBITIOJIHCHA C HE3HAYUTCIIBHBIMHU 3aMcda-

HUSIMU;

«yIL'OBJ'ICTBOpI/ITCJ'H)HO» — KOHTPOJIbHAasA pa60Ta BBIITOJIHCHA C OHII/I6KaMI/I;
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«HeynoBneTBopUTENbHO» — KOHTPOJIbHAsI paboTa HE BBIIIOJHEHA UJIU BBIOJI-

HEHa ¢ TpyObIMU OIITMOKAMHU.
CaMOCTOSAITeIbHOI padoThI CTY1€HTOB

Kontponb camocToaTenbHOM paboThl CTYIEHTOB OCYIIECTBIISIETCS] HA JIEKIHU-

OHHBIX U IIPAKTHYCCKUX 3aHATHUAX CTYACHTOB 11O MCTOAMKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmuecTBo mocamouHbIX
MECT — B COOTBETCTBHU C
KOHTUHTEHTOM;  pabouee
MECTO MIpeTo1aBaTelis,
OCHAILIEHHOE nepco-
HAJIBHBIM  KOMITHIOTEPOM,
MIPOEKTOPOM C  JKPaHOM;
MEJIOBOW HJIM MapKEepHOU
IOCKOM.

Windows 7 wu
BeIIIE; Microsoft

Office 2007 wu
BBIIIIC; Adobe
Acrobat Reader

HpaKTI/I‘{eCKI/Ie 3aHsA-
THUA

KomrmbroTepHblit K1acce

KonmuecTBo mocanouHbIX
MECT — B COOTBETCTBHU C
KOHTUHTEHTOM;  pabouee
MeCTO MpenoaBaTes,
OCHAIIIEHHOE nepco-
HaJbHBIM  KOMIIBIOTEPOM,
MPOCKTOPOM C  DKPAHOM;
MEJIOBOM HJIM MapKepHOU
IOCKOM. [lepconanbHbIe
komnbroTepsl ¢ [10.

Windows 7 wu
BeIIIEe; Microsoft
Office 2007 wu
BBIIIIC; Adobe
Acrobat Reader;
CAIIP NI AWR
DE

CamocrosTenpHas pa-
oora

[Tomemenne ans ca-
MOCTOSITENIbHOU pabo-
Ta

OcHanieHo KOMIIbIOTEpHOM
TEXHUKOU C BO3MOKHOCTBIO
MOAKII0YEHUA K ceTu «MH-
TepHET» U OOecreueHueM
JocTyna B JIEKTPOH-
HYIO0 HH(OPMAITIOHHO-
o0Opa3oBareibHyl0  cpeay
YHUBEPCUTETA.

Windows 7 wu
BbIIE; Microsoft

Office 2007 wu
BBIIIIC; Adobe
Acrobat Reader
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA

20




	Структура дисциплины
	Аннотация дисциплины
	Общие положения
	Цели и задачи дисциплины
	Место дисциплины в структуре ОПОП
	Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения образовательной программы

	Содержание дисциплины
	Содержание разделов дисциплины
	Наименование тем и часы на все виды нагрузки
	Содержание

	Перечень лабораторных работ
	Перечень практических занятий
	Курсовое проектирование
	Реферат
	Индивидуальное домашнее задание
	Доклад
	Кейс
	Организация и учебно-методическое обеспечение самостоятельной работы

	Учебно-методическое обеспечение дисциплины
	Перечень основной и дополнительной литературы, необходимой для освоения дисциплины
	Перечень ресурсов информационно-телекоммуникационной сети "Интернет", используемых при освоении дисциплины
	Адрес сайта курса

	Критерии оценивания и оценочные материалы
	Критерии оценивания
	Оценочные материалы для проведения текущего контроля и промежуточной аттестации обучающихся по дисциплине
	График текущего контроля успеваемости
	Методика текущего контроля

	Описание информационных технологий и материально-технической базы
	Адаптация рабочей программы для лиц с ОВЗ

