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1 OLHEHOYHBIE CPEIACTBA JJIA TEKYHIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA
1.1  BOIIPOCHI IJIs1 KOHTPOJIBHOI'O OITPOCA

Paszngea 1. O01ue cBeIeHUS 0 CUCTEMAaX CBA3H

l. Jaiite ompeneneHus MOHATUSAM HH(POpPMaIMs, COOOIIEHHE, CUTHAIL
Kakue mexay HUMU CBSI3U U pa3Inyus?

2. [IpuBenuTe mpuMepbl COOOIMIEHUM pa3sHOM (PU3MUECKON NPUPOILI U
COOTBETCTBYIOIIMX MM JATYUKOB CUTHAJIOB.

3. Kakum  o0pa3zom  cooOlleHHs, OINUCHIBAEMbIE  MHOTOMEPHBIMU
byHKuMAMH, peoOpasyroTcs B curHaisl? [IpuBenure npumepsl.

4. Knaccugunupyiite cursansl 1o 0cOOEHHOCTSM UX (JOPMBI U CIIEKTpA.

3. ITo kakomy npusHaky paznugaror HY u BY curnaner?

6. [To kakOMy KpUTEPHUIO pa3IUYalOT AaHAJIOTOBBIE U IU(PPOBBIC CUTHAIIBI U
(yHKUIMOHANBHBIE yCTpoicTBa (DVY)?

7. YKaXuTe OCHOBHBIE TAPAMETPhI CUTHAJIOB.

8. Hapucyiite cTpyKTypHBIE CXEMBI CUCTEM CBSI3U IS

— nepeayu JUCKPETHBIX COOOIIECHUI;
— TIepe/lauyu HEeMPEPhIBHBIX COOOIIECHUN;
— TIepe/iladyu HEeMPEPBIBHBIX COOOIIEHNS 10 IUGPOBHIM KaHAIAM.
9. VYkaxure Ha3HaueHue cienyromnx OV cucrem cBs3u:
— KOJIepa UCTOYHUKA U KOJEpa KaHala;
— MOZYJIATOPA;
— IEMOAYJIATOPA;
— JIeKOoJiepa KaHaJla U JIEKO/Iepa UCTOYHUKA.
10. Yro oOuiero W pa3nuyHOTO B 3a/layax, PElIaeMbIX JAEMOAYJISTOpaMU
CITIC u CITHC?
11. Kakue cucremsl cBsi3u Bam U3BECTHBI:
— 110 BUJLy IEPEIaBaEMbIX COOOIICHUH;
— 10 AWaNa30Hy UCIOJIb3YEeMbIX YaCTOT;
— 10 HA3HAYCHMUIO;
— TI0 pexumMaM paboThI?
12.  [aiiTe ompeneneHue TEpMHUHY «KaHai cB3u». Kakas kimaccuduxarus
KaHaJIoB CBA3U Bam u3BectHa?
13. VYkaxuTe OCHOBHBIC MApaMETPhI KAHAJIOB CBS3U.
14.  CdopmynupyiiTe yCIOBUS COTJIACOBAHUS CUTHAJIOB M KAHAJIOB CBSI3U.
15. Kakue 6710ku BXOJAT B COCTaB 00001IEHHON CTPYKTYPHOM CXEMbI CUCTEMBI
CBA3U?
16. Kakue O0Kku BXOJAT B COCTAB NepeaaTunka’?
17. Kakue 0J10KM BXOJAST B COCTAaB MPUEMHHUKA?
18. YkaxxuTe Ha3HAUYE€HHUE OCHOBHBIX OJIOKOB CTPYKTYPHOM CXEeMBbI?



Pa3nen 2. leTepMMHMPOBAaHHBIE M CIy4YaiiHbIe CUTHAJIBI

1.  UYTo moHUMAIOT MO «IIPOCTPAHCTBOM CUTHAIOBY»?

2. Kakue npoctpaHcTBa Ha3bIBAIOT METPUUECKUMU?

3. Urto Takoe «MeTpHKa» MPOCTPAHCTBA U KAKUM TPEOOBAHUSM OHA JJOJIKHA
yIIOBJIETBOPSITH?

4, Kakue npoctpancTBa Ha3bIBaIOT JIMHEWHBIMU ?

5 ChopmymupyiiTe akCHOMBI TUHEHHOTO TIPOCTPAHCTRA.

6. KakoBbl yc10BUS TMHEMHON HE3aBUCUMOCTH BEKTOPOB?

7 Kaxkue curnaibl Ha3bIBatOTCS HENPEPHIBHBIMU?

8. Kaxkue curnaibl Ha3pIBatOTCS TUCKPETHBIMU ?

9. Chopmynupyiite Teopemy KoTenbHuKOBA.

10. PaccunTaiTe u mOCTPOUTE CHEKTP AUCKPETU3UPOBAHHOIO CUTHAJIA.

11. Kakue ¢pyHKIIMM HA3BIBAIOTCSI OPTOTOHATBHBIMU?

12. 3anumute psg Oypbe B 0011emM BUJIE.

13. Yto Takoe cnekTp curxasua?

14. 3anumuTe BoIpaXXEHUE TS CIIEKTPa NEPUOIMYECKOTO CUTHAIA.

15. PaccuuraiiTe aMIUIMTYJbl TapMOHHUYECKUX  COCTABIISIIOIIUX IS
NEPUOINYECKOMN MOCIEA0BATEIIBHOCTH IPSIMOYTOJIbHBIX UMITYJIbCOB.

16. Yto Takoe mMpHHA CEKTpPa cCUrHasua’?

17. Yemy paBHa IIMpHHA CIEKTPA IMOCIEA0BATEIBHOCTH UMITYJIBCOB?

18. 3anummTe BBIpaXEHUE IS CIIEKTPa HENEPUOAUYECKOTO CUTHAJIA.

19. Paccuuraiite ¥ MOCTPOUTE CHEKTP OJWHOYHOTO MPSMOYTOJBHOIO
MMITyJIbCa.

20. Kakne mapaMmeTpbl CUTHala BIMSIOT HA IIMPUHY CIEKTPAa U HA YaCTOTY
TrapMOHUYECKHUX COCTABIISIFOLIUX CIIEKTpa?

21. Kakoii npouecc Ha3bIBaeTCsl CIry4ailHbIM?

22. Yto Takoe QyHKIHS IIIOTHOCTUA BEPOSITHOCTU U QYHKIIUS pacipeiesieHus?
Kak oHu cBsizanb1?

23. 3anummTe BBIPAXKEHUS ISl YWCIOBBIX XapaKTEPUCTHK CIYyYalHOTO
nporecca.

24. Kakoii nmpouecc Ha3pIBa€TCsl HOPMAJIbHBIM?

25. TlocTporiTe GyHKIHIO INIOTHOCTH BEPOSITHOCTH IMTPOU3BOJILHOTO JBOUYHOTO
CIIy4alHOTO MpoLecca.

26. Kako¥l npornecc Ha3bIBA€TCS Y3KOIMOJIOCHBIM?

27. 3anumuTe BhIpaXeHUe A1 (PYHKIMH IUIOTHOCTH BEPOSITHOCTH MpoIecca
Ha BBIXOJIC HEIMHECHUHOM LIETIN.

28. [laiite onpeaeneHue GyHKIIMN KOPPEISAIUMU CIy4aifHOTO TIpoliecca.

29. 3anummuTe BbIpaXEHHE M1 (PYHKUUMU KOPPEJSIMU CTAlMOHAPHOTO,
ProANYECKOro IpoLecca ¢ HyJIEBBIM CPEIHUM.

30. Hapucyiite ctangapTHBIN BU Tpaduka 1 GyHKIIMN KOPPETSIUn.

31. Yemy paBHO MakCHMaJIbHOE 3HAYCHHE (DYHKIIUNA KOPPEISIIIUK CITy4aitHOTO
nporiecca?

32. KakoB ¢usnueckuii cMbich GyHKIIUNA KOPPETAIun?

33. Kak onpeaenuTh HHTEPBAJI KOPPEISUUU CITy4aitHOTo mpoiiecca’?



34. Yto takoe K03(PPUIIUEHT KOPPETAIUU CIydaitHOTO Tiporiecca’?

35. PaccumnTaiite QyHKIIMIO KOPPESIMY CIIy4aitHOro Ipoliecca, €Clu U3BECTEH
€ro PHEPreTUYECKUN CIIEKTP.

36. PaccuutaiiTe >HEpreTMUYECKUMM CHEKTp IMpoliecca, €CIU HM3BECTHA €ro
KOppesuuoOHHas QyHKIIHS.

37. Yrto Takoe Oenblit mrym?

38. Omnpenenure GyHKUUIO KOPPEISLMUA CIy4alHOTO Mpoliecca Ha BBIXOJE
MOJIOCOBOTO (MIIBTPA, €CIM Ha BX0Jie (PMIIbTpA ACUCTBYET OCNBIH IIyM.

39. Uto Takoe 3HepreTUYeCKuil CIeKTp CliydalHOro npoiecca?

40. Kak onpenenuTh LIMPUHY SHEPTETUUECKOTO CIIEKTpa mpoiiecca?

41. Kak cBsi3aHbI HIMPUHA SHEPTETUYECKOTO CHEKTpa Mpolecca W MHTEPBal
Koppensiuuu?

Paszgen 3. Mertoasl ¢dopMupoBaHus W IpeoOpa3oBaHHMsl CUTHAJIOB B
KAaHAJIaX CBA3M

l. Uto Takoe AM? 3anuinnre aHAIUTHYECKOE BbIpaxkeHue AM curnaia.

2. Kakas dopma BAX HD sBnsercs naumyumieit nis nonydeHus AM
CUTHAJIOB?

3. Urto Takoe riryOuHa MOTYJISITUN?

4. Kak w3meputrh rayOMHY MOAYJISUMU IO BPEMEHHOM IuarpaMMe H
criekrporpamme AM curnana?

3. Kak cBsizaHbl Mexay coOOW MIMpUHA CHEKTpa MOAYJIUPYIOIIErOo H
MOJIYJIMPOBAHHOTO cUrHana npu AM?

6. Kak pacnpenensiercss MOITHOCTh MEXAY COCTaBIsIFoIMMU AM curnana?

7. KakoBa poip Harpy3ku aMIuMTy THOTO MOAyasTOpa?

8. Uro takoe CMX? Kak mo CMX BbIOpaTh peskuM paboThl MOTyIATOpa?

9. Kak nmo CMX onpeaenuTs MakCUMallbHYIO J€BHALMIO AMIUIATYIbl U

MaKCUMAaJIbHYIO TTyOUHY MOJTYJISIITIH?

10. KakoBa xapakTepuCTHKa ETEKTHPOBAHUS IUOIHOTO JETEKTOpa IpHU
rojade cJ1aObIX CUTHAIOB?

11. KakoBbl ycCIOBHS JIMHEMHOTO AETEKTHPOBAHUS B CXEME AUOJHOTO
nerexkropa’?

12.  M3oOpasute cxemy nuoaHoro aerekropa. [loscHute padboTy AMOAHOTO
JETEKTOpa COOTBETCTBYIOIUMU BPEMEHHBIMU JTUarpaMMamMH.

13.  C KakuMm yriioM OTCE€YKH paboTaeT IUOJ B CXEME AMOHOTO JIeTeKTopa?
OT 4ero 3aBUCHUT BeJIMYMHA ITOTO yria?

14. Mensiercs nau ¢opma rpaduka w(X) OpU MNPOXONKIACHUU ITHOOOrO
CJIy4ailHOro mporecca 4epes:

— JIMHEHWHYI0 HHEPIIMOHHYIO 1IETIb;

— HEJIMHEHHYI0 0€3MHEPIIMOHHYIO LIETh?

15. Kak nmomyuuts rpaduk w(X) Ha BbIXOJC HEITMHEWHOM 11eTH?

16. Kak paccunTaTh AUCHEPCUIO U MATEMATUYECKOE OXKHUJAHUE HA BBIXOJIE
HEJIMHEWHOW nenu?

17.  YTo NpPOUCXOIUT C IUJIOTHOCTHIO BEPOSTHOCTU CIIYYaHOTO CUTHAa,



MTPOXOJISIILIETO YEPE3 Y3KOIMOJIOCHYIO TMHEHHYIO LENb?

18.  Yro Takoe 3akoH Panes?

19. KakxoMy 3akOHYy MNOJUYMHSETCS pAacHpE/ICICHNE MTHOBEHHBIX 3HAYCHUM
orufaromeil CcMecH Y3KOIOJOCHOTO HOPMaJIbHOIO CIIy4ailHOTO Iipoiecca U
rapMOHUYECKOrO0 CUTHAJIA?

20. Kak paccuurtaTh JUCTIEPCUIO TIPOIECCA HA BBIXOE JIMHECUHOM 1enn?

21. Kak paccuntarb MaTEMAaTHYECKOE OXHUAAHUE MPOLECCa HAa BBIXOJE
JTUHEWHOU 1enu?

22. MH3obpa3ute GyHKIIMOHATIBHYIO CXeMy LU(POBON CHUCTEMBI CBSI3U IS
Mepeaur aHaJOTOBBIX CUTHAJIOB.

23. KakoBo HazHauenue AIIII?

24. Kakoe otHomenue k padbote ALIT umeet Teopema B.A. KotenpHukoBa?

25. Kakoe BnusHue Ha paboty ALIT u LIAIT oka3biBaeT pa3psaHOCTb?

26.  Kaxoi Bug umeet cratuueckas xapakrepuctrka cucrembl ALIITHIATI?

27. Yro Takoe uryM kBaHTtoBaHus1? KakoBo ero nmpoucxoxaeHue?

28. Kakyto dynkmurio Bemonnser LHAIT? 8. Kakosa poas ®HY Ha Beixoze
I[HAII? Kak BoIOpaTh €ro 4acToTy cpesa?

29. SlBnserca nu oOpaTUMBIM TpeoOpa3zoBaHUE aHalor-koi- anaior? 10.
JIuHelHo 1 TO MpeoOpa3zoBaHUE?

30. Haiite onpenenenne YM- curnana.

31. [IpuBeaute npumep 3anucu ToHaIbHOro UM- curnana ¢ napamerpamu: {0
=100 MI't; Fmon= 10 KI't;; Afmax = 50 xI'm.

32. OObsicHUTE TPHUHLMI AEUCTBUS YacTOTHOro Moxyistopa. Kakue Bam
M3BECTHBI cr1ocoObl nosryuenust UM- curnasnos?

33. JlaiiTe omnpeneneHue CTaTUYECKOM MOIYISLUOHHOW XAPAKTEPUCTUKU M
O0OBSACHUTE €€ CMBICIL.

34. Yto Takoe yrioBasi MOLYJIALMSA?

35. Kak paccuutath criektp UYM- curnana?

36. Kakoe oTHomeHre nMeroT GpyHKIMU beccens kK 4acTOTHOW MOy SN ?

37. CKONBKO CHEKTPAJIbHBIX JIMHUN HAJI0 y4E€CThb B MPAKTUYECKOW MIMPHUHE
criektpa UM nipu Muyy= 4?

38. HazoBure uszBectHrie Bam obnactu npumenenuss UM curnaiios.

39. Kakue tpeboBanus npeabspisitorcs kK UM u UJ1?

40. Kakue ¢pynkuuu BeinoiaHsor UM u YJ1?

41. Kak paboTaet 4aCTOTHBIN IETEKTOP?

42. I'ne npuMeHsSeTCsl 4aCTOTHAsI MOAYJISIIUS?

43. Kakoe otHomenue umeet Qynkius beccens k cnexktpy YM-curnana?

44. Yro Takoe oNTUMANBHBIA pexuMm YJ[? Anroput™M ONTUMAIBHOIO
JTEMOJyJIATOpa U ero pyHKIHOoHaIbHas cxema it AMH, UMH u OMH.

45. PaccuuTaiite U nocTpoiiTe cnekTp curnana AVM.

46. Kak BOCCTaHOBUTH HEMPEPBIBHBIN cUTHAN U3 curHaia AUUM?

47. Uem ompenenstoTcs MOTPEIIHOCTH AUCKPETH3AlMU U BOCCTAHOBJICHUS
CUTHAJIOB?

48. Kakas snekTpudeckas 1enb Ha3bIBACTCs TMHEHHON?

49. Kakas snekTpudeckas 1erb Ha3bIBACTCSl HEJIMHEHHOM?



50. Kakas anekTpruyeckast Lielb Ha3bIBA€TCS NapaMeETPUIECKON?
51. Jlns xakux nenel cupaBeiiuB IPUHIUI CYNEPIO3ULIAN?
52. B xakux 1ensx NOSBIISAIOTCS HOBbIE YaCTOTHI?

Pa3nen 4. OcHOBBI TEOPUHU KOAUPOBAHNS U Nepeaadyu uHpopManum

l. KakuM TpeM OCHOBHBIM HallpaBiCHUSIM B Teopuu HHGOPMAIIH
oTBeuaroT HHPOpMaIMOHHbIE Mephl? OXapaKTepu3yiTe ST HapaBICHHUS.

2. Kakoe coob1enre coaepKuT OJHy JBOMYHYIO €AMHUIY HHPOpMAIH?

3. aiiTe onpezenenne KoaudecTBa HHGOpMAIK paBHOU | OUTY.

4. Kak ompenensercs KOJTUIeCTBO HHPOPMAIIUU B COOOIIEHNN?

5. Kakue coObITHS Ha3bIBaIOT PABHOBEPOSTHBIMUA U HEPABHOBEPOSTHBIMHU?

6. Uto Takoe 3HTpONHUS?

7. Kak ormnpeznensercss SHTpONMs JUCKPETHOIO MCTOYHHKA C HE3aBUCHMBIM
BBIOOPOM COOOIIICHHMI?

8. IlepeunciuTe OCHOBHBIE CBOMCTBA SHTPOIIUH.

9. Uto Takoe n30bITOYHOCTh UCTOYHUKA?

10. Kakue ¢akTopsl yBeIMUUBAIOT U30BITOYHOCTh UICTOYHUKA?

11. Yto Takoe NpOU3BOAUTENBHOCTh AMCKPETHOTO HCTOYHHMKA, YEMY OHa
paBHa? MOXHO JIM YBEIUYHUTH IPOU3BOJUTEIBHOCTh HCTOYHUKA ITyTEM YKPYITHEHHSI
andasuta?

12. Yto Takoe COBMECTHAsI SHTPOIIHS IByX NCTOYHUKOB?

13. Yo Takoe ycioBHas 3HTPONUS, €€ PU3NUECKHUI CMBICI?

14. Yemy paBHa COBMECTHAsl JHTPOIMS JBYX HE3aBUCHMBIX IUCKPETHBIX
MCTOYHHMKOB U JIBYX MOJHOCTBIO 3aBUCUMBIX HCTOYHUKOB?

15. KakoBbI pa3HOBHUAHOCTH SHTPOIIMH HENPEPHIBHOW CIIy4alHOMN BEJIMYUHBI?

16. YTo moHUMAIOT 1MOJ] KOAUPOBAHUEM COOOIIECHUS?

17. IlpuBeauTe mpuMepbl MPOCTEHIINX KOJOBBIX COOOIICHHIA.

18. Kakne koabl Ha3bIBAlOTCS PABHOMEPHBIMU?

19. Yto Ha3pIBaeTCA IBOMYHBIM KOJIOM?

20. Kak crpoutcs kon Illennona — ®@ano?

21. ChopMynupoBaTh OCHOBHYIO TEOPEMY O KOJUPOBAHHH.

22. Yrto Ha3bIBaETCS ACKOAMPOBAHUEM COOOIIECHUS?

23. Yro Ha3bpIBaeTCs OJIOYHBIM KOJIUPOBAHUEM?

24. IlpeacraBpTe NpUMEpP pealu3aluyd OJOYHOTO KOJAMPOBAHUSA MPHU
NOCTPOEHUU ONTUMAJILHOIO HEPABHOMEPHOTO KOJ1a.

25. HazoBute Ha3HaueHHEe U 11eu 3P(HEKTUBHOTO KOAUPOBAHMUSL.

26. IlosicHute, 3a cyeT yero oOecrneurBaeTcs ckaTtue MHPOPMALMH TPHU
npuMeHEeHUH 3PHEKTUBHOTO KOJAUPOBAHUS.

27. Uem ompeaenseTcs MUHHMalbHas JJIMHA KOJOBOM KOMOWHAIIMHM IIpU
npuMeHeHnn s dextuBHOrO0 KomupoBaHusi? Kakue mpoOiaemMbl BO3HUKAIOT TIPH
pa3/iesieHny HepaBHOMEPHBIX KOJOBBIX KOMOUHAITHIT?

28. O0BsICHUTE MPUHIIKI TOCTPOeHUs Koa Xaddmana.

29. Kakoi ko[ sIBJIsIETCSA CaMBbIM BBITOJHBIM ?

30. 3a cuer vero mpu 3G(HEKTUBHOM KOJIUPOBAHUU YMEHBIIACTCS CPEIHSISA



JUIMHA KOJIOBOM KOMOMHaImn?

31. Jlo xakoro mpejenia MOKET YMEHBIIUTHCS JIJIMHA KOJOBOW KOMOWHAIIMH
pu 3G (PEKTUBHOM KOTUPOBAHUU?

32. Ilpu xakom pacmnpeiesieHu OyKB MEPBUYHOTO ayipaBUTA ONTHUMAIbHBIN
HEPaBHOMEPHBIN KOJI OKa3bIBAeTCs caMbIM A(h(PEKTUBHBIM?

33. Kakue koAbl Ha3bIBaIOTCS IOMEXOYCTOUUYNBBIMU?

34. Yo Ha3bpIBaeTCs N30BITOYHOCTHIO?

35. Kak 00pa3yroTcst KOpPEKTUPYIOIIHE KOJIBI?

36.00BsiCHUTE METOJIMKY MTOCTPOEHHUS KOJIa X MMUHTA.

37. HazoBHUTE OCHOBHBIE ITapaMeTpPbl KoJa X3MMUHTa?

38. Kak omnpenenuts 00111€e YUCIO 3JIEMEHTOB KOJAOBBIX KOMOMHAIIUNA KOJOB
XommuHra?

39. Kak ompeaenuTs 4UCIO MPOBEPOUYHBIX U MHPOPMAIMOHHBIX SJIEMEHTOB
kojga XommuHra? 27. Kak BbIOMparoTcs HOMEpa NPOBEPOYHBIX MO3UIMHA KOAa
XsMMHUHTA?

40. Tlo kakoMy 3aKOHY PacCCUHTBHIBAIOT HOMEPa KOHTPOJIbHBIX CUMBOJIOB?

41. O0bsicCHUTE, B UM 3aKJIIIOYACTCS IIPABUIIO YETHOCTH.

42. Kak m0OpoUCXOAWT MEPEXoJ U3 JBOUYHOW CHCTEMBI CUHMCJICHHUS B
JECSITUYHYIO?

43. O0BsICHUTE OCOOCHHOCTH KOJ1a XOMMUHTA.

Paszgea S. OcHOBBI OITUMAJIBLHOIO IPUEMA

I. JlaiiTe onpeaeneHrne noMexoycTonunBocT. Kak oHa onieHuBaeTcs?

2. KakoBa IOMEXOYCTOWYHMBOCTh CHUTHQJIOB C aMIUIMTYAHOW M YIJIOBOM
MOJYJISLIUEN?

3. Yro Ha3bIBaeTCsl HOPOTOBBIM 3P (HEKTOM MpU AEMOTYIISUN?

4. Chopmynupyiite 3aa4y ONTUMAIBHOTO MPUEMA JUCKPETHBIX COOOIIEHUH U
JanuTe €€ reOMETPUYECKYIO TPAKTOBKY.

5. Uro Ha3pIBalOT TMPaBUIOM pEIICHUs (pPElIalolM YCTPOUCTBOM)
neMmoayisitopa?

6. Uro Takoe wuIeaTbHBIM (ONTUMAJIBHBIN) NPUEMHUK JIUCKPETHBIX
CO0OILIeHUI?

7. UTO NOHMMAIOT NOJA NOTEHIMAIBHOM ITOMEXOYCTOWYMBOCTBIO INpPHUEMA
JUCKPETHBIX COOOUIEHUI?

8. B uem cyTh TeOpHH MOTEHIMATBHON TOMEXOYCTOMYUBOCTH?

9. Kakoil cMmbICI BKJIAIbIBAIOT B IIOHATHE KPUTEpPUS KadyecTBa MpuEMa
JTUCKpETHBIX coobuienunit? Ilepeunciaure u3Bectuoie Bam kpurepum.

10. B dyem cyrb KpuTepus uAeanbHOro HabOmoxarens (Kpurepus
KorensuukoBa)? KakoBsl ero ocobeHHoCTH?

11. Yro npeacrasisieT co60i KpUTEpU MAaKCUMAIILHOTO mpaBononoous? Kak
OH COOTHOCHUTCA ¢ KputepueM KorenbHrukoBa?

12. Pacckaxxute O KpUTEPHUM MHHHMMAJIBHOIO CPEIHEro pucka. B yem ero
OOIHOCTH?

13. Tlpu Kakux YyCHOBUSAX KpUTEPUHA MHHUMAIBHOTO CpPEIHETO pHCKa



coBmajaeT ¢ kpurepusiMu KoreapbHIUKOBA 1 MAaKCUMAJIbHOTO MPaBAONOA00Ms?

14. B yem cymHocth kputepusi Heitmana — Ilupcona? B kakux ciydasx
1eJ1eCO00pa3HO €ro UCTOIb30BaAHKE?

15. CdopmynupyiitTe 3amady CHHTE3a ONTUMAJIBHOTO KOT€PEHTHOTO
JIEMOIYJISITOPA U BBIBEAUTE AJITOPUTM €ro paboThI.

16. Hapucyiite cxemy ONTUMaJbHOIO KOTE€PEHTHOIO JAEMOAYJSATOpa Ha
KOPPEJISITOpax.

17. B 4eM mnposiBASETCS YNPOIICHHE alropuTMa (CXEMbI) ONTHUMAJIbHOTIO
KOIE€PEHTHOIO JEMOAYJISATOpa MpU BBIOOPE aHCaMOJIsI CHTHAJOB C pPABHBIMH
SHEPTUsIMu?

18. Kakue ¢puiabTpbl Ha36IBAIOT COTIACOBAHHBIMH C CUTHANIAMU?

19. Kak umnynbscHas xapakrtepuctuka CO cBsizaHa ¢ CUTHAJIOM, C KOTOPBIM
¢uabTp cornacoBan?

20. Kaxossl nnepegatounas pyukmus, AUX u ®@UX CD?

21. Kakona dopma otkimka CO Ha «CBOW» CUTHAI, €r0 JJIUTEITbHOCTH?

22. Yemy paBuo OCIII na Beixoge CD?

23. B kakoi#t crenenu uzmensiercss OCII npu cornacoBanHoi (GuiIbTpauu
aJIUTUBHOM cMecH curHaina ¢ HBIII?

24. Hapucyiite cxeMmy ONTUMAJIBHOTO KOT€PEHTHOTO AemMoayisitopa Ha CO.

25. Kak KOIM4YECTBEHHO OLICHUBAIOT MOMEXOYCTOMYMBOCTh CUCTEM IEepeaadn
nuckpeTHbix coobienuit (CIT1C)?

26. Chopmynupyiite 3a1auy pacuéra NOTCHIIMAIBLHON MOMEX0YCTOMUUBOCTH
CILAC.

27. Hanumure airoput™M ONTHUMAIBHOTO KOTMEPEHTHOTO AEMOIYISATOpa
JIBOUYHOMN CHUCTEMBI CBSI3HU.

28. Hapucyiite cxeMy ONITUMaJIbHOTO KOTEPEHTHOTO0 AeMoAayJisitopa AM-, UM-
u OM-curnanos.

29. M3noxutre METOIO0JIOTHIO pacuéTa CpeiHeld BEpOATHOCTH OIIMOOYHOTO
npuéma B IBOUYHOM CUCTEME CBSI3H.

30. Ot yero 3aBUCUT NOMEXOYCTONYMBOCTh JBOUYHOM CUCTEMBI CBSI3U?

31. IlpuBenute hpopmMyIibl pacuéra cpeHel BEpOATHOCTH OIIMOOUHOT0 TpUéMa
AM-, UM- u ®M-curnanos B asouunoi CITJIC.

32. B KakoM COOTHOIICHUH HAXOAATCS IHEPruu (MOIIHOCTH) CHUTHAJIOB C
pa3HBIMM  BHJAaMU LUQPPOBOM MOAYJALMH, OOECIECYMBAIONINE OJUHAKOBYIO
IIOMEXO0YCTOMYHUBOCTH? JlalTe TEOMETPUUECKYIO TPAKTOBKY 3TUX COOTHOILIECHH.

33. [lepeuuncaure mpobieMsl MpakTudeckoro ucnosyb3oBanus ®M B CIIJIC.

34. Yro Takoe «oOpaTHas paboTa» 1 MO KaKUM NMPUYNHAM OHA BO3HUKAET?

35. B yem cymHocts ODOM? Kak popmupyrot curnansl ¢ OOM?

36. Kak oCyIiecTBIsIOT ONTUMAaIbHBIN KOrepeHTHBIN npuémM ¢ OOPM?

37. Kak BBIYUCHSAETCS CPEHSS BEPOSTHOCTh OITMOOYHOTO MprUéMa B CUCTEMaxX
c OOM?

38. Pacmonoxwure cucremsl ¢ AM, UM, ®M u ODM B nopsiike yObIBaHUS
IIOMEXO0YCTOMYUBOCTH MPH PABHBIX SHEPTUSX CUTHAJIOB.

39. HazoBute rpymnmbl MEpONIPUSATUN 11O 3aIIUTE OT BHEUTHUX TTOMEX.

40. Kakue MCTOYHUKHM WIYMOB OMNPEIEIAI0T MOMEXO0YCTOWYHMBOCTH MpUEMA



OINITUYECKUX CUTHAIOB?

Pa3zgen 6. Metoabl MHOTOKAaHAJBLHOM TIepeaayd HW pacnpeaeaeHus
uH(popMaU

. B xakux ciyyasx UCHOJIb3YHOTCS MHOTOKAHAIbHBIE CUCTEMBI CBA3U?
. Kakue cyiiecTBytoT NpuHIUITBI OOBEAMHEHUS U pa3/ieNieHus] KaHAJIOB?
. [losicanTe punIUI padoTsl cuctem ¢ YPK.
. KakoBbI IpuumHbI NEPEXOIHBIX UCKAXKEHUI B cuctemax ¢ YPK?
. [losicaute mpunnumn padots! cuctemsl ¢ BPK.
. Kak nomxHa BeIOMpaThCS JUIMTENBHOCTH 1IUKJA B cucteMax ¢ BPK?
. B ueM cocTouT CymHOCTh pa3aeneHus: CUTHAJIOB 110 Gopme?
. Kakue cnocoObl 00beTMHEHUS U pa3JieNIeHUs] KaHAJIOB HAIILJIM HauOoJIbIee
pacnupoCTpaHEHHUE B CUCTEMAX CBA3U?

9. B 4eM COCTOMT OCHOBHOE PA3JIMUNE MEXKTY MHOTOKAHAJIbHBIMU CUCTEMaMU
U CUCTEMaMHU MHOYKECTBEHHOTO JOCTyna?

10. Kakue cymecTByIOT MPOTOKOJIbI MOCTPOCHUS CUCTEM MHOKECTBEHHOTO
nocTyma?

11. [IpuHIMIBI MHOTOKAHAIBHOU CBA3U. JIMHEHHOE pa3eieHne KaHaIoB.

12. CTpyKTypa MHOTOKaHaJIbHON CUCTEMBI CBSI3U MPU YACTOTHOM Pa3/IeICHUN
KAaHAJIOB.

13. CtpykTypa MHOTOKaHaJIbHOW CUCTEMBI CBSI3U MPU BPEMEHHOM pa3AcICHUN
KaHaJIOB

14. Kak onpexpensiercss mMpUHA YacTOTHOTO JWAaNa3OoHa B CHUCTEMAxX C
YaCTOTHBIM Pa3/ICJICHUEM KaHAJIOB?

15. KakoBo MakcHMMalabHOE YHCIO KaHAJIOB B CUCTEME C BPEMEHHBIM
pa3aeneHneM KaHaioB npu nomounuy AVMIM?

16. KakoBO MakCHMMalabHOE YHCIO KaHAJIOB B CUCTEME C BPEMEHHBIM
pazzeneHueM KaHainoB rnpu nomoriu [HINM?

01N LN W~

IlIkana onennBanusa: 12-tu GayuipbHAas.

Kpurepun ouenuBanus:

10-12 6a1/10B (WK OIIEHKA «OTJIUYHO) ) BBICTABIISIETCSI 00YYaIOIIEeMYCs, €CITH
OH JIEMOHCTPHUpPYET TJIyOOKO€ 3HAaHHWE COJEpXKAHUS BOIMPOCA; JaeT TOYHBIC
ONpENICIICHUS] OCHOBHBIX TOHSITUW;, apryMEHTHPOBAHHO M JIOTUYECKU CTPOITHO
u3JiaraeT yaeOHbI MaTepuall, WITIOCTPUPYET CBOM OTBET aKTyaJbHBIMU NMPUMEPAMHU
(TUTIOBBIMU M HECTaHJIAPTHBIMH), B TOM YHUCJIE CAaMOCTOSITEIBLHO HAWJICHHBIMU; HE
HY)XK/Ia€TCSl B YTOUHSIOIMNX U (MJIK) AOMOTHUTEIBHBIX BOMIPOCAX MPENogaBaTeis.

8-9 6ass10B (MM OLICHKA «XOPOIO0Y») BHICTABISETCS O0yJarOIEeMyCsl, €ClTi OH
BJIaJICET COJEp >KaHUEM BOMPOCA, HO JIOMYCKAeT HEKOTOPhIE HEAOUYETHI MPHU OTBETE;
JOTMyCKaeT HE3HAYUTEJIbHbIE HETOYHOCTH TMPU OMPEICIICHUH OCHOBHBIX IOHSTHI;
HEJI0OCTAaTOYHO apTyMEHTHUPOBAHHO U (WJIM) JIOTUYECKH CTPOWHO HM3j1araeT yueOHBIH
MaTepua; WITIOCTPUPYET CBOM OTBET TUIIOBBIMU MTPUMEPAMH.

6-7 OamioB (WM OIEHKA «YyJOBJETBOPUTEJIbHO»)  BbBICTABISIETCS
oOydaroremMycsi, €CJIi OH OCBOJI OCHOBHBIE TIOJIOKEHUSI KOHTPOIUPYEMOM TEMBI, HO



HEJOCTATOYHO YETKO JaeT ONpEeJICHUE OCHOBHBIX TOHATHA U JIe()DUHHIINIA,
3aTPyAHSICTCS TpPU  OTBETaX Ha  JOMOJHHUTEJIbHBIE  BONPOCHI;  MPUBOIUT
HEJIOCTATOYHOE KOJIMYECTBO MPUMEPOB [JI HJUIIOCTPUPOBAHUS CBOETO OTBETA;
HY)K/Ia€TCsl B YTOUHSIOMMX U (MJIK) JTOMOJHUTEIBLHBIX BOIIPOCAX MPEroaaBaTes.

0-5 OamioB (WM OILICHKA «HEYAOBJIETBOPHUTEJIbHO») BBICTABJISACTCS
oOydaroremMycsi, €CJIM OH HE BIIAJICET COAEPKaHUEM BOITPOCA M IOTTYCKAET IPyObIe
OIMOKM; 3aTPYIHSACTCS JaTh OCHOBHBIC ONPEACIICHHUS; HE MOXXET NMPUBECTH HIIH
PUBOJIUT HENpPaBUJIbHBIE TNPUMEPHI, HE OTBEYACT HA YyTOUHSIONME W (WJIN)
JIOTIOJTHUTEIIBHBIE BOMPOCHI MPENOAABATENS WM JOMYCKAET MPU OTBETE HA HUX
rpyObIe OIINOKH.



2 OLIEHOYHBIE CPEJCTBA JIJI1 TPOMEXYTOYHOH
ATTECTAIIMN OBYYAIOIIIUXCA
2.1 TEMBbI KYPCOBBIX PABOT

1. [IpoekTupoBaHre CHUCTEMBI TEpelayd TUCKPETHBIX COOOIIeHud (B
COOTBETCTBUM C METOAUYECKUMU YKa3aHUAMHU MPEAYCMOTPEHBI pa3IMyHbIC
BapUAHTBI UCXO/HBIX JIAaHHBIX ).

IlIkana ouenusanusn Kypcosvix pavom: 100-6abHasl.

Kpumepuu ouyenuganusn:

100-85 6a/10B (M1 OIIEHKA «OTJIMYHO») BBICTABIIACTCS O00ydJaroneMycs,
€CJIM TeMa KypCcOBOHM pabOThI PACKphITA MOJHO U [NIyOOKO, IPU 3TOM YOEIUTEIbHO
M  apryMEHTHUPOBAHHO  H3JI0)K€HA COOCTBEHHas TNO3ULHUA  aBTOpa IO
paccMaTpruBaEMOMY BOIIPOCY; KOPPEKTHO BBIMOJIHEHBI HEOOXOAMMBIE PacyeThl U
CHEJIaHbl APTYMEHTHPYEMbI€ BBIBOJABI MO PE3yJbTaTaM pPACUYETOB; MOCTPOECHBI
HEOOXOAMMBIE CXEMbl M rpauKH, MPOBEIAEH aHAIM3 MOJYYEHHBIX PE3YyJbTAaTOB;
KypcoBasi paboTa JEMOHCTPUPYET CLIOCOOHOCTh aBTOPA K COMOCTABIIEHUIO, aHAIU3Y
1 00OOIIECHUIO; CTPYKTypa KypCOBOMl pabOThl YeTKas W JIOTMYHAs; H3Y4YCHO
00JbIIOE KOJUYECTBO AKTYaJbHBIX MCTOYHUKOB, BKJIOYAs JIOMOJIHHUTEIbHBIE
UCTOYHHKH, KOPPEKTHO CHIEJIAHbl CCBUIKM Ha MCTOYHUKH;, OCHOBHBIE ITOJOKEHUS
JI0Ka3aHbl; cAellaH OOOCHOBAaHHBIA U YyOEIUTENbHBINH BBIBOA; C(HOPMYIHPOBAHBI
MOTHUBHPOBAHHbIE PEKOMEHAIMM; BBIIIOJHEHbl TPeOOBaHUS K OQOPMIICHHUIO
KypCOBOM pabOTHI.

84-70 6annoB (WM OIIEHKAa «XOPOIIO») BHICTABISETCS OOydaroniemycs,
€clii TeMa KypcOBOH pabOThl PACKpbITa, CAeJaHa IMOMNBITKA CaMOCTOSITEIbHOTO
OCMBICIIEHUSI TEMBbI; CTPYKTypa KypcOBOW palOOThl JIOTHYHA; KOPPEKTHO
BBINIOJIHEHBI PAacyeThl; TOCTPOEHBI CXEMbl M TpaQUKHA, H3YYEHBl OCHOBHBIE
MCTOYHHKH, TPABUIBHO O(DOPMIIEHBI CCHUIKM Ha HICTOYHUKHU; OCHOBHBIE MTOJIOKEHUS
M BBIBOJ HOCSAT JOKa3aTeJbHBIM XapakTep; CAeNlaHbl PEKOMEHJAlWU; WMEIOTCS
HE3HAUYUTEIbHbIE MOTPEIIHOCTH B COJEPKAaHUU U (KUJM) O(QOPMIIEHHH KYypCOBOM
paboTHI.

69-50 0GasnoB (UM OIICHKA «YAOBJIETBOPUTENbHO») BBICTABIACTCS
oOydJaroremMycsi, eclii TeMa KypCOBOW pabOThl pacKpbiTa HEMOJHO W (WiIH) B
W3JI0)KEHUU TEMbl UMEIOTCSI HEJAOYEThl U OMIMOKH; OTMEYAIOTCSl OTCTYIUICHUSI OT
PEKOMEH/IOBAaHHOW CTPYKTYpbl KypCOBOW paOOTHl; BBIINOJHEHBl OCHOBHBIE
pacyeTsl; KOJIMYECTBO M3YYEHHBIX HCTOYHUKOB MEHEE PEKOMEHIYEMOTO, CAEIIAHbI
CCBUIKM Ha HCTOYHHUKH; BBIBOJ CJIE€JIaH, HO HMEET NPU3HAKH HEMOJHOTHI H
HETOYHOCTHU; PEKOMEHJIAIIUU HOCAT (OpMajIbHBIA XapaKkTep; UMEIOTCS HEI0UETHI B
cojiep>kaHuu U (WK) 0o(hOPMIIEHUU KYpPCOBOM paOOTHI.

49 u MeHee ©OaJuI0B (MM OLIEHKA «HEYJI0BJIETBOPUTEILHO»)
BBICTaBJISIETCSl 00yYaIOIIEMYCsl, €CIIU TeMa KypCOBOM pabOThl HE pacKpbITa U (UJIN)
B U3JIO)KEHUM TEMbl UMEIOTCS TpyOble OMIMOKH; CTPYKTypa KypCOBOM pabOThI
HEYeTKasl WK He ONpeiesiieTcs BOOOIIE; pacyeThl HE BHIMOIHEHBI WIIH BBITIOJIHEHbI



C TpyOBIMH OIHMOKaMH, KOJTUYECTBO U3YICHHBIX NCTOYHUKOB 3HAYUTEIILHO MEHEE
PEKOMEHIyeMOT0, HEMpPaBWJIBHO CHENaHbl CChUIKM HA HWCTOYHHKUA WU OHHU
OTCYTCTBYIOT; OTCYTCTBYET BBIBOJ WJIA aBTOP HCIBITHIBACT 3aTPYJHEHHUS C
BBIBOJIAMH; HE COOIIOAAIOTCA TpeOOBaHUS K OPOPMIICHUIO KYPCOBOM pabOTHI.



2.2 BAHK BOITPOCOB H 3AJAHHH B TECTOBOH ®OPME

1. Bonpocbwt 6 3akpeimoii popme.

1.1 Kanan cBsi3u, JUisi KOTOPOro CHPABENINB MPUHIMI CYNEPHO3ULNN U HE
OPOUCXOAUT OOOralleHUe CIEKTpa OTKIMKAa [0 CpPaBHEHUIO CO CIIEKTPOM
BO3/ICMCTBUSI, HA3bIBACTCS:

a) JIMHCHHBIM

0) TMHENHO-TapaMeTPUIECKUI

B) HEJIMHEUHBIM

I') HEJIMHEWHO-NIapaMEeTPUYECKHIMA

1.2 Kanan cBs3M, B KOTOPOM JEHCTBYET aJAUTHBHAs IOMEXa TUIa «0eiaoro
IIyMa» C HOPMA@JIbHBIM 3aKOHOM pACIpEAEJCHUs] MIHOBEHHBIX 3HAUYEHUH,
HA3BIBACTCS:

a) peJIeeBCKUI

0) palicoBCKuUi

B) MapKOBCKHUI

I') TayCCOBCKUI

1.3 Kak cBsi3aHbl CKOPOCTb NIEpElaydl CUMBOJIOB B IU(POBBIX BUIAX CBSI3U U
HIMPHUHA MTOJIOCHI CUTHaja?

a) 4eM BBILIE CKOPOCTh NIEPEIaYl CUMBOJIOB, TEM YK€ I10JIOCA CUTHAJIA

0) 4eM BBIIIE CKOPOCTh IEpeJaud CUMBOJIOB, TEM LIMPE M0JI0CA CUTHATIA

B) M0JI0CA CUTHAJIA HE 3aBUCHUT OT CKOPOCTHU NIEpEJaYd CUMBOJIOB

I') I0JI0CA CUTHAJa 3aBUCUT TOJIBKO OT YaCTOTHI, HA KOTOPOl BEAETCS Iepenadya

1.4 VYkaxure, MO KakUM OCHOBHbIM IpU3HAaKaM HE MOTYT OBITh
KJIACCU(PUIIMPOBAHBI KaHAJIbI CBSI3U

a) IMana3oH 4YacTOT KaHaya

0) TUII Cpelbl pacTPOCTPAHECHHUS

B) O)prOHOMHYECKHE MapaMeTpbl 000PYI0BAHUS

T') BUJ TIepeaaBaeMbIX COOOIIICHMIM

1.5 Kakue mapameTtpsl cBsizbiBaeT popmyna [llennona?

a) INIUTEJIbHOCTh UMITYJIbCA, IIIUPUHY CIIEKTpa

0) neBUAIIUIO YaCTOThI, MOAYIUPYIOIIYIO YaCTOTY

B) IIPOITYCKHYIO CIIOCOOHOCTD, MIMPUHY KaHajla, COOTHOIIEHNE CUTHA/TIIYM
r) 0a3y curHaia, JUIMTEILHOCTh CUTHAJIA, IIIMPUHA CIIEKTPa CUTHAIA

1.6 JluHaMu4eCcKuil Auara3oH — 3To...
a) OTHOULIEHHWE HauOOJbIIIed MIHOBEHHOW MOIIHOCTH CHUTHajda K TOM
HAaWMEHBIIIEH MOIIHOCTH, KOTOpas HeoOxoauMma Mg oOecredeHus 3aJaHHOTO

Ka4CCTBa Icpcaaiun



0) OTHOIIIEHHME HAWMEHbIIIE MIHOBEHHOW MOIIHOCTH CHTHajlla K TOMU
HauOOJIBIIEH MOIIHOCTH, KOTOpas HeoOXoauma il oOecledeHus 3aJaHHOTO
Ka4yecTBa Iepeiaun

B) OTHOIIICHHE HAWOOJIBIICH CpEeIHEW MOIIHOCTH CHUTHajla K TOW IMHUKOBOM
MOIITHOCTH, KOTOpasi HeOOXoAuMa I 00ecTieueHHsI 3aJaHHOTO KadecTBa Iepeadun

I) OTHOIICHHE HAUMEHBIIECH CpeIHEl MOIIHOCTH CUTHajda K TOM cpeaHein
MOIITHOCTH, KOTOpasi HeoOxoauMa Jij1si o0ecriedeHus 3a1aHHOTO KauecTBa Mepeiaun

HOCTH CHTHaJIa OT YaCTOTHI

1.7 Yto xapakTepu3yeT 4acTOTHOE MPECTABICHUE CUTHAIA?

a) 3HaUYCHHE MTHOBEHHOM 4aCTOThI CUTHAJIa

0) 3HaUEHHUS aMILTUTY]l Pa3JIMYHBIX YACTOT, COCTABJISIFOIINX CUTHAII, B3SITHIX 32
MHTEpBAJI BpeMeHH | ¢

B) 3HAUYECHUS aMIUTUTY/ Pa3IMYHBIX YACTOT, COCTABIISIIOIINX CUTHAI, B3ATHIX 32
WHTEPBaJI BPEMEHH, MOJTHOCTHIO XapaKTePU3YIOIIUI TaHHBIA CUTHAJ (HarpuMep, 3a
NEPHUO]T UCCIIETYEMOTO CUTHAJIA)

1.8 Hanmnuune kakux 4aCTOTHBIX KOMIOHEHT BO3MOKHO B MPOU3BOJIBHOM 1O
dbopme nepuoanueckoM curnaie? [nurensHocTs nepuoaa pasHa T.

a) T, 2T, 3T, ...

o) /T, 2/T, 3/T, ...

B) 2n/T, 4n/T, 61/T...

r) 1/T, 3/T, 5/T, ...

1.9 TosicauTe pU3HUECKUil CMBICT KOPPENSIUUOHHON PYHKIUY.

a) CKOpPOCTb HAapaCTAHMS aMIUIUTYABI OHOTO U3 PaCCMATPUBAEMBIX CUTHAJIOB
0) cymMMapHasi Heprust IByX CUTHAJIOB

B) B3aMMHAas YHEPIHs IByX CUTHAJIOB

I') OTHOCHUTEJIbHASL SHEPIHsl IBYX CUTHAJIOB

1.10 Cnyyalinble CTallMOHApHBIE MPOLECCHI, ATO CIy4YalHbIE MPOLECCHI, y
KOTOPBIX:

a) CTAaTUCTUYECKUE XapaKTEPUCTHUKH, KOTOPHIX OJMHAKOBBI BO BCEX
BPEMEHHBIX CEUEHUSX

0) CTaTUCTUYECKUE XapaKTEPUCTUKU, KOTOPBIX Pa3IU4YHBbI B 3aBUCUMOCTH OT
BPEMEHHBIX CEUEHUM

B) Y KOTOPBIX, CTATUCTUYECKUE XaPAKTEPUCTUKHU CTPEMATCS K OECKOHEUHOCTH

') CTATUCTUYECKHUE XapaKTEPUCTUKHU, KOTOPHIX HE MOTYT IPUHUMATH HYJICBBIC
3HAYCHUS

1.11 Ykaxute nmapameTpbl, KOTOPIMU XapaKTEPU3YIOTCS CUTHAJIBI
a) IMHAMUYECKU TUamna3oH

0) BpeMs ToCTyTia

B) JUNTUTEIHHOCTD

I') IUPUHA TOJIOCKHI MPOITYCKaHUs



1) LIMpUHA CIEKTpa
€) PHeprus

1.12 HopmanbHast GyHKUIHUS MJIOTHOCTH BEPOSITHOCTU JIJaHA BBIPAKEHUEM:

a) W(x)= —a\/lﬂ exp _x=m)” 2_0”;1)
_ 1 _ (x - ml)
6) W(x)= —O'm exp( —262 j

B) W(x)= exp(—%j
(x — m1)3

) W(x)= 257

1

Yoy exp

1.13. OpHoMepHass (QpyHKUUS paclpeAesieHUs BEPOSITHOCTU XapaKTEepU3yeT
BEPOSITHOCTH TOTO, YTO CIyYalHBIN MPOLECC NPUHUMAET 3HAUCHHUS:

a) X<Xo

0) x=Xg

B) X>Xo

) X<oo

) X>00

1.14 Kak cBsi3aHbl JIeBUALlMS YaCTOThl U MHJIEKC MOIYJIALIMU MPU YaCTOTHOM
MOYJIALIUU

a) MHACKC MOAYJISIIUU MIPY YaCTOTHONU MOJTYJISIIMH OTIPEEIISIETCS KaK Pa3HOCTh
MEX]y MaKCUMaJIbHOW JAeBUAIMEN YacTOTHl (32 OJWH MEPUO]l MOIYJIHPYIOIIETO
CUTHAJIa) ¥ YaCTOTON MOIYJIALINH

0) WHAEKC MOAYJSUMU NPHU YACTOTHOM MOAYJSLUU OIpPEAENsieTcs] Kak
OTHOIIIEHUE YaCTOThl MOAYJAIMU K MaKCUMaJbHOM JEBHAIlMU 4YacTOTHI (3a OAWH
MEePUOJT MOAYIUPYIOLIErO CUTHANA)

B) MHJIEKC MOAYJSLUMUA TPHU YACTOTHOM MOAYJSLMU OINpEAeNsieTcsl Kak
MPOU3BEJCHNE  MAaKCMMaJbHOM  JE€BHALlMM  YacTOThl (32 OOUH  TEpUOJ]
MOZYJIMPYIOIIETO CUTHANA) Ha YaCTOTY MOAYJISLINA

) HMHACKC MOAYJSALMM MPU YaCTOTHOM MOIYJISUUUA ONpPEACISIETCS Kak
OTHOIIIEHUE MAaKCUMaJIbHOM J€BUALIMM YACTOTHI (32 OJMH MEPHUO]l MOAYJIUPYIOLIETO
CUTHAJa) K YaCTOTE MOAYJISLINU

1.15 MakcumanpHas W MUHHMalbHas dYacToTel npu UM  paBHBI,
cootBeTcTBeHHO, 120 kI'1t 1 140 xI'1. Moaynupytoiast yactora pasHa 62800 pan/c.
[IIupuna cuexkrpa UM pasHa:

a) 40 xI'g

0) 20 xI'1g

B) 50 xI'11



r) 120 kI
1) 140 xI'ng

1.16 Hcnonws3yercss kBaAparypHas ¢azoBas MaHUMNYJALIUSA UIsI Tepeaadu
JAHHBIX cO cKopocThio 20 kOuT/c. KakoBa mmpuHa rjaiaBHOTO JICTIECTKa CIieKTpa?
a) 20 kI’
0) 10 xI'x
B) 30 kI'1
r) 40 xI'11

1.17 Yrto npeAcTaBieHO HA JaAHHOM PUCYHKE?

a) rpadpuku psga Oypwe

0) rpaduxu psga KorenpHukoBa
B) rpaduku dhynkuuii beccens
r) rpaduku pyukuii bepra

1.18 MMmynbCHOM XapaKTEpUCTHUKON CHCTeMbl HaszbiBaeTcsi (PyHkius h(t)
SBIISIONIASCSA OTKJIMKOM CHCTEMBI Ha BXOJAHOW CUTHAJ B BUJIE:

a) MPsIMOYTOJIbHOT'O UMITYJIbCA C €AUHUYHON aMIUIUTY10H

0) nenbra-PyHkuu Jupaka

B) €AMHUYHOTO CKayka — CTYNEHYaTOW (PYHKIMH €TUHUYHON aMIUIATYIbI
(pynxuun XeBucaiina)

1.19 Henuneiinbie uckaxxenuss B AUM-TpakTe BO3HUKAIOT BCIIEICTBUE
a) OrpaHUYEHUS KaHaja Mo aMIUTUTY/Ie

0) orpaHWYeHUs CIIEKTPa MOJIOCHI MPOITYCKaHUS KaHaja

B) BPEMEHHOU 3aJIEpKKH B KaHAJe

') BO3/ICUCTBUS BHEIIIHUX MTOMEX

1.20 Vcnonb3yeTcss MUHUMallbHAs YacTOTHAS MaHUMYJSINUA JJIS Tepeadu
JAHHBIX cO ckopocThio 50 kOuT/c. KakoBa mMprHa riiaBHOTO JieNecTKa CrekTpa?

a) 25 xI'n

0) 75 k'

B) 100 xI'g

r) 50 xI'ng



1.21 YacTOTHBII AETEKTOP HA PACCTPOEHHBIX KOHTYPAX COAEPIKUT:
a) JBa PE30HAHCHBIX KOHTYpa, CHMMETPUYHO PACCTPOEHHBIX OTHOCUTEIBHO

CpCI[HCﬁ yactoTel UM CUIr'HaJId, 1 IBd aMINUIUTYAHBIX OCTCKTOPA

6) ABa PC30HAHCHBIX KOHTYpd, CUMMCTPHYHO PACCTPOCHHLIX OTHOCHUTCIIBHO

cpenHer yactoTel YM curnaia u reHeparop

B) JIBa aMIUIMTYHBIX JETEKTOPA U KOHTYP

1.22 Ha3znauenne ®HY B 4aCTOTHOM JETEKTOpPE:

a) BBIJICTIUTH M3 TOKA JMOJIa MOIYJIHPYIOITYIO YaCTOTY

0) co3aaTh MOAYJIUPYIOUIYIO YACTOTY B CIIEKTPE TOKA AUO]a
B) YCWJINTh BXOJHOW CUTHAII

T') CO3/1aTh HECYIIYIO YaCTOTY B CIIEKTPE BBIXOTHOTO TOKA

1.23 Cratuueckas XApPaKTCPUCTHKA ACTCKTUPOBAHUSA YaCTOTHOI'O ACTCKTOPA —

9TO 3aBUCHUMOCTB.

a) MOCTOSIHHOM COCTaBJIHIOHleﬁ BBIXOJHOT'O TOKa OT YaCTOTblI BXOAHOI'O

CHT'HAJIa

6) MOCTOSIHHOM COCTaBJUII-OIHeﬁ BBIXOAHOI'O TOKa OT aMIUIMTyAbl BXOJIHOI'O

CHT'HAJIa

B) MOCTOSIHHOM COCT&BJIHIOHIGIZ BBIXOJHOT'O TOKa OT (1)331)1 BXOAHOI'O CHMI'HaJIa

1.24 CurHan Ha BBIXOAE YACTOTHOTO JETEKTOPA B OTCYTCTBHHM IOMEX H

UCKAKCHUIM:

a) MPONOPLUUOHATIEH MOIYJIMPYIOIIEMY CUTHATY

0) 0OpaTHO MPOIMOPIIMOHATIEH MOAYIUPYIOLIEMY CUTHATY
B) HE 3aBHCHUT OT MOJIYJIMPYIOUIErO CUTHAJIA

T) IponopImoHaieH aMiutyne YM curnana

1.25 IllupuHa crekTpa aHAJOroBOro curHaiga paBHa F. JlnuHa aBOMYHOM

kogoBoi komOuHamu n. lar kBantoBanus A. Illupuna cnekrpa curnana UKM u
JUCTIEPCHS IIIyMa KBAaHTOBAHUS PABHBI, COOTBETCTBEHHO:

Kkl .

a) 2nF; A%/12
6) 2F; AY/12
B) 2nF; A?

r) 2AF; A%/4

2. Bonpocwt 6 omkpvimoii ¢hopme

2.1 Kanan ToHambHOM 4acTOThI 3aHUMAET CIEKTP YacTOT OT kl'11 mo

2.2 Tlepuon nukia B nepsudHoM mudpooM curHasie UKM-30 paBen MKC.



2.3 Ha Bxoj kaHana CBsi34, B KOTOPOM JIEUCTBYET 1IyM ¢ MOITHOCTHIO 10 (BT),
nocTymnaer curaai ¢ MoiHocThio 100 (BT). OTHOIIEHHE CUTHAI IIIyM B KaHaJIe PaBHO
_1ab.

2.4  Mertpuyeckoe MpOoCTPAHCTBO CUTHAIOB — 3TO MHO>KECTBO CUTHAJIOB, JJIS
KOTOPOT'0 MOAXOASIINM 00pa3oM OIPEAEIIEHO

2.5 EBknunoBa HopMma BekTopa (3,3,3,3) paBHa

2.6 Jlucnepcun CKIIAIbIBAIOTCS MPU CIOKEHUN CIIy4alHBIX IIPOLIECCOB.
2.7 DOproauveckhii CIy4alHbIM CUTHAJI SBIIIETCSA CIIy4aliHbIM
IIPOLIECCOM.

2.8 Monyib CIIEKTPaJIbHON IJIOTHOCTH aMILIATY CUTHAJIA:
S(f)=4; 0< f <1I'y. llluprna ciekTpa curHajia paBHa

2.9 B anuTHBHOM KaHAJIE CBSI3M M CUTHAJT WU IIYM HE3aBUCHMBIE CIIy4aiiHbIE
npoueccel ¢ aucnepeusvu 19 (B?) u 6 (B?). Jlucniepcus OTKIIMKA KaHAIA CBS3U PaBHA
B2

2.10. MHTEepBan IUCKpETU3alMH, €CIU CIEKTP CUTHAja OTPAaHUYEH YacCTOTOM
500 I'u, paBen )

2.11 MakcumanbHas ¥ MHUHUMaJdbHasg 4YacToTel mpu UM  paBHBI,
coorBeTcTBeHHO, 120 xI'1t u 140 xI'11. Moaynupytomas gactora paBaa 62800 paz/c.
[IIupuna cnexrpa UM paBHa: Kl .

2.12 MakcumaneHas W MHHUMajpHasg 4acTtoTel npu YM  paBHBI,
cootBeTcTBeHHO, 16 K[y 1 20 xI'u. Moaynupyromias yacrora paBHa 3140 paz/c.
[[upuna cnexkrpa UM paBHa: Kl .

2.13 JIBoMYHBINA UCTOYHUK BBIAAET COOOIICHUS. 3a/laHa BEepOsSTHOCTD: P;=0,5.
DHTpONUsS UCTOYHUKA PABHA: ouTt/coobIieHue.

2.14 YerBepuuHBIA MCTOYHUK BBIAACT COOOIICHUS. 3aJlaHbl BEPOSITHOCTH:
p1=0,5; p>=0,125; p3 =0,25. DHTpONKI UCTOYHUKA PaBHA: ouT/cooOI1eHue.

2.15 YerBepuuHBI UCTOYHUK BBIJACT COOOIIEHUS. 3a7aHbl BEPOSATHOCTH:
p1=0.5; p»=0,125; p3 =0,125. DHTpONNa UCTOYHHKA PaBHa: OuT/coOOIIECHHE.



2.16 HUctounuk Bblmaer 4 cooOmeHuss ¢ BepostHocTsMu: p(Al)=0.14,
p(A2)=0.21, p(A3)=0.09, p(A4)=0.56. CooTBeTCTBYyIOIIME BEPOATHOCTSIM
koMOuHaruu npedukcHoro koaa pasusl: 1,00,011,010. Cpennsist njimHa KOMOUHAITIH
paBHa:

2.17 B3aumuas wuHpOpMAIUS  ONpEAENseTcs uepe3
0€3yCI0BHOM U YCIOBHOM HTPOITHA.

2.18 Kox conepxut komOunaruu Buaa: 0000, 0101, 1111, 0001, u t.1. O61iee
YUCJI0 KOMOMHAIIUM PaBHO:

2.19. Koxa coaepxkut komounanuu Buga: 000, 101, 111, 001, u 1.1. Obee
YUCJI0 KOMOMHAIIUKA paBHO:

2.20 KomoBoe paccTositHue Mexay KoaoBbiMu kKomOuHarusimu 101 u 011
paBHO: .

2.21 KonoBoe paccrosinue mMexay KoaoBbiMu komOuHammsmu 1101 u 0110
paBHO: .

2.22 o6noyHoro ABoWYHOro koaa (5,3) KoOJIMYECTBO WH(DOPMAIMOHHBIX
CHUMBOJIOB PaBHO:

2.23 Jlns O6noyHOro JBOMYHOrO Koja (5,3) KOJUYECTBO MPOBEPOUHBIX
CUMBOJIOB PaBHO:

2.24 Ha Bxoae npuemHuka aeiictsyet curian JJO®M c ammmurynon Un,=1B
v mym ¢ aucrepereii 0.1B2. OTHOIIEHHE MOLIHOCTU CHI'HAllA K MOIIHOCTH IIyMa
PaBHO:

2.25 Curnan u Genblif IIyM €O CIEKTpalbHON MmI0THOCTEI0 Go=0.001 B%/I'n
IIPOXOIAT Yepe3 MoJI0COBOM (DHIIBTP ¢ Tosiocoi mpomyckanus F=1001". AMmuryna
curtaya Ha Bbixojie I1® pasna 2 B. OTHomenue ¢/ paBHo:

3. BOI’lpOCbl Ha ycmaHoe/1enue noc1e008amenbHOCmu

3.1 YkaxkuTe BEpHYIO INOCIIEOBATEIBHOCTh OJIOKOB Ha CTPYKTYpHOM cXeme
nepenaTyuka CUCTEMBI CBS3H:

a) HMCTOYHHUK COOOIIEHUS, KOAEp, MOIYJISATOp, T€HepaTop IepeHOCUHKa,
BBIXOJIHOE YCTPOMCTBO

0) HMCTOYHUK COOOIICHHSA, KOJIEp, MOIYJATOp, TEHEepaTop IEPEeHOCUHKa,
JIEMOYJISITOP

B) HCTOYHUK COOOLIEHMs, AEKOJEp, MOIYJSATOp, T'eHEepaTop MEpPEeHOCUHKa,
BBIXOJIHOE YCTPOMCTBO



I') UCTOYHHUK COOOIIEHUs, KOAEp, NEMOIYJSATOpP, TEHEpaTOp MEPEHOCUUKA,
BBIXOJTHOE YCTPOMUCTBO

J) UCTOYHUK COOOIIECHMS, KOJCK, MOMAYJISATOp, T'EHEpaTop NEPEeHOCUHKa,
BBIXOJTHOE YCTPOMUCTBO

3.2 VYkaxuTe BEpHYIO IMOCJIEI0BATEIbHOCTh OJOKOB Ha CTPYKTYPHOM cxeme
NpUEMHHUKA CUCTEMBI CBS3H:

a) BXOJHOE YCTPOMCTBO, AEMOIYJIATOP, IEKOJAEP, MOTYYaTeNb COOOIIEHUS

0) BBIXOJHOE YCTPOUCTBO, MOIYJIATOP, AEKOAEP, MOIydaTeN b COOOIIECHUS

B) BXOJIHOE€ YCTPOMCTBO, IEMOAYIISATOP, KOAEP, MOITydaTeNIh COOOIICHUS

T') BXOJIHO€ YCTPONCTBO, AEMOIYIISATOP, KOJIEK, MOTydaTeIb COOOIICHUS

1) BXOJIHOE YCTPOMCTBO, MOJIEM, ICKOJIEP, TOTyUYaTeNlb COOOIICHUS

3.3 VYkaxuTe BEpHYIO IOCJIEIOBATCIBHOCTh YACTOT CHEKTPa aMIUIUTYIHO-
MOYJMPOBAHHOTO CUTHAJIa, 3aJaHHOTO BBIpaKEHHUEM
U(t)=10-[1+cos(628-t)]-cos(31400-t)

a)4.9 kl'm; 5 xI'm; 5.1 xI'1g

6) 100 I'mg; 5000 I'ng

B) S kl'w; 0.1 k'

r) 5000 I'mg; 100 I'm; 5 k'

3.4 VYkaxuTe BEpHYIO [OCJIEI0BATENLHOCTh MapaMeTpoB YUM-curnaia,
oncbiBaemMoro gopmyoit: u(t)=0.02cos(3140t+0.3sin20t)

a) Un =0.02 B; f, = 500 I';; M4=0.3; Q =20 pan/c

0) Uy =0.02 B; f, = 3140 I'; M,=0.3; Q =20 pan/c

B) U =0.02 B; fy =500 I';; My=0.3; Q=20 I'rg

r) Uy =0.3 B; fo = 500 I';; My=0.02; Q =20 pan/c

3.5. VYkaxuTe BEpHYIO IMOCIEAOBATEIBHOCT, mapaMeTpoB UYUM-curnana,
onuckiBaemMoro dopmyioit: u(t)=5cos(6280t +3sin628t)

a) Un=5B; fo=1kl'm; My=3; F=100 'y

6) Un =5 B; fo = 1000 pan/c; M=3; Q =628 pan/c

B) Un =5 B; fy=1xIm; My=3; Q=628 I'1

r) U, =3 B; fo =1 x[';; My=5; Q =628 pan/c

3.6 YcraHOBUTE BEPHYIO IOCIEIOBATEIBHOCTh Ipoliecca MpeoOpa3oBaHUs
JUCKPETHOTO COOOIICHHS B CUTHAJL:

a) IEpBUYHBII CUTHAJ

0) BBIXOJHOM KOJT

B) MOAYJIMPOBAHHBIN CUTHAII

3.7 VYcraHoBUTE BEpPHYIO IIOCJIEAOBATEIBHOCTh SJIEMEHTOB CTPYKTYPHOM
CXEMBI MTOJICKUCTEMBI ITU(POBOTO TpaKkTa Mepeaadn HHGOpPMAIIMKA Ha OCHOBE MOJIEMa
a) MOYJISITOP



0) KoJiep UCTOYHHUKA
B) KaHAJIBHBIN KOJIEP
I') HCTOYHHUK

3.8 VYcraHoBuUTE BEpHYIO IIOCIIEAOBATEIBHOCTh DJEMEHTOB CTPYKTYPHOM
CXEMBI TIOJICUCTEMBI ITU(POBOTO TpakTa nepeaadun HHGopMaIlii Ha OCHOBE MojieMa

a) KaHAJIBHBINA JIEKO/Iep

0) leko/iep UCTOYHUKA

B) JIEMOYJIATOP

T') MoJIy4ateiab HHPOpMAIIH

3.9 VYcraHoBUTE BEpPHYIO MOCIEAOBATEIBHOCTh (PYHKIUH ONTHMAaJIbHOTO
AeMOyJIsATOpa M-IIO3NIIMOHHOIO CUTHAJIA

a) BBIYUCIIEHNE KOOPAMHAT CUTHaja Z(t) B IPOCTPAHCTBE KaHAIBbHBIX CHMBOJIOB

0) AeKOIMPOBAaHNE MOYJIALIMOHHOIO KaHaja

B) BBIUMCJIICHHE KBAJpPAaTOB PACCTOSIHMMA MeXAy curHamamu z(t) u s;(t) B
MIPOCTPAHCTBE KAaHAJIbHBIX CHMBOJIOB

T') IPUHATHE PELICHHS] 10 MUHUMAJILHOMY 3HAUEHHIO

3.10 VYcraHoBHTE BEpPHYK NOCIEAOBATEIBHOCTh OCHOBHBIX Y3J10B YUYM-
JETEKTOpa, Yepe3 KOTOPHIC MOCIEI0BATEIIBHO MPOXOIUT JETEKTUPYEMbIM CUTHAII

a) n3duparenbHasl JIMHEITHAS LETlh

0) aMITUTYIHBIN orpaHuunTess YM-curnana

B) aMILIUTYIHBIN JETEKTOP

3.11 YcranoBuTe nocneqoBaTeIbHOCTh MYHKTOB aJICOPUTMa BbIOOpa pexuma
paboThl aKTUBHOTO dJIEMEHTa B IMpeoOpa3oBaTesie 4aCTOThI

a) peain3alys MaKCUMaabHOTO Kod(pdulieHTa nepeaadu

0) IOCTM)KEHHE  MHUHUMAJIBHOTO  ypPOBHA  MOOOYHBIX  MPOJYKTOB
npeoOpa3oBaHusl, BHYTPEHHHUX IIIyMOB, MUHUMAJbHOM CBSI3U C TE€TEPOAMHOM H
PaANOYaCTOTHBIM TPAKTOM

B)  JOCTI)KCHHE  MHUHUMAJIBLHOTO  ypPOBHS  TOOOYHBIX  MPOJYKTOB
npeoOpa3oBaHus

3.12 VYcraHoBUTE TOCIENOBATENIBHOCTh pacueTra MapaMeTpoB KOHTypa
reTepoInHa

a) KOHJIEHCAaTOp NepeMeHHOW eMKOCTHM CK yCTaHaBIMBAIOT B IOJIOKEHHE
MUHHUMAJIbHON €MKOCTH U TIOJIal0OT Ha BXOJ MPUEMHHKA CUTHAII

0) BpalieHueM TMOJICTPOCYHOTO CEPACYHMKA KATYIIKH KOHTypa reTepoInHa
HACTPaMBAlOT KOHTYp 1O MaKCHMaJIbHOMY  HAaNpsOKEHWIO HA  BBIXOJC
paaronpueMHUKa

B) HACTpOMKa Ha BEpXHEH YacTOTe JIMara3oHa BHOCUT HEKOTOPYIO PACCTPOHKY
HA HWXKHEH YacToTe, NO3TOMYy C T€HepaTopa CHOBa IMOAAIOT YacToTy,



COOTBETCTBYIOIIYI0 HW)XKHEH TpaHUIE [HMaNa3oHa U TOJCTPAUBAIOT KOHTYP
reTepoArHa CepJIeYHUKOM KaTyIiku L.

') Ha BXOJ] TPUEMHHKA nojiaeTcsi AM-curnai, MoayinupyeMbiid yactoroi 100
I't ¢ rmy6unoit moayssitiuu 30%

J) HAcTpOilka KOHTYpOB IIpecelieKTopa Ha HIKHEW 4YacToTe Jauana3oHa
OCYUIECTBJISIETCS MOJICTPOCUHBIM CEPACYHUKOM KOHTYPHOM KaTYIIIKH, a HA BEpXHEH
4acTOTE — MOJICTPOCYHBIM KOHIEHCATOPOM, MTOCJIE HACTPOUKHU Ha 33JJaHHYIO YaCTOTY

€) TIOCJIE€ 3aMEHBI COTMPATAIONICTO KOHJEHCATOpa HEOOXOJAMMO 3aHOBO
BBITIOJHUTD OMNEPAlMI0 YKIAJKUA Mana3oHa TeTepPoIMHA U MPOBECTH MOJIHBIA UK
CONPSIKEHUS.

) MOCIIE CONPSHKEHUS Ha Kpasx AUarna3oHa NpOBEPSIIOT TOUHOCTb COMPSHKEHUS
B CepeAuHEe [Mana3oHa, MJig Yero Ha BXOJ MPUEMHUKA TOJAI0T YacToTy,
COOTBETCTBYIOIIYIO TOUKE conpsibkeHus: b 1 HacTpauBarOT MPUEMHHUK TTO MAKCUMYMY
BBIXOJIHOTO HAIIPSIKEHUS.

3.13 VYcranoBuTe NOCIEIOBATEIBHOCTh PACHOJOKEHUS JUAINa3oHa JJIUHbI
BOJIH B MOPSIJIKE YOBIBAHUS

a) TeKTOMETPOBBIEC

0) CaHTUMETPOBBIC

B) uH(ppakpacHble

T') MUpUAMETPOBBIE

1) TeIUMIITAMETPOBBIC

3.14 VYcraHnoBuTEe NOCIEAOBATEIBHOCTh PACIOJOXKECHUS IUANA30HA JIJIAHBI
BOJTH B TIOPSIJIKE BO3PACTAHUS

a) KWIOMETPOBBIE

0) IeKaMeTpoBbIC

B) JE€LIUMETPOBbIEC

') METPOBBIC

1) MIJLTUMETPOBBIC

3.15 YcranoBuTe oCiaeI0BaTEILHOCTD MPOIIECCa SIBJICHUS HHTEPMOAYJIAIUN

a) Ha CIIEKTpEe CUTHaJIa Ha BBIX0JIC TIEPBOT0 YCHIIMTEIHPHOTO KacKaa BBIIIE HITH
HIDKE MPUHUMAEMOM 4acTOThI OyAYT MOJABATHCS ATU YACTOTHI

0) Ha BXOJ paJUONPUEMHOr0 YCTPONCTBA BO3JIEUCTBYIOT JBE MOMEXH C
yactotamu f; u £,

B) Ha BXOJI MPUEMHHUKA MOJAETCS JIBa TAPMOHUYECKUX CUTHAJIA, HACTPOCHHBIX
Ha YaCTOThI BTOPOT'O U YETBEPTOr0 COCETHUX KaHAJIOB

3.16 VYxkaxuTe BEpPHYIO MOCJIEAOBATEIBHOCTh  JTAllOB  AJITOpUTMaA
CIIEKTPAILHOTO BEIYMTAHUS:
a) OILICHKA CIIEKTpa IIymMa



0) pa3yiokeHHe CHrHaja ¢ TMOMOIIbI0 KPaTKOBPEMEHHOIO MpeoOpazoBaHUs
®ypoe (STFT) unu npyroro npeodpa3oBaHusi, KOMIIAKTHO JIOKAJIM3YIOIIETO YHEPTUIO
CUTHaJIa

B) «BBIUMTAHHUE» AMIUIUTYJHOTO CIEKTpa IIyMa U3 aMIUIMTYJHOTO CHEKTpa
CUTHaJIa

r) oopatHoe npeodpazoBanue STFT — cuHTE3 pe3ylbTUPYIONIETO CUTHAIA

3.17 VYkaxure BEpHYIO NOCIENOBATEIBHOCTD JTAllOB NPOECKTUPOBAHUS
U (GpOBHIX PUITBTPOB

a) mocTpoeHrne (YHKIUMOHATBHBIX M MPUHIMIHAIBHBIX CXeM (UIBTPOB,
MOHTaX YCTPOMCTBA IIPY alllapaTHOM peanu3aluuy WM nporpammupoBanue LD na
A3BIKE HU3KOTO MU BBICOKOTO YPOBHSI.

0) pacyeT pa3psAIHOCTH BXOJHOTO M BBIXOJHOTO CHUTHAJIOB, Pa3psAHOCTH
ko3 puIeHTOB PUIbTpa U APUPMETUIECKUX YCTPONCTB

B) pELIEHHE AaNNpOKCHMAallMOHHOM 3aJauyd C LENbI0  OIpEleICHUS
KO3(pPUIUEHTOB a;, b; mepeaaroyHod ¢GyHKOUM H(z), mpU KOTOPBIX (QHIBTP
yJIOBJIETBOPSIET 33JJaHHBIM BPEMEHHBIM JTUOO YACTOTHBIM XapaKTEPUCTUKAM

') BEIOOP CTPYKTYpHI WK (hOpMbI peanu3anuu 1udpoBoro Guibtpa (mpsmas,
KaHOHWYECKasl, KacKaiHasl, mapaijiesibHas, IECTHUYHAS U T.]I.)

1) IpOBEPKa MOJEITMPOBAHUEM COOTBETCTBUS XapaKTEPUCTUK pa3pabOTaHHOTO
[P 3amaHHBIM

3.18 VYcraHoBuTE BEpHYIO TOCIENOBATENBHOCTh aJrOpUTMAa CHHTE3a
uudpoBoro puabTpa MO0 METOY BPEMEHHBIX OKOH

a) nporpammupyem LD nubo peannzyem ero annapaTHbIM ClocoOOM

0) WCMmoaB3ys OJHO M3 BPEMEHHBIX OKOH, moiydaeM orcuyetel UX h(nT) =
h,(nT)w(nT),0<n<N-1

B) K moiydeHHbIM otcuetaM AYX mnpumeHseMm o00OpaTHOE IUCKPETHOE
npeobpasoBanue Pypre u nomydaem orcyersl UX h, (nT)

r) 3ampaemcs Tpedyemoiit AUX — ®HY, ®BY, T[1D, PO

T T

1) nuckpernsupyeM AUX Ha N yacteli Ha HHTEpBae 4acToT w, € [— pp ;].

¢) cauraeM otcueThl MX BIpaBO Ha BEIUYHHY % JUI  TOCTHOKEHUS
busnueckoii peanmuzyemoctu LD

’K) 3AMUCHIBAEM BBIpAKEHME AT cucTemHol ¢ynxmmu: H(z) = Y- ta;z~

3) 3HadeHus orcdyeToB MX npuHMMaeM 3a Kod()(PHUIMEHTH HEPEKYPCHBHOTO
udposoro puierpa: a, = h(nT), raen =0,N — 1

n) koutpompyem AUX L®: A(w) = |H(e/*T)|

i

3.19 VYcraHoBuTE BEpHYIO MOCIENOBATENLHOCTh 3TANOB CUHTE3a LU(POBOro
GuIbTpPa METOAOM MPSIMOTO CUHTE3a

a) MO 33JJaHHBIM XapaKTePUCTUKAM HAXOAUM MOPSIAOK GUIbTpa 1

0) HaxOqMM MOJIOKEHUE TIOIKCOB |H(z)|* , a 3aTeM cucteMuol GyHkimu H(z)



B) 3ameHseM B Belpaxennn mna |K(jw)|?e/®T ma z, 3ateM Haxomum
BEIpa)XEHHME JUIS KBajipata cucteMHoi Gyukuuu |H(z)|2 = H(z)H(z™1)

') UCXOJS U3 PACIOJIOKEHUS MOJTKOCOB, HAXOIUM BBIPaKEHUE JIJISl CHCTEMHOM
¢yukuu H(z) ¥ 3amuchiBaéM pPa3HOCTHOE ypaBHEHHE, Ha OCHOBAHUU KOTOPOTO

cTpouM GUIBTP (E€r0 CTPYKTYPHYIO CXEMY)

3.20 VYcraHOBUTE BEpPHYIO IMOCJIEIOBATEIBLHOCTh HAXOMXACHHUS BBIXOJHOTO
CUTHAJIa ITPU MCTOJB30BAHUH TUCKPETHOTO IIpeoOpa3zoBanus Dypbe

a) HaXOXKJIeHHe 00paTHOTO AUCKPETHOTO npeodpazoBanus Oypne

0) HaxOX/JIEHUE CIEKTPa BBIXOJHOTO CUTHAja

B) C MOMOIIBIO MPSIMOTO JUCKPETHOTO IMpeoOpazoBanusi Oypbe HaXO0XKIECHUE
CIEKTpa BXOJIHOTI'O CUTHAJIA

T') HOJIy4YEHUE BBIXOIHOTO CUTHAIa

3.21 YcraHoBUTE TMOCIEIOBATEIbHOCTh  ABTOMATUYECKOW  HACTPOMKHU
yacToTsl PITY

a) YCTaHABJIMBAIOTCA HEOOXOIUMbBIC YaCTOTHI T€TEPOIUHOB

0) oOcCylIeCTBIsIETCS MEPEeCTpOKa PE30HAHCHBIX IeNeld B  Mpenaesax
BBIOPAHHOTO IO IMaIa30Ha

B) Ha0Op HY>KHOT'O 3HaYCHHMS YaCTOTHI HAa TaCTaType U Mojlaua yIpaBJIsioIero
CUTHaJa B IIpeodpa3oBaTeib Kojia

I') BRIOMpAETCs HY>KHBIM MMOJITHAIIa30H

1) BbIpaOaThIBACTCSA CUTHAJ, CBUJICTEIbCTBYIOIUNA O roTtoBHOCTH PIIY K
npuemMy

3.22 VYxkaxuTe TMpaBWIbHYIO TIOCIEI0BATEIIbBHOCTh OCHOBHBIX OJIOKOB
SKBUBAJICHTHOW CXE€MbI PET€HEPATUBHOTO YCUIIUTEIIA:

a) YCUJIMTEIbHBINA AJIEMEHT

0) Harpy3ka

B) PE30HATOP

') ICTOYHHUK CUTHAJIA

3.23 Vkaxure NpaBUIbHYIO TOCJIEIOBATEILHOCTh OCHOBHBIX OJIOKOB
0000IIIEHHON CTPYKTYPHOU CXEMbl YCUIIUTENS PAAU0dacTOT:

a) aKTUBHBIN DJIEMEHT

0) KoneOaTeNbHbIA KOHTYP

B) DJICMEHT CBSI3M KOHTYpPa C aKTUBHBIM 3JICMCHTOM

T') 9JIEMEHT CBS3U KOHTYpa C Harpy3Kou

3.24 VkaxuTe NpaBWIbHYIO MOCIEAOBATENbHOCTh (DYHKIIMOHAIBHBIX OJOKOB
TUIOBOM CTPYKTYPHOU CXEMBI BXOJHOM LIENU PAAUOIIPUEMHOIO YCTPOUCTBA:

a) Harpy3ka

0) 11enb CBSI3U

B) YaCTOTHO-M30MpaTebHas CUCTEMA



T) [ENb CBSI3U

3.25 VYcraHOBHTE TPABWIBHYK ITOCIENOBATEIBHOCTH

QJICMCHTOB IIPUCMHHKA IIPAMOTI0 YCHIICHUSA

a) IPECEJICKTOP

0) GUIBTP HU3KUX YACTOT

B) YCHJIMTENh HU3KOH 9aCTOTHI

r) dunep

1) OKOHEYHOE MCIIOJIHUTEIIHFHOE YCTPOUCTBO

¢) npeoOpa3zoBaTesib YaCTOTHI (CMECUTEIIb U TeTEPOIH )
’K) aHTEHHA

4. BOI’lpOCbl Ha4 YyCmMAaHoe8/leHue coomeemcmeun

pacIIoIOKEHUS

4.1 YcTaHOBUTE COOTBETCTBHE MEXKAY CHUTHAIAMU M MX HAWUMEHOBAHUWSIMU,
€CJIM U3BECTHO, 4YTO CBS3b BBIXOJA M BXOJia HENPEPHIBHOTO KaHaIa CBS3U
OIpENENACTCA COOTHOEHUEM: A(t) = B(r)-V[t; C()]+ D(¢).

1. | A(?) a) OTKJIMK KaHaJja

2. | B@®) 0) | MyJIbTUIUIMKATHBHAS MIOMEXa

3. | ") B) | MMOJI€3HAs COCTABJISIONIAsl OTKINKA
4. | C(v) T) BXOJIHO€ BO3/ICHCTBUE

5. | D(?) ) aJIUTUBHASI IIoOMeXa

4.2 YCcTaHOBUTE COOTBETCTBHE MCIXKAY TUIIOM JIMHHUHN CBA3U U UCIIOJIb3YCMbBIMU
CHTHaJIaMH B HHUX.

1. | IlpoBoaHbIC TMHUM | @) | DIEKTPOMATHUTHBIE KOJIEOAHUS BHICOKUX YaCTOT
2. | Papuonunun 0) | IlepemeHHBIE TOKU HEBBICOKUX YaCTOT
3. | BOJIC B) | CBeToBBIE BONHBI ¢ yacToToM 10T

4.3 VYcCTaHOBUTE COOTBETCTBUE MEXKAY DJJIEMEHTOM CTPYKTYPHOM CXEMBI
CUCTEMBI 3JIEKTPUYECKOM CBS3HM U BBINOJIHIEMON UM (QYHKIIUEH.

l.

Mopynarop a) | OCYHIECTBIISIET TPeoOpa3oBaHUE MEPBUYHOTO

ITOMCEX.

curHana s(t) BO BTOpUYHBIA curHaiz S(t),
yIOOHBIM  JJIg  Tepenayu
pactpocTpaHEHUsI B YCIOBHSX JCHCTBUS

B cpene

Hctounuk coobmienus | 6) | hopMupyeT KOHKpeTHOE coolieHune x(t)




[IpeobpazoBarenb
COOOIIECHUSA
AIIEKTPUIECKUI CUTHAIT

B) | IpeBpaimarT cooliieHne X(t) B MEPBUYHBIN
B curHai s(t).

Jemonynsatop

r) |Bbaenser W3 npuHAToro cur"aia U(t)
NIEPBUYHBIA JICKTPUUYECKUN CUTHAT u(t)

4.4 VYcraHOBUTE COOTBETCTBHE MEXKAY JJIEMEHTOM CTPYKTYPHOM CXEMBbI
CUCTEMBbI DJEKTPUUECKON CBSI3W [JIsl TEpelayd JTUCKPETHBIX COOOUICHWH U
BBITIOJTHSIEMOU UM (DYHKITHEH.

1. | Kogep a) | CIIY)KUT Il TIpeoOpa3oBaHUS COOOIICHUH B KOJOBBHIC
WUCTOYHHKA CHUMBOJIBI C TICJIBI0 YMEHBIIICHUS H30BITOYHOCTH UCTOYHUKA
COOOIICHMS, T.. 00SCIICYCHUHN MUHUMYyMa CPETHETO YHCIIa
CHUMBOJIOB Ha OJIHO COOOIIIEHHE U TIPEICTABIICHUS B YIOOHOM
dbopme
2. | Konep 0) | mpeaHa3Ha4eH 1 BBEACHUS N30BITOUHOCTH, MTO3BOJISIONICH
KaHaJa oOHapy>KWBaTh W HWCIPABIATH OIMMMOKM B KaHAJILHOM
TIEKOJIEPE, C TETBIO TTOBBIIICHUS TOCTOBEPHOCTH TIEpEIayun.
3. | Hexonep B) | o0ecreynBaer MPOBEPKY M30BITOYHOTO
KaHaJa (MOMEXO0YyCTOMYMBOr0) KoOJa W TNpeoOpa3oBaHUE €ro B
MOCJIEIOBATEIFHOCTH IEPBUYHOTO AIEKTPHUUECKOTO CUTHAIIA
0€3bI30BITOYHOTO KOJIA.
4. | exonep I') | YyCTPOMCTBO Il TPeoOpa3oBaHMs IOCIIEIOBATEILHOCTH
MCTOYHUKA [129C 6e3u30bITOYHOTO KOJIa B COOOIIICHHE.
4.5. YcTaHOBUTE COOTBETCTBUE MEKIY OCHMIUIOIPAMMOWM CHUTHajla U €ro
Ha3BaHUEM.
1. |vO a) | aHAJIOTOBBIN
t
2. |v0) 0) | AMCKpeTHBIN




3. B) | KBaHTOBaHHBIN
4. r) | uugpoBoii
Al E‘_--i-éxi- -- --i ———
T T e e e Zr—— ———
IV SR I S A R i o o

-+

] ST R T T -t =

___F___

Lt l-.l _'lml‘_ Ly 1:i'[ml:u |

L Lenr Lo v ara] von | avs] s Juon [ s vea] rer

4.6 YcTaHOBUTE COOTBETCTBHE MCXKAY N3BMCHCHUCM HMHTCPBAJIa KOPPCIIALNU U
COOTBCTCTBYIOIIMM CMY U3MCHCHHNCM INHUPHUHBI DOHCPI'CTHYCCKOI'O CIICKTPA!

1. | MaTepBan Koppensiuud yMEHBIIWICS B | @) | IIUPUHA DHEPreTUYECKOro
3 pasa CIIEKTpa YBEJIIMYWIACh B 3 pas3a
2. | MaTepBan Koppeisiiii yMEHbIIWICS B | 0) | IMpuHa SHEPreTUYECKOro
2 pa3a CIIEKTpa YBEJIIMYWJIACh B 2 pas3a
3. | MHTepBan Koppeasauud yMEHBIIWICS B | B) | LIUPUHA ASHEPreTUYECKOro
4 paza CIIEKTpa YBEJIMYMIIACh B 4 pa3a
r) | IHMpUHA AHEPreTUYECKOTO
CIIEKTpa YMEHbIIWIACh B 3 pa3a
1) | IupuHA AHEPreTUYECKOTO
CIIEKTpa YMEHBIINJIACh B 2 pa3a
€) | lMpuHa DOHEPreTUYECKOTO
CIIEKTpa YMEHbIINJIACh B 4 pa3a
K) | IMpUHA SHEPreTUYECKOTO
CIIEKTpa YMEHbIIMIACH B 9 pa3
3) | mHMpUHA AHEPreTUYECKOTO
CIIEKTpa YMEHbIIIMIACH B 16 paza
K) | lIMpUHA 3HEPreTHYECKOTO

CIIEKTpa yBeJnumiach B 16 paza

4.7 YcTaHOBUTE COOTBETCTBHME MEXK/Y HA3BAHMEM 3aKOHA paclpelesieHUus U
dbopMynoii A OMpeeeHUs] COOTBETCTBYIOIICH €My IIJIOTHOCTH pacIpeaesiCHUs

BEPOSTHOCTEUN

1. | HopmanbHbiii

a)

] exp| — (x—a)

14"2::'(,:—' 20°




2. | Penes 0)

3. | PaBHOMepHBIH B) 1

aff x“ " exp (— ﬁ_r”l x=0

4.8 YcTaHOBUTE COOTBETCTBHE MEXKIY HA3BAHMEM 3aKOHA PACIpEICICHUA U
(opMynoii 151 ONIPEAEIIEHHs] COOTBETCTBYIOIIUX €EMY MOMEHTOB

1. | HopmanbeHbii a) m =a,l, =0,
u, =0, 1, =3c"
2. | Penes 0) m, :gw,';{/z m, = 207,
4- )
J7x :Tprf:r‘,,,uj =0.630,
u, =270"
3. | PaBHOMEpHBII B) a+b (b- r:.!):
m, = 7 My = 0

1
=0, u, = %(b_ﬂ}d

r) m =1/ m,=2/2,
J‘t"fl = Il.'flriz ”u_; = 2/;‘-: s
wu, =9/ 2

4.9 YcTaHOBHTE COOTBETCTBUE MEKY 3HAUEHUSAMHU MOAYJIUPYIOIIEH 4acTOTHI
Y WMpUHON criekTtpa AM-curnana:

I. {100 I'g a) 200 I'x
2. 1200 T 0) 400 T’
3. | 1000 I'rg B) 3000 I’y
4. | 15T r) 2000 I'a
1) 30 I'n
e) 45T




x) 100 I'nx

4.10. VYcraHOBHTE COOTBETCTBHE MEXKAY MOAYJIUPYIOIIEH U HECylleu
4acTOTaMH U YaCTOTaMH COCTAaBJISIIONINX ceKTpa AM-curHana

l.

50 I'm, 1000 I'nx

a) 950 I'm, 1000 I', 1050 I'x

2.

200 I', 5000 I'g

0) 4800 I', 5000 I'm, 5200 I'n

3.

628 pan/c, 6280 pan/c

B) 900 I'r, 1000 I', 1100 I'g

r) 950 I'y, 1050 I'y, 1100 I'g

1) 4850 I', 5200 I'm, 5400 I'n

€) 960 I', 1000 I', 1060 '

4.11. YcraHoBUTE COOTBETCTBHE MEXKIY aMIUTUTyJaMH HECYIICH, TIyOMHOM
MOJIYJISIIIMU ¥ aMIUTUTYI0M OOKOBBIX YACTOTHBIX COCTaBIAIOMINX AM-curnana

1. |[1B,1 a) 0,5B
2. |8B,0.5 0) 2B
3. |4B,0.8 B) 1,6 B
4. 16B,04 r) 1,2B
1) 1,4B
e) 12 B

4.12. VYcTaHOBHTE COOTBETCTBHE MEXAY DJJIEMEHTAMH aAMILUIUTYJIHOIO
MOAYJISITOPA U UX HA3HAYECHUEM

1. | TpaH3ucTOp a) | chopMHpPOBATh HOBBIE YaCTOTHI W - £, Wo+L2;
2. | pe€30HAHCHBIN KOHTYP 0) | BBIAEIUTH YaCTOTHI Wy - {2, Wy , Wo+L2

B) | chopMHupoBaTH HOBBIC YACTOTHI W , €2

I') | BBIACIUTHh HECYIIYIO

4.13 YcTaHOBUTE COOTBETCTBHE MEXKIY MAKCUMAIbHOM W MHHUMAIBHOW
yactotamu ripu YM 1 3HaUY€HUEM JI€BHUAIIMU YACTOTHI

1. |2kl 1 k' a) 3140 pan/c
2. | 12 kl'm; 8 kI'g 0) 2kl
3. | 112 kl'u; 110 k' B) 6280 pan/c;
4. | 62800 pan/c; 31400 pan/c r) 2.5kl

) 2.6 xI'nx

e) 1 kI’

4.14 VYcraHOBUTE COOTBETCTBUE MEXKIYy 3HAUYCHUEM JI€BUAIIMM YaCTOTHI,
MOJYJIUPYIOLIEH 4acTOThl Ipy UM M 3HaUECHHEM IIUPUHBI CIIEKTPA

I. |1x[x; Ikl a) 4 xI'a
2. |2klo; 1 kI 0) 6 kIt
3. |[2klm; 2kl B) 8 kI'g




r) 2kl

1) 5kl

e) 10 x['11

4.15 YcraHoBUTE COOTBETCTBME MexaAy napametrpamu UM curHana v ero
dbopmyoit

1. | My=2, wy = 628000 pan/c; Q= 62800 | a) | u(t)=6co0s(628000t +2sin62800t)
pan/c, Uy, =6 B
2. | Me=1, fo = 10° T'; Q= 62800 pax/c, 0) |u(t)=2cos(628000t +sin62800t)
Un=2B
3. | My=3, fo = 10° T'u; Q= 628 pan/c, Uy | B) | u(t)=5cos(6280t +3sin628t)
=5B
4., |M=5,1,=10Tu; F=100Tu, U, |r) |u(t)=3cos(6280t+5sin628t)
=3 B
1) | u(t)=8cos(1000t +0.1sin628t)
e) |u(t)=9cos(100t +0.9s1n62,8t)

4.16 YcTraHOBHUTE COOTBETCTBHE MEXK/Yy XapaKTEPUCTUKOU U e€ rpaduueckoi
WHTEpIpETalMei.
1. Jdunamuueckas

MOJTYJISIIMOHHAS Ussx(Uca)

U et e :
XapaKTCPUCTHKA i B A g

AU /!
Ussaxo |- 1-- == P
P
/=1 Ay e
U 2 A .
” Ucmo Ven
a)

2. CraTnueckas m(Up)

MOOYJIAOUOHHAA -

XapaKTCpUCTUKA (

6) ,-j_T'_TM




3. YacToTHas
m(c)
MOIYJIALIUOHHAS H
XapaKTEepUCTHKA
.'I I I
/ : N\
| : i
0 . ‘ >{2
I:El Q:
B) .
4.17 YcraHOBUTE COOTBETCTBUE MEXAY THUIOM MOAYSALUM U HUX
XapaKTEPUCTUKOU
1. TIpstmoit meton npu M a) npeoOpa3oBaHue YaCTOTHOU

MOy B (Pa30BYyIO

2. Kocsennsiii meton npu ®M

0) HemocpenCTBEHHOE BO3JCHCTBUE HA
K0J1€0aTeNbHYI0 CUCTEMY
aBTOTEHEpPaTOopa, OTIPECIIAIOILYIO
4acTOTy KOJIeOaHU I

3. Ilpsimoit meTon npu UM

B) BozneicTBue Ha BY ycunurens win
YMHOXHUTEIb  YacToTbl, T.€. Ha
3JIEKTPUYECKUE LIENH, OIPEICIIAOIINE
a3y BBICOKOYACTOTHBIX KOJICOAHMI

4. KocBennsiit meton npu UM

r) npeoOpa3zoBaHue dazoBoit
MOJIYJISIITUU B YACTOTHYIO

4.18 VYcTaHOBHUTE COOTBETCTBUE MEXIy (DYHKIMSAMHU 0a30BBIX CHUTHAJIOB
1 dpoBeIX GUIBTPaxX U UX rpadUYeCKON HHTEpIpeTaIuen

ba3oBbIi cUTHA ['padrueckas mHTEpHIpeTaALUs
a)
1 o(nT)
1. EnxnangHbIN
umnyibsc (EN)
I I
0T : 5T
2. 3anepxKaHHbIN Ab(nT —kT)
¥ MacITabMpOBaHHBIN
EN
I B
3. Enunuunas B)
CTymneHYaTas




HKIMS (MOYXHO
by ( 3T r(nT)
CABUTATh U et __
MacIITadupoBaTh) T
0 T 2r 31 '
r)
u(nt)
4. EqunudHas 1
HaKJIOHHAS
byHKIMSA
—» [
07 .. 5T

4.19 YcTaHOBUTE COOTBETCTBHE MEXIY (YHKIHSAMH Oa30BBbIX CUTHAJIOB B

UuGPOBBIX GUIBTPAX U UX MATEMAaTHUYECKOW UHTEPIpETaIHei

bazoBrlil curnan Marematnyeckasi MHTEPITpETalns
a)
1. EnuaudaHeii
_ l, n=0
umiyibe (EN) S(nT) =
0, n=0
2. 3aaep>KaHHbIN 0)
1 MacIITaOupOBaHHBIN A, n=k
Ab(nT —kT) =
EH (=40 10, n =k
3. Eananunas B)
CTyneHYaTas _
byHKIHUS (MOXKHO - nl', n=0
CIABUIraTh U rnl) = 0, n<0
MacITabMpoOBaTh)
r)
4. EquHn4Has T I, n=0
HaKJIOHHAs u(nT) = 0, n<0
GyHKUIMS _
o(nT)=u(nT)—u(nT —T)




4.20 YcTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKOUW (UiIbTpa U €€
rpaduyecKoi 3aBUCIMOCTBIO

XapakTepucTuka QuIbTpa ['padrueckas 3aBUCIMOCTb
a)
1. AYX KUX-punsTpa ) / \
0)
2. @YX KUX-punbtpa

4.21 YcraHoBuTe COOTBETCTBUE MExX 1y popmoit peanuzanuu KUX-bunsrpa u
CTPYKTYPHOM CXEMOM
®opwma peanmszannn KNX-

CrpykrypHas cxema

dunpTpa
a)
x(n) — win)
1. IIpsimas popma KNUX- » ‘}=’|TFE[T¢I
dunabTpa ;

2. Kackagnas popma
noctpoenuss KUX-punbpa

3. Ctpykrypa KUX dpunstpa
Ha OCHOBE OBICTPOI CBEPTKHU




4.22 YcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM IpeodpazoBanusi Oypbe U ero
MaTeMaTUYECKON MHTepHIpeTanuei

ITpeobpazoBanne Oypre MaremMartndeckasi UHTEpETaIus
2T
1. Tpsimoe a) x(n) = %Z’,X;&X(k)e]Tkn,n =0,N—1
L2TC
2. OGparHoe 6) X(k) = XN 1x(n)e /W k =0,N — 1

4.23 VYcraHOBUTE COOTBETCTBHE MEXIY THUIIOM LHPpoBOro ¢uiabTpa u
rpaguIecKo MHTEPIIPETAIINEH €T0 aMIUTUTYIHO-9aCTOTHOW XapaKTePUCTUKON

['paduueckas
Tun mudpoBoro HHTEPIPETAIUS
bunsTpa AMILTUTYTHO-9aCTOTHOM
XapaKTEPUCTUKU
1. ®HY
a) /
2. ®BY X \ X
0) f
3. ITonocHo-
IIPOITYCKAOIIUN
bupTp
B) !
4. ITonocHo-
3arpaxaaroIn
bunbpTp
f
r)




4.24 YcTaHOBUTE COOTBETCTBHE MEXIy (hopMamMM peanu3aluy JUHEHHOTO
G poBOro GuiIbTpa U CTPYKTYPHO-(QYHKIMOHAJIBHOM CXeMOMH
dopma peanuzanuu
JMHENHOTO U(PPOBOTO CrpykTypHO-(QyHKIIMOHAJIbHAS CXeMa
bunpTpa
x(nT) yinl)
calssy B
1. I[locnenoBarenbHast
(xackamnas) popma

JUHEHHOTO ITU(POBOTO a
¢unbTpa :

a) -4 an

Hy(z) >

k.

2. IapannenbHas D) 5 D)

dbopma peanuzanuu —1—* () >

JUHEWHOTO ITU(POBOTO :
¢unpTpa

v

0)

xnT) wnT)

3. Kanonuveckas T | .

dopma peanuzauuu n p Tpw M<N

JUHEUHOTO ITU(POBOTO
dunsTpa

{Ecnu M=N, T0 noIKI04AKTCA

JONOIHHTENBHELE AUeikH

4. OcHoBHas (mpsAMasi) | T)
popma peanuzanuu o o]
JUHEWHOTO ITU(POBOTO —* Hi(2) Hyz) > = = = —» H2)
buabTpa




4.25 VYcTaHOBUTE COOTBETCTBUE MEXKAY Pa3IMYHbIMH BUAAMH BPEMEHHBIX
OKOH, IIPE/ICTaBICHHbBIX HA PUCYHKE

ol i)

0.5

n

a) BpeMeHHoe OKHO biskmana

0) BpeMEHHOE OKHO XEeMMUHTa
B) BpeMeHHoe OKHO baptnerra
') BpeMeHHOe OKHO [lupuxiie

el el I o

Illkana ouenuseanus pe3yibmamos mMeCMUpPO6AHUA: B COOTBETCTBUHU C
NEUCTBYIOIIEH B YHUBEPCUTETE OaJUNIbHO-PEUTUHTOBOM CHCTEMON OICHUBAHUE
pe3yNbTaTOB MPOMEXKYTOYHOM aTTecTalMi OOYYAIOIIMXCS OCYIIECTBIISIETCS B
pamkax 100-0abHOM MIKaIbL, TPU 3TOM MAKCUMAJIBHBIN 0al1 O MPOMEXKYTOUHOM
aTTecTaluu oOydaroluxcs 1Mo 3a04Hoil popme oOyueHus cocrapiser 60 OamioB
(ycranosneno nonoxenueM 11 02.016).

MakcumanbHbIN OaJlT 32 TECTUPOBAHUE MPEACTABIISIET COOOM Pa3HOCTh ABYX
YHCEN: MAKCUMAJILHOTO Oaia 1o MpOMEKyTOYHOM aTTeCTalluu Jis TaHHOU (DOpMBbI
obyuenus (60) w MakcMMaJabHOTO Oayila 3a pEIICHHE KOMIIETCHTHOCTHO-
OpUEHTHUpOBaHHOM 3axauu (15).

ba, mony4yeHHbIl 00ydarommuMes 3a TECTUPOBAHNE, CYMMUPYETCS ¢ 0asuiom,
BBICTABJIEHHBIM €MY 3a PELIEHNE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1a4H.

OOmmii 6ama Mo NPOMEKYTOYHOM aTTecTallid CyMMHUpPYETcs C OaiiaMu,
MOJIyYEeHHBIMH O0YYaroUMMCs 10 pe3yJibTaTaM TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH
B TEUEHHE CEMECTpa; CymMMa 0ajyioB MEPEBOAUTCS B OLEHKY MO 5-0ajabHON IIKaie
CIEAYIOIIUM 00pa3oMm:

CootercTBue 100-0a/UIbHON U 5-0aJIBHOM KA

Cymma 6autoB o 100-6anpHOM miKasne Orenka mo 5-6anpHOM MIKae
100-85 OTJINYHO

84-70 XOPOIIO

69-50 YIOBJIETBOPUTENBHO

49 u meHee HEYJIOBJIETBOPUTEIBHO

Kpumepuu oyenusanusn pezyibmamoe mecmuposanus:
Kaxnaplii Bompoc (3aaHue) B TeCTOBOM (opMe OIICHUBACTCS 10
JIMXOTOMHYECKOM IIKaJIe: BBITIOJHEHO - 3 0aJ1j1a, He BBHINOJHEHO - () 0a/1710B.




2.3 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3ATAYHA
Komnemenmnocmno — opuenmuposannasn 3aoava Ne |

HapI/ICOBaTB BPCMCHHYIO IHarpamMmy HepI/IO,III/ILK?CKOﬁ IMOCJICAOBAaTCIbHOCTH
IMPAMOYTOJIBHBIX UMITYJIBCOB C 3a/ITaHHBIMU B Ta6JII/III€ 1 ImapamMCcTpaMu. Paccuurath n
IMOCTPOUTDH CIICKTP aMIUIATYA HJII JAHHOI'O CHUI'HAJIA. Ykazartb IMUPHUHY CIICKTpPa OJIA
HepI/IOI[I/I‘{eCKOI?I IMOCJICAOBATCIIBHOCTH HMITYJIBCOB. Hanucats pana <Dypbe JJIA
HCpHOI{H‘—ICCKOﬁ IMOCJICAOBATCIbHOCTH IIPAMOYTOJIbHBIX UMITYJILCOB.

Taomuma 1 — Ucxonueie JaHHBIE

No Bapuanra| T, Mc Ty (MC) Un (B)
1 9.6 1.6 7
2 4 2 8
3 6 1 4
4 15 3 6
5 16 4 4
6 15 5 10
7 16 4 8
8 20 10 10
9 36 6 20
10 18 3 12

Komnemenmnocmno — opuenmupogannas zaoaua Ne 2

Paccuurtare ©M TOCTPOUTH CIEKTP OTKJIMKA HEJIMHEWHOM Lienu Ha
rapMoHndeckoe BozxeicTBue: u(t) = U, cOSwyt, HUCIONB3ysA MOJUHOM 3-ii
crenenu: i = ay + a;U + a,U? + azU3, ecin Uy, — aMIMTy1a BXOJAHOTO CHTHAJA
(B), av — yacrora BxomHoro curHana (l/c), ag , ai , az , az - xko3pPuIUEHTHI
nmoJiIMHOMa U3 TabnuIel 2. PaccuuTaTh U MOCTPOUTH CIEKTP OTKIIMKA HEJIMHEWHOMN
Henu Ha OurapMmonmdueckoe Boszaeictue: u(t) = U,y sinw;t + U,,, sin w,t,
MCIIOB3Yys IOJMHOM 2-i cTenenu: | = a, + a,U + a,U?. 3anucars ypaBHEeHHE TOKA
C YMCJIOBBIMU 3HAYEHUSMHU.

Tabnuna 2 — UcxonHbie 1aHHBIC

No a a a a Un Um1 Um2 f() f] fz
Bap. 0 ! g | B B | B |«l'u | kg | kg

1 03 |15 | 1.1 | 09 1 0.9 | 05 10 5 100




2 04 | 1.6 | 1.2 | 1.0 2 1.0 | 0.6 | 20 5 110
3 03 | 1.5 | 1.0 | 0.6 3 0.8 | 0.4 | 30 6 100
4 02 | 13 | 09 | 04 4 1.0 | 0.5 15 6 90
5 04 | 15 | 1.1 | 0.8 5 0.8 | 0.6 | 10 5 120
6 06 | 1.8 | 1.5 | 09 1 09 | 05 | 25 6 110
7 03 |15 | 1.1 | 09 2 1.0 | 0.6 | 20 7 100
8 04 | 16 | 1.3 | 0.8 3 0.8 | 0.5 5 7 90
9 05|14 10| 07|14 | 07 | 04 10 7 110
10 06 | 1.7 [ 1.3 | 1.0 | 25 | 09 | 05 8 5 80

Komnemenmnocmno — opuenmuposannas 3aoaua Ne3

B mpouecce MOLymsAIMM MakCUMaldbHOE OTKIOHEHHE AMIUIATYABI Umax,
MuHUManbHoe Upin, 4acTOTa Hecyliero kosuebanus fy, yactota MOIyJIUPYIOLIETO
kosnebanus F. [loctpouTs B MacmTabe BpEeMEHHbIE U CHEKTPaIbHBIE JTUATPAMMBbI
MOJIYJIUPYIOLIETO, MOIYyIupoBaHHOTO W AM curHana. OnpenenuTs HUPUHY
criekTpa (Tabmauna 3).

Taomuna 3 — Mcxoguele qaHHbBIE

Ne Bap. m fo, kI'x F I'm Un B Unax, Upin, B
1 0,2 10 2 1 6 2
2 0,4 15 3 4 8 3
3 0,3 20 4 3 3 1
4 0,5 120 12 5 8 3
5 0,55 18 3 7 9 5
6 0,6 16 2 4 5 2
7 0,6 25 5 4 7 3
8 0,25 21 3 6 8 4
9 0,7 28 4 8 9 3
10 0,7 24 4 1 8 2

Komnemenmnocmno — opuenmupogannasn zaoaua Ned

Hamnucate ypaBHeHne AM curnana, €cjid 4acToTa Hecyiiero koiedanus fo,
4acToTa MOAYJIUpYoIero kojgebanus F, kodgphuiineHT Moaysiiuu m, aMIuInTy/aa




Hecyuiero kojebanus Up. IlocTpouTh CIEKTp 3TOT0 CUrHATIA, ONPEAESIUTD IUPUHY

criekTpa (Tabauna 4).

Tabmuua 4 — Ucxomaaple JaHHBIE

Ba](_;. m | foxlu |FTu| UnyB Upx, B Upin. B
1 0,2 10 2 1 6 2
2 0,4 15 3 4 8 3
3 0,3 20 4 3 3 1
4 0,5 120 12 5 8 3
5 0,55 18 3 7 9 5
6 0,6 16 2 4 5 2
7 0,6 25 5 4 7 3
8 0,25 21 3 6 8 4
9 0,7 28 4 8 9 3
10 0,7 24 4 1 8 2

Komnemenmnocmuo — opuenmupogannasn zaoaua Nes

[Toctpouts cniektp UM curnana, ecnu nano (tadbauua S):

— aMIuIMTyAa Hecyuiero curaana Unp;
— JeBHanus 4acToThl Afp;
— Hecyas yacroTa fo;
— 9acTOTa YMPABJISAIONMIETO CUTHAMA Fpyyy.

Hammcate psag @ypbe ¢ YMCTOBBIMU 3HAYEHUAMM JJIsI TOCTPOCHHOTO CHEKTPA.

Onpenenute mupuny cnekrpa UM curnana.

Tabmuua 5 — McxoaHble JaHHBIE

Ne Bapuanra Finax At fo Un
k' k' MI'1t B
1 2 6 100 10
2 4 20 105 20
3 8 32 110 30
4 12 72 80 40
5 3 21 90 50
6 5 25 100 60
7 6 36 120 70
8 7 42 130 80




9 54 140 90
10 10 50 150 10

Komnemenmnocmno — opuenmuposannasn 3aoava Ne6

[1o 3aganHbIM B Tabnuile 6 3HaYeHUsIM U rpaduky (pUCYHOK 1) HEpepBhIBHOTO
CUTHAJIa ONPEJICTUTh: I1ar JUCKPETU3ALUU, YUCIIO YPOBHEN KBAHTOBAHUS, BEJIMYUHY
OIMUOKK KBAHTOBAHMSI M YMCIIO PAa3psiioB n B KOJAOBOM KomMOuHaIuu. [loctpouth
rpaduKy 3aIaHHOTO HEMIPEPHIBHOTO CUTHAJIA, JUCKPETHOTO, OITMOKH KBAaHTOBAHUS U
HNKM.

Tabmauna 6 — Ucxomauple JaHHBIE

No CnekTp curHana [ITar xBaHTOBaHUA
BapuaHTa Frin-. . .Fmax, KI'II AU, MB
1 0,01...10 1,0
2 0,03...12 2
3 0,05...6,3 2,5
4 0,02...16 3
5 0,3...4 3,5
6 0,04...5 4
7 0,05...9 4,5
8 0,3...3,4 1,5
9 0,2...8 5
10 0,03...15 3
U (t), m B
36
32
28
24
20
16
12
8
4
0o A+ttt > MC
AlAT alp -

Pucynok 1 — HenpepbiBHBIN cUTHAN

Komnemenmnocmno — opuenmuposannas zaoaua Ne7

OrnpenenuTh KOJIMYECTBO MPOBEPOUHBIX 3jIeMeHTOB (Tabymia 7). CocTaBuTh
ypaBHCHUS I TPOBEPOYHBIX 3jeMeHTOB. IlocTpouTh Komupyromee U
JICKOAUPYIOIee YCTPOWCTBO JJisi TIOMYyYEHHOTO KOJ0BOTO cjoBa. OmpenenuThb
«CHHIPOM» B TPHHITOM KOJOBOM ciioBe. [lisi Bcex BapuMaHTOB KO XAIMMHUHTA



(11;15).

Taomuna 7 — Ucxoquele qaHHbBIE

Ne NudopmaimoHHbie CUMBOJIBI Ommubxka n - pazpsze
Bap.

1 00000010101 1
2 00000011111 2
3 00000010011 3
4 00000011000 4
5 00000010100 5
6 00000011101 6
7 00001011001 7
8 00000010000 8
9 00000011110 9
10 00000011011 10

Komnemenmnocmuo — opuenmupoeannasn zaoaua Nes

JU1s1 3a1aHHOT O MTPeToiaBaTesieM BapuaHTa 3a/1aHusl, PaCCUUTaTh apaMeTphbl
MEPBBIX BOCBMH TAPMOHHUK OJHOCTOPOHHETO CIEKTpa MEPUOJINIECKOTO CUTHAJA U
MOCTPOUTH aMIUIUTYIHBIN U (Pa30BbIil CIIEKTPHI 3aIaHHOTO CUrHaa (Tabnuna 8).

Taomuna 8 — cxoquple qaHHbBIE

Bapuant Bup curnana Pucynok E, B T, mc Tu, MC
1. [IpsAMOYTOJIbHBIE UMITYJIBCBI 2 a) 5 1 0,25
2. TpeyronabHbIE UMITYJIBCHI 2 0) 2 1 0,25
3. Meannp HeueTHbIN 2 B) 3 1 —
4. [Tunoo6pa3Hoe HaMpsKEHUE 2r) 4 1 —
3. [IpsAMOYTOJIBHBIE UMITYJIBCHI 2 a) 1 0,5 0,1
6. TpeyroabHbIe UMITYJIBChI 20) 6 0,5 0,1
7. Meanp HeueTHbIN 2 B) 4 0,5 —
8. [Tunoobpa3Hoe HaNpsIKEHNE 2T1) 5 0,5 -
9. IIpsAMOYTOJIBHBIE UMITYJIBCHI 2 a) 10 2 0,25
10. | TpeyronbHbI€ UMITYJIbCHI 2 0) 8 2 0,25
11. | MeaHnp HEeUeTHBIN 2 B) 2 2 —
12. | [IumooOpa3zHoe HanpsHKEHHE 2r) 1 2 —




A (1) s(1)
E E
[ B B ] I [ BN .}t [ B B ] | : [ BN | l}t
-5/2 ) 7/2 T -7/2 o 52 T
a) 0)
s(7)
f
A s(0) )
[ I N ] E - [ N N ] g }-t
>! ! /T
0 T £l
B) r)

Pucynok 2 — [Ipumepsl NEpUOINYECKUX CUTHAIIOB: a) — MPSMOYTOJIbHBIE UMITYJIbCHI,
0) — TpeyroJabHbIE UMITYJIbCHI, B) — HEUETHBIM MEaHp, I') — MUJI000pa3HbIN CUTHAI

Komnemenmnocmuo — opuenmuposannasn 3aoaua Ne9

CocTtaBuTh MaTeMaTUYECKyI0 MOJelb AM cHUrHania U TOCTPOUTH €ro
CIICKTPAJIbHYI0 JHarpaMMy AamIUIATYJl COTJIACHO MCXOAHBIM  JaHHBIM,
MPUBEICHHBIM B TaOHIIE 9.

Tadomuma 9 — Ucxonueie JaHHBIE

Bapu- | Maremartnueckas MoJenb Tapaverper M%z(ym/lpy}omero Koaddpumment
aHT Hecymero Konebanus S(?) AMHJ‘[I/ITy)IaI,«])?)He aHmi'[epMoz(, e A
1 3,4 cos 62,8-10% 1,2 0,10 0,86
2 10 cos 0,6-12,56-105t 4,7 0,08 0,92
3 1,8 cos 2m-13-10% 0,9 6,25-1072 0,85
4 2,2 cos 2-:251,2-10% 1,0 16-1072 0,93
5 4,2 cos 3,14-1,8-10% 2,6 1-10" 0,84
6 3,6 cos 2m -104-103t 2,0 8-102 0,94
7 1,6 cos 0,5-62,8-10% 0,7 0,25 0,88
8 2,8 cos 5-12,56-10% 1,6 6,25-1072 0,86
9 12 cos 2m-78-103t 7,4 25-107 0,92
10 3,7 cos 31,4-18000t 2,1 0,16 0,94
11 1,7 cos 125,6-4200t 1,1 62,5-1073 0,82
12 14 cos 62,8-92-10% 9,6 10-107 0,93
13 3,8 cos 2m-14,2-10% 2,4 6,25-1072 0,85
14 5,7 cos 628-860t 3,8 12,5102 0,90
15 4,1 cos 314-1520t 2,6 16-107 0,86
16 6,4 cos 2m -96-103t 4,1 0,08 0,82
17 4,8 cos 628000t 3,0 10-102 0,80
18 3,9¢0s0,55-12,56-10°t 1,8 6,25-102 0,92
19 4,4 cos 2,8-12,56-10% 3,1 20-107 0,94
20 5,6 cos 3,14-128000t 4,2 0,16 0,86
21 7,2 cos 2w - 106000t 5,8 8-1072 0,90
22 3,9 cos 2-251200t 2,8 0,125 0,95




23 9,4 cos 314-1980t 6,2 0,16 0,82
24 6,2 cos 8,9:6,28-10% 4,1 10-102 0,84
25 5,2 cos 12,56-52000t 3,5 6,25:102 0,80
26 7,4 cos 3,14-182000t 5,9 0,08 0,90
27 9,2 cos 125,6-3400t 7,6 16-102 0,92
28 1,9 cos 25,12-23000t 0,9 0,125 0,85
29 2,6 cos 2m +6,9-10% 1,3 0,16 0,87
30 8,8 cos 314-1260t 6,1 0,32 0,89

Komnemenmnocmno — opuenmuposannasn 3aoava Nel(

CocTaBUTh MaTeMaTHYECKyl0 Mojaenh UM curHaga u TOCTPOUTH €To
CIEKTPaJIbHYIO JUarpaMMy aMIUTATY/I COTJIACHO UCXOIHBIM JaHHBIM, PUBEICHHBIM
B tabiune 10.

Taobmumua 10 — Mcxoaable JaHHBIE

Bapuant Jfu, MI'y F, xI'ng Un, B Afm, xI'nt M A M
1 66 15 32 - 3,33 -
2 67 15 31 - 3,33 -

3 68 15 30 - 3,33 -
4 69 15 29 - 3,33 -
5 70 15 28 - 3,33 -
6 71 15 27 - 3,33 -
7 72 15 26 - 3,33 -
8 73 15 25 - 3,33 -
9 - 15 24 50 - 4,1
10 - 15 23 50 - 4,2
11 - 15 22 50 - 4,3
12 - 15 21 50 - 4,4
13 - 15 20 50 - 4,5
14 - 15 19 50 - 4,15
15 - 15 18 50 - 4,25
16 - 15 17 50 - 4,35
17 - - 10 45 3 4,16
18 - - 9 45 3 4,46
19 - - 8 45 3 4,55
20 - - 7 45 3 4,45
21 66 15 6 - 3 -
22 67 15 5 - 3 -
23 68 15 4 - 3 -
24 69 15 3 - 3 -
25 107 - 4,4 45 3 -
26 70 13 0,5 - 3 -
27 35 13 0,5 - 3 -
28 140 14 0,4 - 3 -
29 84 - 5 45 3 -
30 70 14 1,5 - 3 -




Komnemenmnocmno — opuenmuposannas 3aoava Nel 1

HapucoBares BpemeHnnbie pguarpammbel AM u UM  curHanos,
MH(GOPMaLIMOHHBIN UMEET BU/I, MPECTAaBICHHBIN B Tabnue 11.

Taomuna 11 — UcxoaHbie qaHHbBIE

cClim

BE’lpIIElHT BPEMEI-IEIEH JHarpaMmMa I]H¢Oph—lﬂHIIOHHOF0 CIHI'Halla
Ufz) ‘
1-8 >,
L) T
9-16 [ .
Ut} T
17 —23 ‘ = >
LUt) T
24 -30 >
‘ o

Komnemenmuocmno — opuenmupogannas 3aoaua Nel2

[TocTpouTh CIIEKTPaIbHYIO AUArPpaMMy U paCCUMTATh YaCTOTY JUCKPETU3ALUU
CUTHAJIa, MaTEMaTU4YeCKast MOJIEJIb KOTOPOTO UMEET BHJI COTJIACHO TAHHBIM TaOJIUIIBI

12.
Tab6muna 12 — UcxoaHble JaHHBIE

Bapuant MaremaTnueckas MOJEIb CUTHaJIa
1 U(t)=3sin62800t+1,5sin188400t
2 U(t)=5¢0s163280t+5,7cos169560t
3 U(t)=2sin125600t+0,5sin251200t
4 U(t)=2,5¢08339120t+7,7c0s106760t
5 U(t)=1,3sin6280t-2,0sin 18840t
6 U(t)=9¢c0s144440t-5,7c0s270040t
7 U(t)=0,7sin94200t+2,5sin219800t
8 U(t)=1,4c0s119320t+2,9c0s175840t




9 U(t)=0,3sin138160t+1,55in69080t
10 U(t)=4,3sin163280t+5,1c0s169560t
11 U(t)=4cos75460t-2cos43960t

12 U(t)=6,3c0s75360t+1,5c0s131880t
13 U(t)=7c0s131880t+3sin119320t
14 U(t)=3,2c0s87920t+2,3c0s257480
15 U(t)=2sin314000t-1,5sin31400t
16 U(t)=3,6c0s383080t+6,3cos100480t
17 U(t)=2sin6280t+1,5sin18840t

18 U(t)=4,2c0s527520t+2,4c0s546360
19 U(t)=15sin150720t+11sin175840t
20 U(t)=3,5c0s408200t+2,7c0s395640t
21 U(t)=3sin232360t-5sin87920t

22 U(t)=7co0s270040t-5sin301440t
23 U(t)=2sin75360t+4sin175840t
24 U(t)=6c05445880t+10cos106780t
25 U(t)=11sin628000t+8sin1884000t
26 U(t)=7,7c0s138160t+4,3c0s276320t
27 U(t)=4sin37680t-1sin43960t

28 U(t)=6,3c05207240t+5,7c0s345400t
29 U(t)=1,25in56520t+2,3c0s87920t
30 U(t)=6c05339120t+8c0s113040t

Komnemenmnocmuo — opuenmupoeannasn zaoaua Nel3

B pe3ynbraTre AUCKpEeTHM3alMM CUTHAIA II0Jy4€HA IIOCIEI0BATEILHOCTD
o1c4eTOB U,z Up2, Uns, Una, Ups B. IIpeoOpazoBats 3Ty nocnenosatenibHOCT, B UKM
curHai npu mare kBantoBanusi AU B. Paccuutath ommOKy kBaHTOBaHus. MicxoiHbIe
JaHHBIE CMOTPETH B Tabmuue 13.

Tabmuma 13 — UcxoaHble TaHHBIE

Bapuant Uni, B Un2, B Uns, B Uns, B Uns, B AU, B
1 0,63 1,8 1,18 0,1 0,45 0,1
2 23 0,4 3,63 1,5 2,79 0,2
3 0,34 1,2 2,55 5,1 4,74 0,3
4 7,5 5,4 0,82 2,4 4,0 0,4
5 4,0 1,5 9,8 8,2 5,75 0,5
6 6,3 2,35 9,21 11,4 7,8 0,6
7 0,7 8,4 9,1 4,8 12,64 0,7
8 8,3 10,4 15,1 1,6 6,8 0,8
9 18,0 15,3 0,92 4,95 10,7 0,9
10 1,05 1,53 0,38 0,2 1,9 0,10
11 1,22 0,76 1,76 0,16 2,2 0,11
12 0,36 0,85 1,31 1,8 2,34 0,12
13 2,47 2,07 1,69 1,18 0,54 0,13
14 1,43 0,13 0,84 2,52 2,17 0,14
15 2,5 2,97 0,32 0,9 1,65 0,15
16 1,44 0,63 2,55 3,04 2,0 0,16
17 1,28 0,54 0,245 3,23 2,21 0,17
18 1,28 2,79 0,36 3,42 0,89 0,18
19 2,67 0,37 3,42 1,52 2,08 0,19
20 23 1,2 3,15 3,83 0,4 0,20
21 3,88 0,42 1,05 1,9 2,9 0,21
22 0,55 4,18 2,21 33 2,63 0,22
23 0,23 4,36 2,75 1,165 3,45 0,23
24 0,3 3,6 4,7 1,44 2,52 0,24
25 0,45 4.8 1,5 2.9 4 0,25
26 0,27 1,03 4,94 2,73 3,12 0,26




27 4,86 2,95 1,7 3,78 2,45 0,27
28 5,6 1,22 3,0 2,24 4,34 0,28
29 3,1 1,74 5,22 4,37 2,125 0,29
30 33 4,35 6,0 0,27 1,51 0,30

Komnemenmnocmno — opuenmuposannasn 3aoaua Nel4

3akoaMpoBaTh YeThIpexpaspsAaHoe coodmenne kogom XommuHra (7,4,3) ¢
MCIIOJI30BAaHUEM TIOPOKIAIOIICH 1 MPOBEPOYHON MATpHIIl, COTIacHO Tabmuie 14, u
CpPaBHUTH TIOJIYYCHHBIC PE3yJIbTaThl. JleKOAMPOBATH CHHIPOMHBIM CIIOCOOOM
KOZIOBYIO KOMOMHAIUIO, MOJIYYEHHYIO MO MYyHKTY 2, JIJIsl CIIy4aeB BHECEHHS OJIHO-,
JIBYX- U TPEXKPATHBIX OMIMOOK (MCKaXKEHHBIE Pa3psibl — IPOU3BOJIBHO).

Taomuma 14 — UcxoaHble TaHHBIE

Howmep BapuanTa IMoporxaroinas MaTpuIa [poBepouHas MaTpuIa
1000 111 1110 100
1..5 _ 10100 110 Hs, =|1101 010
cee g4_,7 =
0010 101 1011 001
0001 011
1000 111 0111 100
6. 10 _ o100 110 Hy, = 1101 010
£47 = 10010 101 1011 001
0001 111
1000 111 1110 100
_ |0100 110 Hs, = [1011 010
11...15 5, , = ,
’ 0010 101 0111 001
0001 011
1000 111 1110 100
16...20 o, , = 0100 110 Hs; = [1101 010
7~ o010 101 0111 001
0001 011
1000 111 1101 100
21...25 o, , = 0100 110 Hs; = (0111 010
’ 0010 101 1110 001
0001 011
1000 111 1101 100
0100 110 H., =11110 010
26...30 = 3,7
847 = 10010 101 0111 001
0001 011

Komnemenmnocmuo — opuenmupoeannasn 3aoaua Nel5

Kanas ToHasbHOM 9acToThl 3aHUMaET nosiocy yactoT ot 300 mo 3400 I'n. ITo
HeMy B Teuenue 30 ¢ nepegaeTcs TeneoHHOE COOOIIEHNE U TAKOTO KE COJIeP KaHMS
TesnerpadHoe cooOlIeHne paBHOMEPHBIM KOAOM C JUTUTEIbHOCTHIO KaXKI0W MOCHUIKH
20 mc. OueHnTe 3KOHOMUYHOCTH TOTO M JIPYTrOTo METoja nepenayu. JuHamuaeckue
JTMATIa30Hbl CUTHAJIOB TIPUHSTH PaBHBIMH.

Komnemenmnocmno — opuenmupoegannasa zaoaua Nel6
Ha Bxox mnpuemMHOro yctpoicTBa, HAcTpoe€HHOro Ha 4actoty 500 kl'1g
BO3JICHCTBYET IOMEXa B  BHJC  TCPUOAUYECCKON  IOCIIEIOBATEIHLHOCTH



MPSAMOYTOJIBHBIX UMITYJIbCOB aMIUIUTY101 5 mB, cneayromux ¢ nepuogaom 40 mxc u
JUIMTEJIBHOCTBIO UMITYJIBCOB 5 MKc. B monocy mpomyckaHusi MIPUEMHUKA TOIAaeT
OJIHa U3 FapMOHHUK IIEPUOJIHYECKON IOCIEN0BaTENbHOCTH. OpeaenTe HoMep 3TOU
TapMOHUKH U AMIUIATYAY IOMEXH HA BBIXOJIE IPUEMHUKA.

Komnemenmnocmno — opuenmuposannas 3aoava Nel7

Pagnocsse Benercs Ha BosiHE 47 M C HCIOJIB30BAHMEM OJIHOIOJIOCHOM
aMIIMTyIHOM Moy siuuu (OM). Moy mupyroniuil CHrHal 3aHUMAET MOJIOCY YacTOT
100...6000 7y, ammoutynga Hecymero konebanus paBHa 100 B, xkosdduumeHT
aMIUIUTYIHOM Monayssinuu paseH 0,65. Onpenenurte HaMOONBIIYI0O U HAUMEHBIIIYIO
aMIUIMTYbl MOIYJIMPOBAHHOIO CHTHAaja, KpalHWE YacTOThl M IIMPUHY CIEKTpa
MOAYJIUPOBAHHOIO CUTHANA, €CIU BBIAEISIETCS HIKHSSL OOKOBas IOJIOCA YacTOT.
CocraBbTe MaTeMaTH4eCKyr0 Mojiesib OM curnana.

Komnemenmnocmuo — opuenmupoeannasn 3aoaua Nel8
Onpenenute MMUPUHY CIEKTPa YaCTOTHO-MOyaupoBaHHoro (UM) curnana u
COCTaBbTEC YpPaBHEHHE HECYIIETO KoJIeOaHMS, €ClIM paauorepeaTuuk padoTaeT Ha
BojaHe 4,16 wm, neBuanusa dacTtoThl paBHa S50 k/Yy, MakcuMajabHas 4YacToTa
MOYJUPYIOIIEro CUTHaIa paBHa 15 x/y, ammuTyaa Hecymero kojaedanus -100 B.

Komnemenmnocmuo — opuenmupoeannasn zaoaua Nel9

Ha Bxon npuemnuka noctynuio 1000 OUNOISIpHBIX UMITYJILCOB B JBOUYHOM
KoJze, u3 Hux “17-250. Onpenennre MaTeMaTHYECKOE OKHUIAHUE U TUCTIEPCUIO TIPU
IIPUEME CEPUM UMITYJIBCOB, €CJIM AMIUIMTY1a UMITYJIbCOB paBHa 2,6 B.

Komnemenmnocmuo — opuenmupoeannasn zaoaua Ne2(
[lo kanamy cBsi3M BeneTcs Mepenayda JIaHHBIX CO CKOpPOCThIO 48 xbum/c B
TedeHue 3 MHUHYT. JIMHAaMU4ecKuil quanazoH curHana coctasisieT 20 0b. EMkocTh
KaHaJla coriacoBana ¢ o0beMoM curnana (v, =V,.). Kak u3MeHuTCs BpeMs nepeadn

CUTHAJIA, €CIIA CKOPOCTH MEPEIavyy CUTHAJIA YBEJIMUUTCS B J1BA Pa3a, a AMHAMUYECKUN
JMaria3oH CUTHaia CTaHeT paBHbIM 15 057?

Komnemenmnocmno — opuenmuposannasn 3aoaua Ne2 1
Onpenenute MUPHUHY CIEKTpPa CUTHAJA, MEPEIaBAEMOro MO HEMNPEPHIBHOMY
KaHAJIy CBSI3M, €CJIM MaKCHUMallbHasi CKOPOCTh Tepemaun mHbopmaru paBHa 8,44
Mbum/c, MOIITHOCTH cuTHAaJIa B KaHane 19 mBm, MoniHocTh oMex 1 mBm.

Komnemenmnocmno — opuenmupogannas 3aoaua Ne22
Omnpenenure CHEKTpPaJbHYIO IUIOTHOCTh MomeXx (Oemnblif 1IyM) B KaHalle ¢
nojocoit wactot 312,3...359,4 xly, ecnu cpelHsss MOIIHOCTh CUTHaja paBHa 412
MKBm, iportyckHas crnocoOHOCTh KaHana 315,6 koum/c.

Komnemenmnocmuo — opuenmupoeannasn 3aoaua Ne23
3akomupyiite konoM IllenHona-daHo BoceMb COOOIIEHUM, BEPOSTHOCTH
nosiBjieHus: KoTopbix p(a;)=0,07; p(a»)=0,13; p(a3)=0,1; p(ay)=0,15; p(as)=0,2;



p(asg)=0,12; p(a;)=0,11; p(as)=0,12. CpaBHUTE SHTPOINUIO0 UCTOYHUKA CO CPEAHUM
YHCIIOM CUMBOJIOB, IPUXOISAIINXCS HA OJTHO 3aKOTMPOBAHHOE COOOIICHHE.

Komnemenmnocmno — opuenmuposannasn 3aoaua Ne24
3akoaupyiite kogom Xadpmana BoceMb COOOUIEHUHN, BEPOSITHOCTD MOSIBJICHUS
KoTopeIX p(a;)=0,06; p(a)=0,16; p(a3;)=0,1; p(a,)=0,15; p(as)=0,19; p(as)=0,13;
p(a;)=0,1; p(as)=0,11. CpaBHHUTE SHTPONMIO HUCTOYHHUKA CO CPEIHUM YHUCIOM
CHUMBOJIOB, PUXOSIINXCS HA OJHO 3aKOAMPOBAHHOE COOOIIIEHUE.

Komnemenmnocmno — opuenmuposannasn 3aoaua Ne25
3akomupyiite cooOmenne 1100 xomom Xommuura (7;4), uCHONB3ys
10 0 0
MOopoXJIaNlyo Matpuy: G= o ;1
0 0
0 0
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0 1
1 1
0 1
Komnemenmnocmno — opuenmupogannasn zaoaua Ne26
Omnpenenute DHEPTETUYECKUM BBIUTPHIII pUEMHUKA
(ha30MaHUITYTMPOBAHHBIX CHTHAJIOB 10 CPABHEHHIO C KOTEPECHTHBIM MPHUEMHUKOM

aMIUIUTYTHO-MaHUITYJIMPOBAHHBIX CUTHAJIOB, €CJIA BEPOSITHOCTh OUTMOOK COCTABIISIET
7-107.

Komnemenmnocmno — opuenmupoeannasn zaoaua Ne27

[To kaHaIy CBSI3U C TOMEXaMU NIEPEAAETCS OJIHA U3 IBYX KOMaH/I YIIPABICHUS
BBuAe 11111 u 00000, BeposiITHOCTHU Mepe1auu 3TUX KOMaH 1 COOTBETCTBEHHO paBHbI
0,7 1 0,3. BepoaTHOCTH MPaBUIILHOTO MpHueMa Kaxaoro u3 cuMBoiioB O u 1 pasHa 0,6.
CUMBOJIBI HCKAKAIOTCSI IOMEXaMH HE3aBUCUMO ApYr oT npyra. Ha BeIxoje kaHana
uMeeM KojoByro komOuHanmio 10110. Onpenenuth Kakas KoMOWHanMs Oblia
nepeaaHa.

Komnemenmnocmuo — opuenmupoeannasn zaoaua Ne28

PaccuuraiiTe OTHOIIIEHHWE CUTHAJI-TIOMEXa Ha BBIXOJIE€ MPUEMHHKA YaCTOTHO-

MOJYJIUPOBAHHBIX CHUTHAJIOB, €CJIM MOIIHOCTh curHaiza Ha Bxoae 10 mxBm,
CHeKTpajbHasl TUIOTHOCTh MOITHOCTH MoMexu (Oenbrid mym) 107'* Bm/ly, WHIEKC
YaCTOTHOM MOIyJIsiLMU paBeH 3,33, koadpuipieHT aMmuTy el 16 05, MakcuManbHas
4acTOoTa NEPBUYHOIO curHana 15 x/ly.

Komnemenmnocmuo — opuenmupoeannasn 3aoaua Ne29

Onpenenure Ha CKOJBKO BBIIIE MOMEXOYCTOMYMBOCTH IMpHUEMa YaCTOTHO-
MOJYJINPOBAHHOTO CHUTHAaja MO CPaBHEHHID C IMOMEXOYCTOMYMBOCTBHIO MpHEMaA
aMIUTATYHO-MOJYJIUPOBAHHOTO  CHUTHajda TMpPU  OJIMHAKOBBIX  CIEKTPaIbHOMN
MJIOTHOCTH MOIIHOCTH TOMEX U CPEeAHEH MOIIHOCTH MOIYJUPOBAHHBIX CUTHAJIOB.
[TapameTpbl IEPBUYHOTO CUTHAJA: MakcuMalbHas ydactota 10 x/y, koddduimeHt
ammatyn 15 ob. Kosdpduuuent ammmrynHor mopyisuuu 100%, neBuanms
YaCTOThI YaCTOTHO MOAYJIMPOBAHHOrO curnana 50 x/y.



Komnemenmnocmuo — opuenmupoeannasn 3aoaua Ne3(0
[TocTpoiiTe MmaTpuily A TPYHIOBOrO KOJa, CHOCOOHOTO HCIPABIATH
OJIMHOYHYIO OLIMOKY MpH nepeAade 16 cuMBOJIOB IEPBUYHOTO ajihaBUTA.

Ikaja OUeHUBAHUS pelIeHUs] KOMIETEHTHOCTHO-OPHEHTUPOBAHHOM
3aJ1a4M: B COOTBETCTBUH C JCHCTBYIOIICH B YHUBEpCUTETE OANIbHO-PEUTUHTOBOM
CUCTEMOM OlLIEHUBAHHUE PE3yJIbTATOB MPOMEKYTOUHOM aTTeCTallMi O0y4YaroIuXcs
ocymecTBisieTcs B pamkax 100-0apHON IKaIbl, IPU 3TOM MaKCUMAJbHBIN 0ast
MO0 MPOMEXKYTOUYHON aTTecTalli OOYyYaroIIMXCS MO 3a04YHON (opme 00yueHUs
coctasisieT 60 6aoB (ycraHoBieHo noJsioxkeHuem 11 02.016).

MaxkcuManbHOE KOJMYECTBO OallJIOB 3a pEIHIeHHEe KOMIETEHTHOCTHO-
OpPUEHTUPOBaHHOM 3a1aun — 15 Oanios.

bamn, mnonydeHHblid oOydarommmcsi 3a pEUIeHHEe KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOW 3a/layl, CyMMHUpPYETCS C OajlJloM, BBICTaBJIEHHBIM €My IIO
pe3yJibTaTaM TECTUPOBAHMSL.

OOwmit O6am IPOMEXKYTOUHOM arrecTaud CyMMHpyeTcs ¢ Oajuiamu,
MOJy4YE€HHBIMU O0YUYaIOLIUMCS 110 PE3yJIbTaTaM TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH
B TEUECHUE CEMECTPa; CyMMa 0ai108 nepeeooumcsa 6 OUeHKy no 5-0annvHoil
wKane cieoyrouum oopasom:

CooteerctBue 100-0a/u1pbHOM U 5-0aJUIBHOM IIIKAT

Cymma 6amioB no 100-0anbHoi mikane Ouenka 1o 5-6ajnpHOM IIKaje
100-85 OTJIMYHO

84-70 XOPOIIO

69-50 YIOBJIETBOPUTEIHHO

49 u meHee HEYJOBJIETBOPUTEIBHO

Kpumepuu oyenusanusn pewieHua KoOMnemeHmHoCmHO-0pUEeHmUpoEaHHoul
3a0auu:

13-15 06a/u10B BBICTABISICTCS OOyYarIIEMyCsi, €CJIU peIIeHUuEe 3aJadyu
JEMOHCTPUPYET TITyOOKOE TTOHMMaHHUE 00YyUYaroIUMCs MPeII0KEHHON TTPOOIeMbI
U Pa3HOCTOPOHHEE €€ pacCMOTPEHHE; CBOOOJHO KOHCTpyupyemas paboTa
MPEACTaBIIAECT COOOM JOTUYHOE, SICHOE U TTPH ATOM KpaTKOe, TOYHOE OMMCaHUE X01a
pemieHuss 3amadu  (TOCIEAOBATENBHOCTH (WM  BBIMOJHEHUSI) HEOOXOIMMBIX
TPYJIOBBIX JCHCTBUN) M (POPMYIHUPOBKY JOKA3aHHOTO, NPABWIHHOTO BBIBOJA
(oTBeTa); TIPU ITOM OOYYAIOITUMCS TIPEAJIOKEHO HECKOJIBKO BAPUAHTOB PEIICHUS
WM OPUTHHAIBHOE, HECTAaHAAPTHOE pelieHue (miu Haubosee 3pPeKTUBHOE, WU
HauOoJsiee palMOHAIbHOE, WIM ONTUMAJIbHOE, WJIM E€IWHCTBEHHO IPaBUILHOE
pelieHune); 3ajavya peuieHa B YCTAaHOBJIIGHHOE IIPErojiaBaTesieM BpeMs WU C
OTIEPEKECHUEM BPEMEHHU.

10-12 6anJ10B BBICTABISIETCS 00yYaAONIEMYCsl, €CIIU PElIeHNE 3a7a4uu
JEMOHCTPUPYET MOHMMaHHWE OOyYaroUUMCsl MPENsoKEHHOW MpoOsieMbl; 3anaya
pellieHa TUIOBBIM CIIOCOOOM B YCTAHOBJICHHOE MpErojiaBaTejieM BpeMs; UMEIOT
MecTto oOmue (pa3pl U (UIK) HECYIIECTBEHHBIC HENOYETHl B OMHUCAHUM XOJa
peleHus u (Uin) BbIBOJA (OTBETA).

6-9 0as110B BBICTABIISIETCS O0YUAIOUIEMYCSl, €CIIA PEILIEHUE 3a7a4u



JEMOHCTPUPYET TOBEPXHOCTHOE TIOHMMAaHUE OOyYaOIIMMCS TIPEIJI0KEHHON
poOJIEMbI; OCYIIIECTBICHA TIOMBITKA MIA0JOHHOTO pEIIeHHs 3aJadd, HO MPH ee
pElICHUH  JOMyIICHBl OMMOKA ©  (WIM) TIPEBHIINICHO  YCTaHOBJICHHOE
IperoaaBaTesieM BpeMs.

0-5 6a10B BRICTABISICTCS 00YUAIOMIEMYCsl, €CIIA PEIICHUE 3a/1a4yu
JIEMOHCTPHPYET HETOHNMAaHUE 00YJIArOIIUMCS MTPETI0KEHHOU MPOOIeMbl, U (WITH)
3HAYUTEILHOE MECTO 3aHMUMAIOT 00mure (ppasbl U TOJOCIOBHBIC PACCYKICHHUS,
(unn) 3a7a4a HE pellieHa.



