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MuHuCTEepCTBO HAyKH U BHICIIEro oopazoBanust Poccuiickoit @enepanuu
®enepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TaMOOBCKHUH TOCYapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET»

[MPUHATO YTBEPXJIEHO
pemienueM Yuenoro copera @I'BOY BO «TI'TY» npuka3zom pekropa PI'BOY BO «TI'TY»
25 oxTs6ps 2021 r. (mpotokos Ne 13) 28 oxTs0ps 2021 r. Ne 204/1-04
IMPOI'PAMMA

BCTYNUTEIBHOTO UCTIBITAHUS JJIs TOcTynaromux B 2022 ro1y B MarucTparypy
Ha HaIpaBJICHUE MTOATOTOBKHU
11.04.01 Paguorexuuka
10 MIPOTPAMME MarucCTpaTypsl
11.04.01.01 CucTeMbI H YCTPOIiCTBA MepeIavyu, NpueMa u 00padoTKH CUTHAJIOB

Conepxanue nporpaMMbl
PA3JAEJI 1. PAIMOTEXHUYECKUE HEIN 1 CUT'HAJIbBI

JleTepMUHUpPOBAHHbBIE  PAAUOTEXHUYECKHME  CHUTHAIBI,  HUX  CIEKTPAJIbHBIE U
KOPPEISILIMOHHBIE  XapaKTEPUCTUKH; MOIYJIMPOBAHHBIE CUTHAJbBI, HUX BPEMEHHOE W
CIIEKTpaJbHOE MPEACTABICHUE; PAa3HOBUIHOCTH MOJAYJIHUPOBAHHBIX CHUTHAJIOB; CIly4alHbIC
CUTHAJIBI U UX BEPOATHOCTHBIE XAPAKTEPUCTUKH; KOPPEIALMOHHBIA U CIEKTPaJIbHBIA aHAIU3
CJIIy4alHbIX CUTHAJIOB; YACTOTHBIC M BPEMEHHBIC XapPAKTECPUCTUKU JUHEUHBIX LIETIEH; METOMBI
aHanM3a MPOXOXKICHUS JCTEPMUHHPOBAHHBIX CHUTHAJIOB; MPeoOpa3oBaHUE XapaKTEPUCTHK
CIIy4YallHOIO CUI'Haja B JIMHEMHOM LENH; YCJIOBUA YCTOMYMBOCTU JIMHEMHOM LIENU;
corjacoBaHHasi (QuIbTpanusi JAETEPMUHUPOBAHHOTO CHTHAja; ONTUMAalbHas (UIBTPALUS
CIy4ailHOro CHrHaja; JUCKpeTHas (UIbTpalUsi CUTHAJIOB; METOJ z-IipeoOpa3oBaHus,
XapaKTePUCTUKH U (OPMBI peann3alii IUCKPETHBIX (PUIBTPOB; TUCKPETHOE MpeoOpa3zoBaHuE
®ypbe; OCHOBBI CUHTE3a JUCKPETHBIX (PUIIBTPOB; HEIMHEHHbIE 1IENU U NMpeoOpa3oBaHus UMU
paanoCUrHaioB; (opMuUpoBaHUe U AEMOIYISIUS PaJUOCUTHAIIOB; MPeoOpa3oBaHUE YACTOTHI;
MPUHIUIBI pa00Thl aBTOT€HEPATOPOB TAPMOHUYECKUX KOJIEOaHU.

PA3JIEJI 2. DQJIEKTPOANHAMUKA U PACITPOCTPAHEHUE PAZIMOBOJIH

DNEKTPOMArHUTHBIE BOJHBI B HAIPABISAIOLIMX CHCTEMAaxX: BUIbl HAMPABIAIOUIMX CHCTEM,
COOCTBEHHbBIE BOJHBI B MPSMOYTOJIBHBIX M KPYIJIBIX BOJIHOBOJAX, MOBEPXHOCTHBIE BOJIHBI;
OCOOEHHOCTH PaCIpPOCTPAHEHHUS BOJH B MHUKPOIOJIOCKOBBIX, HIEJIEBBIX M KBa3HMONTUYECKUX
CUCTeMaX, CBSI3b W  BO30YXJEHHE  HANpaBISAIOLIMX  CHUCTEM, TOTEPH  DHEPrUu;
AJIIEKTPOMArHUTHBIE KoJieOaHUsI B OOBEMHBIX PE30HATOpaxX: PE30HATOPBI MPOCTON (OPMBI,
coOCTBEHHAast AOOPOTHOCTH PEe30HATOpPOB; NUPpakiMoHHbIH MeTtoa Kupxroda u uznyueHue
ANEKTPOMArHUTHBIX  BOJH  Pa3jWYHbBIMH  HMCTOYHMKAMM; 3aKOHbl  PacIpOCTPAHEHUS
AJIEKTPOMArHUTHBIX BOJIH HaJl IOBEPXHOCTBIO 3eMJIH, B aTMOc(hepe U noHOochepe.
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PA3JIEJI 3. YCTPOMCTBA CBY 1 AHTEHHBI

[Tpuniunel pyHkuuonupoBanus yctpoiictB CBY u aHTeHH, aHATUTUYECKUE U YUCICHHbIE
METOJbI UX PACUETA; COUETAHUE METOJOB IEKTPOJUHAMUKHU U Teopuu neneit CBY; tunossie
y37dbl W DJIEMEHTBl, HUX OJJEKTPUUECKUE MOJAEIH W KOHCTPYKUMH; HKCHEPUMEHTAIBHOE
UCCJIeIOBAHNE U aBTOMAaTU3UPOBaHHOE NpoekTHpoBaHue ycTpoiicts CBY u anTeHH; mpobiembl
AIEKTPOMArHUTHONM COBMECTUMOCTH.

PA3JIEJI 4. CXEMOTEXHUKA AHAJIOT'OBBIX DJIEKTPOHHBIX YCTPOMCTB

Iloxazarenu u XAPAKTCPUCTUKH AHAJIOTOBBIX 3JICKTPOHHBIX YCTpOﬁCTB; 06paTHa${ CBA3b U
€C BIMJAHHUC Ha II0OKA3aTCIIM U XAPAKTCPUCTHUKU AHAJIOTI'OBBIX YCTpOﬁCTB; obecrieyeHue U
CTa6I/IJII/I?>aI_II/IH pexKuma pa60T51 TPaH3UCTOPOB 110 IMOCTOAHHOMY TOKY, KaCKabl
MNpCaABAPUTCIIBHOTO YCHUIICHHA, OKOHCYHBIC YCUIIUTCIIBHBIC KaCKalhbl, OIICPAIIMOHHBIC
YCHUIIUTCIIN, dAKTUBHBIC PC3UCTUBHO-CMKOCTHBIC q)HHBTpBI; KOMITapaTOPkI.

PA3JIEJI 5. IITU®POBBIE YCTPOVICTBA Y MUKPOITPOIIECCOPEI

OcHOBBI anreOpbl JIOTUKM M TEOPUU MNEPEKITI0YaTeNbHBIX (YHKLHA; OCHOBBI TEOPUU
ACUHXPOHHBIX TMOTEHLUUAIbHBIX W CUHXPOHHBIX AaBTOMATOB; CHHTE3 LHU(PPOBBIX Y3JIOB:
TPUTTEPBI,  CUCTUYMKH,  LIMHHBIE  [PUEMOIIEPENATYMKH,  CABUTAIOIIUE  PETUCTPHI,
MYJBTUIUIEKCOPBI, AEMYJIbTUIIJIEKCOPBI, CYMMAaTOpPbl; NIPUMEHEHUE WHTEIPAIBHBIX CXEM JUIA
MPOEKTUPOBAHUS LUPPOBBIX YCTPONCTB; MUKPOIPOLIECCOPHI: apXUTEKTypa, CUCTeMa KOMaH,
untepdeiicapie Oonbiine uHTerpanbHbie cxembl (BUC) m BUC mnamsTu; mnpoexkTupoBaHue
MHUKPOKOHTPOJIEPOB Ha MUKPOIIPOLIECCOPAX, pa3paboTKa IPOrpaMMHOr0 00eCIIeUeHUS.

IlepeyeHb pEKOMEHIYEMOW JIUTEPATYPHI
a) OCHOBHAS IUMepamypa.

1. Tlonios, B.I1. OcHOBHI TeOpuu Leneit: YueOHuK 11 By30B crell. "Paguorexnuka'/B.I1.
ITomos. - M.: Beicirag mkoia, 2007. — 575 c.

2. ArtaGekoB, .. OcHOBBI Teopuu uenei [DnekTpoHHBIN pecypc]: yueOnuk / I'. U.
AtabekoB. - 3-¢ uszm., crep. - CII6.: Jlanp, 2009. - 432c.: un. — 3ara. ¢ skpa”a. — Pexum
noctyma:http://e.lanbook.com/.

3. JlaxaoBuu, A.A. PagnoTeXHHYeCKHE 1IEH U CUTHANIBL: Y4eOHOe Imocooue.
/A.A.JlaxaoBuu. — Tam60B.: U3a. TI'TY, 2009 - 176 c.

4. Jlebennko, E. I'. Teopernyeckre OCHOBBI Nepeaur HHPOpMaluu [ DIEKTPOHHBIN
pecypc]: Yuebnoe nocodue / E.I'. JIebenpko. - CII6.: U3naTensctBo «Jlanby, 2011 —352¢. —
3ari. ¢ skpana. — Pexxum nocrtyna: http:// e.lanbook.com.

5. IlerpoB, b.M. DnexkTpoanHaMuKa U pacpocTpaHeHUE PaIUOBOJIH: YUEOHHK /JI BY30B
/ B.M. Iletpos. - 2-e u3na., uctp. - M.: I'opsiuast nunusg - Tenexom, 2007. - 558 c.

6. Hedenon, E.W. Texuudeckast 351eKTpoJuHaMuKa: yueOHoe nocobue aiis By30B / E.
N.Hedenon. - M.: Axanemus, 2008. - 416 c.

7. llynoBkuH, A.Il. OcHoBbI Teopuu anTeHH: yued. nocodue / A. I1. Ilynoskun, 0. H.
[Tanaciok, A. A. Bankos. - Tam6o0B: TI'TY, 2011. - 92 c.

8. [laceiakoB, B.B. [TonynpoBoaHuKOBBIE TPUOOPHI [ DIEKTPOHHBIN pecypc]: YuebHoe
noco6ue. 9-e uza./ B.B. IlaceiakoB JI.K. Uupkua—CIIb.: Jlans, 2009. -480c.: ui. — 3ari. ¢
sKkpaHa. - Pexxum nocrtyna :http://e.lanbook.com/.

9. CenuBanoBa, 3.M. OO0111as1 371€KTPOTEXHUKA U IIEKTPOHUKA: yueOHOe mocodue st
ctyn. 2,3 kypcoB crenl. 210201 gueB. u 3a04. o6yuenus / 3. M. CenuBanona. - Tam6os: TT'TY,
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2008.

10. CenuBanoBa, 3.M. CxeMOTEeXHHUKA AJIEKTPOHHBIX CPEJCTB: yueOHOe mocobdue/
3.M.CenuBanoBa. - Tam60B: N3n-Bo Tam6. roc. TexH. yH-ta, 2008. - 80 c.

11. Amanun, B.H. CxemoTrexHuka [ DneKTpoHHbBIN pecypc]: YuebHoe mocodue: B 2-x 4./
C.I''Ucaes, B.B. Epmakos, B.H. Amanun. - [lensza: UudopmaiimoHHO-u31aT€IbCKUMA LIEHTP
IV, 2007. - Yacte 1: AnanoroBas cxeMOTEXHUKA. - 268 ¢ — 3arJ. ¢ skpaHa. — Pexum
noctymna: http://window.edu.ru.

12. Hapoimikun, A. K. Hudpossie ycTpoiicTBa 1 MUKPOIIPOILIECCOPBI: YdeOHOe mocodue
s By30B / A. K. HapeiikuH. - 2-e u3a., crep. - M.: Akanemus, 2008. - 320 c.

13. besyrnos, [.A. [ludposie ycTpoiicTBa U MUKPOIIPOLIECCOPHI: yueOHOE TocoOue s
By30B / Jl. A. be3yrnos, U. B. Kanuenko. - PocroB u//1.: ®enunkce, 2006. - 480 c. -
(Brici.obpazoBanue).

14. WenyxuH, O.1. PagrosnexkTpoHHbIE CpecTBa OBITOBOIO Ha3HAUYCHMS/
O.N.Ienyxun, K.E.PymsuueB.— M.: «Akanemus», 2008, 480 c.

0) OonoaHumenbHAA TUMeEPamypa

1. COopHHK 3amady IO OCHOBAM TEOPETHUYECKOW OSIEKTPOTEXHUKH. [DIEKTPOHHBIN
pecypc]: yueb. mocodbue / FO. A. berukos [u ap.]. - 1-e uzg. - CII0.: Jlanb, 2011. - 400 c.: un. -
3ari. ¢ skpana. - Pexxum nocryna k kaure: http://e.lanbook.com/.

2. berukoB, FO.A. OCHOBBI TEOPETHUECKOW 3JIEKTPOTEXHUKU [IIEKTPOHHBIN pecypc]:
yue0. mocodue / FO. A. berukos, B. M. 3onoraunkuii, J. I1. YepHsbImes. - 2-e u3f., crep. -
CII6.: Jlawp, 2009. - 592 c.: wun. - 3arn. ¢ o9kpa”Ha. - Pexum gocrynma K
kuaure:http://e.lanbook.comy/.

3. JlaxunoBuu, A.A. JluckpeTHble cucTeMBbI U U poBas 00paboTka CUTHAIOB: Y4eOHOe
nocobue. /A.A. laxaoBuu. — Tam6oB.: U3n. TI'TY, 2007-100 c.

4. ®unmunmos, B.C. BBegeHne B KIIaCCHYECKYIO dJICKTPOAMHAMHUKY: Y4eOHoe mocobue /
B. C. ®ummmmos. - M.: 3A0 "CAWHC-TIPECC", 2002. - 64 c.

5. Makcumos, B.M. Ycrpoiictea CBU: 0CHOBBI TEOpHHU U SJIEMEHTHI TpakTa: Y4eo.
noco6ue 115 By30B / B. M. Makcumos. - M.: CAMHC-TIPECC, 2002. - 72 c.

6. Munos3opos, O.B. Dnekrponuka: Yueonuk st By3os / O. B. Munos3opos, U. T'.
[TaHkoB.- 2-¢ u3a.,nepepad. - M.: Beicir.ak., 2005. - 288 c.

7. Kopnes, E.A. CxemoTexHuka uu(poBbIX, aHATOTO-IU(PPOBBIX U LUPPO-aHATOTOBBIX
yCTpOMCTB [DnekTpoHHbIN pecypc]: Yuebnoe nocodbue/ E.A. Kopues. - OpenOypr: [OY OI'Y,
2005. - 106 c. — 3aru. ¢ skpana. — Pexxum nocryna:http://window.edu.ru.

8. MocksutuH, C.I1. HudpoBbie ycTpoiicTBa 1 MUKPOIPOLECCOPHI: yueOHOE mocodue /
C.I1. MockButuH. — Tam6oB: [lepmmna P.B., 2012. — 84 c.

9. Pomantok, B.A. OcHOBBI paguocBs3u: yueOHoe mocodue s By30B. / B.A. PomaHniok -
M.: IOpaiit, 2011. 287 c.

10. CripaBOYHHK IO MUKPOCXEMaM ISl TEJIEBU30POB, MOHUTOPOB, BUICOMAarHUTO(OHOB,
CITyTHUKOBOT'O M KaOenbHOro TenepuacHus. Tom 4.[Onexkrponnsiii pecypce]:/ I'. W. paiidep [u
ap.], "IMK TIlpecc", 2007, 136 c. - 3arn. ¢ skpana. — Pexxum goctyna: http://e.lanbook.com/.

11. Kapnios, W.I'. OcHOBBI pao3JE€KTPOHUKH U CBA3U. YueOHoe nmocooue. /
N.T".Kapnos, A.H.I'pu6kos. - Tam6oB. U3narensctBo TI'TY, 2009, 128 c.

Ilepuoauyeckas Jureparypa

Kypuaisi:
l. “PagmoTexHuKa W 3JIEKTPOHUKA™
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Internet-pecypcsl

Ennnoe okHO mocTyma K 00pa3oBaTelIbHBIM pecypcam -
http://window.edu.ru/window/libray.

http://www.tstu.ru — anextponsas 6uoianorexka TI'TY.

Karanor yueOGHUKOB, 000pyI0BaHUs, SJIEKTPOHHBIX pecypcoB - http://ndce.edu.ru/.

Cnucok BONpocos

1. Paanorexuu4yeckue Henu M CUTHAJIbI

1. CrekTpbl NEpUOANYECKUX CHUTHAJIOB, CIEKTPAJbHbIE IUIOTHOCTH HENEPHUOIMYECKUX
curHanoB. OCHOBHBIE TEOPEMBI O CIIEKTPax.

2.  DOHEpPreTMYeCKHil  CHEKTp CHUTHAJIOB.  ABTOKOPpEISLIMOHHAs W B3aWMHas
KoppensiunoHHass  ¢GyHKuus. CBs3b  MEXAY CHEKTPaIbHBIMH M KOPPEJSILIMOHHBIMU
XapaKTEPUCTUKAMU CUTHAJIOB.

3. AM, UM, ®M cursHaibl, X OCHOBHbIE XapaKTepUCTUKU. CHUTHAJIBl C OTPAaHUYCHHBIM
cnexktpoM. Teopema KoTenbHukoBa, BEIOOp HHTEpBAA.

4. KowmmnekcHas orubaromasi, ¢usuyeckas oruOaromas W MIHOBEHHas 4YacToTa
Y3KOITOJIOCHOTO CUTHAJIa, UX cBoicTBa. [loHATHE 00 aHAIUTUYECKOM CUTHAJIE.

5. OcCHOBHBIE XapaKTEPUCTUKH CIIy4allHbIX MPOILECCOB: IUIOTHOCTh BEPOATHOCTH,
MOMEHTHbIE (PYHKIMU, (QYHKUUM KOPPENSIIIUM M DHEPreTHUYECKUE CHEKTpPbl, UX CBOWCTBA,
(bu3HYeCcKuil CMBICT U B3aUMOCBSI3b JIPYT C APYroM. bemblii yM U ero XapakTepuCTUKH.

6. Y3KOMNOJIOCHBIE CIy4ailHble MTPOLECCHI, UX CBOMCTBA. CTaTUCTHUECKNE XAPAKTEPUCTUKHU
¢bu3nyeckoii orubarolei U HayaabHbIe (Pa3bl.

7. Ananuz npoxoxiaenus AM, UM u ®M konebanuii yepe3 4acTOTHO-U30MpaTENIbHbIE
uenu. TpeOoBaHUs K YaCTOTHBIM XapaKTEPUCTUKAM LTI, He HCKa)XaloUUM MOAYJIMPOBAHHbBIE
KoJIeOaHuUsl.

8. IlpeoOpa3oBaHue CIydallHBIX CHUTHAJIOB CTallMOHAPHBIMU CHCTeMaMHu. AHalu3
BO3JIEHCTBUSI O€JIOTO IIyMa Ha JMHEHHYIO LeMb. DHEPreTUYeCKUi CIeKTP U KOPPEeNsalMOHHas
GbyHKUMA cIy4yallHOTO CUTHajla Ha BbIXoje JuHeiHon nenu. llymoBas mojoca mpomyckaHUs
LETIH.

9. [IlpeoOpa3zoBanue cmekTpa NpH BO3JAECHCTBUM TapMOHMYECKOrO0 CHTHaja Ha
napameTpuyeckue cucrembl. [IpumeHeHue s mMpeoOpa3oBaHUs YACTOThl CHUHXPOHHOTO
NeTeKTUpOoBaHus. [[puHINN MapaMeETPUIECKOTO YCUIICHHUS.

10.XapakTepuCTUKH AUCKPETHBIX CHUTHAJOB. JluckperHoe mpeoOpa3zoBanue Dyphe.
[Tonsitue o 6picTpoM npeodpazoBannu Dypoue, Z-Tpeodpa3zoBaHKEe, €T0 CBONCTBA.

11.0cHOBHBIE ~ XapaKTEPUCTUKHU JUHEHWHBIX LHUPPOBBIX  (QUIBTPOB: HUMITYJIbCHAsS
XapaKTepucTuKa, cucreMHas (mepenarounas) (GyHkuus. PekypcuBHbIE M TpaHCBEpCalbHbIE
¢bunbTpel. [lonsaTue 06 3¢pdexTax kBaHTOBaHUS B LU(PPOBBIX HUIBTpaX.

12.  Tlonstne 00 ONTUMAJBHOCTH  (QUIBTpPALIMM  CUTHANOB.  XapaKTEPUCTHKHU
COTJIaCOBAHHOTO (PUIIbTpA.

2. DJIeKTPOAMHAMHUKA M PACIIPOCTPAHEHHE PAANOBOJIH
1. OcHOBHBIE 3aKOHBI AJIEKTPOMATHUTHOTO TOJIA. Y paBHEHU MakcBea.
2. DHeprus 3eKTpoMarHuTHoro nois. Teopema YMoBa-IloliHTHHTA.
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3. DneKTpoOMarHuTHbIE BOJIHBI, HMX XapaKTEPUCTHUKH U Tmapamerpsl. [lmockue
AIEKTPOMArHUTHbIE BOTHHBI.

4. Tlapametpsl pacnpocTpaHeHus OMB. DnekTpoMarHuUTHbBIE BOJHBI B Cpelax c
MOTEPSIMHU.

5. CKopoCTh pacipoCTpaHeHHs ANEKTPOMArHUTHBIX BOJH B pa3IMuHbIX cpeaax. [lanenue
IJIOCKUX 3J€KTPOMATHUTHBIX BOJH Ha TPaHUIly pasjielia ABYX Cpe/l.

6. HampaBnsiembie BosiHbl. OObeMHbBIE PE30HATOPBHI.

7. 3imy4yeHune 3J1eMEHTapHBIX UICTOYHUKOB.

8. BnusiHue 3eMHOI MOBEPXHOCTHU Ha paclpocTpaHEHUE PaJUOBONH. PacmpocrpaneHue
PaZANoOBOIH B CBOOOJHOM MPOCTPAHCTBE.

9. Biusgnaue tpomocdepbl Ha pacHpoCTpaHEHUE PATUOBOJIH. SIBieHHE TpomochepHou
pedpakuuu 1 ee pa3iauunble ciaydau. [lotepu sHepruu B Tponocdepe.

10. BnusHue wuoHochepbl Ha  pacHpoOCTpaHEHHE  paguoBONH. TpaekTopus
pacnpocTpaHeHHs paJIuOBOJIH B HOHOChEpE.

11. Ocobennoctu pacnpoctpanenuss OHY paamoBosH. OCOOCHHOCTH pacHpOCTPaHCHUS
HY pamuoBonH. Ocobennoctu  pacrnpoctpaHeHuss CU  paguoBosH.  OcobeHHOCTH
pactipoctpanenuss BU panuosonH. Ocobennoctu pacnpoctpanenuss OHY, HY, CYH u BY
PaaOBOJIH.

12. Bnusaue BpemeHu cytok Ha pacnpoctpaHenne OHY, HY, CU u BY pannoBoH.
Bnusaue Bpemenu roga Ha pacrnpoctpanenue OHY, HY, CY u BY paguoBosH.

13. Pacuer HampsbkeHHOCTH monst npu  pacnpoctpanenun OHY, HY panuoBonH.
[Hornomenue sneprun CY paanoBosH B HOHOChEpeE.

14. PactipocTpaneHue paJuoBOJIH B YCIOBUSIX MEPECEUYCHHOM MECTHOCTU U NIPU HAIMYUU
IIPEISITCTBUM.

15. OcobeHHOCTH pacIpOCTPaHEHUs CBETOBBIX U MH(PAKPACHBIX BOJH.

3. CXeMOTeXHHKA AaHAJOTOBbIX JJIEKTPOHHBIX YCTPOMCTB

1. Ilpunnunel noctpoeHuss U pabOThl YCHUIMTENBHOrO0 Kackajaa. BoapTammnephsbie
XapaKTePUCTUKHN YCUITUTEIBHOTO KacKaa.

2. AHamu3 CBOWCTB YCWIMTEIBHOIO KacKaJa Ha OCHOBE  HCIOJb30BaHUsA
MaJIOCUTHAJIbHBIX TAPAMETPOB YCHUIIMTEIBHOIO MPUOOpa.

3. Kpurepuu BbIOOpa UCXOJHOTO PEKUMA pabOThl YCHIIMTENBbHOTO Kackana. [IpuHIumsI
obecrniedeHns 3aJaHHOTO pekUMa pabOThl TPAH3UCTOPA Ha MOCTOSHHOM TOKE.

4. Ananu3 BIUsHUS OOpaTHOM CBA3W Ha MapaMeTpbl U XapaKTEPUCTHUKU YCUIUTEIbHBIX
TPaKTOB.

5. OcoGeHHOCTH IOCTPOEHUS M aHAJIN3a CBOMCTB IIMPOKOIOJIOCHBIX YCHIINTENEH.

6. OCOOEHHOCTH IOCTPOEHHUSI YCUIUTENIEH IOCTOSHHOTO TOKa M OCHOBHBIX €ro
(GyHKUHOHATBHBIX 3JIEMEHTOB.

7. OCOOEHHOCTH TMOCTPOCHMSI YCHUJIUTEJEH MOIIHOCTH, JABYXTAaKTHBIE YCHJIMTENN
MOIIIHOCTH.

8. OnepalMOHHBIN YCUIIUTENb U MPUHLIMIIBI €70 IPUMEHEHHS B YCTPOHCTBAX 00padoTKU
aHAJIOTOBBIX CUTHAJIOB.

4. Ycrpoiictea CBY u aHTeHHBI
1. Perynspasie nuHun nepegadu. Pe:xuMbl B JIMHUY NTEpeaadu.
2. Msmuoronomtocauku  CBY.  CoenunuTenbHble  yCcTpoWcTBa.  Bpamaromuecs
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KOAKCHaJIbHbIE COUJICHEHUs. Bpalaromuecs BOJTHOBOAHbIE COWICHEHHUs. JlenuTenn MOIHOCTH.
BonnoBoansie TporiHuku E- u H-Tunos.

3. DOnementsl CBY. ®unbetpel, pe3oHatopsl. Kommyrtupyromue, HeB3anMmHbie CBY
ycTpoiictBa. MocroBsle ycrpoiicTBa. Pa3BsasbiBaromue ycrpoiictsa. Pa3upyronue yecTporucTBa
1 BeHTWIH. DeppUTOBBIE HUPKYIATOPBl. AHTEHHBIE EPEKIIOYATEIH.

4. O6mas xapakTepucTuka aHTeHH. DU3MYECKUE OCHOBBI W3IIYYCHHS. DJIEMEHTapHbIE
usnydarenu. CHMMeTpuYHbIe BUOPATOPHI.

5. Haznauenue, 3a7aun, K1accupuKkaims, napameTpbl NepelaouX auTeHH. /{uarpaMmbl
HAIpaBJICHHOCTH aHTEHH U WX H300pakeHHe B Pa3IMYHbIX cHucTeMax koopauHat. [llupuna
IJIaBHOTO JIEMIECTKA U YPOBEHb OOKOBBIX JienecTKoB. KoaduiuueHt HampaBieHHOro AeCTBUS
anteHHbl. Koadduuument ycuienus nepenawoomei aHteHHol. @PazoBag auarpamma
HaIPaBJICHHOCTH.

6. [IpuemMHble aHTEHHBI: JUArpaMMbl HAIMPaBICHHOCTH AHTEHH M UX HM300pa)KeHUE B
Pa3IUYHBIX CUCTEMaX KOOPAUHAT, IIUPUHA TJIABHOTO JIETIECTKA U YPOBEHb OOKOBBIX JIEMIECTKOB,
KO3 (PUIIMEHT HANpaBIE€HHOTO ACHCTBUS AHTEHHBI, KOI(DPUIMEHT yCHIIEHUs Mepeaarounei
aHTeHHbI, (Da3oBas AMarpaMMa HarpaBJICHHOCTH.

7. Inana3oHHBIE U MOJISAPU3ALMOHHBIE CBOMCTBA aHTEHH. YacTOTHAs, IPOCTPAHCTBEHHAS
Y MOJIIPU3ALIMOHHAs COIJIACOBAHHOCTB IIEPENAIOIIEeH U IPUEMHON aHTECHH.

8. Tumnbl nuHeiHBIX aHTeHH. OCOOEHHOCTH ONpEETCHUs MO M3IY4YEeHHs JTMHEHMHBIX
anTeHH. HanpaBiieHHbIE CBOICTBA JTMHEHHBIX aHTEHH B PEXXUME OEryllel U CTosTYeil BOJIH TOKa.
JIMCKpeTHBIE U HENIPEPBIBHBIC JIMHEHHBIC U3J1yYarOIIUE CUCTEMBI.

9. OcHOBBI TEOpPUM aHTEHHBIX pEIIETOK. TUNBl AHTEHHBIX PEMIETOK. Teopema
IIEPEMHOXKEHHUSI JUarpaMmM HaIlpaBJICHHOCTH.

10. Ilone u3nydeHUss TPSIMOIMHENHON HKBUAMCTAHTHOW PABHOAMIUIMTYJHOW JTUHEWHO-
(da3Hol aHTeHHOU pemeTkn. MHOXHUTENb PENIeTKH U ero aHanu3. HenpepriBHbIE aHTEHHbBIE
PELLIETKHU.

11. AneprypHble aHTeHHBI. [IpriMEHEHHE 3aKOHOB Ir€OMETPUYECKOW ONTHKUA B TEOPUHU
anepTypHbIX AaHTEHH. OJEKTPUYECKHE IMapaMeTpbl Iuiockoro packpbiBa. JH cundaznoro
packpeiBa NMPSAMOYTOIbHOW (opmbl. BrusiHue 3aKOHOB pacmpeleneHus: aMIUIMTYIsl U (a3bl
I10JIA1 110 PACKPBIBY HA JUArpaMMy HaIIPaBICHHOCTU allepTyPHBIX aHTECHH.

12. IlpuHuun paboTbl U OCHOBHBIE THUIIBI 3€pKAJIbHBIX aHTeHH. [‘eomerpuueckue
napaMeTpbl mapaboJuyecKo 3epKajibHOW aHTEHHBI, YpaBHEHUE MPpoduis 3epkaia. AHTEHHA C
3epKaJioM B BHJIe Tapaloyionja BpalleHUsl: KOHCTPYKIMS, TUIIBI 00Jydareneil. AMIUIUTYAHO-
¢da3zoBoe pacmpeneneHue Mojs B packpbiBe 3epkajia. HampaBieHHble CBOMCTBA 3epKalibHOM
AHTEHHBI U YCIOBUS UX ONTHUMU3ALNY.

13. Pyniopubie anTeHHBI. KOHCTPYKIIUS, XapaKTEpUCTHKU U MMAPaMETPbl MUPAMUAAIBHOTO
pynopa.

14. O6ume ceenenus o AP, ux tunel. @AP ¢ mpocTpaHCTBEHHBIM U (UAECPHBIM
TUTNIaMU NuTanug. Meroasl u ocodennoctu ynpasienus JJH OAP.

15. CucTeMbl aBTOMaTU3MPOBAHHOIO MPOEKTUPOBaHus ycTpoiicTB CBY u aHTEHH.

5. Hudposbie yCTPOMCTBA U MUKPOIPOLIECCOPBI
Konuposanue nndopmannu B 9BM. Cucremsl cunciieHus. MammuHHOE TpeACTaBIeHUE

uH(popMaImu.
OcHoBHBIE TONOKEHHST  anreOposiorukd. CrocoObl  NPENCTaBIEHUS  JIOTHUECKUX
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GbyHKUIUHA.

CxemHble 0OcOO€HHOCTH Jorumyeckux dyemeHToB. Ocobennoctu TTJI u KMOII
JJIEMEHTOB.

KoMOunupoBanusie noruyeckue yctponcrtsa. KomOMHUpOBaHHBIE CXEMBI.

ITocnenoBaTEIbHOCTHBIE CXEMBI.

Hemmdparop. Jemynbrumnexkcop. Mynbstumiekcop. Lludparop.

Cymmaropel. Cxema cpaBHEHUS KOJOB. (CXema KOHTPOJS YETHOCTU-HEYETHOCTH.
uuubIe hOpMHUPOBATEH.

AcunaxponHbiil RS-tpurrep. Cunxponsslii RS-tpurrep. D-tpurrep co craThudeckum
yIpasiieHueM. D-Tpurrep ¢ AMHaMU4ECKUM yIIpaBJIIEHUEM. Y HUBEpcaiabHbIl JK-Tpurrep.

Peructpel. llapasmensHble W TOCIENOBATENBHBIE PETUCTPBI. PEBEPCHUBHBIN PETUCTP
CIBUIA.

Cuerunku. ACHHXPOHHBIA CYETYMK C IOCJIEIOBATENIBHBIM IEPeHOCOM. CHHXPOHHBIN
CYETUHK C MapajuIesIbHbIM EPEHOCOM. PEBEpCHUBHBIN CUETUHK.

CrpykTypa TUIIOBOr0 MUKpompoleccopa. Jlornueckas cTpykTypa MUKPOIIpOLECCOPa.

Oco0eHHOCTH TPOrPaMMHUPOBAHUS U MUKPOIIPOTPAMMHOTO yIIPABJICHUS.

Cucrema komanA. PexuMsbl agpecanuu.

Crnoco6s1 oOMeHa nHpopmanueit. Opranu3anus 10CTyna K mamsTy.

Mukpocxembl MaMsTH B COCTaBE MHKPOIMPOIIECCOPHOM cucteMbl. bydepHas mnamsTh.
CrexoBasi mamsTh.

YTBepxkaeHno Ha 3aceqanuu Metoauueckoro coBeta TI'TY (Ilporokon ot 15.10.2021 Ne 4)



