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WHdopmaLivioHHble CUCTEMBI U TEXHOJIOTUH

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.08 Teopusi s/eKTpryecKyx Liereil OTHOCUTCS K YacTH, GOpMUpPyeMOoii y4aCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
IIK-5: Cnocobex TIK-5.1: 3Haem 6azoeoe TIK-5.1: Jonyck k
ucnonb308amb 060pydoeaHue u npuUHYUnb! 3Hamb 6a3o080e ob6opydosaHue u | aabopamopHoll 3quém:
CO8peMEHHbIe e20 pabombl 6 NpUHYUNbI €20 pabomb! 8 pabome 3adauu
UHCMPYMEHMA/IbHble
UHGOPMAYUOHHBIX cucmeMax — |uH(popMayuoHHbIx cucmemax
U 8blYUCAUME/bHbIE
DA3UYHBIX UACMOMHBbIX DA3UYHBIX UACMOMHBbIX
cpedcmea 5 5 DK3amen:
LUanazoHos LUanazoHos :
UHGOPMAYUOHHDIX KoHMDOAbHbIE
mexHoso2uil IIK-5.2: 3Haem ocHOBHble p
80NnpoChl
NPUHYUNbI agmomamu3ayuu u
puny 4 I1K-5.2:

KOMnblomepu3ayuu npoyeccos
cbopa u obpabomku
¢usuueckoil uHgpopmayuu
IIK-5.3: Ymeem usmepsimb
OCHOBHble puzuveckue

3Hamb OCHOBHble NPUHYUNBL
asmomamu3zayuu u
KOMNbIOMepu3ayuu npoyeccos
cbopa u obpabomku ¢puzuueckoll

uHpopmayuu
8e/UUUHbL, YKA3bledst
nozpewHocmu u3mepeHuli
TIK-5.4: Ymeem HK-5.3:

0bpabambigamb No/yUeHHble 8
X00e 3KcnepumMeHma OaHHble C

ucno/sb308aHuem Co8pemMeHHbIX

Ymemb usmepsimb OCHOBHble
¢U3UH€CKU€ 8€/1IUUUHDI,

YKasbleas noepewHocmu

UHGOPMAYUOHHBIX usmeperuu
mexHo/02uil; NnpoeooUmMb
uucneHHble pacyemal TIK-5.4:

¢usuueckux geauyuH npu
obpabomke
IKCNepUMeHMAbHbIX
pe3yn1bmamos

IIK-5.5: Umeem
npakmuuecKue HagblKu

pa6omb1 C usmepume/ibHbIMU

Ymemb o6pabambigamsb
nosyueHHble 8 xo0e
IKcnepuMeHmMa OaHHble C
UCNONb308aHUEM COBPEMEHHbIX
UH(pOPMAYUOHHBIX MexHOo/102Ull;
npoeodumb YucAeHHble pacdemsl
usuyeckux eeauuuH npu

npubopamu - obpabomke
ocyunnozpaguyeckumu, 9KCNEPUMEHMAbHBIX
onmuueckumu, pesybmamos
CneKmpabHbIMU,
ycmpoticmgamu 8800a/8bl800a

IIK-5.5:
OQHHbIX
TIK-5.6: meem Ymemb pabomams ¢

npakmuyeckKue HasblKu

u3MepumenbHbIMu npubopamu -




aKcnayamayuu cospemeHHoU
paouo3neKmpoHHol u
onmuueckoll annapamypbl u
o6opydoeaHust

IIK-5.7: Umeem
npakmuueckue HagbIKu
pabombi ¢ 8bluuCAUMENbHOL
MexXHUKOll Ha ypoeHe
npumeHeHus 8
IKCNepUMeHMAbHbIX
uccne008aHusx

ocyuanoepagpuueckumu,
onmuuecKumu, CneKmpaabHbIMU,
ycmpoticmeamu 8800a/8b1800a

OaHHbIX

IIK-5.6:

Ymemb 3Kcnsryamuposams
COBpeMEHHYIO
Paouo31eKmpoHHyIo U
onmuueckyro annapamypy u
obopydoeaHue

IIK-5.7:

Bnademb npakmuueckumu
Haeblkamu pabomnt ¢
8bIULCAUMENbHOU MeXHUKOI Ha
YPOBHe npuMeHeHUs 8
3KCNepUMeHMAbHbIX

uccneo0o8aHusnx

3. CTpyKTypa U copepkaHHve AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUIIIUHBI

oyHasnA
OO011as TPY/0EMKOCTD, 3.€. 7
Yacos 1o yue0HOMY IJIaHY 252
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHSA JIeKIJHUOHHOI'0 TUIIa 64
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHbIe padoThI) 48
- KCP 3
caMocTosTe/IbHasA padoTa 83
IIpomexyTouyHas arrecTanusa 54

JK3aMeH, 3auéT

3.2. CozepxaHWe JUCIUTIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C yKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
axkaodemuuecKux udacos U 8uobl yuebHbIx 3aHamutl)

HanmeHoBaHue pa3ziesioB ¥ TeM JUCLUMIUIVHBI Bcero

B TOM 4nc/e

(uacsr)

Yachbl U3 HUX

KonrakTHas pabora (paboTa Bo
B3aUMO/IefICTBHH C NIpero/iaBaTesieM),

3aHaTUS
JIEKLIMOHHOT O
THIA

3aHATUs
CeMHUHapCKOro
THIA
(npakTHYecKue
3aHsATHs/Mabopa
TOpHbIE

Bcero

CamocrosiTesnibHas
pabota
obyuarorerocs,
yachbl




paboThI), Uackl

b ¢ b b b
0 0 0 0 0
BekTopHOe npe/iCTaB/IeHHe COOOIIEHUI U CUTHAIOB 6 2 2 4 2
T'apmoHnyecKuii aHaMM3 epuojuUeckix CUTHAIOB 7 2 2 4 3
ITpeo6pasoBaHue Dypwe U ero coiicra. CrieKTpabHbIA aHaII3 - ) 5 4 3
HereproJ1YeCcKUX CUrHaJIoB
Bugsl Moy ISIUMK, MOAY/TMPOBaHHbIE PaZMOCUTHA/IBI U UX CIIEKTPbI 7 2 2 4 3
OHepreTUYeCKUi CIIeKTP Y aBTOKOPPe/ISLMOHHAs (DYHKLIUS UMITY/IbCHBIX 7 2 9 4 3
CUTHAJIOB
CrieKTp JUCKPeTU3MPOBAaHHOTO CHMrHasa, TeopeMa oTcueToB KoTenbHUKOBa 7 2 2 4 3
WudopmarvonHast 6a3a curana 6 2 2 4 2
JIvHeliHbIe 3/1eKTpUUeCKHe LIeNH C COCPeA0TOYeHHbIMU MapaMeTpamMu 7 2 2 4 3
3akoHbl Kupxroda a/1s1 TMHeHHBIX 37IeKTPUUYeCKHX Liernei 7 2 2 4 3
OrnucaHye TMHEHHBIX 3/IeKTPUYeCKHX Liereld CUCTeMOl 0ObIKHOBEHHBIX 7 ) 9 4 3
nuddepeHIMaTbHBIX YPaBHEHUH
OrnepaTopHbIY METOZ, aHa/IM3a JIMHEHHBIX 37IEKTPUYeCKUX Liernei 7 2 2 4 3
Koaddurment nepeaurt B 4acTOTHOM 00/1aCTH TMHEHHBIX 3/IEKTPUUYECKUX 7 2 9 4 3
nerneit. AUX, ®UX.
CrieKTpasbHbIN MeTO/, aHa/M3a IMHeHHbIX 3/IeKTPUUeCKUX Lierel ¢ 6 ) 1 3 3
CoCpeZIoTOYeHHbIMU T1apaMeTpaMu
Vmry/ibcHasi xapaKTepUCTHKa JIMHeHHbIX 3/1eKTPUUEeCKUX Liereit 5 2 1 3 2
Wuterpan [roamens 5 2 1 3 2
TlocneoBaTe/IbHBIN U MapaiebHbIN KosiebaTe/ibHbINA KOHTYP 5 2 1 3 2
JlvHeliHble YeThIPEXTIOIOCHUKHI: MeTO/Ibl OTIMCAaHUs U SKBUBAeHTHbIE CXeMbI 5 ) 1 3 9
(Z,Y, H - napameTpsr)
PeXrIMbI paboTHI GUITOMSIPHOTO TPAH3UCTOPA, €T0 CTaTHUeCKHe 5 ) 1 3 )
XapaKTepUCTHKU
Anepuopnueckuil ycunute/b Ha OUIIONSPHOM TPAH3UCTOPe: JIMHEHHBbIH 5 ) 1 3 5
pexum
OMUTTEpHBIN TOBTOPUTETH 5 2 1 3 2
JIvHeliHble (YaCTOTHBIE) U HeJIMHelHble UCKa)KeHUsI B YCUTUTESAX 5 2 1 3 2
Ycunurenu ¢ 06paTHBIMU CBSI3SIMU: peajii3aLiusi ¥ BU/bl 00paTHOM CBsi3y, 5 9 1 3 5
K03 dULMEeHT repesau, yCTOHUNBOCT
CBoIiCTBa YCU/IUTENBHBIX KaCKaZloB C OTPULIATe/IbHON U TOJIOKUTETbHON 5 ) 1 3 9
00paTHBIMH CBSI3IMU
Pe3oHaHCHBIN ycunuTesTb: TMHEWHBIN peXXKUM 5 2 1 3 2
IuddepeHuyansHbI yCHUIUTeNb 5 2 1 3 2
OnepaloOHHBIN YCUIUTE/b: CBOUCTBA U CXEMBI BK/TFOUEHHUST 5 2 1 3 2
ITapameTpuueckoe yCcuieHue CUTHaIoB 5 2 1 3 2
HenuHeliHble 3/1eMEHTHI U alMPOKCUMALUSI UX XapaKTePUCTHK 4 1 1 2 2
IIpeo6pa3oBaHue CrieKTpa B LeNU C Pe3UCTUBHBIM HEJIMHEHHBIM 3/IEMEHTOM: 4 1 1 9 5
rapMOHHYeCKOe U GUrapMOHUYEeCKoe BO3/elCTBHe
ABTOreHepaTop rapMOHMYECKUX KoebaHUii: MPUHLMI paboThl, CXeMa, 4 1 1 9 9
YCJIOBHSI CTaLJUOHAPHOTO peXXuma
YcioBusi caMoBO30Y>KE€HHsT aBTOreHepaTopa (JIMHeHHoe MPUOJIKEHHE), 4 1 1 ’ )
MSITKUH U >)KeCTKUH PeXXHUMbI CaMOBO30Y K/JeHUSs
[leTeKTHpOBaHKE CUTHAJIOB. AMIUIMTYJHOE [ieTeKTUPOBaHHe Ha HeJIMHeHHOM
3nemeHTe. CXemMa aMIUIUTYAHOTO I€TeKTOPa U 00bsiCHeHHe MPUHLIMIA ero 4 1 1 2 2

paﬁOTLI Ha BpEMEHHOM M 4YaCTOTHOM S3bIKaX




Cxembl UM 1 ®M petekTopoB. Onvcanre paboThl Ha YaCTOTHOM W/UJTH 4 1 1 ) )
BpeMEeHHOM SI3bIKax

TIpHHLIMIILI TTOJTyYeHHst MOy TUDOBAaHHbIX KoebaHuid. OmucaHye paboTel

MO/ZYJIITOPOB Ha YaCTOTHOM W/W/IM BpeMeHHOM si3blkax (AM, UM u ®M- 4 1 1 2 2
MOJYJ/ISTOP)

IMepenoc uHboOpMAaLMY € OJHO HecyIlell Ha Apyryto. HasHaueHVe U IPUHIUI 4 1 1 9 )
paboTsl peobpasoBateist YacToThl. [ToHsTHE reTepouHa

CTpyKTypHasi cxeMa paJMONpPUEMHHUKA NIpAMOro ycunenus. Ero fjocrouncrsa

1 HegocTaTKU. CTPYKTYpHasi cxeMa CyrepreTepoAMHHOrO npuéMHuka. Ero 5 2 1 3 2
JIOCTOMHCTBA U HefIOCTaTKU.

ATTectayust 54

KCP 3 3

HWroro 252 64 48 115 83

CojepxaHue pa3/e/ioB U TeM AUCIUIUIUHBI

1. BeKTOpHOe Tpe/icTaB/eHHe COOOLIeHUI U CUrHaI0B. MeTprKa, 6a3uc, HopMa, CKaJIsIpHOe TIpOM3Be/ieHre Jist
BEKTOPHOTO MPOCTPAHCTBa CUTHAMOB. Pa3noxkeHre HelpepbIBHBIX CUTHAJIOB T10 33/[aHHOMY OPTOTOHA/IbHOMY
6azucy

2. 'apMOHWYECKHI aHa/IA3 MTePUOANYECKUX CUrHaoB (psg Pypee). TpuroHomMmeTpuueckuii 6a3uc, hu3nuecKui
CMBIC/T K03 GULIMEHTOB psifia.

3. CrniekTpa/bHBIN aHa/MU3 HellepUoJuuecKuX CUrHa/IoB: ipeobpa3oBanue Pypbe U ero cBoiicTBa. PusnuecKuii
CMBICT CIIeKTPabHON TVIOTHOCTU. CIIeKTphl BaXKHEUIIINX CUTHAIOB: MPSMOYTOIbHBIN UMITYJ/IbC, KOCUHYC,
JenbTa-(QyHKLKS, TOCTOSTHHAS COCTaBJISIOLIAS.

4. Pa3znosxenue B psifi @ypre nepruoguuecKoil nocyiefjoBaTelbHOCTA UMITY/TbCOB

5. [NoHsATHE MOAYSILUA. AMIUTUTYHAS. MOAYJISALIVS: TIPeJCTaB/IeHre aMITUTYAHO-MO/IYTMPOBAHHBIX CUTHAIOB
BO BpeMeHHO# o0Osactu (hopmyna u rpaduk) U B yacToTHOM ob6mactu (popmysna u rpaguk). CrieKTp CUTHAA C
TOHAJILHOW MOJYJISILIUeN: UTO TaKoe TOHabHast MOy JISALUS, HarrcaTh (POpMYyITy, HApuCcOoBaTh crieKTp. [ToHsTHE
Hecy1el, orubaroiried. YTo Takoe y3KOMOJIOCHBIM CUTHA.

6. CniekTp AM-curHama ¢ Mpou3BOJIBLHOM Orubaroleii: yMeTb pPUCOBATh U JOKAa3bIBaTh BU/, CrieKTpa. bamaHcHast
¥ O/THOTIOIOCHAsI MOZYJISILUSL: TIPe/iCTaB/ieHre CUTHAJIOB BO BDEMEHHOW M YaCTOTHOM 00/1acTsix.

7. YrnoBast mogyssius. UM- u ®M-curHassl Bo BpeMeHHOH o61act (hopmyiibl, rpadvku). CIIEKTp CUTHAIOB
C YIJIOBO TOHA/IbHOM MOAy/Isiljvel (BbIBeCTH, HapucoBaTh). OTirune criekTpoB UM- u ®@M- curHanos

8. DHepreTHuecKUii CIIEKTP Y aBTOKOPPeIsLUOHHast yHKLSI UIMITYJIbCHBIX CUTHAMOB. [IprMep HaxoxAeHUs
aBTOKOPPe/SIMOHHON (HYHKIUU

9. IoHsiTHE HeMpepLIBHOTO CUI'HAMa, JUCKPeTU3UPOBAHHOTO curHana. CreKkTp JUCKPeTU3UPOBaHHOIO CUTHaa
(ob6ocHOBaTh, HAPUCOBATH), TeopeMa 0TcuéToB (KotenbHuKoBa). ba3uc KoressHUKOBA, Mpe/icTaB/eHre CUTHAMA
C OrpaHUYEHHBIM CTIEKTPOM PaBHOOTCTOSIIIIMMU OTCUETaMU

10. ITousaTHe 6a3bl curHaia. Uto 3T0 Takoe U A1t uero Hy>kHO? Kak omnpegensaor 3¢ GheKTHBHYIO JIUTETbHOCTh
Y IIUPUHY CMEeKTPA CUTHAJIOB. Ba3a MpsMOyTrobHOr0 BHIEOUMITY/IbCa, 6a3a MPSIMOYTOIbLHOTO PaZIMOUMITY/ThCa
(c BBIBOZOM). 3aueM TaKue CHTHa/bl HY>KHbI? [IpUBeCcTH npumep cUrHasa ¢ 6osbiioi 6a3oi. [loka3ath
pacuéToM, uTo 0a3a 3TOro CUrHasa 6oJIbIle eUHULIBL.

11. JIuHeliHbIe 371eKTPUUECKUE LIeNU C COCPe0TOYeHHbIMHY NTapaMeTpaMu. (B ToM uuciie, 4To 3HaUUT, UTO
371eMeHT JIMHEeMHbIM 1 4YeM OH OTJIMYaeTCs OT HeJluHelHoro). Kakue hopMy/ibl CBA3bIBatOT HampshkeHNe U TOK
Ha pe3ucTopax, KOH/IeHCaTOpax W KaTyIIKaX UHYKTUBHOCTH.

12. DKBUBa/JIEHTHOCTb UCTOYHUKOB TOKA U UCTOUHUKOB 3.71.C. CXeMbl 3aMelleHHsi KOMOWHALMI TTaCCUBHBIX
s7ieMeHTOB. TeopeMa KoMrieHcal[uM (3KBUBaIeHTHOCTb BeTBU 11eMK UCTOYHUKY TOKa WK 3.4.C.). [IpuBecTn
TIPUMeEpbI

13. TIpaeuna Kupxroda 1151 TMHEMHBIX 37eKTpUUecKux Lenei (o6ocHoBaTh). [TprBecTy mpuMep 3arvcH
CUCTeMbI YpaBHEHUH /I71s1 TFOOOM 11eMu, cofiepyKalliel He MeHee ZIByX KOHTYPOB U He MeHee JIBYX UCTOUYHHUKOB



SAC.

14. Onrcanve TUHENHBIX 37IeKTPUUeCKUX 1iereid ¢ cCocpeioTOueHHBIMU TapaMeTpaMy CUCTeMOM
00BIKHOBeHHBIX ArddepeHnaNBHBIX YpaBHeHHH (4.y.). Kak momydatoTcs 4.y. TPy pelieHrH 3aZiauul 0
MTPOXO’KIAEHUH CUTHAJIA uepe3 JIMHeHHY0 1eTlb. [[pUBeCcTy MpuMep MOCTPOeHus 11.y. /s KaKOW-T100 3a1aun,
coziep)Kallleil NICTOUHKK CUTHAa/a ¥ He MeHee IByX JIMHEHHBIX 3/IeMEeHTOB, 00s3aTe/TbHO BK/TFOUasi KOHZIEHCAToP
WM KaTyLIKy. PelliuB ypaBHeHUe, HAUTH BbIXOJHOW CUTHAJ MPU BXOJHOM CHUTHaJjIe B BU/ie GYHKLIUN
BK/TIOUEHWUS.

15. ITpeobpa3oranue Jlarsiaca ¥ ero CBOHCTBA. DKBHUBAJIEHTHBIE CXeMbI TMHEMHBIX 3JIEKTPUUECKUX 1[eTIeH C
COCPeZI0TOYEHHBIMU MapaMeTpaMy B 00/1aCTH KOMIUIEKCHBIX YacTOT (TiepeMeHHbIX Jlariaca), C TpUMEepPOM.
OmnepaTopHBIN MeTO/, aHa/IM3a JIMHEHHBIX 3/1eKTPUYeCKHX Lierell C coCpeJOTOYeHHBIMH ITapaMeTpaMu, C
TIPUMepOM pelLleHUs 3a/1auu

16. Ko3dhduiyeHT nepeiaun B YaCTOTHOU 00/1aCTH IMHEHHBIX 3JIEKTPUUECKUX TIeMel C COCPeloTOUeHHBIMU
rapameTpaMu: orpefiesieHre U Gusnueckuii cMbicii. Omipeenenust U covictBa AUX u ®UX s dhr3uuecku
peanu3syembix Leneid. [Tpumep HaxoxzeHuss AUX u ®UX 0601 11enu, coziepikaltieii He MeHee BYX JTHHEHHbIX
3/IeMEHTOB, 00s13aTe/IbHO BK/IIOYast KOH/IEHCATOP W/ KaTYLIKY.

17. CrniekTpanbHbIli (UaCTOTHBIN) METO/] aHa/IU3a JIMHEeWHBIX 37IeKTPUUeCKUX I[eTielf ¢ cocpeloTOUeHHBIMU
rapameTpamu

18. ImnyibcHast XxapaKTepUCTHKa JTMHeHHBIX 3/1eKTPUUYeCKUX 1iereid ¢ cocpeJjoTOUeHHbIMU MlapaMeTpaMHu:
orpefiesieHe U CBOWCTBA MMITY/IbCHOM XapaKTepUCTUKU AJ1s (pr3nyecKy peanr3yeMblX Liernei.

19. Metop unTerpasa Jlroamesns (MHTerpasa HaJoXKeHUs ) [7Is aHa/lv3a JIMHeHHBIX 3/IeKTPUUeCKUX 1iereil c
COCpe/IOTOYeHHBIMU TTapaMeTpaMH (C BbIBOJIOM (hOPMYJI U C TIPUMEPOM DelLlieHUs 3a/jaul)

20. TTocnenoBaTe/TbHBIN KolebaTeIbHbIA KOHTYP U ero cBoicTBa. OObsICHEHKE TIPOLIeCCOB, MPOUCXOSIINX B
KOHTYpe Ha pe30HaHCHOH uacToTe. BriBoA BhipaXkeHUH Z1/1s1 MMIIe/jlaHCa KOHTYpa, pe30HaHCHOW YacTOThI,
Z0OPOTHOCTH.

21. TTapannenbHbIN KosleOaTebHBINA KOHTYP U ero cBoicTBa. OOBsICHEHHE TTPOLIECCOB, TIPOUCXOAIINX B
KOHTYpe Ha pe30HaHCHOU uacToTe. BriBo/ BhIpaXKeHUH Z1Jis MMIIe/laHCa KOHTYpa, Pe30HaHCHOM YacTOThHI,
JI0OPOTHOCTH.

1. JIuHeliHble YeTHIPEXTIO/IFOCHUKH: METO/IbI OTHMCAaHNs 1 9KBUBa/IeHTHbIe cxeMbl (Z, Y, H - mapameTphl)

2. JluHeliHbIe TapamMeTpUuecKye Lernu. [lapaMmeTpruyeckoe ycuieHUe

3. BUMonspHbIM TPaH3UCTOP, UTO 3TO TaKOe, KaK yCTPOEHO, Kak paboTaet, 3aueM Hy>KHO? Kakue OUriosisipHbie
TPaH3UCTOPBI OBIBAIOT? PE>KUMBI pabOThI OUITOIIPHOTO TPAH3UCTOPA, €T0 CTaTUYeCKHUEe XapaKTePUCTUKU

4. AnilepyuoinYecK1id YCUIUTe/Th HarpsDKeHUs: Ha OUIIOJISIPHOM TPaH3UCTOPe 0 CXeMe C 00LIMM SMUTTEPOM
(O3): nuHeliHbIM pe>kuM. BriBog popmysbl g1 KoadduieHTa ycuaeHus.

5. Ycunutesb ¢ 061uM smuttepoM (O3D) Kak JIMHEHHbBIN YeThIPeXIIO/MFOCHUK: TPUHIIUIT Pab0ThI, Ha3HAuUeHMe,
5KBHBaseHTHasi cxeMa, AUX u ®UX nuHelHOro yCcunuTens, AMHaMuuecKas (Harpy3ouHasi) XapaKTepUCTHKaA.
JluHeliHble (YaCTOTHBIE) ¥ HeJTMHEeMHbIe NCKaKeHUs B yCUTUTEISX

6. Pe3oHaHCHBIN yCU/IUTENb: TMHEHHBIN PEXKUM. Y CTPOMCTBO, IPUHLIMIT paboThl, Ha3HaueHue.

7. OMUTTEPHBIN MOBTOPUTEb. Y CTPOMCTBO, TIPUHITUI pabOThI, 5KBUBA/IEHTHAsA CXeMa, Ha3HaueHKe

8. [ToHATHs OTpUIIaTeTBHOM U MOJIOXKUTEIEHOM 00paTHOM cBsi3u (cokpariéaHo - OOC u ITOC). Y cumurenu ¢
00paTHBIMU CBSI3SIMU: peann3aliys U BUibl 00paTHOM CBsI3H, KO3(DGOUIMEHT repefiaud, YCTOWUUBOCTD. 3aUeM B
ycunuresisix npuMensiercs OOC u TTOC.

9. uddepeHrraabHbIN YCUIUTEb. Y CTPOMCTBO, MPUHLIUIT PabO0ThI, Ha3HAUeHHe, CBOHCTBA

10. OneparL{oOHHBIN YCUINUTETh. Y CTPOMCTBO, TIPUHLMI paboThl, Ha3HaYeHHe, CBOWCTBA. CXeMbl BK/TFOUEHHS
11. HenvHeliHbIe 31eMeHTHI M aliPOKCUMALHS UX XapaKTepUCTHK. Llesib 3ToM anmpoKCUMarun.
ITpeobpa3oBaHue CIIEKTPA B IIEMH C Pe3UCTUBHLIM HeJTMHEHHBIM 37IEMEHTOM: TapMOHUUECKOE U
OUrapMoHUUECKOe BO3/|eHCTBHUE

12. ABTOreHepaTop rapMOHUYECKHX KOIeOaHuU: TPUHIMIT Pad0THI, CXeMa. Y CJIOBUsI CAMOBO30Y KIeHUSI
aBTOreHepaTOpa, YCJIOBUS CTAI[MOHAPHOTO PEXXUMA.

13. MArKuii U >KECTKUN PeXXUMBI BO30Yy>KIeHus1 reHepaTopa

14. leTeKTHpOBaHUe CUTHA/I0B. AMIUIMTYJHOEe JeTeKTUpOBaHue Ha HelIMHeHOM 3/1eMeHTe. Cxema



aMIJIMTYJHOTO /IeTeKTopa ¥ 00bsICHeHe TIPUHLIMTIA ero paboThl Ha BpEMEeHHOM M YaCTOTHOM SI3bIKax

15. JerexktupoBanue curtanos. Cxembl UM u @M sieTekTopoB. OnvicaHue paboThl HA YaCTOTHOM W/WITH
BPEMEHHOM $I3bIKax

16. ITpyuHLMIIBI TTOTyYeHNs] MOJY/TMPOBAHHbIX Konebanuii. OnucaHre paboTbl MOAY/ISTOPOB HAa YaCTOTHOM
W/WNY BpEMEHHOM s3blKax (AM, UM u ®M-mozynarop)

17. Iepenoc nHdopmaLuy ¢ oJHOU Hecylleit Ha Apyryto. HasHaueHue v npuHLuI paboTsl mpeobpasoBareist
yacToTsl. [loHATHE TeTepoauHa

18. CTpyKTypHas cxeMa pasuonpréMHUKa NpsMoro ycuwienus. Ero gocrouHcTsa u HegoctaTku. CTPyKTypHast
CXeMa CyIepreTepoJUHHOrO NpUEMHUKA. Ero 0CTOMHCTBA ¥ HEZLOCTATKHU.

[TpakTHueckue 3aHATHS /MabopaTOpHbIe PabOTHI OPraHM3yHOTCS, B TOM YKC/e, B (pOpMe TpaKTUUeCKOM
TIOATOTOBKH, KOTOpasi TIpelyCMaTPUBAET ydacThe OOyuaroIuXCsi B BBITIOJHEHUM OT/e/bHBIX 37IeMEHTOB
paboT, CBsi3aHHBIX C OyAylel TpodeccOHaMbHOM /1esITeTbHOCTBIO.

Ha mpoBefeHve MpakTHUeCKUX 3aHATHHA / 71ab0paTOpHBIX paboT B (hopMe MPaKTUYECKOW TOATOTOBKU
OTBOJWTCS: O4Hasi popma obyueHus - 4 4.

4. YueGHO-MeTOJUUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarouXCs

CamocrosTenbHass paboTa 00yJaroU[UXCsl BK/IOUaeT B Cebsl MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM JIJIsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEHHBIM B II. 5.

1. Opnos N.41. Kypc nekuui no ocHoBaM paguosnektpoHuky. — H. Hosropoa: HHI'Y, 2005.
2. backakos C./. PaguorexHuueckue 1jerny U curdainsl. — M.: Jlenang, 2016.

5. @®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTaly Mo JUCIUIIHHE (MO/Y/II0)

5.1 TumnoBble 3a/laHHUA, H806X0]_'[I/IMLIE AJIA OL€HKHM Ppe3y/bTdTOB Oﬁy‘IEHl/Iﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBsble 3a/jaHuA (OI[eHOUHOE CPeACTBO - [lonycK K J1labopaTopHOM padoTe) [/isi OLleHKH
copmupoBanHocTu KomnereHuu [TK-5:

1. YTo Takoe GHUITO/ISIPHBINA TPAH3UCTOP?

2. Kakue cxembl BKJIFOUEHUS] TPAH3UCTOPa UCIIOIb3YIOT?

3. UeM pa3/ivuaroTCsi CXeMbI BK/IFOUEHUsI TpaH3UCTopa’?

4. I306pa3uTh BXOJHBIE U BBIXO/IHbIE CTATHUECKHE XaPAKTEPUCTHKH TPAH3UCTOPA.

5. KakoBo Ha3zHaueHHe 3/1eMEHTOB B yCU/IUTeJie 110 cxeme O3D?

6. UTo Takoe HauaibHas pabouasi TOUKa U HA KAKOM yUacCTKe XapaKTePUCTHK OHA BbIOMpaeTcs?
7. YTo Takoe BXOAHAs U BbIXO/JHasl AMHAMUUECKUe XapaKTePUCTUKU?

8. ITouemy K03(h(pUIMEHT yCUIEHUsT YCUTATEIS 3aBUCHT OT YaCTOThI?



9. UeM ormipefiensieTcss MaKCMMaslbHOe 3HaueHWe KO3 puLeHTa yCuieHus?
10. Yto Takoe MMHeMHbIe NCKaKeHUsI B yCUTUTeIe?
11. Il 4ero UCHob3yeTCsl SMUTTEPHBIN TOBTOPUTE/b?

Kpurtepuu oueHuBanus (o1jeHOYHOe cpeCTBO - /lonycK K 1abopaTopHoii paboTe)

OueHka Kpurepuu onjeHrBaHUs

3aUTeHO CTyzeHT TIoKa3as1 MOHUMaHKe paboThl pacCMaTpHUBaeMbIX B laDOpaTOpHOI paboTte cxem

He 3auTeHO [loHKMMaHUe OTCYTCTBYeT WU [1I0BEPXHOCTHOE

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMe)XXYTOUHOMN
arrecTanyiu

HIxana OIl€HMBaAHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO 04YeHb
IJI0X0 XO0pOILL0 OTJINYHO MPEeBOCX0/{HO
POBaHH UTeJIbHO pHUTe/ILHO X0pOo1I0
oCTH
KoMIert
eHIUI
(uHpUK
aropa
AOCTHK He 3a4TeHO0 3aUTeHOo
eHust
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHuManeH | 3HaHWM B obbene YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIKe L 0IL[EM 3HAHUY B
HeB03MOKHOCTB 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamme obneme,
3HaHUS | OL|EHUTH MOJHOTY . 3HaHWH. rporpamme yiolem
o TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M IIpOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0ble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylLecTBe
obyuarorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OIMb0K
ombok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpopemMoHCTp
MHHUMa/IbHbBIX CTaH/JapTHBIX TPUPOBaHbl | TPHUPOBaHbI | TPHPOBAHBI | TPHUPOBAHBI | WPOBAaHHI BCe
YMeHHH. 3a7iaq He OCHOBHBIe BCe BCe BCE OCHOBHBI®
HeB03MOKHOCTB TIPO/IEMOHCTPYD | YMeHUs.. OCHOBHBIE OCHOBHBIe OCHOBHBIE YMeHUSI.
OL|EHUTh HalMuKe | OBaHbI PerrteHsl YMeHWUsI. YMeHMUsI. yMeHUS1. PelrieHs! Bce
yMeHHiH OCHOBHEBIe THUIIOBbIE Pemtenrl Bce | PemeHsl Bce | PerneHsl OCHOBHbIE
BCJIE[ICTBHE ymenust. imenm | 3azauu ¢ OCHOBHBbIe OCHOBHBbIe BCe 3a/lauM.
OTKaza MecTo rpy0Obie HerpyObIMH | 3aJauu C 3a/jauu. OCHOBHBIE BrIno/HeHb!
obyuarolerocsi oT | OmMOKH ommbKaMu. | HerpyObiMu | BrImosHeHBI | 3amauu C BCe 33/laHus, B
oTBeTa BrirnosiHeHbl | OIIMOKaMy. | Bce 3aJaHUsl | OTAE/NbHBIM | TMOJHOM
BCE BRITO/HEHBI | B TIOJHOM u obneme Ge3
3aZlaHus, HO | Bce 337laHysi | oObeMe, HO | HeCyIecTB | HeJJ0UeTOB
He B B T1OJIHOM HEKOTOpble | eHHbIMU
TIOJTHOM obbeme, HO | C HeZloueTam
obbeme HEeKOTOpble | HejoYeTaMu | W,
d . BBITIOJIHEH
HeJjoueTaMu bl BCE
3ajlaHus B




TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKY TIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTb Ha/lure | TPOZIeMOHCTPHP peleHnn perIeHnx
Hagblku pelleHust peleHnn TOZIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZJapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMernu X 33714 C HBIX 33/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHUOKK u oLIMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkas1a oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Omnenka YpoBeHb NO/IrOTOBKHA
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
IUCLIMIUIAHA, COpPMUPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBaHbI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | XoTs Obl OZHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0XO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 ChOPMUPOBaHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
Kommnerenum [1K-5

0. AT*sin(w1*t) + A2*sin(w2*t)

1. (Al*sin(w1*t)) * (A2*sin(w2*t))
2. A1*(1+m*cos(w1*t)) * cos(w2*t)

MpUYEéM w2>>wl.

3. A0*exp(-t/t0)*1(t), t0>0.



4. AO*[1-exp(-t/t0)]*1(t), t0>0.

[laHHBIe cUrHasIbl I0/laHbl Ha ABYXKOHTYPHYIO Liellb, COZleprKalllyto pe3ucTop U KOH/JeHCAaTOp WX KaTyIIKY.

Kpurtepuu oueHuBaHus (0OL[eHOYHOE CPe/ICTBO - 3afauH)

OueHka Kputepuu orjeHuBaHUsA
3auTeHOo 3aziauM pelleHbl BEPHO.
He 33a4YTeHO 3aziauu pelleHbl HEBEPHO.
5.3.2 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKHU

copmupoBanHocTH KomneTeHuu [1K-5

1.

BekTopHOe 1ipezicTaBieHue coo01jeHni U curHaioB. MeTprka, 6a3rc, HopMa, CKasisipHOe
NpoM3Be/ieHHe [ BeKTOPHOTO MPOCTPAHCTBa CUTHA/IOB. Pa3no)keHre HelpephIBHBIX CUIHAJIOB T10
3a/laHHOMY OpPTOTOHa/ILHOMY 0a3ucy
T'apMOHMYECKUI aHau3 TepUoUUecKUX cUrHanoB (psag @ypee). TpuronoMetpruueckuii 6asuc,
(usmueckuit cmbics KO3 GULIMEHTOB psija.

C npumMepoM pellieHMs 3alauM (CUrHa/I Ha YCMOTpPeHe OTBeYaroIlero).
CrieKTpasibHBIN aHa/IM3 HelepuoJuiecKuX CUrHaJIoB: TipeoOpa3zoBanre dypre U ero CBOWCTBA.
dusnuecKnuil CMbIC CIIEKTPaIbHON TVIOTHOCTU. CIieKTPhl BaXKHEUIIINX CUTHAJIOB: TIPSIMOYTO/TbHBIN
UMITYJ/IbC, KOCUHYC, AebTa-QyHKIWsI, TIOCTOsTHHAs cocTaBsowasi. C mpuMepoM pelieHus 3a4auu
(cvrHan Ha yCMOTpeHHe OTBevarollero)
Pasnoxxenue B psag Pypbe nepruouueckoil nocsjie0BaTeIbHOCTH UMY IbCcoB (KakoBa CBsi3b crieKTpa
TM0C/IeJ0BaTeTEHOCTH UMITY/TLCOB CO CITEKTPOM OZIHOTO UMITyibca? ObocHoBats. [IpuBecTH iprMep)
[Mousitre Moaynsuuu. [To kakoi pyrurHe [j1s1 iepefiaur MH(OpMaLiy UCII0/Ib3YeTCs] MOAYJ/ISLsA?
AMIUIUTYAHAs MOAYJISALMS: TIPeACTaBIeHHe aMIUTUTYAHO-MOAY/TMPOBaHHBIX CUTHA/IOB BO BDEMEHHOM
obsactu (popmysia v rpadyk) v B acToTHOU 061acTy (hopmysa v rpaduk). CrieKTp CUTHaa C
TOHALHOW MOAYJISILIMEN: YTO TaKoe TOHa/IbHasi MOAYJISILIMS, HanucaTh (POpMyJ/Ty, HApUCOBATh CIIEKTP.
[TonsTue Hecy1eld, orubaroirieid. UTo Takoe y3KOMOJIOCHBIM CUrHam?
Cnektp AM-curHasa ¢ pou3BOJIbHOM orubaroirieii: yMeTb pUCOBaTh M JOKa3bIBaTh BH/ CIIEKTPA.
BanaHcHas 1 ofHOTIO/IOCHAs] MOJY/ISALIYS: TIpe/iCTaB/ieHre CUTHa/lIOB BO BpeMeHHOM 1 YaCTOTHOM
obmacTsx.
YrnoBast mogyssitusi. YM- 1 ®M-curHansl Bo BpeMeHHOU o6sactu (hopmyibl, rpaduku). CriekTp
CUTHAJIOB C YIJIOBOM TOHA/JIbHOW MOAYJIsALMel (BbIBECTH, HApHUcoBaTh). OTanune ciekrpoB YM- u ®M-
CUTHAJIOB
OHepreTHUUeCKUM CTIEKTP U aBTOKOPPeSILMOHHas (QYHKIWS UMITY/IbCHBIX CUTHaJIOB. KakoB ¢hu3nueckuil
CMBICJT 3TUX NOHATUI? KakoBbl UX cBolcTBa? [IpuMep Hax0XK[eHsl aBTOKOPPeISLMOHHON QyHKIMN
IMoHsITHE HeMpepBEIBHOTO CUTHAJIa, AUCKPETU3UPOBAHHOTO CUrHasa. YTo Takoe JUCKpeTU3aLysi, OTCUET,
yacToTa JucKpetusauyu? CreKTp AWCKPeTH3MPOBaHHOrO cUrHana (060CHOBaTh, HApUCOBATh), TeOpeMa
otcuétoB (KotenbHMKOBa). basuc KotenbHNKOBa, Npe/icTaB/eHNe CUTHA/IA C OTPAHUYEHHBIM CIIEKTPOM
PaBHOOTCTOSILIUMU OTCUETaMU

10.TTonsTHe 6a3bl curHana. Yo 3T Takoe U AJis yero Hy)kKHO? Kak ompeiesnisifot 3¢ eKTHBHYIO

JUTATETBHOCTD 1 LTUPHHY CIIEKTPa CUIHA/I0B. ba3a MpsMOoyro/isHOro BUAeOUMITy/Ibca, 6a3a
MPSIMOYTOJILHOTO PaJIMOUMITY/Ibca (C BBIBO/IOM). Y KaKUX CUTHA/IOB 06a3a MHOTO 0OOJblilie eZIMHUTIBI?



3aueM Takue CUrHa/bl HY>KHbI? [IpuBeCT MpuMep CUrHasa ¢ 00/bInoi 6a3oi. /loka3aTh pacuéToM, uTo
0a3a sToro curHana 6osbiie eJIMHUTIBL.

11.YT0 Takoe nuHeliHbIe 3/1eKTPUUECKHE LIeNH C COCPeJ0TOUeHHBIMU NapameTrpamu? (B ToM uucie, 4yTo
3HAUMT, UYTO 3/IEMEHT JIMHeWHbIN 1 ueM OH OT/IMYaeTCs OT HesmuHelHoro). Kakumu rmapamMeTrpamMmu
xapakTepu3ytoTcst uctoyHrk JIC 1 ucTouyHMK Toka? Kakue popmyJibl CBS3BIBAIOT HaNpsDKeHUE U TOK
Ha pe3nCTopax, KOHJeHCaTOpax U KaTyllKaxX UHAYKTUBHOCTH?

12. 3KBUBAJIEHTHOCTh UCTOUHUKOB TOKA M MCTOYHUKOB 3.71.C. CXeMbI 3aMell|eHss KOMOUHAIUH TTaCCUBHBIX
sneMeHTOB. Teopema KomreHcal[uK (3KBUBaJEHTHOCTb BeTBHU L|€NU UCTOYHUKY TOKa UM 3.7.C.).
IIpuBecTu nipuMepsl

13.TIpaBuna Kupxroda a/1s TUHEeHHBIX 3/1eKTpUUecKuX 1ieneli (06ocHoBath). Kak ompe/iesiuTh, CKOMbKO
yPaBHEHUI HY’>KHO B3ITh [i/11 KOHKPETHOM Lieny? I1pyBecTy pyMep 3alicy CUCTeMbI ypaBHEHUH 1715
nro60# LierH, cofieprkaliieid He MeHee IByX KOHTYPOB M He MeHee ZIByX UCTOUHHKOB D/IC.

14.0OnuMcaHue TMHENHBIX 3/IeKTPUUECKHUX LieTleii C coCpeIoTOYeHHbIMU NapaMeTpaMy CUCTeMOM
0OBIKHOBEHHBIX v depeHIManbHbIX YpaBHeHUH ([.y.). Kak mosyuarorcs A.y. Ipy pelieHry 3aZ,auu 0
MIPOXO’KAEHUH CUTHAaJIa uepe3 MHelHy0 Lenb? [IpuBecTy mpuMep MoCTPOeHus A1.y. A/ KaKOU-110o
3a/lauy, cofiepsKalliell HICTOUHHK CUTHa/Ia U He MeHee [BYX JIMHEeHHbIX 371eMeHTOB, 00s13aTe/IbHO
BKJIIOUasi KOH/IEHCATOp WM KaTyLIKy. PelllnB ypaBHeHHe, HAUTH BBIXOLHOW CUTHA MTPU BXOJHOM
CurHase B Bujie (PyHKLIMY BK/IFOUEHUSI.

15.TTpeo6Gpa3oBanue Jlamsiaca v ero CBOMCTBAa. DKBUBAJI€HTHbIE CXeMbI JIMHEMHBIX 3/IeKTPUUECKUX LieTel C
COCpeI0TOYeHHBIMHY TTapaMeTpaMu B 00/1aCTh KOMIIEKCHBIX 4acTOT (TepeMeHHbIX Jlariaca), ¢
nprMepoM. OriepaToOpHbIM MeTO/, aHa/Iu3a JIMHEeNHbIX 3/IeKTPUUecKUX Liereil ¢ cocpefloTOUeHHbIMU
rapaMeTpaMH, C TPUMepOM pelLleHHs 3a/jauu

16.KoaddurpieHT nepesjaunl B UaCTOTHOM 00/1aCTH JIMHEMHBIX 3/1eKTPUUECKUX Liereld ¢ cocpe/i0TOYeHHbIMU
rapameTpaMu: omnpeziesieHue U pusnueckuii cmoicil. Onpezenenys v covictBa AUX u ®UX ass
¢usnuecky peanusyemsbix Lereid. [Ipumep HaxoxzaeHuss AUX n ®UX nroboii 1enu, cofepikaliieil He
MeHee IByX JINHEHHBIX 3/1eMEeHTOB, 00s13aTe/IbHO BK/TFOUasi KOH/IEHCATOP WM KaTYIIKY.

17.CriekTpabHbIM (4aCTOTHBIN) MeTO/, aHaIu3a JIMHENHBIX 3/IeKTPUUeCcKuX Liereld ¢ cocpeZiloTOUeHHbIMU
rapamMeTpamMu (C IpUMepOM peltieHHs 3aZjaui)

18.MiMnynbCcHasi XapakTepyCTHKa JIMHENHBIX /IeKTPUUeCKHUX LieTel C COCpelOTOYeHHBIMU ITapaMeTpaMu:
orpejiesieHNe M CBOMCTBA UMITY/IbCHOM XapaKTepPUCTUKU /11 (PU3UUeCKU peann3yeMsbIX Lierneil. (B
YaCTHOCTH, JAaTh OMnpefiesieHue JebTa-(hyHKLMU ¥ HAPUCOBATh €€ CIIeKTp, eC/iyi Takoe MOHSTHe
UCTIoNb3yeTcsi B oTBeTe.) OBOCHOBATH CBSI3b UMITY/IbCHOW XapaKTePUCTUKU U KO3 HLveHTa riepejaun
JuHelHOH 1iery. TIpUBeCTH MpUMep HaXOXKIEHUS UMITY/IbCHOM XapaKTePUCTHUKY JTF0001 Tier,
copep)kalriell He MeHee [IBYX JIMHEHHBIX 3/IeMEHTOB, 00s13aTe/IbHO BK/IIOYast KOH/IEHCATOP W/ KaTYLIKY.

19.MiMnynbcHasi XxapakTepuCTHKa JIMHEeHHbIX 3/1eKTpUUecKuX Lieneii. Metos uHTerpana [roamers
(uHTerpasna HaJlo)KeHHs1) [Jis1 aHaIM3a JTMHENHBIX 37IeKTPUUEeCKUX LieTiel ¢ COCpejOTOUeHHbIMA
rapaMeTpaMH (C BbIBOJOM (hOpPMYJI M C IPUMEPOM DeLleHUs 3a/jaun)

20.TTocnemoBarenbHbIN KoieOaTe/TbHbINA KOHTYP U ero cBoiicTBa. OObsCHeHHe TPOL{eCCOB, TPOUCXO/SINX
B KOHTYpe Ha pe30HaHCHOM yacToTe. B uém cocTouT pe3oHaHC? BbIBOJ, BeIpDayKeHU [i/1d UMITeiaHca
KOHTYDa, pe30HaHCHOM YacTOThI, J0OPOTHOCTH.

21.TTapanienbHeli KojiebaTe bHbIN KOHTYP M €ro CBOMCTBa. OObsICHEHHe MPOIeCCOB, TIPOUCXOIAIINX B
KOHTYype Ha pe30HaHCHOM uactoTe. B uéM cocTouT pe3oHaHC? BbIBoJ, BeIpayKeHU [J151 UMITeflaHCa
KOHTYDa, Pe30HaHCHOMW YacTOTHhI, JOOPOTHOCTH.

22 .JIuHeliHble YeThIPEXTIOMIOCHUKN: METO/ bl OTIHCaHUs U SKBUBaJIeHTHbIe cxeMbl (Z, Y, H - mapameTpsl)

23.JIuHeliHble TapamMeTpuueckye Lery. [Ipeobpa3oBaHye CUTHAIOB B TapaMeTPHUECKUX L{erisiX.
[TapameTprueckoe ycuaeHue

24.BunonspHelii TPaH3UCTOP, UTO 9TO TaKOe, KaK yCTPOeHO, Kak paboTaeT, 3aueM HykHO? Kakue
OumossipHBIE TPAH3UCTOPHI ObIBAIOT? PeKMMBI pab0ThI OWUTIOISPHOTO TPAH3UCTOPA, €r0 CTATHUECKHe
XapaKTepUCTHUKU



25.AnieproiuvecKuil yCUIUTe b HalpsKeHWsT Ha OMITOJISIPHOM TPaH3MCTOPE 110 CXeMe C 00IyM
smuttepoM (O3): nuHelHbIN pexxuM. BeiBog, hopMyibl 47151 KoadduieHTa ycuaeHusl.

26.Y cunurens ¢ 061myM amMutTepoM (O3) Kak TMHENHbIM YeThIPEXTIONOCHUK: PUHLUI PaboTHl,
Ha3HayeHHe, SKBUBasieHTHas cxema, AUX u ®UX nuHeliHOTO ycunuTessi, JuHaMUuecKas
(Harpy3ouHasi) XxapakTepucTuKa. JInHeliHbIe (UaCTOTHBIE) U HeJTMHEeHbIe NCKa)KeHHUS B YCUITUTEISIX

27.Pe30HaHCHBIN yCU/INTeb: JIMHEHHbIA PeXXUM. Y CTPONCTBO, MPUHLUI paboThl, Ha3HaueHHe. C BbIBOJJOM
BCeX Heo0OX0AMMBIX Gopmy!

28.OMUTTEpHBII TTOBTOPUTE/b. Y CTPOMCTBO, IPUHLIMM PabOThI, 5KBUBA/IEHTHAst CXeMa, Ha3HaueHHe

29.TToHATHS OTPUIIATETLHOU U MOJIOKUTEbHOM 06paTHOH cBsa3u (cokpariénHo - OOC u T1OC).
Ycunutenu c 0OpaTHBIMM CBSI3SIMU: peajii3aliyisi M BU/IbI 00paTHOM CBsI3H, KO3 ULIMEHT repesjau,
YCTOMUMBOCTb. 3aueM B ycunuTessax npumensiercss OOC u [TOC?

30.IucdepenHianbHbINA yCUIATENb. Y CTPORCTBO, TIPUHLMIT paboThI, Ha3HaYeHHe, CBOWCTBA

31.0mnepaLyoHHbBIN YCUTUTEb. Y CTPOMCTBO, IPUHLIMIT paboThl, Ha3HaueHre, CBOUCTBA. CXeMbl
BKJIFOUEHUsI. AKTUBHbIE (PU/IBTPBI

32.HenuHeliHble 3/1eMeHTHI U alilPOKCUMALUA X XapaKTepUCTHK. Llesib 3TOM annpokcuMaryu.
[Tpeo6pa3oBaHue CrieKTpa B L|eNH C Pe3UCTUBHBIM HelMHEeHHbIM 3/1eMeHTOM: TapMOHUYECKOe 1
OUrapMoHUUECKOe BO3/IeHCTBHE

33.ABTOreHepaTop rapMOHHUECKUX KoJiebaHui: MpUHLUI PaboThl, cxeMa. Y C/IOBUsI CaMOBO30Y K/ eHNs
aBTOreHepaTopa, YC/I0BUS CTALIMOHAPHOIO PeXXUMa

34.MsrKuii 1 )KECTKUI Pe>KUMBI BO30Y)K/IeHHs reHepaTopa

35./JeTeKTpOBaHNe CUrHAI0B. AMIUIUTY/HOE [leTeKTUPOBaHKe Ha HeJIMHeltHOM 3/1eMeHTe. CxeMa
aMIUTUTYZAHOTO [IeTeKTOpa U 00bsICHeHHe TPUHIIUTIA er0 PabOThI Ha BDEMEHHOM M YaCTOTHOM SI3bIKax

36.derexTrpoBanue curHanos. Cxembl UM 1 @M zetekropoB. OnvcaHue paboTbl Ha YaCTOTHOM /WK
BPEMEHHOM SI3bIKax

37.TIpuHLMIIBI TIOTyYeHUst MOAY/TMPOBaHHLIX KosiebaHuid. Onvcanue paboTbl MOAY/ISTOPOB Ha YaCTOTHOM
W/UM BpeMeHHOM si3bikax (AM, UM u ®M-moaynisarop)

38.I1lepeHoc nHMoOpMaIK C OTHOM HeCyIled Ha Apyryr. HazHaueHue ¥ MpUHIUIT PabOTHI
nipeobpasoBaresisi yactoThl. [ToHsITHE reTepoayHa

39. CTpyKTypHasi cxeMa paZjuONpUEMHUKA NPSIMOro ycuneHus. Ero 1ocToMHCTBa U HEJOCTaTKU.
CrpyKTypHas cxema CylepreTepoJHHOr0 pMéMHUKa. Ero 1ocTorHCTBa 1 HeloCTaTKU.

Kputepuu onennBaHus (0LieHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepun orjeHMBaHuUs

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hOpMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «TIPeBOCXOAHOY,

TIPEBOCXOHO
MPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHWsI, BIaIeHUs 110 COOTBETCTBYIOIIAM
KOMIIETEeHIIMSM Ha YPOBHE BBIIIIe TTPe[yCMOTPEHHOT0 TTPOrpaMMoi
Bce komneTeHIMY (4acTH KOMIIeTeHLMH), Ha (h)OpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
OT/IMYHO

JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE HE HIDKE «OTJIMUHO».

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHLUI), Ha Y OpMHPOBaHUe KOTOPBIX HarpaB/ieHa
OueHb XOpOLLO
P JUCLIMIVIMHA, COPMHPOBAHbI HAa YDOBHE He HIDKe «O0ueHb XOPOLLO»

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPBIX HallpaB/ieHa
XOpOLLO
P JMCLIMIVIMHA, CPOPMUPOBAHbI HA YPOBHE He HIDKE «XODOLLIO».

YAOBJIETBOPDUTE/IBHO Bce KOMIIETeHLI (‘—IaCTI/I KOMHGTeHL[Hﬁ), Ha Cl)OpMI/IpOBaHI/Ie KOTOPBIX HallpaBJ/i€Had




OueHka Kpurtepuu oLieHUBaHUs

JMCLIMIUIMHA, COPMHPOBAHbI HAa YDOBHE He HIDKE «y/I0BJ/IETBOPUTE/LHO», TIPH
3TOM XOTsi OBl 0ZJHa KOMITIeTeHL|si cCHOPMHUPOBaHa Ha YPOBHe
«yZI0BJIETBOPUTETHHO»

HEY/IOB/IETBOPUTEILHO  XOTs ObI OZIHa KOMIIETeHI[Us1 COPMHPOBaHA Ha YPOBHE «HEY/IOBI€TBOPUTEILHOY.

T1710X0 Xots 661 0/fHa KOMIIeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ILIOXO0»

6. YueOHO-MeTOfMUeCcKOe 1 HH(}OpMaoOHHOe o0ecrieyeHHe JUCHHMILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. OpnoB Urops SkosseBuu. Kypc siekipii 1o 0CHOBaM PaZiM03/IeKTPOHUKH : yue0. mocobue /
Hwxeropogckuii rocyapcTBeHHbIM yHUBepcuteT uM. H. U. JlobaueBckoro. - H. HoBropog : U3a-Bo
HHI'Y, 2005. - 168 c. : un. - ISBN 5-85746-780-2 : 60.00., 124 3k3.

2. backakoB CsitocnaB ViBaHoBUY. PasinoTexHUuecKye LIeMu U CUTHAJBI : yueb. /Jisi CTy/IeHTOB By30B. -
4-e u3f., epepab. u Aot - M. : Beiciasi mkosa, 2003. - 462 c. : u. - ISBN 5-06-003843-2 : 94.05., 2
9K3.

3. MeTtonyeckoe 1ocobue 1o pelieHuo 3a/jau TeOpYH JIMHEMHBIX 3/IeKTPUYeCKUX Lieredt : yueb.
rocobue s cryaentoB HHI'Y, obyuaroruxcs 1o HaripaeieHysM roarot. 03.03.03 "Paanodusmka’,
02.03.03 "®yHaaM. nHpopMaTHKa U UHGOpPM. TexHooruu" u cnerfuanbHocTsaM 11.05.02 "Cret.
paguorexH. cuctembl”, 10.05.02 "NHbopm. 6e30macHOCTE TesleKOMMYHHKaL]. cucTeM" / [aBT.: B. A.
OpHocesies, U. 5. Opnos, B. B. Ilapxaues u ap.] ; HHI'Y um. H. 1. JlobaueBckoro. - HiwkHui
Hogropog, : M3a-80 HHI'Y, 2021. - 78 c. - ISBN 978-5-91326-694-1 : 49.19., 2 3Kk3.

[ononmHuTebHAs TUTEpaTypa:

1. T'onopoBckuii Mocud CemeHoBUY. PasiioTexHUueckue LN U CUTHasbI : yueb. mocobue aist
CTYJ€HTOB BY30B, 00yUarloIMXCs TT0 HallpaB/IeHUIO MTOATOTOBKM "PazmoTexHuka'. - M3a. 5-e, ucrp. - M. :
HOpoda, 2006. - 719, [1] c. : un. - (Knaccuku oTeuecTBeHHOU HayKH) (Briciiee obpa3oBanue). - ISBN 5-
7107-7985-7 : 202.30., 3 3K3.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUH C CO/IEPYKAHUEM IHCIUITAHBI):
https://www.youtube.com/playlist?list=PL7WDm-fF8ImrUfi6uTY cu2qe9bV8tROTr

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu  00ydeHusi, CIelJMaJM3UPOBaHHbIM  000py/oBaHWeM: YueOHble ayAUTOPUU  [iJIs
NIpOBe/leHus yueOHBIX 3aHATHUH, rpeJyCMOTPEeHHBIX obpa3oBaresyTbHOM
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeicTBaMH  O0yueHMs, CITeLaIM3UpPOBaHHbIM oOopyzoBaHreM: KoMmriiekTel  71abopaTopHOTO
obopyioBaHus 1o TeMaMm:



Ycunurenu Ha TpaH3UCTOpax
I"'enepatop rapMOHMYECKUX KosiebaHui
HenvHeliHble ipeobpa3oBaHusi CUTHAIOB

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneruanbHoctd 02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbLIE
TeXHOJIOTUH.

ABTop(bl): [TapxaueB Bnagumup BiagumupoBuy, KaHuAaT GU3NKO-MaTeMaTUUeCKUX HayK.
3aBeayroumii kKaeapoii: duracos EBrennii CepreeBuuy, JOKTOP TEXHUUECKHX HaYK.

ITporpamMma oziob6peHa Ha 3ace/laHUM MeTOAMUeCKOi Komuccuu ot 28.11.2024, mpoTtokos Ne 06/24.
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