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FOxHO-Ypanbckuin [ocyaapCTBEHHbIM YHUBEPCUTET
dakynereT BoeHHoro Oby4eHus
BoeHHasa Kadeapa Ceasu

Linkn BoeHHO-cneymanbHOM 1 BOEHHO-TEXHUYECKOWN NOATOTOBKM

Tema Ne1 «OcHoBbI pagmnopenenHon n TpornocdepHon CBA3NY

3aHaTtne Ned «[pynnoBow curHari, ero CTPyKTypa n XxapakTepUCTUKUN. »
(nekums).

Bonpocbl 3aHATUA:
1.l'pynnoBoun curHamn, ero CTpykTypa n XxapakTepucTUKN.
2. MHorokaHarnbHbI YM curHan, ero CTpykTypa v XxapakTtepucTuka.
3. AnddepeHunansHasa cuctema, 6anaHCHbIM MOOYIATOP.
4. BbI3bIBHbIE YCTPOUCTBA.

YenabuHck, 2012r.
3aHAaTne Ne 4 -1-
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BBeageHue

1. OTBETUTb Ha BOMPOCHI, BO3HUKLLME Yy CTYOEHTOB MNP CaMOCTOSTENTbHOM
NMOArOTOBKE.

2. [NpoBepuTb YCBOEHNE MaTepuarna npeablayLiero 3aHATUS nyTemMm onpoca
CTYOEHTOB.

KOHTpOsIbHbIE BOMPOCH!:

1. onoxutb TpeboBaHus, NnpeabsBideMble K nepegaroLnm yCTpomcTeam

PPC.

2. lonoxutb TpeboBaHUs, NpeabsaBideMble K NPMEMHbIM YCTPONCTBaM
PPC.

3. HapucoBaTb CTPYKTYPHYIO CXeMYy CyrnepretepoanHHOro NnpMemMHuKa,

OONOXUTb HAa3Ha4YeHMe ero arieMeHTOoB.
4. lNo cTpykTypHOM cxeme PPC oonoxmntb pexxmmbl paboThl.
5. [JonoXuTb OCHOBHbIE TUMbI N NapameTpbl aHTeHH PPC.

6. OOBbABUTL TEMY 3aHATUA.

3aHaTtue Ne 4 -2 -
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1. FpynnoBoun curHan ero CTPyKTypa n XxapaktepucTuku

MHorokaHanbHbIW (rPynrnoBOW) CUrHasm UMEET CIOXHYIO CTPYKTYpY, KOTopasi 3aBUCUT
OT obLLlero KonnyecTsa KaHarnoB, 3aTyxaHum aboOHEHTCKUX NUHUW, NHONBUOYANbHbIX
ocobeHHocTen aboHeHTa, KadecTBa ero MmkpodoHa. Kpome Ttoro yactb kaHanos TH
ncnonb3yeTca Onsg nepegaym pedeBbiX CUrHanoB, a NS BTOPUYHOIO YMiOTHEHUS
(TOHanbHbIN Tenerpady) nepegaym duHapHom nHdopmauum 1 1. n. [epruognyeckn no
KaHanam nocblfialoTCsa curHanbl Bbi3oBa. [Mo3TOMy BenuymMHa cpegHen n NUKoBOM
MOLLHOCTM FPynrnoBOro curHana u ero nuk-gpaktopa 3HayuTesNibHO 3aBUCUT OT Yucna
KaHanoB W HEeNnocTodHHa BO BPEMEHW , YTO BO MHOIOM OnNpenensieT KavyecTBo
dyHKUMOHMpPOBaHMA rpynnosoro Tpakta PPJl. Tak, Hanpumep, ecnn nuKoBble
HanpsXXeHWs TrpynrnoBOro CcurHana BbIXOOAT 3a npedenbl JNIMHEeNMHbIX Yy4acTKoB
aMMNUTYOHbIX  XapaKTepUCTUK  TPYMMNOBbIX  YCUNUTESEWN, MO4YNALNOHHON
XapakTepuUCTUKM nepegaTymka, 4emMoaynsaunoHHOW XapakTePUCTMKN NPUEMHMKa, TO B
9TUX 9fieMeHTax TpaKTa BO3HMKAET PEeXMM neperpysku, Bbi3blBalOLLNKA UCKaXeHne
CUrHarmoB M nepexogHble MNoMexm mexay kKaHanamu. C OpyroM CTOPOHLI, ecrnu
BBeAeH Oonbwwon 3anac W  JIMHEWHbIE YYacCTKM  YKa3aHHbIX XapaKTepUCTUK

NCNOJIb3YKOTCA HeE SCbeeKTVIBHO, TO BO3MOXHO HeoripaBgaHHOE CHWMXEHNe
I'IOMeX0yCTOI7I‘-lI/IBOCTI/I CNCTEMDbI.

3aHaTme Ne 4 -3-
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B yacmomHou obsiacmu peasibHbIU 2pYynno8olU cu2Has xapakmepu3yemcs
napamempamu, nokKkasaHHbIMU Ha puc. 3.12 a,:

- LUMPUHOM NONOCHI YacToT rpynnosoro curHana AF;

- HMKHen F1 n BepxHen F2 rpaHU4YHbIMK YacToTaMu;

- yucnom kaHanos NK;

- nosiocamm 3P EeKTUBHO NepeagaBaemMblX HacToT KaHanoB AFK;
- 3HAYEHNAMU CpeaHNX YacToT KaHaroB Ha ocu 4acToT FK;

- 3alUMTHbIMW MofnocamMun 4YacToT Mexay KaHanamm AF.

3aHaTtne Ne 4 -4 -
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Prc. 3.12. Crpyxrypa n mapameTpl rpymnosoro crriiaia PPC YPK- UM: a)  wactoTHoi o6macTH; 6) Bo BpeMeHHOH 00MacTH.

3aHaTtue Ne 4 -5-
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Bo BpemeHHoi obnactu (puc .3.12.6) rpynnoBomn cUrHan kak CyMMa TPaHCMOHUPOBAHHLIX MO
YacToTE CMNEKTPOB He3aBUCKMBbIX CUrHanoB TY sBNseTcs KBasucnyvanHbIM NpoLeCCOM C HyNEBbLIM
CpedHUM 3HAYEHMEM.

[Ipouecc xapakmepu3lyemcsi napamempamu:

- 3bdheKTMBHBIM Hanpsbkernem Uac= VU2rp (1);

- NINKOBbLIM HanpshkeHneM Unuk, noa KOTOPbIM NOHUMAETCS Takoe NOCTOSAHHOE 3HaYeHue
HanpsbKke-HKs1, KoTopoe npesocxoanTcst BenuymnHoit Urp (t) ¢ 3agaHHo BeposTHOCTLIO E 7. €.
NPaKkTU4YeCKM B 3aAaHHOM NpoLeHTe BpeMeHun E %;

- nuKk-paktopom yE=20lg (UnukZ /Uadgp) (dB).

[Ipou3eodHbIMU hapamempamu e/ mes :
- CPeAHSAS MOLLHOCTb rpynmnoBoro curHana Ha Harpyske Rep;
- YPOBEHb CPeAHeN MoLLHocTK rpynnosoro curHana:  Pcp=10Ig(Pcp/1mBT) ob
- MIMKOBAs MOLLHOCTb rpynnoBoro curHana: PnmkZ=U2nukZ/R
- YPOBEHb NUKOBOW MOLLHOCTYM rpynnoBoro curHana: PnukX =10lg(PnukX/1mBT) b
3 aTuX rpacpukoB BUAHO, YTO NKK-GhaKTOP rpynnoBoro curHana ymeHolwaetcs ¢ poctom Nk u

E.
[ns annapatypbl BoeHHbIX PPJI 3agatot 3HaveHus E=1%, ans annapatypbl rocyaapcTBEHHbIX
ceteit E<1%.

3aHaTtue Ne 4 -6 -
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2. [NlapamMeTpbl MHOrokaHanbHoro YM paauocurHana - 25 MUH.

K napamempam MHo20KkaHa/IbHOo20 cueHana YM paduo cueHana omHocsames:

- 4acToTa Hecyllero konebaHus — f0;

- MowyHocTb YM konebanust nepegatymka -Pnep;

- [ieBMaLns YacToTbl nepedatyunka "Ha kaHan" - Afk;

- 3(pheKTMBHAS AeBuaLms YacToTbl NepeaaTynka npy YaCcTOTHOM MOZYNALMM rPYNMNOBbIM CUrHANOM
Afadp;

- MMKOBas AeBuauus 4acToTbl nepeaatyunka - Af nukZ;

- MHIEKC 4aCTOTHOM MOOYNAUMK Ha KaHan - mfk;

- MHOEKC 4aCTOTHOM MOOYNALMM 3 MEKTUBHLIN NMPX MOOYNALMM rPYNNOBLIM CUrHANOM - mfag;

- MHIEKC 4YaCTOTHOM MOOYNALMM NUKOBbIN - MfnKnK;

- LIMPMHA NosIoCkl YacToT MHorokaHansHoro YM pagmocurHana — Afc.

B pagnoctaHuusx YKB ananasoHa 4acTto NpuMeHsIeTCa YacToTHas mogynaums. MNpu yactotTHom
MOAYNALUMM aMNIUTYAA HECYLLLEN OCTAETCA HEM3MEHHOW, a YacToTa KonebaHum MeHseTcs
CUMMETPWUYHO B CTOPOHY MOBLILLIEHWUS U MOHMXKEHWSI OTHOCUTENBHO CPEeAHEro 3Ha4YeHMs HECYLLEN.

OmknoHeHue Yacmombl om cpedHe20 3HaYeHuss Hecywiel 8 npouecce Modynsauuu
Ha3bleaemcsi deguayuel Yacmomal.

3aHaTtue Ne 4 -7 -




a9 Kadbegpa Cessu

[ns nonyyeHust YacTOTHOM MOAynsUMM HEOBXOOUMO M3MEHSATb B TaKT C
MOOYNMPYIOLUMM  HanpsbkeHUEM  4acToTy  FeHepupyemblx  KonebaHum.

[leBnayma 4yactotbl Ha KaHan Afk, ecTb Takaa geBuauma 4Yactotbl PITY,
KoTopass WMMeeT MeCTO Mpu nepegade W3IMEPUTENbHONO CUHYCOUOasIbHOro
CUrHana no OaHHOMY KaHany npu YCroBuUW, YTO MO OCTalibHbIM KaHanam He
nepenaeTca HUKakmx curHanoB. 3ameputenbHbln curHan Yactotel 800ry. gormkeH
ObiTb MNOOKMIOYEH KO BXOAYy AaHHOMo KaHana C HOMMHamNbHbIM  BbIXOOHbLIM
ypoBHeM PBx. [lpun atom amnnutygHoe Afkm n 3ddekTnBHoe 3HaYeHUs
gesMaumm 4YacTtotbl Ha kaHan Afk OomkKHbl COOTBETCTBOBATb PAaBEHCTBY

Afkadp= 0,707 Afkm.

3aHaTtue Ne 4 -8 -
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_ A Boeras: Kadberipa Casiav

V.

Ha puc. 3.13 ( cnyyam a ) u3obpaxeH npouecc BO3HUKHOBEHUA
AeBMaLMM Ha KaHan, fnpuyYeM YyKa3aHbl 3Ha4YeHUs1 4acToTbl NpwU
aphekTBHon peBuaumm 4actotbl +Afkacp wu  -Afkad. OITomy
cooTBeTCTBYeT 3hheKTUBHOE 3HayYeHMe CUHycouaaribHOro curHana

namepurtenbHoro reHepartopa Ukacd=0.707UM.

Tak Kak npu nepega4vye curHana co saHayeHuem UK B YHaCTOTHOM
MOAYNATOpPe BO3HMKAaeT OTHOCUTENbLHO He Oonbwas aeBuauus
yactotbl Afk , T.e. npouecc oxBaTbiBaeT He OONbLIOU OTPE30K
FINHEMHOro y4acTKa MOAYNALMOHHOWN XapaKTepuUuCTUKU, NpuBeOeHHOMU
Ha puc .3.14, TO KPYTU3HY ITOM XapaKTEepPUCTUKU NPUOIINKEHHO

3alnMCcbIiBalkOT B Buge.

3aHaTtue Ne 4 -10 -




puc. 3.14. MogynaunoHHas xapaktepuctuka UM mogynartopa paguonepegatowero yctponctsa PPC ¢ UPK-YM.

3aHaTtne Ne 4 -11 -




o Boouman Kaheapa Conu
7

MHoekc 4acToTHOM — moaynauMM Ha  KaHan m  onpedensieTcs  BblpaXeHWeM:
mfk=Afk/Fk

roe F - cpegHss yactoTa k-kaHana B cnekTpe rpynnoBoro curHana (puc. 3.12.) . Ecnu cneumarnbsHo He

oroBapuBaetcs, T0 nog Afk noHumaloT apdekTnBHOE 3HaveHue Ha kaHan Afka n cooTBETCTBEHHO

9 (heKTUBHOE 3HAYEHWE UHAEKCA MOayNALMK Ha KaHan mfk= mfkad.

AhhexmueHas desuayusa yacmomsl nepegaTyMka NpU YacTOTHOM MOAYNALMK rPynNnoBbLIM
curHanom: Afkad - Takas geBmaums 4acToTbl, KOTOpas UMEET MECTO Npu 3PPEKTUBHOM 3HAYEHUM
HanpskeHns rpynnosoro curHana Uad=vUrp(t), nokasaHHoro Ha puc. 3.13., 3HAYeHMst 4acToTbl
MHOrokaHaneHoro YM npu HanpshkeHusix rpynnosoro curHana +U n -U npueegeHbl Ha puc. 3.136.,
WHOEKC YacCTOTHOM MOAynsumMu SPAEKTUBHBIA NpWU  MOZynAuMM rpynnosbiM curHanom mfkad
paccuntbiBaetcs no dopmyne mfkad = Afkadp/F2 roe F2 - makcumanbHasi YactoTa rpynnoBoro
CUrHana.

[Mukoeas desuayus Yacmomsl Afnuk - AeBUALMS YaCTOTbl, KOTOPAs BO3HUKAET B YACTOTHOM
MOAYNATOPE NepeaaTynka npu nogaye Ha ero BXOA MUKOBbLIX 3HAYEHWUM rpynnoBoro curHana UnukE
(puc 3.1306).

3HayeHns1 4acToTbl MHorokaHanoHoro YM pagumocurHana, COOTBETCTBYHOLLIEE MUKOBbIM
HanpspkeHuam +Unuk v - Unuk npueegeHbl Ha puc. 3.13. (cnyyan 6).
WHpekc yacTtoTHOM moaynauum mfiukE HaxoamTcs 13 BblpaKeHus:
m fnukE =Af nukE/F2

3aHaTtue Ne 4 -12 -
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Ha puc. 3.13 (cnyyan B) M30bpaxeHo KBa3UMMKOBOE OTKIOHEHME AeBUaLM YacTOTbl NPy
BO3AENCTBMM Ha YacTOTy MOAYnsATopa nepefartymMka OLMHOYHOrO TOHA 4acToThl F2 1
amnauTyabl
Um =U nukE. Ha npakTuke nukosoe Afnivk n adhdpektnHoe Afady 3HaYeHNs AeBuaLm 4acToTbl
NPy MOAYNALMM rpynnoBbLIM CUrHaNoM, yaobHo BbipaxaTb Yepes BENMUMHY AeBUaLn YacToTbl
Ha KaHan Afk, KOTOpY MOXHO HOPMIUPOBATb, a TakKe Yepe3 YPOBHM MMKOBON MOLLHOCTH
rpynnoBoro curHana Pnvk. HopMMpoBaHHbIe 3HAa4YeHNs AeBualmm YactoTbl Ha kaHan Afk
ONPEeAEnsTCA TEXHUYECKUMM YCNOBUSMU NpK pa3paboTke annapaTypbl UM PEKOMEHZALNAMM
MKKP, Bbinucka 13 KOTOpbIX Ast CUCTEM C HEDOMbLLMM YMCNOM KaHanoB AaHa B Tabnuue:

Yucao kaHaIoB Jesuarmst uactotel Ha kKaHan (3¢ dexrusnasn) Afy, KT
12 - 24 33
60 - 120 50, 100, 200

3aHaTtue Ne 4 -13 -
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3. InddepeHunanbHasg cucrtema, 6anaHcHbLIM MOAYNATOP - 15 MUH.

gu_dg_@,dgegengaanaﬂ cucmema.

OuddepeHumansHasa cuctema CnyxuT ana nepexona ¢ ABYXNPOBOAHON abOHEHTCKOW
JINHUA Ha YeTbIpexnpoBOAHYH cxemy TenedoHHoro KaHana. OHa obecneuuBaeT
NPOXOXAEHNe CurHana ot
KOMMyTaTopa Unn aboHEeHTa TONIbKO B CTOPOHY MOAYNALMUOHHOIO YCUNUTENA nepeaaTymka, a
CUrHana ¢ Bbixoaa pagvonprMeMHUKa TONbLKO B CTOPOHY KOMMYTaTopa Mnun aboHeHTa.

OunddepeHumnansHaa cuctema coctout 3 audpdpepeHumansHoro TpaHcgopmaropa Tp1
U 6anaHcHoro koHTypa R3C6 n npeacTaBnseT co6oi MOCT NepeMeHHOro Toka.

3aHaTtue Ne 4 -14 -




A Boeas Kacpeapa Cenn
V.

B AuaroHanu 3Toro MocTa BKMHYEHbl NWHMA nepesayvn ( KOHTaKTbl 1-2) U NUHUA
npuema ( koHTakTbl 06-Oc ). neyn mocta obpasoBaHbl CrNeAyWMUMUA 3NEMEHTaMu:
Zn - CONnpoTMBIIEHNEM COEANHNUTENBLHON NIUHUK;
Z1, Z2 - conpoTuBNEeHneM nepeMYHON o0o6MoTkn andchepeHLManbLHOro TpaHcopmaTopa;
ZB - conpoTuBneHnem 6anaHcHoro koHtypa (R3C6), obecneynsatowmum 6anaHcUpoBKY MOCTa.
MepepaBaeMbIn curHan ¢ KOMmyTaTtopa unv aboHeHTa noctynaet Ha KoHTakTbl Oa-Oc u ganee
3aMmblKaeTcA Yyepe3 nepBUYHYO 0OMOTKY 6-3 audbdpepeHumansHoro TpaHccopmatopa Tp1 u
6anaHcHbIK KOHTYP (R3C6) . Bo BTOpMYHON 0OMOTKe TpaHcdopmaTopa 1-2 HaBoautca IC.
CurHan noctynaetT B BeTBb nepegavu Tened)oHHOro kKaHana (KoHTakTbl 1-2) .3aTyxaHue,
BHOocumoe audhcdhepeHumanbHO® cucTteMoM B HanpaBneHUM KOMMYyTaTop-paguonepenaTyuk,
coctaBnseT okono 0,4 Hen. [MpumeHsemMbld curHan ¢ BbIXOAA YCUNMTENS HU3KOMW YacTOThI
noctynaetr Ha KoHTakTbl OB-Oc. Tok npuHMMaemMoro curHana pas3BeTBMSeTCA Ha ABa
HanpaBneHusa. YacTb TOKa NpoTeKaeT 4yepe3 MepBUYHYHD OOMOTKY 5-6 M ABYXNpPOBOAHYIO
NIMHWIO, MAOYWYK K KOMMyTaTtopy unu aboHeHTy. BTopasa 4yacTb TOKa npoTekaeT uyepes
nepBuyYHyt0 oo6MoTKy 4-3 n GanaHcHbIM KOHTYp (R3C6) . lNonHoe conmpoTuBneHWe KOHTypa
nogobpaHo paBHbLIM BOJIHOBOMY COMPOTUBIEHUIO ABYXNPOBOAHOW NMHUK. Bcneacteue atoro
TOKK, NpoTeKarLwme no oomotkam 5-6 n 4-3 audpdepeHumnanbHoro TpaHcgopmaropa, paBHb.

3aHaTtmne Ne 4 -15 -
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V.

A mak Kak OHU npomeKkaom no nepeuyHol 06MOomKe @ pa3HbIX HanpaesieHusix, mo
pesynbmupyrowuli  MaeHUmMHbIli nomok 8  cepdeyHuke  AughghepeHyuanbLHO20
mpaHcghopmamopa Tp1 paeeH Hymw. CnedosamenbHO 60 6mMOPUYHOU obmomke 1-2
mpaHcghopmamopa IJC Haeodumbcss He 6ydem u npuHUMaemble cU2Hanbl He 6ydym
nocmynamb 6 nepedaroulyro eemeb KaHana ( KOHmMakmbl 1-2). 3amyxaHue, 6HOCUMOE
oughhepeHyuanbHoli cucmeMoll €@ HanpaeneHuu paduonpueMHUK - KOMMYymamop,
cocmaenisiem okono 0,4 Hen, a 8 HanpaeneHuu paduonpuemMHuUK - paduonepedamyuk - OKOJ10
5,5 Hen.

Modynsimop
Modynsmop npedHa3HayeH Ansi npeobpa3ogaHusi chekmpa pa32080pPHbIX Yacmom 6

cnekmp 6osiee 8bICOKUX, HQOMOHabHbIX Yacmom,

Kak useecmHo, npu eo3delicmeuu Ha He/lUHeUHbIU 3sieMeHm KonebaHull HeCKONbKUX
yacmom Ha e20 ebixode ebidensromcs konebaHusi He MosbKO UCXO0O0HbIX (8o30elicmeyrowjux)
yacmom, HO U KonebaHus KOMOUHAUUOHHbIX 4Yacmom (CYMMapHbIX U Pa3HOCMHbIX).
lpeumywecmeo 6anaHCHO20 KonbUeso20 modynsimopa neped Opyaumu cxemamu
mModynissmopoe 3akno4aemcsi 8 MOM, Ymo e €20 npeobpa3osaHHOM chekmpe 4acmom
codepxamcsi monbKO pasHOCMHbIe U CyMMapHble KOMOUHaUUOHHbIe cocmaensioujue U He
codepxamces Yacmomal, Komopble 8o3delicmeosasiu Ha He2o (puc. 3.15.)

3aHaTme Ne 4 -16 -
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Ha puc. 3.15. nokasaHo, YTO Ha BbIXO4e MOQYNATopa He COAEePXUTCS KonebaHwid HU3KOW

3aHaTtne Ne 4 -17 -
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(3BykoBoi) YactoTbl 0,3-2,7 Kru. W reHepatopa nogHecyulen 4vactotel. OTCYTCTBME Ha BbIXOAE
KOJSIbLIeBOr0 OaniaHCHOro MoZynatopa HW3KOW (3BYKOBOW) YacTOTbl MOXHO MOSICHUTL CReayrLm
obpasom (puc. 3.16).

Bxopg 0,3-2.7 KI'1g Beixon 4.7-7,1 KI'nx

7.7-10,1 KTy

Ecnu B Kakon-T0O MOMEHT BPEMEHN MOAYNUPYIOLLEE HANPSXKEHNE 3BYKOBOW YaCTOTbl MMEET
Ha BEpXHEN Touke 3 BTOPUYHOW 0BMOTKM TpaHcdopmatopa Tp10 nonoxutesnbHbIA NOTEHUMan, a
Ha HWXHEN TOYKe 6 oTpuuaTesibHbIA, TO LieMb TOKa 3BYKOBOM YacTOTbl 3aMKHETCA Yepes auoabl
1-2. Bo BTOpOi nonynepuog MOZYNUPYIOLLEro HanpspKeHWs 3BYKOBOWM 4acTOThl LeMb TOKa
3aMKHeTCs vepes anodpl 3- 4, Takum obpa3om, B 06OMX Cryvasix TOK MOZYNMPYHOLLEN 3BYKOBOW
4acTOTbl HE MPOXOAUT NO NepBMYHO 0OMOTKE TpaHcdopmaTopa Tp |, a crnegoBaTensHo, ero HeT U
Ha BbIxoZe MogynsaTopa.

aHaTne No 4 -18 -
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VR

OTcyTCcTBME Ha BbIXOAe KOnbLEeBOro 6anaHcHoro moaynsatopa konebaHns 4acToTou
7,4 Kru oObBACHAETCA TEeM, 4YTO NO MnepBUYHbIM oOMOTKaM 3-4 u 5-6 BbIXOAQHOroO
TpaHcopmatopa Tp11 npoTekaldT paBHble NO BeNWYMHE, HO MPOTUBONONONKHLIE MO
HanpaBneHni TOKM uactoton 7,4 kru. CnepoBaTenbHO, B BbIXOAHOW OOMOTKe 1-2
TpaHcopmatopa Tp11 SAC yacroTon 7,4 kry HaBoauT-ca He byayT ( puc. 3.17). 3aTyxaHwue,
BHOCMMOE MOAYNATOPOM MNpPU npeobpasoBaHMM YacTOTbl NepegaBaeMoro CurHana,
coctaBsnset okono 0,6 Hen.

Tpl0
Tpll
—

7.4 KTy

puc .3.17 CxeMbI IIPOSICHAIOIIHE OTCYTCTBUE HATIPsDKeHUS =7 .4 k11 Ha BBIXOe MOy JIITOPA.

KonebaHusa ¢ Bbixoga moaynaTtopa yepe3 yanuHutens Y12 noctynaloT Ha BXOpA,
nonocoBoro ¢unstpa M. Ha Bbixoge atoro unbTpa BbIAENATCA KOnebaHMs TONLKO
HUXHEeW OOKOBOW MNONMOChbI YacTOT, KOTOPble M MNOCTYMalT Ha BXOA MOAYMALMOHHOro
yCUnuTens nepeparymka.

3aHaTtue Ne 4 -19 -
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4. Bbi3bIBHbIe ycTpoucTtea - 10 MUH.

C kommyTaTtopa unu ot aboHeHTa NodaeTcs MHAYKTOPHbLIA BbI3OB YacToTon 16-25 I'u.
Takon BbI3OB HEMNOCPeACTBEHHO nepeAaBaTbCA NO pPaguMo He MOXET, TaK Kak nomnoca
nponyckaHua YactoT paguokaHana 300-16000 'u. Moatomy curHan MHAYKTOPHOro Bbi3oBa (16-25
lu.) npeobpa3yeTcA B BbI3bIBHOW curHan 4actotom 800 [U., KOTOpbIM MponycKaeTcs
pagvokaHanamu. 3To npoucxoauT cnegyrowmum obpasom. MocTynuBILIMIA CUrHAN UHAYKTOPHOrO
BbI30Ba NOCTynaeT K NpUeMHUKY MHAYKTOpHOro BbizoBa ([MUB), npu 3atom cpabaTtbiBaeT pene u
reHepaTop ToHanbHoro Bbi3oBa ('TB) noakntovaeTcs K nepeaarollen BeTBU KaHana U BbI3bIBHOM
curHan yactotou 800 'y HanpaBnseTca K nepeaaTymKy.

AOOHEHT ITB I'TB I[IEP |~

C Bbixoga pagvonpueMHuKa Bbi3bIBHOM curdan vyactoton 800 Ny nocne ycunenusa nocrtynaet
Ha NpUeMHUK TOHanNbHOro Bbi3oBa ([1TB), KoTopbIM NpU BO3QEUCTBUM HA HEro NepPeMeHHOro
Hanpsa-keHua yactoton 800 lu. Bknmwovaet pene. lpu cpabaTtbiBaHUKM pene NOAKMOYaeTcA
TokoBpauwarens (TB).
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I— 11EP 1I'TB B AOOHEHT

TokoBpaLiaTenb Ha4YMHaeT paboTaTb U CUrHan UHAYKTOPHOro BbI3oBa YacToTou 25 Ny
nocTynaeT B ABYXNPOBOAHYH NIUHUIO, MAYLLYIO K aDOHEHTY.

SAKNIOYUTENbHAA YACTb - 5 MuH.

1. OTBETMTb Ha BOMPOCHI CTYAEHTOB NO AaHHOMY 3aHATUIO.
2. [IpoBeCTN KOHTPONbHbIN ONPOC 2-3-X CTYAEHTOB MO OCHOBHOMY MaTepuany nekumu u
caenaTb BbIBOA O CTENEHWU [OCTWKEHUA LieNn 3aHATHA.

3. [latb 3agaHue Ha camonoAroTOBKY:
3.1. U3YUUTD:
- CTPYKTypa U napameTpbl MHOrokaHanoHoro YM pagnocurHana;
- IPUHLMN paboTbl AnddepeHLMan-HON CMCTEMbI, DanaHCHOro MOAYNATOPa;
- BbI3bIBHbIE YCTPOUCTBA.
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