
HEHHHEKHOCTL HEPKQEPHQECKOPO OTflEflA OPPAHA CHYXA H fiBflEHKE MACKHPOBKH

B.C. MYHHHKOB

Hacrn'ry'r dmsnonornn HM. MJIJIaBnosa AH CCCP
JIeHuHrpan

PEBDME

Padora noameHa Buacnennm Bonpoca o
npnpone Hennnefinocwn amméxwa macnnposxn.
floxasano, qTo c nomombm axcnepnmeHTOB c
macxnposxofi MOKeT OHTB BHHBHeHa TonBKo
qaCTOTHo-BaBnonmaH COCTaBnnmman amnnnryn-
Hofi xapaxrepncwnxn onyXOBofi CMCTeMH.Hpen-
naraeTca PMHOTeaa, qTo Hennnefiuocmb mac-
Knponxn OOyCHOBHeHa Hennnefinocmbm Koneoa-
Hnfi Oaannflpnofi MBMdpaHH ynnTKn BHyTpeHHe-

ro yxa. Honyqenn aaBncnmoc'rn, nosBomomne
nepefiTn OT Kpax macxnposxn K KpMBHM
BOBOymneHnn.

Hpn nccnenosannn nexaHMBMOB Bocnpnnwnn
cnoxnnx aKyCaecxMx CMPHaHOB, B TOM quo-
ne n pequx, anaaenBHoe MeCTO sannmamT
ncnxoaKycrnqecxne BKGHepMMeHTH c macxnpos-
Kon.flaHHHe, nonyqHne B arnx axcnepnmen—
Tax nononbsymmcn npn ouee paapemammefi
cnocodnoowu oprana onyxa no qaCTOTe [I] ,
npn onpenenennn nomexoycwofiqnnocwn n pas—
OOqBOCTn peqn, B namepennnx rpomxocwn
[6] . flpcwosepnocrb npennaraemnx monenefi
oopaOOTKn CMPHaHOB onyXOBofi CMCTeMOfi npn
Bocnpnnrnn B Oonbmofi CTeHeHM saBnc OT
nHTepnpeTannn Tex xpuBux, KOTODHe namepa-
DTCH B ancnepnmenrax c macxnpoaxofi n aneK-
BaTHOCTH Hamnx npeBCTaBneHMfi ownocnmenbno
mexaHMBMOB BTOPO HBHEHMH.

aa n3 Bannefimnx npodneM, CBHBaHHHX c
aeHneM maCKnpOa sannmqaerca B TOM,qTo
nnnefinan BaBMCMMOCTL memny ypOBHeM macne-
pa n ypOBHeM macxnpyemoro Tone ooxpaHHeT-

on 11141113 npn yCJIOBnn cosnanernm qacTOT

macxepa n TECT-TOHa; Ha Bcex npyrnx qac-
Towax 'rec'r-Tona BaBPICPIMQCTL Hemefmafi

pnc. I .
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PEG. 1. Kpae macxnposm TOHa ysxono—

7100mm myMOM co cpenfien qac'rorofi I KI‘n.

H0 “OCH aGCIU/Ico — qac'ro'ra TGCT—TOHa B

Km; no 0011 OPJII’IHE'Y‘ - yposem; BByKOBOI‘O

.IIaBneHnn meow—Toma B n15.

Hum 31 KPHBHX - ypOBeI-IB macxepa B .115-
HlTpI/IXOBaH Imam - accomrnnfi nopor CRYXa°
HaaaH c maconqecmx onnros Berem PI
Jenna [5] BOSHPIKHOBeHPIe Hemnefinnx 941591“
TOB Ha BHCOKVLX qac'ro'rax odmcmnocr: 311MH-

HneM FaPMOHMK macxepa, npemonommenbno

HOHBILFHOIILKXCH Boneno'ae Hememmcm o'rlle',

JIOB onyxa, npemnec'raymmnx CHBKTpaHBHOW
anamaa'ropy. B naHBHeir’nneM oxaaanoca. qT°
onc'rema HapyBHoro n CpeJII-IBI‘O yxa meme B
oqL Common/1 nnanasone ypOBHefi 3ByK°BHX
naBneHnfi. u 'raKHM oopasom, npnqnmi Hem‘
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HBfiHOCTM WCKMPOBKM common He BHHCHBHHH-

rm no Hacromuero Bpemenn. Hemnefinoc'rh Rpm-

Imx MaCKMpOBKM Ha qaCTOTax Bnme.qacwown

Iwcxepa Ha6nmnaeTcn n B axcnepmmeHTax c

sanepxannofi macxnpOBKofi, a Taxme npn no—

nBOBaHMM B KaqTBe macxepa He TOHBKO

Tmmnbnnx, HO n myMOa, peqnx n npyrnx
CMPHBHOB.

Hun OO$HCH8HHH BnmeynomnHyToro HBHeHKH

aBTop HaCTonmero COOOmeHKH npennaraew rn-

mneay, cornacno KOTopofi HenHHefiHooTL SQ-

Qmwa macxnpOBKn HBHHeTCfl 0Toopaaennen He-
mmefinux oBofioTB rnnponnnamnqecnofi qaCTn
ymnxn BHyTpeHHePO yxa n nnTaeTcn onpene—
mnb Bnn aTofi Hennnefinoown n3 sxcnepnmeH-
TOBC macxnponnofi. Heodxonnmo OTmeTMTB,

‘ITO npenoTaBneHne o TOM, qTo Kpnnne macro/1-

POBKH, B OCHOBHOM, onnaamT nponeccn,
mmnqnnmne B nepnfiepnqecxom ownene Opra-

HaCna, cymeCTByeT, HaqMHan o caMHx nep—
EHXSKCHepHMeHTOB c maCKflpOBKOfi n mnpoxo

IWMHHTO B Baoronmee BpeMH. aTaeTca, qTo
Immsne maoxnpOBKn owoopamamT xapaHTep p80-
Imenenennn Bossymnenna, Bosnnxammero Bnonb
fimnnnpnofi meMopaHn ynnTKn BHyTpeHHero yxa

HWIBOsnefiCTBHeM onnoro cnrHaua. Taxoe

ImGACTaBneHMe nemnr B OCHOBe conpemennnx
fimqOB PpOMKOCTM CHPHaHOB [6] .

B flannofi paGOTe dyneM pacemanBaTB
“afi OCTaTqofi maCKnpOa, qTodn ynpoc—
nnb CMTyaa M MBOeBaTB HeOOXOnMMOCTn
wa He BHHCHGHHOPO no Hacwonmero BpemeHn

Mflwnnama nByXTOHOBoro nonaBneHMH. Hpn

eTOMOYILeM noxonMTB n3 Tore, qTo KaaHa
pac”Pellenennn BOBOymneBnH, Bosnnxman Bnoub
KC”Pm/Imam X CHCTGMH non LefiCTBHeM macxepa

COXDaHHeTcn B Teqenme HeKOToporo Bpemenn
[mene anmqennn maCKepa. ECTeCTBeHHo upen-
‘mHOKMTB, qTo nnfi BOGHpHHTHH B BTKX yCHO-
mmx TeCT-TOHa He00xonnmo, qTOOn amnayna

KEOVKRGHMH, BHBBaHHOPO HM Ha nenoropofi
Imofllmnawe XT Gama paBHa amnnMTyne £08633—
flmmfl, BHBBaHHOPO Macxepom Ha eTofi Koopnn-

IfiTe» Mun ornnqanaCB OT Hee Ha HeKOTopym

Hedonbmyxo Bennqnny E, , npencrasmnwxo
codofi, no cymeCTBy, nn®®epennnanbnnfi no—
por no HHTSHCMBHOCTH, T.e.

WM(X.DM) ' WT(X{ 91')“ §(X10M) (1)
Ecnn Bemnnofi g npeHeopq,nocxonBKy
ona no KpafiHefi mepe Ha nopanox meHLme
Tqocwn camoro meTona McnpOBKn, TO no—
nyqaerca, qTo Kaxym OH @opmy amnnnTynHofi
xapaKTepMCTHKK VV== VJ(P) He nmena Hana
CHCTeMB, BHHBMTB eé B exonepnmeHTax c

MBCKMpOBKofi MH He cmomeM, nocxonbxy n

TeCT-TOH n Macxep nonBepramTcn onHomy n

Tony me, E oomeM onyqae, Hennnefinomy npe-

oOpaBOBaHnm. B pesynBTaTe axonepnmenros

o macxnpOBKofi MH Bcerna OyneM nonyaB

nnnefinym BaBncOCTB menny ypOBHHMM mac-

Kepa n TeCT—TOHa Ha Bcex naCTOTax.

Hocxonbny, Kan yme dune cxaaano BHme.

3T0 npOTnBopea BKCHepflmeHTaHBHHM naHHHM,

ocwaeTcn npennonoxnwb, qTo amnnnwynnne

xapaKTepnoTnKn npeodpaBOBaHnn ypOBHefi
3ByKOBoro naBneHnH macxepa n TGCT-TOHa B

ypOBenB BOBOaeHna pasnaH nun macxepa

n TeCT-TOHa. aTnBaB, qTo meow-Ton ownn—

qaewcn or macxepa TOHBKO qaCTOTofi, OCTaeT-

on HpKHHTL, Bro amnnnwynnan xapaxwepncmn—

Ra npeodpaaonannn ypOBHH BByKOBOPO naBno-

HMH B ypOBeHL BOBOymnennH qaCTOTHO-BaBM-

cnma, T.e. Kannan "KoopnnHaTa" onnonBaeT-

on He onnofi, a cemeficOM amnnnrynnnx xa—

paKTepncrnR, saBncnmnx 0T BO3flefiCTBmefi
qaoTorn n cnennmnqnnx nun naHHofi Roopnnna—

TH.

Honnraemcn Tenepb yCTaHOBnTB CBHSB Mem-

ny KpMBHMM, upenCTaBneHHnMM Ha pnc. I n

amnnnTynnumn xapaKTepBCTnxamn CKCTGMH.

HyCTL Ha pnc. 2 oxemaaeoKn nsoopamenn

nBe amnnnwynnne xapaKTepHCTHKH VJM(P) n

VVT(P) HeKOTopofi KoopnnHaTn XI cncwemn,

COOTBeTCTBymmne qacmoram macxepa n TeCT-

Tona.HpHpameHne yponna macxepa Ha Bennqn—

By [3 PM BHBOBeT ybennqenne ypOBHH Bos—

Oymnenna CHCTGMH Ha HeKOTopym Bennqnny]\.

flan Toro, qTooH TeCT-TOH Gnu BOCHpHHflT,
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Heooxonnmo ysennqn'rr. ero yponem. Ha 'ramno

Bennqnny A PT. Koropan npnBeneT K we-

nnqenmo yposnn Boeoynnenna Ha Ty me Benn-
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Pnc. 2. Cxemawnqeonoe neoOpaneHne nnyx

amnnnrynnux xapaxwepnownn (nun Teen-Tone

n maoxepa) onnofi m won me KoopnnHaTH XT

Oasnnnpnon neMOpanH.

no oon a6cunco - yposenb eByKOBoro

nannennn B n5; no oon.opnnHaT — yposeHL

noseynnennn B n5. OCTaHLHHe noaonennn B

Tenors.

flpyrnmn cnoaamn, moxno aanncarn:

A: ADMWWa 9% = Apr—#3 99/09) )
u wanna WY: !9 0L}

“3/5
me f— yron Haxnoua xepamepnc'rm
PT(PM) B Toqxe XI, a at 11 fi — yrnu Harc-
nonon xapanrepnc'rnn WM (PM) In WT(PT).
O'rcmna mango, q'ro ecnn, nanpnmep, xapan—
Tepnorm WM (PM) K w-r(P'r) connanam,
mm npoc'ro onnnny'rn no ropnsomannfigr
Boerna Oyner paBeH I, T.e. MH nonya
npsmne non yrnom 45°, q'ro MH :4 Hammnaem
B cnyqae, ecnn qaorom macxepa n TeCT-TO-
Ha cosnanaxo'r OPnc. 3).

Ma Bupanemm (3) meme cnenye'r, mo na
ocnonannn exonepmem'os c macnnponnofi on-
penennTL BM amnnn'rynnofi xapaKTepI/ICTPIKM
cmcremn Ha qacro're Teen-Tone mono 11a

npn ycnonnn, ecnn nanec'rna amm'rynnan

xapamepncrnxa onc'remn Ha qao'ro're macrcepa

n HaOOOpo'r.

pr.”

60-

4o-

" 1.0
20-

a ‘ 2‘0 4'0 ‘ so ab 0.1.064.

Pnc. 3. Banncmvxoc'rb ypOBHH eByxosoro

nannemm TeCT-TOHa OT yponm eByxonoro

nannennn macxepa, npenc'rannsnomero ysxono—

nocnnfi myM co cpenHen qaoTo'rofi I XIII.

IIo ocn adcnncc - ypoeeHL eByKOBoro 1183‘

new maonepa B 1115; no 00121 opnnna'r - FPO“

Ben}. ssynosoro nasnem TGOT-TOHa B .1113.

Humps y Kpmaux - qaCTOTa meow-Tone B

Kl‘n. .
B nacronmee Bpem meercn nocmaTqoe

qncno cbaxron, ronopmxmx o TOM, qTo CIIYXO‘

nan cncrema yme Ha yponne mexannqecxux

noneOaHnfi dasnmpnofi meMOpaHH yin/ITEM

BHyTpeHHero yxa nonedne'rcn Hemmefinm 3914‘

new era Hememioc'rb qacro'rHo—eanncmua

[4] . [2] . Hem/{Hemmer}. e'rofi aMIIHMTYII-

Hofi xapamepnc'rnxn nandonee Bnpaxcena Ha

Koopma'rax meMOpaHH, KoneCSmomnxcn 0 P9‘

sonanonofi qac'ro'rofi; Ha ynaneHHHx 0T 993°“
Hca qac'ro'rax cncmema mefina.

ECTeCTBeHHO nononseosawn 3TOT mam N13

ana‘rmaa ammwynnm: xapax'repnc'rmc 961993“
mcmponxn. B npnnonem K HameMV ”3‘13”
a'ro oanaqae'r, q'ro ecam qac'ro'ra Tec'r—TOHa

noc'raTqo ynanena o'r qac'rom macxepa: To
amm'rynnan xapan'repncmna WMO’M) Ha
anon qac'rore meme, T.e. 0L= I 3°
BCGM nnanasone yponnefi macxepa, a Heme)!-
hoc'rL KpnBHx mcmpoann oo'monae'mfi He’m"
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Hefinocmo awmnmynnofi xapamepnc'rm H8

qacwowe weer-Tone, 'r.e. WT(PT). Toma

memo aannca'rL:
x”: 4.

W . tan
3aBMCKMOCTL PT (P ) Mome'l‘ Gun. .nerno n3-
Mepena ( Pnc. 3); snan a'ry xapan'repnc'rmcy,

Ha ocnosannn (4) momno HOqHTb npmaym
semen/100m WT(PT) (P140. 4).

[

Ln; ‘ ‘ ' 17,15

P1210. 4. Bannomwoom yposnn Boeoymenna
(Kpmaue I n 3) M cydnex'rnsnofi I‘porvncocm
Toma I Km (npmaan 2) o'r ypoena eByKOBoro
1183mm TBCT-TOHa.

H0 0014 aocnncc - yposem. BByKOBOI‘O
llaBHermn meow-Tone; no ocn opnnHaT - ypo—
56H}: Bosoynnennq n cyOmen'rnBHan rpomcoom

(3°: I) B norapmbmnqecnom macmTaOe.
RPM 3 nonyqa ny'rem anra KIMBOfi

1‘ KPMBaH 4 - npmvxan non yrnom 45°.
(Kapaxrepno'mna W (P ) nonyqae'rcn IIyTBM
II0501mm H81 900 aep'IrcangHoro naodpaxcenna
xaPaKTepI/ICTMKPI PT(PM)).

KaK BYUIHO, era npmaan maee'r TpM y'iaCT-
“3 ° xapaKTepHHMI/I ocooexmoc'rm: npn ma-
“ ypOBHf-IX c poc'rom onHoro cnmana
Egggfiamofl HeOHOpLLMOI-Iallbflo OHCTpoe

Tam/fie. "ycnnenne" ypOBHfl noseyme-
$31; qT0 xopomo cor-nacyeTcn c conpememw—

Dencrannemvm od aKTI/LBHOM mexannsme
Hegfiiowm nac'romofi nednpaTenLHocw
718cm Pmecxoro omena cnyxa [3] . B 06-

CDeIm ypOBHefi HaOmonaeTon "HEIGH-

meHne" xepaxrepncwnnn, ewo nponoxonnT ea

cq yMeHmHMH neonparenbnocwn (Toqnee,
Koemmnnnenra Hepannomepnocrn) qaoTOTHo-

HBOMpaTeHBHHX KpMBHx. Hpn erom narepecno

OTMeTHTL doaoe cxoncrso erofi KpflBOfi c

Kpnnofi cydneKTnBHofi rpomxocrn (Kpnnan 2

Ha pnc. 4). Haxonen, B oonacrn BHOOKHX
ypOBHefi cnorema CTaHOBfiTCH Bee donee un-

Hefinofi. qTo Taxxe xopomo cornacyercn c n3-

BBCTHHMM Quanonornqecxnmn excnepnmenramn.

C yqom nonyqHHx pesynLTaToe, xapax-

Tepncwnxn paonpenenennn BoymneHna Bnonb

Oasnnnpnofi meMOpaHH npnooperamw conceM

npyrofl Bun, q 9T0 nonyqaercn Henoopen-

CTBeHHO n3 exonepnmeHTos no macnnponne.
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Heooxonnmo ysennqn'rr. ero yponem. Ha 'ramno

Bennqnny A PT. Koropan npnBeneT K we-

nnqenmo yposnn Boeoynnenna Ha Ty me Benn-

qm. '

”(d6

60

40

20’

o '20 40 5‘0 ebpjfif

Pnc. 2. Cxemawnqeonoe neoOpaneHne nnyx

amnnnrynnux xapaxwepnownn (nun Teen-Tone

n maoxepa) onnofi m won me KoopnnHaTH XT

Oasnnnpnon neMOpanH.

no oon a6cunco - yposenb eByKOBoro

nannennn B n5; no oon.opnnHaT — yposeHL

noseynnennn B n5. OCTaHLHHe noaonennn B

Tenors.

flpyrnmn cnoaamn, moxno aanncarn:

A: ADMWWa 9% = Apr—#3 99/09) )
u wanna WY: !9 0L}

“3/5
me f— yron Haxnoua xepamepnc'rm
PT(PM) B Toqxe XI, a at 11 fi — yrnu Harc-
nonon xapanrepnc'rnn WM (PM) In WT(PT).
O'rcmna mango, q'ro ecnn, nanpnmep, xapan—
Tepnorm WM (PM) K w-r(P'r) connanam,
mm npoc'ro onnnny'rn no ropnsomannfigr
Boerna Oyner paBeH I, T.e. MH nonya
npsmne non yrnom 45°, q'ro MH :4 Hammnaem
B cnyqae, ecnn qaorom macxepa n TeCT-TO-
Ha cosnanaxo'r OPnc. 3).

Ma Bupanemm (3) meme cnenye'r, mo na
ocnonannn exonepmem'os c macnnponnofi on-
penennTL BM amnnn'rynnofi xapaKTepI/ICTPIKM
cmcremn Ha qacro're Teen-Tone mono 11a

npn ycnonnn, ecnn nanec'rna amm'rynnan

xapamepncrnxa onc'remn Ha qao'ro're macrcepa

n HaOOOpo'r.

pr.”

60-

4o-

" 1.0
20-

a ‘ 2‘0 4'0 ‘ so ab 0.1.064.

Pnc. 3. Banncmvxoc'rb ypOBHH eByxosoro

nannemm TeCT-TOHa OT yponm eByxonoro

nannennn macxepa, npenc'rannsnomero ysxono—

nocnnfi myM co cpenHen qaoTo'rofi I XIII.

IIo ocn adcnncc - ypoeeHL eByKOBoro 1183‘

new maonepa B 1115; no 00121 opnnna'r - FPO“

Ben}. ssynosoro nasnem TGOT-TOHa B .1113.

Humps y Kpmaux - qaCTOTa meow-Tone B

Kl‘n. .
B nacronmee Bpem meercn nocmaTqoe

qncno cbaxron, ronopmxmx o TOM, qTo CIIYXO‘

nan cncrema yme Ha yponne mexannqecxux

noneOaHnfi dasnmpnofi meMOpaHH yin/ITEM

BHyTpeHHero yxa nonedne'rcn Hemmefinm 3914‘

new era Hememioc'rb qacro'rHo—eanncmua

[4] . [2] . Hem/{Hemmer}. e'rofi aMIIHMTYII-

Hofi xapamepnc'rnxn nandonee Bnpaxcena Ha

Koopma'rax meMOpaHH, KoneCSmomnxcn 0 P9‘

sonanonofi qac'ro'rofi; Ha ynaneHHHx 0T 993°“
Hca qac'ro'rax cncmema mefina.

ECTeCTBeHHO nononseosawn 3TOT mam N13

ana‘rmaa ammwynnm: xapax'repnc'rmc 961993“
mcmponxn. B npnnonem K HameMV ”3‘13”
a'ro oanaqae'r, q'ro ecam qac'ro'ra Tec'r—TOHa

noc'raTqo ynanena o'r qac'rom macxepa: To
amm'rynnan xapan'repncmna WMO’M) Ha
anon qac'rore meme, T.e. 0L= I 3°
BCGM nnanasone yponnefi macxepa, a Heme)!-
hoc'rL KpnBHx mcmpoann oo'monae'mfi He’m"
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Hefinocmo awmnmynnofi xapamepnc'rm H8

qacwowe weer-Tone, 'r.e. WT(PT). Toma

memo aannca'rL:
x”: 4.

W . tan
3aBMCKMOCTL PT (P ) Mome'l‘ Gun. .nerno n3-
Mepena ( Pnc. 3); snan a'ry xapan'repnc'rmcy,

Ha ocnosannn (4) momno HOqHTb npmaym
semen/100m WT(PT) (P140. 4).
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P1210. 4. Bannomwoom yposnn Boeoymenna
(Kpmaue I n 3) M cydnex'rnsnofi I‘porvncocm
Toma I Km (npmaan 2) o'r ypoena eByKOBoro
1183mm TBCT-TOHa.

H0 0014 aocnncc - yposem. BByKOBOI‘O
llaBHermn meow-Tone; no ocn opnnHaT - ypo—
56H}: Bosoynnennq n cyOmen'rnBHan rpomcoom

(3°: I) B norapmbmnqecnom macmTaOe.
RPM 3 nonyqa ny'rem anra KIMBOfi

1‘ KPMBaH 4 - npmvxan non yrnom 45°.
(Kapaxrepno'mna W (P ) nonyqae'rcn IIyTBM
II0501mm H81 900 aep'IrcangHoro naodpaxcenna
xaPaKTepI/ICTMKPI PT(PM)).

KaK BYUIHO, era npmaan maee'r TpM y'iaCT-
“3 ° xapaKTepHHMI/I ocooexmoc'rm: npn ma-
“ ypOBHf-IX c poc'rom onHoro cnmana
Egggfiamofl HeOHOpLLMOI-Iallbflo OHCTpoe

Tam/fie. "ycnnenne" ypOBHfl noseyme-
$31; qT0 xopomo cor-nacyeTcn c conpememw—

Dencrannemvm od aKTI/LBHOM mexannsme
Hegfiiowm nac'romofi nednpaTenLHocw
718cm Pmecxoro omena cnyxa [3] . B 06-

CDeIm ypOBHefi HaOmonaeTon "HEIGH-

meHne" xepaxrepncwnnn, ewo nponoxonnT ea

cq yMeHmHMH neonparenbnocwn (Toqnee,
Koemmnnnenra Hepannomepnocrn) qaoTOTHo-

HBOMpaTeHBHHX KpMBHx. Hpn erom narepecno

OTMeTHTL doaoe cxoncrso erofi KpflBOfi c

Kpnnofi cydneKTnBHofi rpomxocrn (Kpnnan 2

Ha pnc. 4). Haxonen, B oonacrn BHOOKHX
ypOBHefi cnorema CTaHOBfiTCH Bee donee un-

Hefinofi. qTo Taxxe xopomo cornacyercn c n3-

BBCTHHMM Quanonornqecxnmn excnepnmenramn.

C yqom nonyqHHx pesynLTaToe, xapax-

Tepncwnxn paonpenenennn BoymneHna Bnonb

Oasnnnpnofi meMOpaHH npnooperamw conceM

npyrofl Bun, q 9T0 nonyqaercn Henoopen-

CTBeHHO n3 exonepnmeHTos no macnnponne.
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