[image: image1.png]§ 2.5. Momexu r RAHAAAX M TPYNNOBBIX TPAKTAX
MHOTOKAHAJNBHEIX CHCTEM CBASH C YRCTOTHEIM

pasgeneHHem
KNACCHOHKALIMA MOMEX

TlocTaponnye 3AeKTpHIEcKHE KodeSauist, KOTOphHE TOSBAAOTCA B
KaHanax ® TPYNNOBSIX TPAKTaX MHOTOKAHANBHOM ammaparypul, KMe-
HYlOTCH OMeXaMd.

TMoMexy MOXKHO N0APA3NeadTh Ha COBHAKAKIINE H HECOBNALAIO-
ue, Cosnadarouusy noMeXamy Hasbl3a0TCA TAKHE, KOTOPHIE COBMa-
Q10T N0 XapaKTepy ¢ CHIHANAME NONE3H0 HepeiaBaemoil HHQopMa-
min. Tax, npu TenehoHHON CBA3H T2KOH NOMEXOH ABIACTCA BHATHHIHN
nepexofnniit pasropop. Ilpn nepemavte TelesHsHOHNON Man poToTENE-
rpadroit uadopManuu CoBNagaloulas moMexa ofycnosiusaer mosis-
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[image: image2.png]JIGHHE COOTBETCTBOHHC TIDABYKHOTO HAH HENOIBHAHOTO AOMCIHHTENS-
HOrO H306pazKeRnA u T. A.

VKa3aRHbHe NOMEXH CUHTAIOTCH COBEPUICHHO HERONYCTHMBIM, MO-
STOMY OHH AOAHB! GbiTb CBEREHDH K MuuAMyMy (TPAaxTHYECKH yCTpa-
HeHH) HAN TMpeBpalllenni B ASCOBNAJAIOLIHE NOMeXH NONyCTHMON Be-
JHYHHE.,

Hecosnadarouyamy nomexase HaskiBaloTes TakHe. KOTOPhie NO Xa-
paKTepy He COBIIAIAIOT ¢ NepefaBaeMofl noge3nol nHbopMauked, xal,
HanpHMep, QIVKTYAHHORHbE (XaOTHYeCKHe) — Geanill LIyM, HMIYIbe-
HHe, TIePHOAMYECKHe. TaK KAK 3TH TNOMeXH OKa3biBAKT DPasiIuuHoe
Mellalollee BO3EHCTBHE HA Pa3iHYHBIE BHABL MepeiaBaeMOR HHQOD-
MaLHH, TO ZefiCTBUE HX OUEHKBASTCS CIEUHANbHBIM} H3MePATENbHbIMH
TpUOOpaMK {HIMEPATENBHBEIMA YCTPOACTBAMN) .

K Tagrum npubopaM OTHOCATCA: HcOOMETp npu nepenaue Teaedon.
nolt HaOPMAlHKN, CMeLHalbHOe K3MepPHTENbHOe YCTPONHCTBO C B3abe-
WHBAOUIHM KOHTYPOM MpPH Tepesiaue TemeBH3NOWHo#H nubopMauun
T I

Ecain HCTOUHHKH MOMeX HAXOAATCA BHe NAHHOTO xadana (uam Jan-
HOro TPYNNOBOTO TPAKTa), TO HNOMEXH HOCAT HAIBAHHE GHOUIHUX 1O-
smex. Eciim HCTOUHHKH NOMEX HaXONATCA B PAacCMaTpPHBAEMOM KaHaae
(nIn B TPYNUOBOM TPAKTE), TO TaKHe NOMEXHM Ha3bIBAIOTCH 6HYTPEH-
HuML.

K BHEIIHHM OTHOCATCA MOMEXM: OT AHMHEHHEX Nepexoos, KOTOPble
3aBHCAT OT KOHEYHOrO HepeXOTHOrC 3aTYXaHHs H ONpelesaloT Mewdio-
ulee BO3LEHCTBHE OT PHAOM HAYLULMX Henefl HAM TPAKTOR; OT KCTOUHM.
KOB SJEKTPONMTAHHA; I'DO3OBHMX PAa3PAfOB, MATHHTHBIX 6ypb M T. A
HHIYCTPHANBHHX YCTAHOBOK, B TOM YHCJE M OT BBICOKOBOJBTHBIX /K-
HEll; MeXaHuuecknx Bo3feficTBHil Ha amnaparypy (B TOM uW#CAe W O1
MHKpPOGOHHOTO 3dexra).

K BHYTpesHuM OTHOCATCA: COGCTBOHHBIC IOMEXH, BHI3BAHHHE B OC-

HOBHOM TEIJIOBBIMH NOMEXaMi B TPOBOAHHKAX H NOVEXAMH OT YCH-
:ﬂvn’rﬁ.}lbl(bl}( 3ACMEHTOB, @ TAKKE NOMEXH OT HeJIRHEAHDBIX NEPEXoaos,
BOSHHKAIOUMHE H3-3a HAJHWHA HedHHEHHOCTH b TEvNI0SLIX TpaxkTax.
. B Kamamax anmapaTypui, NpensasHadenuoll ans padoTH N0 Koak-
CHAMBHBIM KaGeJbHUIM MATHCTPANAM, BOHHKRIOT, TIABHHM 00pazoM,
BHYTPeHHHEe NOMEXH H3-32 OTCYTCTBHA B KOAKCHANbHHIX TPyGKax B.1Hsl-
HHA BHEiHero noas. B kawaiay anmapatypel, NpeaHasHAUEHKON AR
paboThl O CHMMETPHYHBIM KaGedbHBIM MAarictpansM, HaGMIOLalTCsH
Kax BHellfHe, TaK M BHYTPEHHHE NOMEXH.

B KananaXx MHOTOKAHAJBbHOM aNNapaTypH, NPelHA3HAUCHHON X3
paGOTbl MO BOSAYWHLIM OENAM, NOMEX{ QNPEAeNAIOTCA, IJIaBHbIM 06-
PA3OM, BHEUMHMH HeTounHkamu (pre. 2.15). B ofaacti wacror sbhitic
150 k21 BHEIDHNE NOMEXu BOIPECTAKT H3-33 BANSAHHS ATHAHOBOJHO-
BBIX_DaXAOCTAHIMH.

E JonycTHmas BeMHYMHAZ NOMEX AMA KAKAOTO BAIA TIepelaBaeMoil
uHpopManun Gyler pasanunoir. Ho gaxe jas 01HOTO W TOTo Xe BHia
HHQODMALWH OZHZ H TA K BENHUAHA NOMEX MOJKET OKaselBaTy pas-
AHUHOE Mellalollee BO3LEHCTBHE B 3ABHCHMOCTH OT BENHYHHEL MPHKH-
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[image: image3.png]MaeMOrTo M10/1e3H070 cirHana. [10IToMy cOBEpUIEHHO HEOGXOANMO 3HATH
npeBHitlenne CHrBana Han noMexoil. Ecnu Ke oppezeaserca TOABKO
BEABULRA TOMEX, TO KAMAWA pas ClcAyeT ykashlpaTh, Kakoe sHade-
e NOJE3HEI OHIHAN MOMeT HMeTh B paceMatpHpaemol roaxe. Has
AHAJHTHUECKON OUEHKH MOMeX TI0/Ib3YIOTCH OBLIYHO OTHOLIEHHEM CHI-
naa/nomexa, r. e. PofPy unn UefUy tne Po u Uc— MoOWROCTE U Ha-
npAKeHHe [ONESHOT0 CHruaia B paccMarprBaemoli Touke; Py i Us—
MOLIHOCTD ¥ HATPAMEHAE NOMeX B TOi e rouke. [IpeBrenne curka-
Jna Haj moMexofl (TOMeXO3aIMIIEHHOCTh) paBHO:

1 P,
A= 7!11?2 =pec—pu Hen.

Bhlle yRasHBAIOCH, UTO BEJNMHHE NOMEX B eIMHHIAX MOILHOCTH
(Px) win  pampsxkenns (Uy)

o . MOKHO ONDEXeARTh HETOCPEACT-
" i BEHHO, HO B ITOM CAIYyae IOINKKA

6HTb yKa3aHa BeNHYHHA HeficT-
L + = BYOIIEro B JAHHOM TOUKe mO-
dee Ol Greipus_nomex Je3Horo curuana. O6uun moMe-
L1 : | XM B KOHNE KaHala OmpeNes-

T [ OTCS D)l TOYEK, B KOTOPBIX OT-
HOCHTEJIbHLIA YPOBCHb MOJIESHOTO
curdana papusercs 0; —0,8 nan
405 men, Tak KaK STH TOUKM

0 = SBMAIOTCA  XAPAKTEPHHIMH IS
|

T HPHEMHOJ UACTK CTAHAAPTHBIX
| | KaKatoe.
Spobers_codembenmen_nomex Jas ouenxy nomex, BO3HH-
j [ | xamwulux B CTAHEOHHEIX ycT-
r r Frl PORCTBAX  (YCHAMTENAX, mpHEM-
HHKAX HAH NepefaTyBKax Kada-
Puc. 215 J0B # T. A.), BBOAHTCH NOHATHE
o KoahduuHeHTE MyMa.
Koagppuyuenton wysa naseisaercs oTHOWeHTE, OTPYIENEHHOS KAK

Dy e Pl P

Pesax/ Pasux

TPH yCAOBH COTJACOBAHHORO BKJIYEHNHS YCTPOHCTBZ HA BXOKE W Bbl-
xoze. B norapnpmmueckoit mepe kozGHLMEHT WyMa eCTh Ke 410
HHO®, KaK BeJUYHHA CHHIKEHHA TOMEX03aULHILEHHOCTH, BbISBAHHOTO
BKJIOUCHIEM PACCMATPHBACMEIX YCTPONCTD:

= - 19Dy = A A . (2:36)

NOMEXH OT REAHHERHBIX NEPEXOA0B

TloMexy or nHHEHHBIX MePeXONOB BHISBAHM HOAOCTATOURLIM mepe-
XOIHEIM 3aTYX3HHEM MEKAY fapainedbHbiMH uemsmn. Kak ymomuma-
40Ch pamee, COBIANAIAIHE TIOMEXH CUHTAIOTCH HOAOMYCTHMHIMHE W 10a-
0




[image: image4.png]« Ot MIPAKTHICOKH yeTpanerbl. CHHTaeTes, 4T0 RIA reaedormofi
+ CORNAAAIONINE TIOMEXH (T. €. BHATHEI TePEeXOXHBII PasroBop) He
.1 OKA3LIBATH Mellaionlero Boadehicnsus, ecan Jaast 0% Beex xa-
i SUHIICHAOCTS OT STOMO BHAA WoMex OyneT He Mexee 6,7 wen,
m 100% Bcex Kamanos — He MeHee 6,0 xen.
I*"ACCMOTPHM TpHBENeHHble Ha pie. 2.16 UIBe mapasilenbHEle UeMH,
'YAOBAHHME VCHAHTEIAMHA. s YIPOMEHHA pacCyXaeHHH moJo-
1, ITO 3aTYXaHUA BCEX YCHIUTEJbHHIX YIACTKOB H COOTBETCTBEHHO
sofuble 3aTyXaHHsA OJHBHAKOBbI.
Hlawypea «JIMHHH GBASH» HIBECTHO, 4TO

cyMMapHoOe MepeXolHoe 3aTyXaEHe ma OJHMKHeM KOHLE

Aopes=Ag— % Inn, (237

v o0 = HHCAO YCUMUTENbHBIX YYACTKIOB;
BAIHIIEHHOCTE HA GJANAKHEM KOHLE

1
Asy = P Pros= Ao— 5= 10—y — (P —Pua); (2.38)
3aIMBIIEHHOCT, HA AAABHEM KOHLE
1
Aoy =4y iy Inn—a,—(py—por)s (2.39)

1 nCe BeIMUHHBL NOKA3aHpl HA pue. 2.17.

1_@_’0_/- aﬂE;} 2 .él__a,: %,E
Ag A Ag

) ) )

Puc. 217

s anasnza suipaxennit (2.38) u (2.39) moxuo cmesarh caeayo-
flM@ BLIBOAbL

1. 3amMIeHHOCTh OT JUHCHHBIX MePeX0I0B YMEHbITASTCH C POCTOM
(MCNIa YCHIHTEJIBHBIX YUACTROB.

2. Beauunna 3alHIIEHHOCTH SABUCHT OT PA3HOCTH YPOBHE! Ha Me-
wAAOIHX KORLAX OSeHX leneR, 10ITOMY YPOBHN Ha COCeIHHX MemsxX
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[image: image5.png]JOMAHE YPaBHNBATBCA TaK, TOGH MX [PasHOCTh HE MpPeBHINANA
0,2=-0,3 nen.

3. Tak Kax ® CHMMETPHUuHBIX KabembHmX uemax Ar>Ao TO saulu-
EeHHOCTh Ha JanbHeM KOHLE mﬂHLHOﬁ Marucrpasik Bbiie 3alumento-
CTH Ha CauaceN xonue. [TosTomy mMa WapajneRbHEN Gelsx Crapaot-
<q nsberats BCTPe‘lHOﬁ Tepedatt COBIANAIOWNX CMEKTPOB, BPH KOTO-
pOl/l BALIHIUEBHOCTS Ollpeaenserca !ﬂépeXOHHHM 3aTyXaHHeM Ha [ %%
HeM wonue. JIpH yeTHpexupoBoRHof CHCTEMe CBA3H N0 CHMMETDHYBOH
KaOedbHON JIMHHH Mapbl DPAMOTO M OGPATHOrO HAMpPABVIEHKR OTXEHA-
10T APYT OT JApYyra, MOMEIlas MX JHGO B SKDAaHE, NHGO B OTHEdbHBIE
KaGean (AByxKabeapHas CHCTEMA).

JL5st ycrpameHusi CAy4aeB BCTPEUHOR Mepelaid HA YIJOTHeHHBIX
BOZAYILHBX JaHAAX 0BAsU B CoBerckon COl03e aPUHATO CJAelyiouiee
TNPAaBHAD ONpefeNeHnd HampaBJeHus fepefauy MO DASNWUHBIM CHCTE-
MaM, 3 OCHOBY KOTOPOro riOJIOHEHO ereorpad)ul{ecmoe HanpasaeHe TH-
uuit. 110 ARHHAM CBS3H, HAYILAM
B HanpaBJeHHd ¢ Cegepa Ha 107
M C 3aNaja HA BUCTOK, rpynna
RHIKHEX 4aCTOT 3-KaHAJILHOW CH-
CTEMBI  YIJIOTHEHMA Uemelt 13
UBETHOTO MeTAgnaa fnepelaetcd B
STOM XKe Hanpasnesut. B o6par--
HOM Hanpam/JaeH|H, T. €. ¢ 10Ta
Ha ceBép H ¢ BOCTJKA Ha 3311311,1

Ta6asna 2.4

Tiepenaracwan cpymna
actor

Hanpasense nepeaasis

C cenepa wa wor

H ¢ 3anana Ha BocTok| Hmknas | Bepxusas

C wora na ceeep Hi
© poctoxa wa saman| Bepxuan | Husmax

10 370K AHHEH MePefaeTcd Ipyu-
na BepXRRX 4acToT. JLIA Apyrux
cHeTeV

CBA3H Halpasiedne ne-
peRayuH COTAACOBHIBACTCA C 3-Ka-
HanLHOM cHCTeMOR.

B ciayuae YIIOTHEHHS BOIPLIHBIX Jukuil CBA3Y CNeIyeT PYKOBOI-
CTBOBATBCH YKABAHMAMY, MpHBeIennsiMa B Taba 2.4. Ilpn TakoM pac-
npeneeNHH HalDap/eHHl Tepelayy LOCTHTAETCH yCTpaneHue BCTped-
HOP Mepefauil B COCEXHHX KaKamaX PasHblX CHCTeM ymAoTHemHA. Ha-
npUMep, CHMHAb BePXHEro KaHala 3-KaHANbHOW CHCTEME YAOTHEHNS
H HHIKHETO KaHaAa |2-KaHAMbHOH CHCTEMDB! (0 JHHEHHOMY CHeKTPY)
GyIyT MepeNaBarbcs ‘B OJHOM HANDABIEHHH, ONaronaps ueMy yBeiu-
HABACTCH IAWMMLLISHHOCTD MEXKAY YKasamHbiMH Kanasaasu.

EcAN 38IMHIEHHOCTD OT COBNALAIONHX MOMEX OYIST MEHBING Tpe-
Gyemoll BeJH'NHEB, TO HONOAB3YIOT CMI0COGH, MpeBPaMAIOLLHE COBIA-
JaaouiMe moMexn 1 wecomnataomme HanGosee sdexTiano mannsiil
MeTOU MPHMERAETCS MDY aMIRMTYIHOR MOIYNANKY ¥ mepelaue moJes-
HBIX CHTHAJNOB € OMHOH GOKOBOH M0/0COM 4ACTOT Ge3 Hecymero Toxa.
TIpn 5TOM nepenaya Ha MapaienbHBX NERSX DCYINECTBJAETCA ¢ MpH-
MeHeH’eM PAa3HYHBIM OOPA3OM MOCTDOSHHBIX AMHOHHEIX CMEKTPOB: Ji-
HeiiHible JI00CH MOMESHO MepefaBaeMbiX WACTOT QOPMHPYIOTCS ¢ He-
HOAb3OBAHUOM HHBEPCKU AN CLBHTA KAH OUHOBPEMEHHO CHBHEA H UH-
BEpCHN MepefaBaeMblx MO MaPaACAbHEIM UeMAM MONOC YACTOT.
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[image: image6.png]'CYUIHOCTh HHBEDPCHH JIHHEAHLIX M0JI0C 3AK/MOYALTCH B CleAyIOmeM
{puc. 2.18). Ilycrp ® uenn / avHehwwil cnekrTp CHrHajka (HanpaAMep,
TeAeOHHOTO), COOTBETCTBYIOMETO ONPEICASHHOMY HOMEpPY KaHalaa,
sanuMaer noa0cy NaCToT fi+Fu--fi--Fy, 2¢ Fa+Fy - mosoca wacror
HCXOHOTO CHTHANA, 4 fi — BHpTyanbHas yactora. B memn 2 odmo-
HMEHHOMY KaHaJy COOTBETCTBYET 10/70C2 YacTOT fo—Fa—fi—Fn nne
fo — BUPTYaJbHAA wactoTa KaHada. [lpn 31oM fo—Fs=fi+Fu a
fe—Fu={1+Fy DTO 3HAUHT, Y10 Ha WaPaJMeJBHEIX TETAX HOTOABIYIOT-
¢l pasabe GOKOBBIe NOJOCH OTHOCHTENHHO BUPTYaJIbHBIX 4acToT. Ilo-
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MeXH, BOSHUKINHE OT JMHeHHHX MepeXOL0B H BEI3BAKEME MeA0CTATOY-
VBIM NIEPeXOIHBIM 3aTYXaMHeM MeXJY Mapa/iie/bHbiMA LerMi, 3a-
WHMAIOT TOT KE CNEKTP YACTOT, 9TO M NOME3HBIA CUrHAN HA WerH, mo1-
BepKerHoil BaHAHuo, O1HAKO B3AHMHOE DACIOAQAKEHHe OTAEABHbIX
HACTOTHBLIX COCTABAAIOULIX lOC/Ae Tpeodpasobanus Ha NpHeMe Gymer
OOpaTHHIM MO OTHOLIGHHIO X (BHI3BABIIEMY ANIYI0 MOMEXY HCXOFIOMY
CHDHAMY: COCTABAAIONIAS ¢ HACTOTOR Fy NIPEBPATHTCA B COCTABIAIOLLYIO
¢ yacToroit Fr, a cOCTABASIOMWAR ¢ ¥aCTOTON Fa» — B COCTARIAMIOMIYIO
€ 4acTonoil Fu. B CBABM C 3THM Hapymwatcd COOTHOWIEHHS AMTAHTYA H
(a3 HCXOMHOrO CHNHAJA K MOMEXA OKAKETCS HeCOBMalawowell (Iph Te-
/IGOHHOM CHTHA/E — HeBHATHBA NMepeXoXHEIl PasroBop).

[loMHMO HHBEPCHH, AN MPEBPAIIEHNAS COBNARAIOLLUX MOMEX B MHe-
COBJI@/AI0WIKE NP BBICOKOYACTOTHON CBASH MO NapasjenbHEIM LenaM
MOXET GLITL MONOJb3OBAH METOL CABHIA JHHENHBIX 11040C. B 3TOM
cayTae AAs CBA3Y Ha MAPANACTLHEIX USMAX HONOJAb3YIOPCA BUPTYalb-




[image: image7.png]HbIe WACTOTH, CABHHYTHIE 10 OTHOUIEHHKIO APYr K ApYTy. Ha mpuemn
KOHUAX KaX/JON LeMH MPaBUALHO GylyT BOCTIDOHSBEISHB TOJBKO i1
Je3Hble CHPHAMBL, fepenapaeMbie Mo JamHol wern. CreKTp yacTor T
MeXn Oyfer cMellleH N0 OTHOIIGHHIO K CMeKTPY 3acroT cHpHana, 1.
foMeXa OKAXKETCR HECOBINaNaIoLLed.

Ofa yrasaHEBIX METOJa — HMHBEpCHA H CABHT .MHeHHBHIX moaoc —
MOTYT HIPHMEHATLCA OMHOBPECMAIHO,

COBCTBEHHBIE MOMEXY

TIpH MHROTOKRHA/IbHOH CBH3H HEOOXOMHMO YUKTHIBATH HAMKYHE Tel-
JIOBBIX dIOMEX, BOZHHKAKIIRX BO BCeX AKTHBHBIX CONPOTHBASHHAX. \KPO‘
Me TOro, cledyeT YHUTLBaTL QUIYKTyauHOHULIe NOMEXH, KOTOPbe BO3-
EHKQI0T B YCHJATEABHBIX 3JeMEHTAX -— SJIeKTPOHHLIX JAMIIAX, TpaH-
aucropax ¥ T. 1 Bce sTH MOMexn, ofbelHHeRHBe Ha3BaHHeM cOBCT-
BenHbie JOMEXH, CXOAHBI MeX Iy cofoft M0 XapaKTepy M MX mpaKTaye-
CKH HEBOSMOXKHO Da3deNuTb. MMed oDHOCHTeNwHO HeGonbioll ypo-
BeHb, OHH NPAKTHYECKH OKA3LIBAIOT BJKAHHE TOALKO B TeX TOYKAX
TpaKTa, Nile yPOBEHb CHACHANA MAHHMAJeH, T. € Ha BXOZe IpYNTOBBIX
yeuaHTedeR.

TenaoBble NOMEXH BOSHHKAIOT Guapofaps GecnopamouHoMy ABu-
#EHUIO CBOGOMHBIX SNEKTPOHOB, Beanunna Tenaosbix MmoMeX, CO3Za-
BAGMBLIX AKTHBHWM CONDOTHBJCHHEM R, OMPEAE/TeTCH IKBHBATCHTHBM
TreHEPATOPOM 32C

E =ViRITA} (2.40)

HAH BeJHYAHOA MOILMOCTH TOMEX, KOTOPaA MOMKeT GHTb IOoJyueHa ha
COrMacOBAHHOM COTPOTABAEHHH R,

Pop=E4R = kT Af, (2.40a)

soe k=1,37.10-2 — gocrosssas Doavumana, ducfep; T — abeodior-
Haa temneparypa (no Kempsuuy); Af — wupusa momockl 4acToT Ka-
Hala HJH TPAKTa, 24.

U3 coornowenuit (2.40) v (2.40a) BHAHO, YTG BENHUHHA TENIOBHIX
TOMEX 3ABUCAT OT TeMIepaTyphi, aKTHBKONO COMPOTUBAEHHS M INHpH-
#bi BONOCH YACTOT M He 3aBUCHT OT TOTO, B KAKOM 4acTH CNeKTpa 57a
nosoca BuiGpana. TIDakTHUECKH MOKHO OYHTATH, UTO TEMJOBHIE TOMe-
XH PABHOMEDHO DACHpeleNenbl M0 CMeKTPY OT CAMBIX HH3KHX 4acTor
A0 94CTOT qIepsaka 6-102 ey,

Ina ONEeHKH BeJIMUMHbBL AYKTY2UHOHHHX MOMEX, BOSHHKAIOMNX B
YCHAUTENBHHIX 3JE€MEHTAX, B HACTOALIEE BPEeMA HeT CHWHOIC MeToAd.
B 3JeKTPOHHBIX JtaMIax MOMeXH 0T LPpoGoBOro oddexTa, T. €. JOMEXH,
BOSHEKAIONHE H3-32 HePaBHOMEPHOCTH 3IMHCCHH, OUEHHBAIOTCA MO-
CpeACTBOM KBHRAJEHTHOTO IIYMQBOO CGIPOTHBISHHS.

DKEUBANEHTHOIM UYMOBLLY CORPOTUSAEHUEN HASBIBASTCH TAKOE
DUKTHBROE COMPOTHB/ICHNE, KOTOPOS HYHKKO GBiN0 Okl MONKMOUHTD He-
NOCPAICTBOHHO KO BXONY MAEANBHON 3MeKTPOHHON JAMIL, OBOGORHOMH
ot (pobosoro sddexTa, uTobh ¥a ee BrXode ObIH GBI MOMexy, pas-
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[image: image8.png]* to MOIWHOCTH MOMEXaM, BOSHHKAIOWMM B peanbHoli nampe o
nonoro opherTa. DKBHBANEHTHOE WYMOBOE CONPOTHEITeHHe GyRer
putka 300--600 om ans rproRon u 40006000 om mAn NEHTONOB.
OAYKTYAHOHEBE NOMEXH TPAHSHCTODHBIX YCHNUTENBHBIX 3JeMeds
% OICHHBAIOTEA OOHIYHO ¢ WOMOWIDIO Koodduusenra myma [oM,
n( (2.36)).
icad TENAOBWE TOMEXH ONPENEARIOTCH Ha BXOAe YCHAATENs C
VK PORHEIME TaMIaM¥, TO COGCTBEHHBIC NOMEXH CAEAYET PAaCCUHThI-
ren o p-ne (2.406). [pu pacuere HomONBE3YeTcs HOPMHPYEMas J/4
1KTPOHMELX JIAMI BEAHYANA SKBHBAICHTHOTO UIYMOBOTO COTPOTHED-
Hin

E= 4KT AfRooum» (2.406)
1w Rogmy — Pe3yIbTHPYIOUIEE aKTHBHOS CONPOTHBAEHHE, KA KOTODOM
VMIHKAIOT COGCTBCHHBIE IOMEXH, BKIIONAT M SKBUBAJCHTHOE LHYMO-
w CONPOTHBIGHHE. .

Pe3yJbTHDYIOIlee AKTHBHOE COMPOTABI¢HHE Rosm ONpenenseTcs B
IHCHMOCTH OT KOWBATYPAUAA BXOAMHIX YCTPOHCTE € Y4eTOM Mepos
'blﬂfﬁﬁ, TMO3BONAWILHX NOBLICHTD TOMEXO3AILAUISHHOCTD NMYTEM YBe~
VICHHS HaMpPAXKEeREHA CHTHaNa M yMeHblIeHHS 3HaueHua RWN

Ilpu coBmOeHMN MPHAUHGA CONIACOBAHHONO BKIIOWEHWS JIMRHR
1eOOXONAMOCTH PETYAHPOBKH YCHNCHHA HA BXOIe 3TY DEryAHDOBKY

\.AelyeT [POHSBOAKTE TIOTRHUWOMETPOM, a He MepeMenHbIM YANHU-
TescM, TaK Kak IpH NOHHKEHHH YPOBHA CHIHAMa BEIXOLHOE CONPOTHB-
AeiiNe [TOTEHIHIOMETPA CHHMKAETCS, 3 BHXOAHOE CONPOTHBICHHe YN«
Wiieas oCTaencs 6es HameHewHs. TIpHMeHAs IOTeHUROMET, MOKHO
YBCAHYMTD FOMEXO3AMHUIEHHOCTb OT COGCTBEHHBIX noMex Ha 0,15 nen
WA KaMABU HEMep CHYXAEMOro YpOBHA NOAESHOro CHrHada (3a cuer
YMCHBIICHHA Roow) MO CPABHENHIO ¢ NOMCXOZAIMHILCHHOCTHIO TPH e~
NoABL30BaRKHE TlepeMeHHOro yAJHRHTeAq.

Ias cHANWERS BAHSHHR NOMeX 0T ApoGOBOrG 3ddexra caeayer
HpHMeHATh TIOBHUNAINIMA CeTOUHBIN TpaucdopmaTop ¢ KozddHuHen-
ToM tpamchopManun n>1. Hanpsxenue CHTRana B JAHHOM Cliyyae
MOBLIIAETCA B N Pas, a COCTAB/SIONIAA MOMEXH 3a CYeT SKBUBAJIEHT-
N0TO MIYMOBOrO COMPOTHBJASHUA OCTACICA o3 H3MEHeHHS.

Kax Obi0 ycTanoBJeno Bhbille, COGCTBEHHBIE NIOMEXH MOTYT OBITH
paccynTans w0 ¢-e (2.36), KOTOpas MO3BOARET HONOABIOBATH HOPs
MUpYeMYIO Beawaniy wosdpduunenta myma. Hs storo Boipamenss
MOXHO HARHCATH

du=4
wAH

— Ay pix = Pex— Pnos— Penmst Punun= Prs— Posr—S

Pawux = Pupstdnt S, (2.41)
Tae S — yeunewne yCHIHTeNs, Hen.

TakuM 06pasoM, ypoBeHb COOCTBEHHBIX TOMEX HA BBIXOJe YCHIM-
tens Gyaer 3aBHCETh OT YPOBHA TeIVIOBHIX MOMEX Ha er0 BXOAE Prsx,
OT BLIDAXKEHROTO B JOrapUOMHTECKOR Mepe KOo(GPHUHEHT WIYMA diy
YCHANTENR H OT BEJHYHHM YCHNCHHA YCHAHTENS.

3—208 ‘ [




[image: image9.png]MOMEXH OT HENWHEAHBIX NEPEXOA0B

B anmapanype MHOTOKAHANbHBIX CHCTEM CBA3H TIPAKTHUCCKH BCE Y3
AR COEEPIKAT SJEMEHTHI, MAPAMeTPhl KOTOPBiX 3aBUCAT OT BOSMEHCT
BYIOIEN0 HanpsxeHus (ToKa), 4, CALIOBATENBHO, MPEICTABIAIOT CO
Goit HemmAelnple yeTsipexmomocHuki. K TakuM y3nam omocsmes mpe
00pa3oBaTeN YACTOTH, YCHAHTENH (TPYIWIOBHE B HHIHBHAYabHEe)
GUNLTPH, BHpaBHMBATEMH W 1p. Hannune HelwBefHOCTH MPHBOIMT |
TOMy, HTO Ha BHIXOJE COOTBETCTBYHIOUIENO HUETHPEXNOJIOCHHKA TOAB
ASWTCS JONONHATENbHbIE COCTAB/AIOINE, KOTOPHIE OTCYTCTBOBAIH
HCXOHOM CHDHAJE. B c1yyae, ec/id YeTHIPEXTOMOCHHK OTHOCHTCA K UM
AHBHAYAJLHON YacTH anmaparypbl, HeAHHEMIOCTD MPOABJAACTCA B BY
A€ HCKaMeHus nepelaBaemoil undopmanun B mpomecce mepemaun. Ee
I e YETHIDEXMONOCHHK HAXOANTCS B TPYNNOBOM TPAKTe CHCTEMBI, He
ANHEHOCTb He TOMbKO HCKAXKAET MepelaBaeMylo HRGOPMALNIO M0 OT
AeJIbHDIM KaHaJaam, HO Y BLISHIBACT JCNONHHTEABHBIE JTOMEXH BLALICT
BHE BIAUNHOK NAPAINTHON MOTYMALKY, TPHYSM 9TH [OMeXH, HASbIBAE
Mble IOMEXaMH OT HeJuHelHEX Nepexo/oB, MOMYT OKa3aThCd KAK COB

TNafalomiMA, TaK U HeCOBIIAAOMLHMH.
2
RH
2

Tiponssenem OueHKY TWOMEX OT HEAMHEHHBIX MEPEXOIOB, KOTOPLIE
BOBHHKAIOT B TPYINIOBOM TPAKTE MHOFOKAHAIBEBIX cHCTeM. [Ipencra
BHM 3ABMCHMOCTH HAMPSUKEHHH HA BHXOME HEMHHE[HOMO uYeTBIpexmo
JUOCHWKA Usyx (pUC. 2.19) OT HalpsiKeHHs HA €T0 BXOIe #px B BHIE
flONHHOMA 71-it CTenenH:

g = (W) = Dbt @4

Hequnzdrord
GEMBIRCRRIARICHUK

Pac 219

re b; — ROsPOHUNSHTE! AMMPOKCHMAUHH, XaPAKTEPH3YIOUHE CTenen!
HeARHEHHOCTH YeTHpexnomocHuka. (3[ech n B Aa/bHeiueM He yu
ThiBAaeM TIOCTCAHEYIO COCTaB/IRIOULYIO, KOTOpaa O6bLIYHO He BJIMACT H
BEJHUURY HeauHCHHEX NoMeX.)

TIpH OTCYTCTBHH HeAHHERHBIX HoKaKeHuT KoIGOUIHHTH bo==Dbs
=bp,=0, 8 by=upux/tisx=Ky mpegcrasaser cobofi Koa(diLHeH
Tepelaun Mo HANPIMEHHIO JHHEAHOrD UETHIPeXTONIOCHHKA.

JIas oueHKK CTeneHHW HeJHHEHHOCTH URTBIPEXTIONIOCHWKA MPeICT
BUM BXONHOE HANPAKEHHE B BALe PYHKUAH Upy=Uyarc 00swi. Torg
HAIPIKEHMe Ha BHIXOHE

n

Upy = 2 [ 2 (2.4

i=1




№ 16 Явление электрического эха и меры борьбы с ним

[image: image10.png]fIpn TeacdonHol CBASH SaMAIMMBAHHE CHrHANOB Oo/ice deM Ha
30 mcex (B OnNHOM HampaBJeHWR) OGHUHO BAeueT 3a cofoii mosue-
1tHe MEMAIONLero BAUAHASL TOKOB JEKTPHYECKOTro 3Xa. SIBaexne snek-
FPUYECKOTO Xa NPH TededOHHOM CBA3N BOSHUKAET H3-3a OTPANKKEenus,
KOTOpOe HMEeT MeCTO Ha KOHIAX KaHaja B TOUKAX MOXKMIOYeHHs afo-
HEHTCKHX JHFHHL.

Mematoliee BOINEHCTBHE TOKOB SJGKTPHUECKOTO dXa  TeM Gosb-
wie, 4eM MeHblle HX 3aTyXAHHE W YeM 60ablle a6COMIOTHOE BPEMS pa-
CHPOCTPAHERUA HA HYTH STHX TOKOB. OAHOSHAYHASA 3ABHCHMOCTb MeX-
Ay MHHAM2JbHO ACTUYCTHMBIM 3aTyXaHWEM TOKOB 3Xa @;~mm M BPEMe-
11¢M PAacnpoCTPANCHHA Ha TYTH STHX TOKOB #, manwa na puc. 4.26a
IS BAEKTPONPOBOXHOFO TPAKTa ¥ Ha puc. 4.266 — ans TpakTa ¢ HC-
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KYCCTBEHHBIMH CDYTHHKaMH 3eMAH 3Ta 3aBUCHMOCTb, ONpedeIeHHAR
IKCTEPHUMEHTAIIBHO, TIOATBEPIKAEHA COOTBETCTBYIOIHMH HCCIRNOBAHHS-
MU, TIPOBEACHHBIME B Page Chpai
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Gonbureit CTeleRd AAA TOBOPSIIEro aboHeHTa, WeM RAs clyHIaioiie-
ro TlosToMy (aKTHUecKH ReRCTBYiOLtee 3aTyXaiHe HAa NYTH TOKOB
IXa @ ODPENENXIOT MO OTHOWEHRIO K DEpelatolleMy KOHUY Kawaia
B coorserctsun ¢ puc 4 27 5To 3aTyXaHHe GYHET ONpeResATbCA YA-
BOCUHLIM 3BaueHHeM OCTATOYHOIO 3aTYXaHHA H 3aTyXanmHeM Hecorna-
coBaRHOCTH A, B XOHUe TpaKTa
as= A, +2a, 4.60°

O6b4no ans TedeQOHHBX KaHanoB a,=0,8 wen, a Ae=0,6 nen
CrepgoBaTenbHo, @,=0,6+42 0,8=2,2 #en.
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[image: image12.png]Memaromee nercTsHe, 0GYCAOBICHAOE TOKOM 3JIEKTPHUECKOTO 3Xa,
lie 6yZeT OUYIATHCS, €C/TH BEIHUHHA dpmum ONPENETEHHAS W3 Ipadu-
k0B Ha puc. 426, Gyaer MeHblIe WIH DaBHA BEJHYKHE Uy OIPEie]eH-
nofl w3 puipamedni (4.60), T. e HeoGxofHMO, WTOSL

By—8yppy =2 0
e T . (4.61)
P ) 1

s poipaxcenns (461) n rpaguka na puc. 426 a caeayer, uto
MPH OGLIMHOM peryanpoBKe TeqeOHHOrO KaHajla ¢ MEMAOINHM Aei-
CTBHEM TOKOB X3 MOMHO He CUHTATBCSH, €CAll aBCOMOTHOE BPEMS pac-
TPOCTPAHCHUA MeXKAY ABYMSl OKOHEUHBIMH fyHKTAMM He TpeBHIlaeT
30 amcex. B npoTmeHOM ciyuae HeoGXOMMMO J#GO YBEANIHBATH OCTa-

a ¢ mepedave a deq
—D_1 Tganm nepelan

Puc 428

TOUHO® 3aTyXaHHe @r C TeM, YTOOH BO3POCJIO 3aTyXaHue HA TYTH TO-
WOB 3Xa, IGO0 NPHMEHATH NONOMHATE/bHEHE YCTPOACTBA, HA3HBAEMbIE
IX0-3aTpaiHTeIANH.

axo-aarpaml're.'m, HCHOJABb3YEMbBIE B HACTOfALIEE BpeMs, OGBIUHO ye-
|ZHABAHBAIOTCS B OGOHX OKOHEUHEIX MyHKIax, TA¢ YeTLIPEXTPOBOAHLIe
f14CTH TeePOHHOrO KaHa/Ia COSXUHAIOTCA ¢ AU (epeHIUTEHEIMH CH-
cremamu. CxeMa 5X0-3arpaJHTENst INA OXHOFO —OKOHEUAOr® MYHKTA
npHBeneHa Ha puc 4 28a

Kax BHAHO H3 PHCYHKA, PasrOBODHole CHFHAUTH, MpHICAUIAE 3
IpaKTa TIpReMa, He MOTYT DOCTYIHTE B TPAKT Mepelaui JAaxe Mocie
OTPAKEHHS TOCACAHMX B a6OHEHTCKOM TPAKTe, MOMKIIOUEHHOM K TUdp-
(epeHUMAaNbHOR cHeTeMe DTO ONpeledsdeTcs TeM OGCTOATeXbCTBOM,
4TO PAsrOBOPHEIE TOKH C BHIXOHA YCWIHTEs fipHeMa ¥¢ np 4acruuno
HOCTYTAT B YNPABAAIOUIYIO UENb ¥ NOCIE YCHACHHA W RETEKTHPO-
BaHHA BHOCAT JAOMOMHHTESbliOe 3aTyXauue (mopaika 6--7 wen) 3
1paKT nepenaun DaxTHUecKoe BEHIKINIOYeHHe TPaKTa Repenain B TO
npeMs, KOPEAa W3 TPAKTA NipHeMa NOCTyNaeT pasroBOPHEI! CATHAM, Yer-
pansieT Memawpllee JefiCTBHE TOKOB SAEKTPHYECKOTO 3Xa

Tlpu ycTanoBke 5X%0-3arpafuTeNs B NPOMENKYTOYHOM NYHKTE CXe-
Ma 3XO-3aIpajHTenss ROMXKHA ObITh MOCTPOSHA TaK, KaK NOKA3aHO
ia puc. 4 286.

C moMoillbl X0-3arpajuTenes (BKJANUAEMbIX B OKOHEUHble Wy
UPOMEXYTOUHBlE NYHKTHI) HE/Mb3A TOMHOCTBIO YCTPAHHTb TOKH 37€K-
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[image: image13.png]P TpHveckono 3xa. Creneis 101aB-
Do Gt

e |%" wends STHX TOKOB 3aBHCAT OT wyB-
20 CTBHTE/BHOCTH  NPHMEHAEMOrO  3X0-
f sarpaguTens: ueM GOJbIIE uYBCTBU-
47 TeABHOCTH TOCHEAHeT0, TeM B Gonb-
tf Wefi CTeNeHH MONABAIOTCA TOKH 3Xa.
50

Ilon TepMHHOM <«UYBCTBHTEMBHOCTbY
| | 1B AAHHOM CAy4ae NOHHMAIOT PABHOCTD
ey M0 WY Gaces Medy HYJEBHIM OTHOCHTENbHBIM YPoO-
BHEM W YPOBHEM <paGaTHBaHHS 3X0~
Prc. 429 3arpajuTens. .

Ha pnc. 4.29 npusemen rpaduk

3aBHCAMOCTH MHHHMANBHO ROHYSCTHMOﬂ BeJHUHEHB 3aTyXaHHda H2 NYyTH

TOKOB 9Xa M BPEMEHH lo INPH UyBCTBHTENBHOCTH 3X0-3aTPaiHTeNsL
30 06 (345 nen).





[image: image14.png]1.3.5. Dddexr 31eKTPHUECKOro 3Xa B KaHaJie CBA3H

HeunneansHas Ganancuposka PY gBideTcs NpUYHUHOW TaK Hashl-
BAEMOTO0 AEKMPUYECKO20 IXd.

Puc. 1.14. Mexaru3m BO3HUKHOBCHA 3JEKTPHYIECKOTO 3Xa

IIpu pasrosope abonenta 5 Ha JpyroM KoHue kanana (B II. B)
CHTHAJI YACTHYHO OTPAXaeTCA B TOUKE A', OTpaXKEHHAd BOJHA Momna-
naer B kaHan TY HanpasjieHus nepenayn B — b U Bo3BpaljacTcs K
ropopsieMy abOHEHTY CO CABMrOM BO BPEMEHM, DaBHBIM yABOCH-
HOMy BPEMEHH PACTIPOCTPAHEHHS CHTHANOB Mexay mm. b u B. I'o-
BOpsiliMiA a0OHEHT BOCHPHMHMMACT 3TOT CHIHAN KaK IMOBTOPEHHE
CBOErO pa3roBOpa — BO3HHKAET nepeoe 3xo 2o0eopawezo. Tak xax
PV B n. b c6ananCHpOBAHO HE UACATLHO, CHTHAT [IEPBOTO JXa ro-
BOPSINEro 4aCcTHYHO OTPAXaeTcd B TOYKE A, OTPAKCHHad BONHA
nonagaer 8 kavan TU npasnenus b — B. Bosuukaet nepgoe 3xo
cnywarowezo. Tlocne mepBoro sxa CIyuIAIOUEro MOXET NOSABHUTECA
BTOpOE X0 IOBOPAIETO U T. A. [TOCTENEHHO SHEPIUA IXO-CUIHAIOB
YMEHBHIAETCS, H MPOLECC 3aMUPAET.

BimstaEe 3IEKTPHIECKOTO 9Xa TEM 3aMeTHeEe, 4eM Gonbiie Moll-
HOCTb 3XO-CHTHAJOB H 4eM O0Jble NMPOMEXKYTOK BPEMEHH MEXIY

27




[image: image15.png]NPOH3HECEHHEM 3BYKA U MosBjieHuem 5xa. Ha puc. 1.15 mokasana
YCTAHOBJICHHAS OIBITHBIM ITyTEM 3aBHCHMOCTh MEXKIY BPEMEHEM
PAacHpOCTPaHEHHs 3XO-CHTHAla W MUHHMAIBHBIM 3aTyXaHHCM Ha
€ro myTH. ‘ /

3aTyxaHue HA IYTH HEPBOTO 3Xa rOBOPALICIO ONPEACIACTCA U3
BEIDAKEHHS a, = 2a,,, +a,,,. OTBIT IIOKA3BIBAET, UTO B CPEIHEM 32-

TyXaHWe OTpaxenus a,,, >5 AB. Ilpy a,,= 7 1b B aomp# 5 ab no-
nyquM a,= 19 1b.
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Puc. 1.15. 3aBHCHMOCTS MUHAMAILHO HEOOXOIHMOrO 3aTyXaHHs 2Xa
., OT BpEMEHH NIPUX0/ia IEPROTO 9Xa rOBOPAUIETO

B TeneoHHBIX KaHanax dJIeKTPHYECKOE X0 HE YXYAWACT Kave-
CTBA CBA3M, ecny abCoOMOTHOE BpeMA pacnpOCTPAHEHUA CHTHANa B
ofHOM HanpapjieHud He mpeBuuuaeT 30 mc. Ilpu nepenade cursa-
OB IO KOAKCHAJILHOMY Kalelro Takoe Bpems pacHpOCTPaHECHHA
EMEET MECTO HpH JumMHe MarucTpany okono 8000 km. B coyTHHKO-
BBIX CHCTEMAaX BpPeMs PACIPOCTPAHEHUA CHIHANOB JOCTHIaeT COTEH
MHJUTHCEKYHI.




