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Scientific American - MI3gaHue Ha pycCKOM A3bIKe

PEAKO3EMENbHBIE 3NEMEHTbI: TAHTANN U HUOBUNA

Nepeson ¢ amrmifckoro
MNMon pen. 1. Meanepa, 1. Yepun, . Cone

CTATBH

onnexkTueHana MOHOrpa-
K hwvA, HanucaHHar Bepy-

MMy  reonoramu  OPl,
CWA, o®paHuywu, Kanagsk!, As-
cTpanuu u [laHuwn, noceRAleHa
npobnemam MUHEpanoruu, reo-
XUMUKW, MECTOPOXAOEHWAM pe-
AKO3eMEeNbHbIX 3NE@MEHTOB, TaH-
Tana “ HHDﬁHH. d TAK¥E METO-
AaMm ux NOMUCKOB W oboraueHus
pPyA. KHUra HacelweHa HoBew-
weR uHdopmayuen No aTUM BoNpocam, B BONLWHUHCTBE CBOEM HE U3BECTHOM COBETCKOMY
yuTtatenio. 370 ocobeHHO OTHOCUTCA K BCECTOPOHHER XapaKTepucTuke paaa 3apyteix-

HbIX MECTOPOMAEHWA pefKo3eMenbHbiX 3NeMeHTOoB, HWOOMA KM TaHTana. NpuBogUMbIe
ONUCAaHWA MECTOPOXAEHWA QOCTATOYHO NONHO WNNKDCTPUPOEaHLI M30TOMNHLIMK flaHHbI-
MWK, 38 TAKX¥e XapakTepucTuKamMn pacnpegeneHna pefKoseMensHeIXx 3NeMeHTOB, YTO MMe-
eT BoNnLWoe 3HaYeHHe ANA reHeTUYEeCKUX BhIBOJJOB U CPE2BHEHUA C [aHHbLIMW, UMELLW-
MUCA no mectopoxaeswam Coeetckoro Colosa.

[AnA reonoroB-pygHWKOB, MMHEpanoros, FrEOXMMWKOB, reonoroB-nOMCKOBUKOR K obora-
TUTENER.

1992 r. 32 n. Llena 6 p. 50 &

ATY KHHTY Bbl CMOUKCTE JAKAIATE B MArajHHax HayuMHO-TexHMeckol MHTepaTyphi NOCNE NOCTYINCHAA TEMATHYECKOTD MUITAHA
mwinarenscraa na 1992 r. a anpene—mae 1991 r.
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MOCKEA «MEHP»
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B nomepe:
(Scientific American, December 1990, Vol. 263, No. 6)
6 CnyyanHan sfjlepHan BOWHa
bproc I'. Bneiiep, Nenwpu ¥. Kendaan

PHCK cnyqafiHOro sOepHOro yapa MOMKHO CYILECTBEHHO YMEHBIIHTS,
EC/IH CBEPXICPHABhI YCOBEPIIEHCTBYIOT CHCTEMY XpaHeHHs, A0CTyna M
NpUBENCHHA B OOCBYIO MOTOBHOCTL MMEFOLIHMXCH Y HHX SACPHBIX
apceHanon

14 HAVEA B KAPTHHEAX
MoeepxHocTe BeHepsl
P. Cmueen Cayudepc

Ha ouenb wetknx u3obpamenusx 3Toil poaHoill cecTphbl 3emim
0OHADYRHBAETCH CMECH YIKE XOPOLID WIBECTHBLIX H 3AraloyHBIX

hopm penbeda

20 Kak OXOTMTCA Kam4aTckasa napra

B. M. Beavrkosuu, M. H. Hlexomoa

Ha cywe nopenessie TioneHefl HIy4eHO NOBONbHO NOApobHO, HO npH
HCCNeOBAHKAX NOA BOAOH BOIHHEaT ocobwie TpyaHocTHn. Hosnle
npuemMsl HAOMIONEHHA NOIBONWIH 3&rNSHYTH B MHP TOABOIOHBIX
BIAAMOOTHOLUECHHA 3ITHX MHBOTHHIX

30 OGpasoBaHue MONeKkyn
Axmed X. 3esanv

34 Bpema, MeHbiuee 107 'zc, ATOMBI MOICYT CTOJIKHYTBRCH, BCTYNHTE BO
sianMopelicTene M obpa’joBaThk HOBbie Monerynel. Mcnonsays nazepst
H MOMEKVISAPHLIE MYMKH, YHeHbIE HIVYalOT AHHAMEKY TpeBpalueHid
MOMERYN OOHOMO BEIIeCTBa B NpYroe
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HECHEHI:TED rewTaneT-ncUxonornm

Hpeun Pox, Cmusen INaamep

Co BpeMeHH CBOEro BOIHHKHOBCHHA B HAYANE HAUIETO CTONETHR
TElUTANLT-NCHXON0OMHA BHeC/Ia GonblIOA BKIAN B HIYMEHHE BOCTIPHATHA,

HayyeHua H npoblieM COUMANLHOM NMCHXONOTHH. TH NOCTHXREHHA
OCTAIOTCH IHAYMMEIMH H Mo ceft neHs

SEMO{JDJ‘KEHHHH. HO XWBOW

Kennem B. Cmopu, [xavem M. Cmopu

HekoTopsie MHBOTHBIE NEPEKHBAIOT IHMHEE BPEMA B 3aMODOKEHHOM
COCTOAHHH, @ BECHON OTTaHBAaIOT. DTa HX NPHPOIHAR CNOCOBHOCTH

oaeT knod K npobieMe COXpaHeHHA YENOBEHECKHX TKaHel npu
OTPHUATENLHEIX TeMNepaTypax

BosHMKHOBEHWE COBpPEMEHHLIX nlogen
Kpucmogep 5. Cmpunzep

Teopus, COrMACHO KOTOPOR BCE YENOBEYSCTBO MPOMIOMINQ OT HENABHETO
ahpHKaickoro npenka, Obina BLIABHHYTA TEHETHKAMH, HIVYAIOUIHMH
HelHelHBe nonynsaumd monefi. Mckonaembie HaXOOKH CAYKET
HEIABHCHMBIM MOATBEPHICHHEM 3TOR KOHUETLIHK

L',‘nui*r-.w HHEBIE TEHIEHLIIMH B MMMYRHOJIOT A

MNMpoTue camoro cebnA

Hxon Pernu

He 3a Topami Hoskle, DONee COBEPIICHHEIE METOOB! NEYeHHA

AYTOHMMYHHBIX 3a007eBaniil, HO CpeaH CNCUMANTHCTOB HE YTHXAIT
CNOPbl 0 MEXaHKH3IMaX (YHKUHOHHPOBAHHA HMMYHHOM CHCTEMBbI
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NMOBEPXHOCTb BEHEPbI

Ha

obno)xke

Ha obnoxxe npeicTaAmNeHo pAIHONOKALNOHNHOe HIo0paxKeHue YIAPHOTO KpaTepa
nHameTpoM 50 kM Ha Benepe. 310 — omno i3 Hanbonee yeTkux iaobpamcuuit, nepe-
NAHHBIX KOCMHEYECKHM ammapaTom «Marennans (cm, cratiio: P. Crusena Cayunep-
ca «llosepxnocTs Bemepei» Ha c¢. 14). Yonosmele upeTa OTpRXalOT penbsed
noeepxuoct: ronyBoli cooTReTcTBYeT Hanbones rnankof, crabo oTpaxaiouel no-
BEPXHOCTH, KPACHRIA — wepoxosaTof, CHALHG oTpAXANMLER nosepxrHocTH. Kpa-
Tep PCIKD OMEPYeH W COXPAHILICA B NMEPBOINAHHOM BHAC, CBHOETENLCTBYR O TOM,
HTO IPPOIKA HA NosepXHOCTH BeHepw cnaba, HECMOTPA HA MINOTHYIO aTMochepy.
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Bruce G. Blair, Henry W. Kendall
“Accidental Nuclear War™ (EPIOC T
BJIEMEP, TEHPH V. KEHIAN
wCnyvafinas soepuas nofiHas) — coort-
BETCTBEHHO CTAPLINA HayY4HLIA cOTpYR-
HHE [0 BODpOcam BHELUHER NOJTHTHEHR B
Bpykuurckosm uectTnTyTe B Bawmmrro-
He W npodeccop dmIankn Maccavycer-
CEOrD  TEXHONOMHYECKOro HHCTHTYTA.
Bneiep wecnenyer npofineMes, caa3ad-
HBbiE ¢ ROCPHBIMH BOODYMCHHAME, HX
NOTEHNHANLHOTO HCMONBIOBAHES, pPai-
MELLIEHNE, HALUENHBAHHY, PacnopRxe-
HHA, KOHTPONR W oDecnedcHHMA rapad-
Tii. CTenens foxTopa Hayk s oOnacTu
HCCNEO0BAHHA ONnepauMi noavuun B
HenbekomM  YHHBEPCHTETE, BOCHHYIO
cnyxby npoxonun 8 CrpateriueckomM
ABHAUHOMHOM  KOMAHOORanMM BBEC
CIUA B kauecTee odmuepa 8 noopasne-
NeHHN 3anycka paket THna «MBHET-
menn. Kenaann — oIMH M3 OCHOBATE-
nefi n peneianh npeacenatens Corosa
DheCnoKD cHHbIX YueHbix, Ero ocHoBHas
HAYHHAN JeATENBHOCTE CRRIAHA C HIYYe-
HHEM WIEKTDOMArHHTHRIX H cnabbix
AIAHMOOENCTRIM  INCMENTAPHEIX  43-
CTHL. 3TO veTBepTas cTaTes Kennania
B xypHane *Scientific American”,

R. Stephen Saunders “The Surface of
Venus™ (P. CTHBEH CAYHIOEPC
wllopepxiocTes Beweprin) — OOHH W3
paspaboTuHkon npoesTa HACA oMa-
rennans w3 JTabopatopill peakTHBHOMD
nanxeHnr 8 MNacanene (wr. Kanudop-
Hig). B nooroTonke 3Toll CTATRH K Nneya-
T npunnman yyactue K. Mayanm, co-
TPVAHNE penakudn “Scientific Ameri-
can™,

BEJILKOBHY BCEBOJIOI MUXAR-
JTOBHY, IHEKOTOB MHUXAWT HH-
KOJNAEBHY «Kak 0XOTHTCR KAMYAT-
ckas napra» — paborawot 8 HECcTHTY TR
oxeanonorus s, 1. 1. wpmosa AH
CCCP, roe BenskoRHY BOIIIABRNRET /8-
topaTopmo Mopokoil DuoakycTHrH, a
LlekoToB SBARETCH HAYYHLIM COTPYIHH-
koM atol nabopatopun. Oba ous okol-
YiaH Kathenpy I0000THA NOIBOHOYHEIX
tronornyeckore akvnstera Mockos-
CKOTO MOCYIaPCTBEAHOTO YHHBEPCHTETA
um. M. B. Jlosonocosa (s 1957 u 1981
IT. COOTBETCTBEHHO). bBenwkoBwd B
1962 r. B JoonOTHYECKOM HHCTHTYTE
AH CCCP (Menunrpan) noaysun cre-
NeHb KannHaaTta GuonorHueckHE Hayk 3a
WCCTENOBAHNE NPHCNOCOBHTENBHBIX
ocoBeHHOCTEN CTPOEHHR KOMHOO N0-
KPORE ROIHKIX  MiexomuTamommx. B
1963 — 1973 1r. 1aHHMANCH IKCTIEPHMEN-
TANBHBIMKY  HCCIIEAOBAHHAMHE  NOReIE-
HIlA, CNyXa, IPEHHA H KOMHON YYBCTRH-

TensHOCTH aensgunon. C 1974 r. ob-
NACTHIO OCHOBHKX HHTEPECOR ARNRETCH
KOMILIEKCHOE MWIYYCHMC NOBCACHHA W
AKVCTHYECKDI  CHIHANHIAUMH  KHTO-
obpasiux » nacronorux. B 19791, b
HMucTuTyTe OrRcanonorum um. [1LI1
upwona emy Orina NpUCBOEHA CTe-
neHb JOKTOpa OHOMOrHYECKHX HEVE 3a
paboTty «CencopHble OCHORLI OPHEHTA-
unn geawbunoes. Ulexkotos ¢ 1981 r.
VHACTBYET B ITOIOTO-AKYCTHYCCKHR HC-
cnenopanuax KnToobpaiHex W nacTo-
Horux B npupone. B 1989 1, 8 Huctury-
Te anofiounoHHol Mopdonornm i IKo-
norHk AnsoTHex uM. A, H. Cesepuora
AH CCCP (Mocksa) nonyynn creneub
KaHnaaTa Guonoriyecknx Hayx ia uc-
CNEJOBAHHE AKYCTHYECKON CHrHanma-
M Y Benyxi i TPeX BMAOB HACTORLIMX
THOneHeR.

Ahmed H. Zewail “The Birth of Molecu-
les" (AXME/ X. 3EBAJIL «O6Gpazona-
HHE MOTERYNTH) — npodeccop XHMutec-
kol duankn 8 Kanudopariickom TexHo-
NOrHYECKOM  WHCTHTYTE, COTPYIHHK
FTON0 HHCTUTYTA € 1976 r. 3emans 3an10-
#HHN OCHOBRI cBepxOuicTpoil nazepuoi
deMTOXHMEN 08 HCCHEAOBAHRA THHA-
MHEKH PEarnpyiolinx MOoNeKyn B peaib-
Hom BpemeHn. CTeneds Gaxanaspa no-
ayuun B AnexcanapuiickoM YHHBEDCH-
Tere B Erwnme W cTeledHb OOKTOPA
unocodun — B [MencunsBanCcKoOM YHE-
sepeuTere. Ou Bein yooctoen Mexay-
HapooHoil npesui  Kopons  delicana
[98% r. n npemun Tappucona-Xoy, AB-
neetes 4nenom OBuectsa [Nyrenreiima
u Haumonaneuoh aganesun vaye CIHITA,
3Ta CTATLE NOCBALLUEHA NAMATH ero
Bawakoro apyvra [1. Beprcreiing, xoTo-
Pt Brec Gonewoli BKnan B HCCnenoBa-
HHA ¢ MONEKYIAPHBIME ITYYKBEMH.

Irvin Rock, Stephen Palmer “The Legacy
of Gestalt Psychology™ (HPEHH POK,
CTHBEH TIAIMEP «Hacnencrso
TEWTANBT-NCHXONOMHKWR)  BEOYT  COB-
MECTHYHK pafoTy Mo W3YVNEHHID NPOLIEC-
COB IpHTCNbHOIO pocnpusTis B Kann-
hopuufickom yHEBEpCHTeTE B Beprnu.
HecmoTps Ha onpenenelHoe paiiiile
obpalosanuy, oba JaHHTEPECOBANHCH
HEKOTOPBIMHI  dieHOMeHaMK, oBuapy-
HEHHBIMH reWTaNbLT-NICHXOMOTaMI.
Pox nonyumn obpazosanne B Hosofl
WIKONE COLMANMBHLIX HCCTEnoBaARKA non
PYKOBOACTBOM YYCHHKOB OTUOB-OCHO-
paTenell rewTams.-neuxonorun: Cono-
mona Aura, Fanca Vonnaxa, Mapn Xen-
ne w Mapruna lllepepa. Tam 8 1952 .
OH NOJYYHN CTENeHk NOKTopa dunoco-
din. Manmep obyuaics p Kanudopuwii-
ckom yuusepentere B Can-fnero, roe
non pykoeoncTeoM [lonanena Hopma-

Ha w dafisnna Pymepxapra paspabatsi-
RAMTHCE BONCE CORPEMEHHBIC NOAX0AB K
MROoUECCaM NepepaboTEN RHOPRMAINT.
B ceoefl goxTOpCcEOR QMCCEPTAUMKN, 38-
wiHmewnoil B 1975 r., oM nNoNWTANCA
NMPoaHANHINPOBRATE NOHATHER NEWTaNLT-
TEOPHH C TOMKN IPEANA HHPOPMALIHOHHD-
ro AOAXOIE K BOCTIPARTHIO | nepepaboTxe
curvanon. B mactomuee spema Pox w
Mansep yuacTeVIOT B HECKOMBKHX HCCOE-
NOBATENLCKHE NMPOIPAMMAEX, HAMPARICH-
HBIX HA NEPECMOTP H HE PACLLHPEHHE NO-
NOWEHIR rewmansT-Teopin, KacakoLInx-
CH TPYNNHPOBAHHA NEPUENTTHBHOID MATE-
pHama H cnocobOoB CTPYETYPHPOBAHHR 13-
NOMHKHAEMOTO MaTEPHRAS,

Kenneth B. Siorey, Janet M. Storey
“Frozen and Alive” (KEHHET Bk. CTO-
PH, AXKAHET M. CTOPH «3amopo-
WMCHHBI, HO MUBOIN) — CYNPYTH, BMEC-
TE HIVHAIOT MEXaHWIMBEI OHOXHMHNEC-
kofl ananTaumn sueoTHex. K. Cropu
noaywin crenens Dakanaspa B ¥Yuusep-
ciTeTe 8 Kamrapw, cTeneds OIOKTODa
thunocodmn — B VHHBEpCHTETE NPOE.
Bpuranckas KonymbBus., Hemasio cran
ynedoM Koponesckor o obectsa Kana-
ast. B wacTosuiee apeme on npodeccop
Guoxumun 8 Vaneepeutere Kapimoua g
Orvrase, s ( Topu Gbina NnpHCBOEHA
cTenedt BGak. wpa B Vausepoutere
npos. Makuroba, CTeneHs MArHCTpa —
B ¥Yuupepcutere npoe. bputanckas Ko-
nymbua. Cefivac oHa HayunsIifl COTPYA-
HHE B YuupepcuTeTe Kapiorosa.

Christopher B. Stringer “The Emergence
of Moderm Humans™ (KPHCTO®EP b.
CTPHUHI'EP «Boinsknosenne cospe-
MEHHBIX N0AOefin) — BOICNARNRET rpyn-
My No MIYHEHHI MPOHCXOMOEHHR Yei0-
peka B My3ee ecTecTeeHHOl MCTOPHK B
Jlownowe, rpe ou paboTaeT Haunman C
1973 r. 3akoHyHn YHHBEDPCHTETCKHA
Konnenx r JloHnowe No cneimMansHoCTH
WAHTPONMONOIHAR W NONYYHN AOETOR-
CEVHO CTENERE 38 OHCCEPTALHID Mo Tnefi-
CTOLEHOBBIM TOMIHIIaM B BprcTone-
CKOM YHHBEPCHTETC, XOTH €10 HAVUHBIE
HHTEPEChl CHOKYVCHPOBAHRI Ha npobne-
ME IBOMOUHOHHBIX BIaHMOOTHOLWEHHT
MEXROY HEAHIEPTANBUAME W JHILMH
COBPEMEHHOID THNA, o onvBaukosan
pao pabor of HCckOnAaUMBIX HAXOOKAX
Hameo hahilis n H. erectus. Yuacteonan
B APXE0NOrHYECKHY PACKONKAX Ha Tep-
PHTOPHNR ARrain, ¥Yaneca, I'nbpantapa
H TypLiEm.

1. Christopher Westland “Essay"™ (3.
KPUCTO®EP YICTAEHO «Dc¢-
cen) — noueHT B obnacti nidopma-
OHHBIX CHCTEM M GaKkyibTeTe 1e10B0ro
ynpaenenna  KxuoxmHhopHriickoro
VHHBEPCHTETA.,

50 u 100 zem nasal

W

g

NEKABPHE 1940 r. «Hosefiiimm mocTH-
HEHHEM TEXHHEH B NPOTHBOBO3OYLLHOHA
obopone RBJIRETCA AETEKTOP, Npecdpa-
vHoLLHi AHdpakpacHoe HITYYeHRE TBH-
raTenell caMoneToR B BHANMOE ia06pa-
HEHHE, PEMPOAYUHPYEMOE Ha IKPAHE,
HEXOARIIEMCH Ha emne. C noMoilibio
npubopor Mo YNPABNEHHK) IEHWTHRIM
OrHEM YTOYHAKOTCH BBICOTAE, CKOPOCTE H
TPagkTOPHA TIONETA CAMONETa MPOTHE-
HHMKE, M B COOTBETCTBMI C I THMH JAHHbI-
MM 0 HEM}' DTI'FI!IE.EETCII OrOHBb».

«B HcTOpHR HenoBeYECTBA WMEHITCR
CBHOETENLCTEA TOMD, KAK B CTPaHaX BCe-
o 33 HECKOMBED NET WHPOKD PACTpO-
CTPaHAMCA ankoronmaM. Kawneifl pas
npuyHHOl Gbimi CHIGREHHE HITH NOAHAS
OTMEHA HANOTOB Ha HANHTKH C BRICOKHAM
conepwanmeM ankorons. [NonoGuoe
npoMiowne B AHCAHK B NEpHOO TPpanie-
HHR KOponess! AnAbl. B 3To spems An-
rauR (B cotose ¢ Tonnaraonef) HaxonH-
MAck B coCToAHMN pofinel ¢ @pannmed.
Mo arod npHaHKE GPEHLVICKHE BHHA COe-
JAJINCE HEMONYIAPHERMI, TOM A KaK YIIoT-
pebnenne «rONAROCKOTO HATHTEa» —
MAHHA CTAN0 CHHTATBECH MPOSENEHHEM
matpuoTiaMa. M 8 peaynsTate — wimpo-
KOC PRCTPOCTRANEHHE TThHHCTBAR,

«CTpoHTEnLCTBO HOROH habpHE oo-
BeneT obunifl BRINYCK HeAnoHOROM TKA-

HH 0o 16 MaH GyHTOR, 3AARHNA KOMITA-
fus Du Pont , w aTa undgpa 8 5 pas npe-
BoCXOANT nporioskt 1938 r., korpa ma-
gana pafoTaTs nepsas Hefinonosas ga-
opuxa. MpouzponcTee peiinosa papac-
TAETCH KaK CHEXHBbIA KOM, 4eMy cno-
cOBCTBYET W CTIPOC HA 3TY TKaHb HA MH-
poBoMm peinke, CLIA noTpebnaioT oro-
no 78" wenxa, npoxiBoAHMOro B Ano-
Hith, Ecnu uexomuts w3 ungper 50 s
dyHTOB — CTOALKO LUeKa Gbifo KYILIEHO
acnTensMu CHIA 3a npowmnsii roa, — no-
myuaeTes, uTo b 1942 r, ¢ noMOULID Hefi-
nowa Bynet ynosneTeopena 1/3 notped-
HOCTH CTPaHL! B LUETKER,

NTIEIC

=

OEKAEBFE 1890 r. «Trwoboil spay cxa-
WET, 4TO WUIHILIHEE KONHYECTBO iiN-
veckoll Harpyikn, n ocobenmocTn Hexo-
TOPBIE BHOL YOPDAKHERHA, MOMET NPH-
HECTH BPEN BMECTO NONbIbl. OH crameT
TAKME, YTO CVILECTHYET NHIlL BECHME
OTOANCHHAR CBAbL MEXIY PAIBHTOH My-
ckymaTypodl B Hanabicine#l dopmodt di-
IHYECKOI D COCTORHHA — uiHeHHOol cH-
noit. KynbTypHiM CKODEee paiBupaeT
KPAcoTy, HEWENH YEPENJARET 100DONLE,
Onnako, NOCKONLKY KPAcoTa JAcCHyKH-
BACT Tex ycHOWil, KOTOpLIe HA Hee 3a-
TPAYHBAIOTCH, cneayet oDpaluaTh BHE-
MAHHE HA Te BHAB iIHiecKHx yripak-
HeHHA, XOTopbie CNOCODCTBYIOT PaIHK-
THH FAPMOHHNMHBIX Nponopudi Tena o
rpausy asixennl. ber, x npusepy, cy-

ILECTBEHHO YAYMILACT GUIYPY H HeNaeT
ABHAEHHA Bonee rPALMOIHEIMH MYCKY-
NaTypa pajlBueaeTcH Hawbonee paumo-
HANLHBIM 00pazoM, NNeUl pacmpimMIs-
HOTCH, OCAHKA # NOXOJIKA YNy4ILAITCH,
a CTYNHH HOI NPHMODPETAOT NpasHab-
nyw hopmy».,

«MRoOrie yieHble CUNTAIOT LWAPOBYHD
MONHHID BCETD NHIUL ONTHYECKOR Wi-
monell, BoIHNKaomedl B peaynwrare
MIHOBEHHOMO HCKPOBOTO paipana. Bean
ECITH H8 MTHOBEHHE BIFNAHYTh HA KPKOE
AHERHOE COMHLE, A 3aTEM OTBEPHYThCH,
KAk YTBEPHOAIOT OHM, TO NEPEn rnala-
MH  MELNEHHO NONNBIBET OTHEHHBLIN
wap. Fro obwacuenite yuano 6w yGe-
aWTensHo, ecnu Obi 3aranoMHbie WAPL)
He HMenH ODBIKHOBCHHE 33BEPHIATH
CBOH TAMHCTBEHHBIC BHINTHI OTYILH-
TEMbHBIM BIpbiBOM. (OCTaeTCA NHILD
YNOBaTh Ha TO, 4T0 KTo-mrGo 13 nofel,
BAATEHMUNX HEKYCCTBOM (PoTorpadum,
NONLITAETCA JAMEHATNCTL  LUAPOBYIO
MOJIHHK) BO BPEMSA BE NYTELLECTHMAN
Ha doNe OKPYHKAIOUIETO TAHMNADHTAR.

wllapHxckie BOINYXOMIABATENL W 8C-
TpoHoM r-na Beiancon n 3pMmuT Haie-
KTCR oocTHYs CepepHOro nomoca Ha
BOAOVILHOM LUAPDE, KOTOPLI B panon-
HEHHOM  COCTONHHE HMeeT 00BeMm
16 250 xv0. spnoe, a B ouameTpe 32 14
apna. Ero rougona ¢ kapkacom M3
CTanbHON apMaTyphl APEOCTARNRET CO-
Dot mouTH abCONIOTHO WMECTEVH) KOH-
cTpyEwmo wupusof 10w wimwnon 16 dy-
ToB. Kpome O0ByX nyTelecTREHAHKDR B
Hell paIMecTATCH B 3CKHMMOCCKHX Nack,
HAPTEl, HENOTOILTREMOE KAHO3, NPOBH-
aNT W Janac BoObl, He IamMepiaroiuedt
Gnaronapa cneumatsiol obpaborrens.
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Crnyuaiinas siiepHasi BOitHa

Puck cnyyainHoro sgepHoro ygapa MoXHo CyWecTBeHHo
YMEHbWNWTh, €CNTH CBEPXQEPIKaBbl yCOBEPUWEHCTBYIOT CUCTEMY
XpaHeHns, JocTyna u NnpuBegeHuns B 606BYI0 rOTOBHOCTb
UMEIOLMXCH Y HUX SOEPHBLIX 8PCEHANO0B

BPIOC . BNEVEP, TEHPU Y. KEHOANN

CJIH B nocnenyroluHe OeCRTh—
ABAAUATE MET PajpaiMTcH Anep-
AaR soflHA, TO OHA CKOpEE BLCTD
so3HuKHeT cnyualino. Bee menee sepo-
ATHOR CTAHOBMTCH YTPO38 XTAOHOEDOB-
HOTO, TIMATENLHO OPOOYMAHHOMO Aep-
BOTO yOARpa, OOHAKO 3a cnokolrol koH-
CTPYETHEHOA nannosaTtuell asyx ca-
MEIX MOWMHLIX AICPHRX CONEPHHKOB
KPOETCH ONACHAR BOIMOKHOCT b HENPEa-
HAMEPEHHOTO NPHMEHEHHA RIEPHOTO
opymuA., Chydefinoe, HECAHEUHOHHDO-
BAHHOE HAH HEYMBILITEHHOE HCTIONLIG-
BAHHME ITOTO OPYXHN CTAHOBHTCH HEH-
Gonee pepoaTHOR NpWNHHOR BOIHHKHO-
BeHMA AaepHofl Bofinel,
NMoTeRHaATLHAR YIpo3a ciydafioro
JAMYCKE PHKET HCXOAHT KdK OT AByX
CHEPXACPXAR, TAK M OT NaBHUX 4ICHOR
anepuoro knyba — dpanuan, Benuxo-
OpuTanus 1 Kutas. B chan ¢ BMXoO0M
HAE apEHY HOBBLIX ADCPHLIX OCPMED, TAKMHX,
xkax Mwous, Maxwcran w Hapawns, — a
HEROTOPLE HI HAX HMEIT HE BOOPYyM#e-
AN BAnTHCTHYECKHE DAKETH — BOMPOC
0 AOePHLIX TAPAHTHREYX npaobpeTaeT
NEPBOCTENCHHOE IHAYCHHE B pCIUeHHN
Beell conorynHocTH npobnenm ofecneye-
HEH MexIyvHapononoft GelonacHocTh,
CrabuisHOCTE nonuTHYecKkof obcTa-
HOBRKH B CTPaHAX, Henasno cTasumx of-
NENATENAMHA HOEPHBIX BOODYMEHHA,
BECHMA COMHWTE/IbHA, H MOITOMY BPAL
H MOMHO MONATATHCA HA MPeanpHHM-
MAEEMBIC HMH MEDI, NPH3BAHKLIC TRDAH-
THPOBATE (BEI0NACHOCTE WX OPYKHE,
Tem #e Menee BEPOATHOCTE ROEPHOTO
HANAICHHA ONHOTD A3 3THX FOCYOAPCTH
HiL CBEpXOepikany inH Kakyio-nubo co-
IOFHYID HM CTPafy H OTBETHOID MaccH-
pORAHHOMND AOEPHOTO yIapa kpafiHe Ma-
na. Moxa camyro Gonsiuyio (XOTA B HE-
XOORWIYIOCH NOO KOHTpONeM) onac-
HOCTE BOIRNEHOBEHHE HENPeIHAMEDEH-
Hoft pofine HecyT B cebe AnepHbIe apee-
Hanu CCCP w CHIA, m noToMYy HAR-
fonbilian HAEKIA HA CHHMEHHE Takoh
OTNACHOCTH CHA3AHA ¢ HWIMECHCHHAMMN
HMEHHO B FTHX ADCEHATAX.
Bo3aMOMEHOCTE BOIHHKHOBEHHH CHYy-
gafinol sneprol BofRe Morna 661 GrTe
IHAMHTENLHO YMerbiena, ecmn 6w Bee
agepHoe opysxHe Ouino cHabmeno na-
MERHLIMH KEOTOBLIMN JAMEAMA H SCITH

66t Gunn paspaboTansl K BHEAPCHE CH-
cTeMEl OOCIBPENHBAHIA NOEPHOTD OpYy-
WHA Jase nocne ero Janycka. K Tomy
e ClIA u Coserckomy Coloay cnenvet
MEHLILIE TONArATLCH HA OMACHYIO TOMH-
THEY JAMYCKA NO NPEAYTIPEAKICHHIO H HM
REOBXOOHMO CHHIRTE NYCKOBYIO TOTOB-
HOCTH CBOMX AAepHIX CHI.

COUHAMTBEHEIE W NONMHTHYECKHE NOTPA-
cenns B Cosercrom Coroae yCHIHBAOT
CTpax BOIHWKHODEHHN cnyuafinof aoep-
Hoft Bofibl. B peaynsTaTe rpamiaHcEHX
DecnopAnEOB ROIPACTAST BOIMOMKHOCTE
JANBATA AOEPHOTO OPYRHA MATERHLIMH
ITHHHECKHME TPYNMHPOBKAME HIH Op-
ranmannavi  Goesnkon. HMMelotcs #
apyrue, Gonee CKpLITEHIE CHALL, aefcTBy-
jolLLME B COBETCKOM OBILECTRE, KOTOPBIE
MOIYT HAPYIIHTEL CHCTEMY ROCPHOIOD
komannosanus 8 CoseTceoM Colode.
Xota CUIA ne vcnuTBaOT NoAocGHD-
o rpasIaHckoro HeCnoRORCTEHA, Cama
CHCTEMA AAEPHOTO KOMAHIORAHHA CTPA-
Hel HeceT B cele ONMacHOCTh TOrO, 4TO
ANEPHOE OpyEHe MoxeT ObiTh NpHMeHe-
HO BOTIPEKH HaMePeHRAM OQHIIHATEHEIX
anactef,

Oprafyianms pakeTHLRIX CHIT 0 B
ClIA, n B CosercioM Coroae N0NYCEa-
€T OOHHAKOBYH) BOIMOMHOCTE HECAHK-
MHOHHPOBAHHOID 3AMyCEa oaHoR Am
cpa3y HeckonbkHx pakeT. [loTeps xoH-
TPONA B BEICLIHX HMTH HH3WWX JILUENOHAX
KOMAHNOBAHNA (BOIMOXHO, B DEIynLTA-
TE HACHIECTHEHHOrD CNIOMA COBETCKHX
MONWTHASCKHX CTPYKTYP) MOMET Bbi-
IBATE HANANCHKE, KOTOPOES MOBASYET 38
cofoft GoneliRe PaIPYIUEHHA ®, BO3-
MOMHO, NPHECOET K KpymHOMAcTAG-
HOMY oBMEHY ROCPHBIMA YIAPAMH,

Ecnw HecaHKIHONWPORAHKOE ANEPHOE
Hanagense OyoeT WHHIRHPOBREHOD CO
cropors Coserckoro Cowoza, TO MHHE-
MATBHOE KOMHYECTBO IanylleHHBIN Da-
KeT MOXeT cocTasnTk o7 6 oo 10 enm-
anu  (BaTanLoH) WA nawxe 1B—30
{nonk). Kaxnas Taxas paxeTa OcHaue-
na mpumepio 10 GoeronoekaMmu; B pe-
IYNLTATE TOALKO OIHH 3T MOKET Bbi-
3saTh 00 300 aoepHbIx BapsBon. Ecom
nananaromefd croponoll Gyner CIIA,
TO MHHHMATLHOE KOMHYECTRO JAMYLIEH-
HLIX pAKeT MoXeT cocTRBRTS 10 wan 50;
WX AnepHBIfl noTenuwan GyneT wWowwe-

naThcA npaMepHo 500 Soeronorkamu,
KaXOaA W3 KOTOpLIX B 25 pajl mMomnes
GoMbbi, cOpowennoft na Xupocumy.
Haxe ecnu 3a 3THM He MOCNENYET HHKa-
KOIO OTBETHOrD YAapa, paipylueHHs H
MHOACKHE noTepH GyOyT HECPABHHMBL HM
€ EAKHMH MPeXHAMA NPeCTYIIEHHEMN
NPOTHE YEJ0BCYECTEE,

COBETCKOE, ® aMepHEaHCKOE
KOMAHIOBAHWE CTONT Nepen Hews-
Oexnoft ouneMmoft: ¢ onnoll cTopoNSL,
KAM A0S HI HHX OOMKHO OCYIIeCTRARTE H
TEX HAEIMBACMBIR HeraTHBHBIA KOH-
TPONL HAA ANEPHBIM OPYIKHEM ¢ LEThio
NPEOoTRPAIIEHHN €0 HeRSIATEIMHOND
MpHMEHEHRA, H TOINTHEHLIA KORTPONE
¢ Tem, 4TOGK! HOEPHOE OPYHKHE HCNOTE-
JOBANOCH TOMNLKD TOrQa, KOTda Ha 3TO
[ANA COOTBETCTBYIOWANR cankuws. B To
WE BPEMA MEDHI 11D YMEHBILEHHID BEPO-
ATHOCTH HEMPEOHAMEPCHHOIO 3AMyCcKa
MOTYT YREMHUHTE BEPOSTHOCTE HERLI-
MOTHEHHA NPABHILHOR KOMBHAL Ha 3a-
nyck. [TosTomy no cHX mop BOCHHLIE
BARCTH OTKAILIBAIHCE OT Bonee Hagex-
HBIX TApaHTHR HAE TOM OCHOBAHHH, YTO
3TO npHBeneT E ocnalinenuio ATepHOTD
yerpawenss, Moka k¥ HENOCTATREM He-
raTHEHOTO KORTPONR OTHOCATCH Tepni-
MO H, XOTA HEKOTODHE ILATH ¢ UEOkio
NOCTENEHHOND HCTIPABNEHHA NONOMEHNS
¥xe NPEANPHHATE], KOMIPOMIICC, YA0B-
neTBOpAMOUIAR BCEX, ELIE NpencToOuT
HARTH.

Ho me cnegyeT soagaTe B nannxy. B
MHPHOES BpEMA TNIABHAR JAOAYA KOMaH-
OOBAANE HOCDHLIMH CHMAMH KAk B
CIIA, tag # 8 CCCP sakmouaeTca 8
HAleXHOM NMDENOTEPAIIEANH HEelakoH-
HOMO HAM CAYYARHOrD 3ANYCKA JaMe O~
Hofl eauHnLEl Racproro opysma. [pea-
CTARHTENH KOMABHOOBAHHA ROSPHLIMH
ApCCcHANAMM XOPOIUO NOHEMAIOT, YTO
OHH BPAN B MEPEHECYT TC NOAHTHYC-
CKHe MOCNENCTRHA, KOTOPLIE AARTCA pe-
IYNETATOM KPYNHCALLICTO MPOCMETA B He-
noniesH 3Toft sanasn. Obe cToponst
pa3paboTANH COBEPIUEHHBIC MPHHLHINTE]
COATAHNA OPYRHA W OMEPATHERLIE TIPOLIC-
oypst, obecnesmaionme wpherTREROCTE
HETATHBHOIO EOHTPOMR HAD DECATKEMEH
Teics Goeronosok, paccpenoTOMEHHBEIX
Ha ODLIAPHOM MPOCTPRHCTEE, M NOKA ITH

CNYYANHAS AAEPHAR BOWHA

T

NPHRLHITE] DezympesHbl.

B To xe BpemMA, HeONpABAAHA M No-
NHAN YBEPEHHOCTE B GeloTkainol pabo-
Te peex cny#b i cucTem, laneficTeoBanH-
HBIX B YOPAENEHHH AOCPHLIM OPYRHEM,
[lame camble TIIATENBHEIE HCCnENoOBa-
HHH BOIMOMHELX OPHYHH BOIHHKHOBC-
HHA EKaTtacTpodi He MOTYT TpenoTBpa-
THTE HENPENBMICHHBIE CIYYAN, NpHME-
POM MOMET CAYMHTD BIPBIB KOCMHYE-
cxoro kopabng MEOTOPAIOBOTO HCNONb-
sopaEnA oYIanenmKepy HAM ABAPHA HA
AZC s Tpu-Mafin-A#finenne. Bones To-
ro, HENDCTATKH AefCTBYIIHX CEMOOHA
TApasHTHh BEPOATHES BCEND MPORBATCA B
MOMEHT KPHTHYecKkof CHT yaunu npu ob-
CTONTENECTRAN, B KOTOPLIX HA OOHA W3
CREPXICPMAR HE WMCCT NOCTATOMHOTO
QNbITE B COXPAHCHHA HEMATHENOIO KOH-
TPOMA.

B MOMEHT KDHINCA TPHOPHTETH B CH-
CTEMEX ANEPHOTO KOMAHIOBAHHA Mepe-
MECTHTCH B CTOPOHY TOINTHEHOTD KOH-
TPONA 34 CYeT OTEa3a oT cobmonenui
rapanTufl. Korga s 1968 r. Cosercxuil
Cowon BRen CROW BOMCKa B Yexocnosa-
o, oH OGLARMA NPAKTHYSCKH MAKCH-
MANBHYK DOCTOTOBHOCTE Mo kpafinefl
MEpe oJIHON pakeTHON apMun. Anepanie
GoeronoBkH BGRLIH MIBATHI HI XPaHH-
Wil W YCTAHORNEHB! HA pakeTax, pa3i-
BEPHYTHIX Ha CTAPTOBLIX MO3IHLHAX,
ITH AcACTBHA CYWECTBEHHO NOAPLIBA-
MTH HEQEHH YO TAPARTHO NPenoTepale-
HHA HENPEAHAMEPEHHOTO 3anycKa.

Bo spema apabGo-nipannbekol BORHLI
1973 r. ClIIA ppeanpiHHMaTH NOXO0KHE
nefictens. B coctosnme Goesofl roToB-
HOCTH OBINH NpHBEEHL] CTPaTErHYe-
ckve DBoMGapOHPOBIINKH, NOOBOOHEBIE
NoaEn ¢ GanNRCTHYECKHMH DAKETAMHA H
NOYMTH BCe HajleMHble OaTMCTHYCCEHE
paketsl. H3 cefidon, cHabmenHpix aBy-
MA 3AMEAMH, KOMAHIHPE! PACHETOR Hi-
BACKTH KOHBEPTEI CO CTAPTOBBIMH KJTHD-
SaMH H NPCIMOCHTCKHMH KOOaMH AR 3a-
Myckd PAKET: TeM CAMLIM BEDONTHOCTH
HECAHKIHOHHPOBAHHOre BBooa B neficT-
Bie ANEPHEIX CHn Buina yeeHyeHa,

[ns obecneqenus TOrO *e ypPORHR
Doepof rOTOBHOCTH CeroaHa TpebyeTcs
BLINOTHEHNE NOTNONHWTENLHEIX nNPOLe-
OYP; OHH B HACTHOCTH BETIONaT 3anefi-
CTBOBAHHE CNEOHANMBHBIX IBEHLER pa-
AHOCHERTH, AOIBOMAIOWIHY BOAUTYHIHEM
KOMEHOIRBIM NOCTAM OCYIWECTEANTH 38-
nmyck Beex (1. e. 1000 ennnm) aMepaxan-
CRHE MEXROHTHHEATATEHEIX GannucTn-
ueckux paxer (MBP) nazemuoro Gaam-
POBIAHAN C NMOMOILID JHCTAHOMOHHOTD
VITPABTEHHA. 3TH Mephl CHHEAKIT Bepo-
ATHOCTE TOTD, 970 HAIEMHLIE PACYETHI
OTMEHAT HEIAKOHHYIO KOManay Ha 3a-

[yCK.

ONMUTHYECKHHA nnaoep ne omo-
HMET NOTHOCTEIO YIPERIATH CHTYa-
OHeRd, KOTOPaA CNOMHTCA BO BPEMA Ta-
kofl tpeporn. Tlepen nwoom moepHOTO

HANAOJEHHA H BOIMOEHOCTH NOPAKEHHA
ANEPHBIX CHN W camMOl KomManaHoR cu-
CTEMEI BO3PACTAST JABNEHNE B CTOPOHY
OENErupoBaHKa nonnoMounfl no obwas-
NeHwIioD TPEROTH W BROOY B AsfAcTEHe
ANEPHOrO OPYMXHA CBEPXY BHHI M0 le-
NoYKe KOMaHAOBAHNA.

OnHako cTeENEHH NENErHPOBAHNA MO-
IuTHBHOTO KoHTpons 8 CLIA w CoseT-
ckom Corode B criyuae KPHINCA Ianexko
He oaunakoesl, CHCTEMa KOMAHIOBA-
HiA B CIUA neneHTpani3oBaHa W paipe-
WISET OTA&MLHLIM CTAPTOBRIM EOMaH-
naM mpPeNnpPHHAMATE MPakTHYECKH BCE
IUATH 33 NCKTIONEHAEM CaMOro Janycea.
Boennoe koMana0BaHKE MOKET HANDAB-
naTe GoMBapaHMpOBILHKN HA WCXOOHEIE
noaniAl ponnan rpaawny CCCP. Oro
THEK¥E MOMKOT BROOHTE B AeACTRHE BO3-
OYUIHLIE KOMAHOHBIE NOCTHI, OTEYIA
MOCTYNawT NPHEA3LI B CAYYae YHHYTO-
WEHHR HAGEMHBIX KOMAHIHBIN HEHTPOR,

TIpHKAILl, K2CAIOUIHECT AHCTIOIMIIHE
ROEPHBIX CHA, NPOXOART NO CyryGo Bo-
CHHBIM KaHATAM W NOYTH HE KOHTPOMNH-
PYIOTCH TPRXIAHCKHMH BeIOMCTRAMH,
Kpome TOro, HCTOPHYECKHE NOKYMEHRTEI
NOYMTH HE OCTARASIOT COMHCHHA B TOM,
yTO B NpownosM npeapaentis CLHIA ne-
NETHPOBAMH BOSHHEIM TIONMHOMOUHA MO
BLINTONHEHHI) NMNEHOB BEeHHR ANepHOA
BOfiHEI B COy4Yae HAPYIIEHHN CBRIH H
NoNTEEpXIECHHA coobinennlt o sneprOM
vaape, CyLecTEY 0T HEOCTIOPHMBIE CBH-
NeTenkCTBd TOT0, 4TO Takoll MOPROOK
coOXpaHReTcH ¥ cefluac. Ha MHOTHE BOEH-
Hbtx 06BEKTAX HMEIOTCA BCE KOMbI, HE-
OOXOARMEIE AR CANELHOHHDOBAHHOND
Janycka Aoepusx paker. Ta 4acTe ame-
PHEEHCKOTO AOEPHOID apPCeHANa, KOTo-
paf GAOKHPYETCH MEXAHHHMECKIMN 3aM-
KAMH, MOMKET DBITh NOATOTOBNEHA K HC-
NoNb3oBaAHKID NMIOGLIM IBCHOM B BOEH-
HOf LeNH KOMaAHAOBAIHN.

B Coserckom Coloie, HA0BODOT, HH
OHH BOEHHBIA KOMaHIHD HE HMEET no-
CTATOUHKX NonHoMounf ane obuaane-
HHE TPEBOTH WIH MR MaReBPHPOBAHNA
ANEPHBIMH CHOAMM, He TOBOPH Yi#e O
BOFMOMHOCTH OTHABATE NNPHEAILL O Ha-
nanesun. Mimenenwe crenenw Goero-
TOBHOCTH MO¥eT OhiTh NpoOMIBENCHO
TOMBEQ C OUHOIHAEHHO NOHMMAECMOND
YE23AHHA CO CTOPOHBLI BHICLUErD THOIIH-
THYeCKOrD pyropoacTea. Kpome Toro,
NPHKA3kI, KACAKOILHECH SAEPHOTO Opy-
WHA, CYIA N0 BCEMY, MPOXOONT Napa-
NENbLHO N0 HECKONBEHM CAMOCTOARTENS-
HBIM KOHTPOMBHBIM KaHAMaM, YTOODBI
rapaHTHPOBAOCE HEYKDCHHTENLHOE
CACOAOBAHHE NOMHTHYECKHM  TIMARAM,
Yactu KI'b — corercxoil TalHoi nonw-
LA — AEPKAT N0/ CBOHM KOHTPOJEM
TAKTHYECKOE ANEPHOE ODYEMe H, Eak
NPeNCTABNAETCH, BBUIAKT KOIL! [UIR 00~
CTYNA K TAKTHYECKOMY H GONBIIMHCTEY
CTPATErHYECKHX BoOpYKennil, Gnarona-
pA gemy 0DecncYMBRETCA LCHTPANTHI0-
BRHHBIA MONHTHYECKHA KORTPONE. On-

HAKO BOIMOMHOCTH HECAHKUMOHHPO-
BAHHOTO 3anyCKa BO3PAcTyYT KiK TONBKD
BLIZIAYA KONOB CTAHET YacTBID TMOATO-
TOBEH K BOAHE.

Ewe oguo cnaboe MecTo B CHCTEMe
NpenoTEPALEHNs  Henpesamepernom
BOAHBI KPOSTCH B CTPATEMHH 3RNYCKA N0
npenynpeExnennio, koropas obmissaer
KOMaHOYIOLWHY HAHECTH OTBETHRIA yaap
nocne NOATREPXACHHA QAKTa Hanane-
HIlA, HO A0 BEIPLIBA JaNYIUeHHsX Goero-
nosox, Kak CIIA, Tak 1 Cosercknil Co-
03 B IHAYHTENLHON CTENEHW NONArakT-
€# HA Takyio crpaternin. Ona tpebver
Geroumbounoft paboTsl CNYTHHEOB, Ha-
IEMHBLIX AaTudEoR 0 monel, sageficTeo-
BAHHBIX B CHCTEME HADNIOOEHHA.

Janyck no npenynpesneHno obpexa-
€T BNAcTH HA TO, uTobbl 38 EOPOTEDE
BpeMA W Ge3 ACHOrO NPeNcTABNEHHA O
NpeanonaraeMonm HANAZEHHH OHH NpH-
HAMA PelleHHe: HAHECTH W OTBETHLIA
yOap B echi ma, TO MO KAKHM [EnAM.
OnH N0N#Hb KOHTPATAKOBATH, HE MMER
onmpeneneHHbIX CEBEOCHHA O KONHYECTRE
GoeronoBoK, HE IHAR, KV OHW HaBene-
Hbl, HE BEIAN 0 BOIMOMHBIX PAIPYILIEHH-
AX W NOTEPAX, He 3HAR nenel HananeHus
H, BOIMOMKHD, HAXOOACE B HEBEACHMN,
4TO 3TO 38 HANAMEHHE — NPENHAMEDEH-
Hoe, cnyuafinoe HAM HECAHKUHOHWpPO-
paHHoe. [laxe ecniM B ITHX BONpOCax
Owina Okl ACHOCTH, KOMAHAOBAHHC He
cvormo Bel GuicTpo B Hx pazoBpaTecs
H ANEKBATHO OTPEArWPOBATE B TEUEHHE
BpeMeRH, OTHNYIIEHHOTD Ha 3anyck mo
NPenyNPeERIeHHIO.

Y pykonomnTens ObLennHeNHOro Ko-
MAHIOBAHHA NPOTHBOBOIOYIIEOA obo-
POl CEBCPO-AMEPHKAHCKOID KOHTH-
nenta (HOPAJL), nanpumep, GyoeT sce-
ro TPH MHHYTHL € MOMEHTA HANAICHHA
0 MOMENRTA, KOTaa oM Oonwked Syner
CHENATE BBLIBOI O TOM, HAXOOWTCH IH
KOHTHHEHT B OTIACHOCTH. SICHD, 4TO 3TO
H MOCTIEAYHLLHE PEILEHNS, NPHHATHIE BO
ppesa  10-menyTHODD mooneta Ganmu-
CTHYECKNX PAKeT € NOABOMHLIX NOO0K H
3a 30 musyT nopera MBP, necyT B cebe
DonbIIOR PHCK NPEXICBPEMEHHOID 38-
Nycka opyXHRA, KOTOPLA MOxeT BuTh
OCHOBAKH Ha NOWHOR TPEeBOre, NPOCYETE
HITH 3aMELIATENBCTRE.

CIIA Tak HasbiBacMbifl pakeTHbIA

WHILHIEHT — HKCHpORAHKHE TOTEH-
IHANLHOI 0 HAnaneHuwn — obbivHD Chy-
YAETCH HECKONBED pa3 B cyTEn. MNpn Bo3-
HHEHOBEHHH ERMAOT0 TAKOIO MHIMIEH-
Ta, pyroponiTens HOPA ofrian cas-
JATHCA ¢ NPEACTABHTENAMN CTPATErHYe-
CKOTQ  ABMAUMOHHOID KOMAHAOBAHIN
(CAK) BBC n [lMenwTarosnomM M Jatek
OLUEHEY ONacHoCTH, yrposasowel Ce-
pepuolt Amepuxe. Kpome Toro, Hano
NMPABMNLHO ONEHHBATH THICAYH AHD-
MAMLHBIX CHTHANOS, EXCTOMHO MOIYYas-
MEIX C TIOMOIILID cencopos. B nepnon
mexay 1979 n 1984 rr. (eawncTRenHBIN
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NEPHOA, N0 KOTOPOMY CYILISCTBYET OT-
EpLiTad HHDOpMALHA) saEnomfl  roo
HOPA] ananusuposan npimepso 2600
HEMOHATHLIX CHTHANDE Npenynpekmne-
HAA., Kamoeifl OBanmaTeift Hy#aance B
NANLHENINEM aHANH3IE, T. K. Ka3anoch,
4TOD OH NPEACTANINET YIPO3Y.
BonslusmcTeo nomisx Tpesor, Byas
TO HenpanuakHas uHbopmauns, cbox B
MHEDOVIEKTPOHABIX CREMAX BhIMHCTH-
TEMLHBIX MALIWH WITH ARYTHE HCHCTTAS-
HOCTH, ORICTPO PACTHIOIHAITCA, HO, Kak
NpaBHNG, JBAXOL B rog NOCTYHAKT
CHIHAMLI TPEBOTH, KOTOPBIE MOTYT ClTY-
WHTE NOBOAOM NK ODLABMACHHA HAED-
uoft Goerorosnocti, INocnemsnf Takoh
criyual, KOTOpsIR noayan nySndHYo
ornacky, npowiomen B 1980 r., xorna
Hewcnpasdeif Gnox 3BM man noxueii

CHIHAN O MACCHPOBAHHOM HANMLIEHHN CO
cropons CCCP.

B nocnesosamuef nepaibepuxe Guina
obLABNEHA ANEPHAR TPEBOrA, & DYKOBO-
AHTENh HE CMOT BOBDEMA OaTh MPaBHNL-
Ayvio onenky. (Ha cnegywoumit nent ol
Buin yeones.) Anepran roToBHOCTE Gbi-
na npononauTensi#ol W nocturna Go-
nee BLICOKOFD YDOBHA, yem TpeGomana
cHTyaunA. BeckMa BEpPOATHO, 4TO B pas-
TApe TAKOTO NOMKHOTD KPHINCA MEXY
crepraepxanaMi  noaobuan  owmmbra
MOMKET NPHBECTH K ACACTAHAM, Anek-
BATHLIM PENLHOMY HANADEHHIO,

B CCCP ananorHisbifi NOpAN0OK aHa-
NH3A CHIHAMTOR O HAMANEHHH N CHCTEMA
MPOXOMKAEHHA NPHEAIOR 06 OTBETHLIX
NefCTEHAX TAKHKE HE OAOT NMOMHOA ra-
PAHTHH BHEIARIEHHR NONKHOCTH TPeBOT.

KOMAHAOBAHMUE AQEPHbLIM OPYXXUEM B CLIA

fe Mite e
Koaesl HE QOCTYN K paKaTaM
nmmupﬂmnrmmh

HECAHRUMOHWPOBAHHOTD M 38-
nycrka GOEBBMM DaCYETAMM

NPE3NOEHT, MMHWCTP OEOPOHBI
WK EPBHOE YNFPABNEHME
KOMAHODBAHWEM BOOPYMEHHBIMK
CHNAMMH CTPAHEI (PYKBC)

B WMHWDHDS EpBMR.

OreTasHON COBETCKHE TeHepaN HEOABHO
pacckalsiBan, xax o Gein cenpeTenem
CHTHANA TMPEIYNPEHKICHHUA, NOCTYNHE-
IErD OT CHCTEM Habmooennn KocMEge-
CEOTO BaInpOBanRNE, cooDIURBIIN O 34-
nycke pakeT «MHHHTMeH» B CTOpPOHY
CCCP. «OnuiTHeIA ONEpaETODN, KiK
PaccKaIbIBAN TCHEPT, ONPENCINT, YT
NPEINoONKRTENBHOE CBENEHHE PakeThl
GbIN0 BCErD MHILE « GIHESMH OT CONHEY-
HbiX Ayuein.

Ho cHX Nop clelHANHCTAM YUasanoch
BOBPEMA PACTIOIHABATE HENOMAIKHN Ban-
napaType, CAYRHBIIHE NPHIHHON mow-
HbIX CHIHANOR NPEAYTIPEKACHHR, W Cry-
HAAHOE BOTHHKHOBEHNWE BOAHLI NPenoT-
BpElAnochk. KOppekTHRYIOWNE MEXa-
HHIMBI TIEPHOLHYECKH MPOXOMIUIN HpO-
BEPEY: HO Beak 3T0 BuinNo B MUPHOE Bpe-
MHA, KOrjga YPpOBHH roTOBHOCTH H TPCBO-
rH HAIKH,

H BCe e B KaKDOM HI ITHX ClyYien
HrHOPHPOBANTHCE ONPEACTeHHBIE TAPAH-
THH OPOTHE HENPENHAMEPEHHOTD 1aNYT-
k. Tak, 8 CILA GoeBbie pcHeThl DRKET
aMHEHHTMEH® JocTaRanN W3 cefidon Ko-
Obl, CANKITNOHMPYIOLLNE JANYCK. JxHna-
Wi GoMBapIHPORIIMKOR M CAMONETE
BOANYIUIHONO KOMAHIOBAHHA MOOHHME-
MHck B BO3OYX De3 BENOMA NOINTHYE-
CKHX Enactefl. 3TO IPOINTG ONECHDC-
Thi0 OTBETHMX OERCTEMA CO CTOPOHL
Cosetcroro Cowna, 410 B CBOKW Oue-
Pk MO0 THE YCHUINTE Y aMepHKal-
HeB  OCLIVILEHHE  HENODCPeNCTBeRnDi
yipoisl. Bonpoc o Tom, npHBenyT fH
nogofHple BIaHMONECTERA, BLIIBAH-
HEIE NOXKHOA TPEROroR, K AOEPHOMY Ha-
NATEAWIY, OCTAETCA OTEDBITHIM,

BBEJ']EH]-{E PRIA TEXHHYECKIHX i npo-
LEOYPHBIX  HIMEHEHHA TIOIBOITHT
CHHINTE ONACHOCTH CAy4waflHOIo BO3-
HHKHOBEHHA BOAHLL, [MepBeist W3 HuX
CNCOYET HAIBATE HCNONLIDBAHNE TOhL-
KO CTIEIHANBHEIX THHHEA CBRIN, NO KOTOD-
PhiM MOCYT NEPEAABATHRCA KOMAHMR,
PAIpPElIIOUIHE NPHMEHENHE RIEPHOTO
opyxuR (PALS). DTH anekTDoMexdHM-
HECKHE 3aMKH NPEN0OTEPALLEIOT JCTOHA-
1K BOErONoBOK B TEX CAYHARX, KOTOE B
HHX He RBEOEH KO, MPaKTHYECKH HE Noa-
narowwiics pacumbposxe. Bricuiee py-
KOBOMCTED BRMEAET KONLI KOMIHINPaM
PACYETOB TOMLKO TOrIA, KOTOA 3ANYCK
CAHKIHONHPOBaH © cOOMIOnenneM Brex
npasui. Cucresa PALS npenoTepas-
T HeCAHKUMDHHPOBAHHBIA 3aMYyCE, KO-
TopLIf MomeT OBITh DCVILeCTBNEH Boe-
BhiM DACHETOM, CHAAMH NPOTHEHEEA
HIH TEPPODHCTAMMN, JANBATHRILMMH
GoeronoBKy. AHANOTHMHEE yCTpoHcT-
B, KOTODPBIE HAILIBAHT CHUTEMAMH KO-
NHPOBEHHOTO BEIHOYEHNR, MOMEND NpH-
MeliTE nns Gnokupones asepel HGom-
GoBRIX NKKOE HNOH DYCKOBLIX uenef
CTAPTOBRLIX YCTAHOBOK.

Brepepie Takwe ycTpoRcTea Gmmm
YCTAHOBNENL! B iauane 60-x rogom \a

CNYYAWHAR SOEPHAR BOWMHA
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AMEDHEAHCENX TakTHueckux Goeronop-
KaX, HAXNOARIANCH B COIHHYECKHX BOMR-
ckax ia npenenasi CIUA; ceronna see
AMEPHEAHCKNE HAICMHBIE ROCPHBIE TEEK-
THMECKHE CIMBl OCHANIERE IAMIHTHBLIMH
yerpoficTaasm cictesss PALS. Hioep-
Hbie GOEroNoBKH, HANOANIUWECH I BEfe-
HHH  CTPATETHYECKOIND ABMALROHAOID
KOMBHIOBAHHA, K KOHUY T0-x ronos Ghl-
W nonHocTeio obopydosans nubo cH-
cresoll PALS, nubo cuctemofl xonupo-
BaAAoro BETIOYeHna. Mul oymaesm, sTo
COBETCKHE HAIEMHLIE pAKeTHl H BomBap-
ANPOBIINEN TOXE OCHALLEHBI nﬂﬂﬂﬁ!lhl*
M YOTPORCTEAMN.

Y10 e KacacTcs AAcpHbIX CH MOpP-
cEOTD CaiMposanu®, To oM B Donb-
LHHCTES CAYUASE HE JALLAIIEHL CHETe-
mMoft PALS un s CIUA, aus COCCP. Oco-
ﬁ}'l{‘l BEAMHOCTER C TOYMEHN 1DE|‘[HII onacHo-
CTH cny4aiHoro JanNyoKa MMerT Kpbina-
ThiE PAKETH MOPCROro DasnpoBaHHN,
1o opyEme aMmecT DONWUYIO G0k-
HOCTE, & HAOBOUHLIE W YOAPHBIE
NOABOARBE KOPADAH, HE KOTOPRIX OHO
ycTanonneno, OyoyT moBmedess B Doe-
BHIE OEACTEMS WA PanHel CTAamnN KoH-
dnukTa. HexoTopsie dpanuyickue n
Gputancene GOETONOBER TAKKE HE HME-
OT CPEACTE JRUINTLL, BPENOTRPALIAK-
LUMX cNVUaNHOCTD HX 3ANYCKA.

NMowwxexwe ypoRHA ToToBHOCTH Doe-
BOTO MIPHMERERAR AOEPHOTO OPYRAR —
SUIE QI CTIOCOD YMERBUIRTE PHCE CIy-
oo BodibKnoBesE BoRMbL. TTo 1a-
LINM OUEHKAM, KONWYECTBO NOCTORHHO
NONAEPHHBEEMEIX B cocToRmrn Doepofl
roToBHoOCTH coBetcknx MBP cocTanns-
eT 50—80%. B mMApHOe BpeMA JHI
15% GanmmcTHYECKHX DEReT HA NOABOO-
ihix nogkax (BPILT) 8 CCCP paisepry-
TO B AKBATOPHAR, 0 WH O0HH WY CTpaTe-
ruveckux BoMBapoIHPORILMKOR HE HECET
DoeBOrD JeXYPCTEA H HE HMeeT HL Gop-
TY HOEPHOCO OPYRHA.

B 1o me spema, CIUA nonnepxnsd-
wot 9% ceoux MEP B cocTomini ro-
TORHOCTH K GOCROMY TIPHMEHEHITID, KO-
TOPOE MOWHO OCYIIECTEHTE B TEUCHHE
Tpex munyT. B moGoe spemy nonosima
noOoBOANOre GnoTa, #decywero Gannm-
CTHHECKHE PRKETL, HAXOMNTCH B MOPe i
noncERNa 3Tux kopabnell smomer oT-
EpPBITh OTOHL, TOCKOTLEY HMeT | 5-mu-
HYTHyIO ToToBHOCTR. Boemoe memyp-
CTRO HA AFPOAPOMAX HECeT “eTEEDTh
CTPATErMMECKHX cin BomDapnrponoy-
HOR ADHALHH, KOTOPLE HAXOOATCE A
Sy THOR rOTOBHOCTH.

B conpementstil nepuon oTHOWeHHA
semny COCP w CLIA noonepxaHHe
BEICOKOID YDORHE FOTOBHOCTH K 3afyc-
KY Ka#eTCA aHaxPOHMIMOM H MDEACTaD-
ngeT yrpody, Gea koTopof moxio Buino
G obofiTick. Pamikansnus ofpaiom
HEOOXOANMD CHHINTL NPOUEHTHOE CO-
OTHOLIEHNE B EPCCHANAX, YMERBLIHE KO-
TMHMECTRO OPY#HR, TOTOBOTO K Goesomy
npusercHuio. bea ymepba nns snepno-

TO COEPMHBAHHA MOMHO NPOBECTH
TpofHOE COKPAIUEHIE HE OUHOCTOPOH-
Hefl ocHoBe; Bonee CEPREIRLIX OrPaHHYe-
Hult MoEHo Deno OBl DOCTHYE HE NO-
JTankol ocHoBe B pely/ibTaTe AOMOBO-
pa, KOTopsii noanasanca Gsl NPOREPKE.

Kpome Toro, Goeronoesm, 3axpen-
TEHHLIE 38 NOOPAINETEHHAMN, KOTOPEIE
Gonee He HaxoomTcR Ha Goesom oe-
WYDCTBE ¥ B COCTORHWHM FOTOBHOCTH,
NONKHE KOHTPONHPOBATECH TPAXKIAH-
CKMMH DPTZHIIAINAMN, Kak 370 Oeno B
50-x ronax, korna KosMHMCccns nNo 3TOM-
HOM IHEPrUl OEPHANE D04 KOHTPOAEM
SOEPHOE BOOPYHRENHE, KK Toro Tpebo-
Bano msupuoe ppesa. Heobxooumo
YEDCINTh POMb M PaMOAHCKHY BhacTell B
YOpasnewsn apcexanos Doeapanos,
1o HeoDxoOMMO QA NOADCpAAHHA

TUWIATENEHOTO DONHTHYECKOTQ KOHTPO-
IR BO BPCMA KPHIMCE HAD nogpalnete-
HHAME, KOTOPbIE HMEKT JOCTYI K RIep-
HOMY OPYRHED, XOTH HEEOTOPLIE aHa-
ARTHKN BLOBHTAIOT A0BOALI, YTO PHCK
OMGOMHOR OUEHKN CHTYALLIN B YCIIOBH-
AX KPHIHCE TEM NHIKE, YEM BBIILE YPO-
BEHE MOMOEPMRAHIN EReMUAYTHON roTos-
HOCTH, TAKAR DNOIHIHA NPOTHBOPEYHT
COBPEMEHHBIM TEHACHUIMAM B OTHOLLCHH-
AL MERITY IEYMA CBEDLIE[KABANI.
Bonee mwikpe ypoBHH TOTOBHOCTH
no3IBonunn Gkl OTCOEANHATE Boeronos-
KM HAH OpyTHe HeoOXOOHMBIE KOMIIO-
HEHTHW 0T WX HocHTenefl, YyTo npenoT-
BPATHT OETOHALMIO SOEPHOO JapAaa o
cnyyae olmGoOYHDOro Ianycka, A Takas
onacHocTs peansia,. Henamno Coset-
cxift Comd OTEPLUT JaHHLIC O TOM, STO

KOMAHAOBAHMWE AAEPHLIM OPY)>XWMEM B CCCP

MNpWeass 0 IENYCKE NDOXOART No
BOBHHBIM KEHANAM, NapannensHsin
HKA3ki O BOKDEITHA KOQOB,
NEYWBADIME JOCTYN K
Oy R, Yapal
NONMTHSECKWE HEHANLI {KFE] Kok
Ha AOCTYN K OPYyMWK MoryT GeiTe
pazocnamis KOMAHEHDaEM BIX
FRCYETON W IRMNAMEA BO BREMA

INCA.
o NPHUKAILI
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MPE3VEEHT,
MWHUCTP OEOPOHbI
W HAYANEHWMK FEHWTABA

NOGIEMHbIA

CmEEamm. ...

KOMAHEHBIA NYHKT
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BO Bpess perynapuofl npoueayps Tex-
ngeckoro obonymmpanns Guna cmy-
vakne janywena SannucTiveckas paxe-
Ta ¢ AnepusiM 3apAnos. K caacTewo, OHa
YOAMA NEOANeKko OT MecTa MyCKa.
BonbUMHCTRO PAKET, BEMIONRA TO09TH
Boe cromume na OoeRoM  IEKYPCTRE
CTPATErHYECKHE PAKETHI, TTPHRAILIEKE-
e OCHORHLIM ROCPHLIM OEPHABAM,
Tenepbs HECYT ANEPHbiE OOETONOBEM.
CrpaTermn 3anycka no Npeoynpesoe-

HOCTH NCKMOYaI0T Mioboe apyroe peiue-
une. MNooomomwwics nposepre AO0roBop,
KOTOPBIR noaponnn Oul nepefTH Ha oT-
nefibHOE xpanediic GOSroNOBOK M PAKET
{ST0 WHPOKO MPAKTHKOBANOCE B 60-X ro-
nax 8 Cometcrom Colase) ymeHbUI Obil
BOAMODKEHOCTE HENPedHAMEPEHROID 38-
nycka. Bonee Toro, nepepca RAEPHBIN
BOODVHEh na Takol BAPHANT CYIECT-
BCHHO ypocTHn 6ol KOHTPONEL HAD BOO-
DY RCCHHAME

AWIO W COBPEMENHLIE YpoBHN DoeroTos- Yoranosra HeNoCTEMOWMX YacTel Bo

3ANYCK C NOABOAHbLIX NOAOK CIIA

gmﬁﬁﬁ MNpouegypHee Meps GEIONECHOTTH, DCHOBEHHLIE HE CAOMHOW DUCTEME
cenos, HIBEOTHOR TONEKO TEM, KTO ObR3BH OTEPLIBEETE M,
npefotepaymoT mﬂﬂnuuuuupuumuﬁ agnyck pakeT ¢ nogrnogox. Korpa
1 NOCTYNAET NPpHMKES © Sanycke, 088 ODWUBpa OTHDRIBRIOT cendy, YTobwL
YETEHOBMTE NOGNUHHOCTE NPpUKEsa. KanuTtas NOgnogee QocTaeT KnouW K
PEAKETHOMY BOODYMOHMG M3 Apyroro cendia, a ofuyep, YRpammaume
paKOTAMK, NO NPMEATY n:puuﬁpa WCNONHMTAENA QOCTEET M3 TPETLero cencha

P.ﬁ.ﬂH

NYCHOBOE YOTRORCTED, D83 KOTOPOM HENLIA JANYCTUTE DEKETY.
ODULEP, I‘IYEKGBGE

CP""B"'E”“E KOAOB  ynpaABNAIOWWIA PAKETAMK VETPORCTRO

— = F
DOMLIER- e
\uonon HHTEﬂb
) |
KAMUTAH NOANOAKH |

W OBHLEP -.:- ﬂ"DEEIIIEHHE
"' o~ > . KOMAH[B!

-

P P P
H OTEPLIBAET CEW® _\
H I'IPHBO WUT OPYMWE
B BOEB FMOTOBHOCTE

t“% g i‘*ﬂ\

AONMAH BRICTRENMTE U3 MYCKOBOND PACHET
YOTRORCTER, YTOOK JANYCTUTE Wiy
M3 M.

ODUUEP, YTIPA-
BNAKWWKA PAKETAMM

JANYCK MBP CWUA

nPI-'IIu:!I:I 0 3ANYCKE BBOM KOAOB AOCTYNA
W KOOkl 4OCTYNA B CTAPTOBYIO CHCTEMY YNPABNEHWA  3anVCK

- =2

DHIMYBCKHE MEQL! FEPEHTUM NEBNATCTEYIOT HeCAHKUWOHWpORaEHHOMY 3anycey MEP. Oguuyspel
HE CTAETE NONYYBOT NPHKA3 O 3BNYCKE ¥ Koge H8 gocTyn. OWHM NpoOREPROT COOTEGTCTEME
NONYYEHHED. NDHEEI0E TEM, KOTODEIE HEXOOATCRA B CBAGME © OEOMMEM JAMEOM, W 3ATEM DM
RONMHG BRBCTH HYmMLIE KOO0L B nrm.r ynpunauun‘ yTORGI NDOMIABCTH IBNYCK

Noton BoeB0R pacYeT Moxeatr |
3ANYyCTHTE CBOM DaRETH W TE,
HTO OTHOCATCR K QPYyTHM
PACUBTAM, HO MODOR pPYro@
PACYET MOMET JaNpDaTWUTH

WM COBNETE 3TO.

B 1o ma BpouR -

BOAS Y UIH kIR

KOMBHOHBIA NyHET

MOMET cam "

DCYWECTENTh
NPAMOR IBNYOK
BCBX paNET,

Nictisie
ABa pac-
ETE MOMYT
BEMYCTHTE
BCE pa-
KEThI W
HAKTO HB
MOMET MM

BPEMA KPHIHCA MO®ET DLiTh HCTOMKO-
BaNa KaK NOATOTOBKA K HANANEHHNO, W
TAKHM 00paoM BOIMONKHOCTE BOIHHK-
HOBEHHA  HenpenHamepensoft  sofiHb)
yBeTHuHBaeTeA. B KOHEHHOM HTOrE,
MEHBILEE KOTHYECTBO PAKCT, MOTOBLIX K
HEMENNEHHOMY YAADY, CHHKAET BEPOAT-
HOCTE OLIMDOYHOT O 3aNyCRa, W NONyYeH-
HOE B Pe3ynLTaTe 3Toro ocnabnenie Ha-
OPAXCHHOCTH NCPEBCILUHBACT BOIMOR-
HYI ONACHOCTH HCBCPHOR OUCHEW KpH-
THueckofl caTyaunn, Bonee Toro, a1y
ONACHOCTE MOMHD OCNabnTh nyTem co-
roamesEnil, ONPenens NNy YCIIORMA 00-
VEOMONEKTAUNN OPYHHA B (POLEnyp
NpUBEASHIA ROEPHOTD Opy#xaa B Goero-
TOBHOCTH, KOTODME MOIAABATHCE OBl
MECTEOMY EKOHTPOMIO €0 CTOPOHL
TPEMOANCKNX BnacTen,

Yenonegeckll GakTop HIPaET ®KYe-
BYIO PONb OpPH BOAHHKHOBEHHN PHCKA
olmBOYHOro JANycka, KAKMM Gt HH Obin
YPOBEHE roToBHOCTH. Bee asemba penn
YTIPABIEIng AACPHLIM SPCEHRNOM — OT
TEX, KTO NPHHEMAET CaMbIe OTBETCT-
BEHHLIE PEILEHIN, 10 OMUEPOB, KOMIN-
OYIOUIHY IANYCEKOM — NOOBCPHEHLE Ye-
nosedeckitv crnabocTAM # HACTPOCHMH-
an, MosoTOHRBIE 0 HIOMHPOBAHHKIE ¥C-
nosHA paboTel yoyrybnmoT 3TH Heno-
cratei. (Hdexypersd #a noasoidsof
noake, koTopoe 00LIMHD QNUTCR OBa Me-
caua ¢ npebuiBaHKEM NOD BOJOR, B 3TOM
OTHOLIEHNN e CAOMHES, TAR KAK TPe-
OyeT amanTauWE ¥ NCKYCCTBEHHOMY
|8-qaconomy mmo.) B stiax yonomnmsx
CTpoToe coBnoneHne aNcLUunainmns, w-
EoNaNoWee ynorTpebneHne AnNKorons W
HAPKOTHKOB H BhLITLIBAKOILE: NCHXOMN0-
THYECKYHO WITH IMOUHOHABHYK HAMPA-
WEHHOCTh, HHOMAR OKATLIBAETCA OucHb
CNOKHBEIM,

B 1989 r.,, HanpHMep, W3 75 ThIC. aMEe-
PHESHCKHE BOCHHOCTYMALLAY, KOTODbIE
HMMETH JOTYCK K RUCPHOMY OPYRHID W
CBRFAHHBIME ¢ HHM KOMOOHEHTAMH,
2400 Owmimit OTCTPaHEHBl OT HECCHMA
cnyxbnl. CeMbCOT TPHILATE 3TOYIOT-
pefinam anRoronesM W MPHHAMATH Hap-
KOTHEH, B Y OCTANBHEIX OTMEYANACH
PBCHXOMOrHYeCKAR HOH IMO0UHOHANTBHAR
HCYDABHOBCIICHHOCTD, BbiPAAABIIARCH
B HADYIUEHIN ¢yOOpIiHALMN HITH COBED-
IeHH npecTynHeix aeficTani. Cnetna-
T 13 Crandopickoro yAHBEpCHTETa
I'. Adamc peEXOMEHOOBAT NPWCTANLHES
nafnooaTs 38 ConOATAMM, KOTOpLIE
HMEOT [OCTYN K AOEPHOMY OPyEHID,
OPENOTEPALNATE HX NONBITKH 310YI0T-
pebneHHA HAPKOTHEKAMH H BIKOTONEM;
NCHADMOTH, KOTOPLIE NPOBEPRIOT ITHX
CONAAT, NOAKAK COTHABATHL 0COGLIR Xa-
pakTep ux caysebnex obrsamrocTefl. K
TOMY #e MHOPOE MOMHO COENaTE, 4TD-
O oGnerynTE: paboyne YCIOBME, Bhilkl-
paowHe crpece. (Bee sTH npobness o
NOMHCE cNOcoDoB HX PELUEHHA B HEMEHB-
inefl CTEMEHH KACANTCH W COBETCRON
ROEPHON MALLHHBL.)

B TO #e BpeMA NOTHTHYECENE TRACHE]

CNYYAWHAR AOEPHAR BOWHA
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B TAKONl e Mepe NOJBEPXEHBI CTPECCY.
OHE MOTYT CKE3ATBCR B CTPECCOBOM CO-
CTORHNH NOO BIHRHHEM ANKOTOmR Wan
TICHXOTPONHLIX JIEKAPCTD  HEIARHCHMOD
oT Toro, ynorpebnmoT N oHM ¥X 10
cBoefl BONE WIH N0 MpeanuciaHi0 Bpa-
yel. Taxkwe COCTORHHA HCOBLITHIBATH
Yuncron Yepuwnns m 3utoun Moer. Bo
Bpems YorepreflTekoro cKkasnana e
1973 r. Puuapa M. Huxcon 6yayun 8 co-
CTORHHH CHNBHOTO HEPBHOTO  paC-
cTpoficTHa He CMOT YYACTROBATH B BaX-
HibiX oBCYMOSHHNX, Il 3TO APHBEN0 K TO-
My, yro CUIA npesens B cocToORHHE
BoeroTOBHOCTA CBOM WOepPHBIE CHIThi;
HOIKE BICOKONOCTARNEHHLIE NPENCTH-
HHTENH AIMHHHCTPANHH MPHEHMLTH
MeEphl NPEAOCTOPORHOCTH NPOTHE BO3-
MOXHOCTH HEPAUHOHATEHOID NOBENE-
HHA HEKCOHS KaX rMasHoOKOMAHDYHOLLEe-
ro. [laxe Taxol BesxanocTHLIN nuIep
kak CTanwy WCNHTHIBAN CEPBEIHBIE
CTpecChl B KpHTHYeckuy cuTyanusx. He-
cnocofHoeTs CrpasnTeey ¢ cobofl mo-
WET NPHBECTH K HIMCHEHHIO NOBEATHHA,
gacTiHyHol yTpaTe cnocobnocTH BEINO-
CHTh MPaBNNBHBIE CYMOCHUE HIH Oame
HepauHOHANLHMM DefcTenam. HexoTo-
phie NCHXONOTH NPELAdransd YCTAHO-
BiTE HalmonenAe 38 COCTORENEM H T~
BEAEHIEM TOCYIAPCTBEHHBIX MHIePOH.

Ecni Boe 3TH MEDLI HE CMOCYT Npeno-
TEPATHTE HEMPEOHAMCPEHHBIA 3&NYCK
ONBCHOrO OPYMHE, MOMHD NpennpH-
HETL aru, 4Tobfs ocnabuTs €ro no-
cnencTana. Oonn W3 TAKHX OYERHNRBIX
WAroR — YMEHLWEHHE yHcna Doerono-
BOK HE EXI0A paxeTe, Opyrol — pai-
paboTka MCTONOB YHHNTONKEHHR pareT
nocne sanycka. EcTh ellie 01Ha BOIMO® -
HOCTR — paipaboTaTh cHCTEMY Nepeia-
U CMTHANE Npelynpexiennd, cnocofb-
MYl OOHEPYMHBATE OWNDOYHBIC JAIMY-
CEM W W3pemaTs 06 sToM obe cTOPOHN.
B amHx nenax dubeRTHERBIM OKAIAN0CE
Okl HCMONBIOBANNE PAITHYRLIX KOMGRH-
HEIHA ARYCTHYECKHN B ONTHYECKRX CeH-
copon ans oBuapyxenns MBP, a Gannn-
CTHUECKHE PAKCTH Hi NOABONHBIX NOA-
KAX W KPBINATHIC PAKETH MOMWHO OBINO
Om obopynonaTe mebonslMmMH Hepe-
OATYHRAME, ROTODbIE nNochinann B
CHIHANB! CYTHHEY-peTpascnsTopy. He
NHIIAE MPEAyCMOTPETE I BOIMOKHOCTE
BLIBOOE W3 CTPOR NoAoGHON CHCTEMB
OOHEPYIKEHNA B CNYNEE PEANLHOTO KPH-
IHCER.

Puck ownBoMHON OlIEHKH CHTYa[H,
cemianeifl cO CcnyyafiHbiM 3anycKom,
yeTaHOBKON GoerofOBOK HE PAKETH! M
APYTHMH ONACHLIMK JeRCTEHAME, CHI-
aWTCA Gnaropaps CoOBEPILEHC TEOBAHITND
paboTel NHHHH NpAMON CBRIN (BliepBLIE
peenernodt 8 1961 r.). B nactosmee spe-
mu cemabk mexny CCCP n CIIA ocy-
[LECTRNRETCH 9EPEI AMEDPHEKRHCKHA 1 Co-
BETCKHA CcOYTHHKH, KOTODBIE B OCHOB-
HOM IKCITYATHRYIOTCR B IPAXMIaHCKHR
LEnAx; B Ka4ecTBe ANbTEPHATHELI WC-
NOALIYIOTCE Takwe KaberLAble W pAARD-

KaHanm. Tem He MeHEe OaMe Takoe pe-
ICPEHPOBAHNE HE MONET TRPANTHPO-
BAThH HANEKHYI CBNIL, KOTOPAR TAK He-
obxomMma B yenosrax kpalinero ocnom-
Henitd obcranoski. B cnyvae agepHoro
HAMAOCHHA YRIBHME] B YacTr 3ToR cH-
crembl cBaan. Bonee toro, yae Guino
HECKONLKD cnyyaen, Korga xabennnbie
NHIAA cnysaine nepepesamices. Hanew-
HYH) CERIL MOTYT OBECTEdMHTh ChyTHE-
KH, He HOMLTLIBAIOMHE BOIOEACTENS
paasauny w cnocobeEnie paboTaTe Ha

DNEHE BEICOKOH YacToTe, & Takike npen-
HiIHANeHIbIE NN TPeSOTEPAINeHRA Hi-
PYLICHHA CBEIN HI-98 BOIHHKHOBCHUR
MEKTPOCTATHYCCKOTO NOMA, BbI3IBAHHO-
TO AAEPHBIM BIPLIBOM; MPONCTKATR
paITOBOR N0 «APAMOR JTHHHHD B ITOM
cnyyae Moxuo Gyner uepel MobHNLHLIE
TEPMHHANEI, CONPOBOM RIS NEPETHe-
NONWPOBAHHEIE KOMAHIHBIE DERTPbI.
Cameim neflcTReRARIM, DOREED, CTe-
[YET CHHTATE NPHMEHEHHE MEXAHITIMOB
obcIBpe M HBAHNA PAKETHI NOCAE e 3a-

3ANYCK C NOABOAHBIX NOAOK CCCP

CPABHEHME KOQOB

Pl
H KAMATAH, H ’

MCNONHWUTENRHEBIA

é Kogw Wa gocTyn
K pPOKaTAaM,

H'/ MONYYEHHBIE OT
aamMnonuTa,
AonmHbl Bkl
DREfBHEl B
CTApTORY
CHCTEMY
yNpEENeHAA [o
3anyCKa paKET.

3ANYCK MBP CCCP

Kogel HA gocTyn, coOfieHHLle resETaly Wi KIB, noceinaotce
BoeBuIM pacusTad MEP pMecTe ¢ KOGAMM HA JANYOR, KOTOPLIS
CH# CPABHMRRIOT © KOAEMMW, xpmnmmuc- B ux cedthax
JamnonnT BEOAMT KOO HA GOCTYN B
NpHBeCTH GOBrONOERM B SOGRYID MOTOBHOCT b.

opnuBpel GOBDLIN PRCYETOE MOMYT 38N DEAKETHI.
E'a‘ Pelgparnii

HOMBHGHBIR MYHKT

¥ 3AMNONMT

BROJ KOQA
HA QOCTYM
B CTAPTOBYID

YNPABNEHWA

KannTas,
HENONHATEMNEHEIR
OMHLUBD W 3aMmonuT
ADNMHEI YETAHORUTE
MCTHHHOCTE NPWUKa3a
O 3anyCcKe nmyTem
COABHEHHA HOROS,
YREJANHBIX B NpHKale,

OOULER € TEMH, KOTODLIE

BBOJ KOQA
B CTAPTOBYIO
CUCTEMY

e— 8

AYNsT YADABNSHKA, YTOGR
Nocne 3Toro

EAD GPABHEH HE TAKME MOWET

JANYCTUTE PaKETEL

CUCTEMY

WMBIOTCA Ma NOgnRoENe.
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nycka. [oporocrosilfe NONBITER CO-
INATE CHCTEMY JALUMTRI T DannwcTye-
cKMX pareT lapesin B Tymuk. [1pn coxpa-
wewi neflcTans dorosopa no [MTPO xo-
NHHECTHO pakeT-nepexsarTankon, Gaiw-
pyioumixcs 8 [pana-@oprce (wTt. Ce-
pepuas [laxota), GyneT orpaiiiueHo cTa
ennEnuamn, Takas cHcTeMa (CToHMOC-
Thio oxono 10 mapa ponn.) cMOMET
VIHHMTOXNTE npuMepHo 50 snepuwbix
GoeronOBOE HA NOCNCAHEM YYACTKE HX
TPaekTOpHE B okamerca nexbdexTun-
HOf NMPOTHE KEPBIAATHIX paKeT wan Gan-
MECTHUECKHX [pPaKeT, 3IANYCKAREMbIX C
HoOBOAHLIX NOAoK, CHeTema, WMEOIan
Bonkille ROAMOKHOCTEN, HO JAMPELIEH-
nan dorosopom, oboRgeTcs ellie gopo-
#e. bonee Toro, Ha ceroansukni geHs
He CYLECTRYET PEanbHON MEpPCNEKTHEEL
NPAETHYECKOTD OCYIIECTRAENHA TAKOTO
NpoOcKTa.

CTopoia, BRHOBHAR B CAyYafHoOM 3a-
MYCKE, MOMET CAMA YHHUTOMHTEL PAKETY
N PAIPEITHTE YHIUTOMeRwe Boerono-
BOK B MOMAeTe (CHCTEMa KOMAHIHOTO
YHHUTOMEHHR) CTPAHE, HA KOTOPYIO 3TA
paKeTa MWALENeHa; 3TO eOMHCTBREHHBIN
NMPaxTHYECKH HALEHHBIA MeTOO OCTa-
HOBEH DAKETRI NocTe ciyuafiioro samyc-
ga. B 1971 r. CCCP n CIIIA noanwcany
MANOHIBECTHRIA OOroBOp, KOTOPHLIA
ONPEAENSET, YTO [OMKHA NeNaTh KB®-
fias CTOPOHA B cnyuae ownbovHoro 3a-
nycka. Jorosop conepxuTt Tpefopanne;
... CTDPOHE, KOTOPOf MPUHALNEMMT 3TO
ANEPHOE OpYMME, HEMEANeHHO Oped-
OpUMET BCe Mepkl no obeInpesKHBAHHIO
HIIH YHHYTOMENHK TAKOI0 OPYXHH OO0
Toro, EAK OHO NPHYHHERT kakofi-nubo
viepd.

Tunnuynas aMePUKEHCKAR CHCTEMA
NPEnoOTEPALIEHKS NOCNEACTERR HeCaHK-
UHOHHPOBEHHBIX JAOYCROB MOWET ObITh
OCHOBAHA WA TIPHUMEHENHH wHGpoBan-
HOTO K0Ad, KoTopsifl aRTOMaTHYECKW
BEMOMACTCA TONLED npy 3anycke, [Moc-
fie TOTD KaKk NPUAeT NoOTBEpMIcHHE,
YTO JANYCK HECAHKIMOHMPORAN, ChetM-
ANkHAA CHCTCMA KOMAHIOBEHHA W KOH-
TPONA, PACTIONOMEHHAS B HALHOHANE-
HOM BOCHHOM KOMaHIHOM UEHTDE, € 00-
MOLUILI CTICIWNATBHBLIA CIYTHHEOR Nepe-
naeT koa #a Ooeronosxn. On Takme
ByneT MOCHAH MO JTHHAA TPAMOR CER3N
CTOPOHE, HA KOTOPYH 3Ta pakeTa Haue-
nexd, pMecTe ¢ AAHHLIME O TPaekToORHR
Boeronopok, uT0o6LE GBITH IDHHATE Me-
Phbi N0 HX YHAYTOMCHHID HA NOCACIHEM
vyacTke noneta. Ecom ®e Ccneremy
yHIYTOMEHNA Hy®HO GyneT BLIBECTH H3
CTpOA HENOCPEeACcTBEHHD nepen
CAMKLMOHHPOBAHHBIM 3A0YCKOM, 4T00h!
NPOTHEHHK HE CMOT COPBATH NPeIHAME-
PCHAOE HAMAOEHHE, TO ITO MOTYT Cie-
naTh cHeliMaTbHbie KOMAHINLIE TOApa3-
nenenud, He InneflcTBOBAHHbLIE B TPO-
lecce Janycka.

VerpoficTea YHHUTOMEHNA A0NKAEI
BblTH BMONTHPOBRILL B camMu Soeronos-

KM, ¢ Tem utobm 6eiN0 Kak MOWHO
Bonkile BpeMeHi A8 NPHAATHA PeLle-
HHA. YHHYTOXRATH GOeronoBxH nywine
BCETO B CepeiMie TPEEXTOPHN NONETE,
yToObl yiieph OB HANMERLLIIM,

YunurTomenne nnn obelspexinanie
NONKHDO NOANABATRCR ABYCTOPOHHER
NpoBepKe; 3T0 ODCTOATENBCTRD HMEET
ocoby0 pamHOCTE B CAYuRe BOTHHKHO-
BEHHR EpHTHueckof cuTyauuwun. MBP
Mornl Okl HCNYCKATE KONMPOBAHHEIR
PanHOCHTHAN WNH BhiOPACLIBATE « MAKH-
HY», PErHCTPHPYCMYIO pagapom. Ipy-
rofl BAPHAHT — NOAPBIBATE BoeronoBxKy
NP NOHAXKEHAHOA WX MOLIMOCTH, 4TO
oBecneaHBAETCA MYTEM HWIBATHA HACTH
TPHTHA nepen aeToHaumel. Kpuinatas
pakeTd, nocne Toro kak obeispekena cc
Goepas wactk, moxeT Halpate Gome-
WY BLICOTY, NEPEJATE KOOHPOBAHHBIR
CHTHAT M 3aTEM HAMPABNTECH B CTOPORY
okeana unH CerepHOro NONHOCE, 10€ OHa
pazobuercs wnd  GyOeT YHHYTOMCHE
NOAPLIBALIM 3ANANOM.

XOTA NpHMEHEHNWE TakoR CcHCTeMbl
yBEMHMHT Bec DOCrONOBEN B YCIOMHHT
£2 KOHCTPYENHIO — Bee 3To Gonee ues
YPABHOBCLUMBAETCH CHEXCHHEM MOTECH-
iranenoft onacHocTn oummboyRoro 3a-
mycka. Tes He Menee HH MiHHCTepeT RO
obGopousl CLLA, Hi BOEHHBIC CTIEWIATTH-
CThl HE MPOSBEITH WATEPECA K AOIMOM-
HOMY NPHMEHEHREO CHCTEMBI YHHY TOME-
HUR no koMaige. Taxyeo noismmo Tpyi-
HO NOHATE, eCIm yaecTh, y1o B CCCP,
KEK J2ABHA  JAMECTHTENR MHHMCTDA

HHocTpanusix nen B. Kapnon, nce MEP
OCHAUIEHBI CHCTEMBMH YHHMTOMXKEHIA N0
KOMBHIE.

HMCK cnyuaflHbIX AOepHbiX BIpLIBOE,

paBEMO KaK 1 PHCK BOIHHKHOBEHHR
AnepHoR RORHL], KaKHM Okl MAMNLIM OH
HH Kajanca, gonxeH ObiTh YMEHBIIEH.
CCCP wu CIULA cneayet BuicTpo npoass-
FaThHCH K TPHEMIEMBIM EOMIPOMHCCA M.
B atof obnacT CyLIeCcTBYET MHOTD BO3-
MOMHOCTER [ANA HelanMcHMBIX meficT-
pufl xamnofl crpassl, DonuIMECTBO
MEP MO NMOBLILLEHHIO rapauThil npenoTt-
BPALIEHHE CAVYHARNEX JA0YCKOE MOTYT
BEITH NPEONPHERTE! B OOHOCTOPOHHEM
noprake. Cosetcknit Cowo3, HANPUMED,
§ NOCNeIHes BpeMA TEPEMELIaeT RAuep-
HOE Opy®HE W3 30H HAHOHATBHEIX KOH-
PAHETOR B XPanuIHLE, HANOORUINECH
He TeppuTopul Pocomfickoft Dencpa-
uue. [lnamspyercs THEBHANPOBATE
CTPATCerHYecke paKeTHbIe cHnnl b Ka-
JAXCTEHE, eIHHCTReHHON pecnybnHKe,
xoTopan iMeeT MBP Ha ceoefl TeppuTD-
pus. TMoneaHbiMH cACOYCT CHMHTATE H
MArH B HANPABNEHHW O0OMeERA MEEHHAMMK
mexny mnpasaTenbcreamMn CHIA w
CCCP no sonpocy CHIDKEHHA PHCKA He-
npenHaMepeHubix Janyckos. PamMEn Ta-
KMX AHCKyCccHi HeoGXonHMO PACILHPHTE
i NpHAnedk K HEM OPYTHE ANEDHLIE Oc-
pxankl. Huxorng npexae He Gmno
¢Tonk GnaronpHATHRIA yonoeu#l ans
nnofoTsopHoro obcymnenns nawnofl
npobnessl HA MeXAYHAPOIHOM YPOBHE.

fi /({- K/A'.'(f i r;f}},;zﬁmﬁa

IKoHOMUYECKUE CNaobl
He npoxooam 6eccaeoHo

..M cnads Jedoeol aRmEeHOCTII,
APpONCXOORINE KaXWOme Oecmb Aem,
FARLCRIT (N METIEOOTOSNECK LY [i2ame-
HEHLE, KOMOPHE 8 CEM0 ONepeds, no
dcell BEPORMNOCHI, IA8UCAM om npo-
Wercod, MpoNCXOONIguY 8 KOCMOCe, O
UEM CRUCEMETLCIMBYen ROAMORREMOCTIE
BOIHNKHOSEHIA COMNEUNBIX FLAMEH, Mo~
ASPHBIX CUANUG U MO2HUTHLX GO0TM -
MyeH L »

Vunwam C. [Ixesolc, 18791

KOHOMMCTHI Gonsite #e npube-

raloT K NOMOLLK Teneckona, yTobsl
VBHIETH, AefiCTENTEMEMO §[H CTPaHa
OBRIKETCA K IKOHOMHMECKOMY COADY.
Ononaxo amepuEancene ofoIpesaTenm,
BepoaTHO, Bee B Donbiedl crencHn Oy-
OyT BEIEYKIEHBI CIEOATE 38 PRIRHTHCM
coBuiTiil 3a rpased s Toro, sTobu
COCTAEHTE MOMHOE NPEICTARNCHHE ©
CARATAX, TROWCXOANIULAY B IKOHOMHKE,
XOTH KA®IAH CTPAHA NO-NPEMHEMY HE-
CET OTBETCTBEHHOCTD 38 HINETLI H TAnE-
HHA CBOSi IKOHOMHEH, HE DeaTbHBLIRA

%o cofpITHA MOTYT CEPLEIHO NOBNHAT
TEHAEHLHN B PAIBHTHI Je1080N aKTHE-
HOCTH 38 rpasnuefl,

Ha nporskesnn necarune Tl K0HO-
MECTEI JAHHMATHCH NOCTPOCHIEM C0M-
HBIX MOZEneH B HAZEHIC NOHATE BHYT-
PEHHIE  MEXAHHIMBI,  YIPABRIRIOLINE
UMETAMHE Aen0opof akTHEHOCTH (TEpMHEH
ann ofoInaveHns NEPNOOOs NoobEMA M
cnana B Ikonomake). Brinn wecnenora-
Hbl CHAIH MEXOY BANOBBIM HALMOHAE-
uaiM mipooyktosm (BHIT), sanstocTio,
ACHEMHOA MACCOR B MHOKECTBOM JpY-
[HX TIEPEMEHHBIX BEITHYHH,

B teuenie ANHTENLHOTD NOCTEROEH-
HOTD NepHONAE, KOrE B IKOHOMIKE 00-
MHHHDYIOMIHE MOINUHH Iaaumany Coe-
munennsie LITathi, BAHAHHE OPYTHX WH-
OYCTPHABHBIY CTPEH HA TEMCHME LUHE-
non aenopoft akTuerocTH B CLHIA sock-
Ao nuili.  IMHIOOAHYECKHI  XapaxkTep.
Mposcacuie oTEPRTOR CornacosasioR
NOARTHER, o000l MEpam 1o perysiH-
POBAHHK NPOLUEHTHLIX CTABDE, MPHBENO
£ Gonkinefl CHHXPORHIAUMH FKOHOMHKN
CIIA ¢ OHOMEMECKMMH HHETAMHE B
apyrux crpasax. [noGanekee 3konD-
MIYECKHE TIOTPRCEHAA (TpeXae Boero,

HAYKA W OBLWECTBO

peaknil chavok neH ma HedTh B T0-X 1T.)
MNOBAKANH HA IKOHOMHKY MHOTHE CTPAH.

TpanHuMoHKO BMEDPHKEHCKAR IKOHO-
MHKA HIPATE PONL ONEPEMAIOWETD HH-
IHKATOPA WK CHIHANKHOTO YeTpoftcTRa
pakHero npeaynpexiesus ob xoHoMu-
Yecknx aposnaxe, ormMevact Axeddpn
X. Myp, Boarnasnasumsil ueHTp no wiy-
YEHHIK) MUPOBBIX JIKOHOMHYCCKHX LMH-
Knos B wrone 6uineca Konymbuiickoro
YHHEEPCHTETA, 30 HAYANOM COANA B
CIUA yepel HECKONLKQ MECALEE, K3k
npaenno, caegosan cnan 8 Espone w
Aanii. Myp u Bro Konnerd, HANpHMEpR,
CYHTEKT, YT0 JAMEANCHHUE IKOHOMHYE-
CKOTD POCTA AMEPHEARCKOR IKOHOMITERN
Hayanocs & thenpane 1989 r., a n nepsaTH
APYIEX WHIYCT PHATBHEIX CTPaHAx nep-
BhIE I'Iﬂj'lﬂEH Lie HPHJHHI.‘I-I NORBHNTHCH NE-
ToMm 1990 r. (Myp nobasnser, 4yTO Hau-
Gonee  cYIIECTBEHHBIM  HCETHOYCHHEM
oxazanack Jananwan Cepmanns. )

3a nocnenHes AECATHACTHE MEXRIY
IROHOMHEEMA # NHAHCOBEIMA PRINKA-
s CHIA ¢ oarol ctopors # Anoann,
Jananwoll Tepmasuy W IPYIEX OCHOB-
HhIX TOPTOBLIX TAPTHEPOB ¢ Opyroft
commich IpaunTenbno Gonee TecHbie
CBA3M, YTO NPHBLA0 K ocnabaenmo ame-
puxanckoro nunepersa. B 1988 r. s
CIIA smoopT, HanpeEMep, COCTARWN
oxono 9% BHI1 no cpasHennio ¢ MeHee
qgen 4% & 1970 r. (xcnopT 8 1988 1. co-
cramin 6,6% BHI.)

Kposme TOro, HHOCTPAHHLIC KANWTA-
nomnoxenns 8 CHIA, xotopsie 8 npo-
LOM TOAY MPEBCHIN 72 MIpa Jomn.,
cocTannmioT Gonee onHoll wecToll ya-
CTH BCeX KanuTanosaomenni o cTpante.
Io 1979 r. nabmrounbIc aMEPHKEHCKIE
chepemenns HCNONLIOBANHCE OAR ¢n-
HAHCHPOBAHHA KAMMTANOETOMEHHRA 33
rpasnuelt. Teneps me DeRsrH 3 APyTAX
CTPEH CTANH WIPATE YPCIBRINMARHO BAX-
HYID pons B obecnessnni IKOHOMHYE-
CROIO POCTA BMEPHEAHCKDH IKOHOMHEN,
B noxnane NpeiHASHTA O COCTORHHN
skoHoMuEn 8 1990 r, noguepknsaeTon,
YTO wCOINAHHE NPEnATCTBHH HA NyTH
cBoBoOHOrD MOTOKA MPAMEIX THOCTPEH-
Hbix KanuTanosnoxennid B Coennnen-
Hiie LlTaTw nanecno 6w yiepl amepn-
EAHCKOH INOHOMHEER,

B peaynuTare TRYAHOCTH, BOIHHKAID-
HE B IPYIHX CTPAHAX [HETABHCHMO OT
OOPOMIAIOUIHY WX MPHYHH), MOFYT OT-
pHUATeNBHO OTPpa3MTLen Ha M Gea roro
HEVCTONYHRPOM TTONMOMEHHRN AMEPHKANC-
ko# 3xonomeEn. JacTol B CIIIA oirasa-
€T CHUKEHHE KYPCA ODoAiEpa no 0THO-
LIEHHED K IPYTHM BATOTAM, B pEIynkTa-
Te 4ero Tosaps: i3 Knuenenna monee-
peroT B Kane, Onnako, ecnn IK0HOMHEKN
OpyTHE cTpad OYoyT nNepexHBaTh ia-
crofl, aMepHKARCKHM NPOIIBOAHTETAM
YOACTCR HARTH HEMHOIO NORYIATENER
ceocH nponyKiH.

Ecnn o Topropofl RONRORETYPE MOM-
HO CK23aTh, YTO OHA QOBONEHO TYMaH-

k= iy TR

Werounwe: [seddpw X yp, UsHT uapnnum

HCCNaQoBaHWA WWKNOE SeNOBOW AKTHRHOCTH

HE, TO NONOKEHHE HA PHHAHCOBLIX PBIH-
Eax eie xyxe. [Nocne peikoro cnana Ha
thonnonoll Gupxe 8 Tokwo, B peayasTa-
TE KOTOPOTD CTOHMOCTL LEHHBIX Bymar
Ha Hedi 33 necATh Mocales 1990 1. cHlaH-
mack nouTi Ha 40%, noTok AnoHCKHX Ka-
nTanosnoxenuit B CIHA ymensuinncs.

3a nocnemine WwecTh mecnien 1989 r,
ANOHCKHE (HPMBL TpRODpEnH  amMepH-
KBHCEHX UeHHbIX Oymar wa 17,5 mnpn
noan. Ho notom 3o #e dwipMe npe-
BpATHANCE B HPOSABLOS Takux Gymar i
B nepeoi nonosrre 1990 1, cBemm ux Ha
cymmy oxono 8,9 Mapa nomn.

Veranopnenwe Gonee TecHbIX CBA3ISH C
FKOHOMBKAME OPYTHX CTPaH TAKME 03-
pavaeT, o CHLA npupancs 9acTi pbl-
HAroE YOpanneHHs ceoefl IKOHOMHKOH,
yreepxiaeT MMon P. Kparman, sxoro-
MHCT W3 MaccauyceTckoro TeXHOMOTH-
YECKOrD MHCTHTYTA. Tpamnunonno de-
aepansdbiil peseperuiil Dank obnanan
OrPOMHBIME BOIMOMHOCTAMY ONA TO-
ro, 4Tofsl NOACTErHyTh WK NPHOCTA-
HOBHTE IXOHOMHYECKHA COAN MY TEM H3-
MEHEHHA BEJHYHHE NPOUEHTHBIX CTH-
pok. Hanpumep, thenepansuniit pelepa-
Hbtil Bank mor Obl OCTAHOBHTE CTIAN 38
CNET CHHMCHHR MPOUCHTHBIX CTABOK (H
TEM CAMBIM CTHMYIHPOBATR CIipoc). Te-
neph ¥e OAHAKD Takoi war npueen O
naneefiiesmy ocnabneHo AHREMANMHD-
ro [onnapa, yaopoXanuio HMOopTa,
4TO BeIBaN0 Okl yBemwyeHne HHdAALHN
H, BOIMOMHOD, YCKOPHND YTeuky HHO-
CTpasnOre KanuTand. «B nelcTBuTENb-
soctit denepanuiniil pelepaanifl Ganx -
LLINCH YBCTH IIPOCTPAHCTEA /114 MAHCEDE,
4 TAKME ONPEOCNCHHEIY BOIMOEHOCTEH
MPOBGINTE HEIEEHCHMBIR Kypcyn, — CHR-
Taet Kparman.

Fronommagecknil cnan s CIIA B cpo
ouepens Mor Onl Takse OTPHUATENLHO
NOBNRATE HA IKOHOMHYECKDE MONOKE-
HIE PROA TOCYIAPCTE, ocobenno paini-
parownxcs crpad. «Co cuMmxenweM no-
kynarensHof cnocoburocri CLUIA 8 npu-

obDpeTCHHI TOBAPOE KaK OANHTENLHOIO,
TdK H KPATEOBPEMEHHOTO NONLIOBAHNTA
(Taxux, kax cuipbe w3 laTwnckofl Ame-
PHEH B AIM) TAKME NOAPLIBACTCH ¥MH3-
HecTOCOBROCT R HALLWX TOPIOBLIX NIBPT-
Heposn, — cynTaer $unan bpaiteep-
mau, rnaspsifl axoromuer DKB Securi-
ties, Helo-floprckoro ot aenenus Dai Ichi
Kangyo Bank.

Jpyrue cTpaskl MOTYT OWYTHTE ITH
AOCAEOCTENA B MeHbIER cTencam, B
CBAIH CO CHAAOM CTIPGC AMEDHKAHLIER HA
TAKHE ANOHCKRE TOBRADKI, KAK MacAephl
ANS EOMNAET-ANCKOE T TEACEHIHONHAR
TEXHMKH, HecoMHeHHO, cHmantcs. Ho
YYHTBIBARA TO, 4TO TPH rO/1a HAIAD ANOH-
CKOE HPABITENLCTHO HAYAND NPOBOINTE
KYpC HE8 mnoowpeunme noTpebnenns,
AMOBCKAC hupMEl OOHAPYKIAN, 4TO He-
HACKITHEIE MOKYNIATENH eCTh H B HX cob-
creepHoll cTpane, cuwraer bpafleep-
MaF.

Ho uezasMcHMO ©T CYIUECTBOBAHHA
CnowHol CEAIN © IKOHOMHKAME OPYIHX
CTpay OCHOBHEF OTHETCTBEHHOCTH 38
HEYCTORYHBOCTS AMCPHEAHCKOR IK0HO-
MHKH NEXRHT AMEHHD HE camux Coean-
nennkix Ultatax. Isonomuct w3 Macca-
YYCeTCKOrD TEXHONOMHHECKOrD HHCTH-
Tyra Pyanrep Jopubywr cumrtaer: «¥
HUC CAWUIKOM BRICOKHE NPOUEHTHBIE
crapki, cnwkosm Gonbwoi Gionmer-
HEl DedEunT, CHAMIIEOM NEHHBAR NPO-
MBILIERHOCTh, CTHIIKDM MEINEHHD Be-
AYTCR HAYuMbC MCCACAOBAHMN, CHIMA-
eTcs vpopcHs 0bpaiosaHHOCTH, B Opene
HALIHX NOAATHYECKER fenTeneil roc-
NOOCTEYET NOCPEOCTBEHHOCTE — BOE
370 CcnocoBCTBYET CHIMMCHHK TEMIIOR
pocta Ixonomukin. Eauncreennoii pac-
TyweH obnacTeo 0enoBoH aKTHBHOCTH
OKAIANOCh TPENOCTARNEHAe  hHRaRCo-
BBIX YCAYT, H ITO NPHHECID HAM HEMPH-
ATHOCTH. 90-¢ yAOVT ¥ HAC HA TO, 4YTO-
Bul nNaTHTE NO ITHM BEECETAM®,

auzabem Kopropan u [Moa Yopauy



Hayka B KapTHHKaX

[ToBepxHOCTH BEHEPHI

Ha oyeHb YeTKMX M300PaXEeHUAX 3TON
pogHON cecTpbl 3emnu oOHapymnBaeTcs
CMEeCh YXe XOPOLO U3BECTHbIX
M 3arafjoyHbix ¢hopM pensegha

P.CTUBEH CAYHAEPC

EHFPA — poopan cecipa Jemmi
er paisepansd, MACCe W PACCTOR-

wmie o1 Connua. Ho npupoaa ee
ANOBEPXHOCTH OOMTOE BPEME OCTABANACH
rafinodl, Cepebpmmime ofinaxa, Gnarona-
PR KOTOPBIM OHE OCHEMATENLHD CHEPKA-
ET HA IEMHOM lu?f-‘l'.‘, COBEPIIEHHD CEPBLI-
BAKOT OT HAC €€ NOBEPXHOCTE,

OnHAKO PATHOBONHEI CAHTHMET POBO-
ro OHANAICHA NErKo NPOHEKAINT CKEOTE
obnaunsiit NOKPOB, 4TO NOIBONWAD C NO-
MOLILKD 3EMHBIX PAOHOTCNECKONOR, A
TAENE AMEDPHEAHCKIN W CORETCKNN KOC-
MHUYCCKHY aNMApaTon BOCCOIIEMTE NpHG-
MWEEARYIO KapTHuRy nanmuoagpTta Bene-
pii. H woroa |5 cenTDpR ARTOMATHYE-
CKAR MERMIAHETHAR cramums «Maren-
nans HaguMoRansworo ynpamienss no
AIPOHABT HEC M HCCACADBAHNKY KOCMHYE-
ckore npoctpancTea CLIA (HACA)
NPHCTYNMHAA K CHEMEC €€ NOBEPXROCTH,
HAKOHEU-TO YOAMOCh BbINBNThE HCTHEH-
HYIO npUpany 3Tl nnaneTs:. Benepa —
ITO OMHAMHYALIA MAp, chopMAPORaNH-
akifl Temi we npoileccamii, 4To 1 Jehns,
HO MPABSIIINME K WHEIN BOEYATIRI-
LIHM PeIyIbTaTam.

Yeranosnenuwfl ma SopTy wMarenna-
HAY PAIRONOKATOP ANEPTYPHOIO CHETE-
138 ¢nocobed oDHapYAMBATL NeTANH No-
BEPNHOCTH nonepedsikos ncero 120 s,
r.c. 8 10 pay serbluie oDHADYHMEHABLIX
panee. Ha npupenesusix 3neck wiaoGpa-
senuax obmacTi nepeceeHnoll moBepx-
HOCTH BLIIMAIORT APKIMH, 8 FIIAAKHE —
TEMHEIMHA, TAE KAE PAVTHYNEIE NOPOIRN
0 PATHOMY OTPAKAIOT PALIONOKALLHOH-
HEIA CHIHAT,

CywecTropanuine panes npobnesu
cesan ¢ aMarennanoss (OlHa W3 KOTO-
PhLIX — AOTEPH CBYIA BA uensy 17,5 4)
YOAnocs npeononets. [NMpusepno 98%
CHIMHAMOBR TENCPRL NOCTYNACT Bel nomex,
[Mpusencinsie 3necks Hanbonee whherT-
Hhle HI00pameHIA — ITO JHillb KAMNA B
mope cofpansoll aMarennanoms WH-
hopsamis. Tnanwpyerca, yto aMaren-
NAHR OCYILECTANT CHEMKEY RCCA NOBEDX-
nocTi Bevepi.

n{}H}'HCE!HHE A nNepebE TPH 0OHA
WI00pAKennS, OXBATHIBAIOWINE [HILL

1,5% nopepxuocti, obpabarusaioTen.
Orpomsce KOAHYECTBO OOHAPYHCHHBIX
netanefl yxe nokonebano woew o TOM,
yTo BeHepa — GOniIkas poacTBeHEHLA
Jenum. Boapact nonepxsocTH Besepst,
no-sitteMosy, coctannrer ot 100 MmnH.
no | mnpa. net — odenk ApeaARA no
jesibinv MepEasm. Ho B 4, 5-Mennnapa-
#wol wcTopuw Comsesnofl  CHCTEMBI
BHELIHHE CMOH [NaHeTh NOABEPTITHCE
CHTBHEBIM HIMCHEHHIAM H IPPOINH CPaB-
HUTCIEHO HEOABHD,

TeppacHhle BYNKAHWMECKHE KafThie-
Pl, NMPOTAXRCHELIC MABOBLIE NOTOKH,
CENAMMATLIE TOPHLIE CHCTEMBI H 3amy
TAHNHAR CETHE PAINOMMOR CAHIETENLCTRY-
0T O TEKTOHHYECKON akTHBHOC TH Bexe-
pil. Onnako CYIIECTRODAHHE IHHKY-
HINXCR TEETOHHYECKHMA ONMHT OCTACTCH
HenokalanubiM, Muorse yoaphsie kpa-
TepH, MO-BROHMOMY, Ja0WTE NABOH,
BOIMOMHO HCTeRWeR W3 rOpRYMX criocs,

PAIHOOLPAIHE TOINOrPA®HH
Bexepst Xopowio eNOHD RG WNOM MO3T-
UNNOM PAtNOAOKANEONNGN uIoOpaxe-
nun, baogems wveem wupuny 475 o,
cauny 545 kM m pacnoaoxena sewdy
poanukasn Haava u Tasinus,

Banan 1anadnoso Kpas 6 YENMPE aud-
NO CKORdenue ﬂ'}“mu\‘ﬁ!‘ﬂ'l.[ KV 08
duawempos om 1,5 do 7,5 ks Kynoaa
0 HIANSINNECN Ja00G0E MONOKN PaCno-
AOIEHE 8 MECTIE CXONOCHUR APRUT AN-
weldnsix ofipalosanuil, AOANHOUEXCH,
AO-GHDUMOMY, PAIAOMAME U P ING-
Mi. B nexomopbix Mecmax Kynoad Na-
KAGOBISAIITICS KA 3T PATACMBL | Mpe-
wunsi, POztoses o mpetgunsl Apocmi-
POIOMER K 102, ROXKG NE NCYEIaNNT a
mesMubix 0hIacmAy (2A00Kix pPagRunax)
i NE NEPECEXTIOMCA NEPNENOUKYINPNBI-
Mu uw parsosasu. Taxas wongnzypa-
HUN yROIGIE0EM KO M0, SO MEKTONE-
HECKON o BYaOKaNE WECKON OKMuSNOCTN
RposeARANchk smupoonpamno.  Ouens
memubie oNpyeasie olpaiosanus afqu-
I BOCMONROI0 KM § RENTPE — Mo,
no-gudusMoMy, ocoo0oNNBIE  nepodbl,
CEATANNBIE ¢ NACENIEM METEOPNMA.
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PACTIONOXMEHRHBIX MO0 TOHKON KOPOf.
HecmoTps Ha OdeHb HITIKYIO CROPOCTH
BETPR ¥ NMOBEPXHOCTH, WMEMOTCH TpH-
IHAKH BETPOBOR 3PPOIHKE I EPEHOCH Be-
LIECTRA BETPOM.

Kpose 3mix HagecTHhix o0pazonanni
HMEROTCH HEKOTODLIE OCODEHHOCTH, 18-
CTARNFOINE NIARETONOMDR JAAVMAT L=
oA, Heomnnanywo DONLLIOE YHETD aCHM-

METDHYHEIX YNApHLIX KpaTepoB VEaiki-
BAET HA TO, MTO B NNOTHOA aTMochepe
Hl’.‘i'll.';'.lh! COTAAKDOTCH TAKHE YCNOBHA, NTO
Bonuiune METEDPHTH NOCTHIAIOT EE N0

BEPXHOCTH B BRBGpolLUEHHOe NIPH yOape
BelllecTRO Fil'tﬁFIICLIHal!'TI'_'H onpenencH-
Hil M :'lﬁ[‘lﬁ J0OML rf:_'fl..']HE[:IrT1IIIL'|:iI IPPOIEM
CTPYETYPB! NOXOXH HA DPYCA#N pex, 0o
KEDTOPL HHEQIIA He TeEkma pOda, Tak
KaKk #HIKAR BOOA HE MOMET CYLIECTBO-
BATE HA NOBERAHOCTH B-Elﬂ:trhl NP TeM-
nepatype 450 °C, Boamoxuo, ata Ip
POTHN BRNIBAHA MOTOEKAMHA "r[SIE!I!LlHi]“ HO

PAOWMOANETHM

WHAKON naBb! WAN FOPAYMM ralos W
Nbinbio, BLOpOMEHHBIME NP YIADE
METEOPHTOR,

Ho cux nop «Mareanans npopomnn
TONBKD ChHEMEH HHIMCHHRIX DABHNH. B
nekabpe 1990 r. B COOTEETCTEAR C TTPO-
rpasMmodl HAVHETCH CHEMEE IXKBATOPH-
ANMbHBIYX BOIBBILUCHHOCTEN, TaKk uTO
MOKHO OXIIATE HOBRIX oTEpRTRA. [To
MEPpE TOMD KAK HCCnenORaHHAR NoMoca
byner PACINHPATBOR, YYCHBIM, BOIMONK-
HO, YOACTCA NYYIUE I IVMHTE CHCTEMY
pupTor U painoMor. B Teuyenwe cnes
HinEx MRTR ger sMareanads nonmen
NPOBECTH CHEMEY MITAHET B BOCEMB Pal,
YTO NOABOMNT NOALICHTL PAIPEEHHE |
IANONHATE abensie neTHaR. 3TO NOIRD-
AWT TAKHE NOMCKAThL NPUIHAKM KpaT-
KOBPEMEHHLIX WIMEZHENH TNOBEPXHD-
CTH, KOTOPLIE CAHAOETENLCTROBAMH Bul 0
TOM, YTO reonorHMeEcKan aKTHBHOCTh
Benephl BRICOKE 11 B HACTORLLEE BPEMA.

AHTEHHA
BeICOKOro
YCHNEHWA

NNATO NAKILIMIA

KANLAEPA KONETT

FOPElI AKHA

a

HA AJTBTHMETPHYECKOM uio-
fipaxenun obnapyxusaemca peikuil
nodsesd 2opiozo xpebma Axna, o6palo-
dannozo cacamues xopal. Niadxoe naa-
mo Jlaxuwisy, SEPOKMAG, NOKPLIMOD 1d-
aofl, wIamnsmelics W3 ayaAKanNvecKoil
kaasdepst Kosemm. [MTocae uemevenun
aaasi Koaemm obpymniacs, u meneps
oNa Aexum xa J kM Huxe oxpyxaryel
AOBEPIXNOCTY — Jopaido 2aybxe Hoan-
winNcmaa kaandep Na Iemae,

b

MOIAHYHOE HI0EPAXEHHE no-
K@IdAde™ mpu yoaprsix kxpamepa dua-
mempasm om 37 do 50 ks, aexawue 8
obagcmuy ROKPLIMBIY MPEWURANE Pas-
Kun. Yoapueie xpamepsi na Bewepe

SCMPENaIOMes MaOK 3¢ Nacmo, kax 4 Na
Jemae., Ho na Iemae ui-ia npoyeccos
anrdempueany u ocobenno nod aozdel-
cmanes sodsr xpamepsl Gsicmpo paipy-
WAKNMCA N cmanossmes mpyoucobma-
pyxusmbimu. Ha 6ezenduoll Rewepe xpa-
MEPHI MPEKPACKD COXPAMMANCS.

c

TPEXMEPHOE ITPEQCTABITEHHE
uzobpaxenun xpamepa Doaybxusod
duawemposm 34 xm. Teppacwan anym-
PENNAT CMENT U YERMPAAbNMIG MUK np-
darom emy Goaswioe cxodcmao ¢ yoap-
NbiMi kpamepasu wa Jemae, Jlywe
Mapce. [Maockoe 2aadxoe Onuige Kpa-
mepa Moxem Geime 3anoaNenc Jasoi.

r

Sy A
St

/

nyy
FAQWONOKATOPA

s - TLER TR - -

-
* CKAHMPYEMAR
HDH(EP,-_ -

- -

NMMHAKW MOCTORHHEOID
= AONNEPOBCKOMO
CMEUEHMA
S

~ NUHUM )
OAMHAKOBOR AANBHOCTM

WAL, OCBEWEHHAR } SO
HOM PAOWCNOKATOPA ¢ Attt e &
(PEANBHAR ATNEPTVPA) - In

AHTEHHA ¢ asicoxus xo3fduynenmon youtenns ka « Viazeasones 80 PEMI Kax- . X o | ] o 7

dos0 SUMKD NOAEMa CRAREPYEM noaocy nosepxiocmu Beneps: n nepedaem dannete : [ T e Ry E}"'-’ 7l pipesd v
wa Jesaro, Hi omoeavhinix noAoc cmpoRmcs Moiaivnoe udobpawenue, Padioais- - i v "-gi'f.;"‘!r_-'-._._‘_- J o Vi
muEMeEmMp HIMEPNEM spesMn, Heobxodusmoe paduousmnyascy, wmobsi, oOmpaIgauincy - ¥ ¥ = __i.'. T ? {' P
(M NOSEPXNOCME, GEQKYMLCT HA gemoMamuwecxyro  cmanguro, Hi  amuex ' =4 \

ANNBIY MOCHD ROAYNNME MONOsPagiuio ROSEPXNOCTIN,

16



a

KPATEP B ®OPME INOYKH, no-au-
dusmomy, eduncmaennnsill 8 Coaneunoil
cucmesme, Bepormnuo, smemeopum pai-
pyuiiace 8 niomuoll ammociepe Bene-
pbi, @bII6A8 NECKOALKD MOLYNBLT 8bi-
fpocos, xomopuie 8 ofpazosaiu maxyso
HecuMMempuunyio xapmuny. Paiseps:
Kpamepa & nonepeunuxe 9 u 12 M) xpa-
mepsl duaMempos MeNsiie 6 kM na Be-
HEPE Ne BCMPENGIIMCA, RO-BHONMOMY,
ROMOMY, ¥Mo NeGOALIIRE MEMEOPUMbI
paipywiarmes 8 amsociepe.

b

FEOJIOrHYECKH MOTOOAH wua-
MENNAN PASRUNG, NCREWPENRAN CA0N-
nofl cucmemodll xansonos, ofipaiosas-
WNXCR uF-3a pacuwupenus xopst. Bnoc-
Aedemeuy Kexomopsie xansonst Goian
jaaumuel nomoxasmu  aaasl. [Nupuna
xansonos om 5 do 10 kM, dauna — om
50 oo 100 ks, asicoma xpaeaoli nopods
oxaao 100 m. Bud c ceaepa nod yziom
oxoao 10°,

c
PAITOMBI H BITAITHHBI (Nuxuns
wacms uIoOpaxeNus), soINUKLINE NpU
ofpaiosanuu paitomMos, npOcMEparom-
ca sdoas  paenunsi Jlasuwan. Wupu-
Na obpaicaanull — om 70 M do 7 ks, Ha
UX CEPREPHDM KONHE wacmo HMeemca
apodoszosamoe yaaybaenne, ofipaino
Nazsarnoe «2amboudoss 3 cxodcmeo ¢
2epoest syasmgusomos Nawbu, Nas-
fouds: Mozau obpajosamscs, sxo2oa
NodRoAEpXHOCMNEY MazMda, Kamoax-
KYBWINCH NG CRAABNYIO nopody, omcmy-
nuaa, asiisas o6pYENRE KODbI.
Boaswoe ofipazosanue oxpyzaoil gop-
Ml — IMO KOPONG, MECIO KPYRROMAC-
wmabRo2o HCMeNERuA 2opavell Mazmsi
w3 nedp Bexepoi, Kopone cxoodns! ¢ sya-
KONUNECKRMUE ZOPANEME  MOuKaME  Na
Tesmae, mavusmy, xax na Nasalickux ocm-
poaax. Macwads uiobpaxenus oxsamesi-
saem nosepxnocms wiupunoli 165 xw u
dauwod 575 km. Hi-3a weucnpassocmi
npufiopa ceemxu 8 ¥eprod noaoce Gydym
nAposedensl NOGMOPND,

d

RBIPLIBHAEIM BY JTKAHHIMOM smox-
Ho obLNCHEMb RPONCXOXOENUE Apkoil
obaagcmy, npocmuparowedcs npuMepro
ng [0 kw om gyaxanuveéckozo Kpamepa
duasempons | kM 8 geampe uzobpaxe-
nux. H gopsor apxoll obaacmy Mo X0
APeONOAGIHNTS, W0 SEMPbI REPENECTH
SEWECMAD K MZY NAN XF NOCMENENRo
€20 PACCERAY, 30 HCKANYENREM nodgem-
pennoll cmopoKsl ByaKand.




Kak oxoTurcs
KamMyaTcKas j1apra

Ha cywe nosegeHne TIoNEHEN N3YYEHO JOBONbLHO NOJPOOHO,
HO NpW UccnegoBaHnAxX Nog BoJOW BO3HMUKEIOT ocobble Tpy[AHOCTH.
Hosble npuems! HabnwgeHna No3BONUNK 3arNAHYTb B MUD
noABO4HLIX B3aUMOOTHOWEHNA 3TUX HUBOTHBIX

B. M. BENbKOBWY, M. H. LEKOTOB

YIYHH npexpacio npucnocol-

NEHHLIMI E RDOHOR cpeae, TiOne-

HH ONPEefeneHHYI0 YBCTh CrOe
HHIHH "pUHUﬂ“'T Ha C}'IHC HIMTH Ha Mhaax.
IMpeGoizanie BHe BOAL HOCHT CEI0HHBLIT
XAPAKTED M CBRIAHO ¢ PATMHOMEHHEM,
TTNHBEOHA 1 OTABIXOM. HEHDTBPL!E BHIIE
npH paiMHOMEHHN UﬁpH]}'!{!? rpoMan-
HLI€ nexDHLLA, KAK, HANPHMCP, HIBECT-
Hhle¢ CBOMMH «TapeMamMiy CCBCPHBLIC
MOPCKHE KOTHEH. ¥ KEOTHKOB H OPYIHX
NONHraMHbX AHOOR cemeficTRa  yiua-
cThix THonenel (Otariidae) nosenenme na
Depery B nepuon CNApHBAHKE W DOXIe-
HHAE JeTeHBILER XAPAKTEPMIYETCA Rhi-
Pamennol TEPPHTOPHANEHOCTEHD M Bhi-
COROH arpeccHBHOCTE. Y GOnLIHHCT-
B3 NpeacTaenTensd cemelicTea HACTONA-
X rroneiedt (Phocidae) GeperoBeie a-
NEMKH OTHOCHTENBHO MATOMHCNEHHE! W
BIEHMOOTHOLUEHWA TaM KYO3 MeHes
HDEMET"HIEM; JTHIIE Bp{‘Mﬂ. oT EFH:MI."HII
BOTHNESIOT KOPOTENE CThIYKH ﬂl"l'i{ no-
NLITEAX HKHBOTHEX Noynobnes ycTpo-
HTLCH HNH NPH BeIXoae HA Beper HOBBIX
ocobef.

Tlu MEPE HAKONNEHWA L'HL"_’]_I:'HIIH D o=
ReleHHH Tionenell wa Bepery sce Bonb-
WA MHTEDEC ¥ HecnenoeaTeneh RLkLI-
BAIOT HX OTHOLWICHHA Nog Bogol, roe
PEANMHIYIOTCH MHIHEHHO Bamukie Gop-
Ml NOBEOEHHA, ONHAKD NONYYHTE BHIY-
aneHy HHGOpMAaUHK O slanMoneficT-
BHAX THONEHEel B BO0E, KOTOPAA B MECTAX
HX ("GN TAHHA NPpO3IpaAYHA B NyvdlUeM cimy-
YA HA CYNTAHHLIE METPB, OueHE TPYI-
Ho. Henonwiopanse noasoguodt tene- w
KRHOANMAPATYDL B TAKHX YCHOBHNX Ma-
noMMhEE THRHD, KPOME TOTO, eCmi K-
BOTHLIX NMOTPEROXKNTL, WX [OBEACHHE
MOWET CYLIECTBCHHO H HEllpeOCKayeMo
HIMEHHTBECH

O3TOMY B HAYSEHHH NOOBOOHONO
NoBeacHHA THoncHeR HEDEHUMHMH
HOBLIE MOOXONEL. B HameR cTaThe Pk
nofiner o kamwatcEoRl napre Phoco
largha , orhocauelics ¥ cemMcACTRY Ha-

2 Benpxossa B, M., Wexoron M. H.,
1991 r

CTORLUHX Tionedell, 3TOT BHO, PecLMa
MHOTOMHCNEHHELR, OKAILIBART Gonkiioe
B/THHHHE HE NONYNRLIHHE BAMHLIX NpoO-
MBICTOBRIX paiD w1 cemelicTaa nococe-
Bhix. JleTOM B OCEHLID NAPTA HATY TIRA-
HIT HHP HAa HEPECTOBRIX KOCRKAX NOCO-
CH, BOMIBpALANOMIETOCRE MO I0BRY HH-
CTHHETA B poaHke pexd. CKannuaanch
MODE NEPEn YCTLAMH PEK, OHH Nperpa-
OawT NoOCoCk NYTh, HO B OCHOBHOM HX
nofkivedl CTAHOBATCA CCnADIeHHLIE AN
BomsHble ocobn. OTaeneRBIX THONCHE!,
4 HEPEINKD HECKONLED NECATEOR ocobeil
MOMWHO YBHICTL B DEKAX H BRILLE ND TE-
HEHHK — Ha PACCTORNHHH OKONO KHao-
METDR {HHOrOa M NankLbe) oT MOP#A. MNo-
Kd HEACHO, NO KAKOMY NMPHIHAKY HI CO-
TEH U{Uﬁcﬂ, CEANMUBANOLINNCH B MODC Y
PCYHOTD YOThA, ﬂTﬁilpﬂlﬂ'l’CH HECEOITEKD
NECHTEKOR «CMCNBYMAKORR, IJAXOMNALLINX
BCREN 33 NOCoceM B peky, Gepera koTo-
poil NOCEILANTCA MOOLMKE, CPDEIn FTHX
HKHBOTHRIX BCTPEYAKITCA H KDYTTHEIE Ma-
TEPBIE IBEPH, I ABHLIE ManoneTkn. B pe-
KE MEXIY THOTEHAMI YCTaHARMTMBAIOTCR
OMPENENEHHLIE OTHOLUIEHNA.
CoXpaHsioTcR an ¥ Japry non sonoh
arpeccHRHBIE BIanMOIeliCTRIA N XH-
BOTHLIE TIOMOT@IOT OAPYT JPYTY B0 Bpe-
Ma 0x0TEI? Kak PacnpelenacTCcA OXOT-
HHYLA AKBATOPHA Mexny ﬂfﬂEﬂM‘lh ia-
HHMAKILLHME PATHLIC CTYNEHH COLWRTE-
Hoit nepapxun? Kakoe IHAYCHHE HMEIDT
noaroaxke yen THonewedt? Hecneno-
BAHHA, NPOBCOCHHLIC ARTOPEMH CTATLH
netTomM—ocensio i 1981, 1982 w 1986 rT.
Ha Kro-ianandom nobepesbe Kamuar-
CKOI0 NOOyOCTpOBa, NOIBOJAMNAN ON0Y-
HHThH OTBETH! HA 3TH H MHOTHE OPYTHE
ponpockl. Mu subpann neTnasiuy
Cpead HesslcOKHX rop pexy OQ3cpHyIo ¢
KAMEHMCTRIM NOMEN H BHAYANE BOBCE HE
aymMand, yro xwaw ewbGop ByaeT umMeTh
PELIaILEE IHAYCHHE ONA OaMLHERILHX
pabor. Panee, n3yuns NOOBOIHLIE IBYKR
NAPTH ¢ NOMDLULID THAPOAKYCTHYECKOR
annapaTypsLl Ha perax KamMqaTen, Mbl
yOennnues, uTo ¢ Depera MOXHO YBH-
NeTh ML 0% eHL HEMHOMD — MOMHMO
BCErD NMPOYETND NOTOMY, ¥TO BOOA B ITHX
pekax oDRMHO oOueHL MYTHAR HI-33
OTrpOMHDID KONMHYUCCTHEE BAIBCLUEHHLIX
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wactiil. Pexka Ozepras oTnAYanacs oT-
HOCHTENBHOR MpOIPAYHOCTEID BOOLl,
HTO W NODYIHNO HEC HAYATE HCCNEOOBA-
HHA TamM.

Mecto vabmonesna Ha pexe Oneprodt
Buine eufpano na crenke BeromuHoro
Mupcd, BOAne KoTopoil pexa, nepen TeMm
KAK YCTPEMHTLCH MO OTHOCHTENBHOD ¥3-
KoMy — okoao 60 M wMpunoi — pycny
B MOpe, 0OpA3YET BRIDAMCHHOE Npen-
YCTHEEBOE PACLUMPpEHNE (CM. PHCYHOK HA
¢. 22). CropocTh TeweHna Hanbonsilian
abnuin nonorof necwanoil Kocwl Hampo-
THE MHPCA, OCTANLHAH e YACTL TIpen-
YCTHLEROTO PACLUMPEHHA PEKH MENKOBOI-
HAR, C Manon EIZU]TI.'H.'T!-I'L'P TCEYCHHA.

C noMolllkio NOPTaTHRHOH rHapoaky-
CTHYECKON CHCTEMBI, COCTORBLUEH 3
rnapodona, YCHNHTENR H MaruuTodo-
Ha, Mkl BEMH NEPHROOHYECKY M) DETHCTDA-
UHIO IBYKOB, WINABAEMBIX NAPTraMH B
painEuHoe BpeMA cyTok. [lonyueHnble
NAHHKBIE KPpacHOPpeulBO CRHOSTENLETBRO-
BATH, 9TO Noo BoOoA wna Oyphas
HHTHb,

Ho mccnemoBanme 3IBYKOBBIX CHTHA-
NoB, aHATHI HX YACTOTHO-BPEMEHHLIX
Kﬂpa!.’TEPIIL_FH'I{ H IL'IEEE‘II{tJHHEI[HE camm
no cebe MOINH MHIILE B MATOR CTENeHN
npUbnUINTE HAC K TIOHAMAHHIO TOID,
uTo OYKBANKHO B HECKONBKAX [IArAxX
NpOHCXOORNIO nDon BOOORA. nl,’[]EI-DIEI'
YAnkHbIC HADMOOCHNA, NaXe B OTHOCH-
TenkHe Tpo3paunHoil sope pexn (aep-
Hof, npHHecnH HemHoro uxhopMaling.
M mul pelmmanw HCNONBIOBATE O7R HE-
Gmonennil Geperopyi0 #BRILLEY® BLICO-
Toll okono 15 M. 370 NOIBONANG Cne-
IATE 313 NOBeIeHReM Napr Non acnoil Ha
rnybune a0 2—3 M, T. e, NPAKTHYECKH
Ha Donkitell YACTH W3yvaeMmol BKRATO-
pui. Ha apdexTannocTs nabmonenwil ¢
wBLILLKH Y CHIBHO BANAIH NOrOOHLIE YC-
JIOBHH; BHONMOCT B B BOOC ﬁh]ﬂ& HAHOYY-
melft B ACHYIO conewnyilo noroay Gel
peTpa. B nenom norona GnaronpuATeT-
BOBAA HADNWOIDEHHRM H HAM YIANOCH
nﬂJ’I}"‘"TTh NOBRONMBHOD ”ﬂ.‘llf)‘lﬂ HE.I"ITIIII}'
MNOAROANKIX BIAHMOOTHOLWEHRR Tione-
medt,

Briacunnock, uto nenwit pan hakto-
POB ONPEOACNRET, CKONLKO THONEHEN 3af-

KAK OXOTWUTCH KAMYATCKAR NAPIA
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OET B PEKY, KAKOBO DyNeT Nx NopeacHHe
HCTEHYT JTH OMH HIDABATE IBYKH MO RO-
noi. K nanbonee BaxHeIM 13 3TRX Dak-
TOPOB MOMHO OTHECTH HHTCHCHBHOCTE
X0Oa nOCOCH BO BPCMA NMPHNHBA H OTNH-
B, NMPHCYTCTRERE W OeCTRHA 9en0BeKa,
A TAKNE CKOPDOCTE TEUYCHHMR pPEEH.
Ocernio, B koHLE ceHTROpA — B okT=RO-
pe, B pexy OnepHy NOOHAMAKOTCH
rNaBHbLIM DGFEHDM nBa BHOa MTOCOCEBLIX
puilb — roneu (Safvelinus malma) n Ku-
wyy { Oncorhynchus Kisulch ); oHm, KaK w
OCTANBHLIE NOCOCERLIE, HOYT B PEKY Ha
HEPECT B OCHOBHORA MacCe NHLIL RO BPE-
MR npunusa. Ouens Mano pelbsl 3ax0-
ONT B PEKY BO BPEMA BRICOKONM MmManoil po-
Abl (HENDAHOID OTNHBE), 4 MPH HHIKOR
siTol Boge (NOAHOM OTNHBE) X0OO Phi-
OBl NONKOCTLIO TpekpaliaeTca. CooT-
BETCTRBENHO ITOMY MAKCHMANBHOE YHC-
no JNapr HAXOOWTCH B PpEKC B TEWEHHC
2—3 4w no W nocné HaARBLICLWER TOYKH
NPHINBA, XOTH NMOYTH BOC AKHBOTHLIE

NAPTA{Phoca larghd)— 0ObiYHBIA ANA KaM4aTCcKOro nonyoc:
TpOBa B[] — OTHOCHTCR K CEMEWCTEY HACTORWMX TIONEHER.
Anm BCex NpeACcTABMTENEW 3TOMD CEMEACTRA XapakTepHo OT:

MOCYT OCTABATELR B PEKE, EC/AH TONLKD
HX 4TO-nHB0 HE CNYTHET, H NPH BRICOKOH
sanofi sone. Bo ppess nonHoOro oTNHBA
OTCYTCTENE PLIbEl H YBEIHSCHIE CROPO-
CTH TCYCHHR BOOLI B pPexe JACTARNAKIT
Goneiuyio wacTe THONERER YX0OHTh B
Mope.

OOLIvHD B MPHTHE B pexe (hepHan Ha-
XomHToCE okono 20 ocobell, npusem Boe
OHI PACNONAranics He ganee 100 — 150w
OT ¥CThH. ﬂ.."lﬂ OLIXAHHR W OTOLIXA HA ND-
BEPXHOCTH BOOLI IBCPH  MPEInOuSTATH
QMpeneneHHoe MECTO («NATAUOKR) — BaM-
OHMO NOTOMY, YTO OHO PARHO YOANEHD
oT EC’]:I'L'I OB M Ell‘.‘lpl.'l-l..”l'b TEYCHHA TAM HE-
BonLlLan.

TMoxckoroe BLUKHAAIOLISE NOBENCHHE
KPYNHBIX 7apr HAOMIOOANOCE B TEeYeHHE
BCENO APEMEHH, KOMOA NOCOCH — JaAXEe
x0TH Dbl oTHENBHbIE OCO0H — NOOHMMA-
ITHCE BBERX MO PEKE. ITO NOBENCHHE Rki-
rnaneno cnenyioumsm obpalom. IMocne
OTOLIXA HE “NIATAYKED MHBOTHOC YXOIH-

no noa pony Ha rayouuny 1,5—2 M # ua-
HHHAMDO MCONCHHOE NEHMCHHE — HMdT=
]'.II}JTFTPGH-'].HIIE“ — T !IDF‘IFEHHEHIII(‘F K
CTCHKC NHPCR, HHOTAA NO cnosHol neT-
neoOpaivofl TpaekTopHM (CM. PHCYHOK
Ha ¢. 23). Teno apepa npH 3TOM HAXOIH-
Nock B CHeUMHYECKOM HAKMOHHOM NO-
MOMEHNH, MPH KOTOPOM €0 NepenHHA
HacThk W TonoBa pacnonara.mcb HE-
CRONBED HHAE 3a0Hed wacThn Tena. Tio-
neHb NOAXOART K cTelke napea n muwbo
He Crélna II.H']'[_"‘}'."I!I-!TI'UIJ-EL'I BOOTE HET, .‘]HE‘U
OCTAHARNMWBANCH, YCTPAWRAR 33caIY.

B MHICAOE NONOMEHKE TNl EHBOTHO-
o OTHOCHTENEBHD YCThA LITJPE.L].E'I!HL'TL‘H.
BEPORTHO, EHE‘]’.‘IDE‘TL.I{‘I i HAINMPARNEHHIM
NRMAECHHA BOOLI B peke. Bo ppema npu-
NHBA MOPCKa® BOIA NOCTYNACT B DEKY.
Y70 pPLIKD YMEHBLUIGET CEOPOCTE Tewe-
HHS PCEH, @ SACTO W NOBOPAYHBACT €¢
BCMATE, JIADTH CTapaAOTCH NEpRATLCH
ronoBoi K YCThIO PEKR, HO HI-38 Teye-
HHA OKaILIBAIOTCH 100 HEKOTOPLIM

CYTCTEME YWHOM PAKOBMHKEI, OHAK0 Napra NpexpacHo painw:
4aeT IBYKM NOA BOOOA W Ha BO3gyxe.
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MECTO NOCTAHORKM
TMOPO®OHA

NAPTH 3AXO0AT B PEKW Kamuatckoro NonyocTPOBa BCNef 3a MAOYUWMMM Ha He-
PECT NOCOCAMM, HTO NPOMCXOAWT EXEr0QHO NETOM U OCeHkID, OTHOCUTENLHAENA Npo-
apauHocTe Bofikl B paxe O3apHOf, PACNONOMEHHOR HE Kr0-3anagHoM nobepexse
KaMuaTki, ¥ McnoNsLIosaHMe anf BU3IyanesHbix HabmogexHni cBelWxke NOIBONWIK
asTOpaM CTATLW YBMEETH MUBYIO KAPTHHY NOABOAHLIX BIAUMOQENCTBMA TIONEHER,
OoNONHATENBHYIO WHDODMALMIO O NOBEJEHMHW MWMBOTHLIX NONY4ANA € NOMOWRKD

rUAPOAKYCTUHECKOR AnNapaTtypel.

YoM, YOHTHRAHILEECH NEACTRHE TeYe-
HUH PEKH B OTNAR NPHBOANT K TOMY, 4TO
HHBOTHLIE B 3AcAfe OPMERTHPORAHLI
ronosofl B CTOPOHY, NPOTHBONOMOMNK-
uyio yersio. Tpu ITom obsivHO coxpa-
HACTCH CHCUNBHUCCKAR HAKIOHHAR N0,
npH KoTOpoil TONOBA N NEPEIHAR HACTE
TEAA PAcnONONKEHB] HECKONBED HILRE,
e IAONNNR,

HaHibie o LINTENLHOCTH NATRYARPO-
BalMA 11 HANOMIEHHA B 3acane (1. e. ©
spemenn npefpanns noa Bonoit), a
Tax#e 0 NPpOJONKATENEHOCTH Ikl XAHHA
Ha NOBEPXHOCTH BOALL Bhi/IH NOAYHEHL]
8 peaynsTare nabmonenwil 3a KpynHofl
ocobbio, HMeaLIEl ccTecToeHHbLIl Map-
Kep — wneobuiuHo ceeTnwlill OKpac wep-
cTH. ¥ 3TO10 KUBOTHOIO BpemA npedbl-
BAHWA NMoN BOOON (IMXATENLHAR NayIa)
MeEHRIOCH B mpenenax | —7 s, a npo-
OOMEATENBHOCTE AMXAHHA HA NOBEPX-
HOCTH BOJOLI COCTABMANE NONMMHYTEI
unu Hemuoro bonee. Cyaa no naBmone-
HHAM 38 OPYTHEMP OcobAMP, AMWTEenb-
HOCTE ObiXaAHMA BAPBMPYCT B LWHPOKHX
npenenax — ot 12 ¢ oo 1 mun; obevMHO
NAPIY COBEPIIAIOT BAON—BLNOY B CpeI-
Hem pai B 2 c.

OGuapysus puiby, napra wassnact
CTPEMHTENLHOE npecicaosanue. [an-
KEHIE THONEHA BO BpeM#A Opocka paino.
ofpaine 1 MORET NPONCNOANTE B TON0-
ECHHH EHBOTHOID HA CITHHE H HA ﬁﬂﬂ'

A AKBATOPHHM pexn (nepnofi
OXOTHTHCE Japri, PAITAYEI0IINE-
CR MO BOIPACTY H PAIMEPAM H HMEIOLLIAE
BCMEACTRBHE ITOM0 PAIHLIA COUHANTBHALIN
CTATYC, T. £, JAHNMAIDLLWE DRINOE NO-
NOMEHNE B COUMANLHDN wepapxun. dns
TiONenell, TAK WE KAk [08 MILOTHN OpY-
i MHBOTHBIX, XAPAKTCPHD NPORABIC-
HHE DOMIHHPORAHHR BOnee CHILHLIX |
npucnocobieHibix ocobel Hal OpyruMu
NPpH  CONMANBEHBIX  BIAHMONECTRHAX,
BOIHNEAIOWINX  HI-38  OrpaHiuecHHOCTH
Kaxoro-nnbo pecypea, 4TO BLIILIBACT
roukypentmio. (Knacowaeckns npie-
POM MECTKON HEpAPXHYECKO R Opratyia-
1A CAYAHT TAK HATbIBACMBbIf NOPRNOK
knenanmn ¥ kyp. bonee nabmnunire
CTPDYETYDR CBONCTBEHHB KpPbICEM M
npumaram,)
Yugcten pexn Oaepuoll oxasanice
BEChMEA HEPABHOUCHHBLIMKE NNR THONCHE-
el 0xXOTHE, W AMenno ITo obycnoanno

HEPABHOMEPHOE PACOPCOCICHHE HA AK-
BETOPHA MaTepLIX W Mononwx ocobei,

Tronenn bibexTHERD HCNOMLIOBANN
HAXOONBIIYKXCA B PeKe CTCHKY nupca
{eM. pHCYHOK HA ¢. 24) B KayecTBe npe-
NATCTEHA, K KOTOPOMY YA0OHO NpPHH#H-
MaTh npecnenyemMyro puiy. 3necs na-
Bmopanoce wawboneuree uncno Gpo-
CEOB, B TOM MHCNE € YCIEHLIM 0KOHYa-
Hmenm cenitie 85%. Ha atom camom
ynobHOM ONR OXOTL! YHacTKe aKBATO-
PHH  [EPHUIHCE  NPEHMYLLEC TREHHO
KPYTIHBIS, JANHMAKILNE BLICOKDC Hepap-
NHMECKDE NoJokeHne ocobu. Mengne
naprun TyT gesanu Gpockn s mpen-
K3, TOrna KaK B MAMONEPCneKkTHRHLIX
yHACTKAX HA Menkosoake, waoBopor,
peoKko OXOTHANCh KPYOMBIE IBEPH.
Kpynuar ocoBs, natpynupylouian yea-
CTOR ¥ CTEHKH NHPCA, OTTOHRNA OPYIaX,
OKAIABMHXCH TOBNMIOCTH, HCNONLIYS
MNA ITOTQ YAAPE! NEPEIHHMM TECTAMM H
AKYCTHYECKHE CHIHAMKLI, HO YAlIE BCETO
DEIND NOCTATOMHO nuIL peikoro Bpoc-
Kd B CTOPOHY BTOPralolerovs Ha yva-
CTOK MHROTHOTO.

Korga xakas-To w3 1apr Gpocaercs 1a
priboil, naxonswmecs nobnraocTn 2—1
ApYrHe ocoBi TYT ¥e NPHCOLINNHIOT R
& norose. To sawm garnsiy, 8 Bpocke
1a nobeivedl 8 60—80% cnyuaen yuacT-
BYIOT 2—4 MHBOTHBIX OOHOBPEMEHHO.
(MpocTo ¢ Gepera, Be3 WBBILKHY, TPAK-
THYCCKH HEIAMETHO, 4TO B TAKOM rpyn-
nopoM OpOCKe MPMHHMAIDT YUACTIE HE-
CRONMBLED TioneHellt — v wabmwonaTtens
COMIHETCA BNEYMATACHUE, YTO puby npe-
CNEAYET AHIlL OOHO RKEBOTHOE, )

CyuecTayer, No-sHIHMOMY, onpene-
nernoe pacctosnne (okono 10—15 M),
HAYMHANR ¢ KOTOPOI0 «COCEaH» NOARNH-
YAKOTCH K NPECNENOBaHHID XepTakl. Jac-
PH, HAXOOHIIHCCH JANLIUE 3ITOMD pPac-
CTORMHA, PCarHpPYIOT Ha OXOTY cocen-
HEN Napru D NOROPOTOM FONOBLI B
cTopony OpoOCKa, OCTABRHCL HA CBOEM
mMecTe. JKHROTHBIE, KOTOPLIE BO BPEMA
HauAnd norowd G #a NoBEPXHOCTH,
IHAMHTEABHO NOIKE NPRCOSOHHAMKITCH K
OXOTe, 4eM Te, KOTOpLIE DKAIANHCE B
ITOT MOMEHT noa Booof. Cnyuanoch,
4TO Phifa H NPECAEaYIOIINe €8 THINEHR
DYXBANLHO HANETANN HA OTOLINAIOLLIYIO
HE NOBEPXHOCTH BOMLI NAPTY, Yes NpH-
BOZHIN 6C B DAHHKY.

Ipu Takol axonnekTHEHOA» oXOTe
BEPOATHOCT b YCNEXA OMEHb BLICOKA (He-
vnaua nabmoganacs mue B 5—10%
cryuaes), no-puAnMoMy, Baaronapsa pe-
IKOMY  OrPAHHHMEHNED  BOIMOMHOCTE
MEHCEPA ONR WCPTREH. AHANOTHYHOES
NoRenenne, kKak GO0 yoranosieno oa-
HHM H1 ABTOPOR ITOR CTATHH, A HMEHHO
B. M. Benskormmes, ¢ xonnerass ia Ha-
CTHTYTa okeaHonori ss. 1. T1. Whip-
wesa AH CCCP, xapakTepHo s
nenwdmuon: pce wmuoroobGpaiie  wx
apumennit  npH  OXOTE  NOMYHHEHO
rnasHoll janaye — orpasmNiTe  nNo-
OERKHOCTE HEPTELI.

KAK OXOTUTCH KAMYATCKAR NAPTA

A MECTO «3ACAfbIs

1 TOYKA 3AHGIPA

2 TO4YKA BLIHLIPA
—  TPAEKTOPWH
——_ +NATPYNHPOBAHWA=

e e

NATPYNMPOBAHWE arkBaTopWW pPEKW — NOMCKOBOE BRIMWAIOUWES NOBEgEHWE
KpYyNHLIX NEPr — MomHO ObiNg HAONMAATE NWLb C «BbillkMe, MNoAbiWAE HA «NATAY-
Kew, CNysuBleM cObiNHLIM MBCTOM OTABIXE, NAPra yXoQuna nof Bogy Ha raybuHy
okono 1,5—2 m n HavWHana MegneHHo ABMraTeCA K CTEHKE NUPCA, YacTo NO cNoM-
HOW NeTnecBpaHol TpaeKTopMK, MNpK 3TOM TENO MUBOTHOMD NPHHKMAND cneLudu-
YECKYIO HEKNOHHYIC NO3Y (Cnpasa), NpW KOTOPOW NEpeOHAR YacTe T&na W ronoaa
pacnonaranvce HUME 3agHeR YacTu Tena. Napra npuBnMxanack K CTEHKE Nupca
W NWBo NaTpyNMpoBana Baons Hee, Nubo ocTaHasnweanace 8 aacage. B nocnegrem
Chyyae coXpaHAnNacke T4 & HAKNOHHAR Noaa.

Bo spems rpynnossix Gpockon obbiy-
Ho WABMIONAKTCR  ArpecCHBHO-KOHKY-
PENTHLIE OTHOWEHIR MEKIY TIONEHN-
sin. Hepenko B fneane oXoTsl BOIHIKA-
10T CABATEN — JHEPTHYHEIE YNAPW Co-
NEPHHKOR NEPEIHNMI TACTAMEN, HAIANb-
HEIC KOHTAKTEI (ThIUKH HOCAME) B YKV~
Chbl. B pETYNLTATE KOTOPRX paiba nocta-
ercA obbivio Bonee KpYNHOMY H CHIL-
HOMY MHBOTHOMY O&#e B TOM Clydac,
ecii mepronavansio Geina cxsavena

apyrofi ocobero. OcobeHno anuTeENb-
HEIE H OWECTOUCHHLIE CXBATEH, CONMPO-
BOMAAKIIMECS NMPECHEOBAHNEM, PO~
HCXOORT NPH CTONKHOBEHHAX NPHMEPHO
PABHLIX O CHITE W COLMANBHOMY CTaTY-
CY CONEPHHKOR, KOTOPLIE MPH ITOM MO-
I¥T H3OABATL cheundiieckie aKyCTHYC-
CEHE CHIHANBI .

Cron y4acTkH pedHoil AKBATOPHE, Me-
Hee ynobHeie anA oXoThl, Bhinm | ¥ He-
Gonsumx ocobeii smikoro paura. Mono-

Akie NEPri 0BLIMHO DCPXKRANHCE HA MEn-
komooke nubo oxono Gepera, NpPOTHEO-
nofowHore napey. Broumo, n3-3a ne-
yaoBHOCTH OXOTHNYLHN YMACTEOB, &
TAKKE OTCYTCTRHA AOCTATOMHOTD Olbi=




24

B MWPE HAYKW-1807 | NP 2

TPYNNOBLIE BPOCKW NAPTH npu obbivykex HaOMOgeHURX
c fGepera 3amMeTwTe GOBONLHD TPYOHO, NOCKONERY NOBEPX-
HOCTE BOQL! HE BOAMYWEETCA, QAME BCAM MWBOTHBIE NPOHD-
CATCA Ha ryBune scero 30—40 cm. B nyuiiem cny4as MomHo
YEWJETE LUBHTPaNEHOro 3BEPA, 00bIYHO HACTHMAKDWErD phiby.

TA OOHHOYHKIE MONONLIE RWBOTHRIE
IHAYMTENBHO poke J00HBAIOTCR yonexa
B NpecnenoBanind petbsl: OEN YOYCKAKOT
WEPTRY B CpeOHEM NOMTH B 2 pa3a wyaile,
yeM KpyhHele Bapocnwie naprun. Boa-
MOMHO, B CARIN ¢ ITHM MONOOLe Ocobn
BO BPEMA OXOTh N0/ALIVIOTCA cnewndm-
YECKHMH TAKTHYECKHMH Npiemany, Ta-
KHE MABOTHEIC VIIOPADOYEHHD Pacnona-
TAIOTCA HA MENKOBOOLE NPHMEPHO Ha
paniiom paccrontnn (5—10 M) apyr ot
opyra, obpasys CBOEro poIa N0OBUYIO
«CeTh». YHCMEHHOCTH Takol «ceThy B

JARMCUMOCTH OT anellnnX GaxTopon
MEHANACE OT Heckonskux ocobell no
TPEX JeCHTEOR; COOTBETCTREHHD BAPLH-
POBAITH KONTPOSHPYCMAN AKBATOPUA M,
oucannHo, 3hdekTiaHocTe nosa. Tlpw
BONLILDT YRCTEHHOCTH RUBDTHBE Pac-
NOAAFATHCE NOMTH B LHAXMATHOM MO-
PRIOKE B OB&, & HROTA 1 B HECKONLKD PA-
nos. Tomanamuys B aceThs puiby wa-
YHHAIH MPecNenoBaTh cpasy 3—4 cocen-
HHE fapri, 4To Peiko orpaHiyHBANG
BOIMOKHOCTH MOHEBPA ONH MEPTHLI.
Kax ronopunocs, APH  IPYNNORLIX

Fpynnogsie GPOCKK, KOTOPEIE CTPORTCHA Ha arpeccHBHO-KOH-
KYPEHTHEIX OTHOWEHWAX, CYWECTBEHHO NOBBIWEKOT BEPORAT-
HOCTE NOWMKM pPeiDbl — BEPOATHO, NOTOMY, JYTO MepTea
OKAILIBAGTCA OrPaHMYEHHOR B CBOWX MBHEBPAX M, YOKOMb-
3HYB OT OHOro NpecnegosaTenn, NONafasT B NACTL QPpyromy.

Opockax weynaya Gppaet penko. Taxmm
obpajoM, uceTsr — caocobpainan op-
Ma KOANEKTHAHOT O NOBENEHNA — YRETH-
HARAET BEPORTHOCTE MOUMEN PRIGK 18
MOnookix isepefl. Mil npeanonaracm,
HTO CPelH MPUMEPHO PARHBLIX TIO CBOMM
(HHIMNECKHM BOIMOMHOCTAM MONOABIX
AAPr chiTOe MuROTHOE DyneT nMeTh We-
CRONLKD MEHLIIME YPOBEHE MOTHBALINI,
BCMEOCTAHE Her0 BO BPEMR CREOVIOLIET o
rpynnororo Gpocka nobuiva pocraeTcs
kakof-uubdyos apyrofl ocobn. Murepec-
HO OTMETHTE, NTO KPYNHKE 1BEDH, Ha-

KAK OXOTUTCH KAMYATCKAS NAPTA

XONFLUIMECH Y CTEHEM NMHEPCa HNH B Opy-
rHx yOoDHLIX AN8 0XOTh YYACTKAX AKBA-
TOPHH, MOTYT BLIMOMHATE MPH 3ITOM
PO NACCHBHEIX HIIH AETHBHEIX 3dI0H-
LHKOB PLitbel B aceThn, oBpaIopaHHyIO
MonoawME  HHBOTHEMH. [MTogoBusie
«CeTH® (BOIMONHO, ODpAIOBAHHBIE
ocobasi paznoro poapacta) benskormy
nabnionan Takxe poonk nobepewns 3a-
nmea KambBaneusth # y Meica JlonaTka.

CyILUECTBEHHO BNHAET HA TAKTHYECKHE
OpHEMBl OXOThI YHCAO HHBOTHHIX B
rpynne. Onucannas pLille CHCTEMa KOH-
TPOMAR B CASKEHHA Napr APYT 33 Apyrom
nog soaofl W BLITCEAIOWAN HI HEC BO3-
MOMHOCTE MPYNNoskiX BPOCKOR MOTYT
npuBoIHTL, ocobenno B meGonbLIHX
rpynnax, ¥ Takoil dopme TNOHCKOBO-
OXOTHHHMBETO NOBEOEHHA, TIPH KOTOPOil
DONBIIMHCTEO  MHBOTHBIX CTPEMATCH
MOABAATECA HA NOBEPXHOCTH BMECTE N
HAXOMNTLCH NoA Boaoh BoNMLuiyio 4acTL
BPEMEHH TOME COBMECTHO. 3T0 Beino
HaMH MNOKa3laHo MyTeM pPerncTRalHH
BpeMetid NORBAEHNA HHUBOTHLIN HA NO-
BCPXHOCTH W ¥YXOOA non soay,

[Mofiman prdy, mapra arnaresipaeT oo
LETHKOM, CCNH TA NOAXOAALETD PaTME-
pa, a wepecuyp kpynuyio puby ceenact
no wactam. [oepamme puibul Momer
NPOHCKOANTE KaK HA NOBEPXHOCTH, TAK
¥ non sopoil, B nocnenwes cnygae wH-
BOTHOE COREPLURET PEIKHE FArNATHIBA-
JOUINE NBEHMEHHA NepemHell uacTeio Te-
na, HAYHHAR C TONOBRI WepTBLI; NpH
KaxnoM TakomM apixennn puifa bee
rayixe yXononT B nacTe Tionenn. Tlpo-
LECC IArNAThBANNS NOA BOAOR NpOaOH-
maetcsa ne Gonee 10—15 ¢, necmoTps va
TO, 4TO RO BeeX BaGmOnaniumxca cayua-
AX wepreofl Owin kpynuuifl  [Becom
2,5—4 xr) xnmys.

lMoenauwe peibkl HA NOBEPXHOCTH
NPORCYOOHT MNO-PAIHOMY B JABHCHMO-
CTH OT TOr0, HACKONBKO INEPE TONONEH
H KEKOB ero couRansiuii cratye. Mono-
MAaR Napra Jarnatesaet peiby TOponan-
8o, kaxk Gynro onacascs HANANEHHA, He
Gonee nonsMunyThl, Kpynueil 3peph Bul-
COROTO panraecT aobLMy HECKONBKD Ac-
MOHCTPaTHEHO, OcobeHNHD ECIH VkKe He
O4EHE TONOOCH; NPOLECE 3ATATLIBAHEN
pacTArneaeTcA 0o 2—35 mun, Mrorna on
momeT pame Opocnte prby, wtobm
OTOMHATE KOHKYPEHTE, & NOTOM BHOBL
nooxeaTHTh Gpowennyio nobemy o
NPECAENOHATL OPYIYI0 ocolb, HE BbiTY-
CKas #epTey W3 nacT. B penkux cnyya-
HX BO BPEMHA CXBATKN 183 THINEHRA, Blle-
NUBLUIHCH B 0aHY pLIbY, paipsiBaloT e,
1 KSEIBI 3ArNATLIBAET CBOK YACTD,

lNMpecneposakme ® noeganpe poibn
MOTYT MpPOHCXOONTL HA CYIIC, &CH
prba or norown erbpaceieaeTca Ha be-
per. TioneHs NPCCAenyeT MEPTBY Ha
Gepery W 3arnaTLiBaeT &€, HANHHARA C TO-
MOBEI, TPH NOMOLLA Pe3KHX aRixeHul,
CROOHBIX ¢ TEMH, KOTOPLIE NENalOTCH
non Boaoi.

AEMOHCTPALUWOHHOE NOBEAEHMWE nape: napr Ha noBepXxHOCTH BOALI CONPo-
BOWQRETCA chneynchnyecKkWMM 3BYKaMH, XUMBOTHBIE DACNORETaKTCR HA PacCToOR-
HuKM 1,5—2 m gpyr ot gpyra. OgHO 13 HWx MarubaeT Teno NONYKONLUOM, 3agHpaseT
ronoBey HEMHOMo Hasag W BEBEpX W NEPHORWYECKH NOrpYMaeT B Bogy TC Npasym,
TO NEeaYs YACTe roncekl. MpyW Takom NoBegEHMK HaONIOQaTCR CUrHaNL! GBYX TH-
nos — «GNEAHWE* U KOPOTKHA MMYyXOA =naks.

NMOMOLULBKY Hawell ruapoakycTH-
YECKON CHCTEMEI YOANOCH YCTAHO-
BHTEL, YTO MOO BOOOH THOMEHH WigaloT
MHOMECTBO palnnyudbtx 1aykos. Hanbo-
nee «pPaIroBOPYHBLIMHY MHBOTHEIC Dhi-
W RO BPeMy npunmea, ocobeHno no Ho-
wanm. Ha ocnopanun anamisa obwepho-
ro MAacCHBEA FANHCAMHLIX CHTHANDE Mkl
Belgenunn GOnLIe NECATEA OCHOBHLIX
KNACCOR AKYCTHMECKHX CHIHANOB, KOTO-
PBIMA TIONEHH NONLIYIOTCA npi obie-
HHH Non Boaofl; ITH IBYKH NONOWH Ha
LIENMKR, CKpHN, pes, Gnesnne, vaskaHbe
wmn nafl ( oM. pucynks na c. 28—29).
Ha pasidem ITane HCCNEJOBAHKA O
DYHEUACHATLHOM HA3ZHAYCHHH TEX HAH
HHLIX CHrHAMOR naprn momno Buno
nuuie poraneisatecs. Eme menee no-

HATHLIMH E33AMHACE CATHANKLI, KOTOPLIE
Moran Obl HCNONBIOBATLCA B IXO/IOK-
NHOHHEIX UWEARX; O CYILECTBOBAHMMN IN0-
NOKALAW ¥ JACTOHOMAR, [THNOTEY O KO-
Topom BeigeuHyn T. Moynrep w3 Me-
CAENOBATENLCKOND  HHCTHTYTA  TipH
Cranbopnckom yuubepcutere B Mem-
nonapk B 1963 r,, cnopsT 00 cHX nop.
OnHako OTBETHTEL HA 3TOT BOMpoc on-
HOFHAYHO, HIYYAR THONEHER B eCTeCT-
pennoit cpene obuTanua, wenerxo. Ha-
M walmonesns NOKalany, uTo B CReT-
N0 BPEMH CYTOK KAMS@TCEAR napra e
TIONEIYETCH AKYCTHHECKHMH CHIHANAMM
ane nokamn puibsl, npecnenyesoil BO
ppeMf Opocka. AHanormyHbe IaiHbe
mMel nonyunnn 6 1983 r. npu HIyuweHun
mapri B Amypexom  numane.  [lo-
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BHARMOMY , ILNA TIPEC/RNOBAHNA W NOHM-
Kit 10DBIMH THONEHAM NOCTATOMHO Ipe-
HHH, WYMONENEHTALME W HCNONLIOBA-
mis anbpice (aubpoTakTunsioro cen-
copa).

(nHaEKo, AHATHIHPYA CBOH OAHHLIE NO
IBYKOBON CHTHANHIAUWN NApri B peke
OaepHan B PAINHMHBIX CHTYALHAX, Mbl

CTONKHYHCE © GaKTaMi, KOTODLIE, HA
HELL BITIAL, YEA3LIBAKOT HA BAKHYIO ca-
MOCTORTENLHYH BYHELNID OAHHOYHIMX
W OBORHBIX HMIYILCOB Knaccoa MNe | w2,
NO-BHONMOMY CERRIAHHYIO C IXONOKIIN-
efi. Bo BCeX CHTYALMEX 3TH CHIHANLI
YHCNEHHD IHAYMTENBHO mpeobnanatoT
HAI CHTHANAMH Apyrux knaccom. Oun

wHpe (wa 3I0—50%) wenonkayioTcw
HOuLEO, wen ames. [IpH cHasHOM 8-
LWYMIICHHN BKBATOPHN CHIHATRK KIACCOR
Ne 1 ¢ 2 magamoTes NpenMyLLecTBeHHD B
ocoBosm pemume: Ha doHe ANHTENLHO
paboTaloliero NAMIrATENSA CYIHA PErACT-
PHPVIOTCR NOCNENOBATENLHOCTH ITHX
CHIHANOB ¢ HeODbMKHO Buicokoll HacTo-

HEKOTOPLIE 23NEMEHTEI NOABOAHONC NOBELEHWA
napru TECHD CBAIAHLI ¢ ONpegeneHHLIMY IBYKOBBIMKU CUrHA-
Namid. ¥rpoMan Ha paccTORHMM (1), gBa TIONEHA HAXOOATCA B
3—5wm gpyr NnpoTHE Opyra HENOQBMMHO NWbBo MegneHHo ne-
pemewance. CHTYBUMA coxpaHseTcA 2—5C, XapakTepHeIM
LNA HES CUMIHANOM RENABTCH s4aBKaHLex. [pecnegoBaqine ()
ORHOro 3BEPA APYTHMM NPOMCXOgWMT Nog BO4OR HA GonbWOR
cropocTH ofieibHo He Gonee 5 ¢; B 3T0 BPEMA IBYKW NPeacTas-
AT coBOA ONWHHGLIE cepun suenykoes, Cxeatra (3) gayx
napr coNpoBOMOaETCA YASpaMu NepegHMMK NacTaMmu, Ha-

JANbHEIMK KOHTAKTEMKH W YKYCEMM, BPEMA CTONKHOBEHWA HE
npeasiwaeT 4—5 ¢. MNpw cxeatre B8 Gopsle 38 pelly WIRABTCH
«ydds, Bo BpeMA OXpaHbl YHBCTKE NATPYNHPOBAHKA 3BYKK Ha-
MOMMHAINT COMBTAHMA TMACHLIX syas, «yos. [pu GercTes (4) og-
HOTD W3 CONEPHMKOB NOCNE CTONKHOBEHWA BTOPOW nuio
OCTARTCA HA MecTe, NWbEo MEfNEHHO OBMXETCRH BCNag 3a nep-
BbiM; CHMHANb], KOTOPBIE BTOPOe MMBOTHOS WIOABT, NO-BWgH-
MOMY, BROFCHRKY nNOGEMOSHHOMY, NOXOMW Ha [BOAHBIE
l.l.[ﬂﬂ‘-iﬂu M {mpun. )

KAK OXOTUTCH KAMYATCKAR NAPTA

27

rof cnefsonanng. Korna oous 3 Tione-
Heli noenaeT pedyY (4TO OINWTCA B Cpen-
Hem 1—3 mun), 8 60—70% cnyuaen pe-
IKD YRENTHUWBAETCH YHCIO OIHHOMHBIX 0
ABOAHBIX HMNYITLCOB, KOTOPBIE, CYOA N0
HX WHTEHCHRHOCTH, NPOHIBOOATCH #i-
BOTHBIMH, HWAXOOMLIAMHCH B PaIHBIX
yyacTEay akpaTopii. Bo apemM#s oTnnea,
KOFA KOAHMECTRO WIDABAEMBIX THOne-
HAMH IBYKOB BooOIlle yYMEHLLISETCH,
CHIHAnnL Knaccon M | u 2 W3naroTCs ro-
PaInoe Galle, YeM npouyMe currans. B
TPEROWHEIX ONA THOEHEN CHTYAUHRAX,
O0YCIOBNEHHBIX NPHCYTCTRAEM Yenone-
Kil, YACTOTA BCTPEYAEMOCTH ITHX CHIHE-
0B TOWE CHIBEAETCA MEHEE, 4&M
OCTankHLIX,

B none3y rEnoTeisl © TOM, YTO CHI-
HaJ Tkl I'II:;'IE.[-!.‘C J]]]}"! KNacCOR RANEKOTCH
IXONOKALHOHHLIMH, CBHAETENLCTBYIOT
w nannele, nonysehnsie [1. Penyd ma
HutohayHONeHICKOID MEMOPHANBEHOTO
HHCTHTYTa NMPH MCCTenoRaHAAx G ali-
Wero poacTeeHHnka napr —  o0BiK-
nosepnoro  THonesn  Phoca  vitilina
{em, crateo: [1. Penyd. Cencophble
cnocofHocTi 00BIKHOBEHHOIO THONCHHA,
«B mupe nayxun, 1989, Ne 6). 370 mu-
BOTHOE TO®E HINAET OOHHOYHLIE W
nBofnbIE HMITYNIBChI, YACTOTHO-
BpeMeHHLIE XAPAKTEDHCTHEN KOTOPLIX
CXOMNHL ¢ AHANOIHYHLIMH CHTHANAMMN
naprin. Pewyd ¢ xonnerasy yoanock no-
Ka3aTh, uro Phoca vituling momer wc-
NONBIORATL TaKHe cHrHane AnA obra-
PYIKEHHA ® pacnolkaranns obwexTom
noa eogof | B NONHOA TEMHOTE.

Ha nepemii mirnsn yomROseT, 9TO
WHCIO 0 HHTCHCHBHOCT b HMNYTBCOB, Hi-
DapaeMbI X ﬂﬁbllﬁiﬂHHHHM THICHEM B
npoilecce  pacno3Hasaius oD LEKTOR,
s, OOHAKO, NO HAWeMy MHEHWIO,
ITO NpoTHEOPeyne 0DBACHIMO. Bnonve
BEPORTHO, YTO R PELICHHS Ia0aYn
TONLKD PACNOIHABAHNA HENOOBHAHOIO
NPeaMeTa NO ero akycTHEecknM cRoficT-
BAM — A HMEHHO ITO SRAANOCL CYTLIO
IxcrepuMenToR B Bacceiine, npoRencH-
Hwx Penyt i ee konneramu, — THIEHIO
NOCTATOMHD MHAOATE BCEID HECKONLKO
IMNYNLCoB. B npHponnsIx ke yenoBHax
HHBOTHBIE CTANKHBAKITCH C IWIHPOKHM
nabopom ropaino Gonee cnomHBX 3a-
pay obDHApYMEHWR, PAcNOIHABAHUA N
Cnexenna 00BEKTOR, K TOMY e nocTo-
AHHO NEPEMELLIARLILHNCH.

B Taxofl obcTaHOBKE MOMET OKAIATh-
C HeoDXOOMMBIM WINABATE [ECHTEH
GRICTPO CNEOYHLUMX OPYT 38 APYrom
COHHOYHBIX i OROMANEIX HMAYALCOR, YTO
Mbl ¥ PETHCTPHPOBAMA HEOOHOKPATHO,
Manan SBHTEHCHREHOCTL CHTHANOB Y
D0kIKHOBEHHOTD THONEHA B Baccefine Mo-
#e1 oDBACHATLCH Ero aganTauned K Bil-
coxodl. CTENEeHH OTPaMeHNA 3IBYKOB OT
cTenok Daccefina. A B MOpe W peEe M-
NyNLCHLIE CHIHANLL napr obsiuHo OLiBA-
oT ropaioo Gonuinell WHTEHCHBHOCTH,
HATIOMHHER MOLLHEIE YOAPSI.

Janexefiiumne WocneJoBAHMA NOXAIa-
NH, YTO HCNOMNBIODAHHE CHIHANOB TEX
HJIH HHBIX KIACCOB 3@BHCHT OT BPEMEHH
CYTOK, NPHAHBHO-OTTHRHEIX RENENHH, a2
TAKMKE OT NPHCYTCTEAR B oclcreni vye-
noBeka, ecnd OHH DeCNMOKOAT WWROT-
Heix, [To HOYEM B NPHIHE M OTAHB HAH-
Bonee ynoTpefNTensHEIMAE OKAIANHCE
cHrHankl kaaccos M 3—12; ux nons
NoYTH B 3 pasa Belle HOMLKD, YeM B
cBeTioe Bpema cyTox. Tlockonbky cr-
HAMLI MO KpafHell Mepe HEKOTOPLIX HI
ITHX KNACCOBR MABNAMTCH KOMMYHWKA-
THEHO-IMOUMOMANBHBIME, TO BEPOAT-
HO, ¥TO B TEMHOTE TIONEHM YYBCTRYIOT
ceba B Bonelwell GezonacHocTH, 4 ITO
(nocoBCcTBYET BCAKOID POAa COUHANE-
HbIM KOHTAKTAM.

Bo spesms oTnHBA H OHEM B HOMBIO
YpOBeHE aKYCTHUECKON AKTHBHOCTH pe-
IKO NagacT, MpPHYEM [OONR  KOM-
MYHHEATHBHO-IMOUMOHANTEHBIX  CHrHA-
OB MO CPABHEHHIO ¢ IX0N0KALHOHNBIMH
yMEHbLUAETCA NOYMTH BoBoe. B nepayio
OuEpEnhL 3TO 0DYCNOBRNERD OTCYTCTEHEM
xona puibel B otnns. [Mo scell BROHMO-
cTH, CONbIIOE YHCHO COLHANTBHBIX BIaH-
MOneRCTBMA napry, ConNpoBORIAEMBLIX
EOMMYHHKATHRHO-3MOLUHOHANEH LI MA
CHIMANAME, CERIAHO ¢ NONCKOBO-0X0T-
HHYBE NeATenbHOCTRIY, NPEeKpalleRne
ITOMN ASATENLHOCTH NPHBOANT K nabno-
OacMOoMy pe3yneTaTy, Cepui MMITYIb-
COB PARINHYHOR NPOIOMKHTENLHOCTH,
CKpHME, IBYEH, NOXOXHE HA naf, oTMe-
HAJTHCE BD BPEMSA 8T PECCHBH BIX CTONKHO-
BEHHM NPH YXaXHBAHHH ¥ napra u Gnus-
KOpOOCTREHHOTD efi  obnIKHOReHHOrO
THICHA B HeBone; 3To Habnwooamu
P. Wycrepman ¢ xonneramu w3 Kanw-
thopurAckoro yunsepentera w . Bapt-
uok ui Vuusepcurera Mapmo.

NeRcrena yenopexka, Oecnokofllne
#HHBOTHBRIX (xoaLba nwoneit mo Gepery,
OumaKoe NCHKCHNE CYNHA), BLIILIBAKOT
YMEHRIHNEHWE YHCNA COUHAMbHLIX KOH-
TAKTOH, BCOEACTHBHC Yef0 HA KaKoe-TO
BPEMA CHNEHO (B 5—T0 pa1) ymenbilaeT-
CH KONHYECTRO CHITHANOR, WINABAEMBIX
AAPraMi; NpeuMyLIecT BCHHO 3TO 3aTpa-
THBAET KOMMYHHKATHEHO-IMOUMOHATE-
Hbie CHTHAND! (Kknaccsl Ne 3—12 ). Onona-
K0 yxe wepei 5— 10 mus nocne npoxos-
NEHWA CYAHA YpOBLHL IBYKOBOI aKTHB-
HOCTH THoneHell BHOBL OOCTATACT BRICO-
KHX IHAYEHHT, 4TO CRRgeTensCcTEVET 06
ANANTALRA AHBOTHRIX K BOIOefiCTRHIO
nanHoro hakTopa.

lMpn asamiIe Nepewix #e 3annced
NoaBoaHON aKycTHYecKOR aKTHBHOCTH
NAPrH ABIACHHIOCH, MTO IBYKOBBIE CHI-
HANLI H14a0TCH B BHOE HEKHX NDcOeno-
paTensHoCTel. Kak nogalanu npaMsie
Habmwonenys ¢ «BLILIKWY TIPH ONHOBpe-
MEHHOM NPOCNYLIHBAHNHE AKBATOPHH C
nosMowko  ranpodona, s3anmogefcT-
BHA Map XMHBOTHBLIX COMPOBOMAAKTCH
NOCNeNORATENLHOCTAMHN CHITHANOB,
npHYeM Kamaool nocnefosaTeNbHOCTH

IBYKOB, BEMOMaloweil 2—3 painHumMsix
KOMMYHHKATHBHO-3MOUHOHABHEIX  CHI -
HaNa, COOTBETCTROBANA ONpeOcncHHan
NOCAEAOBATENBHOCTE  TOBEAEHYECKHX
anemMedAToB. TakdmM obpajoM, MHOTHE H3
NOABOAHBIX CHIHANDR HapPri OKAIANHCE
TECHD CBA3AHREIMH C TEM HITH HHBIM NO-
BEIEHHEM.

Hanpumep, Korpa nse napru, Haxo-
NACk MOO BOOOA, YrpOKaKT Opyr apyry
Ha PACCTORHHM, OHM OEPMATCR THLOM
K THOY®, COXPaHRA THCTAHUMK 3—5 M,
HE DBHFAACH MHB0 MELNEHHD NepemMetina-
Ack. CHTYALIHA HE WAMEHRETCR B TENCHNE
2—5 ¢, npu ITom 1—2 paza wanaetca
curHan knacca M 5, noxomuHil Ha vas-
kanee. [Mpu npecnenosanun 0OROTO I8E-
PR ODPYTHM, 9TO NPOMCXOOHNT o0BIMHO
non sonofl Ha Bonsuwo cropocTH W pea-
Ko Donee S ¢, XapaKTepHe! JTHHHEIE Ce-
PHH HMMNYOLCOB, KOTOPLIC AANAKTCR OO0
4 pa3 3a cHTYauMo, Bcrynee B CXBATEY,
naprit DbIOT NEpeaHHUMH JacTaMi W Ky-
CAKTCH; TAKDE CTONKHOBEHHE IITHTCH He
Gonee 4—35 ¢. INpu Gopube 12 priby -
BOTHRIe 1—3 pa3ja manawoT ceoeo-
paiHetil ped (cHruanm kmacca Ne 11). A
BO BPEMA CXBATKH, CBAIAHHONA C oXpaHOR
OXOTHHYLETO YYACTKA NATPY/IHPORAHKA,
OHH NPOWIBOAART 3IBYEM, HATOMHHAN-
LIAEe COMETAHME TRACHEIX BPOOE «yas,
ayon (CUrEanel Knacca M 6); ofnivyHo
Takux ieykos 2—4, [IpH Bercree onHo-
ro W3 CONepHUKDOR NOCNE CTONKHOBEHHA
sTopoll nubo octaeTcs Ha mecte, nibo
MELNEHHO OBMMETCH BCNEN 38 NPOTHE-
HHEOM, CHTHAMBI, KOTOPBIE HINAET, No-
BHOMMOMY, nobenHTENE BOOrOHKY,
npencTapifnioT coboll «ckpRnbi» (Knace
Ne7) m Wwornoa pBOAHbIE HMOYNBCHI
(xnacc M 2).

INpy geEMOBCTPAUROHHOM NMOBEIEHHH
Ha NOBEPXHOCTH BOMLI 1BE NAPrH pacno-
NAraTcR Ha paccTosnun 1,5—2 m opyr
ot apyra. Onoun 3seps uirnGaer Teno
NONYEONBIOM N0 OTHOWEHNID KO BTO-
pOoMY, JAOHPACT ronosy HEMHOMD Halan
i BBEPX H MEPHONHMECKH MOTPYXAeT B
BOJY TO NPARYI0, TO AEBYI0 MACTH rON0-
HI:l: HFU,D'DDKHTEH BHOCTh Taﬁﬂn ne-
MOHCTPALMH — N0 NOMMMHYTR. IMpu
ITOM THNEHb HANAeT M0 4—6 CHrHanoB
wanopnobue GrnesnHs o OTPBIBHCTOO
nan (knaccw Ne 9 v 12), vepenko Bnepe-
memxy. Korna omms W3 JeMOoHCTPHDYIO-
IIHX MapTHERPOR JaNLIpHBaET, ApYrof
TOWEe TMOTPYKRETCH TO0 BOOY, MTPAYEM
HHOTOE MUILIBET MO CIHPANK, BRINYVCKAN
BOIAYIIHEIE MYILIPH,

Mo wammM JEHHBIM MOMXHD Bbigc-
ANTE TPH THOE TOCNENOBATENRHOCTEN
CHTHANBHBIX 3BVEDR: COCTOALLHE TONLKD
HI WONOKAUHOHHLIX CHTHANOR, COCTOH-
LHe TONLED HI EOMMYHHEATHBHO-
IMOUHOHATBHEIX CHTHANOR H CMEIIaH-
HEIE, BEMIOYMAKLIHNE W TC M IPYTHE CHTHA-
nei. [NocnegoBaTensHOCTH, Conepka-
LIHE ONHH INONOKALAOHHBIE CHTHANLI,
MOTYT CAYRHTE THUIEHAM 018 OpHEHTA-
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HOMER gons AYQWTOPHBIA ANUTENEHOCTE| QOMWHAHTHAR
Knacca| CWIrHANDOBR OEPA3 (KAK CHIHAN CAMHANOE, ¢ | YACTOTA, sy
AAHHOro BOCNPHHMMAETCH
KNACCA OT YENOBEKOM HA CNYX)
OBIIEMD YWACNA
CHMTHANORE

1 24,0% OfAMHOYHBIA WMNYNBC 0,005—0,06 02-20

2 42 9% ABOMHOW MMNYNLC 0,03—0,09 02—15

3 2.9% KOPOTKAR CEPWA

WMNYNeCOB D,06—0,62 02—1.2
4 4,0% ANWHHAR CEPWRA
MMNYNECOB 0,70—1,50 02—10

5 B8,5% YABKAHKE 0,17—1,10 0,4—5E

6 11.1% oY As, «¥On 0.09—0,12 0,2—31

7 3.5% CKPMN 0,10—-0,17 0,2—2.6

B 1,0% w¥n, o¥K» 0,03—0.22 0,2—1.,0

a 1.2% ENERHME 0,60—0,63 0,2—1.3
10 1.0% PER 042—3.01 02—1.4
1 0,7% oY A= 0.87—1,05 04—12
12 0.6% «YOus (NAIA) 0,07—0,00 0.4—1,0
13 0,6% OCTANBHBIE - -

AHANMWMI MACCHUBA QAHHbLIX 0 NnogBOgHBIX 38yKax naprv (CBwiwe 27 ThiC. CHIrHa-
NoB) NO3BONMN KNACCUDWLMPOBATE MX Ha 13 OCHOBHEIX Knaccos. CurHankl napri,
CRBKTPOrpaMMbl KOTODBIX NOKASAHLI HE €. 28, BOCNPUWHMMAKITCR YENoBEKOM Ha CRyX
KEK OTOENbHLIE WenYkH, Naphl MNW CEPHA LBNYKOB, CKDKUN, PES, 38YKH, HENOMWHAKD-

e GNERHME, YEBKAHEE W nNam,

MW W HABATALHH, ANA OOHApPYMEHHA
OpYIUX WHBOTHBIX M puibbl Ha onpeae-
NEHHOM 3TENE NOWCKE, HANDHMED BO
BPEMA NATPYIHPOBAHHA HAM B Jacane.
MpenrapsTensHas dala obuapymenns
NApTHERE © NOMOLLIC INOTOKALHOH-
HEIX CHIHANON MOXET OTCYTCTROBATE, H
Toraa npa cnikennn 1 BIaNMOneicT-
BHH MHEOTHRIE HINAKOT TONLKD KOM-
MYHHEATHEHO-IMOUHOHANLHLIC CHIHa-
nMhi; B 3TOM cnyuae opMupyeTcs Gonee
peaknii BTOPOR THI NOCREA0BATENBHD-
cTefl. YTo KAcaeTCoR CMELUAHKBIX NOChe-
NopaTenbHOCTEN, TO, KaK MOXHO npen-
NOAOKHTE, BXOAAILINE B HX COCTAR 3X0-
AOKAUHOHHLIE CHIHANLD HCNONLIYIOTCA
IR ONpeOCHcHEA  TONOMCHHA  Tena
naprHepa, a npH cONMACHHH W HEMO-
CPCACTEEHHOM EJANMODEACTEIN  MWH-
BOTHBIX HIDEIOT DO/Mb DAITHYHBIC KOM-
MYHHKATHBHO-3MOIBOHANLELIC CHIHA-
Nk,

Wrax, 8 peaynsTaTe npaMsix Habmwo-
OEHIT C WRLILKH® TIPH OOROBPEMEHHOM
NPOCAYIINBAHMH  AKBATOPHH  YOANOCH

COCTABRNTE Tabmany wixakseniniiy HeKo-
TOPLIX NOABOAHEIX IBYKOBLIX CHIHEI0B
NAPTH, T. £. YCTAHORHTE CTENEHB COOT-
BETCTHHA KAXI0TO CHIHANA ONpenenex-
HLIM 3emMeHTaM nopenesns. C no-
MO FTHX «IHAYEHEA» Ml MONLITA-
NNCkE PACIUMGPORATE HEKOTORMIN MAC-
CHE CHTHANOH, IANHCAHNLIX HA MAFHWT-
uoll newte. INMocne takoR obpaborku
NANNHEIX BEISCHIIOCH, 4TO KOMMYHHKE-
THEHO-IMOUHOHANLHLIC CHTHANLI Kam-
A0ro W3 Knaccos M 3—6 H3O&KTCH BNO-
CAEOBATENRHOCTH BMECTE © KOMMYHHR-
RATHEHO-IMOUHOHATBHBIMH CHTHATAMMN
OPYIHA KIECCOB B cpeaHeM B8 1 pasa ya-
LIE, YeM MOOAHHOYKE, T. €. NOABOAHLIE
BIAUMONCHACTEHA THOICHER NPeACTANIA-
T coboil, KaK NpaBMie, NOCHENoBa-
TEIBHOCTH ONPENCAEHHBIX MOBEOEHYE-
CKHX 3nemenTon. Bnaronaps pacium-
thposxe oOHAPYRHNOCE TAKKE, 4TO B KO-
POTEHX EIaHMOOCcTEHAX NApT, conpo-
BOEDAKUIHECA | —4 KOMMYHHEATHRHO-
FIMOUMOHANLHLIME CHIHATAMN KaKoro-
AHG0 OOHOTO KNBCCE, CTONKHOBEHHA Ya-

c1o (8 59,1% cayuacs) OrpaHHUHBAKTCR
AHUIE VIPO30# HA PACCTORHUH (CHTHANK
knacca Ne §). B 21,4% cnyvacs ncrpeda
TeNEHER noa Bonol cpasy NEPEXDONT B
npecnenNoBaHlE, TPH KOTOPOM MOOaKT=
CA curHanst knaccoes M 1 uw 4. M Tonsko
B 19,3% cnyyace DLIBAET CXBATEA, CONPO-
BOMOANILUARCA CHIHANAMR Knacca Me 6,

Takum obpasomM, NHIIL NATAS YACThb
BOCX  HENMPDOAOMMHTENLHLIX  BIANMOD-
neficTeMil ¥ Napri JaKaHYHBACTCR Pal-
JITHYHBIMH 1D C'EI;JEH Ehlpﬁ}iﬂ]!HWTﬂ ¢lH—
IHYECKHMH CTONKHOBEHHAMH. B uehom
MOMHO NPEANOA0KETE, YTO AKYCTHYE-
CKHE CHTHAABI BLINOMHAIOT BAKHYIO
POyl B OPEAOTRPALUCHHH CEpbLeIHBLIX
CXBATOK — noaobHo ToMY, KAK 3TO Mpo-
HCXOaOMT ¥ MHOIHX BHAO0OR }'luﬂ.{"rhl! TH»-
menefl npu ArpecCHEHLIX HHHMEHEHET-
BHRX Ha Oeperoasix nexbmnax.

AlllA neppan NMONLITER «NOOCMAT-

PHBATEY 33 NOABOOHOR WHINLIO
napr B NPHPOOHLIX YCIOBHAX Mpone-
MOHCTPHPOBANE, Kak NpH YOANHOM Bhi-
Gope mectra nng Habmonesnh coueTanme
HOBLIX NPHEMOB HCCNENOBAHHA (B NaH-
HOM CNYM8C 3TO CHHXPOHHEN PErHCTpa-
UHA NAHHLIX O NOBCACHYECKHX H IBYKO-
BLIX DEAKLUHAX FHBOTHHIX H Habmome-
HHE C «BbilUEH®) ¢ OOArcnpHATHBIMH
MPHPONHEIMHE YCNOBHAMH (OTHOCHTENb-
HaA MPOIPAYHOCTL BOALI B pexe (hep-
HOH, XOpowas noroaa) NoIBoNECT ne-
MYMHTE HOBLIE TAHHBIE O DOBEIEHEN HiH-
BOTHBLIX. JHAHHE NOBEIEHHA THNEHEH B
BOOROA cpepe, 38 MHJIHOHBI €T 2B0-
MOURHA cTampeR Ana Hax poaroll, ¢ on-
HOR CTOPONLI, PACIIHPHT NPEOcTaRmE-
HHA O COUMANBHON OPraHH3aAuHMH TacTo-
HOTHX W €€ IBOMHOLHM, ¢ apyrofl — no-
MOMET PEATE DAITHYHLIE NMPaKTHuEe-
CKMC 380aul, HANPHMED YYHTHIBATH
PONL THONEHER Kk cTabHAHINPDYIOLIETD
daxTopa no oTHOWEHHEKD K cBoel wmepT-
BC — NOCOCHD.

Ecnw e rosoprTe 0 Gonee yacTHOM
BOTIPOCE — MOOBOOHON CHIHATHIALHNE ¥
AEpTrH, TO, HECMOTPHR Ha HEKOTOpbIf
NpOrpecct B NOHHMAaHHH (yHKIHOHLN b=
HOTO HASHAMCHHA CHIHANOB, HX CBAIN C
noBeAeiMeM, Slle MHOMDE HYMIAETCA B
pansHefunx MccncaoBaHuax. OTHOCH-
TENLHAR MANOYACICHHOCTE  BRIbOpEN
KOPPENAUMHl MeXny nNoBencHYECKHMHN
INEMEHTAMH H AKYVCTHYECKHMH XADAKTE-
PHCTHEGMH NOKa HE NOIROMRET TOBO-
PHTE 0 MOHOQYHKLAOHANBHOCTH KDM-
MYHHEATHEHO-3MOUHOHAIBHLIX CHIHA-
noB. CneuManeHbix  IKCNEPHMEHTOR
Tpebyer nonpoc of INoOnoOKAUMH ¥ na-
CTOHOIHX., TeM He MEHEE B LENOM MOX-
HO CUHTATE, 4TO ¥ HACTORLIIHX THORCHER
CTENEHL DATEHTHA NONBONHOR IBYKOROT
CHrHANHIALHH B IHANHTCNLHOA MEPE OT-
PAKAET YPOBRCHL cOUNANLHON opraxdwsa-
MM BHNZ, BEb COUHANBHBLIC EIANMO-
DEFCTEHR ITHX MHBOTHBEIX HPOHCXOONT
B OCHOBHOM M0 BOAORH.



OOpa3oBaHue MOJIEKYJI

3a Bpems, meHbliee 10— 12 ¢, aToMbl MOrYT CTONKHYTLCSA,
BCTYNUTL BO B3aUMOLENCTBME N 06pasoBaTh HOBbIE MONEKYIbI.
Mcnonb3ya nasepbl U MONEKYNAPHLIE My4yKH, y4eHble U3y4aioT
AHNHAMUKY MONEeKyn Npuy NpespaljeHnn ojHoro seujecTsa B gpyroe

1872 r. weneanomopoxHsif Mar-

nat Jl. Crandopi nocnopHn Ha

25 Teic. OOMN., YTO TANOMHPYH-
AN NOWADL B HekoTopo# Touke CBOErO
NyTH OTPLIBACT OT JEMIIH BCE YEThIpe
koneita. Yrobwm ookataTte 310, CTan-
tdopn npurnacAn anrnRfickoro goTo-
rpaga 3. Mafbpunxa. INocne MHoro-
YHCNEHHBX nonsTok MalRGpun® paipa-
Boran doTolaTeop, OTKPLIBAMMURACH
ronskko #a 0,002 ¢ n noIronHBLIUMA 33-
NEYATNETE HA NAEHKE NOLANLL, HECYLLY-
HOCA HAO 3esviell (cM. pHCYHOK cripaea
BRCPXY). 3a Tpowenines cTONETHE BO
BCEN HAYUHBRIX NHCUHIITHHAX OT acTpo-
litH'EI-!rIH.H a0 I00N0TrHH NpHMEHANTAECH Bbi-
cokockopocTHas doTorpaduis, obecne-
YHBILAR NEPEROPOT B NOHHMAHHH TAKHX
OEMmeHHA Mexanuyeckux obwexToBR H
HKHBOTHRIX, KOTOPHRE CRHILKOM OnicT-
Phi AR HAGMHONEHHA HEBOODYXEHHBIM
riaasom.

Bpesmernde pajpewienne (HOH cEo-
pocTk cpafareieanis 3aTeopa), Tpebye-
Moe ane  gororpadupoBaHHE  CBEDX-
ﬁhl(‘TDHK NMAEWEEHHT MOMCEYN, JO/TKHO
ObiTh HAMHOTO BiILIE N0 CPARHEHWIO C©
moboll apyrofl amnmapatvpol. Korna
MONCKYNA PACMANAETCR HA parmMeHTh
HWIH COSOHHRETCH ¢ apyroft monexyno#,
obpaiye HOBYW, XHMHMCCKHE CBH3H
MERIY ETOMAMH DRYTCHS HOH BOIHWKA-
HOT 38 BpenA, Mentinee [0 12 & Vuennie
HAOCATCH, MTO HM yOacTcs Habmwonate
MONEKYNAPHBIC NBHACHHAR B PEANBHOM
sacinTabe BpeMeHd W IApPErHcTPHpO-
BATE MOMENT DOMIACHHA MOICKYN; TO
MIHOBCHHE, B KOTODOE DEINACTCRA U}'ﬂhﬁﬂ
MONERYIRPHOR PeakLiy M ONpeneIfT-
CH e XDHeYHBIE mpOaykTel. TlonobHo
Manbpunxy, us noTpebfoBanocs co-
18Tk ceepxbeicTprifl w3aTROP®, EOTO-
priit nomxen paborats s 10" pa3 GuicT-
pee, yem Monens XX s

B nocnennes NECATHIETHE HAlA We-
CcnenoBaTENbCKAd rpyma w3 Kanudop-
HHACKOro TEXHONOTHYECKOrD WHCTHTY-
Ta (KTH) paspabaTsisaeT MeTonb nab-
NHONEHHA 38 THHAMHKOR MONEEYN B pe-
anshoM speseru. 3a nepaon ¢ 1985 no
1987 r. MBI YCOREDILCHCTRBORANH CBOKD
CHCTEMY HAR OCHOBE HCTMMONLIDOBAHWA HO-
pefiluHX Na3epOB i TEXHHKH MOTeKYAP-
HbhiX NYYKOB, NOCTHIHYE B PEIVILTATE

AXME][ X. 3EBANNb

TAKOIro YpPOBHR, KOrfa BOIMOMHO pe-
FHCTPHPOBATE MBHKENHA MOCKYT B MO-
MERTE! WX o0pajloBaHMAa W pacnana,
Moxno HabmonaTh NPOTEEAHAE XHMH-
yeckofl peakuuH OT HCXOOHEIX pPeared-
TOB Yeped NEepeXOOHLIC COCTONHMA @O
KOHCYHBIX TMPOOYKTOB, T. €. XHMHYEC-
KHil npoUece B Lenom.

HD{'KD_!'JLHY BpeMEHA MHIHH fiCpe-
XOMHBIX cocTomu Mersie 10~ 1 ¢,
BpeMEHHOE PaIPCLUCHHE JOMKHO DBITL
JHILE, T. e [IWDEHD COCTARIATE HC-
ckomsko demTocexyna (1 e = 10~ ).
DEMTOCEKYHAA — MEHLIUAR EOHHHLA
BPEMEHH, YEM NMEPHON THKAHLA TouHed-
HX ATOMHBIX 4acop. PeMTOCEKYHIA
TAK e COOTHOCHMTCH ¢ CcekyHaol, Kak
nocnensas c 32 san. net. Kpose Toro,
TOrNa K4k 31 | © ceeT NpoXoaMT OKONo
300 000 kM (4TO MOYTH PABHO PACCTOR-
Ay o7 Jemnn oo Jlvewt), 3a | dic ceer
npoXxoauT 0,3 MEM — npuMepHsiil pai-
sep Mensyafielt GaKTepHy.

B npeanocTH anxesmukn Erunta, Dpe-
witH, crpai Apabckoro Bocroxa v Ku-
TAA HE IHAMH O PYHAIMERTANEHOM IHa-
YEHHH ITOR BPEMEHHONA WIKANLI Ons
NPEBPRICHHA OOHOTO BEIUECTBA B Apy-
ree, XOTR OHH ﬂﬂnﬂTl’!IﬂtﬂbHﬂ MpoHH-
KTH B MCKYCCTRO TaKHX npespaitiensil.
Toneko 8 XX 8. XHMHKH CMOTITH € NO-
MOLLLH) APCCHANR PasHoOODpaIHBIX MpPH-
GOPOR W METOLOR NOHATE AHHAMHEY MO-
NEEVAAPHBIX DEAKUHA.

Ha monekynapHoM ypoRHEe peakiiHs
HAYHHAETCH, KOT/A IBe MOIeEVIL (obo-

BPEMEHHOE PAZPEWEHME swicoko-
cropocTHOR dhoTorpadue YNyYlwKNoce
B 10 MAH. pa3 NO Mape TOro, KaKk 3Ta me-
TofMKa paseweanace oT choTorpathupo-
BAHWA ABUMEHWA MUBOTHLIX A0 pErucT-
pauwu ofipasceasuA Monexyn. 3a 1 ¢ no-
wafe NpockaxkueaeT ranonom 10 M, Kax
nokasado wma dhoTorpadmax (ssapxy),
coenaHdHkix 3. MafGpug=ed s 1887 r. 3a
5 - 10~ " ¢ monexyna wogwcToro Bogo-
poga CTENKWBAETCA C MONEKYNOA OAODK-
cWHaa yrnepoga c ﬂﬁpﬂaﬂHEHHBH MOHG~
OKCHaa yrnepona; rufpoKcHna M Hoga.
MnnwocTpayMa aToro npouecca (BHHIY)
OCHOBAHA Ha 3KCNEpUMeHTax, nNpoBe-
AeHHbIX B KT,

an

IHaYAM HX A W B ) noaxonsT n0CTATOY-
o BANIKO APYr K ApYry, TAK YTO Mesay
HHMH BOIHHEACT ETIHHMGHC“CTEHE. nL'I
Mepe HA aansHelmero cbanmennn ob-
PAIVIOTCR [APYIHE MONCEVIAPHLIE 43-
CTHULI, OTNHYHEIE H OT .-‘l «HOT H « MDER
He ChopMHPYETCH HOBAR CTaDHNLHAR
smoneryna C.

OBPAJOBAHWE MONEKYN
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OnHa W3 THX NPpOMEKYTOUYHBIX Ya-
CTHIL NPEACTARMACT CTANHKY, NOCHE KO-
Topoll peakina neoSpaTRMO NPOTERAET
o obpasoBaMMA NPOAYKTOR. JTa CTa-
[IHA, HATLIBAEMAR NEPEXOIHBIM COCTON-
nres, obolnayena 3Iect CHMBOMOM

A == B, CnenosatensHo,

A+8B -A4A8-C,

OOpaTHaR PCakUnA TAKEC BOIMOMKHA:
koraa monekyna C nprobperer nocra-
TOHHYIO JTHEPrHKD, OHA MOKET NMpeBpa-
THTRCA HEPCT NEPEXOAHOEC COCTORHHE B
manesynsl A w0 B,

B nwoboit xumHseckofl PEAKUHA OBH-
HEHHR INCKTPOHOB M ATOMHLIX ROep
OnpeAensioT XapakTep BlaumojgedicT-
BHA MOJICKYM, B pDCIYARTATE KOTOROro
NORBENAKITCA CHLL, YIPARNSFOIMIME [H-
Hamukof peaxmud. CTporoe olMcaHHe
MONEKVIADHBIX ABHMCHHA OCHOBAHO HA
akoHax KeaHToBON Mexannkn. Ho so

MHOMHX COYYaRX HLIOTOHOBCKam, HIH
KIACCHYCCKAR, MEXAHHEA [acT I:I[:IL'III;TL'I-H
ci1ocob OleHKH NEPEHOCE IHEPTHE H HM-
NyMbCa B X00€ Peakii NnonoGHO ToMy,
KdK NPH ONHCAHHH COYOAPCHHA JBYX
obwexTon, Ecnn ONpefenHTh, KaK Hane-
HRETCA MONCEYNRPHOE [IBHMECHHE B KpH-
THYeckoil faie nepeXxonHoOro COCTOR-
HHA, MOMHO NOHHETH, kak obpaivioTca
HOBLIE XHMHYECKWE CBEIN W HNCYCIANOT
cTapme.

Ha NpAKTHEE XHMHEH HC npoC/IexHBa-
T KK IO BOIMONKHOE NBHMEHHE I/TEK-
TPOHOB H A0ED B MOJEKYIADHOMA CHCTC-
ME. HMC‘ETH ITON0 OHH HALLNOH pauMo-
HANbHKIE Cf1l‘lcﬂ'ﬁhl ONMHCAHHR COCTORHHUA
CHCTCMEI B LIENOM. Hﬂ}l-:.’lﬂe COCTORHHE
XEpAKTEPHIVETCA onpelcnenHoll axep-
rieil. [MoTenmanbHaAR IHEPTHR MOMEKY-
Nk, KOrga COCTARMAKILINEG &€ ATOMbI HA-
XOARTCA HA OnpefeneHHOM paccTORHHH,
NPEeACTABNRCTCR TOMKOR Ha rpadmHKe.
n].'}ll HAHECCHHHA Ha rpa,dmu BCEN COCTOR-

HHAl # COOTBETCTBEYIOLINY HM NOTCHIIH-
ANBHLIX JHEPTHA NONy4YaeTcH OOBCPX-
HOCTE © “#XOMMEMH» B aBIAIHHAMHD.
MonekynapHLIe CHCTEMBEI CAMOMPON3-
BOMNBHO NMEPEXONAT W3 BRICOKOFHEPTETH-
YECKHX COCTORHHA (XONMBI) B HHIKD-
FHCPIeTHUCCKHE COCTOSHHA (BNAOHHB),
OHAKD AnA obpaTHOrO Nepexoa cieTe-
Me HALD coobumTs swepriro. duo Bna-
OHHL COOTRETCTRYET YCTORAYMROMY CO-
CTORHHKDY, CEITIOHR BOKDYT BHAINHB
npeacTaBnA T obnacTe NEPEXDOHBIX
COCTORHHA, T. €. PAINMHYHLIX KOHGHTY-
paurft cHerTeMm GNHIKOPACNONOMEHHBIX
ATOMOR. XHMHKH GOPMANLHO Onpche-
NRIOT NEPEXQNHOE COCTORHRE KAK «CEf-
NOBYIO» TOMEY HA [MOBEPAHOCTH NOTEH-
UHANLHOR IHepTH.

Ecnu MOnNEKVIRPHAR CHCTEMA COCTO-
HT H3 OBYX aTOMOB ¥ €€ NOTCHUHANLHAR
IHECPIMA 3aRHCHT TONBKO OT PACCTOHHHA
MEXIY HHMH, TO NOBEDXHOCTH NMOTEH-
UHANBHOR JHEPTHH BRIDOXIBCTCH B KPH-
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ayvio. Ecnu cocToAHEE CHCTEMBI Onpene-
NMAECTCH NMPHTHRECHHEM HPBTHBUHDHGK'
HO JapsoKeHHbIX HOHOB Ha obDonbiumx»
DACCTONHHEX H OTTATKHBAHHEM ATOM-
HLIX HACP HA «MANBIX® DACCTORNHHAX,
KPHBAR HMECT SHHCTBEHHBA MHHIMYM
HE @NpOMERYTOMHRIXS DACCTORHHAX,
COOTRETCTEVIOUINA  YCTORMMBOMY CO-
CTORHHK) CHCTEM I .

MopepxHOCTE MOTEHUHANLHORK HEp-
MM A8 MONeKYNspHOM cHCTEMB M3
DoNBLIOre YHCNA ATOMOB, KOTOPEIE MO-
ryT comepllaTe palnoobpaliie AEHWE-
HHA, HBARETCH COOMHOR W MHOrOMep-
HOR. Tem He MeHee TAKAS NOBEPXHOCTD
yoobHA IMH OUEHKH BOIMORHALIX OVTER,
Nno KOTOPEHEM MOJIEKYIEI MOTYT NEpeRTH
OT pPEarcHTOB (RNAOMHKI) 4epel nepe-
XOOHLIE COCTORHHA (XONME) K Npoave-
TAM (BUAIMHEL).

Bpesma npoxomnenin  MOTeRynaprof
CHCTEMB! WCPE3 XOMM, T. €. BDEMA XHIHH
NEPEXoanRone COCTORHHA, MOMXHO Oue-
HITE, HCNOMLIVE MPEACTARTEHNA HEHITO-
HOBCKOR MexaHnkH. Trkenhie MOMEKYITR
HTH aTOMBl 0DBINHO BLITETAKIT W3 J0H!
XHMHYECKON PeaRIIRN CO CRKOPOCThIO N0~
pPHRIOKA 10° m/c. Ecnu Monexyne A u B
HAXOMRTCA NOCTATOMHO DNHIKO Opyr K
gpyry, uwrobn ofpajosanock nepexom-
HOE COCTORHHE, TO DACCTORHMC MEM Iy
HHMH COCTARNAET BEMHYWHY TNOPHROKA
ANHHLL MOREKYIAPHON CBEIH — nNpH-
Gmmawrensio 0,1 um (107" M), Orno-

LIEHHE FTOTO DACCTORHHA K CKODOCTH
BBINIETE MPOAYKTOB PEAKIIHN SACT OUEH-
KY BpEMeHH, B TEYEHHE KOTOPOTD MOne-
gyvnel A w B obpaiyioT nepexoaHoe co-
crofHie — 100 dc. Ang «npocTefinefis
I Boex xuMEvecknx peakunit (obpaslosa-
HHA MONEKYNL! BOAOPONA M3 MErkux
ATOMOBE BOAOPOAA) NEPEXONHOE COCTOR-
HHE CAMOE EOPOTEOMHBYLICE (OKOno
10 ). Takam obGpalos, BpeMEHHASR
LIKAAA NEPEXOHLIX COCTOSHHI JanHMa-
eT uETepsan npuMepro ot 10 no 100 .

TEYEHHME Gonee 100 1eT XHMHKR

HIVHATH MONCKYIRPHYHD KHHETHKY
W MEXAHWIME! peakuiil, 9TobLl TOHRTE
OpHpOOY pPeaKUHOHHOR cnocobGHOCTH.
B xowoe XIX B, wmsenceufl vueHbifl
C. Appensyc coenan Baxsbifi uar B
ONMCAHHN MAKPOCKONHYEeCKoR NHHAMME-
KH XuMHuecknx peakunfl, On onpenennn
IABHCHMOCTE CKOPOCTH pPeakuMH  oT
TeMnepaTypel. [TonyueHHOE HM HIBCCT-
HOE€ INCTIOHEHUHANLHOE YPABHEHHE M0-
KaIBIBRET, 4TO CKOPOCTh PEAKLHH YBE-
NUYHBACTCA ¢ POCTOM TICPENAHHOTO CH-
CTEME TENNA.

O/HaKO TakHe YPABHCHHR, KOTOpLIC
ONHCHBAIOT NUHaAMIKY peaxunfl Ha ma-
KPOCKOMHYECKOM YPOBHE, NAKT WHOOD-
MAUMH O MHEDOCKONMHYECKOHR (MOMEKy-
napHoft) nHHAMEKE, TONBKO ECIH COEmaN
prn npennonoxenuil. TeM He Menee
MHOTHE acnekThl MONCKYIRPHOR OHHAE-
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GEMTOCEKYHIHAR  @OTOMPAGMWA
(OUKCHpYET OWHEMWEY MONEKYNAPHBIX
peaKUMA B peaneHOM BpemeHia. Nasep-
HaA CUCTEMA (BBELXY) FreHepHUpPYeT WM-
MYyNeC HEKAYKKW W IOHAWDYICWMA WM-
Mynsc. KakK NoKkasado Ha pUCyHKe chnasa,
WMNYNBC HAKBYKW W 30HOWPYIOWMA M-
NyNbC BRIXOART W3 NasepHOR CUCTEME! B
OHO W TO ¥e Bpami. JoHOMPYIOWWA M-
NyneC OTKNOHRETCR TAN, yTobbl cO3naTh
BpeMeHHyYD 3afepsKy B HECKONLKO
theMTOCERYHE MEMOY ITHMH SEYMA M-
nyNeCaMu. Korga WMNYNeC HaKaUuKK
"YOAPRETs MOMNEKYNY B MONSKYNADHOM
NyYKe, OH HHULUAWDYET XHMHYBCKYID pa-
arLWio. IoHQWPYIOWWRA MMMYNLC vy apa-
8Ts TY a8 MONEKYNY HAE HECKONEKD dham-
rocekyHg noame. Mpw 3toM Monexyna
HCNYCKBET WANYYEHWE, CNEKTP KOTOROrD
aHanwWawpyeTcR ONA OnpefeneyuA ow-
HAMMWMKH aTOMOE B {,}Bal’thﬂH BEpEMEHH.

MHKH MOTYT ObITL YCTARORNEHE! HA OC-
HOBE MEKDOCKOINMYCCKHX [DAHHBIX M
ypapHenHe AppeHnyca COXPaHHCT Ccaoe
IHAYEHHE Mo cefl Nenk.

Okono 40 net Hasan ObinH BICDALIE
PEATHIOBAHEI METOMB WCCAENOBAHIN
XHMHYECKHX HHTEpMEIHATOB W OpcT-
PhIX XHMHuUSCKHX npoueccon. P. Hop-
i ¢ . Toprep us KemGpunmexoro
yHMBepcHTeTa, A Takxe M. 3ftren m
HMuctuTyta s, M. Mnarka cMorau 3a-
PErHCTPUPOBATL XHMHYECKHE [TPOLICCCR
nnuTensHocTe okomo 1077 ¢. 3ror
speMmeHBO R MaciuTal OKa3laANcA HIeANL-
HBIM 718 HIVHCHHA HETCPMEAHATOR, Of1-
HAKO OH Bl CAHIIKOM BETTHE NMA Nepe-
XOMALIX COCTORANN,

Hnn Gonee rnyDoROro HIVHEHHR MO-
nekynapHofl AnHAMHKH B 60-x roaax uc-
CINEQOBATENH Pﬂ.l[‘bﬂ&lTﬂﬂ“ HOBYH) TeEX-
HHKY — METON MOJEKYARPHEIX NYYKOR,
Brona monexynsl B BAKYyM W coBupas
HX ¢ NOMOLUILK CHICUHANLHOTD CCnapda-
TOpa, NONYYaKT NYUkH MOJICKYN, KOTO-
Phie HE CTANKHBAKTCR APYT C APYroMm,
Koroag ooMr My4oE, cOOepaluMf, Ha-
MPHMED, MONEKYNkl A , NeEpecekasTCr C
OPYTHM, COCTORLIAM W3 Momexyn B,
sonexynsi A cCOyYNAPRIOTCR © MOIEKYTa-
sit B ¢ obpazosanuem nponvera C.
Becs 3tot upouece (A + B = C) ua-
InBawoT Gumonexynapuofl  peaxumedi.
3aTeM  NPOBOAMTCH  AETEETHPOBAHHE
monekyns C |, ofpasyioiueiica B painuy-
HEIX EOHIESHTPALHAX ¥ BEITETAROWCH B
PAITHYHBIX HANPARICHHAX B 3ABHCHMO-
CTH OT XADaKTepa CHn, NeflCTBYHOMIHX

OBPAIDBAHWME MONEKYN
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smeay Ay B, Hakonew, Ha ocHOBE CO-
CTORHIN DEATrEHTOR A0 CTONKHOBEHNSA |
NPpOAYKETOR MOCHE HEr0 ONHCLIBACTCH
[MHAMUKR FTOMD NpOUecsa.

M saobopoT, nyuoxk monesyn O mMom-
HO NOOBERIHY TR BO 11eACTEHID NRIEPHD-
IO CBETA, KOTOPBIA NOBBILACT IHCDIHKD
MONEKYIL, B PEIVILTATE HEr0 XHMHYe-
CEHE CBHIH B HEX DAIDLIBAKOYTCH H l‘ﬁ;"‘ﬂ-
avioTca hparven Tt A w B, Dra peakuns
awccomwnauui (C — A + B ) jatem ana-
MTHIHPYCTCA MYTEM HIMCPCHHR XapakKkTe-
pHeTHE (hparsmenTton. NMocne paspaboT-
KN MeTONd MONCEVISPDHBIX MYYKOR H
OPYTAX METONDB, MOIBOSTRIOIINX HICH-
TNUNPORATE KBAHTOBLIE COCTORMHA
NnpoaAvETOR, XHMHEH MHOMOE YIHANIH O
AHHAMHKE INeMCHTADHLIN peakuuf. O
BAMHOM THAYEHWH TEXHIEKN MOTEKYIRp-
HhIX NYYKOB H KHMIAYECKOR KHHETHEMH
CHRMETENRCTRYET TOT GakT, uro Hobe-
NCECKAR npesHA no aamian 1986 1. M
npesus Vanua 1988 r. Gulan npacysne-
HBLl 38 paboTe B aTHX oDnacTax.

B sxcnepiMenTax ¢ MONEKYIRPHLINE
NyYyKaMHl NOCNENOBATENEHOCTE C Tann
XHMHYECKON PeakLHH, BKMIOYAR ﬂﬁq’.‘lﬂ':lﬂ-
BAHHE NEPEXOOHBIX COCTOAHHA, HEBOI-
MOMHO HaDMOOaTes B PCATLHOM BpPCME-
wi. lnencewit vk C. $dopeen npuay-
MA1 OCTPOVMHYHD AHANOIHW, NOKATILI-
BAKILLYK) BRKHOCTE YHCTE NPOMCKY-
TOYRLIN CTRIWA TP WIYUCHIN THHAMN-
KH pPcakUHN. On CpaBHHN HOCRenOBaATE-
nefl ¢ TEATPATBHLIMH IPHTENAMH, NPH-
CYTCTBYIOLLMMI  MHA  NPEACTHBIEHHH
KnaccHyeckol apasMbl, noctasnedHHol B
CHABHO COKPANIEHHOM BADHAHTE; IDHTE-
NAM TOKAILIBAKOT JIHIL  HAYATEHYIO
CLEHY MbCChI, ckamen ol amneTan, W e
thirran. PopceH nuineT Tak: «CHausanma
MPEac TABNNIOTCA ITABHBIE NEPCOHAMN,
JATEM JAHABCC ONYCKACTCR ONNA CMEHKI
KApTHHAL, kOMMa OH RHOBL MOAHHMAET -
CH, Ml BHIHM HA CLEHE MHOMECTBO TPY-
OB M HECKONLKD oYUENEBIUNXY NMEPCD-
nawedt. [Lnn HENDCRALICHHBIX, KOHEYHD,
OleHb TPYIHO NOHATL, MTO #e 8 aefleT-
BATCNLHOCTH NPOHIOLLTO B MPOMEKYT-
FE MEEOY KEApTHHAMH»Y,

NuiTasce wafiTi bonee npaMBie MeTO-
Okl HIVHEHHA TEREXOAHBIX COCTORHWE,
HEM B TPANAOIHOHHBIA FECTIEPHMEHTAX ©
MOMEKYIHDHBIME MYUKAME, XHMHKH 00-
PATHAMCE K HORBIM METOOAM W HEARHO
paapaloTanH METONL! PEFTHCTDALIMN 10-
FAOUWICHHAR, HCNYCKAHHA H PACCCAHHA CBC-
Ta NEPEXOOHBIMH COCTORHHAMM. Mo-
nobo IKCHEPHMEHTAM C MONEKYIRDHLI-
MH NYYKAMH, 3TH METOOKI HE dﬂlllﬂﬂlﬂ‘}}'-
T COBBITHR B PCANBHOM BDEMEHH, O
HAKO NPESOCTARTANOT Bo/ILINE BOIMO K-
HOCTEH ANA NPAMOND HIYYEHHA MEpexni-
HEX COCTORHAR # JRHAMAKN pPeakLHi.

B 1979 r. Hawa MCCnegoBaTe/ibOEAN
rpyvimna 8 KTH snepesie nonsitanach
BTOPFHYTRCH B 00nacTL coepxbRIcTPRIX
NHMMUCCKHX Peakimil, HCNONLIVA MOIe-
EYTApHEIE NYYKH. B To spesMs ocTH®H-
MOE BPEMEHNHOE PaIpPelIeHRe COCTaRNA

M0 HECKONBED [JECHTEOB NHEOCCKYHI
(nc), ¥TO MPEncCTARMHET CAMIIKOM TPY-
GVI0 BpCMEHHYIO LLEANY Ond Habnwone-
HHR THHaMHEH ].'IEE.KIJ.!I-I“ Ha CTAaaHH nepe-
XONMHLIX COCTORMIR. Ml it CEOHUEHTDH-
POBANH YCHIHA Ha paipaboTke MeTo-
0B, NOIBOMARIOUIHY HIYYATE NEpcpac-
NpeneneHie JHEPrun B MOJERYIax fo
Hanana peakuuit. K 1984 r. spemeHHOe
PAIPCIICHHE B 3IRCHEPHMEHTAX C MONERY-
JHEPHBIMHE NYYKAMHA ﬁhl.."lﬂ YydilueHo 0o
1 mc. 37O AOCTHRCHHE MOIBOTHAD HAM
HENDCPEACTHEHHO WIMEPHTE CKOPOCTE
DCAELHE MPH NEPeX0 e MOACEY Ik W3 O5-
HOMO KBAHTOBOTD COCTORMHA B ODYIroe.
nﬂHﬂ'ﬁ.’H Mkl BCOC T II}!‘H{HB.."IHC!: B METD-
0e, ¢ NoMOLLLK KOTOPOro MoskHo Oelno
Bsl 3aPErHCTPHPOBATE CNEKTD NEPEXo-
HbIA COCTORHMA B pt‘ﬂ..'ll-HUM BpﬁMl‘llH L&
PEMTOCEKYHIHAIM PaIpeilicHHEM.,

Urobwl coanats Tarofl eMTocekyH/l-
Hbifl MonekynspHsifl «doToanmapats,
Mil OOBEOHHHITH TEXHHKY MONCKYIAD-
HEIX NVYEGE H YILTPAKOPOTEHX Naicp-
HEX HMIOVNLODBE, anM'EIIE!!HC MOJICKY
NAPHEIX MYYKOB NOIBRCIIHIO HIONHPO-
BATE PeAKUHIO B BaKyYMe, VILTPaKO-
POTKHE MaIepHLIE HMIYALCH AANH BO3-
MOIKHOCTE HCCICOOBRATE AWHAMHKY C
TpefyeMuIM BpEMEHHEIM PATPEUIEHREM,
PaspaboTkn 8 obndacTi nazepHol Tex-
HOAOFHH, OCYUICCTRACHARIC B AT & T
Bell Laboratories w apyrux dupmax 3a
nocnenHue NAThL AT, obecneuwnwnm no-
CTHHEHHE KPHTHYECKOTO heMTOCEKYH-
HOI'D pajipCiucHHE, H HACTORLLES BPEMH
OOCTYNMHRI CBCTOBLIC HMINYILCEI [1NTH-
TenbHOCTRIO 6 . € NMOMOLUILHY TaKHX
YIETPAKODOTEHX  HMIOYILECOR  MOKHO
NONYYRTE ®CKOPOCTE CpabaThiBaAHHEA 38-
Teopa» okono 10 de.

l_[PHHIIHthI cpepxGuicTpoll mone-
EyARpHOft hoTorpadn HMEIOT He-
KOTOPOE CXOACTEO © HCNOMbIOBAHHLIMI
MaiGpumxem. KmoueskmMm yeTpoiicT-
soM B ero pabore Deln cneuManbHs
foTozaTeop, obecneyHBaBiuMil IKCNO-
HHPOBAHHE [NEHKH B TeueHHe BCero
s 0,002 ¢. TpH NOCTAHOBKE IKCTIC-
pumedTa Mafibpiox pacnonomnn 12
hoTOKAMED, CHADMEHHBIX TAKAMH 3a-
TBOPAMH, Ha PAcCTOAHHK 0,5 M apyr oT
apyTa BAoNsL NyTH Aomwand, Ot Kaxnoh
KaMepLl TONEPEE TPACCH OH NPOTANYIT
NPOBOJIOYKY, COCAHHCHHYK) €O CNCUH-
ANLHBEIM  MEXAHHIMOM, KOTODEIA oOT-
EPLIBAN 321800, KAk TONBED TOWANL
OCPrana NpoBonodKy.

C momoumsio Takoll cncremsl Maii-
DpHIX DOCTHT DAIPCIICHHA OKOMO 2 CM
nnA ka#noi doTorpadEE NpH CKOPOCTH
newenia nomanm okono 10 m/e. (Pai-
PELLENHE, WIH YETKOCTE HI0OpameHun,
PABHO NPOWIBEACHHIO CKOPOCTH TBHME-
HHR HA BPEMA IKCNOIHLHK. ) CropocTh
JBHMCHHR, OCMCHHARE Ha [N:EE'ETDH'HHE
MENTY KAMEPAMH, PARHA YHCITY Kaapom
B cekyHay (B nanHom cnyuae 20). M3o-
OpamcHUA AMNEMCHTOR OBHAEHHA nowa-

0 Hi CHEMEC CTAHOBRTCA Donee nnas-
HEIMH TIpH BOIPACTAHMH CKOPOCTH 38-
TROpd. Paipeuiesue fiemMeH TOB NBHKE-
HHA VIVYIIACTCA MO MEPE YMEHLILEHHE
PACCTORHHA MEXIY KaMCDaMM

Isa acoexTa BEsCOKOCKOpoCcTHOR do-
TorpadHl HMcOT asanord B hemroce-
KEYHOHOR sonexynapuoll hoTorpadmm.
Bo-nepesix, oba tuna dotorpadmm
NMPENCTARMTRIOT HENREPLIEHOC NBEHAEEHHE
B BHOE DANA MOMEHTANEHEX CHHMEOR,
Uy xapnpon, CnenosaTenbHO, MOXKHO
1AMENINMATE E‘II:IETE.':IE'L' JRH¥ECHHE, Ha-
CEKONLED 3T0 TpebyeTcs, TAK 4TODL
NPpOCNCHNTE 38 HAM HCBOODYMHCHHBIM
rnaios. Bo-sToprix, oba MeTona mon-
KHEI JARATE AOCTATOMHD MHOIMD NOCTE-
NOBATENLHBIX Kanpos, wTobm #X co-

COCTORHWE MONEKYNAPHOW cucre-
Mbl MOMHO YOTAHOBMTE NO CNEXTPY CEE-
TA, nornoweHHoMy wmonexynow. Korga
aTOoMbI B MONEKYNE HAXOOATCH CREBHK-
TENBLHO BNMIKO OPYT K 4PYrY, 0K NOrno-

WawT CceaT C 0ONLWHUMKH OAWHAMM
BONH, HANpWMEp KpacHeln. Korga arto-
Mkl DACXOAATCA Ha DONLWES PACCTOR-
HHME, OHM NOMNOLW&aKT CEET € MaHbilMhK
ANWHAMK BONH, HANPUMED CHHKA. Takoe
WiMeHaHMe CI'TEKT.F]E — 3T0 «OTNEYETON
Nansuas QBUXMYWUMACH BTOMOB.
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NOTEHUHANEHAR SHEPTHMA
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PACCTORHMUE MEXAY | M CN, 1w

SEMTOCEKYHOAHAR JMHAMMKA Monexkyns!l UHaHKwna woga
NyYWwe BCEMD ONWCEIBAETCA G NOMOWLID KPMBLIX NOTEHUWANE-
HOR aMepruu. COrnacHo KNACCWYBCKOR MEXaHMKE, KOTha Mo-
nexyna ICN B HMIKOOHEDPIrETMHECKOM COCTORHKMM (8 ) B3AWMO-
ABACTRYET ¢ NAIEPHLIM NYYKOM, CBET BOA0YMOAET € 8 BbICO-
KOoIHepreTUYecKkoe cocToRHue (b ). 3atem Monexkyna pacnaga-
ETCA HE MO/ M UWaHK, W DACCTORHMHE MY HAMW YEEMKYK-
BaaToR (C W d ). [warpamma cneea ynpowe+HHo npegcrasnneT

CHTYEUMWIO, NOCKONBKY, COMMacHD KBAHTOBOR MExXaHnKe, Mm-
NyNeC W NONOMEHWE ATOMOBE HENMb3IA OHOBPEMEHHD TOYHO M3
mMepHTs. Kak nokasawo Ha guarpamme cnpaea, Hauwbonea sepo-
ATHO, 4TO WOR YAANARETCA OT UManuga npumepro Ha 0,85 Hm 3a
180 tbc (d ). OgHaKo gnR 3TOrD MOMEHTA BPEMEHW MENa BEPO-
ATHOCTB TOrD, YTO PACCTORHME MEX[Y HMMKW cocTasnseT 0,7
Wnm gaxe 1,0 M.

BOEYNIHOCTE COIAABANE HLMOIHID HE-
npepsisoro aeusenns, Hamenenue no-
nowenn® obRCKTE OT OOHOIO KAOpa K
chenyiollemy NofixHo BeITH MocTencH-
HEIM: ON# BOCCTaHowIeHHs diparmenTa
NBHAEHHR AMHTENBHOCTHIO | ¢ TpebyeT-
¢f no kpafineft mepe 30 kanpos.

B desmrocexyunsofl  mMonexynapHoil
toTorpadii YETKOCTE KAIpd H 4HCID
KAIPOB B CEKYHIY NOM#HBL OLiTh TAKH-
MH, 4TODLI PALTHYHTE OBHXKEHHS RACP B
MmeMeRTapHON peaxunH H, 4To Gonee
BAMHO, KOPOTEOKHBYIIHE NEPeX0iHbie
COCTORHHMA. YeTKocTh Kaapa NONXHA
OuiTe aywe 0,1 #m. [Mockoneky ckopo-
CTH MONEKyNl — OBBIMHO BEMHUHHE NO-
panka 10° M/c, pajpewense 3aTBOpa
AOAMHO HAXOAHTHCH BO BPEMCHHOM WH-
Tepeane menbiie 100 de.

Hnen, nemalilas 8 OCHOBE TREHX (hem-
TOCEKYHIHEX 3KCTICPHMEHTOR, QOBOb-
#o npocTa. [lepeas najepHas BenbIINKa,
HAILIBACMAN HMNYNBCOM HAKAYKH, BO3-
Gysoaer WIOMHPOBAHHYHO MONEKYNy,
HHHLUHEPYA PEAKUHIO W YCTAHARMHBAN
MOMEHT OTCYeTa BpesMcH. Btopas
BCOBILIKR, HAIBIBAEMAN IOHIANPYHOLIHM
HMIIYIBCOM, NPHXOANT HA HECKOILKO
theMTOCEKYHI MO3Me W PErHCTDHPYET
COCTORHHE DEAKLAE B 3TOT MOMEHT BpPC-
men, [MonobHo Kamepas B IKCIEpH-
menTe Mafibpunxa, demMToceKyHaHaR
MONEKYIRPHAR KBMEPA PErHCTpHRYET
anIobpamenna» B NOCNENOBATENbBHbBE

MOMEHTE! BPEMEHH TN BOTYYEHHNA HH-
thopMaliK 0 PALTHYHBIX CTAOMAN peax-
LIHH.

Ilns noNy4YeHHA BpeMeHHBIX 3Ja0epKex
MERIY HMIYIBCOM HAKAYKH H I0HOHDPY-
HOLIHM HMIYIECOM MBIl HCOONBIOBANH
T0 OBCTORTENECTEO, YTO CKOPOCTE CBE-
Ta BEAWKA, HO orpaHndsenHa. CHauana
MBI HACTPAHBAEM OITHYECKYID CHCTEMY
Tak, yrobs ofa WMnynsca AOCTHIANH
IOHBI PEAKIIHH B ONHO W TO ¥E BPEMA.
JaTem MBl OTEAOHACM IOHANDYHOWIHA
HMIYIEC, TAK 4TO TOT NpoxonuT Gomnk-
Lee PACCTORHHE, YEM HMITY/IBC HAKauKH
00 COYARPEHHA ¢ MOMEKYIAPHIAM My%S-
koM. EcnH 30HANDYIOWMA HMIOYALS
npoxonHT Ha | MM Gomblie, SeM HM-
NYBC HAKAYKH, TO BPEMEHHAR 3anepxKa
cocrasnrer 3,1 de, notomy uTo ceeT
npoxonuT 3a | ¢ paccrosuue 3 - 10% M.

Takum oDpazom, HMOYILCH, paine-
NeHHbIE paccTORHMAMH OT 1  no
100 MEM, BBZENRIOT QparMenTHl NBH-
WEHNHE, DPaIIC/ICHHLIE NPOMEXYTEAMH
npemenn ot 1,33 no 222 de. Cnenona-
TEALHO, PAIHOCTE X008 HMITYILCOB B He-
CKOMBKO MUKPOMETPOB, KOTOPYIO NETKo
PEATTHIOBATE B YCNOBHAX nabopaTopun,
OACT BPEMEHHYIO JANEDKKY B HECKO/ILKO
demTocekyna. (Cropocts cpabatsiBa-
HHH JATHOPE B HeCKONBKD hemToCeRyHA
HEAOCTHKHME HH ANA Kakof EamMepbl,
Bazupyiowiefics Ha MeEXaRWHECKHX HIH
ANCKTPHYECKHX YCTpOACTRAX. )

Mocne TOro Kak IOHAMPYROWHA M-
NYNLC «YOAPAETH 00 MOMNEKYAE, OH HE
nepenacT HIOGPAKEHHC Ha OETEKTOP,
KaK oTpamenunift B QOTOKAMEPY CBET.
BmecTo 3TOr0 JOHORPYIOLMA EMIY/IsC
BIaWMOOeHCTBYET © Monekynofl, ¥ no-
TOM MOMEKYNA HATY9aeT CNEKTD CBETA,
KOTOPBIR MEHRETCH TI0 WHTEHCHRHOCTH
H UBETY. XapaKTep 3TOro HIMeHeHHN 3a-
BHCHT OT [LNHHEL BONHLl HCXOOHOMO J0H-
OHPYIOLIETO HMNYIBLCA, BHMOA W YHCAA
ATOMOB B MOJEKYNE W €8 COCTONHHA B
MOMEHT «yaapas JOHOHPYIOLIHM HM-
nynscoM. CnexTphl cBOBONHBIX MONe-
kym A u B oTnwyaioTes o7 cnekTpa ne-
pexoanora cocrosHuR A - B, xoTo-
phifl B CBOK) ONEPENL OTITHYEH OT CHNEKT-
pa nponyxta C.

Mosromy mbl cMOrMH  PAINHYATE
CNEKTPANBHBIE CHIHANL OT KaMA0ro Wi
aTux cocTonnufl. Ham ynanocs onpene-
JNIHTE NPOMEKYTEH BPEMEHH MERNy re-
HEPHPOBAHWEM 3ITHX CHTHAMOB, IHAR
BPEMSA, MPOLUENLISE MEMAY «yIAPaMu»
HMITYNBCE HaKAYKH M I0HAHPYIOMEro
HMnynbea, Ha oCHOBE 3THX NPHHLWIOE
MEl BOCCOIOANN ¥ HIVHATH CTAIHH ne-
MEHTAPHRIX peakinufl B peankHOM Bpe-
MEHH,

Oorjla wsoft npyr W Koanera
P. Bepucrefin w3 Kanudopuuitcxo-
ro yuupepcHTeta B Jloc-AHnxenece y3-
HAN O peMTOCCKYHOHON MONCKYNAPHOR

|
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EaMepe, OH laropencA uncell ee cosep-
LIEHCTROBAHWH, H Mbl OGCYIHITH MHOTO-
ofeLETIHE BOIMOKHOCTH COAMAHNOTD
sMeToga. 3Ja Bokanom (MAMMAHCKOro B
ero nome 8 Canta-Mouwwke om npeano-
WHT HaIBaHHe WheMTOXHMHARY,

C 1985 r. Mbi Hecnenosamn GeMToxH-
MHK peakunil unanHnon, arMocdepHbIx
peakunfl u peaxunit conelt. ITi npume-
Pl NOKAILIBAIOT WAPOTY obnacTi npu-
MCHEHMA METOOA H BOIMOKHOCTE WIYYe-
HIR OHHAMHKH PRINTHYHBIX XHMHYECKHX
Npoueccon.

[&TE NeT HAZAD MB! HAYANH HIYYATH
MRCCOUHANHD HAKWIA Hoaa:

ICN—=I--CN—-1+CN

Hawen uwensio Gwuiio  obHapyseHune
parmenTa CN (onasuaa) va cTamgHM
obpasosanus. Bee MBI HANDAKEHHO
paboTanu W GBUTH NOMHB PEIIHMOCTH
MOMY4HTHL peayabTaTs! K wouumy 1985 r,
Brina cobpana AByXHMITYILCHAR NAIEP-
Ham CHCTEMa §, IOCTAR ANNAPATYRY AN
CHATHR HMIIYNECOBR, M| CMOTTIH HANATL
skcnepumenT. B nexabpe M cooBummu
O PErMCTPAIHN UMAHWOA HAE CTAIMH
obpajopasius. Ham ctano scHo, wTo
NEPeXoNHOe COCTORHHEC UMAHWAA WOOA
HEMHOTO «BEIXOIHT» 38 NPCOCTE Paspe-
waloniefl cnocobuocTn wamefl yera-
HOBKH.

Ilns yayslUeHHA BPEMERHOTO paipe-
WenHA peilicHo Drino coanaTs Gonee co-
BEDIUEHHYIO CHCTEMY MOJEKYIRPHBIX
TYUEOR H natepon. My paisecTim axe-

NEPHMEHTATEHOE 0BOPYNORAHKE B 3aHO-
BO OTPEMOHTHPOBAHHOR MHCTOR KOMHA-
Te, B KOTOPON yCTAHABIHBAIRCH DEHTIE-
HOBCKan anNmapaTypa cile 8 TO BPEMS,
vorma 8 KTH paGoran J1. Tonuur.
Bexope nocne um Goarofapeins B
1986 r. mu1 3amycTHAW yeTawosky. Bee
OblH BIBONHOBAHL] BOIMOMHOCTRIO HE-
nocpencTecHnoro walmonerus nepe-
XOOHLIX COCTORHMNA,

Inaspof ocoBeEHHOCTLIO ITHX IKCMe-
penenToB GblIa BOIMOMHOCTD DOCTHYE
4EeTKOCTH Kaapa, foCTATOMHOM NS pas-
PelleHHA OTOENLHBIX CTAnHA PeaxuHH.
YysermilTensiocTe neTexkropa Gwina
NOBLILUEHE HACTONLKO, Y4TO MOXHO Obi-
N0 PETHCTPHPORATE LHHAHNI K3K B CAO-
GonHoM COCTORMHH, TAK M B NPOLECCe
oTnencHms oT aroma wona. HeobGxonm-
MaR YYBCTEHTENLHOCTE BRIMA NOCTHTHY-
T4 TYTEM MCOONBIOBAHHA IOHAHPYIO-
IIHX NAICPHBIX HMIYABCOE PAIIHYHBIX
UBETOR B COOTBETCTEHW CO CNIEKTPaMA
Heeneayemsix Momekysr, Taxum ofpalom
HaM VOANOCH HAaDmMOODaTE WIMEHEHHE
CHERTPOR BO BPEMEHH N0 MEPE TOFD, Kak
PEAKINA PATHHBANACE OT HCXOAHOR MO-
nexynsl ICN 00 aTOMa HOJA B LNAHKOA,

B 1987 r. sut coobumnu o ramone-
HHH peakiuE nHecomdams ICN wa non
H UHAHKI € JOCTATOMHLIM BPEMEHHEIM
paipeiicHnesM, uToOb 3ApErHCTPHPO-
BaTh nepexonuoe cocrodune 1+« CN me-
nocpencTaeHio. Mbl HIYHHIH OAHHEMH-
KY 3TOR PEAKITHNH B PEANLHOM BpeMeHH H
OUPEAEniIH AETANLHLE XAPAKTEPHCTH-
KM MOBEPXHOCTH NOTEHUHANLHON 3Hep-

ramn (cM, PHCYHOR Ha ¢. 34).

3TOT IKCNEPHMEHT CACMAT BOIMOM-
HEIM XPOHOMETPWPOBaNHE Pa3pbiBa OT-
nensHol xEmEveckofl cemai B deMToCe-
EyHIHON spemennOf mxane. Momywen-
Hble PE3YILTATE BIOXHOBHIIH YHEHLIX HA
NPOBEACHHE MHOMOYUCIEHHLIXN TEOpeTH-
YECKHX H IKCMEPHMEATANLHMY HCCNeno-
panufl, [Mucarens-danTacT A. Azumos
AN HHTEPECHOE OMHCAHME INCOCPHMEH=
Ta. OH CpaBHHI €ro ¢ BThIKaHWeM Oy-
NABKH B IAPHK OHAMETPOM BCETO THILE
10~ # cm, wTo npeactasnnet coboi pas-
MEp cpenHeft MONeKy k!,

B 1986 r., korna Mel eie 3aHAManich
coanaHues HoBoR demMToCcCeKyHAHON na-
aeprofl yerawonxs B IKTH, x pam npw-
exan BeprcTefin, u MLl DELHTH TPOBE-
CTH HIYYCHHE CTONKHOBCHHA JBYX MOJE-
Kyn H 00pajoBaiHs CERIH MCHIY HHMH,
T. e. Bumonekynaproil peaxuyun. CHava-
7a HaM HE yaasanock HATH cnocob ob-
HAPYACHHA HAMANA TAKHX peakiifl, T. e.
HauaAna OTCYETA BpemMerAd. XoTs Gumo-
NEKYIADHLIE PCeAKLMH [ONATCR  MeHee
| nc, nBe pearnpyIOiIHe MOTEKYTLI CHA-
HANA OONEHE NOAOATH OOCTATOMHO
Gnuako Opyr ¥ Opyry, T.e. nNpofTH
nYyTh, Ha KOTOPSI TPeBYETCR NPHUMEPHO
8 10° pas Gonsiie spemeni, uem Ha camy
PERKLIHID,

Mt HaIR pewenne 3TOR npobneme
B TPOLECCE AHANNH3A PEIYTETATOR HCCTE-
nosamuil Hawmx konner 8 Opee (Dpawn-
uns) 0 Wxuo-KanndopHHAckom YHH-
sepenTete (IOKY). CoennHne nBa pea-
renTa sMecTe cnabolt BanNepBaanLCO-

noaua HATPHIA 1
HATPMR B NEPEXOOHOM HUM  HATPUA W HOAA

e = SR

RGBANEHTHAR. ©
AIMWBAS M |

NOTEHUWANEHAR .JHEPT WA

05 10
PACCTORHUE MEMAY Na M |, kM’
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DEMTOCEKYHAHLIE [ABWXEHWA wmonexyne: vopuaa Ha-
TpuA (Nal) BRISBNAIOT MONEKYNAPHY IO AUHEMMKY XMMWYECKOR
CBAIM MeMAy aTOMaMK1 HATPHA U wofa. Cnesa Ha AWarpamme
NOTEHUMANEHOA IHEDMHMK sMOHHER® KPUBARA (NDUTRXEHWE) NB-
PECEKAETCA C WKDBANEHTHDAS KPHAOR (OTTankuaaHue). B pe-
JyNeTaTE MONEKYNa WOOWAE HETPWR MOMET PacnacTLCh Ha
GTOMBI HETPMA W MOAR, BYAYHM KOBANEHTHOR CHCTEMOR, UMK
CYWeCcTBOBATE B BeICOKOIHEPrETUYECKOM CBRIAHHOM COCTOR-

CBOBOHLIE ATOMBI

WHTEHCWMBHOCTE  MHTEHCMBHOCTL

= !
BPFEMEHHAR 3AOEPHKA

|
mf
-]

HHH, HMBIOWEM W MOHHEIA, W KOBENBHTHLIA xapakTep. Ecnw
HOAWA HATPKA PACNARASTCA HE ATOMbI, TO METEHCHBHOGT b Ya-
CTH 8ro CNeKTPa W3IMEHRETCHA CRaukooOpasHo, KaKk cawge-
TENLCTBYIOT IKCNEPUMEHTANBHEIE PEIYNLTATE! (BBEDXY CNPE-
8a). Ecnv me wofuf HETPUA HEXORWUTCA B BLICOKOIHEPMETHYE
GHOM COCTORHMM, TO MHTEHCHBHOCT s YACTK €ro CnexTpa tyger
OCUMNNWPOBATL (BHM3Y cnpasa).
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BOll CBRIBIO, Mbl COKPATHIH BPEME HX
BCTPCUH 1 VCTAHOBHNH HAYANO OTCYeTA
spesens. Ham nomMorny Takme coBeTh
wecnenosatenelt w3 KOKY, roTopsie
NPOBENH HIYYEHHE AHEAMHKH PCakiHH
GpoMHCTOrO BOOOPONA C AHOKCHOOM
VIepoia.

InA nepeLIX IKCNEPHMCHTOB B PEaib-
HOM BpEMEHH HAN DHMONMEKYNAPHLIMKH
PCAKUHAMM TAKOIO THIIA B KAMCCTBE pea-
reHTon Mbl BeIDpann HOAHCTRIA BONO-
PoOO H JHOKCHA Yriepona, KoTopele ob-
paIyioT Moo, MOHOOKCHA Yraepooa M
rHAPOKCH:

Hl + CO; =1 4+ HOCO —
-1+ OH + CO

Mel XOTEIH NOHATL 3TY PCAKLHID HA
neMeHTapioM ypoene., C noMoUik
HMOVALCA HAKAMKH MBI PaIpLIBanIH
CBRIE MEWOY BOOOPOAOM H WOoOoM. 3a-
TEM © NOMOLILID JOHAWPYHOLIHX HM-
nynecos Habawaanu, YTo BOaopon aTa-
KYET MOMEKYIY NHOKCHOR yriepona M
«IPHIHNACT» K HEell HA BPEMA NOPAIKA
coten emTocekynn. lMoTtom aTom BoO-
nopona oTPEIBAET OAHH W3 ATOMOB KHC-
nopoga ot yrnepona, Haxoweun, wepes
5 nc mocne wavana peakuMy NORRINCTCR
ruapokcnn, Coobimenua ob sTHx wab-
meoneHHAx Duinu cocname! 8 1987 r.u e
nawane 1990 r.

BTOT METOA NAN BOIMOKHOCTE TAKKE
HaDnonaATE JHHAMHKY KODOTROKHBYLIE-
ro nepexoanoro komnnekca HOCO B pe-
ankHoM spemenn. Ham yoanoce cooTue-
CTH ITOT KOMIJIEKC C NOBEPXHOCThLIO [10-
TEHUHANLHOR IHEPTHH, NPEACTABNAD-
weft chnumenne aroma ponopona ¢ Mo-
nexynoil onokcHaa yrnepona. B vactos-
Uiee BpeMA Mbl NPOAOIKAEM WIVYHATH
MHOTHE TONKHE DAINHUNS MERIY Nony-
YEHHBIMH PEIYILTATAMN W TeopHed.

(HIOBHO Tomy kak duiukn mobsT

HeCledoBaThH caMmbiit  mpocTofl
aToM — aToM Bodopoaa, GHIHKO-XHMH-
KH M00RT HIYYATE 3NEMEHTaPHBLIC MO-
NEKYNApHBIE CHeTeMbl, [TpocTefman xH-
MITHECKAR PEARINA — ITO PCAKLAA, B KO-
Topoft yuacTeyioT NBa aToma. MHe Kka-
weres, Buino Gu HHTEpecHo HANPaBuTs
YCHIIHA HA BIRCHEHHE IHHAMHKH CBAIH B
mMoneKkynax conchl, TAKHX, KAK HOIAW/ HE-
TPHA:

MNal — Na-1 —= Na + |

Peaxunn TANOreHHAOR [MENOYHBIX Me-
TANNoR GLINH NPOTOTHNOM ANA «lle-
MOYHOTO» MEpHOAa IKCHEPHMEH TOR C He-
NOALI0BAHHEM MOJIEKYINDHBIX MYYEDH,
MOITOMY HX MOMHO HCCHENOBATE B
wileMTocekyHOHoM» muianazone. Co-
TpyanukH TOPOHTCKONO YHHBEPCHTETA
HIYYETH CHEKTPE HCIYCKAHHA MONEKy-
fibl HOIHIA HATDHA NPH €€ NPERPALIEHHN
B ATOME] HATPHA M HOOA.

B cnyvae HooHOa HATDHA HALL HHTE-
pec BEIIBANA NOBEPXHOCTS NOTEHUNAE-
HOR 3HEPTHA, COOTBETCTBYIOLIAR BIaH-
MOAEACTEHHD ATOMOE HATPHA H WONa.
Korna 3TH aToMbl NOOXOART QOCTATOM-
HO GAHIKO APYr K OpYY, OHW OTTATKH-
BRAIOTCH TEM CHIILHEE, YEM KOpDO4YE pac-
CTORHME Memay aamH. OnHako, ecnM
ATOMEL! HATPHA W HoOa cBnumawoTes B
BHOC NPOTHBEONONOMHO IAPANMCHHLIY
WONHOB, TO OHR NpUTATHBAKOTCH,. Ha no-
craTouno Gnmakom pacctossun Gvaer
obpaioBLIBATLECA YCTONYMBAN COMB, CO-
CTORLUGA W3 HOHOB HATPHA W Hona. Kor-
fa aTOMbI HATPHA H Wona ofpaiyioT Ko-
BANCHTHYHD CEAlL, OHH OCNNT INEKTPo-
Hel Mexay cobofl, yTo coapaeTt yoToi-
Boe IHepreTHyeckoe coctosune. Korna
AToMBl 0BPAIVIOT HOHHYIO CBAIL, ATOM
HATPHA OTOSET AMEKTPOH ATOMY HONE, B
PCIyNLTATE YCIo BOIHMKAKT HOHBL, KO-
TOPLIE MPHTATHBAKTCH.

Onuaxo npupona neficTRYeT HE TOYHO
no TAKOMY CUCHADWID. XAPAKTED CREIN
MEMNY ATOMAMH SABIRETCA OIHOBpE-
MEHHO H HOHHBIM, H KOBANEHTHRIM, Co-
OTEETCTRYIOLUIME KPHBLIC TIOTEHUHANL-
HON SHePIrHH NOITOMY COCTORT M3 «HOH-
HOR» B CKOBAMCHTHOR» KPHBELIX [CM. pH-
cyHor Ha c. 35). Honsan kpuean nepe-
CeKaeT KOBANEHTHYH) NPHA ONpeneneH-
HOM PACCTORHHH MEXAY ATOMHBLIMH Ha-
cTinamMi. B a3tolt ofmactm mIanmo-
HefcTBHA MONCKY/IRDHAR CHOTCMEA MME-
ET H KOBANCHTHBIC, H HOHHLIC XAPAKTC-
PHCTHEH; APYTHMH CNOBAMH, CYIIECTBY-
T ONnpeAc/ICHHAR BEPORTHOCTE TOFO,
YTO MONEEYIA ARNACTCA H KOBANEHTHOMN,
H HOHHOH CHCTeMOHR,

TeopeTukl pailenuny KpHAELIE 00-
TCHUHANBHON MHEPrHM HA [BE HACTH:
HHKHIO H BepXHiot0. HuXARR KpHBan,
NpefcTABNAIONIAR  HHIKOIHEPreTHUE-
CKHE COCTONHMA, COCTOMT H3 HWOHHON
KPHBOR HA MANLIX PACCTOAHHEX W KOBA-
neHTHOH — Ha Donuiunx. Bepxuas kpu-
pafd HiobpamaeT NPOTHBONONOAHYID
CHTYVALHI KOBAJACHTHAR CHCTCMAa Ha
MankIX PAacCTONHHRX H WOHHAN — Ha
G0onbwHE. BEpAHAR KPHBAR NPeACTaRTR-
€T Donee BEICOKDIHEDIETHYECKDE COCTO-
HHHE.

[Morenenne, onNHCHIBACMOE HHKHEH
YACTEIO NOBEPXHOCTH NOTeHUHANBHON
auepruM, obero npeobnanaer, Korna
ATOMEI HATPHA ¥ HONA Mennenyo conu-
MAWTCA H HAYHHAKT BIanMonefcTBO-
BaTh. B 3ToMm chyuae weKTPOH nepexo-
ORT OT HATPHA K HOOY, B PEIYNLTATE ue-
ro COVIAETCA YCTONYWBAR MOMCKYNA
HOooHad HATPHA. ONHAKDO ecnH ATOMBI
cOnMUxaTCR CNHIIEOM OblCTPO, OHM
MOTYT &NEPECKONHTER (C oupeneneHHon
BEPOATHOCTLIO) © HHMHeRt 4acTH Ha
BEPXHIONW, KOTOopas Gonullle He npemn-
CTABNRET cODON KOBANCHTHYHD KPHBYH)
ortankusauns (cnaboll camn), a nmeeT
TOYKY HAHMEHBILCH SHeprHM  (MHHH-
mMym), Monexyna B 3TOM NMOTEHIHATh-

HOM suHuMyme Gyner obnanats Hexo-
TOpoR yeToHuuBocThIo, (Tounes, Mone-
K¥yfa BXOOHT B KBAIHCBRIAHHOE COCTON-
HHE.)

Mut nnanuponanu nposecti Habmo-
NEAEA B EMTOCCKYHOHOM OMANAI0HE
MHHAMHEH CRETH B MOTCKYTe HOMHIA Ha-
TPHA TIPH €2 paipeiee ¢ oDpaIoBaHHEM
ATOMOB HaTpHA H loda, Ocoboe sHuMa-
HHE Ml Y OSTHITH aNEPeCKOKY» C BEPXHER
NOTECHUHANEHOR KpHBOH HE HHEHIOK
HnH HaoBopoTt. M nabmonany newsxe-
HHE ATOMOB N0 MEPE NEPEX0Ia MOICKY-
Nkl HI KOBANEHTHOIO COCTORHMA B HOH-
HOE H B ODNAcTH nepecedcHHR NOTEHLIH-
ANLHLIX KPHBLIX. ATOM HATPHA OTJapan
IEKTPOH ATOMY HOOR HR PACCTOHHMHH
0,7 vm. DakTHYECKN ATOM HATPHA HC-
NONLIOBAN CBOR INEKTPOH KBK «TAPIYHD
[INA 3AXBATA ATOMA WO,

Urobnl BRIDDIHHTE Takol 3xcnepu-
MCHT, MBI CHEYANA HANPARASTH nalep-
HBIR AMOYILC AR BO3I0YAEIEHHR MOne-
kyn Mal. Korna atom naTtpusi oTXoOuT
npumepno xa 0,25 am oT aToma wona,
CEA3L HAYHHAET PAIPBIBATHCH. JaTem
NOCELMACTCA BTOPOf HMNYynbe, 3I0HANPY-
WM peaxuMio B TOT MOMEHT, KOrga
CHE1b B HOAHWAE HATPHE NOTHOCTRIO pa-
Jopeana H oDpasyIOTCR ATOMBI HATPHN
H Hona. JoHAHPYROUIHEL HMOYALC BO3-
Oy®#apaeT aToM HATPHA W BLIHYAKIAET
Er0 HCMYCKAThL ®enThifl coet. ODHEcHpys
TaKkiM obpaIoM NEWKEHHE OT MOMENRTA
PEIPLIBA CBAIH (HAYANO OTCYETE BPCME-
HH) no poxiennn ceobolHex aTomos
HATPHA, MBI MOMKEM NOICYNTATE B De-
ANBHOM BPCMCHW HHCIO ATOMOB Ha-
TPHA, NOARHBLLUHXCH HA HHKHER KpHBO#A .,
Euwe Gonee samuo To, uTO, NCTEKTHDYR
KBATHCREAIAHHEIE OEPEXOAHBIE YACTHILI
Na-:- 1, HMCIOILHE HHBIC CHEKTPANLHEIE
XAPAKTEPHCTHEH, YeM cBoboaHbIA aToM
HATDHA, MOXHO HA0MKOIATE Nepexon oT
Na---1 ¥ cpoDoaHeIM aTOMaM HATPHE H
HOOA.

HerkoTopsie Monexynel Woamna Ha-
TPHA, HAXOORIINECA HA BepXHell KpHBOR,
NG AOCTHXCHHH ODMACTH NEpeCceycHHR
OymyT «NepecKaKkHMBaTL® HA HUKHIOHK
KPHBYIO, CBA3L B HHX ByOeT paipLiBaTLLR
¢ 0DPAIOBANKHEM ATOMOB HATPHA H MDA,
B Tex MOnCKYIAX, KOTOPLIE HE (IEPeCKa-
KHEAIOT® HA HHXHHMO KPHBYHY, @ OCTa-
IOTCH Ha Bepxiefl, CRAIbL CONDAHAETCH.
OHH NPOAONXAT KoneGaThCH, MOKA HE
coBepuiaT  nepexon.  ChnenopaTensHo,
HMIYILCEE OT ATOMOB HATPHA NOIHHEL
MORBARTECA TONLKD TOCHE KAXOoTo me-
peEXOna B MHHHMYME BEDNHCER KpHBOA.
370 TOYHO COOTRETCTEYCT HauiHm Halb-
NHOOEHHEM, OAHHLIE KOTOPLIX TIOIBOMR-
OT CYANTE O NBHKCHWH MOTERYITH TINW
PAIPLIBE XMMHYECKON CBRIH M B NETANAX
onpenc/INTE HIMEHCHHC NOTCHUNANEHON
IHCPrHN, yOpasgsowed  JRHmeHHeM
ATOMOB HATDHA W WO,

B nacTosues gpeMs B nabopaTopisx
CIUA (dupma IBM) 1 Iepmanns (Ppeit-

HAYKA WU OBWECTBO
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Gypreeuit VHHBEPCHTET) NPHMERRKOTCRA
eMTOCCKYHOHBIE METONbL ILIA Habmo-
OCHUA 38 AHHAMHEON peakuHil pasHbIX
Tunos B razopofl gase. B KTH su npo-
OOMEIcM aNPOLUYNBEBRTER INEMEHTAD-
HbIE PEAKLIHH H HIYHaTE Donmee cnomHbIe
NPOUECCE], BKMIOYANIIHE MHOTOKPAT-
tikie npespailcHns (Hanpumep, ABA —
—-AB + A -4 + B +A4). Mul Ha-
JEEMCR TAKKE HIYUHTE NPOCTeR1LYI0 K3

BCEX DEAKUHA, a4 HMEHHO COCOHHEHHE
ATOMOB BONOPOOA B MOJICKYNY,

Mui mccnenyem o Bonninie mMoneky-
JIAPHLIE CHCTeMBI, YTOOM OTBETHTE HA
BONPOCH!, Kacarnunecs HabuparensHoi
peaxumonnoii  cnocobuwocri.  Hanpu-
MEp, ECAH TIOBLIUACTCH JHCPIUS Mone-
KYNkl C IBYMA OIRHAKOBLIMA CERIRMH,
To obe casIl PAIOPBYTCA OAHDEPEMEN-
HO HIH NOCHCIOBATENLHO OIHA 38 ADY-

EKOTOPLIE nacTOwis 8  Kwsol
Atbpyke HEOEIONACHLI [NA  AXNTHNON.
BO MHOrMAK OXOTHMMGME YrOfLRs B -
AHBEHOB CYXOR CEIOHNOrMOANM COTHA aHTHW
non KYRY. MHBOTHLID yMMDANH HE OT BHEYCHD-
o AaBONEaaHWA W HE OT Nynes. Mo MHeHKD 300
nora B. pan Xosown v MNparopManciora yrs-
BEDCHTETA, NPHWAHOR MA0ENH MHBOTHEIX Bl
N NACTLR KL,

NwcToa akauuM — OCHOBHARA MWILE aHTH-
non Kygy. KaKk @y MHOTeN QPyTWE PRCTEHMA,
¥ BRALWMY BRIPAOATRIEABTCH TAHHWH, CRYME-
WHA  3BUWMTHEIM ¢ CPEACTEOM PacTHTEABHD
AfHBIE  MHBOTHBIY. OBbiuHo  COpOpMEHWD
TAHHAHE B NWCTAX HEBENMKD M HE NDWYHHRA-
ar spapa awrtwnonad, Opvako B awcTpe-
HEMEHLIE YONDBWMAX, HaNDAMeR nNpW dYpes
MEDHOM  BhIBOEHHK NHCTELI  ABDTHLIMMK
MR BO BpEMA 3acykid, ofpaloBadwe ITORD
TOKCHHA B BMALWW YCUNWERETCH, NPM 3TOM
NHETRA MPWOGPETRIOT HANDWATHBIA BRYE

NMacyiMecH Ha BONE aHTHAOMNEI KYIY HEB0T
BOMMOMHOCTH B6iSOpa W HEXOAAT aMABLWMH C
HHIKOR MOMUOHTDELWER TaHMHMHE. A& MUBOT-
Hilf, CORAAMMANWICRA 8 JEF0HAN, MOTYT KOp-
MATLEA TONLKD TEMW DEOTEHWAMK, KOTODKIE W
ROCTYNHE B Dby R B NOSHAETE RROBATEE
macTen, Bas XoBoH yOTAHOBMA, 4WTO BO BREMA
IBOYIEM HE HENDTOPRD YIOQEAY B SKALUMAX Bil-
pASETRIBANDCE TAHKDS WONMYBCTED TAHHWHA,
KOTOPOE MOCTATOMHO MW WHARTMBALMM Ne-
YEHOUHRIX (DEPWEHTONE ¥ aHTHRON KYRY, B pe-
IYNLTATE YarD MHOMrMe MUBOTHLE NOrwbank B
TEUSHME QBYE HELENb.

Mo-ammumoMy, AKAUWRE CNOCOGHE MOGHUNK-
S008TL CBOW IDWMTHLE CPEROTES BUE A0 He-
NOCPERCTRBEHHOND HANALAEBHKHA DACTATEMLHD
ki MpUuen QBpeeER «QERCTEYIOT KaN il

Axauus — yowuiina aHTuson

Anmusons xydy xopmamcs 6 powe axayui, (Gomozpapus Animals Animals. )

coofua, CHrHANKMIMDYR APYT APYrY of onac-
wocTH. Mepaos cBMpETENLOTEO CYWECTEORA-
HER TEROR CHIHANRHOW CHCTEMEI NONYYHNK B
1983 r. A= Wyney w A Bonyws W3 JaprmyT
cROTO Konnagsa. Ok YETaHoBMMM, 4TO 340
POBRIE IRISMNNADG] CAXAPHOND KNEHE Bbipi-
GaruiBanT TaHHEH W AFYTWe SEENTHEE B
WBCTES B OONLUEeM NONWYECTEE, BCNM Mo 00
CEACTAY C HMMM HAXOOATCR QEpeBbLR C No-
PO EH M CT R,

NpagBapuTansHee  AauueE, o
BaH XOBEHOM, MOBOPRAT O TOM, YTO NOGOAEMLIC
BHTHNONGA NACTER AKALIMH Bl [ BAIOT ITHMH,
MOTODEIR, OyAydd NOTYYMM, AOHOCWTCR N0
BOIAYXY A0 APYTWE NB80EHLER HE PAGCTORHMWE
A0 50 M. BepORTHO 3T0 W CNYMMT W CHTHEN0M
O GNW30CTH BUAMA — DACTHTENLHOROHDID M-
BOTHOrD. 10 aTOMY CHIHany J0POEMENACTEHMS
YEMNMBAIOT NPOMIBOACTBEO TAHHMHE NPEMJLE,
yel WX nMoTea GyaeT nospemasqHa, B natopa-
TOPHEIX YCNOBMAX BaH XOBSH NOKAANR, YTO
MOBOE X GEHHLE THCTERA BKALKK BLAeNRoT B 20
pEd BONBUE ITANEHE, WEM HENDEDEW feH ke B
TEX CNyJaRN, KOMAa N0D0A0E [|epasc nojeep-
FANOCH BOIRSACTENIG BLICOROR ROHLEHTDALMW
STHNEHE, YOUNEHHAR B PABOTHE TAHHHHE B 610
NHCTRAR HEYWHANSCE Yaped 30 wunyT.

Bak XobEH CYMTAET, UTO KPaTROBDEMEHHDS
NOBLIWEHKE COOQBDMMEHMA TAHHHHE B pACTE
HHAX ABNRETCA BCTACTESHHLIM MEXEHAIMOM
PErYNMPOBAHWMA  MMONEMHOCTH  PACTWTENRHD-
AQHBE MUBOTHeX. YoM Gae pacTeHws noj-
DEDrABTOR HANSAEH A0 MUBOTHEN, TEM DOMLILE
TarMHUHE OHO Beipafatkimast. [nR pewewws
npofineMil rAGEne aHTHNDN KyOY epMEpsl
CORPATHNK YHENBHHDCTE CTAf, CORBPMAIMICH
B AArOMAK, |4 B CYR0A CEM0H CTaNnW NOARARMNK-
BATH WX NOUSDHOR

rofl. Yrobul OTEESTHTL HA 3TOT BRXKHLIA
BONPOC, MBI HIYHANH ITHCCOTIHALINID MO-
nexyasl C,1,F, na won n C,F,. M3 name-
PeHH B peaibHOM BpeMedH Dbino yeTa-
HORMEHO, 4TO PEAKUHA NPOTERaET no-
CEQOBATENLHO, HECMOTPA WA JKBHSa-
NEHTHOCTE ABYX CBRIEH yInepoo—non.
Bonee yoweNTeNEHO PalnHYHE BPEMEH-
HBIX WKAT LR PRIpbisa cafiell: nepsas
CHBAL PBETCH MeHee yesm 32 0,5 nc, Torna
KaK BTOpas — 3a mpems, Oonemiee B
100 paa!

BoamoxuocTes HabDmoneHus Monexy-
NApHOM AHHAMHKH BEOCT TAKKE K HO-
BEIM cnocobaM ynpasneHns DeakiTHAMH.
EcTk HECKOMbEKD TEOPETHUECKHX CXCM
TAKOTD YNPABNEHHN, W IKCTEPHMEHTa-
TODM YME HCCMEAYIOT HEKDTODBLIE HO-
Bbl¢ BOIMOMHOCTH, CyllecTeyeT nepc-
MEXTHEA OCYIISCTBICHHA TOHKOH «Ha-
CcTpofikHy NBHKEHNE W peakuvopHof
cnocobHocTH Monekyn. Ecne B Gmsal-
iike ACCATHNETHA paboTel B 3TOM Ha-
npasmeHHn  OynyT yenelliHsl, MOMWET
OBITE COIMAKA «YNMPABARCMARY JTAIEDA-
MH XHMHA.

BICOKOCKOPOLCTHYHY doTorpa-

dhinio MaitGpunx w3aobpen pagn pas-
BIEHEHHA, HO CEMOHA 3TOT METO! Bhl-
Wes DAneKo 3a npelens TOro, 4yTo OHW
co Crandopnom sornn sooGpaiuTs.
Xora Gynviiee NpeEHACTE HEBOIMO®-
HO, MBl YBEPEHL! B BEXHOCTH NMOHHEMA-
HEA HAVEH 0 MONCKYNAX M HX PEAKUHAX.
[pepl OTEPLITA ANA MHOTOUHCTIEHHBIX
IKCTIEDHMEHTANLHEIX H TEOPETHHECKHX
HECHeAOBARHA W NNA HEKAOAHHBIX OT-
KpLITHA. 8 HANSIOCk, YTO YHTATEMH Pal-
[ENAT © HAMI HHTEPEC 3 BOMTHCHHE, KOTO-
PhIC Mbl HCTIBITANH, NOIHABAN OCHOHLI
ANKHMHE — [PCEPALICHHE OHOTO BE-
LlecTEa B Apyroe — nyrtem HabnooeHna
CBepXDBICTPRIN NEH#EHHA MONeKy.

BHUMAHUIO
YUTATENEW!

no BCEM BOMpocam
nonurpacuyeckoro
Opaka,
obHapy»eHHoro B
MypHane, npocvm
obpawaTtecA No agpecy:
127576, Mockea,
WMnumckan 7,
Tunorpacua B/O
«BHewTopruagat»
MNockomneyatu CCCP




Haciencrso

I'CIITAJIbT-IICUXOJIOI'MHA

Co BpemeHun cBOero BO3HWKHOBEHUA B Hayane Hawero ctonetus
rewTanbT-ncuxonorusa BHecna 6onbwon BKNag
B H3yHeHue BOCNPUATHUA, HayHeHUAa 1 npobnem coynanbHON NCUXONormm.
3TU JOCTUXKEHWUA OCTalTCH 3HAYUMbIMU KU N0 Cen [eHb

MPBUH POK, CTUBEH MNMANMEP

OOOEHO MHOHM HOBBIM Ha-

NMpaRTeHHAM R HAYKE NEUITANLT-

[NCHXOMOIMMAE BOIHHENA EAK npo-
MectT NPOTHE HETENEKTYANBHOIO HC-
rebAHILIMERTa CBOETO BPEMEHH. Cefiuac
MHOMHE ¥ BLOBRAAYTLIX HA JAPEC HAWE-
ro BCKka CTOPOHHHEAMH TElWITANLT-TEO-
PHH DOHATHR CTANH HeOTheMIeMOn
HACTLIY} COBPCMCHHOID NMpeacTaBNCcHHA
O Mpoueccax BOCNTPHATHA, HAYYEAHWA,

MBIILTEHHAE W OOKC YACTRMY HAWEro
HiblKaA H EVYALTYDbI. Muorie 13 mac
CITBILLEATH BLIPpAECHHE WIENOCTHRIRA

rETANLTY HIH BHIETH DHCYHKH, Oe-
MOHCTPHDYIOIINE  FelUTANLT-IIPHHIN-
N, THNEA TOM J0BEECTHON KEPTHHKEH, HA
KOTOpOH DpPH AEMTAHHH MOXKHO BHOETH
TO Ba3y, TO n8a npoduna. Ho naie He-
MHOTHE HI TEX, KTO HE BXOOWT B HI-
Opanibifi  EPYT  YYEHBIX-TICHXOMOTOR,
HMEHDT I'I'['IE.‘}'I_CTEEJTEHHE o I:B'M.I.J}hi Ten-
TANLT-HANPATEHIH HWIH O TeX WiMene-
HHHEX, KOTOPbLIM NOABEPIITHCE €0 OCHD-
BONMONATAKOLIME HMIICH.
MewTansT-NeHAONOTHE JAPOAHNACE B
Ilepmannn, OOHAKD DOCAE NPHXOORE K
BNECTH HaDMCTOR €€ OCHOBATEMH —
Magc Beprrafimep, Bonedranr Kénep u
Kyvpr Koddxa — ncpeexans B CLIA.
“!'I{'!ICJ'IE,"I_I_"THIIH IiEHﬂTDI’_‘IE-IE' H3 HX YHEHH-
KOB PEipepHyid TaMm AKTHEHYIO Hayd-
HYW  nesTenbHocTh, Hanwbonwwuwi
BENAN FEUTANLTHETLI BHECTH B HIyue-
HHE BOCTIPMATHA (HEMEUKOE TOHATHE
t‘-ﬁl‘ﬁ.i.ﬂ!l by IKBHBANCHTHO MOHETHARM
“MATTEpH» WIH «hopMan, XOTA Hanbo-
nee GAMIKHM MO CMBICTY ABMAAETCA 10-
uaTHe waxondurypauns»). CyulecTeex-
HBIE NOCTHHRCHHA DLINH NOTyYeHbl HMH
TAKKE B TAKNX ODIACTAX KAK NCHXOTO-
iR ofpajoBaHin, HAYNEHHN, MbILLTIE-
HIE W counansHad neaxonorus. Hexo-
TOPLIE W3 WX Hoeh OKAIANHCH HEMHIHe-
cnocoDHBIMA, OPYTHE A0 CHX MOP OKa-
ILBAKT DONbUIoe BENUAHRE HA paboTsl
COBPEMEHHLIX TICHXONOMOR,

ORNEHHE rewmansT-ncsixonor s
NPHHATO OTHOCHTE K 1912 1., xoroa
Beprrafinmep, pabotasmmfl 8 MuceruTy-
Te nouxonorsm  so  PpaHkdypTe-Ha-

Maline, onybnuxosan paboty 06 namo-
IMH KAEYIerocs neikcHiA. [Ton srod
HIAKIHER NOHHMACTCH _HI'.ICIT[‘IHIITH{-‘
NBEHMCHHE Hexoero O0weRTE NpH BuLicT-
pPOM NPOCMATPHBAHIN NOCNENOBATE h-
HOCTH  HENOUBHEHLIX  HIoOpaxenni
ITOro DE'!.L‘H'I'H. KK 3TO NPpOHCXOOHT BO
BpPEMA KHHOCEAHCA (CM. DPHCYHOK HAa
¢. 40). Mayuax sToT denomen, Beprrai-
MCD APHILEN K BRIBOOY, 4TO BOCIPRATHE
HEemoro (DHIIHEIIIIH] anHLliln’llﬂ_"[hHD
OTIHYEETCH OT BOCHPHATHA EOMIIOHER-
TOR 3TOr0 UENOro (CTATHUCCKHX H30-
GpaxeHnii).

HMnes o Tom, 94T0 Uenoe HE CBOAHMD
K CYVMME 810 MacTed — ueHTpanLHoe no-
JIOWCHHE ETANBT-OCHXONOTHN, —
ARHTACH BLIZ3OBOM TrOCOONCTRYRMICH B
TO BDEMA TEOPHH cTPYETYDamHIMa. B
YACTHOCTH, MNIUTATRTHET M OTELIATIHRCh
OT WACH IMeMERTEPHIME — OCHORHOTO
NOMOMEHHA CTPYKTYDANHIMA O TOM,
YTO CHoMHbLIC 00paIbl BOCIDHATHRE MO-
YT EHTI. NOWNHEThI rr|'11.l AHAMTHIC INeEMEH-
TADHBIX  MACTER  BOCTIDHHAMEEMOTO,
CTPYETYDANHCTE! CYHTANH, ¥TO noaro-
ToRNeHHBA HabmopaTens MOWET pai-
NOKHTE GyHOSMEHTANLHLE oDpaikl
HALLETO BOCAPHATHA HE NRHMHTHBHLIC
OLUYIIEHHA THNA OWYLIEHWA CTOPOHb
KBAOPATA WIH OTOENLHOTO IBYKA B Me-
noouH, OHM NONAranH, 4TO KBaapatr —
JTOD OpocTo tf!II-L‘IN}"IIIinL'Th 'I'l'!l"-ll_'HI Cl=
FMAKIIHYE BOIGYRKIICHHA HA CETHATEE, &
METOAHA — BOCHPHATHE NOCNenosa-
TETLHOCTH OTRENEHEIX H}']blﬁﬂﬂhiihlx
TOHOR, KOTOPLIC COCAHHRKOTCR B MCIO-
JHEY B COAHAHHN COVIATENR. ]-h‘. o=
XOO0 monvyynn HAIBAHHE NCHXOXHMHEH,
NOCKONLEY, COTMACHO ITOMY TMOIXOMDY,
obpaibi BOCNPHATHA MOTYT SHATHIHPO-
BATRHCA EKOMTOHEHT 34 KOMMORCHTOM,
nonobHo TOMY KAk MOMEKYLl PRINara-
HITCR HA COCTABNAIOLIHE WX ATOMBI.

et TanbTHETR! BLICTYIIHAN NPOTHE
stoft Teopun. OHH yTBEDWOANH, YTO
BOCIT FHIII-IMHEMILIE' HAMH ﬂﬁpﬂibl HECMNBLEIR
CBECTH K CVMME HIH NOCICO0BETENb-
HOCTH owvuleHnl; kaxnsiil obpas sens-
eTCH uenocTHol wKougmrypaisefl, co-
cronmefl w3 Takux ouwyinenud. Mecro-
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NONOWERHE WM paiMepbl KBanpata
MONKHO MEHATH, TAK 4TO BOIHHNKAKLIRE
ceruaToutkie 0bpaist BynyT OTIHYETE-
CA ApYT OT OpYra, OmHAKD Mel Dymem
NMPpOoAONTEATE « AHAETLY HMCHHD KBAApPA-
Thi. A KBK T IH YVIHAKT MYIMKANBHYID
dipasy npH nepenokennn 8 APYrvio To-
HANBHOCTET COOTBETCTBYWIUILNE TOHE
obenx hpal B 3TOM CyHae COBEPIUICHHD
PAIATHYHE!, HO IAMETHTER EKAKHE-TO W3-
MEHCHHR MOTYT TONBKO MYIBIKEHTE C
OTITHYHLIM CIYXOM.
[EODETHEH-TEUTAMLTHCTEH Y THEMK-
MAKOT, 4TO YACTH KBAUDATA WIH OTIEM:-
HBIC TOHEI METOOHN BIanMonellcTeyIOT
IOPYT C OpYTroM TakHM Uﬁﬁﬂ!l}.\l. HTO Ml
BOCIIDHHHMBACM HENOCTHLIN ﬂﬁl:ﬁ-l'!. K-
TOPLIl 3IAMETHO OTAMYMAETCH OT CYMMED
CROMX yacTed. 'EI:‘OI:IMEI H MENOOHYHOCTE
NREncTapnanT cobofl  «npoH3IBOOHBIC
KayecTsan, Kak oONH Ouinn Hassamnkl
FETANBTHCTAMM, T. & Takwe cooficTea
opasons BOCOPHATHA, KAKHE OTCYTCTEY-
T B XOMITOHeHTax 3THX obpaion. [Npo-
HIBOMHLIC KAYCCTBA HEe CCTE  HEYTO
YHHEANBHOE, NPHCYINEE TONBED NMCHXH-
geckin henomenans. Hanpusmep, coofi-
CTEa nopapedHofl conu He MoryT DLITE
HETOMATHYECKH BhIBENEHE W3 cBOACTH
ee COCTABJAKLIAX — HATPHA W XNopa.
MNpowipoaHOE KAYECTBO B HAHGOML-
weft creneHd KAPpaKTEPHIVET nMpCcacTan-
AEHHE reuTansTHeToE o  oprawu-
JALUHHE M0 WX MHEHHKD, 3TO NOHRTHE RE-
NRETCR QyYHIaAMEHTATLIKM Ans oDeAc-
HEHHA TOID, NOMEMY MHOOH BIUONT MHD,
COCTOSILNAM W3 OTAENEHLIX O0BCKTOB.
MnTankTHCTH YEAIBIBAKT, 49To, NO-
CEONbKY ceTuaTodnsil obpa npencris-
nReT coDoll HE YTO HHOC, KAK COBOKY-
HOCTE YACTOT BHOAHMOTO CIICKTPA 31CK-
TROMATHHTHOTD HUIVMCHHA DaliH4HON
HHTEHCHBHOCTH, TO TE NYYH CBETA, KO-

ECTECTBEHHAR MACKWPOBKA unmo-

CTPUPYET, KAK 3SKOHBI TPYNNWROBAHMEA,
HANPHUMER CAORCTEO, GNMICCTE M CBAY

HOCTE, NOMOramT HMBOTHEIM NPATATL-

cA. COrmacuTete, 4TO PAArNALETE NOHW
HE TAKOM (DOMEe HE OYeHL-TO NerKo.

HACNEQCTBO MEWTANLT-NCHUXONOrMKA

a9

TOpBIE BOCTIPHHWMEIITCH HAMH, K3K HC-
XOOALNINE OT PARIHBIX 9acTell oOHOTD |
Toro e o0LexTa, HHYYTL He Oonee
CXOmHsl Mexay coboR, Yem nyun, HCXo-
NALLME OT OBYX PasnAvHeX o0REKTOB.
OTclona cneayer, wTO Hawa cnocob-
HOCTE BOCIDHHMMATE OOREKTH (Cka-
WEM, KaMHEM, MepeBba, OOMa) ECThb
CBOACTBO, MpHCYLiee Haluel HepeHOR
ccTese. [MonumMalise Toro, 4TO BoC-
APHATHE OTACNLHLIX OOLEKTOB HE ECTh
NpOCTO CNEOCTEHE TOA «KAPTHAKHY, KO-
TOpan BOYHHKRET Ha ceTYaTee, npen-
crasnaer cobofl ogpno w3 Hanbonee
BAMHLIX OTEPEITHA TEWUTANBTHCTOB.
Nna Toroe 4Tobnl obLACHHTL, WK
BOTHHEAKOT OOpAILl OTAETEHME 0DBEK-
ToB, Beprrafimep npeanonomun, uyto
HAlla IpHTENLHAR CHCTEME OPraHuiIyeT

HYAacTH B NeN0e Ha OCHOBE 3aK0HOB I'PYyD-

MHPOBAHKA. JnemenTs! ¢ Bomsiued pe-
POATHOCTRIO OyvayT BOCHPHHMMATLECH
CIPYNAMPOBAHHEIMI, €CIH OH#E [OCTa-
TOWHO GAHIKD pacnonoWeRs! OpVT K
APYTY, CXOMH Memay cobof, obpasyior
oBHE KOHTYD WM IBMMKYTCH B OHOM
HANpaBRnensn (CM. PHCYHOE HA C. 43),
B CONbIUMHCTEE CIYYAEE 3TH 3AKOHLI
obecneduBardT TOMHOE BOCTIPHATHE
o0LexTOB B MoNe IPEHNR, OOHAKD OHM
TAKKE MOTYT BECTH B K owubram Boc-
NpHETHE, Kak B CAVYARY MACKHPOBRKH
(CM. PMCYHOK BHW3Y).

Opyroft saxuLfl acnexT opramAza-
UMM WENOro, HAIBARNLIA COOTHOLIEN!-
em durypa-hon, Gun smanes B 1912 r.
OATCKHM ncHxosorom arapom Pybu-
oM, PyGun obuapysun, uro nawe B
CnyYae NPaBHIBHOID TpPYNIHPOBAHHA
yacTetl kagoli-To obnacTe waobpakenns

ITa ﬂﬁﬂam MOXET BOCNPHAHNMATBCR H
EaEk obnexT (QHrypa), ¥ Kak «3a0HRES
{(bon) (cam. HRWHEHA pucyrok ma . 41).
On chopMyNHPOBAN HECKONBED 38K0-
HOB, MOA0DHEIX JAKOHAM TPYNNHPOBE-
HHa Beprrafimepa ¥ ONHCLIBAIOIINE Y-
NOBIA, KOTOPLIE NPHBOORT K BOCTIPH-
arHio obnacrn wiohpamenns cxopes
KaKk Hrypel, 4esm kak fowa.

Hanee remwransTHeTsl ofGHADYRATH,
YTQO HEKOTOpLIC CTPYKTYPHI Halled
HEPBHON CHCTEMB ONPENensioT HEXYH
onopeyie (pedepeRTHYIO) CHCTeMY, B
CpaBMeHNH ¢ koTopofl H NpoMCXOaMT
aHanni BoOCHpHEWMaesisiy  obpazos.
Muorse moow InakoMmel ¢ JeficTBiesm
ITOH CHCTEMBI N0 (PEHOMENRY, NONYYHE-
IIEMY HAIBAHHE WBHVILCHHOTD IBHMe-
HHA®: NpPH MEATEHHOM TPOTAHHW C
MECTA COCENHETD MODE1na NacCAMHpam
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KAXKETCH, 4TO B NPOTHBONOJIONMHOM Ha-
II]JHJ].HCH]!H HAYAT ABHTaATECH HX cnﬁ-
CTBeHHBI moesn, KOTORLIA B pefcTam-
TENLEHOCTH NPOAMTKAET OCTANATRCA HA
secTe Eune onnn npumep paborsl aTtol
CHCTEMB ML HIH_!IIHJIIEEM BO BpE.".lll
npeduiBanns B Haknonewnol kabune
Crennl kabuHbl 3A0a10T BEPTHEAML M)
FOPHIOHTANL B pedepeHTHON cMcTeMe:
TPH ITOM IIﬂﬁIIIﬂI.IHT‘t‘.'IIG KILKETCH CTPAH-
HbIMH H KEOCD BHCHLLIAR J]KJL'F]JH. H CO=
Dcreeniioe RAKTOHHOE MONIOMEHHE, XOTH
H MIOCTRE, B TEno B DefiCTBHTENRHOCTH
NapaiensHsl cine TRwecTH. B oboux
CNyqanx B IpuTensHoll cucTeMe cTaH-
LapT HEMOABHMEHOCTH HAN BEPTHEANL-
HOCTH BOIHHMEACT nOod BOIReHCTBHEM
OEPYRAKIINY BAOHMLIX CTPYETYD: W
BCe 0DBERTEI, B TOM HHCIE H TEAO CaMo-
ro Ilaﬁﬂl@ﬂ;a'l‘l:.l’]ll, BEJEITP}IHHM&K'ITI:E B
COOTBETCTBHM © ITHMH CTEHAaPTAMH.

[Mocneannfl NPHALHT OPrAHH3ALNAH,
HATBAHHLIA TEITANBTHCTAME NPHHIH-
noM nperHanTHOCTR (Prognanz), 3a-
ENMHOYaeTCH B l'IJM, yro B CNy4ac
HEACHOCTH CTHMYNLHOTO II!I‘.‘IEP&'JHH-IHR
BOIHHEAIOWMA v HAC obpa3 BOCTIPUATHE
Oyper HACTONBKO «XOpOowmss (nuaye
FOBOPA, NPOCTRIM, GNHOPOOHEIM H CHAM-
METPHYHLIM), HACKOILED NOIBOMAIOT
sonpenenmowne yenosnar. [Non onpe-
OeNAHIMME  YCIOBHAME NOHAMASTCH
PEFMCT PHPYEMAHR HA ceTYaTRE HHdopMa-
ung. OMeEnaHo, Y70 B Haliel apHTens-
HOR CHCTEME HE BCAKHA ROCTIPHHM-
MaesMblll NATTEPH NPHHNMAET EAKYH-TOD
npocTyie, basoryw dopyy. Hanpasmep,
TPEYTO[ILHHE Hg BOCOPHHNMAETCH HAaMH
Kak kpyr. Ho B Tex cnysasx, xorua of-
pa3 HCOOMHOIHEYEH, KAE NPH BOCTDHRA-
THH YACTHYHO 3AMACKHDOBAHHOA Hry-
PBl (CM. HIEHHA PHCYHOR Ha C. 42), Ha-
Bmonatems Oyner mAMeT:E wambones
MPpOCTYID  HOpMY, COOTBETCTHYIOLLYI
HOCTYIHOH HHGQOPMAaUNH.

EOPETHEH reiimansT-NCHXonorim

NLITLAACE TPAKTOBATE 3TH M IApY-
rue ficnoMeHsl BOCOIPHATHA B GHINON0-
IHYECKMX Tepmunax. B cpoeil mox1pu-
HE HIOMOpgHIMA OHH NOCTY/IHPOBANH
HAMHe npAaMofl cBRIN MexdyY nep-
UEMTHEHRMM OnNLITOM o dHINOTOTIEN,
T, € CYIIECTEOBAHHE B3aHMONonobHBIX
thopm cyOLEETHEHOND BOCTIPHATHR W
OHpeACIEHIIIHE ¥TH oDpaikl HEpBHBIX
npoieccon. MnmocTpiiling 1ol e
MOMHO HafTH B anannie Beptrafme-
pPoM (PEHOMEHA AKIMYLIErOCH BIKE-
HEA%. Korga B HAXODALLIMACH PHIOM

KMHOKALPLI ©®WNEMA «sHOBmE& Bpe-
MEHEs QEMOHCTPMPYIOT BOSHWRAHOBEHKWE
WNNO3MK KaxyLerocR ABneeHua, He-
nogBuxHbIE WI0DGDAMEHWA HE KAApax
COAQanT aneyarneHve QBMMEHWA, KOr-
Aa oHK GRICTPO OOWH 38 OOHWM NpoxXo-
AAT Napsn rnasamMu.

OPYT C APYTrOM HCTOMHHES CBETA BCTLl-
XHBAKT W TRCHYT NONCPCMCHHO B ONTPC-
OEMEHHOM PHTME, nabmonaTenk Ka-
WETCH, HTO OUOHH HCTOMHHE NBHXKCTCH
saan-snepen (em. crareo: Paul A,
Colers. The [llusion of Movement,
“Soentific American”, October, 1964).
Beprrafimep yTBEDWIAN, YTD Takoe
BOCNPHATHE BOIHWKAET B PEIYILTATE
NEPEMCIICHHA VICKTPHYCCKHX 3apancs
MERITY NBYMA 00nacTamMy Bo3DyIcHHS
B MOIre, NOPpOMIEHHALIMH ITHMN TEYMA
CBETOBLIMH CTHMYIIAMH, WNH, OPYIMMH
cnoeamu, duIKoOnorudeckHil  npouece
HMEET TV e CTIVETYDY, 4TO M BOIHHES-
KA Ha ero OCHOBE MPOUCCC BOC-
MPHATIA.

alleperekannes INekTPUNECKOd IHep-
FHH B MO30e, N0 npeInonoAEeHnid caMo-
ro Beprraiivmepa, He HMeeT OTHOUIEHHR
K MEpenaMe IMEKTPHYECKERN HWMNYIMCO8
00 OTIeNkHBIM HefipOHAM, KAk ITO
TpakTyveTch r Heflpodunanonoriii. Takas
HEAPOHHAN CHCTEMA HE MOXET O0LREC-
HATE NpCIaracMeie ICIOTATETHCTAEMK
BHILI B3annsonefcTeng u Oprasn3almHM,
no3IToMy OHH NPEINOMOKHIR HANIMHE
HENOCPEACTBEMHOND  WCKTPUMECKOID
Tokd B Moire Qs cunranit, 470 CTRMY-
bl Bﬂlﬁ}’ﬂiﬂﬂ]ﬂ‘l B MOIre NIEKTPHYE-
CKHE NOMA, KOTOPLIE BIaNMOIeACTBYIOT
APYT C APYTOM W CTPEMATCH NepeiiTi B
COCTORHEC C MHHHMYMOM JHepram. Keé-
nep, KoToOpPhii OBLN NOCTATONHO THAKOM
¢ HINKOA TOTO BPeMeny, YTREpAaan,
YTO ™MOIr NpeOcTanlAeT cobolt Mk
OIHH W3 MHOTHX BHTOE (hHIHYECKHY CHT-
Téh — HAIBAHHBEIX HM i.hl!'lH‘IEL'-HIIMH
MNUTANLTAME, — KOTOpRIE CTPEMATCH
AOCTHYE COCTORHNA pasHosecia. Ha-
NPHMED, MbUTLHEIE TIYIEDH HMEKT NIPH
JAPOMACHIN PAIHYIO POPMY, HO CO Bpe-
MEHEM BCE OHN MPERPAILAKDTCA B NIpa-
BHILHBEIE COHEPHI, WTO COOTBETCTBYET
COCTOMHMK MbUILHON TACHEH ¢ MHHH-
MAnLHOH yHepries.

B coorRercTiEnm ¢ JOKTpHHON HIO-
MOpdHIME, MeWTAIETHCTE ORI,
YTO CTPEMIEHIE HCKTRHYSCKHN none
B MOIC K COCTONHHIO ¢ MHHHMANBHOM
meprueil  oDecnicunBasT  MEXAHHIM
HYHEUHOHHPOBAHWA  NPerHaHTHOCTH:
00paIl BOCHIPHATHA YNPOUAKITCE NP
AOCTHIKEHHH MOITOM COCTOMHUA paB-
HOBECHN.

OTA Teopus Kénepa ob anexTp-

HECKHX NOAAX B MO3re B HAacTORLU e
BpemMS  BCEpBREl HE PACCMETRHMBAETCH,
MHOIHE OpPYrHe HOEH, BOIHMKILHE B
pasMEax reiiTAnkT-NMCHXONOTHH, Tpo-
AOIFAKT OK3ILBATh BIHAHAE Ha CO-
BpeMEHHEIX  TEOPETHROEB TICHXOIOTHH
BOCIPHRTHR. B ONHHX CIy9ass BIrNsIm
FEITANLTHCTON NONYYHIH JansHefines
pAIBUTHE, B IPYIHY — NONBEPrIHCE ne-
peECMOTDY, ONHAKD HEMRIA HalTH HH
OIMOIO COBpEMEHHOID yuebDunka no
NCHXONOMH BOCTIPHATHR, Tne Bt de

HAGNEACTBO TEWTANLT-NCHMXONOTMKA

PEWETKA W3 CBETAWWMXCHA BYCHH obGpascBana BEpTUKANE-
HibiMIA KONOHKAaMIA (Cnesa), Korga ofud Kpam peiusTed OTBO-
ART wHalag (cnpasal, Habmogarteny NPoOgoORManT BUAETh

YNOMHEHLATHCE MHOTHE HI Tex WIcH, ko-
TOpLIC BOIHMENH B PAMEAX » NONO BAHA-
HHEM MEIUTANLT-TEOPHH.

Jaxouu rpynuupoRadnr Beprralae-
P2 BLIICPHANH TPOBEPKY BPEMEHEM.
ﬂﬂ'ﬂt‘l'ﬂil reNbHO, HH OIMH H3 HHX HE
OBIN ONPOBCPIHYT, H HH OOHH HOBLIfA
Jakol ve Duin nobaenen K neppoHaMAnb-
HOMY CTIHCKY, ECITH He CUMTATE Mpelno-
NoWeHnil, BLIBMHYTEIX HeIanHo aRTO-
pamu crated. Oans u3 wac (Manmep)
NMPELAOHKIA JaK0H OKPYREHHA, WiH 00-
e LfIIIHL'III. ONHCLIBAKOMIHA TCHICH-
I HACIMONATENA  IOYNNHPOBATL
INEMCHTEI, PACIOIOKEHHLIE B OOHOM |
TOl ®e oOONACTH BOCTIPHHWMACMOro
w3oDpakeHns (CM. PHCYHOK Ha . 43).
Bropo# aaxoH, 3aK0H CBAIHOCTH, cthop-
MYHPOBAHHEIR Hamu 0DONME, Mo®MeY
ORA3aTRCA Hanbones GyYHOAMEHTAMb-
HBIM  MPHHIHOOM — TPYOMNAPOBAHNE.
CamanocTe oDBACHAET HANWMHE MOLL-
HOM TEeHACHIRH IPHTeN:EHOA CHCTEMLI
BOCTIPHHHMATE  THO0YI0 OOHOPOIRYHD,
CBAIHYH obnacTi — HanpUMED, NATHO,
nHHHD WH Doslee NpOTRAEHHYIO 00-
NacTk — K&k OTOSNEHYH COHHHLY.
CagiHOCTE — 3T0 ocoDenHo noaxoas-
LHA KaHIMIEAT [0 IaKoHon rpynnupo-

COOTHOWEHWE DUTYPA-®0OH menfeTcA dyHAEMEHTaNE:
HeIM ANA BOCMPWATHA. Ha NEBOM MIDODAMEHMA MBI MOXEM

THEAMA.

BAHMS, MOCKONLKY 3TD, BOIMOMHD,
omHe Wi dHambones HAHOPMATHBHLIX
cBORcTE ODLEETOR OKDYRAIWIETD MH-
pa. lo wamemy muenwio, Beprrafimep
YOYCTHIL 3TO0T B ML NpHHIINN, HE 38-
AVMABIINCE HAT HEODXOANMOCT b 0Dk~
ACHHTEL, MOYEMY KR ILI INEMEHT B €0
KOHQUTYpausax camM BOCHPHHHMACTCH
Kak OTAenbHAR CIMHMILA.

XoTs cnpaselHBOCTE IAK0HOBE TPYT-
MUPOBAHKA CEPLCIHBIM COMHCHHAM HE
NONBEPranacsk, NPENCTABICHHE O TOM,
Ha KAKOA NWMEHHO CTAIMNH NPpOUecca 3pH-
TEMEHOTO BOCOPHETHR AefliCTBYIOT 3TH
JaKoHLl, BeiND nepecmoTpeno, B orew-
TANLT-TEOPHH HEARHO MNONpPaIYMERaeT-
CH, YTO rPYNMUpolatne J00#KHO npoMc-
XOANTE Ha paHHcH CTAaMK Npouecca ne-
pepaborkm 3purensnofl MHGOpPMAINN.
INosromy, korna BeprrafiMep obcys-
[an TAKHE MPWHIHAE!, Kag GnHiocTs, ol
HMEDT B BHIOY CETHATOMHYHD Onu3IoCcTL:
TO, Kaxk GnRIko ApYr OT IpYra pacnono-
HCHB BOCTIPHHAMAEMbBIC CTHMYTBI Ha
cetuarke. OfHAKO BOOMHE BOIMONKHO,
YTO MPHHINHOR TPYNONHPOBEAHHA OPOAB-
naoTeA Ha Donee nodnHHY  CTAIHAX
npoiecca obpaboren wHbopMaAn —
Ve Nochc olpencneumns riayOHHB M

O

BOCNPHHATE NWO0 ogue obpas, nuwbo gpyrod, Ho He oba ogHo-

KONOHKK, XOTA HA CETUATK® MIOOBPAMEHMA OYCHMH B 3TOM cny-
Hage TeCHBe PEEI’IDHUJ'HEHI:I mey rﬂpHmHTﬂﬂH, yemM no BE;)-

OCBELWEHHOCTH BOCTIPHHHMACMOID 0=
GpasecHHa.

Ina 1oro ytobl pailobpaTECA C 3TH-
MH [BYMA THNOTEIAMM, OOMH W3 HAC
(POK) HeckONLED ner TOMY HAIAN cO-
BsMectTHoe ¢ Jleowapoom Bpoaroynom
npoeen akcnepument. Ha seprurans-
HLIX NAPARNeNbHBIX HHTAX BHCEnM DyeH-
HEl,; I'\-'Il’.'i'!ll.l?ll!il]H-l‘.' B TEMHOTE T4K, 9TD
BOIHHEAND BNCHATACHHE PCLLUETEH CO
CBETAIIMMMCR yanamu. [lo sepTakann
E}fCHH el pﬂl:,'l'll'_'rﬂi’lru_'Tl'I::L TECHCE, HEM D
FOPHIOHTANH, no3ToMy HabnwoarTens
BHIEN KidK DLl KOMOHKH CHETALIIAXCH TO-
YeK. JarTeM Mbl OTBOONNM OOy xpai
HWCIHCHRI Y HATAN, H HAYHHATD EA3aTLCR,
Y10 BYCHHEI TENEPL TECHEE PACTIONOHE-
HEl 0 ropuzoRTam. Habmonatenn e,
TIIRIA Ha Ty HEPTIIH}'. ONATL-TAKN BH-
OCTH KOIOHKH CBETAIUMXCE TOYEK. 2TOT
PEIYNLETAT CRHACTCNLCTEYET O TOM, 9TO
FOYNNHPOBAHNE OCHOBLIBAETCH Hi BOC-
npHATHN GNHI0CTH B TPEXMEDHOM po-
CTPAnCTBE, & He Ha DIN3IoCTH CTHMYNOR
Ha ceryaree. Takum obpazom, rpynnu-
POBAHHAC 1D EHI{'HJCT'}I MPpOHCXOJINT Y&EE
NoCNe BOCTTPHATHR rAy0HHs! 300 pawe-
HuR. K TeM &C BLIBOOAM ML MPHOLANM
H OTHOCHUTENBHO PYONHPOBAHHA 00

spemerno. Ha npasom v3ofpamennk fBa ofLexTa XOTR W
MMEIOT OfWHEKOBLIA KOMTYD, BRIFMAGARAT COBCEM pPaIHBIMW,
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NOHWUMAHWE Toro, uto NNowWages NapanienorpaMMa paeHa NNowagnw NPAMOYronk-
HWKa (BBepxy), CYWBCTEEHHD OONErYasT BLIYMCNEHWE NNOWanK APYrHX uryp (BHM-
3y). TewrTaneT-noAXog K npoGneme peWeHWA 33afay JAKNKYIETCA B NMPUIHEHWW
BO3MOMHOCTH NEPEHOCA MHCAATA (03BPEHMA) B BHANOTAYHBLIE CHTYALU WM.

npusuMnam o6wel o6nacTy ¥ caRIHOC-
TH, & TaK#e N0 NPHKINNY BETOBOTO
CXOAOCTRA.

AJIBHEHIIEE noHMManie rpynnm-

POBAHHA W (HINONOTHYECKHX NpO-
LUECCOB, NEXalMx B ero ocHobe Ouuio
DOCTHTHYTO BNArogaps NOSBACHHIO HO-
BHIX IKCTIEDHMEHTANLHLIX  METONHE.
Hxob bex w3 Operosckoro yHHBEpCuTE-
Ta GLin B MHCTE NEPBLIX B HIVNEHWH
CTPYETYDHOIO BRInENeHHA — ellle olitHo-
ro BMIA TPYTINHPOBAHHA EMCHTOR Ha
OCHOBE HX CXOACTBA, KOTA& OHH Y®e
BOCIDHHHMAKOTCY HE KAk OTHENLHLIE
IIEMEHTEI, a Kak Hexuid naTtTepH. On
NPEILREINA HADMONATENAM PHCYHOK,
COCTORILMA M3 TPEX NPHMBIKAOINN
npyT & npyry «bnoxoe»: Gnoka Oyke L,
Gnoxa npamMeix oyke T » Gnoxka Haknon-
upix Oy T (cwm. pepxunfi pHCYHOK
Ha ¢, 44). Bex nmpocen wabmogatenef
kax MomHo OuicTpes HalTH rpanmim
Bnokos MIMEPRE OPH 3TOM BBICTROTY

-
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1
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HEONPEAENEHHAR ®WIYPA wunnio-
CTPUPYET WEEID NPErHaHTHOCTH. Mmen
HBNONHYID WHQOopMawMo (8), Hatnioga-
Tens BUAWT oOBaKTel npocTon (b), & He
cnoxHOoR (c, O) DopMbL

BLINOIHERNA 3ANAHNE,

Bex obunapysun, uro moan Guicrpee
obHapy®uBans TpanMily Mexay nps-
MBIMI M HaKTOHHBIMH T, wen memay T
n L. Taxoii bakT rosopuT — HECKOMBLKD
HEOHMOAHHD, ¢ TOYKH 3IPCHMN Tel-
TANBT-TEOPHM — O TOM, 9TO OPHEHTA-
WA INEMEHTOR Npelcrasnmer coboR
Bonee IHaNUMOE CBOHCTBO, Yem UX hop-
M. 21T B nofobuste PaKT NpHBENH
K TeopeTHueckoMy ODOCHOBAHHIO CBAIH
MERTY CTDYETYPHBIM BLIOEnenWeM M
OERTEILHOCTBIO TEX KIETOK B 3pHTEIb-
HOll XOpe, KOTOPHIE OTBETCTBCHHEI 34
oDuapyxenne painuuuil B opHeHTALHH
BOCHIPHHEMaEMBLIX THHHA B YTNoB (oM.
crareio; David H. Hubel, Torsten M.
Wiesel. Brain Mechanisms of Vision,

“Scientific ~ American™,  September,
1979),
MeTonukn OnNpencneHHs  BPeMEHE

BRIMOMHERNA Ia0aHHA TOMOTIR NpoBe-
PATE W HOEK TEUTAIETHCTOR O TOM,
yTo ofipaisl ¢ GoMLLIOR UeNnOCTHOCTRIO
OpH BOCTIPHATHE AOMHEHDYIOT, J3Bun
Hason, Heine paborarownil 8 Yanpep-
curere 8 Xafihpe (Hapawm), npoeen
OUECHL BAKHLIA 3KCTIEDHMEHT N0 BLIRCHE-
HHIO TOTO, 4TO BOCIPMHHMAETCR PRHE-
we, uence win ero wacti. Menmonsays
B KadecTBe cTuMynon Gonsmme Gyxssl,
COCTABNEHHLIE M3 ManeALknX Oyxkm, ol
HIMEPAN BpeMA  MAeHTHQUEKALHN Ha-
Gmonatensmy Gomuiumx (KPYTHEIX) H
MANeHLKHX (MenkuX) Oves (oM. cpemmmil
pecyHOok Ha c. 44). B oonMxX cnywasx
Goneiuve w manenskwe Oykeid Oninn
ONHHAKOBLIMH  (COBNANAKUIHME), 8
apyrux — paiHeMi (kon(IHKTHLIME),

Ecan penste Gurypul nepsHunsl s
DOCTIPHRTHA, KaKk YTBCDMIANH Teil-
TANLTHCTHLI, TO Kpynusle Oykssl ao-
mwHLl HpeHTHhHUHpoBaTEes DricTpee
MEIKHX; ECITH e NepBHYHbl HACTH, KAk
YTBEp#IANN APYTHE HCCNENOBATENH, TO
peyneTaT nomken OmTe oSpaTAbiM.
Eue ooHo npennoyiodcHHE, BblTEKAB-

COEQWUHWTE Bce TOYKKW YEThIDLMA NPR-
MbIMKM THHWAMK, HE OTPLIBAR KapaHga-
wa or OyMary (peuedie Ha c. 44 aHKaY).

Wee B3 HOCH FElUTANLTHCTOR O TepRay-
HOCTH HEnoro, IaKMONANOCE B TOM, 4To
KOHGIHETHBE Menkie DyrBel He non-
HhLl BNAATH HA CROPOCTH HAILIBAHHWA
KpynHeX, TOrfga Kak KoHQUIMKTHEIE
KpynaLie GyKBLl nondue OsinH 6K 33-
MELTHTL HalsiBaHHEe MEIKHX Byka,
CTOPOHHWEN THTIOTEIH O MEPBHYHOCTH
UACTel B BOCOPHATHE NPEICKAILIBLTH
NPOTHROMOMOKHBIA PeIYNLTAT B B
sTom onkiTe. PesyneTaTia Hasona noo-
TREPOWHIIH NPeinOnoREHHA MEWTANLTH-
cTos. B manemeftiues wWccnenoBaTenw
yhenuancs, 4T Takme cBOACTBA BOC-
NPHATHR HE CTOML YHHBEPCANLHLI, Kak
Npeqnonarant reuTansTeeTul. [Nomy-
YEHHBIC JAHHLIE NOKAILIBAKT, 4TO OT-
BETHLIE DEAKIIAN IABRCAT H OT OPYIHX
axTopos, TAKKX, HANpUMED, K3k abco-
NMIOTHEIE H OTHOCHTENBHBIE paiMepnd
Oyks.

Hpyrum BecsMa  WHIHECTTOCODHBIM
NOHATHEM TEllTATLT-TEODRHH OKAIANCA
TMRHHIING TPETHAHTHOCTH — #HIOER O
TOM, HTO BOIHHKAWOIINE B 3PHTENLHOR
cHeTene obpaint HMeT Hanbonee npa-
BIILHYIO W CHMMeETpHUIYED opsy, co-
OTBETCTBYIILIYIC NONy4yaeMofil cencop-
HOH unthopmaumn, TyMaHHOES MelTamk-
THCTKOE ONpenefienne «xopoileros of-
paza cefivac nNOAYMHIO YTOMHEHHE
Dmmanyems JleyeenGepr u Xauc biod-
tdapr w3 Hupgepnannos paspaboTanm
TeOpHi0, KOTOPAR NOIBOMANCT B ACTANRX
ONPEIENHTE KONHYECTEO HHGOPMalHn B
pasnmHyHBX 0Dpalax — «xopownes ob-
Pasul CoOOepXaT Mano nHdopmalim, a
UINOXHER — MHOIO, — H NPHMEHIULH e
[ANA NpeackasaHHA Toro, kak mwoan By-
O¥T BOCTIPHHAMATE YACTHYHO CTIpATAN-
Hble (MIypLl, & TaKwe wis obLACHEHHA
apyrux grenomenon. Yaunenn Fapuep n3
Menscroro yHHBEpCHTETa NOKa3an, 4To
WXOpOilNeR MATTEPHLI CPABHHBAKITCH
OnicTpes, JANOMHHAKYTCH NYYLIE H OnM-
CLIBAIOTCH OONee KpaTxko W ACHO, YEM
UMNONHED,

HACNEOCTBO FEWTANLT-NCUXONOrMA
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B ornrume oT NpeanoMeHHbIN Pewl-
TANLTHCTAMH TEOpHA BOCOPHATHRE HX
uieH of MERTPUYECKNX NOARX B MO3ITE
coppemeHuMn  dunonoramn  Geian
OTBEprHyTH. Onnako celluac nossl-
NHCE KOMUEMIHE O HelpOHHEIX CeTax,
CxQnHbic ¢ npencTasncHnamu Kénepa o
QEIHYECKHX «relTanLTaxk. Kak cunra-
KT CHSUEANTHCTE N0 HEAPOHHBIM ce-
THM, MCHXHYCCEHE TIPOUECCH ABARIOTCH
CNEACTEHEM OHHAMMHYECKOTD BIAHMO-
NEfCTBUA MHOMECTBA CBATAHHLIX JIPYT C
OPYIOM BhIMHCOATENHBIX 3NEMEHTOD,
KOTOPBIMH MOTYT CUHTATBCH HEAPOHLI
mModr. Kasnsii 13 3THX INEMEHTOR Xa-
PEAKTEDIIVETCA €70 AKX THBRIIHOHHBIM CO-
CToEHMEM — NoaodHO COCTONHHIO
eO30YENCHUS HelipoHa — # 3TH INeMel-
Thi EIAUMOOeHCTREYIOT, CTHMYITHDYS WIH
MONABNAA APYT NDYTE, 4T0 HANOMHHAET
pabory comancos. Bes cucTesMa axTHBH-
PYETCH BHCIIHHM CTHMYIOM, ROTODRLI
BORASACTEYET HA HEKOTOPYHY COBOKYD-
HOCTL AeMmenToR. B nansielienm 310
Bo3byKICHHE PACTIPOCTPAHRETCH Mo ce-
TH 10 TEX NOP, NOKA BCH CHCTEMA HE N0-
CTHTEET COCTOAHHA pasHoBecns. Tagoe
npeacTapiacHie HMeeT MHoTD odero ¢
naeell K&nepa 0 MUHNMHIALHH 3HCPTI
{om. cratewo: Hdeiisnn V. Tank, Dxou
. Xondwunn, KonnegTHBHbIC BBIYHC-
neHd B HelpoHononoGHuX 3nexTpon-
BuiX cxemax, «B smpe waykmw, 1988,
Ne 2). Kopoue rosops, 3TH CETH MORHO
PECCMATPHBATE B KBYECTHE OPHMEpPOB
durnueckny  grewmansToss  Kénepa,
Xors ¥ra paborta cmme Tonkko HAMMHA-
ETCH, MOOEIH BOCIPHATHA HE OCHOBEC
HElpOHHBIX CeTefl oBeLaT OTKPLITH
HOBYIO TTABY B IellTANLT-TEODHH.

OMHMO pepomoUHOHHBIX HIME-

HeHifl & HIYYEHHH BOCTIPHATHA Te-
OPETHEH-TEIUTANLTACTH oboraTani Ta-
ke oBnacTH DCMXONOTHM, KAK HEche-
JNOBAHKC HAYYMCHER, MAMATH W MBI
HAR, 9T0 OKAIAN0 CYLIECTREHNHOE BIRA-
HHE Ha Teopun obyvenns W COUHANLHOHN
ncHxonornn, Pankue rewransrucrekne
HOEH OTHOCHTENLHO CBORCTE MbliLne-
HHA PeIE0 ROHTPACTHROBANH C HOCAMY
aposaasiierocs Guxesnopuama. [lpen-
LIECTBCHHNE 3TOMD HanpabneHns, 37-
Bapn Topunaiik, ia OCHOBE CBOMX HCCe-
NOBAHIA IAKTHOUNN, 4TO AWBOTHLIE pe-
WIZKT BOTHHRAIOWHE Nepel HIMH npob-
nesibl nyTes 0pob # ouinbox, a ve B pe-
IYALTATC PAIMLILICHHA W NOHEMA-
HuA. B onmom cBOoeM nONywMBLICM
LUKPOKYI0 HIBECTHOCTER 3IHCTIEPHMEHTe
OH TIOMELLIANT KOWKY B KIETKY, HI KoT0-
poR ona Morna sebpareca Tonsko no-
THHYB 33 BEPEEKY, OTKPLIBAIOLIYIO
neepuy. B npouecce DecnopauovHbix
NONBTOE HAATH BEIXON KOLKA Cryvya-
HO CHIBHO NEPTATAE 34 BEPCBXyY H Bribn-
panace HAapy®y. [locne MHOrHX Takux
NONLTOR Komka o0ywanacs JepraTs 3a
BEPEBRY Cpasy Noe TOMO, Kak OKaabi-

Bajlack B knetke. TopHaaflk npHiuen x
BbIBOY, 4TO B 3TOM CAyHac Koliauwh
WHTENEKT He NP YeM: NPOCTo ¥ KOLIEH
NOCTENEHHD JAKPENNAITCA BOIHHKAK-
LiHe AcCoUMAtNm.

e TansTHCTRE ¢ HADOM ONDOBEPra-
fIH M CAMH IKCOEPUMCHTEL, 1 JenaBLie-
CH HA OCHOBE MNONYYCHHBIX B HHX
peayneTaTax asBofibl. Mo X MEeHO,
IKCOEPHMEHTANBHAR CHTYALHA CAMA MO
cele npenaTeTBOBANA KaKkoMy Bul To HM
GuuT0 NpoABNERNI0 HHTENEKTa NPy pe-
HIEHHH MpOBNeMbl; HHMMH CIDBAMM,
TpyiHo Oeino owunaTe, HTO KOLUKE
CMOMET NOHATE AefCTBHE COPATAHHOTO
MEXAHIIMA, OTEPLIBAIOINETD [BEPL W
COEAHHERHOTO © Bepeakod. B npoTHpo-
pec 3romMy Kénep, npefuiean Ha ocTpose
Tenepue BO BpeMA Nepeofl MAPOBOH
BOlHE, MPOBEN IKCACPHMENTEI C LIHM-
MAHIE, B KoTOpLIX # noacobHbie MaTe-
PHATR, H cnOCODK! WX MPHMEHEHES J1NA
pellicHna NocTasnednofl npobnemsl na-
XOMHIHACE NOMHOCTRIO B AOME 3IPEHHA
obDeabanm. Kénep wabmoaan 3a Tem,
KAy IWHMNAKIE MBITAKTCA NPH MOMOLLIH
MANKH [OCTATh PACHONOMEARLIE BHE
KNeTEH DaHaHbi.

lMonyveHnsle PeIyNbTaThl MPOTHBO-
peusny  JormMasm  GHXCBHOPHCTOBR o
EpafiHell Mepe no NBYM BAXHBM NYHE-
Tam. Bo-nepesix, WHMNAHIE MPHXOOH-
M K peHieHnd BHClanHo, kak Gwl pon
BOANefcTENEM «MHcaliTan (OlapeHMN),
@ ne nocrencHHo. [lo mucHm Kéne-
pa, 3To GO BOIMOMHO, MOTOMY 4TO
cywHocTs npobnemsl Ghia [nA BOC-
NMPHATHE OYEBHMOAOA B OTMHYHE OT
CMPATAHHOTD  BEPEROYHO-TIPYAHHEOTD
MEXaHHIMa. BO-BTOPRIXN, COBEpLLaeMbie
muMnanie oiHOKN He Oninn cnyvainn-
MH, K@K CIEN0BANTO HI TEOPHH GHXeBHO-
PHIMA, & YEQILIBATH HA pajMbillneHne
i NOHMMAHHE

XoTa packpLlTh NENRYIIHE CHARD M-
cafiTa HHKOMY HE YIan00s, el TanLTH-
CThl  OMHMCANH HEKOTOPLIE ACNERThI
Mpolecca  JOCTHXEHHA NOHHMAHHA,
Onuy 13 nyTel POIHMEHOBEHME ¥ Yeno-
BCKA NOHUMAaHHA, OTHHYAWHA ero oT
AHBOTHBIX, COCTOMT B nonydcHus obp-
acHeHnit co cTopowsl. EcTecTmenno,
NPOCTO CAYIUATE HENOCTATOMHO, IUIA
OCO3HAHMA CYLICCTECHHEIX CBRAICH Mem-
oy paccMaTpHBAEMLIME GAKTAME ¥ Cly-
WATENR [O0NMKHE  BOIHHKHYTE 0
zapaboTaTs Te ¥e KOrHITHENEE CTPYK-
TYPHL, ¥TO H ¥ oOsRcHmOwero. Cnviua-
TEIb HE JONKEH NOBTOPATE BECE TOT
TROPYETKIHA NPOUECe, KOTOPLIA nNpuBen
OOBRCHAKLIEND K PEleHHID Mpobneskt,
HO KOHEYHOE COCTOMHME NOHHMAaKHS [0-
TKHO OBITE ¥ HHX MOXOHHM,

IMpusencuie MeTOONKE NOCTHHMENNS
HHcalTa Yepe: obwacHenue B oDyucHHN
HEBOAMOMHO MEPEONEHHTL. ITOT Cho-
col He TONLKO NPUBOANT K CXBATHIBA-
HHK) DELUCHHA nocTasNennol npobne-
MBI, HO YCBOSHHEI Takum cnocobom

BAPHAHT pewmcHis JabmBaeTca ropaifto
MeNeHHes, Yés NPH NPOCTOM JayunBa-
HHH, A& TaK®e nerko Mo#eT OniTh He-
NOALIOBAH NPH TOHCKE PELUEHIA HOBOH
npobnesmel.  Beprrafimep, nanpwmep,
NOKAIan, 4To KEak TONLKO AETH HauMHa-
T NOHHMAaTE, NOYCMY ONCWANL Na-
pannenorpaMmMa panHa NpOoHIBEICHHID
BLICOTEl HA OCHOBaHHE (CM. Neaufl pH-
CYHOK Ha . 42), OHH Ve Nerko HaxoasT
NAIOMATE SPYTHX FeOMeTPHYMECKHX (it
ryp, He 3ayumBas dopmynel. Ceronous
MHOTHE MNPENOJABATENH, KPHTHUECKH
OTHOCAILACCH K MCNEHHYCCKOMY JayuM-
BAHWIO, NOMLIEPENBAIOT Te BAPAAHTHI
obyueHHA, KOTODBIE CTHMYIHDYIOT
TBOPYECTBO YYEHHEOB W cnocobcTeyoT
nocTHXeHn MucafTa, OoHAKD fHLL
HEROTOPLIC HI HHX IHAKT, YTO ITH 4pe-
BOMONHOHHBIES HIen GRINM BLIIBHHY-
Thl MEWTANBT-NCHNONOraMH,
MeWmansTHCTE MEITANHCE ONHCATE M
TOT TBOpYECKHA NpoLECe, B PeIvILTHTE
KOTOPOrD 4enopex NMPHXONRT K HHCAH-
TaM B ceoel noecednesHol Mu3un,. Oun
OPeNnono#naN, 4To B caMux npobne-
Max IAN0MEHL HEKOTODLe TpeboBannA
HIH YOIOBHA, KOTOPLIE MOMHO OOCTH-
TOMHO NETK0 «CXBATHTR®, W ITO TpH-
BOOHT nromel K OpHHATHIO Janexo
He cnyydalinsix pemednii (CMm. CTaThHO:
Martin Scheerer.  Problem  Solving,
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CTPYKTYPHOE BbIJENEHWME — ogHo
i3 CEOMCTE BOCNPWATHA. YBHMOETL rpa-
HALY mesay COnaECTAMM C BEPTHKAND-
HbIMM W HaKNoHHBIMK T MOMHO OoicTpeS,
yEM MENY OONACTAMMA C BEPTUKaNLHLI-
M T L.

I
I
o

w
L]
4]

trnmninnanly | TITTITITE
iy | TITIIITIIXTX
o
w
7]
7]

NMPEANOYTEHUE KPYNHOMO npwao-
awnt K Gonee OhLICTPOMY OOHADYMEHWID
KpyNHbIX GyKBE N0 CPABHBHWIO © MENKW-
MM HEJABWMCHMMO OT WX CXOACTBA WnW
pasnuuma. OgHako ecnid Menkue GyKee
OTNMYAKITCH OT KPYNHBIX, TO WgEHRTHDW-
UupoeaTe MX TpyaHee.

TOYEW moMHO COBAMHMTL, BLIAGA 33
rpasulsl koncurypauww. liogm vacto
WCXOART M3 HEBEpHOro Npegnonome-
HWUA, YTO 3TOMC genaTe HenkL3A.

“Scientific American”, April,
Dugcauns Ha OOMON THOOTEIE WAM HA
omHoll GyHEURN 00BEKTA, HACTO BRINOI-
HaeMan DeccoInaTENLHO (CM. PHCYHOR
BHCPXY CHOpasd HAa . 42), ABIHETCH OC-
HOBHBIM MPENATCTBHEM ANA HHcalTa.

1963).«

Korna e moly ocpobomaaTea OT He-

EEHBIX MPEMONo#seHni, HX BOCTIPHATHE
npobneMid MEHAETCH CaMBLIM PAAHKANL-
HbinM OBPAIOM: OHM BHEIATIHO «BHIATH
pewlenne, kaxk Okl 3apepuian  paboTy
MBICICHHEIM BOCKIHUASHHEM «arals,

CrnenuanncThl, 3aHAMAIOMIHECE HIY-
YeHHEM NPOLECCA PELICHHA Janay, Tak o
He ODBACHHAMN, YTO Tak0oe WHCANT; HO
OHH OTRaJAMHCE 0T BHXCRMOPHCTHYE-
ckux unefl 0 Merode cacnux npob W
oitiwbox i obGpaTnHch K NpecTaBne -
AM, B Bonbiued creneln CODTBETCTBY -
(MM HOCEM TETANRTHCTOR O 3HaMK-
smocTH noupsanns, OOsuM 13 MHEOTO-
ODcUAMIINY HANPAaBIeHHE HCoCaenoBa-
il MPOLECCa PCIUCHUA IANAY ABIINETCH
HIYHEHHE NPOLECCE HMCNOALIOBAHHA
ananorHit TOT, KTO DELINT OOHY Npob-
neMy, MOWET NPHMEHRTE CBOE THAHNE B
AQYTHX CHTYALHAX, BOCTOILIOBABIIHCE
aHaTorHei.

EIITANBTHCTLl nocardynu sna Gu-

sepuopneTideckull monxon n 8 ob-
AACTH COURANBHON nouxonoruy. Hauw-
Has ¢ xonua 30-x ronos TPH Hooneno-
parenn — Kypr Jlepun, @puu Xaftoep
1 ConoMoH ATl — OTKa3ATHCE OT FHNo-
TEIRl O TOM, Y4TO COUMANLHOC NOBEIC-
HHE MOWHO TIONHOCTBIO ODLACHMTE HA
OCHODE peakumil, ofyCIORMENHIIX TAKH-
MIl COUMANLHLIME DOOLUPEHHAME, KaK
omobperne HH noxeana. Bmecro storo
OHE NPEANOSOAMIN, YTO [THOIH, OCMbIC-
NRA NOBENCHWE JPYTHX nwoneh, npHnH-
CHIBAKOT WM ONPENencANLIE YYBOTHA,
socnpHaRTHE, Uend, yOCRICHNR H HAME-
pennn. Taxo#i noaxon noayuwnl HaIsa-
HHe KATVANBMOR (NpUYHRHHOR) arTpm-
Gyumn. Dra OMCEMOHAN  KOHLETILHA
O3IHAMATIA OTXOI OT rOCNOACTBOBABILE-
0 B TO BpeMs DUXEBHOPHIMA, KOTO-
DL OTPHIIAN HH CBOAHI K MEHHMYMY
CcyDOBeETHBHEIE ICHRHYECKHE COCTOMHNA,
C Tex nop Teoprs Katvateaof arrpuby-
W BBITECHIIR DRXCEROPHIM.

B coepemensoli nomxonorim octa-
NMUCE ML HEKOTOpLIE 3 waell Jlepnna,
#o paborsl Xafinepa 0 A& OPOLOIXKa-
10T OKaILIBATL BANAHUE HA HCCNENOBa-
Tenelt m B mawe ppema.  Xaiinep
NPHMEHHT TIONOMCHEA [CWITATLT-TEO-
pPHH, KACAIOUIHECH BOCTIPHMATHA Obuer:-
TOR, NMPH HIYYEHHH BOCOPHSTHE THIL-
MH IPYTHX momeR. OMRiM M3 KPasyronb-
HEIX KAMHCH €0 TCOPHH HBNSCTCH MOHA-
THe aTTpHOYINN; OHO IAKTIOYAETCH B
TOM, WTO JHUH OUSHABAKOT NOBEIEHME
OpYTRX foneii B TEPMIHAY TAYOHHHEIX
NpHUHHEEIX  o0BuCHERNA, TakWx, Kak
MOTHBE H HAMCDCHHR, OCHOBLIBARCH HA
MNOCTONHHEX NOBEACHYECKHX i CHTVALH-
OHHBIX XapakTepucTukax. Xaflnep tas-
#e paipabotan B noHaTHe OanaWca:
HAEH O TOM, YT0 HHEIHBIITE TIPEImoY-
TAKT FAPMOHHYHLIE KOTHHTHBHBIE OT-
HOINEHNA ¢ ApyrasMe moasme. Hanpn-
wep, ecni [oHY HPABHTCH X H OH qyMa-
eT, T ITOMY A HpasuTca Y, TO cHcTe-

sta yhesxnenndl dxona chanancupoBasa
IPH YCIOBRMH, 4TO €My TaKHKE HPaBHTTH
Y, u ve cBanancuporana, ccnH emMy Y He
HpABHTCH., 3Ta WiCH COIBYHHA NPHHLNA-
ny NPErHAHTHOCTH: CYLLUECTBYET CTPEM-
eHHE K OOCTIDKEHIIO Hamaywnedl wnu
Gonee Gnuakofl & panHOBECHIO Opra-
HUIALIHI,

Pabora Xafizepa no meopunt Dananca
TecHO ceRlana ¢ Gonee noanHel Teopi-
el KOTHHTHBHOTO JARccoWaHca JleoHa
Dectunrepe. DecTHRICp CUMTan, ¥TO
MOAN CTPEMATCH YMCHBIONTE HECOT/ia-
COBAMHOCTL CBONX yDesiewml, SyBCTH
i CTEPCOTHOOR NOBEACHHA, OFTOMY OH
CTAN HIyHaTh, KiK 00D, KOTOPLIA Ml
OenacM, BNHRET HA HaIUH NOCACavVIoUuIMe
yDexaenns 0 oTHowenns. On nocrynn-
pOBAT, YTO, ECITH OTBEPrHYTAN ATLTEp-
HaTHEA (CRamem, NOKyNKa asTomoebnns
CHOPTHEHONO BHIA, HO YEPECHYD PeIBo-
ro) No MHOrHM napamerpam Gonee me-
MATenbHA, HEM TO, MTO ML BuGpanm
(Mammna Gonee CoONMAHOIO BMIA, HO
fonee HanoKHaR), TO OTKAY NPHBELET K
BOSHHEHOBEHHID BHYTPEHHCIO cOCTOR-
HHA [HCTAPMOHEH, HIIH, KK HAIBAN €ro
decTHHrep, OMCCOHAKCA, XOTOPLIL No-
PORIEET AEBNCHHE, HANPABICHHOC HA
ero nkeRmammo. Onsum  cnocoSom
YMEHLILEHNR AHCCOHAHCA RBJIAETCH Ne-
PCOUEHKE ANLTEPHATHE, & FMEHHO Ie-
BANEBANMA OTHCPrHYTOTD BAPHAHTA
(CTOPTHBHLIE MAIIHHLD CAHILEOM Omac-
ue) # opuganke Gomswell UeHHOCTR
B0 paRHHOMY.

A, koToprie paboran ¢ Beprraitme-
poM 8 HoBo#i WKONE COUHANLHEIX HC-
cnenosanuil, nNPAMO pacnpocTpasin
e TANLT-TE0OPHI0 Ha COLMATLHYIO TTCH-
xonoruiy,. OH nonaram, YT KOpHH oT-
HoweHnd mwoaell K QpYresM  THIRM
nexar B ybexneHmax, a voexIeHHs
OCHOBLIBAKITCA Ha nonydaemoll nndop-
MEUMH H TRMOTEHT K PAUHOHANBHOMY,
a ne DaznpyroTCA HA «NPennomodeHi-
AX0, KaK CMMTAIN [0 3TOT0 COlRANEHBIE
ncuxoniorn. Ero ynop ma pauHodais-
HOCTE MHOAEl HE COTNACYETCR C© Kamy-
wecs MppaUMOHANEHOCTRI)  HALLETO
NOBC/ACHIA, HANDHMER C PACOBBIMHA
npenpacey nkamvui. Onuako Al yTRED®-
[an, YTo [ame NpeIpaccy ks Bo3Huka-
0T N0 ONpeac/NeHHLIM TPHYHHAM B Ha
ocuose uHdopManne, BEPpHEE €€ Helo-
craTka wnw ommbounocTH. Hanpumep,
ECNM AETH JABWMCAT OT poOMTencdl v
OpYTHY yBaRAeMBIX HMH BIDOCTLIR W He
HMEHT OCHOBAHHT HE BCPHTL HM, TO
MOMHO OHHIOATE, YTO MHEHHR BIpoc-
MLIX 70 FTHHHECKHM HIH DACOBRIM BO-
npocaM OyayT BHENpPETRCE W B netedl.
Bonee Toro, y nevefl NoyTH HeT HUKAKOR
BOIMOEHOCTH NONYYATE WHOOPMALLHD
M1 ApYTHX MCTOMMMKOB, MTOOB HMETH
HTO MPOTHECNOCTARMTE CNOBaM po-
nuTened.

Alll Tak®e OCHApHBAn NpeInonome-
HHE OHXCBHOPHCTOB © TOM, 4TO yDexne-
HHA M OTHOWCHHA BOIHHKADT HA

HACNEACTEO FEWTANBT-NCUXONOTAN
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ocHoBe HHOOPMALME C© YYETOM MNOpe-
CTHAHOCTH HCTOMHHEA 3T0A HHpOpMa-
usm. Hanpumep, Bwino wiBecTHO, 4TO
AMEPHEAHCEME CTYNCHTE MCHRIOT CBOW
BIrNfIl N0 OTHOLWIEHHID K YTBEpMKIe-
HHHM B IAHHCHMOCTH OT TOPMD, KT0 HX
Beickasan, Koroa wM roBOPHAM, YTO
CNoBaas &, BOIMYLLICHHE MACC BOET 18 RB-
MRETCA XOPOILNM NENoM H HeobxonnMo
B AOJIHTHYECKOM MUEDE KAK IITOPMBEL B
mupe uomueckom» npueaanekar To-
macy [wedwbepcory, To ous Guinm ¢
ITHM COrNacHbi. KOroa #e 3To yTBep®-
[ICHHE npuNBckiBanocs JIEHNRY, TO WX
COTMIACHE C HHM PEIK0 Nagano.

IpH MOBEPXHOCTHOM pPaccMOTPEHHH
ITH PeIy/iLTATE NOATEEPWOAKT Mpel-
CTABNCHHE O TOM, YTO NPECTHM® HCTOM-
HHEA BLICKATLIBAHMA B JHAYHTENLEON
CTENCHH BIWRET HE MHEHHE OTIEILHOTO
yenppera ob 3ToM BuickainiBaamn. Ho
Al cupTAN, YTO NPHHATHE NOAOOHBIX
policHEE wMvceT nojl coboll Bnoiide pa-
mHoRAnLHOe ocHoeauwe. O npeanono-
MM, WTO MOOH TOHHMAKT CMBICT
BRICKAILIBAHHA NO-PaiHOMY B 3aBHCH-
MOCTH OT TOTO, ETo ero cnenan. [Mei-
CTBMTENBHO, Kok obHapysun Aw, Te
CTYIEHTh, KOTOPBIE CHHTAMH IAHHOE
BLICKAILIDAHKE puHannexammn JTenn-
HY, WHTEPNPECTHPOBAIH «BOIMYLUSHHE
MACCH KAK COUMAILHO-3X0OHOMHUYECKHR
nepepopor. Te e, KTO NPHIHCHIBAN
Buickasuisamne Ixedpepcony, B Hons-
IHACTEE NOAPATYMEBANE MeHee Ha-
CHILCTREHHYIO CYIIHOCTH ITON0 MOHA-
THA, CBAILIBAA €70 ¢ YMEPEHHEIMH CO-
UMAMLHBIME KM NONHTHYECKHME  pe-
thopaaros (ov. crateio: Solomon E Ash.
Opinion and Social Pressure, “Scientific
American”, November, 1955),

1o nonoxenwe Alla SBNSeTCH pac-
LHPeHHEM HOEH rellTANIBTHCTOS O BO3-
neflcTBMY KOHTCECTA HE B3aWMOOTHO-
HIeHHE [[EN0ro U ero YacTedl, BBIIBHHY-
Thix 18 o0BACHENNA RRNCHHEH BOCTIpH-
aruf. Yacreio B pannoM ciydae Ssino
BEICERILIBAHME, KOTOpOe npHobperano
paznmyHeiifl cMeicn, OyaydH BRIHOMEH-
HWEIM B HEKOE 1ence (T. & BeE TO, 9TO He-
NeiTyeMbifl 3uan of «aETOpe» BRICKR-
uipaing — Jlcanne anw Oweddepco-
He). Mnew o noINMEHOBEHWH LEND B
PEIVNLTATE OPraHHIALNN YACTEH MOMXK-
HO MPOHNTIOCTPHPORATE IPYTHM JKCTEe-
pHMeHTOM Adna, O BecnenoBan, Kak
THOMH COCTARARIOT BIICYAT/IEHHE O NHY-
HOCTI, IHAKOMACL C e¢ depTami. A
obuapy#in, uTo, Koraa y mozeil ckna-
NBIBAETCA ONPEAENEHHOC BITEYATICHIC O
MHYHOCTH, HEKOTOPLIE 8¢ YepTh ARNN-
HOTCA «NYTEBOAHBIMEG: IaMEHD OOHOA
W3 HAX Ha [PYTYH0 B GCMHCKEH MOWMET
NONHOCTHID HIMEHHTE BCC BNEYATIICHNE
bonee Toro, ooHa W Ta ®e vepra Gyner
BOCTIPHHHMATHCA NIO-PATHOMY B JABMCH-
MOCTH OT HAMWUME B CHOHCKE ApYrofi
yeprt, Tak, apeUHTENLHOCTEY B CTPACT-
HOMl NEYMOCTH 3T0 COBCCM HE TO, 4TO
GPEIINTENLHOCTEY B NHYHOCTH BANORH.

HEKOTOPOM cCMLICTE HAYMHBIR HC-

TebnHIMENT, HECMOTPS HA TIpH-
THAHHE BEAANA TElITATET-NOAX0AA B He-
KOTOpLIC ODNECTH NCHXONOTHM, BCCTaa
NOBOSIBHO CECMTHYECKH OTHOCHICE &K
atoll koHuenumd., Ocobewno 3To npo-
apunock B 1920-¢ u 1930-¢ rojam, Korna
OOMURHPYIOIIHMH TCOPHAME, KOTOPBLIC
el TANLTHCT R CTDACTRO W He Bed yene-
Xa aTakopanM, b CTPYKTYPLIHIM B
Ouxenmoprim. Monobueifi ckenTimam
HMEETCH M ceAuac, 4YeMy eCTh BROJNHEe
onpefencHakie npHunHL. Bo-nepsmix,
e TanLT-MCHNOIOTHE HanPaBIcHa Ha
Hayyenne cyDBeKTHBHOTO ONbLITA, Npo-
ABNRIOLLETOCA, HANPHMEDP, B BOCTPHA-
THH, KOTOpOMY CrreBNopHCTE BoODIE
OTKAILIBAKOT B NpaBe DhiTh NPEAMETOM
HAYMHOrO wecnenosanmns. Bo-BTophix,
XOTH MCIITANRTHCTE W NPOBLIN MHOMKEe-
CTBO XOPOIID KOHTPONHPYEMEIX FECTIE-
puMenToB, HaubDonee WHPOKO HIBECT-
HbIC ABACHHA M3 HIVHCHHLIX HMH 4acTO
NPEeNCTABMANHCH B BH/IE HENOCPEICTREH-
HBLIX IEMOHCTPALHRA, HATIDHMED, NOKAA
huryp, HATHOCTPHPYIOIX IAK0HED TRYT-
MHpoRakng. B-TpeTenX, TeopeTHYeckne
ONHCAHHA TEeITANLTHCTOE HOCRT Ka-
HecTBEHHBIR XapaxTep, MTO HHOrAa 3a-
TPYIHRET CPABHEHHE ITHX ONHCAHMA ¢
KONMHYECTEEHHLIME CcTannaptTamn. bo-
Nee TOro, BIrMNEALE MeTANETHCTOR Ha
HyHEIHOHHpOBAKRKE MO3Ta OeinK B 3HA-
WATENBACH MEpe NHCKEPENHTHPOBAHLI
compeMernsiMi  Hefipodmanonoramm,
H, nocieanee BaskHOe 0DCTORTENLCTRO!
TCOpeTHYECKHA NMOoOxon, KOoTopsiil OT-
CTAHBRIOT CeWTATGTHCTS, OTPHUACT
OMHO M1 BRAHENUHX NoaoKeHtl Hayy-
HOTO MeToa BOOGIIE, & HMEHHD 4TO 11e-
Noe MOWHO NOHRTH, CBOOR €Mo K
onpeneneHnodl COBOKYNHOCTH qacTef.

DTH CCPBEINLIC MPENATCTRHA, OCTOH-
HAKIUHE YTEEpAROeHne unell rewrans-
THCTOB, CHOEAVET PAccMaETPHBATE HA
HOHE IHAYHTENBHBIX YCTIEXOR [OAaHHOTD
noaxosa. Bnewatnser yme OOHO nepe-
HHCTEHHE TaBHbIX (EHOMEHOB BOCTIPH-
ATHH, HE KOTOPLIC OHH TPOMHAH CBET:
MTINHPORARAE, COOTHOLEHWE (hHTyY pa-
thon, pedepenTHLIC CHCTEME, NOHATHE
axopolie» HrypLl, KREYIISSCH [ABM-
WEHNEe (1 ITO NHLL TE, YTO YIOMAHY Th
B HAllell cTaThe). XOTA NOTHYECKH 10-
OYCTHMO NPEANONAraTk, 49YTo 3TH OT-
EpuiTHE  MOrnH  ObiTe cocmamel 0
HEIARHCHMO OT METON0B B TBOPYECKNX
yOesnenmii TelTANLTHCTOR, BCC-TAKH
KAMETCH, YTO ITO HE COBCEM Tak. ATaxka
rEeiuTANLTHCTOB HA CTPYETYPAnHIM Du-
A MpocTO PaIpyilETelLHON.

e TansTHOTE OKA3ANNCE YIANTIEEE
GUXCBHOPHCTOE B NonwTeax ofnAcne-
HHA NPHPOLL! HAYYCHUNA, MBILLICHHS
AEAeHHA coUnAMERON NCHXONOTTA. Xo-
TR COBPEMEHHBIE NCHXOMOrM M HCNO-
NEIYVIOT MeToakl DHXeBHOpIIME, caMu
BUXERHODHCTHYECKAE TEOPHH YCTYITHAN
MECTD KOTHHTHBHOMY NOOXO0Y, KOTO-
puiii B DONLILGH CTENeHN COTNACYETCR ©

obpazom Mulcnell FeTANLTHCTOER.
ITonnATele HME TeOpETHYCCKHE npobne-
MLl OPTAHM3IALHN NePUenTHEHOTO MAaTE-
pHana, MHCAATA, HAYYMEHHE W pauHO-
HANBHOCTH CYMICHHA monell OCTarTCR
nanbonee rnyGORMMI B KOMILIEKCHLIME
BO BCeH NCHXOMOTHH.

H nakonel, XOTH MONOMKEHNS TEll-
TANET-TECOPHH 00 INEETPHYECENY MOMAX
B MOATe ceffyac NpHIHAALL ONIHOOYHLI-
mu, Donee obulee NpeanoNOXKeHHE O
TOM, 9T0 MO3T ARASETCA NHHAMHYCCKOf
CACTEMOMN, CTPEMALUENCA K COCTORHHIO
IREPTreTHYECKOTO PABHOBECHR, — ial-
HECKHM IéllTaAnsTOM B noHEMannn Ké-
Nnepa, — MOECT OKA3ATHCR MPABHIE-
HuiM, Maccosslll MHTEPEC K HIYHCHHIO
Monenef palIHMHLIX HefpOHHLIX CeTel
NONTBEDWIRET TOT GaKT, 4TD Mick
TCIITANTLETHCTOB MHBLL 1 CEMOOHR H 4TO
X [IONOKEHHE B NCTOPDHM [MCHXOMOT M
BOOMHE IACNYAEECHO.
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3aMODpPO>KEHHBI, HO )KUBOIA

HekoTopble UBOTHbBIE NepeXxnBaioT 3MMHee BpemMs
B 3aMOpPOXXEeHHOM COCTOAHUMN, @ BECHON OTTauBalor.
Or1a ux NnpupogHan cnocoBHOCTL JaeT KNy K npobneme coxpaHeHus
YenoBeYyecKMx TkaHen rnpu oTpuyarenbHelX TeMmneparypax

KEHHET B. CTOPU, J)XAHET M. CTOPA

TIOA cTonGuE pTYTH Tepmo-
smerpa onyckaerca umxe 0 °C
MLl COCIINM BO3IBPATHTECH B
Tenmsifl oM, nanesacm wiybm, ecnu pu-
CKYEM BBICYHYTEL HOC HEPYRY, H MeYTa-
em 0b ornycke roe-anbyns B TPONWKEEX.
Mano KTo W3 MHBOTHBIX COXPaHAET akK-
THEHOCTH B IuMHEe Bpema, TTTHus yie-
TAOT HA 107, 8 MHOTHE HAICMHLIE M-
BOTHLIE BOANRKOT B CNAYKY B cBoux Bep-
norax WnM Ha ane Bopoesmos. Ho yto
NPOUCXOINAT © TAK HAILIBAEMLIMHE IKTO-
TEPMHBIMH, HIH XOAOOHOKPOBHBIMH,
WHBOTHBIMN — NATYIIKAMHE # YCpenaxa-
MH, JYEKEMM M DAYKaMH, KOTODLIE RE
MOTYT HEfTH cefe OTHOCHTENLHO Ten-
noe yBemuie? Kak o NEPeHOCAT TEM-
NEPATYDY HHAE TOMKH IAMEPIAHNR HHIT-
KocTeilt oprasnama’l HexoTtopuie BHOR
wiberaroT JasMopawiBanns Gnaronapa
OHOXMMHYCCKHM HIMCHCHHAM B TEAHMX.
Ho, uto ocobeRHO WHTEPECHD, MHOIME
NPYIHE KHBOTHHIE 3aMOPAKHBAKTCH W
TCM HC MCHEC OCTAIOTCH MHBBIME.
COTHH BHIOE HATEMHBIX HACEKOMBIX
INMON NEPERHBAKT ONHTEALHLIE NEPH-
o0sl 3aMopamHeanis, [lpuMepom xc-
TPeMaNTEHON CHTYAUMNN TAKOTO POIa MO-
I¥T CAy®iTE OBHTAIOUHE B APKTHYE-
CEHE IIHPOTAX BONOCATHIE TYCEHHLILL
Gynaephora groenlandica, xotopuie
nposoasT 0o 10 mecaues 8 Togy B 3amo-
pOMEHHOM cocToRHuM npu — 50 °C unu
aawe ewe Gonee wkol TeMnepaType.
Muorue Gecno3BOHOYHBIE HHBOTHLIE,
HACCMALING TPINHBHYI0 I0HY CCBCp-
HEIX MOpefl, — TakHe, Kak YCOHOTHE pa-
KH, ABYCTEOPYATEIC Morumockn w Depe-
roBbie YNHTEH, — 3IAMODRMHBAKTCA
fipH OTNHBE, KOTAA TEMOEPATYRA BOIOY-
¥a oTpHuaTensyan. B vrvef naGopato-
pun 8 Yiuusepcurere Kapnrouna 8 Orra-
ee (npos. Ontapuo, Kanana), ocofun
WHTEDEC BbraBanu ambubum u penTi-
MK, KOTOPRIE B Tedenie 3HMHEN cnauxn
NpebLBaoT B IAMOPOKEHHOM COCTONR-
HuH. MBI BIANHCE 38 3TH HCCNENOBAHKS
nojn BneyatneHnes paborm Y. vmana
1 MuHHECOTCKOID YHHBEDCHTETR B
Munneanonuce, koTopsiii 8 1982 r. co-
ofimn © TOM, 4T0 MRrYIIKH NepeHocaT
samopamusanne. Benen 3a llismmaom
MBI TOKaIanH, 470 obblYHRIE BHAL —
necaas narymka (Rana sylvatica ), ceu-

cTauan kpaka ( Hyle crucifer), mamen-
unsan xsaxia { Hyle versicolor) u Tpex-
nonocas keaxina { Pseudacris  frise-
rigfa), BNANAINIINHE B CAYKY B NECHON
MOOCTH/IKE, — MOTYT CYTKaMH H IAME
HEAENAMH MEPERNBATE B YCNOBHAR, KOT-
na 65% ofinero ofbeMa sHIKOCTER op-
raniIa npespaiuaercs B ned. O Buisn-
BAHKHH IAMOPOXEHHEIX CHOHDPCEHX yTRO-
wybos  Hwnobius keyserlingi mmcann
coBeTckHe  weenenopatenu.  Flpen-
CTABHTEH 3TOM0 BHIA — EOWACTBEH-
Hble B TyHnpe amgnbnn, Bnagaioume B
CHRUKY Ha cyXoll TeppuTOpMH, — MOTYT
NEPEROCHTE TeMpepaTypy — 35 °C.

B 1988 r. Mu1 HaeHTHGHLNPOBAH 38-
MEPIAKNINEX HA IAMy penTaasfi. Ham
gonnera P. Bpyrc ma Dvandckoro yau-
sepcuTeTa coobumn o HeoOrYuHOM No-
BEMEHHH TONLKO YTO BLINMYTHBIINXCA
pacnucumx yepenax (Chrysemys picia ).
B koHLE neTa MONOOLIC YCPENAXH HE No-
KMOAKOT MECTa, re BHITYMHINCE, a
OCTRIOTCH TAM, HANEWHO COPATABLINCH
OT XHIIHHEOR, 10 HACTYMNCHHE BCCHBL.
Mx reesna, peero nuiis 7—10 M royGa-
HOfl, pacnofarakMecy HA OTEPBITHIX
yuacTkax Beperos Bogoemon, He obecne-
YHBAIOT TEPMOMIOIALMIO OT OKPYkKAR-
et cpenst. Mo nanusiM Bpykca, B 5H-
pape—enpane TeMMepaTypa B 3ITHX
Mmeaiax cocTapnseT okono =7 °C, a
Hawy nabopaTopHbie HCCENDBANNIR M0~
ka3anm, 4To wepenaxm C.picta samopa-
HMUBAIOTCA MpH  TEMOEPATVPE HHXE
—3 °C. 3nauiT, TONLKD Y70 BbIIYIHBE-
mIHECH WHBOTHLIE HEmBESKHO MHOTO-
KPaTHO JEMOPEENBAIOTCH W OTTANBAKT
B TEHCHNE IWMbI BINOTE A0 BECHBI.

Wecnenopaniis  [Ix.  Koctanuo,
. Knayccena u P. Jiw-mnanmero wi
Vausepcurera Mallamun 8 Oxcopoe
(iwr. Orafio) TaKke NOKAIAIM, UTO
BIPOCTLE KOPOOYAT WE YePEnaxm U noa-
BAIOMHBLIE IMEN COXPAHAIOT WIIHECNO-
COOHOCT L B 3AMOPOKENHOM COCTORHMIL.
INpx 3aMOpPAMHEAHKH Y BCEX YTHX EKH-
BOTHEIX NPEKPALIAIOTCA ABHMENNA, [BI-
xanme, Guenne cepaua w kpopoobpaiye-
ane. PeynsTATHI HAIOHX TOCHETHHK
IKCNEPUMEHRTOR CEBHAETENLCTRYIOT, YTO
HEBPONOTHYECKAR AKTHBHOCTE ¥ HAX ell-
Ba sameTHa. Jlen HaKanMABaeTCR BO Boex
EOMOAPTMERTAY BHEKNETONHEIX WHIKO-
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crelt u 3anoaHseT GRIOLHYID NOROCTL W
MOUEB0H NYVIRIPL, KPHCTANNEL MThiA pac-
TYT noa xokell § B MLILCHROA TRAHN.
Mo cyiuecTsy BRINOAHSSTCH 3AIA4A KPHO-
KOHCEDRALIMH OPraHoR — HHBLIE TEAHW
IAMOPAMHBAIOTCH [UIE COXPAHCHHE W
MOCTENYIOWETe Acnonsiosanna. M Ha-

WM HCCNIENOBAHHA HA NIATYIIKAX 1 Yepe-
NAXAX HAPABNEHE! HA BLIRCHEHNE MONe-

3AMOPOXEHHbIA, HO XXWBOW
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KYIRPHBIX MCXAHWIMOB BLUKHBAHHR B
IAMOPOREHHOM COCTORHHMN.

HPEELTBH.HHE aumofl B 3aMopo-
WEHHOM COCTORHHMH TPENCTABIA-
€TCH YpeIBbigaine onacuof crpaTerned
ADANTALHH — [0 GONBIIHHCTEA KACTOK
saMopaxapanie riubensno. Kak masect-
HO BCAKOMY CANOBONY, NEPBLIC CHIBHBIC
JAMOPOIKH NPEBEpPAladT pPOCKOLIHLIE
KOBPLI OCCHHHX upeToB B Gypyro Tpan-
Ky. KprcTannsl NkOa NpOTRIKAIOT Kie-
TOYHRIE MEN!EFLI.HH H NOBPEANAHT BHY-
TPHENETOUHBLIE OPTAHENNL;, COMEPHH-
MOE KTETOK BRITEEAST H TOMHAR NOKANN-
3aUMe  paunAaMHelx  seTabonuuecknx
NPOLECCOR BHYTPH KneTtox cOuBaeTcs.
Haxe xoria oGpaIoBaHKE NbIR KOHTPO-
NHPYETCH, OHO OKA3ILIBAET CTPECCOBOC
BOANEACTENE HA KITETEH NPYTHMH MYyTH-
wmi. Tag, mpi 3aMOPaKHBAHHH NOAERTH-
OTCA KpOBOOOPAIICHHE W TBIXAHNE, H B
PE3VLTATE BOC OPralkl THINAKTCR NPH-
TOKA KHCIOpONAa M NUTATeNsHLIN Be-

CTPATENMM BbXK

HEXHLIA NOKPOB

JAMOPOMEHHAR

iiecTE ¢ KpoBsky. He cymecTayeT nu s
XOMNOAHOKPOBHEIX MMBOTHEIX Donee
npHEMIEMOTO cnocoba NPOTHBOCTORTE
MHHYCOBLIM TEMNEPATYPAaM, 98M Mepe-
WMHBAHNHC JAMOPOKEHHOTO COCTORHMAT
B npanimme €CTL ABE ANLTEPHATHE-
HEIE BOIMOKHOCTH BLIICPHHBATE IHM-
with xonon. Mepsar, Hanbonee pacnpo-
CTPEHCHHAR CPEON MHBOTHMX CTpaTe-
rHA 3aknoyaeTcs B ToM, yTober nibe-
TaTh TEMOEPATYD HHME TOYKH IAMEP3a-
HHa EHIxocTel opradnama. JKHBOTHRIE
NONpoCTY NPAYYTCE B OTHOCHTENBHO
TEMLIX MECTAX Noja Bonofl wnu rnyboEo
B 3CMIEe W BOATAKOT B cOAYKY. MuoxecT-
BY BHOOB HACEKOMLIX CEOIICTBCHHO NpO-
BOJINTE IHMY B BHAC BOOHEIX NHYHHOK.
MuOrse NATYIIKH 1 YepenaxH npebeina-
0T B CNAYKE HE HE BOJOSMOR, TIE OHH
HAXOOATCH B DE30NACHOCTH, ECITH TOML-
KO BOACEM HE mpomepiweT no ana. Ha
cyie xabni 3apLIBAKOTCA B NOYBY HITHKE
VPOBHS e MPOMEPIAHNS, @ 3Men coOHpa-
woTca noa 3esnell B knyDEH, THE OoHM CO-

WBAHWA 3MMON B NECAX 30HblI YMEPEHHOIQ KNUMATA

IPERAOT APYT APYTa TENNOM CBOMX TEN.
Bropad BOIMORHOCTE — FTO CTELH-

uueckue npucnocobnenns, crabumiran-
PYIOLIHE KWHIKYIO haly ApH TeMnepaTy-
pax suwe Hyns. Bee Bognsie pacTBOpB,
BKSIONAN WHOKOCTH #HUBOTO OpPTaHHI-
Ma, XAPAKTEPWIYIOTCHE DaBHOBECHOMN
TOYKON IamMepIaHHs, T. €. TeMNcpaTy-
poil, NpH KoTOPOR KPHCTANE! NbAA, No-
MELICHHLIE B PDACTBOD, HAYHHAKOT pac-
Ti. HO KpoMe TOro, PONHEIE PACTBOPL
cnocobinl K nepeoXnamieny — HHBI-
MH CAOBAMEH, MX MOMKHO OXNAAHTE 00
TEMNEPATYD HHXE PABHOBECHON TOYKH
aamepianus Bea cnowTanroro obpaio-
BAHMA KPHCTAMNOB nNeja. Tax, HanpH-
MEpP, NnaiMa KpoEH ¥ YENOBCKR HMCET
toyxy 3amepiamna — 0.8 °C, no npm
MEATEHHOM OXTaMOsHUE B OTCYTCTBEHE
nepeMeLINBaKE OHA MO®MeT GRITh Nepe-
oxnamxnena oo — 16 °C,

Crenens NepedXNIANNEHNRA O PaRiivi-
BREETCH MNPHCYTCTBHEM UEHTPOB KpH-
CTA/IMWIANHH, KOTOPLIMEA CIVKAT CO-
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CIHHEHHA, cNocoOHLIE DATH HAYAID pOC-
TY KpHCTANNOBR nena Bnaronaps Tomy,
47O OBNANAKT YHACTKAMN CBAILIBAHNA,
YTIOPRADHHBAIILIMHE MONCEYTR B0
B EBRIHKPHCTAIHMECKVID CTPYETYRY.
Hannyuilismi GeHTPasMi KpUCTANIHIa-
LMK HENRIOTCH CAMH KPMCTAAMNEL JLAA,
HO B ITOM OTHOWCHMR ShdekTHBHL
TaKKe COAEpARALIHECH B nnaime Denkn,
DaxkTepud W NHWERLIE yacTHUL. [Ins
cralnnuiaiuny  HWIKOT0 COCTORHHA,
CAEAOBRTENRHO, HEODXONNMD JHKBMIN-
POBATE UEHTPBI EPHCTANIHIAHN HIH
nogapiTe cnoCoOHOCTE ITHX LEHTPOR
HHHIHHDOBATE PACTPOCT PAHRFOLILYIOCR
KPMCTANNWIAUMKD BOAKL, T. €. ¥ KHBOT-
HBIX OOMAHD JOCTHIETLCR CHHMEHHE
NPedenkHe BOIMOMHOTO YPOBHA nepe-
OXNaN/Ienun ¥unrocTel oOpradnina.

A, lle ©pua c konneramqu B Hannwoit-
cwoM  yunbepenTeTe 8 Jpbana-lllasm-
nefin obHApyWMNM, YTO TAKAR CTPATE-
rHA HCTIOMBIYETCR NONAPHBIMH MOPCKH-
wmH peibanvu. 3TH puibDw H3aberaroT 3a-
MOPaXHBAHNA TEM, YTO ¥ HHX B MHIKO-
CTAX TENAZ NPUCYTCTBRYIOT  ocobhie
Benkr-anTHdpHIsl — CAMKONENTHIL,
KOTOPLIE TIPH NOABIEHRH B OPrandiMe
JAPOILILIEELIX KPHC TALN08 [TBIA CBA3LI-
BAKOTCA ¢ fHvi 1 GROKHPYIOT dansHell-
WY EPHCTATNW3ALND Boasl (CM. cTa-
Tere; I, HMermoan, A, e dpus. An-
TapkTHYeckHe Prbul, «B Mupe Haykus,
1987, Mo 1), ¥ MBONHEX HATEMHBIN YIIeHN-
CTOHOrMX, BKNKOYAR NAYKOB, Knemed (8
TOM 4HCAE MKCONOBLIX) W painoobpas-
HbIX HACCKOMBIX, TAK#e O00OHADYMEHEI
benkw-anTudpritm.  SQeKTHBHOCTE
Denkop-anTHOPHIOR ¥ HACEKOMBIX Ya-
CTO CTONL BENHEA, 9TO OHH NPeNOTEPa-
wakoT obpajoganne nbdd gawe 0pH
— 15 °C; 8 peayneTaTe HHBOTHBIE CO-
XPEAHRIOT AKETHEHOCTE IMMOH N0 CHEX-
HEIM [OEPOBOM,

Jpyrum Hacekombiv TpebyeTcs BONE-
AN JALWNTE OT IMMMEX XONo00B, H ¥
HHX BhipabaThIBAKOTCH OOMOMHHTE b~
Huie anTirbpHinL (MOMIMO BRIIEYNOMS-
HYTHIX DCNKOB) NNA CHHMEHMN TOMKH
MAKCHMATEHOTO MNEpeoxnamncHus. Y
ITHX MHBOTHLIX AHAKOCTH TENa conep-
waT obnanariine  aHTHODHINBIMH
cROfcTBaAMH HHIKOMOTERYTIRPHBIC YTne-
BObLI, HAIBIBACMbLIC DNOAHIHAPOKCH-
crpTamu. PacTeop NOaRITHIERT THEO-
I# ¢ KoHuenTpauneh S0% ne jamepiact
BrnoTE N0 — 30 “C (8 womuol vacTH Ka-
HAODkLI ITO CTAHOAPTHLIA YPOBEHL AHTH-
¢pu3a ANA PAOHATOPOR ABTOMALINH).
Mo samuM TaRABIM ¥ PYCERML rannoo-
pasyviowmx Gabowex Epiblema  send-
derianag B cepelHHe IMMBI KOHUCHTPa-
LMA FTHECPOJIE B RHAKOCTAX OprasmiMa
mocTHraeT 40%, sTo cocTamnmet 19%%
BCCTO BECA TEnd, 3ITO MOIBOMAET MM
nepeoxnamaaTees a0 — 38 °C,

AKHM obpasoM, painoobDpaiibie
HAIEMHLIE KUBOTHEIE VENEIIHO Wi-
DermioT  3amopawusanns  Gnaronaps

cnocobrocTi K rnybokoMy nepeoxnas-
aenmto. Tem Donee yIHBNTENEHO, 4TOD
OPYIHE WHBOTHBLIE NEPEHOCAT IAMOPa-
WHBAHME, YTO NOAPAIYMEBAET IHAYMN-
TenkHo Donee CNOKHBIE PETYIATODHBIE
nponccehl, oBECNEUHBAIOLINE Bid K HAD-
HHE NPH JAMEPIAHHN HHOEoCTEel Tena,
Ho wiberanne 3amMopaXiBasHil TOME
mmeeT ceon neaoctaTen. CocTorHme ne-
PEOXTIAN IEHHE ABANETCA MeTacTabnne-
HBIM, B BEPOATHOCTE COOHTAHHOMD Kpi-
crannoobpajoeanin NpH TEMNEPaType
HHKE TOYKW JAMEDIAHHR BOIPACTAET ©
YHEMHHEHHEM NPOACTIKATEILHOCTH e
PEOXNAMMEHHA W ¢ NOHHAKEHHEM TEMNE-
paryphl. [MagcHue TeMnepaTyps HHXE
NPENENLHONT YPOBHE NEPCOXNERICHHRA
MM KOHTAKTH C UEHTRAMN KPHCTANH-
JaAUMH (HAMPHMED, NPH NOBPCAICHUH
KOXH) MOTYT NPHBECTH K MIHOBSHHOMY
JAMOPAMHBAHHIO, NTO CMEPTEILHO,
MMosroMy MHOTHE HHBOTHEIE CTANN
YCTOAYMBRIMH K TEMIOEpaTYpaM HHEKE
TOHKH 3AMEPIAHNA HHAKOCTell Opraini-
Ma, GNPEANONTAY NEPCOXTAMIEHNIO
MENNEHHOE EOHTPONMDYEMOE 3amopa-
HHEAHHC, KOTOPOC B ONPEACTICHHEIX Y-
NOBHAX HE MPWBOONT K NOTEPe MHINE-
cnocobHocTH,

Y kamnaoro Bnia, «opeanouMTaine-
roK IaMODAXKMBAHKE NOOIEPRAHNIO Ne-
PEOXTAKNCHAHOND COCTORHHA, NPHYHHEL
ITOrD KOPEHATCH B er0 IBOMOUNOHHON
wcropun. Tax, rycennun rannooGpasy-
oy Gabovek, KOTOPBIX MBI HIYYANH,
MPOBOAAT INMY B CTe0AAX I0N0TAPHHKA
BMECTE C THYHHKAMM NEC TPOKPLINKEH 30-
norapunkosoit  Ewrosta  solidaginis,
[p# 370M rycexmilbl NEPEOXN A IAKTCR
U HIGEraloT IAMOPAMHBANHA, 3 THUHH-
Kl NECTPOKPMAKH 3aMCP3ar0T, KOIOa
TeMNEPATYPA omyckaeTes Hiwe — 8 °C.
OGa BuIa ALANTHPYKTCH K OIHEM I TEM
#e IMMHHM NOTONHBIM YCIOBHAM, HO
JEMAKT ITO COBCPIICHHD PATHEIME CNO-
cobamu,

37Ol pajHHle HE HAXONMTCA YAOB-
NETBOPUTENLHOIO ODBACHCHHE, W Oue-
BHIHO JMIlE, YTO OOHH BRI obDnanaer
sMexanmiMom miberanna IAaMOpakHBa-
iR, a apyroft — cnocobHOCTLIO NEpe-
AOCHTE JAMOpamnBanme. Y rycemmu
rannoobpasyiouwnx taboves ¢ yenexom
NMAKBHOINPYIOTCH UEHTPB KPHCTALARIA-
IHH L2 BHYTPH OPTaninIMa ¥ HMeeTCH
BOAOHENPOHUUASMEIN KOKOH, 3alLMILE-
IOWHA OT BHCUIHErD Nbjlia, TAK YTO OHNW
MOTYT NEPEOXNAMOATLCH, A ¥ THMHHOK
NECTPOEPLNEN He Gnokupyerca neficr-
AHE UEHTPOR KPWCTANANIALHH JhIa W
exipaboTanack cnocobHOCTE NEPEXH-
BATE IAMOPAXKHBAHKE,

AKHM obpaiom xnBOTHRE — Ta-

EWE, KaK NMHYHHEH NeCTPOKPBIIKN
JoNoTapHHEOBOfl, — COXPAHRIOT WH3-
HecnocofGHOCTE npH AamopamuBamun?
Buime oTMeyanock, 410 o0pasyiowmec
EPHCTANB! MhIa MOTYT BhlikBaThL 00-
IMPHBIE  GMINNECKHE  NOBPEXIEHNE

BHYTPERHUX CTPYRTYD ENETOK, 8 TAKKE
ua Gonee BLICOKHMY YPOBHAX OpPraHnia-
UHH — B MCEKENETOMHBIX CBRIAX (Ranp#-
MED, HAPYIIEHHR UENOCTHOCTH Kanui-
napos). [loapexdening, BuiILIBACMBIE
KpHCTANNaMn ika BHYTPH ENETOK,
CTONL THAMMTENLHLI, YTO Oa#e yvorofl-
YHBRIE K JaMODaE B HHIO BHBOTHLIE HE
NeEPeHocHT 0BPAIOBAHNE BHY TPHKIETON-
HOro Nuga. To we KAcAcTed BCEX THIOB
ENCTOE H TKAHESH MASKOMHTAKMINX, KO-
TOPEIE YHACTCH MOABCPTaTh KPHOKOH-
cepRauMn. YoTofMHBOCTL K 3aMODaKH-
BAHHIO B MpHpOIe obRiaTensHo o3HaAYaE-
€T CNocODHOCTE BHIACPRIBATE POCT
KPHCTANNOE Iblla BO BHEKNETOYHON
AHIKOCTH H COXPAHATE KHIKOC COCTOR-
HIE UNTONIAIMEL,

JLnA BLGKHBAKHA B YCIOBHAX 3aMopa-
muBaHus TpeByOTCR MeXaHWIMB cne-
umdmyeckoll buoxumuueckol apanrTa-
UMK, YOOBRNCTBOPRIOLICH TpPEM OCHOB-
HEM yonoeuasm. Bo-neperix, obpasona-
HHE NbIA J0NAKHD OBITh KOHTPOANDYE-
MEIM. OHO IONEHD HHHIWAPOBATHCH BO
BHEKNETOYHBIX HHAKOCTRX (HANPHMER,
B AnaiMe KpoBM, MHIxocTH Oprotmao
MONOCTH, MOYE), NpuYeM Takam obpa-
30M, 4T00B CKOPOCTD POCTA KPHCTRTIOR
Beina Auikoll H uX paiMepnl HEBENHKN,
Ang ITOro y RHBOTHEIX, YCTOHYHBLIX E
IAMODAEHBAHNIO, B0  BHEKNCTOMHBIC
HHAKOCTH CEKPETHPYIOTEH  Crelmanh-
HEIC ATCHTR, KOTOPRIE CAYERAT EHRTDA-
MH KPHCTANNMMIALNK Nbia. Taxne ares-
Thl, (OPMHPYH YYACTKH CERILIBAHHS,
YOOPANOMHBARIIEE OPrafdn3Iatmio Mo-
IEKYN BOILI B [ICCBAOKPHCTAINHYCCKHE
CTPYKTYPHI, cTHMYTHpYIoT W obnerua-
10T o0pajloBaHie KPHCTANIOB b

BuosmornyeckinMu arewtamn, obecne-
YHBAHHITAMI UEHTPS! KPHCTANHIALMNN,
Y YCTOHUMBBIX K IAMODAKHBAHHKD #H-
BOTHBIXN ABNAKTCA Yalle BOErD Ocobnie
Benku KpoBR, KOTOPLIE CHETEINPYIOTCR
B OPraRdiIMe B Tevenne ocend. Mx ob-
palosasne PerynRpYeTCH, NO-BHAWMO-
My, 8 cBRIN ¢ POTONEPHOLOM W FOpMO-
HANLROH cTHMYNAUHER, nogobHO ToOMY,
KAK YOpaEnscTcH cinrel fenkoB-aHTH-
$pHIOB ¥ HACCKOMEIX, H3beramowmy 3a-
MopamuBanna. benky, cnywaluise UesT-
paMM  KPHCTANIMIAWHH, HHALEHDYHT
obpajoBaume fbfla, KAk NPaBNNO, Nps
TEMOEPaTYpe MeHee dyes Ha 27 Hume
TOYKN JaMEp3aHng XuakocTel Tena.

Takoll npouece MUHHMIIHPYET cTe-
NEHL NEpeoXIAKTEHNR, Bnaroaaps yemy
jaMopamHBaHie NPOHCXOANT OTHOCH-
TENBHO MEANEHHD W KONTPONHPYEMO,
TEK UTO ENETEH YCNCRakT (HINYECKH W
mMeTabonuyHeckn NoATOTOBHTECA K Nepe-
X04y B 3aMOpoXennoe coctoanne. Ha-
W HCCTenoBanns Genkod — UeHTpon
EPHCTRUTHIALHN B KPOBM TECHBIX JIRCY-
wek (nposenexnbie cosMecTHo ¢ A. Bo-
nawxikom n %, bocrom w3 Yuueep-
cutera wr. Huo-Mopk 8 Bunremrose)
NOKATANH HX BRICOKYHY 30MpeR THEHOCT L.
NobGasnenne peero nmius 0,5% (no obn-
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eMy) naryvinausefl Kposs MoOHMMAET
TEMNEPATYPY IAPOKICHHA KPHCTANON
NbIa B MIaIME YeToBeka Ha 7°.

Jefcramen Benkon, cnymanmx UenT-
PAMW KPHCTAMIIANNH Thna, obecneus-
BAETCA TO, 9TO B PEIYILTATE HANATEHBIX
NPOUECCOE IaMOpaminBanns obpasyoT-
CA ThICAMH MEMLYaAIINY KDMCTANIOR
Nkja, paibpocannkix No BCEMY BHEKIe-
TOYHOMY NPOCTPANCTEY TENA MHBOTHO-
ro. Menkwe KpHCTANNE Tki&, OJHAKO,
TEPMOIHHAMHYECKN HecTAOHALHE W
CHIOHHBL CO BpemciieM npeobpaionki-
BaThCA BO Bee Donec w Gonee kpynHhle
EPHCTANNLL. ¥V SKHBOTHBIX TAKAA PEKPH-
CTAMINHILHA MOKET TPHBCCTH K dwan-
HECKOMY DNOBpPeswDenW, ocoberno B
ATONKHN MECTAX», HANPHMED B IPOCHEe-
Tax kamwumpos. [Mosromy yoTofus-
BbIM K 3aMOPa¥RHBAHHID MKHBOTHBIM HY-
HeH MEXAHWIM Peryisimn pocta nens-
HEIX KPHCTANNOE.

M. dymah ¢ KOINETEMH H3 YHHBEP-
cutera Hotp-Dam ycranoswnn Taxoi
siexadnIv. Omn ofuapymwm, 49710 ¥
YETOMHBLIX K JAMODHKHBAHHID HACCKD-
MbIX MPHCYTCTBYIOT Kak Benku, cnyma-
IHE UEHTPaMB KPHCTANNHIANN Thia,
Tak # Benku-anTHdpHILl, KOTOPLIE Bbi-
NOJTHAKT MPOTHEONMONOMKARIE DYHELMN,
FEMEPHMENTEI  MIOKABANN, YTO OOMH §
TOT #e Monekynaprsifi addext, coanasa-
enbill Benkasu-asTwdpioaami, Gnokupy-
€T pOCT 3apoasnuefl NeOmHBIX KPHCTAN-
M08 H PEKPRCTUTHIALIO ¥KE CYLLECTBY-
HOLDAX  KpHcTAnos, Takms  obpaiom,
Gemei ITHX OBYX THIIOB KOHTPOIHPYIOT
CTPYKTYDY Nhaa: Oe/kd — UeHTphL KDPi-
CTAUTHIALMN HHULDIMPYIOT obpajosaHne
BHEKNETOMHOMO NEaa, 8 Genxu-anmdpn-
bl CTAGHIRNPVIOT KEPBCTANNLL Thia, TaK
YTO HX pasvepsl ocTaoTen Ha Oeaspen-
HOM LIS OPTAHIME YPORKRE,

JAMOPAMMUBAHME kneTrw HauMHAETCR, Korfga obpasyeTca neg so anamemqu

TOPbLIM ycnoBmes [ANA BhiRHBAHHA

B YCIOBHAX IaMODaMHBANIE RBNA-
ETCH COXPANCHHE CTPYETYDE M Gy HKLIHK
wieTku. Tonynporsuaeman KieTouRaR
membpana, OTACNHI0INANR COOEPMUMODE
KACTEH OT OEpY#amueh cpeibl, obec-
neanpaer ceobonHoe MPOHIKHOBEHEE
BOMILI W HEKOTOPKX pacTBOPEeHNBIX B
Hell BELWECT s, HO OrpaHHYHBAET Nepeme-
wenHe apyrux coennrennil. TosTomy,
Koria cHapysxu knetox ofpalvercn nen,
HEMEILICHHO HIMeHRe TR Banane Boasl B
PACTBROPEHHEIX BELICCTH MEATY KNETKA-
MH H Cpefoil.

JNen npenpcrasnser coboil KpHCTANIH-
HeCKyio haty uHCTof PO, TAK YTO NDH
erd obpaioBaHHH BHE KNETOK HI CoCTaBa
KPHCTANIOR MCKIIOMAIOTCA PACTBOPEH-
HBIC BELUECTEE, B TOM YHCNE CONM, YIme-
Boael ¥ Benew. CregosaTensno, W xoH-
USHTPALUHK B OCTANMUEACA BHEKNETOY-
HoOfl unKocTH Bee Gonee u Donee Bo3-
pacTaioT. B peaynbTarTe KNeTEN MCNbLITh -
BT OCMOTHYECKHT «CTPECe, NDCKONL-
Ky OBILME KOHLENTPAUN PACTEOPERHBIX
BeliecTe Mo ofe CTOPOHBI KneToumof
menibpantl Brerna noji#xHbel Guith cba-
hancwposansl, B oTeer Ha Takol cTpece
BOIA BRINOIWT W3 KNETOR HAPY#Y, a pac-
TROPEHHLIE BEIECTBA HI BHEKIETOYHON
cpeflbl MOCTYTIANT BHYTPL. 3TOT Npo-
LICCC OCTAHARITHBAETCH, KOTIA KOHLEHT-
PALHA PACTROPEHHLIX BELLECTH NOCTHIa-
ET TAKOA BENHYMHHBI, YTO OAnbHeRuce
NMpespallienie BOOL B Neld NpenoTepa-
WIAETCA.

HawGonee cepheInoMy NOBPEHUICH HIO
NpH JAMOPAMHBAHMN MOTYT NOoOEED-
FaThCH ENeToYHRE memBpans. B pe-
IYNETATE BLIXOAA BOALL M3 KNeTKH, ob-
YCNOBACHHOID BHCKNeTOMHLIM oBpaso-
BAZHHEM LA, ee 0DBeM YMEHBIIAETCR |
KneTounan memBpana Eonnancupyer

ABENKW-AHTWOPWIbI

.EEI'IHI-I'I-LhEHTFbI
KPUCTANAMIALIMKN NBAA

@ TPEMAND3A

O KPUONPOTEKTOP

MMAKOCTH, PACTBOPEHHBIE B HEA BEWECTBA NPWU ITOM NEPEXOART BHYTPE KNETKM, a
MONeRyNEl BOGE! U3 KNETKM HERYMY. B PEIYNLTATE KNETKA CHMUMEETCH 1 B8 membpa-
Ha nospempaeTcA. JnNA 3allMTel OT NOBPEMAEHWA NPW 3AMOPAXMBAHWK GENKK-

UEBHTPEl KPMCTaANNK3ELMY ODECNENMBAKT hopMMpoBaHine
NPENATCTEYIOT OOPE30BAHMID KpYynHkX , Tpera-

nefa, aGenku-aHTgpuasl

MENKMX KPWCTANnos

N0o3a cTatMNMIMPYET KNETOUHbIE MEMBPaHel. KpUoNpoTexKToDbl YMEHBLIAKT HIMEHE-

HWR OOBEMAE KNETKM,

/Z

BHYTPE. Ecnn ofbeM ENCTEH MANAET HH-
e HEKOTOPOIO KPHTHUSCKOTD MEHIMY-
M@, CTPYETYpa MemOpansl, npeocTasns-
rotneli coboll neoliHoil caoli hochonuna-
Non, He BLUIEPHHBACT HANPHRCHHA H
PAIPYIUECTCH. YTDATHB UENOCTHOCTE,
smembpania TepReT cnocobHOCTE BBINON-
HATE CBOIO TDAHCMOPTHYHO QVHRLHIO, B
obpaIoBaBIIHECH PAIPLIBLI BEITERRET CO-
OEPAUMOE KIETEH, 3 B HEE MPOHHKAKT
Epuctanmsl  nboa. Y fonslunncTea
YCTOMYHBLIX K JAMOPERHBANNKD MHBOT-
HBIX MITHHMATBHBIA KpHTHUeCKHI ofsem
KIETOK OOCTHTAETCH, KOTIa B Nen npe-
ppawaeTca 65% beell BOOBI OPTAHK3IMA,

Y1obbt 3aiMTHTE CTDVETYDY KNETEH
OT TAKWX CTPECCOB, MHBOTHRIE ACIOT-
IVHT MemDpaHHBIE W KOJTHTETHBHBIE
KPHOMPOTEETOPEl — HWIKOMONEKYIRp-
Hhie COEIHHECHHR, KOTOPBLIE TEM HITH
HHLIM OYTEM NPEAOTBPAUIAIOT NOBPEH-
AeHHA, ARNMAKLLIHECH CTTEACTEHEM THAMH-
TEMBHEIX WiMeRenAdll ofbema EneTok
np  3asmopaxusanny.  MembOpannbie
EPHONPOTEKTOPS), BIANMOOEACTBYA C
docthonumuaamn  membpan, paciimps-
101 Gicaol i cTabuiMInpyioT CTPYKTY-
py memBpad NpH PEIKOM COKPALLCHHH
obsema knetok. K npuponnbiv coens-
HenuAaM, obnanmiouas TakuMe GyHK-
IHAMN, OTHOCATCH AMCAXADHI TPEranp-
3a H aMAHOKMCNOTa nponiy. He cayyaii-
HO NDITOMY Y EHBOTHBIX, yCTORUMALIX
K 3aMOopasHBaAHHKD, TAKHX, KAK NTHYHHEH
MECTPOKPLIIEH, B TEMEHIE OCEHN 10 Mep-
BOTD BOANEACTBHE JAMOPAMHBANLIINE
TEMNEPATYR B OPraHWiIME HAKEIIHBE-
OTCH IHAYHTETRNEIE KONHYECTRA FTHX
NBYX BEIIECTH.

Ko/rmraTuBHblE KPHONPOTEKTOPE OC-
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MOTHYECKHM MYTEM NOMOTANT OTPEHH-
YUTh KaK KONHHSCTBO OoDpazyioulerocs
Nkfd, TAK ¥ CTENEHL NOTCPH BHYTPHKNE-
TOYHOR BOOM, T. €, COKpaillenne obbe-
Ma KNeTOoX NpH aaMopaEubannan. Yem
BEILE KOHIENTPALNA PACTBOPEHHBIX Be-
LIECTE B MMOKOCTH, TEM MeHBIUE NhOd
MoMeT 06pal0BaTLECR NPH JaHHON TEM-
NEPaType H TEM HHMXE TEMNEPaTYPH,
MpH KOTOPOR MpOHIONOET IAMEpIAHIE
65% obiell pons! opranmiMa (uTo ne-
TanskHo). NMoaIToMy ¥ MHBOTHLIX, YCTOR-
YIBbLIX K JAMODRXKIBEHN I, B MHAKOCTAX
OPrasniMa coOTAKTCA BRICOEHE KOH-
LUCHTPALHHE HETOKCHYHBIX PACTROPHMBIX
BEUIECTH, TAK HTO MPH 3aMEPIaHHEN BHE-
EAETOUHON HUOKOCTH COKpallenie 0bh-
£Ma KNCTOK OKa3ibiBAETCH MCHEC BBIP&-
WMEHHBIM.

Ona srof uend yeroflunesle X 3aM0-
PANHEAHAK HACEEOMBbIE HCIIONBIYIOT TC
ME MOMATHAPOKCHCTTHPTE, KOTOpPLIE ¥
HMHBOTHEX, HIDCraloWMx 3aMOpaRHBa-
HHE, CAYMAT [UIN NPeNOTBPALLEHHA 3a-
sMeplianns Euaoxoctedt tena. Jluwmeen
NECTPOEPELIKH 30N0TAPHHEDBOH 38 no-
CNEAMME HENCAH NETA, NHTRRCH, Hapaba-
THRIBAIOT OTPOMHBIR peIcps YIMesonos B
WMUPOBOM Tene (ITOT OPraH HACEKOMBIX
IKBBaAneHTen neuecnn), B Tevexue ocew-
HHX MECALEE JANACeHHBIA B AUDPOBROM
Tene rAHKOreH, cocTannmomni 8—12%
oBILero Beca Tena NHYHHOK, MOTHOCThID
NPeRPallAeTcH B OBa MOAHTHAPOKCH-
CNHPTA: TIHLEPON A CoOpanT.

Kntouensie QepMenTH, YYaCTBYH-
[LIHE B CHHTE3E 3THX coenunennil, obna-
OAK0T YHHEANTEHOH peakupedt Ha cHHXe-

BPEMA NOCNE
HAYAMNA AAMOPAXMHBAH

] FNUWKCTEH-
1. CTAMYNALIMA
OBPA3OBAHWEM SOCHOPMNAILI
NeAA 5. NPEBPAUEHME
FMUKOrEHA

Otpasonanmwe NEOE HE KOS
WHULWHDYET B NEYeH!

DEDMBHTATHEHOE NPEBDALBHWE

rMWMKOraMa B rnoxody,

2 AKTUBALIMA

KHIWEYHWK

HHE TeMNepaTyp. AKTHBHOCTh Bonb-
IHHCTEA (PepMEHTOB, PABHO KAK CKO-
POCTL APYTHX MeTaboNHYLCKUX Nponec-
COPOB, YMEHBILAETCR TNDH CHHMEHHH
TEMNEDATYDLI, & AKTHBHOCTE THKOTEH-
dochoprnaisl (3TOT epMeHT BLILLEMN-
ARET B3I MONEEYN IMEKCTEHd rekcoabl, ©
YEro HAYHHAETCA CHHTES KPHOMPOTEKTO-
poEB) npu TeMnepaTypax mexayDu 5 °C
YBETHYHBACTCA BCNEOCTEWE NpeBpalle-
HHA HearTHRHOMH dopMBl depMenTa B aR-
THEHYKO. [TpH 3TOM CHIKEHRHE TEMIEpa-
TYPb! WHAKTHBEHPYET Apyrne QepmenT-
ALle cHCTemsl, Gnaronaps wesy yrnepan
nepefpackiBAETCH © ODRYHEIX Oy TeR Ka-
rafonuima yriesonoB (CNy®aimx nns
NpOHIBOMACTEA FHEPrHM B KNeTKax) Ha
cHeuMAnsHEll nyTe 00MecHE, NpREOON-
wHil K CHHTE3Y KpPHONMPOTEKTOpOR,
KpHONpOTERTOPR COXPAHAKYTCA B TENE
HECEKOMOIrD B TEYEHHWE 3IWMbI, @ C Ha-
CTYMNEHHEM BECHB NpespaaloTca ob-
PATHO B CAXapd, KOTOPLE CAYKAT «TON-
nuBoME ANA AANBHEHIDEr D PAIBATHA Ha-
CEKOMOID — TNPEBPAILEHHA B KYKOIKY H
JaTeM Bo Bapocnyie ocobi.

Inuuepon, copBeT # pOOCTBEHHBIC
HM COCIMHENNR npeacTasnmor cobol
NPEBOCKONHbIE ¢ BHOXHMHYECKOR TOYEH
IPEHHR KpHonpoTekTopsl. Colnasan oc-
moTusecknft  sbbexr, neobrxogmmpifl
OnR perynauni obbema KneToK NpH 3a-
MOPaMHBAHUM, OHH HETOKCHYMHLI MR
KAETOK Qa¥e B 04CHb BLICOKON KOHLERT-
PaLsE. 3TH NONHTHAPOKCHCITHPTED He
cnocoBHi K cioHTannofll KpHCTANIHIA-
UHE ¥3 BOOHBLIX PACTBOPOB OPH HH3IKOH
TemnepaType W cBoboMHO NpoHHEARKT

Cepaue nepexayqBsasT rmoxody ¢
HKPOBLD B OCHOBHLIE OPFEHe ANRA
JAUMTEE OT 32MODANABIHWUA.

deped KneTouHyio memGpany, Kpome
TOMo, OHH CTADMIHINDYIOT CTDPYKTYPY
deprenTon v apyrux Genkos, a Takxe
JALMHILAIOT HX OT ACHATYPHPYIOLIETO
[eACTBIHA HIIKHX TCMAEpaTyp M 3amep-
JAHNA.

Al HecmenopaHNA YCTONYHBRIX K

FAMODERKHBAHHIO NATYLIEK BEIABH-
ITH KPHONPOTEKTOPHYIO CHCTEMY, OTNH-
YAMNILYIOCK OT Toll, KOTODAA HMEETCA Y
HACEKOMBIN, JINTYILUEM  HCIONLIYEOT
HHON EPHONPOTERTOP A HeODLIYHLIA
My Th HHEIWAUAN 70 CHRTE3a. Y nechof
NATYIIEH, CBHCTHILER KBAKILN H TPeXno-
nocofl KBaKIuN BO BPEME JAMOpaXHBEA-
HHA HAKATIHBAIOTCA IHAYHTEBHLIE KO-
NUNMECTBA TMOKOTE (Y NOIBOMOMHEIX
WHBOTHBLIX 3TOT CAXAP B HOPME COOED-
HHTCA B KPOBH), a8 ¥ MIMEHYMBOA KBAK-
A — ronuepona. Hopmanesoe conep-
HAHHME TNIOKOILI B KPOBH ¥ YeNOBEKA CO-
craanser ot 50 2o 100 sr e 100 s (nps
guabeTe ypoBEHE TIIOKOIL B KPOBH
MomeT OuiTe B 3—4 pasa nuine), ¥ nec-
HEIX MATYILEK MNOCNE IAMOPAMHBAHHR
KOHUEHTPAUNE TNHOKOIRI B KPOBH [00-
cruraet 4500 mr/ 100 sn. Bee opranst
TENa NAryLWKN TAKKE COOEPMAT [IoKD-
¥ B PARITHNMHBIX KOHUEHTDAUMAX, TO-
BHOHMOMY ONTHMANBHBIX INA JALIMTHI
KQ®NOro Opraxa.

JIArywks e HAKANIHBAKT KPHONPO-
TEKTOP NOCTENERHD B TEYEHHE OCEHHHX
MECHIIEE, KAK ITO OENalT HACEKOMBIE.
BumecTo 3TOr0 opradHiiM OMHOBET MO-
MEHTA, KOrOa yxe HaunHaeTcs obpalo-
BAHHE NLAA HA MOBEPXHOCTH KOXH. ITO

KAK NAMYIKA 3AMOPAXHUBAETCA, HO BbIXXUBAET

Maxcumyu OOpAIOBANMA Nbfa,
JANONHANIGEr D NONOCTH Tana M
BHEKNETOYHCE NPOCTPANCTED.

AMOPOMEHHLIA, HO MWUBOW
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HHALIEHPYET FOPMOHANbHEIN WMH BEpB-
Helfl OTBET, KOTOPLIA OueHb DRICTPO ax-
THEMDYET PacllenNeHHe [MHKOTERA B ne-
YeuE, B PEIYNLTATE YEro B KpORk B G0Tk-
WOM KONMHYECTBE MOCTYNAST FAOKO3a.
Mwm wabnionanu nOBBIUEHNE KOHUEHT-
PaLHH IOK03E B KPOBH BCETD JHIID 9¢-
pe3 5§ Mun nocne navansHoro GopMupo-
BAHAN KPHCTA/LIOB NbO&, H HACBIILLEHHE
OpradoB rAOK0I0OR TPOHCXOOHNO Me-
Hee, yeM 33 8 4 — T, €. IHAYHTENLHO
PAHBILC, YeM DOCTHIACTCH MAKCHMANL-
HLIA A7 COXPAHCHHA #HIHecmocoOHO-
CTH OPraHWIMa YPOBCHB 3aMOpPaHBa-
BAHMRA, 0¥ KoTOporo TpebDyetce 24 y,
BricTPBIf CHHTEI KPHOOPOTEKTOPA ITPH
IAMOPAKHBAHAN W CTOME WE DLICTPEIN
CHHTEY [JIHKOTCHA B OCYCHH TPH OT TaK-
BaHUH, BOIMOXKHO, NOIBONRIOT JATY-
wkam HiberaTe HeraTHBHBX MpbexkToR
PHICOKOR KOWUEHTDALWW TAIOKOIR B
KPOBH; 4TO CRA3AHO ¥ HENOBCKE, HANPH-
mep, ¢ anabeToM M NpPOLECCaAMH CTape-
HHA,

Ho ecniit BRICOKHA YPOBEHE TIIOKOIB
ONACEH, MONEMY Xe NAMYUIKH HCNoabay-
10T FTOT CAXAD Kak kpHonpoTexTop? Be-
PORTHD, OOHE W1 NPHYHH — BLICOKAN
ckopocTs obpazopaMms rMOKOIB W3
rnAkorena neweHu. CHHTEY Epnonpo-
TEKTOPA ¥ NACyLWICK NPCACTARMACT CO-
tofl ramepTpohEpoBaHHLIN BADHANT De-
axumn abopeba wnn Sercreom, oCywecT-
Anmromelics NpH YSACTHN ANPEHANTAHA B
OTBET HA CTPeCCOBOE BoafelficTane, NpH
KoTOpol ¥ BCEX MOIBOHOMHLIX GeICTpO
NOBLIUAETCH KOHUCHTPALMA TNIOKO3IE! B
kpoBn. JeflcTBRTENLHO, COCOMHEHHS,
GnokapyiolmHe neficTRMe ANPeRANTARA Ha
nelickb (HANPHMEp, Tponpanonon), -
DEETHERD NOOARINIOT ¥ AArymeE n of-
PA3I0BAHKME [NIOKO3LI B MEYEHH npH 3a-
MOPAKHBAHHH.

Oanaxo pesynbTaThl HALLMX HCCHeno-
BAHHH, NPOBENEHHLIX HE MONOCKAX CEP-
DEYHOR MBI W KNeTKAX MeYeRn Jec-
HuIX NATYIIEK, YEaikBaOT Ha Gonee
cepReIHyRO npHumny BsiBopa rmokols B
KAuecTBe KPHONPOTEKTOPR. 3TO Belle-
cTeo obnanaeT cneungirecknnn ddidex-
TAMH, BMIOOHLIMH A8 32LHTH opra-
HOB NOIBOHOYHEIX TPH  3aMOpakHBa-
HHH. Tak, HanpHMep, NOJOCEH MHeny-
AOMKOB MATYIIAYRErO Cepila BOCCTa-
HABMHBAKOT CNocODHOCTE K COKpalleHi-
AM MOCNE OTTAWBAWNA, ECITH OHH 3amMo-
PANHRBANMCE B TPHCYTCTERHN BBICOKHX
KOHUEHTPAIHA rMIOK0ILI; 8 IKBHBRNCHT-
Hble KOHUEHTPAUMH MMHUepONa OKaihi-
Banuce HedxbdexrrBHmmu. [miokola w
raMuepon obecneynBaldT ONTHAKOBOE
OCMOTHYECKOE NERCTRME ANA KOHTPONA
COKpPAlICHHA KNETOYHOTO oDBemMa npw
JAMOPAXHBANNY, TAK YTO MPEBOCXOI-
CTHRO K03kl 00YCNOBNEHD KAKHMK-TO
mpyrimu ee sbdexTamu, cnocoberayio-
LIHMH BEIKHBAHHID KNETOK.

Omwn w3 Taxnx dbdexTor, BOIMON-
HO, CEBR3AH C TEM, YTO ITHKO3Ia MOXKET

HMIMEHYWMBAR KBAKLILA (cneaa) 3aMep3aeT Nof CHEMHBIM NOKPOBOM, MO8 TEMNEpa-
TYpa nagaet go — B °C. B 3aMopoEHHOM COCTOAHHW ¥ HEE NUMrMEHTRI KOMK CTAHO-

BATCA ronyOwiMm (cnpaea).

HCMONLIOBATECH B KAYECTBE TONMHBA
[N NpONIBOACTEA afeHoIRHTpRbocha-
Ta (ATP) p KneTrax, KOTOpLIE NPH 3a-
MODAKHBAHHH OKAIRIBAIOTCH OTpelan-
HEIMH OT MOCTABNREMOTO ¢ KPOBLIO KHC-
nopona. Kpome Toro, No HallWM OaH-
HLIM, ¥ AR YIWIEK TPH BRICOKHX YDOBHEX
rAKKOAsl (HO Me rARLepona) nogasns-
€TcR OMOCHHTEI MOYEBHHBI B TEYEHH.
JuaunT, DLICOKAR KOWUEHTDAUMWA [Hio-
K03hk! MoXeT cnocoberposaTe 3amenne-
W0 metabonuima B IAMOPOMCHHOM
oprane, orpanwymusas notpebrocTs B
IHEPIUH, B TeEM CAMBIM YBENHYHBETE
MPOACMTERTENBHOCTE BhIKHBAHES,

'I‘FET]:E H Nocnefiee YCNORHE BhiKl-
BAHKA NPH JAMODEKHBAHHE — 3TO
NOAOCPRAHHE HKH3HecnocoBHOCTH K-
Tok. [pw wmakofl TemnepaType Tena,
KAKYI0 HMEIOT IaMOpPO#MEHHBIC HHBOT-
fible, AFTOMATHYECKH YMEHBILAETCH HH-
TEHCHBHOCTL KAeTONHOro metabonmi-
M, HO NPH 3TOM KNETKR Donkesl obna-
OaTh Xopowo paieuToll cnocoBHOCTLID
nepexnBaTh De3 kncnopoaa, bel nocTy-
NAKLLIHX ¢ KPOBbHY NHTATENLHBIN BE-
HIECTH, B MPHCYTCTRHN TORCHYHLIX KO-
HEYHBIX APOOVETOB MerabomwmaMa, Ko-
TOpBIC B OOBIYHBIX VCIOBHAX YHOCHTCH
KpoBLio. Moar senoeexa nociie npekpa-
LICHHA KpoBoCHADMKEHHE MOMET EHTh
e Gonee TPeX MHHYT, 3ATEM HAMHHAKOT -
CH  HEKPOTHHECKHE HIMCHCHHA TEaHB
moira. Hionwposawwas mnouka wan
cepaue, NpedHaHAuYeHHLIE MR TPaHC-
MIAHTAURH, MOTYT COXPABHATECA Ha
neay B Tevenne 6—12 wacon, A B Hawmx
IKCTEPHMEHTAX NCCHLIC NATYIIKH 00hiY-
HO OMHBATH nocne 1—2 weoens HeEnpe-
puinHOrD npeGuiBanns B IaMOpOMEH-
HOM COCTORHHNA.

Y HHBOTHBIX, YCTOAMHBLIX K 3aMopa-
HHBAHWIO, MPORIBOJACTRO IHEPIHH A00-
HHO MPONOIMATECA B OTCYTCTBHE KHC-
nopona. Ml oBHADYRHIK, ¥4TO ¥ 3aMO-
POXEHHBIX THMHHOK NECTPOKPLIIKY 30-
norapHHkoBrofl  conepxanune ATP n
KMACTKAX HC HIMCHAETCH B TEMEHHE Helle-
NH; ¥ IEMOPORCHABIX AT YILEK IHEpre-

THKA BHYTPCHHHX ODraHOB OCTACTCH
crabunsuofl, no kpafuel Mepe, Tpoe Cy-
Tok. Jawxe xkorna yposenbs ATP chixa-
CTCH B XOOe npnnﬂnﬂmnhuﬂrn EDJ]EP-
MAHHA B 3AMODOEEHHOM COCTOAMHM,
npH OTTANBAHNNH IHCPreTHveckHn Oa-
nanc KIeToK OLICTPO BOCCTAHARITHBALCT-
CAl Kak ¥ MATYIICK, TaK ¥ ¥ THYHHOK NecT-
pokpeinkn. Taknm obpaizom, ®EHBOT-
HbIE, YCTOMMMBBIC K JAMOPAXHBAHHIO,
MOTYT COXPEHATE MHiHecnocobHOCTL B
OTCYTCTBHE KHCIOPOOA NPOa0IKHTE Th-
Hoe Bpems. Oup oBnanaloT Mexannima-
M NPOHIBONCTBA AOCTATOMHOTO KONH-
yecrea ATP nyTes yTHIHIALNK TIREO-
[EHA WIH INHOKO3BI, B BCE OPraHbl ITHX
WHBOTHLIX MPEKPACHO  BLAAEDKHBAIOT
ANHTENbHBIE OCPHOOLI NOHHMEHHOIO
YPOBHA 3HEpreTHdeckoro obmena.

Jamennenne MeTaboNHIMa TPH 3aMO-
PAMHBAHHE TAKME MOXCT HIPATE BAO-
HYIO POk B COXPAHEHRH MHIHEOEATENE-
#ocTi. CnocobHocTs B peikomy CHilme-
HHEO HETEHCHBHOCTH MeTaGonuima (3a-
yacTyw oo 1—10% ot HopMaIbHOro
YPOBHA B COCTORHHH MOKOR) HRARETCH
KIHYEELIM  MOMEHTOM  AOANTHEHON
CTPAaTETHH, MHCNONLIYEMOR MHOTHMH
OpraHMaManmi N8 BLIKHBAHHA B IKC-
TPEMANEHEIX YCIOBHAX BHEIIHEH cpekl.
JecaTHEDATHOE CHIKEHHE HHTEHCHBHO-
cti merabommama obecneunsaer wu-
BOTHOMY JECATHEPATHOE YBEMHYEHHE
NEpHOOE BPEMCHH, B TECYEHHE KOTOPOrn
HMHIHL MOMACPKHBACTCA 3a CYET Orpa-
HHHERHEIN 3ANACOB «TOIUTHBED, HMEKD-
IIHXCH B TEne.

HanbGonee wapecTHBIM NMPAMEDOM Ta-
KOro poAa ABARETCH CNAYKE Y MNEKOMNH-
TAIOWMN: FHMOA HEKOTOPBIC MC/TKHE
sMnckonuTalomume Gnarofaps  Hemoa-
BHEHOCTH W CHIKeHHID TEMNEPATYDLI
Tena oouTH go 0 °C mMoryT coxpaHsTe
no BE% sneprus, XO0TOPas B NPOTHBHOM
cnyuae Grina Gt merpavena wa obecne-
qeHHe BhbxHBaHNA. Muorouscnensnie
HECEKOMBIE NPOBOORT 3HMY B OQManayle
(COCTORHMH OCTAHOBIEHHOTO DAaIBH-
THA). ¥ uepenax, BOANAIOLWIHX B COAYKY
HAa OHe BONOEMOB, HHTEHCHBHOCTh
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merabonuama nazaeTr po YPOBHA,
obecneynBaoWero ssixupanne Gea no-
TpebneHus xucnopona B TedeHne Boel
aimel. Taxum obpaijom, AN BHAOB,
YCTOIMHBRIX K 3aMOPamHBAHNID, CNo-
coOHOCTE K CHHMKEHHIO HATEHCHBROCTH
seTabDONHIMA MOMET CHALHO YBEMHYM-
BATH LIANCHE X ANHTETEHOND BhiRHRA-
HIH B 3AMOPOMRCHHOM COCTORHHH.

NATTTHBHKIE cTpaTer#i, HCNoIh-

FYEMBIE IHBOTHEIMH 1A BLIKHBA-
HES NPH OTPHOATENLHEIX TEMICPaT ypax
HHTEPECHL! HE TOMLKO casmi no cebe, Ho
H ¢ TOYKW IPCHIN BOIMOXRHOCTell npak-
THYECKOTD NPHMEHCHHR DelvnbLTATOR
ITHX HCCeooeanufl B MEOHLNHE — ANK
JAMHTE OT IAMOPAKHBAHNS, B YaCTHO-
CTH [ON8 KPHOKOHCEpBALMH OPranos,
NPelHAIHAMCHHBIX K TPAHCIUIAHTALHM.
Mepauft yenex Owin OOCTHIHYT B
1949 r., KOrog yoanocs COXpPaHNTL MHI-
necnoco0RY ClepMy NYTCM 3amMopa-
WHBAMNN B pacTeope rnwlepona. C Tex
nop paipaboTansl METOOMKH 3Iamopa-
MUBAHHA B pacTROpe Fnuuepona. C Tex
HOUHBIX KMeTOK  (CNepMaTolonnos,
IPHTPOUNTOR, NeflkounTon, TpoMGOUM-
TOR), HEKOTODHIX CPABHMTENEHO NpO-
CTHRIX Tkanell (KOXH, POTOBHIBI, OCT-
POBKOB TOMREnymouwHol Keneint), a
Takwe MOBpHOHOB.

B cnyqae Gonee cnomebiXx Trawef
OCTAKOTCA, OOHako, dEIHdveckMe npo-
GreMel, W MOKE HET AdcKBaTHON TexHo-
OrMH NS BOCCTAHOBRNEHHA QyHEUHO-
HAALHLIX OPraHoB AOCNE IAMOpaHBa-
unA. TIPENATCTBAA Ha NMYTH KPHOKOH-
cepBalH OPraHOs CBAIANL! C TEM, HTO
TPYIHO PABHOMEPHO OXNAMIATE H Ha-
rpesatTh 0OBEMHCTRIE OPraHkl TaK, 4TO-
Ol nNpenoTEPATHTE (UiTHYECKHE nNo-
BpPERIEHNN, Bhiibipacsmbie obpalopans-
eM Nbad; ¢ HEoDXONHMOCTHID BBelleHHA
B KJIETEN il yOancHua oTTyos Bonsmnx
KOMHYECTE KPHONPOTCETOPOB, NOCKONL-
KY KACTKH 0T IPHPOOL He npucnocobne-
HbI BEIIEDEHBATE IHAYHTEALHBLI OCMO-
THueckufl «erpeccen. Kpome TOro, cy-
wecTeyior  metabomeucckne  npobne-
pbi, MekycoTeennsie KpHONPOTCRTOPb
(Takse, KAk IWHPOKO HeNonk3yesbifl am-
seTHncyasdokcun) obecnesnpaoT npe-
KpacHyIo PHINNeCKy10 38Ty, no ofna-
AT TOEKCHYECKHM JeficTaneM Ha kne-
Tosunb MeTabonnivm. Kposme Toro, ue-
Pe3 HECKOMLKO MHHYT NOCRE OTCEYCHHA
aprana oT KpopocHabkeHns, npUHOCH-
Wero KMcnopod, nposenseTca Merabo-
nWYMeCKHil pacnall, 4 Npouece oxnasne-
HHE NPHROONT K Jankieiituesy NoBpex-
OEHMM0 Opraia, KIeTEW KOToporo He
npucnocobnenst Gy HKUHOHHPOBATL TIPH
TEMOEPATYPAX HAMHOIO HHMKE HOD-
smansuoit, 7. €. 37 °C.

Ho noppesioenns, BbiibiBaeMBIE 8-
MOPEKHBEHNEM, W NpHHUMNLT ux mbe-
raHHm NMPH KPHOKOHCEDBALLITH OPradcs 1
TRanell Mo CYLWeCTBY TE Xe, 4TO i fpH

NPUPOAHON YeTORYNBOCTH K 3AMODAMH-
BAHWEO, W HEKOTOPBIE Npobnemel pewa-
HOTCH OAHHAKOBO. Tak, HAMpHMER, B ME-
OWUNHCKOT KPHOKOHCEPBALWKN LIWPOKD
HCTIOMLIYIOTCH TANLIEPON H APYTHE HHI-
KOMOMEKYTAPHBLIE CIHPTH W YT MeBoabl,
NOCKOMLRY OHH HETOKCHMHEI M JETKD
NPORHKAIDT YEpPel KIeTOYHLIE MeMBpa-
mil. TlpuMenseTcR TAKKE CTYMEHYATOS
CHIOKEHHE TemnepaTyphl, 4TOBLL HHN-
UHHpoBaTE o0pajoBanine UCHTPOR KpH-
CTANMM3ALMK BO BHEENETOMHOM HpPO-
crpancTee npu  HeDonbwmx oTpwa-
TENLHLIX TeMnepatTypax u wibexaTh
CNOHTAHHON KPHCTANNWIALMA B nepe-
OxXnE¥KaeHHOl udTOonnAaIMe Knerok., B
pROe HOBEIMUAX Wcecnenosaniil B ITOR
obGnacTH MIYHEAKOTCH BOIMOMKHOCTH CO-
BEPUIEHCTBOBAHNA  KPHOKOHCEDBALIME
NpH ODOMOLULR AreHTOoR, cTabnnHIRpYIo-
HX KneTouHbe Menmbpanst, 1 HHrnbR-
TOPOB, NOJaRNMOLMY MeTabonHYecKine
nponeccs, Hayume ¢ satpatoi ATP.
Haww wocnenoBaHNE OPEAAAralnT no-

NONHHTENLHBE noaxoas. Mokno cHl-
TEINPOBATE COENHHEHHA, KOTOpLe Gbi
WMHTHpOnATN neflcTane DeETKOB—UEHT-
pOB KpHCTANMMEauNH i Denkos-aHTi-
tdpu3Ios B noaponAnH Sonee MhdexTHERD
pErVIHPOBATL BHEKNETOUHDE obpalosa-
HMe nhaa. MseeT cMeich TIMATENRHO
noabupaTs KpHONPOTEKTOPH (Takme,
kaE rmoxosa), yTobe obecneunTs BOI-
MOMHD Tyaiuyro drangeckyro B metabo-
NHYECKYID JEUMTY NpH 3aMOpasHBa-
umn. Kpome Toro, cnegyer HIy9HTh
WHBIC CTPATETHH CHHXCHHE HHTEHCHB-
HOCTH METRBONHIMA; MOIB0NAKNLKE CO-
xpanuTh KianecnocobHocTe oprasa B
JAMOPOMEHHOM COCTORHNH. Mis Haua-
W MPOBEPATEL 3TH WAEH, CPABHABAN CO-
xpanenne mianecnocofHOCTH Npr 3a-
MODARHBAHKN NecHON NATYIIKH W Ta-
Hefi Kpwicst. Cellvac yXe WIBCCTHBI He-
KOTOpbIC CEKPETE BLIMKHBAHM MPH OT-
PHUATENLHLIX TEMMEPETYPAX M ECTh
HAOeRa, 4TO B AAALRERIIEM DLIRCHHAT-
cfl ropasno Gonsie.

7‘"/@7{:& " a@mﬁzﬁa

IMuwga 0na pasmeiuiaenull

BAUWMHITOHE paigepThIBAETCA
MPRAMO-TAKH BOAHA B CBNIH C HAMe-
peHHey YnpasneHus No KOHTPONRKD Ka-
YeOTBa NMHILEBLIX MPOAYKTOB, MENHKa-
MEHTOB W KocMeTHvecknx cpencta CLIIA
(FDA) tpebosate obsiaTensHofl map-
KHpPOBKH Ha OOnBIUHHCTEE NHILCBLIX
NPOOYETOR, OTPAKAKILER COOCPXaHHT
neTaTenbHbix seuiccTs, B nacromuee
BPEMA TONBED HA HEKOTOPBIX YREKOBaH-
HBIX MPOAYETAX JACTCH TaAKaN HHbopMa-
AR, MPHTOM MHOTHE M3 HHX MEPERpO-
Balbl MTPOHIBONLHO,

CornacHo npeanoxenusm FDA, cnu-
COK THTETENLHBIX BCIIECTR, KOTOpLIE
nomEHE BRITE BHECCHB! B MADKHPOBKY,
Gyner wamenen. Y710 KacaeTCR BHTAMMH-
HOB, TO NO-NpeXHeMy DyoyT NaBaThbes
CBEOEHHA TONMLKD O COASPKAHHN BHTA-
subos A B C. Ho nobannsercs uudop-
MalipA 00 YPOBHE HACHIILICHHBIX WHP-
HbIX KHCAOT, NHILEBLIX BOMOKOH H XOnNe-
crepona. FDA Taxme xouet, utobnl
CenbCKOXDIRACTREHNHBIE H MOPCERE TTPO-
AVETHI TOMXE NPOLABANTHCE ¢ MAPKHPOB-
Kofl, KOTOPYH) MO®HO DBIMD Obl MOME-
Wwarts Ha HHQOPMaUHOHNEIX CTEHOaX B
MECTE TTPOOamH.

[MpencTapHTENH NPEANPHATHA MHLEe-
pofl MPOMBILLICHHOCTH YXKe, TaK cka-
38Th, XBATAIOTCH 38 Opy&#e ans Gope-
661 ¢ nnanom FDA, koTopoe cobupaeT-
CA CTPOro OrpasHuYHTh NPHMEHEHHE
MAPRADOBOR AHWIKOE CONEPRaAHWne XO-
NECTEpONay WAH «HE COUEDPMHT XOne-
CcTeponas ¥ CTABMTHL WX NHIlL HA Npo-
OVETE ¢ HHIKHM COOePMAHAEM KHPOE,

4 370 IHAMHT, ¥TO NAIICELIC PACTHTE b
HBIE Macaa Takof MApKHPOBKH HE IDTY-
yar. HampmonaneHas akaneMms HAayK
ClIA eme Gonee yCHNHMA HANPHKEH-
HOCTL, YCKODEHHO NPOBENA MCCIenoBa-
HHE, HI PEIYALTATOR KOTOPOrc Creny-
eT, uTo orpamsuesna FDA He cTons yx
#ecTene. CornacHo «akafeMHYECKOMY»
MHEHWIO, HYIKHO TaKwke, yTobw B mped-
NPHATHAX «BLICTPOroR NHTAHHA HMWEe-
nack MOCTYMHAR [AMK NOCCTHTCACH WH-
OPMALIMA O CONEPRAHNT THTATENLHLIX
petuecTs B Omionax. «lpeacraswTe, Ka-
KYIO MIOUWANL HE CTeHAX JafiMeT Takan
HHpOpMALHA», — MPOTECTYET Tpein-
nent HanwosanbHo# accoumamnie pe-
cropanos M. Xepcr., OH roBopHT, 84TO
TPH YeTBEPTH 0BCNYRHBRIOLIEND NEPCo-
Hana coobWawT nonobHbBIE CBENEHHN
TEM NMOCETHTENAM, KOTOPLIC O HAX chpa-
wmeaoT. To cnoBam ooROTO W3 Npen-
crapuTench ACCOUMAINE, KONMHYECTBO
KiHenTor, Tpebylownx #HbopMaLHo o
nuTaTensHoR uewnocTH 6mon, oueHE
HCIHAMHTENBHD,

Howxnan Axanemun npuisisaetr FDA
H MHHHCTEPCTBO CENECKOro xo3sficTaa
CLUA, B chepy nonHOMOYHA KOTODBIX
BXOONT KOHTPONL MACA M NPOAYKTOR
NTHUeBDACTEE, TpefoBaTh, YyTo0LI B HO-
BEIX MAPKHPOBKAX YKAIGIBAMHCH KAMO-
pufiHocTs B pacyeTe Ha nopuio, obiiee
COMEpXAHHE HHPOB, CONETRARNE HACK-
MWIERHLIX W HEHACLULEHHLIX XUPOH, a
TaKkxe xonectepona. B aTom goxnane
npennaraetca, 4robsl FDA w muHR-
CTEPCTBO CENbCKOro XO3AACTRA ONpene-
AHNA HACNAOHLIE OOOIHAYEHHH, KOTO-
phie MomHD Grino 6wl HCNONBIOBATE HA
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MAPKMPOBKAX (K NPUMEPY, IHAK «XOpO-
wnlt acTounHE Benkay).

Bekope apfuTpoM B cnOpax Memmy
CTOPOHHMEEMN «aKancMIMeCKoiln Tou-
KM IPCHEA W NPOMBILINEHHHKAMMN CTH-
HET Bpay M WOPHMCT H3I MeanunHcKoro
Konnemsa um. Ansbepra HmTelna
. Keccnep, xoTtopeifl oomsed GbiTh
HRIHEYEH CNEURANBHEIM YITOTHOMOYEH-
HeM FDA. B cnyyae ero yreepasieHns
Ha 3TOT nocT Keccnep, no-BHOIHMOMY,
MOLICPAHT HECTEHE MEDE! KOHTPONR B
OTHOWEHNA TpeQoBanwA Oxpanwl 300~
POBRA H paciuHpenHol AHdOpMAaLNE O
COCTARE NMILEBLIX MPOAYKTOR H KANECT-
Be WX nHrpeonentos, «pamornan ob-
LIECTBCHHAR MONATHEA NpEennofaraeT,
uToDE HHQOPMALMA, JAKNOUCHHEN B
MAPKHPOBKE TOBAPA, NO3IBOMANE MAKCH-
MANLHO HCMONLIOBATE &€ ANA NOINTHE-
HOTO BAWAHNA HE 1J0POBLEN, — [THCAN
OH B NpOILIMOM Tomy B wypHame “The
New England Journal of Medicine®™.

XO0TH MHHHCTEPCTREO CEALCKOrO Xo-
anficTea CIIA waxoanTcR nog nasnenn-
£M, JACTABNAIOLNM €ro CAeNoBaTh 38
FDA, oHD 00 CHMX NOP He OTEPMBAET
cpou KapTil. «Mut o3abouents Tem, wTD
MACO M DOMALNIHAR NTHUE NPEICTanyT
nepen NOTpeOHTENEM B NOOXOM CBETE,
ECNTH B HX MaEpEHpoBke OyIeT yKa3IaHo
CONEMHAHHE HACKILLEHHBIX HHPOBRH, —
FOBOPHT OHPEETOP WHHOPMALHOHHOTD
Giwopo cnymbel no xowTpomo Geaonac-
HOCTH mEenkix  npoayeTos  FDA
ll. 3akc. Cotpyvumrk TOf  cnyxGnl
J1. Kpoydopn npennoxusi yCTAHOBHTH
paiiie ONpelencHny 0N PavTiNyHBIx
EATEropHi NMPpOOYKTOB; TOTOA, CKAMEM,
MAPKHPORKA «HWIKOE COOEPKAHHE #H-
pOB» HO FoBRAONWE o3navang G, yToD
OHA AEANDHAN B CPDABHEHWH ¢ APYTHMR
COpPTHMM MRCE, O HEe ¢ MHBIME TIPOOYE-
TaMH.

He Tonkko MHHHCTEPCTEO CENBOKOTO
XCIAACTEA ONACASTCH MOCAEICTRHA Noa-
xofa FDA. «3To momer npueect x
MPOTHEONMONOAHRM PEIYVIETATEM, TAK
KA K JACTABAT Niofel cHHTaTh, YTO OOHH
MHTATENbHLIE BEUIECTEA NNOXKE, a ApY-
FHe XOPOLITHEN, — FOBOPHT OHETOAOT
A. Xefinu w3 AMEPHKaHCKDID HAYIHOTO
COBETA NO 3IOPABOOXPAHEHHIO, Npen-
cTasnfioulero cobofl relanncHMEIA KOR-
COPLUMYM YHHBEPCHTETCKHMX YYCHBIX M
apaueh. «B wawmeh crpane Hanbonee o6-
was npobnesa NETanis — 3To Watu-
TOK npoaykTos., MapkupyR npoaoykTsi,
MBI TEM CaMbIM BLUTENTREM ONMPEENEH-
Hbie EHDHI, ®ak OvOTO OHW Bpeld-
Hbiew, — yTBepaaaeT XeflHu,

Mapknposka npoayeTop  geflcTen-
TEALHO WIHAET HE PLIHOK: Ha OCHOBAHNN
MCCNeNOBAHUA, NpoBeieHHora fupMoi
Giant Food 8 Bawmnrrose CoBMECTHO ©
FDA, coenako JakmoNeHHe, 4TO TAKAR
MAPKHPOBKA, KAK «HIIKOE COAepkanie
HATPHAD KM GHUIKOE COOCpWAaNHMEe XO-
necTeponar, nobyXnaeT HACENCHWE MO~

KYNATh 3TH NpOOyKEThl Ha 4 — 8% Donke-
we. Bonee Toro, nokynatens cranu 6o-
NEe HIOWPCHHEIMYE B IPHCTPACTHBIMY A
sniBope npaayktTos. do 20% nokynate-
neft ceftyac npuobpeTaroT IMETHYEC Kile
NpoOAyKTH, ckaian T. XaMMOHOC, RBNA-
WOWHICA TNaBHBIM BHUC-TIPEIANAEHTOM
no HayuMbiM HeCnenoBanuam B MucTi-
TyTe no npobnemMam TOProBan Npoayk-
TAMH NHTEHHA H Y4IEHOM AKAneMHIecko-
ro copeta. o Ecan moms xotsT wro-nubo
JHATH, OHN JOMKHB HMETH DOIMONK-
HOCTE BBISCHHThE 3T0%, —  CHHTaET
J1. Canic w3 Mapinesnckoro yHHBEPCH-
TeTa.

OcTacTcR  HEACHBIM, CMOMET H
FDA, kak npuiniBana Axalemildl Hayx,

NOMEWATE WTATAM BRECTH cBOM cob-
CTBEHRRIE 3akonononomends. o wme-
JIABHErD BPEMEHM KOHTPECC DACCMAaTDH-
BT JEBKOHONPOCKTEI, KOTOpHIE OOM-
WHEI, C OOHOR CTOPOHLI, MOATRENARTE
nonomouns FDA, a ¢ apyroil, oroso-
PHTE HEKOTODYH CAMOCTORTEABHOCTE
wraTos. Bo BcAkoM cnyuae, «pofnan
BOEDYT MHILCELIX MPOOYKTOB £LUE HE 38-
kondera. FDA oponkHo pockope onpene-
NITH OPYIHe XapAKTEPHCTHER NPOayR-
TOB — 3IAMAHYHEO IBYHALUHE, HO ObdH-
MATEHO HEIHAYNMBIE TePMHALL, TAKHE
KOk #BBICOKOC CONCPMAHHE BONOKOHS,
lMpowspoauTENH NMHINEBRIX NPOIYETOR
MOTYT CHOBA OKa’laThen B KondmmkTe ¢
FDA.
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I Ipoucxoxxaenue
COBPEMEHHBIX JTFOCH

Teopus, cornacHo KOTOPOW BCE YenoBe4yecTBo Npon3owno
OT HegaBHero aghpuKaHCcKoro npegka, nonyyuna ganbHenwyio
noghepxKy co CTOPOHbI FEHETUKOB, N3YYalolWuX HbIHeWHWe nonynayum
ngen. VickonaemMble HaxogkKn cnyxar He3aBucuMbIM
noAgTBEPXXQEHNEM 3TON KoOHYenyuu

1970-X FOOAX uemwfi paa veoDw-
BHEI“HH: HHTp{Tn{IElGTH‘IEL‘IEH! HA-

wonok B BocrownoR  Adpueke
TpanchopMEPOBAN NPEACTARNEHNA yue-
HEBX O FIE]IH]I:I CTAAMAK IBONHILHA YEn0-
BeKa u npuanek k cebe sceoflnce BHNMa-
Hne. CpefcTBa MaccoBol HHQOPMALIH
OCBEANN KM Ikl Iar B NOOe IaXBaTh-
BAIOWIHX OTKPMTHA OCTATROR HeoObi-
qafiHb ApesHHX NPEeOcTABHTENel roMB-
I, BRNIOHAN Haxonkn il Keniu, 0THe-
CEHHBIE K JPEBHHM Ye/I0BEYECKHM BHIAM
Homo habilis w Homo erectus |, cnefs
w1 Tamasan, gatupoBadHsie 3,7 MIH.
fIET, W KOCTHBIE OCTATEN K3 Dduomum,
npuHannexamme «JIocH» M ee apcTpa-
AONMUTEKOREIM I.‘lJleﬂH“EM-

K ToMY #e nepHoly oTHOCHTCH Haua-
N0 e OOHOf PeBoNIoUNA B NANeoHTO-
OOrAH, IHa4YeHne KoTopol CTAHOBHTCA
MOHATHEIM NHINE cefluac. 3Ta THNaR pe-
BOMOUMA KACACTCA camofl noaoxel da-
Tl l'[rl-ﬂIlECCﬂ I'I]'?IDI'[EXDH'.’HE.‘HHH YenopocKa
— BOIHHKHOBEHHS Moael, nofobHBIX
Ban W sue, siuna Homo sapiens , ¢ sapa-
#HeHHbIM painoobpaineM THHOB Teno-
CNOMEHNE W THIMEHTALHN.

B uenTpe BAHMaHHR EHAT BOTPOC O
TOM, HAECKONLKD CHeluHaniInpoBaHkl
coBRpeMedHRIe moad. Paipnsanucs nu
gepen ¢ HeDonbumMn HANGPOREAMH H
CcKeNeT A0BONBHO HARLIHOTO COMEHHA B
YHHEANLHEX 00CTONTCNBCTEAN, MPHCY-
UWHX OOHOR NOKRNHIOBAHHOR mpeako-
BOR NONVARLHKH, WM 3TO DLINA KyTILAMH-
HALNA IPERHHX IBOTHIHONHEIN TCHIEH-
usfl, penIbeRHo NPUBSHIINE K BOIHHK-
HOBERMIO coBpemenHex monefi? Cno-
Phi, BEPORTHO, €lle NPOIOAKATCR B Te-
yenme Gnuxafilung HECKONLERX neT, no-
KA NpPedcTaBsuTeH NPOTHBONONOKHBIX
HAYIHEIX HanpasneHuil 6yAyT «XOHTIH-
pPOBATEY BHOBE MOMYMEHHBIMN OOKA3A-
TenboTBRAMA,. SCHD, OOHAKD, YTO OCHOB-
nwoil Temodl arcKycouil DyneT xapakTep
IBOMHEOUHMH reor FH¢IIQEL‘.IHX EH.[.‘IIIH.HT[}H
Homo sapiens , ofbiYHD HAILIBAEMBIX
PRCaAMH, ']ﬂ{‘i.‘h MOMEHO BLUOEMWTE TPH
OCHOBALIE TEOPHH, HAH MOOENH.

KPUCTO®EP b. CTPUHIEP

CornacHo MyNbTHPEIHOHATBHOR MO-
&N, PACOBLIE TMIPHIHAKH IBOTHOMHOHN-
POBANM B TeUeHWE OYEHL [UIHTENLHOTO
NEPHOOE BPCMCHH B TEX PErHOHAX, riae
OHW BCTPEYANOTCA W CErOIHA, 1a HOKITH-
4eHHEM CPABHRTENLHO HEAEBRHY MHTPa-
unfi. TlooobGreie NpUMEPBl MOXHO 08-
Hapy®uTe 8 CesepHofi Amephke, rie
AMEPHHILI, MHYHTH, eBponefiukl H
athpHEaHIIM MPHBHOCHAN CBOH Xapak-
TepHbie OCODEHHOCTH B TEUEHHE NIOCTES-
#ux 20 Teic. ner. MynbTHperHoOHANL-
HYIY MONENhE MEOTO NET PAIENBATH W
NOANEDHHBATIH HEKOTOPLIC TIANEOAHT-
PONoaorH — HelHE e oTcTansaer Mun-
topa I'. Yonmodd w3 Muunrasckoro
yHHBEpCHTETA B DHH-Apbop — W Heko-
TOpEIE FEHETHEKM, Takwe, Kak [Iwefimc
H. Cnynep w1 HaumoHanesos nabopa-
Tope B Jloc-Anamoce,

Ecnw 3Ta TOYKa IpEHAR BEPHA, TOTOa
npHiInaKy, obLiYHO HAILIBAEMLIE paCO-
BLIMH, § B CAMOM Jlene JoN#Hb GLITh
o4eHE apeBHnMH. MaccHBRRLIE CRYNORLIE
KOCTH ascTpansficknx afopureHoe u
EPYIHLIC HOCK! eBponefies, Hanpusep,
NONKHLE DBIMH PRIBWTECH COOTBETCT-
BCHHO OT HCAHIEPTANBUER, KOTODLIC
wHnu B Empone B TeueHHe nepHona,
NPOAC/KABIIETOCH N0 MeEHLILER Mepe
200 Teic. neT B okoRunBEerocs 30 TeIC,
NeT HA3AM, W ABAHCKOTO HEnonexa —
pasngenanocTy Homo erectus | musBiie-
ro #a 0. Apa okone 700 Teic. neT Halan.

Monenk ancxona i AdGpuEn» npen-
nofaraer, uYTo  HemnwhdepeHUNpPOBAH-
Helfl B pACOBOM OTHOLIECHHHW CTBOM COB-
PEMEHHOTO YENOBSYECTRA IBOMKOIHOHM-
poBan B Appuke 0 PacnpoOcTPaHRICE 10
BoEMY MHDY, MpHoODpeTs B X00€ 3TOro
NpouUecca XapakTepHhie PacOBLIE OCO-
BennocTH. COrNacHo rUnoTe’e, nhlaBN-
HYTONR rpynmofi TEHETHEOR NMOO pyKo-
poncTeom Anena C. Yuncona sa Kans-
dropusfickoro yanecpcuTeTa B beprim,
APKAWYHEIE THHWA, TAKWE, KaK epponeil-
CHME HCAHOEPTANLUL M BOCTOYHO-A3N-
aTcknilt yenosexk a3 Cono (BepoRTHMA
MECTHREA NMOTOMOK 3MATCEOTD Yyenope-

Kd, koTopsifl ®en oxono 100 Teic. ner
HEIAN), MAMO WIH BOBCE HE CMELIABA-
NHACE C NepiblMH AIDOLMA COoBpEMEHHD-
ro THNA, a G NONHOCTLID BRITECHE-
Hhl HMH,

Monens reHHOro NOTOKA, HNH rubps-
OMIAUNOHHAN, HILCT CNEhbl COBPEMEH-
HEIX NONYAAOH B NepenneTenHn Tpes-
HHX FeHEAMOIHYeCKHX JIHHHA, reHeTHYe-
ckifl BENAO KOTOPMX BapbHDYET OT O-
HOID PErHOHA K OPYTOMY, 8 CROPOCTE
CMEUIEHHA NOCTORHHD YBENHYWBAETCR
N0 Mepe PAIBHTHR COBPEMEHHLIX JIH-
nefl. Cropounsen 310l TOYKH IPEHHN,
cpenn koTopwx Ipnk Tpuakayc wa Yuu-
pepeuTeTa Hito-Mekcnko » @pen T,
CmuT 13 Yunpeperrera Cepeproro Hn-
NHHOHACA, CYNTAKT COBDEMEHHBIE TeHe-
THUECKHE H HCKONAEM bl BuiDOpKH noka
YTO €lIC HEeAOCTATOMHBIMK AMA poile-
HHA CNOXEHILIX 33089, CRAIaHHLIX C NPO-
HCXDHOEHHEM COBDEMEHHBIX NOMY/IH-
A,

XOTH BCE TPH MOOENH YTREPRIAIOT,
YTO COBPEMEHHBIC YEPThI NOABHIHCH
CPABHHTENLHO HEMABHO, 8 PACOBLIE Yep-
Thi PAIAHBAMMCE NOKANEHD, ITH MOOCTH
PACXOANTCA B I/IABHOM — BO BPCMCHH
pacosofl nudepenumanmn. B MyneTo-
PETHOHATBHOR MOIEAN B MOOETH [EHHD-
ro NOTOKa PACOBRIE HEPThI MPEAIIECTRY-
T BOSHHEHOBEHHID COBPEMEHHLIX OCO-
GennocTedi, B TO BpEMA Kak B adpikaHc-
koft Mmonenn — HaoBopoT,

Haxonku nocnenanx ner, ee Gonee
YCHIMB HAKAN CTpacTel, He NpubBenn K
OKOHYAHIID CTOPOR, HO BCE MKE TOIRON-
mH NpHATH K COrNamesuo no HeRoTo-
PhlM OYHETAM, a N0 PAOY APYTHX — Ha-

YENOBEYECKMWE PACHLl npegpcraenn-
10T coGOW pErMOHANbHBIE BAPWAHTEI,
NpoOMCXOMAEHWE KOTOPLIX ChagyeT ol
ACHATE B CBETE TEOPWMA 380NIGUMKM Mo-
Aed coBpemeHHoOro Twna. Maobpamen-
HaR 3AecChk KApTUHA DPaHUYICKOro xy-
HOMHWKE CHMBONMMIMPYET TO, NTO PACHI
GepyT Hayano 0T ChiHOBER HoR—Xama,
Cuma v Madera.

NPOUCXOMAEHWUE COBPEMEHHLIX NIOAER
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NeATheR HA cropeliunfl nporpece p HX
peitienii. A nocTapach OCBETHTE Kak
NEPCMEKTHRLI, TAK # TPYAHOCTH B HH-
TEPNPETALNH [BYX BHOOB OOKa3d-
TENbLCTE, KACAMOWHACH BOIHHKHOBEHHR
COBPEMEHHLIX Moaeil, — W3 oBnacTH na-
NeOHTONOrAA A reneTHkn. [ManeonTo-
NOTH HIYYAKT BHELLHHE CEBHIeTENLCTRA,
BLIPAMEHHEIE B HCKONBEMBIX OCTATEAX;
FEHETHKH OCHOBLIBAMOTCH HA NAHHBLIX,
COOCPWALINXCA BHYTPH AHWBEIX KIETOK.
A nonaraso, uTo afpUKARCKAR MOk
NOIBONRET [AATE HARTYHILEE OOBACHEHHE
didkram, nogyyeHHeM obesmu rpynna-
MH  yueHuiX. PaccMOTDpHM CcHayana
EEJIAN TEHCTHKOR B 3TY npobnemy.

HETHKH Ha4YanWn cBOE HIYYEHHE

HCTOPHH [EHOB © ONpedeeHHBIX
NpHIHaEos (TEaKHX, KaK OBET rnal) wnm
Denkom (TakMX, KAk rpyNNsI KPOBH), KO-
MHPYCMBIX NEHAMHA, DJIHAKO ¢ PAIBATHEM
HOBLIX METONOR HCCHEADBEHWA cTAnc
BOIMOMHD GHATHINPOBATE KOO caMmof
OHK. B susoTietx knerkax JHEK ua-
xomutea B aape (anepuas JHK), roe ona
KOHTPONEpYeT BONLIIHKCTBO ACNEKTOR
CTDYKTYPhL Oprasuisva, une bedoTina,

W B Menssatilunx oprajennax, Haibigac-
MEIX MHTDI[}HHFH!MH. l{{ITﬁ]‘IHE npe-
BPALIAI0T FMIOKO3Y B Donee Nerko YoBOR-
emyio opymy Ieprum.  MAToxorapn-
ansuas JIHK sowmer GumiThs pennkTom
CTANHH cBOBONHOND CYILECTBORAHHA 8
WCTOPHH OPraHennbl, KOTOPaR, kKak no-
narawT, npelluecTBOBANA cuMBHoaY
obpasoBanun COBPEMEHHBIX KNETOK (oM.
crateio: Lynn Margulis *Symbiosis and
Evolution®, Scientific American, August
1971).

[Ons HAWMX NOCTPOEHHA OCHOBHOC
FHAYCHHE HMEHOT DAITHYHA MOy 1BY-
A spnasmu JHK no cnocoBy wx wacne-
nomanmR. AnepHsiec réHb HACTEOVIOTCH
K&K OT MaTepH, TAK W OT OTUA H [PH No-
nopoM cnocobe PRIMHOMKCHHA COYETA-
WTCA cnyyafnsiy obpalom. Bot nmowe-
MY TETH He ROEHTHYHE TOMY BN Opy-
roMy pooaTeno. METoXOHIPHLTEHBIE
refbi, OHAKO, NEPEdaloTed TONLKO Mo
MATEPHHCKON NHHAWW, TAK 9YTO mobwe
HIMEHEHHA  MOCYT  TPHATHCLIBATECH
oumbraM MpH KOMHPOBANKN WIH MYTa-
uHaM JHK. TNooobusie MyTamHe npo-
HCXOOAT FOpasfe €alle B METOXOHIPH-
aneuol JHK, wem B aneproll JHE.

i ocobennocTn noiponsoT Donee
APOCThIM cTIOCOO0M NPOCNEIHTE 38 MH-
TOXOHAPHANEHBEIMHE TEHAMH YEPe3 MOKO-
AEHRA mogefl W HCMONLIOBITH HX B Ka-
YECTBE MONEKYNHPHBIX YacOoB (oOHEkD
TAKHX, KOTODPBIE NOKAIBIBANT NHLIL
YACTE FEHETHHECKON WCTOPHN OpraHml-
wa). Mooobubie 4ack NOMOTYT onpene-
NIMTH BPEMEA, & BOIMOMKHD, H MECTO OT-
XOMMNECHNA KaXNoi PeTEH HA IRONHOLH-
CHHOM JpEBe.

Ho sMonekynapHbie Sackl MOTYT OLITE
HEOCHKHB! ML B CNYYae CNpAaBeniipo-
CTH NEYX NPeInonoEcHiil; poncTso op-
TAHHIMOBR JomHo BLITL CBS3IaHO ¢ WX
FreHe THYECKHM CXOOCTBOM 1 IMTPAMO IIPCI'-
ﬂﬂ[JIIHOI{ﬂJ‘II:!!'D FEABMCETE OT BPEMEIIIF HX
musepresudn ot obwero npeaxa. Oba
FTHX YCIOBHR NPEOVCMaTPHBAIOT Tak-
#e, HTobbl CKOPOCTL MYTAIEH B HIYYae-
MOM FEHETHYCCKOM MATepHane Ghina
nocTosutoll, a ectecToentbifl oT6op He
oTOpakoBsiBan 66 UX WM, HaoBopoT,
He GnaronpuATcTEORAD MM, OTOpakoR-
KA NDWBENET K KOHCEPRALIMH FeHa HA nep-
BOHASATEHOM YDOEHE, TAK 4TOo oDumi
Npefok MOMET MTOKaIaThHCR HaMaoTo 6o-
nee GIHIKHM Mo BPeMERH, yem 3170 Buino
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Ha camom aene. OThop ompenenennof
MYTAUHH MOKET YCKOPHTE WIMEHEHHR,
COANAR BRANMOCTE Fropaino Gonee npes-
Hefl ORBEpreHLAN,

K cuacTeio, KpYNHEIE GparsMenTs Mi-
roxonapuansroil JHK, no-sganmMomy,
YOORNMETBOPHKOT 3THM T ptﬁl‘.‘.lllillﬂlﬂ, TAK
kak, Bymyau onroft w3 Gopsm huzHYeckn
oroensioll oT xpomocomuofl JIHEK,
OHi, NO-BHIOHMOMY, BOBCE HE DeflcTay-
10T Ha enoTin. EcTe # @1¢ oftHO TPE-
ﬁ[\FI-EIIE'HE," NS YCTANOBICHHA ADOCTOBER
HEIX Ml_‘l."li.‘l'.'}'..'!ﬂpllhl!( yacon, {:IH.U COCTO=
HT R TOM, YTODLL TNHHH nocne ceoero
PACXOMICHNA CHIBHO HE NepekpeilvBa-
nuck Mexay cobol, B npoTrHBHOM Cly-
qae BpeMHE HX pacXoXACHHA MOWET mo-
K2IATHCH MENEE [IPERHNIM, 4EM HE CEMOM
nene.

OnwHa #W31 NONLITOK CO3JaHuA Elll'.l-."lﬂ-
THYECEHX 4aC0B JaENOYanach B CpaBHc-
HHH T§'CHCTHYCECEHKX [‘Iﬂ'i.l'l}l'-llln h!ﬂiﬁﬂ}'
PAIHRIMH BHOAMA B PATHOBHAHOCTAMH
H OTPAKEHHH HX POOCTEE HA IEHCANONH-
yeckoM Jpene. aTem apeno (WK €Kop-

F ﬂEP

Hi®) KanwOpyeTcA OyTeM CpaBHCHHA
ero ¢ apyrofl rpynnofl, oreeTeNBeficR
B HIBECTHOE apess. Kannbporka noino-
ARET Y4eHBIM TNPOHIBECTH OATHPOBKY
APYTHX BETANEHHA TOTO Xe npeaa. Bax-
HO MOMHNTE, 9T0 NoNoGHEIE INepenhA HE
obf3aTENLHO ABARIOTCH HCTHHHEIMHE Te-
HCANOrHAME, & CKODEee KNaccHMKaALIHA-
MM, OTPARAOLIAME CXOICTBEO W OTIH-
YyEe HIyYaeMBIX nonynaudah. Came oe-
PEBLA HE HABAHKOTCH fOeMORCTDRaUMHeR
IBOMHOUHOHKBIY MOpenefl, Ho nochen

HHE MOrYT DhiTh BRIBEOCHE] 13 HAX.

EJILIM pRO reHeTHYECKHX OdepeBhb-
uen‘ NpeacTARMRIOIIAN  POACTBEH-
Hbie CBRIH COBPEMEHHBIX YENOBOYECCKHX
nonynaAuEf, CAMIETENRLTBYET O JBYX
PYHAEMEHNTANBHLIX ODILHOCTHX: athp-
KAHIER, HHBYLLWX K 10ry o7 Caxapkl, §
BCErO OCTANBHOID YenopeyectTea, Kanu-
DpoBKaE reHeTHYeECKoR IB0mOounH  no
FTHM NeperkaM npobnesaTHydHa (8 0o
MHEHHEY HEKOTOpPBIX, W HEBOIMOMHA).
Muorne yuensié 3aRBNAIOT, YTO BCE Ie-

BOCTOYHBIE ___ ABCTPANWA-
M oWkl CKWE A%ﬂrurmu

—~ 100000 KNAIWEC HrAHOOHT
= ,EI,MIH
o —-—
b = - e
Y HD
§ 300 000 CANOAHES | NETPANOHA ’ﬁE =,w| CAMBYHTMAL AH
& " g
Q
700 000 . ONAYBAA EBPOM A NAHTBAH ABA
7
b
HOMO ERECTUS
COBPEMEHHOCTE HErPOMAbl EBPOMEOMfL  BOCTOUYHLIE ABCTPANMACKMUE
= APl monronougs: ABOPWUIEHbI

100 000 KNAIHEC

CANOQAHBLR

BOAPACT (ro ikl
8
8

g
g

ONAvVBAR

EEPOMA

il

MAHTLAH ABA

o
HOMO ERECTUS

COrmACHO MVNBTUPEMMOHANBHOW MOOENW (eeepxy), NOKaNsHLE OCOBEHHD-
CTH NDAER YHACNEOOBaHbI OT APEBHAX TOMMHWA, OCTATEW KOTORBIX OGHAPYMeHb! B
Achpure, Eepone, BocTouHoW A3ria W ABcTpanasMi. OHa o6eRCHABT EAWHC TEO Yano-
BEYECTEA COBPEMBHHOND THMA HANKWYMEM NPELNONAraeM bIX MEHHBIX NOTOKOE MEMITY
MHEWAMA OIHOBEPEMEHHD NONYNALMAMHK (FOpPUIOHTANLHBIE NHHWKW). CornacHo MoOHO-
FEHETHYECKON MOAENHK (BHHIY), PEMMOHANEHLIE BAPWEHTEI BOIHWKAKOT ropasgo nos
#@, NOCNE TOro KaK NOABWBWHeCA B AdbpHKe NIoAW COBPEMEMHOND THMNA PACCENAKT-
CH Ha ,qpyrrme KOHTHHEHTE!, BLITECHRR QCTaNLEHBIX r-:}muﬂnn, HO HE CMEWWBAACKH C HA-
MK, 38 UCKMOYBHWEM, MOMET ObiTe, TEAKOro PErMOHE, KAk AscTpanazvA. Mogens
AFEHHBIA NOTOK — r‘HﬂpHﬂH‘Jau'Hﬂ- HanoMmwWvwHaeT MbeIHpEFHDHﬂanﬂD_ HO OTHOCKHT
OOHOBHOW OOMEH FEHAMMW K GONes NOAAHMM CTAGWAM IBONKILWMMA.

FEEHETUYECKHE PACCTORHWA mexnay
NoONynAUWAMIA NpegcrasnedHel B COOT-
BETCTEMM C MyTALWMAMKM, HEKANNWBAK-
WrMHCR B DRICTPO PalBWBAKDOWEMCH CEr-
MEHTE MUTOXOHAPpWansHoR OHK. Oua-
rpaMMa OXBaTeIBEET CepuMio YenoBode-
CKMX NOTYyNALWEA B MHpoBOM MacuTabe,
A TaKme — [INA CPaBHeHMA — BeIDOpPKY
wusMnamae (kpackb#). Camoe Donboe
pacxomeHMe BHYTDH YanOBeYeCKHX
nonynAuMiK (2%) HabnogasTch MEemay
KOMCAHEMM ¥ OPYrMMK ahpHKaHLEMK.
Yrobe B 3TOM YOEQWTRCA, AOCTATONHO
aMPOATHs BAONE MENTOR NHHAK, WOY-
WeH o7 CAMOrD HAMHErD 3BNEBHOND KPy-
MOYKE (HOTOPRIA NPegCcTABNAET coGoW
OfHY W3 BLIDOPOK KOWCAHOB) K ¥Yany, rge
OHE COEAVHAETCR C ARYTWMM BETBAMM, M
OTMETHTE COOTEETCTRYIOUWYD UWWdDpy,
KOTOPER YKA3LIBAET «DACCTORHME (CE-
pan BepTHKaneHaA nonoca anmay). Nk
HAW YenosexKa W WAMNaK3Ig palownice
oT obWero Npegxa okono 5 MNH, NeT Ha-
3af], ¥ 38 3TO BPEMA M AMBEPTEHLUWR CO-
cTapuna 42% (8 yewrpe). Aunarpamma
NOCTPOSeHa No pelyneTaTaMm ncCnegosa-
HWA, NpoBoaRMoro NMuegon BurkinaxT B
KanucdopHuickoM yHueaepouTeTe 8 Bep-
K.

HETHYECKHE PAITHYHA, ODMapyHeHHLIE
CPEaH HBIRE EHBYLLHX JMoaefl, MoraM
PATENTLCA B HHTEPBANE OT 100 ao 200
ThIC. NET, TOrAa KAk OpYrHe HEcTanba-
HOT HE IHEYHTENBHD BonblUeM XpoHODO-
rHYECKOM MPOMERYTKE HA TOM OCHOBA-
HHH, YTO TEHHLIE NOTOKH MEKIY NONy-
NAUMEMME IENEHT BPeMA THBSDT eH LM
kak Okl Bonee GMHIKAM, 9EM 3TO £0TH Ha
CAMOM JIene.

He wmenee Tpyaso onpedennTh He
TOMBKO BPEMA, HO W MECTO NOKATH &=
UHH NMpeE:a HE apenc. Paunee wccheio-
BaHHE senoseveckoll MHTOXOHUPHANL-
noll JHK, & npusmepy, Morno OsThE HH-
TCPNPCTHPOBEHD B NONL3IY EAK AduH,
TAK H AQDPHKN B KAYECTRE NPETEHIEHTOR
HA MPApOOHAY COBPEMEMHOMD YenoBe-
yecTea., Ecan oToarte npcanoyTenne
KOHTHHCHTY, HaccleHue KoToporo ob-
nanaet Tenamn JHEK, nawbonee Gnms-
KHMI K CPENeMY IR BCEX NOMYITRLE,
rorna Gonee BepoRTHON npapoanHof
oxkaxeTcA AdnR. B atom cmywae Gonk-
Mg reHeTHUECKHE painiuus koficanos
(wim Gywsmenon) cneayer ODLHCHATE
NOKANBHBIM  TIOBLILIEHHEM CKODOCTH
MY T .

Ecnm e HCXOONTE H3 NMpeanoiose-
HHA, 4T METOXoHApHansHan JIHK my-
FHPYeT ¢ MOCTORHHOR CKOPOCThLIO BO
BreX 9YeNOBeycCKMX NONVIRLKEY, TOrIa
Ha Cueny BRXonrT Adprka (v Oonbuas
nuththepenunanua  adpHEANCKHY NOMy-
NAUMA HAXODIOWT CBOC PA3IYMHOC obsAC-
HeHBe), ITOT BBIBOMI CO BCefl onpenenes-
HOCTEIO BRITEKHET W3 HEOABHED Weche
nopanus MuToxounpuanesoll JHEK,
KOTOPOM ANA YCTAHOBAEHHWA KOPHA 4e-
NOBCYEC KO BETHH HA ADCBHEM H QETANE-
HO paipadoTaHHOM OpeBe B KaYeCcTBE

AfHBIE
f"ll.‘lu MEM

LFHHHI-!II..'.'IL-II‘C"I-I: FP¥Ynnmki MCNOTLEIOER -
AWCh insnanie [(CM. pRCYHOK HA 1ol
crpannne). Taxemn obpaiom, 310 nep-
AL ADTYMERT B NOAIEPKEY abpHEaHC-
Kol MOBOreHeTHNCCKO runoTein,
OieHkn CROPOCTH MY TAaUN MUTOX0H-
npuaserof JHK BechMA OTHMYAKYTCH
npvr ot apyra. Ho gase o 30ech BhiH-
IMPBEIB3ET MOHOTEHCTHYECKAR TODPHA,
Mo MagHio HeKOTOPLIX HCCNeNOBATE-
i, CpCaHAR CROPOCTE HIMEHEHMI — Ha
OCHOBAMHN HIVYEHMA MHOTHX paznmiy-
HbIX U{HHHI.HMHB — COCTARIRET QOKOMAD
0,7% (7. ¢. okono 115 myTawwl B Mone-
kviae suToxonopsanssoft JIHEK) a
I mme sieT. [Apyrae OUeHHBRIOT HAMERE-

AMEPMKAHCRWE Qyrepmial

OBWIMK
NPEOOK

AWBWPTEHLMA B MPOLIEHTAX

HuA B 2—4% (oxono 330—6060 sy Taumi )
12 ToT e nepiog. OnoHako He BCerna
NPHHMAETCA B PAcYeT, 9T0 obDe ITH
GUEHEN NOAYYAIDTEA AYTEM HIMEDEHHN
paiukx Bemefl. bonece meaneHnofl cxo-
POCT I OLEHNBAKYTCH HIMEHEHNA
BACAE  onpeAeneHRol  nuuwu, Oonee
OLcTPOil — EYMYNSETHEHRIE HIMEHEHHR
MERIY paLTIYHLEIMYE TaHEEME, [oaTo-
MY BTORAR olieHKA DONKRA GhITE BABOSE
fonkine nepsodi. Kposme Torn, HEKDTo-
pEIE HACTH MOAEKY T METOXOHADHETL-
woit JHK, Bnanmo, sonousoHRpyoT
ObicTpee mOpyrix, w bonece BkicTphie
OUEHKH CEOPOCTH HIMEHCHME COOT-
BETCTEYIOT TIaBHbIM ODPailoM 3THmM va-

JANALHGLIE
NMNArMENA

K OWCAHI

cram, [pusenernsie coobpaxkenna mo-
YT B IHauKTensHOA Mepe o0LEcHNTE
MPAMHEY PACXOKIEHUA ABRYX DUEHOK.
Moaofykle pACXORTEHNT B KoNCTaH-
TaX CKOpOCTell MpUBENYT K DalHUUE B
HECEONLKO COT ThICH4YeneTHl npH ouel-
ke po3pacTa obuero Npeaka coppeMen-
HOrD wenooegec T, Meanewnan i mHe-
NOCTORNHAR CEOPOCTE AacT undpy, npe-
ELIakotivio S0 Thic, [T, AOMECTHB
npenka B wmoxy A, erecrus, Toroa gKax
Gonee GuicTpan i YCTOMMHEAR CROPOCT b
OTHECET NPCIKa B NCPHOT NOCIETHIY
150 Thic. feT, KOrOa viKe, BepORTHO, CV-
WECTROBAN coppementnuti M. sapiens
Bones noajgHaR aTa BEITRONT pPe-
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OPEBA POJCTBA, nocTpoexMbie Ha OCHOBAHWW WIMEHUMBOCTHM AfepHoR [HK
(BEEPXY) W €8 NPOWIBOOHEN (BHMIY), CAYMAT QONOGNHWTENEHBIMW ApryMEeHTaMK B
NONL3Y TEOPWUK AdDPUKEHCKOMD NPOMCAOMIEHHWA COBPEMEHHDIND YenosevecTea. [ina
NOCTPOEHMA ESPXHEND QPEEA MCNONLIOBaHE MATERPWENLI MCCRefoBaHWA, Brinon-
HeHHoro nog pyxosogcTeom [Ixedipu C. Nowra B YeueepcuTteTe Heo-Mexcuro,
HumHera — nog pykoeogeteom NMywomi . Kasannw-Cdopua 8 Crandopacrom

YHUBBPCHTETE.

NOYTHTEABHEE, TAK Kak AMeeT Bonbimii
spomouHoRHeiA eMuten. Ecnm andwbe-
PEHUMALNA COBPEMEHHOTD YENOBEHeCT-
B HEYATACE ewie po spesena H. erecius,
B Kaxnof H3I Noorpynn HelasucHMO
OpYyr OT opyra oonmusi Ouiaw Okl pas-
BHTHCH l,'Dl'!FE."M’EIIH!:I'C CEKCNETHRIE OCO-
DennocTH. Brirneawt, onHaxo, Gonee
BEPORTHBIM, HTO APERD, MOCTPOCHHOE
Ha oCHOoBe muToxonapuanenoil JHK,
OTPHMACT IDOMOLUNKD B NpENenax reno-
thonna monefl, koTopeie yxe 0Bnananu
MHOIHMH COBPEMEHHLIMH XapaKTepH-
CTHKEMMN.

Jansnefiiies IHAYCHHE [EHETHYECKNHX
PEKOHCTPYRURA cesano ¢ AnepHofl
JHK # cOCTOHT B TOM, 4TO COBPEMEH-

HBIE CBPONE0HNLI, MOHTONOMILI H ABCT-
panonnw Gofee TecHO CBA3AHBI APYT ©
APYTOM, Y&M € HErPOHOAMH K HOTY OT
Caxapsl. 3Ta KapTHHa ANOX0 COTNECY-
CTCH C NAHHBIMH MO ICKONAEMBIM OCTAT-
Kkam roMuana npasepio 300-TRICcHYE-
netiiell naBHOCTH, KOTOPLIE NOKAILIBA-
0T GNHIKOE DOOCTED MEXAY NOMYNR-
musnn Enponst n Adpaen, ¢ onHoi cro-
ponbl, Kntan m Heooneinn — ¢ apyrof.
Bonee Toro, nHpdepeHUBALNA YOHIHEA-
nace HAacToasKD, 4To okono 100 Thic.
NET Raan HD“)'HHI..I.HH FrMoMHHEHO B K-
[IOM PETHOHE CHNBHO OTNHYANHCE JApYT
OT Opyra: CYLIECTROBATH HEAHJePTANk-
ust 8 Erpone u 3anamrofl Asin, monn
coppeMerHoro Tana 8 Adpuke w Janan-

HOH A3ul, apXadqeckie FOMHHHOLI He-
yasecTHOf repeanorns B Kutae m moan
puna H. erecfus wa HApe. BmecTe ¢ Tem
HABECTHO, 4TO CErOIHAITHAE MOMY IR
g Espone, AiiH H ABCTPEIHH JOBONLHO
TECHO CBRIAHLI Mekny coboill reHeTHye-
CKH H 4TO OpesiEe TH00H COBPEMEHHOTD
THNA, HACCNABILIWE ITH TCPPHTODHH
20—30 Teic. neT TOMY Halan, Takke
CHIILHO NOXOOHIM APYr HA Opyra.

MOJIAT AN, 4T TH JaRHLE NOO-

TBEPIAKT MOHOTEHETHYECKYID TE-
OpHID: COBpEMeRHan gemorpaduvyeckas
CTPYKTYpa, BEPOATHO, Havana gopmu-
pOBaTLCA ¢ pACCEllEHHA  apesHefilny
mionell coBpeMeHnOro THna a3 Adpuxi
# Tewenne nocnenanx 100 Teic. neT.

PeaynkTaThl apannia MHCKONaeMbIX
MaTEPHANOB, MonyueHHbIe Mok 10 net
HA3AN, COMNETENLCTROBAMKM B MOMbLIY
MOMENH «HcXona Wi AQpueiy, OnHaxo
genaTh OKOHUATENLHBIA BeiBOO Bbino
paHQ, TAK KaK PRIHOYT NepoMHkI MeTOn
HE NEBAN HAONCKHBIX JATHPOBOK MaTe-
puanos apensee 30 wmm 40 Teic. ner.
Huide 3TO -OpensTCTHEHE NOCTENEHHO
NpecaofcBacTCA MO MEPE PajnHTHA M
Gonee WHPOKOrO MPHMEHEHHA METONA
ypanonsiX cepult (¥ C), TepMOMIOMHHET-
werumn (TJ1) ¥ A0epHOro MarHuTHOTO
peioxanca (AIMP). Tepsuift MeTon npu-
rofes ANA NeepHLIX OTnoxeHHA, Ta-
KHX, K&K CTANArMHTEl; BTOPOR — ANA
oTnoxensfl Wi xkpesmHel, oboxoken-
HBIX APEBHHMEN KOCTPHIIAMK,; TPETHA —
onA panicobpalieix MaTeppanos, B
YACTHOCTIW 3yDOR MHBOTHLIX.

B kaxIoM Cy4ae no soipacty Toro
W HHOTO METEpHAana, HalacHHOTO B
ACCOLUMALINN ¢ KOCTHBIMI OCTATEAMI FO-
MITHII, JATHPYIOTCH H CAMH ITH OCTAT-
ki. XOTH Bee TPH METONA HMEKT HEKD-
TOpELIE OrpaHMuenis, BMECTE OHN Noa-
TBEPMAAIOT, 4TO MHOOH COBPEMEHHOIO
THOE yKe CyllecTBOBAnH Ha Cpemxem
Bocroke w B Adpure, Korna Heannep-
Tanbilkl enle Mumn B Espone W 3anagxol
Aanm, a wenobek w3 Cono, BeposTHO,
npononkan obuTaTs Ha Hee.

MNpeanonoeHns 0 ToM, 470 3IT0 Bl
N0 HMEHHO TAE, BHCKEIHBRIHCE H palib-
IUe B CBFIH C Haxoakamu dparMeHTOB
UEPENOB, HIKHHX HemocTell B kocTefl
KOHEMHOCTEN COBPEMEHHOTO BMMa B ne-
mepax yoThA pekd Knaasec o o newepe
Bopnep, pacnonoxenksx B Koknoft
Adpuke. B kaxnomM MECTOHEXOWIEHHH
KOCTHBIE OCTATEN ObLAH oOHApYKEHBI B
CENIW C OPYOMAME, OTHOCHIIHMWCA &
ahpHEAHCKOMY CpeIHCMY KaMCHHOMY
peky (nepuoa mexny 130 s 35 Twic. net
nasan). B Knaanece naruposka no ¥Cn
HAMP vepanso nana nnNy paHANX craaui
CPEOMEID KaMeHHOIO Beka W Done-
IWHACTHA OCTATKOB TOMHHHO UHpPLI,
npespimaoune 9 Tuic. net. B neiltepe
Bopnep CHTYaUMA OCTOMHASTCH HECH-
CTeMaTHYHOCT LRI pacKkonoK nepanix

MPOVMCXOXAEHWE COBPEMEHHbIX NIOAEN
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ARYX Haxogox roMuERa. HexoToprie
AHTPONOMNOrH YTBEPWOAIOT, OOHAKD,
9TO TPH OKAMEHENOCTH OTHOCATCR X
TAKOMY YDOBRHID, KOTODHIA mWO MeTO-
oy AMP Oein SaTHPOBAH NPHMEDHO
75 Teic. neT malan, a OOMA HANOOKA —
npusepro 60 Tic. net nazan. CToanky
B Kennn, Jduwonun 1 Mapogko Takse
panmu parMenThl aHATOMHYECKN COBpe-
MEHHEIX YEPENDB, KOTOPLIE, M0 MHEHHID
PAO2 YMEHBX, MOTYT ObITh [OpCBHEE
HOHHO-BOPHKAHCKHY HAXOMDK.

PYTHE cBHOETENECTBA TOrO, 49TO
ﬂﬂpcnuue NHOIH COBPEMEHHOTO THNA
HE MOTTH PRIBHTLCA 0T Gones No3IOHMX
apxandecknx nonynauefl, ceslans ¢ Ho-
BOofl HHTEpNpeTANHeR HANOOOK HI HIpa-
HnkCKkHX nemep. TMoneIso BCNOMHHTS
BCHO IBOMIOLUHKD HEYYHBX CYMOeHHA no
MOBOOY ¥THX HANOIOK.

B 1930-x ropax s newepax Cxyn u Ta-
Gyn Ha rope Kapsen 6uume HalloeHb He-
NONHLE HENDBEYSCKHE CKENETH], BEPOAT-
HO HEKOroa CneldanbHo IaX0POHEHHbIE,
BoickasulBANOCE MHOIMD NPEONOMONKE-
il oTHOCHTENWO obuTatenefl THX
OBYX NEWep, HO NOCTENEHHD YCTAHOBH-
nock MHERHE, yTo neuepa Tabyn Guina
jacencHa HeaHflepTankiiamMiu, a Cxyn —
CORPEMEHHBIMA THOOLMA MPHMITHEHO-
ro suna. Mesoy 1935w 1975 rr. ropas-
no Doneliee KOAHYSCTBO KOCTHBIX
OCTATEOR NPHMETHEHLIX CORDEMEHHBIX
mogefl Guno HafineHo NPH PACKOTNKAX B
Dweben-Kadaex esoane Hajapeta w
Ooskile HEAHOEPTANLICE — B NENepax
Kebapa, Taxxke Ha rope Kapmen, ®
Awnya noane Danuneficeoro mops. Mos-
TOMY Db BRICKA3AHO NPEANONOWEe-

upe, 410 Ha Cpennem BocTOKe, KEK H B
Espone, Ni0aH cCOBPEMEHAOID BHIA NMOK-
BHAMCE NMO3ME HEAHNEPTANLLER H, Cne-
NOBATENLHO, MOTH DEITE HX NOTOMKA-
MH.

2Ta Touka Ipeluna Obina cHALHO NO-
gonebnexnan 1987— 1988 rr., Korna ¢ no-
mowbio MeTonos TJ1 @ AMP soapacT
Heannepransua n3 Kebapw Bnin onpe-
nenexH npusepio B 60 Teic. neT (B IHAYH-
TENTLHOR CTENEHH, KAK H OXHOANOCE), a
BOIPACT ApEeRHHX Moneil COBPEMEHHOTD
THna W3 Kadsexa oxa’anca nouTH Ha
40 TeIC. NET CTapUC MO CPABHEHHIO C
sToft uwdpoii. Hoasie AaTHpOBKH O3Ha-
4aroT, 410 Ha Cpeanem BocToxe CyluecT-
BOBANH ABC YenoBeyeckHe peTan. [Tepeas,
MOyizas n3 ADpPHER HWITH OT NOKA MATOHI-
BECTHBIX NOKANLHLIX NPEOKDE K MHOOAM,
OCTaTEN EoTOpLIX obuapyxens p Kad-
IeXe, NO-BHORMOMY, NPHBENA K BOIHHK-
HOBEHHIO BNOMHE COBPEMEHHOTD YENORE-
Yeckoro THna. Bropan, HeaHnepTaibCKan
nuHKA nosexnack na Cpenves Boctoke
okono 70 ThIC. NET HA3al, BOIMOMKHO,
BCNEACTENE MHTpauwwn w3 Esponw, roe
HACTYTIAMH Neannkd. Torma TeppuTopH-
el 3aBnaneny HeAHOEDTANbLLI, BIANOTH
10 TOrD MOMEHTE NMOKa MX BHOBL HE CME-
HHITH MIOOW CORPEMERROTD THNE — NPH-
mepHO 40 TeIC. NeT Halan, xoroa Geina
oburacma newepa Cxyn,

Onuako nocnenHes cNOB0 1L HE CKa-
3AHO: M0 HOBERIINM OUEHKAM METOOOM
AMP, nonveenubim B 1988— 1989 rr.,
3yhid MamMONTa, HARACHWBIE Ha YPORHE
yenoBeyeckHx norpefenwfl B neulepax
Cxyn v TabyH, DaTHPYIOTCR COOTBETCT-
perno 100 W 120 Thic. neT. 3TH HOBLIE
OUEHEH, OMEBHAHO, NOATBEPAIAKT

paHHEE NPHCYTCTEME Mogel conpenen-
HOrO THNA, HO BHOCAT H OMPCOENCHHYID
CMOXHOCTE BARAY SBHOTO npebbiBanua
HA TOR Xt TCPPATOPHH APEAHHX HEAH-
mepransues. [Nocneaunne (8 Tabyne) nu-
G0 BCE-TAKH HENMOCPEACTBEHHO Npen-
LUECTBOBANH JIIOARM COBPEMEHHOMD TH-
na w3 Kadiexa # Cxyna, nubo Gelnn ux
EAMIKHME COBPEMCHHHKAMH .
MepecmoTpesiible AATHPOBKH MOTYT
OBITE HCMOMLIOBAHLL B KAMECTBE Bawm-
HbIX [JOKEIATENLCTB, NOOTBEQREIAND-
LIMX, ¥TO NIOAM COBPEMEHHOTD THIA CO-
CTABMAIOT OTHENBHYI0 OT HEAHNEPTAb-
LEB BETHE, JIBONHOUHOHHDOBABILYHD B
Apprxe win #a Cpennem Boctoke mubo
g oBoux 37Hx pervonax. [danee, ecnn He-
annepTanbikl 6LINH KaK NpPeoIecTBeH-
HIKEMH, TAK W APeeMHHKAMN fpeBHed-
LIHX COBpeMEHHBME monel wa CpenHem
BocToxe, 3HaAYHT, NOCACHHWE BEDOATHES
BCErD NPHLLITH TYOE W3 Jpyroro Mecta.
lNMockonkKy CAMBbIE PAHHHE HI HIBECT-
HBIX OCTATKOR MOAeH COBPEMEHHOID
Tuna obuapyxens 8 Adppuxe u Hapaune
H HX BOIPACT COCTABNNET npumepuo 100
THIC. NIET, MOWHO OPENNONORHTHE CY¥-
uiecTaoBanKe ewe HBonee npesked npen-
rosofl nonynaune, mumuell 1a npome-
MYTOYHOH TEPDHTOPHH, BOIMOMNHO, B
Cesepyoll wnun Bocrounoft Adpuxe,
HoBuie DaTHPOBEH NONTBERMOANOT
Takae MHcHHE HEGOMLILOrD YHCAA Y4e-
HbiX, K KOTODBIM NPHHALNESKY W K, O
TOM, YTO HEAHOEPTANBIE MOIIMH CO-
CTARMATHL oThenbHbifl sun (M. neander-
rhatensis ). IpyrsM NOKAIATENBCTROM
4yeTEore OHONMOTHYMECKOrD pa3lne/icHAA
HEAHAEPTAMbIER # Monel coBpeMEHHD-
ro THNA MOMET CAVEHTL aKT cocy-

s ——— e —

) NO3AHEAPXAMYHBLIE (A0 100000 NET HAZAL)
OII.PEEHEHI.LIHE COBPEMEHHGLIE

(TO 000 NET HA3ALR ¥ BONEE)
@ PAHHWE COBPEMEHHLIE (BONEE30000 NET)

@:};%3 HHME COBPEMEHHLIE

-E 20 000 NET HA3AL)

rOMMHMAbI NOCNEAHWUX 100 000 NET

BOIMOMHBIE COBPEMEHHMKI?
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1990
= AMY] AMYA
t __TABYH
= KEBAPA KEGAPA

KASJEX
TABYH

PEBOMNICLUMA B JATUPOBKAX wapywwna TpaguuWoHHsIe NPeCcTEENeHWA O COOT-
HOWEHWMAY MENOY MCKONABMBIMK OCTATKAMM APEBHERAWMX NIOAER COBPEMEHHOID TH-
na (cHHKIA) W HeanaepTanbLes (Jemsid ), oBHaPYMeHHLIMW B ONWHHEBOCTOUHBLIX Ne-
Wepax. BnnoTe [0 HEOABHEro BREMEHW NanegaHTpoONoNory nonarand, YTo noau
COBPEMEHHOrD THNa GLiNK NPpeeMHUKEMY HEEHOEPTANLLUES, 8 BOIMOMHO, W NPOWIC
WnM o7 HMX (cnesa ). MepBbie PE3yNLTATEl AaTADOBAHWA N0 METORY TERMONKIMHHEC-
LEHLMKM, AOEPHOrD MErHWTHOMD PE3OHAHCA W YPaHoBEIX CEPWA NoKasanw, OfHEaKD,
HTO MO M COBPEMEHHOND THNE NOMEWAKTCA Ha WKane BREMEHW [0 W NOCNe Heaxpep-
Tankues (8 yesrpe). CornackHo nocnefHen MHTEPNPETaLMKM faHHLIX, oba rpynnel,

BO3MOMHD, XWNKW COHOBREMEHHD (crpassa).

LECTEOBAHAN ABYX OTOENbBHLIX NOMYNs-
unonHbx obwHocTell HA NPOTRREHHH
anuTensHoro nepuoaa. Heaunepranen
H3 Kebapbl, BOIMOMHO, MHN CNYCTA
40 TeIC. peT nocne Toro, kax obe nony-
NAUMH CTANH KOHTAKTHPOBATE MEXNY
coBoll, 1 TeM HE MEHEE ITA HAXONKA He
secet na cebe cnenos rmGpuaomn3auin ¢
MOOLMH COBPEMEHHOTO ‘THIA — Hanpo-
THB, 3T0 OAHH #3 HARGONe: MACCHBHBIX
H XAPAKTCPHLIX HEAHOEPTANBCKHX CHE-
netor. K ToMy ®e paHHHe HoKonacMuie
HAXOOKH Monefl COBPEMEHHOND THNA
w3 Hapannm m JluBasa, OQaTHpYeMbie
I0—40 Teic. neT, He oBHAPYXHBRAKOT
OCTATOMHBIX HEAHIEPTANOMAHLIX OCO-
BeunocTel, KOTOpkie MOTTH GeiTh pe-
IVILTATOM NPellec TRYIOIIEro NPpoLec-
CA THOPHONZALAN MERIY HHMH W HeaH-
NepTanbUAMI. )

MoaTonmy CORPEMEHHLIE TITH H HEaH-
AEPTanbikl — 3TO, NO-BHAAMOMY, OB
OTAGNLHBIE BETEH, PajOILEnIiAecs OT
obiero npenka Gonee 200 TeIC. NeT Ha-
1A, NPH 3TOM HEAHACPTANLIL ABONIO-
usoHHpoBanH B Espone, a monn cospe-
smenHoro Tuna — B Adpuke. Oxkonua-
TenbHBIE NPEIIeCTBEHHHEN NOCNECIHNX
Noka Y7o He OBHAPYKEHE], XOTR yueHkle
H BBUIBHTAKOT PRI NPETEHIEHTOR Ha 3TY
pONk HA OCHOBE MATEPHANOB, Halmen-
HBEIX B paIHLIX paitonax Adpuxn. Ho sce
ITH KOCTHLIC OCTATKH CHALHO OTNHNE-
HOTCR APYT OT APYTa; KPOME TOro, HEKO-
TOPEIE B HHX CNHIIKOM NOIMHHE, Y4TO-
Ol ORITE NPeAKAMK ApeERHeRNME monei
CORPEMEHHOTO THIA,

OBENUIME nocTHmenns 8 pamms-
Heix oOOnacTAEX Haved ocobenmno
OPWTHraTENbHE [UIR TeX, KTO JaHHMA-

ETCR HIYICHHCM NPOHCXOMICHNUA COBPe-
senneix monefl. Hameuaetcn BricTpuifl
Nporpecc B HCCNEAOBAHHAX, CODTHOCK-
LIHY FBOMOIAKD MO3Ira H TonocoBOro
ANNapaTa ¢ BOIHHKHOBEHHEM KYNLTYP,
OCHOBAHHLIX HA CHMBOMAEX H abcTpaKun-
AX, # TAKEE DEKOHCTPYHPYIOUINX HeKO-
TOPLE ACNEXThl CTAHOBIEHHA Padmii-
HBIX AIBIKOR. BoaMOo®HO, MLl CTOHM HE
nopore COIAAHHR ENHHON TEOPHH, KOTO-
pan ofLEOHHHT NANCOAHTPONONDIHYE-
CKHE, APXEONOTHYECKHE, FCHETHYECKHE B
AHHTBMCTHYECKHE [OKEIATENLCTBA B
noakily adpHkaHckoll MOHOreHeTHYeC-
xofl monenn. Onnako, yTobe 3TOT Bee-
obfremMmoumHi RKOMINEKC HE PYXHYN NO-
nofHo KapTOYHOMY OOMHKY, HaM npei-
CTOHT €lle OTBETHTL HA DA BONPOCOB.
Bot vexoropeie, Hanbonee BaxHBIE, W1
HHX.

Nnm obwACHEHHN IBOMIOWHN Awoaei
coBpeMEHHOro THNA B AdQprHKke HYKHO B
KOHIIE KOHUOB YCTAHDBHTE, KAKWE HMEH-
HO YCNORHA CYIIECTBOBANMH TOMbKO Ha
ITOM KOHTHHEHTE, H HH B KRKOM JIPYTOM
MECTE. TH YCNOBHA NoNM#Hbl Okl Th CBSR-
IEHEl ¢ IKOAOTHER W NOBENEHHEM 9E10-
BEKA, O KOTOPLIX NPHMEHHTENLHO K
AdpHre 3TOr0 NEpHOIA HAM HIBECTHO
OuCHb MAND (KAK, BIPOYEM, B O MHOTHX
OpYTHX MecTax).

MpeacTrout OBBACHHTE W MPHYHHL
PACNpPOCTPAHEHHN NMEPBLIX modcH cob-
pemesoro THna W3 Adpurn 8 3anan-
Hylo Ajwo, 8 CNefoBATENLHO, W B
OCTANbHbIE PETHOHBI 3eMIM, BEPORTHO
CEATAN HCXOM © KNMHMATHYECKHMHE HIMe-
HEHHAMH M DONYASUHOHHEIM POCTOM,
CONPRMEHHEIMH ¢ DPACTYLLLHMH A08ITHE-
fbiMy cnocobHocTAMi monedl, Brine-
HaIBanHLe GaKkTopbl NOMKHEL OLINKH
neficTeoBaTes B nepuon meway S50 w

150 TeIC. NET HO3AND, OOHEKD MX BAHS-
HHE, BEPORTHD, B COMETAHHW C PAOOM
OOTNOMHETCBHEX  APHYHH  NPOOONKE-
NOChk HE NPOTAXKEHWH BCErD NEpHOLE
PAECCENEHHA COBPEMEHHOIO YENOBEKA
BONOTE 00 10 ThC. NeT Halan.

Hy®Ho nokaszaTh H NPEHMYLIECTE B
CTPOCHHH TENA, MOIra § NOBETEHYECKHY
XAPAKTEPHCTHKEX, BOIMOXHO CBRIAH-
HBIE ¢ NOABNEHHEM BIONTHE COBPEMEHHD-
o AieiKa, 970D obBACHNTE, NOwEMY
NHJIH COBPEMEHHOTD THINA BRITECHHAW
Gonee paHHHX roMHEHD, XoTenock Bu
IMATE TAKKE, NOYEMY HA NOCTHMEHHE
FTOr0 IBONHUHCHHOTD YCNEXa noTpe-
Gopanocs N0  HEKOTOPMM  OUEHKEM
70 Teic. ner. MHuorue apxeonors yrv-
BEDKOAIOT, DyOTO H N0 cefl AeHb HE CY-
LIECTRYET AOKAIATENLCTH, YTO NEPBLIC
moon cospemesnoro THna obnananm
KAKHMH-NTHO0 ABHLIMH NPEHMYLLCCTBA-
MH W STO BCH HX CNOAEima KynsTypa
pa3IBMBAETCA NHLLL B nocnennne 30 TeC.
TIET, ROCAe TOTO K2k OHH Rbi TECHHTH
npeacTasuTench Gonee pAHHHE NHAHA
FOMHHII.

Heobxoaumo nOoKa3IaTh WIH WCKITH-
YHTE BOIMOMHOCTE CKPELUMBAHHA MEWK-
1y apxaduHLIMH H NePRRIMH CORPEMEH-
HEIMH  MOasME, uTobDBl  pPa3pellnTh
PEIHOTNACHN, CYLIECTRYIOLNE MEMIY
MYNBTHPEIHOHATLHON W rHDpHANIAIH-
OHHOR MOJeNAEMH, ¢ OOHORA CTOPOHB, W
athpukanckoll — ¢ apyroft, Onro w3
CaMbiX KATETOPHYHBIX  YTBepHACHHA
adpukascxoll rHNOTEIbE, IOATBEDHIAE-
MOE HHTEpNpeTalHell HEXOTOPLIX OAH-
HElX no Muroxopopsansioft [JHK, co-
CTOWT B TOM, YTO Bbl TeCHEHRE Ghino TO-
Tansnsv,. Morna nn onua rpynna oxoT-
HHEOB H cobDupareneil BLITECHHTE ApY-
TYHO N0 BCEMY KOHTHHeHTY Bea maneh-
wMx nonkIToK caeenns? Hexotoprie
HCCNENOBRATENH HECTAHBAKOT, HTO MpH-
IHAKH CKPELIMBAHHA MEWIY MOCNCIHI-
MH APXBHYCCKHMH M NEPBLIMH JTHOOLMA
COBPEMEHHOFO THMA BCE JKE CYILeCTEY-
10T B Takux obnacTax, KAk, Hanpusep,
Bocrousas Espona. Kpome Toro, co-
rmacHo obuEnpuHETOMY MHEHHIO, HE-
aHnepTansus B 3ananneil Espone pramce-
HHIH AAHTENRHO CYLISCTROBABIINE TPa-
nHuMK B Texunke obpaboTen KaMEHHBIX
opynuil ANEKBATHO METOMAM, CBORCT-
BEHHLIM PAHHHM MOIAM COBDEMEHHOTO
THNE, KOTOpsie 0BHTANH OAHOBPEMEH-
HO C HHME, YYHIHCE 71 OHK Y TPHILENb-
1es, ¢ KOTOPLIME OHN, BOIMOMHO, CKpe-
LIHBATHCET

B cari# ¢ ITHM BOIHHEAIOT TaEkme
cephEIHele Mpobnemel OTHOCHTENEHO
HANEKHOCTH WHTEPNPETALUHY WCKONae-
MOr0 METEPHANAD HA NPEAMET BLIARMNE-
HHA npuinakos rubpumoiami. Kpome
TOrD, naxe eciv mpouecc rebpuoWia-
UHH # WMEn MecTO, 0l Bbin HACTONBED
NOKaneH, 970 THOPHAHEIE TeHB MOTH
ObiTh NepenaHbi CONPEMERHLIM NOMY 8-
UHEM NHIUL ¢ OYEHE HHIKOA 4acToTOoR

NPOWMCXOMAEHWE COBPEMEHHbIX NIOAEN
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WK He nepenansl BoobGme. B 3TomM cny-
yac MOMHO OBHAPYXKHTh HCKOMAEMEIE
OCTATKH CO cneaamu rubpranIauny na-
#E NPH OTCYTCTBHH COOTBETCTBYIMIINX
MOKa3ATENLCTE B COBPEMENHEIX TEHETH-
YBCKIX HCCNEROBaHHAX.

Heobxooumo Takme corfacoeath 3a-
POXIAKILYIOCH EIHHYHD TEQPHIO NPOXHC-
XOKIEHHA YENTOBERE C IANEHEBOCTONHLI-
Mi HaxonkaMH, MckonaeMbie MaTepHa-
nel, oTKpLIThic B KuTae 3a nocnennue
15 ner, HO NMokKa eLle He JOCTYNHLIE ANA
BeeobILEro HIyHCcHHA, Bpone Obl CBHOC-
TENECTRYIOT O TWHHH, OTAHYHON Kax oT
COBPEMERHEIX el HEARIEPTANLLER, HUB-
LUHX 3aNANHeEe, TAK H OT TRKHX MECTHRIX
MpEAIECTEEHHHKOB, KAk MeKHHCKHA ye-
nosex (oxono 350 Twc. neT wa3zan). 3Ta
THNOTETHYCCKAS NHHHA MOXET CTATE
ankTepHaTHBoil adprkanckoll runoTele
HNH ODLENHHHTBLCH C Hell B BHOE DVAITH-
cTHueckol adpo-a3HaTCKON KOHLETILHH,
OaWako HACKONaeMbie HAXOAKH c ToR
We TeppMTOPHH, OaTHPOBAHNBLIE BCETO
muie 20 TeIC, NET HA3AN, KAK NPaBHITD,
MOOTRENM AT YHCTO AdpPHEAHCKYIO
TEOPHID, NOTOMY YT0 OHH OTHOCATCR K
TEKOMY XDOHONOTHYECKOMY INepHOIY,
¥oroa cnenHhHYeCKd  MOHTONORIHBLIE
YepThH BCE el paisuBannck. Econ aTa
TOYKA IPEHHA COXPAHAT CBOKO CHAY, TO
weoBxonnmo GyOET MPHIHATE, YTOD 3TH
HEPThi HE MOITH BbiTh YHAacCHEnOBAHLI
OT NEKHHCKOTO YEnoBCKa,

Hayuenne RIMEHYHBOCTH B CTPOEHRH
3YGHOH CHETEMBI COBPEMEHHOTD Ye 0Be-
Kd NOKaILIBEET, 4TO HaKGonee GNHIKD K
YCPENHERHOMY ONOHTONOrHMECKOMY TH-
ny crtoaT Hapoosi [Oro-Bocrounoft
Asun. Ho xax u B cnyvae ¢ obeyx nasig-
MHCH DAHEE HCCNENOBAHHAMHE MHETOXOH-
apeanshoil JHK, 3w Mateprans He
MOTYT BhiTh HENONLIOBAHES ANK AOKA34-
TENECTEA CYWIBCTBOBAHHA a3HaTCKOM
HPAPORHHL! COBPEMEHHOTO YENoBeYecT-
Bd. AJHATCKHE NOMYNALMH BOMKHL
okalaTece vanbomes «ycpeaHEeHHBIMH®
HMEHHO B TOM CIYYae, eciH NHOH COB-
PEMEHHOTO THNA BOTHHIUTH B ADpHEe B
TPOMAKNN Biauane 8 Asmo, nanee s Ep-
pony, ABCTpanaiui H 3aTem Ha oba
AMEPHEAHCKHX KOHTHHEHTA.

ARCTPATHA CTARHT oOcoDeHHO TPYN-
Hbie NpobneMibi, TAK KAK COXPAHHBILIHE-
CA TEaM OCTATEH [IPCBHETO HACENCHHR OT-
muuaoTes HeobpiyafisivM  paiHooBSpa-
Iesm BHemnHNx ocobenHocTell. Bnonxe
BEPORTHO, MTO MNEPBHE ABCTPANHALIL
npRbLINKM Ha KOHTHHERT akono 50 Teic.
ner wazan w3 Hopodt [euven, xorna-1o
OTHATHE OT HepenoMbix Geperom Kro-
Boctounofi Assn, Onnaro dranvecknil
THI 9THX paHaux obuTarenefl Hewipe-
cred. Kak 6o To HH 611510, B NpOMERYT-
ke Meway 25 u 35 TeiC. NeT Halan Hexo-
TOPHE aRcTPpAMHAUL 6w ropaino Go-
Jiee MIALHBIMM, @ OPYTrHe, HENPOTHE,
Bonee maccuBMbiMm, uem  Bonkuan
YACTh COBPEMEHHOTD HM IPERHETD HACE-

nennn Esponst st Asks. Ocoberno Tpyn-
HO HAATH obBACHEHWE NOABNEHHIO Mac-
CHBHOTO (PHIHYECKOTO THNA, TAK KaK 3TO
MpOTHROPEYHT obwelt rmobamsHON TEH-
NEHIIHN K MPalAMA3IANHA Hepena.

BoiHHKHOBEHHE CTOML CUNLHLIX pal-
nuupl B8 opMe uepena — BKIKOMAN
npencTasuTencl MAcCHBHOID THNA —
MOMKHO HHTEMIPETHPOBATE KaK CNeacT-
BHE MHAKDOIBOMMILMH, BEIIBAHHOH cpe-
NOBLIME HAH NOREAEHYecKAMA GakTopa-
Mi B npegenax Asctpanuu, B coowo oue-
peibk HEXOTOPLIE MYAbTHPEr HOHAIH-
CThi, Takne, kak Yonnod, npunuckiaa-
10T ITY BapAabenbHOC Th RITARHIO apxa-
Hynkix mrooed w3 Cono (Hranoowra),
KOCTHRIE OCTATEM KOTODLIX ObHapyxe-
Hhl HA Hee, CornacHo »Tofl Touke Ipe-
HHA, CNEbl BX CKPELUHBAKKS C NEPBLIMK
AFOMEME CORPEMEHRONO THIA MOFNTH CO-
XPEHHTECA B BIIE ABCTPANHACKHN BApH-
AHTOD QHIHYECKOrO THIA, 8 TAKKE B Ie-
HAX HBIHE MHBYIIHX apcTDATHRCKHX
abopHrenos., Yonex MOOenH, yTREDR1a-
el adpHKEHCKDE TPOHCXOMKICHHE
CORPEMERHOrD YENOBEYECTRd, CHALHO
JABHCHT OT TOro, kak OyoyT B KOHUE
KOHUOB PElleHbl 3TH BONPOCH.

B Teuenne Groumatiiumy HeCKONLKHY
AET NANCOANTPONONOIOE W TEHETHKDB
OMHIOAST HEMANO HOBHIX CHOPNPHIOS,
TaK KaKk METOMLI HCCNenoBaHuHi npooon-
WAKT HEYKNOHHO COBEPILEHCTBOBATLCA.
Haine yuensie yie NPHXOLST K COraacmio
OTHOCHTENBHO TOrO, YTO MWW COBpe-
MEHHOTO THIE CywecTaosans o Adpuxe
H Ha Cpeanesm BocToke npeskic, sem no-
aeumick B Enpone u Asctpanasuu, do-
CTHraeTcA JOTOBOPEHHOCTE H MO MOBO-
AV XAPAKTEDA reHeTHUYECKHX BIAHMOOT-
HOWECHHA MEXTY COBPEMEHHBIMH MOny-
NALUMAMH, TOOTBEDMIANLIMY THNOTEY
AQPHKAHCKOTO NPOHCXOMMIEHHA COBpE-
MEHHOIO YENOBCHECTEa, XOTR onpenene-
HHE XPOHONMOrMYECKHX PaMoK  3TOrO
NPOLECCE BCE Slle BLIILIBAST PaIHOrIa-
CHA.

lNospaTcA HOBLIE HCKONAEMBIE HAXOI-
KH, NOMNOIHHTENLHBIE PEIYNLTATH 18-
OYT HCCNEROBAHHA KocTel, KaMHel | re-
Hon, B ue oueiis oToanennon Gynyuem
CTAHYT BOIMOEHBIME H3yuenne JHEK,
IKCTRETHPOBAHHOR #3 WCKOTIAEMEIX He-
NOBEYECKHX OCTATROH, ¥ CPABHENHE 88 ¢
THOOTETHYECKHMHE [IPCAKOBRIME MOIE-
AAMM, PEKOHCTPYHPYEMBIMH HA OCHOBE
HEIHE CYLUeCTRYIOWHY nonynauui. Co-
NOCTABMEHWE ITHX H OPYTHX, NOKa 4TO
HEMOCTYNHEIX  MATEPHANOR APEAHHX
BpeMEH TOIBONHT HCCNEZOBATENNM B
OOHH NpeEpacHslfl AeHb OOBACHHTE Te-
MEPEIHAE PACKOMICHHA PEIYNLETATOR,
NONyYeHHEIX TEMMH, KTO 3IAHHMAETCH
HIYHEHHEM RABWX moaeld, 7 TEMH, KTO
mIyyaeT ymenimne nokonedus. [Nonob-
HEIE NOCTHAEHAA HeOoOX0ONMEl A8 pe-
KOHCTPYEUHE ¥ NOHMMEHMA obIHDHBIX
MUrpausil, xKoTopeie, MNO-BHANMOMY,
HMENN MECTO B NEPHOO MEXIY BOIHHE-

HOBEHHEM COBPEMEHHLIX mioaefl H NoKo-
PEHHEM HMH JeMAN.

/ Ronan
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mmyHostor 1. Xadnep s ceoeit nabopaTopuwm ¢ yaneue-

HHEM NEMOHCTPHPOBAN MOA MHKPOCKONOM KYJIBTYDY

JONOTHCTRIX KIETOK, KajaBlLMXCA XpynkamH u Gea-
0BbHaHBIMIE. OARAKO, NO €r0 CNOBaM, DHH BeCHMA AT PecCHBHO
pEaripoBanH Ha ONpedeNicHHbIE KOMIOHEHTH! MHEIHHOBOMA
060104k HEPBHLIX BOMOKOH: «OHW NPAMO-TAKH 3BEPCIOT B
MPHCYTCTBHM OCHOBHOrO Ge/ka MHemTuHa», — xBacTtance Xad-
nep. [lo BpeMenam OH HANOMMHAT MPEHCNIOMHEHHOTO rOPAOC-
THIO OTHA, 4T0 OBLIO HE TAK YK JANEKO OT HCTHHBI, MOCKOIBLKY
KJIeTKH B BYKBATLHOM cMbicsie Dbull ero COBCTBEHHBIMMK: OHH
NPOHCXOORNH OT B3ATHIX Y HErO KJIETOK KPOBH.

[pucyTcTBie B KPOBH TAKHX KIETOK, HA3LIBAEMBIX MHCIHH-
peak THBHBIMA T-nuMpouMTAME, MOXKET HMETE YIPOXKarollee
3Havenwe. [lpeanonaraeTcs; 4TO HMEHHO ONH BBIILIBAIOT TH-
#enoe sabonesanne — pactesHHblll CKAEPO3, NPR KOTOPOM'
HMMYHHAR CHCTEMA aTakveT HePBHYIO CHCTEMY coBCTBEHHOTO
oprandsma. [lpn paccesHnom cknepose GuIBalOT NOTEPH Ipe-
HHH, MbilledHas ciabocts H napanny. Onuako Xatnepa, noxo-
e, 3T0 mano 3aboTHT,

ToTr dakT, 410 AK OH, HH APYIHE 3A0POBLIE MIONH, B KPOBH
KOTOPBIX' NMOCTOAHHO MPUCYTCTBYIOT MHEJIMH-PEAKTHBHLIE
T-numbounTel, He 3a00NMEBAIOT PACCERHHLIM CKIEPOIOM,
npeacrasnserca obpancxuparonmmy. Xadrmep W ero xosera
X. ¥aiinep, BOIrnanAsionmii NpoOrpaMmMy 1o H3V4eHHIo pacce-
AHAOTO cknepoia B Goneanue Brigcham and Women B BocTose
(rne pabGoraeT u Xaduiep), nonarasT, UTO CYIECTBYIOT Cy-
ApeccopHbie KNeTKH (N0Ka He HAeH THDHINPOBAHHLIE) I APYTHe
MEXAHHIMBI, TIO3BONAOLLIE HMMYHHON CHCTEME AEPHATE 1104
KOHTPOREM NOTEHUHAIBHO ONACHBIE KACTKH.

Xadnep n Ysitep ¢ KomieraMH NuITAOTCE HCNONLIOBATH
3TH MEXAHHIMBI 1718 JIEYEHNA DACCESHHOIO CKNEPO3a | NPYTruX
AVTOUMMYHHBIX 3a001eBaHHI, NIPH KOTOPLIX HMMYHHAA CHCTe-
Ma aTaKyeT He «uyxoe» (MuKpobor n Apyrue 4y:KepoaHbie
dTCHTAI), Kak efl «HOI0MKEN0», a NCBOE» — TKAHH cOBCTREHHO-
10 opranniva. OHu BBOIHIIH GONBHBIM PACCEAHHBIM CKMEPO-
10M T-nMPOUHTEL B HAGCKAE, 4TO 3TO CTHMYIHPYET B Opra-
HHIME peaxiu, NOAABNAOUIHE HEXETATEILHBIT HMMYRHBLIA

Cefluac 1 apyrie HCc/IenOBATENN NPOKIAALIBAIOT NYTh HO-
BiiM, Gonee COBEPIIEHHBIM METOAAN) /IEHEHAR aYTOUMMYHHBIX
Gonesnell. Tax, BENYTCH KAMHHUECKHE HCMBITAHNS PAITHUHBIX
CHELHATTEHO CKOHCTPYHPOBAHHBIX AHTHTEN, CNOCOONBLIX BLINC-
KHBATH H PAIPYIIATH «BHHOBHBIC) KiNeTkn. Ha Gonee pannmnx
ITANAX HAXOMAATCH WCCNCNOBAHMA, NPeANONaraolne TPAHC-
MNaATALHK B COYETAHNH C MENWKAMEHTO3HOH Tepanuel npe-
napaTamMi, NPHHHMAEMBIMH Yepe3 poT.
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UMTOTOKCUHECKMUE WU XENNEPHBLIE T-NMMOOLNTHI

T-numdpoymtsl (cnpasa) paspywaor
JApAXEHHBIE M YYMEPOAHBIE KNET:
kM. LnToTokcuueckue T-numdoym-
Tl ATAKYIOT CBOM MMHWEHW Heno-
cpefcTeeHHo. XennepHelie T-nHum:
hounTel cNYMaT KaKk Obl MX NOMOLY-
HMKAMW. OHW NPOWIBOJRT PAQ BE-
Wecrs, YCHNMBALUWX AKTHBHOCTL
T-nWMPOUMTOE W PYTHX KOMNOHE-
HTOB WMMYHHOWR cCHCTEMBI. T-NHM-
hoOUNTEI HECYT PeUenTOp aHTure-
Ha (BHK3Y), KOTOPLIA ABNABTCA KM
YeBbiM INEMEHTOM B HHHUMWALUMWMW
Mx akTuesHocTH. Monexyna Genka-
peuenTopa cOCTOMT M3 JBYX NOMM-

NenTHAHLIX UEned — «x KM 5. Pauen-
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MomMumo PACCENHHOTD CKACPpOIA K
ayTOMMMYHHLIM 3a0onesannaM OTHO-
cATCH Muorine apyrue GBoneinn. Peama-
TOMOHLIA APTPHT, HHCYIMHOIABHCH-
mutit (Tim 1) caxapueifl anaber W cH-
CTEMHAR KPACHAR BONYAHKE — BOT JIHLIL
HCKOTOPBIE W3 Hanbonee pacnpocTpa-
HeHiikIx paccTpolicTs. B nieane newexne
rakux Boneinedl nomxuo oberneuRTh
DeIONACHOE W NEPMANCHTHOE BOCCTE-
HOBNCHAE TONEPAHTHOCTH (T. E. OT-
CYTCTONH HMMYHHOTO OTBETH) OPraHmi-
M K CBOHM TEKaHAM, NOOBEPTILIMMCH HM
syrHoH artaxe. COBPEMCHHBIC CXEMLI
NEMEHHA MMEIOT CEPBEINLIE HEAOCTATEN.
Oun obuiMHO BETIOMAEIOT HCHONBIOBA-
HHE MPOTHROBOCTIANHTEMLHBIX NEKADCT-
BEHHBIX CPECTE HAH HECNenHHeCRTE
WMMyHOCYNpeCCOpos  (T. €. GreHTOoB,
NOOABNRIOWHY HMMYHEYIO CHCTEMY) —
TRKHX, KiK CTepOHOLI H UMETOCITOPHA,
3TH npenaparhl, KiKk NPABHIO, CTORT
HefellleBd W K TOMY e Y8cTO OBNanaT
nebnaronpuaTHeIMH  noDoYHLIMK -
thektamn. boaee ToOro, NOCKONLKY 3TH
nekapcTea He HezobHaHLL, BpaYKH Nopofl
BD'],]E_‘[”I-.‘!IH..‘II{'I‘I CH OT WX HATHAYCHHA HA
panHix cragnax Goneann, Koria oWl
KaK pai u moram Gsl npusecTH HAKDOE-
LYK NOUIB3Y.

Hosuie crparerun BHyiaot Bodb-
LWME MATEH IR, HO B HEKOTOPLIX OTHO-
WEHHAN KIRHHUMCTLI paboraroT Bene-
nyk. Tak, B OCHOBE MHOIHN METOOOB
NEYEHNA NEEHT MpednoioxMEHHE, 4TO

e

NPOUECCHPOBAHHLIRN
AHTHTEH

TOD BLICOKDCNEUWPHWYEH. OH CBA-
JLIBABTCA NMWL C DAHMM DOnpepe-
NEHHBLIM AHTHIEeHOM, nNpHYeM &
cCoYeétanMn ¢ DenkamM rnassoro
KOMMNAEKca rWCTOCOBMECTHMOCTH
(MHC), pacnonoxesnbiMH Ha no-
BEPXHOCTH KNETODK,
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ONPCOENEHHBIE KIETEH cnocofuel no-
OABRNATE AYTOPEAKTHEHLIE KNETEH, T. €.
re, EOTOPEIE PEATHPYIOT CD WCBOHMH»
AHTHTCHAMM M BRIIBIBAKOT TCeM CAMBIM
ayTonmmynnoe sabonesanne. Opnaxo
MOKE EULE HHKOMY HE YAAN0CE OIHOIHAY-
HO HOCHTHOMUMPOBATE TAKHE KIETKH-
CYTIPECCOPR .

Boobilie-To Cpen HMMYHOMDTOR (000-
DEHHO AMEPHEAHCENX) MHOTHE BECHMI CO-
MHEBAIOTCE B NPpapoMOYHOCTH TeOPHH
CYNPECCOPHLIX KICTOK, OTAABAR NPCAno-
HTEHNE [IBYM JPYTHM TEOPHHM, B MOy
KOTOPLIX CBHOETENLCTBYHOT MHDIOMHC-
NEHHLIC PEIYVIBETATHR MONEKYITAPHO-
OHOnOrHYeCcKHs NCCNeSoBARIN, — ITO
TEOPHN KIOHANLHON JeneuMH H Kio-
HANEHON aHERrWmn. Cornacio 3THM Ten-
PHAM, TONEPAHTHOCTEH AMMYHHON CoB-
CTEMEl K MONEKYNIKPHBIM KOMIOHEHTAM
TEaveR cofcTReHHOro oprasvima no-
CTHTAETCH NyTem nmbo  amiasEMELee,
T. €. YHHUTOMEHHH AYTOPEAKTHEHLIX
EneTor (nencums), NUG0 «BBIKIHOYMCHH-
emMy HX AKTHBHOCTH (AHERTHA).

wEBule KagwxX-unbyaL NECATE NET Ha-
3401 CHHTANOCh, 4TO BCE DOpPMBT Ay TOTO-
ACpaHTHOCTH ODYCIOBNEHL! CYTIPECCH-
eil, — 1ameyact X. bénmep w3 Huctuty-
ra ummynonorun 8 basene, KoTopbif
OMHHM M3 NEPBEIX JOKAIAN, 4TO CYLIECT-
BYET KnoHansHas foencuns. — Ho cy-
NPECCOPHLIE KIETKH HUKOIIA He yiasa-
Nock  HOCHTHOHIHPORATE  TOMHON.
&, Mappag #3 Haunonanssoro enpeil-

CKOMD HEHTPE WMMYHONOTHH W DECTINpE-
TopHLIX 1abonesaunit B [ennepe, cTo-
ABINER Y HCTOKOB TeOPHH KNOHRIRHOMN
OeReuHH, cornamaetcea ¢ uusm: « Bee oc-
HOBHEIC IKCTIEDHMEHTHI TIO CYTIPECCHR
Npoaenanbl JecRTh NeT Hajlam, Ho ¢ Tex
NOP NOADKEHHE O8N NPAKTHYECKH HE H3-
MEHHNDCKY,

Onuaso CTOPOHHWKN HWIEH CYIPECCHE
(B TOR nan meOl Qopme) He CAMKOTCA.
LB TT CYMTAKOT, 4TO PEIYNLTATEI KTHHH-
yeckux nabnionensfl ¥ ONLITOBR HA *H-
BOTHRIX, NONYYCHHBIE B NOCICOHE: BPE-
MA, FTOBOPAT O TOM, YTO 3TA MIEK BOBCE
ne oTwAna ceofl pex. A. Koon w3 Befin-
sianHoBCKOro MHCcTEHTYTR B Hipaune,
ARNRIOWHACH YOCHACHHEIM 3ELKTHH-
KOM TeDpHn C}'FIT!EE-E!-III, HACTAVMBIET HA
TOM; YTD HH ENOHANKRHAR OENCIIHE; HA
KIIDHANLHAS GHEPIHe «xe nawT obwac-
HCHHE ONEHE MHOTOMY W3 TOTO, 4TD HAM
wisecTHO», T10 ero MHCHIID, ANR NOWN-
MAHHA MPHPOIdLI a¥yTOHNMMYHHRX 13&1‘-
nesanui IIDDEIDJ'[H MO NpeJCcTaBNAThL Ce-
Ge noBedcHHe HMMYHHON CHCTEME! KaK
OPraHNI0BEHHOID EONHOND enora, a He
n-Ell:CMIlTpHBHTh TN ﬁllﬂlHMH"-l‘[.‘[‘lﬂ-H,'l
AKTHEHOCTE OTOENLHO BINTHIX KNETOK,
«HHEKTD He XOHEThH AYMATL O «NOBEIe-
HHHY, KOTIA MOKHO OTPaHAMHTLCH MO-
NEXKYNAPHBIM YPOBHEM, HO NPH ITOM Te-
PRACTCH CYThY.,

HefcTRHTeNbHO, TEOPETHYECKAR NO-
NEMHKD NOAYEC HANOMHHAET HCTOPHIO O
TPeX chenklx, oBoneayIouwHX cCnoMa, — ¥
KasNoro M1 HHX CENanLiBAeTCH CROE
HACTHOE NMPpeacTaRneEdHHE O HHBOTHOM.
Hymynonorn, HIV4ariuWe ayToTone-
PAHTHOCTE B MONEKyIspHo-GHoDOrs-
HeCKOM AcnexTe, oDHAPYEHERT KNo-
HANBHYIO JENEUHK H KITOHANBHYIO BRHED-
riKd; 8 TC, KTO FE‘EC.\IHTPH'I]EE‘T &noBcae-
HREW, HAXOORT CYNTPECCHID.

Kak v 8 HC TOPHHM CO CNOHOM, B KdW-
A0R Wl THNDTE MOMET OEAIATLCR NONA
ncrHiinl, Ho xak G to wi Buino, apaun
HE CTANYT NOMHAATECE PellcHHA Ciop-
HLIX TeopeTHuecKHx Bonpocos. [floa
paipaboTkH MCTOOOB CYCHHR Y ToHM-
MyHHLX Boneanelt He ctom. vy ofiria-
TENLHO HMeThE abcomoTro HPEIIH."[I.H}'H'!
reopiin, Jake SacTHHHO (PaBHIIEHBIE
NPEACTABNEHHA MOTYT NOOCKANETE MY Th
K }"CIIEI]]HG“ TEPATIHN. HHH JAMEYAET
M. Kann us Vuueepeutera Bawmr-
ToHa B CepT-Jlvice, « TAKOR NYTh MEIM-
IHHCKON NPaKTHEW: OHA He BCCTOR No-
WHIAETCA TEOPHH; HHOT A BPRadH paipa-
["I‘HTI:IHH.HJI METON MNCYeHHA, 3 YuYeHbig
TAAHHM YHCTOM NTAKTCA ODBRCHIT b,
nodeny on MahekTuBeHy.

Poxcoerue meopuu

Ecnn g ClHA » cyluecTBYET KAKO-TO
LlLTHTp H-:i!.-"liﬂHHH ['I[_‘II-I"-IZHH W MEXAHHIMOB
BOTHHEHOBCHAR AyTOWMMYHHEBIX Bonea-
weft, To od HaxomwTes B berveane (wT,
Mapunenn), B nebonLoM CTPOEHRT 1l

NPOTUE CAMOIC CEEH
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ILT}EL"H{]I 0 I'ITpI'II-I'H.H, NPHHALLNERALLIEN
HauuonankMeM HHCTHTYTaM 3J0DOBRA.
B srom 3manes pacnonowed Haumo-
HAMBHBLIN MHCTWTYT AANePTHUCCENX 1 HH-
dexunonnslx 3abonesanmil (HUAM3I).

Cnas B ceoeM yIOTHOM KabuHeTe Ha
sToposm 3Taxe, P. Wsapu, sosrnannsso-
itift mabopaTopio KicTovHoil # Moae-
KYARPHOA AMMYHONOIHM, PACCKa3IkiBan
O paneTax N nNaEHHAX TEOPHR pacno-
FHABAHHA «CBOETO» W swyysoros: «B 30-,
40 u S0-x ronax B NONBITEAX VCTAHO-
BHTE NMPUPOAY TOACPAHTHOCTH K sCBOE-
My» Ghl/IA NOCTABNEH b KOPPEKTHEIE BO-
npockl. Oanako HaflTH NPaBHILHLIE OT-
BETHI HA HAX HAKAE HE YIABAIOCH, — Pe-
POATHO, NOTOMY, 4T0 OCTABANACH HERC-
Hofl cHETEMA, NEXALIAR B OCHOBE 3TOrD
HBIEHARY,

Torna ummynonoram OeIn0 yme W3-
BECTHO, YTO B KpOBH W nAMbe conep-
WATCH onpenencHibie Genkoabie Mone-
EY/IhI, HATLIBAEMBIE ANTHTEIAMM, KOTO-
peie cnocobHbLl CNEnmpHYECKH pacno-
FHARATE MOJNEKY/TRADHEIE MALLEHH — aH-
THIEHE!. BLICKaILmanoce npeanonoxe-
aHe, yTo Densie KneTEH Kponm nusto-
UMTEE W Makpodars HIPaKT BAXHYIO
pOnk B HMMYHHOM OTBETE, BOIMONKHO,
NPOHIBOAA AHTHTERA W nornowan Gax-
Tepuf. Ognako we DRNO TONROTO OTRE-
Ta HAa BOTIPOC O TOM, KaKHM OGpazomM
EAETEN HMMYHHON CHCTEMBE W BHTHTETA
PACTIOIHAKDT AHTHIEHLI, NMPOBOAR NPH
ITOM  [pAHL MCHIY HCBOHME® RN
WY HHM®,

Mepenon wactynun B 1955 r., xorna
0. Bepier w3 HHCTHTYTAE MEIHIMHCKWX
necnenosanuilt Yonrepa n 3nanam Xonn
B ABCTPANAH BhIIBHHYN TCOPHKD, MPH-
HECLUYID eMy B Konesrom cuete Hobe-
MEBCEYIO MpesMuio. BEpHeET WCXommn W3
TOMD, 9TO Ea#Obifl OTHCILHO BIRTHIA
numbounT obnanaeT anTHTEHHON Cne-
uwEHHOCTRIO, T, e, cnocobeH pearvpo-
BATH JIHLIL ¢ AHTHICHOM KaKoI0-TO Ol-
HOrO THOA; HO NOCKONLEY B HMMyHHON
cHeTeme obpaiyeTcs, mpuseM B cayyai-
HOM NOPAAKE, OTPOMHOE MHOMECTED
PAVTHYHLIX THMBOUNTOR, TO JINA KaXK-
O0r0 H1 DOTEHUHANIBHO BOIMOMKHLIX 8H-
THICHOB HAXOOWTCR noaxoaswmi mum-
ounr. MNo bepreTy, B OCHOBE HAMMYHO-
ro OTHeTd Ne#uT WbHpaTenbHoe pas-
MHOMCHHE KNOHOB (KNOH — 3TO TPYNNa
TEHETHYECKH HISHTHYHLIX KNNETOK, ABNA-
FOILMXCR MOTOMEAMH OOHON EKICTEH)
ausdouwsTos. [IpH cTOAKHOBEHHK € CO-
OTBETCTBYIOMINM  AHTHIeHOM  numMbo-
AT HAYHHAET DH:IMHG)HHTLCH. H B [1(!-
IWNLTATE CII‘JCG&HGCTL IIMM}'HI{UH -
CTEMBI OTBEMATH B DyOvileM Ha TanHbIA
AHTHIEH NOBLILIAETCH.

Ecan obpazosasne KNeTOK nvMyHBON
CHCTEME, BIAHNMONERC TEYIOLINX C ANTH-
FEHEMH, NPONCXOANT B cayqeisoM No-
PROKE, TO PaHO HIA NOIOHO DONMHE
NOABNATRCA KNETEH, PearspylouMe Ha
AHTHTIEHLI Eﬂﬁll'.“'!'l!l!ﬂl!ﬂl’ﬂ oprasmma,

Ho ecnm,  kak npeanonoxun  bepuer,
CYILECTBYET MCXEHPIM  VHINTOXREHHA
ENIOHOB KICTOK, PEArHpYIOLING CO «CBOW-
MH» AHTHUTCHAMH, TO BOOHWKAET TONe-
PEHTHOCTL K ITHM EHTHIEHAM — CTpa-
TErHHECKHT I'[;'!-Dﬁf.ﬁ B MHIUIHTHMX CHTAX
OPr AN,

Teopan knosamsnofl cenexunn bepue-
Ta NPHANCKATA RCHOCTHE0 W NpocTOTOM.
ITH NOCTOMHCOTRA BNOCNENCTEMH OpH-
obpenu ciie Bonbiuyio UEHHOCTL, Tak
K2E B HMMYHOTOIHH BCE HACTORTEThHES
YYBCTBOBANACH HenBXoOWMOCTE B Npo-
CTHIX  YuRdHuEMpyiowmxy naesx. Yewm
l'!l}'ﬁ)ﬂt CTAHOBHNHCH HCCNEOOBAHNE HM-
MYHHON CHCTEMEIL, TEM COMHEE W Jany-
TAHHES OHA NpeACTaBRNANACE.

OfHapyERnoch, HT0 CYWECTRVIOT
apa THna nasbountos: B-knetkn, co-
IPEBAKILLHE B KOCTHOM MOIre, KOTOPBIC
PAcNDIHAKDT ANTHIEHE B KPOEM W npo-
HIBDART GHTHTENA, H T-NMH, co3pe-
BAMMLME B BHIOUMKOBOM Wenese
{THMYCE), KOTODBIE PACTOIHANOT AHTH-
NHL Ha 3aPAXEHHRIX HNTH AHOMATEHLIX
knerkax. [-nampounTsl B CBOW Oue-
PEOE NOOPAIICNAFOTCH HA ABA THINAL UH-
TOTOKCHMECKHE KNETKH, HNH KHNNephl
(o1 amrn. killer — yGufiua) # xneTxs-no-
MOLUHHKH, Han Xenneps! (o7 anrn. help
— moMotis). Knnneps! arakyioT 3apa-
HCHHBIC TEEHH, & Xenmephl cnocobcTay-
KT HMMYHHOMY OTBETY (CM. PHCYROK Ha
¢. 6d). MNMockonexy Teopiua bepreTa ano-
CHE HCKOTOPYMD RCHOCTE B 9TO MANO-
NOHETHOS MHOMECTBO KICTOK, C€ MPH-
HANH C paANOCTHLIO.

OunHako npeanonomenne bephueta o
TOM, 4TO ¥ TOTONEPANTHOCTE 0ByCnon-
NEHE KNORANTEROR aenennefl, T. €. YHHY-
ToxenneM knonos T-manmdoumTon, pea-

THPYHOLIHX HE «CBOH® AHTHICHLI, 1000-
TOE BPEMA HE NMONYYAND NOOTBEp®IEC-
HuH, HYTobsl npoBEpHTE ITY THOOTEIY,
neobxomimo Geino yoranosuTs cynsby
HHIMBHIYATBNLIX KNETOK Oprasdnima o
HX CPONCTRO K AKTHTENAM, A 3Ta Jafaya
BLINOOHNA OANCKD 30 NPEOensl DOIMOXK-
HocTel TEX METOIOB HCCNEJOBAMNHA, KO-
Tophie HMenuck B 50-¢ n 60-2 rojm,

Cobcraesno, kax yeanaenet Ulpapu,
CAMBIC DAHHHE MONMTEKA J0KA38ThL, 4TO
TONEPANTHOCTEH DOYCNORNEHA KNOIANL-
HOA nenetwedl, NaBanM, YBLI, OTPHLE-
TensHLf peayasTaT. KpoMe TOTO, HM-
MYHONOTH-KEIHHHUACTE  HAXOOHTH B
KPOBH 300pOBRIX niofell aHTHTena K
HOpMankHLIM DEMKaM Opra’wmIMa, Ta-
KHM, KAK HHCYTHH, PRIOM HiChenosarte-
neit Geino obuapyseno, 4TO ¥ KHBOT-
HLIX, KEOTOPLIM BEOIHTH PANHOAKTHERD
MENEHHEIE AYTOAHTHTEHLEI, HEKOTODLIC
AHTHTENE M THMDOUNTE PEaTHDOBRATH ©
ITHMH BHTHTENAMH, A CACNOBATENLHO,
ENETKR, PCArHDYHLINE WA «CBOEn, He
AHMHHIPOBANNCE, OYeBHAND, HEEOTO-
PLie AYTOPEAKTHREHLIE KNETEH XOTH B
HHOT A BRIKMBAKIT,

«IMockonexy TeopHua KnoHansHol ne-
NeuMH NONVYNIE CONPYLIHTEeNLH LI
yoap, — rosopuT LUsapl, — npeacros-
o HafTH npyroe o EACHERRE AYTOTONE-
panTHocTH. M mawanacks pa cynpec-
cupin. B 1971 r. P. lNepion w3 Meng-
unnckoll wkonsl Henbckoro yHusepcn-
TETA NPEONONOMHN, UTO CVILECTEYIOT
CNEUMHANHINPORAHHLIE cynpeccopide
T-aumdbounTs, xoTopsie Kax Bul naTpy-
NHPYIOT B OPradHmaMe o NOOARNNHOT
ENETKH, PEArHDYIOLINE CO «CROMMID aH-
Turedamm. Yrobu obLacHuTh, Kaknm
obpazoM DOCTHTAETCH PABHOBECHE MEW-

OEWBWA A. XADNEP W FOBAPA N. YAWHEP (nocneguuil cnpasa ) HALEN TCA NEYMTh
PACCEAHHBLIA CRNEP03 ¥ ADYIME Y TOMMMYHHLIE GONE3HK, BLi3LIBAR CYNPECCHIO KNE-
TOH HHHYHHﬂﬂ CHUCTaMkI, ﬂTaK'y OULAY THaEMIA colBCTREHHOMD OpraHUaIMa.




0y MHOTOMHCNEHHBME  URTOTDECHYE-
CKHMH, XENMEPHBIME H CYNPECCOPHBIMHE
KNCTKAME, MPEATaranack rHIOTeTHYE-
CKAR #CeTh cynpeccury. Cornacuo aTod
runoTere, moboi Mmsyilsil oTeeT —
HEAAHCHMO OT TOID, HANDABRMCH OH
NPOTHE CCROCT 0% HAH WHYEOMOW — HH-
repNPeTHPOBANCA KaKk HApYILEHWE Khe-
TOMHOID PARHORECHSA,

Teopus cynpeccun Gelpaigensno roc-
NOACTEOBANA BAAOTL [10 BHOTEXHONOIH-
YeCKoll pEROMOLIAN, Npowsowenefl B
kone 70-x ropon. 3aTem oHa NpeTepne-
na paibenuanne, npiTosm Kyvna Bonee
CEPLETHDE, YEM DANCE TEODPHN KNOHANL-
Holt nencunn, A 3TA NOCNCOHNA HOOMH-
nauHo BHOBL nonyusna npaanadne. To-
sy cnocofcTBOBANG TPH TEXHONOIMYe-
ckiX moctimennn. Bo-nepouix, Gninm
paIpaloTansl METONL BLIPALIMBEHNR
knowos T-nusdiountos 8 naBopartop-
HLIX vonoenax. Takew obpailom, nosen-
NACE BOTMOMHOCT IECACPHMENTHPO-
BAThE © TOMOTEHHBIMM MTONYISUHAMI
KNETOK, uTo noiponano Donee Tuia-
TEMLHO HIYYEATL XHMHHMECKHE BIAHMO-
neficTBAA MEXIY KIETKAMH, YEM ¥TO
YAARANOCHE B CMECAX  PAITHYHLIX
T-mamdouwron. Bropmas oocTinmesn-
6, OTHACTH CEAIAHNLIM C NEPBLIM, CTA-
no MoaydYcHile MOHOKNOHAIBHBIX AHTH-
TEN. TCITEI}I:-. pacnonarad HleH THYHBIMH
ANTATENAMM-30HOaMN, MOKHD OwBINO
HANOOUTE COOTBEETCTEYHOLLIME Genkn-
sulens B8 mobolt Touke ODPraHHIMa.
B-TpeTeHx, colpaHue TEXHONOIAW pe-
gomBuranTHex JAHK orvkpuinoe nmyme
BEINENEHINI0 WHIHDMAYVANLHLIX FEHOB M
MAHMDYIRIMAM C HEMH.

lMorameHue ITHX METOO0E NOBASKNO
38 cofoifl He NpekpalAmYIOCcE Mo cell
Newb NaBuHY ﬂTKFM'I’Hﬂ O MEXAHHIMAX
YIHABAHHA AHTHICHOB W 08 MMMYHHOM
orsete. CTAND BOIMOMHEIM HIeHTHGH-

2NAMWHALIWA
NFA NONOMKATENEHOM
CENEELMAA
FNHMHHHPYIOTCR KNETEH,
He CARIGIBAMUMHECR

& ornmamn MHC.
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UHPOBATL PEUEN TOPHLIE MONEKYTLI, WH-
NYUHPYIOLHE CNEUHHYECKOE nDOoBEOC
e T-NUMPOUHTOR, @ TAKKE AHAMHIH
POBATHE WX CTPYETYDY H TEHETHYECKHE
sapaxtTepHcTiEn. Kopoge rosopr, B Ha-
CTOXILSE BPEME HMEETCH LENLIA pai
OHOXHMHYECKHX MCTOOO0B, NO3IBONAK-
[LMX WIVYETE SYTOTONEPAHTHOCTE HA
MONEEVARPHOM YDOBHE,

B peaynbTaTe HOCAENOBRAHHT © MpHME-
HEHHEM TAKNX MeTOnoB B wayane Bl-x
roooB B TEOPHH CYNMPECTHH BCKPLINCH
cepheanblfl waesA. Mo npenckazannam
lepmwosa n  APYTHX, CYNPECCOPHLIC
KneTkn nonmesl obnagate seobuiunb
MM PELIEN TOPHLIME MOIEKY NEMH M M-
MH  OCOBEHHOCTEMH, OOHAKD HHMETO
ITOr0 obHapy®meHo He Duino. CyluecT-
BOBAHHE OCODLIX TPYNN CYTIPECCODPHALIX
KNETOK KuIan0Ch BOg MEHEE BENDRTHLIM.
A DTCYTCTHHME THKHX KIETOK CTABMIO
BCHD TCOPHKD CYTTPECCHH NDO COMHCHHE,
Mo cnoeasm leapua, «B HMMYHODOIHID
NPUXOAHAR HOBLIC NKOAW, CKNOHHLIE K
HCCHEOOBAHHAM  Ha  MOMEKYIRDHOM
YPOBHE, KOTOPBIE MOUIAMAMTN, 49TO Ecnmn
HCKOMOE HENTH He YORETCH, TO €70 M HE
CYILECTBYCT .,

Knaonanvuas cenexyus

Memxay TeMm TE WMe METOALI, C wND-
MOLIBIO» KOTOPLIX NOTEPANA CBOM TO-
THLHH HACA CYTIPECCHM, NMOTHAMN HA LWNAT
TEOPHIO KNOHANLHON nenetmmn. ITH Me-
TOfL TOIBOARAR NPOCHEANTL Ccyasby
KOHKpeTunX knetox. Hanpumep, som-
HO HBCCTH B IEHDM MBILIE FERLL CIIELM-
tuyuoro T-kneToMHOIO peucnTopa. Y
nonyueHHol B PEIVALTATE TRAHCTEHHON
MBIILN Boe T-numgounTe BYyayT pearu-
POBETE NHILE HE OOMH ONpPeneneHAbIA
AHTHIEH, TAK YTO MOMXHO NErKD npocne-
ontTe MX cyneby. Jeneuns ciona oxala-
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T-NAMBOLMTE

ANAMAHALIAA NPKA
OTPULUATENBHOW CENEKLMW
\ INHMUHHDYIOTER KNETHE,
Y AKTHEHO pEarvpyxiyme
\\C EI','I'I':-HHFH['!'."HFIFJH

&F
L
., l‘mmmmz,'_r
'. T-NUMSOLNTEI

AHEPTHA
KneTew, pearkpy
C AYTOSHTHIEHA M
HHAHTHEMPYWKTEH

HO HC INUMWHMPYoTCH

APENLIE
F-NAMSOUNTI

JMACH B LENTPE BHHMAHHA HCCNeaoBaATE-
aefl, HIYHABRLLHY AYTOTONEPAHTHOCT b

YbearTenbHOe NOKAIATCALCTED Ten-
PHA KTOHATBEHON Aenenms Gl no nonyue-
HO B 1988 r. — wepes 33 roga nocne To-
r0, kak bepHeT BLICKE3AN CBOE NPEANO-
nowenne. B HelanucMMBLIX MoCnenoRa-
HiAX X. Maraoxansa i Owkonoriue-
cKoro HHCTHTYTA Jltonewra B Uipeina-
pun, ©. Mappak »w X. Bémep npone
MONCTPHPOBANH, 4TO OnpefeicHHLIe
AVTOPEHKTHEHBIC KI0HL! CO3PEBAKLINY
B THMyce T-nuMpounTon InuMHHEPY-
oTeH W Bonee ve aBnapyxBBaoTen 18-
TEM B OPFanHIMe.

Hansuefiume paborw Mappax u mpy-
THX HCCNenOBATENCH XOTH ¥ HE BLINENTH
TOYHOTD MEXEHHIMA FTOT0 ABRIMEHHA, HO
BCE #E BHECITH KAKYIO-TO ACHOCTL. B pe-
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AYNALTATE NBYX ITAMOB CENEKUAA W3 MH-
pHanoe HeIpensix T-mHMbOUHTOR, NO-
CTYNAIOLLNY B THMYC, W1 KoTopLX dop-
MHDYETCA  HeoDXoOMMBIH  OprasHaMy
HMMYHONOTHYECKHI CNEKTP, «BLITIANLI-
BAIOTCAY AyTOpeakTHRHLIE KneTkn. Ha
NEPBOM  ITANE NPOHCNOAHT  MOMDREH-
TENLIAR CENEKHAR. IINAMHHHDYHOTCR
EMETEN, HEcnocoGibie CBRILIBATLCA ©
Denkamn rNEBHOM0 KOMIINEKCE THCTO-
coBMEcTHMOCTH (cokpatmenno MHC —
oT aurn. major histocompalibility comp-
lex). Frw Denkn, NPMCYTCTEYMIILME HA
BCEX KNETEaX opraiHiva, obpaive KoM-
MAEKC © AHTHrenosm, oDeCNeYHBAKOT
npegcTaEnenue  ero - T-numdiounTanm,
Taxwm obpaiomM, BCe OCTHBIIHCCH
T-mampounti  cnocofpw  pacnoina-
saTk Bengn MHC cobersennoro opra-
fiama. MNockoneky Genkn MHC painuy-
HEl ¥ PATHLIX WHONBHAOR, cnocobHOCTS
K MX PACNOIHABAHMIO MMEET BRXHENDEE
FHAYCHHE AR BhIMOAHCHHE T-KNeTKAMN
croeil vk,

Bropoft 3Tan cocToONT B OTPHLATEMb-
HOHl Cenekun#: AMHMHHBEDPYIOTCR ONac-
ALle ayTopeakTnikie T-mumdonnTel. B
THMYCE MOnoase T-KNeTEw nogRepra-
HTCA BOAIEACTERIO MHOMECTBA «CBO-
HEM AHTHMEHOB, H TE, KOTOPRIC arpec-
CHBHO CEMILIBAOTCA C ITHMI ANTHTEHA-
M, norubaroT.

B wactorumee spesMs Mappak w apyrae
HOCNEDOBATENN THITANTCA BLIACHHTL,
9T0 HMEHHD YOHBAET KNETKH NPH OTP#-
UATeNsHOR cenekumH. Beln yinapanwe
AHTHTCHAE — ITO KaK pal Td 3ana4ys, Ko-
TOpYIO T-.':Ih'-id)i_"lllllf'h-i H NDOTEHE Bhi-
nonuAETL. Mappak npeanoaoxiig, 9To
INECKL HMEKOT THAMEHHE BOIPACT KNETKH
H NMPOMHOCTE oC CBRIBIBAHHAA C BHTHIC-
HOM: MOTOMLIE Tv:’!liMd}ﬂllHThl € BBICO-
KM CPOACTEOM K 8HTHICHEM HCNLITLE-
BHIOT SCBEPXCTHMYMHLHIO® CO CTOPOHL]
KNETOK, NPEOCTABNRIOWINE aHTHICH, M
ITO NPUBOANT WY K rubenn.

JocTOMHCTBOM 3TOR THNOTEIL ABNR-
eTCH TO, 4TO oHa obuacHReT HAnNMuNE
AVTOPCAKTHEHRIX KNETOK B KEpOBH 300-
poBLIE monedi (kak y Xadnepa). BeposaT-
HO, 7TH ENETEW HENOCTATOMHO Aarpec-
CHBHBbI, 4TOOW BLI3BATH DONeIHL. A ec-
W CpOOCTRD T-ﬂHMdJGIIHTGH K SCHOHM»
AHTHIEHAM CTHLIKOM Mano, yTobn M-
HIpOBaATE NATONOrHYeC KHi MMM YH-
Hbllt OTBET, OHH MOFYT H HE YHHYTO-
WATHECH B THMYCE. AYTOHMMYHHLIE GO-
NEIHN, BOIMOMHD, ﬂﬁ!p'l:ﬂﬂhﬂl:'th TEM,
yTo B peayneTaTe chor wom ownben 8
paﬁﬂ’lu MEXAHHIMOB CENEKIINH BLIEHBA-
T vepecyyp GONBIIOE MHCEAO MOTEHIMN-
ansHD onacHuX T-namdounTos,

Onwaro we kneteu Xadnepa aeno ob-
MANAKYT cnocobHOCTLI YIHABATE MEE-
mus. H Mappax oraaet cefe oTuer, Ka-
KME BONPOCH BRITEKANOT HI THNOTEIL
cponcTea. «lpoBnema 8 Tom, uyTobul
BLIRCHHTE, He obnanser nM oprammis
KEKHM-TO HCHIBCCTHLIM HAM MEXanmwi-

MOM HIMEHCHHA CPONCTBaR, — FOBOPHT
OHa.

Ox. Cnpent w3 Havuno-Hecnenosa-
reNLCEDID HECTHTYTa Cxpunnconckof
KinbnEn B Jla-Xofa (wr. Kamadop-
HHA), HAVHAKOIUHA TONEPAHTHOCTL, MO
IFTOMY NOBOAY IAMETHN « Koraa cneus-
ANMCTE BDOAC MEHS HAMHHAKOT OBO-
PHTE O CPOACTBC, 3TO NpPOCTO NycTof
asyEn, OF HMeeT B BRY, 9TO TIPR CIOMK-
HOCTH cTpoenms B dynxkunn T-kneTow-
HRX PEUCNTOROR NPEKTHYECEH HEBOD3-
MOKHO OXEPAKTEPHIOBEATE WX OTHOCH-
TENBHYH AKTHAHOCTE C NOMOLILID DPO-
CTHIX GHOXHMHYECKHX TEpPMHHORB.

Ecre n Gonec rnyBoxan npobnema.
Konk CEOPO KMOHANMBHAR JENCHHA — 3TO
EOAMHCTBEHH LI MEXBHHIM TONEPANTHO-
CTH, TO KAXALIA W3 NOTCHUHANLHO BOY-
MORHLIX «CBOHX» AWTHICHOB OONMECH
xoTR Obl 0oHN PA3 NOARHTLECH B THMYCE,
yTobKM cooTBeTeTBYIOWMe T-NHadolin-
sl MMTHMHHHPOBANHCL. H':HGTODI:N HC-
CNefoBaTeNM CYHTAIOT, YTO 3TO NMpas-
aonopobHo, MOCKONLKY B THMYCE NEpe-
CEKAIOTCH NYTH UMPKYAHPYIOLLUMX B op-
FAHHIME MEKPODATrOE H MHOTHX APYIHX
KACTOK, NPEACTRANRKUIHX AHTHICHL .
Brionmne BoiMomHO, 49TO mMakpodaru,
OYHILAIOIINE TRAHH OT norubuwinx Kne-
TOK, noaduparT «obpajubiy AV TOAHTH-
renos. Yepel THMYC NPpOXOORT TaKkwe
BEWIECTHA, PACTEDPEHHLIE B KPOBHM M
nume. Kak nonaraer, HanpHEMep,
CnpenT, THMYC cnocobel akKyMYMHpO-
BATH «wCBOMY AHTHIEHE B NOCTATOMHOH
crencHn  gns IpOeRTHEHON CENEKUHH
T-anmbounton.

Onuako name Mappag, ybGesneHnan
pEIIAKLEN PONH KNoHanbHON OeneumnH
INA PUaIBHTHRE AYTOTONEDAHTHOCTH,
NMPHIHAET, 4TO, MO-BRONMOMY, CLUE HEC-
HIBECTHO HENTO cymecToennoe. «Bnon-
HE BOIMOMHO, MTO B HEKOTODBIX CAYyYH-
HX BHTHUIEHLI HE JOCTHIAMOT THMYCH,
#IACTDARY, CRaMeM, o Moire, Boneinom
NAMLLE W Fae-unbyne elile — ropopuT
oHa. — Cnegver WCKATh clue Kaxol-To
MEXAHHIM, OCACT BYROILHA B Cnvvyae Ta-
EHX @HTHIEHOB®,

B creTe 3TOro KNOHANBHYKY AHEPTHIO
MOMHO PACCMATPHEATL KAE nyGnMpyio-
WHA HAH ANLTEPHATHUBHLIA mMeEXaHHIM
PATIRATHR TONEPAHTHOCTH K «CROCMY®,
Tepmun «aveprmny Geln  npefnoxen
I'. Hoccanosm wa MHcTHTYTE MEIHIINK-
CEHX MCCnenopaHuil Yontepa w 3nWak
Xonn, koTopsiil nepebin obHapY#HN
ITO HEneHHe 8 cepeasie T0-X rogos, wiy-
yan B-numdiounta B kyneType, Ou ob-
PATHN BHHMEHNE HA TO, YTO B HEKOTO-
PLIX CNYGARX AHTHTEHLI, BMECTO TOro
yrobsl axTHEMpoBaTs B-nasMpoumMT,
ﬂﬂﬁ}'mﬂﬂﬂ HX MPpOHIBOONTE AHKTHTECNA,
OHATLIBAIOT NPOTHRONMONOMHOE nefcT-
BHE; KNETKH TEPRIOT COOCODHOCTE K WM-
MyHHOMY oTBeTY. [TpH 3TOM OHHE He No-
IL!EHID’I’. HD OCTAKOTCR B TEKOM COCTOR-
HHM BHEPTHA I0 TeX Nop, NOKa He noa-

AHEPIWA
M AKTUBALMUA

TNIAMSOLIAT




CVIIPECCUA 1104 TTPECCOM MO/ bI

BA IOJA wmaian, cTOBHO [MYTEH DA, MEHA TONPOCHTH

NPeACeAETE IR THORAT L Hil SACEOAHNKY 10 CYTIPECCOPHBIM KTeT-

KaM — a4 Torna 98% HMMyHOROTON HE XOTenu # ChLmaTL O
TOM, YTO TAKHE KNETKH, BOIMOMHO, CYIIECTBYHT, — BCOOMMHEET ¢
seseitgofl P. Ixepin 13 HAUHOHINGROTO HECTHTYTH ANNEprideckis
W ungeimonnslx 1abanesannh, — Kax DyiTo, ecnn 8 npemxne EHH-
MASICH CVTIPECCHENR, TO TENEDE JaMAY BIRTh PEBAHIIL.

M wmparny, [sepsan nasnn lace
NAHWE NOEAIOM CHAANOE © MaTEpHE-
nost W3 cTapeiX pabor no cynpecci,
EETOPEI KOTOPRIX, Bee DEl nckmoye-
HHA, BLinn KPynHEBME BMMYHORDIE-
MH, HO MHOTHE H) HHX C TeX Nop oTo-
A o1 ¥rof reopHu, «f HanomMHmn
AYNETOPHE BCTORHD npofinems cy-
MPeccHil M NOJNEPEHYN, 9T0 Mbi HE
KOMOAHEA QRNaTHEOR, IRHHMAROLLLNY-
CH ITyCTHIM QEA0M,

Cynpeccopias TEODRS HMMYHNOTD-
NEPEHTHOCTY ABHO He B Mo, [To cno-
oM HEKOTOPLIX HCCNENOBATERCR, W3-
3 cHfibHorD npedyDexieHion npoTin
IToR TeopHK Cefigic oweHb TRYIHD NO=
nyuETE cyBenaoHio Ha paboTel no Ta-
kol Teme. [Mogromy MBOTHE, JARRMA-
Ach Cyfipeciiell, npeanoanTaioT iMe-
HOBATE MPEOMET CBOHY RCCAeNOoRAHNA
HE cynpeccHell, 8 HMMYRODEr VIALEeH .

KaE nonyuHmoch, YTO TEOPHNE, Foc-
MOACTEOBARLIIAR B MMMYHORD RN BCE-
I OCCHTE NET HAIAD, BOPYT EIANA B
TAKYH HesiocTh? «CynpeccHa no-
s B MOoay, KorGa y Hee Grin nimanes-
Hbll, obnanmasmmil Gonsmol cumof
yOemnenns snmpTank no usenn dux
Mepwons, — obwmcuset Jkepuan.
He cvery norotinoro Pimapoa K. Cep-
woka, paboTaswero 8 Wenkckom yem-
BEPCHTETE, HEMAND IKCHCPHMEHTOH,
OPONEMOHCT PHPOBABIIAY, YT0 B OPra-
HIIME BKTHBHEIE CYTIPECCOpHLIE KNeT-
K O PERIYHRBA0T AKTHEHOC TS APYTHX
T-nusmdounron, B 70-e roa on o7-
CTAHBAN HOEK, YTO WMMYHHAR CHCTE-
Ml NOANBARET camn cebn ¢ noMOLILID
CNOMHOR OETH TAKHXY KNETONHLIX Aia-
noaecTari, Kag scnovanaet [1xo-
HaTaH Cnpent 13 Havuso-#conenopa-
TeNbCKOro  wncTRTYTA Cxpunncose-
rO# EmaaEEY B fla-Xofin, asce namepe-
coBamichk ¥Tol mpobnevoft, vo To Gid-
na oYedb cowHan paboTas.

HenocraTkom Teopull cynpeccun
Gpina W3 JANYTARHOCTE, YTO BEChMA
OCIOEHAND Hocnenosanma. JIHik He-
MHOTHE TabopaTopHA  PacTIONEarams
INCTCPMMEHTANLHB M MATEPHANDM,
HEOOXOOHMBIM LA HIYIEHES CVTIDEC-
CHM, TIPHYEM IANACTYHY TOMYYEHHLIE
PeIYAETATE BEND TPYAHD BOCIIPOHT-
pecTH Hanewuo. 1o mepe TOro kax ja-
KAIUTHBAROCE Boe DOMNbLUE NPOTHEODE-
FHELIX AAHALIX, THIOTETHISCKAR pery-
NATOPHAR CEThH Kalanacsk, NO CNOBAM
Mwepnmana, «sce Gonee u Gonee pamny-
maniodin. C0 spesMeses NCCNENOBATE-
Il CTANH COMHEBATHCA B CAMOmM CY-
LICCTBOBANKH CYTIPECCOPHBIY KNETOK.

oflonH WoMANH YYBCTROBATE ceDa OOMAHYTEIMH, — OTMBYEET
Dawepmnn. — B xakom-To cMblcne TEOPHA cynpecorn Ghima cambin cml-
GrRIM MECTO HMMYHONOIHH CO BCEME ITHAMH DanHTAIHEMI, NOTobHLIMN

Puwapd K. lepuron  ssicxaian
CROPROE APEANOATXENEE, TG CFRDECCODNME
KIEWIEE  PEZYANDYMIM AXMEGNOCTIE OPFAuLY
paemox WsmmyNnol cucmieMsd (osm. anmay)

CYNPECCOPHAR CETb

KMETKA, HECYIWAR AHTUIEH

A
PAIPYRIEHHE

«MNOMOWE

" A
UATO. CYNRECCHA EF;IFECI: MA XERNEP-
TOKCH. Hbl
HECHMH T-NMMPCUNT
T NAMSOUNT

CYNPECCOPHLIN T-NAMSOUMT

GEPHOMY SUUKY, i MATOYECANTETRHBIMIE FRCTICHUMEHTAMI, It O 05
KOTOPLIX HE WMEND CTPOMD HAYHHOTO NOATREPANCHNA. Havaynonoram
Arno He No AVINE oyiaTL ceia nne cepeeimoft nayen. Mecnenosaremi
k3K Oif YOTHIM, 8 © TEKHM HACTPOEHHEM TPyOHO MpdexTusno pabo-
TaThi. Co cMepThio lepIioHa TEODIA CYIIPECCHE NOTEDANE CROEID Ci-
MO0 NPEIANHOTD CTOPODHNNKR .

B oTcyTeTBHE TCODHH H TPH COXPALIEHHR CyOCHImh « MHOTHE MOKHHY-

Iy obnacrs wocneposarai. B pe-
IYABTATE WCUECINA OEMMYILAN CHna,
NOPOISEMEN AYROM CONEPHHYECTER,
# DansHellines WIySesie CYTIPeccHil Co-
1O HA HETw — TAK OCNHCHBACT CHTYA-
o O youT Kann @3 Y uusepeHTeTa
Baummirrona 8 Cenr-Jlynce. Tewm e
MEHEE, IOIMEPEMBACT oHa sfEkThi co
cueTa He chpocibm.

OnHaKo TeOpHs CYIPECCH OTHIOOL
ne oTwiiia ceoil Box, In npenenami
CHIA mHOTHE BEAYILAE HMMYHONOTH
OTHOCATCR k el Blionee cepseinn. «¥H
MOMRCEIO, 3T TOOPHA MPHCMIEME CKD-
pee s enponefickoro ofpasa Muicnelt,
koTopkLH Gonee gancodireln, — Ja-
nenret Adipas P. Kosw ma Befiusan-
Hosckoro usctinTyTa B Flapanne., Teo-
PHHA CYNPECCHE MEWAT B OCHOBE &0 Pa-
for no TepanceTHyecKoMy upeETY
secacHrs T-KNCTOK B OPTaHHIs mpu
AYTONMMYHHEIX pacCTRORCTEAX,
WITE TEOpHA HE MOKET NPUBNEEETE
TEX, KTO NPHYUEH K PEAYKLIHOHHCTCRD:
MY NOANGAY B HAYKES, — CHNTAET OIL

APAJILI dou Bemep wa Ha-
CTHTYTa BMnyHomorum 8 base-
ne COMHCBACTCH B CYLIECTENINE-
HE CYTIPECCHHE, HO BCE Me NPHIHECT,
YTD @ECT L PRI RENEHA, KOTODLIC HlH-
nyunis oGpaiom obBACHAKOTCA COy-
npecciely. Ha soupot o ToM, cauTaeT
NH OH, ¥TO ero esponcfickie Koanery
fonee FOCHPHKMYHER! K AOEE CYTIPEC-
CHH, Yen aMephkaicEre, binvep oTee-
waeT aunnosariuno: o Hexoropoie
SMEPREAHIE ONCHE KATEMOPYHO Biki-
CEAIATHCE NPOTHE TEOPHA CYTIPECHE,
HO CPEN HHX KOE-ETO YACTO MCHAN
CBOE OTHOIDEHHE K JITo# apofncse,
Boamomin, WMEHHO MK BhiCKAILINa-
HHA Hanbonee yoeonTen Lk ».
Cobrrpednn, DOUTH BOE HMMYHON0-
TH COTMACHE © TEM, ¥TO B nMMy HROA
CHCTEME HMEESTCH KAKAN-TO CIEOMNAA
perynauss. Ho HeKoTopEIE B3 Npeins-
FAEMEIL  KOHDENUHA DPOTHBOPESAT
oDIIANM NONOKEHHAM CYTIpeccOpHOR
Teopun. Hapbonbione paisornacHs
CBRIAHL] © NPeAnONOKeHNEM O Cy-
MECTROBAHHE VHEEAMBHBIX Cynpec-
COpHBIX KNETOK.
¥l yDexnen, YTO I KOHUE KOHLOR
CYllec TEOBANNE CYMPECCOPHBIN  KNe-
TOK GyoeT NOKEIAHO, — IANBARET
Copeur. — [NpescTannuoT A6 OHB
coboll OTHENBHYIO THHHID EIETOE, HE-
acho, Mo mMoesmy MuEHERO, 3T0 oDRN-
e T-nusmbounTsl, KOTOPWE, NO-BH-
ounomy, youemor gpyriee T-knerTii

B PEIYNETATE BIANMONEACTRENA C WX penenTopanu. OUeEHIND, HACTRID
BPEMA NEPOCMOT PETE KOHUSTILNIC CYITPECCHE, OOHAKD coflMac OHE CTOL
HENOTYIRPHA, STO NOKE PAHO ELIE 3TO DEMATRS.

NPOTHE CAMOro CEBS

BI:![}FH}"I’I:II Bﬂ}_l'lcﬂ{."rﬂillﬂ Eﬂﬂ}-lllill K=
NHMECTE  xemmepHeIx  T-nusMPounTOR
wan uHTepnefinnia-2 (3To BeEwECTBO,
neficTeyIomee Kak akTop poOCTa MMM-
HOUHTOR, CEEPETHPYETCR NEATIEDHLIMH
T-numounTamMe, KOTOpbiE MPORIBO-
[ART W APYIHE METHATOPLL, HATbIBACMEIE
JIMMOEHHAME),

MNMovtw necate net cnyera Ulesapu w
M. [Dxenkunc (HuiHe nouenTt B Muune-
COTCKOM yHHBepcHTeTe B Munneanonu-
ce) obHapymunu Takoll #e deHOMEH B
kynbType T-muambounton. [Ins obuac-
HEHHA CBOHX PEIVALTATOR OHN Npeanc-
MHAN THOOTEIY akTHBauni T-KNeTok
MBYMA CHIHATAMHE,

Brarouerue u ebikAOYEHUE
Mexanuimos T-kaemounoeo
omaema

CyTh rHNIOTEIL! O ABYX CHIHANAX, 3K-
THEMpYIOUME T-nambounTe, COCTONT
8 cnenyiowes., OgHOrO JMiE CBAILIBA-
HHA 'pl:l.l!ﬂ'l’ﬂpﬂ. C AHTHIeHOM HelOCTa-
TOYHD ONR HHAHITHALLAR T-IJ’IETDIIITEIFI.'I
oreerda. Heobxonnm ewe kakof-To no-
NOMHATENLHLIA CHIrHAN OT KOETOK,
npeAcTapnAoUINY aiTured. B otcyTer-
BHE JITOTO BTOPOID CHIHG@Ia T-J'IHM-
thounTEl NEPEXCART B COCTOAHHE aHCp-
M OCTRAIOTCH B HEM 0 TEX MOp, NOKa
He ByayT BHOBE AKXTHBHPOBaAHBI XENNep-
HBIMH KAETEAMH,

C}'].I.I,EI: TBYET MHIIL HECKOILKD THNOR
E'I'IEI.'I.I{ILII;H'.IHPDBH.EIIII.-I]. ENETDE tlla.'l'lpll-
sep, Makpodard), cnocobHBIX TNOCK-
naTk BTOPOA cureat, weoOxomAamMbii
ana nepesona T-nuMGOLUHTOB B IONHOC-
Thi) AKTHEHOE COCTORHWE, B KOTODOM
oW paiMHOKAOTCR.  BonblunKCTREO
KNETOR MOIYT NHIUL DPeACTaBnATE aH-
THreH. KnoHanbHas aHepran MOWeT,
Takum 0Bpasom, CNYMNHTE CBOETO poaa
NONKPENNeEHHeEnM Deneund ans npuobpe-
TCHIA AYTOTONEDAHTHOCTH, TE HI Kne-
TOK, PEATHPYIOWHX CO «CBOMMMN® aAHTH-
reHaMi, KOTopbie He DLiNK THKBHAKDO-
BidHhi B THMYCE, BYIYT NepexonnTs B He-
AKTHRHOS COCTORHEE, KK TONRKD pac-
NOIHAIOT AHTWIEH Ha TNOBEPXHOCTH
onpeneneHHOR KNeTEN OpranHiMa.

Haunnas c 1987 r. Hakannmieanock Be
Bonkllle DauHkix, yOERNAKIMAX B TOM,
TO EIOHANLHAA GHCPTHA HMEET MCCTO
HE TOMBKG B KYNLTYPAx KNeTox, HO M
cpeni B- H T-neMounToE B XHBOM Op-
ranname. Ognaxo, XOTR Teneps YMKe
GoMBIUHACTED IMMYHONOTOB NPHIHAKT
KTOHANBHYIO AHEDTHIO, B TPHILINE OHM
HE HMCIOT TOMHOTO NPEeACTABNEHHS O £
npupone.

H-CE['_H.[]_HIITEI HA TOM, 4TO AHEDIHA HE
TO ¥e CAMOE, 4TO CYNTPECCHR, HECMOTPH
HA BHEIIHEE CXONCTBO HX 3pdexToR, Cy-
NpPECCHA ONPENENAETCA NOOABMAKMIIHM
peficraderM oOHON KNETEKH HA OpPYUryHD.
AHEDTHA ®E — IT0 DERAKIHA KENETKH Ha

CHTYALHIO, KOTNA OMa He NOAYYaeT Boex
HEODXOOMMEIX ONH PAIMHOKEHHA CHI-
nanos, OnoHako HEKOTOPBIE HCCNEIOBA-
TENH AOMYCKAKDT, MTO NPH CyIpeccun
MOMKET HONONLIOBATHRCE  BHOXHMMNE-
cefi mexanwam, obecnewnsarouini
AHEPTHIO.

KapTuny 3anyThiBEET NPOTHBEOPEYH-
BOCTHE B DMHCAHHW aweprun. Painnu-
Hilg HCCNeNOBATEMH XAPAKTCPHIYIOT e
no-pasnosy. sapu, Hanpusep, cunta-
eT, 9T0 T-mumpouRTH NONBEPralOTCH
AHEDTHH rNaBibiM 06pasoM BHE THMYCE,
B nepudepryuecknx aHMbaTHYCCKAX
yanax. b, daynkc w ©. Pamaaenn, tak-
#e paboraomme 8 HMAM3, B onkirax
Hil HEHBOTHBIXN DOAYYHIH PEIYILTATLEL,
CHHACTENBCTEYHOILINE, UTO AHEPTHA NPo-
HexoouT B THMyce. TMo nanusiv lsap-
LA, NOAYNEHHBIM B MCCACOOBAHMEX HA
EYALTYDAX KNETOK, NNA BuXona numbo-
UHTOBR W3 COCTONHHRA AHepT il HeoBxomm-
M3 NX aKTHBALLIHA !.CJIIII:I'IHHMII KIIiCTKd-
st OneiTes xe ®aynke w Paminenna va
MBILAx MOEKAIANW, uyTO COCTORHNRE dHED-
Ui B KOHLUE KONLOS NPeKpaliaeTcs ca-
MO coBoit, ecim knetTka Bonkile He CTan-
KWBACTCA C AHTHICHOM, BLIIBABILINM
AHEPTHIO,

Kl’]liﬁ"il‘lﬂt KdE OTMEYACT mﬂ.}'ﬂli{.
HENBLIA C YBEPEHHOCTHIC YTHEDHOATE,
yTo awepria, ofmapyxeanas ew 0
Pamanennom in viva, o 10, 1o Habnko-
pann Meapu o JxeHknAc B EYIRTYPAX
KNeTOoE, npencrapnsior cobofl onHo «
TO ¥e spneHpe. B camom nene, GuTh
MOMET, B HMMYHHON cHCTEME CYLIeCT-
BYeT HECKOTEKD 'pﬂ.'l-lll-l!l; d]ﬂ]}?d AHEPIAN.
Mo cnosam Llisapua, areprus crana ob-
IWHM MOHATHEM MR onicanua dakta
OTCYTCTEBHA PEAKTHEHOCTH ¥ T-numdo-
uHTOB, @ ODwNe noHATHR obnanawT
TEM HEMOCTATKOM, 970 IATYVILEBRBAKT
PRITHYHA MeROY OTOeMBHBIMH CHCTE-
MEMH.

Memxny Tem nanexo-nanexo ot betes-
Okl — Ha ApY¥TroM KOHLE KOHTHHEHTA —
B ceoeit nabopatTopu b Jla-Xoha noky-
puedier Tpybky CnpenT, HA KOTOPOTD HEe
MPOHIBOANT HHKAKOTO BITCYATICHIA BCH
wier aveprun, «EcTe kneTka. Ona non-
BEpraeTca BoaelcTBHID ANTHIEHA W He
peardpyeT Ha Hero. Ho npw noGasnenun
NHMHIOKHHA B PEAKLIMA HA AHTHICH BOC-
cranapnueaetcd. Takoso, Oonee wnw
MeHEE, COBDEMEHHDE NpeAcTanncHue ob
AHEPIrHNY, — C ITHMH CNOBAMH OH ¢ C0-
MECHHEM NOKAYNMBACT rMOnoBof.

CnpesT oDHADYXEHA KNETEH, BEOYUINE
cebm Tak, kaxk DynTo OMM HAXDOATCA B
COCTOAHHM AHEPIAN, XOTH HAKOTOR He
NOABEPTANHCh BOINelCTENI0 AHTHIEHA.
On nonaraer, Y4To MOHATHE aHEPTHH
npespauacTes B abcypn, ecnu KpHTEPH-
EM [IR ec ONPencNEHHA COYMNT BCErD
NHLLL OTCYTCTBHE PEAKUWH HA ANTHIEH,
Mo miresmo Cnpenra, T-numdioumnTs ©
HHIKHM CPOOCTBOM K anTHreny Gynyr
BECTH ceDA TOYHO Tak Xe.

AHTUTENA NPOTHUB
T-MTMM®OLINTOB

AYTOPEAKTHBHBIW
T-NAMSOLMT

WT YBWABAET

3 BAILIBATHL
- FE "OM AHTWIEHA
H& T-NHMeOLIMTE

Ho ®aynkc we obeckypamkena 3THMH
samevanuamMi. aMu wabnwmaem, yTo
KMETEW HE PEATHPYIOT Ha aNTHTEH, XOTH
¥ KONTPONLHLIX KIETOK PeakUMs HOD-
MANbHER, — roBopHT 0Ha. — Ha atoro
CAEOVET TOALKD OOHO! KNCTEN NpeTep-
nen Kaxyie-T10 nepeandbepesunpon-
Ky»., Pamincnn nooOepHHBACT  ITY
MBICAE:  YHHBEPCANLHOTD OnOpCaene-
HHA EHE;}IHH Ha MONEKYTADHOM YPOBHC
HET, HO TEM HE MEHEE ITO HYMHBIA TEp-
MHH»,

ChreyToeTeRe TOMHOTO MOMEKYARPHO-
ro onpeacicHiA AHEPTHH — 3TO OUEHL
cyisecTeenbil HenocTaTok. Ho erpa-
AT UM H TEOPHN, mmpamunccn Ha
e cynpeccui,. Heopenymemy senope-
KY TPYOMO NOHATE, nowesmy GonblimH-
CTBO HMMYHONOMOR OTASET AHEDIHH
npeanouTende nepen cynpeccue. Bopce
He WCETIOUEHD, STO il AHEPIis, It Cynpec-
CHA BEAKMAKIT B ceOf PRI MEXAHIIMOR,
IJ'EE'L‘I'FE'I HBAKMIIHX B EDEYHOM CYETE (00~
HO W TO *e¢: He maTe T-nambounTam
ATAKORATH cOBCTBEHHLIN OPranNIM,

aDeHOMEH CYNPECCHM, HECOMHEHHO,
CYLUECTRYET, — HacTausact Xadnep. —
C nomomkiy monynaunft T-nusmdoms-
TOB MOMHO OCYIIECTBHTE ANONTHENLIN
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nepeHoc Guonorueckoro oteeta. Yero
HE YIANOCH CAENATE, TAK 3TO NOAYMHTH
cTaDUIBHYIO NONMYNALNK  cyYTpeccop-
HEIX ENETOK H ﬂ!ﬂ.[![lll‘rl.'.p"‘lﬂBiin HX Ha
MOneEEynapHoM yporner. [No ero Mmue-
HHHK), HEYOaYA NDITATOR ENOHHPOBAHNWA
CYNPECCOPHBIX  KNETOK  ODBACHAETCA
TEM, HTO CI'H.'!'ED'EIII.‘.ILTh K CYNpeCCHM RB-
NAETCA BpEMOHHBIM COCTORHEEM. aBecth
OnsIT EMOHHpoBaMus T-nuMbouHTOBR
YENOBEEA NaeT OCHOBAHHE NYMATh, HTO B
EAKOM-TO MOMEHRT CBOEN MHIHH KNETKA
MOXET MOChINAThL HEKHA nonaBpasOwi
CHIHAT, 8 B OCTANLHOE BPEMA He cnocob-
Ha K ITOMYS®.

Hecworpr wa oDeckypammBaiollee
«CONPOTHENEHHE MAaTepHana», HEKOTO-
PLIC HOCNEOOBATENN HE OCTABRMSIOT NO-
MBITOK ONPEAenHTE 3PRek T CYNPecCHH
1] ﬁilﬂlHMH'{ﬁ:Hlll T‘EPM'HI-IB."I., I'1[Iii!'lllﬂ!-l-'
HeIX B HMMyHONoru {cm. «Cynpeccus
Moa npeccomM Monk» Ha . 68). 9 Tem 18-
uumaetTcs, vanpumep, Kamn, 8 nocnen-
HEE BPEMA HIYYNAHLLAR ﬂ[\ilpDﬂHhIE ME-
XAHHIMBI TOMEPAHTHOCTH K HHCYTHHY,
goTopas obeINHO OTCYTCTRYET ¥ DOME-
HBIX WHCYTHHOIABHCHMBIM OHADeTOM,

B peaynsTate necnenoBadnil Ha Mel-

CNbBHOM
HMMYHHBIM
TROMCTBOM

BONBHOMY BBENW
WHAKTUBWPOBAMMLIE
T-NHMBOUNTER]

PEMMCCHRA?

wax Kann #oeHTHOHUMpOBANA nBE
rpynnsl T-naMGOUNTOB: OOHH KNETKH
PEArHPOBAIH HA WHCYTHH K&K HA AHTH-
reH, TOTAA K&K OpyrHe, CYas mo BeEMY,
obecneynBani TONEPANTHOCTE K HEMY,
MPENATCTBYR ATAKE HHCY/IHHA NEPBLIMH
ENeTkaMi. 3TH BTOpLIe — MOpeAnono-
MHTENENO cynpeccopuble T-numboun-
Thl — HE HMEKOT HHEAKHX HeOBMuNHBIX
PEUENTOPHBIX MONEKYA # Mo GHOXHMH-
HECKHM MAPKEPAM HE OTIHYAIOTCH OT
UHTOTORCHYECKHX T-nHMDOUHTOR.

Ceftyac Kann W ee xOnferw IKCNepu-
MCHTHP }’H'.'FT C T’;IHHE‘]’E!IIII;IM’I{ MEBILLANMH,
BLIPAGATRIBAOWAMH WHCYNHH Yenope-
ka. Oxa3anock, 9To ITH EHBOTHBIE TO-
NMEPAHTHE K YelOBeYeCKOMY HHCYJIMHY,
XO0TR B nepHdepHUECKHX OPralax ¥ Hux
I'I[‘!HC&'TCTH}’H}T HHCYNMHH-PEAKTHEHRIE
T-numpounTn, «Mb eme panekn ot
TOro, 4To66 YCTAHOBHTE MEXAHHIM TO-
NEPAHTHOCTH 3THX KneTok. Ho ux anep-
rus seno obparama, — rosoput Kann.
e Hmlum HE Bbl3LBACT COMHEHHA, 4TD
CCMH Mae KNOHANLHAR [enens o BHO-
CHT IMech Kakoil-To BENAaN B TOREPaHT-
HOCTh, TO BEAQ 3TOT HEBEMHKY.

Mo mpcamo Kann, MexasmiMel K10-

BLIJENEHHBLIE
LUMTOTOKCHWYECK ME
T-NAMD

WHAETUWBEWPOBAHHGIE
T-NAMSOLNTEI

NEYEHWE
BBEAEHWEM
T-NTMM®OLUWTOB

HANLHON Oenelu, KNOHANBRON aHeprim
H CYNpEccHH NeficTBYOT B HMMYHHOR
cHCTemMe DOK O DOK, BRIILIBAR, BEPORT-
HO, TONEPAHTHOCTL K PAINIHYHLIM AHTH-
redam. KakoR w3 mexanmsmos Dyner
neficTROBATE B TOM HAH WHOM Caydae,
BOIMOMHO, JABHCHT OT KOHUEHTPRIHH
KOHEPETHOTOD AHTHTCHA: TONCPAHT-
HOCTh K Denkam, pacnonaraiouMes Ha
NOBEPXHOCTH KINCTOK — TAKHM, Kak Ben-
k1 MHC, — momet GmTe 0bycnoenena
nNenemdedl, a B Coydae WHCYTHHA W OPYIHX
PACTBODHMLIX GenkoB, NPHCYTCTREYIO-
LUIHX B KPOBH B HEBBICOKDOH KOHLICHTDA-
MR, MOXEeT NefiCTBOBATE CYTIPECCHA,

Haseodenue mocmoes

Ecmu Teopis Kann sepna, 70 v TpaHe-
TEHHEIK MLIIEH, NOCTENEHHD NOBLILIASR
YPOBEHL IKCIPECCHH MHCYIHHE, MOXKHOD
AOCTHULR TAKOA ero KOHUSHTPaUHH B
KpOBH, npH KOTOpOH Byner npouMcxo-
ONThE KNOHANLHAR geneumA,  «Econ
YAACTCA 3TO OCVILECTEMTE, R AYMAD,
MHOIOE I'IP(HIEHHTC! B HMMYHONOIHYE-
ckHx 3abonesannax», — crazana Kann.

M ee panexnsl HAXOOAT uBOH OT-
KMHE CPeaH uMMmyHonoroe. «H He yee-
PEH, NTO KNOHANEHON nenenvel obmmc-
HRETCA, NOYEMY B HODME ODraHHIM He
pearnpyer Ha cobcreeuneie Genkn —
.'\.il{l!."lllfl, 'I'I!PEDTFIDG}'IIHH HITH [?Elll:]’!lTl‘ll'l
ALETHAXOMHHICTEDAIL, — DPAIMBILLIE-
et J1. Craitiman 13 MennuHHCEOR LKo-
nkl Crandiopackorg yHUBEpCHTETA, —
Hactano BpeMs TNEPEKHHYTE MOCTHE
MERY HIRHIHBIME  IKCNEpHMEHTAaMH,
KOTOphie ceflMac BeayToN C Leibio H3yue-
HHA cenekiHH T-nuMPOINTOR B THMYCE,
0 ayTOMMMYHHBIMH 3800neBaHHAME,
OOYyCNORNEHHBEIMIA  WMMYHHOR  aTakoi
TeaHel, conepxaimy 3TH Bemkiw,

XOTR HMMYHONOIH, KK IPABKHND, CO-
rnawarTes co CTalHMaHoM B TOM, YTO
HX MPEACTARNEHHA O MEXAHHIMAX ayTo-
TONCPAHTHOCTH He ODBACHAIOT NpHpO-
Jikl ﬂ.}'TGITh{M}'HHH! Eum:a]-lch, OHH TEM
HE MECHEE CTPEMATCHR NOCKOpe: HCnoONb-
IOBATH YHE HMEIOUIHECH IHAHNA O1A e-
yernud Bonersix. B GonbuMHCTRE TAKHX
TONLITOE BAMHAS pOnb  OTBOAWTCH
OHPEHEHEHIII:IM J'.I'HMIiHJI.iIITﬂ.M‘ ¢ KOTO-
PHIMH CBRIAHO manHoe 3abonesanne.

[ wawane neta 1990 r. Crafnman c
COTPYOHHEAME, a Taxwe Xadnep u Yaii-
HEp HEIABMCHMO HACHTHOHUHPOBANH
pebonbiuye  rpynny  T-nMMmdoUrTOoR,
OTBETCTBEHHLIX 38 paCcesHHBR Cxne-
po3. PepenTopkl aHTHrEHA HA ITHX
KNeTkax, No-BUAHMOMY, BCErfa coaep-
HAT OIHH 13 HYEThIPCX HECKOLED Flﬂ'iﬂl'.'r-
yaoIHRcA Genkop, HalnIBaeMBIN [§-me-
nsanMH. (Monekyna T-EneTouHOrD peLeli-
TD['.'IH. COCTOHT H3 HB}'K pﬂ.lﬂ HYHLIX ITOSH-
NenTHANLX uened, oboIHavaeMLIX o W
3, NpHYeM CYLLECTBYET MHOMEC TBO Dad-
AHYHBIX MCHETHYHECEMN IIET:["PMHI“I[KTH-‘!II-
Heix hopy 0boux 3Tux Genkos.)

NMPOTHUB CAMOIO CEBH
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Buissnenwe cneungHyecknx  T-nim-
oUNTOR, CBAIAHHBIX ¢ AYTOHMMYHHLI-
s BoneaHaMH, OTKDOET BOIMOMHOCTh
MCYCHHA I'E}'TEM H'-IEIH'I‘IHTE."IHH{'!'“ nene-
IIHH WK CYTIPECCHH ITHX KneTok. Takoe
NeveHne NPeanoiaraeT HCNoAbIoRaHue
BLICOKOCTIELMOHUHEIX  MOHOKTIOHATE-
HEIX AHTHTEN H CHELHANLHO MONyYeH-
HbIX NENTHOOE, CHOCODHBIX CBRILIBATE-
CA TONBED ¢ akTHERLIMKA T-muMmbonnTa-
st Wi ¢ Genkasmst MHC ua nosepxso-
CTH KNETOK, MPencTARMAIOLLIHE aHTHIEH.
HNna Gonbiveit 3hhexTHBHOCTH MOXHO K
AHTHTENAM MNPOTHA H}'TUPE—HHTHEII!;[K
T-numMpouMTOE XHMHYSCKH TPHCOCTH-
HAETEH TOKCHYHLIC AreHTh, TAKHE IiMM}'—
HOKOHBIOrATHI BYyOVT HE NPOCTO BLIBO-
JMHTH W1 CTPOA BPEAOHOCHBIE KNETKH, 2
yOHBATE MX.

B mnoeane MeToOsl NedEHHA BYTOHM-
MyHHBIX BoneiHefl NomxHM NOAABNATE
AYTORMMYHHBIE DPEAKLHH, HE BbIILIBAN
OCTOFHEHHA 1 He ocnabnas KMMYHHYIO
cilcTeMy B tenom, PRI Komnanuii, 8 Tom
yucne Xoma Corporation 8 bepran (wrr.
Kamupopuur), Centocor Corporation 8
Maneepue (1T, Mencuneseanua) u T Cell
Sciences 8 KemBpunme (1o, Maccavy-
CeTc), yme IauumMaroTes paipaboTxoft
thapMaEKONOrHYeCKHX MpeEnapaTos, oOT-
BEYAIOWINX ITHM TpeboBaHHAM.

Yinext MCNONLIOBAHHA  MOHOEIO-
HANLHBIX AHTHTEN H TE TPYAHOCTH, KO-
TOPLIE BOIHHEAKT HA ITOM 'il}"l'lllII ne-
MOHCTPHDYIOTCH HA TIPHMEDE IKCIEDH-
MEHTANLHOTO ANNEPrHYeckoro Huecda-
nomuennTa (OAD) nabopaTopHBIX M-
BOTHEIXN, YACTO HCNONLIYEMOrOD B Ka-
YeCTBE MOOENH PAcCEsHHOMD CKNEpO3a.
Yrobt epwi3BaTe 3AD v Mbinefl unu
EpBIC, HM HHBELIHDYIOT OCHOBHLIH Be-
NOK MHCTHHA. HMM}"HIIBH CHCTEMA EH-
BOTHOIO, NO-BRONMOMY, CEHCHOHMHIN-
PVETCH K 3TOMY Benky Kak K anTureny w
IATEM ATAKYET HEPBHYIO CHCTeMy cob-
CTHEHHOID OPraliiIMa, NTO BEOET K TH-
WEThIM MOCTENCTRHAM.

B 1988 r. ope rpynnel HCcnenoBaTe-
neit (onua noa pykosoacTeom Crafama-
Ha, npyras — JI. Xyma w3 Kanudopanui-
CKOrD TEXHONOTHYECKOrD HHCTHTYTA)
HEJABHCHMO YCTAHOBUMH, YTO PEIENTO-
pel avTHresa wa T-numdounTax, oT-
BETCTBEHHBIX 33 BOIHMEHOBEHHE JAD,
BCErA8 CONEPAT OANY W3 ABYX S-uened.
CrafnMan M ero COTPYOHHEH BBOMIHTH
MbiuaM ¢ JAD aHTHTENA NPOTHE OIHO-
1o 13 3Tix Genkor. PeaymhTathi Npeaso-
M Boe o@Maoaknd. Y DonblumpcTea
Mbiieli, kKoTopwe BcnencTene A Gwi-
1M YACTHYHO HAH MONHOCTLID NaPanuio-
BiHbl, BOCCTAHOBHIAACH NOOBHMHOCTD.
Kpome Toro, BBencHie TaAKHX aHTHTen
JNOPOBLIM HHBOTHLIM, CYIIR DO BCEMY,
NMpPenoTBPAILIATD paiBHTHe 2AD NPl no-
CNEVIOULITK HHBEKIHAX ocHORKoro Den-
Kd MHETHHE,

Kak cooblumn Xy B Hi0HE NPOLLIAOTO
ria, 0H H &0 KOfmerd OPpoODITHREHIH
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PEBMATOMAHbLIA APTPUT obycnosnex Tem, 4To T-numIOLMTE NPOHMKAIOT B Cy-

CTAE M aTaKy0T BLICTHNAIOWYI0 870 CHHOBWaNLHYIO obonoury (cnesa ). Ha murpodoo-
Torpadiuu ronoBkW Geapa B NoOpaxeHHOM TaloheapeHHOM CYCTaRe (Crnpaes ) BugHa
WILRIBNEHHAA NOBEDAHOCTL, KOTOPaA JONMHE OkiTe FAAOKOM.

oneiTel Crafimada. OxH HHBEUHPOBATH
MBEIIEM ¢ FAD KoMBHHAINK IBYX AHTH-
TEN NPOTHE T-KAETOYHLIX PELENTOPOB,
H3 § ®WMBOTHRIX ¢ FOANCKO IALNEIIITHM
A3 4 nonpaElTHCcE, a ¥ 19 w3 203a0po-
BhiX TAKHE HHBCKIHH MPENOTBPATHIH
paseHTHe DonesHn, NpHNEM Y ETHHCTREH-
HOfl 3abonemiuefl MLIUIH  CHMITTOMBLI
3AD ObnH BuIpaensl cnabo,
Ouesunneifl  TepanesTHyeckuil -
(EET aHTHTEN B 3THX ONLITAX OAET OC-
HOBaHHE HANEATHLCA, YTO B KOHIE KOH-
LOB yaacTor pazpaboTaTs ananorHuHee
METOOLI NEYEHHA DACCEAHHOTO CRIEPO3a
W OPYTHX ayTOHMMYHHBIX 3abonepanni
yenopexa, Onnako npexcie HeobxoOAMO
ele MHOTOE BhIRCHHTE. «Boe xe omHo
#upoTHOE 3aboneno. XoTenock Owl no-
HATL, B YeM TYT ACH0», — PaIMBILLITIAN
konnera Xyna [1. 3annep. MNMoaxe ok ob-
HAPY®MA [pe PEOKO BCTPevaloliHecs
rpynnst GnskopoacTeeHtsin T-nuspo-
LUNTOR C pa]ml'iHI-lM“ pcucn‘rnpamn BH-
THIEHA, KOTOpLIE, NO-BHONMOMY, pa3-
MHOKAKOTCH H ATAKYHOT HEPBHYHO CHCTE-
MY. 3annep nonaraeT, uTo Kakoe-To Ko-
NHYECTBO TAKKHX KJIETOK HMEETCR ¥ XEu-
BOTHOTO W B Hopme. «Beck, Bonpoc
TOM, KEKOBD 3TO KONMHYECTRO, » — MOA-
yepkneaeT oM, He Hokmoyeno, 4To npi
CEHCHONTHIALIAN HMMYHHOR CHCTEMBI K
KaKOMY-NHG0 aHTHTeENY pPeNko BCTpoda-
WILLIHECH ENETOMHBLIE KN0HBI HAYHHAKOT
HHTEHCHBHO PaIMHOMATECH, 3JaMELIAR
cofofl KNeTEN, HERTPANWIOBAHHEIE Te-
paneBTHYECKHM BO3OeACTEHEM.

AKMueHan saKyuHayul

Mpn TepanesTRveckoM BoanelcTBHA
HA HEANEKBATHO AeACTRYIOUIYVIO HMMYH-
HYH) CHMCTEMY € UETLI0 £e KOpPeKuMH
ROIMOMHA CHTYAIINNA, KOTIA 3TO BO3ned-
CTBHE CO BpeEMEHEM HHBENHDYETCA Ca-
moft mmyHAOR cHeTenmoll. [Ine agdek-
THBHOTO MeucHHE HeoBxoaumMo npenoT-
BPATHTE TAKYI0 CHTYauno. [MTo Muesnio
Xadmepa W HEEOTOPBIX ADYIHX HCCTeno-
paTenell, onTHManbLHOE PEIICHHE Tpo6-
feMbl COCTOHT B TOM, YT00B NOMOTATS
AMMYHHON CHCTEME KOHTPONMHPOBATD
cebn, mubo CTHMYIHPYH MEXAHHIM Cy-

NPEecCHM, eclH TAKOBON wmeeTcA, nubo
HHOYIIHDYR ET0.

H3 pcex cyllecTByUMX Ha CErom-
HAWHMA OeHs MeTonoB Hawbonee npw-
rofina mns ITof nend aKTHBHAR BAKIH-
HAUMA, npeanowensHas Koo H ero
konneraMi 8 mavane Bl-x romos. Onm
HINEUMBATH KpBLIC ¢ A3, HHLEUHDYA
HM 0BeIBPCHEHHBIE KNOHB MHEEITHH-DE-
AKTHBHMIX T-MuMGBOIHTOR, nNONYYEH-
HEIX M3 TEaHER camux BoNbLHLIX EHUBOT-
HEIX (KMeTEH NPeaBapHTentHD HHAKTH-
BHPOBAMH XHMHMECKHM BOIOcHcTBHEM
HTH we oGnyuenuesM). o scell pHANMOD-
CTH, BCAEOCTRHE BAKUHHAIINE NOBRILA-
Mack 4YBCTBMTENBHOCTS OPraHMIME K
ATAKYIOWINM MHEMTHH KNeTEaMm, KOTO-
puie BsImMBAOT FAD. B peaynsTarte
AMMYHHAN CHCTEME NONABARNA NATO-
reHHLIE PEAKIHH,. Y TBepHOan, YTO dHM-
MYHHAR CHCTEeMA, TO-BHAHMOMY, BOC-
!I'I]'.IIIIHMIII!B-ZI K T-K.FIETUII!!.{.'!H BAKLHHA-
IIHH®, KD'}I-T CYHTaeT 3ITO JOBOOOM B
NOAb3y NPencTaBNeHHA O CYTPECCHN Kak
0 HOPMANBHOM MCXAHHIME HMMYHHOMN
CHCTEMEI .

B 1988 r. Xadnep i YalHep nepebimMy
ApOBEPHN TPHTOOHOCTL 3TOTO NONXO-
oa oA gedeHns mogefl. Oun npoBens
HeboabLHe KIHHAYECKHE MCNLITANKA (B
HIX VYACTBORANT 4 GONLHLIX pACCesH-
HbIM CKAEPO30M B cAMOR TAXENON cTa-
IHH; O0LINHBIC METOOBE TEYEHHA HE NPH-
HOCHITH HM obnergeqns) ¢ UenLio yera-
HOBHTL, BE3I0MacHa NH N YeNOBEKa aK-
THEHAA BakuMHauums, OOHapyxue ¥
DONMLHLIX ONpeneneinsIe KoL T-mm-
$OUHTOB, KOTOPBIE, CYAR N0 BCEMY, Pa3-
MHOMRANHCL B KpoBl o Hepaioll cHoTeme,
HCCIEfOBATENN PACTIIIH 3TH KNETKH B
K¥YIBTYDE, NOOBEPTATH HX XHMHYCCKOMY
BO3neficTENO, 4TOGKR NHINHTE NATOTEH-
HOCTH, M BBOAHIH 0BpaTHO BoNbHBIM.

MNMoka wTo HHKaKHX noBourbix Mhdek-
TOB ITOr0 BOINEACTRHA He MPOABHIOCH;
rnpasaga, KAK oTMeyaetT Xadoep, rpynna
HCTIBITYEMBIX CHHIUKOM Mana, 4Tobbl
MO¥HO Oeino aenaTe kakme Bwl To WR
G610 BIBOOLI 00 D PEeRTHEROCTH NEye-
muA. B npouwos roay P. ae ®pia w3
Bonsuuusl JleAnerckoro yHHBEPCHTETA
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HaYan AHANOTHYHOE MEYCHHE YEThIpeX
GONLHLIX PEEMATOHIAMLIM APTPHTOM,
HCNoAL3IYA Knousl T-numdounToe, no-
NYHENHLIX W3 NX BOCOANCHHBIX CYCTaE-
BOB,

Xadnep u Yaifinep paccMaTpHeawT
ITY CEOH pabOTY HE TONBKED KAK NPEIBa-
PHTENBHYH A NPOBENEHIA BNoChencT-
Bl KNHHHYMECKHX HenbITanuil 8 Oonb-
wom macwTabe. Onn cTasunn cebe 3a-
Aauy NOAYYHTE JaHHLIE, TPORCHAGLINE
MEXAHHIM DACCCAHHOrD ckneposa. «B
ONLITAX in vilro HEALIK YCTAHOBUT b, AB-
ARETCA JIH JAHHLIA AHTHTEH MHLICHLIO,
— nofuepknsaer Xadnep. — Ina atoro
HAAQ BPECTH 3TOT aNTHIEH cHoBa Dome-
HOMY ¥ YCTAHOBWTE, TONCPAHTEH MM K
HEMY OprasfiM, Tonsko TOorna MOXKHO
CYOHTH O DOJTH HIYHACMOr0 GHTHICHA B
PAIBHTHR Jabonesannan,

Kazaplughcl CcTONb MHOMOODSUIA-
iiel, AKTHEHAA BAKUWHALMA HCTRIMH
T-mumdouNTaMil B  TEPaNcBTHYECKHX
HENHX HWMEET CYILECTBEHHMI HeaocTa-
tok. lNpouecc monyyella KNETOK B O0-
CTATONHLIX LM NCMEHHA KOJHYeCTHAX
OOXOONTCA OYeHbL JOporo W Tpebyer
GonLiuMx 3aTpaT TPYO4 M BPEMEHM.
Benw y kamnoro GoMeROro HAND Beine-
NWTE COOTBETCTBYIOLLNE KNeTKH, 3JATEM
MPOBECTH UX OMHCTKY, BbIDacTHTL B
KynbTYpe, HHAKTHBHDOBATE M DONBEPT-
HYTh ONpPCOIEHHOMY  XHMHYCCKOMY
BOVICACTEHID ANA YCHACHHE HX AHTH-
reHHoCTH. «BonbHBIX, HYRIAHLIHACA B
TAKOM JTeNeHHH, COTHN THICAY, ecil He
MILLINOHL, 8 NPHMEHEHHE KMeTOYHEIX
BaKiliiH B CTOAL INHPOKHX mMaciiTabax
TPYOHO OCYIUECTEUMOY, — 3AMeNaeT
Crafnman.

YVauTeiga® 370, WCCNeNoBATEnH Mo-
MHMO AKTHEHON BAKUHHALHH WeNbiMH
T-numdonHTaMe paipabaThlBaIOT H CO-
BEPIIEHCTEYEOT METOMLI, B KOTOPKIX HC-
OONBAYIOTCH COCUHGHUUCCKNE TEmTHIL
{T. ¢. bparmMenT GenKOBLIX MONEKYN),
ceoficTeentbie T-knetkam. Hx enonwe
MOMHO CHHTEINpOBaTE B DOMBIIMK KO-
NHYECTBAK, OOCTATOMHEIX AR NEYeHHN
MHOKCCTEE DonbHbIX,

C. Bpoctodd n ero cOTpyIHHEH B
tpme Immune Response Corporation 8
Can-Ipero CHHTEIMPOBANH KOPOTKHE
MEnTHILI, KDTODLIE ABORIOTCR Gpar-
MEHTAMW PENEN TOPOB aHTHTEHA Ha MHE-
mwn-peakTHEasIY T-nemdounTtax, Bei-
sisaolmx 3A3, B wosbpe 1989 r. oun
coo0WMH, 4TO ¥ KPLIC B peIyILTaTe
HEBEKUHA ITHX NTENTHOOB PAIBHBATACK
yeToluneocts 8 A3, Mo muenmo Bpo-
crodda, BBENCHHBIE B OPraHn3IM NenTH-
sl BRIIBIBAKT OODaIOBAHNE TPYIIL
onToTokcHvecknx T-nrmbouxTon, cno-
cobHBIX yIHaBaTh W WiIGHpaTensHO no-
OAEBNATE MICIHH-PEAKTHBILIE KIETEM.
On 3amBun, Y470, XOTH OO0 NOAYYEHHS
NONHOCTBI MPHTOAHOTO NEKAPCTBEHHO-
ro NpenapaTa eule aanexo, gUpma name-
pena B 1991 1. NPUCTYNHTE ¥ NPOBepKe

HA TOKCHYHOCTE MENTHIO0B, NPeiHaiHa-
YeHHBLIX ANA fCUCHHA pPeBMaTOMANOMO
apTpuTa.

OaHako caMa HAeR NEYCHHA Y TOHM-
MYHHLIX 3a600CRanmi ¢ MOMOUILIO Nen-
THOOB MOKA OCTACTCH NON COMHEHHEM.
Jletom 1990 r. obcymnanics eilie He
ONyONHKOBAHHLIE AAHHLIE O MNOTEHLUH-
ATLHEIX ONACHOCTAX ITOMD METOOA: B
ONLITAX HA HHBOTHLIX BEenenne T-wne-
TOMHLIX NENTHAOR B pAne caydae obo-
cTpano Tewenne Bonesnw,. Mowemy pos-
geftcTene, DeI0NACHOE B OAHOM ClyYac,
OKAILIBAETCA BPCAOHOCHLIM B OpYrom?
TonkLKo KoTna Ha 3ToT BONpoC nafloeTcs
OTBET, MOXHO BYOET BCCPLEI JAHATRECH
pajpaboTroll KiuHWYeCKOTO NPHMEeHe-
HHA NeNTHANGTO METOOA,

B ocHoBe OBYX APYIHX BOIMOMKHLIX
NOAXOA0E K J[EYEHHIO ayTOMMMYHHBIX
Doneinci NERAT HOBLIC NTPENCTABICHHA
O NPHPOOHBIX CHCTEMANX WHOYKINH TO-
nepasTHocTH. 06 ooHoM W3 3THX non-
X008 co0GUIMIN B CeHTAOPE NPOLWNoTo
rong A. Hamxs o ero konnern i3 bons-
HHubl TTeHCHALBAHCKOND YHHBEPCHTETA,
KOTOPLIE BRIILIBAMTN ¥ KPLIC TONEPaHT-
HOCTh K HHCY/IHHY NPH NOMOLLA TPaHC-
MNaNTATOR HOBOTD THIA.

ITH HCCACNOBATENH NLITAMHCL pe-
wHTe npobneMy oTTOPEEHHA TPaHc-
nnantata, obycnosneHHoro Tem, 4YTo
HMMYHHAR CHCTEMA OPraHNIMa aTakyeT
TEaHH ¢ yyxeponnbiMe Denkamn MHC.
Tpancnnantauns Geina npenomeHa
MANR Nesexis GOnbHLIX HHCYNHNOIZBHCH-
MbiM OnabfeToM, Y KOTOPBIN KIETEH
NoMAETyTouRof #eneisl, CEKpeTHpYIO-
L{He HHCYIHH, PAIpYIIEHL BoeqcTeRe
ayTONMMYHHOTO nponccca. K coxane-
i, xoTR paboTe No nepecanke ITHX
EJETOK ¥ YENOBEKA HAYAIHCE eme B 70-x
rofax, HHEEaK ue yoasanock wibemaTs
OTTOPHEHHA TPAHCIIAHTATE,

Hanxi nouen HeTPATHINOEHLIM my-
Tem. B akciepuMEHTAX HA HBOTHBIX OH
fePECAMHBAT KIETKH nodwenyaounofi
WENe3kl JOHOPA B THMYC PEUATNHEHTa B
HEaemae, 4T0 OPraHdIM-X03AHH «Hay-
HHTCAW BOCTPAHIMATEL TEaHb Tpa®C-
MNaHTaTa kak «csoiow, [locne Taxkof
OHEPALIA HHBOTHOMY-PEUNNHEHTY BBO-
munn antHTena, yGusaoume T-mindo-
UHTH, YTODM HCTOLWMTE AMEmAicA B
OpPra’miMe PeIEpB 3THX KAETOK H CTH-
MYNTHPOBATE 06pasOBANKE HOBBLIX,

Mepecaxennnie KIETKH NEPEKHBATH B
PEUMIHERTHOM THMYCE HEONPEAENEHHO
nonroe spems. Ouesnnro, OHH GLITH 38-
IIMIIERsL ©T WMMyHHoR aTtakn. Bonee
TOrQ, EC/TH TAKHE ME KICTKH JOHOPA 11e-
PECAMMHBANN TOMY XK€ PCUHTHEHTY B
Kakoe-mabo gpyroe MecTo opramHiIMa,
HOBLIC TPAHCNAAHTATH TORE He OTTOP-
ranuch,

Mo meernio Haoxe, npHcyTCTEHE B
THMYCE YYREPOAHEIR KNETOK CTHMYTH-
POBANTO HHAKTHBALWIO WITH OJelelHio He
Tonkko Tex T-numboudToR, KOTOPLIE

Orini cnocobnml yinapaTh aHTHIEHL
TPAHCITAHTATAE, HO W AYTOPCAKTHRHBLIX
kneTox. Ou i ero konnern cefiuac npose-
PRIOT, MOTYT JH NonobHBbIC TPaHCIVIAH-
TaThEl HHAYUHPOBATL TOMEPAHTHOCTH K
THKAMAM, HCMTHI THBAIOWHM Ay TOHMMYH-
HYH aTaKy; NpenBapHTENEHLIC TaHHBIC,
noxoxe, obnanexHBaioT,

Tem ppemerem Yallnep n Xadnep wc-
CNCO0BAIH BOIMOMHOCTE NPE0ADNEHNA
ayToHMMYHHON aKTHBHOCTH HA OCHOBE
SBMEHHA, NOAYYHBILIEr0 HAIBaHWE Tome-
PasTHOCTH, HHAYUWPOBAHHOR AHTHIE-
HoM. He omwn necRToK NEeT W3IBCCTHO,
YTO PEAKLIHA HMMYHHOMN CHCTEMBI HA AH-
THIEH JAaBHCHT OT TOrD, KEAKHM [OYTEM
TOT NOOATAET B OPTAHHIM. YacTo WHE-
KNSR GHTHICHA BLITEIBAET ¥ MKHBOTHO-
ro ceHcHONIMIANNID HAN ANNEprum, a
KOFa TOT ¥E AHTHIEH NOCTYNAET B Op-
TAHHIM C© MHOeR, PajlIEWBAETCH Tone-
PAHTHOCTD K HeMY. «Chenacmele Gemkn
HE BRIFLIBAIOT HM CeHcHOMMHIAINN, HE
anmeprim. Eciw 681 370 Bsino we Tak, To
npuHocuno 6w cTpawnslf spenn, — ro-
sopuT Yailnep. Kaxos mexannim tone-
PAHTHOCTH B 3TOM CHYYEE — HETDHAT-
#o. Tem we mevee Yaltuep sarannet: «C
OOMOILIEIO 3TOMNO NPHPOIHOIC MEXAHRI-
M3 MLl NMHATAEMCRE NOOAANATE AYTOHM-
MYHHBIE BOMTEIHRD,

B nocneanne roasl Yalinep u ero kon-
NErn NOKAIATH, YTO eClii KpLICaM, ¥ Ko-
TOPLIX HHOYIOHpOBAH AD, OABATH C
KopMoM Denmks mMHenHHa, TO TCHCHHE
Goneann cmarvaeToR. AHANOTHYHLIE Pe-
IYALTATH ObiMH MONYYeHLI TAKKE LN
IKCHEPHMEHTATBHO  HHIYHHPORAHHEIX
thopM apTPHTA H YBCHTa (BOCOANEHHA
cocynHcToR obonodkk rnaiioro sbno-
ka). Kpome Toro, Vallnepy ynanock sel-
IBATH AHTHICH-CNEUHDHUHYIO CyTipec-
CHIO nyTeM nepenoca T-numdounTos oT
TONEPAHTHBIN MHBOTHBIX,

«Ha ocHOBE ITHX NOANOOOB MOCYT
fuiTh paapaboTanbl HETOKCHYECKHE AHTH-
reH-CTICIHIMHEIC METONB] NEYCHHA», —
cunTaeT Yaitnep. O yuacTayeT B npo-
BEIEHIH HEGOILUIOTO IKCTICPHMEHTATL-
Horo necnenosannd B Boneiwue Brig-
ham and Women B BocTose, B KOTOPOM
Donbiikie PACCERHABIM CKIEPOIOM TIpH-
HHMAKOT AHTHIEHL MIETHHA Yepes poT,
Hecnenosatenefl B NAHHOM cnyuae HH-
TEPECYET, BOIHHKHET MH ¥ MCIBITYEMBIX
AHTHIEH-CIIEHGHUHAR CYNPECCHs | nos-
MMRET MW ITO HA TeYeHHE Jabonesanus.
IMoka kapTHHA HERACHA.

HecmoTps HAR HEOTIPENENEHHOCTL BE-
OYIOWHY TEOPHR H PAIHOrMACHA MERIY
COENHATHCTAMHE, B TEYCHHH AayTOoHM-
myHHBIX Goneanefl saMeTeH HecoMHEH-
el nmporpece. Mo wpoman cynsOun
HMEHHD Ta BETEL IMMYHONOTHH, B KD-
TOpoRl UEHTPANLHOE MECTO IAMHMAET
TONEpaNTHOCTL, O0epHYnack nNpoOTHB
YacTH cebR caMof, HEMHIOCEPIHD Npe-
HeOperas cyLWeCTBYHLWNMH TCOPHAMMN
CYNpeccHn, & TO W BOBCE DTREPras HX.

HAYKA W OBWECTBO
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Hcropns aroft GeicTpo pazsuenioinefics
OBnAcTH HAYKH NOKAIWMBAET, OIHAKOD,
KAK KOHUENIA, HHKOTNa HE NoLI0BaRn-
LUARCA MONMYNRAPHOCTLIO, BOPYT obpeTa-

eT cuny. Kok mars, ObiTh MOXET, B
OmitH MPEKPACABIA ACHE CAENILI MONY-
YAT uenkHOC I'I[EHCTBBIII:I-IHE' O CHOHE.

Hayhka n obuecimbo

Kowonasn — Opye unu epaz?

NMOBANBHOE noTennenne? Howes-

noseane necos? Jasucumocts Coe-
mrerisx lllTaTos OT HHOCTPAHHOR
wedTi? Muposoit ronon? basgpoTcTBO
cleperarentiinix # kpeauTHeIX Gankoa?
Hesuorogncnensas, Ho O0BONLHD AE-
THUEBHO NeACTRYIOWIAR TPYNNE AMCPHEAH-
LER NPeAnaraeT NpocToe CpeficTRO [N
PELLICHUA BOEX ITHX DPobaeM: KOROO,
pwnn Cannabis sativa, WIBECTHYH) Kax
MAPUXYEHA.

CTOPOHHMKH EranuIamn Mapuxya-
Hbl YK€ B TCHCHHE HECKONLKHX OCCATH-
netufi noBWBAKOTCR NPHHRTHR COOT-
BETCTBYHUWIETD JakonoaaTenkeTea. Ho
HEIABHO OHM AKTHBHINPOBANNCE, YBA-
Jan CBOM AcficTeRA c DOpLOOA 338 oXpaHy
okpysaowel cpens. Onmp, B 4acTHO-
CTH, YTBEPMOAKT, YTO € OOHOTO TEKTa-
pa, 3acaweHHoro GuicTpopacTyiiel M
PHIAOCTHBECN KoHOMneR, W3 koTopof no-
NYYWIOT Mapuxyany, momno suipabo-
TaThe Donblle UEOADIL, YEM W3 Oe-
PERLER, PACTYLUNX HA TOR e MIowany;
W3 EKOHOIUIH MOXHO TAKKe TMONYYETh
TEAHM M [PH FTOM HAHOCHTE MCHBILWA
BPEN OKPYRCANMUEN CPeie N0 CPpanNeHHio
€ TPONIBOACTEBOM WCKYCCTBEHHBIX CHH-
TETHYCCKHX BONOKOH HIH Jaxme Xnonka;
CEME KOHOMAH, KoTopoe de obnanaer
NCHXOTPOMMLIM AcfiCTHREM, N0 coaep-
wammo DenEa yoTynaeT TONEKD coc,
MECND #) KOHOINSHOrO CeMEHH W ero
BHOMACCA MOTYT CIYMHTE HCTOMHHKOM
LR NONYHEHHA HOBOMO BHIA NOPIOMEro.

HMoelHeinv  BOOXHOBHTENEM  ITOMO
moixenis cunTaeTch [Lx. [epep, sono-
catwift sepInna w3 Kamdopuuu, Beem
WinecTHBLIA HApKOMaH. « 5 w cefluac Ky-
PI0 MapHXYaHY®, — NPOPLIYAN OH B
TpyOEY BO BPEMS HEJARHErD HHTEPBLIO
no Tenegony. [epep iassMn, 4TO wOH
MENTEET O HOPKOTHYECKOM OpiTen, 4T
Okl AN FEITH B JOMAX, CAENAHHBIX M
NpeccoBanibx crednefi KONOMIN, YHTa-
TIH raseThl Ha Dymarre w3 KoHOIAN, HooH-
JIH OJIERAY W3 TEaHH, TpoHaBenensof Uy
KOHOILIN, E3IHIH B aBTOMOGHNRX, pa-
GOTAOUWMX HA KOHOTIAHOM MeTalone,
W nase 33 obepoM ynoTpeGnsie Hak-
TOK W3 EQHOMIAHOTD CEMCHH.

Mate ner waxan [epep manucan W
onyGITHKOBEN HCTODRHED BOIICNLIBEAHHA
i ynorpebnenna xowonnu. Ero xewra
nod Hansampes « MimnepaTop He HOCHT
HHEAKOR Onexas», MO CNOBAM CaMoro
asTopa, pajownacs Gonee yem 100-Thi-

cruiBIM THpaXKOM, B Hell, B vacTHOCTH,
rosoputca, uto Tomac Mxeddepcon
OOHWM H3 NEPBELIX W3 YHCIa paniux ne-
peceneHnen CTAN BLIPAIABATL KOHO-
M0 Ha ceoell depMe W 9TO Napyca W Bak-
T AMEPHKEHCKOTO BOeHHOTD kopabnn
aKoncruryiiay Gy coenadbl W3 BO-
NOKDH EOHOMTH, TAK #e KaK H nepesti
pauHonansuei dnar CUIA, coowTeif
Bercu Poce, H nepesie MXHHCH Buprnl
Levi.

HeficTerTensHO, EOHOMAA HWINABHE
HeiNE OOHOM W3 BANHERLLINX CENLCKOXO-
InficTReHHBIN KyneTyp CULA, xoTOpas
HCTIOTBIOBANACE NNMA  NPOHIBDOCTEA
TraHelt, nepesok, Gymarn u apyrof npo-
ayxunn. Kax yreepsaeet Iepep, e Boi-
pensipanite Guino 3anpemedo B 30-e ro-
Ou W He W3 coobpamennht yrpoiw Imo-
POBLIO, & NOTOMY 4TO OHa Grna neyron-
A ApOMBILLTEHHHEAM (TAKHM EaK ra-
IETHLIA MarHaT Yunbsas XepoT), npea-
MOMPTAEBLIHM HCNOIBEIOBAHNE fepesa |
nedrrenponykTop. Ecni Gm1 Ml BHOBb
BEPHY/MCE K NPOMIBONCTEY KOHOILIM,
ropoput lepep, 10 wITO cnacno B
MTAHETY®.

Opyrue cneunaiucThl CHNTAOT apry-
senTl Mepepa neckons Ko NPeyBenmyen-
weivi. Taxk, JI. Macto w3 Hemscxoro
YHHBEPCHTETA, JaHiMaUMACE HCTOo-
piell HENETANLHONO TPOHIBDOCTEE M
NPHMEHEHUA HADKOTHEDE, YEE1MBAET,
yro XepcT B CBOHX rajetadl oTKpLl-
TO BLICTYNAT NPOTHR BCEX HAPKOTHKOB,
@ HE TONBKO MPOTHE MAPHXYAHEL,
K. xonc w3 Chywbsl cenbcroxoanficT-
BEHHEIX HWOCNEOOBAHNA MWHHCTEPCTBA
cenbokor xoamficrea CIIA noBannweT,
4YTO, HECMOTPH HA YHHBEPCANLHOCTL
KOHOIUTH, BCE &€ MPOMIBOOHBIE NPOOYK-
Tl MOMHO NOAYMHTE W3 APYTHX pacTe-
Huil, NpHues Bones IKOHOMMUHD.

lNepep B CBOIO OMEPENE CAMOHANECHHO
J@SRNNeT, ¥To roTos JannatuTs 10 Teic
nonn. nodoMy, KTO CYMEET OOKAIATH,
Y10 OH Henpas. On OPTAaHN30BAnN OBE
rpynnsl — Kosmmepseckifl cora npons-
BogWTENnell KOHOMMH # B ONOIHINID EMY
TlsnaceHne 3a NonHLA 3anpeT Mapuxya-
Hul, uTobn oO6REKTHEHO PacCYIHTh
cnop. O Takwe WHPOKO BLICTYMAET C
NEKLMAMH W OPTaMHIyeT pexnaMHble
pannu no crpaxe. B cesrrabpe nponuo-
ro roga lepep BeicTynan 8 Maancoxe
(T, Brckoucun) va edecTueane» 8 3a-
WHTY MAPUXYaHLl, HA EOTOPOM Tp#-
cyTcTBROBAND |14 ThIC. YENOBEK.

lepep wenuiTHBaET TPYOHOCTH B

MpHENEYEHIN K CBOCMY TRNMEH0 nill-
neix nearenefl. Tes xe menee eMy ya-
nock AOBHTHCH COrAACHS THABIOID NPo-
kypopa wr. Kenvykxn I'. ManGpefiTa,
yrobe on GannoTupoBanch Ha Bwbopay
ryGepraTopa 8 ceoem witaTe B 1991 1.
HA nnAThopMe ACraMHIANHN MapHxya-
ik, [anBpefiT, koTopsifl NMPOBOONT
NpeasMGoPAYI0 KOMIAKHHKD, PATHEDKER
B apTomobune, paboTamomes Ha M-
IeNLHOM TOTANBE A KOHOMMAHOM Mac-
nie, YTECPMAAET, WTO ¥ HETO BCTh LUAHCH
wa nobeny, OH, B YACTHOCTH, YKAILIBA-
e1, uTo B 1983 r. emy yRANDCL MONYYHTE
Gonee 40 Thic. ronocoB Ha embopax
YIIOMHOMONEHHOTO N0 OpOIERe Cenb-
cxoxoIsficTeennoll OPOOVKUHH, OKOH-
YNBILIHXCA 008 HErO HEyaaywed, W 94TO No-
nynapuetf 8 CHIA » wa Janase axTep
Vi Henkcol nNoMAepKHBAET EI0
KEHAKAATYDY Ha npencTosumx awbo-
pax. «B noAHMTHYESCKOM CMBICNE, — 33-
pepser ManGpefT, KoTOpwIll pajgenscT
ITYvInaImM Depepa B OTHOLEHUH fera-
JHIALUNK KYPCHHA MapUxyausl, — A Oa-
NAHCHPYIO HA OCTPHE HOME».

Tenept 0 KpHInce B chepe NPOIAKH H
NeTanuIauMy Mapuxyant. [nay, paipa-
DoTanRbIf  YTIOMAHYTEM  Kommepse-
CKHM COIOM, NMPHILIBAET K NEraiiia-
UMW MADHXYEHBI, CHKeroaHsifl 00neM
npoaax KOTOPoA N0 CAMBIM YUDEIHEH-
HbIM OUSHKAM COCTARMAET B HACTONILICT
Bpema 50 Mapn moong,, a TAKME HOMY-
ckaeT, WToDbl HAXOOMLIWECR HA I'DAHH
DankpoTcTea GAHEN NONPABAAIH CBOH
Oend nyTes HHBECTHPOBAHWA CPEncTs B
TOProanio HAPKOTHEaMH. 3T0 MOKHO
PACCMATDPHBATL KAE NPH3LIB K co3aa-
HIO COBMECTHONO MPENNpPHATHA.

KOHOMNNA, ua koTopo@ NoNy4YanT Mapk-
XYEHY, MOMET QOCTUIaTh 8 BRICOTY 3-x M
W DONee BCero 3a TpW MecAua. DoTtorpa-
thwr npepcTaaneda CnysGod censcro-
XOIARCTEEHHBLIX HoCnegosarua CLUIA.
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CKa3ska 0 poXXfecTBeHCKOn TeopeMe Pepma

AH CTIOAPT

b/l KAHYH poxoectsa. B xo-
NoaRol, larpomoxneHHof ¢TO-
namMi KOMHATE CTPENKH CTADHH-
HBIX HACOB HEYMONMHMO TPHONHKANHCS K
BEPTHKAMN, MOKa He NOCHEIIANCA Mep-
IR 380H, BoIBECTHBIUMA o6 oxoHua-
HuH paborel. Bob6 CkpaTuHT* npomax-
Hyn eTpasmuuky amBapnoft kuurn npomo-
kamkoft Mebuyca, ¥ woTopoR Grna
TOMEKO OIHA CTOPOHA W MOITOMY Yep-
HWNA HMKOIIA HEe TPONHTLIBANN €8 Ha-
CKB03b. OH 3aXN0MHYA KHHIY H Nono-
HH ¢€ Ha NMOAKY. JaBTpa — NpainHuK.
Crnenyiomme 4! (dbaktopman) uacos —
vepaboune. O\ Hanen naneTo W wapd,
KoTopeii Owinl yKe HACTONLKD MOTep-
TEIM, 4TO ero (PakTaIbLHAR paIMEp-
HOCTH Obina Messie 2. [To nyTH Ha BRI-
RO OH TIPOLIET MHMO KOHTOPB! XO3RHHS
JNEBKH.
— CHacTnMeoro poXdiecTea, MHCTED

* B 1ol cxaike BCe WmeHa oeficTayio-
LUHX THL NPIOYMERE aRTOPOM N0 AHATOTHEH
€ UMEHAMK reposs oaHof 1« PownecTnes-
cknx nosectefr Y, [IHKKCHUE W NOITOMY
NMPABOOATCA HAMW TONLED B TPARCANTEpA-
umMe. — flpum. peod.

Cryom, — NPHBET/IHBO CKAIAN OH.

— [la Gpock Th! — npoOBOpPMAN CTa-
puE. — JlaBKa 3aKPLIBAETCA HA pOMXIe-
cTB0, Cxpatunt. Tl 3Haellk, YTO 3ITO
IHAYHTT

— 3DT0 IHAYNT, NTO ¥ HAC BRXOTHOH
newib, MucTep CTym.

— 370 3HaUNT, CKPITUMT, UTO ¥ Hac
3anTpa e Hyner nokynarenci. dews 6ea
BCRKOrD Aoxona. deds, Korna Haw cta-
paifl nobpwA maraaunung «MaTemaTu-
YeCKHE PelkOCTHR HE BRIPYYHT HH KO-
nefku.

Enea nu 310 Omin nooxonsmmft mo-
MeHT, Ho CxpaTuuT obellan xeHe cmpo-
CHTh...

— 3-3..,, cap?

— Hy uTo ewe?

— Bni obewiany MHe HeGonbluyio
POMOECTBERCKYHD MpeMuio, cap. 2To
ans JIxuma, cap, MOEro MIAIILETO, OH
Y MEHF BEYHO Kanpuimeyaet, cap. Hy,
cobcen wHeBonbmyeo...

— [Mpesmo? Tlpemso! Ewe oomo
cnoepo CEpITiHT, # Th yBoneH!

CepsTunT yen paccTpoenusfi. On-
HAKD K TOMY BPEMEHH, KOOa OH O0Len
o JoMa, POMASCTBEHCKOE BECENOE Ha-

Cmydax nocMompen sepes modyaockon na 147 Monem, JEX06UNT RO NOYNOM CM0-
JAHKE
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CTPOEHHE BIRAD BEPX, W FWINE Cpadly
npeacTasMnack eMy Sonee paaccTHORM.

— Kag, wukakux nonapkor? — soc-
EaHEHYn [Danm.

— Ilpunerca obolitics Ges nonap-
KOB, CbIHOK, — ckKalan CkpaTumT,
YYBCTBYH, KdK €0 XOpOIes HACTpoeHHe
JATYXAET MO IKCOOHEHTE,

— # xouy nonapok! Hoeyio Teopemy!
HMnn 8 kpafinem coywae sakyro-nubyns
nogepanyro nemmy. ¥ Yapan Mukenca
€CTh NpexpacHan Jesma. du uro tam,
Name THNOTEeIa NyYILe, YeM HHYero!

— Mie ovenb ®ansk, JxumM, HO Mi-
cTep CTyox He XOWeT PAccTaBaTECA CO
CBOMMM rHOOTEIAMH. BOWCh, 4TO MHE
He BRIGHTE H3 HErO NaMe NMPAMOro Hpo-
THROPeYHA. ¥ MeHA COBEPLIEHHD HHYETO
HET,

— Teoll WemoOCTATOK, Nana, B TOM,
qTo ¥ Tebr Het wecTomobus. Te non-
wen nonpocnTecs B Tudaropoeceufl
KOMHCCHOHHLIA MaATa3uH.

— A ne roposii wenosex, [oxmumM, HO R
HHKOC[a HE YHHXKYCH 00 TOro, ytobs
NPOOABATE MOHOLWEHHEIE MPAMOYTOIE-
Hble TPEYIONLHHKHR ¢ NEPEBEpPHYTOR I'H-
noTeHyiof! — CepaTanT 3acTasun ceha
YyCOOKOoWThECA. — Ham mpuaercs no-
BONBCTBOBATLCA TPaIMUMOHHBIM  ITY-
OMHTOM, ocTaBmmMc eme ¢ TMacxn, w
Thi OyOenmb pan # ITOMY, KK BOE ODY-
rie. Hy, & ccne moseieT, To MOMET
BuiT ® oTkonaw crapsifl napafokc,
noJaperatsiil MHe TeoeR MaTephio. Coe-
Has NOOKMAIka M3 NOrHEH — ¥ oH Gy-
NeT KAK HOBeHBKHA,

— HutynTHBHas normea’ — ¢ Ha-
nexnof B ronoce cnpocun Mxum. — He
npocTo obkIHAN ePYHAR, THNA NOKE —
HeTHHAT

— bnecrainan HIeR, MO Mank-
4K, — cornacunacs CkpatunT.

Jwum yOanuncs, HE BPEMA YMHPO-
TBOpEHHBIA, ocTasne CEpaTynTa B NH-
LOPANOYHLIX NONBITEAX HAATH YTBEDHK-
OEHHE, HCTHHHOCTE WITH NOMHOCTE KO-
Toporo Guino Okl HEBOIMOXKHO YCTAHD-
BUTL. OH peLsin TO3BOHHTE MHCTEpY
Cryowxy, wTobel HONpPOCHTE ¥ HEro MC-
THHHOE NOTHYECKDE YTBCPMICHHE, HO
KOMMYTATOD OTBETHA EMY, NTO Tene-
$OH OTEMIONEH, NOCKONLKY AM CHIL-
KOM PEOKO MONLIYIOTCH.

B senpubpansoll ksapTipe Ha npy-
roM KOHUE ropona muctep Ctyme yor-
POWACR NOYIOTHEE B NOCTEN; B MO/I0BE
er0 MENMLRATH MBICTH O JOXOAAX W HAND-
rax.

Ou npochyncs, KOraa XOmooHsii pe-
TEp JALICBENHA WTOPL! W 3anpebekan
No OKOHHBIM cTerknam. OH BeKOUMA C
KpoBaTH, 4To0M 3aKpEITE OKHO, HO C
yOHBAEHHEM YBHOEN, YTO OHO yae Buino
sakpuTo. OTKyna ®e serep?

—  Cryyymwsax, — NOCALILIATCR
anopeud ronoc. Crynw Gpocunces ob-
PATHO B NMOCTENE H 3AKPLIZICA ¢ MOI0BOR
OICATOM.

3AHMMATENBbHAR MATEMATWKA

— KTO ... KTO TH?

— HA,— npoMLINAT FONoC, — AyX Te-
opeM npownoro. A npawen, 4Tobu
BIRTE Teba ¢ coboi, Ctynx! — noyx
NMPOTAHYN CEBOK THIUEHHYIO IIJIOTH DYKY,
# CTymk HEXOTA KOCHYNCA e2.

Bresanno oHH 04V THANCE B KOMHATE,
OTNenaHHofl KpacHwiM gepesom. Yeno-
BEK B YCDHOM MAATHE MHCAN YTO-TO Y-
CHHBIM MEPOM.

— I'ne M7 — copoenn Crynx.

— Ppavuns. PoxnecTso, poBHO
350 net ToMy nHazan.

— Kr1o 37107 THN B MepHoMT

— DmenTnemen B napure, CTynw, —
BenuEuft mMatTematHe  [lscp Pepma,
Bonswe Beero nisecTHLIA croell Henoka-
JaHHOR wnocnenHes TeopemMofl, # oaMH
H3 OCHOBOMOMOMHHKOB TCODHH uMHCEN.
OH NUILET NHCEMO CBOEMY NPHATENO
Mapuny Mepcensy. Ecnm 6w Mz sepuy-
MHCE B HACTORLIEE, TO MOTTH OBl Mpos#-
TATh MHCHMO B NOMAMHHHNKE, OHO TaTH-
porano 25 nexabpa 1640 roga. B nucek-
me coobmaeTca of yAMBHTEALHOM OT-
KEDBITHH,

— H uto e 370 Guno 3a oTEpeITHE?

— OHO HIBECTHO KaK POMIECTBEH-
cxan Teopema epma. Hekoropeie opo-
CTHIE HHCMA MOTYT OblTh IPEOCTABAEHBI
B BHIOE CYMMBI KBAODATOB OBYX 4HCEN:
HANPHMEDR,

§= | +#=1242
HITH
3=4+ +9=2 4+ 32,
Opyrue #e NPOCTHIE YHIA HEBOIMOMHO
NPEnCTABNTE B 3TOR dopMe; HanpHMep,
3 w11, Pepma Bawen cnocob painy-
YATE ITH NPOCTHIE YHENA.

CTyns OoCcTan M3 KaPMaHa JaTpenasx-
HYIO IANHCHYID KHHMKY ® Haual C4M-
TaTk. Berope OH pelunn 3anauy ans scex
qncen Merbiunx 100 {(eM. Tabnuuy ssep-
XYy Cnpasa).

— Thl NOAMETHA 38K0HOMEPHOCTRT —
CNPOCHA NYX Teopem npoimnoro. CTynx
nokauan ronosofi: — Hy nanno, pas ce-
rofus poxaecTeo, A nam Tebe ope non-
ckaikM. Bo-nepemx, HymHo He obpa-
UIATE BHHMAHHA Ha NMpocToe sneno 2,
KOTOPOE REARETCH HCKmoveHnem. (31o
BEOL EAHHCTBEHHOE YETHOC CPelli BCEX
npocTix yHcen!) Bo-BTopuix, HYy®HO
PACCMATPHBATEL OCTATOK OT AeNcHME Had,
Kamnoe HeyeTHoe npocToe 4ucno Gons-
e KaKoro-sHbynn uncna, kpaTHoro 4,
nubo wa |, nubo Ha 3; T. €. €ro MOXKHO
NpeacTanHTe nHGo B BEne4 & + 1, nubo
4k + 3. Hanpuwmep, S5 =4 x 1 + |
NpencTasNReTcA B dopme 44 + 1.

Cryn® nobasun Hoswifl cTonbeu
ceoefl Tabnuue, nokalsBaowed, K Ka-
k0fl hopMe NpencTABJEHHA OTHOCHTCH
kamnoe nmpoctoe wwcno, 4k + 1 wm
4k + 3; Tenepk cpenM NPOCTRIX YMCes
yi#eE [pPOCMATPHBANACE 3IAKOHOMCP-
HOCTh.

— TIpocTrIE YHCNE, MPeACTABHMLIE B

BHIE CYMMBI KBROPATOR, KBK OYVOTO Bhi-
paxawoTca B hopme 4k + 1, — cra’zan
Crymx ¢ ynuanennesm. — Kpome 2, uhe-
N, KOTOpOe, N0 BALIHM CNOBAM, NPen-
CTABMACT HCEMIOYEHNE,

— Orauuno. deno B ToMm, 4170 Depma
He MPOCTO OOranancA of ITOM; OH 3TO
poxazan. Mo kpafivefl Mepe, OH Hame-
THT NYTh J0KA3ATENLCTEA,

¥Yike nmocne TOro, KaKk OyX TEOpPEM
OpOLLINOIe PacTBOPHICE B  BO3IOYNE,
Cryax yoneiiian, kak oH mpobopmo-
Tam

— Jleonapno 3iinep TOYHO DOKa3IAN
370, rae-To 8 1754 rony BaW OKONO TO-
ro...

CTyms ouNyncs onate B ceoel xonoa-
#0f cnankiie. On NOMLITANCK YCHY Th, HO
cTpaHnas Teopema Pepma NponoTHana
KDYTHTECA ¥ Hero B romoee, Ipoctweie
yHena. Cysmmbl O6yx kpagpaTos. OcTaT-
kM oT penesws Ha 4. Momuo coftth ¢
ymia! On nosopouanca ¢ Goky xa Box,
CXOMMA B KYXHIO NOOKPENHTRCH, HO TaK
H HE CMOT YCHY TS,

Tak e He MOT JACHYTE B CBOCH MeHee
yvnobuol kposati bob® Ceparumr. Ou
BCE ayman, roe Dni eMy YCneTh OThI-
CKATH HCTHHHOE NIOTHMECKDE 3AKMHOME-
nne, stobu yenets caenates Ixumy
poxiecTeencknil NOAAPOK.

CTymx HAKOHEL JACHY, HO YIKE Yepel
29 = 4 4+ 25 ceRyHA YCNBILDAN CTpam-
HOE 3RBLIBAHHE W NOCNEnoBABLUHA 38
ITHM TpoMenfl BipeiB. Mower BuiTh,
te nactop CHOYl ONATHE LWIBLIPHYN
cBON HOYHON TOPLIOK B KOLWIKY BOOBLI
Kmuun? [la ver, noxowxe, 4T0 WyM Guin
B ero cobcTReRHOA cnanene. CTYIXR no-
YYBCTBOBAN, KAK TPACETCR OT CTpaxa.
[Mepen #uM BOIHHKNO CBETHILICECA TENO.

— A, — nporpemenc BHIEHWE, —
NyX MpOIpeHHA rpROVILEro,

— Nenafl co MAOH Y4TO XOMEWWb, Noa-
el weronsit, 8 CORIIEOM YCTAN, 9TO0M
CONPOTHBAATLEH,

Iyx npoapeusil rpaoyiLero, NOA0XKHE
HA cTON KopoBouky, CKOMAHNOBAN!

— OTxpoii ee.

Bayrpn Crynox oOHEPYRHA HCNTO
NOXOWEE HA TENEBHINOHHALIN IKPaH W
BEPTYILEY, HanonoGue Tenedonnoit. On
BIAN YCTPOACTBO B PYKH!

— Yro aro?

— Monyvaockon. Ol nOIBONRET HIHD-
pPHpOBATE TO, YT TelAa He MHHTEpeCYeT,
YEro Thi HE XOYElh BHIETE.

— Kak Bennbix nwoneft, hanpumep? A
ITO W TAK OCNAK BCe BPEMA.

— 3aT0 € NOMOILILID MOAYIOCKONA Thi
CMOMELLE BITARAHYTE HA BEllH B Heobuiy-
HOM CBETE, B OTPLIBE OT NPHELINHON N1O-
ik, B YacTHOCTH, ECIH € NOMOLLLIO
BEPTYIUEH HACTPOHTE YCTpOHCTBD Ha
KaKOe-T0 YHCAD, TO HE YBHOMIIL HH OO-
HOrO yWona, xpatHoro emy., Hacrpoit
npubOp HA «KAHAN 4» M NOCMOTPH HA
NanLilkl MOHX PYK. CRONLKO NANLLER T
BHIHILE?

78
MPOCTOE __CYMMA
uMcno  KkeagPaToB? o x ¢ 3"

HCKMOYEHWE

Kaxue RCMBIE NNCTA NEARKIMCE CyM-

Masu xaadpamos?

— [lBa. A Kyla OCBANMCE OCTANBHLIC
BOCEMBET

— MonynocsEon nepEsiM DenoM Bhbi-
YHTAET BOCEMB MANBIECH, NOCKONbKY B
ato wanboneiues kpaTHoe 4, KoTopoe
meHbiue [0; saTem OH nNOKA3ILIBAET
OCTABIUKECH OBa nansia. MaTesMaTHem
onHCkIBEANOT paboTy yorpoficTea Gonee
nagoHEyHo: « 10 no Moaynw 4 pasHo 2w,

CTyaE nocMOTpeEn 4epel Moaymno-
ckon Ha 147 moHer, nexalive Ha ero
CTOMHKE. YRHICE NMUILE TPH, OH BCKPHE-
Hyn. ¥YGpae monynockon, oH ¢ obnerge-
HHEM OBHAPYRIN, ¥TO BCE ET0 MOHETH
Ouine Ra MecTe,

— llepectank HIPaTBCA, — CTPOIO
npukasan ayx. — Octaee yerpoficTeo
HACTPOCHHLIM HAa KaHan 4, NoCTaHb
CBOK JAMHCHYD EHHEKY H BITNHHH HA
Tabnuuy npocThx yucen. YTo Th BH-
ante?

— Huwero, xpomMe eOHHHLL W TPOEK, H
ellle ABORKY, KOTOPAR NPencTARARET WC-
Emouenne. Kaxnoe npocToe YHcno, A8
NRIOLICECH CYMMORA KBAOPATOB, BLICAR-
JHMT K&k 1; Bce MpOCThIE YHCTa, He AB/TR-
HOUIHECH CYMMAMH KBAADATOB, BLICAA-
aaT kak 3! Ho, xoHeuHO #e, 3/1eCh Cpi-
DaTeipaer  yonoame 4k + 1 wom
4k 4+ 3 — nubo 1, nubo 3, ecnn Bpats
no moaymo 4,

Ha MrHoBeHie Ol JA0YMANCH,

— Ho s Bee #e He nofMy, noyemy 1Ha-
YEHHE NPOCTOrD WHCAA, BIATOE N0 MOAY-
M0 4, DKATBIBAETCA BAMHBIM.
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— BMeCTO MpOCTHIX YWCEH, NOCMOT-
pPH-K8 Ha KBAOPATHI.

CTynom MpHCTANBHO paccMoTpen Tab-
many 4epea smoaynockon. Mochenoeano
OoAroe MOIYaHne,

— Bee, 4TO ® BHXY, — CKATAN OH Ha-
KoHew, — aTouToypasHesnel = | 4+ 0
NMOBTOPRETCA CHOBA H CHOBA,

— [a. A nouemy, T nousa?

— TloToMy STO RBAOPATEI MO MOOY-
mo 4 MoryT BLITL NILTL HYAME H enn-
HHLaMK?

— Bot wmenno. Ecin Bo3secTr B KBa-
APAT HETHOE YHCAD, TO NONYYWIIL KpaT-
HOC 4eThIpEM, KOTOPOE MEPEI MOOYNO-
ckon Gynet sarnanets xax 0. Ecnn xe
BOIBECTH B KBAIPAT HEUSTHOE YHCND, TO
moboit peayneTar — 1, 9, 25, 49 — 6y-
net #a | bonswe kpaTHoro 4, Mosromy
CYMMBI KEAAPATOR no Moaymo 4 Gyayt
surnRneThEak 0 + 0= 0,0+ 1 = 1,
anbo | + 1 = 2, Yero ne xpaTaer?

— Tpex, — crazan Crynm.

— TMpasunesno, Cymma AByx KBaIpa-
TOB, BIATAR N0 Moo 4, MOXeT BLITh
paaxsa 0, 1 nmu 2, o Awkorna 3. MNosto-
MY NPOCTRIE YHEMA (HA caMOoM Jene Bo-
ofiue mobee yucna) sunad & 4+ 3 uukax
He MOryt OmiTih cyMMoll OBYX KBanpa-
toB. Teneps Thl BHOHIOL, OOYEMY MO-
Ayns 4 HrpaeT samAyo pons? — ¢ 3TH-
MH CMOBAMM YK HAYAT HCIEPATLCA.

— He yxonu! — B oTYaRHHH BCKPHE-
wyn Ctyasw. — Bee 310 ouelb XOpoLno,
HO 3TO ellie HE NOKAILIBAET, YTO BCE NPO-
CThie wicna suna 4 & + | npencrasHMbl
B BILIC CYMMBI JBYX KBANPATOB, HE IpaB-
ma nau? Mil pogazanm TomLKD, YTO ApY-
THE HE MPCICTABHMBI.

Mocnsiuancs ensa CnelUHMMBIA OT-
BET:

17 289 250 P23 288 305 314 325 338 353 370 380 410 433 a4l 485 514 545 578 L1
16 Z56 257 260 265 ZTZ 28\ 292 J05 320 337 356 J77 400 475 452 4@ 512 545 AL
15 225 226 229 234 241 50 261 T4 BED 306 335 B4R 360 394 421 450 481 514 1]
14 196 107 200 205 217 221 230 265 360 277 298 317 340 365 IGT 421 452 4B 4
13 HED 1TD 173 1TH 188 104 208 28 233 250 268 200 I3 538 IES 34 425 458 13
12 lda 745 148 150 T80 B8 150D 183 208 ZBS 344 S 288 310 340 388 400 433 12
11 120 122 185 130 137 146 157 170 185 P02 221 24T 265 230 I1T 348 ITT 410 ]
10 100 10t 104 109 190 125 108 146 184 81 200 3 244 D60 296 325 358 380 10
B B BE 85 B0 FT 06 11T 130 145 162 181 2O2 225 280 RTT 306 33T 37O ]
B 64 B5 68 T3 B0 m 100 193 126 145 164 1ES 208 213 PEO 205 A0 353 ]
T &5 50 53 58 65 T4 BS 98 113 130 148 17D 160 218 245 274 305 338 7

& 3 I

B 3 35 3 3 41 50 &1 M B

4 it 17 20 26 32 41 52 88 B0 AT 1)
3 9 W 1@ 1B 2B 34 45 BBTI

2 4 5 8 13 20 28 40 5 68

1 1 2 5 W4T 26 W W 8

0 0 1 4 9 16 25 30 49 B4

01 2 3 4 5§ & 7 & 0 W

40 48 52 g1 72 BS 100 V17 136 157 180 205 7O 291 2O7 135 8
108 125 V48 16D 184 227 250 2A1 314
@ 137 180 165 212 241 22 205 4
BP0 106 130 153 T7E 208 Z34 265 B8 3
BS ls 125 148 173 200 229 2E0 293 2
B2 101 VEF 145 170 187 =6 ST 280 1
81 100 121 144 169 196 225 256 288 o

— Thi npas, HO cnacenne Gnwiko, He
OCTABNANA MONYIOCKOD W MIHHHMN. ..

Yept soabsMi, nooyman Ctyms, ceht-
Hac, HapepHOe, ABHTCH elle OOHH OVX.
bens He npaxomMT onHa, Gor mwobuT
Tpouuy. OH 3aKpHuan, rsas B NoTo-
oK:

— Hy, oasaf, maTepuanimayiics, A He
XOMY ®OATH BCH HOVL!

— H pyxxx — anuxu!

— Yto?

— H nyx noka’laTenhO TR HACTORLLICTO.
3neck kax B mopozunke! Tei uTo, HHEOT-
na He TOMHLIL KaMmuH? — JIyx rpoMko
BEICMOPKANCA B 3J@8BHTOK 3K TOMIAIME.

— Trl npHnen ko mMue, 4To0L NOKd-
38Th, KK OOKAILIBAETCH, YTO KaWIoe
NpocToe YHeno eHaa 44 + | sensercs
cymmoR neyx kpanopatoa?

— Hy na, Gpateu! ¥V Hac y nyxos
HHOTa OoueHb cTpaddan paboTa. Omma-
k0 Bpesma yxounT, Crynx. Hactpofica
uon kauan 17, w pce OGyner 3ameya-
TenbHo! — BEMMUYECTREHHBIM MECTOM
NYX AOKEIATENLCTE HACTORLETD AocTan
NAACTMACCOBYHD NOUIEYKY, NOSENEHHYIO
HE KBAOPATHI, ¥ MNONOKHN €€ Ha
CTONHE. — ¥ mpoaeMOHCTpUpYD Tebe
NoKasaTenscTBo e uucna 17, no Tot
e METON npHMenny o B obLem cnyyae,
Haes 8 ToMm, uTobel OTENEHLCH OT NPO-
CTHIN YWCEN W HAYATE C CYMM KBagpa-
TOB, T CHCUHANbHAR IACT HHKR cone-
pRHT B cebe BCEBOIMOKHBLIE CYMME
[ABYX KEAAPATOR; B AvefiKe Ha nepeceve-
HEM cTonfua X H CTPOKH V' JamWcada
CyMMa xly yz. MNMocmoTpe nwa nna-
CTHHKY yepel Moaynockon, YTo Tl BR-
annis?

— Muoxectse yucen ot 0 no 16, oun
IANOMHAIOT BCE MPOCTPAHCTRO.

12 13 A 15 18 17 '] P T 3 a

— Ax pa, w 3a6un. Boasmu-xa ator
dnomacTep 1 obBpenn KPYRKOM Ka bl
0, XOTOpBIH YBHOMILE, NOTOBOPHITHCET

Monyyus mobonmTHYIO DEpRODHYE-
CEYIO KAPTHHKY M3 KPYXKOB (CM. puHCY-
HOK BHHIY), CTYI# VCTARWACH Ha Hee W ©
HEOOYMEHHEM NOKa4an ronosoil.

— TyT ecTh CKPBITAR IAKOHOMED-
HOCTh, — ckasan oyx. — Ceftwac mbi
PACKPACHM HACTH KPYIKKOB KPACHBIM,
ocTanklkie 1eneHkEIM. .. Teneph BRANIIL
yTo-uubyas?

— Hy w uy! [la 310 xe oBe Npansin.-
MBlE PRIETEW, HATOWeHHBIE 0OHAE HO
NPYIYIo.

— TMpasnnsHo. OHE TAK § HAIBIBAIOT-
cA  pewerkami. OTMedeEHHLIE HaMu
UBCTHRIC TOYEH BCC ARMHIDTCA TOMKAMM
{x, ¥) B cTonBue x w cTPOKE ¥, THEKHE
wTo x * 4+ ¥ ? sEAmOTCA KpaTHEIME 17,
Teneps NOCMOTPH HA KPACHYHD PELIETEY
W CRaMH MHE, KiKan Toyka Dnnme scero
K Hauany koopaukaT (ctonben 0, cTpoka
o)?

— D71o nerko. Ctonben 1, cTpoka 4,

— M cooTRETCTBYIOUIAR CYMMA KBa-
opartop, kpatnas 177

— 124 42 = 17 —sromenecTs 17!
Teneps # snwy! Tht noxa’an swHe, ¥To
TOYKA Ha KpacHol pewleTke, Onasai-
WaA K HaYANY KOOPAWHAT, PellaeT jana-
9y NpencTapiteHna uncna 17 B Bnme cym-
Mbl OBYX KBaapaTos!

— Cosepinenno BepHO. Jenenas pe-
weTka Towe paboTaeT, HO OHIL IRET pe-
wenme 42 + IJI 8 ofpaTHOM Mopagke.
TMonpobyem ewe: racTpoit ceoft npubop
Ha ITOT pai Ha xaunan 41. Monywaercr
nu Bee Tak we?

— Ha. CmoTpi-Ka, I0CCHE ONSTE OB
pelleTEH, HANOXEHHLIE OOHA HA apy-

& T B 9 W0 1 12 13 M 15 %6 17

Cymmni xeadpames (coena) w ma e mabawya npu wabnodenuy vepes xanan 17 smooysockona (cnpansa)
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ryio! — ckasan Crynk. — M Guuxcail-
88 K UEHTDY TOUYKd KpacHol pewneTsn
pacnonowena 8 cTonbue 4, crpoxe 5, a
4% + 5% xax pas passo 41!

— Bennwkonenno! TeGe Gyner ouens
HMTepecHo nonpobopath OPYIHE KaHa-
el moaynockona. Buibepn  xaxoe-
HHEYIE MPOCTOE YHCTO P H OTMETE BCE
nowm (X, ¥), B koTopsix x2 + yigs-
JIRETCH YHCNOM, RPATHEIM P, B Kaxitom
cryqae GyneT nonyyaTLCs NBe PEIETEW,
XOTH, HaBepHoe, Tl Gbl 3TOI0 He 3aMe-
THA, ecni 6w 8 we ckalan Tebe of 3ToM.
Ho 8 — nyx noxa’jaTenkCcTE HACTORLLE-
ro, a He NpoCcTo oyx nopumepos! H pon-
#eH OO BACHKTE, MOYEMY BOTHHKRKT 1Be
PEIICTEN W MOWEMY TOWKa PEIUETKH,
Dnimaliuas K HaYany KOOPIHHAT, BUer-
na peitaer sanayy. Crayana — o cy-
IMECTROBANHE JBYX PCILETOK. IT0 3a8H-
CHT OT KBRIPaTHOrO KopHa wi — 1.

— A nyman, 4yTo — | HE HMEET KBa-
OpatHorn KOpHE, — npepean CTymx.

— A-a. B camom pene, HR oono gedi-
CTEHTENLHOE YHCNO HE MOKET NPH BO3-
BENEHNN B KBaapar mate — |, nosTomy
Guino WIOOpEeTERD CheHANLHOE HOBOE
uHcno i, Takoe yto (2 = —1 n ponw-
NACH CHCTeMA KoMnnekcHsx uncen. Ho,
SCITH Thi PACTIONATRELL MOMYAOCKONOM,
Tebe HE HYKHL KOMILNEKCHBIC YOI, —
OH HAIMMCAT YTO-TO Ha IUIACTMAaccoBOH
nnacTiuke. — Barnsmn-ka Ha 310 ueped
CBOFl MOOYNOCKON, HACTPOCHHELIN HA Ka-
nan 17,

Crym® mocMmoTpen. Ha nnacTisike
D10 HAMHCAND:

¥ 4 2= (x + 4y)x — 4y).

— VYousarenswo? Onnako MHOrOe
HLITARAHT YIHBNTENLHO npu nabmooe-
HITH YEPEI MOOYIOCKON A0 Tex Nop, NoKa
HE UHTEPNPETHPORATE PEIYALTAT NMpa-
BHJILHO, C YHETOM YCTPORCTEA MOIYNO-
cxona. M3 obwvnoR anrebps wam wa-
pecTHO, qTO (X + 4y — dy) =
= x¥ - 16y2, Ho uepes moaysockon
— 16 TomnecTeekio 17 — 16 (nockomb-
Ky wmcna, kpatisie 17, ocTaOTCR HEBH-
aumMeEsn), wo 3To npocto 1, MMostomy
npn HabnwoeHHH 9 MOOYoCcKOnN
¥ = 16yt = x4yl

— Toukl, KOTOPLIE Thl OTMETHN, —
fNpofo/kan Oyx, — 3T0 TE, KOTOpPhIC
npu wabmoneHis 4epel  MOIYAOCKOT
YAOBAETBOPNIOT  ypaBHeHm0  x° +
+ ¥ = (), HO ITO ypaBHEHNE N0 MOIY-
mio |7 pacKNAnKIBAETCH HA MHOMKHTENN
(x+ 4y)Mx—4y) =0, acnenosa-
TEAbHO, X = —4y win x = 4y, Kax-
NBf MHOKHTOIE COOTBETCTEYET OAHORA
pewerke. Kpacsas peilieTka 3808eTCR
ypasmenmesm x = —4y, a IJenenas —
ypaskeumes x = 4y, Bee 310 no mMony-
mw 17, yMmeeTcA. Tenepk NOCMOTPH
Ha peileTkd W nposeps. Hanpusep, Ha
IENER0N pelieTke Thi oDHapyXHLE Boe
TOYMEN — t4| I}I {Bti}. {1213}- ':,I-ﬁ|41 H TaK

nanee, — yAORNETBODAIONINE YDaBHE-
HHKD X = 4V,

— D70 nepsan BaxHas woer. [pwu
HabDmONenny uepel MOOYIOCKON, Ha-
cTpoeHHLA Ha kaHan 17, uyncno — | ume-
€T KBAOpaTHLIA Ko . 8 Hmesno — 41
B cavom nene, 4+ 1= 17T=0. A
IT0 HEMOCPEACTHEHHO NPHBOANT K Cy-
LOECTROBAHHED OBYX pelleToK, B Touno-
CTH TO ¥E CaMOC COpaBClTHBO 11O OTHO-
LWEHHKD E MOGOMY NTPOCTOMY SHCTY BH-
nadk + 1. A 310 B CBOIO OYEPEaE TOU-
HO T€ MPOCTHIE MICAA, MO MONYMIO KOTO-
puix — 1 wseet kBaapaTHMA xopeus.
Tel roTos Ko eTOpof BaXBEON Hoee?

— Beerna rotos, — oteeTin CTyms,

— Kamnas pemeTsa cOCTONT HI OH-
HAKDBRIX mapannenorpasmos. (B oap-
HOM CAYyYae MapannenorpaMmbsl npen-
ctaanmoTr coboll noKOCWBILHECS KBa-
ApaThi, OOHAKD LA MHOTHX OPYTHX Pe-
ILETOK 3TO HE TAK, NOITOMY Mbl Gynem
HAILIBATE 3ITH dHTYPRI Napanienorpas-
mamn. ) Kakosa npouwans TaKkoro napan-
nenorpamma? TMonpoByll  meckonuko
MPHMEDOR,

CTyn# nodYepkan B ceoell 3anucrof
KHHMKKE,

— [Mpu p = |7 napannenorpamm
umeeT naomank 17 KBaApaTHLIX e8H-

Hitll. A npup = 4] naolank COCTaRnR-
eT 4] kpanpaTHy emiHitny, A nymaio,
4o B ofmesm cnyuae AR NPOCTONO YHC-
na P nnowanks fnapannenorpasMmMa aon-
WHA COCTAROATE P KBAOPATHLIN enu-

HHMLL.

— 370 NERCTBHTENLHO Tak, XOTH R HE
CcTany IToro cefivac moxaisipats. Ho,
BOIMOMHO, TeDE HHTEPECHD, NMOUEMY #
ofpaTin BHEMAHHE HA NNOLULATL Tapan-
TIENOTpamMMa.

— [Ha, s noayman of sTom.

— 2T0 CBR3AHO ¢ TeopeMOR, nokalan-
Holt Tepmanom MuEKOBCKHM, PYCCKHM
MATEMATHKOM, nmpenonasasiunm B Fep-
smanns. On w300pen NpoCTPaHCTRED
(npocTpancTeo MuskOBCKOTD), KOTO-
PhIM BOCAONLIOBATCA INHIUTERH B CBO-
efl TEOpHH OTHOCHTeARHOCTH. Munkoe-
CROMY OpHUITa B ronosy GnecTainasn
HIeR, Kacariuarch pewerok. Ha nep-
Bhifl BATNAI OHA TPHBHANLHAT ECIIH N0~
LA h BAPANNenorpaMMa OTHOCHTENLHO
MANE, TO YIIOBLIE TOYKH PCLUCTKH 0007-
WHE GEITE HEDAnNEKO NpPYr OT OpPYra.
[Mo3TOMY HEKOTOPLIE W3 HHX NOJAHBI
OKa38THCA COBCEM NoBAMIOCTH OT Haua-
ma woopaERaT. O pokasan Teopemy,
chopMyNHPOBER CTPOro CBOK HOEW,
TpeanonosimM, ¥ HEC €CTh pPEleTHA,
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oBpaloRaHHan NAPanienorpaMMamMi,
MpPeANOAOKWM TAKKE, YTO Mbl HapH-
COB&TH OKDYMHOCThH € UEHTPOM B Ha-
yane koopamuat. Teopema Munkoncko-
ro rimacHT, YTO eciid IVTOAAL Kpyra no
MEHBLLER MEDE B HETHIPE Pa3a NPEBOCXO-
ONT ANOWAAR NApANNenorpaMMa, To
nafloeTcs no kpaiHefl Mepe oaHA YyIno-
Bad TOYKA PEIETKH, KPOME Havana Ko-
OPOMHAT, KOTOPAR NEXHT BHYTPH KpY-
ra. Ml Mo¥esM BOCIONLIOBATECE TeD-
pemofl  MuHKOBCKOTO OnA  OOKasa-
TenLCTEa TOro, 4To Dmnkafman kK Haya-
Ny KOOPOHHAT TOYKA PEIIETKH PeLIaeT
safavy NpeNcTaBNEHHA MPOCTOro YHeIa
p B hopMe cymMMEI [BYX KBAAPATOR.
Boasmess, wanpumep, p = 17. Tno-
WATE TApAenorpaMMa TakKe paBHa
17. Boismem OKpy#HOCTE HEMHOID
Sonsilero panoHyca, YeM KBaIpaTHsIA
kopens 13 17, ckames, pannyca 5, Tor-
oa nnolans kpyra cocrasmt Sir =
= 25 = 78,54, wto OGonewe 4 x
¥ |17 = 68, Tak uTO YCNOBHA TEOPEMbI
Muurosckoro cobmonensl. Tloka sce
npaBrnbHO?

— CNexy 38 EamObLIM CNOBOM,

— CornacHo TeopeMe MuHKOBCROTO,
TOUYKA PELIETEN, HE fealllan B Hauane
KOOPOHHAT, HAXOOHWTCR BHYTPH Kpyra.
Hazopem ee (x, »). Torma cymma
x? + y? mensille WIH paBHA KBAOPATY
pammyca okpysuocTe. Jdpyrusmn cnosa-
s, x2 + y € 25, Qnnako Ans Touex
pewerkn x2 + y¥ xpatno 17. Dro
KpaTHOe He RBARETCH HYMEM, NOCKONBKY
naKHas TOVKa PEIUETKH HE COBMNAMAET C
Hayanom KoopawHaT, Kakke HeHynepble
kpaTusie 17 mensine s pasiiss 257

— Camo  umcno 17, —  cxasan
Crynx. — bonbiue HHKAKHX,

— Bot umenno! Moatomy x 2 + y?
OOKHD DWTE pasHo B TounocTH 17, W
ITO ecTh pewsenue 3anaun, ToT me me-
Ton pabGoTaeT B B ofLLeM CAYYaAE, — O0-
xpacTancs ayx (oM. MAMOCTPaUMIo
BEepxy B pame). — JansHoBWaHAS
naes MuHkoBCKOrO nopoomna HOBYIO
BETBL METEMATHKH, HAIBAHHYID Teo-
METPHEA MHCET, MO0 HAIBAHHID €0 KHH-
i, HanwcanHol B 1896 r. 3oece npuse-
HAETCH TEOMETPHA [/IN HIYWEHHN Teo-
pian wncen. Kasanock 6sl, 3T obnacTn
enabo camlans apyr c apyrom! Opyroe
NPHAOKEHHE FEOMETPHI YHCEN — Teo-
pema 0 4eTHIPEX KBROPATAX: KAXI0E Le-
NoE NMONoWHTENLHOE 4YHCNOo (OpocToe
HAH MET) ARAReTCH CYMMON NYEThIpeEx
ssanpatos. OoHako nycTes 3Ta 3ajaka
pe nact Tebe nokom mo crenywulero
pomnecTea, CTyoX.

Haxoneun Cryns C<MOr HEMHOXEQ
paccnaburees, Gypa B ero yTOMIEHHOM
MOITY yTHXOE. Ve IaCkINas, OH BCIOM-
uun Boba Cxpatuwra. lNMpuos B He-
obkldHo NobpoayIIHOE PacnonoRCHHE
nyxa, ol pewmn B Gyayuiem GuiTh N0-
Dpee k cBOEMY ClTyXKaLEmMy.

Ho korna umesso 8 Gyoywes, oH He
pPeIn.

B pomaecTeenckoe yTpo Ixnm npo-
CHYNCR B XOPOLUEM HacTPOCHUH,

— lMana, nana! Tw AOCTAN MHE CTa-
phift MAMHH NAPANOKC C HOBOR NOOKAAD-
kot M3 HHTYHTHBHOR noruxm, a nan?
Hy, takoil, ¢ NpOMeRyTOUNBIM NOTHYE-
CEAM IHAYEHHEMT

— lMonumMaens on, — ckaian CepaT-
YHT. — JTO HE TAK NPOCTO, CHIHOK, —
On nporanyn [maMy RoTpenaxHyo
EAPTOHHYH KOPOOKY, NONRCEHBAR Cl0-
B2, KOTOPH¢ MOraH Bhl OCTARHOBHTE
npoHINTeNkHEe Bonan Jkuma,

— A ne paepen, cMo2 AU A 3MO coe-
Aamb.

OT1o Osin mur yomaun. Han, momer
OBITh, Cam Oyx NPospeHHA rPAOYLLETO
CeNl eMYy HA MIeN0 W NPOWENnTan noa-
ckaixy Ha yxo. MoTomy uto nruo -
ME BHEIAMHO 03aPUNOCH, KAK POMKIECT-
BEHCKAR emka.

— TMManouka, Tel CMOr 3TO COeNaTh!

— Hy aeficTBHTENBHO, €nsa il [pH-
nyMaetiis Gonee NPOMERYTOYHOE IHANE-
HHE MCTHHEI, 4em To, 4ro subpan
CEp3TUMT B CBOEM OTBETE.

Hayka n obuecmbo

IMoxoxcu nu 6auzneywvt?

JANAOHON BeprusHnn xHEYT OBa

Bpaua — [Iwon Bpux u [Daefivc
bpHk, ABNAKOWHECH OOHORALICBLIMH
(MoHOIMTOTHEIMI)  BAWIHCHAMM, YTO
MOKAIAHO MYTEM CIEIHANBHOTO aHannIa
¥poed. Oanaxo H¥oH BCerda oTaHYEN-
cr BONLUIM ANMETHTOM, W B TanNWn oH
notonue TxefAsmca. Henasno B «The
MNew England Journal of Medicine»
Gpathe ONYONUKOBANKH CTATLID, B KOTO-
polt onuceiBakoT cBOA cnyvall, Ha cTpa-
HHLAX FTOM0 MYPHANA HEOOHOKPATHO
nomEnanucs  paboTel, B KOTOpBIX
YTBEPROANOCH, 4TO ¥ HENOBEKA Macca
Tena, nonobHo MHOTHM JAPYTAM TPH-
IHAKAM, ONPEIenseTcH B OCHOBHOM Te-
HeTHueckd. Ho echn 3710 Tak, Bonpolua-
1wt OnHavenst Bpuk, To nouemy e
OJHH M3 HHX KpynHee apyroro?

B camom nene, nouemy? Oonosfue-
Buie BnHIHElkl CUNTAKTCA NONHOCTHIO
HOEHTHYHBIMH U NOTOMY CHYXaT UeHT-
panbHLIM OGBEETOM NPH WIYYECHHH OT-
HOCHTEABHON PO MHTAHIA W BOCNHTA-
HHA, ¢ OOHOR CTOPOHBI, H BPOMOCHHBIX
lanaTros — c apyroit. Mpm 3ToMm npen-
NONAraeTcR, ¥TO PaindyMa B QEInomo-
THH AW TOBEOeHHH Mexny oaHomiue-
BuIMH BanIHenami ofyCnoRnenkl BARNA-
HHEM BHEIWWHER cpenbl.

OnHako y#e OT POXACHUA MOHOIN-
rOTHbIE DAHIHENE MOTYT IHAYHTENLHD
PAITHYATECA GHIHONOTHYECKH W OaxKe
reneTueckn. Tloomatp 3. ToppeR w3
HaumOHANBHOTD WHCTHTYTA MNCHXHYE-
ckoro anopoeen CLIA oTmewaeT, uTO
BPOMICHABIE PAINHYAR Mexay Gnnine-
uaMi (c TEKAMH Pa3THYHAMH, BEPOAT-
HO, o cBAlano HecxogctTeo GpaThes
BpHE) HEQOOUEHHBAKITCA [AXKe Crelna-
IHCTaMi o «GTHIHEUDBLIMY HCCIEnD-
paHnAM; 06 3TOM OH HE Pa3 rOBOPHA HA
NOCHENHHE HAYMHEIX KOHDEDPEHITHAX.

Onnosiiuessie, HIH MOHOIHTOTHRIC,
GnniHelsl, cOCTannmoue okono 0,5%
HACENCHMA, HAILIBAKTCR TAK OOTOMY,
YTO PaIBHBAKTCH H3 DOHOH ONMOOOTRO-
peHHOR ARUeKneTEH (IUroThL), KOTOPAN
Cpaiy nocne OMMOOOTBOPCHHA TIOOCH-
nace ¢ o0paioBaHmeM OBYX CAMOCTOR-

TenbHbIX 3MroT, (dsysiluessie, wim on-
INFOTHLIC, ONHIHCULI POXMIAKITCA B
TOM ClTyNae, ecnii e sfuexneTyn brimn
OIIOOOTBOPEHbl KAMOAR OTOENLHBIM
CNEpPMATOIOHIOM B palBHnHChE obe -
rotel.) Cornacio Toppeio, B xone pai-
BHTHA MOHOIHTOTHBIX DIRINenon B yT-
pobe maTepn B 10 — 20% coyvacs OOHHE
naod nogyuwaer Gonnile KMcAopona W
NMUTATENBHLIX BEWECTS, YeM apyrof. B
PEIYNLTATE MPH POMAEHWR GrRIHCIND
MOTYT CHABHO PAINMUATHCA NO Macce,
nopoft saroe, Kpose TOro, MO®ET ciy-
YHTLCA TaK, YTO W3 ABYX 3apoibiiued
TOIBKD OOHH NOOBEPrHETCA BOROERCT-
BHIO BHPYCOB, BaKTepiil LN NPHHIMAR-
WHXCA MATEPHLIO nexapeTs.  dubext
3THR BoageficTeuil momer GmTh Oon-
roppemeHHbIM, BhiBaET, 4TO §nHIIL
oaui W3 BIUIHeOB WMeeT NoaHeiR an-
KOTONBHLIA cHHApOM (MOPOKH pazsi-
THR, OBYCNOBACHHLIE ANMKOTOANIMOM
poauTencil) HAK NOpameH TATMEO M-
oM (3TO NeKapcTBD — KaHMeporeH).

leHeTHYECKHE PRINHYHA MEXKIY MO-
HOIMrOTHEIMH BNHIHCLHAME BOIMOMHBL
Nno HeCKONLKUM npeunmas. B axcrpe-
MANLHOM COYYAE NPH OeAeHHH OAeao-
TBOpeHHON sfluekneT kH oana us obpasy-
HOUIHXCA THIOT YyTPAYABAET LEIVI Xpo-
MOCOMY HAH NONYYRET NHILHOW.
Benencreie ApoMOCOMABER HapyimenHi
BOIHHEAIOT painHuHbie BHIHYECKHE W
NcHXHYECKHE paccTpoicTsa, HanpuMep
canapom [Hayma; we HOKmIONEHO Nawe
HIMEHEHHE NOAA NNCIA.

XPoMOCOMHBIE PAITHYIA Mexay Grni-
HelamMH BCE WE NDBRONEHO I:Eﬂlll, H HX
nerko BuABHTE. Ho npa pHewnefi onn-
HEKOBOCTH BOIMOMHBLI TE€ HIH HHbIC
TOHKHE TEHETHYCCKHE PEAMTHYHE, CKAILI-
BaKOUIMecs Ha ¢Manonorny ambo nope-
NEeHWHW; TaKHe CAYuYad TPYOHO pacno-
FHATH NYTEM AHANWIA KPOBH, HCNHONBIY-
EMOTO ONH YCTAHOBNEHHA MOHOIMIOT-
HOCTH.

Touka speins Toppes BEIET K BAKHD-
sy BeiBOaY. HocnenosaHua MoOHOIMIOT-
HEIX BNHIREN0B, KOTOPLIE NDCNE POXIE-
HHA NONARANH B PAIHYE ODCTAHOBEY,
VIKE NOKAIANH, yTO (GaKTopsl BHelHed
Cpellbl — TIHTAHME, BOCTINTANEE W Ap. —
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MrpalOT OTHOCHTENRHO HebBonbuyio
pofk B OPMHPORAHEN TAKWX NPHIHA-
KOB, KaK MECCA TENA H YMCTBEHHBLIE CTIO-
cobrocTi. Yo, ecni pone yonosuil poc-
Ta H BOCTINTANAN el Merkine? « Bnonwe
BEPORTHO®, — cuHTAET Toppeit.

Caxap neuum?

JIA  HOpMANBLHOR OCATENBHOCTH

CEplla HYMEH MOCTORHHLIN Epo-
porok. bea nocTynienns xkucnopona ¢
KPOBLED B KICTEAX CEPOUA MONHOCTHID
PacTIAaOTCA BENECTEA, CYKALLHE He-
TounEkoMm eprin., [Mocne undapxta
HAH ONEPALLMH HA CEpOUE, AaWe ecnu
KDOBOTOK BOCCTAHABNHBACTCA, JaMHB-
nesiie npotexaet Meanenno. Tpebyerca
npusepuo 10 cyrok, yTobe cepaue poc-
NOIHEITIO CBOH IHEPreTHYECKHE 3ANACHL B
snoel 06peno cnocobHoCTs K pUTMHY-
HBIM COKPRIICHHAM.

Kapanonor Oax. ®oykep w3 KIHHA-
yeckol Bonerael MARHECOTCROTO YHI-
pepenTera B Munneanonnce nonaraer,
YTO HALEn NPHYHHY ITOH 3a0epEn.
Korna cepnue MMILAETCR NPETOKA Kpo-
B, MOICKYE OCHOBHOTO BHYTPHXIE-
TOMHOro HOCHTENA JHEPrHN — ANeHOo-
wnTpigochaTta (ATP) — TepmoT cROM
MAKPOIPTHYECKHE XHMHNMECKHE CBHIM,
obpalya mosodochaT, koTopsifl pacna-
OAeTCH Janee H BMMLIBAETCH W3 CEpOEY-
HOf TEaHH, TAK YTO BOIMOKHOCTH CHH-
Teda ATP coxpatmaroTen 00 chyvalHelx.

POYKED DEUINI NONETATHCE BEPHYTH
obpaTHO B copale MPOOYKTEl pacnana
ATP, yrob obecneywTs €ro npoHInOI-
cTeo. OoHH W3 xoMnonenToR ATP —
caxap pubosy — seoaunu cobGaxam BO
BPEME HITH NOCNE ONEPAIHRA Ha Cepaue, i
B poIvALTaTe yposek ATP & cepneunoft
TRAHH OOCTHIAN HOPMANLHON BenHYH-
Hbl yeveped 24 5. Onnako prbody BBO-
OunH B Tededmne eme 5 cytox, uToGel
NPEIOTEATHTE HOBOE CHHMKEHHE YDOB-
HA ATP. OcHORBIBAACH HA ITOM HCCNE-
nosansn, Goyxkep 8 1988 r. nonywwn na-
TENT 33 CBOA METOO HCTHMYNALIMH BOC-
CTAHOBNCHHA NPH MEMHNY, T. €. MPH
NOKANLHOR aHeMuH, BeIIBAHHOMA npe-
KpalleHHeM KpoBocHabkenns.,

«COCTOAHHE TONOMBITHBIX AHABOT-
HEIX YOYYMIIACTCR, — JARBAN OWDEKTOR
KapAHOXHPYPrHUECKHX HCC/IEN0BATENb-
ckux  nabopaTopul  MHHHECOTCKOMO
yimpepcuTeta P. beanko. —  Yenex
ONMEBHIICH: B IKCNEPHMEHTAX C KOHTPO-
nem nabopanTe He IHAOT, KaxHe ocobu
nomyuatoT prboiy, a xaKkHe — #eT, HOK
EQHLUY ONLITA OHH 3TO BCETOA MOTYT
OIIpEOenTL NPOCTO HA TNadn.

Mz ppavefnoll NpaKTHER HIBECTHO,
yTo prbo3a OKaILIBACT NOAOKHTEILHOC
neficrane ¥ wa moach. «Jdymaro, getw,
KOTOpLIM B DONBHKHIE CAXAP OOMOMHH-
TEILHO HE OABANH, NOMa €Nl ero BBO-
mos, — rosopet C. DAmaur, soirnas-
NAOWHA  NETCKOE  KapIHONOTHYECKOE
OTAENeHNE KTHHHEN B YHHBEpDCHTETE

Janannol Buprisum a8 MopradTayHe.
OH BROOHA 0eTARM pHB0IY BHYTPHBEHHD
Mo MAKCHMANBHO TnofaepxuBatoied
cxemMe, 9TODE! VCHIATE O0LIUNYIO Menu-
KaMenTOIHYD Tepanuie, «Prboia Mo-
WET PACCMATPHBATBCR KAK MHTATENL-
HOE OononneHHes, — oTsMeTan  Jiin-
Iur. 2roT caxap wayuanca 8 50-x roaax
HA NPeoMET HCTMOMEIOBAWHA MPH  OMa-
GeTe, H GLLNO nokasano,yTo od He obna-
naeT TOKCHYCCKHM aeficTeHeM.

HecmoTpa na To wTo Ynpasncxie no
KOHTPOMIO KaMecTRa MHLLERLIX NPOOYE-
TOB, MEOHKAMEHTOB H KOCMETHUYCCKHX
cpencte CIUA (FDA) cangiinoHHpOBRAG
BBCOEHHE pHOOIL TEM, KTO MEPEHEC One-
PALHIO HA OTKPLITOM CEPALE MAH HH-
dapk (3a roa 8 CLIA Takux onepattiil
nengerca 300 Teic., a undapkT nepero-
oAt 300 ThIC. YeN0BEK), HO NPOBECTH 3TO
B TAKHX MaciiTabax nanexo He npocTo.
«ELie HenocTa ToMHO NPOOeMOHCTPHRO-
BaTh thenomen, noaobisifil NOBLILERHID
ypoaua ATP, — sassun P, Jlannkw,
pyeosomnft 8 FDA oTaefiom no kap-
OHONOTHYECKHM W YPOJAOTHYECKHM [Tpe-
napatam. — HeobxoaumMo nNOKA3IATS,
YTO CPENCTBO YAYMIIAEST CAMOYYBCTBHE
NAUMEHTOR HAH CHHKEET CMEpPTHOCTE
CpenH HHX®.

Mo muennio Poykepa, yrobul Noka-
3aTs hpexTHBHOCTS pHBOaLL, noTpeby-
eTch Roesifl cnocof KonuuyecTBEHHOHN
ouenkH cepaediol geaTensHocTH, Mo-
atomy Hebojwiwas dupma Bioenergy
Inc., XOTOPYIO OH OPraHu3oBan, yTobs
TOCTABHTE HA EOMMEPYECKYH) OCHOBY
npiamMeneHne pubolnoro MeToaa, no-
CREIHHE OB Mroaa IaHHMATACHE COAMaHH-
€M  CHelHANLHOID  KOMIBIOTEPHOTO
obecnedenna ONA NOOKPENICHAR A0KA-
JATENLCTE CBOHX Habmogeswf. DTa
dmpma celluac paipaBaTeiBaeT cepio
NpOTPasMM T8 MATEPNPETALHH AAHHBIX
INOKAPOHOTPAMM BLICOKOTO pajpelle-
Hua. Ecnn TAKaA cHCTeMa XOpoLlD 1ape-
komesiayeT ceba, ona HalneT npumene-
HHC M BO MHOTHX OPYTHX CIIYYERX, NOMH-
MO ananu3a neflctann pubolbl.

Llens Bioenergy Inc. — obecneunTh
TOUHYK) HHTEPNPEeTAUMI PeIyNIbTATOR
PerHCTpallHl AHACTOMLI, T. €. cnocob-
HOCTH CEPAEMHBIX KaMep paccnabnAThes
H HanonHATECA kposkio. «PaccnaBne-
HHe sEaseTcH wanbonee nNOOXOOMILIAM
npoteccos ANE ouensl QyNKUHOHRNpPO-
BAHMA CCpOUam», — MOACHAST TEPANEBT
I. Cropron w3 Yumeepourera wr. Afi-
oBa. Jleno B TOM, 4TO HEAOCTATOK NHTA-
TENBHLIX BEILECTE CKAILIBACTCA HA CID-
cofrocTH cepaua paccnabnaTecR palb-
ile, YeM Ha €ro cHCTONE, T. €. COKpalle-
urax. Kpome Toro, Ha cucTony cHALHO
AIHAIOT TAKME HIMEHYMBbIC DAKTODLI,
KaKk KPOBAHOC NARNCHHE W YPOBCHE LIMP-
EYTHPYIOUIHY FOPMOHOR,

Hmerouinecs Ha CeronMmuUHHA [eHbL
crnocobbl OUEHER ARACTOML CAHILKOM
cnosnsl, yTobsl nx MoxAD GRINO Npax-
THYCCKH TIPHMEHATL Toe-nwbo, Epome

PWBO3A YCKOPRET
BOCCTAHOB/IEHUE 3AMACOB
3HEPIMM B CEPALE

AEHO3MHTPHGOCOAT
(EOTATOE 3HEPTMER COE[MHEHME)

o

Kucnorog MEIWLEYHAR|
AEHOIMHAWGOCOAT THEOTA
(EEAHOE 3HEPTUER
k COEQMHEHME) ‘/
DH PP
PYEOSOPOCOAT

ME[INEHHEIA
MPOLECC
PUEO3A rMIOKO3A

nccnenosatensckoit nabopatopun. Me-
TOObI, KOTOPbIE AEAKKOTCH AOCTATOMHO
NpAMBIMA, YTOOR HCTONBIOBATE WX B
OTAENEHNAX HATEHCHBHOR Tepamis WK
KTHHHKAX, NOIBOAAIOT NOMYMHTD JaH-
HBIE JTHITL: O CEOPOCTH KPOBEHANONHE-
HHA cepmua. «Mu naneescn BLATH 32
ITH NPelensl, T. €. COINaThL HEHHBAINA-
Heifl, Ho wanexHbifl # Boaynpeunnidft ©
HAYYHON TOYKH 3IpeHHS OHATHOCTHMC-
CKHR m™eTonw, — CKa3an xKapasonor
1. Xomanc #3 MHHHECOTCKOTO YHHBED-
CHTETE, YuacTeyioumil B paspaboTrax
dupmst Bioenergy Inc., KoTopas cefivac
CPEBHHBEET KOMnbioTepHoe obecneue-
HHE JINA AHANHIA IXOKAPOMOrPAMM C
MPWIHAHHEIMH CHCTEMaMI YIETPaIByKD-
Boro obcnenoBanns. XOMAKC NIAHKPYET
HIMEDEHHE TAKHX XADAKTEPMCTHE, KAk
TOJLLHAA H ANACTHYHOCTD CTEHOK, Meo-
METPHA Kamep o obBumf obbem cepiua.

IHaHHEe ITHX NApPAMETPOB [OMOMET
NPOBECTH KOPPEKTHOS W TOMHOE Cpasne-
Hie aefcTauA pubo3sl ¥ BonbHLX C pa3-
NAYHBIME COCTORHHAMHA CEPALA H MOMY-
yalounx  pamnuuynsie nexapetea. Ho
npexkne, Yem nporpasmel, paipaboran-
Hbie B Bioenergy Inc., BORDYT B MCOH-
LIMHCKYR) NPaKTHEY, dupma nonksa co-
OpaTh naHHbIC, YIOBNETROPAIOLLLHE TPeE-
Bosannam FDA; & ana 3TOro, KK jaMe-
yaer Xomawc, nowanobares Gonbiiias
paboTa HE MHBOTHLIX.

K konuy 1990 r. Bioenergy Inc. omn-
AN PeleHnd TOT0, KAKAR A3 KPYIIHBIX
hapmauesTHyecEnx  Komnanuh  Gyner
NPOBOOHTL KJIHHHMECKHE HCTBITAHMA
puBoast. Ecnin MeTon oxaxeTca dupex-
THEHBIM, KOrOa-HHOyIbL 3TOT caxap Oy-
OeT TNPHMEHATBCA B BEoe  Tabne-
TOK — HE TAKWK CNAOKHX, kaK 0DbIMHEIR
caxap, HO 3ATO HE TOPLERX.
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Mepeoe nyTewecTeue Ha asTomobune;
WCTOPKA TBFIBKDMM?HHKELLHF[;
MUrpauna XXUBOTHbIX

emnun M oUnMcC MOPPUCOH

M, Buwneesm, BEPTA BEHL H ABTOMO-
EWk: PACCKAI O NMEPBOM MYTEWECT-

BHH HA ABTOMOBHINE

Berta Benz and the Motorwagen: the
Story of the First Automobile Journey,
by Mindy Bingham. [llustrated by Itoko
Maeno. Advocacy Press, 1989 (5 14.95).

HHHM aArycTOBCKHM  YVTPOM

1888 r. hpay Bepra bexvu u asoe ee
CHHDBER-TIOAPOCTROR BEIKATHITH HI-N04
napece aMogens 3». Yrober ne paaby-
ANTE OTHA, OHW OTKATHIIH MALIHHY OT
NO0MA B THILE FOCHE FTOM0 3ABETN Me-
Gonewodi, HO CHALHO TapaxTesliki
NBMFATENR, JATEM BOE TPOE MOEXATH K
Babyuwxe, nOM KOTOPOH HAXOOWACK Cpe-
an xonMoe B 90 xMm ot lefpensbepra.

MEPBOE JAJLBHEE NYTEIMECTRHE HA ABTOMOBHITE, Bepma Beny u
ddoe #¢ ChiRoasll OCMaNosEAlCH V¥ canoxnoll macmepckoll dax mozo, smobsr 3amwe-
HUME KOMANYI MOPMOIRYN APOKAGOKY.

HMx mammna Geina onHMM 13 TPEXKQnec-
Hbix asromobunei Kapna Benua, xoTo-
PhIE B T¢ BPEMCHE BMCCTE C MAIIHAAMH
IN'verapa [adimnepa Brninm enmucThen-
HBIMH OERCTEYIOWNME ABTOMOGHIEME
B mupe. ¥Yuactunkn Gesobuanoro »aro-
BODA EXATH CO CKOPOCTLIO Okono 25 kM B
HAC 10 J0pore, ROTOPoR DM HeBeno-
MBIl MOTODSL.

Y Tposx nyTelec TRENHNKOE GBn He-
DoraTeft poowTenscxmft oneiT. Cam
Kapn Besu elie HHEDIOE HE Bhichkan
8 (penénkl OTBENCHHBIX ANA MOCIAOK

YAl MW Dankue ReMeInoaopoXHOTD
nokiana 8 Maurefime, pacnonarasmerp-
CcA B oaymune ot noma. B cemelicrne
bBernern oMine cMENAR W HEIARMCHMAR
Bepra nounsana, yro Gyaywee, xoTo-
pOE OHH NPEAPEKATH ITHM aBTOMOGH-

NEM, HE NPHIET 10 TeX Nop, NOKa HE
VABCTCA NOopaInTs soobpanenne nybnn-
k. Takof news HacTan.

[MpiMEPHO exReHACHO B MALLHHY TIPH-
XOAHNOCHE NObDABRNATE BOOY, TAK KaKk B
Hell we DuID pADHATOPE, HO JTO HME-
NoCk MAOKCCTRO PaiTHMARY wenob-
KoB. B kavecTee ToniHsa HONOfL3IoBA-
MEck WWPOKO PACTIPOCTPAHEHHAR MHI-
KOCTh, MPEAHETHAYEHHAR IR XHMWYeC-
KON YHCTEH, 3aNacs! KOTOPOH B paisepe
HECKONbEHX BYTRINOK Moacio G0 Boc-
NOJEHTE BO BPEMA ocTanoskn B roboh
anteke. hnaronaps Tomy, 4TO WAHE
ObinH UCTBHBIMH, TIPOKOIE HCKTIOMA-
nwck. Nocne nonyaus NpHILNIOCH YT oBa-
PHBATE CAMNEKHHERZ IAMCHHTE COBED-
WERHD NPOTOPEBITYID TOPMOIHYIO TPO-
Enanky Wi ko, lNMoixe waxomuusas
bepta 3amMeHune  NONAYBWHA  TpOC
YNpannesns peInHKof, XOTOPYH OHa
OCTOPOEHD BLINYE |3 CROETND NOACH.

M oun pobunucs cepero! Hamecrne
00 HX NOeINKE ONEPEANND CAMHX TTYTEC-
IHECTBEHHHKOR, W NOCAEAHION MITIO
OHH NPOOENANH B KOMNAHHA (DaxensHo-
ro WeCTBHA, KOTOPOE BLILLTO M1 ropona
H COMpOBOEOANG ®Wx wbeinowannoes
YO0 TEXHIKN, HE HMEBIIEe WH KDLILIW,
HIW OCBELIEHNN,

HanncanHas MHBBIM HILIKOM 3Ta
KHHIAE MMEET CTPOTO JOKYMCHTANEHYIO
ociiopy. [MosecTnoanne conpopoMia-
CTCH OYCHL BLIDAIHTETRHEIMH LUBETHE-
MK HAmOCTpanuaMi. Konoput 3tol
INOXH NEPEnacTel MHOMECTBOM OeTa-
Nell: KoCTIOMAMH, YOWBHTENBHEIM TENe-
rpadmbiv AMMapaToM W aBToMODHIAMIL

Lx. P. Mupc, A. M. Hoaa, Ceaib; Ha-
YEA TEJEKOMMYHHUEKALHA,

Signals: The Science of Telecommiini-
cations, by John R. Pierce and A, Michacl
Moll. Scientific American Library, 1990,
Distributed by W. H. Freeman &
Company (3 32.95).

aTenepHICHHE TIPHHANNEKHT UM...,
OOHEKD PaIBETENCHHAN MEIyHapod-
Haf TeneOHHAR CeTh — MHOW@, H MBI
CMOXKEM HCNONBIOBATH €€ TI0 CROEMY ¥C-
MOTpeRmION. TAKHM NPAMBIM H [PH-
CTPACTHBIM JAARMCHHEM NR3 aBTORE
KHHIH, HHXCHEDBI-BETEPaHb, paboTas-
umie 8 Bell Telephone Laboratories so
BPEMEHA, KOTOPLE TENEPE YIKE KAMYTCR
nercHool, WAMMHEIOT CBOE NPOMHEMO-
BEHHOE NOBCCTROBAHNE O TENCKOMMYHH-
KALMEX H BCTOPHH HX PAIRHTHA «10 13-
KEOHAM, YCTaHORAeHHbM Borom... u ve-
nopexoM.» [enchoHnas cRCTeMa Tpen-
HAIHAYEHE A8 HHINBHAYAIBHEIX NO0b-
3oBaTenel, PAONO ¥ TENCBHOCHHE — [UNA
twmpokol aymmroprn. Tenedosnnie ce-
TH HAXOONTCH B BEOCHAM HHKEHEPOB, a
TENCENIROHHBIMH o PAOIHOBCIUATEL-
HBIMHE OPTAHFHIALHAAME PARCTIOPRAANOTCH

KHWM1

B1

BianecMensl B yanoBHEKH. B HacTOR-
Lice BPEMA B TRKOM NOMOMCHWH 0en,
CNOMEHBIIEMCA OOCTATOYHD JABHO, Ha-
MENAIOTCA ONPENENEHNLIE TEpeMeHkl,
NTO BE3IBIBACT HEKOTOPYW o3aboven-
HOCTE aBTOPOR.

B ogunHAZUATH TNABAX KHHTH CONEP-
MHTCA KEBHHTICCEHLNA HWCTOPHH, MaTte-
maTndecknll  dyunament, drImeckne
NPHHUMITE H COBPEMEHHEIE TEXHHYECKHE
NpPACMBl # METOOb, KOTOPLIC HAXOORT
NpHMEHEHHE BO BCEMHPHON CETH CBRIH.
OnHcaTensHo, HA CXEMAX B NPHMEDAX B
KHATE TMPCACTABNCHB! TAKHE NOHATHS,
kak Gypee-aHanns, Teopus HHboOpMa-
LWHH, MOOYIRUHR W wedposanmne, yn-
NOTHEHAE, KOMMYTRLUHA H INCKTPOMAr-
HWTHAN Cpend, B KOTOpOl NMPOHCXOORT
BCE 3TH OPOLECCHI,

Ml MoMeM MTHILEL DPHBECTH HECKOVILED
HATMAOAEIX [PAMENOR, WLMIOCTPHPYIO-
LN W KOHEPETHIHPYIOLIHX ¥ TBEDH ICHHA
obiuero xapaxrepa. llnpuna nonocs ya-
CTOT KauecTBEHHON CTEPSOIATHCH HA KOM-
NAKTHOM ORCKE COCTABMRET  OROJI0
1,4 snn. But/c, & COBPEMEHHAR INCKTPOH-
Has wehpoBan cACTeMa ANA BOCTIPOHIBE-
neHun wrpsl B2 doprenmano P
aflMaxas MOMET NPUBOOATL B (RHAKEHHE
KNABMILH ¥ NeQTH HacToalero dopTenn-
aHo, 4To0s NOBTOPHTE TO, MTO paHbiLe
nenan meanncT. M 3syunT 3TO Dame nyy-
e, YeM JAMHCE HA KOMTIAXTHOM mancxe, B
KOHLE KOHLUOB, Bhl e CAYIIAETE CAMY
HIPY Ha hopTEMHaro, a HE 6C BOCTTPONIBE-
nenwe gepe’ rposMrorosopHTens. Ho win-
paHa nonocskl yacToT rMbxoro aucka, ocy-
HIECTRAMOWIETO yNpasnexne Hrpofl, co-
cTanmmeT Mk 1066 Gur/c. Koneyno, ci-
CTCME BOCOPOMIBEOCHHA JAMHCH C KOM-
NMAKTHOMND ONHCKA MOMET OJATL BOAIMOM-
HOCTE YONBOUATE KOHUCPT ana dinelTe
HIH TONOT CTAA CNOHOB, HO MPH FTOM
LEHA YHHBEDCATRHOCTH — 3ITO pacTOoqH-
TEMLHOE HCMONLIOBAHKE NOMOCKH HacToT.

Ve ceronus Hanbonee wmwpoko uc-
NoMLIYIOTCA He xabefnknkie, MHKPOBOII-
HOBLIE HITH CYTHHEOBLIE JTHHMH CBAIM,
8 ONTHYECKHE BOJIDKHE, N0 KOTOPLIM Ne-
PeasTCE OFPOMHBOE YHCIO TAIEPHBIX HM-
nymecos 3a 10 ne » guanasone, GaHIKOM K
uuppaxpacHoMy. OnTHYeCKHe BONDEHA
WHPOKO MPHMERAIOTCA B COBPEMEHHEIX
anexTporHbix ATC. OrpomMikle BOIMOK-
HOCTH TAKHX BOSOKOH Briepanie obcyxna-
mitck 8 1968 1. [Tpo3pauHOCTE TYHILIKX BO-
NOKOH CErOHA COCTARNAET oxono M6% na
KHNOMET], XOTH ewe B 1968 r. ona Guina
HECONIMEDHMO HHKE.

Braronaps mactepcrsy W aobpowe-
NETENEHOCTH ABTOPOB IHAKOMCTBEO CO
CTONEL CHCcUNansHON TexHwueckoR o00-
NACTHH) NPEBPALLAETCH B YBRACKATENL-
HOE YTEHHE.

Hwonaman Cromm. BENTHKAR MHIPA-

LIMA
The Great Migration,
Scott, Rodale Press, 1989 (§ 35),

Macrbrua nannonansnoro napxa Ce-
peHreTH W rnaslsiM o6palom ero oxo-
HEYHOCTH, 3aX00RLER HA TEPPHTOPHIO
Kenns, npocTHPAKTCR 10 JANOBEAHHKR
Macag-Mapa B mo NIONIAIH PaRHBI YE-
Thipem—naTH HemnoycTonoksm sawo-
HANEHLIM napeasm. CxnanwisacTc Bne-
yarnenne, «4TO BOr BLIPOBHAN KATEOM
ITY... OTPOMHYED PABHUHY» H NOKPLLA
MOACPOOHLIE, OTKPLITHE BETPAM 3eM-
MTH € NOYMBEMH BYNKAHHYCCROrO MpOHc-
NOMIOEHHA HAIKHMH JENCHBIMH 38CYX0-
yeToflynasivMn Tpasami. B wamy o na
ITHX ICMIAX NACYTCA OBA MHITHOHA KO-
MBITHBIX W OBHTAET Macca XHIHWKOB H
WKHBOTHLIX, MHTAKLLHXCA NANANLID; B
ITH KPAR HEYOEPEHMO BredeT Hocnedo-
satencl W npocro mwbuTenel npupo-
aet, [IBe TPEeTH MUBOTHBIX COCTABNRKOT
CTpannkie Ha BHI AHTHIONB THY —
NANLHHE POOCTEEHHHKH NOMALIHETO PO-
raTaro CKOTa. AHTHIONL THY BEOYT KO-
yesofl 06pa3 HHIHK K B IABHCHMOCTH OT
HAMHHHA nacTOHil nepexonsT HI NEcH-
cTON MECTHOCTH B MECTA BhIBEAEHHA NO-
TOMCTEA, Wi PABHANLI, TOKPLIThHIC HA-
KOPOCNBIMHE TPABAMH, A JATEM BO3IBpA-
wawTcs 0OpaTHO, MEHAR HE COBCEM RC-
HEE MAPLUPYThI CEIOHHON METPAaLNR.

ITH MHMPALWH CTAPEI KAK MHD, 0 4EM
CBHAETENLCTEYHT HCKOMacMBIE OCTaT-
kit B Onoysad, pacnonomenHOM HEMO-
panexy. Joonor, Gororpad B XYAORHHK
Jxonatan CeoTT 3annmanca wabmone-
HHEM 338 METPaLHel cTAA B TEYEHHE ITPH-
MEPHO cemit neT. OH yeOHHANCA Ha Me-
CHII B CROEM OHIEILHOM asToMobHnNC H
totorpadmposan, yeTasosue (oToka-
MEDY H& CTONHEE, JAKPCIiCHHOM
BHYTpeHHEH CTOPOHBI ABEPH MALUHHLL.
GoTorpadmn, CAeNaHHEIE HA UBETHOR
thorobymare Kodacolor ¢ scnonsiosa-
HHEM painHuibiX o6BeKTHBEOB, PHCYHRH
H MOBECTBOBARWE ABTOPA BROONT YHTA-
TENA B XODOIWO IHAKOMBIR 100101y HH-
BOTHRIAA MHpP, B KOTOPOM TEYET CBOA
AHIHL, OTPAKEHHAR B MBICTTRX PRPOX-

AEHHOTO 300,078, BEAYLIETO Pacckal o
nneficTouere. OH 080 CONpPOBOMIAN-
UMM ET0 JTEBAM WMEHA — BCEM, OT MO-
NONLIX MBBAL C DETEHLIAMEA 00 AX He-
MONOOOTO ¥#E OTUE, NOBEARTENR CTAMH.
Mepen watms 830pOM MPOXOORT CIO-
HEl, 3ebpBl, OCTOPOMHAR HMMANa, pei-
KHE KPACHBIC BOJTKH, HECKOBLKO HOCOPO-
roB W 1aKe ManeHBEEKHR IHMOPOaoK.

Ho B nepeyio ovepeab 3TH MECTd —
cpena obuTannA AHTHAON THY, KOTOpbLIE
BpoaaT Ineck B OOMHOMEY H Napami,
ANMHHBIMH BEPEHHUAMA H OTPOMHBIMHA
cranamu. B sasncumocTn ot ofcranos-
KH AHTHIONKI THY HOYT JECKHM Fano-
noM, HHOTOS pa3bWBaloToR, YNas ¢ HeO-
WHAAHHO BOIHBERIOMINX KDY TRX 0Gphi-
BOB, WITH, HE TOPONACS, NEPECEKalOT pe-
kY, 4To0R MHPHO NOWMNATE TPABY HA
apyrom Bepery. Huxe no TedenHio 10c-
ne moboll maccosol mepenpaBbl MAki-
BYT COTHH YTOHYBLUINX MHBOTHBIX, CO-
CTABMAKHUHN MHLL HINTOKHYI0 43CTE
cTana.

Hx nerxo cocdMTaTh, HAXOORACL HA
bBopty nerxoro camoneta. Korma mbi
BIEPBLIE YIHAMH O yynecax CepeHreTH
okono 30 ner Hazan no xkMeram u dans-
man [pinMicxa, Nepenncs, NPoBEoeH-
HEA C CAMOneTa, nokalana, 4To obuas
HHCIEHHOCTE AHTHADNE THY COCTaBAR-
na mexdee 100 000 ronos, IHAYHTENLHO
MeHbILE OOHON JecATOR OT CETONHALL-
Hel dnenennoct. Pro, sepoaTho, Bui-
N0 CAENCTEWEM THIEMHH MyMbl pora-
Toro ckota, Boneinn, HanoMHHAamLCH
unEoa. BHPYC MOMET BEPHYTECA B NI0-
Doit MOMEHRT, XOTH TENEps AOMAIIHHA
CKOT BAKUMHHpOBaH. MaxchMansHeIR
MPEAen YHCIEHHOCTH ANTHIONE THY 3a-
BHCHT OT HAMTHMHA KOPMOB, KOTOpLIE
MOXeT obecnieunTh Nec B NEPHOA 3acy-
4. Bee 3To mMbl yinaes, NOIHAKOMWE-
wnck ¢ 3Tol obseMHCTOR H YENEKATENb-
HoR xHHrofl, KOTOpas NPHICTCR M0 ay-
e KAMOOMY.

Hayka n otmecmibo

Himepernue eeunocmu

HEVIKEI'[H ACTPOHOMBI HAKOHEL-TO
TIPHILTH K COTTIACHIO B DLCHKE BO3-
pacta Bceenewwiof? Muorme roam B
yyeOHHKAX W HayYHkIX CTATLRAX NMPHBO-
[HIHChE  PAIHOPEMHELIC  OQHIMANbHLIC
usbpn Bo3pacra Beenewwo#l: ot 10 mo
20 mnpa. net. OoHaxko Hopefllune Habmo-
fenHA yYOEAWTH MHOTHE BCTPOHOMOE —
XOTA H HE BCEX — B TOM, 4TO NPABHITE-
poil  undpoil, BEPOATHO, HABIAETCA
12 Mnpn. NeT HITH MENEE,

Ecnn 3TH AaHHbIC HAAOYT NOATEENN-
IeHHE, TO NPHAETCH B KOPHE NCPECMOT-

by Jonathan peTs CYWCCTBYHOIINE THOOTEIH © BO3-

pacte Beenenuol. «Bonee mononol

so3pact Beenennofl craenT Gonbuie
npobriem, Yem pelaeT», — OTMENAET
Tk, Nwexobi ni Haudosansreix ob-
CEPBATOPHA ONTHYECKON ACTPOHOMHH,
IH‘TD]IHH NPHHHMEAN YYACTHE B HOBLIX
HabnwoneHuAx.

Baeun Xabbn mepasiM 13 coBpEMEH-
HEIX BCTPOHOMOB BBICKAIAN MPeanomnc-
#eHne, 4To Boenennas, KaK w ee cMepT-
neie obpTarenn, HMeeT KoHeuRsll BO3-
pacT. [Tpumepnio 60 ner na3zan on obHa-
PYXHN B CHNEKTPAX FANAKTHE EpPachHOC
CMEILICHAT, a ITO OIHAYMACT, uUTO OHH
YOANKIOTCH OT HAC MpONopUHOHANLHO
HX OTHOCHTENBHOMY PACCTORHMIO OT
ey, Jdpyrusu cnoBasi, FanakTHka,
HEXOISIIANCH OT 3eMNH HA PACCTORHNH,
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B opa pasa Domeiliem 70 CPaBHENAIO C
apyrof ranakTHEOR, yIanseTcn ¢ YOBO-
EHHON CROpPOCTRID. 3Ta IABHCHMODCTh
MONIY PACCTOAHHEM MW CKOPOCTLIY YOA-
JICHHR [][TIIB(‘_."IH XEEELHH K BEIBOOY O TOM,
yTo mama Beenennan paciliHpRCTCA.

CropocTs KOCMONOTHYECKOTO PACIINH-
PCHHR th[ﬁﬂ.)ﬂﬂf'l'(."ﬂ Bl'.']ll‘l’l!l{ﬂn, HA3bI-
paemofl mocTosnHol Xadhna, xoTopan
OnNpeaeTRETCA JENCHHEM CKOPOCTH yaa-
NEHAR JBHHOH raNaKTHEH HE ©¢ PaccTOR-
#re o1 3emmn. [lne aerYACNERW R Bo3pac-
ra Beenensofl poctarodHo npocto ob-
paTHTL noctoaudyvie Xabbna, T.e. pai-
NEANTH PACCTORHHEE HA CKOPOCTE YIANe-
wn, (B srom MeTofe NPeANONAraeTcs,
T lkE.FIl.!HI-FI!.II PECUHIHMPpANTECE © MOCTD-
AHHOH CKOPOCTRIO C MOMEHRTA £€ POMKIE-
HHA. )

CropocTH VEATEHHA NETK0 Onpeaens-
HOTCA N0 WHPHAE KPACHOTO CMELIEHHA
MTHHHAR B CNEKT r!:.. OOHAKD H3 MC‘;H'.'III!C HC-
THHHELX [!HL'CTDH}IIIH oo rnacKTHE, E.’IH-
Aafas ni H{J‘Tﬂ['lhl‘ﬁ YOANCHA OT HAC Ha
MHITTHOHEI CRETOBLIX NET, — ICITO Y 3=
BeidalED TpyoHoe. Kposme Toro, Kpac-
HOE CMelleHne kakoii-nnbo oawof ra-
NMAKTHEH — & B YACTHOCTH W COCCOHHX
TANAKTHE — MOXET ﬁblTh HCKILEKEHD
BCNCACTBHE MNEKYIRPHOID JBHMCHHA,
ROTHHEIIOMIETD H3-13 FPARR TALHOHHOTD
NPHTAMEHHA OPYTHX ranakTi. Cneoo-
BATENILHO, ANA ONPENETEHHN NOCTOAH-

Hoft Xa6b6na # soipacta Beenensioh we-
ofX0aHMD ONPENENNTE PACCTORHMA A0
MHOTMX FANAKTHE, #ETATENbHO CAMBIX
YOAANCHHBIN,

HanBonee pacnpocTpanesnsiM MeTO-
00M DNPEqeNeHun paccToORHuRi ABNAIOT-
CR MOHCEH B FanaKkTHEAX TAK HAILIBAC-
MBI ITANOHHBIN WCTOMHHKOB CBETA,
T.¢. obwexTon, abcomoTHAR IBCIOHAR
BEMIHHAA KOTOPLIX HIBCCTHA; BHAHMER
Breck Taknx oDREXKTOR MOKET ToOToa
CAYVHHTE MEpOH DPAcCTORHHA [0 HHX.
Cpean 3TANOHHBIX WCTOMHHKOB CRETA
HauBonee HANEKHBIMHA CYNTANOTER Le-
hennsl — nepeMecHHbIE IBEIALI, Bneck
KOTOPBIX MCPHOARYECKH MEHRCTCH, MPH-
YEM NEPHOA JABHCHT OT HX abcomoTHol
IPEIOHOR BEIHMHHBI, HAH CRBETHMOCTH.
K cowmanenwio, uedesobl HACTONBKD
cnafel, a0 MoryT HaGMOOEATECA ¢ Ha-
IEMHBX OOCEPBATOPHA THILL B HECKDITh-
KHX ralakTHEaX,

IMosTomMy acTPOHOME! HCTIONEIVIOT B
KAYECTHES ITANOHHEIX HCTOMHHKOE Opy-
rie oOBEKTE, B HACTHOCTH NepeMeHHbIE
apeanks THna RR JTupa n HexoTopsie TH-
Mkl BIOPEABIIMXCR 1823 (CBEPNHOBBIX),
[lsa Opyrux METONE WIMEDEHHA PACCTO-
SRR OCHOBENWBLI KA KODPPENNLNAW YTHOo-
BhiMH paimepamy (8 CNenOBETENBHD, M
SPKOCTEIO) FANAKTHE H CKOPOCTEID OBH-
MCHUA 1Be30 B HuX. OueHKkH paccTosHI
00 KocMueckx oB6beETOR, NOAYYEHNELE

ITHMH Pa3HBIMH METOAAMH, HMEKT 00-
BOMBHO WHpokkil paibpoc.

[CnaBubiM HATIHAYEHHEM KOCMEYECKO-
ro Teneckona «Xxabbne, janyimeHEOro
npownofl Becuoll, Oeino wabmonenne
uedenn 8 Gonee yIANeHHLIX FTATAKTHEAX
A yMelbiueiua pasbpoca ouernox. Ho
ITO DKEIANOCH HEBDIMOMHEIM HI-3a 18-
{eXTa rMABHOTD IEPEANA TEneckona, ob-
HAPYREHHOTD Y&e nmocne 3anycka. Tem
He MEHEE DEIYILTATHI HOBLIX HIMEpe-
WA MOryT peuHTs npobnemy XoTa Ol
YACTHUHD.

Oana rpynna wamMepenufl, NpoBoIM-
Mipix dwexobn v P. Yapoynno w3
Haumowansusix obceppaTopufl onTa-
yeckoll acrponommi n X, PopnoM w3
YuupepcHTeTa [wonca lonkuwca, oc-
HOBAHA Ha HADTIONCHRAX NAAHETADHEIX
TymannocTell — chepuuecknx ofonouey
rasza, cOpackiBIeMBIX CTAPLIMH IBEIOA-
mi. TnaneTaprbic TYMaHHOCTH HMEKOT
YETKHA CNeETp, painuudMLIl B OTOANCH-
HbiL TANBKTHEAN M, KPOME TOID, HX Sp-
KOCTE XonebneToA, OOCTHIAR HIBECTHOTD
nika. Cambie APKHE TYMAHHOCTH CTYRaT
FITANOHHBIMH HCTOMHHKAMH CBETA.

Nwexobn ¢ XONNeEraMu ONpCOCnan
PECCTORHHA 00 LIECTH NMNAKTHE B CKON-
JCHHH B ﬂ!,"ﬂ-l:,, HACHH TR BAKMLIEM ThHICH-
UH FrANAETHE. O NMPpHULNTH K BRIBOOY,
Y10 CKonnenne ranakTix b [dese naxo-
OHTCH NoBonbHO GnHIKO K HAM — HA

COrNACHO ACTPOHOMAM w3 HauywoHansHeix oGcepeaTo-
PHIA ONTHYECKOR SCTPOHOMWAW, TANAKTHEK B CRONNEHMA B e
BE HAXOQATCH OT HAC HA PACCTORHMM OKONO 48 MNH, cB. neT
MNpoBEAR CKAHWDOBAHWE FrAaNaKTUK ANA NOMCKE NNAHETEDHbIX

TYMBHHOCTEA (Ha Bpears) — cdhepuyecKMx obOnoYeK rasla,
OEpYRanUWX CTapsie 3aeafbl, FPYNMNE ACTROHOMOE NpHMWNG K
BeIBOOY, W3 KOTOROrD CNEQYET, 4To Bo3pacT Boenennod co-
CTAaBNAET He Donee 12 mApg. neT,
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paccTomnnn oxono 48 mnH. ce. net. M3
sTol wedps! cheayeT, o BoipacT Boee-
nernol cocTannseT okono 12 Mnpa. neT.

Opyroil MeTon NOIROARA NOMYSHTh
PEIVALTATEI, MO KpalHeR Mepe YacTHY-
HO COrNacyoinecs ¢ REIBOAAMN FPYIIIkLI
Nsexobu, IToT meton Guin paipabo-
tan Owx. Toupr w3 Maccayycerceoro
TEXHONOIHUSCKOTD HHCTHTYTA W HCX0-
OWT u3 TOro gaxta, uTo obHapywerane
3IBE30 M AAXKE TPYNN IBe310 B ranaKTHKAN
TeM TpyHHEE, YeM GONbLIE PACCTOAHHE
N0 TanakTHe. JApyruMu cnopamMM, pac-
CTORHHE ONPeJenfeTcs no obwexTam M
GEpa]OB.BHH:F[M, PRIMANACMBIM B OaH-
HOH ranaKkTHEE.

ToHpH YTBEPAIAET, 9TC KOrOa OH
NPHMERRET ITOT MeTon ¥ Gnmikof ra-
nakTHke M32, paccrosmue 0o KoTopoh
WIRECTHO, OH NODOYYacT FE{.'CT{J'HHH! oo
cronnenns B [ese, nHllL CAETKA NPeBkl-
WIAMUAC OAHHBIE, NOAVMEHHBIE pPyn-
noft Ixexobn. Opnaxo npH 3ToM OH
npeaynpexnaeT: nNpu kanubposke no
KOMOBIOTEPHOR  MOAEnH HexoTopof
YCPEOHEHHOM, THOMMHOA TFANAKTHEH,
oTnruatomiefics ot M32, ero Metoa oa-
ET IHaHNATENEHO E'ﬂﬂhL'LlHl.'. pHEL“TDIlHHII
Ao ckonnerda 8 Jese. [lo 3TEM paccTo-
grsaM aoapactT Beenensol npubnusa-
etca k 20 mapa. net.

Paccrosius go ckonnenns B Hese,
nonyvyernsie rpyniamn Todpu o Ixe-
koD, cornacyloTCR C PEIVNLTATAMN,
koTopbie nonyswar P. Tannu wi [Nasai-
ckoro yuupcpentera 1 M. Tupe w3 ac-
Tpodminueckolt obcepratopur B bBpu-
raickoft KonymbGen, Tannw w ITapc
OMPEaenAnd PACCTORHHA TAK HAalbiBae-
MeiM MeTonom Tamnw-Ounepa, xoTo-
phift Oein paspaboran 8 TO-x ronax
P. Tannu w Jx. Pauapnos Gmnepom
#1 HaumosasHoll panHOACTPOHOMM-
yeckof obcepeatopur. MeTon ocHoBan
Ha ToM (EKTE, TO CEOPOCTE BpaLLEHNR
CIHPANLHON TANAKTHEN, KOTODPYIO MOXK-
HO ONPEOENHTE N0 HCEPHBAEHHKD CTICKT -
PanbELIX OEHEA, Tem Bonbe, YoM
Donbile paIMEphl TATAKTHEH.

AHATHIHDYR  WI0DpaAMEHHE MHTH
Grmakux ranaKkTHE, NONYMEHHBIE BBICO-
KOYYBCTEBHTENBHLIMH INEETPOHHBIMH
peTekTopamu, Y. Ppuaman wa Hecti-
Tyra Kaphern Hegasio nonysina Taxne
we paccroanns, kax Tannu w Tlwpc.
QpuamMak ropoPHT, ¥TO OHA XoTena Onl
BEIYHCTTHTE PacCTONHHA clie 00 He-
CKONBKAX TANEKTHE, yTobel C yBepen-
HOCTHIO NOATBEPANTL Aaunbe Tanm w
IMupca ana paccTORHKUA A0 CKOMICHHA B
Hese i nns poapacta Beenennoft, «On-
HAKD § O¥YMAK, — YTBCDMIAET OHA, —
yT0 HanboNee AANEHKHLIC COBPEMEHHLIE
OAHHLIE CBUOCTENRCTBYIOT B NONLAY TO-
ro, 9T0 poipact Beenewnol cocTaRnreT
npasMepio 12 mapa. net». Tannn mMenee
ocropoxen. [lo ero cnosam, cemoe-
TENLUTBA B MOMbIY FTOTO IHAYEHHR CTa-
R npeofnataioiliHMm,

A. Cononnxk w3 ObGcepsaToprin Ma-
yHT-Yuncow, onwn #3 nawbonee rops-

4YHX CTOPOHMHHKOR Bonee OpEBHEro BOI-

pacTa BoenenHodl, OTBEPracT AaAHHLIC O
PACCTORHMAX A0 FATAKTHE, DOMyYCHHRE
Hxexobn, Tanm # apyvrimy. aHukTo wa
ITHX MOMOILIX MOOEH He NORHMaET CTa-
THCTHMCCKON ACTPOHOMHN®, — TOBOPHT
Coununm. On orMedaeT, uto nabmaone-
HHR Cﬂfplﬂuﬂhll, EOTOpPBIC, KAK OH CYH-
TaeT, ABAAIOTCA HanDonee HaICKHLIME
ITANOHHBIME HCTOUMHHKAMH CBETA, OAa-
HOT PACCTORHHSA, COOTBETCTBYHILLIHE BO3-
pacty BeenennoR 20 Mnapn. ner.

Huofl Toukwn IpeHES NPHACP#HBACTCR
x. Xykpa w3 [aprapackoro yHRBEPCH-
TeTd. [loCBRTHE HECKOMBED MET HIy4E-
Hio npobnesibi, XyEpa CYHTAET, MTO
]I[lll ﬂﬂ]’!tﬂl.'."l'l‘HHl-l PaccT OfHUA 10 ranak-
THE ObITH HEADOUCHEHEI HEKDTODKIC HE-
OnpedeleHHOCTH B 4To Boapact Boenen-

HOMt MOMeET COCTARMATE OT 8 no 22 Mapi.

neT. OH YyEa3ulBAET, YTO TONBKD KOCMH-
ueckufl Teneckon «XabBnw, ccnm, Ko-
HEYHO, OH Dyler NpUBeleH B HonpasHoe
COCTOAHHE, MOIBONHT YMEHBUWIHTE ITOT
paabpoc.

Tem ne menee, Kak ormedaet J1. Kayn
W3 IaBafickoro YHHBEPCHTETA, MHOMHE
ACTPOHOMbI  HANHHHEIOT OTHOCHTBCR
CEPLEIRD K NAaANRBLIM, CBHIETENLCTEYI-
M 0 Donee mononom nodpacte Bee-
nedsiofl, W crosT nepen HeobxooRMOC-
ThiO MEPECMOTPa TEOPETHYECKHX 3a-
Emodciuf. [Mo muenswo Kayi, camof
Gomeirolt npobnemolt, cerzannol ¢ Go-
nee¢ sMonoaniM BOTPACTOM Bl'.‘tﬂ[‘illlﬂﬂ,
HRMRETCH TO, YTO ITH PEIYNBTATEHI MpO-
THBOPEHAT JaHHBIM O BOIPACTE, NOTYYeH-
HEIM [INA NACTHHIX CROMTeHHA 3pean —
APOBLIX CKOTINEHAN. AHATHI XHMHYE-
CKOTO COCTaBa 3883 B TAKHX CKONNEHN-
AX NOKATLIBAET, YTO HX BOAPACT HE MC-
wee 13 mnpn. net.

[MpoTusopeuse CTAHOBHTCA ewe BGo-
neg oCTPpeIM ANA KOCMONOMMYECKHX MO-
nenell, NOCTPOSHHBIX HA NBYX TECHO CBS-
JAHHBIX M YPEIBLINARNO NONYNAPHBIX
Teopuax: Mooenn wadnsusonnol Bee-
NeHROH H MOOENH XOMOOHONO TEMHOTO
peilectsa. Monens wndnaumonnoft Bee-
nednofl yrsepmazer, wro Beenennas
npouna yepe’ azy palnyBaHHA — HH-
UIRLUAH — BCKOPE NOCAE CBOETO podae-
aaR. Oua Takme MpeackaisiBaeT, 4To
Beenenran cOOEPMHT OTPOMHOE KOJH-
SECTBO XOJMOMNHOND TEMHOIO BEILECTBA,
KOTOPOE MNOCTORHHO COEPXHBAND e
PACLIHPCHHE.

Cornactio 3Tofl Teopun, Ha paHiux
CTAOHAX 3B0omousn Beenenwofl ranak-
THEH paiberansch GuICTpee, uYeM Te-
nepb, W CNCI0BATCIBHO, HX CPEIHKE CKO-
pocTH yoaneHHAa DbinmA BbILLE, YeM che-
OYET n1 EDE[H!MI!}IIII-[T( I'I!]Ml:pl.'l-lltﬂ Hpﬂc-
HEX cMewessd. [Mpn nenennn Tux Go-
Mee BLICOKHX cxopocTefl ymanedns sHa
MCHBIUWE DPARCCTORNHHA, TOAYMCHHBIE
Nxexobn # ApYTHMH HCCIEA0OBATENAMN,

OKaibIBAETCH, 4TO BO3IpacT Boenennod
COCTARNACT BCETD NHLIL 6— 7T MAPI. NeT,
HTO NOMHOCTEHD NPOTHBOPCYHT dAHHLIM
0 BOIAPECTE LAPORALIX IBEIAHLIX CKONE=-
HHHA.

ITO HECOOTBETCTBHE MOMET DbLITL
PRIPEILNEHD, ECITH OEDHT HTBECR K KOCMO-
normeeckoMy  A-ynedy — BEAHMHHE,
ONMUCHBaIEN NADTHOCTL IHEPIHH N
AARNCHHC BEKYYMA. YYET 3TOR OCTaTOu-
HOH FHEPIrAH B KOCMOMOTHYECKHX MOmOe-
nax naer Bonee BLICOEHE IHAYCHHA TPO-
TRANKCHHOCTH H BOIPACTA Beenennoii.
OnHako TEOPETHEH OTBEPTAKT KOCMO-
norHdecknil A-uAcH, Tak Kak OH yCIomK-
HRET X MOOEMH M HE HMEET IMIMAPHYE-
CKOro noaTeepxochHnd. Ho, kak yxaisi-
BAET Hﬂylt. OH HAYHHAET BLITNANETH KAK
Hanbonee nNPHBNEKATEIBHOC PEIUEHHE
MHORECTEA I'I’i'l'l'rﬁﬂi‘h"l.

Tucku Oaa paduocuznaia

TPEMJIEHHE eMecTuTe Gonewmof

CHTHA/ B YIKHA YacTOTHRIA Anana-
I0OH CTAETD BII.JI{HEﬂLIJIIM ACTIEKTOM pai-
pabotkn mobofl norol TexHonorwm pa-
AHOTPAHCIALKH, OT BLICOKOKANECTBEH-
Hulx UHGPOBRX PATROCHTHANOR, nMepe-
JEBAEMBIX ¢ KOMIAKTIHCKOB, 00 CHrHa-
NOB, NOCTYNAMLIAX C RYCHCT X Tenedo-
HOE H C HEBATALMOHHBLIX CHCTEM HA
TpancnopTe. IpHYHHa Takoro cTpesne-
HHA JAXNYaETCH B TOM, 4TO cBoBoaHOE
mecTo B Goneiuel yacTH nHanazoHa oT
10 T'u ao 300 I'To RafiTa, noxanyi,
TAK ¥Kc TPYOHO, KaK MNOWMAIKY 18
CTPOHTENBCTRA Iaaumus B uentpe Huio-
Hopka na Manxartane. «Kaxercs, Mbi
#WBEM B INOXY, KOraa pce chepsl yNpas-
TEEHA HCMBITHIBAKT OCTPYO notpeb-
HocThs B Donee WHPOKOM CTIEKTDE pa-
oHoMacToT, — 3agskn T. Crasnm, rnas-
Hbifl #uwenep depepansroli KOMBCCHR
casa (PKC). — 1o noxoxe Ha cHTYa-
UHID, Koraa OecTpLIf POCT YHCNEHHOD-
CTH HACENEHHE JIaTPYAHACT pPaIBHTHE
ropoackoro xoasfcraa.,

TpymHee BoeTO MPHXOMINTCH KOMITAHH-
AM, paspabaTMBAROLIHM CHCTEMB! TPAHC-
NAMKH ANR TENEBHNCHAA BLICOKOR YeT-
kocti (TBY), Mm seobxooumo wafiTi
criocod YOOBNETBODHTE MpCAMHCAHHE
& KC, cornacio xoTopoMy TBY (ynsan-
BRKOWIECE pPaipelucHie WiohpaxeHns Ha
IEpane i ODECTICYNBAIOLISE KAMECTBO
IBYKE HE YPOBHE KOMNAKTHLIX OHCKOB)
AONAHO PAIMECTHTBCA B YIikol wMuie
wwnpHeof 6 MIu, scnonsayvemoll cy-
ecTBRYOwel cheTeMoll TeneBMOeHHA.
Oumsaxo any TBY moxer norpebosats-
cA nonoca yactot B 10—100 pas mmpe,
yeM T@, KOTOpYH cobHpaeTcR npeno-
craeuTh GOKC xamnoft Tenecranumn,

[Mouyemy me Boanukna npobnema ne-
penass orpoMHOro KonHuecTaa uadop-
MALUMH N0 CYIECTBYIOLINM KaHanam?
Heno B TOM, NTO COBPEMCHHBIE CHCTE-
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Mbl  TENETDAHCMALHH HENOCTATOUHO
MpPEKTHEHD WCTONBIVIOT NONocY B
6 MlIu, xoTopas oTnywesa wxascaof
cTanitAn. B 9acTHOCTH, HE NOMHOCTEIO
BCOONBIYIOTCA YaCTOThl, OTBEdCHHEBIE
ONA Nepelayd APXOCTHRIX H UBETOBLIX
XApakTepHcTHX cariana. B amanazome
ONCHb BRICOKHX HACTOT nNepelaiiilHe
CTAHUMH NOMXKHL OTACMATECA ApYT OT
ApPYTa OOHUM NYCTLIM KAHATOM, 4TobbL
HIDEKATE BIAHMNELIX TOMEX, 8 B AWana-
JOHE CBEPXBLICOKHX YACTOT Takol HH-
TepRAN A0NMEH COCTABMATE 00 NATH NYy-
CThIX KaHANOH,

I'masrHOe OOCTHMEHHE, COCNARILICE
BOIMOMHBIM MEPEIady CHATOrO Teme-
BICIHOHHOTD CHTH&NA; H APYTHE CNEKT-
pansHo MpheETHBHLIE TEXHOMNOTHA, 3a-
KMHOMBETCH B NOABNEHAH OTHOCHTENLHOD
ReAOpOrHX cHeTeM undposofl o6paboT-
xi n >bdexTHnibx cnocobos Moayna-
uMH. C noMouL HOBOH TEXHONOTHH
wecwatTell cHrian TBY HATcHCHBHOC-
Thio o0 1.2 Mapn OMT B CERYHOY MOKHD
BMECTHTE B DAMKH CYLUEC THYIOLLMX B Ha-
CTONIIEE BpEMA TEMEBHIHOHHBIX KaHa-
no8.

OnHa #®W3  NOCNEIAHHX  KOMOaHMA,
BKToqHBIIascs B chepy TBY, — xopno-
pauns General Instrument, koTopas He-
NABHD CMOOEMHPOBATAE MOMHOCTEI LH-
thpoayio cactemy TBY. [MpesmymecTso
unpposofl nepegaun COCTONT B TOM,
HTO, HECMOTPA HA MOMCXH CO CTOPOHBLL
anamnit, monmueficknx paunft B aOpyrux
HCTOUHHEOR, CHIHET MOMHD BOCCTaHD-
BHTE Tak, 6YATO OH TOMBKO MTO BbILLIEN
W3 CTYOHAHDR KaMepsl.

CHCTeMBI IBYX OPYTHX KOHKYPHDYIO-
umx cupm, Zenith Electronics m Macca-
YYCETCEOTD TEXHOJOTHYECKOTO WHCTH-
TYTa, NPHMEHHIOT CONETaHWe undpo-
BLIX ¥ @HANOTOBLIX cnocoBos nepenasgs,
NOCKONLEY paspaboTuks cCUHTANH, 4TO
NonHOCTEH uHdposas cucTema Byaer
IAHHMATE CTHIIKOM IIHPOKYID TOROCY
YACTOT, 4T0DEI HA €28 OCHOBE MOMWKHD D1l-
no NpakTHYecKH peanwioeaTs TBY.
«Boimo#io, ¥To 3TOT unbpoBolt moo-
XO0I JACTABNT ApYrie JaHATepecoBa-

HelE CTODOHB NEPECMOTPETH CHOM
NPEXKHAE PELICHARN, — 3axeun P. Yaii-
TTH, MPecelaTelh COBETA IKCTIEPTOR N0
TBY npu ®KC n GuiBwwil pyxosooH-
Tens PKC,

HecmoTps wa nenons3osanne Hopel-
werp noaxons, BLBGpaHHOro KOMIAHH-
eft General Instrument, ona nprberna x
Tol e COBOKYTHOCTH METOO08 CRATHA
CHTHANE, YTO H e KOHKYpeHTHl. B nan-
HOM CNy4Yac, KAK W B JPYIHX CHCTEMAX,
cHaYana curuan obpabaTmiBacTce Ta-
EnM obpaiomM, 4Tobhkl INANHTENLHO YDE-
JATh UBETOBYI0 KOMINOHEHTY CHIHAMND.
BricokouacTOTHBIC COCTRARANIOWINE, CO-
OTEETCTBYHILHE METEYARIIAM WIEMEH-
Tam HIOGpaseHNR, HE OMEHD YCTRO BOC-
NPHHWMAROTCR ra3oM, Brarosaps yemy
HX MOXHO OTMILETPOBLIBATE, NPAKTH-
YECKH HE YXVILIAS xayecTso Hiobpame-
HHA,

Euie Gonbie cTeneHH CRATHA MO~
HO JOCTHYL, ECAH NPOHIBOOHTE CpaBle-
HHE CAEOYIOWNAX APYT 32 APYTOM Kaapos
H HCKMIOMATHL TMEPENauH MHOTOKPATHO
NOBTOPHIOLUMXCA OaHHLIX: HADPHMCP,
ronyboe uncToe Hebo MOMET OCTABATh-
CH HEHIMEHHBIM OT KaOpa K Kaapy, W
TONLKO KOraa Ha HeM nossngeTcs obna-
ko, Tpebyercs nocwnats Hudopamanio,
OTNHYAKWYH HOBEI I K8Ip OT VXe nepe-
OARHOTO.

CiaTie MOMHO YBENHYHTE eute bonb-
1ie, ecnd B KaXaool KapTHHKE nepefa-
BATH NHILE T€ YacTOTHI, KOTOpLIE CO-
pepxaT B cebe BONBILYIO 9ACTH SHEPIHH
currana. B pacwiuensof, GwicTpo Me-
amolilefica cuesie, korpa Tpelyercs no-
ChinaTe Gonsite HEGODPMALIHN, OTDaM-
el WIMCHEHHA, Y4CTOTH CHIHANDE ©
npenefpexino Manolt amnmRTyno#l me-
EMHOMAKTCR. XOTA pRipellaoiian cno-
cOBHOCTL MPH 3TOM MOXET YXYIIIHTL-
CH, WHMeHEeph! PAacCYMTHIBAIOT Ha TO,
YTO uenoBeveckHfi rna3l npu GeicTpom
HIMCHCHHH KapTHHEH He cnocoben soc-
NpREHMaTEL Memkie geTani. «3avem no-
ChUIATE MACEMOD, ECITH MOXKHO NOCHATH
OTEPLITEY®, — cnpamnsaer Y. Poyac,
peayiuHil HayuHsifl COTPYAHHK He3aBH-

cumof nabopaTopii TECTHPOBAHAR Cit-
crem TBY s Anexcanopun (wt. Bupri-
HHA).

Curnan wiobpamennn yixe yoanoch
c#ath B 65 pai. OoHAKO MOMHO 20-
BuTecR eme Gonbmedl cTeneHd CKaTHA
nyTeM TwaTenbHore ssbopa cnocoba
MOOVIIALNE, TPHMEASCMOR NpH TPaHC-
namn. Komnanns General Instrument #
npyrie upMbl IPHMERRIOT METOI KBa-
apaTtypHOl aMIIATYAHOR MOOYARLHH,
KoTopbifl cMewaeT $aly W aMOaNTYOy
cHrHana Tak, yTobs nepesanaTs YeThi-
pe GuTa AHGOPMALIAN HA KamOOM Bpe-
MeHROM KRAHTE, H TEM CAMBIM BDEMA,
HeoDXOmHMOE ANA NEepcaadH JAHHBIX,
COKPATHTE B 9eThIpe paia. B atom cny-
yse ckopocTs Nepeaaust 19,4 mna Giur/c
OKAILIBAETCH AOCTATOMHONA, yTOBLI CHI-
HAN yMecTHNcH B noaocy 6 MTu.

HenocTaTok 3TOT0 NOAXONA CBATAH C
TPYOHOCTEIO NCpeaaun uRpoporo cur-
nana sa Gonmsne pacerosnand. Lindpo-
Baf TpaHcnAUHR obecneuHBacT KauecT-
BEHHBIA TMpHEM CHIHATE B OpcOenax
olipeacienHofl 30HLL, 72 NPENENaMH KO-
TOPOH NpHeM PEe3IK0 YXYILUJETCH, B TO
BPEMA KAK AHANOTOBLIA CAMHAN 3ATYXA-
et Gonee passomepno. [MpencTorT eule
NoKa3IaTE, 9TO CHrHAN moboll cHeTeMsl
TBY cmomkeT DOCTHYE TENCBHINOHHBLIX
NPHEMHHKOB, yoanenasx qa 80— 130 xm
OT NEPENaoieTo TEACUEHTPA.

lebatm no nosoay HanbGonee ahdex-
THEHON TEXHOMOrHM HEPEaun NaAHHEIX
KBCAIOTCH # TeneoHHLIN CHCTEM CBRIH
¢ AdencToR cTpyETYpOA. B aToR oTpac-
i, MaciiTabsl XoTOpo# 38 mocneaHne
TPH TONA YBCIHYMIHCE B NATH Paj, Ha-
YANCH THEPEX0 OT AHANOrOBOTO CHIHANA
¥ uHpoBoMY. 2TO NOIBOMAT OCYLLECT-
ansaThs Honee pasnoobpainoe MAHHTTYTH-
POBAHHE CHIHAZIOM ¥ PACIUHPHTE Npo-
NYCKHYI cnocobHocTh kamnol suefinn,
(Mpr Takofl xoRQWTYPALIHH CCTH TEAe-
thosHOA cBmal obcnyxHBaEMan CHCTE-
smoft obnacte paibHBaeTcA HA OTORME-
HBiE oRUERKH», KAMOAA W3 EOTODhIX
cHafmena ceocfl DajosoR cramumefi c
coBCTREHHEIM MEPenaTUHEOM W NpHEM-

Mo JAHHLIM PEQEFPARLHOM KOMKCCHI CBRASH
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HHKOM, 0beceUHBAIOILIMME CBA3L © 200
HEHTOM.)

AccousauHs sqencToll TenedhonHoR
caan (CTIA) omobprna MeTon Tak Ha-
ILIBACMOTO MHOXECTBCHHOTD AOCTYIA €
pazneneHnenM BpEeMEHH, MOIBOTAHLLIHA
nepegasatTe cpaiy TPH TenedoHHLIX
pairoBopa (3 B NEPCNEETHRE, BOIMONK-
HO, 0o 12) no ogroMy KaHamy cBRiu, pa-
Boraromwesmy Ha wactore 30 kMo, Kamx-
nuifl kapan paibHBACTCH HA HEKOTOpPOE
YHCTO BPeMEHARIY KBAHTOB, HANDHMED,
eclH Mo OAHOMY KaHATY cpaly mnepena-
OTCH TPH pasrosopa, abOHeHT MokeT
BOCTIONEIOBATRCH TPETRHM, INCCTHIM H
NeRATEHIM KBAHTAMM,

He ycnenn BRICOXHYTE YEDHHTA Ba pe-
wennn CTIA, xax xammdopuaufickas
komoanns Qualcomm wavana npotan-
KHBATH ANLTEPHATHRHOE MPeANcHEeHHe,
KOTOpOE, N0 CNOBEM ce MpeacTasHTe-
neil, noaeoanT B 20 pa3 yReTHYHTE KO-
NEMECTBO PA3IOBOPOB, OOHOBPEMEHHO
peicpBHpYeMBIX 38 onHol Auefikof, Tex-
HONOTHA, HAILIBAEMAR PacnpenecHieM
CriekTpa, MPHMEHANACE BO BPEMA BTO-
pofl MupoBof BORHL IR KOOHPOBAHKIA
coobuieAnf, XOTOPBIMA DOMCHHBANHCH
PyapensT 0 Yepunne. (Mutepecno ot-
METHTS, WTO OOHA W3 pajHoRMaHoCTeH
MCTOOA pacnpenenesius cnexTpa Obina
JANBTCHTOBAHE akTpHCol Dan Jlamap n
NpHMenaNack /[ANA MNPOTHRONEACTANA
rIYILeHHI0 YNPABNAIOWEro CHIHANE
TOPNEIN.)

MNapusifl MeTON OPEOnofAAraeT pac-
npenenenie CHrEANa no wrpoxol nono-
€€ MACTOT H NOCTYNAIOIEE €ro CXATHE
TPHEMHHKOM, KOTOPBIA HaenTHdHIR-
PYET CHIHAM M0 COSUMANLHOMY KOOY.
lNockonsEy MOIHOCTSL pacnpeeieHHO-
o N0 YacTOTAM CHIHAME IHEYHTENBHO
yMcHEITeHa, ol cnabo paansMoneficTry-
€T C OPYTHMH CHIrHANaMH, pacnpocTpa-
HREFOUHMMHACR B TOH e vacToTHOoR nono-
ce. «[IpeEMyllIeCTBO METOOA B TOM, 4TO
HiTephepeniHa B 1AHHOM CyYae oka-
sigaetcn GnaronpuaTHofl, — 3Jasamn
3. BaTepbn, rnasa TeXHHYSCKOTO OTOE-
NE H BHUe-npeIngeHT KoMnanse Qual-
comm. — OR J0NYCKAET COCYLIeC TROBA-
HHE MHOTHX nonsiosatench, OpHMens-
IOIIHX PAIMTHYHBIE CPEICTREA CHATHY,

Mo arofl npuuane ®KC nnanmpyer
npoBecTH B Havane 1991 r. cepHio HenbI-
Tauufl ewe opHoro THna TenedoHnob
CBAIH C AMEHCTOR CTPYKTYPOR, B KOTO-
poRl MacTo NPHMEHACTCA METOO pac-
npegencHns cnektpa. B nepBeixN Henbi-
TAHHAX B XuiocToRe B Opnanoo Tak Ha-
ILIBAEMBIC HEPCOHANLHBIE KOMMYHHKA-
unonnsie ceti (MKC), npencrasnsk-
wwe cobofl MuHRaTIOpHBIE Gecnposo-
nodHbe TeneoHbl, HHOTAa cpasHNBae-
MBIE € KapMaHHLIMA paunsmm, ByayT
paBOTaAThE HA MACTOTAX, YWE OTBENCH-
HEIX IR MHKPOBOTHOBRIX TepedaTuyH-
kon. Beuny ouwene cnaboro cersana,
npuMepHo Ha kaxasie 300 m noTpebyer-
ca avchxka TMKC, Ons cpapHenns 3ame-

THM, 4TO OObivHAR Auelika B seeucTOol
TenedoHHEOH CETH HMeeT paauye aelcT-
BHA 00 15 kM.

HexoTopoe npocTpalcTBO B ANEKTPO-
MArHHTHOM 3QHPE MOXKHO JAXBATHTE
TAKKE 33 CYET HeMoNMbiosanns Gonee y3-
xoro curaana. Komnanus United Parcel
Service (UPS) nnannpyeT oprasnuioBaTs
CETh, KOTOPAR JACT BOIMOMKHOCTD K-
AOMY BOAHTENI0 oOMEHHBATHCR ¢ OMC-
nerTyeposM HBuabopMaurefl O JocTaBke
KMMHCHTaM TOBAPOB. Fra ceTs MoWeT
GuiTe ceBR3ana ¢ reorpadudeckol MH-
thopsmauronnof cucteMolt i Galof nan-
HBIX, € NOMOLLILIO KOTOpOll ANcneTHepLl
CMOIYT BRIGHPAETE ONTHMANBHLIE MapLI-
pyTei. «/lwoban, nawe nebonbias 3xo-
HOMHSA BpeMeHH NO3BOANT CHHIHTE 3a-
TPaTel HA NOCTABKY®, — TOBOPHT
M. Xennep, Merekep NporpaMmsl co-
INAHHA CETH CBA3N B KomnaHne VPS.

BogwTens rpyiosukor SyayT cBRIBI-
BATLCH C AHCNeTYepckofl, NOALIYACH
YYacTEaMH B [OHAMa3l0HEe LHPHHOR
2 MTI'y, otecocanom GKC ans yikono-
nocroft nepemaun. Kawxawifl yakononoc-
HLIA cHrRan Henonsayer S ko Ans nepe-
AaYH Tonoca WM JTaHHLIX, ¥TO B NATh
pa3 MeHLIlE Mo cpaBHeHno © 00sIYHOA
notpebrocTeio. Korna m 1988 r. @KC
NMPHHAIA pPelieNHe PacopenenuTs ITH
YACTOThI, OHA BhIHVMIcHa Gbhina oTo-
Gparth Mx v panHonoGutenet. Jaumman
CROH Npasa, AMEpHKAHCEaR IHTa PAIHO-
mwobrTencl nopana s cyn Ha PKC, Tpe-
Byr Boimpata ceocH NOMOCHl HYACTOT.
(Cynebnoe paibMpaTenscTBO DONMHO
Dring COCTORTRCE B (eOcpansHom
oxkpy#ioM cyne B HoRbpe 1990 r.) Ecam
ITH HACTOTHI ﬁ}'.IHI'T BCe-TAKH OOCTYT-
Hul, VPS HamepesaeTcR NPHMCHHTE He-
CEONBED METOOOR MOOYIAUHE W paine-
NICHNR KAHANE DN HCIONbLIOBAHHA B ¥3-
EOMONOCHBIX CHTHANAX.

HecmoTpa Ha uensifl pag Texmmge-
ckix peiieddll, nowck ceobonHoro
YYACTEd B TNEPEHACHILIERHOM CIEKTPE
IUNA HHTEHCHOHKAUHA CBA3H MpeOcTan-
nRet npobnemMy, KOTOPAas CO BPEMEHEM,
No-BHOARMOMY, CTaHeT eiue Bonee ocT-
poft. M Tax xe, xax LUeHBI HA IEMTI0, Le-
Hb! Ha 3pup, cyoR no sceMy, OyoyT pac-
TH., AnMuHicTpauns Bywa yxe noay-
MBElBAET 00 AVELUHOHHONA npopase HIH
BIHMAANH TAaTH 32 NONbIOBaAHHE pa-
OHouacToTami. B xoHeuHoM WTOTE, Te
HECKONMBED CBODOARBIX MeTarepll, KOTO-
PEIE OCTRKOTCH ELUE HE PacTPeaeneHHbI-
MH, MOTYT CTaTh COBCTBEHHOCTRID TO-
ro, kto Gonsile 3annaTRT.

Tenegion naxooum
8ac noaciogdy

OMMHMO 9neHCTBE B NPECTHAHBLIX
knybax, mpara nonkI0BATLCA peak-
THBHBIM CAMONETOM, MPHHALTENKALIHM
KOMMNAHAW, TIe Bkl paboTaeTe, O BAllleM
cnyxefHOM NoONOMEHNH MOMHKO CYINTL

TAKWE N0 KOMHYECTBY TENCPoOHHBIX HO-
MEPOBR, TI0 KOTOPEIM Bam IBOHAT.
Yopaensowsl BLICOKOIO YPOBHA MO-
WET TMOXBACTATHCA OBYMA HIH TPEMA
HOMEPAMH, KAK B KOHTOPE, TAK H A0MAE,
no OAHOMY HOMEDY Ha Tenedakc W Mo-
neM, H, KpoMe TOTO, B €r0 pacnopixe-
HHH HMEETCR NOPTATHEHLA Tenedon 8
MELIHHE HNH nopTdene.

B ornwunre ot npenctasnTenell aeno-
HLIX KPYTOB (H 4TOOL HCKTHMHTE Heob-
XOAHMOCTE B BONBLIOM KOMHYECTBE BH-
IHTHRIX KAPTOYEK) TeneoHHLIC KOMNA-
HHH cTapawTcd, 4Tobn TenedoHHnIX
AOMEpPOB ¥ HHX OO0 KAK MOMHO MEHL-
we. B owens veganexom Gynywesm rene-
doAnaR cers, BOIMONHO, Gyaer npn-
CRAHBATE Kaxaomy aboHeRnTyY BCero
oIMH HoMep, Habpas koTopeifl, Bei 00R-
IATENbHO HACTHIHeTe ero obnanatena y
ANMapaTa, HAXONNUIETOCH B DAHHBIA MO-
MeHT ONHMKE BCEro K 3ITOMY YETOBEKY,

Cpaly yCNOKOHM TeX, KOMY TpPYIHO
JANOMHHTE HAH Pa3siCKaTh OaMe OAHH
nomep. Bomuebanxn n3 Bell Communi-
cations Research (Bellcore), wccnenosa-
Tenkckoro GHAHAna TeneQoHHLIX KoM-
NAHKA, NPENOCTABAT BaM BOIMOKHOCTE
BbIGpaTL B JONONHEHAE K HOMEDY eille #
YHHEATLHOE «HMAY, JAHMCTBYA H COBEp-
wencTeys cnocobsl NMPRCBANBAHWA
HMEH, EOTOpPBIE YKE NPHMCHAKOTCH B
Gonslunx komisroTepusx ceTax. Tax
4T0 HOBOpOo#OcHARI 2000 r. B nono-
MTHEHHE K CBOEMY HMEHH, JANTHCAHHOMY B
CHHOCTENLCTEE O POMICHHH, MOMKET
HMETE NPHCTABKY HI HaIBANHE Tenedon-
Hol xomnauum Aptryp Nynex wnmm
Bnaniu Bell South. 3TtoT sua yonyr, or-
paxarolMHA NHIUL OOHY H3 CTOPOH pal-
BABAUEACA «HHTENNeETYAnLHOAR Ce-
TH TenedonHHofl CBAIN, MOMXET AMETH
Gonee rnyGoknil cMmBIch, 2 He OpOCTo Mo-
HCK KJIHCHTE MO er0 HMEHH HTH HOMEDY.
Ha ero ocioBe MOXHO NOCTPORTL Bonk-
Wy Ga3y NaAHbIX, NOIBANRIOWLYIO Ak~
fiomy uenosexy nafiTH ¥ CBRIATLCA ¢ Ba-
MM, HaGpas Ha KIaBHATYPEe TeaedoRHO-
ro TepMmunana mobuie ceegensn o pac:
MecTO paboTsl, DOMELIHEA aAnpec WAH
NpocTo TOT GAakT, YTO Bkl KHBETE B TOM
WE KBADPTANE, roe HAXOOHMTCH 3aKycou-
Han eMax-Jdonansacy. «Mil cvoxem
BBYHCANTE BAC, NONbIVACH JHIIL 4a-
ctuuHoff wAdopMankeft», — roBOpHMT
I'. Xepman, yopasnsiolHil ooHsoro ua
otancnos Bellcore.

IHaNRTENLEAR waACThH paipaboTok no
NPOrPaMME TIDHCBOEHHA  “TEPCORATh-
HEX RoMepos cassuy (TTHC) ocymect-
BARCTCA B OOHOM W3 TPHTOPOIOR WITATA
Huro-Iacepcn, roe okono 50 cnysaiumy
Bellcore npoBoaRT IKCNEPHMERT aAny-
where Call Pickup» (oTsedaes 1na IBOHOK
rae YyToano) © npuenedeHAeM kaTened
pPROA 10MOB H PaBOTHHKOR HECKOMBKHA
yupexaennfl. KoMneoTep NpocHT Bac
NOACMOATE, B TO BPCMA KAK aBTOMaTH-
YeCKad CHCTEMA NMLITAETCH YCTAHOBHTE,
roe cefvac HAXOOHTCA YENOBCK, KOTOPO-
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MY Bbl IBOHHTE, H OCYILECTBARET C HHM
cemib. M. [oppoc, wcnomutensasifl
sHlle-nipeianedT Bellcore, wenaommit
O0BEIHHATE CBOH CEMB TeNeDOHHbIX HOD-
MEPOB, OKAJILIBAET NPOEKTY IHEPIHY-
HYH TIOMOEPHEY. «3T0 HOBIIECTBO MO-
rno Gkl CTATL KpymHefiues nepesenol s
TenegoHnol cBmIK ¢ Tex nop, KAk Gwin
peener  npamoflt uwabop | momepa
Tenedouan, — IARBM OH,

Kmouensim acnektosm IMTHC sansetca
OTPLIE YHHBEPCANBHOIO HICHTHHHKA-
TOPA KIHEHTa OT €ro (HINYECKOTD Me-
crononoxennis. B Tenedomnnoll ceTH
Y#WC MPHMEHRETCH aHATOrHYHBIN NpHK-
uMn: korga xnHenT mabmpaet «B00w,
KOMITBIOTED MOMET HAMPABHTE JEOHOK B
OAHO M3 HECKDILKHX MECT B 3aBHCHMO-
CTH OT BPEMEHM [HA, KONHMECTEA [IPM-
HHMACMBIX IBOHEDBE HIOH APYTHAX npo-
rpaMMHupyesMblx GaKTopoB,

Boobwe rosopr, cuerema NHC non-
#ua paboTatTh NO TOMY ¥E NPUHLIATY, B
ITOM CAYURE KOMITBIOTEPAM, YTPARNAKD-
umM Tenedonnof ceThio, NpHAeTCA ob-
pabaTeiBaTh IHAMHTCNbLHO Gonblle HE-
hOpMAIHK IO cpaBAermnio co cnyxbof
aB00w. MHC no3sonuT NoNLIOBATEMO
JAMHCLIBATL B MAMATEL CETH cBO# OHEE-
Hol MappyT (pacnAcanne) © NOMOLLBIO
KTaBHATYPSL KK kakoro-HHbyns apyro-
ro yeTpoRCTRA, NPHCOEMMHEHHOrD K Te-
nedony, Koroa nnansl MeHAOTCH, pac-
MCAANE MOMXHO DepenporpaMMHpo-
BaThL Tak, 4TobL TenedoH, «MATAAY HH-
hopmanHio, 3IAMECAHHYD B TNAMATH
INEETPOHHOM YCTPORCTEA ¢ MHKPOMPO-
HeCccopoM, CMOr «HaRTH® Bac B noboM
mMecTe. B xonne konuos nanobrocTe B
TenedOHHLIX PACTIHCAHHAN, BEPORTHO,
OTHAJET, NOCKOMbKY Bee GynyT BeIXO-
OHTE W3 OOME ¢ KapMasHHsiM Tenedo-
HOM, KOTOPBIR, HENPEPLIBHO MEpenaBan
CHTHANE, GYNeT TOYMHD YEAIMBATL BAINE
MECTOHAXO AR ACHHE.

B orpansuennoM sMacwitabe cucTemy
MHC soxu0 pAIBEPHYTh YHKE CETOAHA.
Onuaxo ans Toro, urobsl oxa pabotana
OT Jananroro nobepesa N0 BOCTOMHO-
ro, noTpefyiOTCA XOMOCCANBHOC KOJIH-
HECTEQ EOMNBHOTEPHOTND BPEMEHH ®
MOLIHAR ceTh cBa3n. Ceth nomxna Dy-
ger obpabareisate oo 100 Tme. obpa-
wennfl B cexyuny. s cpaBHenHa 3ame-
M, uTo cnyxba «B00» obpabaTriBaeT
miins 1000 obpauteanft 8 cekyuny. B na-
CTORLLEE BPEMA KaXObIA KOMNOBIOTED,
ofpabarTeEaoumtt IROHKH € KOOOM
«800», DONMEH MMCTE COBCPLUEHHKO
HOECHTHYHAIC KOTIHH cBeacHR, yKaibipa-
WuHx  MecTonaxokaenne abowenTon.
Haxe ecnu ceTes ByneTr BO MHOTO pal3
MOLLIHES, CHOCBPEMEHHAR MOANDHKALHA
NAHHBIX B KLKIOM KOMOBKOTEPE MOMET
B KEOHEMHOM MTOTE MOTMOTHTH IHAMM-
TENLHYHID Y2CTE NponyckHof cnocobro-
CTH CETH.

[Morromy wceneaorateni ua Bellcore

CKOHCTDYHPOBANH onwTHENA obpaeu
cHcTembt, lUedwTpansran Gasa nannwix

koTopofl ocHaweHa GeicTpooefcTeyiO-
LHMMH THHHAMHA CBRIH H3 ONTHYECKOTD
sonokHa. B Gaze pannsix Gyner conep-
FATHCA B SORACTBEHAOM IKIEMILIADe
BCA HRhOpMALUHA, TpeDYHILIARCA LK CH-
cTemisl [THC. Coaepmumoe Baamt nan-
HEIX (Hanpamep, roe Bel cobDHpaeTech
nposecTH [lens bBnaronapenss), Bos-
MOMHO, DyNeT HeNpephLIBHO NEpexayH-
BATECR N0 enuHOH rocynapctTeeHHol
BONOKOHHO-0NTHYeCKOR ceT, BuicTpo-
neficTeRe KoTOpOH HCOYHCIAETCA  He-
ckonbkMMH rurabafiTaMm B cexynay.
KomMneotep, Haxoomuafics nenogane-
KY OT BBIILIBAKOIIETO KTHEHTA, «BLIIO-
BHT® 13 MOTOKA OAHALIX CBEOCHHER 0 Me-
CTOHAXO¥OeHHH W Homep aBodenTa, ¢
KOTOPLIM HYRHD CBRIETRCH, H HEDpa-
BHT IBOHOE B HYRHDE MECTO,

Crefyer OTMETHTE, 4TO OT PyKO-
BOMACTEE KOMIAHHH HE YCKOINMbIMYN Ta-
koft acnexT, KAK NOTEHUHANLHAR HARAI-
YHBOCTEL woxoTswefica» 3a abouenTom
cHeTemel  cBasn. Homnanus Bellcore
npuberna ¥ NOMOLIA COUHONOrOR, 4TO-
Dbl HIYYHTE BONPOCH, CAR3AHHBIC C BO3~
MOXHOCTRIO BTODMEHHA B NHYMHYIO
WMHIHE KNHEHTA B TeX cnydasx, Koraa
NPaBATENLCTBENHBIE WAH  KOMMEDYe-
CEHC YYPCHIOCHHA, BOCTIONbLIOBABLIHCE
ITHMA BajaMi OaHHBLIE, JEXOTET NPO-
CNEMHTE Kasan i ar ucnosexa, «J/Iionn
OOMKHE HMETE BOIMOKHOCTE OCTE-
BATHCA AHOHHMHRIMH HITH HE PACKDLI-
BATH CBOCTD MCCTOHANDHCICHMN, KOTOA
¥ HHAX ECThH Ha 3TO NPHYHALID, — YT-
BEMIENACT ColMONor xoMnanu Bellcore
O, Kari.

Kpome Toro, MMHC «MmoxeT npespa-
THTLCR HAKTHYCCKH B HAUHOHAMEHLIR
HACHTHOHKALUROHRBIR HOMED, — 3IARB-
naeT P. CamapansHea, JoUEHT QaKynk-
TeTa cha3n B Yuneepentere T, Orafto
8 Konymbyce. — B kaxkoft Owl cTpane Bei
HW HAXOOHNHCh, B K2xof Gul WTaT HH
MOTANH, ITOT HOMED 0 eCTh BLIN,

H cynepkomneiomepsi
beccunbHbl...

HMTAETCH, 94T0 nOBLILIEHRE NPO-
HIBOOMTENLHOCTH B GricTpOoReHCT-

BHE  KOMILKOTCPHBIX — ATNAPATHLIX
CPEOCTE YMYWIlAeT PeIyNbTATHEHOCTE
EOMIBIOTEPROTO Moaenwposanns. Hc-
HONLIOBAHME CYNEPKOMITBIOTEPOS LR
NPOEKTHPORARHA ¢ TEXHUKO-IKOHO-
MHNECKDOTO aHANMHIA MOMET HA MHENITHO-
Hbl OOMMEPOB COKPATHTE CTOHMOCTE
pazpaboTkn HOBLIX BHAOE TPOIYKLIHN.
Hobuie Mofeny CAMONETOB MOMHD HE
HCMBITHIBATE B A3DOAHHAMBYeCKO] TpY-
e, a apToMoBHAN — IANYCKATL B NPO-
WIBoOcTED De3 NpelBAPHTENLHOND W3-
rOTORMEHRA JOPOTOCTORIIAX ONBMTHEIX
obpajuos. [Jawe Takde TexwomorHue-
CKWE MPOUECCHi, KAK HHKEKIHOHHOE
NpeccOBAHHE MACTMACCOBLIX aeTaneh
HITH MPeLAIHOHHAR Mexannueckas obpa-

DoTKa MOTYT BRINONHATLCA OElIesne |
spdexTrenee, OOHAEKD PEIVILTATH
KOMNEBIOTEPHOTO AHANTNIA 184acTYH Oa-
NEKH OT ANEKBATHOTNO OTPaXEHWs pe-
dnbHOCTH. «Henbin DoBepATL HHKAKAM
PEWVNLTATAM, MOMYYEHILIM € NOMOUDO
NPOrpasMM MOOSTHPOBAHHAS, — YTBEPM-
naet Ox. Mauan, cneunamicT no ku-
Gepuernke #3 komnawan General Ele-
ctric.

lNpo6nema we B ToMm, yTobsl COADATE
KOMITBIOTEP A0OCTATOMHOR MOLWHOCTH
nna obpaboTER OrpoMHBIX YHCHEHHBIX
MACCHBOB, & B TOM, uToOb HMENHch
IpOrpamMmel, cnocobHLIe 18Th NPABHIIbL-
ALie OTBETHL. «Cylllec TRYET, HANPHMED,
HECKO/TBKO O4elb KPAcHBBIX @ITOpPHT-
MOE [UTA TaKk HalbiBAEMOHR «KOMNBIOTER-
HON reOMETDHIM, HO CTONT BEECTH B 3TH
OpPOrpamMMel PEATLHEIC JAHHLIC, KAK OHH
nepectaor paforate®, — TOBOPHT
Ix. Xonkpodt, npodeccop B obnacti
HHopMaTHEH B xuBepreTnrn 11 Kop-
HENACKOND yiuBepcHTeTa, XonkpodhT
€0 KOJNErd B HACTOALLCE BPEMA paipa-
BaThIRAIOT HOBEIE METOIL!, KOTODE He
obnanarT HWISLECTBOM, HO 3aTo obe-
IIAKT BRIAABATE NPABHNBEHBIA PeIyNb-
Tar.

KpacHspie anropaTMbl OKE3bIBAKTOR
HEYAAUHBIMA WI-38 TOIO, YTO KOMNBH-
TEp ONEPHPYET NPHOTHAKEHHBIMNE IHaYE-
HHAMH sncern. [Ins npeacTasncHRR uH-
cen ¢ Tak HaluBaemMOol wnfasaromeh
TOYKOMY HCNONLIYETCH OTPANHYCHHOE
yreno GaTonr (obeitmo ot 23 oo 54), w
NOYTOMY BCETHAA NPHBHOCHTCA HeTou-
HOCTE.

Hanpumep, no  TpeM  TOuKaM
KOMMBIOTEP ONPCOCNReT  YPABHCHHE
MAOCKOCTH, NPOXOnAUeR wepel HHX, WO
CCTH OH MOHOCTABHT KOOPOAMHATH ITHX
TOWEK B TIONYYEHHOC AM CAMAM ypaRHe-
HAE, MOKET NOAYMATECH, 9TO DOHA HI
HMX OxKa#eTcA BHe mnockoctd. Jdans-
HefillNe BLIYHCASHHA B 3TOM COy4Yas He-
MHEHYeMO npHeBeayT k cbow. «Dxpan
CTAHET YHCTHIM, H BAM OCTRETCA JTHIIE
BLIETHOUHTE H AAHOBO BETHOMHTE KOM-
nskoTep, — rosopuT M. ¥acnm, pykoso-
AnTens Hecnegosanuil B obnacty asTo-
MATHIHPOBAHHOTD NPOEKTHPOBAHHA B
tonpse IBM. — Ho 3To emie He camoe
crpamioe. Mopasao Xymxe, KOros Maiim-
HE NPONONMKECT BLIAABATS PEIVIBTATH,
He cooDmas O TOM, NTO OHH MOTYT
ORITE NHUIEHL CMBICTAD.

Yrobel kax-To peiints 31y npobne-
MY, TPOTPaMMHCTE MOTEITATHCE 3a-
nats Bonee BMCOEYIO TOYHOCTS, HO YBE-
MHYEHHE KONMHYCCTEE TBOMYHLIX PAIPR-
OoB mMo3IponMuno ITHilnE HEHAMHEOID I'I'p-ll-
BnaanTecA x uend. Ecnu paHbuie xom-
NLHOTEP APHIHABAN OBE NAOCKOCTH na-
PaneiLHLIMHE TPHA YINe mescay mavm 1°,
Tenepk oF SDenaer ato npr 0,1°,

Cneayrowefl nonsiTeoll nporpaMma-
CTOB CTANH TaKk HaisiBacMile aocobbie
CAYHEAY — MOIX00, OCHOBAHHLIA Ha
paspabBoTre CneuHanbHLIX GparMeHToB

HAYKA ¥ OBLIECTBO

ANrOpHTMOB, BCTPERBAEMBIX B NPO-
rpamMmMy # NPedHAIHAYCHHBIX IR CHTYa-
unfi, KOTNA OCHORHAR NMPOrpasMMa HaYH-
HaeT gapats cbom. «Ho 3Ta crpaTerna
Brer cama no cebe, nockonsky Bonk-
IHHCTEO cHTYALMA H ecTh ocobuie cny-
yau, — yreepwaaer T. Jlocano-Tlepec,
neonenosaTents v obnacTn poboToTex-
HuKM 3 MaccayyceTckoro TexHonoru-
YeCKOTro MHCTHTYTA. — Ham He ynacTcr
JacTasHTh paboTaTe NpOrpaMMY, eCiH
coBpaTh e¢ M1 OTAENBHBLIX KYCKOBN.

Mo muenmio Manan, npobnema 3a-
EMIOMACTCA He B TOMHOCTH Wnn ocobsix
cayyanx, a B obeiuHol MaTemaTHyeckof
noruke, BoikMeM, K NpHMepy, OB KphH-
Bbi€ MOBEPXHOCTH, KAXKAAR HI KOTOPBIX
offpedenfeTCA EH?EHH:CHHM YPaBHEHN -
e (Buma ax’y’ + I:luvt"}'Jl + cxly:'...,
0OBIMHO HCNOMBIYEMBIM NP MOJCTHPO-
BAHHH NOBEPAHOCTER HA KOMNLIOTEpE).
Yrobw onpelenuTs AHHHIO HX Nepece-
HEHHH, HYKHOD pelunTs nonuuom Bl-of
CTENCHH C HOCKONMBEHMH THICHMAMHA 4ne-
noe. Tiofas peantHo BLIMONHAMAaN NPo-
rpaMMa MORET JATE NHILL npubaKen-
HOE PEllieHNe, B PEIYNLTATE HA Nepece-
HEHHH NOBEPXHOCTEH OKAILIBAKTCA He-
Doneiine WENW WA ONH HAXOORT Opyr
#a apyra. M geno we TONRKO B TOM, 4TO
nopepxiocTit BeirnaaaT Gelobpaino,
rosopeT Masau, @ B TOM, YTO eCiH K-
NONLIDBATE HX B EAYECTEE BXOJAHLIX
OdHHBIX B NPOrpamMMe CTRYKTYPHOMO
AHANTAIA WITH [IMTA CTAHEOR C YHCAOBLIM
nporpaMMibiM ynpasncaies, To cboit
Gyaet nembewen.

Ha npakTHEe NnoALIOBATENH TOARKO
TEM H IAHAMAIOTCA, 4TO YCTPAHRKT
omwmbxn, KomnboTeps:, mo cAOBAM
Mannu, owubaloTes cToONbL HACTO, 4TO
OTNafKka nporpaMm CTAHOBHTCR no-
pceanesrofl paborofl. Ana moboit npo-
rpasMMel TEOMETPHYECKOTD MOOETHPO-
BAHAA MOXKHD COCTABHTL CNHCOK 3a0a4,
EOTOPEIE OHE HE MOMET BLINONMHATH
NpABHALAD, W NOALIOBATENN OENaT
BCC 4TO MOIYT B NPEOCNAX BOIMOMHO-
cTell NporpaMMBl H KOMILIOTEPA, #23TD

penngalinee MacTEPpCTBEO, — TOBODHT
oi. — Mogens nogobua nponIBeneHHI0
HCKYCCTEAY,

CreusanmeTsl, BAaaeionime ¥THM we-
KEYCCTBOM, BRICOKD LHEHATCH B CPede mo-
Aefl, KOTOPEIE HCNONBIVIOT NPOTPAMMEI
FEOMETDHNECKOTD MOOennpoBaunA, Eue
BhiLLC LEHHTHCE Okl NPOrpaMMbl, KOTO-
peie Moran Okl BLIABATE DAHHLIE INA
MOOENHPVIOWER npOrpaMMbel AAH TE
TMPOTPAMMEI, B KOTODPEIN JAHHBE MOT
Gbi BROONTE ca8M cneunannct. Oona
paapaBorox Vacnu, sanpusep, Tpebyer
MOOEIHPOBAHHA HOpMEI NPOBOOHHKODR
W MOAYNPOBONWKOBLX CIIOEB B HHTE-
rpanbibix cxemax. Ooxn nporpamMmsl
SHATITIHPYIOT, KAK MenreTca opma Ha
E#I0M TEXHONOTHYECKOM 3ITANe, Apy-
e onpenensioT paboune xapasTepn-
CTHEH NOoNyYarUeAcs MHEPOCNEME].
Mpennanavennoe 0N8 MOOENHPOBAHNE
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nporpaMMuoe  OBeCTicUeHHE ADMMHO
CTaTh IHAMHTENLHO DOnee HATEHHBIM,
yTobsI He aonyckaTk cboce B paboTe Ta-
Kol TexsHonornueckofl cHCTEMBI.

XonkpodT 1 ApyrHe TeopeTikl B 0b-
NAcCTH BLINHCTATENLHON TEXHHER Hane-
HOTCH CO3OATh YHHBEPCANBHOE NMpOr-
pamsnoe obecnedeHne, OTEAZABIIACH
OT WErANTHEIX, NTPOCThIX ANTOPHTMOR
H OCHOBBLIBAACh HA COBEPILEHHD HHLIX
noaxoaax. Mx nossie nporpaMssl CBO-
OAT KAMOYI0 FeoMETPHYECKYIO Jagauy
10 HECKOTBKHX NOrHUECKH HEIABNCHMBIX
NOAIANdN, AHATHIMPYIOT PeIVILTATE H
HCMONBIYIOT UX B nOcNeAyiolleM npo-
uecce. Sloruueckwe HeCOOTBETCTEAR B
ITOM CNyYae CTAHOBETCH HEBOIMOMKHEL-
MH.

Onunaxo ceegenme npobnemu x we-
CEKONbEAM  JIOTHYECKN  HEIABHCHMbIM
noazanasam — npobnema He npocTas.
He Bee 3aaa4H NnOANBIOTCH TAKOMY ana-
an3y. Kpowme Toro, ecTh Jagaui, KoTo-
Phie HEMLIA PEWIHTE TONLKO € NOMOLLEHY
FEOMCTPHYCCKOTO MOOCTHPOBAHHE.
Mwbas nporpamma Ans BLiYHCTeHHA
(HIANYECKHX BENHYMHH B PCIUETKE TOMEK
(HAnpHEMeEp, METON EOHEYHBIX 3eMen-
TOB WAH MOACAHPOBAKHE NOTOKA HHA-
KOCTH) MOKET CTATH WepTBOl normve-
CKWX NpoTHBOpeyHA. Tak 4TO noka wH-
HEHEPSBI CTAPAIOTCA, [ BOIMORHO, HI-
Berate KoOMNBIOTEpHEIX MOonoenef, He-
BIHpAA HA JOCTHIHYTRIE YCexn B 3Tof
obnacTw W Oame Ha HanmHYWE Cynep-
KOMNBHOTEPOB.

Bo3dyxy — uucmeiii nymb

OABWIACE nanexna, uTo B obo-
Ipumom Dyayuiem cTaHeT peans-
HOCTHI TeHOTEpanuA Jabonenauny, mi-

BECTHOID NMOA HAIBAHHEM MYKOBHCLIHIO-
33, NPH KOTOpOM 3a0NBAIOTCR CHILIO
BO3AYXOHOCHEE MYTH JerkAx. 3a no-
cnealne MeECALLI WCCMEenNOBAHHA, HE-
NPABNEHHBIE HA KODPEKIHI TEHETHHE-
ckoro gedexta ¥ GonbHBIX MYKOBHCLH-
A030M, L1TA OYelb BBICTPO # NpUHECIN
BAXKHLIE pe3yaLTaTEL Cpenn Genoro wa-
ceneims 3To — wanbBonee pacnpoctpa-
HEHHOE W1 MeHeTHYeCKH OBYCnoBNeHHBIX
paccrpoiicTe; ono obuapywunaeTca y
0,05% nosopomoeHHBIX, 2 5% moael
SRMHIOTCH HOCHTENAMA NedekTROro re-
HE, «BUHOBRHOTO» B 3abonenannn. Jlumnk
Hemuorine Gonbubic MYKOBHCIIMIOIOM
#upyT Bonee 30 ner; obwuno OHM NOO-
BepWeEHE! HHDEKLUNAM, OKAILIBAKOILINM
NOTONHHTENLHOE DAIPYLUIHTEALHOE Oefi-
CTHHE HA TECKHE.

B 1989 r. ynanock BLMIABHTE eH, 00yC-
NOBMTHBAFIIHR MyKOBACIIHAOS, & B HAYA-
ne 1990 r. Bwin  saeHTHOHUWPOBaH
Benok — nponyeT ¥Toro resa, oboana-
weHHbiA CFTR (ot arn. cystic fibrosis
transmembrane regulator — MyxosRc-
usaoaHsil Tpancmembpannmfi peryns-
Top). ToT BENOK COOEPKHTCR B MNAa3-
maTHyeckol (BHemHeRt) memGpade kne-
TOK, BEICTHIANIOUIMY BOIAYXOHOCHBIE
TIYTH NETKHX; ero dyHKUHN He BOONHE 8c-
Ha, Paanmuunpe mytauun 8 rene CFTR |
BBIIbIBAIOWINE  WIMeHeHNA  Benka-npo
OYETa, H ABAAKOTCR NPHUNHOR MyKOBRC-
uHAgIa.

Cefiuac uccneNoBAHHA COCPEIOTONMH-
JIHCEH HA BLIACHEHHH TOT0, KAKOE KOMHYe-
cTBO HopMansnoro Genxa CFTR nyxHO
obecneunTs GOALROMY Il B KAKHX AMEH-
Ho knerkax. HamBonee pamHkamsunifl
NyTh [EMCHEN — FeHOTEPanus, T.e.
koppekitis wexgaTed Genwa CFTR ase-
nelies B ONpenencHlbIe KISTEH reua,
KOOHPYIOULEro 3ToT Genok. CneunanucT
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no MysosHconaosy P. Kpucran w3 Ha-
UHOHANEHLIX HHCTHTYTOB 100pPOBRA B
Bereane (wt. Mapunenn) vseped, uto
sneachne renaCFTR p oprainam weno-
pexa OyneT yeneuHo ocyllecTaiteHD.
BoaMOXHOCTE TEHOTCPANIHE  MYKD-
BHCLIHA03a CTANa CwirnaneTs Oonee pe-
ansHoll nocsne Toro, Kax B cenTaABpe npo-
wrnoro roga Geinn onybnHKOBaHEI OBE
paboThi, B KOTOPBLIX HA KYNLTYDAX Kie-
TOK MOKAIAHO, YTO ECNH BBECTH HOpP-
MansHelil red CFTR B pethextHme no

HEMY KJIETEH, TO ¥ HHX BOCCTAHABIHBA-
eTcA cnocobHOCTE K Peryinune YpOBHS
HOHOB XI0pa, CBOHCTBEHHEN HODMATL-
HBIM KNCTEAM BLICTHNKHY nerkux. (CtaTea
M. Vampa w3 Menmumeckoro komnmemsa
VHHBepCHTETE WIT. AROBA H €r0 KONmer
BBILLA B R ypHANe «MNalure», a aHanoruy-
HEIE  JKCTIEDHMEHTHI, NpOBEIEHHBIE
T, Yunconom i Meowisnckol trkoms
MuusrancEoro YHHBCpCHTETA © COTpYI-
HHEAMH, Omicansl B xyprane «Cells. )
lMpeanonaraeTcs, YTO BHMEHHO ¢ Ha-

PYIIECHHENM PErYNANAN YPORACH XnopHo-
HOHOB CBR3AHA aHOMANEHAR BAIKOCTL
nerogHof cnuad y BoNHBIX MYKOBHCLIK-
no3oM, NMpaana, 3Ta CRAdk HE NOKA3aHA.
Ipyrue KneTouHbie peryiaTopHBE Npo-
LECChl, B HACTHOCTH PETrYNALHA YPOBRHER
HOROB HATPHA, ¥ DonbuimacTea Gonk-
HbiX MYKOBHCIHOOIOM TOME HAPYLOE-
Hel. Kpome Toro, y uux nabmonaercs
paccTpoRcTED GYHKUHONHPOBAHMR NOa-
WenyaouHol Eeneisl, Ho © ITHM BpaYam
O0BIYHO YOAETCA CPABHTHOA.

B TecHoTe, na He B 0bune

HOHKY OOLIYHD WMWBYT TECHLIMM CROMNEHMAMK, UMK

KONOHWAMM, XBOTHHHO FPOMO3AACHE OPYT Ha Qpyre, W

ABHO NPEANOYMTANT TECHLIE KOMMYHENKW NPOCTOD-
HiiM =ocobHAKaMs. Ho B8 3TOM HA NBpBLIR BArNAL Xa0Ce Kpo-
BTCA rNyGOKHA GUONOrMYECKWA CMBIGH. OKasuiBasTch, Ta
KOR oOpal MH3HK CNOCOOCTEYET NUTEHWID MUgWMR. «Dcobn B
COCTAEE KOMOHMM CO3QAI0T B BOJe TYPOYNEHTHOCTM U TeM Ca-
MbiM YBENWYHBAIOT NPWTOR NHTETENBHLIN BEWBCT By, — OTME-
yaet Y. barwan n3 OxeaHorpaddUyecKkOroc UHCTUTYTE B
Byac-Xone.

KonoHWA 3TUX MONMIOCKOB Co3fasT Hag cobod TypOy-
NEHTHOCTHW B NOTOKE BOAL!, W BOSHWKRIOWWE 3ABMXDEHMA yB-
NexaKT MUTONNAHKTOH OT NOBBPXHOCTH BOAOSMA BHM3 K
NMPHACHHLIM MUTENAM,

Ewe 8 koHye 1970-x rogos ObiN0 BLICKAIAHO NPEANONOME-
HWE, 4TO TYPOYNEBHTHOCTL MIPAET BAMHYIO PONL 8 NPoUecce
MUTRHWA MAOWA KW OPYTVX OPraHMaMoe GeHTOCE, MHBYIMX
HE MOPCKOM [HE W KOPMRUMWXCR BIB8EHHBIMY B BOE NMILe-
BbiMW YACTWLEMM W DuToNNawkToHoM. OfiHEKO NWwe He-
ABEHO BBIRCHWNOCH, YTO PAIMEPLI W CTPYKTYP&, B YACTHO-
CTH «WePOXOBATOCTEs CKONNBHAA UNKW KONOHWA TAKWX Opra-
HWIMODB, TAKOKE MOTYT GbITh BEMXHBIMK (haxKTopammw, BNMRIC-
WHMMH HA NPOLBCC MX NHUTAHWMA,

l:'-l-ruau ;;n mnnmh: TOM 4MChe M.:pu.um K:: uuuw

crepcTea HOrD XO3IAMCTBE W MOPCKOR cpegbl Kax
¥. MNedap w3 Oxearorpathuusckoro MHCTATYTA B Byp
MIAMEDANW KOHUBHTRAWWIO DUTONNBHKTOHA B CcTonbe nunu
HaJ MKONOHWEeR MMOMA W OGHBPYMMNKM, YTO CKOPOCTs No-
TpebnaHua NWWEeELIX BSWECTE MONNIGCKAMK BO3PACTAET ©
yBennyeHMeM CKOPOCTH BOAAHONC NoToKA. KpoMe Toro, Yem
Bonee XA0THYHO PACNONOMEHH! OCOOWM B KONOHWMW, TeM
cvnbHee TYPOYNEHTHOCTE W TeM Gonbwe bUToNNAHKTOHA
YENEXBETCA BHWI W QOCTRAETCA YNEHAM KONOHMM.

MpK NOMOIYW NAIBPa WCCNEAOsATEnW Onpegenwnu cre-
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NEHb TYPOYNBHTHOCTH HAJ KONOHWER MHUOHA B IKCNEDHMEN-
TENBEHOM KaHANEe C pErynupyeMoRl CROPOCTRI0 TEYEHMA W

MW, YTO BRICTYNANWWE HAL NOBBPXHOCTRIO KOND-
HMM oThenkHee ocof Coa[anT AoCTATOYHO CHNLHLIE 38-
BVXPEHWMEA, YENERAKWWE DUTONNEBHKTOH OT NOBEPXHOCTH
BOfObl BHAI KO AHY. BETM3H NONaraeT Takwe, 4To Gnarogapa
sOyrpams, KOTOPbIE, KAK CYMTANOCH, COPAaIYITCR Ha KONo-
HHH W3-33 KOHKYDEHLWW 38 MHUIHEHHOB NPOCTPAKCTED, YNYy-
waeTcA cHalmeHWe NWTAHKWeM Tax ocobed, HTO HAXOOATCRA
BHYTPW KONOHWW W NVWEHEI NPUTOKE CEEXEA BOALI BCNegeT-
BME TYPOYNEHTHOCTH WaHCH! HA NONYHEHWE MMM ANA ITHX XW-
BOTHRIX BOIPACTAIT.

MNoHuMaHwWe 3TUX ABNEHWIA MMEET HE TONBKO HAYYHOE, HO
W 3MOHOMHYECKDe 3HaYeHMe. =CnoCoBCTEYR YBENWYEHMIO
#WBPOXOBATOCTHE KONOHMA, MOMHO NOBLICHTE A0DEINY M-
AWA» — CHATAET COTPYAHWE MUKeabix depm Great Eastarn
& TenauTc-XapBop (wr. Maw) K. Heoann, KoTophi@ coaMecT-
HO C MCCNBAO0BATANAMMK M3 Dn-aamrpaﬂ:muucmm HMHCTUTY-
Ta 8 Bygc-Xone wsyyaer nurasue MHAWA 8 CBRIN C pasMepa-
MK U NNOTHOCTBIO WX KONOHHA,

Hb3NN YCTEHOBKN, YTO B KONOHWAX MEN0ID pajMepa M-
AWV paCTYT Nyywe (XOTA ONTHMANBHEIE YCNOBWA MOryT BkiTe
PasANUYHBLIMKA B 3ABMCHMMOCTH OT CKOPOCTH M HANPABNEHWA
NOTOKE BOfbl, 8 TaKme rnySHHb WM XBpaKTepa LWpKYNALWA)L
Ecnin KoNOHWA CRMWKOM OOWMPHAR, HEKOTOPLIE OCOBK NoNYy-
YAKT AyYQWes NWMTaHWe Wi-3a «Tedesoro 3ddpexTas, B8 pe-
IYNLTATE KOTOPOrD MMBOTHBIM, PACTIONATAKLWMCA HUME
No TEYEHHIO BOALI, OCTAETCA MEHBWE MWLM,

Muguu — He BOWHCTBEHHLIE OPraHnaMesl BEHTOCE, Yse
NATEHWE 3aBMCHT OT MX (DHIHYBCKoA DOopMEl K FTMODOAMHA-
MUYacKHX ycnoswi. [lpyrue ABYCTBOPHMATLIE MONMIOCKKA
cBOMMM CHEOHAEMK TOME MOMYT CO3fEBaTh TYpOYNEHTHOD-
cTn. Mumerep C. MovuomuT w3 CTaHdpopgororo yHUueepcu-
TeTa cgenan Hﬂﬂﬂnh [+% 8
thoHHOR nNapsl MONMNIOCKAa
(ogwH cuhoH BBOAHOR, &
APYrof BhIBOGHOA) M MCNbI-
TEN 8@ B INCMEPUMEHTANL-
HoM kaHane. Kak noxasanw
&0 ONbIThl, BLICOTA, OpHEH-
TAUWA W paswep cudboHoB
BNMAKT Ha BADTHKANLHOE
NEpEMELMBEHME BOJRHOM
noToKa.

Opraxo EATROYMHER
CTpaTervA, WCNONLIYSMan
MUOHAMWA W ODYTUMH MOn-
MOCKAMK [NA NONYYEHWA
NHWKW, MOMET NPHBOAWTE K
MECTOKMM sflaMorpachvye-
ckuMms nocnegcrevAM. Mo
cooBueHwo Y. Hurﬁum
#a YuusepcuTeTa ep-
HOA Kaponwsel 8 Yanen-
XWnn, sg8n0c KoOHYasaTCA yr-
HETEHMEM POCTE YNeHOE
KONOHHKA W3-38 YBENWYEHHA
88 NNOTHOCTHE,

HAYKA W OBWECTBO
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«He aymaw, 4TO HAPYILUACTCR TONBKD
PErynALMA ypoBHell XnopHMO-HOHOB, M
BpAO /M 3TO [NaBHOE B MYKOBHCUH-
no3en, — orMesaer P. bayuep u3 V-
pepcuTera Cepepuoft Kaponuwe B
Yamen-Xunn. On noOovyepKHBACT, HTO
DonbHEIE MYKOBHCIHMOOIOM NOOBCPHC-
HE ONpeneneHHLiM HHDEKLHAM, KOTO-
poic He nabmogaroTon Npx ApyTHx 3a6o-
nepanunx nereux. Kak on canTaeT, 3TO
CEHOETENLETEYST O TOM, NTO MyKOBHC-
HA03 COCTOMT HE TONLKO B 3AKYNOpPKE
BOIAYXOHOCHBIX MYTEA B METKHX.

Tem He MeHee cefluac BOBCH palsep-
HYNOCh COPCBHOBAHHE 338 MPHOPHTET B
resoTepanid Mygospcinnola. Mo ob-
wemy Mueruro, Genox CFTR yuactayer
B TPAHCOOPTE BEUIECTE HMEPEl KNeToN-
Hyto MemBpany; BEPORTHO, OH PeryiH-
PYET AEATENLHOCTH KAKHX-TO NEpPeHoc-
YHKOB HIH KaHanos. « BoaMoxno, 3ToT
Genok xoopaWERpYeT paboTy HaATpHe-
HbiX KEHANOH H KAHANOS [NA HOHOE XN0-
pan, — ckaian bayuep.

Kpucran ofuapysun, 4To ypopetbs
sxcnipeccii reda CFTR 8 knetxax pei-
CTHIAKH BOIAYXOMOCHBIX NYTEN NErKHy B
HOpME HHIKHE H JOBONBHO NOCTORH-
Heifl. 3To mamuufl obnanewunasoumi
thaxT, IOTOMY 4TO FEHOTEPANHA BECHMA
JATPYOHHTENLHA B TEX CAYYasx, KOTia
TpebyeTcA CNOMKHAR perynauus remunof
IKCIPECCHM.

OpHEKD CYLIeCTBEHHAS CTOPOHA BBE-
nenun reva OF TR g opranmam venosexa
OCTACTCH OOkA noa sonpocos. Ecau
ITOT FEH NOMADET HE B TC KNETKW, B Ka-
KiE HAOD, W DymeT B HEX 3KCTpeccHpo-
BATLCR, HE HCKMIOUEHD, NTO OH MOMET
craTh npHysnod Bonesin. Ho Hx. Yar-
ceTT H3 [JeTckoro KiHHHEECKOrD MEIH-
unHexoro nentpa B LnkusmnaTa obna-
PYMHN DETYNATOD FeHHOM 3KCOPCCCHM,
kotopolt ovens npuroanacs 6w B paM-
HOM Cnyuae: oH sieHTHHIHpORAD Npo-
MOTOPHYI0 nocnenosatensiocTe JHK,
noj BNHSHEEM KOTOPOA HEKOTOPLIE e
Hbl IKCOPECCHPYEOTON TONLKD B TOHKMY
PAIBETRENEHHAX BOIOYNOHOCHBIX NyYTEH
nersux. Konk ckopo umeeT Inadense, o
KAKHX KAETEAY IKCODECCHPYETCA ren
CFTR, 7moT nNpoMOTOpP MOMET Cbi-
IPaTh PELAIOULYIO PONb, ECTIH ETO NIPH-
COEAHHATE K TEHY,

Bo muorux nabopaTOpHAX HOYT MHC-
CRENOBaHKE, B KOTOPLIX HCTILITHIBAKOT-
CA paInHyHkie cnocobLl BBENEHHA reHa
CFTR m knerxn nerxex. Ha ceronrmmu-
HHA fgenb PEIYNLTATHL ONBITOR HA HH-
BOTHBIX NOKAIANM, 4TO, BEPOATHO, My4-
i€ BCETO HCMOMBIOBATh BHPYCHLIE REK-
TOPSl, CKOHCTPYHPOBAHHBIE NPH NOMO-
IUH METOAOR FeHHON HHweHepHH. KpH-
CTAM IKCHEPHMEHTHPOBAT C ANCHOBHDY-
coM (0OBINHO BLOIBIBAKUIAM NROCTY-
Oy), KOTOPhIA HMEET CPOOACTBO K KNeT-
kam nmerkdx. OH BBOIOMN BUPYCHBIR BEk-
TOP B IErKHE NOOONBITHEIX EHBOTHLIX B
COCTABE KHOKOCTH, HO €ro MOMHO

BEMAKOMATE W B COCTAR aspolons. Kpu-
CTAN NOKA3Ian, YTo ¥y KPOMHKOR qyme-
PoOHBR MaprepHLIf r'eH (8 HMEeHHD NeHl,
xogupylomnit depmenT moundepaly,
KOTOpWR obecneunsaet BHOMOMHHEC-
HEHIMKD), BKIKOYEHNBIR B reHOM aneHo-
BHPYCA, IKCHPECCHPYETCR B KNETKAX Bbl-
CTHIAKH BOAOYXOHOCHBRIX myTef.

B onwmiTax #a kpoaukax Kpucran Tax-
#e NPoNeMOHCTPHPOBAN, YTO ANEHOBK-
pPYC MOMET TPAHCTIOPTHPOBATEL B KNET-
KH NErKHX FeH denoseyeckoro Genka, Ha-
ILIBAEMOTO o -AHTHTPHUIICHHOM, B pe-
IYNLTATE HEl'D B 3THX KNETEAX HAYHHA-
EeTCR INCOpeccHs OawHoro reda, benok

& ~AHTHTPHNCHH PAaIPpYLILAET B N€rou-

|
HBIX KMeTRAaX DepMeHTSI, YNacTBYIOLIRE

R MIATONOTHYECKOM MPOIECCE, TAK ¥TO OH
MOMKET CHYXHTD  CAMOCTOATENLHBIM
CpEACTBOM [1NTA NEYCHHA MYKOBHCILHOO3E,

Ipymnsl Kpuctana, Yuncona u bay-
Yyepa, a Takwe OPYrHe HCCMeJOBATENH B
KAYECTEE BEXKTOPOR INRA BBCACHHE HYyMX-
HOID TeHa HCMOML3IYIOT TAK HAILIBAC-
Mbie peTpoBapyce. HegocTaTok perpo-
BHPYCHLIX BEKTOPOR B TOM, HTO ANA HX
neficTRMA, T.e. LN BETOUEHHA YyKe-
POOHOIrO I'ERA B MEHOM KINETKH, TpebyeT-
CR AKTHEHAY DEMUTHKAUMA KNETOYHON
JHEK, a 8 GonsluHMCcTEE NETOMHBIX KNe-
TOK OHA HE MPOHCXOAWT. JATO PETPOBH-
pycel offiagaoT pROOM BaKHBIX [peH-
MYLIECTE. YXe CO3nasl COBCPLIEHHOD
DelonacHbie PETPOBHPYCHBIE BEKTOPGLI H
paipaboTaHsl METOOHKH HX HCMONLIO-
pannA. [To cnoeam Ywuncowa,npensapu-
TeNbHBIE IRCOSPHMEHTE TR  MHOMO-
obetuaroume peyIbTATE: INCNPECCHA re-
wa CFTR B gynbTYpPE NETOYMHLIX KIETOK,
B KOTOpLIX B HopMe Benox CFTR re cHR-
TEIMPYETCH, NIOXDAKE, HHYEM HE OCIIORK-
Hewa.

Jlnx seeaenun rena CFTR B kneTkn
MErEHX MOMHO MPHMEHATE TAKKE CO-
BEDLUEHHD HHOE TPAHCNOPTHOE Cpel-
CTBO — MHMOCOMBI. ITH MHEPOCKOINH-
yecxne memOpaninie DYILIpbKH 3AMo-
MHARKOT XEnaeMbiM ArEHTOM H BIKIHYE-
OT B COCTaR aspolona. YutrcerT nmomy-
YHIT IHNOCOMBI, HECYLUNE PELENTOPR, KO-
Topuift cBmIbiBaeT OenkH NETOYHOID
cyphakTanTa. 3TH aunocomel GyaoyT
OOCTABRNRTE CBOR «rpy3» NpAMO B TE
KNeTEM, roe oH Hywed. YuTcerT name-
PEBAETCA HCMIBITATE JIHNOCOMB!, COOCH-
wamme red CFTR w cneuntbnunnii ona
Neroynbiy ENSTOK NPpOMOTOP, Ha KH-
BOTHRIX, (ANBTEPHATHEHAR ROIMON-
HOCTH HCNONbIOBAHHA NTHTIOCOM COCTO-
HT B TOM, 4yT00bL! OHW NOCTARMKITH B NET-
e cam Benoxk CFTR; sToT nyTs ocy-
WECTBHM, EC/IH €rQo NPOACIKHTEN:-
HOCTH ¥HIAH B THNOCOMAX IOCTATOUHO
BENHEA.)

wBee 370 ONEHb BOOXHORIRET, — TO-
sopHT Yutcert. — BeeaeHHe reHoB 8
INHTENHANBHBIE KICTKH YHE BOIMOM-
#ow., HO Bpan MM kTO BOILMETCR celfiyac
CEKA3aTh KOHEPETHO, KOT I8 MeHDTEPATIHA

MYKOBHCIHID3a BONOET B MEOHUHHCKYH
NpaxTHKy. «[1pencToONT elle MAOTD pa-
GoTw, — npepocteperaet Kpucran., —
Ho neno 3To enonHe peaneHOcs.

Bce daabiue 8 KOCMoOC

YA Bel nonagere, NOCETHRE YEThI-

pe nnadeThl H 57 ux cnyTHRKOB?
OERaILIBASTCH, B MPAYHOE H TECHDE NODA-
BANLHOE NOMELLEHHE, «3TO YHKACHO, HE
npasia NA?» — BOOPOLUAET, OCMATPH-
BaR CBOM HORLIC anapramentsl, . Tk-
Tep ne Bpue, xoTopkift ¢ 1985 r. pyxono-
OHT Hayunofl rpynnol nporpammel «Bo-
aamepn. Ocuosnoll 3Tan mporpamMmil
o BosmKep», ITAN BCTPEMH C I/IAHETA-
MH, JAKOHYKICH, B 0e Bpue ¢ xonneranmu
Oein Beicenen H3 cBoero odupuca ma
pepxuux 3ITawax JlaGopaTopum peak-
THEHOMO OBMaeHns B [Macapese (wr. Ka-
mipoprns), arobe oceoboaNTE MECTO
HOBON KOoMaHOe, roToOBRAUIER TOneT K
Catypny no nporpamme « KaccHuun.

Kocmpueckie annapatsl « Bormmxep-1»
H «Bornmxep-2» ywe Donslue He BCTpe-
TAT Ha CBOCM MYTH HHEAXHX MIAHET, ND-
ITOMY TENCEHIHOHHBIE KAMEDL H OpY-
rHe ceanupylouue npubopsl Ha ux Gop-
Ty OLINH BRIKMOMEHE. TemM HE MEHEE,
CACWHT 3aMCTHTL ne Bpue, UX MHCCHA
eile ganexko He lapepiena. JderekTopi
uscTHU, nomel B wamydeHul npononwa-
10T coDHpaTE HHOPMALIHIO, & CKAHHDY-
owmHe naarhopMel NPOAOIKEKT BpPa-
IWATLCH, OPWEHTHPYA EOHHCTBCHHBLIA
peficrayiommfl npubop — cEETpOMETP
YALTPADHONETOBOID HANYYEHHA.

VaerpadmonetoBsifl  cnexTpoMeTp
YYBCTEBMTENCH K AnAHaM sonn ot 500 oo
1200 A, KOTOpBIE NOrACIIAIOTCR IEM-
Hoft aTmocipepoll H HE MOTYT PETHCTPM-
POBATBLCA HH OJHHM OPYTHM M3 HBIHE
neficreyiowux npubopon. Xota ata ob-
MAcTh COCKTPA YACTHMHO NOrNOLACTCA
MERIBEIAHBIM Fa3oM, YNsTpadnoneTo-
Bhifl cnexTpoMeETP ODHADY®HI HANMyye-
HHE OMEHB TOPAYHX 3Be30 — Denwix Kap-
MHEOR. «3T0 KAk Ont cBEeT, NpOXonAuHA
CKBO3E TYMaH», — 3ameqaet O, Xon-
Bepr M3 ApHIOHCKOTD YHHBEPCHTETA.

Heno 8 TOM, YTO MERIY pPaIpeseH-
HbIMH O0naxamMi BOOOPONA, HAXOMRILH-
MUCH B MEMIBEIOHOM NPOCTpaNCTBE,
HMCIOTCR MPOMEXRYTEH © NOHHMEHHOR
xoHUeHTpauwel sonopona. Boamoxuo,
HanbDonee HeORHIAHHBIM DBINO OTEPLI-
THE CHARHOTO YNkTpafHOneTOROTO W3-
NYYEHHA [APORBIX CRONNEHUA — cBMe-
TENLCTEO TOTO, YTO B 3THX [IPERHHX KOC-
Mitieckix 00BexTaX CYlIeCTBYHOT MOMNO-
fble TOPAYHE IBEI0bI.

Onrako cynsba neficTayroiiero cefl-
HEC YIbTPafHoneTOBOI0 CNEKT POMETPa
HEONPENENEHHA B BHCHT HA BOMOCKE W3-
3a npobnem, cBsIaHABX ¢ dHHAHCHDO-
sanmeM, nockonkky HACA rotosut Ho-
BEIE ANMAPATH 08 OCYIIECTRAEHNA BTO-
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poit mexcaseannofl muccHn, noaobuofl
nporpamme «Bormmep», — «VIM», xo-
Topan nomaHa GymeT mpooeMOHCTPH-
POBETE BOIMOMHOCTH HOBBRIX ACTEKTO-
poOB, YCTAHOBRMCHHLIX HA KOCMHUYECKHX
annapaTax.

Mporpamsma «VIM» HauueTca Tam,
rie 3aKOHYHIACE NAAHETHAR MHCCHA
«Boanweposy», NOCKONLEKY HOBLIE anna-
paTel GyayT HANpABRNCHBI B HEHIBCIAH-
Heie obnacTH mexny ConHeunodf cReTe-
MO B MERIBEIOHLIM TPOCTPAHCTDOM.
Henmpephintisil MOTOK 3aprstHHbIX Y-
CTHL, TaX HAIkIBACMEIA cOnNACYHLIN Re-
TEp, CO3NAET OIPOMHYIO CTPYKTYRY, HA-
IniBaesyio remmoctepolt. Conneynnilt
BETED HECET “BMOPOMEHHOSR B HErO
sarunTroe none ConHia, TeM CaMBIM
NPENATCTEYR  NPOHHKHOBEHHIO  MEHK-
IPEIIHOTO BOLUECTBA H KOCMMYECKHX Y-
yeil B npenensl ConneuHoil cHCTeMBI .

B mewiseifHoM OPOCTPAKCTBE COM-
HeuHbifl seTep cTankmeacTes ¢ Gonee
TMNOTHEIMA W MELTEHHEE TR YILHMIICR
MOTOKEMM BelliecTna, ofpaiys rpanHy —
TARK HaILBaeMylw arendonayiys. Co-
TNECHO NOCNEIHEM NAHHBIM, TENHONaY-
38 PAacnofiOMEHd HA PACCTORHHH, B
B0—100 pas npeRnnANIIEM PAcCTONR-
uue ot Jemnn oo Conaua (12—15 mnpa
KM), T. €. B [isa—TpH pa3a Gonsuie pac-
CTORAMMA, KOTOpPOE K HACTORLEMY Bpe-
meun npeononemi « Bosmwepsiv. Hime-
HEHHA HHTEHCHEHOCTH COMHEYHOTD BET-
pa, BEPOATHO, BhIIWBAIOT BOMHOooOpas-
HBIE paIRAnLHLE KonebaHHR remHonay-
3bi, TEK 4TO ce obHAPYKEHHE BOIMOKHO
TONLKO Ha paccToRrin 50 opbHTANLAEIX
pannycor Jesmm (50 a. e.); «Bosnxe-
Phis JOCTHIHYT ITOMD PACCTOAHHA TPH-
smepro B 2000 r.

Mexny TeM yeranornennsle Ha «Bo-
aldepax» npubopsl NEpenawdT Maccy
mnopmManan off yenosuax sa nepude-
pun Conneurnofl cucremsl. Boamommo,
Hanbonee HHTPHTYVIOLINHE GAHHBIE Obinm
nony4eHk ¢ noMolikio npubopa ans ne-
TEKTHPOBAHHA KOCMWYCCKHX Ayue, KO-
TOPLIR YNARNHBAET BbiCOKOCKOPOCTHBIE
JAPAKEHHBIE WACTHIL, MPUXOOALIIHE OT
Conaua, Mneynoro TlyTa o 13 Mexra-
NaKTHYECKOTO NpocTpadncTea. «Boan-
#ephls ODHAPYXHUIH TAKXKE HENMPEInN-
JNIEHHYIO YETBEPTYIO KOMIOHENTY Y-
cTii cpenneft suepran. 3. Croyn ma Ka-
nudopuiAckoro TeXHOMOMHYECKOro HH-
CTHTYTE NORCHACT, YTO 3T0 MOrYT OEITE
ATOME! 3 MENKIBEINHONO NPOCTPAHCT-
Bi, MONYYHBILUEE SHeprHio GnaronapR
TYpOYNCHTHLIM NPOUECCAM, NPOHCXO-
omumM BOIEIN renMonayssi. ITH aTo-
Mbi NpeicTasnanT coboll nepseifl Heno-
CPEACTBEHNHLIA  NpHMED  MEX3IBEIOHO
cpenst.

o cHx nop cONEpXanne TakHx Ine-
MEHTOB, KAk HeOH, aproH i renuil, onpe-
NENMEHHOE 10 HIMEPEHHUAM KOCMHYECKHX
nyuefl, COOTBETCTBOBAND MpeAnonarae-
MOMY XHMHHECKOMY COCTABY MEMIBEI -

HOTO BewecTsa. C apyrof cCTopoHs, CO-
Nepwanie yImepona N0 CPaBHEHHKD ©
KHCIIOPONOM B COMHCYHLIX BCNBIUIKAX
OEAIAN0CE HECKOMLKD HHME OMHIAEMO-
o yposHa. [leTexTop KOCMHYECKDID W3-
MYYEHHA MOXCT MPHACCTH HOBRIE CHOP-
npsaks B xone 1 1-1eTHero uuKkna conHey-
Holi akTusnocTH. B To e spesn npubo-
PEI, YYBCTEHTENLHBIE K MENee AKTHEB-
HbIM YACTHUAM, OYAYT HIMEPATE MIOT-
HOCTH H NonepeyHLIe HIMEHEHAA B NOTO-
K¢ COMPeYHOro PeTPa.

HonoaruTensiibie Habmonenns 6y-
O¥T NpoRIBOONTECA Ha «Bornxepaxs
npubopamu 18 HIMEDEHHA MarHHTHO-
ro nons. Conveuyntif LAKD W Bpallenne
Connua o COBOKYTTHOCTH COA0aWT
CAOMHYH) CHCTEMY MACHHTHRIX nonef,
EOTOpPHE 3anOMuAleT renwocdepy w
ONpelenAoT [IBHMKEHHE KOCMHYECKHX
nyuefi W conrednoro seTpa B Coaneunof
CHCTeMe. 3Ta CTPYETYPA 3annmaeT o0w-
€M, B0 MHOTO MH/UTHAPIOE pa3 NpeBkl-
maiomaA obresm Connma. OTknoxen-
HLIE MOTOKH YECTHL, B CBOK OMepeilb,
OCTARNNIOT MarAkTHLI «asTOrpads.
uBonnxepsi» GyoyT paboTaTh BMECTE ©
OPYrHMH KOCMHYECKMMH alnapartamu
HACA, allwonepom-10» u allnowne-
poM-l1s, OpeOHASHAYCHHBIMH N8
CHEMEH MardMTHON TONONOTHH reiHo-
cthephl B HCCTENOBANHA TENMROMAYILI.

Heenenoparenn pajpaboTans nATH-
NETHIOW Nporpammy npoekta «VIM», a
HACA obewsaer, uto «VIM» Oyner
OCYILECTRAATHER B Tegenne 25 net. He-
KOTOpPLIE TPYAHOCTH MO YT BOIHHKHYTH
¢ nepenayell RRopMalny Ha IeMmo. «B
80-e ronm, OTYACTH H3-32 NOPOrOBHIHE]
HAyMHBIX KOCMHYeCKHX muccHf, «Bosn-
Mepam» OTIABANCH NPHOPHTETH, — OT-
seyaer H. Hecc, npeannent Wocneno-
saTensckoro uentpa Bapron npu dena-
BapckomM yHusepcHTeTe, Teneps «Bosn-
#epuin yerapenu; Hecc onacaeTcs, 4To
YHEHBIM HE YIACTCA MNOAYYHTE LUEHHYIO
nrdopMatinio 0 mMenkoMacrTabusx xa-
PAETEPHCTHEAX TEIHONAYILl, TAK Kak
npH nepenaye AHpOpMALHA HE Jemmio
ITHM annapaTamM NPUILTCH KOHKYPHPO-
BAThH C HOBERIIMMH KOCMHYECKHMH an-
NEpaTaMi W PATHONPHEMHBIMA YCT-
PORCTEAMN CEEPNAANEHEN KOCMHEYecKON
cefIi, paipabaTeiBaCMBIMK CIICLIHATH-
cramin HACA,

MennenHoe TeueHHE «BTOPON MH3I-
Hi» « Boamxepos» we GyoeT cTONb BOE-
HATARIOMIHM, HO BCE e AOMKHO BbIIbi-
BATE HEXOTOpOe nouTexHe. «Bosmwe-
P nokisHyT npenenkl Connennoft cu-
CTEMbLI H HOCNEAYHOT IENHONAYIY, WKO-
NBINYIIYHCAS HA COMHEYHOM BETDY.
IIx. Yopeuk na Konopanckoro yHusep-
cuTeta B Boynnepe cuwraer, yTO ITa
rpaHiHOIHaR NEPCNEKTHBA — AENo rpa-
OyWmMX neT, a MoweT OwiTe pecATHme-
THH, HO NpH 3TOoM hHnocodckn 3ameqa-
eT Be3 meskoro coxanennn: «Hayxa ne
TEPNHT CNCWIKH»,

Broew
00 anexmpuveckux ooesnax

1945 r, xomnauud General Electric

WIHPOKD Pajpex/aMHPOBANE CBOIO
HOBRYIO NPOAYELAIO, O6LARHE, UTO YWE K
KOHuy 2-0ff MHpOBOH BOHHBI MHTEIH
CIIA cmOryT BOCNONLIOBATLON TPeH-
MYLLIECTBAMH, KOTOpLIE Ol ODecTieunT:
nony4war OOEsnaE, HITOTORMCHHLIC Ha-
nogobwe oborpesaeMBbIX INEKTPHYECT-
BOM KOCTHOMOB, KEKHE ITHE KOMIHHHA
NPOHIBOONA AMA THAOTOR, COBEPIAID-
mmx noneTs B Tokwo. 3aronoBox pe-
KNaMHOro obbsBneHuA rnacun: « Kak sl
fGynere oforpesaTLCcA B MOCTENA NOCHE
BORHBIN.

Teneps, yepes 45 ner nocne ycranos-
NEHWA MHPA, OBOE HI TPEX OCHOBHBIX
nponssonHTeneH IANEXTPHYECKHX ONCAN
(GE B HacTONILCE BPEMA 1E IAHUMAETCH
HX HITOTOBACHHEM) NLITAKOTCA #H3be-
WATH WIYMHXH BOKPYr npobnemsl Gelo-
MAacHOCTH WX nponykuws. B oTser na
NpOTHBOPCYHBLIE 3ARBIEHHA OTHOCH-
TEMLHO BIAAHHA ITEKTPOMATHHTHEIX
nonefl Ha 3N0POBRLE Monefl OHH HIMEHH-
mil yeTpolicTBO CROMX oean, YTobe coe-
CTH K MHHHMYMY BOA0eficTRHE MATHHTHO-
ro nonA. Onesna — nepesidl noTpebu-
TeNLCEHA NPOAYET, NOAReprinuiicy Ta-
kol «nepexpofikes, B orneune ot GE,
MPOMIBOAHTENN OMESLN He CTAMH LUHpo-
KO PEKMAMHPOBATE 3TH CEOH OCACTEHA.

Moxoxe, NTO OHH HA OJAH LUAT ONCpe-
OHMH npasATenscTBO. BoTpeya pyko-
BOACTBA Y NpasneHua no KoHTPOIIO Ka-
HECTBA NHIIEBLIX NPONYKTOB, MEIHKL-
MCHTOE W KOCMETHHECKHX CPeiCTB
(FDA) ¢ npeactrasMmensmi obulec ToeH-
HOCTH, JAMMANWDOBAHHAR Ha CEpeIHHy
HosDpPR, MOMET CTATh npemoaumed
nankHefiHsM NefcTEHAM — TPHHATHIO
PEROMERTALHNA, CTARAIIINY IEMLIO YMEHE-
LIECHHE ATERTPHYECKHX i MATHUTHEIX [0~
neR oaean. 2To copellanie peieHo Gil-
no COIRaTRE nocne Toro, kak |8 wxow-
TPECCMEHOE NONPOCHNH OOBABHTE, MTO
TaKkHE OJEANa NPEACTABARIOT Onac-
HOCTE JIMTA YEROBEYECKOTD 100PORLA,

BecnokoHCTED KOHTPECCMEHOE Bbid-
BAHO PEeIYNLTATAMH NMPOBEICHHBIX HC-
cnefopanifl, CMBICT KOTOPLIX CBONUTCH
K TOMY, ¥TO mons yactotof 60 I'u, ob-
paiyeMele  ANeKTpoobOpyIOBAHMEM W©
IMEXTPHYECKHMH ONSANTAMH, MOUYT PH-
BECTH K PAIBHTHIO paka M Apyrux 3abo-
nepanuit (cm. «B mupe nayxue, 1990,
M B, al'enel B woken). «Te, KTO nocTo-
AHHO NOABIYETCA ANEKTPOONEANTAMH, B
TEYEHHE MO0d B CPeaNeM NOMBEPTAINTCH
BO3AefcTENIO MarHuTHOro noan ot 0,5
oo | munanrayee (mIc), 410 conocTanm-
MO CO cpeaHrs BoaneficreresM nosel
OT APYrHX UCTOYNHKOE®, — FOBOPHT
X. Gnopur, MCCHENOBATEML, JANHMAID-
MIHACH MIYYEHHEM WEXKTPOMATHHTHEIX
noneilk B HayuRo-HocnenoBaTeNbokoM
HHCTHTYTE INCKTPOIHEPreTHRR.
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lNoka 4TO NAHHLIE U BITHAHHH TAKHX
nonefl xoTe i BHyIaIoT SecnokoficTRo,
HO Fe O30T YREPeHHOCTH B HaHOCHMOM
HMH yinepDe nns anopoess. Hecnenosa-
uee [. Conntua 0 ero Konaer wa Yun-
pepeutera Ceseprofi  Kaponuun »
Yenen-Xunn, onyGnukoBanHOoe B Maft-
CKOM BRIYCKE XYpHAna a«American
Journal of Epidemiology» noxaszano,
YTO [OETH, POAHBIIHECH Y MCHILHH,
NONEIOBARILNXCA JEKTPHYECKHMH Ole-
anasm B nepwon Gepemessoctn, B 2,5
paia yalue cTpagand oT onyxonel mo3-
ra ¥ Ha 0% yawe 3abonesann nefikosa -
s B sroll cTaTee, xpome ToTO, TOBO-
prTca © 0% yBenHYEHHH YACTOTH pa-
koBkix jabonesanuit y nevedl noobuie,

OpHaxo B TOM ¥e HOMEPE RYPHATA
npencrasnens gannsie P. Beppo u ero
coTpyiiHuKkoE 0o OHKONOrHYECKoMY
uenTpy Ppena Xaruuncowa 8 CHaTne
(wr. BAMHITOH), KOTOPBLIE HE YCMOT-
PENH HHEEKON CBAIN MERIY PAKOM AHY-
K& ¥ BIpoCabiX mMymunH Genofl packr
UCTIOMBbIOBAHNEM MMM INEKTPHUECKHX
onesn. Jpyrue HocnelloBaHHA 1ARH
CTONb WC DAIHOPCYHBLIC PEIYILTATEI.

XoTR etle He NPOWIHECEHD OKOHMA-
TENLHOTO NPHIOBOPa, NOTPebHTENH, Be-
[OATHD, MOYYBCTBOBANH ceba we oco-
Gewno yioTHO B cRonMx oBorpesaembix
nocTenax. Mypuan «Consumer Re-
portss, OTMEYAR HEKOTOPYHD aTmoche-
PY HEONPENeNeHHOCTH, OKDYMAILWY
aTy npobnemy, B MPOILIOM TOOY Bhipa-
I nowenanne, 9Tobhl DeTH H Gepenes-
HbLIE WeHLLMHE OTKaZANHCE OT MeKTPR-
HECKHX OOEHs H MaTPacos, a NonbIona-
nHeE obskROBeHHBIMA. M nocne nepro-
na cTabuneHOCTH B CNPOCE HA ANEKTPH-
HECKAE OOCANA, COXPAHABLIETDC B TEYE-
HHE MHOTHX NET, OH TENeps YOnan Ha
H%, cHmmamwnck 10 5 Man, Wryk »
1989 r., cornacio ®ypHany «Appliance
Magazine». Ho nposssoomTens yT-
BEpHOAIOT, YTD ITOT CONAN B Chpoce
MoweT oDwacHATLECA Bonee Tennof am-
MOl HnH QHEAHCOBLIME IATDYNHEHHA-
MH DOIHHYHBIX MOKynaTensH.

Morona Aom cTpax BRACHA NOHEEeHARA
CHPOCA — HEACHD, HO HEKOTOPBLIE NPO-
HIROMWTENH ANEKTPHYECKHX OJIEAT YAe
NPEANPHHAMAIOT [IATH K YMCHLITEHH IO
MArHHTHLIX NOOell, IEHEPHPYCMBIX WX
nponykuneit, CornacHo TMpOBEPKE, Ko-
Topoft FDA noaseprno npoayximmeo
xomnaned Northern Electric na Yuxkaro,
NPH HENOCPCACTBEHHOM KOHTAKTE C HO-
BLEIMA MEKTPHYECKHMI Ofeanani Beino
JAPETHCTPHPOBAHD NONE  HHEOVEOHER
S—10 mlNe. KosMnanns-npoR3isoIHTenb
sanenna, uro el ynanocs B 20 pas cum-
INTE HHAYELHID [ONR 110 CPABHEHHIO CO
ceoefl camoll nepsoft nponyxumeft,

Crensanuersl  komvnanun  Northern
Eleciric yBepsioT, 4T0 MM YIANOCH IHE-
YHTEABHO CHIINTE BOATeACTENE moned,
NYCTHE WEKTPHYECKHA TOK Mo ARYM M-
pannensiein MPOBOOAM B NPOTHBONO-

NOMHEIX HanpasnesHax. Jpyrof npowi-
BOORTENS, Kopnopauns Casco-Belion ua
INposepa (prr. Ces. Kaponuna), Henonik-
J0BAN TOT We npunLEn. MpenpapuTens-
Hele MCnbITaHKA, nposesennsie FDA,
NOKA3ANH, YTO NPH YCIOBEHH HOBOM KOH-
CTPYKLNH HIAVKUNRA MATHHTHOTO NOAA
paena npebmanTensio | mUe, yTo mpr-
sepio 8 50 pas MeHbIle NPEXHETD.

OpHaxko 3TH MEPEl HE YCTPaHAIOT

NOMHOCTBI0 IMEKTPHYECKHX nonefl, xo-
Topkie, KaKk yxe Delno nokasaHo ¢ no-
MOLULLI PALE WCCNENOBAHWA, BLIILIBA-
T GHonornuyueckne HamencHax, Kak yr-
pepxknaeT FDA, © HRMH MOXHD cnpa-
BHTBLCA, €CNi NPOMIBONMTENH JAKNHOMNAT
npoBoaa B onneTky, Yro Tpebyer Gonee
cnownof # Joporofl KOHCTPYKOHM, YeM
Ta, KOTOpas HeoOXomIMa INA yMeRkLIIe-
HHA OEfCTEHA MATHHTHOR COCTABMIAND-
men.
EnuicToeHoe CEpEEIHOE BOIpase-
HHE MPOTHE HIMEHEHHA yCTpORCTRA
onean Bsickazana xommanng Fielderest
Cannon wa Fpuncbopo (wr. Cen. Kapo-
NHHA), onesna KoTopofl, KaK noxalanmm
HoCnenoBaHHA, npopenendme FDA , ob-
NADAKIT MAKCHMANLHON  HHOYEUHERN
marunTHoro nons — ot 150 mo 200 mic.
«Mul  NpooonwaeM HHTCDECOBATHCR
NpOBENeHAENM HCCNenosanuf, — roBo-
pur M. Hocc, BHUE-TIPEIRIEHT KOMITa-
i, — Ho Tpyaso Boe e anexkBaTHO
pearnpoBath Ha NPOTHROPEUMBRIC Pe-
IVILTATHIN.

Koropa xomnanns MNorthern Electric w
Casco-Belton npomisemi HEKOTOPBIE W3-
MEHEHIA CBOCH NPOOYKIDIH, OHH He CTATH
afwunposats 10T axr. «llomarao,
YTO MEl HE NOMKHL MPHANEEKATE K ITOMY
criumon SoMbLIlDro BHEMAHIAY, — ro-
popit [1. Bpewrnn, senemwep Casco-
Belion.

Ecrm sonpoc 0 GelonackocTr Gyaer
BCe TRE *e AKTYAneHn, To, kak Gwuno
WY TAHBO CKATARD B DEKNAME KOMITAIH
GE, rpaner spa, Korga «XmamHOKPOB-
Hble aMepHKanibl GyAyT HOCHTL HOW
HYH OJCHIY Wl NayTHHE!, WHPOKD OT-
KpLiBaTh HA HOMb OKHA W YYBCTBOBATH
celia npR TOM NPEBOCROAHOR.

Poowep Peeenn — «omey»
napruxoeo2o phexma

@PAHIJYIHHH dmnocod dpancya
ne Jlapousbyko OoHa#mel Banm-
can: «EcTs mroan, xoTopee HEKOrDA He
amobunncs Gul, ecnu Obl He cBIDANH
ob tom yyscTeen. Pasusiv ofipasom,
ECTE MHOTD Mmoaefl, KoTopeIM Bhi Hu-
EOTIIA HE NPHLLIA B FOMOBY MBICTE O BO3-
MOMHOCTH rnoBankHOre NOTENNEHHR,
ecmi 6u Pomskep Pesenn we wanucan ob
sTom B 1957 r.

Hisesiio Torna Pepenn, onpexrop Oxe-

anorpadmueckoro uucTHTYTA CRpRnmca
B fa-Xofn (ur. Kamndopuna), # ero

konnera [Manc Joce nogseprad peaxko
KprTHEE GBI TYIOWNA B naywe smud. 2R
nBa oxeanorpada onyBnwkosand cra-
ThLED), B KOTODOH YTREPMAAMH, YTO OKCa-
HEl HE Cnocof0HEl NOTNOTATE SoNMLIIYHD
yacTs mwokcuna yrnepona (CO,), ssi-
DpackisaeMoro YENOBEYCCTBOM B AT-
mochepy. INo ux anerepiaTHERON OLEH-
Ke, NPHMEPHO NONOBHHA CDz. nonanma-
IOIETD B ATMOCHEPY, TEM H OCTACTCH.
Ha3jsan caATanie HCKONAEMOro TOMIH-
Bl wkpynHoMECUTAGHEIM reodudnde-
CEHM FKCTEPHMENTOM », OHH MPENCcEaa-
mH, 9To B obmoxafiume JecRTHNETHAR
COOEpWAHHE NHOKCHAOA Yriepoaa B at-
Mocthepe  MOWET  YBETHMHTRCH  HA
20—40%,.

Xors muen Pepenna Torna mwe Hawmm
NOOOEPMKEH, €My YOanock AoGHTBCA
NPOBENEHHA PEMYNAPHLIX HIMEDEHHA CO-
nepwanun  CO, #a obcepsaropun
Mayna-JToa 8 paMrax Mexnyraponno-
o reodmIdYeckoro rona. 3a npowen-
e ¢ Tex nop 33 roga B pe3ynLTaATE HI-
mepennit BOIHWENA OOHA W3 Hawbomes
HIBECTHRIX B HAVEE kpHBbix, Kasnwmf
HoBRIR ron nobasnmn cBOK CTYNEHLKY,
u kpusas nomina eeepx. Cefluac wow-
UEHTPALHA Cﬂz B aTMochepe NOCTHI A
350 mnn—!, T.e.Bo3pocna Ha 11%
no cpasweiio ¢ 1957 r. Bnaronaps pe-
IyNLTATAM, NOMydeHHbiM HAa Mayna-
Jloa, veoprogokcanstse naew Pesenna
0 MAPHUKOBOM NOTETICHAN NOAYYHIH
NPHIHAHKE.,

Kpome Toro, Pepenn Gru1 uHeumaro-
pom ocnoBaHus Kamshopiuufickoro yas-
pepouTeTa B Can-[Iwero, HOBATOPOM B
obnacTi ofpalopanns, IKCIEPTOM NO
HAPONOHACENEHHIO H HAYYHAIM IMUCCH-
pPOM B pPaiBHBAHMUNANCA cTpadHax. Ow
OCTRETCA CTOMKHM JAMMTHAKOM HOEN
COUHLTEHORN OTBETCTBEHHOCTH B HAYKE,
B vorGpe 1990 r. Pesenn Guin skinsoueq
0 CIMCOX KAHIHIATOBE HA HATPEMIEHMHE
HAUHOHANBEHOR MEedankid 38 HAYYHIE
NOCTHRCHHA, BpyYacMoil MpeInicHTOM
CIlIA.

BoT yWe HECKONLKD JeCRTHNEeTHA
Pesenn — npu pocte 193 cM — oona HI
Hanfones AMNOIARTHERIX WY CPEnN
okeaporpagop. Ewe B  TMomons-
Konnenwe BAOXHOBEHHBIA npenoaasa-
Tens palbymmn 8 HEM AHTEPEC K Meono-
ran. [Moannee, 8 1931 r., xorna Pesenn
HIywan reonormio 8 Kanwbopruickom
yHusepciTeTe B Beprmn, ox Guin npus-
newer K Hocneaoeaimio rmySoKosonHbIX
noaxsix oTaoxennfl 8 Gyayuwem Huctu-
TyTe CEpANnca, koTopeifl Torpa Gein
BCETO NMHIIEL OTHANEHHON NONeBofl Hay-
HOR cTanumed.

Kak pas g To ppema Pepenn meHnincs
na 3nen Knapk, sHygatoll nnesMsaMMie
3ned bpaynunr Crpunmc w 3opapna
CEpunmnca, CTABIINE IMABHEIMYE CTIOHCD-
PEMEA YEAZAHHOTO BHcTHTYTA. [onyuns
HaIHaueHie 8 Muctutyt Cxpunnca, Pe-
BENN HA BCW AHIHL cagzan cebs ¢ aToll
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opransianmed. Ceftuac emy 81 ron, m oH
BOCCTAHABMHBAET CHILI NOCAE NEpeHe-
ccHAO# onepauny Ha cepane, Ho oo cux
nop Pesenn ynpasnseT NoAuTHYecKol B
Hayudoll Gypeit, XOTOPYKY OH CaM Bbi-
JBAN, #3 ceoero kabuHeTRa, OTKYOA BH-
I€H FOPHIOHT — IPAHHUA OKCAHA H aT-
mocthephl.

2ra oOCcTAHOBEKA BIOMHE COOTBETCT-
BYET NANHOCTH NOYETHOrO ANPEKTOPE ®
npodeccopa HayEH i obuwecTeen o no-
NATHKA B LIKOAE, KOTOPYH OH CO3pan.
Pemenn He CTECHAETCH B BLIPANEHHAX,
KOTOa pyraeT «Hame yxacHoe obpailo-
BEHME, KOTOPOE YHALIWECH MOMYyYawT B
O0LIECTREHHLIN IUKDTAXY, HITH JaCHNAE
anmMemmncTpaTopoe B8 MHcreTyTe
Crpunnca. [MoHsTHO NOITOMY, 4TO 34
EpeMA cBoel NAaTHOECATHIAETHER Kapbe-
Pl OH MHOTHM HACTYIIA HA MOIOHK.

Pesenn NpHIsaeT, 4TO HeonpeaencH-
HOCTE NAHHLIX O BIHAHHH 00NaKoB Ha
knHmMaT w 0 cnocobnocTi Guochepsl no-
rmowars CO, He J8€T TOMHO
ONPENENATE, HACKOMEKD CHIb-
oM OyneT TnobansHOE MO-
Tennedne. OOHEKD OH OCTACT-
CH, KAK BCErOa, HeCroBOpYH-
BRIM, KOTI8 Pedk JAX0ANT O He-
NOCTATEAX  HAy4YHBIX [pO-
rpamMm,. «Hccnenosanne rao-
GaneHBIX HIMEHEHHTI KTAMATA
HYMHO BECTH HE MEMIYHAPOI-
HOl OCHOBE, — YTBEPKOAcT
Pepenn. — KameHns NpPeTEHO-
BCHHA NEXHT B TPETHEM MHEDE,
rOe HayyHhIE YCHITHA O9EHb HE-
ollHoponHksi», Kpome Toro,
coTpynanuecTe0 ¢ COBETCRHM
CowioM 8 obnacTH oOKeaHo-
rpadi  OKAIANOCh  KMEHEE
YOOBRIETBOPHTENLNLIM, YEM B
apyrix obnacTAX», WI-3a HOT-
HOCHTENRHO TPYDRIXY COBET-
ckHx mpubopos.

Pesensl OTHOCHTCA CKENITH-
weckn k nnanaM HACA ynpas-
NATE THNODANBHBIME H3IMCHE-
HHAME KIAMATE C NOMOLLEID
NPOEKTHPYEMOR KOCMHYECKOR
CTAHLUHA H OpYrHx GonsinHx
opbuTamnikx naardopm, He-
CYLLHX MHOIOYHCAeHHME TPH-
Bopet. «BmecTo HHUX HywHB HeDOnbIINE
COYTHHEH, COSUMANBHO NpelnalHaYveH-
HBIE 08 3TON Uenu», — HacTaueaeT Pe-
penn. YTo KacaeTcA MOMHTHYECKDTO py-
KOBOJACTEA, TO Pepenn cuuTacT, 4TO CO-
BETHHE npeinnenta Bywa no Hayxe [,
Annas Bpommu, dwmk w3 Hensckoro
YHHBEPCHTETA, ABMAETCH XOPOLAM NPO-
TanosecoM [mony CynryHy, PYROBOOK-
TE/H ANNAPATa coTpyAHHER Benoro no-
ma. Ho npu 3toM Pepenn He ynyckaeT
CAYUaN AIOBHTO 3AMETHTS, YTO DWIHKH
B obwem «He OuEHE-TO paIbHPaIOTCH B
ABAEHIH OKpY#arouiefl cpeauis.

Pesenn He w3 Tex monedl, KTO NocTy-
MACTCA MOPAIBHEIMH NPHHUKHNaMHE, B
1950 r. oH IBCAYEHN «OYDHYI» CNaBy,

BRICTYNHE B JALIMTY CBOMX KOJLUTEr no
YHHBCPCHTETY, OTKA3aBUIMXCA [OATh
NOANHCKY O HEMPUHALNEXMHOCTH K KOM-
MyHHCTHueckOfl napTun. PykosoacTeo
Kamadoprufickoro VHHBEDCHTETa BLI-
CTABHIO YABTHMATYM, YIPOXKaA YBOMb-
HEHHEM BCEM, KTO OTKAKCETCA OT NOMANH-
cku. [NMocne sanpakenHoro obiecTren-
HOMO NPOTHBOCTORHHA H NEPETOBOPOR,
B KOTOpLIN PeBenn npHHAMAnN AKTHRHOE
YMACTHE, PYKOBOACTEO YHHBEDCHTETE M
haxkynsTeTa NOMIO HA KOMNPOMMCC:
XOTA B KOHTpakTe Tpebopanock noo-
TBEDAMTE CHOKY HENPHHALNEKHOCTh K
EOMMYHHCTHUCCKDOR NapTHH, pPYyXOBOO-
CTBO COMMAIUANDCE BEICNYILUATE TEX, KTO
APOTHE NOANHCKH BOIpamaeT, «H aefi-
CTHBATENLHD PHCKOBAN cpoei
Eapbepofiln, — sameuacT Pesenn.

Ero npocitiiu BLICTYORTE B 3TOM fene
B KAMCCTEE NPEeNCTABHTENA DAKyIbTETA,
K8K OH CAM FOBOPHT, Mi-3a ero wbeay-
npeysiofl penyTauRs MOPCKOTD Odwine-

POOMEP PEBENN B ceoem ocduce B MHcTuTyTe Crpun-
nca, ¢ Bugom Ha Tuxuia okead. ®oto T. Bepacnu.

pan. Bo apems caoeft cnywBul ua dnorte
Pesenn opranwiosan B 1946—47 rr. Ha-
YYHBIE HCCNENnOBAHHA HA aTtanne Buku-
HH, I€ HCNBITBIBANACs aToMmHan Gomba
{onepauns «Kpoccpoynoan). (Kcrarm,
Bypossie pafoTel Ha aTonne noaTeep-
ounu  Teopuio “Yapneia [apesHa W
Owefmca Oyafita Hapa o Tom, 9TO
STOANLL HMEIOT NONBOOHOE BYMKAHWYE-
CKO€ f1po.) Bo BpesAa 3THX noe3nok Pe-
BCIA AaBan nonoGHYH NOANKCKY, HO No-
THEE B AHANOrHYHOA CHTYaUHNH Ha Kap-
TY ORI NocTABNCH MPWHUMT. «Axane-
MHYECKAN CAMOCTORTENLHOCTL REMRET-
CA OCHOBOH COBPEMCHHOTO AMCPHERH-
CKOT0 YHHBEDCWTETE, W § HE WY HHYEro
NOPOLWIEro OT TEX, KTO NbITAETCH £€ JIHK-

BHOMpOBATE®, — TOBOPHT Pesenn. B
s1ofl Bopebe on namun cebe n Bparoe, 1
Opy3ieH # BCe-TAKH B CMEOYVIOLLEM roay
Opin Hasnaven aupesTopom HecTHTYTA
CrpHnnca.

B 1950-x ronax Hactutyr Cxpunnca
noa pykoBoOcTeoM Pepenna opranHio-
BAM IKCNEAHUNH, BO MHOMOM IAN0KHE-
LHE OCHOBBI COBPEMCHHOM OKCEHOTPa-
thHi. bBLINH NOAyYeHB! PEIVAETATHI,
NOATEEPAENANNIHE ABAEHAR DPacIIHpe-
HHA OKEAHWYECKOrD MHA, HHBEPCHA Mar-
HHTHOIO TIONA H KOHBEKUHH B MaHTHH.
Kar nupexktop Pepenn Okin MenoBonen
TEM, YTO €ro CTYNEHT bl OBHAPYRHBRIOT
nnoxoe sHanue GyHoaMERTAILHEIX HAYK
HA BBIMYCKHBLIX IKIAMCHAX, H B 1956 r.
cHOBa ODpATHACH K VHHBEPCHTETCROMY
PYEOBOOCTRY, NPEANOAKHE COIOATE HO-
Buifl yHuBepcuTerckufi kamnyc B Can-
Jduero. On nomyysn NOATEPWKY MECT-
HBIX BRacTef, HO BCTPETHNCH C MECT-
koft onnosHiusell ViinBePCHTETCKHX Ao-
HHOCTHBIX JTHL, OORBIIAXCH
yTeukn donnos. Moawe Pe-
BEJITl CKAMET O CBOWX NPOTHE-
wuKax: «OHH OKAa3anWce cne-
LHANKCTAMK NO 3awmTe cobc-
TBEHHOTD Gnaronomyumme,

Vuupepcuter 8 Can-[luero
Bbin ocHosan B 1959 r., ooua-
k0 Pepenn, sonpexd CBOWM
OHIAHHAM, He OblN HaIHAYEH
ero pextopos. «fl macTpoun
MPOTHE CeOA YHHBEPCHTETCKHX
pyxoBonouTeneft, ocobenno on-
HOM #W3 HHX», — BCOOMWEHAN
o 0e3s BCAKOTO COMANEHNR,
Bee xe Pesenn cran nexanom
UKLl HAYKH H TEXHHKH, CO-
XpaHHB OpH 3TOM ceofi nocT B
Huctutyre Crpunnca, xoTto-
puifl ctan dunwanom Kane-
dopumfickoro yHHBEpCHTETS.

Byayun nexanos, Pesenn
mpusnex 8 Can-[Inero snaus-
TeNbHbIE HAYYSHBIE CHITEL dMB
HEYAMH CTPOHTE C KPLILIHY, —
OO BCHRCT OH, HMEN B BHOY, 4TO
npodeccopa BRICInER KO TB
Obini HAIHAYEHB! DaHee npe-
nogasatencil xonnensxell. B
peIVNLTATE BCETO Miutk 3a )
ner Kanubopuuficknilt YHEPEDCHTET B
Can-JIHero cTan KpynHbiM HCCNenoBa-
TENLCKHM LUEHTPOM. «ITO CAMDE BaM-
HOE H3 BCEX nen, KAKHMH H
JaHHMANCAR, — ToBOpHT Pepenn.

On Gbln Tak#e HHHUHATOPOM pailfe-
neHus yuupepcHTera B Can-Iluero ua
OTOCNbHEIE KOMNENAH, NMORATAR, STO
thakynbTETCKOE COTPYAHHYECTBO pac-
useter B Gonee menkux coobuecTaax.
Jampicen we yganca, «PakynbTeT He
MPOTHRHIACA Hoee, — rOBOPHT
Pesenn, — HO npodeccopa OKalanmck
HE Ha BRICOTE, H TCNCPL MLl HMECM OH-
WHHY MENKHX HMTepuin.

XoTa Pepenn onTHMHCTHYHO OLEHH-
BAET BOIMOKHOCTE YENMUBEYECTHA NEpe-

HAYKA W OBWECTBO
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WHTE F06ANLHbIE HIMEHEHHA KNTHMATE,
OH C JABHHX NOp 03aboueH COCTORHREM
BOIAYXA, NOYE W BOALI B PA3BHBAIOLIHX-
ca crpadax. Ero npespaluenne 13 oxea-
worpaa 8 IKCNEPTA MO IKOHOMHYECKD-
MY paIsHTHIO Havanoce B 1962 r., xor-
na, Gyoyun HayyHLIM COBETHHKOM MH-
HHCTpa BHYTPEHHHX €N, OH © Tpynmoi
u3 20 wccneposarench oTnpasuncs 8
MarkucTan B KAYECTBE KOHCYLTANTA MO
npobneme 3aconesHocTH mous. Kax
pcnomuiaeT Pesenn, npeaugent CLUA
Nwon Kenwenn cuen neoBxonumein
OKA3aTh TEXHHAYMECKYK) Nomoiis [laxwn-
ctany. [lxepos Bucuep, cosetrnk Ken-
HEMH N0 HAYKe, NPeANOKHT KaHawaaTy-
py Pesenna. « Pogmep nonHMaeT TONK B
conum, — ckazan on Jdwony Kenwean.
Pesenn oTMeuaeT, YTO B PeIVNLTATE
ITOH NOSINEM MPONYKTHBHOCTH CENb-
CKOXOIRACTBEHHLIN KYNRTYP HAa 3aco-
NERHLIX noyeax B [akMcTane yasoMnack
B TEMCHHE MOCTEAYIOLINX IECATH NET.

B 1964 r. Pesenn octasun Kanudop-
HHACckHi yurBepcHTeT B Can-/Inero ans
Toro, sTobsl ocHosaTe LlenTp nemorpa-
tiwecknx wocnenosasuf npu Capeapn-
CKOM YHHBEpCHTeTe, B TO Bpems, 3ame-
ugeT o, DonwumrcTeEO NogoGHeIx WH-
CTHTYTOB IAHHMANIHCE B OCHOBHOM H3Yy-
yennen yporueli poxnaemoctid. Ero na-
EHCTAHCKMA ONKT MOOCKA3AN eMYy, 4TO
HE MEHBLILIEE THANEHHE ONA nesorpadnn
HMEIOT PECYPCHI OXKPYRalomed cpens.
oK Gonmuomy HEYNOBOMBCTRHIY MHO-
raxe, Pesenn npunomnn YCHAWA K TO-
My, uTODLI COENaTE WIYUEHHE PECYPCOB
“yHHBEPCHTETORON OHcuMmHHORy, aMi
OKA3UTHCE NpaBkie, — nobasnseT oH.

Bnocnegcresm Pepenn mnoro xom-
CYNLTHPOBAT NO npobaeMam pasBHTHA
B Aaun 0 Apuxe. «PaisuTiie cTpaiiia
HMECIOT B CBOEM DACTIODHMEHHH MOLI-
HYH) TEXHOJIOTHIO, — OTMCHMBET OH, —
H A HE OyMao, 4To npobnessl pecypcos
B ITHX CTPEHAX FRINIOTCA CEPLEIHBIMM.
Mp Beerna B COCTOAHMH PEIIATE HX».
Ho o #e NMHTAEET ONTHMH3IMA OTHOCH-
Tenbio AQpHEH, B ocoDeHHOCTH TEX
CTpaH, Ybil BOIMOMHOCTH NOACPBaANL
HEYMENEIM TTIONMATHYECKAM DYKOBOOCT-
BOM W HYNEBbIM IKOHOMHYCCKHM DOC-
TOM,

B 1975 r, Pesesin sepHynca Ha cBOf
Tencpewiiil noct 8 Kanuopaufckom
yunsepeutete B Can-[luero. Henasno, B
1988 r., ou ceeannn 8 Adpuxy BO rnape
HAYYHOR IKCNENHIHA, WIYyHaBmeil npo-
nemy ronopa. «Censckoe x03gfcTEO pe-
TPECCHPYET BMECTO TOro, 4tobel npo-
TPECCHPOBATL, — FOBOPAT OH. — 3TO
ypeiB4afivo onacnow. [dns wenpanne-
HHA NONOMXEHHA, N0 MueHHo Pesenna,
TpelYeTCR «HOBAR JENEHAR PEBOTHOLHAY
€ BHEOAPEHPCM METOO0B COBpeMEHHOA
FEHCTHKH [NA  YNYHIIEHHS 3EPHOBLIX
KYMLTYP, INasHeiM oBpaom Kykypyisl,
Omiako, kak oTmevaeT Pepenn, 8o Muo-
THX APPHKAHCEHMX CTPAHAX YYeHLIM M-

N0 NIATAT | KADLEPA HCCNENOBATENA HE
HRMAETCH NPpHBNEKATENBHON.

w3acyxa — OqEHB CEPLEIHAN npobne-
maw, — ropopuT Pepenn. OH cuHTaET,
YTO YNPEBRJEHHE BOOHBIME DPECYPCAMH
CTEHET OAHOR HI CcaMbBIX HACYLIHHX
npobnes B MUDE, BUBYLUEM B YCIOBHAX
NAPHHKOBOrD MNOTENNEHHE, [aXKe B8
CUIA, On yEajbiBacT, 4TO MAOTHHLI H
BONOXPAHMAHILA CTPORT B PACYCTC HA
AECATHIETHR i POSKTHPYIOT HCXOOR 13
TOID, 4TO YPOBHH aTMocdepHbIX Ocan-
KOB OCTAHYTHCR HERIMEHHEIMKA. Pesenn
BCTPCBOMEH NPOAB/IAIOWHMHECA B CTPE-
He Tennesumamn. «B Teyenwe Bcero ne-
caruneTnA 80-x M1 neficTooBanH Oane-
KO HE yyIHM obpaiom Ha MHOTHX Ha-
NPABTEHHEX, — FOBOPHT ON.

Pesenn yapy4eH HTeM, 4TO YYEHBIE HE
CHY#aT NPHMEPOM H B BOMPOCAX COLBM-
aneHoi coznarensiocTd, Kak Buisumit
NPeINAEHT AMEPHKAHCKOR BCCOUMAUHH
coaeflcTeME pAIBHTHIO HAVEW Pesenn

OTMEYAET MIOXYH MNOCEUAEMOCTE CO-
Opanmil ACCOUHBLNH &C WICHEMM H YKa-
ILIBAET, qTO, «BOMPEKH ero
HAJEX1dM», HE DNPOHCXOONT YBETHYe-
HHR YHCNE YNEHOE ACCOLHALHM Cpean
NI C QEEAYECKHMH HENOCTATKAM M Ha-
UHOHANLHBIX MEHBUIMHCTE. «Accouua-
IHA MBITACTCR JAHHMATHCA BOEMH 3TH-
MH BOnNpocamMy, — ropoput Pepenn, —
HO BONBLIIMHCTBO YYEHBIX OTHOCHTCA K
ITOMY HAMNNEBATEILCKHD,

HecmoTpa HE NOYTEHHLIA BO3pacT,
Pepenn #e noTepan chocl aKTHEHOCTH.
OH H 3neH no-npexHeMy xHEyT B Jla-
Xofia, B noMe, B KOTODBIA OHH BPLEXAMH
50 net wazan. OGa — WIBECTHLIE B ropo-
[E IOKPOBATENH HeKyceTs, Pesenn npo-
NONAAET BECTH CEMHHADL! D TEXHOND-
ruM W cnabopaiRuTLIM CTPAHAM W 0O
Mopckoll noawTuxe. Kak ognomy weno-
BCKY YO2eTCH COCNATE B WHIHH TEK MHD-
ro? oellenafite Bpoe NOCNENOBATENL-
HO¥, — cOoBeTyeT Pepenn.

ONTUYECKWE METO/[bI
AWCTAHUWOHHOIO 30HAWPOBAHUA

Teopus ¥ NpMNOMXMEHWA
B 2-x KHMrax
Mep. ¢ anrn.

MNog pea. X. ACPAPA

B KONNEKTHUBHOW MOHOrpadMu
cneywanwctoe CLIA pacemorpe-
Hbl NPAKTW4HECKK BCE COCTaBHBIE
YacTi npotneMsl QUCTAHLWOHHD-
ro soHoupoBaHiA. OHa OpHEHTH-
poBaHa Ha BONPOCE! B3aWMOQEAC-
TEMA MANY4YEeHWA C aTMocepoR W
SEMHOR NOBEPXHOCTLIO W pa3lBn-
THE WHCTRYMEHTANEHOA Ga3kl CO-
OTEETCTBYIOWWX WCCNELOBAHMA.
B KkHWre 1 paccMETPHMBAKOTCA No-
NEBLIE JKCNEPUMEHTHI, TEOPWM
NEPEHDCA WANYYEHWR, MATEMAETH-
YECKEA NOCTAHOBKE 3aQa4YW BOC-
CTAHOBNEHWA NApaAMETPOB COCTO-
AHWA NOYE W PACTUTENLHOCTH, &
TakMe METO4b! MAMEDEHWR CNEKT-
pansHoH OTpaxaTensHoR cnocod-
HOCTH. B KHMre 2 paccMaTpUBaKT-
€A aTMOChepHan KOPPEKLUWA AaH-

HblX AMCTAHUWOHHOID 30HQWPO-
BAMMA, NPUNOMEHWA palpaboTan-
HbIX METOAO0R K MCCNegoBaHKUAM
NECHLIX IKOCHUCTEM, NPUWODENHEIX
I0H M reonorvueckuy obpalosa-
HWA, KONMYECTREHHLIE XapakTe-
PHUCTHKKW OLUEHKK BaHHIX fUCTan-
UMOHHEBIX WIMEDEHWA B WHOpa-
kpacHoi ofinacTu CNekTpa ¢ ToY-
MM 3peHWA  MIyyYenuR Ganawca
SHEDPrAM HE 3EMHOA NOBEPXHOCTH,
IBANOTPAHCTTUPALMK PACTUTENL-
HOCTH M yrnepogHoro obmedHa gne
PAINMYHEIX IKOCACTEM JEMNK.

Ans cneywanucTos B obnacTu
recmanky, WoNorvW, arpomeTe-
OpONOrvY, NOYBOBENAHKA, IKON0-
FAM A gp., 8 TaKse QNA CTYAEHTOB
COOTEETCTEYOW WX oneyMani-
HOCTEA.

Jakais Ha KEHTY OyAYT NPHEHMAETECH B MATAIMHAY HEYMTHO-TexHudeckodl
KMUTH [OCNE TOCTYTNEHNS TEMATHYECKOTD [NAHA WIATCNbLCTBa wa 1992 1.
B anpenc-mae 1991 1.
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KOHKYpEeHLUUA Ha MMPOBOM
KOMNBLIOTEPHOM pPbIHKE

OX. KPUCTO®EP YBCTNEHA

A MPOTAXKEHWE Goneineft ya-

ctH 20-ro cronernn CUHIA yo-

nemyo nuInposann B ofnacTi
KoMnbioTepHofl  Texdonormu. Hamm
CTAHOAPTH AOMHHHDYHT B BhIMHCIH-
TenbHOR TEXHRAEE — OT MEKPOKOMITLIO-
TEPOR 00 caMuix DeicTponchcTRYIOWMX
B MHDE CyTIEpROMITBIOTEpOB, KoMnaHum
CIIA 8 nacToAUlE: BPEMA NPOMIBOORT
Gonee Tpex wereeprefl MupoBOoR npo-
rpaMMHON NPOOYRIEE W MPOrPpaMsMHBLIX
YCIYF, TOPIrOBAS KOTOPBIMHE EXETONHD
NpHHOCKHT oxono 9 mapa aonn, npubei-
. M Takke obecnequpash NLRUHYIO
OOMH MEDOBRRIX KOMMepyeckux Gay nan-
Hex. [1poaykusa nepencbofl TEXHONO-
rHH NPENCTARNRET IHAMHTENLHYIO HACTD
HAIER IXOHOMHKH W OUEHWBACTCA B
350 snpao ponn. B rog. AMepHEaRHCEOE
#HOY-Xay» (TEXHHUYECKDE JFHEHWE, HH-
(hOpMaURR) NPOAOIKAET ONPEIenATh
MHPOBBIE CTAHOaPTH B Takux ofsa-
CTHAN, KaKk APNHTEXTYDa NpoUeccopos,
nepudeprilame yoTpoACTEd, MCEYCOCT-
BEHHEIR HHTENNEKT, HEHPOHHBLIE CETH,
yeTpoilcTBA ONTHYECKOrO WTEHHA M pac-
NOIHABAHMN PEdH, ANNAPATYPE MYibi-
EANBHOTD CHETEIa H MHOTHE MpPYTHE
EOMMEPYECKHE TEXHOMOHH.

H Bce xe, nocne NECATHACTHR WEOPO-
ro  $HRAHCHPOBAHHS KOMTEIOTEpHOR
TEXHOMOHH, AMEPHKaHCKHE GuInecMme-
Hbl CTANH MEHEE OXOTHO BENANLIBATH
OEHLIH B 3Ty OTpachs IxomMosmuxH. Hx
MECCHMHEIM Y3Re HAYAN OK8ILIBATE HETE-
THBHOE BauAHwe, B 1989 r, xanutano-
BAOMWEHNA B O0MacTaAx, CBRIAHHMXE C
paspaboTroll ¥ NPOHIBOACTEOM BEIVHC-
NUTeMsHoN TEXHHKH, COCTARITH NHINL
2,5 mnpa nonn., B TO BpEMA Kak B npe-
ALIAYIEN TOOY 3TOT TOKAIATENs CO-
crapnan 3—4 mmpa gonn. Mo ganms
HEOARHD MPOBEACHHONO KoMnanuefl
Ernst & Young onpoca 775 penyumx an-
MHHHCTPATOPOE NEPEOCHEBIE TEXHHYE-
cxne orpacnu CIIA & 90-e roost non-
#HEl Gyayr see B Bonsweil mepe nona-
FATLCH HE HHOCTPaHHBIA kanuTan. 25%
ONPOLIEHABIX JARBITH, 4T0 HEOOCTATOK
EKENHTANE OBIN 4MA HHX 0OH0R H3 OCHOR-
HbIX npobnes, H TOYTH NonoBHHa (48%0)
npeacTasuTEneR MoMo bk KoMnanus (¢
ronossiM OJoxopnom He Gonee 5 MaM
nonm.) cKaand, 9To NpeaMeToM HAaH-

Gonsiued 3a00ThL IR HEX SENRETCH NO-
HCK cpencts. PHpMBI MMEHHO 3TOR xa-
TETOPHM JayacTyio parpabaTuisaoT ca-
MBIE TYYLIHE H NEPENOBLIE KOMNBIOTED-
Hule TexHonoras B CLIA. Onmsako mo-
OpeTaTenBHOCTE, JHCPrUA W TANAHT
MPONASaeT OapoM, KOroa pHpMbI He
MOTYT BONNOTHTE CBOH TEXHOMOTMH B
KOHEYPEHTOCTIOCOGHYIO NPONYKLIMID W3-
38 HEXBATEH KanuTana.

Mo cywecTey amMepHKaHcKHe BEaan-
yHKH cOmBalOT axuMH amepHKEHCKOR
KOMMNBIOTCPHOR TEXHONOTWH, HIPaR Ha
noHuHeHHe | oDeOHAR TeM CAMBIM YC-
NeliHe PAIBMBANMIIYIOCE M KOHKYDEH-
TocnocobHYIO OTPECE NPOMBILLTEHHO-
cT. B nonckax kanwTana npencTaEnTe-
NH aMEPHKAACKOR KOMTEIOTEPHOR NMpo-
MBILUTEHHOCTH BRIHYEOEHE! o0pallaTs-
CR K OpyTHM cTpaHas. Heonenosanue,
npopenenHoe  komnanwefl Emst &
Young, NokaikiBaeT, 4TO B TENEHMHE Ce-
ayiolux naTH aet 27% tpebyrowerocs
NaHHofA OTPacny KANHTANA NOCTYIHT H3
HHOCTPAHHBLIN HCTOMHMKOE, WTO IHAYH-
TENLHO BhLille HLIHENIHErO YROBHAN, pan-
Horo 16%. TpuONHINTENEHO YeTBEPTE
ONPOLICHHBIX PYKOBDAHTENER OMHIAET,
HTO B TEHEHHE CReNVIOMIHK NATH NeT HX
EOMUAHAHN DyOyT CEYNIEHB HHOCTDAaN-
HbIMH NMapTHEPAMH,

Haum raasHbie HHOCTPARHLIE KOHKY-
PCHTHl  HOIBWTHBAIOT  IHAYHTENLHO
MeHblle TPYANOCTER B NOMCKAN KaNHTa-
na. Anonceuft GaMk CcoyRECT OEHLIH
MHOTHM HPMAEM KOMNOBIOTEPHOR npo-
MBIUNEHHOCTH B CBOeH cTpaxe noa npo-
UEHTHl, B OATE PA3 MEHLIIHE NO CDARHE-
HHKY ¢ AMEPHEAHCKHMH (QHHAHCOBEIMH
yupexnenuamu. B 1988 r. nopma npu-
OuLTH, HeoOXonUMan IR NOKPEITHA diM-
HAHCOBLIX pPacxooos Ha  HAYYHO-
Texnmueckue paspaborku B CIUA, no-
CTHTTA TPEBORHOTO ypoRHy — 20,1
npoTHe 8,7% 8 Anonmn w 14,8% b INep-
MEAHHN. 3TO BLIHYWIAET MPOMbILLNEH-
uete xomnadwn CHIA woxaTs pLivEs ©
GuicTpofl ornadefl, HHIKOR CTENEHLIO
PHCKA ¥ BRICOKHMH NpHBLLAAMHE, B De-
IVALTATE YEro BOTHHKAET «NOCKYTHOE
OOCANO» W3 HECOrNMacOBAHHBIX OPYT ©
APYroM CTPaTerHl PaIRHTHA KOMIIhIO-
TEPHLIX TEXHONOTHA.

OTCyTCTEHE TMOOOCPXEEH amMepHkaH-

94

CKOfl KOMNMBIOTEPHON TEXHOMOHW C©O
CTOPOHB HHBECTOPOE B cobcTBeHHOR
CTPaHE MPHBEID K CHIMEHHID KONHYECT-
Ba 3ANBOK HA naTenTs! B oGnacTa dyn-
ODAMEHTANLHKX  HAYMHO-TEXHHYCCKHX
paipaborox. Boamuxines BcnencTaie
ATOro NASEHHE UeH NEHNOCE NpHYHHOR
TOr0, HMTO HHOCTPAHHME BENAIYHKH
CTANH CYHTATE BRTODHON A8 cebr cno-
wHpmyrocA B CUIA kowstoHkTYDY. B
YACTHOCTH, AMOHCKHE ORIHeCMEHbl CTa-
NH HCEATE BOIMOMHOCTH AR ANOMeHIA
CBOHX CPEACTE B aMEDHKAHCKYID KOM-
MLICTEPHYID TEXHOMOTHMIO, TAKHE KarH-
TANOBAOMEHE NPEOCTARMAIT UHOCT-
PaAHHLIM HHBECTOPAM OTIHYHYKO BO3-
MOKHOCTE CEYNATE NATCHTHLIC Mpasa
HA MHOTHE EKOMMCPHMECKH NEPCNEKTHE-
HEIE W MPOrPECCHBHBIE TEXHONOMH, He
HCNBITHIBAR PHCKE H HE Hecn DOnblLIMX
JATPaT Ha Hx peamaiamnio. [No omiodt i
HMEIOLMXCA OLECHOK ATOHCKHE KANWTa-
JNIOBNOMKEHHA B pajpaCoTkn nMo amMepH-
KaHCEHM MATERTAM COCTARNAIOT OKOND
10 Mupa nONAN.; CTORMOCTHL #e BNORe-
il 8 npomasoncTeo W cheT roTrosofl
MPOOYELHE NOXANYHR B COTHH pa3 BhILDE.

MNate daxropos npenstcreywT Go-
nee AKTHEHOMY WHBECTHDOBAHHIO B
KOMNLIOTEPHEIE TEXHONOIHE CO CTOPO-
ki asmepuxadckoro Owakeca. Bo-nep-
BuIX, OTOAYY OT ITHX IATpaT TPYymHO
nporaoIHpoeaTh. [lnsm atoro Tpebyercs
rayBoKoe NOHWMAHRE NOTEHUHANBHBIX
npesMeHeHdl TOR HOH HEOR TeXHOMNO-
HH, PABHO KAK W TPYOHOCTER, CTORIIAX
HA TYTH €€ BHENDEHHA B MPOWIBOACTRO.
Jdame ecny 8 coRpeMEHHbIX YCTOBRHRX
HOBAA MPOOYELHA BhITTAINT BIOITHE #H3-
wecnocobuol, NOTEHUMANLHLIE BKIAN-
YHEH OTOaT cebe oTYeT B TOM, 4TO OT-
HOUIEHHE K Hell 33 BPEMEA e BrHE MEHA-
eTca. TcHOeHUHR NENaTh CTABKY HAE HC-
MLITARHLIE BHOLI MPOOVEIHH HE CNO-
cobcTeyeT yeneuHof 0esTeNLHOCTH HO-
BbIX MpeANpHHAEMaTEnel, MAOTHE HI KO-
TOPRIX TFOTORE TPEANOMHTE CaMble
NpOrpeccHBEHLIE HAEH.

Bo-sTophix, nansHefiliee MpouBcTa-
HHE AMEPHEAHCKOA NPoMBIILNIERHOCTH B
IHAMHTENLHOA CTENeHH JABHCHT OT CO-
CTOAHHA WHOCTPAHHLIX DhIHKOR TEXHH-
ueckux wanenuft. Oomaxo cnegyer npM-
FHATEH, 4TO B 00MACTH KOMNLIOTEDPHLIX
Texnonorefl CUIA pyxopoOcTBYHOTCH
utbivg (#H oOmiuno Bonee ITHUHBIMIE)
CTEHAAPTAMH B OT/MIHYHE OT HHOCTPaH-
Huix upM. [NpouseTaioiilan MeRIYHE-
pPOOHAR TOProBNA YEpDAOEHHBIMH HIH
CKOMUPOBAHHBIMH 10  AMEDHKAHCKHM
obpazuam nporpaMMHLIMH CPeaCTBaMH
NPENCTABNAET CEPLEIHYHD ¥TPOIY AME-
DHEAHCKMM (HDMAM, CHCIHATHINDYIO-
LUIHMCH HA MPOrpaMMHOM obecneyeHHn,
B-tpeTeux, 3apaboTHas nnaTa M Nkro-
Thl [AfA PYKOBONALLEID H TEXHHWIECKOrO
NEpPCoOHANE HE NPCONPHATHAX BOCHHO-
NMPOMBIIITEAHOTD  KOMIUIEKCA  MOTYT
OB TH BLILDE, HEM B MPAXKIAHCKOM CEXTO-
pe, nouTH Ha 50% . Taxoc HepascHCTBO
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YCOORHA NOPOEIAET MACCOBYID 6y TEHKY
YMOBS HI TPAXAAHCKO TPOMEILLICHHO-
cTH. Ecnu 6Bl pe3ynbTATH BOCHHBIX MC-
cnefosaiKt NEPENaBRANHCE B cipepy Mac-
COBOID NPONIBOOCTES, CHTYAUNHE Ae Ohi-
na 6ul cTonk ocTpofl. Oauako BEnLwan
HACTE BOCHHEIX pajpabOTOK HOCHT yi-
KOCMEUHANHIAPOBAHHLIA XapakTep H,
KaK Npasuno, He MoweT GuITE JaHMCT-
BOBAHA NOPYITHMHE OTPECTAMH. B-uer-
BEPTRIX, OTPHUATENBHBIE  OTILIBLI
cpencTa  MaccoBOft  MHQOpMaumns ob
YPOBRHE HAYIHO-TEXHHUECKHX NOIHaHMR
¥ aMEPHEAHLIES IHCKPEANTHPYIOT Haluy
NPOMLILIEHHOCTE. M naxoden, npax-
THEyemoe B CUIA cyneGroe paibupa-
TENLCTBO cAyyaes 0D OTBETCTBEHHOCTH
38 HOBYIO NPOOYKUNIO NENaeT Nepones-
THHEY BHEADEHHA HOBOA KOMNLIOTEPHOR
TEXHHKH HENPeOcKazvenmod.

Oanaxo see 3TH Dapbephl HE RENNIOT-
CH HenpeofonuMbIM. TpH HIMEHENHA B
HALIEM COBPEMEHHOM [NOAX0OIE K HCCme-
noBaHWAM H pajpaborkam mormu Gmi
CAENATE PACCMATPHEAEMYIO OTpacIb
Donee npRBNEKATENLHOA ANA e noTel-
UHANEHBIX HHBECTOPOS.

Meproe: mMbl ponwus ofecneunTe
NPHOPHTET HCCNCOOBAHWAM, ODHEHTH-
pyemMbiM Ha CORNAHHE KOHKPETHOR npo-
OYRUHH W peiHEd cBurra. Tps sToM co-
INABACMAR NMPOOYELHA HEe 0DRIATENRHO
NOTKHE OrPEHHYHBATLCR KOMMEDYECKH-
MH DRIHKAME, «pLIHKOM» A108 Gyrna-
MEHTANBHBX HCCnedosaiMA Mornn Om
CTHTE APYTHE HAYUHBIE MPOEKTEI.

Bropoe: Mbl AOMKHLI ONHOBPEMEHHD
OKAIBBATE MHANCOBYIO TONIEPKKY
KAk paIpaboTee W BHeIPEHHI HOBLIX
MPOMIBOOCTBEHHBIX TIPONECCOR, Tax W
nepeneXTHEHOR npoaykukn. B HacToR-
et ppesA MPENMOYTEHWE OTOASTCR MC-
CACNOBAHHAM, NOPENYCMATPHEAHILIHM
paipabotey onmiTHEX obpasuoe WM
npoRefeHle NADOPATOPHLIX 3IKCNEPH-
menToR. Hopas nponyxums B 3ToM ciy-
43¢ YACTD OCTASTCH B BHIE IECNEPHMEH-
Tamenoft pukosankw. [laxe xorna ona
HMEET DNAronpHATHYH) KOMMEPHECKYIO
NEPCNEKTHBY, €€ MPOM3IBOACTEO B Npo-
MilTeHHoM MacioTale W na npeese-
MOM KSYECTBEHHOM YDOBHE OKA3bIBACT-
CA HEBOIMOMCHBIM BREWIY OTCYTCTHEHA
TEXHONOTHH HITOTORTEHHA.

Hakoneu, ™Mb OOMKHE NOOUIPATE
wipoxuft obmen unpopraumest 0 HoBLIX
HAOENHAX H HOBLIX TEXHONOIHEXN NPOHI-
poncTea. HeDonbiime xoMnaAmM oco-
Beuno HywnaoTeR B Taxoll nomMouM,

Brickazanubie NpeanoweHHa OawT
PEAMTEHBIE BOIMOMHOCTH HEUCH WomM-
NBIOTEPHOR NPOMBILLNEHHOCTH NPeyM-
HOXHTE [IOCTHTHYTRIE YCNExH H coXpa-
HWTE BBLICOKYH KOHKYpPeHTOoCnocob-
HOCTL Ha MupoBoM prinke. Hrnoprpo-
BAHWE ITHX BOIMONHOCTEl NPUBEOET K
ToMy, uTo CHIA meanedHo, WO BepHO
HAYHYT YCTYNATE CEOC MHAHPYIOLULeE N0-
no®XeHWe HA KOMNBIOTEPHOM pPbIHKE
HHOCTPEHHBIM KOHKYPEHTAM.
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Canpaneuubnﬂ y4ebHWK N0 MONekynapHOR BWONOrvK, COIRaHHEIR KONNEKTHBOM W3BECTHRIX
aMepuKkaHckux yyeHslx | 8 ux yncne — naypear Hobenesckoin npemun [xeimc Yorcou). 3uymkno-
nejudeckan NoNHOTa OXBATA MATEpPMana NO3BONAET MCNONB3OBATL M0 Kak CNPaBovHoe nocobue.
Ha pycckom fiwike BeiXxofguT 8 3-x Tomax. COBETCKMA YMTaTenk yXxe 3Hakom c 1-m uagaHnem (M.:
Mup, 1986—87). HoBoe M3faHKe nepepaboTAHO BBTOPAMU M [JONCNHEHD COBPEMEHHLIM MaTepua-
nom. B neppom ToME PACCMATPUBAIOTCA IBONIOLMA KNETOK, WX XMMUYECKMIA COCTAR, METOgbLI MCCne-
AoBaHMA, CTPYKTYpPa W (DyHKUMK Nnasmaruyeckon memOGpaMsl, MUTOXOHAPWA, xnoponnacTos. Bo
BTOPOM TOME ONUCaHa CTPYKTypa M (byHKUMKW SPa M UWTOCKENEeTa, MEXaHMIMbI KNETOYHOro flene-
HUA, OPradKu3aLmMs NPOLECCOB BHYTPK- U MEXMKNETONMHOMO TPAHCNOPTa. TPETMA TOM NOCBAWEH NpOo-
GnemaMm knetouHon AuddepeHuMpoBKM M OpPraHM3aLMK  cneunanuaupoBaHHblX TKaHen,
paccMoTpeHbl OOWEBHONOrMHECKUE W MONEKYNAPHO-TEHETUYECKME ACNEKTLI 3NOKAYECTBEHHOTD Nne-
PEPOXAEHMA KNETOK. .

Ans Guonoros Bcex CreuwansHOCTen, NPenogasaTened W CTY4eHTOB YHWBEPCUTETOB, MEQNLWH-
CKMX, NEAaroryecknx M CeNbCKOXO3ARCTBEHHBLIX WHCTUTYTOB.
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