
MEI‘OJI HOBbIIHEHI/[H KAUECTBA BBY‘IAHI/IH CVIHTEBMPOBAHHOI‘O
PE‘IEBOI‘O CVII'HMIA B LIVIQPOBOM BOKAJIEPE C HPEIICKA3AHVIEIM

C.<15.JIaq, M.B.Ha3ap0B, IO.H.Hpoxop0B

MOCKOcfi eJIeKTpo'reXaecmfi
HHCTMTyT CBH 3M

Pecbepa'r

Hpenxoxen BOBHfi meTon oneHnBaHnB napameT—

pOB peqHx CHPHBHOB Ha OCHOBe MSTOHB

OOHOBnHmmero nponeoca (OH), Ho cpaBHeHuw
c TpannnBOBHuM meTonom Hammeabmnx KBan-

paTOB (MHK), paspaOOTaHHHfi meTon noaBo—

flHeT HOBHCMTB KaqTBo.BByaHB aTeen—

pOBaHHoro peqoro cnrHana B HMQpOBOM
Boxonepe, padomammeM npn nefiCTBxu myMOB

ymepeHHofi MHTecBHOCTn.

I. BBBJIEHEB

HpenmeTOM Hacroxmero noxxaxa BBAHeTCB
nccneBOBaHne u paspadowxa MeTOflOB HOBHme—
HMH aQQeKTuBHOCTn pexyppeHTHHx aflrOpKTMOB
OHeHMBaHMH HapaMGTpOB, odecneqHBaxmnx no—
Bumenue Kaqeca un®p0Bofi nepenaqn peqn
npu ansxnx CKOpOCTHX 2400...4800 GMT/c n
Haann onnux myMOB ymepeHHofi Burea-
CKBHOCTK.

B HaCToamee BpGMfl Handonee nepcneKTBB—
HHMH B GTOM HanpaBneHKm BBaTca CHCTeMH
nepenaqn c npencxasaHMeM [I.2.3] .

MsBeCTHo, qTo B Boxonepax c flHHefiHHM
npencxasaHBeM He yauBamrcz OCOGBHHOCTH
onyx0Boro Bocnpnawua B qacwownofi odnacwu.

B padorax [I,2,4,5] K npyrnx noxasaHo,

two OOJIaCTb HPIBKPIX qacwo'r HaMOOJIee Baxna

mm cnyxa. B Tome BpeMH MBTOIIH Jmnefiuoro

npencxasaxm, noc'rpoemme B paMKaX meTona

Hameubmux KBalipaTOB, odecnemBam memo

omndxy B onncamm Bucoxoqac'ro'mofi OOJIaCTH

cnex'rpa, K Ko'ropofi yxo menee qc'aTeJm—

HO. colzfl n3 a'roro, owmrme CHeKTpOB MC-

XOILHOI‘O n CMHTeBKpOBaI-IHOFO pequx cnma—

JIOB oxasuBaeTca JIOBOJI‘LHO BHa‘IfiTeJIBHHM.

Hmaxoe Kaqec'rBo Boccwanomeaaoro curHaJxa

B msxocxopoc'raux cncmemax c JIKHefiHHM

npencxasarmem odycnomeno Tem, qro nor-

pemHoc'rB npencxasams couepxm' MHQOPWW
o cnex'rpe, KOTOPYIO He moxe'r 1431311q ana-

JU/ISBTOp cncwemu nepenaqn, noc'rpoemmfl Ha

MBTOJIB HaKMeHbHH/IX KBallpaTOB. HoaToMY ‘50”

mmofi Haymmfi n Temqecmfi nuwepeo HPBJI‘

CTaBme'r paapado'ma mewona. Taxoro HBMGHG‘

Hm cuex'rpaJxBHoro ooo'raBa BOCCTBHOBJIGHHO'

ro peqoro cmmana, npu KOTOpOM quBa-

xo'rca ocodeHHoc'm cayxozsoro Bocnpm'rnfi.

2. Me'rox: ouemaBamm napameTpOB

npencxasanna.

a—

BBeneM aBToperpeccnonfio MOJle-Hb 0“”
JIa

“1:370:14) *fit) (I)

11119 [2’5 (4’9” '1 QM) - BeKTOp napkin/INFOB

aBTOperpeccnn; fine”) - @yumma pew“:
CM: 31- — nopomaumfl uponecc; F

DEBMepHOCTL moneJm.
Ecma cnman n moneJIB c'roxacmqecKfi

322 Se 90.4.1

BKBHBaJIeHTHH, To oOHOBJImoumfi npouecc vt
oxasuBae'rcx HOCfleIIOBa'I‘eHBCHOCTBIO HeKoppe-
MPOBEHHHX cmafiuux BeqnH, odnanammx
new: we xapaKTepncmxan/M, TITO n upouecc
fit . Hoa'romy cmm'es cnmaJxa Ha npneMHofi

cwopoue CMCTeMH nepenaqu MQmHo npenc'ra—
mm Kax npoxoxmerme odnomaxmzero npouec—
ca v, qepea Jmnefinoe 33am 0 nepena—
TO‘IHOfi (DYHKIIMefi K («1) . OTmoaerme (bop—
MaHTHHX maxcnmyMOB B CHGKTpe peqoro cm—
I'HaJIa sameTHo Ha onyx, ecm 0H0 npeBHmae'r
+IILB. Tamra odpasom, n3 manqeczmx cood—
pamermfi oxenyew, q'ro noxasa'renb Kaqec'rBa,
owpaxammfi CHeKTpaJIBHHe CBofica cumesm-
pOBaHHOI‘O aHaJIOI‘OBOI‘O peqoro CKI‘HaJIa,
JIOJDKGH npencwamm 0060171 mepy OTKJIOHeHmI
CHSKTPOB ncxomioro (6:510) ) n cnmeanpo—
BaHHOI'O ( .90) ) pequx CKI‘HaJIOB. Taxyro
Mepy MOJKHO npenc'raBnTB B Brute:

f=/[n)--K(w)~6'-;{w)/'/VW/”Iwa (2)
me M/w) - @313a Beca.

@YHKIIKH no'repB (2) He H03BOJIHeT Bony-
‘m‘s anammqecm hpoc'rue anroputrmu one-
HHBaHKH flapaMETpOB petIeBoro cnmaJIa.
HYCTB M: 0 , ec 6‘20) ‘

‘KM‘Qfi-WQ Toma mamo sannca'rb

,0: W612”)

-

/((w)¢.;’(w)]-/‘/Iw)'160/. (3)
Mcnomsyg npeodpaBOBaHKe BHHepa-XIIH-

We MGPY ,0 (3) Tenepb memo npenc—
TaBHTB B 3M6:

f=///5.gr,)~m)&{’r)/WW ”J (4’
Me ”(13)?! Mad) CBHBaHH npeodpaBOBa-
me” 4331359; (1;): £314 [(23) - npeod—
PaaOBaHne (Dypbe of’tJA’w/I/w) ,

Samemm KHTGI‘paJI nHTePpaJIBHOfi .cyMMOfi
M ”0110mm B Hee men 83;?) ee0 , -He“KY. 11%q noxaaareJIB Kaqeca B m—
°KPeTH0M BpeMeHn;
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116 ”(2') - BECOBBH HOCJIBJIOBaTeJIBHOCTB.

Banaqa oneHBBamm napameTpOB mome'r
GHTB cmopmymposaaa caenymuaModpasom: no
Hadnmaemofi HOCJISJIOBBTGJIBHOCTK x; mm
2¢=x4f14 , t:1,a,.../1/ n-anpno-

pm sanaHHofi MOBeJm CMI‘HaJIa (I) onpeJIeJm'rB
Hamymylo 0-7;; M3 yCJIOBIm:

9 . "”w 4’94"” 7M4), (6)
2

me ‘. Vt — UlyMOBaH HOCJGfiOBaTeJILHOCTB;

m” — ouerma BeKTOpa D.
Matron o'rucxam OIIBHOK napame'rpOB M0—

Jem’ aB'roperpeccmx MHH'KMHBaLII/Iefi HGJISBOfi
(12m Z,( 5: ) HBJIHBTCH paaBnmeM
merona OOHOBJIHKIIIGI‘O npouecca [I] .

Ms (5) MOJKHO HOWTB ouTBMBJIBno B
CMHCJIe. (6) ouen

d. I: IV}; .. r -lu 4’ .,
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c HaaIBri‘Em/M yCJggBumm '

,7, mm :e-mm, mm, x. (m)
11pm cwoxacmqecnofi BHBPIBaJIeHTHOCTK

cumaxa n molten OHGHEa (7),(8) COBHalIaeT
npn #»e6 c acmnTo'mqecxof/‘I oueHKofi
MHK, HO B OTqmI 01‘ Bee B JIHHefiHOM oxy—
qae oxaauBae'rCH HecmemeHHofi 11px cwamm-
HapHHX mymax c paBHOMepHHM cnex'rpom, Tax
Tax. Hanpnmep, npu ,b = I.¢d‘(2‘)=§'u~° .
nMeeM M3 (7):

IV-uoo axn’to) + 8w (to) 4"?”
CBofic'rBo acmmromqecxofi aecmemeanoc-

m coxpaaae'rca mm Jmnefinofl moneJm aBro—

perpeccma 11pm JIIOGOM 2', , HO mome'r

Hapyma'rbcx B HemefiHOM curiae.

CJIOJKHOCTB reminqecxofi peamaamm aJI-

ropnTMa (8) odycnomerig Heodxommocmm

Butmcnermg maImu )1 . .UJIH ynpo-

Se 90.4.2 , 323

MEI‘OJI HOBbIIHEHI/[H KAUECTBA BBY‘IAHI/IH CVIHTEBMPOBAHHOI‘O
PE‘IEBOI‘O CVII'HMIA B LIVIQPOBOM BOKAJIEPE C HPEIICKA3AHVIEIM

C.<15.JIaq, M.B.Ha3ap0B, IO.H.Hpoxop0B

MOCKOcfi eJIeKTpo'reXaecmfi
HHCTMTyT CBH 3M

Pecbepa'r

Hpenxoxen BOBHfi meTon oneHnBaHnB napameT—

pOB peqHx CHPHBHOB Ha OCHOBe MSTOHB

OOHOBnHmmero nponeoca (OH), Ho cpaBHeHuw
c TpannnBOBHuM meTonom Hammeabmnx KBan-

paTOB (MHK), paspaOOTaHHHfi meTon noaBo—

flHeT HOBHCMTB KaqTBo.BByaHB aTeen—

pOBaHHoro peqoro cnrHana B HMQpOBOM
Boxonepe, padomammeM npn nefiCTBxu myMOB

ymepeHHofi MHTecBHOCTn.

I. BBBJIEHEB

HpenmeTOM Hacroxmero noxxaxa BBAHeTCB
nccneBOBaHne u paspadowxa MeTOflOB HOBHme—
HMH aQQeKTuBHOCTn pexyppeHTHHx aflrOpKTMOB
OHeHMBaHMH HapaMGTpOB, odecneqHBaxmnx no—
Bumenue Kaqeca un®p0Bofi nepenaqn peqn
npu ansxnx CKOpOCTHX 2400...4800 GMT/c n
Haann onnux myMOB ymepeHHofi Burea-
CKBHOCTK.

B HaCToamee BpGMfl Handonee nepcneKTBB—
HHMH B GTOM HanpaBneHKm BBaTca CHCTeMH
nepenaqn c npencxasaHMeM [I.2.3] .

MsBeCTHo, qTo B Boxonepax c flHHefiHHM
npencxasaHBeM He yauBamrcz OCOGBHHOCTH
onyx0Boro Bocnpnawua B qacwownofi odnacwu.

B padorax [I,2,4,5] K npyrnx noxasaHo,

two OOJIaCTb HPIBKPIX qacwo'r HaMOOJIee Baxna

mm cnyxa. B Tome BpeMH MBTOIIH Jmnefiuoro

npencxasaxm, noc'rpoemme B paMKaX meTona

Hameubmux KBalipaTOB, odecnemBam memo

omndxy B onncamm Bucoxoqac'ro'mofi OOJIaCTH

cnex'rpa, K Ko'ropofi yxo menee qc'aTeJm—

HO. colzfl n3 a'roro, owmrme CHeKTpOB MC-

XOILHOI‘O n CMHTeBKpOBaI-IHOFO pequx cnma—

JIOB oxasuBaeTca JIOBOJI‘LHO BHa‘IfiTeJIBHHM.

Hmaxoe Kaqec'rBo Boccwanomeaaoro curHaJxa

B msxocxopoc'raux cncmemax c JIKHefiHHM

npencxasarmem odycnomeno Tem, qro nor-

pemHoc'rB npencxasams couepxm' MHQOPWW
o cnex'rpe, KOTOPYIO He moxe'r 1431311q ana-

JU/ISBTOp cncwemu nepenaqn, noc'rpoemmfl Ha

MBTOJIB HaKMeHbHH/IX KBallpaTOB. HoaToMY ‘50”

mmofi Haymmfi n Temqecmfi nuwepeo HPBJI‘

CTaBme'r paapado'ma mewona. Taxoro HBMGHG‘

Hm cuex'rpaJxBHoro ooo'raBa BOCCTBHOBJIGHHO'

ro peqoro cmmana, npu KOTOpOM quBa-

xo'rca ocodeHHoc'm cayxozsoro Bocnpm'rnfi.

2. Me'rox: ouemaBamm napameTpOB

npencxasanna.

a—

BBeneM aBToperpeccnonfio MOJle-Hb 0“”
JIa

“1:370:14) *fit) (I)

11119 [2’5 (4’9” '1 QM) - BeKTOp napkin/INFOB

aBTOperpeccnn; fine”) - @yumma pew“:
CM: 31- — nopomaumfl uponecc; F

DEBMepHOCTL moneJm.
Ecma cnman n moneJIB c'roxacmqecKfi

322 Se 90.4.1

BKBHBaJIeHTHH, To oOHOBJImoumfi npouecc vt
oxasuBae'rcx HOCfleIIOBa'I‘eHBCHOCTBIO HeKoppe-
MPOBEHHHX cmafiuux BeqnH, odnanammx
new: we xapaKTepncmxan/M, TITO n upouecc
fit . Hoa'romy cmm'es cnmaJxa Ha npneMHofi

cwopoue CMCTeMH nepenaqu MQmHo npenc'ra—
mm Kax npoxoxmerme odnomaxmzero npouec—
ca v, qepea Jmnefinoe 33am 0 nepena—
TO‘IHOfi (DYHKIIMefi K («1) . OTmoaerme (bop—
MaHTHHX maxcnmyMOB B CHGKTpe peqoro cm—
I'HaJIa sameTHo Ha onyx, ecm 0H0 npeBHmae'r
+IILB. Tamra odpasom, n3 manqeczmx cood—
pamermfi oxenyew, q'ro noxasa'renb Kaqec'rBa,
owpaxammfi CHeKTpaJIBHHe CBofica cumesm-
pOBaHHOI‘O aHaJIOI‘OBOI‘O peqoro CKI‘HaJIa,
JIOJDKGH npencwamm 0060171 mepy OTKJIOHeHmI
CHSKTPOB ncxomioro (6:510) ) n cnmeanpo—
BaHHOI'O ( .90) ) pequx CKI‘HaJIOB. Taxyro
Mepy MOJKHO npenc'raBnTB B Brute:

f=/[n)--K(w)~6'-;{w)/'/VW/”Iwa (2)
me M/w) - @313a Beca.

@YHKIIKH no'repB (2) He H03BOJIHeT Bony-
‘m‘s anammqecm hpoc'rue anroputrmu one-
HHBaHKH flapaMETpOB petIeBoro cnmaJIa.
HYCTB M: 0 , ec 6‘20) ‘

‘KM‘Qfi-WQ Toma mamo sannca'rb

,0: W612”)
- /((w)¢.;’(w)]-/‘/Iw)'160/. (3)

Mcnomsyg npeodpaBOBaHKe BHHepa-XIIH-
We MGPY ,0 (3) Tenepb memo npenc—
TaBHTB B 3M6:

f=///5.gr,)~m)&{’r)/WW ”J (4’
Me ”(13)?! Mad) CBHBaHH npeodpaBOBa-
me” 4331359; (1;): £314 [(23) - npeod—
PaaOBaHne (Dypbe of’tJA’w/I/w) ,

Samemm KHTGI‘paJI nHTePpaJIBHOfi .cyMMOfi
M ”0110mm B Hee men 83;?) ee0 , -He“KY. 11%q noxaaareJIB Kaqeca B m—
°KPeTH0M BpeMeHn;

" u y 9
-

25/”14"”?é’fa-a33zwlfxm ”(Wig
I‘

116 ”(2') - BECOBBH HOCJIBJIOBaTeJIBHOCTB.

Banaqa oneHBBamm napameTpOB mome'r
GHTB cmopmymposaaa caenymuaModpasom: no
Hadnmaemofi HOCJISJIOBBTGJIBHOCTK x; mm
2¢=x4f14 , t:1,a,.../1/ n-anpno-

pm sanaHHofi MOBeJm CMI‘HaJIa (I) onpeJIeJm'rB
Hamymylo 0-7;; M3 yCJIOBIm:

9 . "”w 4’94"” 7M4), (6)
2

me ‘. Vt — UlyMOBaH HOCJGfiOBaTeJILHOCTB;

m” — ouerma BeKTOpa D.
Matron o'rucxam OIIBHOK napame'rpOB M0—

Jem’ aB'roperpeccmx MHH'KMHBaLII/Iefi HGJISBOfi
(12m Z,( 5: ) HBJIHBTCH paaBnmeM
merona OOHOBJIHKIIIGI‘O npouecca [I] .

Ms (5) MOJKHO HOWTB ouTBMBJIBno B
CMHCJIe. (6) ouen

d. I: IV}; .. r -lu 4’ .,

my-[gqg mumflpnlgwgaafmv)
Monomsyx nemmy oo odpameHm‘L ma'rpxm

DOWN pexyppeH'rHHe Bupaxenm m3 one—

HOK: __ _. k _. +

”1/21 +.r1.;m..)g; waMxflfmet/fflxm-Jk
-. 'D t! -O -D -.

frfi.:r1.27’ga.afflgMyra}...m;m.)]58)
'éfi(t)'?/vt~l).JQ-1 J

c HaaIBri‘Em/M yCJggBumm '

,7, mm :e-mm, mm, x. (m)
11pm cwoxacmqecnofi BHBPIBaJIeHTHOCTK

cumaxa n molten OHGHEa (7),(8) COBHalIaeT
npn #»e6 c acmnTo'mqecxof/‘I oueHKofi
MHK, HO B OTqmI 01‘ Bee B JIHHefiHOM oxy—
qae oxaauBae'rCH HecmemeHHofi 11px cwamm-
HapHHX mymax c paBHOMepHHM cnex'rpom, Tax
Tax. Hanpnmep, npu ,b = I.¢d‘(2‘)=§'u~° .
nMeeM M3 (7):

IV-uoo axn’to) + 8w (to) 4"?”
CBofic'rBo acmmromqecxofi aecmemeanoc-

m coxpaaae'rca mm Jmnefinofl moneJm aBro—

perpeccma 11pm JIIOGOM 2', , HO mome'r

Hapyma'rbcx B HemefiHOM curiae.

CJIOJKHOCTB reminqecxofi peamaamm aJI-

ropnTMa (8) odycnomerig Heodxommocmm

Butmcnermg maImu )1 . .UJIH ynpo-

Se 90.4.2 , 323



means Bumcnennfi dun npemomen npudJImeH—
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3. 3KcnepnmeH'raJIbHoe nccnenonarme.

Excnepmemanmaa npoaepxa amopn'ma

ouemam napame'rpon nponomacs mm .m-

Hefinofi n HemaHefiHofi Monenefi npencxasam.

B cmae Jmnefinofi momma noxasano, ‘ITO

paspadowamme aJxropn'rMH no cpaBHeHmo c

anropnmamn MHK odecnemaam‘ meubmee cme—

meme nonpenexbnux oueHox napame'rpOB B

nrymax c paBHomepmm cneK'rpom. Ha pnc.I

noxaaaHo cmemexme oueHKu 5;, napame'rpa

q, B uryzvxax (11pm nc'rmmom snaqemm

a=-O,8) mm mxefiuofi monem aB'roperpeccm

nepBoro nopamca, npn pammx omomemmx

cnrHaJI-mym.
/Q-m¢/

IQ/

- I

as SNR - o'momerme

' cumafl-urym

{as B 1113
\

_ a;\\\/flH/r

\ \

az \\
\\

I ' - ¥f

-n7 '5' 0 5' A? 0° Sflfle

Pnc.I Cmememae oueHox napame'rpoa.

'Ha pncyHKa ammo, two npu Ext/Q: 5...
IO 11B, cmemerme oueHOK B 2.. .3 paaa mens-

me, q [Jpn MHK.

B Kaqec'rBe HemmefiI-xofi moneJm paccmo'r-

peHa monem npencxaaamm, B Ko'ropofi per—
peccrm ( 2“,, ) npenc'ramena B we
pnna no Wm Yomua:

‘ h fl-I .
" l') I)Mace-21%.?“ M! y.,.,,

I‘JIe {ak’"j' ‘ “‘10 ' " m; i: 0’ ' ' 0’ ”-f

- napame'rpu Hemuefixoro npencxasarma;
a,“ "2,” — @yummfi Yomna i ~ro no-

panxa. Taxoe npexzc'ramenue noasoumer yqe—
. OTB Herayccoacxoe pacnpenenerme neponr-

Hoc'refi cmmaJIa.

Mropn'mu ouermaam napamerpos a

cmae Hemnefinofi moneJm odecnemaam

"odenemae" norpemHoc'm npencxasaxms. B

qacmocm. B net nonaamwrcs mmymacu oc-

HOBHOI‘O TOHB. Ha puc.2 npenc'rameaa Kop-

penmoxxafi @yflmms norpenmoc'm npencxa—

38mm peqoro camaJIa nomeam no MHK

MOH. O'rpesxmw noxaaan 95%-ufl nonepnrema-

mm KHTepBaJI; T" - nepuon ocnomoro T088.

(
Reea)

4 x/MHK
I .

| I '

0.9" \\

(”on ! N’V‘
' \

\ ,\ I \ _ .
o v.‘,:€.~:::.-;:s;>t;dv ‘fi~—;fi7=fi“*?

fin

Pnc.2 Koppemmome @ynmnm onmdxn.

4. Paapadowxa Boxonepa.

Ha OCHOBe anropnma (8) Ha 913M HPOBe'
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Hepa

Horo cnrHana no cpaBHeHnm c MHK nocrura—
ewes aa cqer yToqaeHna cnepOB cnrHana
Ha nepexonnux yqacrxax peqz, KOTOpHe axo-
xo Bocnponanswcs B Tpannunonnnx Boxc-
nepax. BKKSOCTB CueKTDOB nun Koppenannou—
Hux @yxxunfi ncxonxoro n CHHTGBHpOBaHHOPO
cnrnanos B paapéOOTaHHOM Boxonepe ynyq-
maeTcx Ha I5...20%.

B Tadnnue I upnBeneHH KonnqTBHHHHe
coowaomenns n33 KaanpaTHqHHx orxnoneuufi
@ynxnnfi ncxonnoro n czxreanpoaaafloro cur-
Hanoa npn pasnnqnux ,QAAQ . Omndxa {if
paBHa HOpMMpOBaHHOMY HBanpaTy HOpMH pas-

HOCTH Koppenfiunonnux @yaxnnfi ucxonHoro n

CEHTSSEPOBaHHOPO cnrnanon Ha nepnone oc-

HOBHoro Tona.
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HOPO czruana no opaBHeHnm c MHK nocrzra-
ewes 3a cqer ymoqnenna cnexrpos curaana
Ha nepexonnux yqacrxax peqz, Koropue axo-
xo Bocnponanawca B Tpannuzonxux Boxe—
nepax. BKKSOCTB cuenrpoa nan Koppenaunou—
Hux @yxxunfi ncxonHoro n cuHTesnpOBaHHoro
cnrnaxos B paspéGOTaHHOM Boxonepe ynyq—
maeTcx Ha I5...20%.

B Tadnnue I upMBeneHH KonnqecHHHHe
coornomenms nus KaanpaTHqHHx orxxoueunfi
@yHKunfi ncxonuoro n czxweaupoaauaoro cur-
Hanoa npu paanaHx Abe? . Omndxa ¢;§
paBHa Hopmnpoaaanomy Keanpawy HOPMH pas-
HOCTM Koppenxunonaux @ynxumfi connoro n
czHTeszpoeaHHoro cnrnenon Ha nepmone oc-
HOBHoro Tone.
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