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To'IHOCTb n:sMepeHHSI aHeprn:n:, TepHeMoii: qacTn:ueii: B Jl8T8KTope, orrpe-

/11 
)l8nSI8TCSI MHOI'HMH <jJaKTOp8MH H 1 B '18CTHOCTH 1 lllyMOBbiMH CBOi!:CTB8MH 

Jl8T8KTopa n: aneKTpOHHofi arrrrapaTyphr. YpoBeHb rnyMoB crreKTpoMeTpn:qec

Koro Tp8KT8 01Ip8Jl8nSI8TCSI H8 TOnbKO rnyMaMH 1Ip8JlyCHnHT8nSI H Jl8T8KTOpa 1 

HO H CIIOC060M <jJopMHpOB8HHSI HMIIynbCa B OCHOBHOM ycHnHTene. 

llnS! rrony'I8HHSI M8KCHM8nbHOI'O OTHOlll8HHSI CHI'Hana K lllYMY B CIT~KTpO

M8TpH'I8CKOM ycHnHTene llpHM 8HSIIOT CIT8UH8nbHb!8 <jJopMHpyiO.WH8 U8ITH 1 

KOTOpb!8 orpaHH'lHB810T ero ITOnocy rrporryCK8HHSI K8K CO CTOpOHbl Bb!CO

KHX, T8K H CO CTOpOHbl HH3KHX 'qaCTOT. 

PasnH'IHb!8 CITOC06b! <jJopMHpOB8HHSI OU8HHB8JOTCSI JlBYMSI OCHOBHbiMH 

rrapaMeTp8MH! COOTHOIII8HH8M CHI'Han-IIIyM, JlOCTH)I{HMbiM rrpH Jl8HHOM CITO

co6e <jJOpMHpOB8HHH 1 H pa3p8II1810IUHM Bp8M8H8M 1 KOTOpoe Jl88T llp8JlCT8B

neHH8 o rrpo.non)I{HTenhHOCTH c<jJopMn:poBaHHoro HMrrynhca. PaspeiiiaJOmee 

Bp8MSI 8CTb OTHOIII8HH8 llnOIU8JlH C<jJOpMHpOB8HHOI'O HMITynhCa K ero M8KCH

ManhHOfi aMrrnn:Ty.ne, T.e • .nnHTenbHOCTH TaKoro rrpHMoyronbHoro HMrrynbca, 

1InOIU8J1b H 8MIInHTy)la KOTOpOI'O paBHbl rrnOIU8J1H H M8KCHM8nbHOH 8MITnHTy

Jl8 c<jJopMn:poBaHHoro n:Mrrynbca. 

I 1,2,4/ 
Cornacno TeopHH IIIYMHIUHX '18TbrpexrronJOCHHKOB J n106ofi ycHnH-

Tenb MO)I{HO 1Ip8JlCT8BHTb COCTOSIIUHM H3 HeiiiyMSIIU8I'O YCHITHT8ITbHOI'O 6noKa 

H JlBYX 8KBHBaneHTHbiX HCTO'lHHKOB IIIyMOBOI'O H8ilpS1)1{8HHH 1 BKnJO'I8HHb!X 
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HB BXO):Ie, IIp:IPieM OAHH H3 HHX AOJI)!(eH Ob!Tb BKJIIO'leH IIOCJie):IOBaTeJibH0 1 

a apyrofi - rrapanneJibHOo l1CTO'lHHKH WyMa, TOK KOTOpb!X rrporreKaeT TBK 

)!(e KBK H TOK CHrH8JI8 1 BKJIIO'leHbl IIapannenbHO CO BXOAOM IIpenyCHJIH

TeJIH, H Bbi3B8HHb!H HMH IIIYM MOlliHO H83B8Tb " IIapanneJibHbiM" WyMoM, 

l1cTO'lHHK8MH " IIapanJieJibHOro" WyMa SIBJISIIOTCSJ!: IIIYMbl COIIpOTHBJieHHSI B 

saTBOpe IIOJieBOrO Tp8H3HCTOpa H lllYMbl COIIpOTHBl!eHH51 1 qepes KOTOpOe 

rroaaeTCH cMeweaHe aa aeTeKT02 1 wyM ToKa yTe'lKH saTBopa rronesoro 

Tp8H3HCTOpa H wyM TOKa yTe'lKH ):leTeKTOpa. EcnH H8IIpHllieHHe HCTO'lHHKa 

wyMa CKJI8nbiBaeTCSI C H8IIpSillieHHeM BXOAHOrO CHrHana, TO HCTO'lHHK wy

M8 ):leHCTByeT IIOCl!eAOB8Tel!bHO C H81IpllllieHHeM BXOAHOrO CHrHana, a Bbi3BaH

HblH T8KHM HCTO'lHHKOM wyM H83biBaeTCS! "rrocneaoBaTeJibHb!M", B Ka'leCT

Be rrpHMepa HCTO'lHHK8 "IIOCJieAOB8Tel!bHOro" III~M8 MOlliHO IIpHBeCTH IIIYM 

KaHana rroneBoro TpaHSHCTopa. TaKHM o6pasoM, see HCTO'lHHKH wyMoB 

MOlliHO rrpeACT8BHTb B BHne 8KBHBaneHTHbiX IIIYMSIIUHX COIIpOTHBl!eHHA R " 

H R 
" 

BKJIIO'leHHb!X IIOCJie):IOB8Tel!bHO H rrapaJIJieJibHO BXOJlHbiM 38lliHM8M 

rrpeaycHJIHTensr. 
/5/ 

Cpeaasrsr KBaapaTH'!HaH aMill!HTyaa wyMoB rrocneaoBaTel!bHoro THrra 

·-. U2 
rrocn. 

B 4kTR ~f= -~w 
" 2 T7 

(I) 

rae ~w = 2 rr ~ f - eaHHH'lHasr rronoca qacToT, B = 4k T R ., - crreKTpanbaasr 

IIJIOTHOCTb WyMOBOrO HCTO'lHHK8 H8IIpsrllieHH51 IIOCJieJlOB8TeJibHOrO THII8, 

/5/ 
CpellHS!SI KB8)lp8TH'lH8S! 8MIIJIHTYJl8 IIIYMOB rrapannenbHOrO THII8 

1]2 
II"'tP• 

4kTRg 6.f.a 
w2(RgC)2 

4 

A 6.w 
--2-.-2--, 

w T7 
( 2) 

~I 

itt, 
li·i 
'1::;,! 

';:~. 
)~ 
II• 

rae A = 
A 
-~- 1 C - CyMM8pH8S! BXOAH81l eMIWCTb rrpeayCHJIHT91lSI 

C 2 4kT 
eMKOCTb!O MOHT8)!(8 H aeTeKTOpa; A 1 = BM9CTC C Rg 

HOCTb IIIYMOBOro HCTO'lHHK8 TOK8 rrapanneJibHoro TH!l8, 

CIT9KTp81lbH8S! ITilOT-

: ~'l' 

llnsr IIOJiyqeHHSI M8KCHM8JibHOrO OTHOW9HHSI CHrH8JI8 K IIIYMY !IpHMeHsr-

JOTCSI !jlopMHpyiOIUHe U9!IH 1 orpaHH'lHB8JOIUHe IIOJIOCY 'l8CTOT YCHJIHT91lSI K8K 

AJISI KOMIIOHeHT WyMa 1 T8K H JlJISI CHrHana, ITpH paC'l~T8X !IpHBeJleHHOrO KO 

BXOAY wyMa HeOOXOAHMO Y'lHTbiB8Tb KOa!jl!jlHUHeHT rrepet:~8'lH !jlopMHpyiOIUHX 

uerreH:, 
/3/ 

HH)Ke rrpHBOJlHTCH rropsrnoK pac'l~Ta wyMa, rrpHBeaeHHoro K Bxony 

a T8K)Ke p8C'l~T !jlopMbl HMIIYJibC81 OIITHM811bHOH ITOCTOS!HHOi!: Bp9M9HH 1 OT:iO

weHHSI wyMa K cHraany, paspewaiOruero BpeMeHH H BpeMeHH nocTH)!(eHHH 

MaKcHMyMa rrpH onHoKpaTHOM aH!jl!jlepeHuHpoBaHHH R C - uerrbJO H JlByKpaT

HOM HHTerpHpOB8HHH orrepaUHOHHbiM yCHJIHT9JleM C ueiib!O OOp8THOA CBHSH 

B BHJl9 T- o6pa3HOrO MOCT8 (pHC, 1), 3TOT CIIOCOO HHTerpHpOB8HHS! rrpea-

" /6/ 
llQ)KeH 9epwTeHHOM H HCIIOilb3YeTCSI B pa3p800T8HHOM Tp8H3HCTOpHOM 

crreKTpoMeTpH'leCKOM ycHnHTene YCT -3. 

MaKCHM8JibHoe sHa'leHHe rrepexonHofi xapaKTepHCTHKH pa3JIH'lHO nnsr 

pa3HhiX crroco6oB !jlopMHpoBaHHS!, ITycTb nnsr Bbiopaaaoro HaMH crroco6a 

!jlopMHpoBaHHil oao paBHO M , Toraa ansr rrpoH3BOilbHoro sHa'leHHS! Bxon

Horo CHrHana 3Ha'leHHe M8KCHM811bHOH 8MIIIlHTYAbl Bb!XOJlHOl"O H8IIpS!)KeHHSI 

orrpeaensreTcsr H3 cneayJOwero paBeHCTBa: 

(3) 
(U ) 

Bb!Xo .. max 
MU 

BX 

Ha OCHOB8HHH ( 3) paCC'lHTbiB8eTCS! rrpHBeaeHHbii!: K BXOilY H HOpM811H30-

B8HHbii!: ITO CHrHally MHHHM811bHbiH wyM! 
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R 

UBbtX 

PHc. I. OnepaUHOHHwA ycHnHTenb c o6paTHoA CBH3biD a BRae T - o6pa3HOA 
RC - UBDO'IKH. 

J U ;;biX.w. ffT" 
BXelli • M 

·~ 
(4) 

Cpenanli KBaapaT rnyMoBoro aarrpH*eHnH 
/4/ 

u2 
Bb!Xollio 

Ha Bb!XOJ:l e <J>op-

MllPYIOlliliX uerreli 

~- 00 2 - --· 
U

2 
-JIK("w)l (U 2 +U 2 ) 

l3hix.w.- 0 
1 n:ocn. rrap. ' 

( 5) 

rae I K (j w) I ' u;o'cn. ll U 2 
OITpeaenHIOTCH COOTB9TCTB9HHO COOTHO-rrap. 

6 

~-i 

i\i~ ., 
-~,! 

i.l~ 
:~-~~ ' 

I ~~'''' 

t·', 

11. 

I 1 
I('• 

'll', 

~ ,, 
" ~t 

,.:f' 

- __ _.,,.._. __ . 

weHH51MH ( 10) • ( 1) • ( 2). CooTHorneHHe ( 5) rro3BOn51eT onpeaenHTb orrTH

ManbHoe 3HaqeHHe ITOCTOHHHOH BpeMeHH <J>opMHpOB8HHH, a T8K*e cpeaHHft 

KBanpaT rrpHBeneaaoro K axony MHHHManbHoro wyMa anH naHHoro cnocooa 

<J>opMHpOB8HHHe 

PaapernaiOuree BpeMH lin51 aaHaoro cnocooa <J>opMnpoaaang, no orrpene

neHHIO, eCTb OTHOl119HHe rrnOUI8J:lH c<J>opMHpOB8HHOrO HMrrynbca f h ( t) d t 
0 

K ero M8KCllM8nbHOH 8MITnHTyae: 

r h(t)dt o· 
tpa3p. = 

{ 6) 

M 

OrrepaTopHhiH OTHocnTenbHhiH Koa<J><PnuHeHT ycnneHnH HHTerpnpyiOUiero KacKa.;. 

na orrepaunoHHoro ycnnnTenH (pnc. 1) 

K(p)== 
32+15pr ( 7) 

' 
15 p2 r? +32pr +32 

rne r = RC - rrocToHHHaH BpeMeHn nn<J><J>epeaunpyiOUieti: peocTaTHo-eMKocT-
1' 

HOH uenoqKH. 

0THOCHTenbHhiH K08cPcPHUll9HT rrepenaqH <J>opMHpyiOUI9H uerrH C OJ:lHO-

Kp8THblM J:lHcP<J>epeHUHpOB8HHeM H aByKp8THhiM HHTerpHpOB8HHeM orrepaUHOH

HbiM ycHnHTeneM {pH Co J) 
2 

(32+p r) pr 
K*(p)•-. . 2 

1 + p r (15p 2 r 2 + 32p r +32) 
{ 8) 

0THOCHTenbHOMY K~acPcPHUH9HTy rrepenaqH COOTBeTCTByeT rrepeXOJ:lH851 

X8p8KT9pHCTHK8 h(t): 
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-t/r 
h(t)=1,2844e 

--Ht/r 
-e ( 1,2844 Cos 0,9978 J.... - 0,9785 Sin 0,9978 ..!.. + . . 

+ 1.0620 ..L Cos 0,9978 -1.. + 0,1423 .!.... Sin 0,9978 .....1..) 
T T T T , 

¢yHKUHH (9) noeTHraeT M8KeHM8nbHOrO 3H8~9HHH ITpll 

~HH8 MBKeHMyMa paBH8 

h(tmax ) =0, 4~2. 

( 9) 

1,8, H Benn-

Ha pRe. 2 rrpnBeneHbi rrepexonabre xapaKTepHeTHKH nnH peocTaTHo-

eMKoeTHoro cpopMHpoBaHHSI c onHoii nncpcpepeHunpy!O.IIIeii• n onaoA HHTer-

pnpy!OIIIeii uerro~KOI - KpMBaH 1, onHol nncpcpepeHUHPY!Olll91 ll nBYMSI HH-

Terpnpy!OIIIHMH uerrHMH - KpHBaH 2, a TaK*e rrepexonaaH xapaKTepneTHKa, 

eOOTBeTeTBY!Olll8H paBeHeTBY ( 9) • Bee KpllBb!El ITOeTpOeHbl nng OITTHManbHoro 

B Ka)KnOM erroeo6e cpOpMHpOBaHHSI 3Ha~eHHSI ITOeTOSIHHbiX BpeMeHH cpopMHpy!O

l!IHX uerreM:. 

Ma eoOTHOIIIeHJi!H (8) .enenyeT 1 ~TO Monynh KoacpcpHUHeHTa rrepena~H 

paBeH: ..... 
IK(jw)l 

32 2 
(-) +w2r2 

15 

( ~ _ W 2 T 2 )2 + ( ~ )2 W 2 T 2 

15 15 

WT (10) 

V 1 + w 2 r 2 

EcnH aa Bxone rrpenyeHnnTeng rronHbiH wyM MO*HO rrpeneTaBHTb eornae

ao (1), (2) B BHne 

lJ2 +U2 
noen. nap. 

_1_ ( 4 + B ) llw , 
217 w 

8 

( 11) 

:\ 

,1 
' I 

\}'' . 

\\1t 
J,( I·~· ',rill )~' 

_. ~! 

··c,i\111" 

.\.l 

I ~~r; 

'•' 

f 

;, 

~
'<l· .~.'.·:~. ~~~\ 

!f)\~,1 

Jlt •.. 
... f: 

·-

u 

0,¥ 

0,3 

0,2 

0.1 

r 

1 2 3 5 6 

%tNMI/r-
PHc, 2, 4lopMa CIU'Hana npH pa3HbiX cnoco6ax <jlopMHpoaaHHll: 1 - peocTaT

Ho-eMKOCTHoe <jlopMHpoaaaHe onaoa nH<jl<jlepeauHpyiDmea H onaoa 
HHTerpHpYIDWeA uenO'IKOH1 2 - peOCTBTHO-eMKOCTHOe <jlopMHpOB8HHe 
nBOHHbiM HHTerpHpOBBHHeM H OnHHM nH<jJ<jlepeHUHpOBBHHeMj 2 - <jlop
MHpOB8HHe nBOHHbiM HHTerpHpOBBHHeM H onHHM nH<jl<jlepeHUHpOBBHH
eM C ITOMOmbiD onepaUHOHHOrO ycHnHTeng C o6paTHOH CBll3biD B 

aHne T - o6pa3HOA RC - ueno'IKH, 

9 



TO cpe.QHHl!: KB8.QpaT 8MIInHTY.Ubl liiYMOBOrO H8IIpSDKeHHst Ha BbiXO.Ue YCHJIH

TeJISI C OTHOCHT9JlbHb!M Ko9<fJ<fJHUH9HTOM rrepe,uaqn, OIIpe,ueJisteMb!M COOTHO

rneHH9M ( 8) 1 paBeH: 

u2 
BbiX.lil. 

oo ~ 1 A f I K(jw) 1• --( -+B)dw = 
o 2 TT w2 

[( 32 )2 z 2 1'5"" +(wr) ) d( wr) 
_A_ r j 
2 1T 0 

+ 
32 0 2 32 2 2 2 0 

1[(-)-(wr)"] +(-) (wr) I [1+(wr)") 
15 15 

32 2 0 0 

B 
[ ( -) + (wr)" ) • (wr)" d(wr) 

1 00 15 
+ -·-! 2TT T 32 2 2 32 2 2 2 

I[~- (wr) ] + ( Ts •wr) I [1+(wr) ] 

( 12) 

AT 0,15685 + 1L . 0,09456. 
T 

Ma IIOJiyqeHHOrO COOTHOlii9HHst (12) onpeneJISieTCst OITTHM8JibHOe BpeMst 

~OpMHpOB8HHSI ll MHHHM8JibHOe CpenHee KB8.Qp8Tll'IH09 3H8'19HHe liiYMOB1 ITpHBe

neHHbiX ~.BXOay yCHJIHTeJist 1 anSI aaHHOrO CITOC008 <fJopMHpOB8HHst 

( 13) 
0,776 v .1!.. 

A 
0,776 T 

RC- RC 
T 

'OITT 0 

rae T 
RC - RC 

- OIITHMaJibHOe BpeMst <fJopMHpOB8HHst npH·OaHOKp8THOM 

aH~<fJepeHUHpOB8HHH ll oaHOKpaTHOM HHTerpHpOB8HHH HMITyJibCa RC - uerrSIMH. 

4-
) = 1,1745 v AF. 
min 

(-../ U ~.rn. (14) 

10 

MnHHMaJibHoe cpeaHee KBaapaTH'IHoe aHaqeHne rnyMoB, rrpHBeaeHHbiX 

K BXoay YCHJIHT9Jlst 1 anst oaHOKpaTHoro HHTerpHpOB8HHst H oaHOKpaTHOI'O 

an¢¢epeHunpoBaHHSI RC - uerrstMH 

. I U2 
( v Bx.rn. 

4--
) = 1,36 y AB • 

min RC-RC 

(15) 

Paaperna10mee BpeMst, xapaKTepnay10mee paccMaTpnBaeMbil!: crrocoo ¢opMH-

poBaHHst, orrpeaenSieTcst 

t paap, 

fh(t)dt o ___ _ 

h ( t ) 
max 

t 

T fh(!_)d(..L) 
o· T T 

( 16) 

h(t max 

C ]'\leTOM Taro, 'ITO 

~ t -t/r 
f h ( .L)d( i) = Jl1.2844 e 

-~t/T 
-e 

1 ~ ( 1.2844Cos0,9978 j_- 0,9785Sin0,9978 _t_+ 
0 T T 0 T T 

+ 1,0620 .L Cos 0,9978 .i + 0,1423 .L Sin 0,9978 .L) I d( _!_) = 1 
T T T T T "* {' 

COOTHOlii9HH9 (16) MOmHO rrpeacTaBHTb B BH,Ue 

t 
vpaap. 

T 

h ( t max ) 

(17) 

rae B COOTHOllieHHSIX ( 16) 1 ( 17) h ( _t_) - rrepexoaHast xapaKTepHCTHK81 
T 

orrpeaensteMaSI BbipameHHeM ( 9), T - IIOCTOSIHH8st BpeMeHH <fJopMHpOB8HHSio 

11 
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IT pH 

t 
paap. 

T = T 
'OIIT. 

T QITT. 

h( t max 

0,776 T RC -RC 
( 18) 

1.848 T RC _ RC 
0,4~2 

PaapeillaJOmee speMsr rrpn ¢opMHposaHHH o.uao:l!: HHTerpHpyJO.me:l!: H 

O.UHO:I!: .UH<fJ<flepeHUHpyJO!lle:l!: U9IIb10 

t =2718r 
paap. RC-RC ' RC-RC ( 18) 

I 1 7 8/ PeaynbTSTbi pacq~Ta rrpHse.ueHbi B TaonHue 1 ' ' H rroasoJISIJOT 

cpaBHHTb cnocoo lj:JopMHposaHHsr o.uao:l!: .un<PQ:JepeHuHpyiOmel1 RC - uerrbiO H 

llBOHHbiM HHTerpHpOB8HH9M OIIepaUHOHHbiM ycHnHTeneM
1 

lf300pa>KeHHhiM Ha 

pHCo } 1 C .UpyrHMH B03MO>KHbiMH CIIOC008MH <fJopMHpOBaHHHo 

f1pHHUHIIHanbH8H CX9M8 Tp8H31fCTOpHoro CII9KTpOM9TpHqecKoro YCHnHTe

nsr YCT -3, HcrronbayiOmero orrHcaHHbi:I!: Bbiille cnoco6 ¢opMHposaHHH_, rrpHBe

.ueal:t Ha pH Co 3-5. Y CHnHTenb COCTOHT H3 IISITH SHanorHqHhiX ITO CXeMe 

KacKa.uos ycHneHHsr. AaanorHqHhiil: KacKa.u paccMoTpea s pa6oTe Me:l!:epa 
/8/ 

H BepencTa • DpH nocTpoeHHR ycHnHTensr 6bxnH HcrronbaosaHbi peKoMeH-
. /6 7 10 11/ 

.uauHH <l>epmTet!:Ha H Xaaa • • ' • 

OcHoBHbie TeXHI.PiecKHe .naHHbie ycHnHTensr YCT -3 

I. TeMrrepaTypHasr HecTa6HnbHoCTb KoaljJ¢HUHeHTa ycHneHHSI - He 6o
o nee 0,005% C. 

1 2 
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Puc. 3. CeKUHSI ycHnHTenSI c H3MeHSieMbiM KO~HUHeHTOM ycuneHHSI • 
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PHc. 4. 11HTerpupyromaSI ceKUHSI ycnnHTenSI. 



'*"" 

12'~ 

M! I J: /'., f 1:--: JJ 6U'(Jb h41fi' A I M ~+fl., 

I , I 1 ~ l 1 ~ 1 • u•e12 I 
!JJ£ flo l - ~ "V' ,-12v 

PHc, 5, BbiXO.llHOl! KacKaa ycHnHTenH, 

16 

~1'-lllllllU~....: ... ,. __ 

.... 

2. Kos<!><fmuneHT ycnneHHH rrpn pasnn'IHbiX rrocTOHHHbiX apeMeHH ljlopMH

poaaHHH cnraana: 

nocTOHHHhle apeMeHJl 

ljlopMHpyromnx uerrel! 

Kos<!>¢nuneHT 

ycnneHHH 
YCT-3 

T u~O,J fLCeK ;rn ~ 2 MnceK ;1200 

T u 1 = T ll 2 650 

T u I = T u2 = T D2 600 

3, HHTerpanbHaH aennHel!HOCTb no Bhlxonaol! aMrrnnTynw 10 B -He 6o

nee 0,15%. 

4, Bxonaol! cllrHan - oTpnuaTenbHblll nnn rronolKHTenbHb!ll:, BbiXOnHoll 

CllrHan.- nro6ol! liOJJS!pHOCTII, 

5, Bxonaoe ll Bb!XDnHoe COllpOTilBneHilH - liD 100 OM, 

6, CpenHee KBanpaTH'!Hoe sHa'!eHne myMoB, rrpnaeneHHbiX K axony 

rrpn pasnU'IHbiX crroco6ax <jlopMnpoBaHHR: 

Crroco6 <!>opMnpoaaHHH 

OnHoKpaTHoe nn<!>ljlepeaunpoaaane 
Jl onHDKp8THOe llHTerpllpOB8Hile 

T=Tnz =T u2 

OnHoKpaTaoe nn<l><!>epeHunpoBaHne 
H nByKpBTHOe HHTerpllpOBBHJle 

T'= T u 1 = T u2 = T .LU! 

llayKpaTHoe nH<fJ<!>epeHunpoBaHJle 
H onHOKp8THOe llHTerpllpOB8HJle 

r=•n,='n2 ~•u2 

--~.-..--

fLCeK 
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0,5 
1,0 
2,0 

0,5 
1,0 
2,0 

0,5 
1,0 
2,0 

lliyMhi, npnaeneHHbJe K 

BXOilY ( MKB) 

18,2ji 
15,2 

5,2 

8,86 
5,33 
3,594 

13,3 
9,5 
7,1 

-·--___...,.-·-·--



-6 7. npH BXOAHOM HMIIYJibCe C IIOCTOHHHO~ BpeMeHH CII8A8 300x10 ceK 

rrpH 100-KpaTHOH rreperpy3Ke BpeMH BOCCT8.HOBJI9Hl!Sl - lOx }0-8ceK. ( 3a 

apeMH BOCCT8HOBJieHHH !IpHHHMaeTCH BpeMH 1 OTC~HTBHHOe C MOMeHTa rro

aa~H rreperpy;>KaiOmero HMrrynbca, rro ncTe~eH'HH KOToporo BMIIJIHTYJlY cne

ay10mero HMIIYJibCa MO;>KHO H3MepHTb C TO~HOCTb!O 1%, 9CJIH :3TOT HMIIyJibC 

paaeH MaKCHMBJlbHoMy 3Ha~eHHIO BbiXOAHoro HMrrynhca). BpeMH BoccTaHoB

neHHH IIOCJI9 rreperpy;>KaiOU{ero HMIIYJibCa CHHMBJIOCb !IpH ABYKPBTHOM rrH~-

<flepeHUHpOB8HHH C IlOCTOSIHHOit BpeMe.HH <flopMHpylOII(HX Uerrei%
1 

paB.HOit 
-8 

lxlO ceK. 

B. nHTBHHe CTa6HJIH3HpOB8HHOe +27a:50 Ma; _-27a:80 Ma; + 12a:90 Ma; 

-12a:60 Ma. 

9, l:fHCJIO Tp8H3HCTOpOB - 36, 
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