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OueHouHble MaTepuagbl — 3TO COBOKYMHOCTh Y4EOHO-METOIUYECKUX
MaTepuanoB (KOHTPOJBHBIX 3aJaHHi, omucaHuii GopM U  TPOUEAYp),
MpeHa3HAYEHHBIX [JIs OLICHKM KauecTBa OCBOEHHUS OOYyYalolMMHUCS JaHHOMU
JTUCIUTIIMHBI KaK 4YacTH OCHOBHOW mMpodecCHOHaIbHON 00pa3oBaTeIbHON
MIPOTPAMMBI.

Llenp — OLIEHUTh COOTBETCTBUE 3HAHMI, YMEHHUI U YPOBHS TPUOOPETEHHBIX
KOMIIETEHIIMM,  oOydamommxcs  1edassM U TpeOOBaHUSIM  OCHOBHOM
npodeccuoHanbHONM  00pa3oBaTeNbHOM MPOrpaMMbl B XOJI€  IMPOBEICHUS
TEKYILIETr0 KOHTPOJIS U IPOMEKYTOUHON aTTECTAIUU.

OcHoBHast 3amaya — OOECHEYUTh OLIEHKY YPOBHS C(HOPMHUPOBAHHOCTU
OOIIIEKYJIbTYPHBIX, obmenpodeccunoHaaIbHBIX u podeCcCUOHATBHBIX
KOMIIETEHIINI, MpUOOpeTaeMbIXx OOydYalomMMCS B COOTBETCTBUM C 3TUMH
TpeOOBaHUSIMU.

KoHTposib 3HaHuii mpoBoaHuTCS B (OpME TEKYLIEro KOHTPOJIS H
IIPOMEKYTOUYHOM aTTECTALUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCA C IENbIO0 ONpPENEIICHUS
CTEIIEHH YCBOEHHUS Y4YeOHOro MaTepuaja, CBOEBPEMEHHOI'O BBISBICHUS U
YCTPAaHEHHUS] HEIOCTAaTKOB B  TMOJArOTOBKE OOy4YaloIIMUXCA MW [PUHATHA
HEOOXOJIMMBIX MEp IO COBEPIICHCTBOBAHMIO METOAMKHU IpPENojaBaHusl yueOHOU
JUCUUIIMHBI (MOJYJIA), OpraHu3aluy paboThl 00ydYarImMUXCAd B XOAE YYEOHBIX
3aHATUI ¥ OKa3aHWsI UM UHIUBUAYaJIbHON ITOMOIIY.

K koHTponto Tekylien ycneBaeMOCTH OTHOCSTCS TPOBEPKA 3HAHUM,
YMEHMM M HaBBIKOB, NMPUOOPETEHHBIX OOYUYAIOIIMMUCS B XOJI€ BBIIOJHEHUS
WHIUBUJIyAIbHBIX 33JaHUN HAa NPaKTUYECKUX 3aHATHSIX U JA0OpaTOPHBIX
pabotax. [Ipu oLeHHMBaHMU PE3yJbTATOB OCBOEHUS NPAKTHUYECKUX 3aHATUHA U
7a00paTOPHBIX padOT NMPUMEHSIETCS IIKala OLEHKH «3a4TEHO — HE 3a4TEHO».
KonnuectBo n1abopaTOpHBIX M MPAKTUYECKUX pabOT W MX TEMaTHKa OINpejesieHa
paboueil mporpaMMoi AUCIUIUIMHBI, YTBEPKICHHOHN 3aBeIyIOIUM Kadeapou.

Pe3ynpTaT BBINOJHEHHS KaXAOTO HWHAMBUAYAJIBHOIO 3aJaHMS JIOJDKEH
COOTBETCTBOBATh BCEM KPUTEPUSIM OLIEHKA B COOTBETCTBUU C KOMIIETEHIUSIMU,
YCTaHOBJICHHBIMH IS 33JaHHOTO pa3/ena IUCIHUILIAHBIL.

[IpoMexXyTOUHBI  KOHTPOJAb IO  JWCUUILIMHE  OCYIIECTBIISIETCS
IIPOBEJACHUEM TEOPETUYECKOIO 3a4eTa.

dopMa MpoBeJIEHUs IK3aMEHa — MUCbMEHHBIM OTBET MO YTBEPKIACHHBIM
9K3aMEHALIMOHHBIM OmiieraM, Cc(OPMYJIUPOBAHHBIM C YYETOM COJEp)KaHUs
y4eOHOW JHUCIUIUIMHBL. B 3JK3aMEHAIlMOHHBIM OWJIET BKJIIOYAETCA JBa
TeopeTuueckux Borpoca. [locne BbIMONMHEHNUS MUCbMEHHOM paboThl 00y4aemMoro
MPOU3BOAUTCS €€ OLEHKA IMpernoaaBaTeiaeM U, TP HEOOXOIUMOCTH, MPOBOAUTCS
TeopeTuueckas oecesa ¢ 00yyaeMbIM JUIsl yTOUHEHUS 9K3aMEHAMOHHOW OIICHKHU.



Onucanmne nmokasareJsieil U KpuTepreB OLlCHUBAHUS KOMIIETEHIUIl Ha
Pa3IMYHBIX 3Tanax ux GOpMHPOBAHNS, ONIMCAHNE IKAJI OLCHNBAHUS

CpopMupoBaHHOCTh KAXKJIOW KOMIIETEHIIMM B paMKaX OCBOCHUS JTaHHOU
JVCLUIUIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM IIKAJIE:

1) MOPOTOBBIA  yYpOBEHb  SIBISICTCSl  00s3aTENbHBIM 111 BCEX
0Oy4JaronIMxcs Mo 3aBEPIICHUH OCBOCHUS TUCIUILIAHBI;

2) MPOJABUHYTHII YPOBEHB XapakTepu3yeTcs MPEBBIIICHUEM
MUHUMAJIBHBIX ~ XapaKTePUCTUK  CHOPMUPOBAHHOCTH  KOMIIETCHIIUH 110
3aBEPIICHUU OCBOCHUS JUCHUILINHBI;

3) ATAJOHHBI YPOBEHb XapaKTEPU3YETCS MAKCUMAJIbHO BO3MOYKHOU
BBIPAXKEHHOCTHhIO KOMIIETEHIINHI U SIBJISIETCS] BAXKHBIM KaUY€CTBEHHBIM OPUEHTUPOM
JUISl CAMOCOBEPILICHCTBOBAHUSI.

[Ipu noctaTouHoMm KauecTBe ocBoeHUs Oosiee 80% MpuUBEIECHHBIX 3HAHUMH,
YMEHHUI ¥ HaBBIKOB IPEINOJABATENb OLICHUBAET OCBOCHUE TAHHON KOMIIETEHIIUH
B paMKax HACTOSIIEH NUCIUIUIMHBI HA 3TAJIOHHOM YPOBHE, PU OCBOCHUH OoJjiee
60% mnpUBENECHHBIX 3HAHWI, YMEHH W HABBIKOB — Ha MPOJABUHYTOM, IMpHU
ocBoeHunu 6osaee 40% npuBeAEeHHBIX 3HAHUN YMEHUH U HABBIKOB — HA IOPOTOBOM
ypoBHe. IIpu ocBoenuu menee 40% NpuBENCHHBIX 3HAHUN, YMEHUM W HABBIKOB
KOMIIETEHIIMS B paMKaxX HaCTOSIIEN JTUCIUIUIMHBI CYUTAETCS HEOCBOCHHOM.

YpoBeHb CcHOPMHUPOBAHHOCTH KAXKJAOM KOMIIETEHIMH HA Pa3JIAYHBIX
sTanmax ee¢ (OpPMUPOBAHUS B TMPOIECCE OCBOCHUSA JIAHHOW JIUCHUILIAHBI
OLICHUBAETCA B XOJ€ TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPEICTABICHO
Pa3JIMYHBIMU BUJAMH OLICHOYHBIX CPEJICTB.

[IpenonaBaTeneM OLIEHUBAETCA COJAEpX aTelbHAsi CTOPOHA M KadyecTBO
MaTepHuaioB, MPUBEJACHHBIX B OTYETaX CTYJEHTa MO JabOpaTOpHBIM paboTam, a
TaKke B TIOSICHUTENBHBIX 3alUCKax K KypcoBoMy mpoekty. Kpome Toro,
MPENOJABATEIEM  YYUTHIBAIOTCS  OTBEThl  CTYAEHTa Ha  BONPOCHl MO
COOTBETCTBYIOIIMM BUJIaM 3aHSITUHN MIPU TEKYILEM KOHTPOJIE:

— KOHTPOJbHBIE OMPOCHI;
— JIOMYCKH U 3alllUThI TJA0OPaTOPHBIX PadoT;
— 3aJIaHus 110 TPAKTUYECKUM 3aHSITHUSIM.
[IpuHMMaeTcs BO BHUMAaHUE 3HAHUS 00yJarOIUMHUCS:
— OCHOBHOU TepMuHOJIOrUH B obsactu OMC;
— METOJOB AaHajgu3a M OCHOBHBIX NPUHLMUIIOB yrpasiaeHus PUYP wu
obecneuenust OMC.
HaJM4yue YMEHUH:
— TI0 VICCIIEIOBAHUIO [1apameTpoB 151 XapaKTEPUCTUK OMC

PaIuO3JIEKTPOHHBIX CPEJICTB.

Kpurepuu onienuBanust ypoBHs C(hOPMUPOBAHHOCTH KOMIIETEHIIUH B MPOIECCE

BBITIOJTHEHUSI M 3aIUTHI Ja00PaTOPHBIX padOT, MPAKTUUYECKUX 3aHATHM, 3aUeTa:
— 41%-60% mnpaBUIBLHBIX OTBETOB COOTBETCTBYET IIOPOTOBOMY YPOBHIO

c(hOpMUPOBAHHOCTH KOMIIETEHITMU HA JAHHOM 3Tare ee GOpMUPOBAHUS;



— 61%-80% mnpaBUIBHBIX OTBETOB COOTBETCTBYET IMPOJBUHYTOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIECTEHITMN HA JAHHOM 3Tare e¢ GOpMUPOBAHUS;
— 81%-100% mpaBUIBHBIX OTBETOB COOTBETCTBYET JTAJIOHHOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIETEHIIMU HA JaHHOM 3Tare ee popMUpOBaHUS.
ChopMupOBaHHOCTH YPOBHS KOMIIETSHITUH HE HUKE TIOPOTOBOTO SIBIISICTCS
OCHOBAaHHUEM JJI IOycKa, 00y4aroIerocs: K MpoMeKyTOYHOM aTTeCTalluu 10
JTAaHHOUW NUCIUILINHE.
N3ydyeHue NUCHMILUIMHBI 3aKaHYMBAETCS 3a4€TOM, B COOTBETCTBUHU C yUE€OHBIM
IJIAHOM. 3a4eT MPOBOJUTCS B COOTBETCTBUHU C PYKOBOASIIUM JOKYMEHTOM
«ITonoxkxenue o mpoMexkyTouHo arrectauum» oT 13.04.2016r. Kpurepun
OIICHUBAHUS MPOMEKYTOYHOU aTTECTAIUH MPEJCTABICHBI B TAOHIIE.

Mlkanxa
OLICHUBAHHUSA

Kpurepuu oneHuBanus

«3aAYTCHO»

CTYACHT J0JIZKCH: ITPOJCMOHCTPHUPOBATh JOCTATOYHO ITOJTHOC
3HAaHHUC MaTcpHrajia,; IPOACMOHCTPHUPOBATh 3HAHNEC OCHOBHBIX
TCOPCTUICCKUX HOHHTHﬁ; JOCTAaTOYHO ITOCJICAOBATCIIBHO,
I'paMOTHO U JIOTHYCCKHU CTpOﬁHO H3jiaraTb MaTcpuall; yMCTb
caAcIaTb JOCTAaTOYHO 00OCHOBaHHEBIE BBIBOJBI I10 U3JIaraCMOMY
MaTcpraily, OTBCTUTH Ha BCC BOIIPOCHI 6I/IJ'ICTa, IIpru 5TOM
BO3MOZKHO AOIIYCTUTDb HCIIPUHIUIINAJIBHBIC OITNOKH.

«He3a4YeT»

CTAaBUTCH B CJIy4yae: HE3HAHUS 3HAYNUTEIbHOW YacTH
MIPOTPAaMMHOI0 MaTepuasia; He BJIaJIcHUS TOHATUNHBIM
anmnapaToM JUCIMIUIUHBI; CYIIECTBEHHBIX OMMOOK MpHU
M3JI0)KEHUH Yu4eOHOTro MaTepuasia; HEyMEHHs CTPOUTh OTBET B
COOTBETCTBUU CO CTPYKTYpPOU M3J1araéMoro BOIpoca; HEYyMEHUs
Jie7aTh BBIBOJIBI IO M3JIaraéMOMY MaTepualy.

OneHka «He3a4eT) CTaBUTCS, €CJIM CTYJAEHT HE BBIMOJHUII
3a/laHusl, MPEyCMOTPEHHBIE pabodeil mporpaMmoit
JTUCIUTLIUHBI, B COOTBETCTBHH C YY€OHBIM IpauKOM, B TOM
YUCJIe, €CJIM HE BBITTOJHUI MPAKTUYECKYIO YacTh
(;1aGopatopHbie pabOTHI).

Kaxk npaBuio, orieHKa «He3a4eT» CTaBUTCS CTYJEHTaM, KOTOpbhIe
HE MOTYT IIPOJIOJDKUATH 00yUYeHHe TT0 00pa30BaTeIbHON
nporpamMmme 06e3 JTOMOJTHUTEIbHBIX 3aHITUH 10
COOTBETCTBYIOIIEH MuCIUIUTNHE ((HOPMUPOBAHUS U PA3BUTHUS
KOMIIETEHIINM, 3aKPETUICHHBIX 3a JaHHOW JUCHIMUIUIMHOMN).
OneHka «He3a4eT» BBICTABISETCS TaK¥Ke, €CIU CTYACHT MOCIe
Hayalia 3a4eTa 0TKa3aJcs €ro C1aBaTh WM HAPYIIWJI [IpABUIIa
cJa4yu (CIuchiBa, MOJACKa3bIBalI U T.J.).




IHacnopT ¢oHaa O1LIEHOYHBIX CPEICTB MO AUCHUILTHHE (MOTYJII0)

Hanmenosanue Komnerenmu
Hanpagnstomue cuctemsl [1IK-2.1
DJIEKTPOCBSI3U
Pacnpoctpanenue paauoBoiIH U [1K-2.1
aHTEeHHO(HUIEPHBIC YCTPONCTBA
VYcrpoiicTBa mprueMa CUTHAJIOB B [1K-2.1

TCIICKOMMYHHKAIIMOHHBIX CUCTCMAX

YerpoiictBa popmupoBanus curnanos | [1K-2.1
B TE€JICKOMMYHUKAIIMOHHBIX CUCTEMaX

OnexTponuranue yctpoicts u cucrem | [1K-2.1
TEJIEKOMMYHUKAIUU

[udporas 06paboTKa CUTHAJIOB I1K-2.1

DnexkTpoMarauTHBIC 1Mo ¥ BoHbl | [1K-2.1

KonTpoJsbHble Bompocsl mo JjadoparopHoit padore «MccienoBanue

BO3HUKHOBEHMSI BHENOJIOCHBIX U3JIyYeHUH paauonepeaT4uKoBy.
1. Yto Takoe BHEMOJIOCHOE U3TyYeHUEe, KaKOBa MPUPOJIa €r0 BO3SHUKHOBEHHS ?
2. Kakue BUIbI HEXKENATEIbHBIX U3ITYYEHUMN BBl 3HACTE?
3. UTo Takoe COBEPIICHHOE U3JIyYeHHE?
4. Kak cBszanbl ¢GopmMa MOIYIUPYIOIIETO CUTHajda W CKOPOCTh CIaJaHus
orubarorieit criekrpa’?
5. YUto BIMsET Ha LIMPUHY CIIEKTPA paHOCUTHAIA?
6. Kakue BbI 3HaeTe Mephl, 00ECIIEYNBAIOIINE CHIDKEHUE YPOBHS BHEMOJIOCHOTO
U3IIy4eHUs?
7. Kakue Bbl 3Ha€T€ KOHTPOJIbHBIE YPOBHU M MOJIOCHI YacTOT W JIA YEro OHU
HCMOJIB3YIOTCA?
8. Uto Takoe 3aHMMaeMasi 0JI0Cca YacTOT U KaK OHA OLIEHUBAETCS?
9. Kakue cymectByloT (QopMbl MOAYJUPYIOMIUX CUTHAJIOB M Kak OHU
COOTHOCSITCA C TOYKH 3pEHHS CKOPOCTH CHaJaHusi Oruoaromeid Ccrekrpa
MOITHOCTH?

KonTposbHble BOmpochl mo JadoparopHoit paodore «HUcciaenoBanue

BO3HUKHOBEHHSI MOOOYHBIX U3JIy4YeHHH paanonepeaaT4uKoB.
1. Yto Takoe moboYHOE M3TyUeHHE, KaKoBa MPUPOa €r0 BOZHUKHOBECHHUSI ?
2. Kakue Bl TOOOYHBIX U3JIYyYEHHU BBl 3HAETE?
3. UTo Takoe rapMOHUKH, B UEM UX MPUUYMHA U KAKUE CYLIECTBYIOT METOJbI UX
CHIKCHUS?
4. Yto Takoe cyOrapMOHHMKH, B YeM UX MPUYMHA U KAKHE CYIIECTBYIOT METOIbI
WX CHYDKCHHUS?
5. Uto Takoe KOMOWHAIMOHHBIE W3JIYYCHHS, B 4YeM HUX MPUYUHA U KaKUE
CYILIECTBYIOT METOIbI UX CHUKEHUSI?




6. Uto Takoe MHTEPMOAYJISLMOHHBIE U3IyYEHHs, B UEM HMX NPUYMHA U KaAKUE

CYILLECTBYIOT METOABI UX CHUKCHUSA?

7. Yto BIUsAET HA YPOBEHb HHTEPMOAYISIHMOHHBIX COCTABISIOIINX ?

8. Kakue nHTepMOayIIMOHHBIE COCTABIIAIONIME HaOO0JIee ONacHbl U ToueMy?

9. Uro Takoe mapa3uTHbIC U3ITYYEHUS, B UEM HUX MPUYMHA U KAKHE CYLIECTBYIOT

METO/BI UX CHUKCHUA?

10. B yem pa3HuLa 1 4YTO OOILETO Y BHEMOJIOCHBIX U MOOOYHBIX U3Ty4YEHUN?
KoHTpoJibHbIE BONIPOCHI 10 J1a00paTOpHOil padoTe «XapaKTepUCTHKH U
napaMmeTpbl IMC paauonpueMHUKOB.

1. Kakue Brl 3HaeTe kaHaibl IpyemMa 1 B 4eM UX 0COOEHHOCTH?

2. Yro Takoe XapakTEpUCTHUKAa YACTOTHOW M30MPATEIbHOCTH PAaJUONPHUEMHUKA U

KaK OHA U3Mepsiercs?

3. Uro Takoe BOCHPUMMYHMBOCTh MPHUEMHHMKA K HEOCHOBHBIM KaHajam

IIPOXO0XKJICHUS TIOMEX U YEM OHA OIPEAEISAeTCSA?

4. Yto Takoe MoOOYHbIE KaHAJIbI IPUEMa U KaKOBA MPUYMHA UX BO3SHUKHOBEHUA?

5. Kakue Bbl 3Haere noOouHble KaHaJIbl IpUeMa MU OT YEro 3aBUCUT

BOCIIPUUMYHUBOCTh IPUEMHHUKA K IOMEXAM I10 3TUM KaHajlaM?

6. Kakume Bbl 3Haere MeTOABl CHM)XKEHHUS BOCHPHMMYMBOCTH IPUEMHHKA K

MOOOYHBIM KaHaJlaM npuema’?

7. UTO Takoe BHEIOJIOCHBIE KAaHAJIBI IIpUEMAa W KAKOBBl IPUYHMHBI HX

BO3HUKHOBEHHUS?

8. Uto Takoe OJOKMPOBAHME U NEPEKPECTHBIE MCKAKEHUS, B YEM IMPUUYMHA UX

BO3HUKHOBEHHS?

9. Kak ounenuBatorcs KodhduueHT OMOKUpoBaHUS U KOADUIIMEHT

MIEPEKPECTHBIX NCKAKEHUM ?

10. Yto Takoe MHTEPMOIYJSALMS B NPHUEMHHUKE, KAKOBBI YAaCTOTHBIE YCJIOBHS

BO3HMKHOBEHHUSI HHTEPMOYJIALIMOHHOTO KaHajia npuema?

11. Kakue Bbl 3HaeTe crmocoObl GOpbObI ¢ MHTEPMOIYJSIIMOHHBIMU KaHaJIaMu

npuema?

12. B ueM pa3HuIla U 4YTO OOILIEr0 y BHEMOJIOCHBIX M MOOOYHBIX KaHAJIOB

npuema?

OueHoyHble cpeacTBA AJIs1 NPOBEACHUA aTTECTALMU 00y4aI0IIMXCH 10

AUCHHUILINHE (3249€eT)

1. Hanpasnenus pa3Butus Teopun u npaktuku IMC POC.

2. Tlousarue u ocobennoctu PUP. Opranu3aiimoHHbIe U MPAaBOBbIE OCHOBBI

ucnons3oBanus PUP.

MexnyHapoaHble M HallMOHAJIBHBIE OpraHbl ynpasiieHus PUP.

[Tpunnune! ynpasnenus PUP.

5. Pernament paguocsszu. TPY, tunsl 3anuceid. Tunsl paguociyx0, KaTeropuu
UX paclpeneseHus.
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6. OpraHu3alMOHHBIE W TPOILEAYPHBIE METOIbI MOBBIMIEHUS 3((HEKTUBHOCTU
ucnoJiib3oBanus PUP.

7. DKOHOMUYECKUE MPUHLHUIBI TMOBBIIEHUS 3((HEKTUBHOCTH HCIOJIb30BAHUS
PUP.

8. TexHuuyeckue MPUHIIMIIBI TOBBIIICHUS 3PPEKTUBHOCTH UCTIOIb30BaHuss PUP

9. Knaccuduxkanusa paguornomex. HOMII.

10.ITapameTrpsr HOMIL.

11.MunycTpuaibHbIe TOMEXH.

12.OcHOBHbBIE UICTOYHUKN UHAYCTPUATBHBIX PAIUOTIOMEX.

13.Xapakrepuctuku u napamerpsl OMC paaunonepenaryukoB. OCHOBHOE
n3iyyenue. Kiacc uzmydenus.

14. Xapakrepuctuku u mapamerpbl IMC paguonepenaryukoB. BHenosocHble
U3ITyUYCHUSI.

15.Xapakrepuctuku u mnapamerpel OMC paaunonepeaaruyukoB. IloOounbie
U3ITyUYCHUSI.

16."apMOHUKH ¥ CyOTapMOHUKH B TIEpeIaTynuKaXx.

17.VlaTepMOAYNAIIMOHHBIC U3TyUYEHHUS B MIepeIaTINKaXx.

18.KomMOuHa1IMOHHBIE U TApa3UTHBIC U3TYUYEHUS B epeaTunKax.

19.Xapakrepuctuku u napamerpsl IMC paanonpueMHUKOB: KaHAJBI IpHEMa.

20.Xapaktepuctukn ¥ napamerpel  OMC  paguONpPUEMHUKOB  IIpHU
OJHOCHUTHAJILHOM Bo3aeiicTBuu. XYMU.

21.I1o0ouHble KaHabl MpueMa. BoCIpUUMUYUBOCTh MPUEMHHKA MO MOOOYHBIM
KaHajam.

22.Xapaktepuctuku ¥ mapamerpel  OMC  paaMONPUEMHUKOB  TpHU
MHOTOCUTHAJIbHOM BO3JIEHCTBUU. BHEMOIOCHBIE KaHAIBI TIpUEMa.

23.biokupoBanue B paIuonprUeMHUKAX.

24.TlepexpecTHbIE HCKAXCHHSI B PAAHOTIPUEMHUKAX.

25.IHTepMOIyISIIUOHHBIE UCKAXEHUS B paJUONPUEMHUKAX.

26.Xapakrepuctuku punepos, Baustonue Ha OMC.

27.XapaKkTepuCTUKU aHTeHH, Biustomue Ha OMC.

28.0c00eHHOCTH U CBOMCTBA CPEe/Ibl PACTIPOCTPAHEHHUS CUTHAJIOB M TIOMEX.

29.00mmas xapakrepuctuka 9MO. Ee ocobenHocTH.

30.Ananuz DMO. MeToab!l OLIEHKH.

31.MeTobI IOTy4YEeHUSI IETEPMUHUPOBAHHBIX OlIeHOK. [TapHast onenka.

32.MeToapl  TOMy4YeHWS JACTEPMUHUPOBAHHBIX  OLEHOK. [pymmoBas u
KOMIUIEKCHAs OLIEHKH.

33.Metoasl MTOJTYYEHHUS BEPOSATHOCTHBIX OLIEHOK OMC.
[Tapnas oueHka.
34.Metoasl MTOJTYYEHHUS BEPOSATHOCTHBIX OLIEHOK OMC.

['pynmoBast U KOMITJIEKCHAS OLICHKH.
35.3a1aun SKCriepuMeHTaIbHBIX HccieaoBanuii OMC.
36.MeToasr MoaenupoBanus DOMO.



37.Metoasl u ocoOeHHOCTH M3MepeHuit xapaktepuctuk SMC.
38.HaTtypHble ucnbITaHUS.

39.CreH0BbIC U3MEPEHUS U UCTIBITAHUSI.

40.006ecneuenne DMC Ha OCHOBE TPOCTPAHCTBEHHBIX (haKTOPOB.
41.06ecnieuenne DMC Ha OCHOBE BpEMEHHBIX (PaKTOPOB.
42.006ecneuenre DMC Ha OCHOBE YaCTOTHBIX (PAKTOPOB.

HpI/IMepHBIe OTBETHI HA HEKOTOPLIC YIK3AMCHAIIUMOHHDBIC BOIIPOCHI

Bonpoc 14. Xapakrepuctuku u napamerpsl IMC paaunoneperaTuyukoB.
BHenoJiocHbIe M3JTy4YeHMS.

BHenosocHOE HW3JIy4eHHE CBSI3aHO C IPOLIECCOM MOMYJISIUMM CHUTHAJA.

OO0yCJIOBJIEHO OHO:

® UCIOJb30BAHUEM CHUTHAJIIOB C OOJbIIECH I[IMPUHOM CHEKTpa, YeM ITO
HE0OXO0IMMO 7Sl BBITIOJIHEHUSI CTAaHIIMEN CBOE OCHOBHON (DYHKIIUU;

e HenuHeHOCThIO AX 1 @UX Tpakra;

® NPUMEHEHHEM MOAYJIHUPYIOIIUX CUTHAJIOB U3JIMIIHE OONBIIOTO YPOBHS;

® OIPaHWYEHUEM AMIUIATY/bI, KBAHTOBAHUEM U JP.

B pesynbrare B CHEKTpE H3IYYAEMbIX pPAJAUOCUTHAIOB MOSBISIOTCS
COCTAaBIIIONINE, JICKAIHUE BHE NOJOCH Il,. DT W3IydeHUs HEONPaBIaHHO
PaCIMPSIOT 3aHUMAEMYIO I10JI0CY YaCTOT U MOTYT CO3/1aBaTh IIOMEXU CTAHLIMAM,
pabOTaOIIMM Ha COCETHUX KaHalax.

OruOaromasi CHeKTpa BHEMOJOCHBIX W3JIyY€HUN TNpPEeacTaBiIsieT coOoM
yOBIBAIONIYI0 (DYHKIMIO OT BEJIMYHMHBI PACCTPOMKH OT NMPUCBOECHHOW YaCTOTHI.
[Tostromy omnol u3 xapakrepuctuk IMC IIP]] sBiserca nomoca yacrtot I1; Ha
ypoBHe otrcu€ta —X ab. 3Hauenue II; ompenenseTrcs Kak IOJoca 4acToT, B
npeniesiax Kotopo cocpenoroueHo 99% wuzmyyaemoit momHoctu. Ilpu IL=I1,
rOBOPAT, 4YTO W3NydeHUe coeepuiennoe. bonbmuuactBo [IPJI  umeer
LIMPOKOIIOJIOCHOE HecosepuieHHoe n3nydenue, korna Il; > IT,,.

3nauenue I1; CUIbHO 3aBUCUT OT (POPMBI MOAYJIMPYIOIIET0 CUTHAjla U BUAA
MoAysuuu. [l curHanoB MOYTHM BcexX KiaccoB mnojoca II; He A0mKHA
npesbiath I, 6onee yem Ha 20 %. [Ins ompeneneHus ckopoctu yObIBaHHUS
MHTEHCHUBHOCTH BHEMOJOCHOTO M3JIy4YeHUsl MUCIOJIb3yeTcs mnonoca yactor Ilx Ha
ypoBHe X = -60 b OTHOCMTENBHO OCHOBHOrO wu3nyuyeHus. [Ipu oneHke
yacToTHOTO pazHeceHus: POC ucnosnab3yeTcss KOHTpoJibHAS nojioca yacTtoT Il Ha
ypoBHe X = -30 n1b. OTH M01I0CH periaMeHTUPOBAHBI.

I[Io TOCT 23611-79 mnox BHENMOJOCHBIM H3IYyYEHUEM I[OHHMAETCS
U3JIy4eHHE B MOJIOCE YacTOT, MPHUMBIKAIOMIEH K HEOOXOAUMOM IMOJIO0CE YacToT,
ABJIAIOIIEECS] PE3YJbTaTOM MOJYJSLMM CHUTHajda. OTO U3JIYyYEHHUE SIBIIAETCS
HEXeJaTelIbHbIM, MO3TOMY LEJIeco00pa3Ho Co37aBaTh TaKUE CUTHAIbl WIH
CHOCOOBl MOZYJISIMHN, KOTOpBIE CHIKadu Obl €ro ypoBeHb. B TO ke Bpems



chopMUpOBaTh  U3IMyYEHHUE, TMOJHOCTHIO CBOOOJAHOE OT  BHEMOJOCHBIX
COCTABJISIFOIIUX, HEBO3MOXKHO.

JUIsi yMEHBIIEHUS] UHTEHCUBHOCTH BHEIOJIOCHBIX KOJIEOaHH HE0OXOAMMO
MOJIYYUTh MAKCUMAJIbHO OOJBIIYIO CKOPOCTh CIaJlaHus OTHOAIOIIEH CIIeKTpa Mpu
YBEJIMYEHUH PACCTPOMKHM IO YacTOTE€ 3a NpenesaMd HEOOXOJUMOHM IOJIOCHI.
BOJBIIMHCTBO CHUTHAJIOB B PaJMOCBA3M U JIOKAIIMM HMMEIOT HECYIIYI0 4YacToTy,
3HAYUTEIBHO MPEBBIIAIONIYI0 MAKCUMAIbHYIO YACTOTY MOIYJIALMH. JlJI1 OLleHKH
CIIEKTpa TAaKOr'0 CUTHAaJa JJOCTATOYHO OLIEHUTH JIUIb CIIEKTP €r0 MOAYJIUPYIOUIEH
¢bynkuu. B obmiem ciydae cKOpoCTh crajaHusi oru0aromieil CreKTpa 3aBHCHUT
OT HENPEpPHIBHOCTU CAMOTO CUTHajla M €ro Mpou3BOAHBIX. JlokazaHa Teopema,
rnacamas, urto, ecnu curHan f(t) u ero mpomssommeie f(t) ... fMI(1)
HenpepsiBHbl, a fM(t) koHeuna, To mpu Q—oo ormbaromas crektpa G(Q)
yOBIBACT He MeIeHHee, YeM  G(Q), rie G(Q) = A/Q™, wm
v(QQ) =20 (m+1) nb/nexany.

Orta Teopema NaeT MyTh K IMOCTPOCHHUIO CHUTHAJIOB, MUMEIOLIUX OBICTPOE
criaJlaHue BHEMOJIOCHBIX KoJeOaHui: yem OoJiee 3aKpYIJIeHbl CUTHAI M BCE €ro
POU3BOAHBIE, TEM OBICTpEE CIaJaeT Orumdaromas CIEeKTpa B 3aBHCUMOCTH OT
pacCcTpOMKH.

Haunbonee pe3kuil cnaj BHEMOJIOCHBIX KOJIeOaHUM MOXET ObITh 0OecreueH
rayCCOBBIM MOJYJUPYIOIIUM HUMITYJIbCOM, BCE MPOU3BOJHBIE KOTOPOTO TaKKe
ONMCBHIBAIOTCS TayCCOBOM KpPUBOW, T.€. HENPEPBIBHBI M KOHEYHBL. OpHAKO
UJCAbHBIA TayCCOB HUMITYJIbC HMEET OECKOHEYHYIO JUIMTEIhHOCTh, T.C. Ha
IpaKTHUKE HE peanusyercs. B kadecTBe MpaKTHUECKUX MPUOIMKEHUN K TaKOMY
CUTHAJIy PacCMaTpPUBAIOTCS MOIYJIUPYIOIINE HMITYJIbChl C OTHOAroIel Bua
cos(nt/t), COS%(mt/t) M T.I. WAM yCEYEHHBIH IO BPEMEHH TayCCOB MMITYNLC (C
«IBENIECTATIOM ).

Ha mnpaktuke penieHue 3aadyd CHHXKEHHSI BHEIMOJOCHOTO W3Iy4YeHUs
pernraeTcsi OTHUM U3 IBYX CIIOCOOOB.

[lepBbiii croco0 mpenanonaraeT npuMeHeHue GopMUPYIOMUX (UIBTPOB.
[Ipuuem ot GuabTpel MOryT OBITHh peanu3oBanbl B Buae OHY, c
XapaKTePUCTUKAMH,  OOCCIECUYMBAIOMIMMH  TPH  BXOJHOM  HUMITYJIbCHOM
BO3JICUCTBUM OTKJIMK 3agaHHOW ¢opmbl. JIMbOO peanusyroTcsi TOJIOCOBBIC
(GUIBTPHl Ha MPOMEKYTOYHOM (MOJHECYIIEH) YacToTe A MOIYJIMPOBAHHOTO
CUTHaJja, obecreunBaronme TpedyeMyro Moj0Ccy BbIXOIHOTO CUTHAIA.

Btopoit cmoco® mpeamosiaraeT CUHTE3 MOIYJHUPYIOIIUX HMITYJIHCOB
3alaHHON (OPMBI U BBITIOJHIETCS C MCIOJIB30BAHUEM IHUGPOBBIX METOJ/OB
(hopMUpPOBaHUS CUTHAJIOB.

Bomnpoc 16. 'apMoHMKHN U CyOrapMOHUKH B IepeIaTYnKax.
H3znyuenua na capmonukax — 53TO PaJUOUBIYYEHUs MepeAaTuMka Ha
4acToTax, CpeHee 3HaY€HHWE KOTOPBIX B LIENOE€ YUCIO pa3 OoJblle CPeaHEro



(WM IPUCBOEHHOTO) 3HAYEHUS YACTOThl OCHOBHOI'O M3JIyYEHHS, T.€. HA 4acTOTaX
f, =nfy, rmen=2, 3,...,a f,— 9acToTa OCHOBHOTO H3/Ty4eHHS.

["'apmoHUKH, B OCHOBHOM, CO3JAaI0TCSl MOIIHbIMU Kackanamu [IP/], akTuBHbIE
AJIEMEHTHl KOTOPBIX B IEISAX peanusanuu Heooxonumout momHoctu [IPJ] u
BbIcOKOTr0 KIIJ[ paboTaroT ¢ 0Tceukoi B epeHanpsiKEHHOM PEKUME.

B pesynbrate HemuneitHoctu AX u OUX AKTUBHBIX JJIEMEHTOB

nepenaroniero BYU Tpakra BEIXOJHOE HEMOAYJIUPOBAHHOE KOJIeOaHue U(t) UMeEEeT
dbopMy, OTIMYAIOIIYIOCS OT TAPMOHUYECKOMH, T.€.

U(t)=u, cos(2z ft + ¢, )+ i u, cos(2znfit+¢,).
n=2

[Ipy u3aydyeHHH MOAYJIMPOBAHHBIX CUTHAJIOB (hopMa OTHOAroIel CIeKTpa
MOIITHOCTH Ha TapMOHHUKAaX OTJIMYAETCS OT OCHOBHOIO u3iydyeHus. Hampumep,
s UM nieBuaius 4acTOThl JIMHEWMHO BO3PAacTaeT ¢ HOMEPOM TapMOHHUKHU N, YTO
BJICUET 3a COOOM pacuIMpeHue CIeKTpa:

H3n:(1+§n)]73,
rae N - HOMEp TrapMOHUKH, [l,- 3aHMMaemas I[ojoca Ha rapMoHuke, [1-
3aHMMaeMas Iojioca Ha OCHOBHOM vacTtote, ¢=0.26-0.3.

Hns  nBonunbix OM CcurHalIOB Ha YETHBIX TapMOHUKAX BIIUSHUE
MaHHNYJIAIUNA HE TMposBIsieTCs (M3BECTHBIM S(PQGEKT, HCIOIb3YEeMBbIH s
BBIJICJICHUSI HECYIIEH 4YacTOThl B CHUCTEMaxX CHHXPOHHU3AIMU) U U3Iy4YCHUS
CTAHOBSTCSl 0OoJiee Y3KOIMOJOCHBIMU, Ha HEUYETHBIX TapMOHMKAax Orudarorias
CIIEKTpa MOIIIHOCTH MOBTOPsiET (hopMy orudaroiieil OCHOBHOTO U3Ty4YCHUS.

Momrocth N-if TapMOHUKY Ha BBIXOJIE TIEpeIaTyuKa 3aBUCHT:

- OT 3HAYE€HHS  COOTBETCTBYIOLIEHM  COCTaBiAIOIIE B oOleM
HECMHYCOMJIAJIbHOM TOKE BBIXOJHOTO Kackaja IepeaaTyuKa, OIpeaessieMon
CTCIICHBIO HEIMHEMHOCTH KacKaja,

- ko3 urrenTa ocrabieHus TON COCTABIISAIOIICH B M30MpaTEIbHBIX IIETISX,
Harpy>karomux nepeaaTynk, B TOM YHUCIIe aHTEHHOM (DUIIBTPE,

- AKTUBHOTO COINPOTUBJICHUSI aHTCHHBI Ha YaCTOTE TAPMOHUKH,

- CTENEHHU PACCOTJACOBAHMUS MEXAY BHYTPEHHUM CONPOTUBICHUEM
AKBUBAJICHTHOTO TI€HEpaTopa TApMOHUK W PE3YJbTUPYIOIIUM COMPOTHUBICHUEM
Harpy30K Ha 3TOW 4acTOTe.

B o6mem ciydae ¢ pocToM HOMEpa TapMOHUKH €€ YPOBEHb 3HAYUTEIHHO
cumkaercs. Ho aTo He Bcerma tak. Hampumep, B MarHETpOHHBIX MEpeIaTunKax
BTOpasi TapMOHHUKAa 4YacTO 3HAYMUTENbHO MeHble mnepBoi. [Ipu anammze OMC,
OCOOCHHO B PaJMOKOMILIEKCAX, CIEAYET YUYUTHIBATH BIUSHUE COCTABJISIIOIINX
BILIOTH 710 10-ro mopsiika v BbIIIE.

Cnenyer OTMETUTh, UTO €IIE OJHOW MPUUYMHON MTOPOKIAIOIIEH TAPMOHUKHU B
u3nydeHnsix POC MoryT SBISIThCS HENMUHEHWHBIC d(P(EKThI, BO3ZHUKAIONINE H3-32
OKHCJIOB B MECTaX COWICHEHHUS METAUTMYECKUX KOHCTPYKIHMI MauT, pepm, omop,
Ha KOTOPBIX YCTAaHOBJICHBI MOIIIHBIE PAUOIEPEIAIOIINE YCTPONUCTRA.



YpoBHHM H3TyuY€HHS HA KaXXJIOM U3 TapMOHHUK, OCOOEHHO OT 2-il 1o 5-i,
UMEIOT pa3OpOChl MOITHOCTH OTHOCUTEIBHO CPEIHEro YpOBHS, MPEBBIIIAIONINE
25 b paxke ansg OOHOTUIIHBIX paavonepenatdyrkoB. [lpuumHamMu 3TOrO
SABJISIFOTCSL:

- paccornacoBaHue (QUIbTpa C Harpy3koil Ha 4YacTOT€ TapMOHUKH
(mockosibky UX GuiabTpoB OmpeaensoTcss UCXO0/id U3 CorjacoBaHusl Ha paboueit
4acTOTE MepelaTurKa);

- paccoriacoBaHue GUILTPa MO BXOAY;

- pa30pochl OTPaXKEHHON MOIIHOCTH B aHTEHHO-(PHUIEPHOM TPaKTE;

- pa30poc XapakTEPUCTUK U PEKUMOB 3JICKTPOHHBIX MPUOOPOB (OCOOEHHO
aKTUBHBIX),  ONPENEISIOIIMA  CTENEHb  HEJIMHEHHOCTH  IEepeJaTOYHOU
XapaKTEPUCTUKH.

TeopeTUyeckr H3TYyUYEHUS] HAa YETHBIX TapMOHHMKAX MOXHO HCKIIOYUThH
MIPUMEHEHUEM JIByXTAaKTHBIX BBIXOJHBIX KAacKaJ0B IepeJaTyMKa IpU TOYHOU
cumMmeTpun 1ied. OpHako HeEu30ekHBbIE pa30opoChl 3HAYEHUN MapamMeTpoB
aKTUBHBIX M MACCHUBHBIX 3JIEMEHTOB CHMXAIOT 3TOT d3(dekt. Ecnu pazbdananc B
Tokax 1uied gocturaeT 15-20 % (4to yke Hem10Xo0), TO BBIUTPHIII B OCIA0ICHUH
2-1i TapMOHHKH, CPABHUTEIBHO C OJJHOTAKTHOM CXEMOM, coCTaBisieT okoiio 15 ab.
C pocToM HOMEpa YETHBIX TAPMOHUK 3TOT BBIUTPHIII YMEHBIIIACTCS.

BaxxupiM cpeacTBOM  ociablieHHs] TapMOHHUK SIBIIIETCS MPUMEHEHHE
anteHHoro ¢unsTpa HY u cornacoBanue ero ¢ AOY.

H3nyuenusa na cyézapmonukax — 370 MOOOYHBIE U3TYyYEHUS HA 4acTOTax,
JeXKAIUX HWKE NPUCBOCHHOM YacTOThl, OHM MOTYT HMMETh JBE MPUYMHBI
BO3HUKHOBEHHSI.

IlepBast xapakTepHa sl paJUOINEPEAaTYUKOB, y KOTOPBIX HeEcyllas ¢

yactoroit g dbopmupyercss u3 crabunbHbix HY konebanwmii fe nyTEM
yMHOXKeHHMsS X yactoTel: fo =1, -n. B »TOoM cinydae HMX YacTOTHI
paccunteiBarorcs kak f., = f,-m rme m<n,

Bropas npuunHa - 3TO SBIEHHE MAPAMETPUIECKOTO PE3OHAHCA HEIMHENHON
1enu. B TpaH3UCTOPHBIX TEHEpaTOpax eMKOCTh P-N mepexo/ia KOJUICKTOPHON W

SMHUTTEPHOM LENHU BCJIEACTBUE CBOECH HEIMHEHMHOCTH MEHSETCS C U3MEHECHUEM
aMILTATYAbI HAIPSKEHUSI WUIM TOKa. Bo3HUKaromue npu 3TOM CyOrapMOHHUYECKHUE

xoneGanus Ha yactorax f, = fy/m MOTYT MPUBECTH K HEYCTOMUMBOW padoTe

TPaH3UCTOPHOTO TeHepaTopa (YCHUIMTENSA) C BHEITHUM BO30YKICHUEM.

boprba ¢ cyOrapMoOHMKaMH MpEANojaraeT HCIOJIb30BaHUE B BBIXOJHBIX
Hensax (uIbTPOB BBICOKOW YacTOTHI. Eciu ke GuaepHbIil TpaKT peain30BaH Ha
BOJTHOBOJIaX, TO UX T€OMETPUYECKUE pa3MeEPhl BEHIOUPAIOTCS TAaKUM 00pPa3oM, 4TO
CyOrapMOHMKH, MMesl 3aKpUTUYECKHE IJIMHBI BOJH, HE PACIPOCTPAHSIOTCS TIO
TPakKTy.

Bonpoc 17. UHTepMOayISIIUOHHBIE U3JIyYEHUS B MepeIaTYnKaX.



Humepmoodynayuonnvie  usziyuenus  —  TOOOYHBIE  M3ITy4YEHUS,
BO3HHUKAIOIIHAE B PE3YJIbTATE BO3JACKUCTBHS HA HEMMHENHbIEC 3eMeHThl BY TpakTa
onuoro IIPJI nznyuyenuit npyroro IIP/I. Takue u3inydeHuss BO3HUKAIOT B CIIy4asX,
KOI/la MEXJy ofHOBpeMeHHO pabotaromumu [IP]] cymecTByeT cuiibHasi CBSI3b.
Takast cutyauus cooTBeTcTByeT pabore Heckoibkux [IPJ] Ha oOuryro aHTeHHY
60 OMM3KOMY pacrmojokeHnio Heckonbkux [IPJ] ¢ pa3genbHbIME aHTEHHAMH
Ha OrpaHUWYEHHOU TeppuTopuu (Ha Kopabie, camoliere, pakeTe W np.). B atux

ciydasx B crekTpax o6oux ITPJ] kpoMe OCHOBHBIX M3Iy4eHHil ¢ yacToTamu 1) u

f2 n #Hux FapMOHI/IK mf]_I/I mf2 ITOABJIAKOTCA COCTABIIAKOIIME C HOBBIMU
qacTOTaMMU.

fom =2 PR E0f,|, THEe P;o=1,2,3,...
OTH COCTAB/IMIKOIIIMEC HA3BIBAKOT uHmepMoole}U(MOHHblMll N XapaKTCPHU3YIOT

HOPAOKOM UHMEPMOOYIAUUU N,.,=P+d.
CocTrapisomue ¢ 4acTotaMu f,, , PaBHBIMH CyMME WJIM Pa3HOCTH YacTOT

UHmM

OCHOBHBIX wu3nydeHuit kaxmgoro IIPJI (N,,,=2), cuibHO ocnabsA0TCSA

BBIXOAHBIMU U30uparenbHbiMu LemsiMu Kaxkgoro IIPJl. Cocrasnsromue 3-ro
NopsiIKa JAOCTaTOYHO OJM3KU IO YacTOTE K YacTOTaM OCHOBHBIX H3y4YEHUI,
MO3TOMY KX MOIIHOCTb IOYTHU HE OCJIA0JISIETCS BBIXOJHBIMM LIETISIMH, €CIH B MX
CXEME HET CIEeLHMAIBHBIX PEXKEKTOPHBIX (UIbTpoB. To ke camoe OTHOCHUTCS U K
COCTABJISIFOLIUM 5-TO U 7-TO MOPSAIAKOB, HO UX MOLIHOCTh 3HAYUTEIBHO MEHBIIE
MOIIHOCTH COCTAaBJISIIOIINAX 3-TO IOPSAJKA BCIEACTBUE YMEHBIIECHUS 3HAYEHUU
K03 (HULHUEHTOB Pa3yioKEHNUs KOCHHYCHOI'O TOKa C pOCTOM X HOMEpA.

CHIXEHHSI YPOBHS MHTEPMOAYJSLMUOHHBIX HM3IYyYEHUH MOXKHO JOOUTHCA,
oOecnieunBasi MPOCTPAHCTBEHHOE pa3HECEHUE AaHTEHH, YIydllas pa3BA3Ky B
cxeMax CYMMHPOBAHMS MOIIHOCTH NEPEAaT4YUKOB, PadOTAIOMIMX Ha OOIIyIO
aHTEHHY, JUIsl YeTO B aHETEHHO-(PUIEPHOM TpaKTe MPUMEHSIOTCS ClelUaIbHbIe
UHTEPMOAYJISIUOHHBIE  (DUIIBTPBI, COCTOSIIIME W3 LHUPKYJIATOpa W JABYX
Y3KOIOJIOCHBIX bUIBLTPOB U obecreunBaronme CHIDKEHUE
UHTEPMOAYJSIIUOHHOrO u3nydeHuss no 70 JI6; BeiOMpas pexum padOThbI
BBIXOJTHOTO KacKaja NepeAardyrka ¢ MEHBIIMM 3HAY€HHEM COOTBETCTBYIOLIETO
ko3 PuImeHTa HeMMHEHHOCTH U T. 1.

B psane cnywsaeB »ddexTtrBHa Mepa, 3aKIIOYAIONIAsCS B CHIDKCHHUH
MOIIIHOCTHA CUTHAJIOB, B3aUMOJECHCTBYIOIIMX HA HETMHEWHOCTH 3a CUET yJaJeHus
NepeaaTynkoB JApPyr OT Jpyra Ha pacCUYUTHIBAEMOE KOOPIHHALMOHHOE
paccrosinue. CHUXEHUE BIMSHUS HMHTEPMOIYJSLMOHHBIX HW3IyYEHUH MOKHO
o0ecrneynTh TIpPaMOTHBIM YaCTOTHBIM IUIAHUPOBAHUEM, MPEANOJaraomum
UCKIIIOUEHHE M3 paboyero 4acTOTHOTO IJIaHA TEX YacTOT, KOTOPbIE OKa3ajiucCh
«MOPAKEHBD TPOIYKTAMH UHTEPMOTYJIALIUH.

Bonpoc 19. Xapakrepuctuku u napamerpsl IMC paguonpueMHUKOB:
KaHaJIbI IPUEMA.



PagmonpuémHoe  ycTpoWCTBO  BKIIOYaeT B ceOs  COOCTBEHHO
paguonpuéMHUK, aHTEHHY, (uaep U BcromorarenbHble YycTpoiictBa. Ero
HAa3HAUYCHUE - BBIJICJICHUE CUTHAJIOB W3 PAJUOU3IYYEHUN C 3aJaHHOU
n30UpaTeNbHOCTHIO [0  HAIpaBJIEHUIO, TMOJOCE YacTOT MW  BPEMEHHU.
[IpocTpancTBeHHas: M30MPATENBHOCTh 00ECHEUUBAECTCS MOJSPUZALMOHHBIMUA U
HaIpaBJICHHBIMU CBOMCTBAMH aHTEHH, YACTOTHAs M BpeMEHHasi U30UPATEIbHOCTh
— CBOWMCTBaMH paAuoONpUEMHHKA. Bo3aencTBre moMex MOKET NPOSBIATHCS Yepe3
aHTEHHY, KOPIYC, JKpaH, COCAWHEHMS, LENW NUTAHWS W YIPaBICHHUS H T.I.
Wneansubrii npueMuuk ([IPM) momkeH npruHUMATH TOJIE3HBIE CUTHAIBI TOJIBKO B
npejaeiax HEOOXOIMMOW TOJIOChI YacTOT M TOJIbKO Yepe3 AHTCHHBIM BXO/I.
CpoiictBo [IPM pearupoBaTh Ha HENpPEIHAMEPEHHbIE 3JIEKTPOMArHUTHbIE
nomexu HOMII, Bo3nelcTByronme 4epe3 aHTEHHY WIM MOMHUMO €€, Ha3bIBaIOT
eocnpuumuueocmoto. Bocnpuumuubocts [IPM k HOMII 3aBUCHUT OT KaHalioB
IIPOHMKHOBEHHUSI, YaCTOTHON PacCTPOWKH W MHTEHCUBHOCTH IoMeX. OCHOGHOI
kanan nupuéma (OKII) 3aHMMaeTr yd4acTOK YacTOT, JIeXallMd B Mpeaenax
HEOOXOJMMON MOJIoChl  mpomnyckaHus (/7,) W TOpeAHa3HAYCHHBIA  JJis
IIPOXOKJCHHM MIOJIE3HOI0 CUTHAJIa Ha BBIXOJ. HEeoCHOBHBIE KaHAJIBI, 110 KOTOPBIM
nmoMexa MoxeT mnpoxoauTh Ha Bbixox [IPM, naxomsarcs BHe OKII wu
noapasznensitorcs Ha nodounste (11IKI1) u énenonocnvie (BKII).

I1o00uYHBIM KaHAT — 3TO KaHaJ, HOMHUHAJIbHAs 4acTOTa KOTOPOTO HMEET
dbukcupoBaHHoe 3HadYeHUe Mg KoHkpeTHoro IIPM wu ero ¢uxcupoBanHoOM
Hactporku. K IIKII oTHocATcs 3epkanbHbIM, KaHan npuéma Ha [IY, Ha
cyOrapMoHMKax W KOMOWHAIMOHHBIE KaHaibl. [[o0ouHBIN KaHam oOpa3yeTcs B
cmecurene [IPM B pe3ynbTaTe HEIMHEMHOTO B3aWMOJEWCTBUS MOMEXH WU €€
TApMOHMKH C KOJIEOAaHUSIMU T€TEPOMHA WIIK €r0 TAPMOHUKOM.

BHenoJsiocHBIN KaHa1 NpUEMA — 3TO HEOCHOBHOW KaHAJI, HOMHUHAJIbHAs
4acTOTa KOTOPOr0 MOXKET INPUHUMATh PA3HOE 3HAYEHUE B 3aBUCHUMOCTH OT
YacTOTHl MEIIAOIIET0 CUTHaNA MpHu (GUKCUPOBAHHOM "acTtoTe HacTtpoiiku [1PM.
K  BKII  ortHOCsATCS KaHAJIbI OJIOKUpOBaAHUSI, MEPEKPECTHBIE U
UHTEPMOYJISILIOHHBIE.

N3BeCTHO, YTO aHAIM30M BIIMSHUSA MOMEX HA MPUEM CUTHAJIOB 3aHUMAETCS
Teopusi MomexoycroiunBocTd. OpHaKO MpU 3STOM OOBIYHO [€NaroT JIBa
CYLIECTBEHHBIX JONYIICHUSA: TNOMEXU IEHUCTBYIOT TOJIBKO Y€pe3 aHTEHHY II0
OKII, a cam Ttpakt pamuouyactotel (TPY) — nuueitnsiii. I[losToMy mnon
MOMEXOYCTOMUHUBOCTHIO MTOHUMAIOT crtocoOHOoCTh [IPM paboTtathk 6e3 yxyameHus
CBOMX TIOKa3aTeled Mnpu JCUCTBUM IOMEX 4Yepe3 AHTEHHBIA  BXOJ.
Ilomexoycmoniuueocms ONPENEISIETC OCHOBHBIM IIPUHIUMIIOM IOCTPOEHMS
IIPM — 310 ero BHYTpPEHHssI HEBOCIPUMMYHBOCTH K IToMexaM. B omimuue ot
storo teopusi OMC paccMaTpuBaeT BIUSHHUE MOMEX HA MOJIE3HBIM CUTHAN MPHU
IIPOXOKJICHUH UX YEPE3 AHTECHHY U IPYTUE BXOAbl IO OCHOBHOMY U HEOCHOBHBIM
KaHaJaM MpU HelduHelHocTH TpakTta pamuodactotsl (TPY). IIpuMensemsblie mpu
ATOM JOTOJIHUTENbHBIE CXEMHBIE U KOHCTPYKTUBHBIE MEPBI 3AIIUTHI OT IOMEX, HE



U3MEHAIOIINE OCHOBHbIE MPUHIUIBI MOCTpoeHus: u (yHkunoHuposanus [1PM,
OIIPEIENAIOT €ro NOMeX03aIUMIIEHHOCTD.

Bonpoc 20. Xapakrepuctuku u napamerpbl IMC paauonpueMHHKOB MPHU
OJJHOCHMTHAJIbHOM Bo3aeiicTBuu. XYH.

Oonocuznanvhana u3dupamenabHOCms pPAOUONPUEMHUKA - YaCTOTHAs
n30UpaTeIbHOCTh, ONpeJesieMas OTHOIICHHEM YpPOBHS CHTHaja Ha 3alaHHOU
4acTOT€ K €ro 3aJaHHOMY YPOBHIO Ha YAaCTOTE HACTPOWKH MPU HEU3MEHHOM
YPOBHE CHUTHaja Ha BBIXOJE PAAUONPUEMHHUKA U HU3MEpseMas IMOCPEICTBOM
OJHOTO BXOJHOTO CHUTHaja C YPOBHEM, HE€ BBI3bIBAIOIIMM HEJIMHEWHBIX
7 PEeKTOB B TpaKTe MpuUema.

[Tpu ouenke DMC IIPM B ciiydae OJHOCHUTHAIBHOTO BO3IECHCTBUS YEpPE3
aHTEHHY paccmaTpuBaercsi npoxoxiaeHue curHaia no OKIL. Dtor mexanusm
npuéMa OOYCJIOBJIEH TOJIBKO HEJOCTATOYHO BBICOKON HM30UPATEIbHOCTHIO
nuHEeNHbIX KackanoB [IPM u Ha3piBaeTcs MNPSIMBIM MPOXOKICHUEM IIOMEX.
YacTtoTHass  u30MpATEIBHOCTh  JIMHEWMHBIX  KacKaJioB [IPM  3agaércs
npecenektopoM, ¢uibTpamu YPU u  VIIY. Xapakrepuctuka dYacTOTHOU
M30UPATEIbHOCTU BCErJa HEWJealbHA M OTIWYAeTCS OT MPSMOYTOJIbHOM.
[Tokazatenem mnpsimoyroibHocTH XYM sBnserca xoaddunmeHT ¢Gopmbl  —
OTHOUIIEHHME MOJOCH nponyckanus [IPM, usmepennoi Ha ypoBHe X ab, Kk moiioce
nponyckanus [IPM, namepennoit Ha ypoBHe 3 1b:

ky =11, /115,

Bemnunna K; =1/Ky nassBaercst k09D GHIHEHTOM IPIMOYTOIBHOCTH
XUYU. O6brynO 3amaroT ypoBHu otcuera 30 u 60 nb. M36uparenbHOCTh cUUTaeTCS
XOpOIIeH, ecnu Kso < 3-5, 1 mioxoii pu Kso > 8.

Kpome Toro, 11 KOJTMYECTBEHHOM OLIEHKU OJTHOCUTHAJIBHOM
M30UpaTEIbHOCTH UCTIOIB3YIOT KO3(PPUIMEHT ociadiaeHus

y =20lg[K(fo)/K(AT)],
rne K ( fo) U K(A f )— koadurmentsl ycusienus:t TPY Ha wactote fo u npu
paccTpoiike ot Heé Ha AT . JIna npeansHoit npsmoyronsroit XYM y =0 1b B
TI0JIOCE TIPOITYCKAHUS U ) = O BHe e€.

Bomnpoc 21. T1o6o4HbIe KaHAJIBI IPHEMA.

B cyneprereponuHHBIX NpUEMHUKAX OOpa3oBaHHE MOOOYHBIX KaHAJIOB
npuéMa CBA3aHO C IMpolieccoM MpeoOpa3oBaHUs 4acToThl. YacToTHas
nzouparenbHocTh IIPM ompenensercs B ocHOBHOM Kackamamu YIIY. Ha
cmecurenb [IPM nocTynaroT Kak moJIe3HbIM CUTHAJI, TaK M ITIOMEXOBBIN, YPOBHU
KOTOPBIX MOTYT ObITh COU3MEPUMBI.



B monocy mpomyckanus YIIU nmomkHa momacTh OJHA W3 4YAaCTOT OMEHUU
curnana u rerepomuna: (f,—f,) mwmm (f,—f.). Takxum 0Gpa3oM OCYIIECTBISETCS

MEPEHOC OCHOBHOTO KaHana Ha [TY.
Kpome TOro, B cmecutene MNpPOU3BOJIUTCA HETUWHEHHOE MpeoOpa3zoBaHUE
Kosie0aHui CUTHAJA, TeTepouHa U ToMeX. B pesynbTare 00pasyrorcst koneOaHus

TapMOHHK U KOMOMHAIMOHHEIX 9acToT Buaa M. f.+m,f +m f | roe M, M, m,

=0, +1, £2,..; f., f., f, — cooTrBercTBEeHHO YaCTOTHI CHIHANA, TETEPOMHA

noMmexu. Uucio COCTABJIAIOIIIUX TEM 60J'IBHI€, YCM BBIIIC ITOPSAAOK HEJIMHEHMHOCTH
CMCCHUTCII, 4 UX aMIININTyada TCM 6OJ'II>I_H€, YeM BBIIIC CTECIICHb HEIMHEMHOCTH U

+|m,|.

MEHBILE TOPSI0K peodpazosanus N = ‘mc‘ +‘mg
AMmuintyna  KojeOaHUMM  reTrepojrHa OOBIYHO  3HAYUTEIBHO  BBIIIE
aMIUIUTY/Ibl CUTHAJIA U MIOMEXH, T03TOMY HauboJee CyIIeCTBEHHbI IOMEXH BHUJIA

Im,f,+m,f,|. Taxum 06pa3om, 4acTOTHOE yCIOBHME BOZHMKHOBEHHS MOOOUHBIX
KaHaJIOB Ipuéma B cyneprerepoauaaom ITPM umeer Buj
‘me fz +m, fn‘ € [fnq +an/27 fnq _an/z]-
YacTtHble ciiydau:
a) f, =1, -mpuemna rg (m, =0, m, =1);

6) f,=f.xf, - npuém no zepranvromy kanany, xorma |m,

-+

= |mn| =1;
B) f,=f. £ 1, /2 npuem no monyzepkanbnomy kanany (m, =m,= £2),

r) f, = f./M, - npuém na cybeapmonuxax dacrors: Hactpoiiku (M, =0).

Bce ocTanbHble 4acTOTHI, YAOBJIETBOPSIOIIME 3TOMY YCIOBHUIO, 00pa3yroT
komounayuonnwvie kaunanpt npuéma (KKII). C Touku 3peHUs yMEHBIICHUS
quciia KOMOMHAIIMOHHBIX KAaHAJIOB MpUéMa HUACAIbHBIM SIBISIETCS CMECUTENb C
KBaJpaTUYHOMN XapaKTEPUCTUKOM. B 3TOM ciy4dae CYyLIECTBYIOT

NpeoGpasoBaHHbe HACTOTEl Tombko 2-ro mopsaka: |£ fo* f.| u [+ f 1.
Yacrora mpuHHMaemoro curiana pasua f,+f,, . u Bo3MoxeHn mpuém momexu

Tombko 1o 3epkampromy Kamamy ( f,=f.£f,) u ma T4 (3a cuér mpsmoro
MPOXOXKJICHHS) B Ciy4ae HEHYJIEBOrO 3HAYEHUs IMEpBOro Kod(uimreHTa
HEJIMHEWHOCTH B PA3JIOKEHUHU aMIUIUTYJHOM XapaKTEpUCTUKH CMECUTENS, YTO B
peallbHbIX NpPHEMHHMKAX Bcerja uMeeT mecto. Yem Ooublie XapakTEepHCTHUKA
CMECHUTENS OTJIMYAeTCsS OT KBaJAPATUYHOM, TeM OOJIbIlIe YHUCIO TPEoOpPa30BAHHBIX
COCTaBJISIIOLIUX, TEM OOJbIlIE MOTEHIHAIBHO BO3MOXKHBIX MOOOYHBIX KaHAJIOB
npuéma. Bocnpunmunbocts [IPM 1no KOHKpeTHOMY MOOOYHOMY KaHally TEM
Oonbllle, YeM MEHbIE YacCTOTHAs OTCTPOIlKAa [aHHOTO KaHajla OT YacTOThI
CUTHAJIa U MEHbIIIE OPSIOK MPeoOpa3oBaHus.

B cyneprereponununbix [IPM BO3MOMkeEH €€ OIMH MEXaHU3M BO3IEHUCTBUS
noMmex. Eciu Ha IIPM peiictByeT n1OCTaTOYHO WHTEHCUBHAs MOIYJIMPOBAHHAs
nmoMexa C HeCyIled YacTOTOW, ONM3KOW K 4YacTOTe TeTepOJWHA, MPOUCXOIUT



npeoOpa3oBaHME YAaCTOTHBIX COCTaBISIOUIMX CHEKTpa CUTHaJa M momexu. B
pe3ysbTaTe MPUHUMAEMbI CUTHAJ OKa3bIBACTCS HPOMOOYIUPOEAHHBIM YaCTOTOU
MOJYJIALIUYA TOMEXH.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
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