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I. 

B $H3HKe BhlCOKHX auepruA K HacToHmeMy speMeHH ~ocTursyT 3Ha~HTen&HHA 

nporpecc B OCB09HHH H8HOCeKyHnHoro ~H8fi830H8 ~nHT9nbHOCTeA aneKTpH~ecKHX 

HMnynbCOBo J.i3B9CTHbl MO~ynbHhl9 C~l!THhl9 CHCT9Mbl 0 o6na~8IOWHe p83pemaiOWHMH 

/1-3/ 
BpeMeH8MH nopH~Ka H9CKOnbKHX H8HOCeKyH~ npH CKOpOCTH C~~Ta ~0 100 ~rU • 

~ aTHX cucTe~ax seu36e~o npucyTcTBHe 6onbmoro xonu~ecTsa coe~HHHTenbBHX 

aneMeHTOB ~nH nepe~a~H HH$opM8UHH OT O~HOrO MO~ynH K llpyroMy • 

.llnH nepe~a~H CHrHanoB o6bi~HO HCfiOnb3YIOTCH K08KCH8nbHhl9 Ka6enR. 8 CBH3R 

C aTHM H3y~eHHe peaKUHH Ka6eneA R8 B03~eACTBHe CHrHanOB H8HOC9KYH~HOI ~R

TenbHOCTH npe~CT8BnH9T 6onbWOA npaKTH~eCKHA HHTepec. 

Pac~l!T HCK8*9HHI HMnynbCOB npH HX npoxo*~eHHH no K08KCH8nbHOMY Ka6eniO 

npHHUHfiHanbHO He Tpy~eH, HO Tpe6yeT MHOrO Bp9M9HH Ha Bbi~HcneHHHo >KenaTenbBO 

noaTOMY HM9Tb ~8HHbi9 06 HCK8*9HHSIX CHrHanoB B xoaxcuanbHbiX xa6enHx pa3-

HbiX THfiOB B BH~e Ha6opa KpHBbiX 0 fi03BOnSIIOWHX C MHHHM8nbHblMH 38Tp8T8MH BpeMe

"iH H 6e3 o6pameHHH K ~pyrHM HCTO~HHK8M npOH3B9CTH Bbi60p Ka6enH ~nH KOHKpeT

HOrO npHMeHeHHHo no~06Hbl9 KpHBhle fi03BOnHT T8K*e KO,liH~eCTB9HBO OU9HHTb pH~ 

a$ctleKTOB, Bbi3B8HHbiX npHM9HeHH9M Ka6eneA ~nH nepe~a~H CHrHanoB H" Be~YWHX B 

pSI~e cny~aeB K CHCTeM8TH~eCKHM annapaTypHbiM OWH6KaM npH TO~HbiX BpeMeHBbiX 

H3MepeHHSIXo 

HaMH npe~npHHHTa nonbiTKa coa~aTb noco6ue Taxoro po~a ~nH HY*~ ~H3HKa-

axcnepHMeaTaTopa. 
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II 
HcKa?KeHHSI CHT'H8l!OB llpH rrepenaqe HX !10 K08KCH8!1bHOMY Ka6emo o6ycnOB!IeHbl 

KOHe'!HhlM 3H8'!eHHeM CO!IpOTHB!IeHHSI !1pOBOilHHKOB1 BHyTpeHHero H BHemHero, H l!OTe

/4/ 
pSIMH B llB9l!eKTpHKe , C l!OBbllli8HHeM '18CTOTbl CO!IpOTHB!IeHHe llpOBOilHHKOB pacTeT 

( CKHH-91jM!leKT), 3TO llpHBOilHT K yBel!H'I8HHIO 38TYXBHHSI BbiCOKO'IBCTOTHbiX COCTBB!Ill-

IOIUBX Cl!eKTp8 HMl!YllbC8 1 TO-eCTb K HCK8>K8HHIO ero <f>poHT8, Ha BbiCOKHX '18CTOT8X 

pe3KO B03p8CT8IOT l!OTepH B B llB9!18KTpBK8 Ka6enH 1 'ITO BalleT K llO!IO!IHHTel!bHbiM 

BCKa>KeHBBM <!JpoaTa, B cnyqae HMnyn&cos aaaoceKYHilHOit lll!BTen&HocTB, qacTOTHbiit 

Cli8KTp KOTOpbiX npOCTBpaeTCSI llO H8CKO!IbKBX fru, He06XOilBMO Y'IBTbiB8Tb o6a BBil8 

noTep&, 

3H8SI '!8CTOTHYIO X8p8KTepHCTHKY Ka6enH K ( j W ) , MOlKHO C l!OMOIUbiO o6paT-

HOT'O npeo6p830B8HBSI 4>ypbe pacC•HIT8Tb nepeXOilHYIO xapaKTepBCTBKY h ( t ) , TO-

eCTb pe8KUHIO Ka6enH HB CHT'HB!I CTY!I8H'I8TOII £1lopMblo nocnellHSISI CBH38H8 C 'IBCTOTHOit 

- /5/ 
xapaKTepBCTBKOJI C!181lYIOIUBMB £1lopMyli8MB 

2 .., N(cu) 
h (t) •K(O) +,-J w 

2 .. 

cos w t dcu 

h (t) =-,- f--- sin cut dcu 
0 

(I) 

( Ia) 

rile K (0) -3H8'18HH8 MOilY!ISI <!JyHKUHB K ( l~») llpH HyneeoA '!8CTOTe, 

M (cu) • K ( w) cos </> ( w) 

H8H B MHHM8SI '18CTB 

B N (w) • K(w) sin</> (w) 

K ( j C£1 ) , COOTBeTCTB8HH01 </> (-6) ) 

- semecTeea

<Paaoeo-qacToT-

H8SI xapaKT8pBCTBK8o no nepeXOilHOit X8p8KT8pBCTBKe Ka6enSI MOlKH01 B CBOIO O"!e

peJlb, p8CC"'HT8Tb peaKUBIO Ka6enSI H8 ni06oe !1pOH3BO!IbH08 B031l8ACTBBe, BOCl!Onb
/6/ 

30B8BIUHCb OllHHM B3 BHilOB cynep!103BUHOHHOT'O HHTerpana .lliOaMenB , H8llpHM8p1 

u ( t) 
BbiX 

t d 
-u (O)h(tl +f~ U (r)h(t-rldr 

BX 0 t BX 
( 2) 

' d U (t)h(Ol +fU (r)--h(t-r)dr 
BX O BX dt 

(2a) 
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Bon&weA "!SCTbiO 9KcnepHMeHTI!ITI!Ip ~R~ny"!aeT ace JlBHH&Ie o Cl! 

C SKpBH8 OCUH!Il!OCKO!I8, H 1 8CT8CTB81l'll01 He BilleT 8H8l!HTH"'8CKOT'• 

ero $opMblo nosTOMY BblpS>KeHBe ( 28) 6onee llpHT'OilHO AnSI llp8KT~ 

HBit, T8K K8K He COil8plKBT !lOll 3H8XQM BHTerpana llpOB3BOilHblX !10 

HOT'O CHT'H8!18o 0AH8KO B (2a) OCT8eTC~ llpoH3BOilH8SI !10 BpeM8HH 

xapaKTepHcTHKH, OrrepaUHIO llH$<PepetmllpoBai!HSI <PYHKUHH h ( t l 

ecnH BMeCTO rrepeXOilROit X8p8KTepHCTHKH BOC!IO!Ib30BaTbCSI BMllY!IbCI 

KOit y ( t ) , T0-8CTb peaKUHell IUII!ienSI 88 B031l8itCTBB81 OliHChlBa• 

UReA, 0"1eBHilR0 1 "'TO HMnynbCH8SI H nepeXOilH8SI xapaKTepHCTHKH c 

ORB 0Tp8>K8IOT OllHH H Te >Ke $H3B"!eCKB8 CBOitCTB8 CHCT8Mblo 4>opME 

UHIO MO>KHO p8CCMaTpBBaTb K8K !1pOH3BOilRYIO OT 8/lBHH'IHOT'O CTyneH'l 

Torna HMnyn&cHaH xapaKTepHCTHKa ecT& npoH3BOilHSH no speMef 

X8p8KT8pBCTHKH CHCTeMbl 

y(t) -h1 (t)l t > 0 • 

.UnB pean&RbiX Ka6enelt c noTep!lMH h ( 0 ) =0 H Bbipa>KeKHe 
' t 

B cnenyiOmee • U ( t ) • f U tr) • ( t- r ) d r 
' BhlX O B:x; 

p8C'!t\T8X1 peaynbT8Tbl KOTOpbiX npKBeA8Rbl HB>Ke, 6bJn liPBMaKeB 1\o 

xap8KTapHCTHK 1 K8K HaH6onee yno6BlliiA! Jll!SI Bbl>iBcneHHA sa 3UBM, 

paKTapHCTBKH K86eneA paCC"'HTbiBallXCb K8K "!8CTHblft CIJY"18A BCK 

llpSIMOYT'Ol!bHOA $opMbl lll!HTel!bHOC'I! .. IO 100 HC8K H 6onee, 

J1Mnyn&CHbl8 H nepeXOilHble xapaKTepBCTBKH HaKOTOpbiX THII 

Ka6eneA oTe'!eCTBeHHoro npoH3BOilCTBa 6bmB nccnenosaHbl B pa6oT 

l!OK838H01 ·"'TO l!OTepB B llH9!18KTpBK8 cymeCTB8HHO Bl!HSIIOT H8 BCKl 

B H8HOCeKyHilHOit o6nac;H lll!BTen&HOCTell: CHT'H8l!OB 1 llpBBOilSI K yMeJ . ' 
Jlaqan&lloro y"!aCTKa nepexonaoA xapaxTepHCTBKH, 3TOT 941JcjleKT T• 

'!eM Mea&me lll!HHa Ka6enH, To-ecT• "!eM WHpe ero nonoca npony• 

l!Ol!b30B8RHB llnBHRhlX 0Tp83KOB Ka6enH (50 H 6onee MSTPOB) Y"'~T 

TpBKe He cTon& cymecTseaea • .UnH aanep>KKH HMnyn&cos uenecoo6p1 

Ka6enH C 6onbWHM llH8M8TpoM Bl£l"''P8HH8T'O IJPOBOilHHK8 1 

HM8IOT M9HbWBe OMH"!8CKB8 l!OTepB'~ 
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II 
HX no KOBKCHanbHOMY Ka6emo o6ycnoBneHbl 

npOBOnHHKOB1 BHyTp8HHero H BH8lliHero, H noTe

llOBbilli8HH8M 'IBCTOTbl conpOTHBn8HH8 npoBonHHKOB p8CT8T 

K ysenH'IeHHIO 3BTYXBHHSI BbiCOKO'IBCTOTHbiX COCTBBJISI

cppoHTB, Ha BbiCOKHx 'IBCTOTax 

nHanexTpHKe Ka6enSI, 'ITO BeneT K nononHHTenbHhlM 

HMflYJibCOB HBHOCeKyHnHOi! nnHTenbHOCTH1 'IBCTOTHbii! 

no HeCKOJibKHX fru, He06XOilHMO Y'IHTbiBBTb 068 BHilB 

K (jcu) MOlKHO C flOMO!UbiO o6paT-

p8CC'IHT8Tb nepexonHyiO X8p8KTepHCTHKy h ( t ) , TO-

r Han CTyneH'IBTOi! tPOpMbl, nocnellHSISI CBSI38H8 C 'IBCTOTHOi! 

£PopMynaMH 
/51 

2 oo N(cu) 
K ( 0 ) + ..,.-- [ -w-- cos w t dcu (I) 

f M (cu) 

0 w 
sin cut dcu ( Ia) 

HHe MOilynH cpyHKUHH K (jOJ) OpH HyneBoft 'ISCTOTe, 

H N (cu) • K ( w) sin c;6 ( w) - BelUeCTBSH-

K (jcu) COOTB8TCTB8HH01 c;6 (cu) cpa30B0-'18CTOT-

nepeXOilHOi! XBp8KT8pHCTHK8 KB6enH MOlKH01 B CBOIO 0'18-

Ka6enH HB n1060e npOH3BOJibHOe B031l8ftCTBHe, BOCOOJib

/6/ 
cynepnoaHUHOHHoro HHTerpana .UIOaMenH , HanpHMep, 

t d 
(O)h(t) +J~ U (r)h(t-r)dr 

BX 0 t BX 
( 2) 

t d 
)h(O) +JU (r)--h(t-r)dr 

O BX dt 
(2a) 
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Bonbweft 'IBCTbiO 9KCnepHM8HT8TOp DlDJIY'ISST Bee ASHHb!e 0 CHrHane u ( t ) 
BX 

C 9Kp8H8 OCUHJIJIOCKOflB, H, ecTeCTI!I81fll01 He HIUST 8H8JIHTH'I8CKOrO i\b!p8lK8HHH AJIH 

ero ljlopMbi, noaToMy Bb!pBlKSHHe ( 2a) 6onee npHroaHo nnH npaKTH'!ecxHx Bhl'IHCne

HHi!, TBK KBK HS COil8plKHT noa 3H8ltOM BHTerpana npOH3BOnHbiX 00 Bp8M8HB OT BXOil-

HOrO CHrHana, 0nHBKO B (2a) OCTSeTc~ npOB3BOAHSH no BpeMeHH ·OT nepexO.'lHOA 

xapaKTepHcTBKH, OnepaUHIO nH$1Jepeq11poBBIIBH $yHKUHH h ( t) MOlKHO ycTp8HHTb 1 

ecnH BM8CTO nepeXOAHOi! X8p8KTepHCTHKH BOCnOJib30B8TbCH HMnynbCHOi! X8p8KT8pHCTH-

Koi! v ( t ) , To-ecTb peaxuaei! xatiienll Ha Boanei!cTBHe, onHcbJBaeMoe 8 -$YHK-

UHei!, 0'19BHAHO, 'ITO HMnynbCHSH H nepexonHSH XSpSKTepBCTHKH CBH38Hb1
0 

TBK KBK 

OHH OTpBlKBIOT onHH H Te lK8 cjiH3B'I@CKHe CBOi!CTBa CHCT9Mbl, cJ>opManbHO 8 -$yHK-

/6/ 
UHIO MOlKHO p8CCM8TpHB8Tb KSK npoH3BOnHyiO OT 91lHHH'IHOrO CTyneH'IBTOrO CHrH~na 

Torna HMnynhCHSH X8p8KTepHCTHKB eCTb OpOH3BOilHBH no BpeMeHH OT nepeXOAHOI 

X8p8KT8pHCTBKB CHCT8Mbl 

v (t) - h1
(t)l t > 0. 

.UnH peanhHbiX xa6enelt ~ noTepllMH h ( 0 ) =Q H BblpSlKSHHe ( 2a) o6pamaeTCH 

B cneayiOmee; U ( t) • J U Cr) • (t- r 
BhlX O BX 

dr Bo scex 

paC'I~T8X1 peaynhTBTbl KOTOpb!X npHIIe/li!Rbl HHlK81 6b1Jl npHMSHSH MeTon HMnynbCRbiX 

xapaxTepHCTHK, xax HaH6onee yno6tmmli nnH Bbi'IHcneaai! aa 3UBM. nepexonHhle xa

paxTepHCTHKH Ka6enelt paCC'IHThlBanKCb KSK 'IBCTHhllt CJIY'IBA HCK8lK9HHSI CHrHanoB 

npHMoyronbHOi! ljlopMbl AJIHT8JibHOC'IIlloiO 100 HCeK H 6onee, 

J1MnyJibCHbl9 H nepeXOAHble xapaKTepHCTHKH HSKOTOpblX THOOB KOBKCH8JIIoHbiX 

. /4,7-11/ 
xa6enei! oTe'leCTBeHHoro npoaasoncTBa 6bmH HccnenosaHbi B pa6oTax , Bhmo 

nOK838H0 1 ·'ITO noTepH B AH9JI8KTpHKe CyWeCTBSHHO BJIHSIIOT H8 HCKBlKSHHH HMnynbCOB 

B HBHOCeKyHAHOi! o6naCTH AJIHT8JibHOCTeA CHrH8JIOB1 npBBOASI K YM9HbW8HBIO KpyTH3Hhl . ~ 

HB'ISJibHOro Y'IBCTKS nepexoAHOi! xapaxTepBCTHKH, 3TOT 91jlcjleKT TSM 3.!18'1HT8JihHee, 

'!eM MeHhwe nnHRa xa6enH, To-ecTllo 'ISM wHpe ero nonoca nponycxaRHH, npa Hc

nonhaosaHHH nnHHRbiX OTpeaKoB xa6em1· (50 H 6onee MeTpos) Y'I~T noTepb B aaanex

TpHKe He cTonh cywecTBeHea, .UnK aaneplKKH HMnynhcos uenecoo6paaao acnonhaosaTb 

Ka6ena C 6onbWHM AHBMeTpoM Bll\FlfP9HHero llpoBO.QHHXB, TBK KBK TBKHe Ka6eJIH 

HM8IOT MSHbWHS OMH'I@CKHe OOTepR• 

5 



III. 

B HaCTOSUJ!elt pa6oTe npueeaeHbl aaHHble, nony"'eHHble pac"'~THblM nyTeM, o 

!jlopMe nepexoaHolt xapaxTepucTHKH H epeMeHH ee ycTaHoBneHHH, noxa3aHo Taxme, 

K8K HCKamaJOTC!I CHI"Hanbl llp!!MOyronbHOit !jlopMbl anHTenbHOCTbiO 3 H JQ HCeK, Pac

'I!!Tbl BblflOnHeHbl Jln!l 7 M8pOK Ka6enH H HeCKOnbKHX 3HS'IeHHit llnHH 0Tpe3KOB0 KOTO

pble nepeKpblB810T llH81l830H OT 5 llO 200 MeTpOB, 

noHHTHe o epeMeHH ycTaHoBneHHH nepexoaHolt xapaxTepcTHKII xa6en11 1 yeT 

HymaaeTC!I B HeKOTOpOM llO!ICHeHHHo KaK BHilHO H3 pHCyHKa 1, nepeXOilH8!1 xapaK

TepHCTHK8 nMeeT aea yqacTxa - yqacToK 6hlCTporo pocTa n y'laCTOK MeaneHHoro 

HapaCT8HH!I llO ycTaHOBHBWeroCH 3H8'1eHH!Io noaTOMY BpeM!I ycTaHOBneHH!I nepeXOft

HOrD npouecca, onpeaenHeMoe o6bi'IHbiM cnoco6oM ( oT ypoBHH 0,1 ao ypoBHH 

0,9 OT yCTSHOBHBWei"OCH 3H8'!eHHH) 0 He OTp8lK8eT BenH'IHHbl HCKSlKeHHit !jlpoHTa 

nepeaaeaeMoro qepea xa6enb cnrHana. 
171 

CneayH , eeeaeM apyroe onpeaeneHne HHTepecyJOmelt Hac eenH'IHHbl, Boc-

non&3yeMcH H3BeCTHblM COOTHOWeHHeM 

rae I :jt 1 

I 
!jl2 

t 
yeT 

-----.I 2 
t - v t 

!jl2 <P 1 
+ 12 

yeT • 

- anHTenbHOCTb !jlpoHTa HMnyn&ca Ha exoae xa6en11, 

annTen&HOCTb !jlpoHTa HMnyn&ca Ha Bhlxoae xa6enH, 

HCKoMoe epeMH ycTaHoeneHHH nepexoaHoro npouecca B K86ene, 

HaMepHB eenH'IHHbl 1 !jl1 H l!jl2 ( Ha ypOBHHX 0,1 H 0,9) 0 MOmHO H8ltTH Bpe-

MH I 
· yeT 

0K83biBaeTCH 0 'ITO llpH TSKOM OllpeaeneHHH BenH'IHHa I npax-

TH"'ecxu coen8a8eT c 

'!eHH!I xacaTen&Holt x 

YCT 
HHT9pB8nOM BpeMeHH 0 3aKnJO'IeHHblM Memay TO'IK8MH nepece-

nepeXOilHOit xapaxTepHCTHKe (H8 ypoeHe O,S)c oCbiO a6cuucc 

H llp!IMOit nHHHel, COOTBeTCTBYIOWel yCTSHOBHBWeMyC!I 3Ha'!eHHIO nepexOilHOI X8P8K-

TepHCTHKB (puc. 1 ) • BenH'IHHbl I 
yeT • 

p8CC'IHT8HHhl9 TSKHM o6p830M 0 llpRBe-

aeRhl B Ta6nuue 1. 

Ha puc. 3-9 noJta3aRhl !jlopMbl nepexoaRbiX xapaKTepHCTRK, sa pscyHxax 10-16 -

BCK8)KeRR!I llp!!MOyronbRbiX CHrHanoB anHTenbHOCTbiO 10 HC9K0 H8 pHCYHK8X 17-23 

HCKSlKeHR!I CHI"H8nOB TOI lK9 <!JopMhl 0 HO anHT9nbHOCTbiO 3 HCeK, 

naHHble Mil K86enH PK-75-7-11 He 1IpHBOil!ITCH0 T8K K8K OHH llp8KTH"'eCKH 

coenall8JOT c peayn&TaTaMH p8C'I~Ta anH xa6en11 PK-75-7-15, 

MaTeMaTH'!ecxaH npoueayp8 H npouecc pac'!!!Ta, BKnJO'I8H nporpaMMy, Hans
/15/ 

caHHYJO B KOM8Hil8X 3UBM M-20, aeTan&Ho onHC8Hhl paHee , Heo6xoaHMbie anH 

pac'!!!Ta ceeaeHHR o aaTyxaHHH cRrHanoB pa3HhlX '!aCTOT B xa6ensx B3!1Thl ua cnp8-
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/12,13/ 
BO'IHHKOB , CneayeT aaMeTHTb, 'ITO B pHae cny'!aes aTH aaHH: 

cyJOTC!I M9lKilY co6ol, 

Pa3aeneHne cyMMapHbiX noTepb Ha noTeps B llPOBOilHHKax H a: 

HaBOllHnOCb H8 '18CTOTe 3 fru B COOTBeTCTBHH C npoueaypol, npeanomeH 

LlnR llpOBepKH llp8BRnbHOCTR p8C'I!!TOB 6hlnH CH!!Tbl nepeXOilHblE 

anH oTpe3KOB K86enelt pa3nH'IHolt anHHbi, Hccneaosansc& xa6ens Tl! 

(PK-101), PK-75-4-12 (PK-149), PK-50-2-11 (PK-119) H PK-IQQ, 

J1aMepeHHH llpOBOilHnHCb C llOMOWbiO CTp060CKOIIH'19CKOI"O OCUHnnorp1 

HbiM speMeHeM KapacTaKHH oxono 0,3 HCeK, BxoaHol HMnyn&c c !jlpj 

Hcex noaaB8nCH oT reHepaTopa Ha PTYTHOM pene, 

3KCilepHM9HT8nbH8!1 H p8C'IATR8!1 nepeXOilHbl9 X8p8KT9pRCTHK 

BC9X cny'ISHX BllOnHe yaosneTBOpHTenbH0 0 C Y'IATOM Toro, 'ITO BXOI 

BblflOnH9HHH aKCnepHM9HT8 HMen KOH9'1H09 Bp9MH YCTSROBneHHR !jlpo 

p8C'I~THOI H 3KCil9pHMeRT8nbROI .nepeXOilHblX X8p8KT9pHCTRK llnH 

PK-75-4-11 anHHOA 50 MeTpos npsseaeHo Ha pucyKxe 2. 

npeacTaenHeT HHTepec aononHHTen&Hoe aanaaa&IBSHHe sepWHRhl 

CTH HMnynbCa 38 C'IAT HCK8lK9HHit, HlcKOnbKO HaM H3B9CTH0 0 KOnH'I 

llble 0 llOIIOnHHTenbHOM 381l831lb1B8HHH HMnynbCOB B Ka6en!IX
0 

38BHC 

CHI"H8nOB0 B nHTepaType OTCyTCTBYIOT, 3To HBneHHe, 38MeTH09 B 

llH81l830He anHTenbHOCT91t CHI"H8nOB0 38CT8BnHeT OCTOpOmHO OTHOCHT! 

xans6poexe annapaTyphl. c noMOWbJO HMnyn&ca oT reHepaTopa, ecnH 1 

BaTenbH01 H Cll9KTpanbHbllt COCTaB KanH6pOBO'IHOI"O HMnyn&ca OTn· 

pa6oqero HMnyn&c8, 

npyrHM BamHblM 06CTO!IT9nbCTBOM 0 KOTOpoe H9nb3!1 He Y'IHTb 

HanH'IH9 Meane!IHOI"O Cf\,81l8 ( "XBOCT8") H8 BbiXOlle llnHHHhlX 0Tp93K 

MOlKET CHnbHO llOBnH!!Tb Ha pa6oTOCIIOC06HOCTb annapaTypbl llpH BbiCOK 

llOBBHH!I CHI"H8nOB, 

B 3BKnJO'IeHue aeTop8M npHHTHo no6n8roa8pHTb A.A.E8CKHHY 

yqacTue B pa6oTe Ha npeaaapHTen&Holt CTaann, npo!jl.f,B.rne6oen'la, 

B,f,3HHOBa n E.E,03epoea 38 o6cyJKaeHne p11aa eonpocoe n non' 

7 
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III. 

eft pa6oTe npHBeaeHhi aaHHhie, nony'ieHHhJe pac'i~THbiM nyTeM, o 

A xapaKTepHCTHKH H epeMeHH ee yCT8HOBJJ6HHHo noKa38HO T8Kme, 

cHrHanbi npHMoyronbHoft <jlopMbJ nnHTenbHOCTbJO 3 H 10 ReeK. Pac

nnH 7 M8pOK Ka6eJJH H H6CKOJJbKHX 3H8'i6HHft llllHH 0Tp63KOB1 KOTO-

.QH8II830H OT 5 llO 200 M6Tp0Bo 

Bp6M6HH yCT8HOBJJ6HHH rrepeXOllHOft X8p8KT6pCTHKH Ka6enH t 
yeT 

OTOpOM llOHCH6HHH, KaK BHllHO H3 pHCYHKa 1, nepeXO.QHaH xapaK-

llB8 yqacTKa - yqacToK 6bJCTporo pacTa H yqacroK Menneaaoro 

CTSHOBHBWe!'OCH 3Ha'ieHHH, noaTOMY BpeMH ycTaHoBneHHH nepeXOft-

onpenenneMoe o6bJ'iHbJM cnoco6oM ( OT ypoBHH 0, 1 £10 ypOBHH 

amerocn aaa'ieHHH), He oTpamaeT aenH'iHHbJ HCKameHHA cjlpoHTa 

epea Ka6enb cHrHana. 

, aeeneM npyroe onpeneneHHe HHTepecyJOweA Hac eenH'iHHbJ, Boc-

CTHbiM COOTHOWeHH_e_M ____ _ 

' • ..;,2 +ta 
<P2 <P 1 yeT 

nHTenbHOCTb <jlpoHTa HMnynhca aa exoae Ka6enn, 

IlnHTen&HOCTb cjlpoHTa HMrryn&ca Ha BhlXOile KS6enn 1 

HcKoMoe apeMn ycTaaosneHHH nepexoaaoro npouecca B Ka6ene. 

bl t <jJ I H 'cl>2 ( Ha ypOBHHX 0,1 H 0,9) 1 MOmHO HaftTH Bpe-

aabiBaeTcn, 'iTO npH TaKoM onpeneneHHH senH'iHHa t npaK-
YCT 

6T C HHTepsanoM BpeMeHH1 3aKnJO'ieHHblM Memny TO'iKaMH rrepece-

Oft K nepexonHoA xapaKTepHCTHKe (Ha ypOBHe 0,5)c OCbJO a6CUHCC 

t COOTBeTCTBYJOWeA YCTaHOBHBWeMyCH 3Ha'ieHHJO nepeXOllHOA xapaK-

1 ) , BenH'iHHhi t 
yeT • 

paCC'iHTaHHbJe TaKHM 06pa30M1 llfHBe-

1, 

llOKa38Hbl <jlopMbl nepeXOllHblX xapaKT9pHCTHK 1 Ha pBCyHKaX J0-16 -

yranbHblX CHI'HanoB llJJHTeJJbHOCTbJO 10 HC91t 1 Ha pHCYHKSX 17-23 -

naB TOft me <jlopMbi 1 HO IlnHTen&HOCTbJO 3 HCelt, 

H Ka6enn PK-75-7-JJ He llpHBOllHTCH1 TalC JtaK OHH llpa!tTH'IeCICH 

yn&TaTaMB pac'I~Ta ann Ka6enn PK-75-7-15, 

ecKan npouenypa H npouecc pac'I~Ta, BltnJO'IaR nporpaMMy, aanu

/15/ 
3UBM M -20, neTan&Ho onHcaHbl paaee , Heo6xollHMhie IlnR 

0 3aTyXSHBB CBI'HanaB p83HblX 'laCTOT B Ka6enRX B3SIThl H3 Cllpa-

6 
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I ;' 

~., 

~· 
"" 

/12 13/ 
BO'IHHKOB ' , CneayeT aaMeTRT&, 'ITO a pRAe cnyqaes aTB aaHHhie nnoxo corna-

cyroTcn Memay co6oA. 

PaaaeneHH9 CYMMapHblX llOTep& Ha llOTepH B llPOBOAHHKaX H AHaneKTPHKe llPO

HaBOllHJJOCb Ha 'IQCTOTQ 3 fru B COOTBeTCTBHH C llpOUellypoA, npeanomeHHOA EpBaHTH/l"!/ 

nnH llpOBepKR rrpaBHn&HOCTH paC'I~TOB 6hlnH CHSITbl nepeXOllHble xapaKTepHCTHKR 

ann oTpeaKoB Ka6eneA paanH'IHaA AnHHbJ, 11ccneaosanHc& Ka6enH THnos PK-75-4-11 

(PK-101), PK-75-4-12 (PK-149), PK-50-2-11 (PK-119) H PK-100-7-11 (PK-102), 

i1aMepeHHSI llpOBOllHnHCb C llOMOIIlbJO CTp060CKOl1H'IeCKOI'O OCUHnnorpacjla C C06CTBeH

HbiM BpeMeKeM HapacTaHHH OKano 0,3 HCeK, BxallHOft HMllyn&C C ciJpOHTOM OKanO 0,8 

uceK noaaeancn aT reHepaTopa sa pTyTHOM pene, 

3KcrrepHMeHTan&HaR H paC'I~TKaSI rrepeXOllHhle xapaKT9pHCTHKH COBllaAaJOT BO 

Bcex cny'laHX BrrOnHe YllOBneTBOpHTen&H01 C Y'I~TOM TOI'O, 'ITO BXOAHOA CHI'Kan rrpH 

BblllOnHeHHH 3KCrrepHMeHTa HMen KOHe'IHOe BpeMSI yCTaHOBJieHHSI ciJpoHTa, HanomeKHe 

pacq~TKOA H 3KCilepHMeHTan&HOit .rrepeXOIIHblX XapaKTepHCTHK Ann 0Tpe3Ka Ka6enR 

PK-75-4-11 anHHoA 50 MeTpoa npHseaeso Ka pucyHKe 2. 

npellCTaenSieT HHTepec ll0l10nKHT9nbH09 381la3llbJBaHHe BepWHHbl H UeHTpa THme

CTH HM!lyn&Ca 38 C'I~T HCKameHHA, H.CKOJibKO HaM H3BeCTK01 KOnH'IeCTBeHHbl6 nas

llble 0 llOllOnHHTen&HOM 3arra3llbJBaHHH HMrryn&COB B Ka6ennx, 3aBHCHUleM OT ljlopMhl 

CHI'HanoB1 B nHTepaType OTCyTCTBYJOT, 3TO HBneHHe, 3aMeTHOe B HaHOCeKyHllHOM 

llHalla3aHe llJIHTerr&HOCTeft CHI'HanoB, 3aCTaBnHeT OCTOpamHo OTHOCHTbCSI K BpeMeHHOft 

KanH6poBKe annapaTyp&J. c noMow&ro HMnyn&ca aT reaepaTopa, ecnH ciJopMa, a, cneao

aaTen&Ho1 H cneKTpan&Hblft COCTaB KanH6pOBO'IHOI'O HMrryn&ca OTJIH'iHbl OT cjlopMhl 

pa6o'iero HMrryn&ca, 

npyrHM BamHblM a6CTORTen&CTBOM 1 KOTOpae HeJ1&3SI He Y'iHTbJBaTb
1 

HBJISieTCSI 

aanH'ine Menneaaoro cnana ( "xsocTa") Ka Bhlxone,, nnHHHbJX oTpeaKoB Ka6enn. 3To 

MomeT CHJJbHO IIOBnHHTb Ha pa60TOCllOC06HOCTb annapaTypb! llpH Bb!COKOH 'laCTaTe cne-

ll0B8HHH CHI'HaJJOB, 

B aaKnro'leHHe asTopaM npHRTKo no6naroaapHT& A.A.EacKJmy, npnHHMaswyJO 

yqacTHe a pa6oTe Ha npeaeapHTen&uoA cTanHH, npociJ,f.B.rne6oeH'ia, A.~.nyaaAueea, 

B,f,3HHOBa H E.E.Oaeposa aa o6cymaeHHe pHaa sonpocos H noneaH&Je coseT&!, 
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0,05 0,06 0,26 
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25 56 200 
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- PI 
!2 ) ( J 
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0~77 0,66 3,5 

!,2 0,98 6,0 

3,4 2,6 !9 

7,! 4,7 38 

!6 IO 86 

27 !7 !50 I 

60 37 340 2 

!06 64 6!0·· 4 
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~ PK-IOD-7-II PK-I00-7-!3 PK-75-4-!2 Plt-75-4-II 
~- PK - !02 PK - 2 PK - !49 PK - IOI 

( I2 I3 ) ( I2 ) ( I2 ) ( I2 ) ' 
5 o,os 0,06 0,26 O,B 

IO 01!7 0,24 r,r 0;37 

IS 0,30 0,57 2,2 0,80 

20 0,55 0,95 3,9 1 13 

35 ! 16 3,! II 3,3 

50 2,8 6~0 23 6,6 

75 6,5 14 sr 14 

roo II 23 93 24 

ISO 25 56 200 54 

200 44 98 370 roo 

~ 
PK-75-7-!2 PK-75-7-IS PK-75-7-!8 PK-50-2-II 

· llJIHH mCSeJif 
PK·- !20 - - PK - II9 oTpeaxa, 

( I2 ) ( I2 J (_ I2 _) ( I2, I3 ) wetPH 
5 O,I2 O,I3 ,, 

0,38 0,28 

IO 0,36 0,33 I,S I,I 

IS 0~77 0,66 3,5 2,4 

20 I,2 0,98 6,0 4,3 

35 3,4 2,6 !9 I3 

50 ?,I 4,7 38 26 

75 I6 IO 86 59 

roo 27 I7 ISO roo 
ISO 60 37 340 240 

200 I06 64 6IO 420 
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PHc. I. MeToaHKa orrpeaeneHHH BpeMeHH ycTaHoBneHHH rrepexoaHoA xapaKTepHCTHKH 

Ka6enH. 
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tO f5 20 tHce~r. 

Puc. 2. nepexoaHhl9 xapaKTepHCTHKH Ka6enH PK-75-4-11 ( f = 50M) • a) pac
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eTonuKa onpeneneHUH BpeMeHu ycTauoBneHuH nepexonHoA xapaKTepucTuKu 
6enH, 
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5 tO f5 20 t HC("<. 

epexonnhle xapaKTepucTUKU Ka6enH PK-75-4-11 ( f = 50M) • a) pac
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