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HEKOTOPbiE OCOBEHHOCTH PABOTbl MMKPOKAHAJThHbiX YCHJIHTEJIER 
lliEBPOHHOrO TmiA 

illiOTTE H. M., illEPOHOBA C. M., BACHIIHA r. II., IIJIATOB 3. A., 1\AIII(OB B. r. 

MccJJep;onanhi 3aBHCHMOCTM rrapaMeTpOB MMKpoKanaJJnnoro ycMJJMTemr menponnoro 
TIIIIa OT MHT9HCMBHOCTM BXO)l;HOTO CIHHaJJa M OT pa3Mepa pa60'!MX 30H M.K.II •. , T. e. 'lHC
JJa peaJJbHO ~YHKIIMOHMpyrom;nx KaHaJIOB. lf YBCTBHT9JJbHOCTb MHKpOKanaJJbHOrO YCIIJJMTe
JJH 1{ rreperpy3KaM OKaBaJiaCb T9M BhiiDe, '19M 60Jibill9 'IHCJIO ~YHKIIMOHHpyrom;ux KanaJIOB, 
a MaKCHMaJIJ>HaH CKOpOCTb C'leTa na BhiXO)l;e O)IMHO'IHOTO KanaJia IIOJiy'lena rrpii nanM9Hb
mefr n.ri:om;ap;H pa6o'Ie.H aonni M.K.II. (rrpH aTOM MepTnoe BpeMH KanaJia ~0,3 Me). Mep
Tnoe BpeMH OT)l;9JlbHhiX KanaJIOB 1110»\9T M~H.HTbC.H B BaBHCRMOCTH OT YCJIOBilll 06Jiy'l9HH.H, 
'ITO IIOBBOJJHeT, M9HHH pa3Mephi BXO)l;HOH IIOBepXHOCTH M.K.II. IIpH H BMeneiJIIII UHT9HCHB
HOCTH BXO)l;HOTO CHrnaJJa, BHa'IHT9JlbHO paCIDHpHTb )l;TIHaMH'I9CKMH )l;Raiia30H 'lYBCTBII

T9JlbHOCTH. 

,Il;eTeKTOphl 3apHiR8HHhlX tiaCTIIII; II ::JJieKTpOMar

HMTHOrO M3JIYti8HIIH Ha OCHOBe MIIKpOKaHaJil>HhlX 

IIJiaCTMH (M.K.II.) HaXO)J;HT BCe 60Jil>illee IIpHMeHeHIIe 

B caMl>IX pa3JIMtiHhlX rrpu:6opax Iii cncTeMax. Oco-

6eHHo rrepCII8KTiiiBHhlM OKa3aJIOCl> IICIIOJib30BaHMe 

M.K.rr. B rrpeo6paaoBaTeJIHX u:ao6pameHMH Iii Koop

)J;IIHaTHO-tiYBCTBMTeJibHl>IX )J;8T8KTOpax, II03BOJIHIO

ID;MX lf>MKCiilpOBaTb KOOp)J;IiiHaThl tiaCTiiiD; Ha IIJIOCKOC

Tiil B IIOJie 3peHiiiH )J;IilaMeTpOM H8CKOJibKO CaHTM

MeTpOB C TO'IHOCTl>IO )J;O )J;8CHTKOB MiiiKpOH II Bpe

MeHHhJM paapemeHMeM )J;O 8)J;IiiHiiiD; HaHOCeKyH)J; 

[1 ...;- 3]. 
B rrpon;ecce rrpaKTiiltieCKOH ::JKCIIJiyaTan;nr M.K.rr. 

MoryT coap;aBaTl>CH ycJIOBiiiH, rrplil KOTOphlx 

II8pii10)J;Iilti8CKiil )J;OJiiRHa o6JiytiaTl>CH TOJil>KO He-

3HatiiiiT8JibHaH tiaCTb BXO)J;HOH IIOBepXHOCTiil M.K.II. 

IIpiil O)J;HOBpeMeHHOM Ii13MeHeHiiiM IiiHTeHCiiiBHOCTiil 

BXO)J;HOrO CiilrHaJia Ha H8CKOJibKO IIOpH)J;KOB. 

B CBH3M c ::JTiiiM . tipe3Bhltia:iino aK'ryaJibHhlMiil CTa

HOBHTCH TaKiile rrapaMeTphl, KaK BeJIIiltiiiiHa MaKCiii

MaJil>HOH 3arpy3Kiil (IiiJIM MepTBOe BpeMH) M.K.II., 

3aBiiiCiiiMOCTl> ee Ii13M8H8HiiiH OT IiiHTeHCMBHOCTiil 

Bxop;noro CiilrHaJia Iii xapaKTepa ero pacrrpep;eJieHMH 

Ha IIJIOCKOCTiil B IIOJie 3p8HMH, a TaKme Hap;eiRHOCTl> 

H CpOK CJiym6hl M.K.II. 

PaaHhle aBTOphl rrpHBO)J;HT pa3JIIiltiHhle on;eHKiil 

MepTBOro BpeM8Hiil M.K.II. (0,008 7 0,04 c) (4 7 
7 6), paBHO KaK Iii IIpep;eJII.HOrO 3HatieHiiiH BhiXO)J;

HOrO TOKa (0,05 7 0,1 TORa Harpy3Kiil) (5, 7, 8), 
oTJIIiltiarom;necH Memp;y co6on na rropHp;KM. IIpu: 

::JTOM IIOJiaraiOT, 'ITO Ii13-3a 3HatiMTeJibHOrO COIIpO

THBJI8HiiiH O)J;HHOtiHhlX KaHaJIOB )J;OIIYCTiiiMhie 3a

rpy3Kiil Ha O)J;IiiH KaHaJI HeBeJIIiiKH. IIpn meBpoH

HOM BKJIIO'IeHiiiM, KOrp;a Koalf>lf>u:n;u:eHT YCiiiJieHHH 

~107 , aarpy3Ka B JIHHeHHOM peiRiill"Ie COCTaBJIHeT 

0,1 ...;- 0,01 MMIIYJinca/c Ha RaHaJI [5, 7]. Ha BCIO 

IIOBepXHOCTl> IIJ1aCTiiiHhi )J;OIIYCKaiOTCH 3arpy3KM 

p;o 106 HMIIYJibCOB/c/cM2 (B HeJIHHeHHOM pemiiMe). 

,Il;aHHaH pa'ooTa IIOCBHID;eHa IiiCCJie)J;OBaHMIO 3a

BHCHMOCTM rrapaMeTpOBMHOrOKaHaJil>HOrO YCMJIIii

T8JIH1 rrpe)J;CTaBJIHIOm;ero C060H illeBpOHHYIO KOH

If>nrypaD;HIO )J;BYX IIOCJI8)J;OBaTeJibHO COe)J;HH;eHHhiX 

M.K.II. OT HHT8HCiiiBHOCTiil BXO)J;HOrO CHrHaJia 11 Xa-

par{Tepa ero pacrrpep;eJieHnH na BXO)J;HOH rroBepx

nocTn M.K.II. McrroJII.30BaJIIiiCl> M.K.rr. ¢ 56 MM , 

pa6otiHH p;naMeTp meBpOHHoro 6JioKa 50 MM, 

McrrhlTaHnH rrpoBop;n.Tinci. B BaKyy::.mo:ii KaMe-· 

pe (p ~ 10-6 Topp), OTKatiHBae~ro:ii reTTepo-HoH

HhlM THTaHOBhlM HaCOCOllf. l'ICTO'IHHKOM 3apHmeH

HhiX tiaCTUIJ; CJiymHJia ::JJieKTpOHHaH IIYillKa, IJ03-

BOJIHBillaH Bapi.HpOBaTl> HHT8HCHBHOCTb BXO)J;HOrO 

::JJieKTpOHHOrO IIOTOKa OT 102 )J;Q 1011 CM-2 c-1 , 

a ::JHeprHIO - OT COT8H 9JI8KTpOHBOJil>T )J;O p;eCHTKOB 

RHJIO::JJieKTpOHBOJil>T. ,Il;aHHaH ill8BpOHHaH CHCTe

Ma BKJIIO'IaJiaCl> ITO CTaH,n;apTHOH CXeMe IIIiiTaHMH, 

peKOM8H)J;OBaHHOH )J;JIH BniiiyCKaeMhlX IIpOMhliDJI8H

HOCTbiO yMHOJRHTeJie:ii B8Y -7. CnrnaJihl na Bhi

xo,n;e M.R.II. perHCTpHpOBaJIHCl> IIpH IIOMOID;H 6biCT

po,n;eHCTByiOm;ero JIHHeHHoro IiiMIIYJibCHOro ycH

JillTeJIH, II03BOJIHrom;ero lf>nKciilpOBaTl> HMIIYJibChi 

TOKa c aMIIJIHTy,n;o:ii OT 1 MKA ,n;o 10 MA, ,n;JIHTeJII.

HOCTl>IO t~ 2 HC, lf>poHTOM 1: ~ 1 HC, tiaCTOTOH 

cJieJJ;oBaHHH ,n;o 10 Mrn;; tiYBCTBHTeJII.HOCTl> ycn

JIHTeJIH no aapH,n;y ~3 ·10-14 RJI. 

IIpu Iii3YtieHMH ,n;nHa:tiHIKH Bhlxo,n;Hhlx xapaKTe

pHCTHK TaKoro MHKpOKaHaJibHOrO ycHJIIiiT8JIH 

OCHOBHOe BHHMaHHe o6pam;aJIOCb Ha YCTaHOBJI8HHe 

B3aHMOCBH3H Mem,n;y ero MaKCHMaJibHOH aarpya

KOH Iii paaMepaMH pa6otiHX aoH M.K.rr., T. e. tiHc

JIOM peaJibHO lf>YHKD;HOHHpoBaBmHx KaHaJIOB •1 Bhl

JIH n:crrhlTaHhl ycHJIHTeJIH c pa3JIHtiHhiMH pa6otiiiiMH 

pa3l"repaMHBXO)J;HOM IIOBepXHOCTH. lJHCJIO O)J;H0Bpe

M8HHO lf>yHKD;I!IOHHpOBaBilli!IX KaHaJIOB p COCTaBJIH

JIO 2 ·106
, 104 Iii 6 ·102; IIJIOID;a)J;l> BXO)J;HOH IIOBepx

HOCTiil IIpi!I ::JTOM COCTaBJIHJia 16; 7 ·10-2 Iii 5·10-3 

CM2 COOTB8TCTB8HHO. 

llpHMepbi Cti8THhlX XapaKTepi!ICTHK, IIOJiytieH

HhlX IIpH o6JiytieHHH yKa3aHHhlX BXO)J;HhlX IIOBepx

HOCTeM M.K.II. ::JJieKTpOHHhiM IIOTOKOM pa3JIH'IHOM 

IIJIOTHOCTH, rrpHBe,n;eHhl Ha pHc. 1. Biii)J;HO, 'ITO ecJIH 

IIJIOTHOCTl> IIOTORa <!> OTHOCHT8JibHO HeBeJIHKa 

(<1>~106 cM- 2 c-1) (pHc. 1, a), ctieTHhle xapaKTe

pHCTFIKiil )J;JIH BCeX 3HatieHHH p HM8IOT tieTKO Bhlpa

iReHHOe IIJiaTO IIpi!I HaiipHJReHiiii!I III!ITaHHH U ;;: 
d: 2200 B. 3aperHCTpii1poBaHHl>Ie B peamMe Ha

ci.rm;eHHH 3HatieHHH BhlXO)J;HOH CKOpOCTH C'leTa 
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Puc. 1. CYJeTHhie xapaKTepHCTHKH M.K.rr., rroJiyqeHHble 

IlpH pa3JIH'!HbiX 3Ha'leHH.IIX IIJIOTHOCTH BXOJIHOfO IIOTOKa 
<!>; a- 1·106, 6- 2·106, 6- 1,0·1010 CM-2 c-1, H 'IHCJie 

«JlyHKIJ;HOHHpyiDII(IU KaHaJIOB p ;. paBHOM: 1 - 2 •1 06, 
2 -1·104, 3- 6·102 · 

Nabix B :noM cJiyqae rrporropn;IWHaJihHDI pa3MepaM 

o6JiyqaeMDIX IIOBepXHOCTeM M.K.II. iho ,li;OJilliHO 

03Ha'IaTh, 'ITO a4J4JeKTHBHOCTb perHCTpan;HH He rrpe

TeprreBaeT CyiD;eCTBeHHbiX H3MeHeHHH IIpH H3Me

HeHMII 'IliCJia 4JyHKD;HOHHpyiOID;HX KaHaJIOB Ha ~3,5 
IIOpH,li;Ka. IlpH yBeJIH'IeHMM HHTeHCHBHOCTH BXO,li;

HOrO ci-rrHaJia (eM. pHc. 1, · 6, e) rrporropn;noHaJih

HOCTh Mem,ll;y 3Ha'IeHHHMH N BblX, cooTBeTCTBYIOID;H

liiH BDI6paHHhiM pa3MepaM 30H o6jjyqeHHII 1 Hapy

IIIaeTCH, 4JopMa C'IeTHbiX xapaKTepHCTHK cyiD;eCT

BeHHO ucKamaeTCH. CpaBHHBaH KpunDie puc, 1, a 
c KpHBDIMH puc. 1, 6, e, HeTpy,li;HO yBH,ll;eTh, 'ITO 

'IYBCTBHTBJihHOCTh . MuKpoKaHaJihHOro ycHJIHTeJIH 

K neperpy3KaM OKa3hiBa9TCH T9M Bhiiiie, 'IBM 60Jib-

IJN/N,._ 

a J P.---+----'-------1 
-·- 1, 0 -!0q 

~ --- Z, 5 · /0 

II 

fl6~--+---L-~ 

--- 1,2.5·10" 

....... 3_5·10· 

me 'IHCJIO O,li;HOBpeMeHHO 4JyHKIJ;HOHHpyiO~HX Ka

HaJIOB. IlpH p = 2·106 C pOCTOM HHT9HCHBHOCTH 

BXO,li;HOrO CHrHaJia He TOJibKO HC'Ie3aeT ITJiaTO c"leT

HOH xapaKTepucTUKH, Ho npu U ~ 2200 B npH-

6op Ha'IHHaeT TepHTb CBOIO pa60TOCITt>C06HOCTb. 

B CJiy'Iae me P = 6 ·102 4JopMa cqeTHoii xapaKTe

pHCTHKH npu YB9JIH'I9HHH BXO,li;HOH HHTeHCUBHOC

TH H 'IYBCTBHT9JibHOCTb Ha Ha'IaJibHOM yqaCTKe x ·a

paKTepHCTUKU ( U ;'(; 2200 B) npaKTH'IeCKH He H3-
MeHHJIHCh. 

XapaKTe}JHo, 'ITO BO Bcex Tpex CJiy'IaHx, T.e. · 

He3aBHCUMO OT 'IHCJia p 1 MaKCHMaJihHhle 3Ha'IeHHH 

Bhl~O,li;HOM CKopocTu C'IeTa N max oKa3aJIUCb ,!1;0-

BOJihHO 6JIH3KHMU ((1,5 7 2,5) 106 HMITYJibCOB/c), 

TOr,!J;a KaK BeJIH'IHHhl ITJIOTHOCTH CKOpOCTH C'IBTa 

('IHCJia UlVIIIYJibCOB B CBKYH,ll;y Ha KBa,ll;paTHhiM Ca:H

TUMeTp) CyiD;eCTBeHHO pa3JIH'IaJIHCb. 

IlpHM9phl aMITJIHTY,li;HhiX pacnpe,!J;eJieHHM, 3a-

4JuKcupcmaHHbiX npH pa3JIH'IHhrx 3arpy3Kax, rro

Ka3aHhi Ha puc •. 2. Bu,li;HO, 'ITO He3aBHCHMO OT 

'IHCJia o6Jiy'IaeMDIX KaHaJIOB pH HHTBHCHBHOCTH 

BXO,li;HOrO ITOTOKa <1> aMITJIUTY,li;Hhie pacilp9,!J;9JI9HUII 

HM9IOT 8KCITOH9HIJ;HaJinHyiO 4JopMy. iho o6ycJIOBJie

HO, ITO-BU,li;HMOMy, cpaBHHTeJibHO HH3KHM KaJIH6-

poM KaHaJIOB HCIIOJib30BaBIIIHXCII IIJiaCTHH, B9JIH

'IHHa KOToporo 6nma ~60. 
,Il;JIH BCBX 3Ha'IeHHH p C yneJIH'IeHHeM HHTeH

CHBHOCTH BXO,li;HOl;'O ITOTOKa · pe3KO YM9HhiiiaeTCH 

'IHCJio HMrryJinCOB 6oJiniiiHX aMrrJIHTy,ll;. 0,li;HaKo 

Bhl3DIBa9Mhie rreperpy3KaMH OTHOCHT9JibHhl9 H3-

M9HeHHH 4JopMhl aMITJIHTY,li;HhiX pacrrpe,!J;eJieHHH 

OKa3aJIHCb 3aBHCHMbiMH OT 'IHCJia p. ,Il;JIH 60Jib

lliHX 3Ha'IeHHll: P (pHc. 2, a) yBeJIH'IeHHe HHTeH-

0,3 ... : 

--z.a-ws.. 
__ :_ I.Z5·106 

' •• ". 2,5·10 6 

o_q,----,---------

-- 5,3·10 6 

1,1 ·10 1 

...... 1,75·10 8 

aJr"7:---+-----,--~ 

~2r7---+----~--~ 

a1r=+.t-+----~--~ 

Puc. 2. IlpnMepbi aMIIJIHTYJIHbiX pacrrpep;eJieHHH, IIOJiyqeHHbiX IIpH pa3JIH'IHbiX 3Ha'!eHH.IIX BXOJIHOfO IIOTOKa ([), 
yKa3aHHbiX B CM-2 c - 1, H P, paBHbiX: a - 2.f06, 6- 6·102 
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Puc. 3. 3aBHCHMOCTII II3MCHeHn:H yp;eJinHoi'r sarpy3KH op;H
HO'IHOro KaHaJia JILK.II. OT IIJIOTHOCTH BXO!l;HOrO IIOTOKa 
npn P, paBHhlx: 1- 2·106, 2- 1-104, 3- 6·102• Mc
cJiep;oaaHni 2 pa3Hble M.K.TI. C COIIpOTI!IBJieHHeM BhlXO!l;HhlX 
nJiacTim 3, 7 (cnJIOIIIHnre JIHHHH) H 100 MOM (nyHKTHpHnie 

JIHHiiH) 

CHBHOCTH BXO,!l;HOrO IIOTOKa Ha IIOpH,!l;OK I!pHBO,!l;HT 

H peaRoMy yMeHbiiieHHIO 'IHCJia HMrryJibCOB, aMrr

JIHTY,!J;bi KOTOpbiX COOTB8TCTBYIOT rropory ,!l;HCKpH

MHHaiJ;HH UTJ. > 0,5 B (KoacpcpHu;HeHT yc:nJieH:n.JI 

~3·106). Ilp:n p = 6·102 aHaJIOrH'IHbiH acpcpeKT 

HaOJIIO,!l;aeTCH, eCJIH I1:HT8HCHBHOCTb BXO,!l;HOrO CHr

HaJia BoapacTaeT Ha 4 rrop.JI,!l;Ka (eM. p:nc. 2, 6). 
O'IeBH,!l;HO 'ITO Bhl3biBaeMnie rreperpyaKaM:n H3Me

HeHHH aM~JIHTY,!l;HbiX pacrrpe,!l;eJieHHH OKa3biBaiOT

CH MHHHMaJibHbiMH B CJiy'Iae M8HbiiiHX paaMepOB 

pa60'IHX y'IaCTKOB M.K.II. 

CpaBHHTeJibHhle )l;aHHhle, HJIJIIOCTpnpyiOID;11e sa

B11CHMOCTI> IIOBe,!l;eH11H M11KpORaHaJII>HbiX YC11JI11Te

JieH rneBpOHHOrO T111Ia OT IIJIOTH?CT11 BXO,!l;HOr~ IIO

TOKa, np11XO)l;.JIID;eHCH Ha Kalli,!l;bl11 paOOTaiOIIJ;1111 Ra

HaJI, IIOKa3aHbl Ha p11C. 3. 
8cpcpeRT11BHOCTI> perHCTpaD;I<IH OKa3biBaeTCH 00-

Jiee BbiCOKOH np11 MeHI>III11X 3Ha'IeHHHX p . . Ror,!l;a 

p = 2 ·106 acpcpeRTHBHOCTb perHCTpaiJ;H11 <O, 12, 
TOr,!l;a RaK ,!J;JIH p = 6 ·102 OHa 6JIH3Ka K 1 rrpn: 

IIJIOTHOCTH BXO,!l;HOrO IIOTOKa ~ 10 C-l Ha KaHaJI. 

CJie,!l;yeT OTMeTHTI>, 'ITO B ·aaBn:cn:MoCTH OT 'IHC

Jia p MaKCHMaJII>Hble 3Ha'IeHHH CKOpOCT11 C'IeTa Ha 

BbiXO,!l;e O,!l;HHO'IHOrO KaHaJia y Bap1>11pOBaJIHCI> OT 

~1 ,11;0 ~103 11MIIYJII>COB/c. Ha116oJI1>mHe 3Ha'Ie

HH.JI y ORa3aJIHCb rrp11 p = 6·102 (y ~ 3·103 HM

IIYJII>COB/ c), HecMoTpH Ha TO, 'ITO acpcpeRT11BHOCTI> 

pern:cTpau;n:11 B 3TOM cJiy'Iae 6hlJia Ha rrop.JI,!J;OK 

MeHbiiie, 'IeM rrp11 . cpyHKIJ;HOH11pOBaH1111 2·106 
Ka

HaJIOB. 8TO 03Ha'IaeT, 'I.TO 3aBHCHMOCTb MepTBOrO 

BpeMeHH OT,!l;eJibHbiX RaHaJIOB M.K.II. OT YCJIOB11H 

o6Jiy'IeHHH, T.e. OT 'lHCJia O,!l;HOBpeMeHHO pa6oTaiO

IIJ;HX KaHaJIOB, MOllieT Bapi>HpOBaTI>CH 6oJiee 'IeM 

Ha 3 rrop.JI,!l;Ka-OT ceRyH,!l; ,11;0 ,!l;OJieH MHJIJI11CeKyH,!J;. 

iho Heo6xo,!l;HMO y'IHTbiBaTI> rrpn: rrocTpoeH11H paa- . 
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JI11tiHnix rrp116opon Ha 6aae M.K.rr. oco6eHHo B arr

rrapaType, npe,!l;Ha3Ha'IeHHOH ,!l;JIH IIOJiy'leH11H 11300-

pameHHH, xapaKTep KOTOpLIX MeH.JieTCH BO BpeMe

HH. He HCRJIIO'IeHo, 'ITO HMeHHO 3TOT cpaKT Mor ObiTI> 

np11'IHHOH HMeiOID;eroc.JI 6oJibmoro paa6poca 3Ha

'IeHn:i MepTBOrO BpeMeHH M.R.II. IIO ,!J;aHHbiM pa3-

JIH'IHbiX aBTOpOB. 

RaK yme OTMe'laJioCb Bhlme, rrpe,!l;eJII>HI>Ie aHa

'IeHHH BbiXO,!l;HOH CROpOCTH C'IeTa M.K.II. Nmax = 
= YmaxP oRa3biBaiOTCH rrpaKTH'leCRH O,!J;UHaRo

BbiMH I!pH U3MeHeHUU 3Ha'I8H11M p Ha HeCROJibKO 

IIOpH,!l;ROB (3TO MOil\HO B11,!l;S.Tb 11: IIO }1;aHHbiM puc. 3), 
8TO 03Ha'IaeT, 'ITO He3aBHCHMO OT 'lHCJia cpyHR

D;110HH:pyiOIIJ;11X RaHaJIOB 1Ip8,!1;8JII>HO psaml3ySMaH 

CKOpOCTI> C'ISTa OIIpS,!1;8JIHSTCH BeJIU'IHHOH MaKCH

MaJII>HOrO TOKa, KOTOpbiM MOiKHO IIOJIY'l11Tb Ha Bbl

XO,!l;e M.K.II. 8TOT TOR TSM BbiiiiS , 'ISM MSHI>me IIOJI

HOe corrpoT11BJieHns oROHS'IHo:ii nJiaCTHHbi. Cooi.r

BeTCTBeHHO, 'ISM MeHbiiie COIIpOTHBJI8HMS BbiXO,!l;

HOH IIJiaCTHHbi H MeHbiiiS paOO'IaH IIJIOIIJ;a,!l;b BXO,!l;a 

M.K.II., TeM M8Hbiiie 6y,!l;ST MSpTBOe BpSMH 0,11;11-

HO'IHOrO RaHaJia M.K.II., ROTOpOS, IIO-BH,!l;HMOMY, 

MOII\ST COCTaBJIHTI> e,!l;MHHIJ;bl MHRpoceKyH,!l;. 

RpoMe Toro; IIOCKOJII>KY BeJIH'l11Ha rrps)l;eJII>Ho:ii 

sarpyaRn: RaHaJIOB M.R.n. o6paTHO rrporropu;n:oHaJII>

Ha 'IHCJIY peaJibHO pa6oTaiOIIJ;HX RaHaJIOB, MeHHH 

pa3Mepbl BXO,!l;HOH IIJIOIIJ;a,!l;H M.K.II. B 3aB11CHMOCTH 

OT 11HT8HC11BHOCTH BXO,!l;HOrO CHrHaJia, MOJ-KHO H3-

0elliaTI> 3cpcpeKTa yMeHI>meHHH aMIIJIUTY,!l;bl BbiXO,!l;

HbiX HMIIYJII>COB, . o6ycJioBJieHHoro BoapacTaHneM 

HHTeHC11BHOCT11 C.11rHaJia Ha BXO,!J;e. ~pyrHM11 CJIO

BaMH, MOII\8T ObiTI> ooecne'IeHO TIOCTOHHCTBO 'IYB

CTBHTeJII>HOCTH M.K.II. He3aBHCHMO OT ypoBHH BXO,!l;

HOrO CHrHaJia, ,!l;Haiia30H H3MeHeHHH ROTOpOrO 

M:omeT rrpeBnimaTI> 6 rropH,!l;KOB. 
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