[lncnepcnoHHblE UCKaXXeHUsA
CUrHasoB

OaHUM 13 BaXKHbIX SABITIEHUI NMpOLIecca pacnpoCTpaHeHUs
MMMYIbCHBIX CUrHANOB MO ONTUYECKUM Kabenam sBnsieTcs
ancnepcus — paccessHne Bo BPEMEHW CreKTpanbHbIX U
MO[OBbIX (XapaKkTePUCTUK) COCTABNAKOLLINX ONTUYECKUX
curHanoB. B pe3ynbsrare ancnepcum MMnynbCHbIN CUrHAT
Ha BXO/, NPUEMHOro YyCTPOWCTBA NpuxoauT Tem bonee
NCKa)KEHHbIM, YeM DonbLUe NNHUS
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[lncnepcua npuBoauUT K yBeNUYEeHUIo Onu-
TENbHOCTU MMnyrnbca (ywmpeHue nMmnyrnbca) npu
ero NpPoxoXaeHunn o onTuyeckomy Kaben:o,
MEXCUMBOJIbHbIX MOMEX, U B KOHEYHOM CHETE —
K OrpaHuU4eHuto NponycKkHOU CrnoCoObHOCTH
kabens.

[1ncnepcuoHHbIE NCKaXXeHUA UMEIOT XapaKTep
dpa3oBbIX UCKaXXeHUN CUrHana n obycnosreHo
pasnnynem BpeMeHn pacnpoCcTpaHeHus
pPasnMYyHbIX MO B CBETOBOAE N Hanninem
4aCTOTHOM 3aBUCUMOCTU NOKa3aTens
NnpenomeHus.



MopaoBasa gucnepcus

Pa3Hble MoOdbl MMEKT pasfiMyHYyK0 CKOPOCTb
pacnpocTpaHeHuns. B reoMeTpu4ecKomn
MHTepNpeTauun COOTBETCTBYHLLUME MOOAAM Jy4u
nayT noa pasHbIMU yrnamu, NPoxXoadaT pasfnYyHbI
NyTb B cepAaueBMHe BOJSIOKHA, U cneaoBaTenbHo,
NOCTYNaloT Ha BbIX0A C pa3nmM4YHOWU 3a4EPXKKOMW.

B kabensax co CTyneH4artbiMn BOJIOKHaMW
MOOOBaA ANCTEPCUA ONPENETIAETCA:
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rJe C-— CKOpOCTb cBeTa (c=3*10°KMm/4)
| — ONIMHA ONTU4YeCKOro BOrTOKHa

|_— AnvHa cesAsn moa (I_=5-7 km ana COB) — 310
onuHa OB, nocne NPOXOXAEHWS KOTOpol B
pesyrnbraTte B3auMHOro rnpeobpasoBaHUst Mo Ha
Heperynsip-HocTax (obMeH  3Heprun  mexay
MOOaMWU U KX BbICBEYMBAHME) COOTHOLLEHUE
MeXay MOLLIHOCTAMW pasnunyHbIX MO CTAHOBUTbLCH
npakTU4Yeckn NocTosH-HbIM. MogoBasa Aucnepcus
B 3TOM Cly4ae BO3pacTaEeT YXKe He No IMHEUHOMY ,
a No KOpeHb - KBagpaTUYHOMY 3aKOHY.

B kabensx ¢ rpagveHTHbIMU BOMNOKHaMM MOAOBast
ancrnepcus onpeaenseTcs :
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JlyyueBaga mogenb nnncTpupyrowas MexaHu3msl
BO3HMKHOBEHNS MOOOBOU OMUCNEPCUM B CTYNEHYaTbIX (a)
N rpaaneHTHbIX (0) BONOKOH (PUCYHOK 1)

PucyHok 1a PucyHok 16
B uenom 3agepkka Moz oka3blBaeTcst NPUBNM3NTENbHO

OJMHaKOBOW, a YLLMPEHMNE NMIMYITIbCOB MO CPABHEHUIO CO
CTyneH4YaTbIM/ BONIOKHaMU CHuxaeTcst bonee 4yem B 10
pas.




XpomaTtunyeckas (4acTtoTHas)
aucnepcus

[laHHas Ancriepcnyd Bbl3BaHa HAJriIM4neM CrieKTpa
YaCTOT Y UICTOYHUKA U3TNTYHEHUA, XaPaKTEPOM
AanarpamMmmbl HarnpaBJ1i€EHOCTbHO U €I0
HEKOINEpeEHTHOCTbLHO. OHa genuTbcd Ha

MaTepuanbHyto, BOJTHOBOAHY U NpodunbHYyo(ang
peanbHbIX BOJTOKOH)



MaTepunanbHaga gucnepcus

[aHHaa gmncnepcusa oObSCHAETCHA TEM, YTO KO MPULMEHT
NpPefioMneHnsa cTekna N3MeHaeTca ¢ AnMHOM BOSHbI n=¢(A), a
npakTnyeckn nwobown, gaxke nasepHbl UCTOYHUK U3ITYyYEHUS
reHepupyeT He Ha o4HOU aAfnHe BOSHLI (A), a B onpeaeneHHoM
cnekTpanbHoM auanasoHe (A A). B pesynbrate pasnnyHbie
CneKkTpasribHble COCTaBnAloLWMe nepenaBaemMoro OnTUYECKOro
CUrHana MMerT PasfNYyHYy CKOPOCTb PacrnpOCTPaHEHUS, YTO
NpuMBOAUT K UX pas3nnMYHOU 3adepXKKe Ha BbIXo4e BOSTOKHA.

N3-3a y3kon nonockl N3nyyaemblx ANWH BOMNH Y NasepHbIX
NCTOYHMKOB MN3NYyYeHUS OaHHbIW BUAO ANCMEPCUMN OKa3bliBAETCH
HEe3Ha4YnTENbHO, a B HEKOorepeHTHbIX UctovHmkax (CHHax) -
rnonoca nponyckaHus CYLWEeCTBEHHO LUMpe, U 3Ta AUCNepcus
NposBNAeTCA 4OCTAaTOYHO 3HAYUTENBHO.



[1NA MH)XeHEepPHbIX pac4yeToB UCMNOMNb3YIOT YMNPOLLEHHYIO
doopmyny, He y4nTbiBaoLLYy0 dopMy npoduns
rnokasaTengd npenomneHusa (ans naeanbHoro
ctyneHdyartoro [1I1[1):

T = AANPM(A),

roe : A A — lWuMpuHa cnekTpa nsnyyYyeHmns UCTOYHUKa

O0ObIYHO COOTBETCTBYET 1-3 HM ANd ria3epa 1 20-40 HM

nna CAO;

M (A - yoenbHasdg MaTepuanbHaa aucrnepcus

(nc/(KM*HMm))

| — ONMHa NMUHUN, KM.
C yBenvyeHvem onvHbl BOMHbI 3HAaYeHne T

YMEHbLUAETCH, a 3aTEM NPOXOANT Yepes HyMNb U

npmnobpeTaeT MMHYCOBOE 3HAYEHUE.



3HaK 1 Benn4vnHa maTtepuanbHOn gucrnepcumn
3aBUCAT OT MaTtepmarna, UCrnonb3yemoro
nns narotoesneHna OB. [1nsa kBapLeBoro
ctekna M(A) nmeeT 3aBUCUMOCTb:

M(A) A,MKM 0,8 1,3 1, 55
\ M(A), (nc/(km*HM)) 125 -5 -18

> N,MKM

1,4



BonHoBoaHaga (BHyTpuMoaoBas)
ancnepcus

ObycnosrneHa npoueccamu BHYTpU modbl. OHa
XapakTepusyeTca 3aBUCUMOCTbLIO KOadhduLUMeHTa
pacnpocTpaHeHns Mmoabl OT ANMMHbLI BOSHbI Y=§(A). ABnadach

COCTaBHOM YacCTblo XpOMaTUYECKOU ANCNEepCUun,
BONHOBOAHAsA AMcrnepcua 3aBUCUT OT LLUUPUHbI
nepenaBaeMoro CrekrTpa 4acTtor.
[1Nna NHXXeHepHbIX pacYeToB NUCMOSb3yeTCd ynpoLleHHas
doopmyna:
T =AANI*B (A)
roe B (A) — yaenbHasa BonHoBoaHas gucnepcusd, Nnc/KM*Hu;
A A\ — lUMPUHa cnekTpa U3nyyYyeHns MCTOYHNKA, HM;
| — ONMHa NUHUK, KM.

Bonu3u gnuHbl BorHbl A = 1,35 MKM MPOUCXOAUT B3anMHasi
KOMMNeHcauma matepumalibHOM 1 BOJTHOBOU OUCNEepCcumn



B(A\) xapakTtepusyetca HanpasnaowmumMmm cBOUMCTBaMu
cepauesunHbl OB; 3aBUCMMOCTBIO rPyMnNnoBON CKOPOCTU
MOAbI OT AJIMHbI BOSTHbI, 3TO NPUBOAUT K pasfnyuio
CKOPOCTEN pacnpoCcTpaHEeHUA YHaCTOTHbIX COCTaBMNSALLMX
ns3ny4yaemoro cnekrtpa. ['loatomy BHyTpMogoBagd
avucnepcus, B NEPBYO oYepenb onpenenaercd
npodounem nokasarens npernomnenmns OB u
nponopunoHarnbHa WMpUHe CriekTpa usnyvyeHus
NCTOYHUKA AA.

B(A) A, MKM 0,8 1,3 1, 55

B(A), (nc/(KM*HM)) 5 8 12

1,0 1,2 1,4 1,6

A, MKM



[lpodunbHasa ancnepcus

[TpodpunbHasa ancnepcusa odbycnoBrieHa OTKITIOHEHNEM
reOMETPUYECKNX pPa3MepOB BOMOKHA OT HOMWHambHbIX
3HA4YeHUN.

OCHOBHbIE MPUYUHbBI: NMOMEpPeYHbIE U MPOAOSIbHbIE
Manble OTKMNOHeHUa (prnykTyaumns) reoMeTpuyecKmnx
pasmepoB U PopMbl BONMOKHaA (Ha npumep, Hebonbluag
SNNUNTUYHOCTL  MOMNEPEYHOr0  CEYEHUA  BOJIOKHA);
n3ameHeHunsa rpanuubl npoduna lNI; ocesble 1 BHEOCEBLIE
nposansbl! [NN1l1, BbI3BaHHbIE OCOBEHHOCTSIMU TEXHOMOIMNU
n3rotosnexHunga OB.



[1Nna nHXXeHepHbIX pacyeToB NPoMUILHON AUCNepcun
Mcnonb3dyeTcd crieayroLwaa gopmyna

Trp = AN*I*TT(A),
rae [1(A)—yoenbHasa npodunbHaga aucnepcud, Nc/KM *Hwm;
A A\ — WnpuHa cnekTpa nsnyy4yeHnsa UCTOYHUKa, HM;
| — OANHAa NUMHUKN, KM.



[1lpogonbHble onyKTyauun MOryT BO3HUKaATb B
npouecce narotosreHna OB un OK,
cTpouTensctBa un akcnnyartauum BOJIC. B page
cnydaeB npodounbHas gUCnepcus MOXeT
OKa3aTb CYLLEeCTBEHHOE BIIUSAHME Ha OOLLYIO
auncnepcuto. NpodurnnbHaa ancnepcms MoXeT
NOABMNATLCA Kak B MHOTOMOOBLIX, TaK N B
oaHomoaoBbix OB.

Pe3ynbTmnpytollee 3HavyeHne gmcrnepcun
onpenenaeTcy no opmyrne:
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T(Nc/(KM*HM))

A, MKM 0,6
T(A), (Nnc/(KM*HM)) 0
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[lncnepcroHHbIE CBOMCTBA Pa3nU4HbIX
OB

Muoromogopoe OB

Bug [MpnynHa
r MEHTH HOM B
avcnepeum OMCNEPCUM  cTyneHuaToe epaﬂ SHTHO gﬂBo SneiEels

PasHble moabl

NpPUXOasT K
MopoBas P 20+50 HC/KM 1-4HC/KM OTCYTCTBYET
KOHLY NMUHUK B
pa3Hoe BPeEMS
KoadpdoumumeHT
pacnpocTpaHeH Manoe Manoe
BonHoBoaHas
nsi 3aBUCUT OT 3HayeHune 3HayeHune
HaCTOThbl B3anmHas
[TokasaTtenb KOMMeHcauuns
MaTtepuanbHa npenomMreHns 0,1+0,3
2-5 HC/KM
3aBUCUT OT HC/KM

A
YaCTOTblI



