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NOJIVHEHUE
NCKYCCTBEHHOIO AJIMA3A

TOHKOIJIEHOYHBIE TEXHOJIONn

EHTpOM BnepBbie paspafoTaHa TEXHONOrMA NNEHOK WCKYCCTBEHHOrO anMasa Np¥ HHU3KoM
AaBABHMKW W HWIKOW TEMNEPaATYPe C NOMOWEID WOHHOTO PacneIN@HMA JYMCTOrO rpaduTa.
Cnocol yHWBEpCaNkHBIA M, KDOME TOMo, NO3BONAET NONY4aTk MNNEHKK M3 NIOGLIX METANNOB,
OKWCNOB, HUTPUAOOB, W T. 0.
OCHOBHbLIE NPEUMYILECTBA TEXHONOMMM:

— BbICOK&A NPONMHOCTL M TEEPAOCTE MCKYCCTEEHHOMD anMa3sa NokpeiTMA (B 2-3 pasa Boblwe
noKazaTenan HaTypansHoOro anmasal; h

— OTCYTCTBME Harpesa W3[enWA B NPOLECCE HEHECEHWA NOKPLITHA,

— COXpEHEHWME BBICOKOrO KNAacca 4YWMCTOThl MOBEPXHOCTH W3QEenMA nNOCne HaHeCEHWR 3&-
WWTHOro NOKPLITUR,

— nonydJedMe ceepXTOHKMX (0,3—1 HM) CNNOWHLIX NNEHOK;

— OTCYTCTBME nﬁpuuqunuanwux OrpaHu4eHMA Ha rabdapuTel Magenua (B0 NOBEPXHOCTH B
HECKONLKD M%)

AnmazHele NOKPRITMA MOTYT ObITE MCNONE30BAHEI ONA 38WMTEI W YNPOUHEHMA MNOBEPXHOCTH
M3OEenKA M3 METANNOB, KepaMWKK, NNAcTMACcC, CTeKna, YyTo obecneYvweaeT YBENWMYEeHWE CPOKOB W3
cnyxfel B 510 paa.

OnNeiTHO® W NPOMBILNEHHO® MCNONBIOBANWE TEXHONOTHM B MPOW3BOACTEE rasofgWHEMWYECKMX
onop NpyMéopoB, OKOH PEHTHEHOBCHMX CYETYMKOB, MArHWTHbIX [QWCKOB C NNOTHOCTRID 38NWCH
107 BuT/cM®; HOBBLIX BNEMEHTOB NaMATH (HAHOAWCK) HA HAHOTEXHONOTMK C MNOTHOCTLIO 38NWCH
10" GuTicM’; cKanknenein W MMKPOCKANLNENeR, HOMEeN (ePMOTOMOB, MEDUTENBHOO MHCTPYMEHTA,
KanuGpos, 3epKan TeXHONOrMYeCcKMX Nasepos, GbICTPOMIHAWMBAKIWMXCA QETaned TeKCTUNbHOrO
oBopyAOBAHWA — NONHOCTRIO NOATEEPOMNO 88 BhLICOKYW 3thdeKTHUBHOCTL.

OpWruTaneHEA TeXHONOrWA 3aWWWEHE ABTOPCKUMW CBUAETENLCTEOBAMM BHYTDMW CTpaHe! W 3a-
natedToBada B CWA, Benukobputanuu, Nepmandnm, Anonuy, Weeduapuu W ®paHuun, TexHonorua
BKNIOHAET B CEOA 3NEMeHT =HOY-Xays, KOTOPLIA ABMNAETCA €8 KNIOYEeBbiM 3BEHOM,

PaipaboTulk NpegnarasT 3aMHTEpECOBAHHLIM NPOM3BOAMTENAM WCNONHEHWS 3AKal0B NO Ha-
HECEHMIO MNNEHOK MCKYCCTBEHHOrD anmasa Ha COGCTEEHHEIX MONYNPOMBILNEHHLIX YCTaHOBKAX.

PHLU =Kyp4aTOBCKMA MHCTUTYT* NpWUrnalaeT OTEYECTBEHHEIE W 3apybexHele NPegnpUATHA K
COTPYQHWUBCTBY B CO3faHWM COBMECTHbIX NPOM3IBOACTE NO BbINYCKY NPOOYKLUWW C WCNONbL3OBE-
HHEeM MNeHOK WCKYCCTBEHHONO anmasa.
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B nomepe:
(Scientific American, March -1992, Vol. 266, No. 3)
Monblwa Ha NyTU K pbIHONHOM 3KOHOMMKE

Hweeghfipu Cawc

Kak TpanchopMHpOBaTE 3KOHOMHKY, OBIBILIVIO npexie
ueHTpanuiopanHoi? Onerr MMonelm B 3TOM HANPABICHHH MOXET
CYAEUTEL YpokoM ans apyrux crpad BocTousnoit Epponsl W ssnsercs
BHI3OBOM MUNA 3anana

MeTog nart4-knamn
Spaun Heep, Bepm Canman

QTOT npﬂCTﬂﬁ METOMA MOIBOMHAET NETKO BRIAEMATL HOHHLIE KAHANLI H3
knetounsx membpan. Ero paspaborunkn, yoocroeHusie Hobenepcroil
NpeMul, Pacckas’kiBaloT O BOIMOMHOCTAX TAKOro NOAXOIA [UIA
HIYYEHHA CHTHANBHBIX CHCTEM KIETOK

TexkcTypel U cTpoeHue BceneHHowm
[etisud H. Cnepeen, Heitn Ow. Typox

DHIKKa INeMEHTAPHBIX YACTHII JdeT HOBBIM WKW K pa3ragke
NPOHCXOMOCHHA CTPYETYPRI Beenennoli. ABTOpPE CTATEH
MPEeOnoIaralT, 4To0 OeQekThl MEPBHYHOTO NMOMNA, HajbhiBacMbie
TEKCTYPaMH, MOCHTYEHITH 3apONObIIIAMH FaNakTHE W HX CKOMITeHHH

MNMoyeMy yCTOMYMBBEI apoOMaTU4ecKue coefUuHeHuA?
xcvu-timu Auxapa

Monexynel, cogepakaupe DeH30MONONODHBIE KOMbLLA, HE HIMEHHIYTCH B
TedeHHE FeoNOrHYECKOre BPeMeHH H Jade CYILIECTBYHOT B CYPOBBIX
yCnoBusX TymaHHoctTell, B Hacrosiuee BpeMs yYeHbIE MOTYT
MATEMATHYECKH ONMCATH NMPHYHHE TAKOH WCKNHOUMHTENLHO BHICOKOL
YCTONUHBOCTH
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[lenk ¥ KOHCTPYKUMA MayTHHBI MOOMHHAKOTCA TEM e MpABHIAM

H OrpAHHYCHHAM, KOTODBIC OCHACTEYIOT B «MEMOBCYCCKOMM
MaATEPHANTOBENCHHH H CTPOMTENBHOH HHMKEHEDHH. E{!JMD}KHD, HaM €CTE
YeMy MOYMHTBECA ¥ Mayvkos

WMHdpakpacHble BUeoKkaMmepbl
Hxweppu Cunsepman, Hwonaman M. Myuu, @puman L. Hlenepo

I1H ycTpolicTEa, MOX0MHEe HA oDblYHBIC BROCOKaAMEDL!, CNOCODHB
«BHIAETEY® TEMnopoe Hinyuyenne. Hopas unbpakpasHas TeXHHKA MOMET
HMETE MHOXKECTBO I'IDHME‘HCI'II'm. BEJIKOYAA HOYHOE BHIECHHC H
BHIYVAMHIALHKD TEIVIOBLIX MOTOKOB, @ TAKME HCNONLIOBATECA B
METHITHHE

Korten w3 NyngecTpyna

Tumomu Telnop

Jarapoynan vama, Haigensas 100 ner mazan B Janum, NpHNIHCLIBANACK
CHAUANa KensLTaM, MOTOM repmanuam u ¢paxuiinasm. Henasnuil asanms
NOOBEPTAET COMHEHHIO ITH NPEINONOMEHHA H OCHOBAHHBIE HA HHX
TEOPHH

lNesneHH P IBHTHAR act ]_IL'?-L"jJII IHEH
B nowuckax sonH

Paccen Pyvmen

VyeHple HAOCHOTCA HCUIENOBATE NPHPOAY TATOTEHHA H MNEPENOBLIE
pybexn Beenewnoll, perMcTpHPYS TPEaBHTALHOHHBIC BOTHBL.
lNpasuTenscreo CIHIA obemano usm Beigoenuts 211 mnaH. gonn. Ha
CO3NanHHe NBYX NETEKTOPOB KHNOMeTpoBelX MmacwTabos. Kper mu mux
ycnex?

4 06 aBTOpax
5 50 » 100 ner Hasapg
14, 24, 36, 45, 53, 62, 70, 83,

86, 90 Hayka v obuwecTBo
84 Hayka BOKpyr Hac
88 KHurm
94 3Bcce
95 bubnuorpadcdus
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Ha obnoxke

METOA N3TH-KNAMI

Pucynok na obnomxe WINKCTPHPYET METOM MITY-KNaMN, COCTORILNEA B TOM, 4TO
€ NOMOIILE MHEEPOCKONMYECKH TOHKON cTexNSHHON NHOETKH 3aXBaTEIBAOTCA Den-
KM, NOTPYKEHHEIE B MemOpany xusofl knetkn. [JapH0o BRICKAIMBANOCE NPEINON0-
AERHE, 4TO Dexy, GOPMHPYIOLHE CBOETD POOA NOPSI, WIH K2HATE B KNeTONHOR
membpaHe, YNPAaBIsoT TPaHCMeMOPaHHEIMH NOTOKAMH HOHOB W TakHm obpazom
YHACTRYHOT B MEHePAlHH HePEHLIX HMITYNTECOB, PEryIALHN CEXPEeLHd M ApYTHNY Npo-
ueccax. Tonbko ¢ NOABNEHHEM METONA MITH-KNAMN CTAMO BOIMOMHBIM HIVUCHME
(hyHELRA OTAETEHEIX MOMEXYN B HOHHBX Kananax. (CM. crateio 3. Heepau B. Cax-
Mana «Meroa myTu-knamns Ha ¢ 16.)
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Ob abmopax

Jeffrey Sachs “Building a Market
Economy in Poland® ([IXEDDOPH
CAKC “lTonsiua Ha NyTH K PRIHOYRON
IKOHOMHKE"™), IKOHOMHNMECKHA COBETHHK
npH NPaEHTENMCTEAX HECKONBEHY I'OCY-
napete B MOxuofl Amepuke 0 Boctoy-
HO#t Empomne, oomH o3 ApXHTEETOPOE
NporpaMMEl  IKOHOMHYECKOro  npeod-
pazosauus B [Nonsiwe. B mepron ¢ 1986
no 1990 r. ol momoran B paipaboTEe H
NMPaKTHYECKOM  OCYLIECTRASHHH Npo-
rpaMMEl CTAOHTHIANMH IKOHOMHYECKD-
ro nonoxenns 8 bonueuM, roe 3Ta npo-
rpaMmMa  MOIBOMHAA CHHIATh TEMIb
exeronHoRt waduamay ¢ 40000 no 15%.
B nacromiues apems Cake BOIrAaBnseT
IPYNNY IKOHOMMYECKHX COBETHHKOR NpH
npeanaeHTe Pocous B.H. Embunne, OG-
pazoBakke noayunn B Tapsapackom
YHHBEPCHTETE, rlie OH cefivac paboTaeT
Ha Kaenpe MERIYHADOIHOR TOProBH,

Erwin Neher, Bert Sakmann “The Patch
Clamp Technique™ (3FBHMH HEEF,
EEPT CAKMAH “Meron mTu-
knamMn™) — B 1991 r. vooctoens Hobe-
NEBCKOR NpeMHEE Mo GHINONOIHK H Me-
OHIHHE 34 ONHcaHMe (QYHKUHOHHPOBA-
HHA OOHHOMHEIN HOHHBIX KAHANOR C No-
MOLIBRY METOOA naTu-knamn. Heep ao-
rAaBAseT oToen OnodmInkH MeMOpaHbl
B HucTuryre OGHOdMIMMeckol XuMEH
WM. Makca lNnawka B FerTinrene. o
1965 r. Hayuan du3nky B TexHOnmOTHYE-
CROM MHCTHTYTE B Mionxene: 8 1967 1.
MOV CTENeHb MArHCTPa B 3T0H of-
NacTH B BHCKOHCHHCKOM YHHBEDCHTETE,
raoe Omn GynGpafiToBCKHM CTHIEHAHA-
Ton. 3artem BepHynca B Texwonormue-
CEHM HHCTHTYT H B 1970 r. Tam emy npH-
CBOHMH NOKTOPCKYIo cTenenk, PaBotan
no npuraaieniio B Menkckom ynusep-
cutere H B KanndopHuiickoMm TeXHono-
rHYecKoM HHCTHTYTE. Henmerca wie-
HOM-KOppecnoHoesToM bapapokol ana-
NEMHH HAYK H MHOCTPAHHLIM HNEHOM
Haumonanshoft axanemun Baye CILIA,
CakMal pyKOBOOHT OTHENOM KNeTOu-
Hoft deanonorun B MHECTHTYTEe MedM-
UMHCEMX HocnepoBanmi WM. Makca
Mnanka B Cefinensbepre, coTPYIHMKOM
KOTOpOro AenseTca ¢ 1989 r. o atoro
paforan B MuctHTyTe BM. Makca
MNnpanka 8 lerTnrene. Maeet cTenens
OOKTOPE MEIHIHHLI, MTPHCBOCHHYID EMY
B MIOHXEHCKOM YHHBepCHTETE B 1969 1.
B 1970—73 rr., Byoyum cTHNEHIHATOM
BpuTanckoro coseta, Wiywan Guodman-
kY ¥ HoGenesckoro naypeata b. Katua.

David M. Spergel, Neil G. Turok “Textu-
res and Cosmic Structure” (TEABHI H.
CMEPIEN, HEHJ XK. TYPOK “Tex-
CTYPHR H cTpoenne Beenennoit™) B Teue-
WHE OBYX NET COTPYAHHUAIOT B obnacTw
TEOPHH NPOHCXOMICHHA CTPYETYPE Bee-

neHAOH W3 TekcTyp. Cnepren nonyuHn
cTenegss aokTopa denocodsi B obnacTa
acTponoMeEH B 1985 r. B 1987 r. on no-
cTynun Ha paBoTy & IpEHCTOHCKHA YHK-
BEPCHTET, [AE JAHNMAET J0DKROCTEL ac-
cHCTeRTa npodeccopa acTpogmankn. Ero
MCCIIENOBAHMA NOCBRLLEHB CTPOCHHIO Ta-
NMAKTHE B TEMHOMY BeillecTRY. TYPOK no-
MYNHA CTeneHh NoETOpa dunocoduH B
ofnacTi QEIKMKH ANEMEHTAPHEIX YACTHIL
& 1983 r. B Msmupran-Konnegxe sflon-
none. B 1987 r. on nepewsen v MpuscTon-
CKHA YHHBEPCHTET HA DOMHBOCTE QOUEH-
Ta tankH. OGnacTs ero HAYYHLIX HHTE-
pecoB — KpyNHOoMaciuTalHAd CTPYRTYPA
Boenennoit, NpONCXOXIEHRE MATEPHH M
(hasoBeie mepexoNsl B paHueld Beenew-
Mr

Jun<ici  Aihara “Why  Aromatic
Compounds Are Stable” (I YH-HTH
AMXAPA “IMouemy yeTORYHEL APOME-
THUECKHE coegmnenua’™ — npodeccop
AHMHE YauBepcHTeTa Chisyoka s Ano-
win. Crenene noxtopa  dumocodmm
noaydsn & 1970 r.e TokuickoMm ¥ auBep-
cHTeTe W oo 1981 r. pabotan Ha
AMMEYecKoM dakyneTeTe Xokkafnoko-
ro yuueepcuTeTa B Cannopo. B obnacte
Er0 HAYYHEIX HHTEPECOR BXOOAT Iek-
TPOHHBIE CTPYKTYPEI OPTAHHYECKHX MO-
NEKYN, MEXAHHIMB ODPAIOBAHHA MER-
IBEITHON NBUTH B NPOHCKORAIEHHE HH1-
HH Ha Jemne. JTa cTaTLA ABNHETCH TE-
PENOMENHENM MATEpHANA, ONYONHKD-
BaHHOTO B XypHane “Saiensu” — amon-
cKOM H3ganmuH “Scientific American®™.

Fritz Vollrath “Spider Webs and Silk™
(DPPHL ©ONBPAT “Tlayusu ceTH ®
ienk™) — npenolasateéns 3o0norHue-
CKOM0 MHCTHTYTA BalensCkoro yHHBep-
cutera (lleefiuapun), BegeT Takwe Ho-
CNENOBATENLCKYH) paboTy Wa wadenpe
soonoriy Oxchopockoro yHMBEpCHTE-
Ta. Mocne HIy9eHHA IKONOrHK obLecT-
BEHHEIX W KNETONAPAIHTHYECKHN Tay-
KOB B CMHTCOHOBCKOM HHCTHTYTE Mo
HCCNENOBaHHID Tponukos B Tawame on
JAMHTEPecOBAICA IBomounell TexeT na-
¥YKOB, OCOGEHHO EDYTONPAIOR, M HAYAN
HI¥4aTh HX KOHCTPYKUMIO H AeficTBHe.

Jerry Silverman, Jonathan M. Mooney,
Freeman D. Shepherd “Infrared Video
Cameras” (JDKEPPH CHJIIBEPMAH
JIMOHATAH M. MYHH, ©®PUMAH
IWEMEPO “Hudparpacibiec BRISOKAME-
pei™) pabotaroT B Jlaboparopun BBC
Ha Daze Xauckom B WiTaTe Maccauycetc.
Cumeepmal H3 oToena MHbpaxpacHol
TEXHHKH NONY4HN cTeness Dakanaspa
Bpyknun-Konnemsxe B 1956 1., a noktop-
CKYIO CTENEHL B obGnacTH drangeckod xmn-

MM B MaccauyoeTckoM  TEXHOMOTHYE-
croM HHEHCTHTYTE (MTH) weThipssa ro-
naMH noswe. CEOHUSHTPHPOBAN CBOH
HCCNENDBAHMA HE NPHKMAOHON dmikke B
obpaGoTre mioGpamwenni a nRppaKpac-
HBIX EaMEpaX ¢ OATHHEAMH Ha OCHOBE
tapeepa MoTkd. MyHH NONY4UKH CTENEHL
Gaxanaspa dmankn B Kanndopaniicrom
yuupepciTere B Can-[pero 8 1981 r., a
MOETOPCEVHO CTeNeHbL B ODNACcTH QITTHKH
B ApDHIOHCKOM yHHBEpcHTeTe B 1986 r.
FanpmaeTes npobnésEamy  NOBEBILLIEHHEA
EauecTea WppaxpacHsix HinOpaeHuit ¢
HCTOMbIOBAHHEM MOIAHYHBIN OETEKTOP-
mex maTpuil. llenepn sensetca crap-
mEM  HayuHeiM - coTpyoEukosm  BBC
CUIA, cneuwanwcToM no HHppaxpac-
HeiM JATYHEKAEM H MAaTPHLEM. nDJ!jI‘IH.I'I
cTenely DaRanappa W MArHCTpa B Obma-
CcTH anexkTpoTexHuEK 8 MTH 8 19591, a4
NOETOPCKYRY CTENncHb B CeBepo-BOCTON-
HOM yHHBEpCcHTETE B 1965 1.

Timothy Taylor “The Gunderstrup
Cauldron” (TMMOTH TEHNOP “Ko-
Ten Wi MyHmecTpyna™) npenonaeT Ha ka-
denpe apxeonorms  Bpendopackoro
YHHBEPCHTETA H AANKETCH MOMOLUHHEOM
penakTopa Gromnerens  “Antiquity”™.
Mayuan apxeonorHio H aHTPONONOTHIO0 B
Konnemwe ce. Moanna Kembpumwcko-
ro YHMBEPCHTETA, NOCne OKOHYAHNA KO-
Toporo B 1982 r. 1aHMMANCA HAYWHOR
paBorofi 8 Bonrapu# u Oxchopnoe. B
1988 r. sepuynca B KemOpuo# 8 Ka4ecT-
BE MIAOIIErD HAYMHOO coTpyaHHEa Ko-
ponesckoro konacmsa. C 1990 r. pabo-
Taer B bpendopoe.

Donald G. Mooney “The Amateur
Scientist” (JOHAJERO IXK. MYHH
“Hayxa pokpyr Hac") — cTapumit Kos-
CTPYKTOP ONTHYECKHX npubopos B dap-
me Rockwell International. IMocneonie
30 ner zavumanca pazpaborroft uHdpa-
KPacHeIX cHCTEM. ETo nepBbiM TeXHHYe-
CEHM 3aAaHMeM DhI0 cO3TAHKE ONITHYEC-
KoMl CHCTEMBI MR KOCMMYecKoTo Kopab-
na “Anonnon”, On — oteu JxoHaTana
MyHu, caroro u3 asTopos crared “Ha-
fpakpacHbie BHABOEAMEDRIT HA C.56.

Kenneth H. Mayer, Charles C.J. Carpen-
ter “Essay: Women and AIDS" (KEH-
HET X. MEHEP, YAPNTI K. K. KAP-
MEHTEP “3cce: mentimis 1 CITHIO™).
PywosoarT nporpassodt no CTTHAY &
Vuusepcutere Bpaysa; Meftep — ee an-
pextTop, Kapnéurep éro samMecTHTEI..
Kpose Toro, Kapnéntep npodeccop me-
NMUHHBI B 3TOM YHEBEpCHTETE, a Meflep
IEBEOVET MHPCKUHOHHBIM OTICTEHHEM
Pon-Aitnenackoi MemMopsansHol Gonb-
HHILbI .



50 u 400 nem nasad

MAPT 1942 r. «X0T# CerofHs W He #B-
NAETCA HOBOCTEID TO, MTO B BOEHHOM
NPOHIBOACTEE HCOONMBIYHOTCA PaimHy-
Hbi€ MATEPpHANBLI, NPeOHAIHAYARILUHECH
ANA rpasoaHcEMX uenefl, npeacTanns-
ETCH HENMLUHMM YIIOMARYTE 306CH O HE-
KOTOPRIN ACTIEKTAN, KOTOpPLIE NOBTHA-
T Ha Gynywee yroro xypHana, Liper
Gymarn, Ha koTOpOH ByneT neuaTaThCH
MYPHAN, CTAHET MENTOBATHIM, 2ITO
Dﬁ'l:lfll'.ll'l‘l:ﬂ OrpaHHYeHHAME HE HC-
NoiLk30BAHHE XI0pAa HA rpasdaHcEHe
Hy#ael. {C NOMOLILI XN0Pa OCYLLECT-
BNRETCA OTOeNHBAHME MY NbNE, 03 KOTO-
pofi penaetTce Bymara.) Kpome Toro,
KaK Bl Y€ JaMETHIH, HOMED MypHana,
KOTOPLIA Bhl cEfNac IEPMHTE B PYKAX,
Hanedarad WpHGTOM, OTAHYHBIM OT
WpHpTa NPeaLAYIIHY HOMEPOR, ITOT
HOBBIA IWPAGT — NpPH TOM, 9TO OH Ta-
KOR e qeTknll, Kaxk npeamayiuefi, —
obnagaer wecKoneKo Oonbuedi  womM-
NaKkTHOCTRIO. Baarogaps 3TOMY MOMHO
MEYaTaTh Ha ONHON cTpasHue npubnu-
anTenkHo Ha 10% Texcta Gonewes,

wMapecTHO, YTO yenoBeweckHl rnas
ABTOMATHYECKA DOKYCHPYETCA Ha 06L-
EXTax, PACCTORHEE A0 KOTOPLIX MEHAET -
. MHmeHeph-oNTHEH 00 HEJaBHHX
NOp ¢ HEAOBEPHEM OTHOCHINCE K Mpen-
NOMEHURM NOCTHIHYTE 3TOMD B WTB-
obvexTHee, Oonaxo dwpmod Bausch
and Lome ywe paapafoTad ueThIpex-
nEHIoEL A oBLEKTHE, B KOTODOM OIHa
ABROAKO-BOTHYTEA NHHIA KoneGnerca no
ceoel ocH. AMMIKTYAE Konebanni 3Tod
A3 OFPEHHYEHE TPEMA ACCATKAMM
MHTHMETE, OHH MPOHCXOART C MACTO-
Tof 23 200 pa3 B MHHYTY, BCIEOCTRHE Ye-
ro OXYCHOE PACCTOAHME HENPERLIBHO
siesmeTCA. B peayneTaTe Boe O0LEKTEI
Hi PACCTORHHH OT ueTwipex ¢yTOoB 00
GECKOHEUHOCUTH  HMEROT  OAHHAKOBYEHD
HeTROCTE. M x0TR Bee OHH NoAyearTeR
HeCKONEKO Donee PRIMBEITRIMH, QM TPH
HCMONLIOBAHAE OBLIMHEX OGLEKTHROR,
MHOrRE oTorpadkl CYMTAT TAKYH
KOHCTPYKUHIO IUATOM BREDEIN.

wBunodud, ONHA W3 BERYLIHX aHATO-
moe Esponel, npeycnesan net 70 TomMy
Hazan, OH 3JaHWMAICA TUIATENLHLIME
HIMEDEHHAMHA UYENOBEYECKOTO MOIra M
MOCAE TOro, KKk B TEYMEHHE MHOTHX NEeT
M DeINO Hakolnewo DOMBLUDE KOTHUC-
CTBO OaHHBIX, COENAN CrAedyiollee 3a-
EMOYEHHE: CPETHHA BEC MO3ra My®Uil-
Hbl cocTanmeT 1350 ., a MO3Ira meriLLn-
Hel — 1250 r. 370, k8K OH YTBEpRIAN,
K@K pal H AEMAETCR HEONPOBEDMHMEIM
OOKAIdTENBCTEOM YMCTEEHHOID Mpe-

BOCKOJACTEA MYMNKUHH HAL MEHIIHHAMH,
Ha nmpotaxennn Beell cBoell WHIHH OH
OTCTEMBAT 3TY FHNOTE3Y ¢ yhewnenHoC-
Thio hanaTHrd. Byayun HCTHHHEIM yue-
HbIM, OH YKajan B CBOEM 3JABCLIAHHH,
yTobe! ero cobe TBEHRLIA MO3r Bkin MpE-
COEOHHEH K B0 BNEYaTNRIOILER Komex-
unk., Mocne BCKPBITHA TPYNE YY4EHOTO
BuIN BLIABAEH WHTEPECHBIA (aKT: ero
cobDCTBEHHBIA MDIT BECHN BCETD NHILL
1245 r.»

MAPT 1892 r. «CxaTefl BOIOYX AB-
NRETCH, BOIMOMHO, FIABHBLIM COMEPHH-
KOM WIEKTPHUECTHA B Nepefaue MolHo-
CcTH. B HECTORLUEE BPEMA OH HCMOMbIY-
eTCR B OCHOBHOM B LUAXTAN, e BCe elle
BECEME YCTELIHO CONEPHHYAET © MIEKT-
PHYECTBOM, QHEKD OH DYIET, BEPOHRT-
HO, NOCTENEHHD HM 3aMennTECH. B MMa-
PH¥e HMeeTCcA OOMbLUIAR LEHTPANBHAN
CTAHUHA OMA paclpcieneHHA CEATONO
BOIOYXE, H OHA BECBME YCnelMo pabo-
Taet. H3 noxnana npoteccopa AHBHHA
HECTBYET, NTO NEPENAYE MOLLHOCTH No-
CPeNCcTBOM CHATOND BOIOYXE NPAKTHY-
Ha 00 PACCTOAHHA MO MEHbILIER MEpE B
20 mune, ONEBHARD, MTO MOUHOCTE B
10000 n.c. MosHo nepenasats Ha 20
MHIEL N0 TPYDONpoBOOY AHAMETPOM 30
MoAMOB NpH NponyckHoR cnocoBHOCTH
132,3 dynra/mofim? ¢ noTepami aaene-
HHA BCEro numes 12 %,

#Ecne Bel BOIBMETE XOPOIWIHA npo-
BOOHHK, Takoli, nanpamep, KaKk Medb, H
NOHHIKTE Ero TEMNEPATYDY, TO €ro co-
NMPOTHBNEHHE NPH JOCTHAEHHH OYeHb

HHIKHX TEMMNEPATYP NDOYMTH HCUYEIHET.
INpu TeMnepaType B COTHHE MPAIYCOSE HH-
#E HYMA MENL REARETCA MONTH MOSANL-
HEIM NPOBOAHHKOM. Ecii e st Gynete
HATPERATE MEIE, TO €€ CONPOTHRIEHHE
CTAHET NOBBLIUATHCA. Teneps OapaliTe
BOIBMEM CTEKIO — NOPOLHA HIONATOP
— uan moGol apyrofl HIONHPYROILHE
MATEPHAN W NOBBICHM €ro TeMmnepaTy-
PY: MATEPHAT NMOTEPAET CBOKY H3I0IHDY-
WY cNocoBHOCTE W, ECH ME Byaem
NOBbILUATE TEMOEPaTYPY A0 TeEX nop,
NoKa He pPacKaneM OOKpacHa, TO OH
NpHBAHIHTCA K COCTORHHIO NMPOBOIHH-
ka. CnefosaTensHo, BCE BEILECTBA ABNA-
HOTCR NPOBOOHHEAMME, KOTO2 OHH O0CTa-
TOMHO HANPEThIN.

aBONpoc: 9T0 38 CHMa MPENATCTEYET
PRIPYLIEHHHD HHMHETO DAOA EHDNHYHOR
KA0KH B HalHx BOoNbLIHX 30aHRAX B pe-
I¥neTaTe ONEACTBHA HA HErD CBEPXY
orpomuoro eeca? Oreer: Oorm xpac-
HEIf KHpNHY ODBINHOTO COPTa NpH Npa-
BHABHOH ETO YKOAOKE B CHABHBIA 1le-
MEHT cnocobeH BLIIEPXRHBATL HAIPYIKY
B 12 T, 1 onA paIpyleHAR HHXHEND PROA
KIAIKH B3 TAKOTo KHpnHya noTpebverca
CTeHa BhicOTOR okono 10000 dyToBs,

«l"-n Huxona Tecna 3AKOHYNHA CBOO
JIEKLHH HECKONBEHMH ONBITAME MO CO-
IDAHHIO cBeueHHA B TpyDkax c paipe-
WEHHBIMH rajami Des  NpHMEHEHHA
KAKHX-NTHEO NPOBOAOE HITH INEKTPONOR,
TpyBEH NOMELATHCE B NEpeMEHHOS
WIEKTPHYECKDE none, Oo6paloBAHHOE
MEXOY DIOHHM HI RIONHPOBAHHLIX MO-
NHC0B KATYLUKH H HIONHPOBAHHON Me-
TanfWieckoil nAacTHHON, ycTanoBRNEH-
HOR HAO IKCOEPHMEHTATOPOM H COEIH-
HEHHOA C OPYrHM MNOMEOCOM KaTYILKH,
Ha pucysnxe noka’lan oOHH HI TEKHX
ONLITOR, B KOTOpOM r-H Tecna cosnaet
CBEMCHHE Cpaly B ABYX TPyOkaxs.

-n Tecra wumaem Aexyuro 8 IMapuxce



Ilonpia Ha iyt
K PBIHOYHOM 3KOHOMUKE

Kak TpaHcghopMupoBaTe 3KOHOMUKY, ObIBIIYIO MPexe
yeHTpanunizoBaHHon? OnbIT [Noneiwn B 3TOM HanpasneHum
MOXET CNy>XUTb YPDOKOM Ans gpyrux ctpaH BocroyHow Esponbi
¥ ABNAETCS BLI30BOM Ans 3anaga

A [IBA NOCNeOHHX roga CTPaH

Boctouswofi Emponnl OTEaIANMHCE

OT IKOHOMMHUECKOH CHCTEMEl, OCHO=
BEHHOH Ha MOCYIAPCTEEHHOM MOHOMO-
AH3ME H UCHTPATHIOBAHHOM YNPaRIe-
HHH NPOHIBOOCTBOM H DETYITHPOBAHHH
uen. BMecTo Hee OHH HANEHOTCA COINATH
cRODOANYH) PRIHONHYIO IKOHOMHKY, Mo-
nobHylo Tofl, KOTODAaN B MOCHEROCHHBIR
nepoa obecneynna 3aMeTHOE npollse-
TanHe 3anagnof Espone. Kak xe ocy-
WECTENTE TAKON Mepexon?

INMepecTpofika, MPOMCXOOAIIAS B BOC-
TOVHOCEPONEACKHX CTPAHAX, CTANA BO3-
MOmHON DNAronapA DeEMOKPaTHYECKHM
PEBOITROLIHAM, MOMOFEHBLITHM KOH211
KOMMYHHCTHYECKOMY npasnesno. Ho
HIMCHCHHA B 3KOHOMHES D‘I‘pﬂﬂlﬂ'l‘ ﬁﬂ-
nee rnyOoxHe ABNEHHA, YeM OPOCTO Mo-
NHTHYeCKHe npeobpazonanma. K 1989 1.
NOPOYHLIE CTHMYNEL, K KOTOPLIM MPH-
Geran KoMMYHHCTHYECKHA pesHM, npH-
BETH NOYTH K NONHOMY 3KOHOMHYECKO-
My Kpaxy. [ocynapCTBeHHBIE YHHOBHH-
KH HEPALMBAIH MOWHOCTH THMEIoH
HHAYCTPHH © 88 oTCeTanofl TexHonorned
A0 HEOTIPABRAAHHEIX DAIMEDOR, HIHODH-
pYA pa3IBMTHE NPOHIBOACTEA TOBAPOR
wHpokoro notpebnesns ¥ chepsl yonyr.
Crpesnesse ¥ paclinpernio MpoMbIL-
NEHHOTo npowiBoncTRa mobofl ueHod
NPHBEA0 K TOMY, YTO DAIPYILIEHHE OKDY-
waruwell cpelsl pocTHrIo HDonee BMco-
KOfl cTENeHH NO CPaBHEHNIO © TOA, KOTO-
pas Ha 3anage nopoAuna MaccoRkIE NBH-
WEHHA 34 OXpaHy Npupoasl. CpenHHi
qEX, MOMAK HAH BEHID Y AORIETRBOPACTCR
{(XOTH FTO H HE COBCEM NOOXOOALLIEE ClO-
BO) ¥PORHEM XKHIHH IHAYNTEILHO Donee
HHIEHM, YEM KHTENE JaM#KEe OTHOCHT &Mk
Ho Dennofl crpane 3anannofl Erponi,
H ero GnarocoCTOANKE HE JIYHLUE, YeM ¥
WHTENA Kakof-aubyoe pasnearowefica
crpansl Jlatiickoll AmepHEn.

XOTH TpasiaHe BOCTOYHOEBpONER-
CEHX CTPaH XOTAT NOMLIORATRCABNAra-
MH PEIHOYHOR IKOHOMI KN, HALIHOHANE-
HBIM NHIEPEM NO-NPEXRHEMY NPHXOIHT-
Cf PEIATE MOMATHYECKHE M MATERH-
ANEHO-TEXHHYECKHE Tpobneme, obecne-
yHBRAIOIIKME MpoBenenHe pedops. Co-

OXXEO®PU CAKC

CTOABLIMECA OCEHBI) NPOIWNOND roja
napaaMenTekHe exibopsl B [Monsie, na-
npUMep, NOKAIBIBAKT, YTO B NEpHOI
IKOHOMHYECKOTO NepeyCTpoficTBa ¥ mio-
el HACTYMAET Mpenen WX TEpneHHs M
OHH MepecTalnT MHPHTRCA ¢ Geapaborn-
uefl M cHueHMeM peansrofl sapabor-
HOH NIaTel. (APAHTEKTODE NEPECTPOCK
B APYIHX CTPAHAK H B ADPYIHE NepHOabL,
KK, CKameM, 8BTOPE IKOHOMMYECKOTD
syaa B nocnepocHAol MepMannn, Takxe
LIHPOKD EPHTHEOBAIHCE B NEPBLIE TOOLI
33 K00 YHHHMEN HMvE GecnopRAok. )
B 1o e BpeMA NpHBATHIALUMA rocyaap-
CTEEHHLIX NPeInpEATHA NpH HX of poM-
HOM YHCIE — 3ITO 3a3a4a orpoMHAEA O
CBOHM MaciTabam.

VILIECTEEHHYIO PONn: B nmpeofpazo-
BAHHAX OOJDKHA CRITDATE 3ananHan
nosMollk. H He TONBEO NOTOMY, 970 MO-
Tpﬂﬁ}'lﬁ"l‘ﬂﬂ OrpOMHEIE CPENCTRA ONA
MOJEPHHIAUMH NPOMBIILTEHHOCTH © &8
HIHOLICHHMM oDODYIOOBAHHEM W LA
obnoenenns ofmuka paspylaloUMxcs
ropoace, HO B NOToMY, 4T0 3anan go-
M#EH OCO3HATE, YTO CTPaHw C HOBOR
ceoboaMHOR  IxoHOMEKON, ecnH  HM
YAACTCA ee COAaTh, BENMHYATCA B CHE-
TeMy eeponefickoll H MHpOBOH TOpPros-
nu. INpoean 3THX pedopM MOMKET yTpo-
HATE HE TONRED IKOHOMHYECEOMY Gna-
rononyyuiy Bocrousol Emponel, Ho B
Hapomaaroneica B Hefl JeMoKpaTHH.
H unien camos HENOCPENCTREEHHOE OT-
HOLLIEHHE K MEPECTPOEYHBIM NMPOLSCCAM
B Nonewe. Ee 3X0HOMHYECKOE TONOMKE-
HHE N0 BeenbieMy NMOHAHHED ARIAST-
CH ogHHM 13 HauGonee TRxensx B Boc-
Tounod Espone. Cexmop TRmencil HH-
ayctpun & [lMonewe paspoccs go He-
BEPOATHREIX MaciuTabon, on HewhhexTH-
BEH W COREDIIEHHO HE KOHKYPEHTOCIO-
cobDen Ha MupoBoM peike. Jlerkas npo-
MEIIUNIERHOCTE, odepa YCIyTr H pachpe-
AeNedHs HAXOOATCH B  JANYIEHHOM
COCTOSAHHM, PaBHO Eak W (QUHancoBas
cHcTeMa crpanil, OCHOBY CENMBCKOXO-
IAACTECHHOTO CEKTOPAa COCTARNAIOT
MHETIHOHE! MATOHMYIINX KPeCTLAHCKHX
depsMepor. One obpabaTwiBaoT KpoO-

LIEYHBIE IEMENBHLIE YISCTEH, obRIMHO
He Donmee nATH TexTap.

Yrobel HCOPABMTE 3TO MOMOMKEHHE,
CTaHA HAMEDEBACTCA BBECTH ¥ cebA no-
JHTHYECEYH) H 3KOHOMHHOCKYHY CHCTE-
MY, MOOOOHYIO TEM, KOTODEIE HMEHOTCH
g crpanax Emponefickoro coobuecTsa.
Ee ocHOBHAA LENL, PAEHO KK W BOEX
OpYTHX cTpad GriBLIETO COBETCKOTD
Dnoxa, 3aKNHYEETCA B JOCTHXECHHH Ca-
MOH TECHOH HHTErpanHl CO CTDaHAMH
Janannofi Erponii. K KoHLY HbiHeuHe-
ro — Hagany Cneayiolero CTONETHSA
ITOT KYPC DOMKEH NPHBECTH HX K 00-
NHONpasHOMY 4nexcTey B EBponeiicros
coobwecTee. 3neck He AommHO GLITE
HHKAKOTD «TPETHETD MyTHY® — COMETa-
HHE NPEXHErD NPHHLKNG COLHATHCTH-
qeckOl coDCTBEHHOCTH © PHIHOYHLIM
MEXAHHIMOM B3AMEH LEHTDANHIOBAH-
HOTO MINAHHPOBAHHA, K KOTOPOMY Koe-
KTO NPH3LIBAET, BHAA B 3TOM HERHi
KOMITPOMHCC MERIY CTAPOH cHCTEMOR H
COBPEMCHHBIM KAMHTATHIMOM.

Bmpwnfi musncTp funancon [loms-
w Jlewex BansuepoBHy ® B CBOE BPEMS
npamMo 3asein; «Tlonsua cnHiukon Den-
Ha, urobel 3xchepuMenTHpoBaTh. [lo-
ITOMY Mbl BOCTIONLIVeMCcR paboTaroum-
MH MOOENAMH. DKCOEPHMERTEI MYCTh
crapat Dorarele CTpaHsl, €CNH OHH
KOTHT®.

CTpeMnedie K FapMOHHYHOMY Da3BH-
THIO BMecTe © Erponefickny cooliue-
CTHOM H B KOHEYHOM HTOME NPHCOSIHEE-
HHIO K Hemy HMecT rmybokHe KODHH.
lMonbiia cTPpEMHUTCA BEPHYTL CBOE Me-
CTO BO BCEX eBpONeficKHX Mpoueccax, B
TOM YHCNE H B KYNLTYPe. Hauummas c
1989 r. peponrIMOHHBIE Npeobpasopa-
i B INonsile cOBEPLIATACE MO TO3YH-
roM «eoIspaiiense B Enponyy. Kpome
TOTO, NONAKH PAKTHYECKH eOHHOIYIMHE
B CBOEM BOCKHLUEHHH COUMBILHEIMHE M
NONHTHYECKHMH NOCTH#EHHAME B 3a-
naaxofl Espone B NocheBoeHHbIA MepH-
01, NPHBEALIHME K co3nanio BoraTex
H B IHAUHTEILHOR MEpe CTIpABEINHBLIX

* Buue-npemMeep, MEHHCTR QHBANCOB 10
23 nexabpa 1991 r. — IMpus. peo.



NONbLA HA NYTH K PEIHOYHOW 3KOHOMMWKE

OBILECTR, OCHOBAHHBMX HA YAcTHON Co-
EIL_]'HEHHUL;'_I H, COLUMATLHOM ﬁ.ua: {JHUJI}'-
yHH ¥ crabuneHofl napnasenTckof ne-
MOKDATHH.

[NonakH cMOTPAT Ha cTpank! Espo-
nefcKoro ConDIIACTRA He TONLKD KaK Ha
NPHMEP, A0CTOHHBIA NOoOpamaHHA, HO
OHH TEEWE BCPAT, 4TO CBODOOHAR TOp-
roEnA # hUHAHCOBLIC CBA3M ¢ Eaponeii-
CEKMM COODMIECTROM OKAEYT HM HEMO-
CPeOCTECHHYHY NOMOLUL B DOCTHACHHH
TAKOID #E YPOBHA #H3IHN, KAK B 3anan-
HOERpONERAcEHX cTpanax. MMmewTon He-
OCTOPHMBIE AOKAIATENLCTEA TOTO, 9TO
TeCHRIE BlauMoceRYH ¢ EBponedcrns
coDBIECTROM NOMOTTMH MCHEE DPainH-
THIM CTRANAM, TakuM, Kak [Nopryrams
B Hocnanna, yCTPaHHTE PazphiB MERIy
YPOBHEM ¥HIHH B 3THX CTpadax ¥ 8 Do-
née COCTORTENLHEIX TocynapcTeax, Td-
kX, kak lepsanna w @panuma. B ob-

LIeM MNOEEIATEMH IKOHOMHMECKOTD pad3-
BHTHA D30T OCHOBAHHE CHHTATE, 4TO
IEOHOMHEER, OPHEHTHPOBAHHAAR HA TOp-
FOBAK HA BHELLIHEM DLIHKE, CTHMYNMHPY-
eT pOCT NPON3IBOOCTEA, H Janannan Es-
pona, EC]}‘CHDBHD.. HBJIHETCH ECTCCTRCH-

HbiM TOProBbiM OAPTHEPOM  CBOMX
BOCTOMHBIX COCEneH.
Opyroe nNpesMyumecTso NPHHATOND

Hi DAHHCM Tane npeobpajzoBaHnil pe-
IIEHHA O BCTYIUIEHHH B KOHEYHOM CYeTe
B wiensl EBponefickoro coobiiiecTRa HO-
CHT YHCTO CHMMBOIHYECKHI XapakTep.
Muorne noTeHOMANLHEIE HHBECTODI,
ecTecToEHHD, DOATCH, YTO OrpoMHEE
FEOHOMHYECKHE NOTPACCHHA, CBA3AH-
HblE ¢ DepecTPoiikol, MOIYT NPHBECTH
K MOMHTHYECKHM Tpe0oBaHMAM AL~
THTE HAOMOHAMBHYK 3IKOHOMHEY OT
HHOCTPAHHOMNO EANHTANA H K OPYIHM
NPOABTCHHAM, HE CNocobCTBYIOUIHM

AOATOCHOMHOMY  FKOHOMHUYECKOMY poO-
cTy. JorosopHee COrMalleHs co CTpa-
HamH Epponefickoro coofuwectea mMo-
rnv Oel Beapoapparno vanpasute [lons-
wy Ha myTh coobomHoll TOProBaAd U 3a
CYET ITOrO co3fatTh Gonee npHBIexa-
TENBHBE YCIOBHA [TA HHBECTHPOBAHWA
MHOCTpaHHOro kanwtana. lNMocne Toro
kak B 1986 r. TMopryranua u Monanus
npHCOCAHHKIMCE K EBponefickomy co-
obmecTey, OpYTHE 3anajaHoeBponefi-
CEHE CTpaHBl IHAYHTENEHD YREMHYHIH
CBOM HHBECTHUMHM B 08¢ 3TH CTpaHbl B

YCTAPEBWARA TAMENAA MHOYCTPA —
caMoe cnaboe MECTO B 3IKOHOMMHE
MNonsww. Mepexon K PeIHOYHON 3KOHO-
MWEE NPWEEN K PEIKOMY CNAgY NPoMbid-
AEHHOMD NPOWIBOACTEA. 3AHATOCTE MEe
B8 cdpepe YONyr, pajsuTHO KOTOROW B
APOWNOM HE YASNANOCE BHWMAaHWA, No-
CTORHHO pacTer.




AHWHAMMEA LEH HA NOTPEEMTENLCKWE TOBAPGLI
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Kakofi-To Mepe Gnaronapda BoIPOCIIINM
rapanTHAM OONTOCPOMHOCTH NPOBOM-
MOH HMH NONHTHEH.

KOHOMHWYECKHE npeobpazopa-

uA & Nonkie pMeoT aee Hanbo-
nee BAKHBIC COCTARNAMILIAE: PedopMbL,
KOTOPEIC NPHIBAHE NPEBPaTHTE KO-
MAHIHO-AAMHHHCTPATHBHYIO JKOHOME-
KY B PHIHOYHYIO, H PEANBHYIO MEPECT-
Poilky NpoMIBOACTBEHHOA W NpeanpH-
HHMaTe/lbeRo NEATEMEHOCTH, KOTOpan
NOM¥HA HACTYNMHTE B PEIVNLTATE Npen-
MpHEATHIX pedhopm. PehopMbl MOMHD H
HeoBXonHMOo NpoBecTH GLICTPO — Mak-
CHMYM B Tesdeune Tpex-nath net. [le-
pecTpofEd, HANPOTHE, 3aiMeT HE MEHEE
10 ner, noka MHBECTOPE HE CO3OAOYT
HOBLIE CEKTOPL! IKOHOMMKH B OTBET HA
BOIHHKAMIING B HOBRIX YCIOBHAX MO-
TpelHOCTH PhIHEA,

B npouecce OCYIIECTEACHHA MNepe-
CTPOAKH NMPEEHTENLCTBO OOMEHO CIc-
OWTH 3@ TeM, 9T00M CHCTEMA COLHAML-
Horo obecnevenna 3auwmuana Genneft-
LLIHE CION HACENEHHA — GEepMEPOE, NEH-
CHOHCpOB M T€X, ETo paloTaer wa
CTAPBIX NPOMBILLTEHHLIX NPEINPHATH-
AX. MHoroe B 37O/ CHCTEME YHACIEOD-
BAHO OT NPERHEro PEXHMA — CNOMKHB-
IUAACA CHCTEMa  IOpaBoOXpaHEHHR,

ofecnedeHNA KHABEM B Np. Jpyrie HHc-
THTYThI, TAKHE, KaKk CTpaxoBavie oT
GeapaGoTHib, ARNAKTCA HEODRIUHEIMK
H NPHBHECCHB!  KANHTAMTHCTHYECKHM
cnocobom npoizsoncTea. Kak u B Ipy-
FHX AeMOKPATHYECKHX CTpadax, ob-
LeCTEEHHBIE NOTPEDHOCTH B pacxoaax
HA MEpBI N0 COUMANBLHO JALLNTE MOTYT
Npepsiilate DIOMEETHRIE BOIMOBHOC-
TH. lNonnepwanne pasyMmuoro Gananca
MEHIY COUHANLHLIMH NOTPefHOCTAMH
H BOIMOEKHOCTAMH MOCYIAPCTBEHHOTO
Ermnmera ARTHETCH KNIOYEBDi 3K0HO-
MEYeCKOil B nonETHYecKol npobnemoii,
KOTOPaN HE HMEEeT NPOoCcTOrO PelleHHA.

HE{‘.‘MﬂTp! H3 TOYTO NPEBHTENBECTRO
[Monbim BRIHYEOCHO NPpOBOOMTE Ta-
KYI0 NOUIHTHEY, KOTOPEA BM3LIBACT Oe3-
paboTHIY B APYTHE COLHANBHBIE DCOM-
HEHHH, OHO HACTORYMMBO MIOET MO MYTH
pedopm. B nonurHueckom EVpCe NoMb-
CEOrO0  NPABHTEMLCTEA  AOMHHHDYHOT
TP OCHOBHBIE MCPBI; MHOEpPATHIALNA,
cTabHMnIAUNA B NpuBaTHIaUMA, JTnbe-
PAMHIANHA B IKOHOMHEE OIHAMAET Nepe-
X0 K PRIHOYMHON KOHKYPEHUHH M co3na-
HHE NPAROEOH OCHOBE! AR YACTHOM cob-
CTBEHHOCTH M YacTHOTO TIPEANpPHHH-
MaTensCcTBa. CTADNIMIALNA NDPHIBAHA
COAATD YCNOBHA IR BBUKHBAHHA M-
Goro npeanpuaTia. OHa NpenycMaTps-

B3ET OrpaHpyeHHe OHOMETHOTD nedm-
LHTE, CHIMKEHHE POCTA OeHEMHON nMac-
£ H YCTAHOBNCHHEC PEANBHOMO W
enuMHoro obMeHHOro KEvped, Y4Tobn cTa-
'ﬁl-Llﬂ-l?llPDBﬂTh LIEH I H BHELHHHHY
TOPTOBIID.

INpueaTnsaumn, GeIvCNoBHO ABAAK-
wancA camoll cnomHol cocTapnArowed
petopM, CTABHT CROCH UENLH NEpenayy
CYUIECTRYHOMER rocyapcTrBeHHo cob-
CTBEHHOCTH, Takofl, Kak 2380w W ga-
Gpukd, B vacTHoe snanenne. [pn kom-
MYHHCTHHECKOM peskime 90% obmema
NPOMBILITCHHOTD NPOM3IBOOCTEE NpH-
xogunock Ha IO NpHHALNESHALINY TD-
CYOapCTEY NpOMBILLINIEHHBIX NPennpua-
Tif. Odpyrae 5000 rocynapcTBREHHLIX
NPeANPHATHI OTHOCHITHCK K TaKNM 00-
MECTAM, K3K TPaHCNOPT, CBS3L M TOP-
rosnd. TIomMUMO NPHBATH3IALAH TOCY-
NAPCTBEHABIX NpeanpHATHR co3ganne
HOBBIX hHpPM, CTABIIEE BOIMOEHLIM
Dnaronapa nUGepanuIaUHH B SKOHOMH-
K€, TAK#E ABNAETCH OJHMM HI Hanpas-
neHHil NPHBATHIAMAH,

Mo mepe NpOOBHKEHHA IKOHOMHEH K
PHIHOMHOMY KanHTanuamy Beeobnem-
AHIHE H CTPEMUTENLHBIE pedopMEl
MOTYT B IHAMHTENBHOH Mepe YMCHb-
IWHTE CYMATHUY B YMax Njel oTHOCH-
TenbHO «Npasun wrpesiy. [locTeneinos



NONBWA HA NYTH K PEIHOYHOM 3KOHOMWKE

8

We BECOCHHE HOBRIX Mep OyOoeT nopox-
NATE HEONpPENeNEHHOCTE, BHYTPEHHNE
NPOTHBOPEMHA M NOMHTHYECKOE CONMPO-
Tueackue. «lllokosas Tepanuayr, HANpo-
THE, TYT ¥E COINACT YETKHE CTHMYIIE]
INR NEPEXona K HOBOH 3IKOHOMHYECKOH
cucTeMe, Kak KTo-TO OUTpOYMHD 3ane-
THIT, MEMMEHHME PehopPMEl MOMKHO TPY-
00 CPEBHHTL CO CMEHON NPHBBIYHOTO
MR AHINTHYEH NEBCCTOPOHHETD TRHM&KE-
HHA Hi IPRECCTOPOHHEE [IYTEM NEPERO-
04 HA HOBYHO CHCTEMY CHAYANA TONLEG
TPY3I0BHKOE.

M3 wabpaunof [NMonswen crparerns,
KOTOPYIO Teneps B TON HAN HRoil cTene-
HH KONMPYIOT OpYrde rocyaaperea Boc-
TO4HoN EBpolel, BEITERAIOT TPH OCHO-
BONOMATAHMLUMYE (pMHUENA pedopMel,
C | aupaps 1990 r. Obi/H BBENEHB BHYT-
PEHHAA KOHBEPTHDYEMOCTL IMOTOND H
APYTHE CYLIECTEEHHBIE ANEMENTE THbe-
panEIaimEE W crabunuiammu. CTpana
TAKHE NPHCTYNHIA K Gonee cnomHOMY
MPOMECCY MPHERTHIALHH.

Ewig no nepexond ¥ CTPATEIHE «I10-
KOBOH Tepanum» B Havane 1990 r. pan
IKOHOMMCTOR W OPYIrHX CHCUHANHCTOB
BHIPAKAMH BECTOKORCTEO OTHOCHTENE-
Ho NHBEPANNIALMH LIEH B YCIORHAX, KOT=
na NpoMBILLAEHHOE MPOXMIBOACTHBO CLUC
B OCHOBHOM OCTaBATIOCE B DYKAX He-
GOoNBIIOTO MHCTA TOCY ADPCTRERHEIX MO-
monomud. HekoTophie yTREpMIAny,
YTO KOHTPOMNE 38 eHanmK N0imsed ocTa-
BATLCA [0 TEX MOP, NOKE HE HAYHYT pa-
GOTaTE YACTHEIE KOHKYDHDYHOULHE NPO-
wisognTens. K cuactkio, onn omba-
MHCE: OKAIANOCk, 4YT0 cROBOnNHAN
TOPTOBIA H IORRTEHLARCE B DEIYILTA-
TE BOAMOMHOCTE MOKVIATE HHOCTPAH-
HBEIE TOBADE 00 PRMHOYHBIM [EHAM
obecnegunu Gonee OuICTPRIA B Gones
WMPERTHEHEIH NMYTE K KOHKYPEHLINK [EH
HA MONLCKOM DHIFKE, yes mobada mo-
NEITEA NPOBECTH NEMOHONOTHIAUWE
AIMHHHCTPATHEHEIMM CPEICTBAMH.

Monsiia Takke AoBONEHO DRICTRO
IOCTHEE MAKPOMOHOMHYeckol crabn-
AR3ALAK NYTEM THKBHIAUHH GHOIKeT-
HOTO JehHUNTA H NPOBEICHAA MHECTROdH
nenemHoll noanTHkl. OxoHUaTENBHE
pPa3IBall CTAPOTO PEXHMA PHEEN K HEBE-
posTHON duHancoBoll HecTabUIBHOCTH
H K KOPOTKOMY TIEPHOOY THOEpHHEH-
MK, HO B KAYECTEE OOHDR HI MED NoIH-
THEH «HIOKOBOH TEpanHH» NPaBHTENb-
CTBO YPEIANO rocyaapcTBEHHBE NoTa-
UHH, KOTODPEIEC PpaHBIIE COCTABANH
Gonee 5% BANOBOI0 HAUMOHANBHOID
mpoayvkra (BHIT), yveenwunno NpouesT
BINMAEMOrD HANDIA, VCTEHOBWIO KOH-
Tposik 3@ sapabornoll naaToll W peIko
nepanbERpoRano nexbry. Jdedwnwt ro-
CYOAPCTBEHHOrO DHOMIKETa CHWIRNCH ©
T.4% BHIT s 1989 r. a0 npesbilleHHA
OOXOOOB HAal pacxofaMM B paiMepe
1.8% B 1990 r.

ITH MEDEI B COMCTAHMH C OTKAIOM OT
PEryNHPOBAHHA UeH HE OONBIIHHCTBG

TOBAPOE BLIIBANIH B TEMEHWE FHBAPA
1990 r. yeenHuEHHE BIBOE YPORHA HEH HA
noTpeburensckie ToBapu. Bokope no-
CNe ITOTO ONHOPaIoBOre CKaiyka UeH,
OHAKD, HOBLIE IKOHOMHHECKHE YCIOBHA
NONOMHAN BRICTPRI KOHE BEICOKOMY
YDORHIOD HAQIAUHK K, YT0 Donee npume-
YATENLHO, AMHBINEMYCR OECATHIETHA-
Mt XPOHMMECKOMY DefiMUMTY TOBAPOR H
OUEPENAM,

1990 I B CTPAHE Hauais ceoko

AEATENRHOCTE COTHH ThICHY Ma-
NBIX NpEANPHATHR, KOTOPLIE B CYHTAH-
HBIE MECHIILI COINANH CCTh MAaraiuHuoe,
NYHKTOR OOCTY HHBAHKA 1 GHDM, CTIELIH-
ANMHINPYHIILUMXCA B obnacrn BHelHef
TOProand, CTPOMTENLCTBA W TPaHC-
noprHEX youyr. Cradopnenne cepe
YCO¥r W TOProBad NPpoOHCKXOMHIO OC0-
BEHHO THHEND B IKOHOMMEE, KOTOpaH
Ha MPOTHAEHHH MHOTHX NeT CTpataia
OT TOro, 94To 0ba ITHX cekTopa GhinM
cnabo pazomTei. B nepEbie HECKOMLKOD
secaues GonelEas 4acTh CTapTOoBOTD
KaNUTaNa MOCTYIANE W3 HEODHIHATL-
HBIX HCTOMHHEOR, 4 He B3 ofHIHansRoE
DankoBckofl cHeTeMEl, CeMbH BENAMLI-
BANH WMEILYHOCR ¥ HHX ceofonHo KoH-
BEPTHRPYEMYID BATHOTY (B OTNHYME OT
INOTHX), KOTODYH) OHH CKOMHIH B
npewnne Bpesena. JeHbrn BRIanbBang
COCENH H WIeHsl CeMell HOBRIX NpennpH-
HHMaTeneH, § TAKME HX POOCTREHHHKH,
wWHEYVIUMe Ha Janane. Kpome Toro, ka-
OUTAN NocTYnan ofHuMANEHD HAH He-
obHUMATEHO OT TOCYIAPCTBEHHBIX
NpennpuATHA, HAMPHMED, MYEHIHOE-
JINTETH COABAIH B apCHY NECATEH Thi-
CAY MAraiHHOB TeM, KTO B HHX paboTan.

Muorse sHOBI OERTENRHOCTH BHAYAME
coBeplUATMCE HEODHUMANEHO (HAnpH-
Mep, NPOOaMKa MACA C KY3I0BA IDYI0BH-
Kd) H DBCTPO HADAIMHBATH CBOH Macll-
Tabw, obperas Gopmy NOMHONPARHBIX
MANLIX npennpuaTHi. K koduy 1990 r.
H HA npoTRxeHuy 1991 r. ofMuHaAnsHAR
DAAKOBCKAA CHCTEME HAYATA BOe B GOk~
IIHX Pa3MEpax BHOABATE KPENHTEI HO-
BLIM MATEIM MACTHEHM GupMam.
DKoHOMHEKA Tak#e OBICTPO AMANTH-
POBANACE K TOMY, YTODB COENATH DhiH-
EM OTEKPEITEIMH A BHELWHER TOPros-
nH. bnaronapA BBEOCHHID BHYTPEHHER
EOHBEPTHPYEMOCTH 3A0TOr0 M MpHem-
neMoMy ODMEHHOMY EVDPCY MOCNe ero
neBanbBauHe IKCNopT Monsiinn B 3anai-
HEIE CTPaHBI DRICTPO BRIPOC NPHMEPHO
¢ 85 mnpo. oonn. a 1989 r. oo
11,5 mapn. monn. 8 1990 r. 2rToT poct
npogomxanca we 1991 r., uto cnocob-
CTROBAND PEIKOMY VBETHYEHHIO 0fhema
msnopra, Hunoptasifl OyM o1 pasasT
CTPEMICHHE NONAKOE NOKYNATE TOBAPL!
NANTENRHOND MOABIORAHMA IAMAIHOID
[OpOMIBOACTBA, PAHEE HE HMEBLUHECH A
NPOORKE, 8 TRKMKE IHANHTENLHOE YBEEH-
weHne obbemMa HMNOPTHRYEMON npo-
MBILLUMEHHOA TEXHHEM W IHEPrOpecyp-
coB, 4ToDEl BOIMECTHTEL HENOCTATOK B
37Ol NPOLYKLWKE B CBEIH C MPERPATHE-
IIHMHCH NMOCTAaBKaMK M1 GriBwero Co-
perckoro Comoia (Tenept Coopy ®ecTBo
Hezasucumbx [ocynapcrn).
HecMoTps Ha TO 94T0 YoHIHA no nube-
PANHIALKH H CTaDHAHIAUHH NOABCKOR
IKOHOMHEH B LENOM OK3IAMHCH YCeww-
HEIMH, MPHBATHIALMA, B 0coDEHMOCTH
KDYNHEX NREANPHATH, IanaiislBacT,
W 3TO BRI3BIBaCT Tpesory. Tpusatiia-

CENLCKOE XO3AWCTEO MONLIWK Boe e OCTAETCA MANONPCHIBOANTENEHBIM ¢
Tpygoemkum. BoneWWHCTBD hepMepos PABOTAICT HE CBOMY JEBMENLHBIX YHACTHAX
NRoWaAeL KOTOpLX He NpeELIwaeT 5 ra. OMUGaeToR, 4TO PE3KOE COKpaUEHWE QOTa
LM B CENLCKOE XO3RACTE0 HENIBEMHD NPUBELET K Co3gannin Bones KpynHex U 0o-
nee NpowIsomMTanbHeX (PEpMERCKMK KOIARCTE.
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FJKOHOMMWYECKAR NWBEPANKMIALLIMA npyeena K NORBNEHMKD HA PeiHKE OONBWOrD
KONWYECTEE TOBEPOE WHPOKOro NoTpetneHKa (XOTA M NO GONEs BLICOKMM LeHaM).
Ha npueegexHbix agecs choTorpadpuax NoOKalad MACHOR Maraavs B 1989 r. (Bsepxy),
KOrga usHel 2@ perynvpoBanuce rocygapcteos, 1 B 1990 r. (srs3y), korga ueHbi

CTANK BEICOKKHMA.

LHA — KM eBan npobnesa cTpatsl: eo-
JIH C¢ HE PELLUHTE, OHA MOMET MPHBECTH
E BOIBPATY JATHMHON IKOHOMWYECKOH
HECTAOHNBHOCTH,

INMpuBaTHIALMA MATRX NPeInpHATH
(roe YHCTEHHOCT R PaboTaloWNy He Npe-
priwaet 500 yenoeek) BrcTpO OBHAET-
cx snepen, ['py30Bpe 3BT ONADKH, CTPO-
HTENbHEIE OpraHnIaumy W nebonbime
NPOMBILLIEHHBIC NPLANPHATHE YHE Ne-
peraHBl B HACTHLIE pYEH; GONBIIHHCTED
W3 HUX BEUIM Nponadse Nubo © AYKUNO-

H#, W00 TPYOOBBIM KOMNexTHEaM. K
cepennne 1991 r. Gonee 40 Toic. Maran-
HOB BEUTH NPOZANL] HAH CAAHLD B ADEHIY
UACTHEIM BIaNenbUaM; HApAIY ¢ poc-
TOM YHCTA YacTHEIX GHpMm B cthepe 00-
CAYAHHBAHHA HA 100K NPHBATHIHPOBAH-
HBIX OOLEKTOR ceituac npuxomnTces 80
0% mpoero oDBEMA POIHMMHOR TOP-
TOBMH,

Y70 e KACAETCA KPYMHbBIX NPOMBILI-
neHnbIX apeanpuataii, To 8 Monsuwe
NOKA NPHBATHINPOBAHA NHILL MAMAR HX

YicTe. OrpoMEbie MaciuTabel aTol 3a-
aaun noucTHHe nopaxarot. Koroa, wa-
npusep, B 80-x ronax s BenukoBpura-
aun M. Teruep 3uepruudo NpoBoONIA
KAMDAHHIO N0 NMPHBATHIALHK, B CTPAHE
EWETOAHD YIABANOCE NPHBATHIHPOBATD
OKOA0 NATH FOCYNapCTHEHMLIN Npen-
MPHATH. Ho naxe MpH TAKHX TéMnax,
koTopbic B Benukobputanus onpenens-
MHCE HAMHUHEM PAIBHTOND PhIHKA KanM-
TANa H CROCOBHOCT LI YACTHOMD CEKTO-
Pa NOrACIIATE TOCYApPCTREHHLIE Qup-
Mul, NpuUBaTHIaws B MNMonewe Jansana
Ol pecKonbKD crToneTwil. bed monrmx
NeT PeneHud Xo38AcTea B YCNOBHAX OT-
KPBITOMND PhIHKA TPYIHO OUCHHTE WC-
THHHYH) CTOHMOCTE TOCYIAPCTBCHHBIX
npeanpuATHil, a e GoNLWOro HAKoN-
NERNR YACTHOrO KanWTans Mano KTo
MOMKET EVOMTh HX N0 VCTAHOBNEHHOH s
NOTOMKAR UeHE. XOTA HHOCTPAHHBIE MH-
BecTopel noran Owl HaltTe KanuTan,
YyTobkl PACKYNHTE nNONboEME  GUpMEBL
(MpH YCTOBHM, KOHEYHO, YT0 OHH FaX0-
TAT 3TO CAENATH), TAKOA NYThH OKaIANCH
OBl HENPHEMAEMBIM C DONHTHYECKOH
TOMKH IPeHIA.

Mepen nuuom ITHX TPYOHOCTER ne-
TOM NPOLLIOTO Toaa Ge0 NPUHEATO pe-
LWEHHE NMPHBATHINPOBATE HECKONEKD
COT EPYOHLIX NPOMBILTICHILIX [TPEH-
NPUATHIL, PAINAE AKUMH BOEM NOMSKAM.
Tax paieipacMelii nnan Bceobmedi npu-
BATHIALUMH TPeDYET pacnpeacneHna axk-
UM MEH Y HECKONbEHMH MACTHBIMH HH-
BECTHUHOHHEIMK HOHIAME, KA IbIA 1l
KOTOPBIX GYRET HMETE PaIHOODPaEIHLIR
nopTHents npeanpuatiin. B ceoo ove-
pelb AKUMH HHBECTHUMOHHBIX (GOHOOB
BynyT BGeCNAATHO pailaBATLCA NONA-
Kam, OOCTHTUIHM COBEDIIEHHONETHA.
Ana okaszasma oMo B HAboIeRHN
18 ACATCILHOCTHIO KaKOOro HHBECTH-
uHoHHOTre donna GvAYT NPUBIEHEHE
HHOCTPAHHBIE IKCNEPTHI, XOTA CamMH
droMasl Gy 0y T NPHHALNEAET L NONLCKHM
rpasxnanam. B 1o we epens nekoTopan
AONA aKUMi ESKNOTO NPEInpHATIA,
npusepHo B passepe 10%, Gyvoner Gec-
NAATHO pacnpeneteHa cpeay ero pabo-
WHX M CITYHaimy,

Kak ToneKo akikk OKa#YTCH B PYKax
YACTHBIN MIHML, TO BOOIHE ECTECTBEHHD
pbpasyeTca peiHok akumi. Paboune u
MEHSACPL] CMOTYT NOKYNATE W Npond-
BATE CEBOH AKUMH, 3 HHEECTHUHOHHLIE
hOMIE TAKHE CMOTYT BECTH TOPrOBAID
AKUMAMHE MEXAY CODOR MIH NPOOaBaTh
MK APYTHM HHBECTODAM, KAK NONBCEHM,
rak W 3apybemnsiv. [Nonsckue rpawia-
HE CMOMYT TOPrOBATE NPUHALNEHALIN
MM HM AKLHAMH WHEECTHUHOHHBIX tow-
008, COLIARAA TeM CAMEIM PHIHOMHOE
NARNEHHE HA 3TH (POHOEI H JACTARIAR HX
PRIYMHO PACNOPAMATHCR CHOMMH LEH-
Hbivp Gymarasi. Tem ppemexen) nHee-
CTHUHOHHEIE (BOHOB HATHAYAT CHOWX
YeHon B COBET JAHPEK TUF'HJE KaEHA 00D
NPEInpUATHE, KOTOPBIM OHH BIAIEHT.
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3TH NpedCcTABMTENH B COBETAX AHpE-
KTOpOR OVIYT TIIATENMLHO CHENHTEL 38
YOPARNEHHEM, TaK K3k 3TO NPEHATO HA
Janane.

Menenepsl npeanpHATHA, TaknM
o0pazoM, CTONKHYTCH C HECKONLKHME
BHAAMH NpOBCPEH HX NEATCNLHOCTH H
PAITHYHBIME CTHMYJaMH, YTO OTCYT-
CTBYET H2 FOCYOAPCTEEHHLIX (DHPMax.
Kpome Toro, 4yTo0m MEHEMMEPR CTH-
MYITHPOBANHCE BIaJCNBIIAMMH EI:I.'LI'I:H HX
NPeAnpHATHI, 33 JEATENLHOCTER 3THX
MeHeIxepos GyayT ClendTs IHPEKTOpa
NPEANPHATHI, MHOTHE W3 KOTOPEIX By-
nyT HATHAYeH HHEECTHIHOHHLIMH
donnamu. OHH TAKKE CTONKHYTCHE C
KOHTPONEM CO CTOPOHBI PEIHEA 32 CTOH-
MOCTRIO axunfi, xoTopeie GyoyT KOTH-
POBATHCA HE PHLIHKE UEHHBIX Gymar.
lNpennpuATHA, NEDCNCKTHERI KOTOPRIX
BEITTIAORT COMHHTENBHBIMH, DEH'.EF’I'*
WAT, 4TO CTOMMOCTE MX axkumit Bymer
NagaTh, H 3TO JACTABHT HX NEpecMoT-
PETh CROKY NEATENEHOCTE HAK NO Kpait-
Hell Mepe HIMEHHTE CHCTEMY YNpaBne-
HiHA, CTOMMOCTE akuMil npeycnesan-
WK npennpHaThil, waobopoT, Gymer
PACTH, ¥ TEM CAMEIM NOTEHUHATEHD By-
NET COIIABATLCA JONOMHHTENLHEIR Ka-
nuTan ans uneectuposanns. Kpome To-
ro, KaKk TONLEKO NPENNPHATHA OKAMYTCR
B YACTHBRIX PYKAX, OCTDPOTa NONHTHYE-
CKHX NOCTefcTEHE nepecTpoiikH cHH-
INTCH, MOCKONLKY YacTHEI cekTop yike
B Donsed cTenenH, YeM NpaBHTENL-
cTBO, OyneT OTBEYATh 33 NMOJOKEHHE
nen. Tpebosamianm o cyDCHIMAK M 3AMIH-
TE TAKKE ﬁym NErye NPpOTHEOCTOATE.

FTOT NNaH OB HA NYTH K €r0 NPHHA-
THIO M OCYLIECTBRICHHIO B Konue 1991 1.,
OHAKO HEQIHOIHAYHLIE pPeIVILTATH
NAPIAMEHTCRHY  BBOpPOR NOCTABMIM
ero byayiuee non comueHue. [lo kpaii-
Hefl Mepe HeROTOpRIe GoHIEI BYAVT Co-
HAAHB, HO CNOCOD pACTpCACICHME HX
ARUHA Cpenn NOMBCKHX rpamiaH ocTa-
ETCA NPEAMETOM #apsux cnopos. Yue-
no fUpM, KOTOPLIE B KOHUE KOHUOR Gy-
YT Y4BCTBOBATE B ITOH nporpamMme,
TaK¥e noka we onpenencuo. [Nepeoua-
YankHD HaMeyanHck oxono 200 dwpm.
Ecnn  nporpamMma  HAaYHET OCYLLECT-
BAATECA YCMEWHD, TO NHUa, onNpeaens-
HOLIHE MONHTHEY, HAMEPEBAKOTCH pac-
NPEOENHTE aKUHH CpElld J0NOMHHT AL

HOH TpYNNsl QHpmM.

WAY Tem GONBIIHHCTBD EpyO-

HEIX FOCY JAPCTBEHHELX NPEInpHE-
THEl NOALCKON TPOMEILTEHHOCTH OCTa-
erca Bes ynparnenns. [Ipn xonMMyHP-
CTMHECKOM CTPOC OEATEIBHOCTE PyKo-
BOMHTENE] KOHTPOMHPOBATACH [OCY-
AAPCTREHHEIMHE YHHOBHHKAMH WIH Op-
raHAMH KOMMYHHCTHYECKON NapTHH, HX
AHPEXTHBE NOAKPENAAIHCE YIDO30H ro-
CYOAPCTBEHHOID HAacHMMA. B sanagmerx
rOCYOApPCTBax, 4 TaKMe B BOCTOMHBIN,
O BIAT KYPEC HA NOBCEMECTHYIO NPHES-

THIAUMIO, MEHEDKEPAMH PYKOBOINRT CO-
BET OJHPEKTOPOE, KOTOPLIH HANENEH no-
NHOMOUHAMH [efiCTBOBATE OT WMEHH
nepwartenedi asumi. (XoTH 3T0 He Boer-
0a Tk, HO Mo Kpafinell Mepe 1aKoHHEIE
OCHOBAHHA BOINOMHTE HA HHX Oonpene-
NeHHble OON3AHADCTH W IKOHOMHYECKHE
CTHMYIEI BCEF[ia NPHCYTCTBYIOT,)

Onuako, cyaof Mo TOMY, Kax cefivac
nena obcrost B [Monsie, GONBIUHHCTRO
MEHEIHEPOB HE NOAOCTYETHR HH aaMH-
HHCTPALHH, HE WX OQHIHATEHOMY Bbi-
LIECTORLLEMY OPTaHy — MHHHCTEPCTRY
tdunancos. OHR aeficTBYIOT OT CBOErD
DDECTBEH.HDDD HMEHH HIH N0 KOHTPO-
neM pabounx coseros. JIHIUE B OMEHE
HEIHAMHTENBHOM YHCNE CAY4YaER NpaBH-
TENLCTED HAIHAYAND HADMIONATENTLHEIE
COBETHI, NPCOCTABMNAMILME HHTEPECKL
MHHHCTEPCTES (HHAHCOR KAaK I2K0HHO-
ro BNalensila NpeANpPHATH; ITa Mepa
HAILIBAETCR HDM!MEﬂIIIIE.Iﬂ-!]ﬂEIEﬁ.

B peayneTate BoE MEHEMMEDH C I'0-
TOBHOCTBIO PACKOAYIOT NpHbELIE Npea-
MpHATHA HA NOBRilliEHHe 3IapaboThHol
nnatel, ACTaf NPOMLILITEHHBIE TpeI-
NPHATHA €LE MEHEE KOHKYPEHTOCNO-
CODHBIME, Yen OHH OLUTH panbme. Cy-
wecTEYIUER B [onsue cucTema pery-
nHpoBaHHA paiMepa iapaboTHolt nna-
TE CNHOEHNTACE KAk CNeacTBHEe BeCEMa
HENMONYARPHOH NMOMHTHEH LEHTPATHIA-
UHH J0X000B, KoTopas He dhdexTHEHA
IKOHOMMMECKH H paIpYWINTENLHA CO-
HHANBHD.

Kpose TOro, KaK cneaver H3 MHOTHX
nyGnukauni B BecTYNNEHAN, cpenn Me-
HeKEPOR TOCYIADCT BEHHBIX NPeINpHs-
THA “H{IHPOKO PACHPOCTPEHEHB]  KOH-
IHETE HHTEPECOR M CTPEMIEHHE K CO-
GerpenHDl  Brroge.  VOTAHORNEHB!
Cy4aH, KOTNa MeHeIMephl HAMEDEHHD
npHeoaHan QupMel K GaHEpOTCTBY C
UENBIO MY MOCHeaVIoUero BeIKYMA no

nelercil OeHe HWAH OPraHA3IOBEIBATH
YACTHEIE GHPME], KOTOPEIE 3ATEM MOAY-
YATH BRINOOHBIE EOHTPaKTLI OT IOCy-
NApCTREHHLIN npennpeATHl. Oun Gpa-
M HeQaronoIyYHoe COBMECTHOE Ope-
NPHATHE W NPDHHEMATH NPELTOMEHHNA,
obecneYHBAHIIHE THYHLIE BRINOOL, OT-
BEPTAA B TO Xe npeua 6011“ BEINMOHLE
MPEATOMEHHA, KOTODEIE CEBAIAHLI ¢ DH-
cKoM nnf paboTel. Kopode roBops, BCe
ED.I'II'I.H @ IHKOTO KAMHT ANTH3IMA, KOTO-
PriMy Ouin 3apasen Janan 8 XIX B., co
BCel nonHOTOR cefivac NPpOABAHIOTCH B
Monsue.

Hmehrres TaKHe OpeoNpHATHA «30M-
Gy, MEHEIAEDE] KOTODBIX B CHITY CBOEA
HEKOMINETEHTHOCTH HE CYMENH npHCno-
COBHTBCA K HOBBIM PHIHOMHBIM YCIOBH-
#M. Muorue noneckue GUpPME!, HaAnpR-
Mep NOCTPANABIUHE B PE3YIbTATE CHEP-
THBAHHA TOProBnn ¢ OwiBikMm Copet-
ckiM Cor03oM, NpOCTO NPOIOTEATH
NpOMIBOAHTE TOBAPKI B HOPMANbLHBIX
obnLemMax W COIMANH 3ANAchkl, OMHOAA,
9T0 NpoH3IoineT Kakoe-uubyvae uyno. B
cepennHe 1991 1. JeHbIW HCCRKTH, B 08-
pammum:ilcn MNoOTOK HelnaTexecno-
CcOOHBX NpEINpHATHA C COMYTCTBYIO-
LIHMHE NDONMHTHYECKHMH H IKOHOMHEHEC-
KHMMH TRYOHOCTAMH JAXNECTHYN CTRAHY.

Mo Tex nop noga npHEATHIALASE KPYII-
HEIX NpOMBILLICHARIX obsekToR Oy-
NET 3a0cpkHBATHCA, Gonee HPOKOE
HCNOTBIOBAHNE KOMMEDLIMATHIALHN AB-
NAETCH HACTORTENbHON HeobOxoaMMOC-
Thio. XoTH HalmojarensHuIR CcoOBET,
NPHIBEHHEI 32MHIIATE HHTEPECH] MH-
HHCTEPCTEA HHAHCOB, HE YCTAHABIHEA-
€T HACTHOID BIANEHHA, OH BCE ME OCY-
IIECTEBIAET HEKOTOPEIA KOHTPONL 3a
YNpapneHYeckol JTeaTenLHOCTRID B TEM
CaMbiM BEINYIBET NPelnpHATHE NPH=
NEPHHBATLCH NPHHATBIX NPABHTT KOPIO-
pﬂTHBHDPq NoBeaEHHA.

JAPETUCTPHMPOBAHHBIE YACTHBIE NPEANPHATHA
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PEIKIMIM POCT YHCNEHHOCTH YSCTHEIX NPEANPHATHR OOYCNOBNEH WHPOKOMACLITA0HDRA
MPVBATHIALMER B NONLCKOA IKOHOMHKE, XOTR MHOTHE KDYNHbIE NPEANPUATHA BCE B

OCTRIOTCA B pyKax rocyjapecrea
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Ho name oTa Mepa BHEAPRETCA OYEHE
MenneHHo. HekoTophkie MOAHTHYECKHE
AEATENH HENOQOUEHHBAKT BAWHOCTH CO-
Inanig 4eTRol npaBosoll OCHOBRI [UTH
rocyAapCTBEHHEIX OpeanpuaTH, B TO
BPCMA KAK IPYTHE YEATHBAKT HA Peailb-
HYKW (HO NPeoIONHMYR)) JTOTHYECKH
ONPaBJIaHHYIO TPYAHOCTE B NOHCKE KBA-
MHGHUHPOBAHNEIX MIOOEH, KOTOPBIE MO-
K Obl BOfiTH B cocTaR HabnmooaTens-
uoro coeera. Hexoropeie cneumany-
CTHl, KpPHTHYECKEH HACcTPOCHHBIE B
OTHOLWECHHH KOMMEDUHATHIAUHH, Bbi-
pamanT GecnokoficTBO, ¥TO 3INOYNOT-
pebnennte BNACTED CO CTOPOHLL Habmo-
OaTenbHEIX COBETOR MOXKET B KOHEUHOM
HTOIMC BOCCTAHOBHTL LEHTDANHIOBAH-
HOE YOPABACHHE NPEINPHATHAMH C©O
CTOPOHB! MPABKTENLCTEA.

TPYKTYPA 3xonoMHeH [lonbian

TEMNEPE YKE HIMCHRCTCH Nod BAKHA-
HHEM PHIHOYHBIX CHA, BOIHHELIHY B N0-
CACOHME Opa roga. Kak Tonexo oono-
MHUTENbHBIE pehopMel, TakMe, EKak
kpynHOMacluTabnas NpHBATHIALNA, Ha-
YHYT JABATE MeEnaTensHu it 3dderT, 3TH
HIMEHEHHA MOMYYAT HOBBIA HMOVAbC
yCKopesiA. B KoHUE KOHLOOB OaBReHHe,
OKaILIBAEMOE KOHKYDPCHUHe! i3BHe, no-
BHAKMOMY, CLITPAET camyio Gonbiuyio
POk B MEpecT poRKe.

XoTa TOuHBIA NPOrHOI Ha JATEKYIO
MEPCIEKTHEY CAEMATE HEBOIMOMHO M
HENLIN CKA3AThH, K4KHe OTPACchAH npo-
MBILUMEHHOCTH GYAYT NPOUBETATE, 4 B
kaKux Oyper HabDmopaTeCcA cnam, HeKo-
TOpPLIE OCHOBHEIE TEHASHLUHH Y#e mpo-
senAoTcH. B uenom maciiTabel HHOY-
CTPHANEHOTD CEKTOpa CYMAIOTCH, B TO
Bpema Kax cnabo paismpasumaiics npe-
WIIE CEXTOP YCIYT (8 HMEHHD TOPTORMNA,
oDECTEEHHOE NHTAHHE, GaHKOBCKHE
yonyrH ¥ cepa GuToBOro obcmyxHBa-
HHA, K KOTOPOH OTHOCATCA PEMONT CaH-
TEXHHKH B JOMAaX H PEMOHT OHITOBDI
TEXHHKH) NoayyaeT paientHe. XoTd O
[Nonele YyacTo TOROPAT KaK O CTpaHe,
NEPEXHBAIOLIEN OCTPLIA CNAan B IKOHO-
MHEES, HA CAMOM Aene 370 CNPpABRSNAHBD
TOABKD MO OTHOUMIEHHHD) K NPOMBITLTEH-
HOCTH. HT0 me kacaeTch obepr yonyr,
T0 oHa cefluac Ha nogareme. C nexabpa
1989 r. no WOHL 199] r. B cTpaHe OT-
EPBIMOCE 460 ThIC. NYHETOR HHAHBHOY-
ANBHOR TPYIOBOR NEATENLHOCTH, npe-
HMYLUECTREHHD BRINOAHARILIHY pa3IiHy-
HBIE YCAYIH, 3 YHCNeHHOCTh paboTaro-
WIAY B MATLIX 4ACTHHIX QHPMAX BCEX BH-
008 BRIPOCAA MO HEKOTOPBIM OAHHBIM
no 860 ThIC. YenoBeK.

CyuecT BeHHBIE HIMEHEHHA Habmoaa-
HOTCA TAKAKE H B CENLCKOM Xo3siicTee, B
lNonsire He NPOHIOWINO FPaHIRO0IHONO
ﬂEMﬂrpad;muchﬂru nepeMelllenHa M3
CENBCKOrD XOAamfcTRa B NPpOMBILLIIEH-
HOCTE H chepy Yenyr, Kak 310 OsL10 no-
YTH BO BCEX MHAVCTPHANBHO DASBHTHIX
cTpadax. B censckom xoasficree [Nons-

WH A0 cHX Nop 3auaTo okono 20% ob-
LIErD YHCMA IBHATHIX, @ 0N CENbCKO-
xoagficTBERHOrD npuk3soacTea B BHIT
cocrarnser 10%. Muorse depmepe
MENKHX X0asiicTE HCNBITHBAIOT cefiuac
(HHAHCOBEIE TPYIHOCTH B PEIyNLTATE
PEIKOr0 COKPALIEHHA B NOCOEIHHE OBa
rOAa J0TAWHA B CENBCROX0IRTICTRERH LI
cexTop. B Gnuxaiiiume ooHo-0Ba NecH-
THNETHA OONBIIHHCTBD MENMKHX dep-
MepCKNX xoanicTe obbenunaTes B Donee
Kpynueie ¥ Gonee adibexTHEHEIE 0bpa-
IDBEAHWEA.

(OHako ONA [ONTOCROYHOTO PaiBH-
THAR Ila.ldﬁﬂl]ﬂe BaAMHOHA ABMNAETCH NONMHAR
“mﬁpﬂﬂl{ﬂ TONG, 4Td COXPAHHTCHA B
HHJIYCT PHATLHOM CEETOPE — OT IHEPIro-
EMKHX TAMKENBIX OTpacnell npoMbIw-
NEHHOCTH, TaKMX, KAk METANAYpPris M
CYNDCTPOEHHE, 0 OTpacned ¢ TpY1DeEM-
KHMH NPOLECCAMA B TPeDyIONMX Cremm-
AMHCTOB BRICOKOH WEANHQHEALNH, KO-
TOPLIE MOTYT KOHEVPHPOBATL HA MHDD-
BoM paeke. [lonkima pacnonaraer
pemenoil pabovell cunoil B keanndwIE-
POBAHHEIME Kagpamu, ocobenHo B 0D-
NacTH TEXHHKH, 4T0 MOMET OKAIATLCH
ﬁﬂaID[fplmTl{l:lM NN HATAKHEAHHA
NPOHIBOACTEA JOPOTOCT OALIEH NPOOYE-
LHH HA IKCNOPT B cTpans 3ananwol Es-
ponkl. HekoTophie BakHLIE Npeoipaso-
BAHHA B 3TOM HANpPaBlICHHH Y¥Ee OCNa-
HOTCH: 33 nepron ¢ mexabpa 1989 r. mo
HioHE: 1991 1. upcno YACTHRIX NPOMEILL-
NMeHHEIX GHPM BLIPOCNO NPHMERHO A0
25 TeICHM.

3ananmuie PHPMEl TOTOBLL HANAAHTE
B [Moneiie NPOHIBONCTBO IKCNOPTHON
NPONYKIHH ND TOMY e ofpa3uy, Kak
ITO JENAKT eBponefickie hHpMBIL, BETa-
neiean cBON cpenctTea B Menammm, ame-
plkadckie pupMs B Mexcixe # Anos-
ckne ipupMel B Kopee, Ha TafpaHe H B
apyrux rocynapereax Kro-Bocrounoi
Asnn. ONHAKO NOKA B CBRIM © HEOTIpEe-
MEHHROCTEEY B OTHOLIEHHH NPaBORKIX 8-
PAHTHRA, KACAIOLMXCA COOCTREHHOCTH H
NONHTHYECKON MOMIENHKEH IKOHOMHYE-
cknx petopm B [MTonsie, MpRTOK HHO-
CTPAHHOMD RANHTANA B CTPAHY COXPAHS-
CTCH HA HHIKOM YposHe. Ecnn pedopam
obperyT CcTADHMEHOCTE, O0BEM HHBC-
cTHiA B OamKaliimne rods IHAUHTEb-
HO BOIDACTET.

HecmoTps Ha To wTo B [Monewe Ha ce-
TOOHR YA COCMAHD HEMATD, CHTYALHS
B 370l CTpAHE OCTAETCH MpEIBRISafiHG
HecTabnmbHof. PRAOOBEX NONAKOE, KAK
NPEACTABNACTCA, B MéHblUIed creneHn
IAHHMAET (EET, Y4TO NOHENEHHE HOBLIX
tups B Ovioyies obaEnasT noakes B
IKOHOMHEE, 8 B Donsmell — cxopocTh,
€ KOTOPOR CYUIECTBYIOMIME NPOMBILI-
TEHHBIE NPEANPAAT HA NPHGAHAAMKTCA K
cBoeMy BankpoTeTRy. XOTS NOMKH Ma-
rasHHoE HANOMHWINGE TOBAPAMH M HC-
Ye3nn OMepenH, cefivac mofskaM ¢ Tpy-
OJ0M YOIACTCH CNPEABNATECH C BO3POCLITH-
MH pHIHOYHBIMH LOEHAMH NMPH HHIEKHX

aapaboTkax. Mporne maxoaaTcs B pac-
TEPAHHOCTH: OHH HE MOTYT NOHATE, NO-
YEMY KOHCL KOMMYHHCTHYECKOTO PERH-
Ma HE NPHHEC HM NPOLEETAHNA, NOHEMY
npy CEODOMHOM DhIHKE ¥ HHX HHIKHH
HHIHEHHBIA YPOREHE H MOYEMY CEMBIM
OUEBHOHBIM PEIYIBTATOM IKOHOMHYE-
croft pedopmbl senseTca GespaboTuua.
Onpoc, NPOBEICHHRIR NTETOM NPOLLIOND
rona, nokasan, 4o 60% nonskos Henkl-
THIBAOT CTPaX NEpen NepcnexTHBOR B
Onmwafines BpevA NOTEPATE  CROKD
paboTy.

B mepewie nBa rona pedopM 3HawH-
TENLHAR YacTh HaCENeHHs ocTanack He
TeepaoTo apaborka. CorteHH  TeicAY
tepmepon, Hanpumep, obpabaTeiEan
KPOLeYHBIE H JRI0UIHE MANEIA Ypoman
IeMeNbHEIE YYACTEH, OCTAMHCE Bed no-
TalMi, KOTOPEIE MOMOTANH MM Oep-
WATHCA HA Nnasy. ToYHO TAK Me COTHH
OPOMEILITEHHEIX NPEIMPHATAR C COTHA-
MM TRICAY palounx OKAIANHCE HEKOHKY-
pe:llTﬂCl'lﬂC[ﬂl!ElH]l B HOBBIX YCITOBRHAX
PEIHOMHEIX OTHOWeHHL K komy 1991 r.
ypoBens: OeapaboTHIE JOCTHT NPHMED-
HO 11%0.

Fror poct GeapaloTHIL HENB3E, KO-
HEYHO, NOTHOCTLHD OTHECTH HA CHET pe-
thopm. HexoToprie monn eBeerga Ouinm
GeapaboTHRIMHE, HO AX YHCTIEHHOCTE He
PErHCTPHPOBATACH BIACTAMM, KOTOphIE
cMOTpenn Ha GeapaboTHBIN Kak Ha npe-
CTYMHHKOR, & HE KaK HA HECHACTHERIX, KO-
TODEIM HY#HA NOMOIE. MEOTHE 30HD-
MHCTEl E OONacTH 3aHSTOCTH TRKMKE
CKNOHHEI CHHTATH, WTO IHAMHTENbHAK
yacTek GeapaboTHeIN TRYINANCE B cdiepe
TeHeBOH IOHOMHEN. Kpome TOro, xpax
COBETCKOM IKOHOMHEH B PAIDKIE TOPTO-
BuIx cBAdedl ¢ Grisumy Coperckinm Co-
HIOM NPHBENK K OBICTPOMY CNALY HM-
NOPTa W3 CTPaH BOCTOMHOro Dnoka. Co-
THH npeanpuATHA B Tonswe ¥ B ApYTHX
CTPAHAX BRIHYMNCHE! 3AKPHIBATHCA HITK
HAMHOTO CHHXaTE obBeMibl NponIBOO-
CTHA.

Hackonexo  nonbokve npeanpH-
ATHA OKAXYTCH CNOCODHBIMH TIEpeme-
cTHTE CcBON acnopT ¢ Bocrowa Ha 3a-
Mam, HacTONLED NpOBOAHMEIE B 3ITON
cTpaHe pedopMEl CMOTYT PEANBHO NO-
MOUL MEPEMECTH TAKHE YAADLI WIBHE.
Tem He MmeHee MHOTHE (aKTOpE, O0yc-
nosnuBalomHe poct OGespaboTHmel, pe-
AMbBHO CYLIECTBYIOT, H YYBCTHBO CTpaxa
NOTEPATE paboTy — 3TO TOKE pe-
ANMBHOCTE.

XOTA NOMAKH BOANArawT Ha pedop-
MLl BHHY 38 SKO0LI UPEIMEDHDE NaJEHHE
EHIHEHHOT O ]I'DDBI'IH, Erd CHHAEEHHe No-
YTH HABEPHAKA SBNSCTCH MPEVBENMYEH-
HeiM, C TEX NOP KaK KOHYHAHCE pedop-
Mbl, Cpeaniit YposcHE 3apaboTHOR nna-
Thl BBIpOC B MEHbIICH CTENCHH, 4YeM
UEeHBl HA TOBAPEI, H NOTOMY PEATBHEIC
AOX0OOLI MamaTH. UIIHB.KD peEANbBHO TOBEA-
PRI HHKOTIa HE EBIJ!'I-I ACCTYNHEL MO 0E-
HaM gopedopMeHHOTO nepuofa, mno
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kpafHel Mepe UX HenbiA Dbino KYNHTDb
Oe3 TOro, 4TobLl HE BLCTOATE ANHHHYIO
OuEpENL, HE [O3TE BIATKY WIH He nepe-
MJATHTh Ha YepHOM PraHEe. 1o 1aHHBIM
COLMONOTHYECKOTD onpoca, celivac no-
MSKH CO CPeiHHM YPOBRHEM O0XOLE no-
TpebnmoT Sonbiue MAca, PPYKTOR B TO-
BAPOE JMHTENBHOMD NONBIOBAHHA, Yen
PaHBLUE, Il 3TO CBUOELTENLCTAVET O TOM,
4T0 BONBILAR HANHYHOCTD TORAPOR Do-
nee 9eM KOMNEHCHPOBANA BOIPOCLLIHE
ueHkl. Kpome TOro, Teneps AloaM 3Ko-
HOMAT MHLTHOHL! 42C00R B HEOSTIO, KO-
TOPble PAHBILE OHH BBIHY#ICHB GoinK
TPATHTE HA CTOAHHE B ONEPEIAX.

QOHEKD PRCXOAB HA HEKOTODLIE BH-
[k TORAPOE BCE ¥E CHHINIKNCE MO Cpas-
HEHHFD ¢ MPEMKHEM CPSAHHM YPOBHEM.
OnHa u3 samHeX oOnacTel, roe CHHIH-
nock noTpelnenne, — 3o onewaa, OT-
NenbHbiE COUHANLHBIE FPYNNB (K HiM
OTHOCATCA  paboule NpOMBILLNEHHEIX
npeanpuATHIE W Qepmepsl) ocobenno
CHIbHO NocTpanand ot pedops. B cen-
I C PAIPLIBOM TOPIOBLIX OTHOWIEHWH
Monswns 8 1991 r. ¢ GwBnym Coeer-
ckmm Coroiom H NPEeKpalieHHeM NocTa-
BOK HEDTH MO NLFOTHBIM LEHAM NONL-
CEOE 0OLECTRO BEIHY ¥ 1eH0 ObUT0 NoTe-
PATE IHAYHTENBHYK YacTk NpHOBIIM,
UT0 HHESK HENTb3S OTHECTH HA CHeT Mo-
HoMHueCEHX pedhopm.

COBPEMEHHOM mogoBOpOTE CO-

OMTHA cyab0a MONHTHEH, CTaABH-
el ceoefl WenLi IKOHOMHYECKHE Npe-
oDPaI0BIHMA B CTPAHE, BECEMA HEONPE-
nenenna. B nocneecennol Tepmannn,
wanpusmep, Jloosur Jpxapn, Bomoni-
HaeMbBlil TENeph KAK OTEU TEPMAHCKOID
IKOHOMMHYECKOTO  4YOd, NONBEPTAICH
WHPOKOR KPHTHES HE 33 BRICOKHA vpo-
BEHE KHIHM, 4 13 BRICOKHA YpoBens Des-
paboruue. Jonsno Gwno npoiTh He-
CKONEKOD AET NOCTeE ero pefopmel, npe-
WOE HEM HECTYNHAD NpPOIBSTaHHE.
TpaeuTenbeTBO ADeHayIpd, MHHHCT-
poM EoTOporo Obln Dpxapd, ensd Bl-
WUAD B NEpBbE TPYIHLIE TO0bl, B
OCHOBHOM ONAaronaps NeHbram, mocTy-
namuuy B Cepmanwie no  [Maawy
Mapwanna.

BansueposHda OyOyT BCOOMHHETE B
[Moakiue Kag OTUA IKOHOMHYECKOTD YY-
@ B ef0 CTpaHe, HO TOMALKO NPH YCIo-
BHH, eCH pedopMam, KOTOPEIE OH Npo-
BONMT, GYNET OTNYWEHD BPEMA. 2TO
BREMA, DOAHAKD, MOKET OLITE O4EHE HE-
OONBILNHM, YUNTEIBAS, UTO TEPNEHHE Ha-
CEMEHHA H CTOHLLNX ¥ BIACTH NONHTHYE-
CEHMX CHJI, MOASEMEHBAIOLINE MEPE TIO
FAUMTE W DHHAHCORON NOMIEMKKE NEpe-
HHBAMLIAX YNANOK OTPACHER NpoMBILL-
NEHHOCTH, He GEIrpaHHYHO.

Caman GoONBILAR OMACHOCTE, MONOCTe-
PCrAICULAR NONBCENE pehOpMEl, 38K -
YAETCH B TOM, 4TO MORYNHCTCKAR He-
NPHMHEDHMOCT D € BPEMEHHBIMH TPYIHO-
CTHME, Hepa3bepHXa B OTHOLWICHHM

NMPAROBEIX ACTIEKTOB CODCTBEHHOCTH M
pacEon MONMNTHYECKHX CHIT B napraMeH-
TE MOTYT NPHBECTH K TOMY, YTO K BNA-
CTH NpeaeT cnaboe NpaBH TENLCTRD, HE-
cnocolHoe caenaTe MocnenHnil pemin-
TENLHBEIA Ar K YacTHof cobeTREHHOC-
TH. B 3TOM cniyqae IKOHOMMYECKaR CH-
TYALHA NOYTH HABEDHAKS CTAHET clie
Xy#ke H, Kak 310 caysnnocs B Kwuoi
AMepHES, NCMOKDATHHECKOE NPaBH-
TEALCTED MOMET OEAIATECH TAKHM e
OHCEPEIHTHDOBAHHBIM, KAK H TOTAIH-
TAPHOE, KOTOpO: OBINO OO HErO.

«H0nonek cnes», KOTOPAR NpOJAerasT
MERTY HAYANOM NpoBefcHia pedops o
HACTYNAOIUHM 3ATEM NDOUBETAHHEM,
HMENE MECTO THMTH B K2 O0H cTpaHe,
KOTOPaA CTAHOBWNACL HA NYTh FKOHO-
MHYECKHX npecOpazosanmii, Gyos TO
lNepranns w ANoHHA B NOCTEROCHHBIT
nepuon whs Yamn u Mexcuka 8 80-e ro-
b, ¥pacreR nn GeicTpo npofiTé no
ITOR KOMOAHM WIH HET, 3TCO JABMCHT OT
CTPEMACHHA MONMHTHYECKOrD PYKOBOM-
CTBA M COrnacus obecTBa Nocieosa-
TENLHO NPHASPHENBATHCA BIATOTO Ha
pepopmbl Kypea. HenmocnenosatTenb-
HOCTE M KonebaHHa MOTVT ferKo npHBee-
CTH K YTpare cobCTBCHHLIX 3dBOSRA-
HUA — npuMep TOMY APreHTHHA, KOTO-
pad ye 45 ner «aTaeTcan M3 CTopo-
Hbl B CTOPOHY,

Croeobpaluwe wabnparensusle Tpa-
OHOHH H COLUHATEHBIE DATHOTMACHA NO-
BbIINAKDT IIANC Ha TO, 4T0 crpauna Gyoer
wbnysnatk B nycremes, B okTabpe
1991 r. 8 lMonslue cOCTORNMCH NApNa-
MEHTCKHE BhIDOPBI NO CHCTEME, KOTO-
pas obecnesuBana NOYTH CTPOTYH TPO-
MOMIHOHANBHOCTE OPEICTABHTENLITERS
DAKe MAIBIX NAPTHA, KOTODBIE MOJTYHA-
MM HEIHAYHTENEHYIO DOM0 0Omero yue-
na ronocos. 3akox 0 BeIBOPaX YCHITHN
cnomuellescs B [Monklle pajneneHde
MEROY KPECTLAHAME ¥ pabownmMy, be-
PYIOIHMMH B BHTHKNEDHEANAMH, Fropo-
CEKHMH M CENbCKHMH MHTENSMH B 7.0, B
PeIvALTATE NOVAKM w3bpanu B napna-
MEHT npencranuTensll ve Medee 29 nap-
THil. Hu oaHa W3 napruil He moayynna
Gonee 15% ronocomn. TMosTomMy HOBOE
NPABHTENBCTED HapepHAka Ovier Koa-
MHOMOHHBIM M B Hes OyayT npencTasne-
HE MHOIHE NAPTHN, 8 HCTOPHA NOKA3ILI-
BEAST, UTO TaKHE TpasuTenheTRa Obi-
CTPO CTAHOBRATCH HEAeeCNocoGHbIMH
BCAEOCTEHE BHYTPEHHHX Pa’jHOTrnacHi,

H ecnn Jawe NONAEKAM YAAaCTCR N0-
CTHYL [POMHOTO BHYTPEHHEID COrOE-
cHf, TOro Oyier HENOCTATOMHO AMA
ofecnieqeHiEa YCNeEXa HOBON IKOHOMHYE-
ckoil nomaTHEH. Kakoii Gwl npHBnexa-
TenbHOR HH OLITA HAOeXNa HE TO, Y4TO
[Noneia 1 gpyree crpans BocTounod
Esponi! cMOFYT BHOBB CTAThE HA HOTH
Bes MOCTOPOHHEN NOMOWM, T4 WAER
OpOCTo He PeantHa. 3aMeTHYIO POMb B
ITOM CTAHOBMEHHH MOITHEH CRITPATL 3a-
nag. bwewme corozmmkn CCCP wenm-

THIBAKT celiuac M OYOyT HEMMTHMBATE B
TEYEHME HECKEOJIBKHX IéT ocTpefiiyio
noTpebHoCTE B GHHAHCOBOR NOMOLLH
O71A NPOBENCHHA HaMeueHHbX npeobpa-
aopanufl. CIIA u crpans: Janansoll En-
POMBl OOM#HB 0ATHE FAPAHTHH, 9TO B
ITPT TPyaHsl seycTolluMBLI nepuon
CpencTER, HEODXOOUMBIC TR MOTEPHN-
sauny hadpuk 1 3aB0A0E, I0POT W TPed-
NPMATHA KOMMYHANEHOTD XOIRACTBA
OyayT NpeaocTansied.

Momanyil, cronk e paxkuHOl kax du-
HEHCOBAA W TEXHHYECKAN MOMOIIL RENH-
eTCA M CHMBOMHYECKAW pone 3anana.
«Bosspamenue B Eeponys — 310 Ta
CRRIVIOLIAR MIEH, KOTOpPas A0 CHX mop
NOIBOIANE COXPAHATE eMHCTBO B 00-
WECTBE W EerQ COrnacHe Ha pehopMil.
Ecnu 3anansas Eppona He NpoABHT HH-
Tepeca K 3ToMy Bosepattennio [lonsmn
(HTH APYTHX BOCTOWHOEBRONENCKHX To-
CYOAPCTA), TO TE HEMANEIC TPYIHOCTH,
€ KOTOPLIMHE NPHNOIHTCA CTATKHBATLCA
HOBOR AeMOKPETHH, MOIYT NOAOPBATL
K¥pC Ha pedopmil W nepectpoiiy. Eue
Donee onNacHeIM RBARETCA TO D‘ECTD}I"
TENbETED, YTO NIPHAEHMBECTOCTE, PpORS-
nAeMan 00 CHX nop 3ananos, & TAKKC
OTOCABHBIE CIY4AH OYERBHAHOTO HEHA-
ChlTHOTO CTPEMIIEHHA JAMAIHBIX HHEBEC-
CTOPOB K HRAHBE Yie celivac MOTYT Bhl-
3BATH OTBETHYH) PERKIUMHD B BHOC HEHA-
BHCTH KO BOCMY MHOCTPAHHOMY.

Yrobb OKAIATE MOMOLLE NEpecTpof-
ke, Epponefickoe coofMuecTBO OOMMHO
nate nouats [Monee, yro ouma medl-
CTEHTENLHD MOWET BEPHYTLCA B EBpo-
ny. OHD DOMEHO ¢ NONHOH ACHOCTHIO
IAABHTE, 4To AA [lofelin ecTh MecTo
8 EsponefickoM coobilecToe ¥ OHa CMO-
HET CTATH 670 YNEHOM NOCE TOND, Kak
OpEeONOIeeT IAABHLIE NPEAATCTEMA Ha
NyTH JIKOHOMUWYeCKHX pedopm. Sra
MEPCTIEK THRA, KAK HUYTO IPYIoe, Npuaa-
na Okl IHTYIHAIM U DONMHTHYECKYIO pe-
IIHMOCTE PEATHIOBATE HaMEYEHHEIE
pehopMbL.

Moonucanme B Kouue 1991 r. corna-
menuil semny Enponefickus cooOime-
cTBoM ¥ Yexo-Cnopaxmeit, Benrpued w
Mopeweit of w®wx acCOUMHPOBAHHOM
UMEHCTEE ABHNTOCH BAAHBLIM [LNATOM B
ITOM HANPaBENEHUH. 2TH COrNAIEHHE K
KOHITY HEIHEIIHErD JecHTHIETHA Npeiy-
CMETPHBAKT YCTAHORMEHHE CBOODIHBIN
TOProBLIX OTHOMEHHA MeXIy ITHMH
TPEMA CTPAHAMN B CTpasamu Espones-
ckoro coobillecTra B oBnacTH NPOMbBIL-
NEHHOA NPOAYKIHE. K COMATEHMID, 3TH
COTNAIENHA HE NOIBONAIOT CABNATE TO-
ro, YTO TaK HeoDXOOHUMO KaK B OTHOLWE-
HHH YICHCTBAE, TAK M B OTHOLICHHH Ta-
KO0 BEOKHOTO ACTeKTa, KaK TOProBis
CEMBCEONOIANCTREHHOR  NPoAVKILHe.
Erponefickoe coobiecTso COENano He-
KOTOPME YCTYIEH, HO €ro NpoTeknHo-
HHCTCEKHE NPHHIMHIL OCTAKITCH He3BI0-
nembimMe. Her COMHEHHHA, YTO CTPAHBI
Janannofi Epponk: Boe eumie Npoacime-
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HOT HCNBITHIBATE TNYOOKYH TPEBOTY OT-
HOCHTENBHO yeTaHoRncHus Gonee Tec-
HEIX OTHOWCHHA © BOCTOUHOCBpOmeh-
CKHMH CTPaHaMM, H 3TH ONAcEHHA
MOTYT CTATh NPHYMHOR IHAMMTENBHEIX
MOAATHYECKHR OCNOMHCHHA.

Eppona nepesHbacT EPHTHYCCKHA
somMeHT B cBoell Heropun. MonooHas
pofiHa MERIY OCMOKDATHEHR B TOTANH-
TApHIMOM, KOTODAA pa3jfenHaa 3ToT
KEOHTHHEHT HA NONCTONETHE, IAK0OHYH-

nack. KoMMyHHIM OPOHIPAN 3Ty Bof-
wy. OgMaKo g0 TeX Nop Noxa Boe cBpo-
nefius ve GyayT paGoraTe BMecTe, uTO-
Obi NOMOYE MNOCTPOHTE PHIHOMHYIO
IKOHOMHEY B cTpanax Bocrounoft Espo-
nst # obeennaATE BX Ha obwell ocnose
MERIYHAPOAHOH TOPTOBAN, 3a NnoGenod
HAl EKOMMVYHHIMOM MOIYVT NOCHNEnc-
BATE XA0C H HEpaiDepHXa, a He IKOHO-
sMHYeckoe ODHORMeHWe H HapallHRaHHE
TEMNOB PAIBHTHA.

fﬁﬁgm 7 o@gmﬁr}

Ha nymu
K LCKYCCMBEHHOMY MO32y

EHPOAHATOM Poagrn Oyraac ma

Oxchopockoro VEHBEPCHTETA CUM-
TAET BIONHE BEPORTHLIM, UTO YEDEI TOM
OJHH W3 Er0 acCNAPANTOR NPHCTYIHT K
HIYYEHHIO HEPBHEIX HMIYLCOB B €OPra-
HHIMER EpeMEHEBod myxu. [pyrie ac-
NHPAHTEI, BOIMOMHO, IAAMYTCH HIYue-
HHEM HEAPOHHBIX NalHpEHTOB ANEK-
TPOHHLIX MYPaBLEE, CPCIOB EKOPBI ro-
MOBHOTO MOIFE KPEMHHEBBIX MACKONH-
TaOIIAX, & TAKKE HCCACIOBRHHENM ApY-
rex sogened obpaGoTem Guonoruuec-
KoM HHBOPMaLHA.

TMpHuMAEl OOTHMACTHYHBIX OMXHIA-
unfl dyrnaca 8 aTod HeobwiuHoil obna-
CTH CBAZAHE C YCOEWIHOR peamiaumei
(hyHKUMA HEAPOHA B KPEMHHEBOM KDH-
cranne, 3Ty paboTy OH BMNOIHHN CO-
BMecTHO © Mmue#t Maxosanbiom w3
KanuthopHafickOTo  TEXHOIOTHYECKOr O
HHCTHTYTAE. MekyooTpeHHEIE HERPOHLI
ABNAIOTCH BAMHERIUHM WTEMEHTOM TaK
HA3LIBREMBIX HENPOHHBIX CETER, C NOo-
MOILIBH EKOTODLIX YYE€HRIE NBITAHKYTCA
AyOMHPOBATE CTPYRTYPY M DVHKLLNH He-
PBHBIX KNETOK B KPEMHHEBBIX MHKPOCXE-
sMax. XoTs HelDOHHBIE CETH MEPBOHRA-
yankHo paipabaTMBanuck ANS CO3Na-
HHA KOMNLHOTEROB, CnocobHLIX WMITH-
poBaTh paboTy 4YenoBeYMEcKOre Moara,
OHH Bee B DoNbLICH CTENEHH HAYHHAIOT
NpeacTABNATE HHTEDEC KAk MOIETH An8
wiyueHna OHONOrHYECKHX MPOLEeCcCoB.
Oyrnac yTBCp#OAET, 4TO COIODaAHHBIR
HMH KPHCTANN CYIUECTBEHHO NOBLILLIAST
YPOBEHL OOCTOBEPHOCTH W NPaBdonono-
6HA B MOOCAMPOBAHHH HEPRHOM CHCTE-
MBl, MOCKOMBKY B HEM IMYMHPYETCA NO-
TOK HOHOB EANbUHA H KANHA, KOTOPLIE
BLIIBIBAKOT CPADATHIBAHHE UHACTOR-
N DHOMOrHYECKHY HEAPOHOR.

Ayrnac ropopHT, 4TO 00 HACTORALLETD
BPEMEHH YMEHBIE BRIHY#AEHE GBINH Ja-
HHMATECA HHPOBLEIM MOAETHPOBAHKEM
HERpOHOB, ON& Yero HeoBXOAHME! MOLL-

Heie DRICTRONSACTBYIOWIAE KOMIBIOTE-
Pl H O0OPOrOCTORILEE NPOLPaMMHOES
obecnewenne. Ho, no muesmio Jdyraaca,
Oame npH  HCOONLIOBAHHH TAKHX
CPEOCTE  NMONYyHEHHBIE  PEIYNBTATH
WCNErKa OTNHHANHCES OT PeaNLHOCTH.
Kpesanessiil BapHaHT HERpOHOB, KOTO-
puifl gonmed OuITE B oewesne, u Honee
OhICTPOOEACTEYROIIHM MO CPABHEHHIO ©
Ero nporpaMsMHiblM BHAMONOM, CO3TAET
MOIHOE BASYATACHHE PEEDTH € HACTOR-
LAMH EKHBbIMH KIETKaMH — OH BhIpa-
DaThIBaET NAME HEKOTOPBLIA wym, me-
MOHCTPHPYET IMEMEHT CAYHZAHOCTH B
MOBEAEHHH H HIMEHYHBOCTH, KOTOPLIE
NPHCYLLIH HACTORIIAM nefiponas. Kpo-
ME TOrD, IKCMEPHMEHTATODL! MOTYT HI-
MEHATE CEBORCTBA KPEMHHEBOrD Helipo-
Ha Tak, 4T00LI OH HAWAYYLINM 0BpaIoM
COOTBETCTROBAN NMOBENEHHID KOHEPET-
HEIX THHOB WIYYACMBX HEDBHBAX KIe-
Tok. Harpsmep, napamMeTpbi, K0TORBIE
ONPEOENAHOT NPOHHUIAEMOCTE Membpa-
HEl 08 PAIIHYHBIX HOHOB, MOMHO OT-
PETYIHPOBATE TaK, YToDM HANDAKEHHA
H TOKH OTPAXANH NOBEAEHHE onpene-
JICHHBIX ENETOK,

Tpesnrne NONETEH CMONENHPOBATE
Ha YpOBHE KPEMHHA aKCOHElI H CHHANCKH
DLINH HEYNAYHBIMH HI-3d8 HENPEOIONH-
MOCTH CEPBEIHBIX TEXHHMECKHX npob-
meM: OOHa M3 HEX — obecneyenne paa-
HMHOTD COEIHHEHHS DONkWOrD Koaw-
yecTBa HEAPOHOB. [1NA MODENHPOBEAHHA
AKCOHOB Ha EpHCTANnE HeoBXOOIHMO
PaIMEILATE ANHHHBIE COENHHHTENLHBIE
NpPOBOAHHEHN, KOTODBIE HEHIDEWHO Oc-
nafnAoT HMH HCKaMalT cHrHansl. He-
GonsuMe OTKAOHEHHA B TCXHOMOTHUYE-
CKOM NMpoUeCCt HITOTOBRNCHHA KEPHCTAN-
NOB MOTYT MPHBECTH K TOMY, 4TO OMPe-
AENEHHBIH YPOBEHD HANDRMCHUA HA O1-
HOM EpHcTanne GYNeT «0IHavaTew He-
YTO OTAHYHOE OT TOTD, YeMy olo Byner
COOTBETCTROBATE Ha OPYIroM KPHCTAN-
ne.

B ocrHoBy paboThl HOBON «KOHCTPYE-
LUHH» HEAPOHA NMOAOKEHO MPEICTABIE-

HIE CHIHANA HE MOCTORHHBIM YPOBHEM
HANPRACHAN, 3 NOCNEN0BATENBHOCTBIO
HMAOYNECOB, HACTOTA CACAOBAHHA KOTO-
PLIX 3ABACHT 0T po3byAinenna Hefiposa.
«MMnynec BCErOa ARNAETCH HMIYIb-
coMp, — roBoput Maxopaisn, HMER B
BHAY, 4TO YCTAHOBHTL akT HafmdHA
HAM OTCYTCTBMA HMOVIARCOB BCErga
MOMHO ¢ NOMOILLKD MPOCTERIIHY CXEM.
Mugpocxemsl HelpPOHOB COCOHHANTCH
BEICOKOCKOPOCTHOH MAarnmcTpansio ne-
penady JaHHbIX, H KOTdd HERDOH BLIpa-
faTBIBAET HMNYNBC, OH NEPENAET Ero
ANPEC BCEM OCTANBHBIM Helipoxam. Jlio-
6o#l HefipoH, Ha BXOOE! KOTOPOTO NOCTY-
NUT cHrHan ot cpaboTamuyero Hefpoua,
MPHMET ITOT AOPEC B COOTBETCTHEHHO
HIMEHHT YPOBEHL CBOSH AKTHEHOCTH,
yrhac yTeep®OacT, YTO Takan CHCTe-
Ma MOIBOMEET IKCOCPHMEHTATOPAM C
MOMOLILIO BCEND NMHILE ECATKOR MHKDO-
CXEM COIIATE HERPOHHYH CETE H3 COTEH
#H pame Teicay Hellpowos. Bonee Toro,
ANPECHRIE CXEMBl KaMnore seldpowla
MOMHO NPOrPEAMMHEPOEATE, YTO NOIBO-
ARET HIMCHATE HX COCOHHEMHA NpO-
rpaMMHBLIM  OobBpazomM, He Nepenansas
NPH ITOM BCH) NNATY.

Cornacno npornosasm Jdyrnaca, Takwe
HENPOHHBIE MUKPOCXEME ByoyT wWHpo-
EQ HCMONMBIOBATLCA KaK HCCNENOBATENR-
MH HCEYCCTBEHHOTO HHTENNEKTA, NbITa-
KMUHMHECH CO3OATE MPOCTLHE ARTOHOM-
HBIE CHCTEME, TAK H HEAPOAHATOMAMH,
HIVSAMIHME  OYHKUAR  MO3TA.  3TH
MHKPOCXEME] NOIBONAT HENOCPENCTBEH-
HO MNOPOBREDHTE TEOPETHYECKHE Npen-
CTaRNEHHA 0 paboTe HEAPOHOR H HX BIa-
HMOCOSIHHEHHH; TAKEN «POCKOLIELY, KaK
OH BHIPAMACTCH, NPAKTHYECKH HHKOrOAE
He Orlna NOCTYNHE yYeHLIM. « Bl nona-
TEETE, YTO BCE NOHHMACTe, — ODBACHA-
e1 lyrnac, — Ho HanbDonee HHTepeCHBIG
BONPOCEl NORRNMAKITCR, KOMIA BHOHTE,
KK paboTacT ITA WTVEA»,

TMoa Yoaauw

Tposxckuli koub

CKOPE nocne noaysoun 3 nexabpa

1984 r, Ha 3aB00e MO NPOHIBOACTRY
necTHUMOOR komnaHri Linion Carbide B
Bonane (Hunoms) nponsowen swibpoc
Gonee 30 T razoobpainoTe AOOBHTOTO
BEIECTEA, HATHMBAEMOTD METHIHIOUNA-
HaTom. ¥ cnammumx muTenell 3TO coelin-
HEHHE, SHEPrAEYMHO BIaHMoaclcTEYR ©
anarcfl Ha OTEPLITHX YACTHX TENA, Bhi-
IBAn0 omorn. MHorwe cpasy 3amoxsy-
MHMCE W3-33 TOFD, 4T0 B oD0MKEHHRE
METKRE XIBIHYNA THAHEBAA MHIKOCTE.
dpyrue norwbaH noIMe B PEIYIETATE
NOBPERCACHHA IBIXATENEHON CHCTEME! B
npoHnKHOBeHHA  wndekunn. Ywmcno
CMEPTENLH BIX HCXOA0B OUeHRBaETCH Bo-
nee yem B 3,5 TIC., ¥ NECATEOB ThICHY
oeH NoO0IPCBRHOTCR OCTPBRIE Nopa-
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WEHHA, BhI3BAHHbIC METHNHIOLHAHE-
TOM.,

Cnycts 7 neT megHuHHCKHE cnymiOn
BCE elue pa3bHpaloTCR B TOM, CKOJlb FMY-
GoKHE Cliefik! BLIABAT 11 ¥ OCTABIUHXCH B
WHBMX mocTpamasmnx. (Mo mabnrone-
HHAM Bpayell, NoMAMO SBHBIX 0XOTOB
NETKHX W a3 ¥ MHOTHX H3 HHX HMET
MECTO TaKke HEOOLACHEHHBIE pac-
cTpORCTBA CepaSNHO-COCYOHCTORM, nu-
LUEBAPHTENBHOR W HMMYHHOR CHCTEM,
HAPYLIEHHA B HEPBHO-MBILLIEYHOM aMNmna-
PATE H NONOBLIX OPraHax. OxazpparoT-
CH NOBPEROEHHLIME TE OPFaHbLI H TEAHH,
KOTOPLIC BNPAMYK HE KOHTAKTHDOBATIH
¢ MeTunuioumanatos. Cefiyac npeano-
naraeTeA, 4To MPHERTY ITOrO BELECTRA
CcnocoGCTRORAN NENTHI IMYTAaTHOH, KO-
TOpPLIH, Kak cynTaeTch, obBIYHO 331UR-
UiAeT KENeTKH OT BPEIOHOCHBIX XHMHYE-
CckMx arenton. OOHAED HEKOTOPLIE TIO-
NYyYEHHBIE B NOCTEOHE: BPEMA NAHHbIE
NOAOPBANH PENYTAUMHKD [NYTATHOHA:
NO-BHAKMOMY, MHOIDA OH MOXET OeH-
¢TBOBATH HamONOOKHEe TPORHCKOTD KOHSR,
NEPEHOCH HAOBHTHIC COCOMHEHHA B
rnyGe opranyimMa,

B nasane B Kpyrax 3apaBooxXpaHeHHA
GuiTosano MHEHHE, YTD METHNHIOLUHA-
HAT CAHWEOM PeaKUHOHHOC nocoben,
4TO0E ¥ nocTpanaewnx B bonane ol
MOr NPOHHEHYTE TNYHOKD B TEAHH 1Yy-
Tem audipyann. Ho B 1988 r. nee wecne-
OOBATENBCKHE TPYNNLI, OOHA MO0 PYED-
soacTeom M. Anapu 3 TMurrebypreko-
ro YHHBEPCHTETA, 8 npyras — b. baTtTa-
YapLA W3 HHOHACKOH OpranmiauHy no
HCCMENOBAHHAM H WSF-&EOTKHM IAUIHT-
HBIX CPEOCTH, HCIABEMCHMO NOKATAMH,
YTO MCTHAHIOUMAHET MOMET NPOHH-
KaTh B TEaHH. ¥ nabopaTopHBIX MHBOT-
HhX, BAMXAELIHX PAOHOAKTHEHO MEYEH-
Hbifl METHAKIOUMEHAT, METKA OeicTpo
NOCTYNAna B KpoEk, MOMY H Enus, a
TAKKE NPOSOTKATE UHPKYTHPOBATE B
OPTaHHIME B TEYEHHE HECKONBKHY THEA.

Kagmum obpaiomM 370 A00BHTOC BELLE-
CTBO NEPEMELLACTCR B TKAHAN, HC B3aH-
MOOEACTEYR ¢ HX KOMIOOHEHTAMHT
T. Bafinn 13 Balumur TOHCKOro yHHBEP-
cureta w [Ix. CnoTrrep B3 KoMOaHMK
Upjohn & Kanamaiy nonarasoT, 4To Me-
THIHIOUHAHAT TPAHCHOPTHPYETCH NPH
NOMOLOH FOYTATHOHA, KOTOpLIf npH-
CYTCTBYET B BEICTHIKE NMETKHX B BLICO-
kofl koHueHTpauuH. B HOpMe rnyTaTH-
OH CNOCOBCTEYET OMHCTKE KIETOK OT
ONacHbI X DEHKHHOHHDCIIDQﬂﬁHHH pagH-
K&NOB W APYVTHX COEOHHEHHEH, CBAILIBE-
ACh ¢ HEMH . OOpasyIOLHECH KOMILTEKCh]
IATEM YOAMAKOTCA M3 KNETOK M BLIBOD-
AATCH HI OPrasiaMa,

InyTaTHOH CBRIMBAETCHE H C METHI-
HIOUHAHATOM, HO, KiK VTBEDEOAET
bafini, obpatismo. BossmowHo, 4TO ¥
wepre Sonankckol kKaTacTpode Gnaro-
OapA rayTaTHoHY Gonewwioe KONHYECTED
METHAHIOUHAHATE NOEHHYMD NETEHE H
no BOJE CIYYad NONAND B PEINAYHEIE

MEPTELI maccoBOro oTpasneHMna, CNYYHBWErocA B DEIYNLTATE KATACTPOML! HA XM-
Muvackom 3asone B Bonana{Wugua) B 1884 r., nonyJyawT MeguLUMHCKYI0 NoOMOoLs. (Bo-
Torpachua; BaldeviSygma.)

THaHH, FOe OH BW3IBAN NOBPEMIEHHSA,
npHeenme k¥ painoobpainsiv 3abone-
BAHHAM.

BKCNEPHMERT b, TPOAeNaHRLIE B3iinn
# Cnarrepom, NOITBEPKIAWOT ITO
npeanoaomerne. 'OHE NoKasanH, 4TO
WHBOTHLIE NOCHE HHBEKLHH METHNHIO-
UHAHATE BRI OCNSHT Er0 KOMINEKS C ray-
TATHOHOM. B onkiTax in vilro 3T0T KoM-
nAekc NpPH ONpeneneHnbix GHIHONOH-
yeckMx YCAOBHMEX pacnaaancs; oceobo-
JHBILHACR TAKHM BEDEWM METHITHID-
UHEHAT Nospexaan Genkn n Membpans!
HE MOBEPNHOCTH KneTok. «Bonpoc ue B
TOM, BIARMOACACTBYIOT IH C TAYTaTHO-
HOM AOIOEHTLIE BEIIECTEA, NOCTYMHE-
LIKE B OPTaHiIM NPH JOLIXaHHH, KK Me-
THIHIOTHOUHAHAT. 3TO YHE HE BbIibi-
BAET COMHEHHA, — rosopuT Bafinu. —
OcTaeToA HEMIBECTHRIM, Korna obpaiy-
ETCR KOMITIEKC C MY TATHOHOM H MOMET
NH OH NEPEX0OOHTE HI NETEHX B KPORO-
TOK».

«Bafinu, Kak HHKTO Opyro#d, onpeme-
MEHHO.MOKAIAN, 4TO 3T0 MOMKET MMPOHC-
XOOHTH B dmmnnurnqecxnu YCNOBHEX®D,
— ckasan Y. Bpayn w3 YuupepcHTeTa
Kapnern—Mennona, wiysamommit me-
THAHIOUHAHAT BOT YME NET NBAIHATE,
OH oTMEYAET, OAHAKD, 9T0 GHOXHMHKH
BCE ellie COPAT O TOM, PA3NAracTCs JH
KOMMNCKC METHNHIOUHAHATE H rOyTa-
THOH2 B OPraHHIME H KAKOBBI MOTYT
6LITE NOCNENCTBHA 3TOTO.

Xota pabota K0, B3finH npencTasin-
T xopoiwyio pabouyio runoTeay, Bpayd
MpeooCTEPEraeT, 4MTO HA camMom Oeie
MOrYT NEfCTROBATE H HHBIE MEXAHHI-
Me. CylIECTBYIOT, HanpHMep, TakHe
MeTaboNHYeckHe NYTH OCTOKCHEALHH
OTPABNAROLLIMX BELECTE B NETKHX, HA KO-
TOPEIX METHNHIDMHAHAT MOMET MNpe-
EPRLATLECA B OOATOMHBYLUIHE pPAIHK:-
Nbi, cNOCODHBIE MOCTYTATE B KPOBL.
Kak wipecTHO, B Pe3yNLTATE NOAOGHEIX
PEaKUHA W3 HEKOTOPLIX BelwiecTe ofpa-
IVIOTCH Kamueporensl. «Havancs nepe-
CMOTP NPEACTARMEHHA O MEXAHHIMAX
TOECHYHOCTH H JETOKCHERUHHY, — CYH-
Taer Bpayn. Kax noadepxnpaiorT oH M
Cnatrep B ob3ope, onyGAHEOBANHOM
HEQABHO B wWypHane “Accounts of
Chemical Research”, rayrarnon MomeT
oDpaTHMO COCOMHATHCA C TOKCHHAMH
PROA Knaccon, KAK NPHPOOHLIMHE, TAK H
NPOMBILUNENHOTO  MPOHCKOAIEHHA, B
TOM YHCNE HIOTHOUHAHATAMH, EOTODRIE
COOEpP®ATCRE BO MHOTHX oObBomax. B
OAansHEMIUAY HCCNEAOBAHHAX OOMMHO
fbITh BHMIACHEHD, HACKDMbLED npmunn::-
HOR OKa3ANack ABOACTBEHHAR PONL TTY-
TATHOHA ¥ nocTpanasiukx B bonane u B
OPYTHX BHAMOrHYHBLIX CHYvYamx. Honw-
HO TAKKE OMPEOENHTHBCH, ECTh JIH
CPecTEa NPOTHE HETATHEHOTD ACTEKTa
IToR ponM.

Lxcon Perru



MeToa m3TY-Kj1aMmil

3T0T NpocToN MeToq No3BONAET Nerko BbigenATe HOHHbIE KaHanbl
M3 KNeTo4YHbix MeMOpaH. Ero paspaboT4HuKu, Y4OCTOEHHbIE
Hob6eneBcko# npemun, pacckasbiBalOT 0 BOSMOXHOCTAX TAKOro
nogxoga Ana n3y4YeHUs CUrHanbHblIX CUCTEM KNeToK

JPBWUH HEEP, BEPT CAKMAH

OYTH Bo Boex KEACTKAX BHYTPH-
KNETOMHAR H MEMETETONHAR Me-
peoays CHIHANOB OCYIIECTBIR-
HOTCH C NOMOILBK HOHHBIX KAHATOB, KO-
TOpWE npeactasnmoT coboft norpy-
WCHHBIC B MNAIMATHYECKYHD mMesOpany
BHenkn, obpasyiowse 8 Hell nopsi. B op-
FAHHIME OHH ODECTIEYMBAROT BCTIBILLKH
WIEKTPHYECKOR BKTHRHOCTH, NMPHBOAR-
WiHE B OEACTBRE HEPBHLIE H MAEIILEYHEIS
KneTkd. B ceHCODHEIX OPrasax npH yua-
CTHH HOHHLIX K3HANOB MPOHCXDONT Mpe-
obpazopasie PHIHYCCKHN H XHMHYECKHX
CTHMYOB B MWIEKTPHYECKHE CHIHAMB
nona HepEHOfl cHcTemel. [lawxe B Kner-
KX, HEMOCPENCTBENHD HE CBN3AHHBIX C
HepeHOH cucTemoll, HanpHMep B Knet-
KX KPOBH, HMMYHHON CHCTEMBI, NEYCHH
H OPYTHX OPrdHOB, HOHHBIE KaHATLI HC-
NOfiLIVIOTCA AR CHIHANBHBIX NpOLec-
COB.
Hauynkas ¢ 1950-x rodoB Ha MARKpPO-
CKONHYCCKOM YDOBHE HIVYANHCH JEKT-
PHYECKHE TOKH, BOIHHKALLHE B Pe3yiTh-
TaTe NBHXEHHA HOHOB N0 MeMDpaHHLIM
kananam. Ho Bo3MomHBOCTE HOCTENOBE-
HHA HHAHBHOYANEHLIX HOHHEIX KEHATOE
nosexnaacs Tonsko B 1970-x rompax.
Breperie Takas BOIMOKHOCTE BOIHHENA
Bnarogaps meTOny MITY-KRAaMD®, 3@
paspaboTEy KoTOpOro Me Gminm yoo-
cToekm HoGenesckofl npesvd 8 obna-
CTH QHIHOTIONHH H MEIHIHHEI,
lNpepnowenHan HaMH  TEXHHKA B
NPHHLUHNE OOBONLHO TPOCTA, XOTH Ha €€
paipaboTky B COBEPILEHCTBOBAHHE MO-
TpefGoBANOCh HecKONbKO neT. ToHKas
CTEK/IAHHAR MHNETKa COOTBETCTBYH-
well GopMel NAOTHO NPHAHMAETCR K
KneTounofl MemGpane, HIONHPYR Tes

* HeonrokpatHo 0fcy #IANCR BOMPOC: KEK
CICAYET HAILIBATE MeToa no-pycckn? K eaun-
HOMY MHEHHIO TPHATH He YIANOCkL: Hanbonee
YOARSRBIA PYCCKHA 3KBHBAAEHT swTOMEUHAR
dukcanns MemBPaNHOr0 NOTEHUNAME W W3-
MEPEHHE TOKOB Yeped OAHHOYHLIE HOHHBIE Ka-
HENEL CAHLIKOM TPOMOIIKER, No3ToMy obki-
YHO coXpanmoT GyKEansHyio TPAHCKPHILLLO
AHITMACKOrD Tepsiba wpatch-clampe (patch
— NOcKYT, clamp — 3amuM). CM., HAODpH-
Mep: PerdcTpauMsa OOWHOMHBLIX EEHANOE.
Moo pen. b. Cakmaxa m 3. Heepa. — M.:
«Mupyn, 1987, — [Mpusw. ped.

cambiv HeGonbUWOA ee yHacTok (NaTY) H
CONEPHANINECH B HEM HOHHLIE KAHATLL,
FaTem MOKHO OETATE PAITHYHLIE XHMH-
YECKHE HAH IMEKTPHYECKHE MAHHIYIR-
LHH ¢ KEHATAMH H HIYYaTh HX CBOHCTEE.
MOMHO 08KE YIATHTE Y4acTOK KNETOY-
HOH membBpane Wi nmpopenath B Helt
AKEVDATHOE «0OKHO» ANR soineflcTeHA
Hi KOMINOHEHTHM LUHTOMNE3IMB ENETKH.
Bo Bcex 3THX cnyuasx TEXHHEA NITH-
KAamn MNo3BOJIRET OUCHHTE BRIHAHHE
HOHHBIX KAHANDBR HA MemOpanHeIf no-
TEHUHAT B HA TAKHE KNETOYHEIE NPOLEC-
Chi, KAK CEKpeiliA | cokpaugenne. MeTon
N3TY-KNaMN, NpelIomeHHsl HamMu B
1976 r., HCNONLIOBANCA H YIYYLIAICA B
cotuax nabopatopuit Bo scem mupe. To,
YTO 30eck pacckaimeacTch ob Hooneno-
BAHHAX HOHHLIX KAHANOB H HX QYHKITHH,
BKMIOYAET HE TOMBKO HAM OaHHBIE, HO
H peayneTarThl pabfoT MHOMMX OPYTHX

VHEHBIX.

Ml:l JAMHTEPECOBATHCE HOH-
HbIMH KRHATAMH MO BNESa TICHH-
eM OBYX HHTPHryIowEx nybnuxauni e
1969 w 1970 rr., korga, Oyoyun acnupasH-
TAMH, IEHHMATHCE GHODHIMKOR Mem-
Opan B HIHCTHTYTE NCHXHATDHH MM,
Makca [Inanka 8 Mionxene. B stux
CTATHAX PACCMATPHBATHCE HCKYCCTREH-
HEIE MTHMHARLE MeMOpaHbl, KOTOPLIE B
ceoeft gucToft Gopme ABNMIOTCA INEKT-
PHYECKHMHE H3onaTopamu. P. BHH ¢ kon-
neramu W3 Kopnopansn Ford Aerospace
8 Hetonoptr-Buy, a Taxme C. Xnagkn o
M. Xsftoon 13 KemGpuIKCKOTO YHHBER-
CHTETA NOKAIAMH, MTO BIIKYEHHE B Ta-
ke mMesBpansl CNEOOBEIX KOIHYECTR
onpegenreHH LN AHTHENOTHEOS HaH Den-
KOB NPEeBpallacT HX B NPOBOIHHKM
InekTpHuecTRa. JIHCKPeTHBIE HIMEHE-
HAR B TpaHcwMeMOpaHHOM TOKE OaBany
CCHOBAHHE NPEINONAraTh, Y70 3TH Ben-
K opMHPYROT KaHane sanomobue
nop, KOTOPLIE Ka#IbiA N0 0TAeNLHOCTH
OTEPLIBAKITCA M 3JakpmBasoTcAa. B Ta-
KOM CIYN8E JEPAMEHHBIC HOHBI MOTIIH
Bkl NpoHKKATE CKBO3L MEMODAHE! Yepes
OTEPBITHIE KAHAMbI,

MuorHe HWCcNeNOBaTENH NPHILLIH K
MBEICAH, YTO SMEKTPHYECKHE CHIHAML B
HefipOHAX W OPYTHX KNETKAX, BOIMOM-
HO, ONOCPEOYIOTCR AHANOTHYHBIMK Gen-
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KaMH B JHNHIHBIN  [DIE3MaTHYECKHX
smemBpanax. A. Xomxenn 0 3, Xaxcnu
3  KemOpHomckoro  YHHBEPCHTETA
NPELN0MKHTH PAHEE KOHLIENIHK HOHHBIX
KAHATIOR B CBOMX KnaccHyeckux pabo-
TaX, NOCBALEHHLIXN AHATHIY TOKOB we-
pe3 membpantl HEPBHBIX BOMOKOH, 38
koTopsie olu B 1963 r. nonyauan Hobe-.
NEBCKYH Npesiio. Bee, KTo 3aHHMANCA
Onodwankol menbpan, Geum ypepensr,
YTO MPH AOCTATONHO TOHKOM DaIpeiie-
HHH YI3CTCH ODHADYHKHTE LENkif MHK-
POKOCM CHTHATBHEIX MOMEKY.

B nocneayiolliie rofbi MAOQONKETH
HAKAMMHBATLCS NaHHbIE O QYHELROHH-
POBAHHH HOHHBIX KAHANOB B KIETOMHBIX
membpanax. Hanbonee IHauMTENBHLIE
peayneTaTe Grann nomygens B 1972 r.
B. Katues u P. Muneaw n3 Memuuns-
cKkoro Konnenma JIoHIOHCKOTD YHHBED-
CHTETa, KOTOpLie paipaboTanu meTon
CTATHCTHYECKOND aHanHia GnyKTyauHi
NOTEHUMANE B HEPBHO-MBIILIEYHBIX KOH-
TAKTAX (CHHANCAN MENIY MOTOHERpO-
HaMH H MbILICYHLIMA BONOKHaMH). OHR
COEMaNH BhRBOMD, HTO0 CHHANTHYNECKHE
CHTHANLI COCTORT H3 HEDONBLILHX IANEKT-
PHYECKMX HMIOYNLCOB TOR We BENHYHHBL,
YTO H B HCKYCCTBEHHBIX KaHAnax.

Ho Katu v Mrneon TONLEO NOCTYIH-
POBAMH CBOACTREA KAHANOE HA OCHOBA-
HHH PEeI¥NBETATOE CBOETD AHANHIA, KO-
TOpLifi GaIHPOBANCA Ha HECKOMBKMX
npegnonoxendax. B To Bpema HE Cy-
LWECTBOBATND METOOOE NPAMOTD H3MEDe-
HHA eIHHHYHBMX NPOLECCOB, COCTABNRIO-
mHx cHHanTHbYeckuf chrnan. Mlysmosof
dhoH NpH HCNONBIOBAHHK CTAHOBPTHOMD
o0opYOoBUHHA ONR HIMEPEHHWA TpPAHC-
mMeMOpAHHOrD TOKA COCTARNAN BCEro
10~ A, Ho 310 8 100 pa3 npessiwamo
FHANMEHHE OOHHOYHOIO TOKA, 4TO HC-
KTHMAND BOIMOMHOCTE €0 PErHCTpa-
LIHH.

B 1973 r. Mbl NONBITATHC CIPABHTE-
ca ¢ npobnemol CHHMEHHS LIYMOBOrO
hona. Hmesweecs anekTposinoe obopy-
OoBaHNE MoOrno obecnednTh goOCTaTOu-
HOE IUTA HIMEPEHHA PaIpelleHHe TOMLKD
NpH YCNOBHH H3IONAUHH HeDonsworo
YYacTKa M.EHE]}H.IIH OT ocTaneHof ee va-
cTH. Buifpanusifl HAMH NOOXOO 33K~
YAICH B TOM, YTO CTEENAHHAA MHKDOTH-
MeTka NPHMHMANACE K TIOBEPXHOCTH



DePMEHTATHRHO OYMMILIEHHOID MbILLIEY-
HOTO BOMOEHa, Kak Mbl HANEATHCE, HE-
NPOBOASNIAR CTEKIAHHAR MHNETKA O00-
MHA MIONHPOBRATEL HeDOoMelloe Konude-
CTBO HOHHLIX KaHanos, obecnesnean no-
MY4EHHE YETKHX CHIHANDOR,

K comanennio, OKalanock HEMpPOCTO
NoBHTECA NNOTHONO NPHMBIKAHHA HIME-
PHTENBHOR CTEENAHHOR MHKDONMHIETKH
K Membpane. Kak H MHOTHE Hecnegosa-
TEMH, HCMOMNBIOBABLUME BHEKICTOMHBEIC
NHNETEH, MBI CTONKHYIHCE ¢ 3MEKTDH-
YECKOR ¥YTeuKol, COCnHHAMOIIEH BHEKTE-

METOL N3TY-Knamn

TOYHYK) KHAKOCTE C COOCPMHAMEIM ITH-
neTeH. Tem He mewnee Gmarogaps Tiua-
TENLHOH OYHCTKE KNETOYHOR NOBEPXHO-
CTH H ONTHMMIAIHH (POPMEI B PaIMEPOR
MUAETEH YIAMOCE 3IAperHCTpHPOBATD
OOMHOMHBIE KAHAMEHEIC TOKH B OTBET HA
HefpOMENTHATOD AUETHAXOAHH (XHMHEYE-
CEHA WHHUHATOP HEPBHOTO CHIHANA) B
HEPBAHO-MBELEYHEIX KOHTAKTaX. ITH
PAHHHE 3JIECNEPHMENTE NOOTBEPOHITH
MHOMYHCNEHHEIE NREAINECTEOBABILRE
BLBOOE OO JMEeMENTAPHEIX TOKAX

YepE3 HOHHBIC KAHANBI H, B HACTHO-
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CTH, NPEINOAOKEHHE OO0 HMITYNBCHBX
npoueccax ¢ MOCTORHHOA AaMILTHTYIOH
H  MEHAHMUEACH NPOOOMKHTEMIRHO-
CThIO.

Mosayany HH3IKOE KAYECTBO CMLIMKH
MHNETER ¢ MemOpanoll H CBAIAHHBIA C
ITHM OHOBEIH WYM 3aTPYOHANH Oe-
TANLHYI) PErHCTPALNMK) AKTHEHOCTH
HOHHBIX KaHANOE NOMHMO HEPEHOD-
MBIUEYHEIX KOHTakTOB. CnycTsa He-
CKONBKD NeT Mbl ciyvaiine obuapyss-
IH, 4To cnaboe OTCACKIBAHHE YEPEd TIH-
NETKY BMECTE C PROOM OPYTHX HIMEHE-

NMNOTHOE NPMMBIKAHME NMWMNETKKM K KNeTOMHOR NoBSpX-
HOCTH NOIBONABT M3YYATE MOHHBIS KAHANE! B NNAIMATHYECKOR
(BHeWHER) membpaHe HeRposa. CnayvanbHan NMNETRa, AuWa-
maTp KoTopo# Bcero 100 A, obecneunsaeT MIMHECKYIO W
INEKTPHUHBCKYI0 MIOMALMIO 3axBadveHHe &0 KkaHanos. C no-

MOWLID 3TOMD METOQA, WIBECTHOrD NOS HABEHHEM =NaT4
KNaMn», MOMHO DErMCTPUPOBATE OTKPLIBAHME M 3AKDLIBAHME
WOHHEIX KAHANOR, CARYAT OH WWPOKD NPUMEHASTCA iNA BLIAG-
HEHMA QETANSRA CHIHANBHLIX CETEA BHYTPM KNETOK.
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ITH-NUNBTEY NDUMHUMAIOT K hap-

MEHTATHEHD OYMIWEHHOR noO-

BEOXHOCTA KNABTKM W Cherka
NOACACLIBAKT, 8 PE3YNLTATE COAQABT-
CA FMracMHbLIA KOHTAKT BOKpYr orpa-
HHYBHHOMD y4yacTea (natua) KneTou-
HOR memMOpaMel W COgepMauMXcH B
HEM MOHHBIX KaHanoe (a). Yepes nu-
NETKY MOMHO NOABOOWTE K KNGTKE
PaINMYHEBIE CTHMYNBI W pPErvWcTpMpO-
BaTe NOBBABHME 3AXBAYEHHBIX KaHa-
nos. MoXHO Takse OTAEeNKTh 3axea-
YeHHEIA YyYacTox dMeMmOpadsl OT Knert-
KW, TéM cambiM MONY4YME Q[OCTYN K
BHYTDHKNETOUMHOWR CTOPOHE KaHanos
{b). Ecnw 3axpaqueHHBIA IparMeHT
MEMOpaHE! Pa3pyWHTe, COXPAHHE MMra-
OMHBIA KOHTAKT (C), MOMHO BNHATE Ha
KOMMOHEHTE  UMTONNA3IMBl  MHBOR
KNaTku.

HHI npoukaypsl oDeCNeTHBAET YBETHYE-
HBEE Cﬂﬂpﬂ'!mm‘ EOHTAKTA MEWIY
semOpasoil B nunerxofl oo Gonee gem
10° Om — 3T0 HA HECKONBKD MOPAIKOB
NpessIUAnD HeXoaHbe napameTpel. My-
TeM OCTOPOMHOTD NOAEPTHRAHHA NNOT-
HO MPHMB KNOLIER K MemMOpaHe NHNETKH

YOABATOCh OaMe HIBNCKATE MHEDOCKD-
MIMECKHe YHacTKH mMemOpaH Ans Hiyue-
HHA B HI0ONMHPOBAHHOM Bioe, Taxum ob-
pasoM, PerHCTPALIHA AKTHEHOCTH OJIH-
HOYHLIX HOHHLIX KAHANOB CTANA METO-
AOM BLICOKOTD pajpeilieHHs.

HawnGonee netaneHas HHOOPMALES O

FEMMCTRUPYEMBIA TOK

KAHAN
AAKPEIT

KAHAN OTHPEIT

NOTOK MOHOB

KAHAN 3AKPRIT KAHAN OTKPBIT

PELENTOPHLIE KAHANBI B KOHUBELIX NNACTHHKAY HEDBHO-MBIWAYHBIY KOHTAKTOR
OTKPRIBRIOTCA B OTBET HA HEAPOMBAWATOD BUBTHUNXONWH. B OTCYTCTBME aUBTHAXG-
NWHE TOKA Yepes KEHANL! NPAKTWYECKH HeT. MNPy CRALIBAHMY BLETUNXONWHE C D&
LENTOPOM BOSHWKAET INEMBHTADHLIA TOK B HECKONBKO NWKoaMnep. MaMepRemMbie
npogonMUMTénsHOCTH TOKOB W MHTEpRANOE MEMdy HWMA BapLWMDYIIOT, NOCKONLKY
BIAMMOEACTEME MONEKYN LETHNXoNKHA C PELEeNTOPaMA NPeACTaBNAET cOBOR BE-
PORTHOCTHBIA NPOLUS&CC.

POME HOHHBIX KAHANOE B CHHAN THYECKOH
nepenase Gbila NONYYeHa B FECTIEPHMEH-
TAX ¢ HEPBHO-MBILIEYHBIMH KONTAKTA-
MH CKEIETHBIX MBI, B 3THX CTPYKTY-
PEX NPEeCHHANTHYECKHE HefipOHL! BEIOE-
NRHOT AUETHAXOITHH AHCKPETERIME NOp-
UAAMH, HEILIBAEMBIMEH KBanTamu. Mo-
NEKYNsl AUSTHAXOTHHA BPEMEHHD CBA-
ILIBAIOTCA ¢ KAHANAMH COOTBETCTRYHO-
UMK PEUETTOPOB, MNPEnCcTABMRIOLIHMA
cobofl cneumanuIHposankme Genkn B
COCTaBe TOCTCHHANTHYECKOH Membpa-
HEl, H BBIILIBANOT TOK 4eped mMemOpaHy
KOHUEBOH IIACTHHEH, 3TOT TOK KOHIE-
BOM MAACTHHEH RBNASTCA cysmMol sne-
MEHTADHBIX TOKOB WEDPE3 COTHH THICAY
KAHANOS,

Ona wamMepesns IMeEMEHTAPHEIX TO-
KOB M0 OTOENLHOCTH CMeOYeT MPpHEATE
KDHYHE NHNETKH K KOHUEBOH MIacTHHKE
MBILEYHOrD BONOKHA. 3TOT YYACTOK
MBILIEYHON NOBEPXHOCTH CONEPMKAT Ka-
HENTB AUETHAXOTHHOBLIX PEUENTOPOB.
Mpyr HEEOHR KOHUEHTPALMH ALNSTHIXO0-
NHHA B AHAKOCTH BHYTPH NMENETKH pe-
FTHCTPHPYEMBIHE TOK [EPCKIHYEETCR
mMeway aeymA ypomasme. Ha oaowom
YPOBHE TOK N0 CYWECTBY OTCYTCTEYET,
MOCKONEBEY BOE HOHABIE KARANL! B H3I0TH-
POBAHHOM YUACTEE MeMODEHL 3aKphi-
Thl. KOrna ooHn 3 KaHanos NepexoauT
B OTKPMTOE COCTORKHHE ONaronaps npu-
NOMEeHHOMY K MemBpaHe noOTeHIUHANY,
PEIKD  BOIHHKAET TPaHcMemMDpanELif
Tok cunofl oxono 2,5 nA. Nocne papes-
PYHOLLETD NPOMERKYTKES BDEMENH KaHan
BOIBPALIAETCA B JAKPAITOS COCTORNHE H
TpaHcMeMOpaHHLIA TOK NPEKPRILEETCR.

OTEprIBAHNE PEUETTOPHOTO KAHANA
HHHIOMHPYETCR CEAILIBAHKEM DELIENTOPA
¢ AUETHAXDAHHOM. UTEDHIH]‘IEII'I‘IE aire-
THAXDAHHA BuImBAET OOPATHRIA Npo-
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Hece — KaHan sakpueaeTca. CooTHOME-
HHE NPOOOMTEKHTENBHOCTER CyLueCTBOBE-
HHS KAHANA B OTKPHTOM H 32KpPLITOM
COCTORHAAX HOCHT cAyMafHE xapaxrep,
UTO OTPANAET BEPOATHOCTHYH) NPHPO-
Oy B3aMMONSACTBHA MERLY MOMEKyna-
MH AUETHAXOMHHA B penenTopa. AM-
MAMTYAa TOKa OTPpamaeT cnocobHOCTE
KdHANA TPAHCMIOPTHPOBATE HOHBLI, Ha-
NpUMEP HOHB HATPHA HWIH KATHA B COY-
YAE KAHANOE AUSTHIXONMAHOBLIX PElCT-
Topos. CpaBHEHHE AMIUTHTYA HIMEDRC-
MBIX TOKOB H HX NPONOMKHTEIEHOCTH ©
NAPAMETPRMH, MPEICKaIkBACMBIME Pad-
NHMHBIME THNOTEIAMH, TMOIBOMARCT CY-
ANTE O XapakTepe B3aAMoncicTBHA HO-
HOB ¢ o0paIyHILHMHA KAHAN MONEKya-
MH M MEXAHHIME OTEPHBAHHA H 3AKPE-
BAHMA KAHANOB B PEIVABTATE BIANMO-
neficTeHA MEIHATOPOB C PELUENTOPAMH.

B cemancax nemTpankHOR HepEHOR
CHCTEMBI Hanbonee PaCTpOCTPABEHHR-
MH CHIHANBHEIMA BElIECTBAMH 78
OBICTPRIX MEKKIETOUHEMX KOMMYHHKS-
oufl ARAKIOTCA OMPEACIEHHBIE AMHHO-
ERCIOTH — TAHOHH, T-anmammm
smcnota (FAMK) u L-rayramat. Hm-
nynbcHan Gopma TOKOB B KaHAnax, CBA-
ILBAMIUKE ITH MEOHaTOPLl, CBHOe-
TENBCTHYET, NTO OHH OTEPMBAKTCE H
JAKPHBAKTCE TOME caysafuss obpa-
30M. CNenosaTeNsHo, KaHANL] PeienTo-
POB ITHX MEIHATOPOB MOryT paboTaTe
TOMHO TAK e, KAK H KaHANE AUSTHIND-
MHHOBLIX PEUENTOPOR B KOHIEBLIX 14~
CTHHAX HEPBHO-MBILIEYHBIX KOHTAKTOB.
OOHAKD OTEPLIBREMBEIE METHATOPAMH
EAHAME B OEHTPATLHON HEpEHOR cHCTE-
ME HACTO XAPAKTCPHIYIOTCA OOTOIHE-
TENLHLIME OCODCHHOCTAMM: OHH MOTYT
OTKPHBATECA HIH JAKPRBATECA JHILL
QACTHYHO, B B PaVTHUILIX YYACTKAX

MOIA CYLIECTBYIOT PA3HBIC NOATHIIR
EAHAMNOB,

TNepenaua nadopMaLiE OT UERTPANL-
poft wepmmoff cHCTEMB K HEPBHO-
MBILIEMHEIM KOHTAKTAM J0n%Ha ObITE
upeiskigaftno Guictpofl. B nokpriTRIX
MHETHHOM @KCOHAX HefpoHoR, OCY-
LIECTRAMMOILAX 3TY QYHELHIO ¥ MOIBo-
HOYHBIX, NPOBCACHAE CArHANDE Dhecme-
YHBAETCA HE TAKHMH KaHATAMH, OTKPhI-
BAEMBIMH MEIRATOPAMH, Kak ONHCAHB
esiue. Hx nposomumocTs onpenenseT-
ca Gonee ORICTPRIMH KAHAMAMM, DEard-
PYIOLIMME HA HIMEHEHIRA MeMOpaHHoro
NOTEHUHANLA — PAIHHUY MCKTPHYECKHX
MOTERLHANOE MEXRIY HAPYXHOR H BHYT-
perell CTOPOHAMH KNeTOMHOR noBepx-
HOCTH.

JapHCHMBIE OT MOTEHIHANA KAHANE]
ana woros Na* obecnednealoT BricTpoe
BOIHHKHOBEHHE MOTEHLHANA NefCTEHA B
AefipoHaX. AHANMHI IEMEHTAPHEIX TO-
KOB HOHOB HATPHA YKRILIBAET HA Nepe-
KMIOUeHHE 3aBECHMBIX OT NOTEHIHANA
KaHANOB MEXAy OBYMR COCTORHHAMH H
BRICOKYH) BEPOATHOCTE OTKPLIBAHHA Ka-
HAMOB BCKODE NOC/E HANMANA HIMCHCHHA
noTenunana. Toxk, noaoepXHBaOUHA
HepaHbIfl HMNYNLC, BOIRMKAET KaK CY-
MEPNOIHINA JECATEOS THiCHY TAKHX Jne-
MEHTAPHEIX TOKOR ROROB HATPHA. JaBH-
CHMBIE OT NOTEHLINHANA KAHAMNLL A4 APY-
rHX HOHOB, HANPHMCD HOHOB KAMHA H
EANLUAA, PYHKIHOHHPYROT, NO-BHOHMO-
MY, B OCHOBHOM TAK Xe, KAK HATDHERLIE
Eauans, # obfNAmalT MHOTHMH HX
CTPYETYDHEIME 0CODCHHOCTAMHE.

CCINEOOBAHHMA ¢ NpAMEHEHHEM
METOOA MNITH-KNAMN BLIRBAAKT
OHHAMHYECKHE MOMEKYNAPHLIE MEXa-
HHIMBI QYHKIHOHKPOBAHAN HOHHBIX K-

HEIOB, 3ABACHMBIX OT MEOHATOPOR HIH
OT NOTEeHUHANA, OAMNE Clie NETANLHOS,
wyem 06 3TOM cxazamo eenue. [MouTn ¥
BCEX FIYYEHHBIX HOHHBIX KAHANOB NpPA
TIWATENLHOM AHATHIE BLARAAETCA, YTO
AMEMENTAPHBIR TOK SRAAETCA PE3YNbTa-
TOM He OOHHOMHOTO HMITY/IBCA, 8 CEPHHE
BLICTPRIX AMIYILCOE, PAIGEAEHHBIX KO-
POTEHME (DOMEXYTKAMH  BPEMEHH.
Korpa Easan peuentopa MeQHaTopa B
EKOHUECBOH MAACTHHES HEPBHO-MEIILEY-
HOM) KOHTAKTA CBAILIBAET ALETHIXO-
WA, OH MPETEPNEBAET HECKOMLEKD LH-
EN0B 3AKpPLBAHASA H OTKPLIBAHNN, TIOKA
KOMILTEXC ANETHIXOMHEA ¢ PEHENTOPOM
HE ARCCOUHHPYET.

Mui emecTe ¢ 1. Konxysom i3 Meas-
UMACKOTD Kontenka JIoOHAoRCKOTO YHH-
BEPCHTETA HIYIATH CTPYETYPY ITHX Me-
peXOO0BR B KAHAMAX KOHOERHIX MAACTH-
HoK. C NOMOLLEK TEOPHH BEPOATHOCTH
OIEHHBANOCH YHCMO COCTORHHA aueTHn-
XOMHHOBBIX KAHAMOE B MPOUECCE MOCHe-
NOBATENEHLIX OTKPLIBAHAN H IAKPLIBA-
HHf, & TAKNE CKOpPOCTel NEpeXOoos M3
OOHOrO COCTORHEA B apyroe. PesyneTa-
Tl TAKOTD JETAMEHOND AHANKIA NOKA3a-
mH, 4T0 EKaxomift penentop ofnanaet
OBYMSA YHACTEAME CBAIBIBAHHA ALETHI-
xonuAa. Koraa ofa yuacTea 3aHATE MO-
NMEKYMAMH ANETHAXOTHHE, BEPOATHOCTE
OTKPHBAHHSE KaHANA MpHONMMaeTcR X
100%. C yueTOM BRICOKON KOHUEHTDE-
OHH AOETHAXOMMHAE B CHHANTHYCCKOR
LIEH KaHANL KoHUeBOH NIACTHHER MO-
ryT AefcTROBATE KAk ORICTPRIE XEMITYE-
CKH PETYTIHPYEMEIE IMEETPHYECKHE NEpe-
EMIOMATEIH.

MemBGpannbie KaHAMR, N0 Boel BRIH-
MOCTH, reTeporenHsl. awe B oanoM
yuacTke Membpannl, 3aXBaTRIBACMOM
MuEponHneTeoft, gacto nabmonaeTtcs
AKTHBALMA [BYX HAH Oonee ENaccos
Gnrako pOACTBCHHABIX KaHAnoB. $apma-
KONOraM JaEHO WIBECTHO O CYLIECTBO-
BAHHHA PEITHYHEIX TIOATHOOE PelenTo-
pos. Tenepes xe Gnarogaps Gonee Tou-
HOMY HACTPYMCHTY HCCTENOBAHHA —
pexomburanTHeiM JHK — cTano sacuo,
4yTo pajpoobpaiwe MOOTHNOB ropasaoc

MBIX OT MEOHATOPA HAH MNOTEHLHANE,
CYWIECTEYeT Hecko/sKo obpasyoumx
CEMEACTEO BADHAHTOR WIH MOATHNOS C
PAINHYHOR NPOBOIAMOCTEN H MPOMYCK-
HbIMH cBoficTeami, Ha mMo3anky noaTs-
noB KaHanos B mMembpaHax kneTok Mo-
YT BAHATH BHELUHHE CTHMYNE, HMeeT
JHEYCHHE H CTAOHA Pa3BHTHA oOpra-
HH3IMA.
MNeprocTencErof 3a0a%eR B HIVYECHHH
mMeMOpanHeIX kapanos Geuno HAllTH co-
OTBETCTBRE MERIY HX QYHKIHOHATBHE-
MH CROHCTBAMH W MpPOCTPARCTBEHHON
cTpyETypoll. Onue H3 OyTed PelleHHN
ITol npobnemsi — BRIABNEHAE H HIME-
HEHHE KDHTHYECKHX AMHHOKHCIOTHEIX
nocneacsaTensHOCTER ¢ oueHKDH BIHA-
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BEEOEHWE
PrIc

S .

HIYYAEM IR
KAHARN

METOfb! FEHHOA MHAEHEPHW noMoraoT WCCNegoBaTe WOHHEIE KaHans!. B AR-

UEKNETKH NATYWKK BEOGAT NocnegosaTensHocTH PHEK, kogupyoumwe cySbaaMHHLbI
WOHHBIX KAHANOR (CNEBE ). 3TH KNETKA CUHTEIMPYIOT 3ATEM KAHANLHEIE SBNKH, KOTO-
Phig BRKMIOYAICTCA B NOBEPXHOCTHYIO MBMODEHY, MO8 WX MOMHO H3YYaTe METOOOM

natuy-Knamn (crpasa).

HHA 3THX HIiMeHeHHA A GYHKIHOHHDPO-
BAHHE KAHANOB.

Takue IKCTIEPHMEHT B CTAMTH BOIMONK-
HEl MOCNE TOrO, KAK OLINKH BBIAENEHE,
KnoHupoBankl H cexpensposansl JHEK,
KOOHpPYRMURE Ramayio cyOnenmmmMoy
aueTHINONMUHOBOTO peuenTopa. B co-
TpyoarsecTee ¢ C. Hyma H3 YHHBEPCH-
Teta 8 Knoto u ero rpynnoft mu1 npea-
NPHHAAMA HCCMENOBAHAE HOPMATEHEIX H
FEHETHUYECKH HIMEHEHHBIX KAHATOB Ale-
THAXONMAHOBEIX PeLENTOPOE B MembGpa-
HAX AANEEXNETOR WnopueBol NATYIIKH
Xenopus. Wicnomeays xonuu JHK, xo-
OHPYIOLLHE AUETHIXOMHHOBLIE pellen-
TOPBI, MBI CHHTEIHPOBANH in Vilro KoM-
nnesenTapnsie uw maTpraHeie PHE.
O PHK BBoannu 3ateM B afiuexneT-
KH, IO OPOHCKOOHNA TPaHCNAUHA
conepwasiuefice B HHX TeHeTHYCCKOR
HHOpPMALIHE, T. €. CHHTEI pelenTop-
Aeix DenkoBs, BCTPAHBABILIMXCA B KNe-
Touhyio MemBpany. Mo dyHEmHORAM:-
HEIM CBORCTBAM ITH PEKOMDHHAHTHBIC
pelenTOpHEIE KaHaANEl DEITH OYEHE NO-
XOMH HE KAHANL KOHOEROH MIACTHHKH B
HEPBHO-MBbIIIIEYHEIX KOHTAKTAX.

Dra xoMOHHALHA METOOOB MOMOTNA
NPOACHHTE CTPYETYPHBIE  PATHYHA
MEAY MOOTHNAMH KaHANOB KOHUEBOR
MTACTHHKR B mennnax. [Tpe perncrpa-
IHH JWEMEHTAPHLIX TOKOB KOHUEsOH
NNACTHEEH B MbILUIAX MISKOMHTAKLIEY
BRIABHTHCE OB MOOTHNA KAHANOB: OOHH
H3 HHX XApakTepMIOBAICA HHIKOR mMpo-
BOAHMOCTEH) H OPHCYTCTBOBAN [NdB-
HEIM 00paiIoM y 3MOpPHOHOB H ROBOPOX-
mennsix, apyrof o6nasan secoxoft npo-
BOOHMOCTBIO NPH PAVTHEHLIN NPONYCK-
HEIX CBORACTBAX H HMENCK ¥ BIPOCHLIX
ocobefl. B xone noCTHATANBHOTO paIBH-
THA IMOPHOHANEHBIR NOATHN NOCTENEH-

HO HCYCIAET H IAMEIIAETCH BIPOCIBIM
nogTHnomM. Kak noxaanm onsTel ¢ pe-
omBrranTHEIMA JHK, cnear mosankn
pPa3NHYHLIX THNOB KaHANos ofycnoBneH
HIMEHEHHAME IKCNPECCHH TEHOB, KOOH-
PYHOUIHY CYOLENHHHIE! ITHX KAHANOS.
CXOOHBEIE METOIHYECKHE NPHeMbl Gbi-
1M MPHMEHERE! 0718 BRIARMCHHA H Onpe-
NEMEHHA MECTOTONOMENHA AMHHOKHC-
NOTHLIX NOCnenomaTensHocTel B ane-
THIXONEHOBOM pellenTope, KOTOpbie
HOPMHPYIOT BHYTDPEHHHE CTEHKH MeM-
Gpanpore KaHana. AHANHI AMHHOKH-
CAOTHBIA NOCnenosaTensHocTeR cylnb-
ENHHAL PEUENTOPA NOKA3AN, 4TO Kam-
Aan cy0ReaHHMUA COOEPEHT N0 YETLIpE
CErMEHTA, Nepecekarolnx  Membpany
(ux oGoaxauaror MI1—M4). Kanan ane-
THIXONHHOBOTO pELEnTOpa, NO-BRIH-
MOMY, BbICTMAH HECKONMBKHMH TPAaHC-
MEMOPAHHBIMY CETMERTAMH, HANOO0-
Gre GouapHBIX KNenoK; Kamnan cybne-
OHHHIA NPENOCTARNAET OHH CErMEHT.
C nomMoulbl TexHHEH pexombnnan-
THEX JHK MBI CKORCTPYHPOBANH TeHE!
[NA XHMEPHBIX EaHANOB, COCTABNEHHBIX
H3 cyOBheiHHHU OT BHIOR (KOpOBA M
AEKTPHYECKHH CKAT), ¥ KOTOPEIX KaHA-
N WMMEWT PAIHLIE NPOBONRLIHE
cpoficTea. Mayuas xumepHEIe KaHAMBL,
MBI YCTAHDBHNH, 4T0 cermeHT M2 ®
NPHAEXKALINE K HEMY YMACTKH CONEPMAT
BANHBME [ETEPMHHAHTH TPAHCTIOPTA
nonos. HanpasnenHbié MYyTAIHH, BLI-
ILIBABIINE AMHHOKHCIOTHBIE IAMEHbI
ITHX YHECTKOB, TOIBONHIH NOAYYHTE
KapTY PACTIONOMEHHA JCTEPMHHAHT.
OfHapyxHIOCk, 4TC TPH KIacTepa
OTPHUATENBHO 3APAMKEHHBIN AMHHOKHC-
NOTHEIX OCTATKOB MOTYT o0pa’loBbi-
BATH KO/ILUA ¥ BHEKNETOYHOTO H BHYT-
PHEIETOMHOTD YCThEB Kanana. CxooHoe

KOJIBL0 W3 NONAPHEIX AMAHOKHCIOTHBIX
OCTATEOB (HOPMHPYETCE B TPaHCMEM-
bpansom ywacTxe BfmHIn BHyTpHENE-
TOMHOTD YCTRA. (TTonapHEIE AMHHDKHC-
noThl DGNATAKT INEKTPHYECKH NONRDH-
IYEMBIMH CTPYKTYPAMH, XOTA HX Cy¥M-
sMapHLifl 38pA paser Ry, ) 3TH OTPH-
LATENLHO JAPAMEHHBIC KONLIA BEChMA
IHAYHTENEHD BIHAKT HA mﬁ'
TPAHCMEeMOPARHOTD TOKa H MOTyT obec-
NeYHBATH HIGHPATENBHOCTE KAHAIA ANR
ONpeneneHABN HOHOB: MONOMHTEIBHO
FAPAHEHKBIE HOHBI HATPHA H Kanus By-
OyT NPOXOAHTE YEPE3 KAHAT, 8 OTPHIA-
TENhHO 3aPAMEHHBIE HOHBl XTOPE HET.
TMonyderiibic HAME PEIYILTATH NOIBO-
MMIH TaKHE OpPeAnOMoMHTE, YTO Mo-
NAPHBIE AMHHOKHCIOTH, PACTOMAraND-
uinecs BBAHIM BHYTPHERNETONHON YacTH
TpaHcMeMOparoTo cermenTa M2, dop-
MHEDYIOT HanbDonee y3xKni yiacTox KaHa-
na AUETHAXOARROBOTO PELENTOPa.

OIMOMHOCTH TeXHHKH maTi-

KNaMO HE OrPaHiyeHB TONEKD Bbi-
ABEHHEM  MOMAEKYNAPHBIX  neraneft
dyukuponupoeanus  kananos. [Matu-
MENETER MOTYT TEKME HCNONTLIOBATBCA
ANA RCCTeAOBAHHA CATHANBHEIX Mexa-
HEIMOE Ha KNeTOYHOM YDORHE; 3T Mpo-
UENYDA HIBECTHA N0 HAIBAHHEM AHATH-
3a npH gmkcawnn norennsana. [Mpa Hay-
QEHHH MPOieccos B HeDONLIINY KNeTKax
TEXHHMKE MITH-KMAMIN HMEET DAO npe-
HMYLIECTE nepel obLIMHOR MUEKPOINEX-
TpooHo# TENHRNKOH.

O6biuHsIf aHANTH3 MPH HECALAN N0~
TCHUHAMA MHOMQ Aan A0 NOHHMAHHA
CHrHAMLHLIX MPOLSCCOB B HEPBHOA CH-
cTeMe. IToT nooxon Geifl MpeLnoMeH
K. Koynom w3 Mopceoft Gmonormec-
koft naGoparopun B Bync-Xone B
1949 r.; Xom&kHH B XaAKCTH HCTIOML30-
BATH €T0 [AMA BRIACHEHHA OCHOBHEIX Me-
XAHAIMOBR HEPRHOTO BO36YVHOeHNA. Me-
TOO BEMOMaET B cebf, M0 BMpPaMEHHID
Koyna, «npHpy4eHHE AKCOHA»® NYTEM
TIPHIOMEHHE IKCMEPHMEHTANLHOTO
TpancMeMOpaHHOTO MOTEHUHMANA K aK-
coHy Helipona. B peaynetare sosHmKa-
tor MembpanHeie TOKH, KOTOpEE pe-
THCTPHPYIOT H HHTEPNPETHPYIOT.

K comanensro, MeTOl (PAKCALHE 00~
TeHUHANA B DONBIIHHCTEE CBOHN BapH-
anToB TpebyeT Mubo AKCHANBHEIX OPO-
BonoBE, nubo BRENEHHS B KNETKY 0O
kpafinell mMepe NBYX MEEPOINCKTPOOOS,
YT0 ODRINHO BOIMOMHD JTHILE MPHMEHH-
TEMLHO K HAHDONE: KPYNHBIM MHBOT-
HbIM HIH PACTHTEMBHBIM KICTKaM. A
KNEeTEH MIASKOMHTAMOMHK, KAK TPaRHnD,
HMEIOT cpearnii nuamerp He Bomee
10—30 MEM H C TPYOOM BEIOCPHHBAT
MPOKANEIBAHNE AAXE OOHHOUHLIM CTaH-
NapTHEIM MHKDOICKTponoM. [o pa3-
pafoTkH TexHHKH MITH-KAaMn Guino
Honkie HIBECTHO O NOTEHIMANE nefcT-
BHA B FHraHTCKMX AKCOHAX Eanbmapa,
yeM 0 HEPBHEIX HMNYNECAX B MO3IE He-
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noseka. Cpenn pacTHTENbHBIX KIETOK
CAMBIMH HIVUEHHBIMH OKA3ATHCH CHIHA-
bl THFAHTCKHX BONOPOCTEd, &8 He Kne-
TOK KYKYPY3bl, MUEHHLL WIH caxaproi
CREKMEL.

BOo3MOKHOCTE CO30ABATE THTAOMHALIE
KOHTAKTEl MENOY NITU-NHNETEOR H
sembpanofl kneTkn OyEBANLHO OTEPEI-
Nd KNETKH MIEKOTIHTANOUINX M APYTHE
ME/IKHE KIETEH [UTA Recnenosannit. 3o
MOIBOAAND HE TOMBED WIMEPATL AKTHE-
HOCTH MeMOBPaRHEX KAHATOR, HO H NPH-
MEHHTE K MEMKHM KIETEKAM AHAMHI OPH
tdmkcaumn nmoTeniiana. deno B TOM,
4TO 0P AOCTATOMHOM HABKIKE HCCTEN0-
BATEh MOXET PAIPYLUHTE OXBAYEHHBIR
MITU-FHNeTRON YyMACTOK MeMBpansl, co-
XPAHAS MWTOTHBI KOHTAKT MEXIY TH-
neTkoft B oXpy®arowuet memGparofl, B
TEM CAMBIM MOMYWHTE AOCTYT K OWTO-
nnasMe. 3Ta KoRQHrypauHa, nonyqHs-
[af HAIBAHHE DErHCTPALMH HA LeTbiX
KNETEAX, HANOMHHACT NPOKANLIBAHKE
MHEDOANEKTPOAAMM, OaHAKD obecrieyn-
BAET IHAMHTENBHO MyWMILMH KOHTPONB
BHYTPHENCTOMHON Cpellbi H €€ BBLOEP-
WHBAMOT [Opazao  Donee  menxme
ENETKH.

PerncTpauHa Ha UMY KIETEAX C No-
MOLLLK M3TY-NIHRETOR cTana Gonee-
MEHEE CTAHOAPTHRIM METOAOM HCCTe-
NOBAHHA B KYNLTYPaX KIETOK MMIEKONH-
TariuHx. DHKCAINS NOTEHUHANA ocy-
WeCTBMMA NaMe I8 IPHTPOOHTOB H
TpoMBOLHTOR HelDBEKa, NHAMETD KO-
TOPLIX COCTARMAET TOUBKD HECKOMBED
muxpon. Takum obpaizos, GoMblUHH-
CTBO THNOB KIETOK, MPEIcTABIRILNX
EAHHHYECKHA WHTEpEC, AOCTYNHBI AR
GHODHINYECKOTD AHAMHIA, M MHOTHE 33-
BonesaHui, HANPHMED MYKOBHCLHIOI,
yoanock ceecTH K nedexty B dyHkmmo-
I-I‘I'IPDH.IIIIE HOHHLIX KAHATOB.

Hopwii ypoBEHE TOMHOCTH HIMeEpe-
null, ofecneunpacmbil MeTOOOM pe-
rHCTPAIAH Ha NENbiX KNETKAX, NPHEET K
HOCTeNOBAHMAM IMEKTPHYECKHY CHTHA-
NOB B NEHTPANBHOA HEPBHOR CHCTEME,
[poMosnkocTh OGLNHOrO MeTONA disk-
CALMH MOTEHINANA NOIBONANA IKCTIEPH-
MEHTHPOBETE TOALKD ¢ HIOMHPOBAHHEI-
s mefiponamu. [onyvaesele npR 3TOM
PEIYIBTAT b HMETH OrpanHveHHoe BRO-
NOCHYECKDe IHAYEHAE, NOCKONBKY KNET-
K BbinKM THINEHK KOHTAKTOR C HX NPH-
poaikiMH cocensmu. Kpome Toro, ka-
HaThi, OOHAPY KHBAEMBIE B KYTETHRHPY-
eMbiX KIeTEAX, MOTyT GmiTE He Hoen-
THHHB TEM, KOTODEIE NPEBATHPYIOT B
HHTAKTHOM oprane. Takas HeoHOIHAY-
HOCTh OCOBEHHD HEWENATEN:EHA MPH
HIVHEHHH KIETOK UEHTPANEHOR Heperof
CHCTEMEl, KOTOPaN XapakTepR3IYeTCH
YPEIBBIMARHD BRICOKOODTAHHIOBAHHLIM
CTPOCHHEM H CHEURPHMHOCTEID. Yul-
THBAA ITO, MEI pRIpaboTann NpHaMeHs-
HHE METONA PErHCTPANMH HA LIEMhLIX
KAETKAX K HEPBHOH TKanH NpH cOXpaHe-
HHM KOHTAKTOR HEAPOHOE CO CROHMH

npuponueiMe cocensmn, . Annepcon
#3 ¥Yuupepcutera 8 Ocno u T. Takaxacu
H3 ¥YHuBepcHTETa B KHOTO NPEANOKHTH
TEXHHEY noayeeHun Hebonsumx (oxono
| cM) HHTAETHRIX CPE30OR TEAHH MO3ra.
MopepxHocTs HERPOHOE HA TAKHX Cpe-
38X OcBOGOMIANECE OT IMTHATLHEIX Ke-
TOK H APYTHX AAre3IHBHBIX KOMAOHEHTOB
TKAHH MYyTEM DCTOPOMHOID NPOMBIBA-
HHA B crenHansHoM pacteope. [Mocne
Tore K oBHaMEHHOMY TENy HePBHOM
KNETER TNOOBOOHNTH KOHYHE N3TY-
MHMETKH W MONAmuui B HEro YYaCcTOK
knerowHol membpans paipynans nns
nocnenyiomefl permcTpalER Ha Uenoft
kneTke. B Takoft kondMrypauns casan-

¥ SMEPHOHA

THHECKHE TOKH YOABANOCE PErHCTPHPO-
BaTh ¢ paipemernem 8 10—50 pa3 Gonee
BBICOKHM, 4EMsIOIBONAIOT BHYTPHEIE-
TOUHBIC MHKPOIMIEKTPOMB,

Koraa B cHHANCE MEXNY ABYMSA HeRl-
POHAMEA MPECHHANTHMECKHE CTPYKTYDhI
OOHOR KIeTKH BEUIEARIOT TTYTAMAT HIH
npyrofi seflpoMEIHATOP, BO BTOPOM
HeRpoHE HHIYUMPYHOTCA Boabyxnaro-
LLHE HITH ¥e TOPMO3IHEIE MOCTCHEANTH-
yecEHe ToKH (cooTmercTeenno EPSC n
IPSC — ot anrn. excitatory/inhibitory
postsynaptic currents). EPSC yeenuun-
BAET BEPOATHOCTE BOIHHEHOBEHHE MO-
TeHUHARA NeficTBHA B HEADOHE W BbiOE-
neHHA MM CODCTBEHHBIX MEOHATPOR,

¥ B3POCNONO OPFAHWMIMA

) @ ¢

MNONEPEYHLIA CPEA

M2

PETMCTPMPYEMEIA
TOK

—_—
20 Mo

CTPYKTYPA KAHAMA ALETUNXONWHOBOMO PELENTOPA HenocpeacTREHHD CO-
OTHOCHTCH C 8ro oyHKyWen, KaHan cocToMT M3 5 cy0uaguHWy, B KEKGoR 13 KoTo-
PhiX MMBETCA MO YETLIPS TPAHCMEMOPEHHLIX cerMeHTa. CermeHThl M2 BeicTHNaIT
KEHEN WIHYTPM, NOAOOHD BOUAPHRIM KNENKaM. Y 3MODHOHOE MNEKCNMTAIOLWY B pe-
UeNTopax SUSTUNXONHHE B KOHUEBEN MNACTHHKAN HEDBEHO-MbILEYHLIX KOHTEKTOR
ogHa CyULaguHHMLa WHAR, YBM ¥ BIPCCnbIX, KaHan am0pHOHANEHOMD peyanTopa xa-
pakTepHIyeTCA MEHBLIWM S3NEMEHTAPHEIM TOKOM,
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IPSC cHixaeT 3TY BEPORTHOCTL. [lpn
PETHCTPALHH HA HENBIX KNETEAX MOCne-
O0BATENLHEIE FHAYEHHA MAKCHMANLHOR
amnmutyas EPSC u [PSC neynopano-
ueHHO GRAYETYHPYIOT. JHAUKT, YTH TOKH
ABIRKOTCH PEIVIBTATOM MOYMTH OOHO-
BpemeRAOR CYTEPNOIHIHE KBAHTORbIX
NpOIEcCOB — BO MHOTOM TAK ®e, KaK
TOE KOHIEBOR NIACTHHEH B HEPBHO-

WHMH, 4TO B OTBET HA KBaHT MOMEKYN
HefipomMensaTopa, BeicBOGOMIaROHE-
CH H3 OOHHOMHOR npecHHAnTHYeCKoM Be-
IMKYMEIl, OTKPHIBAKTCE BCETD MHIlL
20—30" DOCTCHHANTHYECKHX [eLen-
TOpHBIX KaHANOs. ITO0 HA NOPAOOK
MEHBLLE, SeM B HEPBHO-MBILLIEYHOM KOH-
TakTe. Mo®Ho OymMaTh, 4TO B HepsHOR
CHCTEME TAKAA OMPaHMNEHHOCTh OTBETA
MOIBONALT OCYIIECTRIAATE TOHKYIO Ha-
cTpofixy Bo30YRIAOIIAX H TOPMOIHBIX
CHIFHANOE, TOCTYNANWMX K [NaHHOMY
HERPOHY.

Paspeinenne 3ITHX  KBAHTOBAHHBIX
NPOUECCOR B UEHTPANEROR Hepenofi cH-
CTEME NOIBONSET PAATHYATE MPLCHHAN-
THHECKHE H NOCTCHHANTHYECKHE GaxTO-
PBl, MEMALIHE B OCHOBE HIMEHEHMH CH-
manTadeckoft bdexTHEHocTH. Taxme

HIMEHEHHA PacCMaTPHBAIOTCE Kak no-
CNEOCTBHE TPEHHPOBEKH Hefliponos. B
CBAIH ¢ 3THM HayueHHe ddexTHBHOCTH
CHHANTHYecKON nepenaul MOoXeT npo-
NHTE cBeT Ha npobnembl obyueHHA H na-

MATH.

OHHEIE kSHAML! REAAKOTCH 4Yac-

ThH) CNOMHOR CETH CHIHANMBHBIX
MEXBHHIMOB, BXTIoYaomeR TaKse BTo-
PHYEHBIE NOCPEAHHKH — MOMEKYAbI, CHO-
cOBHBIE MEPEHOCHTh CHIHANB OT 0O~
BEPXHOCTH KNETOK K BHY TDPHENETOMHBIM
sfppexTopam nyTem aRpHYIMH uepes
UHTOMIAIMY. AKTHBROCTE MHOTHX TH-
NOB KaHANOE, PEArMPYIOWHX B NEPBYIO
ONepenl HA HIMEHEHHA MOTEHIRANA HITH
KOHOEHTPALHH BHEXTETONMHEIX MEIHa-
TOPOB, JABACHT OT ITHX BHYTDHKNETON-
HEIX COeOHHEHHR HMH MOOYMHPYETCA
uma. Honnkle kaEanel B cBOK OUEDEdb
OK23IMBAIOT PeUHNpPOKHOE OefcTBHE Ha
BTOPHUHBIE NOCPENHHEN: NOYTH BCE H3-
BECTHRIC B TAKOR PONH BEUIECTBAE TeM
HAH HHBIM 06pa3oM maanMoaeficTeyIoT
¢ ONpeneneHHLIMA HOHHBIMH EaHANAMHA
HENOCPENcTREHHD MWBO "epes apyTHe
MOTTEKYBl, B TOM YHCTE GePMEETh K-
Haikl, KATAMTHIMPYILHE NPHCOEIHHERHE
tochaTrex rpynn, M G-Genxu, xoTo-

PHIE COTPATANIOT PEUETITOPR ¢ epMen-

cTaHeT oucHb Bonpinofl, @ npH BRCOKOH
EOHUEATPAUNA KAMLUNHA OHH HAYHHAKT
OTEPLIBATECA MPH YMEPEHHOR aemomns-
PHIALUHH HIH 02XE NDH NOTCHIIHANE No-
KO,

Karanel, cnennduyecks yNpaBag-
1He NOTOKOM KANBIHA BHYTPL KIETEH,
CAMH PEryNIHPYIOTCA KOHOEHTpaumeH
HOHOB EKankuud. OHH OTEPMBANTCH B
OTBET Ha DENOMAPH3IAUNKD, HO HEKOTO-
PhiE THOB KAHANOB HHAKTHEHPYWOTCA
NpH BX0OE KAMLIHA B KNeTKY. 2TH CBAIH
MOMHO PECCMATPHBATH KAK MEXAHHIM
PETYNALME KOHUSHTPAUHA KaibuMs no
THIOY OTPHUATENLHOR 0GpaTHOR CRAIM;
CAM KaNbUul RBNAETCH BAXHBIM BTO-
PHYHBIM NOCPEIHHUKONM LA MHOTHX Kie-
TOYHBIX NPOLECCOn.

LEHAPHT

MPECUHANTHYECKWA
HEWFO

PEFTMCTPALIMA HA LENBIX KNETKAX, np¥ KOTOPOR N3ty
MWMETKE JAMEHRET O8biuHbIR MWKDOSNEKTPOM, NOCTHHE PeBD-
NIOUWOHWIWPOBANE MCCNBRORAHMA KNETOK MNEKOTTMTAIOWMX, B
YACTHOCTH HEAPOHOA. BOoaHWKNE BOIMOMHOCTE IrcCnepumMeH-
THPOBATE C HEOONBWWMMKA KyCOUKAMK HEPBEHOR TKEMM, B KOTO-
PhiX COCEAHWE KNaTKK COXPAHAIOT CBOM KOHTaKTel. MeTog ao-

CTATOYHO YYBCTBATENEH ONA PDEMWCTPALMK BO0YMIRIOWEro
WA TOPMOZHOMD TOKA, WHAYLUMPYBMOro B HEAPOHE KBAMTOM
(NopLUKMER) MONEKYN MEQWATODA, COABPMALMWXCA B OflWHOYHOR
ApecUHanTUYeCKoA BadvKynea (5 pamue ciipasa ). (Mpweegers!
BavHele M. WrepHa M3 MKCTUTYTA MBOULIMHCKMY WCCnegosa-
HAR m. Maxca Mnanka 8 NeAgensBepre.)
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TYYHAR KNETKA (cnesa) cexpeTwpyeT rucTaMHK M gpyrwe
COS[WHEHWA B OTBET HA CTUMYNLI, NOABDAWMEIS YEDa3 NITY
NUNETKY (B capagHHa ), MCNonsayR METOR NITY-KNAMN, MOMHO
MSMBDATE UIMEHEHWA BMKOCTHOMD CONPOTHENEHMA NNAIMATH-
YecKoR membpadul, COOTBETCTBYIOWME CNMAHMIC C HEA OgW-

HeynHBHTENBEHO, YTO NONBITKH CH-
CTEMATHIHPOBATE CTONE CIOMHYI CETh
B3aHMOonefic TEHA, BEMIOYARLYIO NETIH
oTpuuaTentHof obpaTHOR CBA3H W CH-
HEPrHIM, HATANKHBAIOTCA HA JIHAYH-
TeENbHLIE TPYIROCTH. Pﬂl."l[c‘l‘pal]]ll
AeXTPHYECKON AKTHEHOCTH, BOTHHKAKD-
et MpH CTHMY TEIHHE KNeTOK, OEAILIBa-
eTCA HeROCTATOYAOH [ONMA BLIABICHHA
cefzelt B 3ToH ceTH — ReoONOOHMO KOH-
TPONHPOBATE HEKOTOPLIE BHYTPHKIE-
TOYHLIE PETYATOPLL.

MeTon perscTpAOHA HA LETBIX KTET-
K&X NOIBDJINET OCYWIECTRIATE Taxof
KOHTPONE GRarogapa  BOIMOMHOCTH
BOANEACTEHA Ha COOEPKHMOE KIETOK.
INockonexy OTBEpCTHE, COSOHHAHOLEE
BHYTPEHHES MPOCTPAHCTRED MNHOETKH H
COOEPAMHMOE KIETKH, OTHOCHTENEHD BE-
MHED, ANGdYIHA MONEKYTT MOXET NETKo
NPOHCKOORTE B 00e cToponsl. 3TO co-
AMAET HEKOTOPEIE IKCHEPHMEH TATLHE ¢
JaTPYAHeRHA. B pasHux ONMITAX MO pe-
THCTPALHH HA DenkX KneTkax Buino 3a-
MEYEHO, YTO TOHKHE MEXAHHIME] PETy-
AALHA MOTYT AONPOCTY BRIMBIBATLCH:
MHOTHE PACTEOPHMLIE PEryIsTOPHLIE
COENHHEHHS TIPETEPNEBAIOT NPAKTHYE-
CKH HeorpanMucHnoe pasbapnesHse 8 OT-
HOCHTENEHD rpoManuHoM obbeme mame-
puTeneHoft  naTy-mumeTkH.  Tonsko
Ouelib MpOYHBIE KAHANB OCTAHOTCHE HMH-
TAEKTHBIMH.

33 HECKOMBKD NMET B0 MHOTHX Nabopa-
TOPHAX NOCTeneHHo OLIMH YCTAHOBMIEC-
HE HeoONOOHMBIE KOHUCHTPALHH BE-
MECT, KOTOPbIE OOMKHE MPHCYTCTBO-
BATH B MHMETKE 08 NOANEPKAHHA HOP-
MANBHOTO PYHKUHOHHPOBAHHA KAHANDE
pasnuukex THOOR. Mano-nosany npo-
ACHHTHCE 3ANYTAHHLIE BIAHMOOTHOLIE-
HHA PELENTOPOB, BTOPHYHLIX MOCPEl-
HHKOE H HOHHBIX KAHANORB, YTO NOIBOIA-
10 BOCCOINATE HEKOTOPLIE HI CHIHANL-
Huifl nyTef.

MITHAS,
KAHANOM BHYTDPL KIETKH,

NeEpeNaBacMbifl HOHHBIM
YacTo

BETIOUAET HIMEHEHHE BHYTPHENETOY-
HORl KOHUEHTPAUHH Kansima. Mel zann-
TEPECOBANIHCE TEM, KAKEM 00paszom pea-
AH3IYETCA Mepenada TAKHX CHIHANOR R
KAK OHA BRILIBACT K1eTOYHEIR OTBET; C
ITOR oenbio G0 peweHo ohoKyCHpo-
BATH HALIN HCCNEOOBAHHA Ha POMH Kafk-
LHA B CEXPEIHH.

B moeane onA TAKHX HoCMenoRaHHA
CReayeT HIMEPATE OAHOBPEMEHHO HOH-
HBEIE TOKH, KANTLIREBLIA CHIHAT W Cexpe-
LHI OTASABLHOR KneTkH. CoyeTanne pe-
TRCTPAUHH HA UEMBIX KIETKAX H METOLA
ONpelenedHs Kanslns, paspaboTanno-
ro P. Lisenom B Kamadopuuickom YHH-
BeEpCHTETE B BEPENM, 08T HEnnoxoe
npRbnMxeHRe K 3TOMY Haeany. Llben
NPEANOXHT HCMONBEIOBATE KPAacHTENb
fura-2, dnyopecieRIAR KOTOPOTD AIME-
HAETCA TIPH CRAILIBAHMH ¢ KaNbiHEM.
Mo 3THM HIMEHEHHSM MOMHO DBCCYH-
TATE KORUEHT ALK cBOBONHBIX HOHOR
KAMBLIHA.

Tpx nOMOILA METOOA NITY-KTAMI HA
UEMBIX KNETKAX Mbl PETHCTPHPOBANH M
HOHHEIE TOKH H CCKPELHID, NPHMCHHB
CNenyrolHA noaxon. KNeTkH cexpeTH-
PYIOT NPORIBONHMEIE HMH BELLECTEA MYy-
TEM IKIOUMHTOZA, KOTOPMA COCTORT B
TOM, UTO BHYTPHEIETOMHBIE BEIHKYNEI
(membpanasie Ny sIpLER), TOE 3anaca-
€TCA [AHHOE BLILECTBOD, CMHBANTCA C
nnaiMaTayeckofl membpanofi, a ux co-
nepuMoe  OCBOGOKNAETCA  HADYKY.
Mpn 3ToM MeMOpanHBIR MaTepuan pe-
JHKYNE BENHYIACTCA B INa3MATHICCKYHD
membpany, niouags KoTopof B peayiib-
TATE YBETHUHBACTCH. 3TO YBENHUEHHE
NErK0 ONPENeHTh no HIMCHEHHMDY
IEETPHYECKOH eMEOCTH  mMemOpabl,
NpoOopIHOHANEROH e nnomana. XoTs
ITO HIMEHEHHE BpEMENHOS HIH Hebone-
Hoe mo BEMHUYHHE, HIMEDECHHA CMEOCTH
OOCTATOMHO YYBCTEBRTENLHB, 4TOOM
MOWHO ObiN0 FAMETHTE CIHAHEE OT-
OeNbHBIX BEIHEYA © MONa3MaTHYeCKOR
mevOpasoft. [lns KneTok MBOTHE THIIOB
no 3ITHM JaHHBM MOKHDO BBRIEBHTE

HOYHOW CEXPETOPHOR BE3MKYNEbl. KAMOLIA KT CNWAHKWA Npo-
ABMABTCA KAK CTYNEBHLKA HE MPafUKE BMKOCTHOND CONPOTHE-
nexvA (cnpasa). [PoTorpadwK moGe3He NpegoCTABNEHLI
[. ®epHaHascoM, AaHHLIE perkcTpauwe — B. OnMepcom.]

CBRIbL MEXOY Ccekpeunnefl B BHYTPHEDES-
TOYHOH KOHUEHTPALMER KALIANR, 8 TAK-
e INEKTPOOHIHOMOTHYECKAMHA cobbi-
THAMH.

Mt Haywanu xpomaddHHEHME KNETEH
HAONOMEYHHKDR, EOTOPLIE BO BpEMA
CTPECCE CEKPETHPYIOT FOPMOHEI AOpe-
HAMHH H Hopagpedanuy. Hamm pannme
HCCNENOBAHHA MOKAJATH, YTO B ITHX
KIETEAX HMEIOTCA JABHCHMBIE OT MOTEH-
UHAME KANLIWEBLIE KAHANEL, BO MEOTOM
nopobHLle AHANOTAYHLIM  KAHANAM
HEpPBHBIX KneTok. TIpH CTHMYNSLHH
apoMadbHERBIX KAETOK MEKTPHYECEH-
MH HMIOYIECAMA WAH ANETHTXOMHHOM
KAIbUHERBE KAHANL OTKPLIBAMKOTCH H
BHYTPHEMETOYHAR KOHLUEHTPAUMA Kank-
UHA NOBLILAETCH, YTO MOMHO NEKO 348-
PErRCTPHPOBATE N0 HAYOPECICHIINH
fura-2. EMEocTHO® CONPOTHRMEHHE
mIaIMaTRYECKoR MemOpan TaKkKe BO3-
pmmT, YT ABAAETCH CHIHANOM ONTA
IKIOMNTOIE.

Ecn# B NHNETKE NPHCYTCTEYET Xena-
TOD KANbiMA (T. €. COEOHHEHHE, CBAIL-
BAROLLESE ROHEI KANLUHA), TO NOJABNRET-
cA K3K MOBRILIEHHE BHYTPHKMCTOMHOR
KOHIEHTPAUHH KAfbilHR, TAK H BO3pac-
TAHHE CMKOCTHOrO CONMPOTHBICHHA
sembpan xpomadduHEBIX kneTok. [Ipn
YBEMHYEHHH KOHUERTPALHH cBoDoaHOTD
EATLOHA B NHOCTES BEA0M0NaeTcA NnopL-
[ieHHe KOHIEHTPAUNH KATbUHA BHYTPH
EMETOK H EMEKOCTHOTO COTPOTHBNEHHS,
Bee 3TH peayneTaTh CBHOETENBCTBYIOT,
YTO CCEPCLHA FOPMOHOB Xpomaddmn-
HBEIMH KIeTEaMH MOOYHHACTCA TEM Xe
3AKOHOMEPHOCTAM, xakmwe Omimm ycra-
AOBIeHB KaTuesm w Munenw nns suine-
CHHA AUCTH/IXONHAS B HEPBHO-MEILLE-
YHEIX KOHTAETAN.

T4 Mbl MONEITATHCE pacTpo-
CTPaHHTh ITH HCCTENOBAHNRA Aa RE-
BO3BYOHMBIE CEKPETOPHEIE KNETKH, 06-
HAEpYHHIACH YIHBHTENLHAA CBA3L MEXK-
Iy Kanslses H cexpennet. ns 3Tnx ne-
chepoparifl 6GLINM BROpAHEL TYYHLIC
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KNeTKH, NPHCYTCTBYHILLNHE B COSOHHH-
TensHOR TRaHH. [1pH CTHMYNALEK rop-
MOHAMH HAH AHTHrEHAMH (4y MepOOHbl-
MH MOMEKYIAME) TH KNETEH CCKPETH-
PYIOT THCTEMMH H ADYIHE COSTHHEHHN,
YHACTBYHLLRE B BOCTIANATENEAOH peak-
LHH M WMMYHHOM OTBETE. TyMHBIE KNeT-
EH oCcoDEHRD NOOXOOHAH ANR HALHX
ONBITOB, OOCKOMBKY OHM 3aNOMHEHS
MADTHD YNAKOBAHHBIMH EDYNHLIMH CE-
kpeTopHbiME rpanynamni. [locne cTH-
MYNALHA B KNeTEax HabmonaeTes oNedk
HHTEHCHBHBIR  3KIOUHTOI: KMETONHASA
MOBEPXHOCTL, KAK NPABHA0, YBENHYHES-
eTeA B 2 — 4 pa3a 3a 10 —20 cexyua.

B xone nerpanynauiy (BbiceofoRme-
HHA JANACAFOILINA FPAHY/ MYTEM IKIOUH-
TO33) EMECCTHOE CONPOTHBAEHHE Nal-
MaTHyeckol MesMBpanLl TYIHEIN KNETOK
CTYNEHYATO YBENHYHBACTCA, OpHYEM
KAXOAA CTYNEHBEA OTPaMEET OOHHOM-
Hbifl AKT CAHAHHA MeMBpaHE! rPaHyisl c
knerounofl mesmbpanofl. Onuako pe-
rHCTPHPYEMBIC HIMEHEHHA HE OAHHAKO-
BB; MX AMINHTYNA BapeHpyeT BOmmIn
HEXOTOPOTD CPEOHErD IHANCHHN. 3TH
BAPHANAY OTPAKAIOT DAIMHYNHE B Pad-
MEPAX TPaHYM.

K Hawemy yIHBICHHIO, NOBLILIEHHE
KOHICHT PALlHH HOHOB KANLIHA BHYTPH
TYUHBIX KNETOK HE YCHIHBAND CEEpe-
MO, KaK 3T0 HMEND MecTo B Boabynn-
MBIx KeTkax, Bravane mbi oGBACHATH
ITO YTEKAHHEM H3 KNeTOE HE3aMEHHMbIX
sonexyn. Ho noigmes OKa3anock, 4TO
IR TYYHBIX KNETOK HY#EHBI HHbIE CTH-
MyMkl: ONpENENEHHEE TOPMOHRE] H aHTH-
reHsl, BO3AEACTRYA HA TAKYIO KNETKY HI-

BHE, MOTYT BBIIBATE MOLHYIO CEEpe-
unro mabo camu no cebe, Mubo cHEep-
MHYHO CHPHANAM  BHYTDHENCTOMHOTO
EANBLUHA.

Bee addexTHEHBIE CTHMYNIL HeENpe-
MEHHO BRITEIBAIOT PEIK0 BLIPAMEHHLI
KANBUHEBRIA CHTHAN — MOMEHTAIBHOE
VBEAHYEHHE BHYTPHENETOMHOR  KOH-
UEHTPALMH KANbUKA BoNee Yem HA NOPR-
0K, NOCNE YEro NPOHCXONHT CEKPELHA.
Bpemennbifl  BCTNECK  KOHUSHTPRIINH
EaneLHA 00yCNOBNEH TnasHs M ofpaiom
Ero BLICBOGOKIEHHEM W3 BHYTPHKNE-
TOMHLIX Aeno. Kpome 3TOro, B KIETKY
BXOAHT KAALUHA CHADYXH YEped He 18-
BHCHMBIE OT NOTEHUMANA KAHANLL, HO
ITOT NpOUECC HE BHOCHT C}"IIIECTBEII!I.D-
ro BENann 8 cexperopasift oreet. lawe
CUTTH BHYTPHKIETOMHAN KOHIEHTPALHA
KaNbUHA GHECHPYETCA HE HAIKOM YPOB-
He GNAronaps BEAONCHHIO B COmep-
WHMOE NITU-MHNETKH XeNaTHPYIOWeR
CMECH, ANCKBATHAS CTHMYNALHA KACTKH
CHAPYXH BblILIBAET €€ DONMHYH) Aerpa-
HY NAUHI.

Tem He MeHEE BHYTPHENETOYHAR KOH-
UEHTPALUKA KANLUHA OKAILIBAET B/HN-
HHE Ha Ty4Hbie KNeTkn. [Ipe oueHs Boi-
coxoft ee BETHYMHEE CEKPELIEA BCE XKE HAE-
YHHACTCA NOCNE HEKOTOPOR JANEPMKH.
FroT QaKT NEKHT, NO-BHINMOMY, B OC-

HoBe MBOTHX nyGnuEauHi ob HHIyuHpo- |
BaHHOR KanNBIHEM CEKPELHE B PE3yibTa- *
TE MHBEKLNA KANBUHA HIH  MOTEKYN,

o0eceyHBRMOLLINY BXO/ KANLLHMA B KIeT-
ky. Kpome Toro, nocne ropMoHamBHOM
HAH HAOR CTHMYAALHH YYBCTBHTENb-
HOCTE KNETOE K KANbIHIO 3aMETHOD YBE-

Hayka n obuecmibo

JHYHBAETCA: NOCTeOyHMLIEE MOBLILLIEHHE
ET0 BHYTPHKIETOUHOR KOHUEHTDALMM
YCKOPRCT HACTYTUNEHWE OerPaHYMALMH.
CrenoBaTensHo, B TYYHBIX KAeTKax
KAMBUHA ABNNETCH NHIUL OOHHEM HI HE-
CEQONBKHY DEFYIATOPOE CEXPEIHN.

Bee nocnenumue jaHHLe CEMOSTENLET-
BYHIT, YTO CEKPETODHBIE NPOLBCCH Ha-
NOASTCA MO KOHTPONEM CETH BIRHMO-
AeflcTBYIOUMY CHTHANEALIN nyTell, BO
MHOTOM NOSOGHEIX TEM, KOTODBIME MO-
OYMHPYHOTCA HOHHBIE KaHans. Kommo-
HEHTL! 3TOH CETH, NO-BHAMMOMY, TE He
CAMBIE: B NEPBYHD OuMEDEN: KRMLIH
{ocobenno B HeflpOHZX W HEKOTOPLIX
APYTHX THOAX KNETOK), FTODHYHBIE MO-
CPENHHEH, KHHAIE H, BeposaTHO, G-Hen-
kH. PerynupyloliMe cexpeiiiio BI3anmo-
nefcTBHA cefivac NHIUE HEMHHAKT Npo-
ACHATLECNR, HO DHEPTAHHA CETH, ¥NIPDABIR-
rowefl HOHHBIMP Kananamu, Gonee me-
HEE YCTHHOBNEHL! — TNABHEIM obpasomM
Gnaronaps MeTONY NITH-KIAMI,

B 3axmoNenHe CcneayeT OTMETHTH,
HTO 4YpelnbidafHAs YYBCTBHTENEHOCTE
METOOA M3TY-EMAMN NOIBOMKET BLIAB-
NATE MONEKYTTAPHEIE DETANH QYHELHO-
HHPOBAHHA KAHANMOB. 3Ta TEXHHKA Tak-
e OTEPRIBAET BOIMOMHOCTE HIYUCHHR
METLYARIUAX KIeTOK MACKOMHTARIIHY
H HX CHFHANBHBIX NyTel, KoTopwEe npo-
cnexHBalOTCA Gnaropaps  KOHTPOMIO
BHYTpHENeTORHOR cpenw. Meton secs-
Ma PEIVNILTATHEEH H B TO e BPEMA N0-
BOMBHO NpocT. M1 nageenicn B ooknna-
&M, 4910 dem Gonuiue wecnenosatTench
GyayT ero HCNOMBIOBATH, Tem Bonbiie
OTEPOETCH ENETOYHEIX CEXPETOR.

dpancuc X. K. Kpux:
Meghucmoghenv

Hetpobuonosuu

0 PPIHCHCE Xappu KoMmnToHe

Kpuxe ecTs 4TO-TO NOMTH CBEPXD-
ECTECTREHHO Beceloe. Yrofkw rnas u
PTa ¥ HETO BCE BPEMR MODLLATCA B Cap-
kacTHYeckol yxmbinke. KycTueThie Be-
nuie GpoBH TOpHAT, Kak pora. Ero pyms-
HOE MHIO BCTBIXHBAET SILE APYE OT CMe-
X3, 3 CMECTCA OH YECTO H CO BKYCOM.
KpHE kameTcd 0cODEHHO PAagOCTHBIM,
koraa palfHBaeT B NYX H npax Kaxkofl-
AaubyIE MION TERASHUHOIHOTO M HEYeT-
KOIO MBILIEHHA Bpode Moel TineTHOR
HAOEKB HA TO, YTO MBI, moan, obna-
gaem ceoBonof BoONH,

Mo muennre KpRka, naxe Takas, Ka-
IAN0CH Obl, NPOCTAA BELLE, KAK 3PHTCMh-
HOC BOCTPHHTHE, BEMOYasT B celn
mﬂ#“ﬁﬁll.ll-ﬂ HEPBHEIE BBIMHCTHTENE-
HElE MPOIECCHL. uTI} He caMoe MOWHOD

CKA3aTh O TOM, Kak fenacTcAa moboe
newxenne. Hanpumep, 8w Bepete apTo-
DPyuKy, — NPOAOMKAET OH CO CBOMM Npe-
VBE/THYEHHO PaIMEPCHHLIM AHTMTHACKHM
AKLEeHTOM, XBaTaR OOHY CO CBOCrD CTO-
na ¥ paiMaNHBAN €10 Nepeio Muofl. —
Macca BbivHCTEHufi [OM&HA COBED-
WHTECA, 4TO0L NOANOTOBKTL BAC K 3T0-
My OpienH., Bm co3amaeTe TOnNBKD
CBOE PEIIEHHE, d YTO JACTABKID ero MpH-
HATE, OT COIHaHKHA CKPRITO. Bam 310 Ka-
wercA ceobonoR, a HA CAMOM NENE ABITA-
E£TCA PEIYNLTATOM HEOCOIHAHHBIX dhak-
TOPOR H NPOLECCOBR.

Peur. w meducTodensiEas ynbibka
KpHEa cOOTBETCTBYIOT €r0 PEnyTALHH
OIHOTD W3 CAMEIX GE3RANOCTHRIX pe-
OYKUHOHHCTOB B COBPEMEHHON HAYKE,
3T10T HuIHE T5-meTHuil Guonor-reope-
THE Mpocnaspunck B 1953 r. coBepiueH-
HeiM coevecTHO © [meftvacom . Yor-
COHOM OTEPHITHEM CTHPATEHOR CTPYE-
TYPEI NEIOKCHPHBORYENERHOBOR KHCNO-

Thi, 4TO AAND MONEKYNADHBI «xmoy K
YEPHOMY HIHKYY HACNEACTBEHHOCTH.
Kpuk nponomsmn 3Ty paboTy B noka-
3a, KakHM obpaionm B JHK xoanpyer-
ci redeTHYeckas wedopmamus. On we
623 yenmexa JaHHMANCA TAKEE npobne-
sMamu GHONOrHH PAIBHTHA H NPOHCXD®-
OEHHA ¥HIHH.

Onmaxo 8 Teyenne nocnegsx 16 ner,
¢ Tex nop kak Kpuk nepebpanca ua Kesi-
Opnomckoro yHRBEpcHTETZ B Bemmko-
OprTansd B ConkoBckiaf HHCTHTYT DHO-
nornyecknx wecnemopannfl B Jla-Xofts
{irr. Kanuopuua), ero BHEMAHBE NPH-
EOBAHO K CAMOMY YEPHOMY HI BCEX YEp-
HhIX RIIHKOB -— [OAOBHOMY MO3CY.
I"naBnyr NEME OH BAORT B TOM, YTOGR
PAINOXHTE MO BHATHKY MEXAHWIM TyXa,
HIH CO3HAHHA; N0 70 MHEHHIO, 0O CHX
nop HeRApoGHONOrH HEIACTYKEHHD NMpe-
Hebperan® 3TOR cTopoHol MO3rosBoR
NeRTeNBHOCTH. #3TA OBNACTE HECKOMEL-
KO KOHCEDBATHBHA, — TOBROPHT KpHE.
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— B Hefl He OyneT BHEIANHLIX NOTPACE-
HLHX OTEPBRITHR. 30ech NPROETCA No-
NBIXTETb,

DecuenTpriM Kpuka nereanapen. oM
HHKOrda ne Bugan Opwmcuca Kpuka
COCPAAHH WM, — HACMELLLTHBD JaMe-
waeT Yorcou B nepeofl xe gpaze ceoeft
wknaccHueckofls knurK «dpofinan cmm-
panes (“The Double Helix™), npencrae-
narowieRt cobof POCNOMHHAHHA 06 OT-
EpuiTHH cTpykTypel [JHK. Cam e
KpHK nofaraet, 4To ecNH ero HHOroa 1
IAHOCHT, Tak 3T0 0T HEYAEPMMMOro
CTPEMAEHHS O0KONATBCA [0 CYTH Be-
e, «H MOry TEpneTh MHHYT NBai-
uaTk, — rOBOPHT ou. — Ho He
GOMBILES.

EpsE pano socnpmHan HayyHelli ma-
TepuaniinM. Poousmsce 8 1916 r. B
CEMBE KOHTPEraHoORANMHCTOR U1 CPeane-
ro knacca B Hoprremntone (Benmxo-
GpuTanms), oH K 12 romam OTEAIANCH OT
PENHIHH H CTAN «ArHOCTHEOM, Wpedy-
&IIIEHIID OTHOCHIINMCA K ATEHIMYD.
Ero kapeepa GHonora pacusena He cpa-
1y. Chavana oW wWiysan QHIREY B
KOuneepcuTH-Konnense » flopnone, a
BO BPeMA BTOPOH MHEPOBOR BOANEI pa3-
paGaTuiBan MHHB ONA BpRTaHCKRX BO-
OpPYMEHHBIX CHIT.

Mocne sofine, pewns, 470 ero Boms-
e HHTepecyeT BRONOrHA, OH NOCTYITHI
B ogny W1 kemOpromcemx nabopaTo-
]JH“, rae JIaHAMATHCE WCCNedDBaAMHHEM
CTPYETYPE! OPTaHHYECKHX MOMEKYn my-
TEM PEHTTEHOBCKOH KPHCTANTOTPARNHH.
Henoaro aymas, Kpng packpHTHEOBAN
NPHMERABIIHECHE B TO BPEMA METOOLI H
OpeanoXnn anbTeEpHATHRHLIE, Ero xon-
nery, mobopor paiapawenne («Kpug,
Bu packaunsaere nogky», — BOpYan,
BLICTYILAE OOHO HI ero MOA0IPHTENb-
HLIX KPHTHYECKHX EﬂMElIﬂI'II'Iﬂ,, BEIIAK=-
wEfica yuensifi flopenc Bpar, pyxoBo-
nuemni rofl nabopaTopuelt), norsnm,
YTO OH ITPaB, H NPHHATH ero Npennose-
HHHA.

Korpa Kpuk smecte ¢ YoTconom oT-
kpein crpyETypy JHK, emy OGeimo 17
NET, H OCTABANCH S1UE roa A0 DoTYYEHHA
cTeneHn noxTopa gunocodrn. On oT-
MEYEET, YTO B NPOTHBOMONOMKHOCTh
NPEACTARIEHHIO, COIIaBAEMOMY Goms-
LHHCTBOM Donee nosannx paboT, MHILE
HEMHOTHE YSEHLIE CPalY e NOHAIHA 3IHA-
qeHHe HX OTEpRITHA. YorcoH B Kpnx
nonyunnn Hobenesckyio npesusy (oo-
emecTHO ¢ Mopucosm X. D, YEnkuRcoM,
ODECMEYHBILIHM HX JaHHBIMH PEHTTE-
HOBCKOIO 8HANW3A) TONLKO B 1962 r.

K stomy Bpemenn KpHE 0 apyrue yye-
HEIE MPOAEMORCTPHEPOBATH, KaKHM 00-
pazom B JHK 3lanncana andopmatin
of AMHHOKHCIOTEX, W3 KOTOPBIX NO-
cTpoeds Genkn. B 1961 r. B oanH #3 cho-
wx peaknax Haberoe B nabopaTopHio (Xo-
TA H «IKCTEPHMEHTATOP B mywen, Kpuk
ofibuno NOBOARCTRYETCR HHTEPNPETA-
UHER WK MPEeICKalIAHHEM PelyETATOR

OPIHCHUC KPHMK HageeTCcR NOKAIATL, KAK paBoTasT Hey-
NoBMMOE coaHanwe. (Dotorpadwma; [Ox. APOHOBCKM.)

Yy RHX ICTEPHMERTOR) OH NMOKAIAN, 4TO
aTpunaeT» ochoradni JJHK xoaupyer
OOHY AMMHOKHCIOTY. [IMA NPHIHAHHA
HEKOTOPBIX M3 €ro rinoTe’ noTpebosa-
nock ropaino Gonsine apemedH. B ox-
TRGpe npownoro rofga B OEYpHAne
“Science” rpynna nccnenosateneh coob-
LUHAA, MTO CTPYKTYPE NPHCYTCTBYHO-
LUHX B MBILLIUAX, BONOCAX M EOCTAX Ben-
K08 OBLIHPHOTO KNACCA, KOTODBIE, Kak
HENABHO YCTAHOB/CHO, CENIAHBI ¢ Pa3-
BHTHEM DAKA W perynriMch réenos, nom-
HOCTBEC COOTBETCTBYET NpPeNcKalanHeR
Kpnkosm B ero NokTopcko OMccepTa-
IIHH.

B xonue 1960-x ronop Kpux nepexnio-
HHIICH C NTEHETHEH HAa 'ﬁ'llDJ'I'ﬂ'l'Hiﬂ paiBH-
THR, KOTOPad HIYVHACT «MHCTHHECKEOEX
NpEBpaliEdHe KOMKa KITETOK B MION0-
BYI) MYILKY, KalUATOTS HIH YenoBexa,
FaHABIUHCE 3THM, OH Gonee WNH MeHee
CO CTOPOHEI — W ¢ HIYMneHHem — Aab-
nroaan, kak B 1970-2 roas HecnenoBaTe-
NH HAYAMH PAIPabaTH BATE MOLIHEIE Me-
TOOM MAHHNYNHPOBAHRA TeRasmu. Ha
BONPOC, ONOMKHO M, MO erg MHEHHKD,
YETOBEYECTED WCMOMLIOBATE ITH IHA-
HHA IR yOy4LIIEHHA CRoell HACNENCTREH-

HOCTH, OH OTBeYaeT: «MoxHO CKAZaTS,
obA3IaHo».

Ho cuayana, Kak OH CYHTAET, NHIAM
nyxuo mwibaEmTeECA OT  yoTapesmmx
BIrNANOR, 0cofeHHO CBA3ARHEIX ¢ PemH-
rvefl, «OnHa HI CaMBIX CTPALIHLIX BE-
weit B 3anagnom mape # 8 CLHIA ocoGen-
HO — 3T0 TO, YTO MHOXKECTBD monefi se-
PAT B HECOCTORTENBHBIE ¢ HAYMHOMA TOY-
KH IPCHHA JOMBICTLI, — FOBOPHT OH., —
Ecnr xro-mmbynn ckamer, uto Jemne
senbiie 10 TeICAY neT, TO, NO-MOeMYy,
My Hago oOpaTHTECA K NCHXHATRY®.

To mxe camoe rosopunu 0 KpHke B
1981 r. mocne nosenennda KaurH «Cama
wcHes (“Life [tself™) 0 BOZHHKHOBEHHN
WHIHH, HANHCARHOR HM B COABTOPCTBE C
Jlecrm Opamenon #3 COAKOBCKONO HH-
cTutTyTa. B mefi npennonaraercs, 4TO
aceMeHan WHIAH OeinH JaBeCEHBI Ha
Femn KOCMHMECKHM Kopabnem, 3any-
IEHHBIM CYLIECTRBAMY C OPYTOR nnawe-
Til, 3Ta TEOpHA Tak Halkipaemofl «Ha-
NpaRmeHHOA NMAaHCTEPMHHY BCTPETHNA
HACMEILEY OPYTHX YY4eHslx, H cam Opn-
WeN HEIBAN e HENaBHO «CBOEro pona
wiyrkofin. OnHaxo Kpex nacTaHBaeT,
4YTO, VIMTLIBAR cnabocTs Boex TeopwH
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ICMHOTD MPOHCXORICHEA EHIHH, Ha-
NpABNeHHYH) MAHCOEPMHK BCE XE Che-
OYET CUMTATE #CEpbeInoll BOIMOMHOC-
ThHIOW,

YeTofuHERIR HHTEPEC K FONOBHOMY
MOy nossunca ¥ Kpuxa g 1976 r. Ero
BKNAA 3ECH BO MHOTOM CBA38H C COKDY-
IWHTENBHOR KPHTHEOH NOAXOOOR, KOTO-
PLIE OH CYHTAET HeBepHeiMH. Hanpm-
mep, Kpuk npenynpesnaeT o wnaryb-
HOM BAHAHHH® EKOMMNOBHTEPHBIX MOOC-
neft Mo3ra, NOOYEPEHBAR, YTO KOMIhIO-
TEPLI CKOHCTPYHPOBAHLI N0 NOMHYECKHM
H MaTEMaTHYECKHM CXEMaM, TOTOA Kak
ecTecTBenHEIl oTGOp NEMMT OpranHi-
MEI H3I 9€ro NONane H Kak Nonang —
wiTHIIE O paboTanon.

KpHK CKENTHYECKH CMOTDHT TaKMKE
HA HEKOTOPEIE BCMEKTHI «HEPBHBIX CE-
Tefw, T. £, KOMNLHOTEPOR, NepepabaThi-
BAIOWIAY H HAKAMIHBEAIOWIHY HEQOpME-
HHI} HE MOCTENOBATENBHO (B Kasanif
OAHHBIA MOMEHT TONBKD B OOHOM MEC-
TE), & NAPAMNENEHD BO MHOIHX MECTAN
sanonobue Toro, Kax, no obwemy mMHe-
HHio, paboTaeT modr. Ou ocobenno He-
0NoDPHTENEHD OTHOCHTCAE K MOMIENH
HepBHONR CETH TOAOBHOTD MO3TA, HAILI-
BaEMOR  «HEPDEBHEM  JADBHHHIMOM®D.
[Mpeonoxennan GnonoroM Ixepanaom
DoenbmManoM  #3  PoxdeniepoBckoro
VHHBEPCHTETA, OHa HCXOOWT HI TOTO,
YTO MBIUIEHHE BOTHHKNC B pEIYNLTATE
KOHKYPCHUHHE MeXny rpyiiamMH nefipo-
HOB, COOTBETCTBYHOLIAMH PAIHBIM CRe-
naM NamMATH.,

Kpux nyGnnuno o6BHHEN InensMana
B MECKHPOBKE He CIHILUKOM OPHIHHATE-
HEIX Haen # ABIMOBOH Jasecof
Waprodas. oenbMaH, obnagaroiumnh,
noaobfno Kpuxy, He Toneko Hobenesc-
Kol npesMuch, HO H MPOYMHBIM CAMOMHE-
HHEM, B CBOK) OWEPENb HALIEN ero KpPH-
THKY HEKOHCTPYKTHEHOH. 3THM NETOM
OH NepexoanT B CKPHONCOBCKHA HHCTH-
TYT, KOTOpPLIl HAXOOWTCA B OBYX IIarax
or Conkosckoro. KpHE HCoKmouyaeT
OMHOBCMYK KoHpoHTaumi, «HA He
CUHTAN HAC CONMEPHHKAMH, — FOBOPHT
OH H DoDARNAET, TOMHO PACCYHTAB nay-
y. — Ho, oymMar, oH cHHTAET».

Onnaxo KPHE 0ONYCEAET, YTO HOCTE-
NOBAHHA HEpBHBIX ceTefl mMoryT ObITh
nnogoTERopHEIMH, B 1983 r. on BMecTe C
I'pemom Mutunconom w3z KemOprms-
CKDOTO YHWHBEPCHTETA JAMETHI, NTO
KOMNOBIOTEPHAR MOOENL TaKHX ceTel
NPH NEPErpy3ke JaHHEIMH HEOT 02 BE0a-
ET WNCCEA0BOCNOMHHAHNRY, aKTHYE-
CEH HBARHWHECH KOoMOHHALHAMH pe-
ANBHLIX chenos maMAaTH. OHH npeano-
AOMHIAH, 4TO MOIT cNOCobed CTIeUHANE-
HO HCMONBIOBATE Tako# MEXAHHIM BO
BpeMA cHa, 4ToDBl CHHINTE TMEperpy-
WEHHOCTE HHpOopMaumed: PeIyNIETATOM
atore G¥IyT CHOBHIEHHA.

OcroBrbie younua Kprka Kax Hefipo-
Guonora BeIMH NOCEAILEHE (DEHOMERY
eme Gones HENDHATHOMY, YeM CHOBHIE-

HHA. Yoxe Ha paHHHX Tanax paboTm B
ITOM HaNpPapneHHH OH PEIAN Cocpedo-
TOUHTBCA HA IPHTENBHBIX NpeIcTaBne-
HHAX kBK w«nybnepes CO3IHAHMA, TO-
CEONBEY MHTEPATYPBI 00 IPEHHI0 Geino
muOro H obwem ee BeicTpo poc. [lo
NpeanoaoxeHHo Kpuka 8 OCHOBE BCex
hopM COIHAHHA, BENOYAR CEHCOPHOC
BOCTIPHATHE, 3MouMH o abcTpakThoe
MEILLTEHHE, MEMHT OOHH GyHAAMEH-
TanbAbM MEXAHHIM, COMETANILHA BHH-
MEBHHE ¢ KpATROBPEMEHHOH NaMATLIO.

PDeRoMEH BHHMAHHA ONBATHIBAET HE
TOMbKO NPOCTYIO NepepaboTey HHbGOD-
mManHK, YTobel NpoOAEMORCTPHPOBATE
310, KpHE BRITACKMBAET mMHCT GyMarH
C0 3IHAKOMBIM BCEM SepHO-DENbIM y3o-
poM, KOTOpPLIA KEaseTca To Genofi sazof
Ha wepHom Gone, To gBymAa obpamen-
HBIMH OPYT K APYTY YEPHEIMH CHNYITE-
MH MENOBEMECKOrT THUA B npoduns. Xo-
TH B JAHHOM CMYYAE IPHTENEHAR HHQOP-
MALHA, NOCTYNAKILLAR B MOIT, OCTAETCA
OOHOA H TOR e, OHa BOCTIPHHHMIETCH
no-pazsomy. Kakne naMeneHna B Moare
COOTEBETCTEYIOT ITOMY NEPEeXnioucHHio
BHHMAHHAT

Kpux # Hefipobuonor Kpuctod Kox
H3 KannopHHRCKOrD TEXHONOMHYECKD-
ro HHCTHTYT& [ANH cBofl OTBET Ha ITOT
Bonpoc B 1990 r. Ha cTPAHMUAX HIOAHHA
“Seminars in the Neurosciences”™. OHH
OTMETHIH OTEPBITHE, CASTAHHOE ABYMA
rPYINAME  HEMEUKHY Heonénoka Temne:
KOrga KOWka BOCTIPHHHMAET KaKylo-To
CUEHY, HEXKOTOPLIE HEAPOHE B €€ IPH-
TensHoH Kope reHEpHpYIOT JNeKTpHue-
CKHE HMITYNECH HCKTHOMHTENBHO BRICT-
po — npuMepro 40 pa3 B cCEYHOY. 3TH
HMIYNBCHPYHOLLHE HEPOHEI, KaK Npen-
nonoxin Kpuk o Kox, cOOTBETCTRY-
HIT TEM ACTMEKTAM CUEHEI, HE KOTOPBIE
#wuBoTHO: obpawEaer Buumanne. Ecnm
npeacTasnTe cebe peck HabDop wHelipo-
HOB, CTHMYIHPOBAHHLIX OAaHHOR CLe-
Holt, Kax orpoMHYHO WYMALLYO Ha pas-
HBIE A@0L TOANY, TO NYNLCHPYIOWHE
HEflpOHBL — 3TO IPYNNa TEX, KTO BHE-
FANHO HAYHHAET *II"".ﬂETh» B OOHOM
kmoye, B cnoydae yiopa THOA Ba-
Ia—CHNYIT CHAYANa «TryOIHTs rpynna
HefipoHOB, COOTBETCTEYIOLIAA Base, a
IaTEM OHH BOIBpALLAIOTCA K GecrnopR-
OOYHOMY IIYMY H BEMOMACTCR rpynna,
COOTBETCTEYHOLUAA CHITYITAM.

V Kpuxka no nosoay sTofl TeopHH
ECTh KOE-KEKHE COMHEHHN. B ymomaxy-
ThiX ONBITAX HEMEUKHX YYEHEIX HMTYTh-
cauHs HaGnooaAnacs ¥ YacTHYHO aHecTe-
IHPORAHHEIX KOWEK; B JanbHefInnN 3Kc-
NEPHMEHTAX, B KOTOPBIX HCTIOIbI0BA-
AHCE YHE MOMHOCTHI GonpcTBYIOWHE
WHBOTHBIE, Takoll HMOyNbcaunH B ob-
nacTAx, omngaswmxch Kpukom n Ko-
xom, ne ofmapywunocs. Ho sens, xax
orMedaeT Kpuk, crpyktypa JHK Gsina
PACIUH(POBAHE TONBKD TOCHE MHOTO-
HHCAEHHBIN wiankcTapToes. «Hayunoe
HCCneaoBaHnre B NeficTEHTENLHOCTH N0-

xowe Ha paboty B Tymane. [NMpooenra-
CIILCH MPAMO-TAKH HA OLIYNIL. A DOTOM
OPYTHE, YIHAE O PEIYNLTATAN, YAHBIR-
HOTCA, KAKHM MPAMBIM Bbin myTh».

Hame Kpux cornaluaeTcs, 4To, Bo3-
MOMHO, CYLIECTBYIOT NPeoentl no3Ha-
HHA MBLILICHHS C MOMOIILK TOYHEIX Ha-
vk. Hanpumep, WMEHHO WI-38 TOMD, ¥TO
ronosHol  MO3IT ABMRAETCA [OETEPMH-
HHCTCROM ceTemof, oH He MoXeT BLITh
NONHOCTEHY MPCOCKA3YeMBIM, CTOXa-
CTHYECKAN TEOPHA NPOJCMOHCTPHPOBE-
Fia 3TO ANA MHOTHX CHAOMHBIX CHCTEM.
He wMcxmoumeHo Takme, NTO COIHAHHE
BEMIOYAET B ce0f NPOLEcchl, KOTOPRIE,
KK KBAHTOBAA (PHIHKE, NAPATOKCANBHBI
H Kpafiie TPYORE! A0A noxsManus. Kpo-
ME TOre, CYWECTBYIOT #KAYecTBaA»
(3TOT TepMHH HCNONBIYETcR dunocoda-
MH LA 000IHANEHMN TAKHX ACTIEETOR
BOCTIPDHATHA, Kak, CKamem, LUBET), No-
IHABAEMBIC B OOpPEOENEHHOM cMBIChE
TONEKD CYGBEXTHBHD,

3TH TOHEHE NA3EAKH B HENPEKIOHHOM
MATEPHANHIME OTYACTH YTCIIWIH MEHA
K KoHuy Hamedt Gecensl. OoHaKo noToM,
korga KpHE NpoBOMAn MeHA B3 CBOEMO
KADMHETA B MBI POXOIHIH MHMO CTOMA
¢ obnemHCcTOR cTOnKOH GyMar Ha Hem,
OH YNOMAHYA, 4TO 3TO Nepebie Habpo-
CKH €70 KHHIH O Mo3re ¢ paboyrm naipa-
uneM  ollopasuTensuas runoTeIas
(“The Astonishing Hypothesis™), u ¢ te-
CROMLED HanyckHoR Ge13aboTHOCTHIO
NPEANOMAT, ECITH ¥ MEHR ECTE METAHHE,
BIMMAHYTE Ba nepewmil abzau. Ecre-
CTBEHHO, A ¢ DnarogapHOCTHIO COrna-
CHJIICA.

«llopasnTensHan rinoTesa, — rosBo-
PHTCH TaM, — COCTOMT B TOM, 4TO BaLUH
PAOOCTH H MNEYANH, BAIIIH BOCNOMHHAHAA
H aMOBUHM, Bame YYBCTBO cCobCT-
sesHoro “ A" 1 ceobona Bomm — Bee 3TO
dakTHueckn He GOnee Yem NPOARNEHHE
NERTENBEHOCTH OFPOMHOIO  KOMIUIEKCA
HEPBHBIX KAETOK H CBA3EHHBIX ¢ HHMH
monexyn. Kax euipainna Bel 310 Anmca
n3 ckaiok Jlsronca Kapponna, B npo-
cT0 mMewok HefipoHoew. H cmoTpio
Ha Kpuka: Ha ero AHUE YXMBINKS 00

yief.
Lxeon Xopaan

Henodxooruwee mecmo

CKATH noBciogy TOMEKO LIS TO-

ro, yTobs HaliTH B CAMOM HeToa-
xonmues mecTe?! ACTPOHOMEL, BERY-
Li{HE NOMCK NPHIHAKOE NaneT, obpama-
HOIENCA BOKDYT ADYIHX 3BE3f, IHAIOT,
4TO 3TD Takoe. B Tevenne necAatuneTHi
OHH BuIGHPanH ase3ns, noaobHee Co-
MHOY, ANA MOMCKA NIAHETHBIN CHCTEM
THNa Hawed ConHeyHol CHCTEMBI, 3TH
NONBITEN OKa3ANHCE De3yCnelHEIME, A
NEPBRELIE CYIIECTBEHHBIC CBHISTENLCTRA B
f0/b3Y CYIISCTROBAHMA OATEKHY MIaHeT
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Buinm HalaeHb! HCCACAOBATENRAMHE MY IIh-
CAPOBR — ITHX KPOMICYHBIX, CREDXNAOT-
HBIX GHCTPOBPALUAILIMCH «3BCIOHBIX
OraproB», OCTATKOR BIPLIBOE CBEPXHO-
BBIX.

B supape A. Bonmman w3 O6cepeaTo-
pus Apecwbo B Tlyspro-Puxo #u
A. Ppefin w3 Haunonansioh pagmoac-
TPOHOMHueCKOR obceppaTopun coob-
WIHAH, 4TO BOKDYT mnynscapa PSR
1257 4+ 12 (B 3TOM oBOIHAYEHWH JAITH-
$poBaHEl KOOPOHHATEL MYNECAPA Ha He-
0e) ofpamanTca OBe HTH, MOWET OLITh,
TPH NN3HETLI. 3TOT NYNLCAP, HAXOIH-
IHACA HA PACCTORHHHE owxono 1500 ce.
ner B cosseanuH [eébw, Obin OTKPHT
Bonmsanom B despane 1990 r,

Berope nocne cBOEr0 oTEPLITHA Bon-
wHaH obpaTHn BHHMEHWE HA CTPaHHOES
nosenenne PSR 1257 + 12, INMpw spaine-
HHH NYNECAP0E HX MOIMLIHLIE MATHHTHLIE
NO/IA FEHEPHPYIOT PEIKHE BCTINECKH Hi-
NY4EHHR, PErHCTPHPYEMBIE HA 3emne,
PagHouMnynecsl NynLCcapos, KAE npa-
BHMO, BhicokocTabunedel. Ho panomno-
HMnymeckl oT PSR 1257 + 12 wxoroa
CNErKa ONepexaT «DacnEcanHe», a
HHOr O3, MANPOTHE, HEMHOTO 3ana’idbl-
BioT. Kpome TOro, 3TH OTENOHEHHS
NPOACXOORT HE cnydafineiM oGpazom —
BLIRBARIOTCA [BE HaKNAILIBAHOUIHXCE
apyr Ha Opyra UAERA ¢ nepuonamu 98,2
H 66,6 IEMHBIX CYTOK.

Bomusan NpeanonasEnn, YyTo NpHYH-
HOH TAKHE NEPHOOHMECKHX BapHaLMi
CNY#AT OBa HEBH oMM X 00BExTE, ObDDa-
WIAIOIIAXCH BOEPYT nynecapa. Korma
nyNLCap OxashiBacTcA GNA3Ko K 3emne,
£ro HanyueH o TpebyveTon MeEHbILE Bpe-
MEHH, 4TOOE! DOCTHYL IeMIH, NO3ITOMY
CHIHANEI NPROLIBAIOT PAHBILE, W HaobOo-
poT. Ha ocnoBe 3THX MANLIX (BCErD OKO-
no 900 km) xonebauuft nynbcapa Bon-
wman B Opeiin NPHILNH K BLBOOY, 9TO
HEBHIWMEIE TENa — 3TO HE IBEINM, a
TNIARETEl MACCAMHE OEOMO TPEX ICMHLBIX.

Heropna nowncka nnaneT BOEPYT ApY-
THX 1830 H300HIYeT NOMHBIME OTKDEI-
THHMH, B TOM YHCHE H NYNLCAPOR C NINA-
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MNAHEThI, ofpawyamnuWwecs BOKDYT NyNeLCApa (CNesa BHMIY ),
pacnpefengHil NO TOMY X8 JaKOHY, YTC KW NNaHeTel B0 BHYT-
peHHWX obnacTAx ConHeYHoM cMcTeMmel (cnesa seepxy). Cy-
WeCcTBCBAHWE ITHX NNAHET CNeayaT M3 BapHaLHiA pagronany-

YeHWA NYNLCapa (BBEpxy ).

reTamu. B mone 1991 r. rpynna panouo-
acTpoHOMOE B3 MaHuyecTepcKOro YHH-
BEPICHTETA OTKDPLINA NAAHETY ¥ OPYIOro
nynecapa, PSR 1829-10, no 15 aupaps
1992 r. A, Jlafu, OOHH W3 WNEHOB IPYT-
nel, coOBUINN AMEDHEAHCKOMY acTpO-
HOMHMECKOMY OBIIECTRY, UTO B HX OaH-
HEIX COOEPMATACE HeDoLILAS OWHOKE B
HIMEPEHHOM NOAOMKEHHH NYnbCapa.

Tem He MeHes ACTPOHOMLI OTHECTHCH
C OOBepHeM K OTEpBITHIO Bomuuana ®
dpefina. A, Pacwo, KoTopeiil B cOTpY.I-
KopHenickoro YHHBEpCHTETa paspabo-
Tan TECT 078 NPOBEPKH Peal:HOCTH
Tan TeCcT [NA NPOBEPEH PCanbHOCTH
MAAHET, 1AABARET, ¥TO «B CYLIECTBOBA-
HAH NOIAHET HET HUKAKHX COMHEHHAR.
Pacno yxaskiBaeT, uTo YOEOMTLCR B Cy-
LWECTROBAHAN MNAHET ¥ NYNLCAPOB 00-
BONBHO Nerko. [PABMTALHOHHOE BIAH-
MOneACTEHE NIAHET A0/KHO BRIILIBATE
BOIMYIIEHHA WX OpOHT, 9TO BEOCT K OT-
YCTAHBEIM H YHHEKATBHBM HIMCHCHHAM
B0 BpeMenax npHbLITAR cHrHanocs ot
oyNLCApoE. TakHe WIMEHEHHE OOEHEL
BLABMATECA B TIPpEIenax OQHOIO — TPEX
net. Ecnu a1o Dyner AMenno Tak, wpe-
ANLHOCTE CYILIECTEOBAHNS NnaneT Byner
HEeONPORCPXEAMOH Y, — ropopHT Pacuo.

OcTaeTcs BONPOC O NpUpone obpaio-
BAHHA NaNeT Ha opbATE BOKPYT NyNk-
capa. Muorse TEopPETHEH BIOOXHYIH C
obnervennen, ¥korna Jlefin onposepr co-
ofmenne o nnaveTe y nynecapa PSR
1829-10. Bapris ceepxnoBo#l, npeepa-
THBIUHMA UEHTDATLHYIO IBEINY B HEdT-
POHHYIO IBEIOY, C HEHIBERHOCTEID pai-
pyLmn Gkl AMH OTOPOCHA CYLIECTEOBAR-
wse 0o 3toro nnaversl. [Momckn paym-
HOTO OOLACHEHHA TOro, KaAK NMAAHETa
MOT/IA NONACTE Ha OPOHTY BOKDYT NyJk-
capa PSR 1829-10, oxazanuce cnomuod
samaveft, TMynecap mononolt, mosTomy
Gein0 Mano spesend AnR obBpalonaHna
MNAHET, H BPALLAETCH OH MEONEHHO,
T. €. ¥ HEro He BuIN0 BOIMOMHOCTH [ITA
TECHOrO BIAHMOISRACTEBHA C Opyrof
ABEInoil co BpEMEHH BIPLIBA CBEDXHO-
BOft.

Mynecap Bomuuana OTHOCHTCE K
Knaccy upesssiuaiino GelcTpoBpaIaio-
LUMXCH, TAK HAIBIBACMBIX MHEATHCCKYHI-
HEIX OYNLCADOE: MEPHOO M0 BPALLICHHA
coctasnser 6,2 mc, wnu 162 obopoTta 8
cexyHay. CuMTa0T, YTO TO CTapsie
MYARCAPSL], KOTODLIE NpHOGPEeTAKOT BE-
WECTRO OT CEOSrD BAMINGKALIETD KOM-
NMOHERTA, uTO ¥ BEOET K VBCAHMEHMIO
CROpOCTH spaliesms. OCTATKH raa Mo-
[YT CO BPEMEHEM NPCBPATHTHCA B TNA-
HETE,

B wacrommumee wpems v PSR
1257 + 12, kax ¥y MEOTHX MHENTHCEEYH-
HLIX NMYNECAPOB, HET IBEIAHOTD CIYTHH=
ka. Muorme TeopeTHKH CHHTANOT, WTO
IMEXTPOMATHHTHOE HINYUEHHE BHICOKOH
IHEPIHH ¥ MNOTOK MACTHL OT MyNLCApA
MOFAH Pa3orpeTh ero Gonee KpPYMHLIA M
MEHEE NPOIBCMUHOHHPORABIUIAA CcTIyT-
HHK ¥ O8Ee BLIIBATL Ero HCnapeHne.
HeficTenTeneno, wWegaswo Habmona-
MHCH OBA OyABCAPA, HCOAPRIOLINE CEOHX
ape3gnbix cocenefi. M. Tasauw w3 Jla-
BepMOpCKoll HanmMonansnoli maGopaTo-
PHH BLINONHHA PACYETE! HA CYmep-
KOMOLIOTEPE, MOKAILIBAIOIIHE, YTO
YACTh BLICBODOOWBINETOCA raja MOMKET
ofpaioBaTh BOKDYT NYMLCAPA YOTOMUH-
BLift OHCK, OOCCHEYHBAIOIHA “ChIDBE:
onrn obpazoeanus nnaner, [lnaserwm
MOTMH BOIHHENYTE H H3 OCTATKOB pai-
PYILIEHHOMN IBEIOEI-COY THAKA.

OuEBHONO, YTO HEKOTODBIE MY NMLCADL!
BIAHMOOEACTBYIOT co IpeINAME-
cNyTHAKAMA. OOHAKD HenLIA VBEDEHHD
YTREDEAATE, 9TO TaKWe pIapmMomeficT-
BHA BeOYT K obpazosanmo nnaxet. Ho
ECAH OKAMETCH, ¥TO NIAHETHAR CHCTEMA
y PSR 1257 4+ 12 — peansBoCTL, TO ITO
MOM®ET BRITE DOCTATOYHD OBIHM RENE-
HHEM. 42TO YPEIBLINANHO BOMTHYIOLIEE
oTEpeITHE, — roRopHT C. Bycnw wa Ka-
nudopaHickoro VHHBEDCHTETA B
Canta-Kpyce. — Boamoxno, obpaso-
BAHHE MMAHET — HE TAKOR cnomHBIR
MpOnEct, KAK HaM NPeACTABAAMOCHY.

Kopu Mayaan



TekcTypbl U CTPOEHHUE

BcenenHoit

Pu3mkKa anemMeHTapHbIX YacTuy faeT HOBbIA KoY K pasragke
MPOMCXOXQEHNA CTPYKTYpbI BceneHHoW. ABTOpbI cTaTbu
npegnonararT, 4To fegheKTbl NEPBUYHOIO NONA, Ha3biBaeMble
TeKCTYpamiu, NOCAYXKHNn 3apogbiwamMm ranakTuk U X CKOMneHmun

OEVWBUA H.CMEPrEN, HEWN IXK.TYPOK

MHCAHHME nNpORCXDAICHHA W

ABOTIOLHH CTPYETYPEI Beenen-

HOW — OOHA H3 CAMBIX TPAHOH-
OIHBIX W BOMTHYIOWIMX 3408y, ¢ KOTODS -
MH CTOMKHYNACL COBPEMEHHan Havka, B
HOBBIX 06300EX B PACIIPCOCTCHITH TATAK-
THE O0HAPY MHBAKTCA ONPOMHBIE Y3k -
PH H ChOH, NPOCTHPAKMIHECA HA COTHH
MHITHOHOR CRETOBRLIX 1eT. HenaBHO ac-
TPOHOMAaM YOANOCE OTEPEITE OMEHE
CTaphie, MANEKHE NANAKTHEH H KBA3aPhi.
Tounkle WIMEPEHHA, BLIMONHERHEIE ©
nomMowew coyTHHEa COBE (Cosmic
Background Explorer), noateepsaaioT,
4TO BOE NPOCTPAHCTBO NDOHKIAHO Ypea-
BLINAHHO OOHOPOOHBIM MHEDOBOSTHO-
Dbl HAMYYEHHERM, NO-BHONMOMY OCTAB-
IUHMCA OT PaHHBY CTAIRA IBOJTFOLHH
Beenennon, YTo0w NOHATH CBA3L ITHX
ARITEHIARA, EOCMOMDOIH NpHBACKAROT
HOEH, ONHPAFOIIHECH Ha (HIHKY AEMeH-
TapHex vacTH. HanBGonee nonynapras
H3 HHX — MOnens paiayeatoiefica Boe-
NEHHOR — YCNeHD ONHCLIBACT MHOMHE
acnekTwl cTpoenns Beenennoft. Ho mo-
ek He NOIBONAET ODLACHHTE KpyTHO-
mMaciTafHOe CKYUNBAHNE FANaKTHK WITH
CYIIECTROBAHHNEC CAMBLIX KBa3lapoB.

Mul HCCTCOOBAMH ANBTEPHATHEHYIO
HAOEKD, KOTOPaA, [0 HALNEMY MHEHHKD,
nomaHa Opna MOAHOCTBHY oGLACHHTE
thazy madnsiuy (pAIAYBAHHA), HCEMO-
4HE G OCHOBHBLIE HEROCTATEH. Hawa ru-
NOTEId CBAMAHEA ¢ MEXAHHIMOM Hapye-
HHA CHMMETPHA — TMARHEIM MTPONEcoOM
B TeopHAX GHIHKR NEMEHTADHEIX 4a-
i, HapyumeHse cHMMETDHH BEOET K
obpaloBaniiy  KOCMHMYECKHX HEOIHO-
poAHOCTER, HATLIBACMBIX TEKCTYDAMM,
KOTOPBIC MOABMINCE, NO-BROHMOMY,
sckope nocne obpazosanks Beenennoi,
TexcTyphl MOFYT CHAYKHTE JAPOALILIE-
MM ArPEraToR BEILECTEA, NMPEBPaLIan-
WETOCH B XOMOE 3B0MHIHH B FANAKTHEH H
HX cronaenna. M3 rEnoTean TeEKCTyp
CNenyeT pPaa NPelckaiannfl, KOTOPRIC B
Gnuaaniies BpeMA A0THHE OEITE Npo-
BEPEHEI AaHHEINMG HaGmonenstl.

[MoneITE® NOHATE COOLITHA NEPBRIX
MrHOBEHRI nocne poxaeHud Beenennok
MOTYT NOEAIaThCA MPCTEHUMOTHBIME.

Tem He MEHee TEODHA PaCLUMPHIOLWEACH
Beenennod (Mmonens Bonsinoro sipniea)
— KOHUENTYANbHAA Gasa coRpeMeHHOM
KOCMONOTNH — B.NOCACAHAE MNOdbLlI HH-
TEHCHBHO pajpHBanack. Oua obecneun-
BACT MpOCTOC H My e THBHOC ONHCAHHE
GHINYECKHX YCNOBHA Ha NpPedIUecTBY-
WIHX CTAOHAN FBOMIOLUHE BINOTE 00 MO-
MEHTH TBOPCHHA.

CornacHo CTRHOZPTHOR KOCMOMOrH-
ueckoi mofénu, Boenénwas, BEMOuasn
BCHY MATEPHH) H BCE MPOCTPAHCTHO, BO3-
HHKNA B BHAE TOMKH BECKOHEYHO MANBIX
paamepor 10—20 mipno. meT Hazag W C
TEX MO HENPEPLIBHO paciukpaeTca. Oc-
HOBHBIM CBHACTENLCTBOM B [OIBIY
crannaprTaoft kocmonormyeckofl mMone-
JH CNYXHAT Habnonaemoe PacilHpEHHe
Beenennoil, ¥ nancHHBE TATAKTHER Bhi-
rnAnAT Bonee KpacHBIMMH, 9YeM HALIH
Dnmuaiiinne cocenl. 3To 0IHAYECT, 4TO
HCIYCKAEMBIT HMH CBET CMELLACTCA B
ANMHHHOBOMTHOBYH) CTOPOHY, [0 Mepe
TOTD Kdk OHH YOATAKTCA OPYT OT APYTa.
O0paTe KAPTHHY PACIUMPEHHA BO BRE-
MEHH, MOXHO YCTAHOBHTE, 4TO Beenen-
HaA B HAYANE paclidpenHs Onima rops-
yeit 1 nnoTtao#l. CospescHias Boenen-
HAA NPOHHIAHA MHEKPOBOSTHOBBIM H3TY-
YEHHEM, OCTABLUMMCA OT FTHX PaHHHX
CTaan#t ee somounH. Heaasno npose-
pexHbe Ha coyTaHike COBE nabmone-
HHA MNOKA3ANH, YTO0 JIHEPTEeTHYECKHH
CHICKTP MHEPOBONIHOBOIO GOHOBOTO H3-
JIYHEHHA O4MEHb DIHI0K K NPEOCKAIAHHO-
MY Teopuell pacliepsowefcs Boened-
HOR, 4TO NOATBEPMAAACT NPEANOTOME-
HHe 00 OMEHE BRICOKHX TEMNEPATYPAX H
MIOTHOCTAX B padHeft Beenennon.

Haunbonee npHMEYaTENBHD TO, 9T0 B
CTAHOApPTHOH KoCMOmorauweckoll mome-
TH ¥OPOILO NPenckaiLiBAcTCH OTHOCH-

CKY4YWMBAHWE MATEPHH Bo Brenem-
HOW 03afaqyuBanT TEOPaTHKOB, KOTODRIE
CHMTaKT, 4TO BEWSCTBO B paHHewn Boe-
NeHHOM ObIN0 pacnpefenaHo oYeHs pas-
HOMEpHO, Ha 3ToR kapTe, OXBaTeIBaND-
iyen 10% HefocBOAa, HAHBCEHEI 2 MIH.
ranaKkTuk (Jankie TOWKH), PACNONOMEH-
HbiX Ha paccToORAHMAX A0 2 MApG. CB. NeT,
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TENBHOC COACPRAHNE NETKHX MEMCHTOB
{popopoaa, nefiTepHs, renHs H NTHTHR) B
cogpemennoil Beenenno#t. Ha ochose
ITHX NPEaCKAIAHHA KOCMOMIONH NPHILIH
K BBIBOOY, HTD JONMKHO CVILECTBOBATE
HE GOnee YeTHPEX CeMefic T INeMeEHTap-
HEIX Y2CTHIL; NPOBENCHHBIC HENARHO 3HC-
NEPHMCHTE NOATBCPOKIH CYlLUECcTBOBA-
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HHE TOMLKO TPEX HI HHX,

FTH  BNCHATNAIOUIHE  AOCTHHKEHHA
vienunu BONbIIMHCTED (HINKOR M Ac-
TPOHOMOB B TOM, 4TO N0 Kpafinefl mepe
B8 NepeomM NpuGMHKCHHN CTaHaapTHAA
KOCMONOrHYeCKan mMonens sepua, Ho
BOMPOC O MPOHCXOMOCHHH CTPYKTYPE!
BeenenHofl ocTaETCR OTEPHTEIM. [Tpo-
cTefliliee ODbACHEHNE COCTOMT B TOM,
4TO B PEIVIRTATE KAKOro-TO Nponecca
(Hanpumep, OOpa3OBAHHA TEKCTYD) B
pannefl BeeneHHON BROIHHETH Nepsmy-
HBIC BAPRAUHH NNOTHOCTH. B ofnacTax
NOBLILUEHHOHN MIOTHOCTH rPaBHTAIHOH-
HEl€ citk Bonee sddexTiBHO TOPMOIRT
obwee pacwmpende. Muorna rpasuTa-
uHA NpeclnanaeT Hall PacIUHpPEHHEM W
TAKHE OOMTacTH HAMMHAIOT CHMHMATECH,
Co BpeMeHCM MPEBMTALHA MOKeT MHO-
FOKPATHO YBEMHYHTE NEpBHYHbe QiyvE-
TVAlHH NNOTHOCTH, COCTABARBLIKE
1710000 nuoTHOCTH TAKHX CTDYETYD,
KaK FajakTHEM, CKOMUICHHE M CBEPXCKO-
MJICHAN TATAKTHE.

Ofopal  KpynHoMacinTabuoro pac-

NpeacneHHA FANAKTHE NOKATLIBAKYT, KK
HEOMHOPOAHE coppesennan Beenewnan.
FanakTHEn NPOABRNAKT TCHACHINID K
CKYYHBAHHIO, 00PaIya CNOH H COYLICHHSA,
KOTOPEIE OEpYXawT Donee «OenHBICH
obnacTH — solfinoel (NycToTol). OCHOB-
HAR TPYOHOCTE B HHTEDNPETALIHY OAH-
HEIX 3THX HaGnoaeHHR COCTONT B TOM,
YTO PACTPENENEHHE BHIHMEIX FaNakTHE,
BOIMOMHO, HE COBNanaeT ¢ obumM pac-
[peaencHies BELECTEA. ITO NOIBOMNA-
eT CuMTaTh, YTO BEllECTRO BO Boencu-
HOM CVILECTBYET HE TONLKO B hOpME CBE-
THILMXCA IBE30 H FE30BBIX ﬂﬁﬂﬂHI]H,, HOH
8 fopMe HEBHAHMOrG, Tak HAILIBACMO-
ro TEMHOIO BELECTBA.

ABMTIDOEHMA opbuTanbHbiX JBM-

WEHHHA 3Bean W ra3la B0 BHEILUHHX
obnacTax rafakTHE YEaILIBAOT HA TO,
YTO Ka¥Ia8 FANaKTHEA OKPYMEEHa Tano
W2 TEMHOTD BEUIECTBA, MACCA KOTOPOTO
no kpafinet mepe B 10 pas Gonplue mMac-
Chi BHAHMBIX obniacTed. MayueHHe neM-
MEHHA FanakTHE B CEONMEHHAX W He-
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CHOJIBKHX THICAYAX COCEOHMN C HaMH -
MAETHE Tak®ke CBHACTCNLCTBYET O rpa-
BHTAUHOHHOM MPHTAMCHHH HEBHAHMO-
o BeecTead.

Mpipona TEMHOND BELICCTBA OCTRET-
CH HEH3IBECTHOR, 9TO HAaHDONe: TPYAHAR
“;Ilﬁ.'lfh-'l’.-t KoCMOonorun., B kavecTee BO3-
MOMHBIX KAHIWOARTOB NPeLTArakTCH
OOEEETH OT YEPHEIX MLIP H 18830 Manof
MACCH 00 PAITHYHLIX THNOTETHYCCKHX
cyDaTomEmX yacTH. Muorae kocsmono-
rd CcUHTAKT, YTO TEMHOE BELIECTBO
HMEET HHIKHE TENAOBLIE CKOPOCTH, OT-
CHMI@ APYIrOe HaIBAHHWE — XOMOOHOC
TEMHOE BellecTeo. Takoe HHepTHOE BE-
LECTBO MO#ET Qe THEHO CKYUHBAT b=
CA MO0 BNMHAKRKEM MpassTauny ¢ obpalo-
BaHHEM 0OBEKTOB OT OTOCNBHBIX [ AmaK-
THE 00 OF pPOMHBX CBEDXCKOTIIEHHRA.

B chomX nONBTEAN NOHATH NPOLECCHI
ﬂﬁpaaﬂmuﬂn FANAKTHE H HX CKOMmeHui
KOCMONOrH HILYT CRMOETENLCTEE CKYUN-
panuA B pansell Boenennoft. Onno Ha Ha-
npapIeHiil MOHCKOB — MHEKPOBOMHOBOE
ithononoe wanyuenue. JlokansHeIe BapHA-
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Tononoruyeckue pedexTsl

FUNOTETUYECKOM NONe, HaJlLiBAEMOM NoneM XWrrca, mMoryT CywecTeo-
Baarh [eOpMAaLMH YBTEIDEX THNOB. ITH aederTsl 0OPasYIOTCR npM

thasoBoM nepexope, Korga none Xurrca HAPYIWAST cMMMETpuio. TMpu
HapYWeHMM QUCKDETHON CHMMETDMK CTEHKM QOMEHOE (@) paigensnT obna
CTH, B KOTODBIX NONe XWImca NPWHUMAET PA3NWYHBLIE JHEYEHWA (HanpuMmep,
+1 unu —1). Obpasopanve KoCMUYECKHX cTpyH (b) NnpoMcxoguT Torga, Kor
A& B (haje C HADYWAHHON CHMMETRMERA None XMImca MOMET NMPHUHHWMATE Mo-
O08 HanpagneHHe B AEYMEDHOM NPOCTPAHCTEE. MpW NEpEMBLIeHWA BOKDYT
KOCMMYBCHKONA CTPYHEI NoRe XWIMca npMHMMasT Bce 3TH 3saueHuA. MoHo-
nonuy () NORBNABTCA TOrQa, KOrga none XWrrca MOMET NpUHUMaTe motos
HanpaBneHWe B TpexXMepHoM NpocTpancTee. B ueHTpe 3Tux gedexTon Ha-
NPAMEHHOCTE NONA XWrrca paeda Hynwo. TexcType (d) ofpaayioToa Torga,
KOrga none Xurrca MOMeT NPHHMMETE NING0S HAaNPABNeHWS B YaThIPEXMEp-
HOM MNPOCTDAHCTES. Ha pUCyHKE BHM3Y NOKE3AH paspes TeKCTypel. OGpaTu-
TEé BHUMEHME, YTO CTPENKM, YKaseisaolMe HanpaeneHue Nons B TEKCTYpPE,
napannensHel. B peaynuTaTte TEKCTYpa MOMET CIMAGWTLEA, BONYCKAR MNag-
KDE NepelaMbikaHMe OKDYMAOWero Nona.

UHH NACTHOCTH padqedl  BoenenHoR
AOKHED OBUTH NPUBECTH K BAPHALIHAM
TEMOEPATYDR HANYuYeHHA no HebecHon
chepe. Ho no cHX Nop NMONsITKH Bbi-
ABMTh 3TH TEMIEPATYPHBIE BAPHALMK HE
YBREHYANHCE Yenexom. HanpoTum, He-
HABHO NPOBENEHHBIE HIMEPEHHA MHEPO-
BOMHOBOTC OHA MOKAILIBAMOT, UTO DaH-
#wAA BeenenHan Gnina oueHL OMHODPOO-
noil. [MmoTHocTs pankel Boenennofl,
NO-BHAHMOMY, DLUTA OOROPOOHA © TOY-
HOCTRIO myuwme 1/ 10 000,

TeopHH NPOMCXOMICHHA CTPYETYPhI
Beenenno#i ponxHel o0bACHHTE HAGMO-
MACMOE CKYYHBAHHE KaK BHOAHMOrD, Tak
H TEMHOTO BCLUECTBA, NPHuEM 3TO 00R-
ACHCHME OOJIAHO COIMacOBBIBATECA C
HabnonaeMol OAHOPOAHOCTEH MHEPO-
ponHoporo Gova. OmHH W3 cnocobos
obBACHEHRR 3TOH OOHOPOMHOCTH —
BEENEHHE THNOTETHYECKOID MEXAHHIME
Tak HaibiBacmodl nwdrmoun (pajoysa-
HuA). CornacHo TeopHH paiaysawouiei-
cA Beenennolt, ouens paHias BeerenHanR
NOAREPTIIACE KPETKOBPCMEHROMY, Upes-
BRYAAHO ORICTPOMY PECLIHPEHHID (CM.
crarsio: A. [yr, I1. CefinxapaT. Painy-
parolascy BeenenHas, . B Mupe HaykW®™,
1984, e 7). B Tevenwe daibl HHGIRIHH
BeenenHan NoM#HA CTATE NOYTH OAHO-
ponroil B Gonemmx sacmiTaGax, mo-
CKONBKY NOBANBHBIC CEKYMHBAHMA NOO-
BEPTaAIOTCA CHABHOMY paciiipeniio. B
TO ¥ME EPEMA MHEPOCKOINMYECKHE KBAH-
TOBEIC GNYKTVAURH NDEBPATHAKCE Okl B
MAKPOCKONMHYECKHE BAPHALHH TTOTHO-
CTH, KOTODBIE MOFTH NOMOANRTE HAYAND
paIsHTHI0 KpynmHoMactuTabHOR CTpYyK-
TYPHI.

dasa wndnAmEE — 3To GnecTALAs
HIed, ONMHPAKILAACE HE KBAHTOBYIO Me-
XAHHKY, JAKOHAM KOTOPOHR NOOUHHAROT-
oA Meneyaiimne cyfaToMHLIC YACTHIIE,
obpaIvIOIIHE B KOHCYHOM CUETE CAMBIC
EPYTOHBIC CTPYRTYpe B0  Boenexwof.
OHa COTTACYETCH TAKME B DAIYMHBIX
npeaenax ¢ HabmonaesMofl cTpyETYpof
OPOMERYTOUHBIX MacluTabos oT ranax-
THE (OECATKH ThICHY CBETOBLIX NET)
00 PACCTORHHA MEMOyY HHMH (oKono
30 MIH. CBETOBBIX NET).

Onxako Teopus paanyeaowmetics Bee-
NMEHHON WMEET CYIDECTBCHHBIC HEno-
cTarkn, KpanToesie QnyxkTyalnn, Kak
ApaBANG, CHAHILKDM  BENHEH, CNCIOBS-
TENLHO, 4YTOOL HE HAPYWIWTE CTpOR-
HOCTE TEODHH, HeolxonHMa NOaroHka
HEKOTOPLIX e napaMeTpos. Kpome To-
ro, 3Toifl TCOpPHH MpPOTHEOPEYAT OaH-
Hbic HabmoneErl Kpynuosaciorabroit
cTPYETYPR. Hanpumep, C, Mannosc o
ero koyuiers Wa Oxchopackoro yHHeep-
CHTETE BRIMOMHIAH 0630p YIIoBLIX No-
nowennfi Gonee ABYX MALTHOHOB ranax-
THK. OHH HANNH, 9TO CKYYHBAHWE ra-
MAKTHE B oueHb GOMLIIMX mMacwiTabax
JHEYHTENBHO CANBHEES, YMEM NPEOCKAILI-
BaeTcA B Hanbonee pachpoCTPEHERHOM
BAPHANTE TEOPHH pasnyeaowefics Bee-
THEHHOH.
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Mii HCKAMH MEHSE cnoMHbI nogxon K
NOHHMAHKI0 MPOHCXOMACHHA CTPYKTY-
pr Beenenno#l, CrRauana Mul NOCTABHIH
ponpoc: kakol duinyecknil npouece Mor
NPHBECTH K 06PaI10BaHHID CTPYETYPM B
NEPROHAYANTEHD OOHOPOOHOA ropsuel
Beenennofi? Kak au YAHBMTENbBHO, HAN-
Bonee Muoroobellaiolni OTBET OaKT
HE HCCNEOOBATENH JANEKHX FANAKTHE, a
HCCNENOBATENH CYDATOMHBIX UYACTHLL.
CrnegqanseTsl no QHIHKE IeMeHTap-
HBIX WACTHI MOKAILIBAKOT, 4TO PAIIH-
YHE MECC W IAPAN0E YACTHIL H CYLIECTRO-
BAHHE YETHPEX hYHIAMEHTATLHBIX B3a-
sMoneficTedft  oGycnoBneHBl  OpoOLEc-
COM, HAEIBBAEMBIM HADYIIEHHEM CHM-
MeTpHH. OTKIOHEHHE OT ONHOPOMHO-
CTH, HeoGXOAHMBIE OnA OOBRCHECHHA
coBpesmeHHON CTPYKTYPEI Boenenuodft,
MOF/TH BOIHHKHYTE BCEACTEHE HAapylie-
HHA CHMMETPHH.

XoTA HAPYWeEHHE CHMMETDPHH NpPen-
CTABNAET HHTEPEC TR KOCMONOIDE, OHO
Bnepebie Guino Becnenosano dHIHKaMu,
CTPEMELINMACA COINATE EOHHYIO Teo-
PHIO, OMHCHIBAMUIYIO cyDaToMHEIE ya-
CTHUEI H WX B3anmonefcTens. Oxpysa-
HOLLEE HAC BEUIECTBO COCTOMT HI Inek-
TPOHOB, OPOTOHOE M HefiTpomos. B
CBOFQ OMCPENL NPOTOHEI H HER TPOHE! CO-
CTOAT M3 [BYX THMOR KBADKOB, JITH
KBapKH, MMEKTPOH H 3NEKTPORAOE HeltT-
PHHO COCTARNAIOT MEPBOE M3 TDEX ce-
mMeficTE AEMEHTAPHBIX YacTHn. Bee ya-
CTHIL! CBA3AHE YETRIDEMA dynaamen-
TANBHEIMH  BIAHMOOEACTEHRMH: 3eK-
TPOMATHHTHEM, cnabeiM (yOpaennm-
WHM  PATHOAKTHEHEIM  PACTIAZOM),
CHITBHBIM (CBAILIBANIONAM NPOTOHE H
HEATPOHE B aTOMHBIE RAPA) H TNABHTAa-
IHOHHBIM.

B 3TOM KOHrMOMEPATE YACTHI H CHA
BLISENRETCH HECKONLKD YOHBHTENBHBLIX
sakoHomepHocTel. YacTuus obnana-
0T onpefenesHbIME 3apanasi. Bee ouul
kpaTHE 1/3 3apaoa anekTpora. YacTh-
UL B Kaxoom cemeficTse obnagaloT
OOHHAKOBBIMH JEPRAAAMH H PAVIHYUAKT-
CH TONbED Maccol, MHOMHE TEOPETHEH
HIHEH WICMEHTADHBIX YACTHL CHHTA-
T, 4T0 MOBTOPAMMUIARCA KAPTHHA B Ce-
MefiCTEAX HACTHI — ITO NPOABICHME 38~
KOHOE CHMMETPHH, KOTODLIE HE BBLIRB-
AAKOTCR NPH HHIKHX 3HEPTHAX. TH cHM-
METDHH HABAKAAIOTCA B IKCNEDHMEH-
THX Ha YCKODHTENAX BhICOKHX Heprif u
MOTH HMETH MECTO B NepBhic MIHOBE-
HHA cymecTrRoBAHKA Beenexnof.

A, Canam 03 MexnyHapoIHOTO LEHT-
pa TeopeTHyeckof dHankH B TprecTe W
C. BafimGepr m3 Texacckoro YHHBEDCH-
TeTa B OcTuHE NPEANONMOMHIH, 9TO
CHMMETDHA HMEET MECTO MEMXOY Mek-
TPOMATHHTHEIM ® CNabiiM  BIAHMO-
NEfCTEHAME, INEKTPOHOM M MEKTPOH-
HbIM HERTPHHO M ABYMA KBADKAMH K-
Aoro cemeficTea. MROMOMHCIEHHLIE JKC-
NEPHMEHTEl HA YCKODHTENSAX 4acTHil ¢
BHMCOKON TOMHOCTEIO MOOTBERIAIH
CTPaBEANTABOCTE EOHAOH TEOPHE 3nex-

NEPEKPYYEHHAR PE3WHOBAR NONOCKA MANKOCTDHUPYET NOABNEHWE W HCYB3HO-
BEHWE TEKCTYPbI. OpUEHTALMA NONOCKK B KaMQOA TOYKE BAONL 88 4NMHL ABNABTCA
AHanoroM HanpasneHMa nons Xurrca, fedexT TeXcTY Dl COOTRETCTEYET OAHOMY Ne-
PEKDYYMBEHMID DEIVHOBOA NONOCKH Ha 380° (g). Co speMeHeM nepexpyYvsaHne
yMEHLWBATCA, W NONOCKA CTAHOBUTCRA BCa Bonee rnagkod (b). HakoHaw, Nepakpy4Yl-
BEHWE YMEHBWEETCA HACTONEKD, YTO NONOCKE PAIPLIBEETCA W COBQWHABTCA BHOBL
0ea nepaxkpy-MBaHHRA (C). Korga TeKCTYDa CHAMAETCA 40 CYBaATOMHbBIX Da3Mapos, No-
ne XWrrca NepesaMsIKasTch, YCTPAHAR 3TOT fedenT.

Tpocnabuix B3aMMonefcTani. Cnemnna-
NHCTE! N0 TEOPHM MIEMEHTAPHLIN 4a-
CTHI OLITAIOTCH MOBTOPHTE ¥TO NOCTH-
WeHHe, pa3pabaTEIBAR TCOPHH KBETHKO-

ro ofseauHEHHA», KOTOPLIE ODLeAHHA-

KT anekTpocnalbie H CHALHOS BIAHMO-
OcHicCTEBHA H CEAILIBAIOT CROACTBA 3INEK-
TPOHOB, HERTPHHO H KBApKOB,

CornacHo TEOpHAM BEAHKOTD obk-
CAHHCHHEA, BEIECTBD OPH OMCHE BLICO-
KHX TeMNepaTypax HAXOAHTCA B Tak Ha-
eiBaenofl daze nenapyliesHofl chM-
METPHH, B KOTOPOR NOMHOCTBIO NPOABE-
NAKTCA CHMMETDPHH MEXIY YACTHIAMH
W cAnamu. B Teopun anexTpocnabnix
BIaMMOneRcTRHI NPEacKaILIBACTCN,
YTO npH Tesnepatypax esuue 101% K
WIEKTPOHb CTAHOBATCA HACH THUHBIMHK
HEeR TpHHO 1 cnaboe B3aaMoaeACTEHE HE-
OTAHYHMO OT EKTpOMarauTHoro, B
TEOPHAX BENMHEOrRD oDBeOHHEHHR npen-
MOAATAETCH, HTO NPH TEMNEPATYPAX Bbl-
we 107 K AEKTPOHL H HERATPHHO CTa-
HOBATCA HOSHTHYHLI KBApKEM, 8 AeK-
Tpocnaboe RIARMONEHCTEHE HE OTIHYE-
eTca oT cankHoro, Hakonen, B Teopuax
CHMMETDHH CEMERCTE YTBEPKIAETCH,
9TO NpH NOA0GHLIX TEMNEPaTYPax TPH
ceMeACTBE MACTHL CTAHOBATCA HEOT/M-
WHMBIMH APYT OT Apyra.

Tpu ceoem pomaenuu Beenennan G-
Na HACEMOMHTEIBHO MOPAMEH H HaxoaH-
fach B COCTOAHMM NOMHON CHMMETDHH.
Ho no mepe paciunpesHis oma oxdsna-
nach H e (HIHYECKDE COCTORHHE Mmoa-
BEPINIOCE PAOY MOCHENOBATENBHLIN HI-
MEHEHHHA, HAILIBACMBIX Gal0BLIMH ne-
pexonamu. [Ipe xaxnoM dazosoM nepe-
XOOe HAPYWAETCH TOT HAM HHo# TR
CHMMETDHH MCRAY CHIAMH H YBCTHIEA-

mH. Taknm obpazom, Beeneanas ssomo-
umoHHpyeT oT dairl, B KoTopo# Bce Th-
Nkl BrgumonefcTeHA Guinn o0 BeIHHEHB
W 9aCTHUL CHMMETDHYHEl, K COBDEMCH-

-Hof napecTHON HaM dade, B KOTopol cH-

fibl @ 9ACTHIL PAIAEIEHBI.

TeopHs YTEEpKOAET, 9TO (alopwii
nepexon, paIseaHAHBIUHA cnaboe w
INEKTPOMATHHTHOS  BIAHMOOCACTRHA,
npoR3IoIEN, Korna sospact Boenennof
coctasnan 10712 ¢, a ee pasMep cocTas-
nsn seero mumk 1071% coepemenmoro
paiMepa. BriaeneHHe CHIBHOMD BIAHMD-
OeficTEHA NPOHIOLLTD M0 HCTCYCHHH
10-% ¢ or e POWOCHHA, KOTOE paiMephl
nabmonaemoll ofnacTe coepemernof
Beenennofit Be OpesbilLATH ANEIbCHH.
Hapyiuense cHMMETPHE (HAOpHMED,
CHMMETPHH cemeficTe) B panneR Boe-
neunoit npueeno K oGpajosanuo nedex-
TOB, TAEHX, KiK TEKCTYDHI.

AFOBEIE Nepexobl ¢ HAPYILEHHEM

CHMMETDPHH TPYOHO NPEICcTABHTL,
HO B NMOBCCOHERHON MXHIHH HacTo Ha-
6monatorca nonobneie senenns, Mpa-
MEPOM MOMET CIYMHTE BHEIAMHOE HI-
MEHEHHE CEORCTE BOAL! IPH 3aMEPIAHHH
HAH KHOCHHH, KAk H B GHINKEe 3nemeH-
TAPHbBIX UACTHIL, TAKHe GAIOBLIE Nepe-
XOOB YACTO CBR3AHBI C HIMEHEHHEM
CBOACTE CHMMETPMH, JHIKas poga xa-
PAKTEPHIVETCA BBICOKHM YPOBHEM CHM-
METDHH: N0 ME0BEIM YTNIOM IPEHHA OHA
BRITMAAAT OAMHAKOBO. Jl&n MEHEE CHM-
METPHUEH, YeM BOMA, TAK KaK COCTOHT
1 EpHCTRNOB, KOTOPLIC BEIFMAOAT
ONHHAKOREIMH TOMBKD MPH CABHIE HA
ONpefeNeHHOe PACCTONHHE HTH MM No-
BOPOTE HA ONPEAeNCHHLIR YT oM.
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XXugkue Kpucrannsl

HHE M 3BONOUMID fedexKToB, O4YaHE NOXOHWY Ha

TE, KOTOPLIE MOMMM CYWECTROBATE B paHHen Boe-
neHHon. B #uakux KpucTannax fedpexTsl HabnopaoToen
B BHE TEMHBIX NWHMA W neTens (Beepxy). MoKazaHHbIRA
3QECh MMAKWA KPMCTANN COCTOMT W3 CTEpmHeolpasHbiX
OpraHuyecknx Monexyn. Npu BsicoKKY TEMNEPATYDAY MO-
NeKynbl CPWEHTHPOEaHE! XA0THYHO, 0Bpa3yR WIOTPONHYIO
drasy ¢ HEHapYWeHHOR CHMMETDHER. MNMpH HWaKKX Temne-
paTypax NpOMCXOOWT BLICTPAUBAHME MONEKYN W CHMMET-
puyHaR cpaza HapywaetcA. [edexthl obpasylTca Tam,
rge NpoMCXOOWT rpaHMua paifgena obnacTed © palHoR
OPMEHTALIWER MONEKYN.

B. IOpK W ero konnern wa Bell Laberatories cumTamT,
YTO, KaK W CNefjoBanc OMMLaTs, ObICTDLE (haloBbie ne-
paxXofkl B MHWAKWMX KpUCTANAaX NPpUBOAAT K TECHOMY ne-
penneTeHnio pedexTos, lMpUMeYaTENBEHO, YTO B 3TOM
NPOCTOM BEWECTEE M CYWSCTROBATE TPH M3 YeThipex
BO3MOMHLIX TUNoB gedextos. B gpyrmx naGopaTopHbix
CMCTEMEX, TaKWX, KaK CEEpPXNpOBOOHMEKM WNM OBEOWHBLIE
cAnaeel, obBpayaTcR NUIle OOWH TWN QedeKToR (CTPYHEI
HNKM CTEHKM QOMEHOB COOTEETCTEEHHO). TOHKWE TEMHLIE
MNAHAK, NOKa3aHHBIe HAa DUCYHKAX, CAYXAT aHaANnOromMm Koc-
MHYECcKUY CTPYH. YTonuweHws sgone Gonee TonCTeix, Go-
nee «pasmbITeis CTPYH COOTEETCTEYIOT MOHOMONWAM.
TeKCTYPE WMENT BWL 0BOAHBIX NETENb, “Pa3MbLITLINS OT
CTPYH, OHM BLICTPO pacnagalTcn ¢ obpa3loBaHWwes nap
MOHOMONKA.

Mocnegywowan 3BONOUWA OehexTOB B MHUOKOM KDW-
CTanne (HHMWHHA pAL) NPeXpacHo WNNOCTPMPYET Moen
MACWTAOKMPOBAHKMA, KOTODAR RABNAETCA LUEHTPANLHOR B
TECDHK NPOMCHOMOAEHHWA CTPYKTYphI BoaneHHOR W3 pe-
fhexToR. Ha dpoTorpatoMAx NOKazaM KpMCTann yepea 1c
{a), 1,7cib), 29c (c) m 4,8 c (d) nocne Wavana haloBoro
nepexopga. B noGol M3 3TUX MOMEHTOR KapTWHa fodex-
TOB B CTATACTHY2CKOM CMBICNE OCTAETCA HEMIMEHHOH,
HO macwral cTpykTyp pacter. B mugKom Epwctanne

)Kup,ﬁna KPUCTaNNL NOABONAKT M3y4YaTe ofpasoBa-

MacwTal yBenMuWBAETCA NPONOPLMOHANEHO KODHID KB&-
APATHOMY M3 BpeMeHn. HanpoTve, macwTab KocMMue-
CHMX gedexnToB QONMEH PECTH NMHEAHD CO BpEMEHeM. B
moGoM chy4yae NEpEOHAYANLHO MEnKMe nedexTs Daso-
BOMD Nepexofs BegyT K MOABNEHMIO BCa BONee KpYynHbIx
CTRYKTYp. Ecnk TononorvYeckme gediexkTel B paHHER
BoeneHHORA NpWBEnM K CHKYYMBEHWIO BEWECTEE, TO OHKM
MornK ofyCnOBWTE COBDEMEHHYID KapTHHY pacnpegene-
HHA FanakTHK.

Korna soga HRICTPO 3aMEP3AET, OHA
we obpalyer uoeanwHuIl KpEcTann, B
Hem ameoTed NedekThi. OHH BOIHHKS-
T NOTOMY, 9T0 NO MEPE JAMEPIAHHA B
BOAE HAMHHAKOT PAcTH EPOLUCIHbBIE KPH-
CTANNL NeAa. B npouecce oOpaiosaHHA
KAXIOLIA KPHCTANN NOMyYacT chiyvai-
HYHe OpHenTawnio, Kpuerannsl pactyT
M0 TEX NOP, NOKA HE NPHAVT B CONPHKDC-
HOBEHHE ¢ APYTHMH KPHCTRIIAMH W He
JANONMHAT Bee npocTpadcTao, JdedekTh
B TAaKOH KPHCTAIHYECKOR CTRYETYpEe
MORBMAIOTCA KAK Pa3 Ha rpaHMLax pas-
nena obnacTel paInEMHOR OPHEHTALHH.
Yem OrICTPEE OXTAKISCTCR MHIKOCTE,
Tem Donelue obpasyeTen nehexTos KpH-
CTANMAYECKOH CTPYETYDPRI, DOCKONBKY
KPHCTAMML Nb0a GLICTPCE NPHXOORT B
CONPHEOCHOBEHHE OpYr ¢ opyrom. Cxog-

Hbifl MpoUece AONMEH DL HOTH B HOBO-
pomnenHoil Beenennofl, no Mepe TOro
KdK OHE GRCTPO OXNAMAANACE, H B HER
NPOHCXOOHTH DA30RRIE NEPEXOOL] C HA-
PYLIEHHEM CHMMETPHH.

Pajopsie NEPEXONEl, MOAYHHAIOIIHE-
CA 3aKoHaM HIHKH IMeMEHTAPHBIX 4a-
CTHL, OTIHYAKTCA 0T (aloBLIX NEPEx0-
OB B BOOE B OBYX BaNHMX ABCTIEKTAX.
Bo-neperix, nedexTsl AkOa yOIEPXHBA-
HOTCH KDPHCTaNIHYecKoH CTpYKTYpOohR B
ONHOM TONOWEHHH, a fedexThl, Npel-
CEATLIEAEMBIE TEODHAMHA WIEMEHTAD-
HEIX 42CTHI, MOTYT CEBODOOHD OBHIATb-
cA. ObpaiopaBlunck, OHH CPa3ly e Ha-
YHHAIOT Kak DL pacnpasfAThed, STO0L
CBECTH K MHHHMYMY CBONY IHEPIHIO.
ITO RBMNEHHE OHHAMMKHN YNOPRIOYEHHA
nedekToR HIYHANOCE B nabopaTopHEIX

YVCNOBHAX, HANPHMED HA HHIKHX KpH-
CTannax {CM. TEKCT B PAMKE BBEPXY).
Bo-pTopeix, $ajlopoe COCTORHHE BO-
Okl ONPEeleTscTcH PacMONOMEHHEM €
sonexyn. B duanke aneMeHTapHEIX Ya-
CcTHU $a3a PaITHYHLIX YacTHIl W CHA
OMpEacNRETCH COCTOAHHEM CBAILIBAN-
mmx ux nonefl. Kamxgas yacTHUA H CHAA
CEBN3IAHA ¢ COOTBETCTEYHOUIHM [OJTEM.
MNoMAMO XOPOIIO HIBECTHBIX MEKTPH-
YECKOTD H MAMHRTHOrO Nonel ecThk JeK-
TPOHHOE, TPOTOHHOE MOAR B T. 4.
CnequankHo A8 ONHCAHHA HApPYLLe-
HHA CHMMCTDHH MEXIY CHAAMH H 4a-
CTHUAMH TEOPETHKH NPELTOMATH CH0-
TETHUCCKHE MONA, HAIBIBEZEMEIE NONAMH
Xurrca. lMons Xerrca NOOMHHAKTCA
TEM #E YPABHEHHAM OBHAEHHA, 9T0 H
WEKTPHYECKOE H MAarHHTHOS NOMA, ¢
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TEM MHINL PAITHYREM, 9T0 nons Xurrca
CTPEMATCHE  MHHHMHIHPOBATE CBOK
JHEPTHIO NOCPEACTBOM PABHOMECPHOTO
HATAMEHHA B NPOCTPAHCTEE,

OnHaKD B OTHYHE OT APYIHX nonef
Nons XHITCA HE HCYEIAHT B HHILWEM
IHEPTETHYECKOM COCTORHIHN, & CO3NaI0T
ocofoe (HEHYNEBOE) HATHMEHHE NpoO-
crpascTea. [Nosromy none Xurrca pa-
PYIIAET CHMMETPHID MENIY CHIAMH W
CBA3LIBAEMBIMH HMH YaCTHUAMHA. 3TOT
TAK Ha3biBaeMbIfl MEXAHMIM XHITCA He-
NOMLIVETCH B TEOpHAX ek Tpocnabex
ElaMmMoneficTanl, BenHKOro obwenHme-
HHE, O0LEOHHEHHN CEMERCTE 3MEMEH-
TAPHBIX YACTHI | cynepcHMmeTpn. Bo
BCEX ITHX TEOPHEN OOOOMHHTENBHLIE
Nons XHrrca BBOOARTCH ANR HADYIUCHAR
cHMMeTpHH. Tak, KOrma TeMnepatypa
NAABET HHME TEMMNEPATYPR GAaZ0ROTD
NEpEx0aa, BRBOANTCHE COOTRETCTRYIOLIIEE
nope XArrca, KOTOPOE HEPYIIAET CHM-
METPHID MERIY INEETPOHOM H HeftTph-
HO H MRy CnabbiM B AEKTPOMArHHT-
HBIM B3aRMonelcTEHAMN.

XOTH HMEHITCH VECOHTENBHEIE CRHIE-
TENLCTEA HEKOTOPhRIX THNOB HAPYLIEHHA
CHMMETPHH, NOAR XHITCA N0 -TIPEMHERY
OCTAKITCH THOOTETHYeCKEMH. TeopeTH-
KH BBOOST HX TONbED ANA ONHCAHHA Ha-
PYLLIEHMA CHMMETPHH, H TONLKD 3TO
CAYMHT EAMHCTREHHBIM CBHOETENLLT-
BOM B NOMREIY HX CYILUECTROEAHHR.

OnHa H3 OCHOBHLIX 34084 HCCNenoBa-
HHA HA YCKODHTENAX CReNyHMLErD NoKD-
NEHHA — MNOWHCK MACTHUE XHITCE, CBA-
3aHHOH ¢ anekTpocnabisiyv nones Xurr-
ca. OTEphITHE 3TOR YACTHIULI Bhine Bl
OOHHM W3 KPYNHERIUMX NOCTHXEHHR B
ncTopuR uankn. [MonaTea ocoban 3a-
HHTEDECOBANHOCTE HINKOB B TAKHX HC-
CENOBANHAX, NOCKONBKY, COTNAcHD Te-
opEl  anexTpocnaboro BlaHMODelcT-
BHA, MEXaHHIM MHITCE OTBETCTBEH 32
MACCH! BCEX HABCCTHAIX YACTHLL.

Mexapuam XHrrca — 3TO He e0HHCT-
BEHHLIE BOIMOMKELIH npouecc, cnocob-
HBIH HADYIIHTE CHMMETDHIO MERKIY CH-
naMi H YacTHUAMH, ero cieayeT pac-
CMETPHEATE KAk NPOCTERIUHA H Iyviue
BCETO NOHATHIH. MHOHe OnHCaRHbIE
AMECh CMEONCTBHA HAPYICHHA CHMMET-
PHE OCTANTCH COPEBENMTHBRIMKE B 00-
WEM CIMYMEE H HE JABHCAT OT neTasnel
MEXAHHIME XHTTCE,

AHanNorus oo NLAOM NOIBOARET No-
HATh, KaK NoAe XHITCA MOXET ChD-
cobcTeoBaTe ODPA’OBAHHIO TEKCTYD, a
aTeM H CTpYETYphl Beenennoft. Tlo-
OoGHO EPHCTAMNAYMECKHM TOCKDCTHAM
Nbga, noan Xurrca MOMHO NPANTHCATE
OnpeleneHrEyio oprenTanmo. MaramT-
HOE N0JIE HADYLUAET CHMMETDHIO NpO-
CTPEHCTBE, YKAILIBAR C MOMOLLLK KO-
Naca HEKDOTOPOE HANPABNCHHE H TEM Ca-
MbiM BRIOEMAR 3TO HANPABRNEHHE Cpeny
apyrux. MMone Xurrca TOXeE YRaILIBAET
Hanpasnesue, Ho B Gonee aboTpakTHOM
cuiicne. Hanpemep, © HanpasneHwnes
WexTpocnaboro nNons XHITca CEA3AHD

HEPYLIEHHE CHMMETPHH  INEKTpOH-
HEATPOHHOrO «NPOCTPAHCTBAE®. 3TO
«HANPEBNEHHEY, B KOTOPOM YAacTHLA
npaoSpeTaeT MAccy W CTAHOBMTCA 3K~
TPOHOM.

B 1976 r. T. Kub6n »3 Mmnupuan-
xonnemsa B Jlownosne paipabotan Ty
koHmenuHio. Ol yealan, uyto daiopse
NEPEXOAB € HAPYIIECHHEM CHMMETDHH
cpasy MOCNe HAuana PacluApeHHs
CHHrYMAPHOrO cocToRHns (Bonabluoro
BIPLIBA) MOTTH NPHBECTH K PAITHYHEIM
OPHEHTAUMAM NONA XHITCA B pPasHbIX
ofinactax Beeneunoft. Knbbn oTmetnn,
4TO BO MHOTHX TEODHAX BENHKOMO 00%-
caMHEHHA nedexThl nons Xurrca obpa-
IYIOTCH HE rPaNNLE painena ofnactel ¢
MNPOTHBONOMOAHOR ODHEHTRIIHER .

Taxne obnacta He MoryT cobpaTsca B
OOHOPOOHYI0 KOGHUTYDAIHID, HO BEOYT K
BOIHHKHOBEHHI0 MOILIHEIX OKANBHEIN
KOUEHTPRNHA IHEPrHH, HAILIBACMBIN
Tononormueckisn  nedextamu. Taxkne
ﬂbﬂJ'CHT'b-l NPHBIEKTH BHHMABHHRE EOCMO-
NOTOR, NOTOMY YTO 0l cnocobHEl 3ana-
CTH OrPOMHDE KOMHYECTRO IMEPTHH, N0
CYTH 3IEMNOMHHAR YCIOBHA, CYLIECTEOD-
paslune B pankel Beenennof. Benencr-
BHE WBHBANMEHTHOCTH MACCH! H SHEDIHH
IPABHTALUHOHHOE NPHTRAECHHE ITHX O&-
ﬂ}E’ETﬂIB JACTARMACT BELECTBO CKYYH-
BATECA. Tlo3ToMY TEODETHEH NPHOAOT
Gonsioe IHANEHEE TONONOFHYECKHM Oe-
eETaM H NEITAKTCH YCTAHOBHTE, CNO-
cobmnLl TH 0HH 00BRCHUTE COBDEMEHHYID
cTpykTypy Beenenmof.

B coepemennol TCOpHH INemMeHTap-
HbIX YACTHI NPEACKAIBIBAETCH YEThIDE

&

PACCTOAHMWE, MNH.CB.NET

L] 100 200

THNA Tononorwyecknx negextop, Kamx-
NBIR THN TUWWATENEHO HIYYATICH, YTOGL
ONPenEnnTE, MOMET JIH OH NPHBECTH K
sabmonaemof cTpyxType Beenennof,

MpdcTemumii THN ToONONOTHYECKHX
nedexTos, HaIEBACMBIN CTEMKOH JOMe-
Hd, BOIHHKACT B PEIYNRTATE HADYILEHHA
ARCEPETHOR CHMMETDHR (HAnpHMED,
IEpKankHof  cHmmeTpHn). OBnacTe
NMPOCTPAHCTER ¢ PA3HON BENHYHHOR NO-
na Xurrca gomnkl GhITE paineneHsl
NOBCPXHOCTAMS, HA2 KOTOPRIX €10 BEIH-
YHHA MEHECTCH OT OOHOID 3IHAYEHHAR K
ApYToMy. DTH CTEHKH JOMEHOE HE HME-
OT Kpaf, No3ToMY OHH OOJTHE! obpa-
IOBLIBATE NYILIPH HNH DeckoNCUHEE
cnod. K comanemmo, cTEHKH JOMEHOR
BOBCE HE CNOCODCTBYIOT 3APOMOEHHIO
EOcMHYeCKOft CcTpYKTYpH. Oun Hakan-
AHBAKOT TAKDE KONWYECTED IMEDIHH,
YTO ecnd Gl oM o6pailoBamHCE Cpaly
NOCAe HAYANA PaclMpPEeHHA, TO OUEHE
BrcTpo ux Macea cTana 6w npeobnana-
HOleR B OCTANOCE Okl OYEHE MAND BE-
wecTsa AnA ofpaloBaHAA TaKHX ofbex-
TOB, KaK 3B830E], MNAHETEl H HKHBLIE CY-
LECTRA.

EMPEPLIBHEIE cHMMETDHH HTpa-

1T DOnee BRXHYIO PONTb H B KOCMO-
NOrHH H TEopHAX 0DLENHHEHNS YACTH,
Yen OHCEPETHBIE CHMMETPHEH. B 3ToM
cnyqae nose XHrrca MoXeT BbliIenAThCR
wabopom Hanpasnenufl. Omuny w3 oe-
HeEKTOR HENPEPLIBHOR CHMMET DM AR/1R-
ETCA BLICTPAHBAHWE., YTobOR NOHATE,
KdK MOXET NOABHTECA TAKOR OeQeRT,
npeacTaskTe cefe, UTo BEl HANDINTECE B

300 400
PACCTORAHWE, MNH.CB.NET

MOOENL CTPYKTYPEI BoenesHoR, cofepmawad TEKCTYPLI, NOXOMXA HE Habniogas-
MY KapTUHY., Mo Mepe CHETWA TEKCTYD WX NNOTHOCTE IHEPTWW YBENHYHBRETCH M
MPABMTALMOHHEIE BOSMYLEHWA YCUNWBRKTCA, BUOuMos BamecTEo (Sensl YEET) CKy-
YHBABTCA ropaifo cHNeHEs, YBM TEMHOe, HEBMOWMOSE (vepHeA yBeT). Ecnv Takoe
pacnpefienaHMe cNpaseqnveo ANA peansHoW BoensHHOR, TO ACTDOHOMBI, BOIMMOMN:
HO, CYWECTREEHHD JAHWIMNAK KONMYECTBO TEMHONo BEWBCTEE BO BoeneHmHom,
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cepeanne orpomuaol TOnnb  moagel.
Tonna BMCARIHT OOWHAKOBOM BOD BOEX
HANMPaBIEHHAX, HHBIMH CIIOBAMH, HMEET
MECTO CHMMETPHA HANpasnesnid, MycTe
TOANE NaHa KOMBEHOA NEYh HA IEMITIOD.
CHavYana BCE MIOOH NIATYT B NPOHIBOIE-
HEiX HANPABNEHHAN, HO NOCTENEHHO OHH
6YOyT NOOCTPAHBATRECH K HAMPABTEHHID
coceneit. Toroa OKaxeTcR, 4TO BOKPYK
BAC BOE NEWAT B ONPEQENTEHHOM HANDABR-
AEHHH — CHMMETDHA Hanpasneanft Gy-
AET HADYIUEHA.

Ecni BaIUH COCCOH JMRIMYT PALHANBHO
OTHOCHTENLHO BAWETD MONOMEHHA, TO
BAM MPHOETCA OCTATLCA CTOATE. M Tor-
08 Bl GYOETE HUTHOCTPHPORATE OeHERT
thasel Hapyienmna cummeTpin. Jedext
TAKOTr0 pona, Korfa nomne XHITCA Ha-
NPaBACHD PAAHATEHO HEDYKY, HA3bIBA-
eTcH Kochitueckol cTpynoll. Muorne Te-
OpHH, JaHRMamHecs npobnemodl Be-
NHEOTD oDBEINHEHNS, NPEICKAIBIBAIOT
CYIIECTBOBAHHE KOCMHYECKHY CTPYH.
KocMHNECEHE CTPYHE JD/TEHE GecKo-
HEYHO NPOCTHPATHECA YEpPel NpOCTPaH-
cTBo. OnE 06pa3IyvioT 3aMKHYThIE METIH
HIH JTHIHE, Nepeceraiiine BeeneHHyio;
noxosne gedexTh uabmiogaloTcs B
WHIKHN KPHCTANTaN,

B 1979 r. coeercknft dmank H. B.
Fenbaoerd (HbiHE NokoAHBIA) Npeano-
NOEHT, 9TO KOCMHYECKHE CTPVHE] MO K-
HO BIATE 38 OCHOBY BEDOATHOrD MEXd-
uuima obpazoBamms cTPYETYpsl Boe-
neunofl. B nocnenyollee NecATHNETHE
TEOPETHEH NPHAOAKHAN HEMAO YCRIHH,
Y7ol NOHATE CBOHCTBA KEOCMHMECKHX
cTpyH. Ho A. AnsGpex n A. CTeG6uuC
m3 HaumoransHoil ycxkopuTenbHOR na-
BopaTtopun uM. DepMi HETABHO NMOKa-
JAMH, YTD EOCMHYECKHE CTDVHEI H XO-
NOAHOE TEMHOE BEILECTBD MOTYT NPOHI-
BECTH CTPYETYPE! TONLKO B MaciuTabe,
MHOTD MEHEIDEM, YEM CKYYHBAHHE Td-

MAKTHEK, Haﬁ.q HAABRLEECH B NOCNenHHY
oblopax.
Ho ecnm nunetnbie nederT s Decciib-

Hbl, TO, MO®WET GbiTh, TOUEUHEIE Nethex-
Thi B COCTOARMH 3T0 coenaTs? Takue To-

NOJIOrHYECKHE DEGek TRl BOIHHKAMOT [IPH
VCNORHH, 4TO N0Ae XATTCca HANPABIEH
PAAHANTBHD HAPYHY OT HEKOTODOR TOM-
EH B TPEXMEDHOM NMPOCTPAHCTEE, TH
OeexTE, HATLIBAEMBIC MOHOIOAMH,
MOEHO CPABHHTE C OETHHHBLLIHMCR
nepenyraHHmM aukobpaios. Oous THN
MOHONONER, NpeackabiBacMbil . BO
MHOTHX TEOpPHAN BENHKOro obsemHue-
HHA, T4K #C, KAK W CTEHKH OOMEHOB,
nonxen npeobnasats 8o Beenennod#i no
CPEBHEHHIO ¢ OpYTOf MaTepuell H n03TO-
MYy BeckMa npobnesaTiveH. PHIHEH aK-
THBHO HCCAENYIOT APYTHE THNBI MOHO-
nonefi, caofCTEa KOTOPRIX GRMme K
ceOACTBAM TEKCTYD.

B 1989 r. ogua w3 mac (Typox) npa-
LUEN K BLIBOAY, 4T0 BO MHOMHX TEODHAX

MIHKDTO OOBEIHHEHHA NPeICKAIRIBA-
ETCA elle OAMH TONOMOrHYecKHR pe-
kT, HAIRIBAEMLIN TexcTypoll, KOTO-
pLift MOAET OATh HAYAND OOpPA30BAHMIO
kpyIHOMACLITEOHON CTPYKTYDPEl H B TO
WE BpeEMNA HE ofinanaeT HENOCTATHKAME
medhekTOR  ApYTHX  THNOB. TeKcTypy
TPVIOHEE NPORMTKCTPHPOBATE HATTIAL-
HG, MOTOMY YTO OHA MODPOMIAETCA Ye-
THIPEXMEDHBIM DoieM Xurrca. Ouesnn-
HO, B¢ HENLIA HAPHCOBaTH Ha Gyrare, HO
MOMHO COEMATH & nBYMEpHRIl paspes
{cM. prRCyHOX Ha . 30).

TexcTypa CHABHES «PEIMEITAR N0
CPEBHEHHIO ©0 CTEHKAMH OOMEHDE,
CTPYHAMM H MOHONOMAMHE. TexcTypa He
NOKAMTH3I0BAHA HH B TOYKE, HH B MTHHHH,
HH HA MOBERXHOCTH. V¥ Hee HET Kakoro-
mHbo  NpeNMYILECTEEHHOID paiMepa,
BOAMOMHBIA [HANAIOH DPARIMEPOE TEk-
CTVD — OT HECKOIEKHX MHIIHMETDOR [10

HECKONBKHY CBETOBRIX neT. Boznnkuys,
TEECTYDPR CKHMABETCA CO CKOPOCTRHD CBE-
Ta 00 cyDa TOMBEIX DAIMEDOB, NOCTE Ye-
o XHITCOBCKOE MQJIE HCUEIAET H TPaHc-
hopMUpYETCR B rAankyio kouwdarypa-
unre. Bmecte oY, [Mpece 0 B. Paines n3
lNapsapackoro YyHHBEPCHTETA MBI pac-
CHHTAMH YHCASHHYH MOOenk obpailo-
BAHHA TEKCTVD B HX 3B0MTHOLHHN B DaAHeR
Beenennoii. HMa sToro mooenuposanis
CNEOVET, YWTO TEKCTYPEM CBOHCTBEHHO
OpOCTOE NOBEIEHHE, CXOOHOE C NOBEOE-
HHEM CTPYH B MHOKHX KpacTannax. Oba
FTHX JedexTa NOPOKIAIOT KAPTHHY , HE-
HIMEHHYH) B CTATHCTHYECKOM CMBICITE,
HO MacIITab KoTopoii MEHRETCR BO Bpe-
mern. MaciiTal KoCMOnOTHYeCKAY TeK-
CTYD PAcTET CO CKOPOCThIO cBeTa. Kak
Pa3 TAKOE NOBENEHRE KAAETCA MOAXOOR-
s ane obpazopanns pabmongesof
CcTpYETYpE Beenennof.

dazoesifi nepexoa, NPHBOOSIUMA K
o0pajioBaHHKD TEKCTYD, NPOHCNOAHT
NpPH TEMOEPATYDE BeNHEoro obbeauHe-
HHA — BCKOpE MOCTEe HAYANa pacuiRpe-
HHA. B 3T0 BpeMA BOTHHEAIOT TEKCTYDE
paIHBIX paismepop. CHa4Yana HouelaloT
(croaxuBaoTca) caMblie HeDONBIIHE W3
HHX, 3aTesM DonbiuHe H cCaMbie Gomslime,
CnycTa 4ac nocne Havala pacluMpeHHs
TEKCTYPEI ¢ MEPBOHAYANBHBIM paAIME-
POM OOHH CBETORON YaC HAYHHEIOT HCYe-
3iTh, TOO COYCTA HCYEINYT TEKCTYDE! C
HCXOOHBIM PAIMEPOM OOHH CBETOBOLH
ron ® T. 0. B coepeMennoii Beenennoft
OOMAHEl GBITH ElIe CTPYETYDE Pasme-
pPOM B MHIUTHAPOLI CRETOBLIX JIET, BCE
EILE HANOAALIHECH B MPOLHECCE CHATHA,

Mo mepe cwaTHA IMEPTHA TEECTYDEI
KOHLUECHTPHPYETCA B yCToHUMBO Comna-
ollefics obnacTH. 3TH KOHLUEHTDALIMK
0GnAnaT TPABMTAUHOHHBIM NOMEM,
NPHTArRBAIOWINM OAHINexale: Belle-
cTBO. Kaxnas TEKCTYDa OCTABARET Mo-

SNYKTYALMKX NNOTHOCTH MoryT cneceaTs CRyYanHoMY
(rayccoBy) pECNpPefensH o MNKW Hecny4YarHeIM pacnpegens-
HWAM. B WHBNALMOHHOW MOdeny NpafCcKalelBa0TCA CnyYan-
Hiulg hNYKTYAUMKW NROTHOCTH (Chesd). B mOgany TeKCTYp Npea-
CKAIRIBAIOTCR GONS8 MOWHLIE NHKK W MEHE8 rMyDoKKe cnagsl

nNoTHOCTK {cnpasa). B niobosM cusHapHK rpaBMTALMA B KOHLE

KOHLOB NDMBOGHT K CHATHIO NNOTHLX oONACTed ¢ obOpaicasa-
HwaM ranakTme. CornacHo mogenn TeKcTyp, obpasywres obna
CTH MOBLILEHHOW NMOTHOCTH, KOTOPbIG OyOYT OLICTRO CHM-
METBCR, YTO OOLACHAST OAHHEIE HEQABHO NPOBBREHHLIX Ha-
GRIOAeHMA YPEIBRHARHD CTAPEIX KBAIAPDOE W FANAKTHE.



TEKCTYPbLI W CTPOEHWME BCENEHHOR

CNE HCMEIHOBEHHA MTHK B pacTTpEOcneHH
mMaces: Beenenwnof, Yem Donmine TeK-
cTypa, TeM Gonsinmit cKavok Macckl OHA
MOPOMUIAET NPH CXRATHH H HCYEIHOBE-
HuH. Koroa Bo BeenenHOR HayHHIET
npeobnanaTtes  MATEPHA, TNPHMEPHOD
10000 peT COVCTA NOCNE HAYANS PacLiIH-
PEHHA 3TH HEQNHOPOOHOCTH MACChl Ha-
YHHAKIT PACTH 3a Cc4eT cobCTBEHHOTO
npuTRXkendn. BonegcTtere GoNIOro
JHANAI0OHA PaIMCPOB TCKCTYP o0Gpazy-
KTCA  PASAMMHBIE  TPaBHTALHOHHO-
CBATAHHBIE DOLEKTHI — IBEIOHBIE CROM-
NEHHA, FaNakTHEM, CRONMNEHHR ranak-
THE, FHFAHTCKHE CBEPXCKONMEHHR.

[MIOTHOCTE MHEPTHE NOME TEKCTYEL,
KOTOPOE OTPENENAET CHTY NPHTRMEHHA
okpysaiwell Matepun, ofycnonnesa
HANHEHROC TEI0 nons Xurrca. B ceolo
OMEDENL HANPAMEHHOCTE MOMA Onpeae-
NRETCA XAPAKTEPHOR JHEPrHed npouec-
COB HADYLUEHHA CHMMETDHH, NPH KOTO-
PeIx  ODPAIOBANHCE TeKCTVphL. [o-
CEONBRY OTCYTCTRBYET QOIHOIHAYHAN TEO-
PrA obpaloBAHMA TEKCTYD, MEl TPOCTO
noAcGPanTA HANPRXEHHOCTE NONA XHrT-
cd Tax, ITo0M O0DNTECA HAKIYYILEro
COrNACHA ¢ HabmIogaeEMBIM CTPOCHHEM
Beenenrof. Oxalanock, 4TO HALLA Teo-
PHA NPEOCKAILIBAET HARYIIEHHE CHM-
METPHH NPH TeMnepatype, GnHIKOH K
TEMMEPATYPE BEHKOTO OOLENHHEHHS,
— HHTPHIYIOLLEE COrMacHe.

Ha npoTsasenny nocnequero AccaTH-
NETHHE KOCMOMOTH PaipabaT eIy Ync-
NEHABLE MOACTH TPABRTALHOHAOTO CEY-
YHBAHHA B Paciiipsiowefcs Beenesmoi.
B cambix nOCNENHHX MOACIAX YUHTLIBE-
HOTCA TaK¥e THIPOOHHAMHYECKHE 30-
texThl, TakHe, kak obpaiosanMe yoap-
HEIX BOJH, HAMYYEHHE H OXTAMIOCHHE.
HacTuyHo Gnaronaps GeICTROMY DAIHEH-
THH ANNAPATHBIX ® NPOrpaMMHBIX
CPEOCTE B NOCNEHHE NBa rofa HAM yaa-
nock noapobhio paipaGoTaTh rUNoTEIY
TEKCTYP H NOMYYHTE HEKOTOPLIE Npen-
CEA3AHHA OTHOCHTENRHO ODPAIOBAHNS
CTPYETYPH Boencuuod,

B moaens, cornacHo koTopoi Hatnk-
nagmoe cTpoenHe Brenennoll CBAIAHO C
TEECTYPAMH W JHYWLIE BCETD OTBEYAK-
el nasaEIM HabnoneanR, 95% Macck
MPHXOOANTCA Ha OO XONOOHOTO TeM-
HOro BEIUEeCTRa; OCTAMBHAN Macca —
ITO ODRYHOE BEILIECTHO.

Onue #3 caMblx GONLLIHX YCNEXOR
MPH HCMONBIOBAHHH TEOPHH, B KOTOPOR
paccMaTpEREOTeR aza HHPIRDHH B
XONOAHOE TEMHOC BEWECTBO, IJAKMIOUE-
£TCA B KOMHUECTBCHHOM COrNAacHM ¢ Ha-
ConEeMEIM CKYMHBAHHCM TaOAKTHE B
mMAEcluTabay, MEHbIUHXY CPedHero pac-
CTORHHA MEMIY ranakTHkamu. B co-
TpyaurdecTse ¢ Y. NMaprkom w3 Kanu-
dopHrAicKOro  TEXHOIOTHHECKOTD  MH-
CTHTYT& Mbl BBINOAHHAH JDETANBHLIC
YWHCNIEHHBIE PRCYETH MaBATALHOHHOTO
CEY4YHBAHHA, ﬂﬁ}‘cnommunm TERCTY-
panmii., OKAIanoch, 4TO TEKCTYDE B CO-

MOOENMPOBAHME MWKPOBONHOBOIO thoHOBOMD MaNYYeHHA BLIABNAET =rOpR-
Hien ([CHHHIE YBET) M sXONOAHLIE (KPECHEIA YBeT) OGNACcTH, NPeQCKaILIBAEMEIE B MO-
AENH TEKCTYP. 3TH BADWALMI, BOIMOMHO, YARCTCA OOHADYMMUT b B QaHHLIX, NONYYEH-
Heix O cnyTHMKE COBE, KoTopkie B HACTORWEE BDEMA SHANWIWDYIOTCH,

BOEKYTIHOCTH C© MOOACNBHD MNOMOOAHOMO
TEMHOTD BELUECTEE TakWE NPHBOIORT K
COTMACHID ¢ RabmonaeMeiM CRYYHBAHH-
€M TanakTHE,

Teneps npubnKEHHOE COBNAIEHNE
NpeackalaHnf IaYX TEOpETHUHECKHX MO-
neneft on8 MaclITatos MEHBILE CPEIHE-
ro pacCTOAHHA MEMAY raNaKkTHEAMH HE
BeIIBIBAET voWenedmsa. Ha rakmx pac-
CTORHHAX B KAPTHHE CEVYHBAHWA TPeoh-
MAOAET TPABHTAINE, #PAIMBIBAOILARY
PAINHYHE MERTY KOHEYPHPYHLHMH Te-
opHaMH. HcHo, uTo Gonee DeTanbHEIE
HIMEPCHHR CTPYETYDR B DOMBIIMX Mac-
wTabax, B KOTOPLIX PABHTALHS MEHb-
WEe BAMAET HA NEPBEHUHYIO KapTHHY
CEYYHBAHHA, NOIBONAET NOPOBREPHTE
NPEBHNBHOCTE  MOJEeTeR {Yﬁ'pﬁ'iDBHHHSI
CcTpYETYpR Beenennodi.

B Takux GonbliMx MaciuTabax xopo-
meft XapaKTEPHCTHRON ABNHETCH YITI0-
BES KOPPENsUHOHHAA $YHEUHA CATak-
THE (T. €. HX BHANMOTID CKYMHBAHWSR Ha
HE&] Kax orMesanock Beile, Habuw-
OaEMAN KOpPPENAUHA TNpOTHBOPEYHT
NPENCKAIAHEAM HRQIALHORHOR MOmEn#
Ha DoAY YTHOBMX Macwrrabax, Mo-
NENHPOBAHME, BRITIONHEHHOE HAMHK B CO-
TPYAHHMECTRE ¢ [TapkomM, B COBOEYTIHO-
CTH € aHanuTHyecko#d pabotoR 3. INy-
muurd 0 Ox. Fotta 11l w3 Mpescron-
CKOTO YHHEEPCHTETA MOKAILIBAET, 4TO
HYHEUHA YTAOBOH KODPENALUMH, Npel-
CKa3aHHAR TeopHel TeKcTyp, ropaimo
Nyyle ANMNPOKCHMHDYET MOAHHBIE HA-
GmogeHHH.

HWECTBYET eme 0OHD BRKHOE

HUlEe Memay HHHIRHHOHHOM
Teopuel W Tecopeel TekcTyp. B mmduna-
UHOHEOR MOogens GIvETYAIHE NNOTHO-
cTH B panicil Boenenuo# noauHHAKTCR
cnyyafinosmy (rayccosy) pacnpenerme-
HHIO. B MOACNAX TEKCTYP GIYETYALHH
MIOTHOCTH HMCHOT BHI OTAENBHBIX MHE-
EOB © PayiWdHbIMH CTATHYECKHMH
ceoficTeasy. B yacTHOCTH, B MOMENAX

TEKCTYP MHEH BRICOKOR NMAOTHOCTH Mo-
paine Gonee MEOTOMHCTIEHAR, YEM B HH-
(hnRIHOHACH MOZEMH.

Bnarogpaps 3THM 0GNACTAM NOBLI-
WeHHOR MNOTHOCTH ob6pasoBaHWe ra-
NAKTHE, COTIACHO TeOpHH TEKCTYp, Ha-
UHHACTCH FOPAIA0 PAHLIE, YEM B MH-
dnsmmonHof smonend. B nocnenmefl
ODBEKTE [FAIMEPOM C TENAKTHEH HE Ha-
HHHAKOT CHHMATBCR, Noka BoapacT Bee-
NEHHOR HE QOCTHIHET HECKOIBKMX MHIT-
nuapnos ner. B monenu Texkctyp obpa-
F0BAHMC FATAKTHE HAYHHACTCH MO HCTE-
HEHHH Beero 10 MmH. NET. 3To Npeacka-
JEAHHE OCODEHHO BAMHO B CBLTE HENABHE-
I OTEPRITHA HECKONBKHX KBAIAPOR C
o4eHE BONBIIMMA KDACHBIMH CMEILIEHHA-
MH B HX CNEKTPAX, CBHACTENEC THYHMIIH-
MH O TOM, 4TO OHH CBETHIH, KOrDa BO3-
pacT BeenenHod COCTARMAN BCETD OKONO
1 mnpa. net. Ha cyllecTBOBAHHA ITHX
KBA3APOR CACAYET, HTO HEKDTOphIE
rPABNTANHOHHO-CBRIAHABIC  DOBEKTE
ofpajoBanKck BCKOPE TOCMNE Havana
PACcIIKpPEHHA.

Ha Bonblnx paccTORHMAX CHABHBIC
IYKTYSUHH NAOTHOCTH, CBAIAHHLIE C
TEECTYPAMH, OONKHE! IPHBOONTE K NMO-
ABNCHHI0 GONee NIOTHRIN CKOMIEHKHR N
CHBEPXCEKOTUTERHI, YeM NPelcKaAlkBaETCH
B wupnmuMonnod mopens. Dyommar w
Ox. Baptnerr w3 Kanrdopumfickoro
YHHBEPCHTETA B BEPKAN YCTaHOBMIM,
YTO B MOJENH TERCTYD CKOTUTEHHA ra-
NakTHE 06paIvIOTCH paHBIIE W TAOT-
HOCTE HX BRIE, YeM B HHOISUHOHHOMR
mopems. Mamepenna nnoteocTell Gnn-
wafhuHx crRonneHHfl BHECYT BARHBH
BEIAN B NpOBEPKY MOOETH TekcTyp. B
NOCHenHes KpPYHHOMAacLTadbHoM 0630-
pe, BeInNOnMHeHHOM EscTaduy H3 Oxc-
DopacKOTD YHMBEPCHTETA, O0Hapy®H-
BAETCA DA CBEPXCKONIMEHHA MONepeYH-
KOM B COTHH MH/UTHOHOB CBETOBBIX NET.
ITH OTKPBITHA COTNACYIOTCH © OpeacKa-
IEHHAMH TEOPHH TCKCTYD, HO NPOTHEO-
peydaT MHGIAMHOHHON Mo gemn.
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Buecte ¢ P. Llenom i Dx. OcTpafxe-
pos w3 [IpHHECTOHCKOTD YHHBEPCHTETA
ME paIpaboTann JETANEHBIE KOMMEID-
TEpHbIE MoaeH ofpaloBaHAA TANAKTHE
ROKPYT TekeTyp. Ml yeTanoBumH, 4To
COROKYNHOCTE TEOPHA TEKCTYP H X000~
HOTO TEMHOTO BellecTsa BefeT K obpa-
IOBANMEG KOMAANCHPYIOWHE obLeRToR,
cBoficTEA KOTOPRIX GNHIKH K CRBOACTRAM
peanbibix ranakTie. Hanpamep, npea-
CEAIAHHOE YHCNO TARNAKTHE 3IAJaHHOR
MACCHI COTIACYETCA ¢ HabmonaeMeiM B
npefenax NOTPeLIHOCTER BuINHCIEHHA
MOIIETH.

Onpenenne B KOMNBIOTEPHOR MOOENA
MECTC W BpeMA 0GpPAI0BAHNA TANAKTHE,
Mbl npoBepAeM Wy obiee pacnipenene-
aue. TNpAMeyaTENEHO, YTO FANAKTHKH
CEYYHBAIOTCA TOPa3slo CHObHEE, HeM
TeMHOE BewecTeo. OTcloma cneayrorT
BAKHLIE BLIBOOEL. ACTPOHOMEI TPAIH-
HHOHHO CHMHTANH, YTO PacnpeicreHHA
TATAKTHE H TEMHOI0 BELLIECT BA COBMNADA-
oT. Himepenns Mace cKonneHHA ranak=-
THK Ha OCHOBE ITOrD NPEOnonOKeHHA
NPHBOOAT K oueHke nnoTHocTH Boenen-
noit, pasaofl npuvepuo 1/10 kpaTHYE-
CKOrO 3HAYEHRHA, NPH KOTOPOM PaciiiH-
penne HenabemHD CMEHATCA CHRATHEM.

Ho ecnp ckyYHBAHHE FaNaKTHE NPOHC-
XOANT B ropazgo Gonbilel CTENEHN, YeM
TEMHOTD BEILECTEH, TO NPH ITHN HiMe-
PEHHAEN ONPEICIRETCR MHINE HEKOTOPAs
A0nH TEMHOTD BELUECTEE H MIOTHOCTh
Beenennofl mMomeT ObiTh CHNBHO 3AHH-
weHA. B TeopHH TEKCTYP NPeanoniaraeT-
CH, MTO OCTANLHOE TEMHOE BEILECTBO,
HA OO KOTOPOTO NPHXOOHTCR OCHOB-
Haa macca Beenewnoft, pacnpeaeneHo
fonee pasHoMepHO. B HaWwHx Moaens-

HbIX PACHETAX BRIARNAKOTCA OrNpOMHLIC
CNOH rAaNakTHE, OKPYxakollHe oﬁnam.
NOYTH HE COOCPKALLRE FANAKTHE, CXOO-
Hele no paiMepam H Gopme ¢ Benuxof
cTexolt ¥ softaamu (nycToTamu), obua-
PYREHHEIME B Gonbiuos ob30ope ranax-
THE, BHINOAHCHHOM MO0 PYKOBOACTBOM
M. lennep u Mx. Xypwl 13 Capsapa-
CMHTCOHORCKOTD  BCTPODHIRYECKOrD
menTpa. Mul He BHAMM HMKAKHX CTPYK-
TYp paimepon Gonee 300 MaH. CB. neT.
370 npeackazaHie OYAeT NPOBEPATHCA
HECKOMBEHMH PYTINAMH, KOTOpLIE CO-
CTARNAIOT CeRYac KapThl KPYyTHOMAC-
WTabHOro pacnpenenedHns TanakTHE ®
KBaIApoR,

Haxonei, TeEKCTYDE J0MEHB Ghimm
OCTABHTE OTUETIHBMER wasTorpadw B
MHEPORONMHOBOM (OHOBOM WATYHEHHM,
PoToHs, BCTPEYAOILINE HA CBOEM NYTH
K Jemne CHMARLIYIOCA TEKCTYPY, MO-
ryT NGO TEPATE 3Hepruio, nubo nprob-
PETATE £, NANAR HA TEKCTYDY Nocne ee
CrOnamuBaAHNA, TEKCTYPh NONMHE NPH-
BOAHTH K OTHETTHBOR KAPTHHE NPHMER-
Ho 10 aropAYsx» 0 «XONOAHBIX® NATEH
Ha «MHEPOBROTHOBOMY Hebe nonepeyHn-
koM okono 10° B ¢ Temneparypodl, oT-
knonaroerica wa 1/10000 ot cpeonero
Inavenun. Takne DnyKTvALHH 10MKHbI
OriTE OOHAPYHEHB! HA KapTax Heba B
MHKPOBOMHOBOM HANVueHWH, COCTaB-
NMEHHBIX N0 HIMEPDEHHAM CO COYTHHEA
COBE, a Takie No JaHHEIM C JETEKTO-
poB, YCTAHOBNEHHBIX Ha DannoHax, H
nabmonarenelf wa wnoM nomwoce
Femnn.

Mbl ¢ HeTepiieHHEM ek ITHX pe-
IWNLTATOR.

W@i{n " a@ﬁcﬁzﬁa

Ox, yac smu eyaxkanst!

TO CTANQ tpanuumeft. Kamawiit

okrabpe. HammosaneHoe ynpae-
TMEHNE N0 AIPOHABTHEE W HCCIEN0BAHHIO
kocwmmdeckoro npoctpakcTea (HACA)
myDnHEyeT coenanHeif €O CUYTHHEA
CHHMOK «030HOBOR AOwWphis HAT AH-
rapkTHaofi. Cpenctsa saccoeofi HH-
dopMaLHK BCOOMHHAKT, YTO O30H 3a-
wiHiaeT Jemmo 0T yisTpadguoneToBod
PAOHALHMH, KOTOpPas PajpyliacT ICpHO-
Bhit, & TAKKE BRIILIBACT p&l H KHTBP‘HN-
TY W OCNaGnaeT HMMYHHYIO CHCTEMY ¥
MHBOTHRIX H YenoBeka. 3aTem HIMEHHB-
LIAACA CHCTEMA BETPOB DACCEHBAET MBI-
Py ¥ npo Hee 1absiBAlT 00 cnenyrome
BpecHbl KD HOTO NonylWapHa, KOTaa Nspa
BHOBb NOARTAETCA HAO AHTapKTHRON.

B 1991 roay, ooHako, TpaoMuHa G-
na wapyiuexa. lectoro okTabps coyT-
i HACA 3aperHcTpHpOBAN CaMymD
HHIKYIH KOHUCHTPALUHK O030HA, KOTOa-
nuGo HabmomaBLIYIOCA HAD AHTAPETH-
noft. Heckoneko aHed cnycTA npeacTta-

suTend [porpasye OOH no okpyxa-
rouredl cpene o6bABHIH, 9TO cnofl 030Ha
YTOHMEETCA HE TONBKD HAD MOMKICAMHE,
HO # B CPEHAX LWHPOTAX, NPHYEM B NIET-
HHE MECALILI, KOTIa Ra DOJRX ClE He COo-
Gpan ypowail, mogd NPOBOAAT MHOTO

BpPEMEHH BHE 0OME, & CONHEHHAR PaIHa-
UHA MAKCHMATRHE.

M naxoweu, Bee DONbINE CTANO NOCTY-
NaTe JaHHeX 0 ¥oM, yTo ropa [Nunaty-
B0 — ruTaHTCKHE BynKEaH Ha Dununne-
HAX, HIBEPWEHHE KOTOPOrO MPOH30ULID
B HIOHC TIPOIINOTO TOOA, APOLOIAKAET
PAIPYLUATE CADOA O30HA NAME B TPONH-
HECKHX PErHOHAX, FO¢ HHTCHCHRHAR CO-
JTHEHHAA PATHALKA B HOPMATLHLIX YCI0-
BHAX MOIABNAET pPEAKUHH, BEOYIIIHE K
YHHY TO#ERHID 030Ha. OCHOBRIBARCE HA
npenBapHTeNbHbIX OaHHEK, CHozaHHa
Conomon #3 HaumoHansHOTO yTIpapne-
HHA MO ACCNEN0BAHKID OKECAHA H ATMO-
cthepr (NOAA) BricKazana npeanono-
swenne, yrto synean Iuaatybo Moxer
GaiTE OTRETCTREH 38 yTpaty 30% o3oHa
ITOH BECHOR B CPEAHHX LUHPOTAX.

Ecnu Conomion nipasa, 7o, COrAacHo
pacweras Camm Magpornua w3 Hauno-
HANLHOMD UEHTPA STMOCHepPHLIN HOCTE-
nosannf, Takue obnactu, wak CUIA w
EBpona, MOTAH MONYMHTHE BOBOEL GOk-
Ly, Yem obbivHO, 003y YNLTpadrome-
TOBOFO  HWIMYUEHHH, PRIPYILAMLETD
JHEK. MNo cnogasm Manponsya, noaob-
HOEC YBENMHYECHHE NOMKHO OKa3aATE CTa-
THCTHYECKH IHAYHMLIA OTPHUETENEHEIR
pherT HA PACTEHHA H WHBOTHMX. Oy
Ty 13 IRMCCKOTO HCCNENOBATENBECKOID
uentpa HACA oTMedasT, ¥TO B IPOLSCc-
e pacCenHHA wﬂltll-!“‘lﬂ:l:ﬂﬂ NLELIMTH B TE=
yenne Onmmalmx OBYX-TPEX NeT e
BnuanAe DyneT ocnaberath, Tem HE Me-
HEC CYHTAET OH, «MOCTYMAKILRE HOBD-
CTH HE YTEIATY.

CHnoTeIa 0 TOM, 4T BYIKAHHYECKHE
HIBEPKEHHA MOMYT CcnocofcTBOBATS
paIpYIWERHIo CNos 030HA, Oeina Bnep-
Bhie BeickazaHa 8 1989 r. Conomon M e
komneroft 13 NOAA Toannon Xodidsa-
poM. TIpHHATO CHHTATE, YT0 OCHOBHLIE
NoTepH O30HA OBYCNORNEHB! XHMMIYE-
CEHMH PEaKIMAMH C YYaCcTHEM XJOpa B
pPOAH KATANMIATOPE HA NOBEPXHOCTAX
NENAHBIX KPHCTANMHKOB, HI KOTOpBIX
COCTONT NONMAPHEIE cTpaTocteprbie 0b-
naka. (OCHOBHBIM HCTONHHKOM XNOPa B

crpaTocepe ABNAMTCH HOKYCCTBEHHLIE
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COCAHHEHHNA, HAIBIBACMEIE XnopdTop-
YIAEPOOaMn, HIH, COKpaIleHHD, XPY.)
Hecnenosatenn w3 NOAA npeanono-
WHIH, yTo oBpajlviolHecs NpH BYIKA-
HHYECKHY HIBEDWMEHHAX CyNMkbaTHLe
3IPOICIH MOCYT POPMHPOBATL BPEMEH-
Hiie MonApHme cTpatochepible obna-
Kd.

B kawecTre NnoATREPMACHIA CBOCH TH-
noteant Conoson H Xoddman yrasann
Ha TOT (AKT, ¥TO Ma cheaywoluft ron
nocne WiBepweHns B 1982 r. synkaHa
Fne-UYnuon B Mexcuxe conepmanmne
030Ha B CepepHOM MONVIUAPHH YTAND
Ha 10%. Korgpa npodiolusio MIBCpMEe-
ane [Masarybo, Conomon n Xodwpaasn
MPEIyIPEIIN O TOM, U4TO 3TO CODRITHE
MOKET MPHBECTH K ewle Gonbiliemy wc-
TOILEHHIO CA0A 030Ha, ocobenHo B cpen-
HHX H BLICOKHX ILIHPOTAX.

Kak nokaieieaweT cobpaHHbie K Ha-
CTORLIEMY BPEMEHH OaHHEIE, OMACEHHA
Conomon # XoddmMana OKa3amHcE CHITk-
HO MOpeyMeHbilcHHBIME. Hapepmennc
pynkana [MuwatyBo, kpynuefiimee =
ORAAUATOM BeKe, BHIOPOCHNO B ATMO-
cihepy 20 MAH. T. AHOKCHOA CEDPbl — B
TpH pasa Oonelie, uenM HIBCPHECHHE
Ime-Yuuona. Npn sToM o6paIosEaIoch
ofnako, IKEMBANCHTHOC CyMME BCEX
crpatocdepimy obnakos 8 CepepHoM M
nHoM nonywapHax.

BeposTHO, CAMbIE ADKHE PEIYTRTATH
NOAY49EHb! C MOMOUIBIY MHKPOBOMHOBO-
ro musiboporo sonna (MI13), yeranos-
fMEHHOTO Ha npuHaonesxauem HACA
COYTHHKE 008 Rocreaosaduhi sepxHeR
atsmochepsl, KoTopeR Ghin 3anyited B
cenTabpe npownoro roaa. Joma obHa-
pPY#HA B TpONHsecKofl cTpaTocdepe Ha
10% Gonee HAZEYIO KOHUCHTPALHIS 030-
HA B cTpaTochepe, weM HIMEDEHHA B

NpOWAOoM. 3TH JaHHEIE NPHBEN PYKOBO-
nutens pabor ¢ M3 Oxo YVorepe u3
JlabopaTopun PEAKTHEHOTO NBIHKEHHA.
Conomon i Xoddmad cusTany, 4To no-
TepH B Tponukax GyoyT npeHebpexuMo
MATkI .

lNo cnopam Yotepea, nenasso MJI3
oGHAPY XA «AILIKH» obeNHeHHoro 030-
HOM BOIOYXA, NPOTATHBAIOLIMECH HA ce-
BED H H 10T W3 TPONHKOE B BLICOKHE LIH-
pPOThl, — EAPTHHY, MPAMO OPOTHRONO-
noxHy Tofl, 9o Habnonanack obiy-
Ho. B supape npubop saperacrpapopan
“HCKNIOMHTENBHD BRICOKYHO» KOHLEHT-
PALHID PAIPYILAKILIETD 030H MOHOKCH-
04 AI0pa, NOCTATONHYIO IUTA CHHMKEHHA
cogep#ania 03oHa Ha 1% » gews. 3710
AEMEHHE pPAcNPOCTDAHANOCE Ha o06-
nacTe, NpocTHpawwywes ot CesepHo-
ro nomoca ao Cepepioll Esponsi. Vo-
TEPC NOOMEPEHBAET, YTO BOE 3TH JaH-
Hbie OOMEHLL PACCMATPHBATELA Kdk
npeiBApHTENbHbE, B OCOBEHHOCTH NMo-
TOMY, 4T0 Npubop Geln BRIBEIEH HA Op-
Gury mmoe wenapHo. «Ho moe uyTee
NOOCKAILIBAET MHE, WTO NONyueHHbIE
PEI¥ILTATH OMCHb BamHBIN, — CKaIaAn
OH.

Hamepenna ¢ po3ayIlHbIX LAPOB NOI-
THEPHOAKT NPHBEOEHHBLIC BhiLle BhiBO-
. Jletom npournoro roga, no ceRac-
TenscTRY Comioans  Ontmanca 13
NOAA, wapsl, sanyieHEEsie NOAA
Han MasafickuMH ocTpoBaMK, BLIABHIH
HHIKDE CONEPRAHNE 0I0HA B NATHAX 06-
NaKoB, COIOAHHBIX BynEawom [Munarty-
6o. B nexabpe, otMerin Ontmanc, apy-
rofl, npuHannexauf NOAA map 3a-
PErBCTPHPOBAT HENMEHBLIYH) H3 OTME-
YeHHBIX KOrga-nubo B 3TO BpemMA roga
KOHUEHTPAUNK 030HA Han Boynnepom,
wt. Konopano. Wiape, sanyumesdsie Ha

OBNAKD, cOpalopaBWesch NPK KABapMeHk BynkaHa NuHaTyto, OKYTeIBAST JHaYM-
TENBHYK YACTE 3BMHOMC Wapa. MamepeHA obNaka BLINCNHEHE! B CeHTROpE NPOWNO-
ro roga ¢ NOMOW LK MWKDOEONHOBOND NMMGOROro 30408, YCTAHOBNEHHOMD HA CNYT-
HWKE ONA WCCNBoBaHWA BEPXHEA ATMOCTeDE. OGRAaKD COABPMMT GONLILOR KONMYE-
CTEO AMOKCHER CEpL! (0paHMeBan Nonoca, cressa ) v Manc 03oHa (ghroneroean nono-
ca, enpasa ). CHAMKM npegocTasnedel O#o Yorapcos va NaGopaTtopMs DEaKTHBHO-

ro QBHMEHWA.

cesepHofl rpannte Kananw, oGHapysi-
1MW HAPADY C «OPOPEXaMHy B 030HE CYThL-
daTHRIE AIPOIONH, KOTOPhIE «IOYTH Ha-
‘BEPHAKA» HMENH J0HM MTPOHCKNORIEHH-
en  HIBepweHue symeana [MumaTtybo,
cxkasan Nanc ©act w3 Kananckoft coyx-
61 BO3AYIUHON cpeanl.

B gacTamix coofmennax HACA mune-
eTcA HHPOPMALHA © ToM, Y10 MdekTrl
m3pepxennn [umatyGo Grinn 3admxch-
POBAHBl PaIMCILEHHBM HA CNYTHHKE
ol nofansibiM KapTHPYIOIAM CNEKT-
POMETPOM [NA  HIMEPCHHA O30HaD
(TOMS) 1 nprBopami, YCTAHOBIEHHSI-
MH HAa OopTy BMLICOTHOTD camMonera
ER-2. Onuaxo 8 ogHuUHANEHEX coobiue-
HHAX NOAMEPKHBACTCR, YTO NONYYEHHLE
OaHHBIE HOCHT NpPEOBAPHTEIBHEIRA Xa-
paxTep B NyONHKOBaTH HX pano. Malixn
Kypuno, aupextop nporpamss HACA
No HoCNenoRaHHI0 Bepxaedl aTMocheps,
OTMEYAET, HTO HWIMepenHa nprbopa
TOMS MoryT BRITE HCKAKEHR! RYIKAHN-
yeckumH BumGpocamu. IMo ero MreHHIO,
CBA3L Meway mapepwenneM [MunatyGo
H  YMEHBLUCHHEM COOCPMKAHHA O30HA
OCTEETCH He aokazaHHoR. «HasHawath
NIPHYHHBI ¥ CAEOCTERA ABOMHLIM NOPAI-
KOM — [eno ofiacHoen, — FOBOPHT OH.

Mo cnopam e ConomoH, YTBEPK-
nate, OyaTo Bece HabnmonaeMble CBAIH
ABNREOTCA CAyYafHBIME, — SHAMHT WBisi-
MYUHBATE ACTHHYY. HBEHLIE NOATBEpXK-
OEHHA NPEacKazanni, cofepmallHecs B
Hanucannoft eto ¢ Xoddmanom craTee
1989 r., OHa HaIBANTA «YPEIBLIYANHO BO-
nHywmEMAR. OHa gobaBnuna, oOHaKD,
UTD «eCIH Kakyo-nubo 13 ceonx cTaTell
A o XoTena Gui BHOETH OlMBoYHOR, TO
HMEHHO TY, 0 KOTOPOR HAET pedby,

HaTepecho, wto obnako, obpaloBas-
LEECH B PEIVNLTATE HIBEPKEHHS BYTKA-
Ha [Musarybo, DOMKHC DO OUEHEAM
npHeecTH 8 Gnusafiume nma roma K
OMIaMOeHHD 3EMHOTO LIAPA, TAK KAK
OHO JAJepMHBAET HHDPAKPACHYIO PamH-
alo n sHanMelf ceet Contua. B To we
BPEMA, N0 MHEHHIO YHeHRIX, 3T0 obnaxo
HE B COCTORHHN 3PdeTHEHO 3anepsm-
BATE YIbTPAQHONCTOBOC HINVIEHHE,
yToObl KoMmnencHpobaTh abdext nero-
LLUEHARS CNOM OI0HA.

YMeHbUcHRE CONSPKAHNA XTopa B
cTpaTocepe CHAINNO Ol OTPHUATE b
HOE BNHAHHE BYIEaHHYECKHX HIBEDHKE-
HEfl HA 030H, OOHAKO, KAK OTMCMAET
Jeft Xepman n3 Tongapackoro WesT-
pa kocMENEcKHX noneToB HACA, woake
ecnn Bee Bbpockt XY u opyrex mc-
TOMHHKOB Xn0pa Oeinn Gil HEMENNEHHO
OCTAHOANEHL!, COAEPMAHHE XMNopa B
cTpatocepe nponomsano Gkl BOIpac-
TATE €1l NeT ARAONaTE—TPHINATEY, A
A1 ITOTO CNEOYeT, NTO Cheoyiolee
KpYNHOC BYIKAHHYCCKOE HIBEPMWECHHE
VHHMTOXHT eile Gonbile 030HA, deM
aynkaH Nusatybo.

Lmxeon Xopaaw



Ilouemy yCcTONUMBHI
apoMaTHhuecKue coeuHeHus?

Monekynel, cogepxaime 6eHzononogobHele Konelja, He
M3MEHAIOTCA B TEYEHNE r€0/10rMYEeckKoro BpeMeHu 1 faxe
CyWecTBYIOT B TYMaHHOCTAX. B HacTosAljee BpeMs yyeHbie MoryT
MaTeMaTU4yeckn onnucartb NPUYUHbLI TAKOH WCKTIOYNTENbHO BbICOKOMW

1825 I'. MOTOOOM nupexTOp na-
Gopatopus  Koponesckoro HH-
cTHTYTa B JIOHOOHE 3AHHTEpECO-

BANCA AHATHIOM HMHAKOTO OCTATER, 0b-
PAIOBARILIETOCRA TIPH TONYYEHHH NAMN0-
BOT0 rasa. CYNTaBILIMACA OMHHM M3 VY-
LMY XHMHKOB TOTO Bpemend, 33-neTnrf
vaexsi i Mafixn Dapasefl caenan oTkpb-
THE, KOTOPOE OIHAMEHOBANID HAMAND
Hosoft oBnacTH XHMHH, OH BRUIENHT W3
3TOTO OCTATKA HOBRIR yraesonopomd,
MOTEKYTH KOTOPOTO COCTORT TONEKD
W3 aTOMOB BOAOPOOA W YITIEpOOa, W Ha-
apan ero GueapbropupOBaHHBLIM BOOO-
poooM. B HacToRuice BPEMA 3TO BEILE-
CTBO HAILIBAICT GEHION0OM, 10 MONEKY-
Na COCTONT W3 IIECTH aTOMOB BOOOPO-
oa, NPpHCCEOHHEHHEIX K 1IIIECTH aTOMAM
yrnepona. BeH3Ion — MpOTOTHN KNacca
MOTIEKYTT, HIBECTHBIX K&K apoMaTHye-
CKHE (IHKNHYECKHE) COBIHHEHHN.

Tagwe yrnepooopookl HMEKDT LEHHOE
CBORCTBO — HCETIOHATE/IRHO BBICOKYHD
VCTONYRROCTE. OHK NMDORBANIOT CHTh-
HYI? TEHAEHITHID COXPAHRATE CEOH thop-
My H HAMHOIO MeHee PeaKUMOHHOCTO-
cofHbl, 4eM MONEKYNB OPYTHX THMOH.
YeTofluupOCTE — OOHA W3 OCHOBHBIX
NPHYHHA WHPOKOTO HCMOMbI0BAHMA ITHX
yrnesonoponos. Hx npucyTetene s Gen-
IMHE YBCHYMBAET OKTAHOBOE HHCIO,
OHH BXOOAT B COCTAR TAEKHX OLITOBRIX
XHMHKATOB, KAK PACTBOPHTENH KPACOK
n HadTanuuonule Wapukn. B kauecTee
peareHTOB H pacTBOPHTENeH apoOMATH-
YECKHE COEIHHECHHA HIDANT TaKXE Cy-
IECTBEHAYH POME B COBPEMEHHOH mpo-
MBILLIEHHOCTH NPH NPOH3BOOCTEE CHH-
TETHHCCKAX BOMTOEOH, PEIHH H lpﬂm'ITE-
nefi. HecMOTDR HA TAKDE IIHPOKOE NPH-
MEHEHRE, OCHOBHBIE MPHYHHL] YCTOAYH-
BOCTH ITHX COEOHHEHHIl He YOANOCE
TINATENLHD NPOaHANHIMpORATH. B Ha-
CTOALIEE BPEMA MHOK H OPYTHMH yye-
HEIMH 23Ta npobnema niyuaeTcs,

[mapnas TPYOHOCTE, C KOTOPOH Mil
CTONEHYITHCE, BOIHHENA H3-38 TOTO, ¥TO
NpAMBIC KBAHTOBOMEXAHHHMECKHE pacie-
Thi He OBLCTEUHBAIYT YIORMETBOPH-

yCTOMYNBOCTH

AXMYH-UTKU ANXAPA

TENEHO OCHOBE! IMA MPENCKAIAHHA HITH
TOMHOTO ONPESETedHd  YCTORYHBOCTH
APOMATHYECKHX MONEEYN. TaEHEe no-
OBITER YACTO DaIHPORANHCE HA PAITHY-
HbIX OONYIIEHHAX, KOTOPRE XOTH H Ma-
no of0cHOBARNLI, HO HepOxooHMEL. O
NOMOLIEI) 3ITHX DPennonokeHnii HemL38
Tak#e oORACHNTE OpyTHe ocobeRnocTH
APOMATHYCCKHX COeIHHENHH, HampHMep
X HEODLIMHEE OHAMAETHHTHEE CBORCT-
pa. Eme Gonee pamuo, 4TO 3KCNEDHMEHR-
TATOPL! CMOTITH CHHTEINPOBATE TaKRE
ApOMATHYECKHE COSOWHCHMA, CBOHCTEA
KOTOPBIX HE MOTYT ObiTh ODLACHEHK B
PAMEKAX CYLIECTBOBABIUMX paHee Npen-
cTanneHnn.

Yr1obw 3anoniuTs 5T0T npoben, 8 H
Opyruae y4ensie paipaBoTanu TeopH:o
TOMONOrMYECcKOR SHEpTHN pesoHanca, B
Hefl COMETAIOTCA MpPelMeT PACCMOTDE-
HHA TONONOIHH — MATEMATHHECKDE HI-
VHEHHE reoMeTpHYecknX $Hryp — ®
EBAHTOBOMEXAHHYECKHE MPHHLATTED
OTHCANAA INERTPOHHEX opGuTaned w
IHEPTeTHYECKHX YpoBRHeR Monekyn. 3To
NO3IBONRET BRPAKATE HX YCTOHUHBOCTE
B YHCTIOBLIX B TEOMETPHUSCKHY BEITHYN-
max. Tawko#t nooxon okaianca obocwo-
BAHHEIM TOYMTH OMA BCEX THIOE APOMAa-
THUYECEHX COEOHHeHNHH, BEmouas dynne-
DPEHE] — TPEXMEDHEIE MOMEEYIEL H3 TO-
MOB YIepona, KOTODEE B HAacTOMLIEE
BpEeMA HHTEHCHBEHO WCCITEOYIOTCA.

AlllA TeOpHA ONHPAETCR HA MO0

wenns, paspaboTaHHLie B Tpo-
LLTOM BEKE, KOTIA YYEHEIE HAYAIH MOHN-
M T, KK XHMHMECKHE 3NEMEH T PEATH-
PYIOT B B3AHMONefiCTBYIOT OpYT C ApY-
rosd. YoroflyuBocTh ApOMaTHYECEHX
MONEKYN 03HAYAET, YTO OHH HE NPOAB-
AAKOT peakunoRHol cnoco0HOCTH W BX
eTpYETYpa cnocobeTeyeT sToMY. K unc-
Yy OOHOH N3 MEPBLIX YCTAHOBAEHHbIX
XAPEKTEPHCTHE APOMATHMECKHX MOJE-
KYN OTHOCHTCHA PAcnOnoMeHHEe HX Ile-
CTH aTOMOB YTMTEPOOE B BHAC JAMEHYTO-
ro konena. Bnepswie Takyvio koHpHrypa-
Mo veTanosdn 8 1865 r. Hemeuxui xu-

mMHE DPpropux AsryveT Kekyne. Cornac-
HO HCTOPHYMECKHM CBHOCTENBCTBAM, OH
npeacraskn cebe dopmy Bersona mocne
TOTD, KAK eMy NPHCHHACA COH O IMEAX,
IATTAThIBAKOIIAY COBCTRERHBIE XBOCTHI.

Hnmenno gkonsuesas cTpYKTYPa RBIA-
ETCH  OTNHYHTEMEHOR  ocODeHROCTRIO
BPOMATHYECKHY COSOHHEHRA, & He HX 3a-
nax, KaK KTo-Mb0 MOMET Npeanong-
HNTE. JeACTBHTENRRD, MHOTHE «apo-
MAETHYECKHER COSTHHEHHA HE HMEIOT 3a-
naxa. 3To HalsaHre GhIN0 NOIAHMCTBO-
BAHO OT HEKOTOPBIX BEIECTE ¢ NPHAT-
HEIM 3POMETOM, B CTPYETYDE KOTODLIX
Ouino ofHapyweno BEHIONLHOE KOMBIO.
XHMHKH MOCTENEHRO HAYATH KnaccHgm-
uHpoBRaTE Moboe NoNoGHOE CoBNMHERNE
KaK YneH apoMaTHYECKOTD pROA, H TAKOE
HAHNMEHOBANHE CTAND JAKPENNATECH, A
B HACTORILES BPEMA K APOMATHUECKHM
OTHOCATCA HE TONRKO YITIEBOMAOPOOLI,
HO H APYTHE OPraHHYecKHe COSNHHEHHN,
B KOTOPBIX OTIOENEHEBIE ATOMBI YIeEpO-
da JaMENENEl aTOMAMH 810Ta, CEPLI H
EHCTOpOaa.

BeraonbHOe KONBUO — HE TONBKD HWC-
TOMHHE YCTORYHBOCTH MOMEKYT; OKa3a-
nock, 4TO Takas opma Hanbonee mpea-
NONTHTENLHA B npupone. Ceflvac wa-
BECTHO, 4TO UHKAHYSCKHE YrAeROaOPO-
Okl OMEHE PACTIPOCTRAHEH W, HANTPUMED,
ONH BXOOAT B COCTAB YINA H camu, Muo-
THE XHMHYECKHE PEAKUHH IARCPILANKITCR
oDpaI0BAHMEM MOMEKY © DEHIONEHE-
NH EOOBIAaAMH. ,u.]'[ll HAMKCTRAMHHN Pac-
cMOTPHN  S-nieTHRER-1,3-uHKNOrEKCE-

MONEKYNA BEH3IONA — npoToTtvn
APOMATHHBCKMY COBQMHEHHA — HMBET
KONbUBRYW POPMY, KAK BHAHO Ha 3TOR
MUEpOhOTOMpadKK, NONYYBHHOR C No-
MOWRIC PACTDOBOMD TYHHENLHOMD MKK-
pOCKONS. Kasfan Monekyna npegeras-
NARET COGOR XOMMHEK C HEGONBWKM LBHT-
pansHieiM  yraybneHvam. PadseiTOCTs
thuryp ofiyCROBNEHA OBMMEHWEM 3NBK-
TPOHOB, YYACTRYIOWWY B OOpa30BaHMM
FEOAHLIX CEAZBA, HOTOPLIE HA3LIBADT
F-SNEKTPOHAMM.
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JHEH {C._.Hﬂ}, OOBONBHO NPOCTOE COEMH-
HEHME OO CAOMHBIM HAIBAHMEM (wHdpbi
B HAIBAHHH OTHOCHATCH K ATOMAM YIric-
poOa, YYacTBYHMUMM B O0pailoBaHHH
cesacl). ITa MoneKyna NPHHALNCHKHT K
OpyroMy Knaccy coeldHeHmBf — &fxc-
Ham. XoTa B obmem dopma 3Tof Mome-
K¥NB HANOMBHEaET OeHaonm, S-MeTHIeH-
|, J-unEnorexcagnes BLICOKOPEAKLHOH-
uocnocoben. Ecnn & nesMy nofaniT He-
MADTD EHCIOTEL, QOpMa €ro MONexyn
HIMEHRETCH . M OH NPEBPALIAETCH B
APOMATHHECKDE COENWHEHHE TONYON
((T.I,HE]. Monexyna Tonyona npencTas-
naeT coboll Geni0TEHOE KONELD, B KOTO-
poM E OOHOMY M3 2TOMOB YITIEpOOa

npucocaornesa rpynna CH,,
Paanwunsie ApOMATHYECKHE COCOMHE-
nuA obpalyioTes B npouecce oOEIMHOTD
ropenns. TEOPETHYECKH TPH CTOPaHKH
YrNeEponopoadHore TOoNnHea OOMHEHBL
obpaiopLipaTECA OHOKCHI Yriepona ®
poma. Ha NPpAKTHEE MOMHOE CHHMRHHE
NMPOHCXOOHT PEOKO, W B pPeIyNLTaTe
OCTAETCA CAMA M BuIOCNAETCA OkiM. Ta-
KHE 83kl COOEPMAT PAO NOMMUHKANTE-
CEHX APOMATHYECKHX COeMHHEHRT,
COONepMALIRY HECKOMBKD BeHionbHBIX
KOMEL; HEKOTOPLIE H3 HHX BBICOKOTOK-
CHHHBI, YHEHBME MOTYT HACHTHhHIMPO-
BATh COCTAR ITHX OCTATEDOB MCETOOOM
xpoMatorpaduy, KOTOPBIR NOIBOMRET

PRISENATE DAITHYHBIE KOMIQHEHTRI.
Ow. @etuep w B. Barrc wn Hayuno-
TEXHHYECKOrO HenTpa fgwpme Chevron
B Puumionne (wr. Kanndopuua), a Tak-
e K. Jannno u3 Texuuyeckoro YHuBep-
cuteTa Toyxacw obHapymxunu, 4To B
OCTATEAX MPpH CropadHdd OH3eNbBHOTO
TOMMHBA CONCPHWATCA HE TONBED He-
Bonsime  apoMaTHMECKHE MONCKYIIbL,
Takue, kak Senzon, nadTanud (C, Hg)
denantpen (C, H ), no n Gomsmme mo-
NEEYALI, HAMPHMED KOPOHEH ffderr] ]
OBANEH {CHH 4 CuHTaOT, 4TO caxa
COCTOMT W3 DOMEIUMX MOMAEKYNT C He-
CROMTbKHME GeHIONBHBIMH KOMBLLIAMM,

B xocmmweckom npocTpascree Del-
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MONEKYNAPHAR CTPYKTYPA GenH30na NoKasaHa ¢ NOMOWLID YepeayioWuxcs npo-
CThiX M QEOAHBIX CERIEW. MOCKONBKY BOIMOMHE! GBS BADHAHTA CTRYRTYRL! (B88pXY ),
Monekyny BeH3ona PACCMATPMBAKIT KAK pe3oHaHCHLIA rvipua. Taxkoe NpegcTasne-
HWE OOYCNOBNAHO TEM, YTO aTOMHbIE CPOMTANK, HA KOTOPLIX HAXOQATCRA T-3NEKTPO-
Hisl (TEK HA3kIBABMEIE D-ODOMTANW) NBPEKDLIBAKTCA C COCBAHMMK opbuTanaMuK. O6-
NAcTb NBPBKELIBAHWA NOKB3AHE NYHKTHDHBIMK NWHAAMK (Cnesa BHAay). Cnegosa-
TaNbHO, T-3NEKTPOHLI JSeNOKANWIOBAHBI, T. 8. WX NONOMEHKMA HBoNpeAen8HHEL OHM
OBMMYTCR No obwwsm obfnacTAaM, obpasyR sr-o0nakar B BUge «OyONWKOB= (CpABE

BHHIY ).

10MbHBIE CTPYETYPE obpasvioTcR Tak
We nerko, kak ¥ ua Jemine. HagecTno,
470 Hanbonee #CTApLIEY TEMa B Hamed
ConHeuHo# CHCTEME — METCOPHT B, HE-
IMBACMBIE YIMHCTHMHE  XOHOPHTAMH,
COOEpMAT paiiHulibie MOMHIHKTHYE-
CKHE SPOMATHYECKHE COEIMHEHHHE, FTH
BEMIECTEA MOIrNMH 00paioBaTLCA NPH pe-
BKLUHH BOOOPOAA C MOHOOKCHIOM YIie-
pofga Ha MNOAXOOALER MOBEPXHOCTH.
BoamMomHO Tak®e, 4TO APOMATHYCCKHE
coennHeHnA 00PAI0BRATHCE B MEXIBEI-
HOM NPOCTPaHCTBE, & 3aTesm ObiE 3a8-
XPAYEHBl METEOPHTAMME NpH GopMHPO-
saruy Conueunofl cacremsl. B asesnax
HA MOCNEOHAN CTANRAX MX 3IBOMHOMHEH
CHHTEIHPYIOTCH THMETbLIE ITEMEHTRL,
BEMIONAMLHE YIAEpOd, KOTOPRE JaTeM
NONAAAIOT B OKPYKANINEE NMPOCTPEH-
cTBO. ¥riepon MOMeT PEATHPOBATE C
HAXOAAWMMACA BEAKHIN aTOMaMH BOOO-
pona. B 1985 r. JI. AAnNaMainona i ero
Konmern w3 Haunosansnoro ynpapne-
HHA MO AIPOHABTHEE W HCCIENOBAHHED
kocwMHbseckoro npocrpadcTea (HACA)
JAPETHCTPHPOBANH CHOEETP TYMaHHO-
cTeR, OMEHE MOXOMMA HA CTIEKTD CAMH,
ofipaiyviomeica NpH CrOPAHNH ABTOMO-
GHNLHOTO TOMAHBA.

OYEMY YrRcpOOOpOaHBEe KOMbUA
Takol HopmMbl HACTOARKD YCTOR-
yHBk B npupooe? B obiuem sonexyisl
_'p'l..'Ti.'I FI"iHEl-hI., II-G'I"}M}' HTD BCE HX STOMBI
HMEHT NOCTATOMHO « BANEHTHBIXY INeK-

TPOHOB, T. €. MEKTPOHOB, YHAECTBYHO-
wiHx B OOpRIOBAHHH XHMHYECKHX CBR-
3efi. Takwme FNeKTPOHE! HAXDOATCR Ha
BHEIIHHX, WIH BATEHTHBRIX, oDomouxax
aTOMa, KOTOPbIC A0MKE OMTE 32000
HEHB! OfipefencHHbiM SHCNOM IMEETPO-
HOB, uTOOEI CBAIAHHBIE ATOMBI CTAMH
cTAOHNBHBIMH.

Omuy 13 NyTell 0 DOCTHKEHHA 3T0-
r0 — ®3IAXBAT® WEKTPOHOB ¥ OPYIMX
aToMOoB. X10p, HMEIILHA CeMB BANCHT -
HBIX SMCKTPOHOB, JAXBATRIBAET OOHH
JAEKTPOH ¥V ATOMa-NoHOpa, 4ToDLI 33-
NOAHUTE CBOK BANEHTHYHY O0OMOUYKY.
Nobaenesue 3NeKTPORA NpUBoOET K 00-
[AI0BAHHID OTPHIATENLHD JAPAKEHHO-
ro HOHa XI0pa, KOTOpRE MOXeT GhiTh
CEA3AH ¢ MOMOMHTENEHO IAPHKEHHBIM
wonos. (Ecnn HOHOPOM INEKTPOHA AB-
NAETCR HATPHE, To B peaynsTaTe obpa-
ayercr oDBIMHAR NOBAPEHHAR COJL. ) Ta-
KHE CBAIH HAILIBAIOT HOHHBIMH.

OnHAKD aTOM YINEPOoa NPennoYHTa-:
eT OeNHTE MIEKTPOHEL ¢ APYTHME ATO-
MAMH, 3 HE JAXBATHBATE HX. ATOM
YIIEpona CONepHT YeThIpe BANEHTHEIX
FMEKTPOHA, W ONA IAN0AHCHHA €ro Ba-
nenThofi obonouxn HeoDxonumo eme
yeThipe 3MekTpona. B metane (CH, )
QIHOM HI NPOCTENIIMX YTICBOAOPONOR
— KaMALIE ATOM BOOOPOLOE JETHT CBO
eAHHCTREHHEI A BANENTHEIS INEKTPOH C
YracponomM, TeM CAMEIM DOMHOCTBHY 38-
nonuaA ero panenTHy obomoury. TMo-
OYEPENHO YIMEPOD OCMHT BANEHTHEIRA

MEETPOH ¢ KaWabiM ATOMOM BOIODO-
[g, KOTOPOMY HEODNONHME! TONLKO MBA
WIEKTPOHA, ¥TO0OM JANONHATE ero obo-
nouky. OOpayiollyocA CBRYL HAIbIBA-
HOT KOBRANEHTHOR.

B Hm\iﬂ']'“‘iﬂlﬂbll COCNHHEHHAX TO
NPEBKI0 HE OCYLIECTBMACTCR TouHo. B
BeHIONE ECTH TONLED LWECTE ATOMOB BO-
IOPOda W IUECT: 8TOMOB YIrnepoaa, noi-
TOMY ATOMAM YIMEpOaa OONMKHD HE XBa-
TATh ICKTPOHOB [1MR IAMOMHEHHA HX
paneHTHRIX oDonosex. OoHako, no-
CEON l.s'."._".' MO Ft‘h} JI8 E-?EI-[ I0na OYEHE
YCTORUMEBA, MOMKHO COENATE BLBOT, 4TO
BCE aTOMLI VT EPOO2 MMEEDT JAMOTHEH-
HuEe oDoOnoYkH, Takuws oDpaIoM, ATOM
yITepooa, BepOATHO, nennT Donee neyx
BANMEHTHEIX JINEKTPOHOE C COCEIHHM
aToMOM yrnepona. JdpyramMe clioBamH,
MERIY HEKOTOPRIMH ATOMAMMH YTIIEDO-
oa pomxHo GuTe Donee onHO# CcamRIM,
Touree, B GEHIONLHOM KONLUE TOTHHE
yepelOBATHECHE (ANBTEPHHPOBATE) TPH
NpoCTEE B TpH apofnsie cexan. [po-
CTaR M OBOHHAR CEAIM I@NMHCBIBANTCA
CcOOTBETCTReHHD Kak (—C w C = (.
{LInxnuueckHe MONekyIkl ¢ TAKHMH Ye-
PENYIOUIHMHCA CBAIAMH HHOTOA OTHO-
CAT K KNaccy aHHyMeEROR. )

Heofinee coman 0DLINHO HalLIBAKOT
wCHTMaR (o) W «mi» (v). o-CaRis — ITO
NPOCTaR CERIL; OHA JOROMBHO CHITRHANA.

Hanpotue, r-cemas cnaban: nexkTpo-
HEl, YYacTEylLLHe B obp LINHH -
CBAIH (W-WIEKTPOHEL), INHECKH
HeycTOHUHBRT MO Cpan -

WEKTPOHAMH.

XHMHEH YYHTBIBAKT THI WEKTPOHOR
B CBAIAX TONBED MPH pacyerax, dakty-
YECKH KBAHTOBOMEXAHHYECKHE nNpen-
CTABMEHHE NONYCKANOT CBODOINOE NRH-
WEHHE T-ATCKTPOHOE MEXIY COCETHHMH
aromami yraepoga. [Mostomy momnEo
CYHTaTh, 410 OEHION HMEET T-CBRIH
NPHMEPHO OOMHaKosof cinsl. JeficTen-
_TensHo, MONexyna Gensona — ITO wrn-
GpRon TRYX BOTMOMHBIY KOHGHTYDanHi
AMBTEPHAPYICIIMX JBORHLIX H MPOCTBIX
ceascl, # NOITOMY €¢ pPaccMaTPHBAIOT
KaK pPeIoHAHCHBIR rubpro.

OoHako TakoR genokanWiauswed w-
WEKTPOHOB HEBOIMOIKHO NOMROCTHID
obbRcHETE HEOORYHO BRICOKVIO YCTOR-
YHBOCTH APOMATHYECKHN coenumenni. B
urknobyTaanene (CH,), yeTHpexwner-
HOE YIIEpOIHOE KONBI0 KOTOPOrD HMe-
eT Bt JI_H(!“H]-.EE EBHEIH, Y-3[CKT pUHhI
MOTYT ABHTATRCA NO BCER CTPYETYDE.
OnoHako B OTMHEKE OT DEHIONE UMKTO
OyTanmen peakuMoHHOCnHOCObEH W ero
Ir'l},'!lil] THUTYHHTE. xll"'\r!HHH MOTYT ¥C
MEWHD 3TO CAENATEH TOMLKO NPH TEMIe
patypax Hume 20 K; noayueHHOES cOemH-
HEHHe DBICTPO PACNANACTCH NPH HATPE
panun, TlosesMy #e KONboo M3 ILECTH
aToMOB ¥1 i[L'L‘ﬂ,'EH TaK Yo [I.._In'lll.l BO, B TO
H['ICBAH KAk AHANOrHYHaA" C7T p'fl(i"rrlﬁ H1
HEThI I\fx ATOMOB YIEPOaId BEILUOKED
pEAKIHOHHOCTOCODHAT
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ACTHYHOE obeacHenne 3THY dak-

TOB NoARKnock B 1931 r., koroa ne-
MelEKHA XHMHE IpHx X1okKens copmy-
NHPOBAN TPABHAC ONR OnpelcleHus
cTabHABHOCTH T-WIEKTPOHOR B MONEKY-
nax. O paccMaTPHBAN MONEKYNL Kak
ATOMBbI. T-2NEKTPOHE IOMKHEL 3A000-
HETE ONPEIENEHHEIE  MOEEYTRPHBIE
opbHTARMY BO MHOMOM NoaoGHO TOMY,
KaK WIEETpOHE! 3IAN0MHANKT ATOMHbIE
opbuTAnH. ARLIOTHYHO 8TOMAM MOJIE-
EVL OOTHHL] HMETE « MATHYECKHE THC-
naw, COOTBETCTRYIOUIRE HHCOY ¥-
AMEETPOHOEB, HEODXOANMEIX AMR 3aMon-
HEHHR MOMeRynApHelX obonouex. TH
Marmdeckde yHena — 2, 6, 10, 14 n 1. 0.
Jpyrwe uucia w-3MEKTPOHOB  COOT-
BETCTEYIOT HEYCTORYHBBIM COSOHHEHH-
AM.
STo NpaBKio MOKHO HINOKHTE B 06-
X TepmuHax. [MpocThie XKonbuepsie
MONEEYNIEl H HOHEI, KOTOPLIE CONEPMAT
R0 T-IMeKTPOHOE, KpaTHoe 4 (3anm-
CRIBAKOTCA KaK 41, roe n — moboe nono-
WHTENLHOE LEN0e MHCA0), OMCHB HEY-
cTofuiesl. OOHAKD MOMEKYAL], HMEH-
ILHeE OOHD B3 MArHuScCKHX YHCEN JIIEK-
TpoHOB (T. &, 4n + 2), yeroflumssl. 310
MpaBuno BNepeele noiponino obbac-
HHTE, NO4EMY MONeKyna Gensona ¢ wec-
TEIO W-3NEKTPpoOHAME (7 = 1) yocrofun-
B, 8 UMKNOGYTAOHWEH C YETHIPLMA 7-
INEXTPOHAMMA — HET.

Jns onpeneleHHA Ve TOAYHBOCTH ap0-
MaTHHecKHX coenuHennft wanwBonee yo-
MENTHD HCNOLIOBANCH METON MOMEKy-
nApubix opOrTanel Xioxkens. OnoHako
ON OPHMEHANCA TONBEKO K MONEKYNAM C
oonM Gen3ofNbHbiM Eomsuom. [locne
gTopoli Mmuposofl BORARE DyPHOE paseEm-
THE OpPraHMveckoll XEMHH NPHBENO K
CHATElY DONBIIMX APOMATHYECKHX MO-
MEKy/T, MHOTHE H3 KOTOPLIN COCTORMN 13
HECKO/ILEHX KOnmeit. YoTORYHBOCTE Ta-
KHX TONMHUHETHYECKHX MOMNEKYT HEBOI-
mMomHo BLIO ONpemenaTe HA OCHOBE
npaenna XIoKKens.

Hanerefiinero nporpecca B 37of 06-
NACTH MPHIIIOCE MAATE 00 1964 1., Kor-
na Mafien Oeicap (B HACTOALIEE BPEMA
paboraer p Vunsepcutere wiv. dnopr-
na g lefteceHnne) W OPYTHE YYEHRIC
chopMyTHPOBATH KOHIENUHKD IHEPrHH
pesonanca. [pw HIy4eHHH KBAHTOBRIX
COCTORHHA 7-3MEKTPOHOB B MONEKYTAX
Buino o0HEPYREHO, 4TO OTIENBHEE
CBAIH B KOMLUE OTIHMAKTCR OT TakKHX
se ceasefi B nenu. B wacTHOCTH, GRIO
YCTAHOBMEHD, YTO B THHEANEIX MOTEKY=-
MAX CBATH OOROT0 THIEA HMEHT NPHMED-
HO OOMEaKoBbic 3Heprun. Hanpamep, B
VrNeROAopoaROf LENH C ANETEPHHPYI-
EMH ABORHEMH H MPOCTRIMHA CBRIAMH
sHepriAn ceasm C = C  cocramnmer
£,5378 5B (anexTpon-sonkLT) H 4,3499 3B
ann caman C—C. DHEprHs cBATH YTIepo-
Oa ¢ BOJopoaoM — oxkono 4,4375 3B.

ITH NAHHEIE MOIBONAKYT NErKD pac-
CHMTATE KONHMECTEO IHEprux, HeobNo-

NumoR ons paspsLiBa NHEeRHOR MOneKy-
Mkl HA COCTARMAKINE €€ ATOMBI. ITY
IHEPIHIO HaILIBAKOT IHEpTHER HIN Ten-
notoll aToMuzaul. Yrtobe nonyenTs
FHEPIHEO ATOMHIALNA BCefl Denu, Hano
CAOMHTE Boe 3Heprus ceaieft, Hanpr-
Mep, GYTAIHEH HMEET OBe NBORILIE CHA-
M, OAHY NPOCTYIO CBAYEL H LIECTE CBAICH
yrnepon—sonopon. [lonnas 3seprys
CBAIH  3TOR MONEEYNEl  COCTABMRET
42,051 2B, Dneprua atomuiauun GyTa-
AHEHA, BEIMHCTEHHEAR ¢ HCMOMEIORAHHEM
CAOMHOTD METOOA MOMEKYNAPHEIX Op-
Gurane, papda 42,054 3B; ¥1a BenHUH-
HA OOBOTEHD XOPOWI0 COrAACYETCA CO
IHAYEHHEM, TONYYEHHBIM CYMMHPOBA-
HHEM IHEDTHA CEAIH.

Jlns KONBOEBHIX CTPYKTYD Takoh npa-
Mofl MeTOO pacdeTs BLIIBIBAET PO
rpyanocteft. [na Gen3ona cyMma Ixep-
riudi cesan coctasmAeT 56,288 3B (TpH
OBOHHBLIC CBAIH, TPH NMPOCTRIE CBNIH H
wecTh cerael yrnepon—sonopon). On-
HAKD TeopeTHYECKHA pacyeT IHEPrHH
aTOMH3ANONA DaeT 3HaveHue 57,157 3B,
yto Ha 0,869 2B Gonswe. 2Ta pasHOCTE
fps NEPEBOAE B IHEPTHID CTADHNHIAINN
COOTBETCTEYET NpumMepHo 20 xxkan (k#-
noxanopuam). TTOCKONBKY CUHTAMOT,
YTO IHEDIHA CBN3H YTNEPOO—BOOOPOO
ONWHAKOBAE H ONA NHEEAHEIX, W AT8
KONMLUEBLIX MONEKYN, pajHocTs B 20
KKan MOOmMEKHE OTHOCHTBCA K CBAIAM
yriepoi— BOJOPOA, T. €. K BeHI0NEHO-
My Konsiy. [IsHap 1 ero Konierd pac-
CMATDHBATH 3TY 3HeprHie crabimmaa-
IHH KAK IHEPrHIO peioxadHca. Onmpcad-
HEIH TEpMHH apel0HaHcy 000IHAYAET,
9T W-IMEETPOHL [eNOKANHIOBAHE] H

IHEpreTHYeCKH cTabibHEl. (BO MHOIHX

_ y4eGHHKAX XHMHH [UIR IHEPIHH PEIOHAH-

ca Dewiona gaeTcR BenmumHa 36 kxan,
OOHAKD 3TO IHAYCHHE OCHOBAHO HA ApY-
roM ONpPeIeneHHH INCPIHH PeIOHAHCA,
KOTOPOE BEMIOHWAET HE TONLED apoma-
THIHOCTE.)

Benson — e Bexmouenne, Y opyrix
HHETHYECKHX MOMEKY IHEPTHA ATOMM-
JAUHH OTNHYACTCA OT BEAHMHH, MOAYy-
YEHHBIX TPH CYMMHDOBAHHMH IHEPrHA
ceaaeh. OHH MOTYT HMETE TOTOXHTE -
HYIO HIH OTPHOATENEHYI IHEPIHIO pe-
JoHanca. Jdeloap onpemennn apoMaTH-
HECKHE COSTHHEHHA KaK HMEHOLITIE NOI0-
HHTENLHYIO JHEPTHIO peioHanca. B ua-
CTOMALLIEE BPEMA 3TO ONpeaenicHle SBMA-
ETCA CTRHOAPTHLIM,

Ha camomM Oene IHEPTHA PEIOHAHCA B
pacyeTe HA OOHH ¥-IMEXTPOH ABMRETCA
nyvitefi mepoll yeToRMHBOCTH, Yem cob-
CTBEHHO 3HEpPrus peloHanca. Bonbinas
3HEPTHA B PACYETE HE OONH T-31EKTPOH
yEkaisieaeT, 4T0 OoOwmumo cnabsie w-
CBAIH CcTaHOBATCA npounee. [na Genso-
NA ITO IHANCHUE CAMOe Beicoxoe, Kane-
HEBLIe MOMERYNE, TAKHE, KAk UHK106y-
TAAHEH, HMEOT OTPHOATENLHYH IHED-
THIO PCIOHAHCA B PACYETE HA OOHH -
WEKTPOH, JTH COSOHHEHHA TPYIHO
CHHTEIHpPOBATEL, OHH NETrKD painararwoT-
ca. Taxnm obpaiomM, C© NOMOLLLIO IHEP-
THH PCIOHAHCA MOWHO OORACHHTE, NO-
deMy ApOMATHHECKHE COSOWHEHHA Tak
nerko 06paIvioTCA M NOYEMY HX KOMbLe-
Bad CTPYETYPa yCTONUHES.

OTA kouuenuna [deicapa of snep-
rHH PC3I0HAHCA NOIBOITHIA ITYMIOE

|
t

YNLTPA®UONETOBOE NOFNOWEHWE —

A 10

e ¥y 4¢fnta 8 » =

15 20

BPEMA NOCNE PAIAENEHWMA KOMMNOHEHTOB CAMH, MWUH

YNETPAGMONETOBLIM crekTp rajos 13 BeIXNONA AWIENLHOTD JBUMATENA NOKAadLI-
BAGT, 4TO CAME CONOPMMT MHOMD MNONMUMKNKYECKWY APOMETHYECKHX COBAMHEHA
(MpegcTasnerel B BHAE KOMOMHALMA WeCTHYIONsHMKOS ). 3TH YINEROLOROHL!, Bbl
ABNBHHBIE C NOMOWLE OPraHWYECKOro PacTEOPUTENA, AT CHNLHEIE MUKW NorNo-
werua, NepRse NYKW COOTERTCTRYIOT HBBONLWHM APOMAETHYECKUM MONBKYNaM.
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WHTEHCWBHOCTR
HAENKOAEMOrD CBETA

3
:

TYMAHHOCTb
DPMOHA

___ ABTOMOEMNEHAR
CAMLA

HACTOTA HABNIDOAEMOMO CBETA

TYMAHHOCTE OPHMOHA (Ha choTo sBBepxy), NO-BMOMMONY, COQSPMHT DazNU4HbLIB
ApOMETHYECKWE cooguHeHun. MudpakpacHsR ceKTp &8 LeHTpaneEHoR obnacTH
(gHarpaMME ) CUBHD NOXOM HA CNEKTD DACCEAHWA O0LIYHOW BBTOMOGHNBHOR CAMM
(Ha3piBaeMEIA CREKTROM KOMBMHALMOHHOMD PACCEAHMA), KOTOPAR COOBpMNWT MHOMD
APOMATHYECKMX MONeKyn. B HECTORWAE BPEMA YYEHLIE CUMTAINT, Y4TO 3TH COBAHHE-

HWA PACNPOCTPaHeH:l B0 BoaneHHo@.

noHaTe W OOBACHHTE YCTORUMHBOCTL
ApOMATHYECKHX COSIHHEHHA, OHA OCTa-
BHIA HEPELICHHbIM BOTIPOC: OOTAKHBL JTH
QOFHEKDBEIE CEAIHN B MHHENHEIX MOIeKY-
nax BCErfla HMMETE PABHLIE FHCPIUMT
IMpopoasMBie 00 CHX NOP RCCTEIOBAHHA
He Oams OTBETa Ha 3T0T sonpoc. Heroap
CHHTAN, 4TO NMPHNHCKIBAHWE OOHHAKO-
BEIX 3REpruft 3THM ceAIAM BRITO coena-
Ho ans ynobBcrea. On Ae mor obnsc-
HHTE, MOYCMY KONbLUERLIE CTRYETYPRI
APOABNAIGT YCTOMUMBOCTE. XOTH KOH-
menomua [sroapa noneina, oHa OCHOBAHA
Ha IMIHPHYECKHX COOTHOLIEHHAX, H MO-
FTOMY TONMLKD C & MNOMOIULIHD HEBDI-
MOMHO YCTANOBRTE HCTHHHYO PRPOIY
YCTORMHBOCTH APOMATHYECKHN COSIH-
HEHHA.

Baxuee To, 910 npasuno Js0aps He-
NPHMEHHMO KO BCEM EONMBIEBhIM MOE-

Kynam, OcoDenHO K 2eKTPHYECKH 3apA-
WeHHEIM, B TakHX WOHAX, KAK DHKTO-
nepTagnennansift (C,H, ) n Tponmmme-
BEIH :'{.'TH;' }, IIECTE ¥F-IEETPOHOB LIMp-
KYTHPVIOT 0 KONMbLY TAK #e, KaK B pef-
TpansHOH mouekvie Gediona, HO npa-
suno Odstoapa ve gaeT obnacHenwli, no-
geMy TAKHE CTPYKTYDEL YCTORYHBEL,

B 1975.r. MBOH 1 Heaaenonmo M. Dyt-
sanom, M. Munynom, H. TpanancTa-
yen w3 Muctutyra P. Bomkosnua B 3a-
rpebe (XopeaTaa) Gein paspaboTan Me-
TOO, KOTOPEIR MOIBOMSET YCTPAHMTh
IPYAHOCTH, BOIHHKLIRE MPH HCIOML3I0-
panuH metona [dercapa. Me npHMeHn-
TH TOMONOTHHECKHE NPenCTABNCHER Ma-
TEMATHEH ¥ TEOPHH MONEKYAPHEN Op-
Guraneh Xiokkens, B oTmiuRe OT METO-
na Jsioapa B HALIEM NOIXone re Tpehy-
eTCA BRYHCTEHHE IHEPTHH OTOENBHLIX

cam3efl. BumecTo 3TOTO BCR MONEKYNRpP-
HAA CTPYETYPA OMACHBASTCA B MATEMA-
THYECKHX TEPMMHAY, YTO MOJIBONAET B
KOHEYHOM WTOTE ONPENENATE IHEPIHIO
peiloHanca (cTabunmuIauny) paccMaTpH-
paesvore  coemgrHennn. Bawso oTme-
THTE, YTO HHKTHYECKNE CTPYETYDH
OMHCEIBAIOTCA MATEMATHYECKH KaK TH-
MOTETHYECKHE THHERHBIC MOMCKY IR,

MomHo nNpeacTaEMTh, Y4TO MPOBOIH-
MEIE PACYETEI TEXHHUECKH OOCTATOMHO
croMHR. OONEKD ITO HE HMEET DEILAK-
Werg IHaseHHs ana Toro, YTtobbl no-
HATE CMmEICT meTona. [lepeas cramus
COCTOMT B ONPeleTesHyH CneiidRYecKo-
r0 yPaBHEHHSA, HATLIBAEMOTO XapakTe-
[PHCTHYECKHM MOMTHHOMONM AMR DRCCMAT -
PHEZEMOTO COEIWHEHHR. ITO MOIHHOM
MOMHO BhIBPECTH, HCMONLIYA TEOPHHY
mMonekynapHeix opbutanel  Miokxens.
Kopau nmonuBoMa TPeOCcTARMNIOT pai-
PEIIEHHEIE JHEPIETHUECKHE  YDPOBHH
r-ANEKTPOHOE.

OnHaKo 3TH YPORHH SHCDIHH Clile He
MOIBOAAKNT ONPEACTHTE SHEPTHID PEI0-
nadca. HeoGxoammo BRECTH HEKOTOPRE
PAITHYHA MERIY Heprusmm custelt w
meprieft xonsuepol cTpyrTypsl. YTo-
Obl OMPENENHTS: PAIHHILY MEXIY HHMH,
HAMD BBECTH HEKYI0 HAOTETHIECKYIO
CTPYRTYDY, OCHOBAMHYIO H2 MPESnono-
WEHHH, 9TO T-MEKTPOHB HE MOMyT
UHPEYIHPOBATS N0 KOMLLUY, T. €. OHH BL-
ayT cefn Tax, kax ecny Gkl OHE HANOIN-
Muck B Ueny. Ml pacCMETPHBANH Ta-
KYI0 CTPYETYDY K2K KBAIHITHAERHYIO MO-
nexyny. Takum 06pasoM MOMHO NOTY-
YHTh cTaHAapTHEH nonrrom (Tpricai-
CTHY B €70 KOINETH HAIBENH €MD WallH-
KJTHHECKHM TIONMHOMOM» ).

Fetnexne 37000 NOMHHOMA J86T IHED-
reTHYECKHE YDPOBHH w-3MCKTPOHOR TEX
#e ATOMOB, KOTODBLIE BXOOAT B EBAIN-
nuEel Yo MOnekyiy. PAIHOCTL Memxay
PEANLHBIMA YPOBHAMH (KONLUO) B YPOB-
HAMH B TIHOOTCTHYECKOR CTpykTYpe
(EBAIMAMHCHHAR MOMEEYNa) npeacTan-
NAET IHEPTHID wcBepxcTabHIHIAnHNY,
KOTOPaR CEAIAHA C KOonbuenol cTpYKTY-
poll. Dra Imepras HETHO OMNpenenseT
IHEPTeTHUECKHRA BE1A0 KONMbiesOH
CTPYKTYPBI. HEPrHA PeIoHAHCA BRpa-
wacTeA B TepMaHax abocomoTrol Bems-
YHHBl NapaMeTpa @ (IaNUChIBIeTeR KaK
| 1), 3Ta penuuHHA, OCHOBAHHAA HA TE-
OpHH MOnexynapEEX opbuTancl Xox-
KeNA # HMELUAR OTPHIATENBLHOE 3HaYe-
HHE, MPEACTRBNRET CTEOCHB BIAMMO-
nefcTeNA OpYT © OpPYroM BaNCHTHLIX
obonower cOCENHHYN ATOMOB,

MeTon ¢ HCIONEIOBAHHEM TONOMOIH-
YecKOH IHEDTMH PCI0OHAHCA MOKAIBAET
KOTHYECTBEHHO, MOMEMY ApOMaTHIECKHE
coeaMHeHHs YCTOMMHMER. ¥-BNEKTPOHB
NBHKYTCH N0 KOMLICBOA CTPYKTYPE TA-
kum obpaiom, uTo cTabRIHIMPYIOT BCKO
MOmexyny. XoTR T-3NeKTPOHE CYIIeCT-
BYIOT TAKME BO MHOTHX THHEAHBLIX MO-
NMEKYNAX, OHA B ITOM CAVYAEE HE MOTYT



VeToWuMBOCTE HEKOTOPBIX YrnepoaHbIX LMKIHYEeCKHX MOJieKy

TONONOrMYECKEA BJHEPTMA DPE3OHAHCE 8 pacyeTe Ha
OfMH r3NeKTpor (yndpsl B ckobkax) gaeTch wepea ab-
COMKOTHOE 3HAYEHWE NApaMeTpa § — Mepsl YCTORHYMBOC:
T MONEKYNL, YCTOWYMBREIE APOMBTHYBCKWE COBLWHE-

naM. Ha oTpykTypHbIX fWarpaMmax NpYHATO Waobpa-
WaTk TONBKO OBOAHLIE YINapog-yrNepogHbie CBAAM B
KONbUE; YrNEpoa-BOAOPOAHLIE CERIM HE nokazaHs. B
3TOM Chy4ae Monekyna GedHsona waolpasaeTch B BHAOE

HHA AMBIOT MONCMMTENRHYIO SHEPMHKD, OTPMUaTENbHLIS WECTHYTONbHMKA. KpacHbiMW = NHHHAMK  NOKE3EHLI
IHAYAHWA COOTBETCTRYKOT HEADOMATHYECKMM MONEKY- m-CEA3M.
BEH30N HASTANWH AHTPALEH
{0, 0454) (0, 0368) (0.,0335)
OYEHE YCTOWYWE YCTOWYME YCTOWYME

SEHAHTPEH I;ig?ﬂ
{0,0380) [0374)
YOTOWSKMB m:imﬁtmﬂ

OBANEH

LMPKYMAHTPALIEH

O4EHB YCTOWYME;
MOMET CYWECTBOBATE
B TYMAHHOCTAX

Ly

HKHHHET%E;J’IHEPEH (Gsa) UMKNOBYTAOWEH

4) -0

BOMLIWAR, YCTOWRYWBAR, NONAA MONEKYNA; OYEHE HEY MHHE;
TPETER @OPMA YHUCTOMD ¥INMEPOOA; HE MOMET BbiThb BbIQENEH,

nP# GDEEEHHEHH'H C OP¥TWMKW SNEMEHTAMK [AAME ECNW CHHTEIWPOBAH

CBOMCTEA MIMEHRIOTCH

LMKNOOKTATETPAEH
(= 0,0744)
BLICOKOPEAKLWOHHOCNOCOBEH;
HENNOCKAR CTRYKTYPA
NPENATCTBYET OABMMEHWID
INEKTROHDB NO KONbUY

FENTANEH

+

®

TPONMWIMEREIA WOH

(0,0378)
OfWH M3 BONEE YCTOWYMBLIX
NONOMEHUTENBHBIX WOHOB

AIVYNEH

by
‘G‘OG

KOPOHEH
({0,0395)
O4EHE YCTONYMB

AONEKABEHIOKOPOHEH
{0,

0388
EWE HE CHMHTEIWPOBAH;
HO, NO-BMOAWMOMY, QONMEH BLITh
YCTOWHME M MOMET
CYWECTEOBATE B TYMAHHOCTAX

W

UHKHUHEFW%;IEEE,HQH biA HOH

PEAFMPYET C KMCNOPOLOM,
HO OTHOCWTCA K BONEE
YCTORYMEBRIM OTPHUATENEHBIM WMOHAM

O

NEHTANEH
{-0,0269
BLICOKOPEAKLIWOHHOCNOCOBEH;
HE MOMET BbiTh BhILENEH,
[AXKE ECNM CUHTEIMPOBAH

SS

M EH
{00151} (—0,0118) {m_l
OOBONBHO YCTOWYME HENNOCKAR CTPYKTYPA; PEATMPYET G KMCNOPOZOM HEYCTOWYME NMPW HAFPEBAHWM,

W NONWMEPHUIYETCH MPH HAMPEBAHHK

NEFKQ OKWCNAETCAH
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Tononornyeckas Heprya pe3oHaHca HadTanuHa

(J) HAGTANMH CicHs

YOTORYWBOCTE 3TOH MONEKYNsl MOMHDO ONPEOenHdTe, PEWHMBE CHAYANa Xapak-
TEpUCTHYECKMA nonvHoM P(X) (konodka cneea). KopHu 3TOr0 YpaBHeHWA *
onpegensioT 3Heprun 10 T-3NeKTPOHOR HadiTanuHa (Towxs), KOTOpLIE pac-
NONOMEHLI NO GBA HA KaXQOM 3IHEDFETHYECKOM YpPOBHE. (MATs Apyrux Go-
NBe BRICOKMX YPOBHER He 3BHATEI W HE NOKA3AHL) DNEKTPOHHBIE IHERTHH
(BeipaeHHBIE Y8DES NapaMeTp §) CPaBHHWBAEINTCA 00 IHAYEHWAMK, NONYYeH-
HiIMKM W3 CTEAMOAPTHOro nonuHoma P(X) (xononka cnpasa), KOTOPLIA Mare-
MATHYECKK NMPEACTABNAST HADTANWH Kak <KBEIMNHHERHYIOR MONSKYNY. Meo-
NyYeHHAR PAIHOCTE 3HEDFHA ABNABTCA TONONOrMYecKOR SHeprHUed peacHaH-
ca HahTanvHa, oda pasHa 03886 181k

PX) =
KO — 11X+ 410 85X + 43X -9 =0 N - 11* 4+ 41X*-BIX*+ X' -23=0

0
- & 0,6180
P . 1.0000
- & 1,3028
L L 1,6180
& 4 23028

CYMMA IHEPTMW = 13,6832

TONONOrMYECKAR 3IHEPMMA PE3OHAHCA = 138832 - 13,2846 = 0,3886

o
0,3536
0,8654

1,4638
1,731

® 22323

&

CYMMA IHEPIMA = 13,2046

NBUraTECA N0 KOMLIesoi TPAEKTOPHHA, H
COOTBETCTEYIOIIAN JHEPIHA PEIOHAHCA
paBHa HyTH.

Harue onpenenenne 3HEPran pe3oHaH-
Cd TOMLKO YHHPHUHPYET CYLIECTBYHO-
LIHE NPeOCTABNEHHA TEOPeTHYECKOH XH-
mun. [Tosromy oHO BEAIOYEET BCE Npe-
ABAYILHE MONE TEH ODLACHERHA ApOMa-
TynocTH. [Nonobro nomxoay deroapa,
OOIOMHTENLRAA IHEPTRA cTA0HTHIALNK
YERAILIBAET HA TO, 4TO MOJEKYNA YCTOR-
YHBA 38 CHET ABHMEHHA 7-NEETPOHOR
N0 KoNkLesof TPACKTOPHK, T. €. JaHHAS
MOMEKYNa RBIRETCH apoMaTHuYecKo.
{TononorAueckan 3IHEPTMR  pPEIOHAHCA
NOBOMEHO  XOPOINO  BOCTIPOMIBOAKT
IHEPTHID peloHanca B meTone [dekoapa,
nasas f = —3,562 3B.) Ho mama teo-
pPHA HCEMOHaeT obRIATeNBHOE Npeamno-
nosense B noaxone Odeioapa, cornacHo
KOTOPOMY B MHHEAHON MOMEKyIe OOH-
HAKOBLIE CHAIN MMCHOT PaBHLIE IHEPTHH,
Bosmomno, eine Gonec CyIeCTBEHHO
TO, 4TO HAL METOA NMPHMERHM 0% pac-
CMOTPEHHA HOHOB. (JH NO3BOIRET NOMY-
YETH IMEPIUH PEIOHAHCA IADAMEHHLIN
KONBLIEREIX CTRYETYD NPHMEPHO ¢ Takod
HE TOUHOCTERD, KAK H 018 HeATPansHBIX
MOTIEKY.

Mooxon ¢ HeMONBIOBAHNEM TONOMNO-
rHYECKOl IHEprHH PEIOHAHCA NOOTBED-
OH TAKME COBPEMEHHYIO BEPCHIO TIDA-
sHna Xwokkenda. X. Hrukaso# w3 Pap-
MallesTHYeCKOTD Konmeaxa XocH B To-
KHO ¥ MHOK BBIO NOKa3ano, 4To ¥ Npo-
CTHIX KOMBIEBLIX MOMEKY H HOHOR, KO-
TOPLIE HMCHT MAMHMECKOE  SHCIO
(4n + 2)w-aNeXTpPOHOB, IHEPrMA CTa-
OHIHIANHA BOETOA MONOKHTENLHA, TO-
ITOMY OHH RBIRFOTCH apoMaTHYCCKHMH
COSOMHEHMAMA. ¥ BCeX apyrux HefiT-

PANEHBIX H JAPAMEHHBIX MOHOUNETHYE-
CEKHMX MOJTEEY 3Ta 3HEPIHA OTPHIATENE-
Ha, H OHH HEYCTORYHAL!, KAK H YTBEDH-
maeT npasuno XIOKKEns.,

X. Xocos s K. Xocon m3 Vuusepcn-
Teta Otanomunsy 8 Toxwo u Dyrman
(KoTOpLIf B HACTORILIEE BPEMA paboTaeT
B Yunsepcutere Kparvesana s CepBumn)
HCMONLIOBATH TIOOXON, AHAMOrHYHLI
TEOPHH TONOIOrHYECKOR IHEPruy pe3o-
HaHca, 9To0sl NOKA3aTh, YTO MPABKHIO
Xioxxens npramennmo game K Sonsimmm
NOTHUHETHYECKHM COeOHHenHAM. Patee
CHHTANOCE, YTO TAKOE #pACLIHPEHHES
Npasungd HepO3IMOMHO, OHM TNPHHAMH,
HTO HEATPATLHER MOTEKYITE IHEPTETHYE-
CKH YCTOHUMBEI, €CMTH HX w-3IEKTDOHE
MOTYT OBHTATRCA MO MHOIHMM [LIECTH-
YrONbHBIM TpaekTopHAM. Ho ecnm cy-
ECTBYIOT YeTHIPEN- WAH CEMHYIOMb-
HEIE TREEKTOPHH, TO MONEKYNEl NPORR-
NAKOT TERJEHIHKD K HCYCTOHYHBOCTH.
3T coobpamenns noisonmoT obbac-
HHTE, NOYEMY MONHUHENHYCCKHE ApONMa-
THUECKHE YTTEBONOPOALI HMEHOT GOoNb-
LIIHE FHEPTHH pejoHaHca. [Mockoneky Ta-
KHE MOMERYNbI COCTORT W3 HECKOMBEHX
CBA3AHHBIN DeHIONBHBIXN KOMeN, MX -
IMEKTPOHEl MOTYT ABHTATRCA 10 PR3-
HbiM LIECTHYTO/IbHBIM TPARCKTOPHAM,;
3TO 0DYCMORTHBAET BRICOKYH) YCTORYH-
BOCTE MoOnexyn. M MaremaTHyeckH 0o-
Ka3jaa, €TO NpaERno  Xocos — Xo-
con — yTMana JOBONBLHO XOPOLO Bhi-
NOMHAETCA anA  DonemnmHcTEa HefiT-
PANBEHLIY MOMEKYI.

AlllA TEOpHA HAMHHAST HAXOOWTH
NpakTHéeckoe npumedene. B
1984 r. A, Jlexe n X.-J1. TTrcoke ua Na-
PHACEOTO YHHBEPCHTCTA NPCAnOmoMH-

MH, 4TO B TYMAHHOCTAX AOTKHA CY-
LWECTBOBATE CMech H3 GONBIIMX apoma-
THY4ECKHX Monexyn. Yepes Tpw roga s
OnpenenTsl THN APOMATHYECKHX COEOH-
HEHHH, KOTOPEIE, BEDONTHO, CYIIECTEY-
10T B TYMaHHOCTRX. Mmn, no seelt Bran-
MOCTH, He MoryT OuiTh HeDonbILIHE MO-
nexynel. PacueTml  TononorAdeckod
IHEPIHH PEIOHAHCA M JAHHBIE ACTPOHO-
sigecknx Habmonesnf 8 mndpakpac-
HOM [IHANA30HE MOKAIMBAKOT, 4TO0 HH-
TERCHBHOE YIbTPahHONETOROS HATYYE-
HHe 0T GnHRaRiuHx 3830 HOTKHO BO3-
Gy#aaTe M 3aTeM paipyviuaTe HebDons-
UIHE apoMaTEseckne Monexynsl. Ho s
nokalan, 4To Gomsnme KOMNaRTHRE No-
NHUHETHYECKHE MONEKYTBl apOMaTHYE-
CKHX COSOMHEHHA MOTYT «BEIMMTLEY B
TYMAHHOCTAX. PacyeThl YEaswIBRIOT,
HTO TAKHE MONEKYML B BoaGyxaeHnsIx
COCTOAHMAX HMEIOT BBICOKHE IHEpTHH
peloHaHCca | N0ITOMY OCTAKTCR yoToh-
YHBLIMH BO «BPAMIeGHOM » OKDYSeHHNE.
Janksie COBPEMEHHBIY ACTPOHOMHYE-
cxux nabmopennl cormacyloTcR ¢ ITH-
MH NPeanoNoReEHHAMH.

HaubBonee peposTHEIM H3 apoOMaTHIE-
CKHX COSTHHEHHA B TYMAHHOCTAX ABMA-
etca gopexafeniokoponen. 3Ta mMone-
E¥YNa, KOTOPYIO XHMMKN Y3e CHHTEIRpO-
BA/H, COCTONT K3 19 Geraononopobasix
KOJIEl, PACTIONOMEHHEIX B GopmMe me-
cTHyronbHuka. BoaMokHO Takwe npw-
CYTCTEHE UHDEYMaHTpaueHa. B 1987 r. 5
pacCYHTAN YCTORYHBOCTE ITHX COEMHAE-
tuft, a 8 1991 r. P. Bpoen u ©. Ougepur
3 Kanmpopupiickoro yumeepcHTeTa B
Jloc-Annwenece YeneiHo CHETEIHPOBa-
M OHpKyMasETpaines. Kax ¥ npennona-
FaM0ch, ITO COSMHHEHHE OMEHD YCTONYH-
BO.
TeopeTHyeckue NPEOCTABNENHA O TO-
NONOTHYECKON IHENTHE PE30HAHCA NpPH-
MEHHMBEI TRKME K paceMoTpersio dyn-
nepeHoB — BONBLIIMX NONBIX TPEXMED-
HEIX CTPYKTYD Hi aTOMOE Yriepoga.
Jlerue scero ofipasyetca coenunenme Cg,
(w3 60 aTomor yrnepona), HOIyMEHHOS
METOAOM MA3EPHON0 HeMapeHAn rpadi-
Ta. $opma ero MOmEXYIEl HANOMHHAET
dyTBoneuan May. Painuunsie ceofict-
BA TAKHX MOJIEKY] BLIIBIBAIOT GOnbinof
HHETEPEC YUeHBIX, C TeX NOp KaK ol Ohi-
ITH MOAYY4EHBI B 3AMETHBIN KOTHYECTBAX
(cm. cratei: P. Kepn, P. Caonmm.
Qynnepensl, «B mupe mayems, 1991,
M1,

Ina npeapiaymMx Teopufl apoMaTHy-
HOCTH CTPYETYPa dyinepenos BuiIkiBa-
er cnowxmocTH. [lpasuno  Xioxxens
(dn + 2) HENPHMEHHMO ¥ MONEEYNE
C,,, MOCKONEEY OHA MPEACTABISET CO-
GOt TpexMEPHYH) NOAHIMEIHYECKYH
cTpykTyYpy. Meron [deioapa Takse ke
NOOXOOKT, NOCKONEKY 3HEPIHH CBAIeH B
TAKAX CHCTEMAX HeM3IBeCcTHR. B 1988 1.
XoOCoR | A MPEAnOIOMHIN, ST0 MOTeRy-
na Cg, cocrommuas n3 20 bensonononob-
HbIX IIECTHYTONLHAKOR K |2 NATHYNOMb-
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HHKOB, TOM#KHEE ObITh YMEDEHHO ApOMa-
THuba. M paccuMTany IHEPry peio-
HAHCA HA OIHA T-MEKTPOH H MOTYYHITH
senmmunHy 0,0274 131, (CooreetcTRYHO-
LS IHANMEHHE INA BRICOKOAPOMA THHHO-
ro Benzona coctannwer 0,0454 | 81 ) Or-
puuarenshiiil non Cg, Tax xe ofnanaet
APOMATHYHOCTEIO, KaK H HelATpansHas
smonexyna. TpusoLl 3aprmeHnsill HOH
Clp+ KOTOpBIf CTAHOBHTCA CBEPXTIPO-
BOOHHEOM NPH OXTAMIEHHH 10 ONeHb
HHIKHY TEMTEPATYD, MMEST PEIOHAHC-
HYK JHEPTHIO B PacyeTe HA OOHH -
snexTpon, pasuyio 0,0241 181, Oaxako
NONOERTENEHBIA HOH, DO-BHAKMOMY,
HEMHEOID MEHEee apOMATHYEH.

[MpencrasneHHe o TONONOTHYECKOR
IHEPTHH PEIOHAHCA NOIBOIRET B TEPMH-
HaX apoMaTHYHOCTH OOBACHHTL CBON-
CTBO, HAIBIBACMOS OHAMATHETHIMOM.
Monekynei, obnanaoiiine AHAMEATHE-
THIMOM, OTTANKHEAHTCA MarHHTHEIMA
nonsMe. 3710 ceoficTeo ofycnoBneRO
ABHMENHEM EKTPOHOR B MONEKyMNeE.
Buelipes MArHHTHOE none, aefcTeyH-
Llee HA ABHAKYLIHECA IEKTPOHEL, HiMe-
HACT KBAHTOBLIE COCTOAHHA BCEX 3INICK-
TPOHOB B MOJeKyNe, NTO NPHBOONT K
BOTHHEHOBEHHIO MATHATHOTO MOMERTA,
HANPABNEHHOTD NPOTHE MPHIOKERHOTD
MEFHHTHOTO 1O/,

XoTa BOE ODTEHHMECKHE MONEKYNLI
NPORBAAIOT 3TO CBOACTBO TOMBKD 4a-
CTHYHO, &POMATHYECKME COSNHHEHHR
OefiCTRMTETBHO OHAMATrHHTHE, OTTAn-
KHBaHHE CTAHOBHTCA Gonee BhIpamen-
HiIM, 10 MEPE TOTO K4k MATHHTHOS None
sodpactaeT. B 1981 r. A cMOr CBR3aTH
3TH AHAMArHNTHEIE cBoficTEa, obycnoe-
NEHHbIE IBHKENHEM WEETPOHOB B KOMb-
Le, ¢ TOMONOrHYeCcKOH IHeprued peso-
HAHCA. 3T0 — HECTOMHOES COOTHOIIE-
mue. [Mo cyiIECTBY, KOTAA MEKTPOHE!
OBRATAOTCA N0 KONbUEROH TPAEKTODHH,
cTabHIHINPYAR MOMEKYTY, OHH YCHTHBA-
HOT ©f OHAMATHHTHRME CBORCTRA; KOTE-
LeBLle TPAEKTOpHH, chocobCTBYIOLHE
necTabuAHIANHH CTPYETYDb, PHBOAAT
K ocnabnensio 3THX ceoficTe. YBenuve-
HHEe OHAMATHETHIMA PACCMATPHBAETCA
KaK NPORBICHHE CHALHOA TeHIeHLHH K
cTabHNEHOCTH  MOMEKY/IB, KOTOpas
anefiTpanuayern  oddexT  BHeWMero
METHHTHOTO TOMA.

CTBYET fbe NoTeHlHANbHLIE
PYOHOCTH MPH HCTIONBIOBAHNE TO-
MOAOrHNecKoi IHEPTHH PEIOHARCA B Ka-
wectee MHAekca crabmmenocTH. Bo-
MepabiX, BLIBOMA COOTEETCTEYIOWIETD Xa-
PAXTEPHCTHYECKOFD NOMTHHOME OCHOBAH
HA TCODHH MONCKYNApHEIX opOnTaneh
Xiokkens, koTopas se cpobomgna oT He-
KOTOPBIX OpHO/BOKEHHRE H DOITOMY
MOoeT cofep#aTe ownben. Tem ne me-
Hee ITO eOHHCTBEEHHBIA noAxXen 078
AHANMTHYECKOTO HIYMEHHA apOMATHY-
HOCTH.
Bo-pTopeiX, TOMONOrHYECKAS SHep-

THA PE3OHAHCA HA CAMOM JENEe ONHCHIBA-
ET IHEPTETHYECKYHD (TepMOOHHAMHYE-
CEYHY) YCTORYMBOCTE. BOaMOMHO, HEKD-
TOPbie COCIHHEHHA MOTYT BLITE JHepre-
THYECKH HEYCTORYHBLI, HO XHMHYECKH
HHEPTHLI. ITO IHAYAT, YTO MOMEKyna
MOMET HMMETE OTPHUATENLHYID JHED-
THIO PEIDHAHCE, HO MO KAKOH-TO NpHYH-
He HE rOTOBA BCTYTIATE B XHMHYECKHe pe-
aKneM. B TAKHX COydasy TomomorHue-
CKan JHEpTHA peioHanca He Oyget oTpa-
#aTh HabmonaeMyo YeTORYHBOCTE MO-
Nexynkl.

Opnako BGONEIUMHCTEO 3HEPreTHYE-

CEH YCTORUMBBIX MOJCEYN ARIAKTCH
TAKHE XMMHYECKH YeTORuMBEIME. B 0ob-
mes MpeickailaTensHas CcnocobDHOCTE
HaweR TEOPHH OCTAETCA B CHNE MOYTH
ANA BCeX COelHHEHAN, 1a HCKMOYeHHeM
nexoTopuix. [Mocne Gonee 100 net Teo-
PETHYECKHX HCCNEN0OBAHHA MOMHO YBC-
PEHHO CEA3ATE, YTO HakoHen Mafgeno
obLACHENHE VCTONUBOCTH ApoMaTHYE-
CKMX coenwHeHHR. Yuewnle OOMKHE
mafits Gonee WHPOEOE NPHMEHEHHE
ITOMY METOOY ONA HCCACOOBAHHA MHEO-
roobpaInA XHMEYECKHX RBMEHHA,

Hayka n obwecribo

B ypasuenuu enobanvrozo
nomenaeHus He xeamaem
030Ha

H — napanoxcamsekifi rai. B
crparochepe OH HIPaeT POk LLH-
Ta, JANAIAKOiero HAC OT yAbTpadwo-
neta. Heyknousoe yMeHblleHHE Conep-
KAHHA CTPATOChEPHOrO 030HA BRIILIBA-
eT Bonsloe GecnoxoficTBO, MOCKONLEY
TPO3NT pocTonm 3afonesannfl paxoM Ko-
WH H TEHETHYECKHMH HADYILEHHAMH Y
OprafHIMoB, HaXQORUIHXCA B OCHOBa-
HuH numesofi gemn. Ha yposhe 3esmn
030H HABARCTCA CHALHOOEHCTRYFOLIHNM
JAPRIHAOWIMM BEIIECTROM, KOTOPOE
BHIBIBAET pECTHpaTopHbie 3abonesa-
HHA H paIpyluaeT fneca.

Mexny npHIeMHBIM CTIOEM H CTpa-
Toodepolt pacnonaraetTcR Tponochepa,
npocTHpaloiaica a0 esicoThl 100 kM.
HabfnwpoeHna ¢ BOIOYIUHBIX WEP0E o=
ABONADT MPeanookHTE, H4TO COmep-
wanne TponocepHoro 030HAE OeicTpO
pacTer — npumMepHo Ha 10% 1a necaTH-
netie. Takoh eeiBo OB ClENAH CTIEIH-
anHcTamu, paboTarompmMB B pamxax
Mporpamyel O0OH no  oxpysaiomet
Cpele.

Binox ofinersenns 12 3TOH HOBOCTBIO
BPAA M NOCNENyeT, MOCKOALEY Macca
TponochepHoro 030HA HAMHOTO MEHb-
e Macckl cTparocdepHOoro, H 3ITOT
NPHPOCT HE MOMET KOMIEHCHPOBATE
notepu 030Ha B cTpatocdepe. 3aTo Ha
NepBLIfA MNaf B 3TOM CAY4ae BRICTYNAET
ceofcTBO O30HA KaK «NApHHKOBOID ra-
3as, A TakuM obpa’lom yBelHYeHHE €ro
conepmanni cnocoBCTBYET YCHASHHI
sbbexta nOTENNEHHA, BEIHBAEMOTO
rnasHeiM ofpajoM OHOKCHIOM YTNEPO-
oa.

Oproft H3 nNpHYMEH  BOIPACTAHHA
CONEPMAHHA DIOHA B Tponochepe cum-
TawT BeOPOCh] OKCHAOE 830Ta HI peak-
THBEkx aoswraTench. B crpatochepe
OKCHIB! 83078 cnocofeTeYIOT NpOTEeKa-

HHIO peakuifi, B PEIVNLTATE KOTOPLIX
EOMHYECTRO O30HA YMeHBIUIAETCH, B
Tponochepe Me C HX YHACTHEM HAYT
ADYTHE PeaKilHy, YBeTHUHBAIOUIHE KO/IH-
YecTRO 030Ha. B cTaThe, ONyGNHROBAH-
Holl ® mypHane oNaturen, HKomHx
*®oHCOH H ero kommerd M3 Xapeen-
noeckofl naboparopun 8 ODuaxore (Be-
NMUEOBPHTAHEA) NPHBOOAT OUEHRH, B CO-
OTBETCTBAN C KOTODBIMH HA BBICOTEX,
rie NeTalT NacCAXHpCkHe CAMONETEI,
OKCHOBI 83078, «OPOHIBOAAR OI0H, OKa-
ILBAIOT HA NOTeNleNHe MNaseTsi B 30
pa3 Bonee cuneasifl 3bdexT, vem TO We
KOUTHYeCTBO BRIGpOCcos BbaMIn nOBepX-
HocTH. Mo mueasio [Ixoncona, pubpo-
Chl OKCHAOE 230Ta M3 PEAKTHREHBIX JTBH-
raTenefl BHOCHT TaKOfl ¥e BKIan 8 rno-
fanpHoe NOTEMNNCHAE, KAK B BCE OCTATb-
Hbi¢ BRIOPOCE BMECTE BIATHIE.

ITH BhiBOdbl MOTYT YCIOKHHTE JA08-
gy HauWoHANLHOrO YNPammeHHEA 0o
A3POHABTHES H HCCTENOBAHHI0 KOCMe-
croro npoctpancrea (HACA), koTopoe
NBITAETCA OLCHHTE RIHAHHE HA OEPYXa-
tolyro cpeny Gyayulerc ¢noTa ceepx-
IBYKOBLIX NECCAMHPCKHA CAMOMNETOR.
Mocnennne pawnsie HACA, noxome,
cHEMaT DecnokoficTEO N0 NOBOOY TO-
r'0, 4T0 NONETE CEBEPXIBYKOBRIX CAMOME-
TOB NPHBEOYT K PAIPYIIEHHIO CTPATOC-
tbeproro o3oHa. Temepk 3TH OAHHBIE
yxaaupaioT ma apyrofl adubexT: ceepx-
IBYKOBLIE CAMONETE! CTAHYT cnocober-
BOBATH «MPOAIBOACTREY® TpOnochepHo-
0 0I0HA H TeM caMbeiM GyOyT BHOCHTE
Bknan B rnofantHoe NOTENNEHHE KIH-
mMara.

HccnepopaTens oTMEMaloT, YTO MO
CPABHEHHIO ¢ AROKCHAOM YTAEPONA 030H
xyoa mMesee Mpdek THEHLIA NapHAKOBRRIR
ra3. Tem ne menee, no ciosam [Jxoena
Jemn w3 ArenTcTBa N0 OXPAHE OKPYHKA-
womeft cpeakl, «3Ta npofnema onpene-
neRHO TpebyeT BHUMAHHAY,

Tum Sepdcau
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llenk n KOHCTPYKUMA nayTHUHbI NOLYHHAIOTCA
TeM XKe NpasuiaMm u orpaHuyYeHusM, KOTopkIe QeACTBYIOT
B «4YE/T0BEYECKOM» MaTEPUAanoBefeHnn N CTPOUTENLHON HHIKEHEPUH.
BO3MOXHO, HaM €CTb YeMy Moy4YUTLCH Y nayKkos

AVHKH, rapephoe, Gonee wiBecT-
I I Hbi CBOHMH 3AMEYATENLHBIMH
AOCTHHEHHAMH B CTPONTENLCT-
BC, YeM HIrOTOBRNEHHEM MHTE[JHMGE
nns 3roro, B ornryse 0T HWTedl, NpoH3I-
BOOMMBIX ['VCEHHUAMH TYTOBOIO IIed-
konpaas (Bombyx mori ), nayunii mwenx
CLLE HE HAEN WHPOKOTD NPHMEHEHHA
yenopexom. INparna, mayuss TEHETRE HO-
NoARIYOTCHE B KAYECTHEC IIEFEBH?U"HI:ITG
MATEPHANA W awe PRIBONOBHBIX CETER,
HO CAMA HX LICNKOBAN HHTE NOKA NPHME-
HAETCH TONBED AMA BHIHPOEB B ONTHYE-
ckHx npubopax.’

A penb WENK naydsHx TeHer obnama-
€T MHOTHMH UEHHLIME cBoficTeamu. On
ropasfo NpoYHee, StM ¥ TyTOBOMO LIen-
KOTIpEOa, M, Kpose Toro, painoobpas-
HEE: TAYKH IPORIBOOAT PAIMYHEIE €70
THILE A8 pasHnX uenefl. Takoe kauecT-
BEHHOE MHOTOODDAIHE INENKa NPHBENO K
FIBOMOUMH  ODMpHERIErD  cHEKTPA
EOHCTDYKLMH NayTHHE,

CpanHuaan CEORCTER WENKE ¥ DAYKOR
W HX XOPOLIO HIVHEHHOTD «KOJNETHS —
TYTOROID [MENKONPRIA, MOMHO OOTY-
YHTL MNEPEOE NPEACTARNCHHE O TYTHX
PAIENTHE CTPYETYD, NO3BOARIOWINY Na-
YEAM TINCCTH HX YIHBHTENBHRIE CETH. A
Hayuan  PYHKUHOHANBHYI0  MEXAHHKY
PaiMHYHEIX THIOB TPEXMEDHLIN TEHET,
HaYHHASIOL MOHHMATE, KBEK MECTEOCTL
LIETKa UI'NHHQI-I'EEEI‘ OHANAI0OH KOH-
CTPYEUHRA ceTell W NOBYHe BOIMOBHOCTH
y DONBIIAHCTER NAYKOR.

Menk, xak # BCAKHH CTPOHTeNbHLIR
MAaTEPHan, B KOHEYHOM CHETE CEOBBIBA-
ET APXHTEETYRHYIC AERTENLHOCTE May-
#a. O7 moboft crpykTyps, Byae TO
MOCT MM CETL, HENLIA TpeboBaTh GoNk-
WETD, YEM MOMET 0DecnedMTE MaTepH-
an, ¥l ROTOPOro OHa COOpYHMeHa, —
EOHEUHO, ©CNH CTPOMTERE HE 3IHAET
kakol-To ocoboil ynoBen.

XuTpoymHan repoHHA ckaikn 3. Yai-
ra «Cers 1lapnoTTeiy — NpHMED nay-
pil, CONANANILETD HMEHHO TakoH OCo-
OenHOCTREO. BAECTAILE HCOONbLIYA HE-
cnoWHBe npeEcnocobneHns, obDBIKHO-
agHHEIl  mayx-kpecToRHE  (Araneus
gl s ) NPCEPATH HEVCTPAHHMbIF
HEQOCTATOE LWEAKA — MANKOCTE BO
BNaMHOM COCTORHHM — B HEOUEHHMOC
nperMyliecTan. Ero yvnoBEKa, 3aKmoda-

OPUL ®ONbLPAT

IOLAACA B TOM, YTO ONPENENEHHEIE HH-
TH CETH NOERLITE BOAOR, HAMHOID MO-
BRICHNA HDPERTHBHOCTE PACKOIOE HA CE
coananne. OHA TAKAE MOIBONIRNE NPEel-

'KaM KPECTOBHED OCBOHTE HOBYH) JKOITO-

MMMECKYH0 HHIIY — OTEPRITHIE Opo-
CTPAHCTRA.

1o npHcNocobneHne Nayka-KpecTo-
BHKA ORET XOpOMIHA NMPHMED BaHEHOTD
feHOMERA FIROAOIHE — OIpadHuveHn.
FEONOIHONNELIE HIMEHEHHA oBycnoane-
HEl AJANTHEHLIMH COBHTAMM B MOpHo-
NOTHH H NopeéneHun. TakHe NocTeneH-
HEIE MOOHRHHEAINHE B KOHLE KOHLIOR MpH-
XNOOAT B OPOTHROPEYHE ¢ GHIRONOrHYE-
CEEMH HAK fEIMHECKHMH OrPaRHYERRa-
M. JloMES OrpEHEMMEHHA OTKPBLIBAET
HOBLIC BOIMOMHOCTH. 3MEck OVERHAHA
AHAMOMHA € TEXHHYECKHM TPOTPECCOM
yENOBEYECTEL. .

[Mayer ® OGabOUKH-LLIENKOTIPALL —
popce He DNHIKNE PONCTEEHHHKH, OOHA-
KO HX Wweny peckma cxoper. My Tex ny
APYTHA MHBOTHEIX B M0 COCTAR BXOAHT
Denok KepaTHH, NPHCYTCTBYIOLLH Tak-
We B BONOCAN, HOTTAX W nepeax. B sono-
CAX W HOTTHX COJEPMEHTCH O-KEDATHH,
MOMEEY MBI KOTOPOro NPeACTARARINT CO-
Dol LenowKH H3 aMENOKHCAOT, HMER)-
IIHE CTPYETYDY TaK HAILBAEMON o-

.cnupany, W ofpaiyioT, NEpenneTanch,
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CYNEPCMHPANBHEIE HHTH. BoaMOoXHO,
MPEAKOREIE MAYEOOODAIHEE HCTIONLIO-
BANMH a-KePATHH KAK LEMEHT 1A NOKPE!-
BAHHA AHL, 3 MPEOEH CORPEMEHHLIY Ha-
CCEOMBIN — ANA NPHEPENIEHAR KOKOHOB
C PAIBHEANIIHMHACHE NHYHHKAMH K Cﬂﬁ-
CTBEHHOMY TEMY.

M ¥ WwenkonpRoos, € ¥ Nayeos chop-
MHPOBANACE HACOCHO-KNANAHHAA HArHE-
TAKILAA CHCTEMA, NOoIBOnAoWan ob-
Pa3oRLIBATE Denxonkle HHTH. BmecTo
TOrg 9TobN BMOENATE MEAIEHHD Bb-
Cchixarmuuil refs a-KepaTHHa, NpOTOKH
WEME3 CrYILAIOT 3TO BEWECTRO N0 Co-
CTORHHA BBICOKOH BHIKOCTH, MpeBpa-
LA €r0 B HEMATHYECKHR AHIEHA kpH-
CTanm, B KOTOPOM MOREKYNE Pacmono-
AEHE NAPANNENEHLIMHE pRAaMA. 3Haun-
TENBHEIE CARHIOBEIE YOMIHA, NPHKIHE-
NbiBasMEIE HArHeTalomed cueTemoit, se-
POATHO, COOCODCTEYIOT PACTIPRMIEHHID
NOABNAKIICHACE HATH, 3ACTARMHA MHO-
WECTBO a-1enell hopMHPOBATE YoToM-
UHBYI TPETHUYHYK) CTPYETYPY, HAlBIBA-
EMYI0 CKNAMaTM G-cnoem. ¥ wenko-
BHUHOTO YePBH TAKHE CNOH HAKNAILIBA-
HOTCH APYT HA OPYIa FApMowkoi B yna-
KOBBIBANOTCH B KPHCTAMNL (CM. PHCYHOK
Ha ¢. 48—49),

FTH DenxoAbLIe EPHCTANALL B CBONO
oMEPENL MOTPYXEHE B PEIHHONOAOD-
Huift maTpukc, obpaioBanneifi HEEpH-
CTANMHIOBAHHEIME aMHHOEHCIOTHLIMH
uenamy. Hanpotre, Bx cnapand 6ecno-
PAOOYHO MEPenneTedsl Opyr © Apyros.
Mimepno Gnaronapd HEYNOPAAOYEHHO-
CTH WENK, KEK H PEIHNE, HOKTIOMHTENb-
HO 3nacTHYeH. PACTArHEAHKE HTH Pac-
I‘I'p!lM.FI!IET IETTH, BLIBOAA HX HI Xa0THYC-
CKOTO COCTOAHHA, YEMY OHH CONPOTHE-
nawoTeA. EciM ARTE OTOYCTHTE, OHH
CHOBA CHBEPHYTCH, BO3IBPATHBIUHCL B
YCTORUMBOE BRICOKOIHTRONKIHOE ©0-
CTOHHHE.

NAYK Araneus diademalus, CTaBlmi re-
poeM craikw 3. Yaata «Cete WapnoT-
This (CM. PMCYHOK Ha STOW CTPRHMUE),
NPeoAcnen OrpaHUYeHHBIE BOSMOMHO-
CTH uu‘mpuana = EnKa, HIT-IHHMI:
CTPOWTE BICOKOMDDEKTUEHYIO ND AER-
CTEMIO W COBEPWEHHYID N0 CTRYKTYPe Ko-
NECOBMAHYIO CBTh, KEK NOKEIAHHAR Ha
WNNICTRAaUMY cnpasa,
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[lpr Gonpuoft INACTHYHOCTH 1UENK
BECHMA MpoueH, OYOyYH KOMNOIMITHOH-
HEIM MaTepHanoM nopofHO cMmone ©
HAMNOAHHTEIEM HI CTEENOBOIIOKHA. EI"':I'
KPHCTANNSEI W MATPHEC YCTOHYHBRI XK
paipywenso. Hatanytan e T 0DbIMHO
NONMAETCA B PEIYNBTATE YraybneHns no-
BEpXHOCTHON TpewuHel. CHIOBRIE MR-
HHH, MPOXONAUIHE BOONE BOTOKHA, ¥
BEPLUMHB TPEWHHE! COBHPAOTCA B 1Yy-
YOK M 3ACTARNAIOT ¢ PACNPOCTPAHATECA
Bee ¢ Bonbiiedi CROpOCThIO, DOKYCHDYE W
NOEANBHO YBENHUHBAR Hanpaxenne. On-
HAKD TakHe TPeUlHHBI MOTYT PacTH,
TONLED ECAH HE BCTPEYAMT COOpPOTHB-
neMHs. A KPHCTANE B peInHOmoaob-
HOM MaTpHECce 00pasyioT NPENATCTERA,
OTENOHAILIHE 1 ocnabnaloliie pazpwl-
BANOIIYHY CHAY.

llenk obpalyeTcR B XHIKOM BHOC B
ERYNMHBIX ﬂ.ﬁﬂﬂMHHﬂ.ﬂhHHI HENE3ax H
BHIIENAETCA HADYEY YEPE] KOHHYECKHE
NpanIHnsHEe TPpyDoukH. ¥ ryceHMub
WeNKONPala HAXOOAWMACR B roAoBe
HHACOCH BBINABMHEAST OBOWHOE BOJOK-
HO. ¥ NMAYKOB METKOBOC BOMOKHO BhiX0-
AHT W3 «BaTapeH» NPATHNEHEIX TPYGO-
Yek, PACTIONOMEHHEIX HA BEDILHHAX TPEX
nap Tak HalbiBaeMbIX DAy THHHBIX Bopo-
mapok. ([Mocnennwe pasepMinch B Xode
IBOMKOLHN W3 NMap XxoHedHocTed, Hexon-
HO CNYAHBILNX, BEPOATHO, 08 yOCpKa-
HHA AHL ¥ TEAa KHUBOTHOrO. ) [Nockonssy
WIENE BBLICTAETCA MAPHRIMH OPraHamMH,
KaaKIad HHTh COCTOMT W3 ABYX TAMef.

KXot Bee netank paboTel KIaNaqon B
MEXAHHIMOB QOPMHDOBAHNA LETKOBEIX
HHTEA NOKA HE HIBECTHRM, MOKHO npea-
MONOHKHTE, 4YTO EKAEHC-TO COMETAHHR
BEIIARTHBANIIHX CHI B MONEKYNAPHOTO
COCTEBA MHOKOrD o-KEPATHHA NPHBO-
OAT K 0DpaIoBaHHI0 PAITHYHBIX THTOB
wenka. JeficTBHTENbBHOD, Mo AMHHOKHC-
NOTHRIA COCTAB ¥ INENKONPAOA H NaYKOB
HEOOWHAKOB, NPHYEM ¥V MOCTENHHX OH
BAPBEHPYET DaMe B NMpelenax BHOA.

TMayxn, MO-EHOHMOMY, CHIOCO0HB! 4a-
CTHYHO KOHTPONMPCEATE CBOM NpPR-
AHNERYIO cucTemy. Hanpumep, ¥y HEXKD-
TOpPLIX BHIOB MOTYT HIMCHATBCA OHa-
METR, MPOYHOCTE H ANACTHYHOCTE HHTH
B MoMeHT ée obpazopanns. [loxowe,
Yto 9T0 ODECTEUMBACTCA PErVITALUMEH
ENAnaHoB, 8 He XHMHYECKOro COCTABa
wenka. Ecan Tpefyerca KopennsiM ob-
pasoM HIMEHHTE Er0 THN, MPOHIBOMA-
CTBO LWENKA NpOCTO NEREKNIOYMAETCH C
ogHofl mayTHHHON AEeNelsl HA OpPYTYH.
Hanmpumep, caMed o0bIKHOBEHHOID Kpe-

BBOI:H:ILIJ»IH OTPOMHOTO  pa‘so-
obpainsg NayTHHHOTO LWENKa oTpa-
WAETCA B KONOCCANBHOM OBHNHH THNOR
TeHeT, Boe HX KOHCTDYKUMH RBIRIOTCH
NMPOHIBOAHLIME MPOCTON CETH, HCTIOTE-
FOBABLIEACH MOpCOKAMH COBPEMEHHEIX
MAYKOR ANA BRCTHAAHHA CEBOHX HOp Do-
nee 380 mnu. ner pazan. lNpemmonaraeT-
CH, 4TO ¥ HHUX, K4K H ¥ «KHBOTD HCKOMAE-
morow — mayka Liphistius | waTH, pac-
XOOALUHECH OT BXON3 B HOPKY, CAYAHIH
CHFHANMBEHBEIMH NPOBOJAMH H HAMPABAA-
OLEMHA  SMEPHAAMEY IR HEIAOAYNH-
BEIX MYyTEIUECTBEHHHEOB (KeM MOrIH
OBITE MOCNEOHNE, HECTIOMHO NOTANATh-
CH, Bellb K&K Pa3 B JeBOHE HAUANH MOAD-
NATECA Hacekombie), Jina sddex THBHOR
NEPENayn CHTHANOE ITH HETH, BOIMOM-
Ho, DBINH NpHOOOHATEI Had 3emncit ®
HATAHYTE Me®ay HeBonklHMK BO3BbI-
LIEHHAMH.

wlleprnbHBAY THN DaYTHHLI, KaK ¥y
Liphistius , BEPORTHO, ARNAETCA NPCIKO-
BeiM. Ho B HEKOTOPBIX CBOMX COBPEMEH-
HEIX BAPHAHTAX OH, BeaycnosHo, He NPH-
MHTHBEH: NOABCLICHHAR CHCTEMA HI HE-
CRONBEHX PACXOOALIHNCR HHTel OmpaeT
TEXHHMECKH CAOMHD OpraMMiIoBaAHRON.
C0 BpeEMEHEM TEKHE €NEPHTay OANH Ha-
HANO NOBYIUEAM, B KOTOPMX CBOMCTEa
WIENKa HCMONBIVIOTCH nonree. Hanpw-

Mep, BOPOHKOBHIHAA CeTh nabupHHTO-
soro nayka (dgelena labyrinthica ) co-
CTOMT H3 TOHROID NPOMHOTD NOJOTHH-
L@, TYro HATHHYTONO roOpH3IOHTANBHO
bnaropapa DOKOBBIM, BEPXHHM H HMM-
HHM DAcCUaTHBAKHLIHM, HITH HANDaBIRIO-
LM, HHTAM. TTayk Beraer no Takoh ce-
TH, coBHpaR YNABIIYIO WIH BCTIPLITHYE-
Wy Ha Hee nobby. Konebanus HHTER
YEAILBAKT €MY HA NPHCYTCTBHE H MeE-
CTOMOIOWEHHE HepTEbI.

Texera nabHPHHTOBOTO NAaYKA fJame
CHAOHEHE MEXAHHIMOM, YCHIHBAK-
WM Konebanus, BuldkiBaeMble 000wi-
yeit. OT upeIMEpHOrD HATHMCHMA HE-
CEONMBEO HHTEH BCETOA I'IEPH:RBHIIBEIDT B
HOBOE MNONOMCHHE, BCTPRAXHBAR MOpH
FTOM BCI0 KOHCTPYKOHIO. 3T0O NpHCOD-
cobnenne, ckopee BCEro, HeoDxomMMO
AnA yenemwEoil oxorsl, B ceoero pona
FOHEE BODPYMEHHN MEXOY TEHETHLIMH
NaAYKEAMH H HX HEPTBEAMH MOCINEOHHE IT0-
CTOSHHO COREPINEHCTRVIOT Cllﬂlﬂﬂﬁhl H3-
Berapna noeywks, Hanpusep, yemyiixn
Gabouek Nerko NPHKMEHBAKITCA K MHA-
KHM Nay THHHEIM HHTAM, HO B TO #E BpC-
MA H NErKQ OTCTAKT OT TENd CAMOrS Ha-
CEKOMOTD, MOIBOMAR MY YCEKOMBIHYTE
OT Maykda, OCTaRHE TOMY cOpOmMCHHLIC
yellIyHKkH Ha BaIBEOeHHOR M3 CTPOR may-
‘THHE.

100 HM

CTpykTypa NMayTHHHOrO LLUeNKa

CNM PACCMOTRETE NAYyTHHHYK HWTE (3] NPH YBENHYEHWM, BWOHO, 4TO 3TO KOM-

NOIMUMOHHBIR MATEDWAN, COCTORWMA M3 DECNOPAQOYHO CNYTAHHBIX GBNKOBLIX
HHTEA — NONMNENTHAHBLIX (T. 8. COCTOAWMX W3 BMWHOKWCNOTHEIX OCTATKOB) Ue-
Nes, AMEIoWHX CTRPYKTYDY c-CNWDANnA, W yNOpROOYEHHLIX KpMcTannos (b, ¢}, obpa-
IDBAHHEIX NONWNENTHAHLIMK LUENAMK PESHOMD pPa3IMEPA, OPraHHICBAHHLIMH B
CTRYKTYpY Hanogofie rapMowiKy, HasbiBAEMYKD CKNagYaTeiM S-cnosm (@) Crpy-
YEHHERA a-CNUPpansHan CTRYKTYPE NDUAAET WenKy INacTHYHOCTE. Korga ma cneyw-
ANeHOW MEneisl MWBOTHOMD BLIAENAETCA NAYTWHHAR HWTh, CPB3AINWHE YoUnKUA (a)
PaspeIBAKT BOGOPOAHLIE CEAIM B HEXOTOPLIX oc-CNMPanAx, W OHW NPeBPalaKTCH
8 g-cnow (f). CeegerWA O MONEKYNAPHOR CTPYKTYPE WeNKa NONyYeHbl B OCHOBHOM
np¥ WMayYeHHd rMyceHWy Wenkonpaga; npagnonaragTCch, 4TO ¥y NayYb8ro wWenka
CTpOBHWE CXOAHOE.

CTOBHKA cnocobHAa nNPOHIBOOHTE MO
kpafinefil Mepe ceMb PAIIMMHBIX THIIOB
LIETKS.

Hapepioe, B crOpOM OVAYILEM Yeno-
BEK CMOMET HCNOABIOBATE  NAVYHA
LIENK, H He TONIBKD B ONTHYSCKHX IIDIIEQ*
pax. Hemapno yOamock CHHTEIHPOBATE
OTRETCTEEHHBIE 38 HEND I'eHbI H ﬂﬂﬁH'rL-
CH HX JIKCNPeccHM B DAKTEPHAX; 3TH pa-
EDTH YHE JANaTEHTOBAHBI.
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Jpyrodt ochoBHOH THO TEHET MOKHO
HA3BATE WBOIOYLWHBIM HOKIAYHOM®.
3ta nayTHHa, NpefcTaBnAowan coboll
TPpeXMEpHbilt KOMNAEK: HHTel, cuibaet
nofsivy Ha NETY; 88 YaCTO MOMHO BH-
OETh B EVCTAX HAR rapawax. Takwe
CTPYETYDPRL Nayky ocobeHHO TPYOHO
KOHTPOAHPOBATh, 4TO SCHO NPH CPaBHE-
HHH YHCNE ENenTonapasMTHYCCKHY No-
ceTHTENel Ha HHX M Ha TEHETAX HHBIX
THNOB. B TpexMepHBIX CTPYKTYPAX «He-
IBAHBIE FOCTH® (YACTO — JPYTHE NAYKH)
mMoryT GuiTh BeckMa oSunerbl. OuE OT-
HOCHTENLHO DeIHaKalanHO nepesena-
HITCA Mo Yyxoll nayTuse, cobupan men-
Kyl BoDEINY HAOH [Jawe BbIXBATBIBAR
EPDYTTHLIX HACEKOMBIX NOPAMO H3I-N04
MOWHEIN KOTTEH XoIgHHa.

Onnaxo, yTobe ofecneunTt ceba pe-
TYNAPHEIM METAHREM, CTpoRTenH Bonk-
IHHCTEA CeTell THNA «BOIOVIIHLIA HOK-
MayH» pacnonaraleTcA BOMHIH onpene-
MEHHBIX TOBYHX YHaCcTKOB, 38 KOTOPEIMH
OTHOCHTENEHO HETPYOHO CNeanTs. B
TPEXMEPHEIX TEHETAX YEPHOTO Nayka-
Trava (Latrodectus mactans ) Taxoil yua-
cTox ofpaiyioT ocobele HEKERE BCDTH-
KANBHBIE HHTH, TYCTO PACHONOMEHHBIE
H MOKPHTEE BRIKHM KiclKHM BELIecT-
BOM. Kak TONBKO 3TH HETH MPHAKIAI0T
K MOMIYLIEMY HACCKOMOMY, WX CBAIbL C

IeMnell ppeTcl — H MePTBa NOOAHHMAET-
CH BBEDX, TAE NAYK &€ M NOSIAET.

B npyrex TpexmepHBIN TEHETAX, Kak,
HanpeEMep, ¥ nayka Nerieme radiata,
MOBYHM YUECTEOM CYEAT HEMHIKHE N00-
NMOTHHILEA. 3TOT DAYE NEPCOBHTAETCA
noa ceoefl kynonoobpaHoR ceTbio ®
ATAKYET YNEBIUMY HA HEE WepTe, CcOm-
ThiX B NONCTE NEPennéTeHHEM BEPXHHY
PACTArHBAKILIAX HHTEH.

MOTA KAasnsifR M TPeX ONMHCAHHEIN
Bhilie THnos Tewer paboraer no-
CBOEMY, OCHOBHOH NPHHUMD (yHKUHO-
HHPOBAHHA ¥ HHX onuHakon. JleTamee
HIH MOTIyIee HACEKOMOE 3aNePRHBa-
ETCH CETBHY, O YeM CHIHAMHINPYHOT KO-
nefauua HMME HIMEHEHHE HATAXRCHHA
CTPYETYDHBIX HHTell. 3anauy ocTaHOBKH
WEPTHBI, T. €. PACCEHBAHHA €€ KHHETH-
YECKol IHEPIHM, BRIMOMHAIOT CMELLIAND-
LIHECH KM DBYLIIHECH HHTH. 2Ta KapTH-
Ha aHANOTHYHA TOMY, 4T0 NPOHCXOOHT,
KOTAa INonony4HLIH BOIAYXoNnasaTenk
Ha BOIAYIIHOM WAPEe NalasT Ha JEpero;
NPOYHOCTE B YNIPYTOCTE BETBEH, HX Ha-
NPAKEHHE W NEPENNETEHHA ONpPENena-
10T, Kak rnyGoKo NpOBANTHTCH AP B No-
Nnor, NPpeXIe YeM OCTAHOBETCH B CBOEM
NaOEHHH.

PacceHparollian FHEPrH0 YAUIA HH-
TER, HMEIUARCH B TPEXMEPHBIX TEHE-

@ wwWcnopog
Q@ azor

Q vrnerop
O BoporPog

@ AMWHO-
KHMCNOTHBIA

Tax, OTCYTCTBYET B KONECOBPHIHLIX Ce-
TAX, CBORCTBEHHBIX, HANPHMED, MAYKY-
KPECTOBHKY. 2TH NBYMEPHLIC CTPYETY-
phi paBoTaloT COBEPILEHHD MO-HHOMY,
NPHYEM HMEHHO B HHX KOIBONMOIHA KOH-
CTPYETHBHBIX MPHHLUHNOE H CTPOHTENB-
HbIX MaTepuanos nawbonee ouemMOHA.
lMNockonbEy rycThix cnneTeHsfl, KoTo-
Phlc MOTTH Dbl YOCP®ATh HACCKOMOE,
3feck HET, OHO MOMET NpONETaTh
CKBOAE CETh, £CH XOTA Bbl HECKONBKD &2
HATeRA pajopeado. ToaToMy B ARYMED-
HBIX TEHeTax HYmHB Gonee coBEpLIEH-
HblE MATEPHANR H APXHTEKTYPA, YEM B
TPEXMEDHBIX.

TMoxanyit, nywme BCEro HIYYEHHAR
OBYMEPHAA KOHCTPYELHA — 3T0 NONAp-
HEIE TEHETA, THNHYHBIM NPHMEPOM KO-
TOPLIX SBASCTCA KOMECOBHOHAA CETh
kpecToenkd. OHa BCeM XOpOolIo 3HAKD-
ma. Teepaoeie CYXHE HHTH DaAHANBHO
PacXonsATCA OT UEHTPa, noZobwo cne-
LaM BEROCHNEnHOro koneca. K HiM npH-
KMecHa HANOMEHHA® nNNeTHOR Cne-
pansio OOHA JUTHHHAR HHTE W3 THNEOTO
wenka, PyHKIHE 3TOR CeTH, KaK W BCR-
koit apyro#i, passoofpassel — oT 3a-
OnaroBpeMeHHOr0 NPeIYNPeRIeHHS ©
NOABMEHAN XHIMHHEOB HIAH OpPYIrHX HE-
NMPOLIEHBIX FOCTER (HANpHEMEp, KMenTo-
napaIinTos) no OobDecTicYeHHMA  aTaHLe-
BAMLHON MIOIIALKHY NA YXAMHBAIOWE-
ro camua. Ogmaxo rnasHas ee dyHx-
UHA — CTYMHTL  NOBYIIKOR I8 0o-
(5L

TOBBI 61T 3dbexTHENOH NOBYL-
KO, TEHETA NOMEHLI, BO-NEPBbIX,

NAYTHHEI
CpaBHHMOE C yTipasnsemoll paketod#), a
JaTemM YAEPRHBATE IO CTONBKO BpeMe-
HH, CKONBKO NoTpebyerca nayvky ons oc-
MOTPa H ¥YEVCa MepTebl. Bunonnennc
ITHX 3a0ay 0DeCneyHsaeTCR APXHTEETY-
poit ceTn. OpHAKD NBYMEPHBIE KONECO-
BHIOHBIC TCHCTA HE MOIYT YOEPKHBATH
mobeIYY, PACCEHBAS €8 IHCPIHIO MYTEM
PaIpHBAHMA HUTER, KaK B Cy4ae TPEX-
MEPHOH ceTH. BMECTO 3TOro paccensa-
HHE H NOrNOWIEHHE KHHETHYECKOR 3Hep-
ruH nobem coBepuiakoTes Gnarogaps
0coBBM CEORCTRAM CAMMX LIENKOBBIX
HETER, OCODEHHD MOBYHX.

3TH HHTH o0NANAIOT NPONHOCTHIO
NPH CHALHOM PacTAXEHHH (BelE OHH HE
AOMKHB PBATHCA) B OKAIBIBAIOTCA MAT-
KHMH fipu cnaBom, urobel He nasaTe
ONopH MoRMAHHOMY Racexomomy, HMx
WENK AOM¥eH PacTArHBATHCH, NPHYEM
HE BOIBPALIATECA TYT #e B NPEKHEE N0-
NOMEHHE 34 CHET YOPYTOCTH, YTOOBI HE
OTOpacHBaTe HANETEBILYID KEPTBY Ha-
3an manogobue Tpammnsna. Wenk non-
WeH Takxe DeTh NOCTATONHO INACTHY-
HbIM, YTOOb BbIAEPMATE HENPEPLIBHOE
HATAMEHHE W paccnalnenwe ceTH, pai-
OyBaeMOi BETPOM HAH dedOpMHDYesoit
rHOKHMH OMOPAME — TPaBHHKAMH, Be-
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TOMEAMH H T. 1. NHETH N0oBYel 30HBL
OueHb KnefikHe, B D03ToMY 0pH mobom
£¢ IHAYHTENEHOM NPOBHCAHHE WIH CMH-
HAHWH OHA GLICTPO CANMHYTCA, YTO Ype-
BaTo oOpazoBaHHeEM NPOCECTOR B OOHD-
PONHOM NMONOTHHLLE, T. & Najeex onm
MOTEHUHANBHEIX MEPTR.

Takum obpazom, onn bdexTanoro
HYHRLHOHHPOBAHIN EOfECOBHIHBIX
TEHET B HHX QONEHE DBITE NPOYHBEIE W
YOPYTHE NTOBYHE HATH, XOPOWQ MOrIo-
LIAROUIHE IHEPTHIO 38 CeT nedopManin
H DLICTPO POIBPAINAIILHECH B HEXOIHOE
cocTosHHE 563 NpOBRCAHENA. 3TO BECHMA
HenpocToe Tpebosanke, NOCKONLEY CO-
HETAHHE TAKHX CBOACTE ¥ Wenka obbiv-
Ho He HEabmonaerca. HecMoTpa Ha ceoio
NPOYHOCTE, THIHYHBIC NAYTHHHBIC HA-
TH (HANPHMED, B TYYAX «KONeca» ) obeIq-
HO DBYTCH, €CNH DACTATHBaKOTCA Domes
sem Ha 25%. [pounocTs HX BRCOKE NPH
MEHLIIENM DACTAMEHHH, 4 B OTCYTCTERE
HANpRXEHAR ON8 BOCCTAHDBIIEHHN OEp-
BOHAYANBHOR LIHHE HM HEoDXOOHMOD
HEKOTOPOE «BPEMA NPOBHCAHHS:,

Onnako noBauil wenk o0LKHOBEHHO-
o KEpECTOBHEA NEMOHCTDHPYET COBCD-
weHHO Heobbiunble ceolcTRA, HEHIBECT-
HBIC ¥ IPYTHX THNOE wenka. HWTH noe-
A COHPATH MOTYT ObICTPO CREMATRLR
no Manofl momH ceoefl HeXOaHOR THHEL
fea npoprcanHA. B To e BpeMA 3TH HH-
TH YOACTCH, HE NOPBas, PacTAEYTh Go-
Ties weM B YeTHIpe pasa. Jlpyramu cnosa-
MH, PACTREHMOCTE I:I.I.I!'.J'II'B COCTABARET
HCCEONMBKD ThICHM OpOUEHTOE Dei 3a-
METHOID NPOBACAHAR H ¢ GMCTPBIM (XO-
TA OTHKMIE HE MIHOBSHHBIM) BOIBPA-
ToM. Kazanocs Gml, Taxoil menx mon-
WEH B KOPHE OTAHYATHCH OT NPOYHX Ero
THIODE, HO 3TD BOBCE HE TaK.

OxaswmBacTca, ¥y nayka A. diedema-
fus nopdHi WENK MPOCTO BHIOHIMCHEH
TAKHM 00pa’oM, 9TO MOMHO FOBOPHTE
YHE He 0 cBOfCTRAX KOMOOIHIHOHHOID
MaTepHana, a ckopec of ocobom mexa-
aname. Kaxnas veTe nosscli cnmpans
EDECTOBRHKA COCTONT W1 MAPL CEpaile-
BHHHBMX BONOKOH, OKDYAEHARX 0060-
NOYKOH HI QUEHb BRIKOH MHIKOCTH, KO-
Topas BeipabareipacTeR ocoBbiMM -
METAME, HAXOANIIHMACE DRIOM ¢ TeMH,
YTO NPOHIBOAAT CCPOUCBHHHBMC BOMOK-

Hd. B MOMCHT BHIOCTCHHA NOCACAHHX
oHa ODBONAKMBAET MX HENPEPLIBHOA
nAeHkof, & 3aTemM, BOMTaB aTmochep-
HyHy Bmary, OmICTpO pasnenseTcR Ha
MENKHE KA.

XHMHYECKHA aHANHI, NPOBEAeHHLIT
3, TRNNHEATACTOM H ET0 KONNETaAMH B
Heo-TavnuupckoM  YHHBEPCHTETE, 2
Takke P. Vameamcom, V. @efipbpoTe-
pom H M0 B Oxchopockom yHHBED-
CHTCTE, MOKAIAN, 4TO ITA MHIKOCTE CO-
OEPWHT PANL  HETEPECHEIN BEUIECTD.
KneiixocTs cMecH ofycnosnesa MEKDO-
CROMHYECKHMH  TNHKCNPOTEHHORBIMK
wbyBnuxamuy, nonobuo BycHHaMm yoen-
BAKIIIHMH CepOLERHHHLIE BONMOEHA.
CMuEonpoTeRnsL BAXOAATCH B PACTBODE
NATH FNABHBIX KOMOOHEHTOR, BaMako-
POOCTEEHHEIX AMHHOKHCTOTAM, CIYXEE-
MMM ¥ 0OaVKoB HEAPOMCOHATOPAMM.
TH aMHHOKMCIOTE NprOBpeTH RoBYO
DVHELHID B CBAIA CO CBOCH THIPOCKO-
NHYROCTBIO, T. €. CNOCOGHOCTHLIO NpH-
TATHBATE BOOY.

HeobXomnmMocTs NPHBIEYERRA BOIL]
B OBYHE HHTH He cnyuaiina., llenk B cy-
XOM BHIC O0BIYHO BMECTEHH H CONPOTHE-
NACTCH PACTAMEHHIO, & Y3 ecfH pacTA-
HYT, TO YacaMH BOCCTAHABRNHBACT MC-
ROOHVIO LnEHY. Koroa me B cepauesnn-
HBI¢ BOMOKHA NPOHAKAET BOIE, OHH CTa-
HOBATCA  NerkOonehopMHPYEMBIMH - ©
npeobPETAOT XOPOLWIHE BAIKOYTIPYTHE
ceoficTea. B GonelnHCTEE clyuaes Ta-
Ead MAMKOCTE B MeANMeHioe BOCCTAHDB-
neAHe  OpMB HERCTATCORHBL, NO-
CEKOMBKY HHTH HE HONMHBI PACTATHEATE-
cA Bo MHoro pal. (JdoctaTosHo mpea-
CTABHTE cebe CETh, BCE HHTH KOTOpO#
ofnanaiT ITHM CBONCTBOM, — KaKyH
nyTaHHuy Bec DLl B KOHCTPYELHIO CBO-
HM BECOM NPOXOMAUET Mo HATAM Nayk!)
B cosan ¢ 3THM BCE MPENKOBLie B Gonb-
HIHHCTRD COBpEMERHIX IDENKOBLIX
BONOKDH OTHOCATCH K CYXOMY THIOY H
HHOIDA OAMC 3aUMILCHB OT BUATH TOH-
Kof MacnanncTof obonoukod.

OaHaEo B noBgefi cnEPand 3TH obkiu-
HO HEXENATCNRHME CROHCTEA MONEIHLL,
MOCKONLEY €2 HHTH BO BAAXHOM COCTOR-
HHA cnocoDHEI NOTMOWATE COPalno
Gonwue KEHETHYECKOR 3HEprAn. XoTa
HEHIBECTHO,- KAK BOOA YBLHYHBACT HX
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PAIANWYHBIE THMNbI WENKA, BLINONHAKILWE HEOQWHEKDBLIE
DYHKLMW, MOMYT NPOMIBOAMTLECA OOHMM W TEM #E NayxkoM. Ha-

NAACTHYHOCTE HA MOMEXYIRPHOM YPOB-
HE, MLl FHaEM, KaKk OHa HIMEHRET Ma-
KPOCKONMHYECKHe cpoficTea wenxorof
uuTi. [1. Fagmonas 1 Knapenmosiosc-
koit nabopatopun B Oxchopne W ® obxa-
DYMHAN, 4TO KANMIH KHOIKOCTH COIOaKT
Kax Dbl MHHHATIOpHbIC NeDEnKH, COCTO-
Alke |1 Tpoca # GapaGana. Cepouesnt-
HbiC BOMOKHA HIPAKT POk TPOCA, & Ka-
nensxH roasHHcTof ofonouks — Bapa-
Gana. CHna, HAMATRIBAKNIEAA TPOC Ha
fapaban, cOINAETCA NOBEPXHOCTHBIM
HATAACHHEM KaNcib.

Byoyun NNACTHHOATHDOBAHHBIMHE,
CEPALEEHHHBIE BONOKHA MATKHE B BRIKO-
ynpyrue. Jaxe HeDonblloe pacTArdBa-
HolLlee yeHaHe nedopMHPYET HX, 2 BO3-
BPAIICHHE K HCXOOHON ANHHE MpOHC0-
meT oMeHs Meanenso. Ooraxo nosepx-
HOCTHOE HATREEHHE AOCTATOMHO CHITL-
HO 0nH Toro, aTofs JaMOTaTE 3TH Nac-

OrNPCMHOE PA3HOOBPA3WME  woH-
CTPYKLHA NOBYEA CATH JBEMOHCTRMPYET-
CA 3THMM KOHEDETHBIMKM NPMMEeDam.

BCNOMOrATENLHAR

LIMNMHAPUHECKAR
MENEIA

MATAR
AMNYNOBW [ HAH
MENE3A

~ rPYWEBMAHAR
THSENE3A
AONBKO e
BULHAR
MENE3A

Nzg

WENK

sKABEME=

CHEHO NMPOBHCAIOILNE BOMOEKHA BHYTDB
OXPYRERIUMX HX kanens, Korna nunkas
HHTE TO PACTATHBACTCR, TO COKPALLAET-
CH, CEPOLCEHHHLIE BONOKHA BHYTPH Ka-
Nefk COOTEETCTREMHO TO PACKPY4UHBAE-
HOTCH, TO CKpyuHBalOTCA. B peayneTaTe
BCA CHCTEME MOCTORHHD HANPAMCHA H
NOBMHE CETH HAXOOATCA B HATRHYTOM
COCTOAHHH. DHEPIHA AYVHILEID BETpA
HITH MOMAaBWETD B CETE HACEKOMOIO ITO-
TNOWAETCA HE CAMHEM INETKOM, 8 CHCTE-
MO B OENoM.

OaoHaKo  CCPANCEHHHEIE  BONOKHA
HIpawT H CAMOCTORTEIBHYHY POk
MpacTHhHIHPORANHEIE, OHH B MPHHLIHR-
Me NONOMH Ha YCHNEHHYIO PEIHHY; 1IECE
HEMOCPEACTBEHHO HBCMONLIYETCA  ToO,
UTO HINTPONHAHAR® YNPYTOCTH JaBH-
CHT OT Temnepatypsl. MockonsKy IHa-
YHTEMLHAR YACTE KHHETHYECKOR IHED-
rMH MEPTEL NPEEPAlacTCs B TEMno,
HHTH HArPEBAKITCA. ITO YBCIHVMHBACT
HX IHTPONHIO, CNENORATENLHO, CEplLe-
BHHHBIE BOTOKHA CTAHOBRTCA NpOYHEC.
Mornomennas IHEPras HelanawTHBOMR

MEPTHERI NO CYTH OEMa YEPENMAET NOB-
YHE HHTH — H BCEND [HIOE MOTOMY,

9TO OHH NOKPBITE BoaHol obomouxod,
B 49CM H COCTONT XHTPOYMHAS YNOBKa
nayka.

Pactarupasce, noacTHQHUHpOBaNH-
HEIE® CEpAUSBHHHBIE BONOKHA CHAa4ana
OKAILIBAKT OMEHE Ccraboe COnpoTHRE-
HHE — 00 TeX Nop, NOKa YANHHEHHE HE

CEPBRI.'I,-EHHHH bIE

. MECTKWR

HAPYXHEIN WENK
AFLEBOrD KOKOHA

ONOKHA

o -,__Li':r_'DE'-kEIF! CNAPANK BOOHAR OECNOYKA

i

-\-\-‘.‘-\- -
WERK
ANA OEMATLIBAHWA
ACBBIYK ;

MArKWA
BHYTPEHHMK WWENK
AALEBOND KOKOHA

e COEAWHWTENLHEIRA

W NPHUKPENWTENEHLIW KNEW

npWMep, ¥y A.diadematus B pa3Heix Menelax oGpasyeTch 7 Ba-
PYEHTOB WENKA, PA3HLIE N0 AMWHOKMCNOTHOMY COCTaBY.

pocTHrHeT npamepro 300%s. JaTem nx
CONMPOTHRTCHHE HAYHHACT PEIKO BO3PAac-
TATE; NPH ITOM OHM BeayT cebm B TO-
HOCTH, KaK cyxasd nayteHa. B nonso-
CThHIO PACTAHYTOM COCTOAHAN NOJTHMED-
HBIC ICITH ODPCTEPIERAIOT NEPEXO] B CTE-
KIOBHAHOC COCTORHHE, NPH EKOTOPOM
BRIKOYNPYIOS PACCEHBAHME IHEPTHH
ofecneMHBAETCA «IHTPONRAHORY yIpy-
TOCTE.

Ofonoyka NayTHHHEIX HHTER nayka-
KPCCTORMEA JAINHLAET WX H OT pacTpe-
CEKHBAHHA. TpPeMHB, K3E YHKE rOBOPH-
N0Ch, Kpafiie ONacHbl A8 HAXOIALLEr O
CH B HAMPRXEHHR MaTeprana. [Nayram-
Had HATE, KK H NEHTA TEAHHR HNH pElH-
HEI, NErYe PBCTCH, CCMH £ HAOPEIATE.
MosTomy NpeaynpekicHie pacTpecki-
BAHHA HHTEH RBNAETCH OIHMM H3 BAN-
HERUIHX YCMOBRHR NOBLIEHASR NPOYHO-
CTH NayTHHL!, B Texuuke 1A nonoGuex
uenel «HETEY (HANpHMED, CTANLHON Ka-
Genk) obblvHO NOEKPLIBAKOT Kpackoi. ¥
MAYKOR HMEET MECTO NMPAKTHYECKH TO
¥EC CaMoe: ITY POfk HIPacT TOHKHA
cnofl NHOUOOB B CAYYAE CYXHX HHTER H
BoaHas ofonouka — Ha noeunx. 9robsl
NPEfOXPAHHTE NayTHHY OT DakTepuf #
rpuboR, cnoCoBHEIX NOSAATE MHTATE k-
Hue Genkn oSonovykd HATE#, B cOCTaR e
Kanene sEnodckHsl GyHrMusansie # Gax-
TEPHUHAHLIE AreHTH. [AHTHCENTHuYE-
CKHE CBORACTEA NAYTHHEL, BOIMOMHO,
obbAcHMIOT ee NoDpPYIO CNaByY B KauecTRe
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NOBYAR HATE axkpMGEnNNATHOMD Nayka, TAKOro, Kak Araneus disdemalus, NOKPLITA
BOAHOMA oOOROYKOR (BREpXY; yeenudeHWe x 100). MNosapXHOCTHOE HATAMEHWE KaW-
A0A Kanny 3acTasnNReT BONOKHO CKPYyYMBATLCH, 00pajyR cMcTeMy Hanogobwe ne-
GenxK, NOKAIAHHYII0 B *=CMOTEHHOMs COCTORHMK (BHHIY, YEEBNWUYEHWE » 300).

HWThE KPUEENNATHOMND NMNAYKA spacyecaHas HA COTHM TRXEA (BEEpXY: YBANHYE-
HWe = 200; sHuay: « 1000), KOTOpPBIE B PEAYNLTATE CKPYYHBROTCA B NETAK, TAKHE HK-
TH CTONE ME NWNKHE, KaK M NOKPLITLIE 0GON0YKOA HUTH SKPUBENNATHLIX NBYKOR, HO
HE spacYyecsiaadves TpelyarcA GONeWE IHEDMMM, YeM HA 00palosaHue 000NOYKH.

HAPOAHOTO NEPEBNIOYHOTD CPENCTRA. )

lMosencHEE B xOOC IBOMIOLHH CCTH,
Tpefyviowelt OTHOCHTENLHO Mano 3a-
TPAT — KaK BPEMENH, TAK H MaTepMa-
NnoB HA nocTpofiKy, — MNOIBOIHAD
naykam-gpyvronpaAnaM, OmoEERM K
Arameus , sacensts mecToobDHTaHMS,
NOOBEPraloliMect OOAacHoMY BOIACHCT-
BHIO OKpYEaomeR cpein. TewéTa nne-
TYTCA Ha JBYMEPHOH pame, nodnepian-
PACMON EPETIEEHEIME HHTAMH, KOTO-
puic GuiparoT moboft anmeel. Takwe ce-
TH MOMHO PACKHABBATL MPAMO B BOI-
JI¥XNe, TaK 4T0 KEPYTrONpAds HE NPHBA3A-
HEl K TYCTEIM CTIETEHHAM NOMNCpAHBA-
1otiefl PACTHTENEHOCTH, HeOBXOTHMBIM
NaykaM ¢ TPeXMepHEIMHA TeHeTamu. B
PEIVALTATE KPYTONPALL cnocobunl Kak
Gbi METATH, XOTH ¥ HEX HET Kpeinkes. Ja-
HHMas BOIOYILHOE NPOCTPAHCTBO NECOB
HMONAH, KPYTONPAL MOMYT OXOTHTHCA
HA TETAMIMY HACEKOMBIX.

AaNTHEHAS PAIHAUHA OBYMEDHIX
TEHET, BEMiodarouinX B ceba naacTid-
UHpOBAHHEIR enK ¥ Knef Ha soaHod oc-
HOBE, MPHBENA K WHPOKOMY painoobpa-
IHKD APXATEXTYDRI ceTefl W cnocobor
nowmd nobsn. Maykr-spyronpens: TaK
YCMEeIHo ﬂ'pHEﬂOl:ﬂﬁ'HﬂHEb ¥ cROER 3K0-
NOTHYECKOR HHAILE, 9TO HACEXOMEIE
MHIllG HEMHOIHX rpynn (roasmuis ob-
PAIOM KThIDH H CTPEKO3ILI) MOMYT CO-
CTABHTE HM CYLECTBEHHYI) KOHKYDEH-
une. Coopyaaemble HE BpeMe 1 Ge3
THAMHTENBEHLIX ~ PACXOOOB  TEHETa,
YCTORMMBBIC K CHNbHEMM OedopMannsn,
MOMEIHs! H B OPYIHE OTKPBITEIX MECTO-
OOHTEHHAX THN2 MHBLIX HIrOpOOER H
AYTOR, TAE ITH NAyEH TAKKe BCTPeYa-
KOTCH B W3p0HIHN,

ONECOBHIOHBIE ceth peBonsiuof
TPYINB CHABHO OTTHYAIOUINNCA OT
EPYTONPAAOR MAVEOR, XOTH H CXOOHBI C
TEHETAMHE NOCHEONHX no obwel KoH-
CTPYKIHH, HE MOTYT KOMKVPHPOBATH C
NOBYHMH npacnocolneHuAMyE KpPeCcTo-
BHEZ, TaK Kax HE CONEPMAT MIACTHHH-
UHPOBAHHOTD Ienka H ocoboll cHeTeMBI
anebenoky. ¥V 3THY KpROENTATHEIX Nay-
KOB, H23BAHHLIX TAK M3-334 HATHYHA 00-
Gawounofl noacTHHOBMOHON NayTHHHORA
Goponankn — Epubennyma (oT nart.
cribrum — CHTO), ¥ KOTODBIM NpHHAD-
nmesxuT, nHanpumep, Uoborus | nenom-
AYETCA OPYraf CTPATErHA MOBLILICHHR
NMPOYHOCTH M KNEAKOCTH TOBYHX HHTER.
Bes wx gpymepHas CEThE COCTOHT M3 CY-
XOro [Eenka, HO caM OH BRICOKOCTE1INa-
nuinposax. CoTHH MENLYARILAX nps-
oHnbHBX TpyBoyver, cobpannbIx HA KPH-
Bennyme, NPOHIBOART MHOTOTHACEYID,
Kak Bkl pacyecaHHyK) NEHTY HI TOHKHX
HuTell Ges obonousn. duasmerp kannon
AHTH Meree 0,05 MEM — B OTAHYHE OT
npemepHo 1,0 MEM B NOBYEM 1LEMKE
IKPHBENNATHEIX NAYKOB, ¥ EOTOPRIX,
KaK ¥ EpecTOBHKEA, NpenkoBsdl kpuben-
NyM OTCYTCTRYET.
V xpubennaTHBIX DAYKOB HHTH Npo-
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TATHBAIOTCA 4epel 9acThift rpefens Ha
rOMeHAX 3A0HHX Hor. Taxoe pacdeckipa-
HHe NUBO BEITATHEAET HHTH, NPHAARAS
HM HECTKOCTE, NMHGo coobuaer um
anexTprueckri sapaa. B niobom cnyvae
B PEIVNBTATE «wpACHCCHIBARMAR OHH
CEPYMMBAIOTCR NeTnAMH W obpaiyvior
kak 0w npyxeny. B uenTpe Tol npy-
#WHHLI HAXOAATCR ropaigo Bonee Ton-
CThiE H NPOYHEIE OCEBRIE THMH. IMeo-
CEONBKY «PacYcCAHHBICY BOMOKHA CO-
BEPLICHHD CYXHE, MHNKOCTE Takol ceTH
obycnoanesa, NO-BAARMOMY, IMEKTPO-
CTATHYECKHMH CHAAMH HIH #e¢ B Hedl
NPOCTO JANYTHBAKTCE KOHEHHOCTH M
BOMOCKH HACEKOMBIX,

¥ nap ®epTeL, BEPORTHO, PACTHTHBA-
ET K3k OCEBLIE, TAE H pACHCCAHHLIC HH-
TH, OOpLIBAA MX OOHY 3@ Opyrofl, uTo
obecnedMBAET PACCEHBAHHE JIHEPIrHMH.
CoTHH ®ecTEHX HHTel meflcTeyiOT O0O-
HOBPEMEHHO W MOITOMY BEchMa Mpdek-
THEHO. [TOCKONBKY KHHETHYECKAR IHED-
I'MR FTACHTCH 33 CHET PAIPHIRA BONOKOH,
NPMHLMN DcRCTBRA CETH KpROENIATHEIX
NAayKos TAKoA ¥e, KaK ONACAHHLIX BLIIIE
CYNMX TPEXMEPHEIN ONYTHIBAMGIIHX Te-
HeT. (MIHAKD OHW MOrIOIRAKT IHEPTHID
RYHE, YEM NOKPRITEIE BOACH HHTH 3KpPH-
fENNATHEIX NAYKOB., 3TOT HEOOCTATOK
4aCTHHHO KOMIEHCHDYETCH CXOOHOH, ec-
1 He DonBLICH, THNKOCT IO W BOIPACTA-
HHen cpoka cnyxbn ceThn. HecMoTpa na
TaKHe KOMOSHCAPYIOMME (aKTopsl,
KPHOENNATHLIX NAYEOR npUscpro B 100
Pl MEHEBILIE, 9EM IKPHOENNATHEX, H N0
HHCITY BHAOH, H N0 YHCIEHHOCTH.

3ra pavnua obbACHACTCA TEMH We
cooOpameHHAME, KAKHE HMEOT IHANE-
HHE ANR MO00TD CTPOHTENLHOT D TPOeK-
Td, — INOHOMHAYHOCTEMD. :ﬁTpBTH Ha
NOBYYHD HATE ¥ KpHOCNNATHKX Naykos
ropaino seine. Ha xamnowmit co canti-
meTp Tpefyerca Ooneme Genxororo
ChIPEA H, KPOME TOrO, TPATATCA HEMa-
RIE IIFH:HJI H 3HEPTrHA HA pacyeCLIBAHHE
nayTHHHEX BonokoH. JdeficTERTENBHO,
HHTE OOHOR H TOR ®e onMHbl kpuben-
NATHBIR NAYK HITOTARNABAET B YEThIpE
paza Aonkine, yes sxpubennaTHiil. Ta-
KiM 00paiom, XOTR 3TH B3 THNA TOB-
yux HHTeR Gnuakd no bhekTHEHOCTH,
TeHeTa IpUELNNATHEIX NaYKOR BRITOO-

HEE C TOYKH IpEHHR I'EDHF.'IIDODGMHQETH.

TAK, 32 CHET HECNOAHOTD #hoKy-
can  NayEH-Epyronpsaasl, noaob-
Hbie COBIXHOBEHHOMY KPECTOBHKY, NI0B-
¥O NPEeppaLaloT NPEBOCKOanEll, HO BCE
e OrpaHHYCHHBIR B CRBOHX BOIMOMNKHO-
CTHX MATEPHANT — CYXOH LEnK — B Npe-
kpacHsifi nornoTeTEne aneprun. Becn
CEKpPET JAKMIONAETCA B HCNOALIOBAHMMN
THIPOCKOMHYHEIX, TPHTATHBAIOINE BO-
Oy coCOMHCHER, naacTHOHLUHPYIOWHY
enk 0 MPpHBOOALLAY B OeficCTEHE CROETO
poaa febenxn, NOLepMHBAMHIHE HATH-
weHne nopged HHTH.
TospnenHe ¥ NAYKOE ITOM0 YAHBH-
TENEHOTO MEXAHHIMA NOBLICHND Whdek-

THEHOCT b APXHTCKTYPHOIO PELLCHHA KO-
necoBMaNof ceTH M NoIBOIKIO 3xprben-
NATHEIM ERyronpagas 3IaHATE CEr0mo-
HAIIHEE JARHOHDE MCECTO B ﬁﬂﬂhl.i’.ll!l[c’l’-
BE IKONOIHYGCEHX MHILEBHX Ueneh ¢ MX
VUACTHEM, A wero eie ModkHo Brno Gu
WOATE OT MEATHOHOE 6T JB0MIOLROH-

HEIX «HecnegoBauuil W paspaboTorn? B
KOHLE KOHLOB, ECnH, Kak Dhino HEQABHO
YCTAHORTEHD, OJHO Wl PAHHEMENORLIX
HCKOMAeMBIX JEACTRHTENLHO OTHOCHT-
CA K NayKam-KpyTONpAIaM, To ¥ HHX Gul-
no Gonee 130 MnH. neT ANA 3ABOLBAHHA
CROEMD HBEIHEILIHRETD MOUTOMEHHN .

Fayka n otmecmibo

Mappu I'eaa-Maw.
OYurnoxuis Oducceli ghuzuxu
MEMEHMAPHBLY YaCHmuy

E CTOWT yOHBNATECH, YT0 MappH

lenn-Max, canna B3 KpymHERIIHX
thHIHKOR-TEOPETHROR, HMEeT cobeTaen-
Hoe ofBACHEHWE TOTO, NOMEMY Tak No-
PAIHTENLHD LIHPOK KPYT €ro HHTEPECOs.
B 1o spems kak GONLIMHHCTEO moaeH
ARnAOTCE G0 wAnonnoEaMHR, MTO
oanavaeT 0GocoBneHHOCTE H AHANKHTH-
gecknit vy, mubo «IHoHHCAMHAY, CKNOH-
HBIMEH K OBIEHNI0 0 ODNATARKOMIHME HH-
TyHuHeR, oR coveTaet B cebe ofa ITHX
THna xapakTepa. «HexoTopeie Haspisa-
10T Takuy monefl «OancceaMuyn, — ro-
spopuT Tenn-MaH, 4YeTEO NPOHIHOCA
KamiaLIfl cnor 3TOro CnoBa, BEPOATHO,
4ToBEI MOMONbL MHE &0 NMPABHNBEHO 38-
tfukcHpoBaTh. — TaKDE coMeTanwe ob-
PEKAET HA OOHHOYECTEHON,

Fenn-Mar, 62-neTHri npodeccop
KamwoprrAckora TeXHONOTHYECKOTO
ancTHTYTa (KTH), HiBecTen rnasHBIM
obpaiom kak yuesnifl B oGaac TH GHINKH
anemedTapHex uacTuil. HobGeneackufl
NAYPCAT, OH FBAXETCH OOHHM W3 [ias-
HBIX coamateneh crarmapTHOH Monem:
— TllaTenLHO paipaboTaHRoro Teope-
THYECKOrD NOONOOE, ONHCHIBAKILLIETD
nopeneHHe Cy0aTOMHBIX MACTHIL H HX
mIaHMoaeAcTRHA . Cpean Apyrax ero no-
CTHMEHHR — NpeanonosEeHHe O TOM,
4TO HERTPOHBI H NMPOTOHB, OCHOBHBIE
cocTaBmsouie ofkiYHOMD BEILECTEA,
cocTOAT Ha Bonee MeNKHX yHIAMEH-
TANLHBIX YACTHIL, HATBBACMBIX EBRPKA-
MH.

Onnako chepa UIHKH CNHILIKOM -
na, 9TobEl BMECTHTE BECH HEYTOMHMBIR
yM enn-Mawa. B ero | 7-crpannusiof
wflepconansHoil Nporpammes NepedHc-
neHkl Takne 0BNACTH, KAK «eCTECTREH-
wad HcTopHA (ocobenmo  HIyYCHHE
ATHL), HCTOPHYMECKAN THHTBACTHKE, ap-
XEONOrHA, HiYVeHHE OCHOB MCHXOMOTHH
H TBOPHECKOTO MblUMeHHAR. Janee Tam
HMEIOTCH WONHTHYECKHE NpobneMbi,
CERIAHHLIE ¢ KOHTPOMNEM 33 COCTORHHEM
rnofaneHoll  okpysalell | cpeaw
(sEmovas coxpanenne GHONOTHYECKOTO
pasHooBpaIMA) M OrpaHHYMERHEM DOCTA
HAPOAOHACEMEHHA, & TaKke npobnemel
IKOHOMHYECKOTD PAIBATHA W cTabMIE-
HOCTH MHpOBOH NMOMHTHNECKON CHOTC-
Mbl (BKTIONES BOMPOCH, CEBA3AHHLIE CO

CTPATETMYECKHMH BOODYREHHAMEA)».

Fenn-Magp cornalmeTcs c Tem, §TO
NoMNe ero AEATENEHOCTH CRepXoGILIHpHD.
Ha camom fiene o Oae NOICUHTAT, Ha-
CEONBED OH «cRepxiunpors. «f Gepyck
menaTe npasepro 8 50 pa3 Soneiue, yem
KTO-NHB0 MOMeT OCHNHTE, H palioTaio ¢
HpeR THEHOCTEI0O NMOPAOKA OBYX NPO-
ueHTOoB. Takum ofpaiom, EmEOHEBHO W
aboprocks ¢ xoadduumenTom 2500, w
Kamiblf newb 1 oTeTar Ha B ner. dens-
HOCTO BOCEME MPOUEHTOR MOETD BPEME-
HH TEPAIOTCA HANPACHO, COBEPIIEHHO
HanpacHon. OH BIOLINAET.

EcTecTRenHn, BPEMEHH [UIR  HH-
TEPELID ¥ Hero mano, Oony Hemenwo
Fenn-Mar 3ausT Kax npencenaTenkCT-
BYIHUHA B KaK OCHOBHOA A0KNam4YMK Ha
npaigHoeanui  100-netuero  obunes
KTH. Ha cnenyiome Henene ol yneta
T 8 EBpony ana yqacTHA B DHIHNECKOM
cHMNoIHYMe, CIKOHOMIEHHOE BPEMA OH
OTARET HANHCAHMIO KHHITH, O3ATNARTEH-
wol «KBapk u aryap» (“The Quark and
the Jaguar®™) » nocemmennofl gawbonee
HHTEPECYIOILER €0 B AAHHLIA MOMEHT
npofineme: pianMoaelicTRHIO B NPHPOaE
MERIY NPOCTRMH  ABICHHAMM THMA
KBAPKOB H CIOMHBIME, TAKHMH, Kak Ary-
apul. Oaxaxo vy [Nenn-Masa okazanocs
OOHO HE BETTHOMEHHOE B PACTTHCAHHE YTPO
B xouue ero noesgen & Huo-Hope. 8
HMEN ROIMOEHOCTE NMPHCOEONHHTRCA E
HEMY BO BPEMSA 3ABTPAKA H JATCM Npo-
BOOWTE A0 a’ponopTa Jla lapaona.

3a cTonom B NEPENONHEHROM 3ANE pé-
cTopaHa Ha MaHxaTTeHe, NMNoTHER ye-
NoBEK ¢ GENbiME, KOPOTED CTPHAKEHH-
MH BOMOCAMH, B TEMHBIX OYMEAX, Ka3a-
Nock, HANOOMTCA ¥ cebn moma. Tax M
nof#Ho BeiTh. Kak W HekoTOpbIC Opy-
THE BhiOAlOWHecs QHIHKM ero moxone-
HHA, OH pofdWnics #H smpoc &8 Heo-
Hopee, & cemue eBpefickHy WMMHEIPaH-
ToB H3 Esponm. B ero manepe roso-
PHTR, XOTH OHA H SpaRetcs ofpainom
IPYOHUMM H  KOCMOMOAHTHIMA, [0-
NpeXEHEMY COXPAHRETCA HEEKOTOPLIA
HBHO-HOpKCeKHil OTTEHOK,

BoasMomuo, 3T0 NPOABIANCTCH B TOM,
KAK OH BRICKAILIBACT CROS MHCHHE O
yes-nHbo. THcaTeEnn M KYPHANWCTHI,
MHILYIIRE 0 HAyKe, B GONBOIWKCT BE CBO-
€M CHEBCHOLI® H WYRACHOS NNEMAR,
EpuTanckie yueHME HMEKT TEHACHLHIO
wBonuiie 3aBoTHTLCA 0 TOM, ¥TobEI Bbi-
TIRIETE YMHBIMH H NEaDEAI0KCANLHEIMH,
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gesds 0 TOM, wTOBM ORITE
npaesiMin. Nenn-Man maet
Takxe He cTonms GnecTAwme
OLEHKN HEKOTODBIM BbiIAK-
WHMCH yueHeiM. «HO 8 HE
04y, ¥To0L UHTHPOBANOCE,
KaK 7 Hananaw Ha moaedt, —
rOBODMT OH. — 3TO HEXOPO-
wo, HexoTopeie K3 ITHX JIH0-
el — MOH OpYILA®.

MBIl KOCHYMHCE MOMOOLIX
ner lenn-Mana, OH DocTy-
mun B Penbckuit yuueepenT-
eT 8 1944 r. Ha MATHaama-
TOM TOOY HHIHH H OKOHYHN
ITOT YHHBEPCHTET METHIpE
roaa cycTs, OAHOBPEMEHHO
© OPYrHM HEN0BEKOM, TAKKE
MHOTO DOOHBIIHMCA B AKHI-
HH, — ¢ Jxopmxem Bywem.
Xors Bo Bpema yuebmi B
Meneckom  yHHBEpCHTETE
OHH NPHHAAMREKATH K pas-
ueiM kpyraM, [enn-Man u
byui Bee-TakH NOIHAKOMH-
NHCh OECATHIETHA CIYCTH,
ByOyViH WieHaMH MPABTICHHA
CMHTCOHOBCKOTO HMHCTHTY-
ta. Ienn-Man ropopHT:
aByll — cnasHbIR NapeHs,
KOTOPRIA YCTPAHBAET OYEHEL
xOpoLuHe pevepHnin. Xorte-
nock 661 TONLED, YTODOL eMy
nopobpany  xaxyro-HHGy oL
paloTenky mnomyuine, Yem
yipasnenne cTpanofn.

Mean-Man Brin ouewk DACCTPOEH,
KOTOa HE CYMEN D0GHThCA NPREMIEMOTO
¢ pHHaHCOBO# TOMKH IPEHHA NPHT NaLe-
HHA B ACTITHPAHTYPY M0 (HINKE B PAMEAX
nporpammst vy League. OW omacancs,
yTo MaccauyceTccknfi TEXHOMOIHYC-
CEHEl HRCTHTYT, B KOTOPOM EMY NPEno-
#HIH paboTATE ACCHCTERTOM ¥ (hHINKA
B. Bafickonda, OXaXeTcR MecTOM AnA
NoaeHILAKDR, MHTOMHEKOM MR DaIBE-
[EHHA CKODEE HHKEHEDOB, YCM HACTOA-
wnx yeenrx, «Ho & nowen Tyza, H 3TO
6wino oTnausow. Bafickond okxalanca
WIAMEYATENBHEIM HEMOBEKOM H NMPEBOC-
XOoOHEIM dRinKoMe. Kpome TOro, MHO-
rHe {3 ero Konner e CTHNCHARATAMH
Ivy League, Tk ¥TO A He 651 HIOMHPO-
BaH OT OPYTHX®.

[Mocne nofdyYyeHds JoKTOPCROR CTEne-
Ul 8 MTH B mauane 1951 r. Fenn-Masn
HanpaBHI CBOH YCHAHA Ha To, 4TobR
obHAPYXHTE KakoR-TO NOPAIOK B MPH-
BONAILENM HCCNEOOBATENER B JaMensa-
TENBCTBO MHOMECTBE painoobpasnbix
AOpPOHOB, KOTOPLIE BOIHHKANDT B ¥CKO-
PHTENAN dacTHU. AOPOHE — 3TO Ale-
MEHTAPHBIC YACTHUBLI, YHACTBYHOLUHC B
CHIEHEBIX BIAHMOOEACTEHAX, KOTODbLIE
CBAILIBAIOT HeATPOHEI H APOTOHEI B
Adpax aTtomon. B KoHewHOM HTOIE
IlNenn-Mak oTKpELN KBAHTOBOE CBOACTBO
HacTHL, KOTOROE OH HAIBAN «CTPAHHOC-
TRIOW H KOTODOES OABANO BOIMOMHOCTh

NIOEUTENL-AHTPONONON Mappu Menn-Max & cBoeMm odbHce
B KTH 00 bACHRET, KAK WIpaTk B 3anagHo-atDpMKAHCKYIO MDY,
MIBECTHYID NOA HalBanwem “Wari". @otorpadwua: [x. Apo-
HOBCKMA,

TOYHO MPENCKA3IATE NOBENEHAE HOBLIX
IIOTHYECKHK A0p0OHOB.

OCcHOBRIBAACE HA ITOM HHTYHTHEHOM
oTEpuiTHH, Denn-Man coanan cHoTeMy
KiaccHHKAIMA YAcTHL, KOTODYH OH
HAIBAN «BOCHMEDHYHBIM O¥TEMe Mo
AHANOrHH ¢ GYILOMCTCKHM BOCHMEDHY-
HBIM TIYTEM K MOPOCBETACHHID. 2TOT
TepMuH BRI MCOOALIOBAH ANA Nod-
Oep#KH nonynapuoro s 60-¢ roaw npea-
CTARIEHHS O TOM, 4TO QHIHKA ANEMER-
TAPHBIX MACTHU H BOCTOUHBIR MHCTH-
oM rayBoko ceAlane Mexay coboft.
INenn-Man Ha3MBaeT 3TY HACK «B3O0-
pom», OH FOBOPHT, YTO ero TorsawnKi
HaMer Ha GyooHiIM (OOHAE W3 OPYTHX HH-
Tepecyloumx ero obnactefl) Guin mpo-
CTO «YTKOH, KOTOPYH) HEKOTOPLIE
NPAHATE BCEPREI».

lenn-MaH noaYepEHBAET, 4TO OH C
MerkocTeio MoT OBl cnedoBaTs TPALH-
LHH ¥ MPHAYMBIBATE «KDACHBEIE, MOM-
NEINBIC HMEHA A cBORX 00LEKTOB, DC-
HOBaHHBIE HA IPEYECKOM AIbIKe B T.0. A
IHAK, KAK 3T0 Haao nenaTh. Ho o6niuno
TAKHE HMEHA DaIupoBanHch HA HOEAX,
mTI:lpblf BOOCNEOCTEHN OKalbIBANMHCH
HempaBRnEHBIME,  Hanpumep, . npo-
TOH" O3nauwaeT ,Mepsbif™, a ,aToM"
IHAYHT HedenHMBIil®, Briscunnocs,
4T BoE 3To Hepepuo! [Mo3Tomy 8 npen-
noao#Ha, ¥To Geno Gul OyvIDE HMETH
Aeno ¢ 9eM-MHG0 MWy TAHBEIM®.

B 1969 r. Fenn-Mag nony-
unn Hobeneeckyio npemuio
338 OTKPEITHA, CBRIAHHBIE C
KnaccHmrkannell  3nemen-
TAPHLIX HACTHI H HX BIaHMO-
neftcteif (0 CTPAHHOCTH Ya-
CTHIL H  BOCBMEDHYHOM
oyTH). Meway TeM DATED
rogaMH pabine on paapabo-
Tan ropaiao Bonee nouepnsi-
BAKLLYIO TEOPHI (HEIABHCH-
MO MPEAICHKEHHYH TaKEe
Owopowes Lipefirom). B
welfl npeanonaraeTcH, HTO
HefTPOHEI, MPOTOHEl W BCE
OCTANLHEIE AAPOHEI COCTORAT
m3 ewe Gonee NPOCTBIX Ha-
CTHI, HAIBAHHLIX KBADKAMMH.
BoamoxHo, rABHLIM
CBORCTBOM KBADKOE AB/IRCT-
CA TO, ¥TD OHH HECYT Opob-
HLIe 3apAnsl. [IpoToH, KOTO-
priit mmeeT 3apan + 1, co-
CTOMT B3 OBYX KBAPKOB C 38-
panaMH + 2/3 ¥ OOHOTO ¢ 38-
paoomM -1/3. HefitpoH, He
HMEIOIIHA 3Iapanga, cOCTOHT
H3 OBYX KBADKOB C JAPAI0M —
1/3 u oOHOTO KRApKa C 3apA-
mom + 2/3. KBapkn CBRIaHE]
memay coboll rmoOHAMHE —
YACTHLAMHM, NEPEHOCHIIAMK
PIAEMOIERCTEHE H HAIBAH-
asiMi (me  Tenn-Manom)
CHOOHEMH,

Tenn-Man ynopHo cTpe-
MHTCH pAIBCATE [OBA HENPaBHIbHLIX
MpPEeICTARNEHES, CIOMHBIINECH N0 NOBO-
Oy HCTOPHH KBapkos. Bo-nepesIx, OH HE
NpoCTO BIAA 3TOT HEONOIHIM B roTo-
pom pige #3 «[losunox mo Duunera-
Hy%. Ha caMomM nene OH CHaYaa petiinn,
YyTO 3IBYE, DOXOMHR Ha «KBOPKR
(“kwork”, pudmyrowmiics ¢ “fork™ —
BHAKE) MOMKET CNYKHTE XOpOWER «3ITH-
s¥eTROf» Ana Hosolt wacTius:. H Tonsko
NoToM, BHHMATENLHO NEPEYHTHIBAA PO-
man axefinvca Owofica, — wro Ieénn-
Magr aenan 4acTO HAYHHAA CO BPCMEHH
ero nyBaukaumn B 1939 r. — ou nabpen
wa ¢paiy “three guarks for muster
mark”™ («TpH Kpapxa ons MacTepa Map-
Kar) H PeIIHA NPHHATE HANHCAHHE,
ynotpebnennoe woticom. (Cenn-Man
saMeyaeT, 910 ¥ [Ixofica «xpapk» obo-
IHAYAET OOHOBDEMEHHO H KBAPTY NHBE,
H KpHK safikn. ]}

JaTeM He cnenyeT 3abklBaTh, MTO
lMenn-Man B oOHOA M3 CBOHX PEHHHX Pa-
GoT NpeanonoXun, 9To KBAPKH — CKO-
pee W MATEMATHUCCKAR Y HECIDHIIM.
yeMm upeanbhuies obwextel. [enn-Man
rOBOPHT, YTO OH COENAA TAKOE DaiIH-
yHe, NOCKONBKY MNOMAaran BOAMOEKHBIM
OOKA3aTE, 4TO KBADKH NOCTORHHO YOEPR-
WHEAOTCH TMHOOHAMHE BHYTPH aApOoHOB
H MO3ITOMY EBADKH HEBOIMOMHO HIOMH-
pPOBaTh H JETEKTHPOBATb OTAENEHO. «f
HE XOMY BCTYNATE B cniop ¢ (mnocoda-
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MH, OT BONBIUAHCTEA W3 KOTOPEIX ¥ Me-
HA HEYMHECTCH HWeBoobpaIMMan ronos-
nan Gonk M KoTOpMe rosopatT: . UYro?
Peanshbie yvacTHuw? Ho Hx HeBoIMON -
Ho obHapysuTe! YUTo Bei umMeeTe B BH-
Oy, HAILIBAA HX PeanbHBEIMHT»

B npoecaernbix B TO-2 rogax 3KCneps-
MenTax GBiMH NOMYHEHLI NOKA HEnps-
MBIE, HO JocTATOYHO YOeAMTENbHLIE
CRHACTEMLCTRA B NONBIY NPEANOREHHON
lenn-ManoM MOBENH YOEPKAHHA KBAD-
K (B OcHOBAHHON WA NOHATHH KBapKa
Gonee petanenoll TeopHH, paiBHTOR
lNemn-Mamom ¢ apyTriME yaeHbIME H Ha-
IbIBAEMOR KBAHTOROA XPOMOOHHAMH-
xof), «Ho aKTHYCCKH H3 KHHIMH B KHH-
Y, BLINYCKAEMBIX BBTOPAMH, MHLIYLIH-
MH 0 HAYKE, H NOA0DHLIMH HM TTIOALMH,
TMOBTOPRETCH, ¥TO R B OERCTBHTEARHD-
CTH HHEOT 13 HE BEPIUT B KBEAPKH, IOTOMY
9T # CKA34AN, YTO OHH CKODSE BCEro HMe-
10T HMATEMATHYECKYION CVILHOCTh, —
ropoput Tenn-Man., — H nocrosHHO
CTPANAK OT YMACHEIX HANANOK HI-3a
TOMD, 4TO OKaIANCcE npas!»

B TeueHHEe MOCNEOHEro OECRTHACTHA
Tenn-Man NPHERMAET YKe MEHBLLE Y4a-
CTHA B Texywnx paGorax 8 oGnacTu gu-
IHEH INEMEHTAPHBIX YacTHi. OH ABAR-
ETCA CKDpes BAOXHOBHTENEM, YeM ax-
THBEHBIM HCCNEnOBaTENeM — B oBnacTH
HINEH CYNEPCTPYH, 4peIBLMafinD Mma-
NBIX THOOTETHYECKHX HACTHIL, BOMHO-
obpaipeie IBEHAEHHA EOTOPLIX NMPHBO-
ORT K BOIHHKHOBEHHIO Boex Habmonae-
MbIX YACTHL H CHN B MPHPOAE, BEKNKONAR
rpaeHTauBonHEe. Menn-Man rosopur,
YT OH HCTIRITRIBAET OTEYECKHE YYBCTEA
N0 OTHOILEHHIO K CYNCPCTPYHAM, NO-
CKOMBKY HANHCAHKHAS WM B 50-¢ roaw pa-
6oTa N0 TEOPHH AHCTIEPCHH CTHMYTTHDO-
BANA COINAHHE NEPBOA MOTENH CTPYHEL.
On BaIuIBaeT «CYMaCLEMUHMHAR M-
neff, KPATHEYIOWHX CYNEpcTPYHEL: «km
cnenoeano Om NONLMTATLCA FayDme pas-
paboTatk 3TY TEODHIO, BMECTO TOMO

4TOo0M HANADATE HA HEEH,
B Gonsweli crenenn [enn-Ma# 3ansT

paIpaboTEoll BAPHANTA KBAHTOBOM Me-
XaHHEH, EKOTOpef mowno OGwino Om
OPHMEHHTE B KOCMONOIHKH. 3Ta ero pa-
G0Ta YacTHYHO BLITEKAET HI NPEANON0-
seuus, coenamtoro C. XoxHHEromM Hi
Kenmbpunxckoro yuusepcuteta n [,
Xaptnom 3 Kamndoprufckoro yeu-
eepcutera B Canra-BapBape, o Towm,
uto Beenewna® DOMTHOCTHIO MOMET
GBITE ONKCAHA KBAHTOBLIM YPABHEHHEM
¢ coOTEETCTBYHOIUEA BOnHOBOR dyHK-
upefi. Onmaxp soapwkaeT npoBnema;
BOSMHOBAA HYHKIWS ONHCEIBEZET PRI BOI-
MOMCHEIXN MYTER AR YACTHIIL, H YACTH-
na «BLIOGHPAETS DIOHH K3 NYTel TONLKO
Torna, koraa kTo-nHGo nabmropaeTt
3ToT npouecc. Ecnn B kavecTee YACTH-
ki BRICTYNAcT Bea Beenennas, To KTO M
rae senseted nabnonarenes?
lenn-Man 3aMesaeT, 9TO B KOHLE
50-x romos X. Bwepert Il a3 Tpi-

HCTOHCKOID YHRBEPCHTETA MPeLIONEL
ceoboonwit 0T RAGMIONATENA BAPHAHT
KBAHTOBOH MEXENHEH, HAIMBaEMEIN
KOHUENUHed «MHOMECTBEHHOCTH ME-
pos», 3TOT BaPHAHT NOOPAIYMCERN,
YTO YACTHLA CREOYET N0 KamxoomMy HI
My Tel, ONHCHBACMEIX BOMHOBOR divHk-
uHefl, — HO B PAIHBIX BeeneHHbix. Co-
BMECTHO ¢ XapTnoM, cBOHM DhiBIUHM
crynestom, Nenn-Man paspabaTsisaer
MOARPHUNPOBAHHLIA BAPHANT KOMIEN-
UHH DBepeTTa, HAIBAHHLI HWHTEDOpe-
Tauned aMHOMKECTBCHHOCTH RCTOpHRA».

lNena-Mas pacckasniBaeT, 4TO, Bhi-
GHpas cnoBO «HCTOPHA», OH H Xaptn
CTABR/IH CBOSH Uenbl OTMEXREBRATLCH
or «ommubBounofis BEpl DBepeTTa B
ANMbTEPHATHEHLIE Reenewusie. [enn-
Man BCTIOMMHAET 3JAMCHEHHE CHOEMO
EQUErH, YTO «EeC/TH Bkl BEPHTE B HHTEP-
NpeTauHio JBEPETTA, TO BAM CREIVET
HIPaTh B PYCCKYIO DYIETEY ¢ BRICOKHMH
CTABKAMM, NOCKONEKY B OOHOM H3 MH-
poB Bel ODAIATENLHO BLHATPAETE KYYY
OEHED W,

lenn-Man nasan Taxkwe ¢ GOMBLMHM
IHTYIHAIMOM HCCNENOBATE KATETOPHID
CNOXHOro, KOTOpas, Mo erg MHEHHID,
BEMIOMACT NMDHHLMNLI, JEXALRE B OC-
HOBE (PAKTHYECKH BCEX €70 APYTHX HCKa-
Huft u HaTepecon. B navane 80-x ronos ¢
ero NoMoLILID Gein ocHoBan HACTHTYT
B Canta e (wr. Hewo-Mexuko), roe
ACCAENOBaTeNH JAHMMAKTCH HIVIEHH-
M TAKHX «A0ANTHEHBIX CTOMHLIX CH-
CTEM», KaK HILIKH, MO3IT YENOBEKA B Ha-
poonoe xo3sitcTeo. O NONBLITARCA Tak-
e DCTABRTEL CBOR cnen u B 3Tof obna-
CTH, NPEATOXHE HOBLIA Tepmul plec-
tics, KOTOPLIA OTHOCHTCA K HIYYEHHIO
EaTeropHii npocToro H CNOWBOTO BO
BrEX HX OECYHCNEHHBIX NPORBICHHAX.
(3TOT TCDPMHEH NOEA HE NPHBMICK, BOI-
MOMHO, H3-33 TOTO, 4TO OH HMEET rpe-
yeckHlt KopeHs. )

Mpi NPHEXANH B A3PONOPT, H Janac
HALLIETO BpeMenH 08 Gecens! nooxonmn
E XOHIy. Mbl 2188 KOCHYIHCE NOTHTH-
weckof nesteneHocTH Denn-Mama, me-
TOKH KOTOpofl NPOCTHPAMTCA K €70 0¢-
rerey. B 1944 r. on nocrynun B Mems-
CKHR YHHBEDCHTET C ONO3IIAHHEM H HMEN
BOIMONMHOCTE MPHHATE YMBCTHE B Ka-
HECTBE nuﬁp:'mcmhl-mru MOMOILIIHHAES B
nepeapibopHOfl KAMNAHKHE MPeIHaCHTa
®panknuua 1. Pyisenwta. B 60-x ro-
nay, Gynysn HaywHBIM KOHCYIBTAHTOM
lNenTarona, on noMoTAN HOPMHDOBATE
NONHTHKY, KOTODAad NPHBENA K TOMY,
410 CHIA » CCCP nanomunM anper
MOYTH HA BCE BALI CPEACTE NPOTHBO-
pakeTHOR oboponm. lenn-Maw roso-
PHT, 4T0 OH ObIN B WOKE, KOTO4 B
1983 r. «3TOT TpETRECOPTHBIA aKTEp
Ray-gun® OpennoxHn  NporpaMmy

* Henepeénomuman wrpa cnom: Ray-gun
— NYNCBOC OPYXHE (@M. ) YHTRETCA TAK Xe,
kak Reagan — daminns npeingenta Pelira-
ua, — [lpum. nepes.

w3BEAAHBIN BORH®, KOTOpas mOmKHA
ObinAa AHHYAHPORATE 3TOT JANPETH.

Cras 8 1979 r. gupextopom $onna
Maxaptypa, INenn-Man npeHANCK 3a co-
3gaHHe TporpaMM B ofNACTH OXpambi
OKpYRAROLWER CPelL], KOHTPONA HAN Ha-
POOOHECETEHHEM, 8 TAKKE ONA PEIIEHHA
apyrex rnobansasix npobnes. Hepasno
o gobunce, 9T00M “acTh OCHEMHBIX
cpencts Poxma Makaprypa Geina sa-
NPasneHa Ha HCCAENOBaHHE BONPOCA O
TOM, KaK NOOCOIHAHHE BURNET Ha MCH-
XHYECKOE IO0pOBERE. JaHHTEepecoRan-
MKCh PONBI0, KOTOPYIO ero cobcTeen-
HOE NOOCOIHAHHE HIPRET B TBOPHECKHX
npocTixennny, Nenn-Man yGexnan non-
XOMIOTOBE H MCHXOAHAMHTHEOE HIVEATL
DOOCOIHAHKE ele B 60-x romax, HO eMy,
no cylecTsy Buino ckasano, 4Tobel on
IAHHMAICA CBOHM OEN0M.

A ycnen 3anaTe Bompoc of HCTOPH-
yecEOR MHArBHCTHEE. «JIHHIBRCTHER —
370 00NacTe, B ¥OTOPoll & M¥YBCTRYIO CE-
Ba ovenb xopouros, — npH3ganca lenn-
Man. [eficTENTENEHO, OH YYACTBYET B
NOArOTORKE K NEYaTH B MHILET MPeaHc-
TIOBHE H rMABY LA KHATH Ha 3Ty Temy. B
npeaucioadd Nenn-Man ¥paTko Jalm-
WAET TeopHio, NpednoweHHywo [,
Mpanbeprom #3 Crandopackoro yHH-
BEPCHTETA, COrMACHO KOTOPOH MOMHO
MOCTPOHTE MEHEANOTHYECKOE APERO ANA
BCEX AIBIKOE MHDPE © MOMOMIBIO aHAMH3A
BX cxonHbix wepT. HéxoTophié fiMHIBii-
CThl — HACTORLLKE, NPOGECCHOHANBHEIE
NMHHIBHCTEI — BOAPAMAKT NPOTHE 3Tof
TEOPHH, FOBOPA, YTO JHHMBHCTHYECKHE
nokaiaTenscTed [punbepra HE MOryT
CNYEHTE OOCTATOMHOR NOLAEPRKOR
anf ero swiBbogoe, enn-Man maxonsT
TAKYH) TOUKY IPEHHR «HAECTOALKO riTy-
nolt NpH NPHCTANBHOM PACCMOTPCHMH,
YTO TONLED [AHBY JaCilibCH, KAK OHMIH
MOCYT €2 NPHICPMHBATHCAD..

Korga INenn-Mad npoxoasn perdcr-
PaLHK) B a3ponopTy, OH Ha4an BCnyx
BECOROHTECH, Y4TO EMY MOMKET HE XBa-
THTEH OCHET HA TAKCH, ¥To0LI AOEXATE OT
asponopTa B Kanwdopaus oo noma, A
nan emy maafnel 40 0onn., H o8 BEINH-
can MEe yex. Bpywas ero mue, oM npen-
nowun  mEe  ofoyMaTh, CTOMT JiM
NPEObLRENATE MEK K OMIATE, MOCKOTBKY
€70 ABTOrpad MOKET OKEIATECH «MHOTD
UEHHEEw .

JaTem Tenn-Man ycTpeMmuIcA K BhI-
x0ay Ha nocanky. «H mobmo 0L TE nep-
Bhin B CaMoneTes, — ckalan ou. Moxka s
Gewan cnenoM 1a HEM, A, HAKOHEL, Ha-
Gpancs D0CTATOMHO XpalpoCcTH YNOMS-
HYTH, 9T0 HEKOTODBIE yuCHbIE, NPHIHA-
BAA Er0 OCTPLIA ¥M, BCE We Npeanosara-
10T, §TO OH ABRNAETCA, HY, YEM-TO BpOIE
poeanafikn. «H Be 3na, 4TO 3TO O3HA-
yaeTw, — Opocaet Menn-Mar wepea nne-
4o, Heckonbko CCkYHI CIYCTR OH 3ans-
nReT; «f neficTEHTENEHD IHAK MHOTOE
O MHOTOM, 3TO npasaaln.

mcon Xopzaw



NHudpakpacHbie BUIEOKaMeEPBDI

31K ycTpowicTBa, noxoxme Ha 00biYHbIE BUFEOKaMephbl,
CNOCcobHbI «BUAETb» TENNOBOE U3NyYeHUe.
Hosas uH@pakpacHas TexHUKa MOXET UMETb MHOXECTBO
NPUMEHEHUHA, BKMIOYaA HOYHOE BULEHWE U BU3yanu3auuio
TEMNMOBLIX MNOTOKOB, & TAKXE MUCIMONb30BaTLCA B MEfULUHE

OAKEPPU CUNBEPMAH, IDKOHATAH M. MYHU, ®PUMAH [. WENEPQ

«Tenao, mento, Soaswe menaa! fMo-
MOMY W0 Mbl YMUpaem om Xoaoda,
a He om memuormbi. Y8ueaem He Houb,
a MOpo3»,

BET obmMyHO ACCOUHHPYETCH C

TENAOM, 8 TEMHOTA — © NONO-

noM, KaK MOKAIMBAET NPHBEICH-
HAA BHLILC UHTATE HCOAHCKOND NHCATE-
s Murens ne YoamyHo, OxaikiBaset-
CH, 4TO 3Ta ACCOLHMAUHA HMEST Pealb-
Hyi0 octiopy. Temnbift obbekT Hemye-
kaeT Donbiille WAMYYEH#HA, dYeM Xonod-
Huift. Bonee TOro, OH MINYYAET B
OCHOBHOM BHOHMBIA CBET, B TO BpPEMA
Kak Xonognbili — Gonbueft wacTsio
HHDPAKPACHBIE NYYH.

Painuune B KONHHMECTBE B THOE W3-
MY4eHHN, HCNYCKAEMOTO TENNbIM H XO-
nogHkM OOBEXTaMH, NEKHT B OCHOBE
COAOAHHA HOBOA TexXHHKH — HHGpa-
KpacHmix Buacokamep. TMockonuky we-
noBedeckHil rnad XopoLe YYBCTEYET BH-
OHMBIA CBET M MPAKTHMECKH HEHYBCTEH-
TeneH K MHQPaKpacHoMy WUTYYEHHED,
Gonbiuoe KOAHYECTBO WHbOopMaH ob
o0bexTe, conepawefics B ero whbpa-
KpacHomM HanmydeHrH, Tepmerca. HMudpa-
KDACHAR BHOCOKAMEDA cniocolHa BOCTIDH-
HATH 3TY HHGOpMAIEO W npeobpazc-
BATE €2 B BHIMMOE /I8 S&I0BEEA
mwobpaxenwe. Hanbones cosepennbie
ofpaies  WHOPaKpacHBIX — BHROEOKAMED
OCHOBAHb! HA HCTIONMLIOBAHHE CHIHIHOA
mnaTHHbl, Kamepa Ha CANHIHOE NNETH-
HM B0 MHOTOM fioxoma ea ofslupyio
EHACOKAMEDY, 38 HCKTIOMEHHEM TOro,
YTO OHA YYBCTEHTEMLHA K HHQPaKpacHo-
MY HAUTYVUEHHIO C MMHHAMH BOiH oT 1 no
5,7 »amnt (1 passa=10"% M), & He x sswm-
MOMY CBETY ¢ Donee XOPOTEHMH INH-
HaAMH BOMH B OWana’jone ot 04 no
0,7 MM,

Hudpaxpachbie BHOSOKAMEDPL!, Ove-
BHOHO, MOTYT HARTH NMpHMEHEHHE KAk
npropLkl HOYHOTO BHIEHHA, PAIBEOKH,
LENeYKAZaHHA © onolnapannA, ed-
CTEBHTENLHO, MHOTHE W3 NepBOHAYMAML-
HBX NOOYIRTENbHBIX MOTHBOB ANA pa-
G0oT HAN HMMH BOTHHENH B BOCHHBIX
ecnenonanuax. Tem He MEHEe BNOMHE
BEPOATHO, 4TO HH(pPaKkpacHble BHOSO-

KaMepel OyOyT NPHMERATHCE H B ApY-
riax obnactax. HexoTropeie Tpasian-
CEHE MPHMEHEHHA, HecOMHeRHO, Dyayt
IAHMCTBOBAHEI ¥ BOEHHEIX, KAk obopy-
ODOBAHHE ONA BCENONOJAHBIX NONETOB H
HOMHON NMOCAAKH AN CAMOJIETOB TPAK-
HaMCKOR aBMALMH HAH, HADpHMeR,
npubopsl HouHoro Habmonesus. C no-
MOWLD HAPPAXPACHEIX BHOCOKAMER
MOMHD OCYIUECTENRTE KOHTPONL Na-
sepiofl oGpaGoTEn MaETepHanos W BH-
IYANMHIAUHKY TEMNOBEIX NOTOKDE B
WHAKOCTAX,

BeposTiHo, HanDones [[eHHEIM Kaye-
CTHOM HOBMX KaMep ABJIRETCA HX CNo-
cODHOCTE NOMONHATE BHAHMOE WID-
Gpamenne. Mudpakpachas Texanka He-
NONLIYETCR B IEKTPOTEXHHYECKOH,
cTpouTensHol ® HedTexummueckob
NMPOMBIIIMEHHOCTH A8 O0HAPYREHHA
Tewcll H MEXAHHYECKHN HANDAXeHHH,
Bopebbl ¢ HedTAHBIME 3FarpAIHCHHNA-
MM, NpH TYLEHHH NOMApOs, npoBene-
HHH METEOPONOrHYECKHX HCCTEenoBa-
HHil, ERGpakpacHoll ChEMEE MECTHOC-
TH, 4 Takwe B memnusse. M xora B
HACTOALUGE BPEMA HHQPAKpPACHAA Tex-
HHKE NPedblayLiero NoKoaeHns npHme-
HHETCA BEechME WHPOKD, KAMEphRl Ha
CHAHLIKMOE NAATHHLEL NPpefnaraT Bonee
OCUIEBYI0 H KANECTBEHHYH anbTepHa-
THRY. DHE y#e HCTIONbIORANHCE MPH
HAOGMHONeHHH yOaneHHBIX obGnacTed
Beenennofi, He NpocMATPHBAEMBIX Ha-
38 JATEMHEHHA MEMIBEIOHON MBI
ApYrHME cnocobamu.

H®PAKFACHOE wanyyenwe Gwnino

OTKpRITO B Hayane XIX v., xor-
oa  anrnefickEf  actpowom  YHIRAM
lNepliens nogHAn BOMPOC O POOCTBEH-
HOCTH cEeTa W Tenna. lepuwens npone-
MOHCTPHPOBAN CYLIECTBOBAHWE WHpDA-
KPAEcHOro HaNyueHHs NpH oMol pai-
AokeHHA AIpEIMOfl CoNHeYHOro CBETA B
cnexkTp. On obwapy®un, 9To Temnepa-
TYDPa TePMOMETPE NOBLILLAETCH NPH
nepeMelleHHd ero OT CHHEND KOHLEA
CMekTPpa X xpacHosy. bBonee Toro,
TEMOEPATYPA MPONOTHANE MOBLILEATE-
CA 38 rpaHsuel kpacvoro, roe ve Breino
BHAMMOrO ceeTa. Hesnnnumuiil ceer 3a
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rpaHfiiell KPacHOro NonydHn HAIBAHHE
HHppaKpacHoro.

OtepriTie Tepwens Gwino nocTae-
NeHo Ha Teepobifl GVHOAMEHT OOHHM
H3 OCHOBOMONMKHHKOB KBAHTOBOH Te-
OPHH  Hemeuknsm  daankonM  Maxcom
lMnankom. OH NPEINOXKANT  TEOPHIO,
KOTODaR ONHCRIBAET MEKTPOMATHWT-
HOC HINYMEHHE, HCNYCKAEMOE MOealb-
HEIMH ODLEKTAMH — Tak HATLIBAEMEI-
MH abConioTHO YEPHEIME TenamMH, —
Ero IABHCHMOCTE OT HX TEMMEPaTYpLI.
(ADCONKOTHO YepHOE TENQ MOrNOWAaeT
BCE MAJAKMLE: HA HETO Hamyyenne.) Te-
opua [NnaHka yTREDADAET, 4TO HHTEH-
CHEHOCTE  HINYNEHHA, HCIYCKAEMOro
abcomoTHO YepHBIM TENoM MPH KOM-
HaTHOH TemMneparype, MAKCHMATbLHA B

NHULUA npuoGpeTailT MyTHOE Bhipame-
HHe B MHhbpakpacHom ceeta. OguH Kua
Hac (MyHM) NpegcTaBneéH 3geck B BM-
AMMOM cBeTe (Esepxy) W WHparpac-
HOM (cnpsga). O0wbYHEE XapakTepu-
CTHKK, TAKKME, Kak YBET rNai ¥ Bonoc,
OTCYTCTEYIOT Ha WHPAKPACHBIX WID-
GpameHWnx, TOrQAa KAk TeMneparyp
HBIE OBTANH NOOYEpEHYTE. HOC W yww
ofbIYHO XONOQHESs, YeM APYTHE 4YacTu
nKua, a8 rMmasHbIe BNagWHel Tennee. Ap-
KOCTE HO3APER KU PTa MIMEHAEBTCA B 33-
BHCHMMOCTH OT TOTO, BAMXaET YanoBex
WNH BbifbIXaeT.



obnacTH AmHH BonH oxono 10 MEM H
npeHedpesRHMo MANA Npe AMHHAY BOJH
kopoue 2 mrs. [Ins Toro 4Tobsl cooT-
HECTH 3T0 ¢ OOLITOM NOBCCOHEROH
WHIHH, MbicnieHHO obparTHmca K
wexTpHYeckol moHTEeE Mu nowye-
CTEYVEM HINYYaemOe MMHTECR Tenno oo
TOrQ, K28Kk YBROWM HIMEHEHHE WBETa
HarpeeaTensHoll  cnupani. [lo mepe
VECITHYEHHA TeMNEPATYDRI CIHpAnt Ha-
HHHAET CBETHTECH EKPACHBIM LBETOM,
KOTOPBIA COOTBETCTEVET GONes KOpOT-
EHM [MHHAM B800TH HCOYCKAEMOMD HINMY-
YeHHAa., ECnH NOOBITATHCA YBEIHYHTE

HHOPAKPACHEIE BUAEOKAMEPLI

Harpes, CBEYEHWE CTAHET fones AHTEH-
CHEMEIM M COBHMETCH K JKENTOMY LUBe-
Ty, @ 3aTeM K CHHeMy, TaK Kax npeod-
NAanarIAMH cTanyT eme Gonee kopoT-
KHE [UTHHE BOIH.

Xora mRdipakpacHoe HINYMEHHE H
BHOMMBIA CBET SBNEIOTCA MACTAMH
WMEKTPOMATHHTHOTO CHOEKTpa, Tenno-
Bhie HIOOpaXKeHHA, MOCTPOCHHBIE HH-
tpaxpacHoi KaMepofl, NPHHUHMHANEHO
OT/AHYAOTCR OT BHOHMBIX H3obpame-
Hill, KOTOpLIC Mbi Habmogaem B no-
BeeaHeBHOR aMiHM. B BMAHMOM [HA-
nazode obnekT OTpasacT CBET OT HC-
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TOMHHER K  TNpHeMHHKY.  Bronmoe
HIobpaenne MOMET HMETE BRICOKHHA
KOMTPacT W HWIMeHATECH oT Oenoro x
sepHOoMY. B mH(pakpacHom e [Hana-
J0ne OOBREKT HCTYCKAET WIANYYEHHE B
COOTBETCTBHH CO CBOEl TemnepatTypof
{cm. «wHayxa moxpyr Hacs Ha c. B4).
Tennosoe wioOpasenne B CYLWHOCTH
ABMRETCA OTPAMEHHEM TeMOEpaTyD-
Hbix ocoGennocTed! nabmonaemoft cue-
tisi. O0passo rosops, ofwyHas kame-
pa CTPOMT HIoDpameHHe NPH NOMOUIH
WCHRETA COMHUAw, A HRdpaxpacHas Ka-
MEPa — MPH MOMOLUK «CBETE IEMITHY.
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MHOPAKPACHLIM AETEKTOP M3 CHMNMUMAOA NNATMHEI noxasam Ha aToMm pu-
CyHKe 8 paapess. OH npegcTaenseT CODOM TOHKYIO NNEBHKY CHMNWUWAA NNATHHBI Ha
I(FIBM HHBBOH nognoMsKe. I'lnrnoqauug.m HHq:lPa.lpaCHHG ﬂ)ofﬂﬁht, MM KBAHTHI W3-
nyqeHHA, BO30YMOEOT B NNEHKE CANWLMOA NNaTHHB HOCUTaNK JapAja. HexoTo-
PaA 4BCTb 3THX HOCHTENeA NepexofMT B KPeMHWA, OBPEsYA MIMEPHMMbIA TOK.
ONTHMENEHAR TONWMWHE NAEHKA CHNWLMAa NNATMHL COCTABNABT NPUENMIMTENLHO

3 HaHOoMeTpa.

Oouako o0LekTH peansHOTO MHPA He
ABAIOTCA HABANLHEIMH YePHBIME TE-
NaMH H BCeroa MCMyCkawT MEHBILE H3-
NYSeHHA, YeM DOMEHE ORTH DB Homy-
CKaTh 4epHele Tend. Kposeé Toro, oHH
OOHOBPEMERHO HCOVCKAMOT H OTpaKa-
T HITYYEHHE, YTO YCONOMHECT CBAIL
MERIY APKOCTEIO DDBEXTE B TENNOBOM
H300pRKEHHHE ¥ DeAcTBHTENRHON TeM-
neparypoft obvexra.

Hudpakpacusie #H300pakeHls He ¢0-
OTBETCTBYHOT TOMY, YTO MhI OWHIACM
YBHIETH, H PEIKD OTIHYAKOTCA OT XO-
pOLIO IHAKOMBIX HAM CLEH BHIHMOIO
MHpa, HabMODAEMBIN HOYRK MWIH 8
NoMELIEHEH npH OTCYTCTHHH COMHEY-
HOro cBera. Jluila moned, HANPHMED,
OCTAKTCH YIHABACMBIME, HO BhIZLIBA-
KT XKYTKHE BOCTIOMHHAHHA O LUEKCIIH-
poBckom nyxe Bamko: «Her msMbichd
npobnecka B ero CBEpKANIUMX [fia-
saxs. O0LekTH B OCONBIIMHCTEE HH-
dpakpacHbix ClUeH WMEHOT npabmTIn-
TENLHO OOHHAKOBYH) TEMMEPATYPY M
HIMVHAIOT TNPHMEPHD C© OOHHAKOBOR
HHTeHCHEHOCTEIO. B moDomM TeénnoBoM
wanhpaxenwn npeobnanaeT doHOBOES
RINYYEHNWE, COOTBETCTEYIOLUeE cpenHeR
Tesmneparype. Bonencreme 3TOC0 H&CTO
OulpaeT TPYOHO paimHuaTh OOBEKTHI,
TAK KaK TENMOBLIC H‘il}ﬁpﬂfﬂl‘l'ﬂ. EdK
NPaEHno, HMeT OdeHh HHIKHA KOH-
TpacT. [1pocTpaHcTBCHHAR HEOOHOPOT-
HOCTE XAPaKTEPHCTHK YYBCTBHTENL-
HOCTH OETEKTOPOBR YXYILASeT Ka49ecTBO
uHdpakpacusix mioOpamennit B oxaiw-
BaeTca Hamuoro Gonee cymecTBeHHON
npobnesofl, uésm aHANOrHYHAA Npobae-
Ma ONA EaMep, pafoTamiuMx B BHOH-
Mol 4acTH cnekTpa. CTpeMncHHE YCH-

MHTH KOHTPACT, HACKONBKD 3TO BO3-
MOMKHO, FABASETCA TNABHEIM HANpas-
fIEHHEM COBEPIUEHCTBOBAHHA HHbpa-
KpaCHBIX BHOCOEAMED.

EPBHIE HHpAKpacHbié EAMEDEI
NpocTo OTEMHKAMMCE HA TEMNOBOS
mamyuenre. Ddpanoporpad, wiobpereH-

HeIf B 1929 r., pocnpoH3IBOOEN HEdpa-
EpacHOe HioOpamenHe HA NOXPHTOH
macnoM membpane. Macio Hcnaps-
Nochk GO CROPOCTLIO, KOTODas B Kax-
noA Touxe WIOOpaWeHHN IABRACENA OT
KOMHYECTEA NMagaiuero HAdpaKpacHo-
ro Hinyuedna. Tennoeoe wioOpameHHe
HaOmopanocs B BHAE LUBETHOR KapTH-
Hel, oOpaIyioweiicR BCNEOCTEHE ONTH-
yeckofl HHTepdepeHuMH B MacnsHOR
nieHke, nonofHO TOMY, KaK NepenHBd-
eTCH LUBETAMH PalyTH Ha MOBEPXHOCTH
BOMOB TOHEAR MacnsHas nnexka. [loa-
Me DRUTH cOINAHLI APYIHE TEnaouyB-
CTRHTENEHLIE KAMEDHE C© 3IMCKTDMNE-
CEHM CUHTHMBAHHEM HHOOPMALHH, HO
ITH YCTPONACTEA HE HAIUMH LINPOKOTO
MPpHMCHCHHA, TAK Kak EHJII[ HEQONT D=
Beduel W paboranm  commmom
METEHHO,

Boicoxoe OeicTponeficTeie i hdex-
THBHOCTE OBIfH AOCTHIHYTE MpH He-
MOCPEOCTBEHHOM . AETEKTHPOBAHHE MH~-
dpakpacHex $OTOHOB, HNMH EKBAHTOB
wanyuenus. [leTexTopsl, OCHOBAHHbIE
Ha 3TOM NMPHHIIHNE, HAILIBAKOTCA KBaH-
TOBBIMH JETEKTODAMH B OTAHYHE OT
TAK HAILIBACMEIX TEILNOBLIX OETEKTO-
poB, TakKWx, kKak 3eanoporpad. Bo
BpeMA BTOPOA MHPOBOH BOHHBI HEMIILE
HCNMONBIOBEANH KBAHTOBLIE HHdeﬂli'pE.E-
HME TaTUHEKH MPH NMpOBeneHHH xopal-
nefl qepes nponee Jla-Manm B nepe-
Opocke TaHKOB HA BocTOUHBI dpoHT.
B lepsvanuy H BenuwoGpuTankun Geina

Hayata paspaboTea wmEdpaKpacHbIX
AdaTuHkoBE ond oDmapyserns Gombap-

WHPPAKPACHBIE M30BEPAMEHWA vyacoson GawHw 3gaHUA GOCTOMCKOM TAMOM:
HA W OHPYMEWWeR TeppUTODMA CONHeYHLIM OHeM (Cesa) W rAyooKor HOWBKD
(cnpaga). OCHOBHBIE MCTOYHHMKKW BMOWMOrC CBETA, B OCODEBHHOCTW BHYTDEHHER
OCEEWEeHWE 30AHWA, OTCYTCTEYIOT, YTO NOMOTasT IAMBTHTE CXOMECTE ABYX M30-
GpaweHud. B oTnvyme o7 OoTOrpabupoOBEHMA B BMOQMMOM CBETE HOYBIO M OHEM
BENWYMHE OTHOCHTENLHOMD OTBEPCTHA W BPBMA IKCNO3MUMK 0B0MX WHODpakpac-



HHEPAKPACHBIE BUWOECOKAMEPLI

MHPOBIIHKOB, HO BOMHA 3AKOHYHIACH
oo TOro, Kak kakas-mudo M3 cTopoH
CMOTTIA MOCTPOHTE MpHeMAeMYH mefi-
CTRYIOWYH CcHereMmy, H BemurobpHTa-
HHA TTPEKPATHIA CROW TIPOTPEMMY B
Noably pajapoB, KOTOPLIE MEHLLIE 3a-
pucAaT oT meteoycrnonuli, [Tepowe muu-
(hpaxpacHsie npROOpE, HITOTOBIEH-
Hele B ClIUA, HasMBANHCE «Snipersco-
pes  (BHHTOBOWHBIR mpHUEn  OAR
cHafinepos) H «Snooperscopen® (Ten-
NTOBHIHOHHAA CHCTeMa HOYHONO BHOE-
Hud). B obonx yverpofcTeax OwITH He-
NoNbk30BAHE KBAHTOBLIC AETEKTOPE —
Tpyben 1P25, — coananmeie B 30-X ro-
nax Ha ¢upsme RCA. HMundpaxpacsoe
HINYYCHHE, NANa}mes Ha kaTon (OTpH-
UATENLHO IapAMEHHBIR ITeKTpon), Bhi-
JHBACT IMHCCHHEY INEKTPOHOBR B BAKY-
yu. TpyBxa 1P25 He Morna NpHHEAMATE
GOTOHBI, HCNYCKasMbie Oo0bBEKTAMH
OpH KOMHATHOR TEMOEpATYpE, H3-3a
OTCYTCTEHA Y METANAMYECKOTD KATOna
YYBCTBHTENBHOCTH K thoToHaM HH3IKOR
FHEPTHH.

B Teyense OBAQUATH NET NOCne BTO-
poft MHposofl BolHEl Grino npennpu-
HATO MHOMKECTBD MNONBITOE HCNOMLIO-
BAHMA TEICEHIHOHHON TEXHHEH B MH-
dpaxpacHoM ouanaioHne Hexotopsie
yemexH ObINH OOCTHTHYTHE B OnusHed
HHpakpacuof obmacte (oT 1 0o
3 MEM), HO BCcE MONBITEH C ONHHAME
posiH Bofee 3 MEM NOTEpNens NonHYR

® aSnoops — YENOBEK, CYMIMA HOC He
B CBOH Oemd. — [flpusm. nepes.

WHPPAKPACHAR KAMEPA HA CHMNMUMAOE NNATHMHEI nokassisasT Waohpame-
H#E TeXHMKE, HECTpaUBaIOWEro annapaTypy. Ha 3xkpade MOHWTOpa B WHbpaKpac-
HOM M300pameHWd BHOHO, KaK MeHWWHa NpUKOCHYNacke pyKoR K nwdy. Nosagw
MOHWTOPA HaxXOOWTCR OnoX 3INeKTRPOHHOMD YNPaBNeHWA, MCNONLIYIOWWACA ONA
HACTPORAKK M DOKYCHPOBKK WIDOpameHnA. Hag KaMepoR BOIBLILASTCA NOCepe-
GpeaHHeA cocyn [Oeoapa, NpegHaIHaAJYeHHBIA ANA OXNAMOEHWA MaTPHUbLL W3
39 040 geTekTOpos (He BUMAHA). PELETKA W 3NEKTPOHHARA CETh CHMTHIBAHWA YMewa-
KITCA HE OQHOM KPUCTANNE pRIMEepOM C OECATHLEHTOSYED MOHEeTY.

HEYAauy H3I-38 HHIKOTD KOHTDACTA MH-
tpakpacHbIX cueH. 3aTeM paipaboTum-
KH ODpaTHAMCE K Tak HAILBALMBIM
CERHHDYIOLIHM CHCTEMAM, B KOTODAIX
HHippakpacHele WIO0paKeHWs coaja-
W0TcR HeDomuIumM YHCNOM AETEXTOPOR
B KOMOMHALHN ¢ OBMAYLIHMHCA 3epKa-
nasu. Cxasmpyioiiie cHcTembl pabo-

HbiX W3oOpameHns oguHaxoae: (2,0, 130 ). 3w » gpyrve MHDPaKPECHLIE MI0-
GpameHwR, NpUEEAEHHLBIe B CTATEE (8CNK HE yKalano ocobo), cgenans! YHneAMomM
KHHFOM WHDPEKPECHOM KaMBPOR, CO3RaHHOA B NABOPaTOPUM ABTOPOR HE ABWE-
Gaze XanckoM, Matpuua kamepel, coOCTOREAn M3 160 x 244 [BTEKTOPOB, WArOTOB-
neda B David Sarnoff Laboratories.

TAK'T OOBOMEHO XOpPOWO, HO HX CNOM-
HOCTh, BRICOKAA CTOMMOCTE H CTPOTrHE
IKCMAYATAUHOHHBIE TpeDoBAHHA Orpa-
HHYHBAKIT OHANAIOH HX NPpHMCHCHHA.
B 1973 r. DHopso Aur wa JlabopaTto-
PHMM BOCHHO-BOIOVIIHEIX CHO MW OOHH
u3 Hac ([emepn) npeonosxnny wEgpa-
KpacHell DaTHHE, OCHOBAHHLIA HA MpO-
Hecce NETEKTHPOBAHHA, AHANOIHYHOM
HCTonboBAHHOMY B TpyDke | P25, HO ¢
OOHHM  KaADOMHANBHBIM = OTAHYHEM:
OcBODOM OCHHBIC INEKTPOHB  MCPexo-
OAT HE B BAKYYM, 3 B KpemHuft. JToT
MPOUESCC HASKIBAETCH BHYTpeHHeR dho-
Tosmuccued. B ocxose paspaborkn ne’
MHT ToT GaxT, UTo HEKOTOPBIE METAN-
N, TakHe, KAK MIATHHA, BianMoned-
CTBYHOT c EpPEMHHEM, obpasys
CHAHUAO, KOTOPBIA HMEeT KAK CHCKT-
PankHYHY YYBCTBHTENRHOCTh, TaK H
00BEMHYH OAHOPOOHOCTE, CTOML He-
ofxooHMbie ANA COIOEHHA COBEpPIIEH-
HOfl TennoBHIHOHHDE CcHCTEMBI.
HudpaxpacHsie kamMepbi, MOCTPOLH-
Hbi€ HA OCHOBE BHYTPEHHeHR $oToIMHEC-
CHH, EnepBbie ObINA NPOIEMOHCTPHPO-
BaHel B cepenmHe 70-x rogon. C Tex
Oop 3732 TEXHHKE HENpepLIBHO COBED-
weHcTsyeTcH. CeronHRIUHKE YCTpofi-
CTEBA HMEKIOT PaspelleHHe JIydllle, 4SemM
CTAHOAPTHEIE TEICEHIHOHHEIE KEMEPR,
H MOTYT OTPAMATE PAITHNHE B TeMIIE-
patype meree 0,02°C. Kameps: Ha cu-
NMHUMOE ONaTHHB NPOJANOTCHE KAK B
CIIA, Tak M B OpyTHX CTpaHAaX.
Cepouem Ka#ooR xaMmepbl HA CHIH-
uHOe NIaTHHM HBNAETCA MaTpHlla Oe-
TEKTOPOR, COCTORIIHX W3 TOHKOH nna-
THHOBOR MAeHKH, OCamacHHON B BaKy-
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pecbpal0BaMME CHMIHANDE MHIDPAKPACHWXK QETEKTOPOE 8

HAOBPAMOHHE HA IKPAHE MOMET ObiTh BRINONHBHO DaInHY-

HeIMM AYTAMK, Y8TRIPE M3 HAX WCNONB3IOEAHE QNA MOMYYE-
HEA HAOEPANBHWA CAMONaTE, NPAACTARNEHHLIY HA COCEAHERA CTRA-
HHye. Mepeoe WIDOpameHWe NONYYEHD O NOMOWBKD HCTOTDaMM-
HOM ROPDBKUWK, KOTODAA ABMBETCA NYYWHM METORNOM BkiO8neHAn
peTaned, B arom weToge passep WIODPAMASMOro NPOCTPAHCTREE
APONOPLUMOHANEH YHMCNY NMWKCENOR (ABTEXTOROB), MMBICEMK JAnaH-
HBIA YPOREHE CArHANS. BO BTOPOM MIOBDAMEBHHM NPMMEHEN METOL
FTHCTONPEMMHOR NPOAKLUWH, KOTODAR BRINBNNET HA (DOHE MENWE
ofsexTi. M3obpamasmos NPOCTPAHCTEO 38BMCHT TONBKD OT HANMK-
YHA MNW OTCYTCTEMA NMKCENOE C JafaMHbM YPOBHENM CMrHana. Me-
Toge ofSpatoTrM MaofpameHHMA Ha NocCNagHAY QBYX CHRMESX nog:
YEPKMBAKT OTABNbHLME CTRYKTYPHLIE INSMENTEI CAMONATA NpW
CHMMEHHM YYBCTEBATENBMOCTH K WHHBHECWTMEPM aaranfm «
YBEMHYEHHHY HYBCTEHTANLHOCTH K NOKANBHEIM HIMEHEHWAM, ANro-
PUTH, MCNONBIOBABEAACA ANA TROTHER KAPTHHEW, OTOODAMAAT HE-

PaGoras ¢ wHdpakpacHbiMu KH300parkeHHSMH

COpatOTaAHHLIE CHIHANL WHKNHYecKH. Ona oOpalboTky NoCnemHerc
HIOGPANBHUA NPUMEHEHE NPOCTPAHCTEAHHAR HUIKOUSCTOTHAR
PHNETPAUMA (KPYNHOMaCWTaOHLIX geTaned).

Ha neyx hOTOrpROIWAY BHMIY BIUGHL! ¥UNLIE IQaHMA HE BEMA0NS-
36 XIHCKOM IAMHER HOUBK, Mpw akcnosuyme 1130 © (cresa) npeob-
nafaeT BpEMEHHORN wyM, yM BOIHWKAET B DCHOBHOM BCNEOCTEME
CAYYARHOCTM NpHXoga » JeTexTuposaMwA TENNOBLIX DOTOHOB.
BoChMMHCBRYHOHAER IKCAOIMUMA CusHbl (CApasa) W obpaloTka wme-
TOQOM, HCNONLICBAHHEIM QNA NOCAEOHErD WA WIOODPAMEHHR Camo-
NETA, CHHMAKT BAHAHKE BPEMERHOMD WYMa, HO OOHApYMHBAKT BAK:
FiHME OCTATONHOMD NPOCTPAHCTEEMMOro wyma. MpocT pancTREeHHLIA
WyM BOIHMKAET M3-34 HEOAHOPOQHOCTH XBPBKTERPHMCTHME YYBCTBH-
TENBHOCTH OTABNbHLIX AETEKTOPOS K OQHOPOQHOMY HAMYYSHMD,
OCTI.‘I'O'-IHM'H ﬂpD{:TpiHC’I’HEHHhIﬁ WyYM OTpaMasT HBGDBHFIIJB*&I‘!’I}
HOPPERLMD, NPOMIBELEHHYD ALIYMTAHHWEM M3 HEKOPPEXTHROBAHHG-
ro HI0ODPameHA JONTORPEMEHHDN DEaMNUMMY MATPMULI QETEKTOPOS
Ha OOQHOPOOHDE WINYHEHMAE,

YME HA  KPEMHHEBYED  T[OONOMKKY.
Harpepanse NOOTOMKEH ¢ mueHxod no
BRICOKOR TeMNEPATYPEI NpeBpallacT
NMaTHRY B CHAMOMO nnatinsl. [lony-
YHELIAACH MOBCPXHOCTH PAIIENa Mew-
0y METATTHYCCKHM, MPOBOOALIAM CH-
MHIMAOM NNaTHHBL W NOIYNPOBOIHK-
KOM — KDPEMHHEM HATLIBAETCH OHOMOM
{mnn Baprepom) WloTen (No HMERH He-
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OOLERT
([cnesa) B oOnacTk ofpa3joBadHWA 3BEA[, PACMONOMEHHON
plnwraw noaca OpUoHAa M TYMAHHOCTH KOHCKER ronoaa, npo-
NYCKAAT MHOPAKPACHOE MANYHeHWa, NOJBONAKWEs NONYYATE
Apyroe waolpamenue 3TOA oBnAacTy ([cnpasa). 370 KOMMNLK:-
TEpHOEe H3ohpameHwa nNONyYyeHo BOCNPOWIBEOEHMEM Tpex

MER3BEIOQHAR NblNbk, sareHAKWan

WIDOpameHWA HAa pasnMuMbix gnwHax sond (1.2; 16 w
2.2 MKM) B YCROBHBIX UBBTaX — ronytom, 3eneHOoM W Kpac-

smenkoro dwauka Bametepa lloTewm).
ubapeepr — 2T0 peIKHA NOOLEM nO-
TEHUHATa Ha TIDBC[:IHHUC‘I'I'I paf'lﬂf-.lla..
KOTOpBI B TéMmHOTE H NpH HEIKHX
TeMNEpATYPAX NOIBONAET
DONLIIOMY YHCTY HOCHTeneR 3apaga
nepediTH W1 METANNE B NOIYNPOBOL-
HHK. MubpaxpacHele doToHB, Norno-
IWEHHBIE METANNOM, BOIOYHOAWOT He-

KOTOpLIe HOCHTENH 00 3Heprufl, Done-
WwHx Buicot OGaprepa. [Mpouecc
thoTOIMHECHE HOCHTenell wepes Baprep
lloren ananoruued nepebpachBaHHIO
mAvefl yepes BeicoEyI0 creHy. Hocnre-
nH, KOTODBIM YOAETCA NPEONONETh
bapeep, obpasyior NOAMAMIMACA Hi-
mepennto Tok. HHTeHcHBHOCTE npo-
Lecca 3ABHCHT OT MHOMMX (akTopos,

JTHLIE He-

HOM. MHbpakpacHoe waobpasedwe, nOGEIHO nNpegocTae-
neHHoe HAwnoMm [atnw, Ansfaprom $oynepoM u Madxnom
Meppwnnom, Bbino nony4eHo Ha 1,3-METPOBOM TENECKONE B
HayvonaneHon obcapeaTopui KuTT-NMWE NpW wCononk3cea-

HHUM MaTpWUbl W3 CHNMUWMAa nnatvHel, COCTOAWER W3
256 x 256 3NEMEHTOB, KOTOPAR ObING HAMOTOBNEHA KOMMAMK-:
el Hughes Alrcraft,
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BEMIOYAA TOMWHHY M CTPYKTYPY NNieH-
KH, JAHKY BOMHBL HIMTYMCHHA H BEICOTY
bapbepa.

KAMEPE muomesl WloTks (kamnert
paisMepoM oKOMo 25 MEM) paise-
UIEHE] B BHOE OBYMEPHON MaTDHIL HA
KPHCTANNE KPEMHHAE. KpHCTANT BEIIO-
YACT IMEKTPOHEYHD CETh, KOTOPas CHH-
THB3ET TOK Kaxaoro amoga. Odns no-
NYYEHHA BHOEOHIOOPAEEHHA CHIHAN
KRMOOr0 OMoas npeobpailyeTcd B Ypo-
BEHE CBETHMOCTH 3KpaHa MOHHTOpA.
NHOMHAN MATPHLUA M CETh CUMTHIBAHME
HINOTABMHBAKTCR ¢ HMONBIOBAHHEM
CTAHNADTHLIX  MeTogooR  OBpaboTkH
KEDPEMHHA H NpelCcTaBnAinT cobol Heno-
POro¢ BHMCOKOKAMCCTBEHHOS H3IOENHC.
[NpesMyliecTea CHNHIMAA TIATHHED
HECKONMEBKO OIPDAHHMHBAKOTCA OBYMA HE-
gocraTkamu. Bo-nepeeix, 408 TOTO,
uTobw npubop pabotan, oM Domen
OXMAXOSTECH 00 TEMIEPATVPE MHKHIO-
koro aszora (—196°C). Bo-BTOpbix,
oxoa npeobpaiyer HHPAKPACcCHOE H3I-
NYyYCHHE B INEKTpHUYECEHA TOK C OueHB
HH3IKOH DHEeETHBHOCTEIO -— MeEHes
1T, TpeGomanue oXmamIeHHS 00 HH3-
KOH TeMNEpaTyphl HEKOTOPOE BPEMA
KAIANOCH CepREINOH npobneso,
OOHAKD TIOCNMENHHE NOCTHMEHHH KpHO-
TeHHOR TEXHOJIOTHH CHHIHAH €8 OCTpo-

TY. Huikas ek THEHOCTE, KOTOPaR
BHAYaAnNE paloqyapoBkiBAN2 COCIHANH-
cToB B npasenenad guogoee WoTks a
KauecTBe HHPaKpacHBIX [ETEKTOPOHE,
YACTHYHO KOMNEHCHDYETCA TEM Qak-
TOM, YTO Kaxasifli gnon paboTaer B
OUEHE MANEHLEOM CerMeHTE Hiobpawe-
HHA. OnHAKO HCTIOMBIOBAHHE B MATPH-
Ue ThicRY OeTekTOpoB TpebyeT omHo-
POOHOCTH HX XAPAKTCPHCTHE YYBCTEH-
TENLHOCTH, Cpasnnean CHIAMLIHG
MNaTHikl ¢ OPYTHMH  MaTepHanamu,
Mbl BHIOHM D'EDE‘THO'I: CODTHOLUEHHE
Mesny IPHERTHEHOCTEID H OOHOPOI-
HOCTRiD. B peayneTaTe BLIGOD TEXHO-
JNOTHH V1A KOHKPETHOTO NPpHMCHCHHA
HBACTCA NPEOMETOM MNHTENBHOMD ob-
CVMICHMHA,

OfHUM 13 YVITOBEIX BONPOCOBE B CO-
ITAHHH HHOPAKPACHBIX  BHOCOKAMCD
ABMAETCA nNpeo0palopaHHe ek TpHYE-
CKHMX CHTHANOE OHOOOB B YPOBHM OCBE-
LIEHHOCTH JKpaHa. B pHoEMoM Omana-
I0He TMpAMOe NHHefiHoe oToDpameHHE
HeoOpaboTaHHbIX CHIHANOE HA OMCH-
nee obDeiMHO naeT WIoDpaweHME, KOTO-
poe COOTBETCTEYET OKHIAHHAM IpHTE-
nf. lNps BocnponiBeneHnn HHEGPaKpac-
HBIX w3oDpawenni BOIHHKACT
HeCKONEKD npobnes. 3puTens DMOa-
T VEHOETE Ha IKpaHe oOLIYHOE H3I0-
Opaxkense, OAHO HI TAKHX, K KOTODBIM

OH TPHBLIE B MOBCCOAHCBHON MIHIHK.
CHIHaN B BHAMMOM H3I0O6pakeHuy o1
CAMOTD TEMHOIO MECTE K CaMOoMy Ap-
KOMY MOMET HIMEHATBCA B 1000 pas,
TOTOA KAK CHrHAN B THNHYHOH wrdpa-
KpacHoH cueHe mMeHmeTcA He Gonee gem
B 2 pasa. Hwuixuii xomTpacr wuxdpa-
KpacHoro wioOpaweHHs  yCHIHBIET
BIIMAHHE LIYMOB, KOTOPOE B MPOTHE-
HOM chnyyae Ommo Obl HEIHAYHTENL-
HbiM. CVIIECTBYET HECKONBKD myTed
npeobpazoBaHHA HeobpaboTaHHBIX
CHTHANOE B HI00pAMEHHE

dpyrofi saxsof npobremofi npi co-
InAHKH WHOPAKPACHLIN EAMED ABMRET-
CH MHHHMHIAUMA WIYMOB, WIH CITy-
vaiHex  dnyervauni., (Muxenepui-
IMEKTPOHILUMKH FHAIOT, 9TO WIYM —
HeniD&KHOE ABNEHHE B WIEKTPOHHLIX
cHcTesax. ) Lys GmiBacT OBYX painmHu-
HBIX BHOOR — BPEMEHHOH M NPOCTPAaH-
creeHHbIA. BpemenHof wysM npoRBAR-
ETCH B MIOOPAMEHHN B BHIE I8DEH 4C0-
A4 W nepuax. OOLIYHO OH BOIHHEAET
#3-38 CNY4aAHOCTH NpHXOOa W OSTeK-
THpoBasna uWHbpakpacamx GoToHOB.
OxaisiBaeTcA, UTO VpOBEHb TaKOro
WYME BOIPACTACT MOPONOPUHOHANLHO
KBANPATHOMY KOPHIH BPeMeHH Himepe-
HHA, TOrNA KaK BENHYMHA CHIHANA BO3-
pactact nuHefHO. CneloBaTensHo,
0pH YBEIHYEHHH BPEMCEHH HIMEPEHUA
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OTHOILEHWE CHIHANA K [IyMY BOIpaACcTa-
T MPONOPUHOHANEHO KBAOPATHOMY
KOPHIO BPEMEHH HIMEDEHHA, H, TAKHM
ofipaiom, RIHRHHE BPEMCHHOIO WYMa
CHHMAETCH.

Ho namxe npu CHHEKEHHH YpOBHA
BpEMEHHOrND IiyMa OCTAETCH BTOpaRA
npobnesa — NPOCTPRHCTBEHHLIA WM,
OH BO3HHKAET HI-3a MNPOCTPAHCTBEH-
HON HEOOHOPOOHOCTH XaPAKTEPHCTHE
UYBCTEBHTENBHOCTH  OETEKTOPOB K
oOHOpOOHOMY HHGIpaKpacHoMYy HITY-
uenbio. TIpOCTpaHCcTEEHHBIR WIyM, Ta-
kM OBpasom, nNpencrasnser coboft
WOTTIEYATORY HMHIHBHOYAILHEIX OCO-
GennocTeft  nevextopos. HexoTopeie
EOMOLIOTEPHBIE MeToOkl 0OpaboTkH
NOIBONRIOT YMEHLIINTE 3TOT hdekT,
HO HH OOHH H3 HHX HE YCTPaHBacT
nonwocTeiy. B mpocrefiliem  caydae
HHTepecyiolee Hi00paKeHHe BOCTIPO-
HIBOOHTCR MOCHe BRINHTAHMA HI HETO
inzobpakenns, MONyYeHHOTD OPH OChe-
IIeHHH KAMEPHl OOHOPOOHBIM H3NY-
YEHHEM.

BnuaHee npocTPAHCTBEHHOMD LUYMA
Ha xapaxkTepucTHEH paboTwn HHppa-
KpAcHOH Kamephl AHATOTHYHO €3¢ Ha
asTomobHMe B TyMaHe ¢ FPAIHLIM BET-
poekM  creknom. HeonwoponHocTe
MATPHIL COOTBETCTEYET FPRIH HA CTe-
Kn€, MATIOKOHTPacTHbIC HEdpaKpacHble
H3OOPAKEHAR COOTBETCTBYIOT obLek-

TaM, BUOHMBIM CKBO3L TyMaH. Tak ke
Kak FpRIHOE BETPOBOE CTEKNO MElIaeT
BOOHTEAK DPasTHYaTh ODETANH obuek-
TOB CKBO3B TYMaH, TAK H HEODHOPOI-
HOCTE  XEPEaKTEPHCTHE  OSTEKTOpPOR
yxyouaer paboty HH@pakpacHOl ka-
mepil. Bonuiioe MpedMyLEiecTBO IHON-
HbiX MaTpull [IoTKE COCTOMT B TOM,
4YTO ceBofcTEEHHAA HM HeOOHOpPOO-
HOCTh OOCTATOMHO Mana H crabunena,
uyTobkl MOIBOMHTE OCYLUECTRNATE KOP-
peKIHK} B peaneHOM  MacwiTabe
BPEMEHH.

Naneseinas paboTa Han wHppa-
EPacHbLIMH  BHOSOKAMEDAMM, CKOpEt
Beere, OyOoeT Hanpaenesa Ha CoBEp-
(IEHCTROBAHNE HMEMOWEHCE HA Cerojl-
HALIHHA [OERE: TEXHHEKH H YBEHYEHHE
SYBCTBHTENEHOCTH Kamep k Bones
AnMHHLIM BomHas. Pemenne »Tofl 3a-
AAYH IEABHCHT OT BOSMOMHOCTH CO3Oa-
HHA Beicoko3ddexTHEHOA MaTpHUB C©
BEICOKOH OaHOPOOHOCTEIY CBOHCTB.
MAPAKTEPHCTHEN TAKOH MATPHULI [JOMK-
Hbl ONMPENENATECA HE CTONBKD  Kave-
CTBOM H3ITOTOBMCHHA, CKOMBKO MPHPO-
Oo#, 8 HMEHHO CROPOCTRH) CiyvalHoro
npixona uudpakpacHuix dotonos. H
NOTH TaKME MATPHUL Ccefuac nped-
CTARMAIOTCH CAMINKOM aHTACTHYECKH-
MH, CEMOOHALWIHHE MENTBEI MOCYT 3a-
BTpa MPCEPATHTRCH B PealbHOCTE.

ﬂﬂykd " 0@#&1}3@0

Yyxcan POOHA BKYCHEE

HEHAHHD NPOBENEHHME ONBITEl C
MHBOTHBIMH, NPORBIAKMIIMME
KaHHHDANHIM, CAYEaT IKCHEPHMEH-
TaNbHBIM MOOTBEPMOCHHEM OO0HOTO HI
cNencTEHA  NADBHHOBCKOR  TeOpHH
ecTecTREHHOro otThopa, WIBECTHOrO
nofl HA3BAHHEM KMH-OTOOpa, mog KOTo-
pPEHIM HMESTCH B Buay oTlop, Hanpas-
MEHHBIA Ha cOXpaReHne TpHIHAKOS, Gna-
FONPHATCTEYIOUIHX BhIKHBAHMK GH3-
KMX pomHweil pamHo#t ocobw. [onopa-
cTHER MNeobatrachus pictus, nHTascs
KaK XMIIHMKHE, T. €. HeNbHOH MHBOTHOHR
nobsiuefl, PARIBHBAKOTCH B CHELHATHIN-
poBanuyo hopmy, ANk KoTopoft Xapak-
TepHo noenanuwe ocobefl cobcTeensoro
suaa. Oonako 3tH akaHHRGATEIY HIGe-
rawT NOMHPATE CBOHX DAMIKHX pOACT-
BEHHHEOB.

Teopun kME-0TOOPa Obina npeanome-
HA B Hauane 1960-x rogos aprnHACKHM
yyenbiM Y, Xamunrowom. B ocHope
3Tol TEODHH NeXMT TO coobpaxenne,
YTO ecTecTReHHBIR 0THOp cnocoBeTRYET
COXPAHCHHID B PAOY NOKOMNEHHRA TexX re-

HOR, KOTOpme obycnornueawoT Gonee
ANBTPYHCTHHECKOE MoBeneHHe ocobi no
OTHOWIEHHD K cBOHM GrMIkmiM poncT-
BEHHHKAM, YEM K HCDOOCTBCHHBIM HH-
BOTHEIM, Bnarogaps noMows pon-
CTBEHHHKAM NaHHAR 0CoDh paciLHpReT
PACTIPOCTPAHEHHE CBOHX MEHOB B MOMY-
NAUHKH, NOCKOMBLKY €& POACTBEHHMKH
Goneliofl monell BEPORTHOCTH HMEIOT
TAKHE e TeHbl.

Teopus XaMHITOHA, KOTOPYH) OH
CHOPMYTHPOBAT MaTEMa THUECKH, ABIA-
ETCH OfIHHM K3 OCHOBaHKRA counobuono-
rin. OHa cCTHMYTHPOBAMA HIYUEHHE MO-
BENEHHA MHBOTHEIX N0 OTHOWEHHIO K
CBOHM POOCTBEHHMKAM, M BCKODE obHa-
PYXRHAOCE, HYTO JNEeACTEMTENLHO ECTh
pasHHLA BO BIAHMONENC TN PONCTBEH-
HEIX Memay coboft ocobed W Wepon-
CTBEHHBIN, MHOTHM XHBOTHRIM CBORCT-
BEHHO,  HANPHMEP,  NpeOnoYTEHHE
POOCTECHHHEOR MPH BMBOPE, ¢ KeM Ha-
NOOHTHLCH DRIOM.

XoTts 3TH HabmOOeHHA Y8cTO pacle-
HHBAMKCE KAK NOKAIATENBCTBO KHH-
orBopa, A. Tpefiben n3 Oxchopnckpro
VHHBESDCHTETA — TEOPETHE, HIBECTHEIH

croefl BecnOWANHOCTERD K HEDPEKHEIM
IECMEPHMEHTATOPAM, — ODpYIURICH Ha
asTopos »THd soonenopanuil ¢ peaxoft
KpuTHEON, oDBHHAR WX B TOM, ¥TO OHH
HE HCKTHONHH OPYTHE BOIMOMHBIC 06b-
ActeHnA ceonx Habmopenwh. Tax, He-
nasso pefiden oTMean, 9To HEKOTO-
paie GEKTRI, B EOTOPBIX BHAAT NOKA3A-
TeNLCTEa KHH-0TOOpa, NPeIcTABMAIOT
coboff He 4TO WHOE, KaK NPORBIEHHE
CKNOHHOCTH WHBOTHMYX oODIATBCR ©
ocobamu, 3amax xoTopeiX GAMIOK K HX
cobcTReHHEOMY, a4 3TOT deHoMEH MOr
BOSHHEHYTH B IBOMIOLHH MO MHEOMECTRY
npuunH. [lo €ro MHEHHK), NpPOCTOoe
NpeAnoyYTEHRe PONCTEEHELIX ocobel e
Mo#eT OBTh JOKEIATENECTROM CY-
IeCTROBARHA KuH-0TOOpa. A [. Iden-
HAr M3 KopHEWICKOro yHMBEPCHTETA
CUHTAET, WTO IKCMEPHMEHT C rofoBac-
THEAMH-KAHHHDANAMH  TPOTHBOCTOMT
rpefipenckofl KPHTHKE, W JOKaILIBIET,
YTO KHH-0TDOp yMEpREeT KaHHHubamim,
lNonosacTexkn N. piclus, KOTOpRIC He
KOPMATCA LenBHOR AHBOTHOR nobbi-
yefl, CTAHOBRTCA BCEAIHEIMH H HE TIOHH-
patot ocobefl cepoero mRaa. 3Ta Boean-
HaA hopma, KaK B MHOTHE IPYTHE Opra-
HHIMBI, NPA oberns ¢ cebe monobHI-
MH MIPORBNAET NPEONOYTEHHE K POACT-
peHHHEaM. XHiusol we dopme, Haobo-
poT, CEBORCTBEHHO TDYNNHPOBATLCR ©
mepoacTEEHHbIMH oCobaM. Bynyun ro-
MOOHBIMH, XHIDHHEH NAABAKT, BREMS
oT npeueuu «lIIHMARA» OPYrHX ronoBa-
cTukoR. Ecnu TaxomMy OXOTHHEY mona-
IAETCA HePOOCTBeHHAR ocobb, OH CKO-
pﬂ: BCENC MONMBMTAETCH €C CBECThR, TOIOAE
K3K Ha POACTECHHMKA HAMANATE He Gy-
IeT.

INiperauT nomaraeT, 4TO XHILHAS
$opma pacnoIHaET POOCTEEHHBLIX OCO-
Gefl, NONEIVACH XNHMHMECKHME CHIHANA-
piit. [lockonbky 00 CBOMM MPEANOYTEHE-
AM 3Ta hopMa MDOTHBOMONDMHE BCER-
HO#, XOTH TCHETHYCCKH OHH OMCHB DUIHI-
'kH, [deHansr BROMT B KuH-oTBOpE HaM-
Gonee BeposTHO: ofMAcCHenHMe Ha-
JGmionesnam. Toroa noMemy ke KaHHH-
fanuaM BCTPEY4eTCH HE TaK ¥ 4acTo?
Xors kur-0TH0p Mor Obi B X0 FBOMIO-
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UMK OPENATCTEOBATE PAIBHTHIO GopM,
NOCIAKLWHE GNHIKHY POOCTBEHHHKOSE,
OH, Hapeproe, ONaronpHATCTEOBAN Gkd
YHHNTOMCHHID CTabbiX HEPOOCTBEHHEIX
ocobefl, ¢ KOTOPEIMH XMIUHHKY [erso
cnpasiTecA. Mo cnoeam [dennnra, v
HETD ECTh BNOMHE BepoNTHOE O0LAcHE-
Hue, Hayuas muumeks THrpoeolt cana-
Manapel, od obRapy®xmn, ¥To ocobu, 3a-
HHMAIOIWHECA KAaHHHDanMIMOoM, ualle
YMHPAT OT BOIOERCTEHA NATOTEHHEIX
Gaxtepufi H NApaIATHYECKHX uepBefl.
Kax oW npegononaraeT, TAKHE ONACHD-
CTH ARNRKOTCH JOCTATOYHOH NpHYHHOR,
yToDB 3Ta «OYPHAR DOPHBBIYKAY HE
YACPMANACE,

Tim Bepocau

O6sexmuo-
OPUEHMUPOBAHHbIE
Baiet OaHHbBIX

KOMH BIOTEPHI B HACTORILCE BDEMA
npouHo OBOCHOBAMHCE BHYTPH CA-
MOJETOR H CAYEAT [NA HaBHTALHH,
YNPpARNEHHN OBHTATENAMH H Oaxe ONA
NoCAnkH. YIHBHTCNLHO, YTO HHMEHE-
pPei, paspabatbiBaoiiiie MaTemMaTHue-
ckoe  obecneyeHHe, BCC CIUE YMOPHO
BLIOTCA HAl BOMPOCOM: KAk BBECTH B
KOMNBIOTED KON caMonera’

Coapanne paBoye KADTHHEH CAMOne-
Td, BEMOYARNUEH MHNTHOHLI JeTanel 1
yinos, 4 Takwe cnocoba, ¢ NoMouso
KOTOPOrD 3TH AETATH BIaHMOOcRCcTEY-
1T Mexny cobofl, — lanaMa, YpeIesi-
HAHHO TPYIHOBLINONHHMAA HA OCHOBE
CYLIECTRYIOILErD NporpaMsuoro obec-
nedeHAA, YacTHYHOE PElUEHHE e [aeT
METOn, WIsecTHE kak obwexTHO-
ODHEH THPOBAHHOE NPOrPAMMHPOBAHHAE,
OH NOIBONAET NPOrpaMMHECTY MOMY-
HHTE HENOCPEOCTREHHOE ONMUCaHKe 00s-
EKTa, CKAMEM AEPOHA, H 0 NoBEIeHHE
B YCNOBHAX IKCTUTYATAIIHH,

OCTAaETCR TONLED JAKOOHPOBATE 3TH
ONHCAHHA B CHCTEME yparnexnus Dazof
NaHHBIX, KOTOPas nolsonuna Owl Ocy-
LECTENATE XPaHEHHE, MORCK B HCTIO/NE-
J0BAHHE MAHHEIX NO PRATHYHLIM obBek-
TaM W CEAIAHHEIM C HHMH OMNEPaIHAM
O[HOBPEMEHHD HECKONLKHMH painuy-
HEIMH NoML3oBaTENAMH. B nacToswee
BPEMA [aHHEIE XPaHATCA B palnax (no
onaoMy Gakny Ha KaxkIyio NeTans WA
Y3} HIIH e B CHCTEME ynpasnesun ba-
3aMH gankex. Pensunonnyio Galy nap-
HEIX, COCTORILVIO H3 MEMEHTOR Tab-
NALL, MOXHO HCOOLIOBATE AN OTCAe-
MHBAHHA NPOCTLIX B3AMMOCEA3ER, HO Be
OKA3LIBAETCA HENOCTATOMHO, KOrOoa
NoMbIOBATENE NBITAETCH CBAIATH BO-
CAWHO MHLTHONEI NOOCHCTEM H KOMTIO-
HEHTOB, YTobObl BOCCOINATE CAMONET B
KoMneloTepe. «Kak MoXHO ONHCATH
»BOHHr-TTT® ¢ noMmollsio CcepHH Tab-
man?» — cnpawmeaeT CTanmH JnoHHE,

npodeccop KHGepHETHER Y HHBEPCHTETA
Epayua.

An0OHHK WBNRETCA YYaCTHHEKOM mNpo-
rpamMmbl, yupexoeHHoR YnpapneHnmenm
MEPLNEETHBH BLIX nncnmummdl MHHH=
creperea oboponki (DARPA) M Hmeo-
e UeNsK pelleHHE ITOR  lamauM.
MpoGneMy npeanonaraeTcs PEUIATS,
COCPENOTOMHE OCHOBHEIE YCHORR MO
paipaboTke OOBEKTHO-OPHEHTHPOBAH-
HEIX D23 DAHHEIX HA OONOTHCHHH K H3ki-
EY NporpaMMHPOBAHHA. 33 nocnemHHe
Opa roga GONBIUAA YACTH TAKOro Mpo-
rpaMMHOre obecneyerHA (Nponasaeso-
ro NATLI HeDONBLUHMH KOMNAHHAME)
YHEE NOKBIIACS.

MoTeHupanbHas UEHHOCTE ITHX Da3
MAHHLIX KAK B OTHOIWEHHH BOSHHLIX KOH-
TPAKTOB, TAK H B OTHOILEHHH KOMAHI0-
BAHHA H YITPABTEHHA HENOCPENCTBEHHD B
Goesofl obcranoske noBynuna DARPA
YUPEOAHTE TPEXNETHION NPOrpamMMy, B
pamMkax koTopoft GyayT PELUATRCA H 4H-
CTO TEXHHUYECKHE BONPOCK], H BONPOCHI,
CBAIAHHLIE 0O CTAHAAPTAMH, OTCYTCT-
EHE KOTOPEN MOrno Gui nomewats Bo-
neée IWHPOKOMY NPHMEHEHHIO TOR Tex-
HOMOTHH.

Mpownofi ocenbio DARPA nawano
CROK NeATENBHOCTE Mo 3Tofl HporpaM-
ME, JAKTHOUHE DRI KOHTDAKTOB HA of-
WY cyMMY 22 MAH. goan. © drpmoi
Texas Instruments, rpymmofl YHHBEPCH-
TeTOR H HauwoHansHeIM HHCTHTYTOM
CTaHaapToB H TexHonormf. «DARPA
GecniokomTes, 9T0 Ha paipaboTEyY W HATO-
TORACHAC YXOOHT CNHLIKEOM MHOID BpE-
MEHH H nerers, — ckaian Jefiman Mail-
ep, npodeccop knbepBeTikn 13 Operon-
CKOTO HHCTHTYTS NOBLIILEHAR KBATHDH-
KauHn B o0nacTH HaykW M TCXHHEH, 3a-
EmoynBHA kouTpakt ¢ DARPA.

C noMoukl O0LEKTHO-OPHEHTHDO-
BaHHBIX DA NaHHLIX OENAETCA NONBITKA
NPeOOONeTE OrPaHHYEHHA, CBAZARNEIE C
CYILECTEBVIOLUHME METOIaMH XPaHEHHA
manumx. [Mpy HCNOMBIOBAHHA PETANM-
oHHON Baikl DaHHBIX MPHXOOHTCA HO-
KaTh AaHHLIE N0 OTIENBHEIM Tabnuuam
ana Toro, ¥Tobel cobpaTh BOSIHHO MM-
PHAOB KOMOOHEHTOR, H3 KOTOPMX CO-
CTOHT CAMOJIET, 8 3aTEM, NPH 3ANKCH HA
OHCK, BHOBb PAAIOMHTE HA YacTH BCHO
CTPYETYPY. «3T0 BCE pasHO, 4To cobu-
PaATE CAMONET MepPel KaMAbIM BINETOM
H 3aTeM palbHpaTh ero, KOraa o8 Noah-
€neT K BOPOTEM SBHTAPa», — TOBOPHT
Tomac ITeyn, NPEACEqaTENb KOMIAHNN
Object Design, paspabareisaiomef
00BEKTHO-OPHEH THPOBAHHbIE Gaswl
NAHHLIX.

B oTnHuMe oT npexHero cnocoba
o0LEETHO-OPHEHTHPOBAHKHAR Basa naH-
HBiX GyneT BOCNIPOH3BOAHTS MOACHCTE-
MY camoneta kak pra ofsexTos. Hanpu-
MED, METANNHYECKHE NAHENH H 1UADHH-
phi TOABECKH anepoHa GymoyT meno-
CPEOCTBEHHO COSOMHATBCA C OPYrHM

O0REETOM — KPEIIOM, KOTODEIR B CBOK)

oyepenk OGyoer cRRIEAH C  cAMBIM
GonbLIHM H3 BCex 00BEKTOR — CAMONE-
TOM.

Taxkoe «cBopONHOE» ONHCAHHE, BO
MHOIOM DOXOMES HA CXEMATHYECKDE,
HANOMHHAET METON, NO KOTOPOMY KOH-
CTPYETOp nenaer ueprewx. O0nexTHO-
OpHEHTHpOBAHHEIE Oa3nl OAHHBIX MO-
TYT, KPOME TOrC, BMECTHTE Donbine He-
thopmammn, wem cTpouxk Gyxs n ondp,
HCMONBIYEMBIE B ODBIMHEIX Nporpam-
max. Hanpusep, oHH MOTYT BEMIOSNATL
ronocoBbie cCoODIIEHHA, KOMMEHTHPYIO-
wxe pabory HHKeRepa.

Koneuno, ocTaioTcs H cnabkie MecTa.
CNoMHOCT L ¥THX THOPHOHBIX HHDOPMA-
UHOHHBIX CHCTEM 3aMENNAET OOCTYN K
nanHbiM. [Monywenwe oTBETa Name Ha
npocTofl BONMPOC MOMNET OKaJaThBCA 3a-
TpyOHHTENbHbIM. [nn obecnevenns
BhicTporo  HIBNEYCHUR  HHGOPMALIHH
VHHBEPCHTETCKHE HCCAENOBATENH, 38-
KTiouHBIINE KoHTPakTel ¢ DARPA,
HIYUaOT B HACTOALLE: BPEMA PainHy-
HbIE BAPHAHTEI PELICHHA 3Tofl npobne-
MBI OT OPHMEHCHHA HHACKCAIHH [0
paccedey 06LEKTOR HA COCTARHEIE Ya-
CTH, ¢ Tem 4TOOM OaHHEIE, KOTOPLIE
OHH Conep#at, MornH obpalaTeBaTeca
HECKOBKHMH KOMTNBIOTEPAMH OIHOBDE-
meHHD. Cornacno onHofl W3 cxem, obw-
EKTHI IOJIKHEI PAIMELLATECA HA OHCKe
GNHIKD OPYT K OpYTY B COOTBETCTEBHH C
HX PACTIONONEeHHeM B hHIHYECKOM Npo-
cTpancTee. ODO0next, oTobpaxarowini
INepOH, NOMKEH HaxOARTLCA BEAKIH OT
o0peKTa-Kpsiia N8 Tore, 9To0sl OHC-
KOBOA MOT OCYWIECTRHTE JOCTYTI K HHM B
fones KOPOTEHE NPOMEXRYTEH BDEMEHH,

PeayneTaTel WCCnenosaRwi  GyoyT
PAcTIpENEnATECA MEXILY hHpMaMHy, Pa3-
pabaTeiparoiinmy Gaskl DAHHBIX, Op#-
EHTHpOBAHHBX Ha o0nexT. DARPA
CYHTAET, YTO IHAYCHHE 3THx Ga3 nan-
HEIX OueHb Bennko. TloaTomMy OHH He 0O-
TAHE] MOTHOCTEID 3BHCETE OT HEBONb-
WHX KOMNAHHA B TOM, YTO KacaeTcs
paspabOTEH CTAHAPTOBR HA TEXHONO-
rHI0, XOTH HEKOTOPhIE OTPaciH npo-
MBILLIEHHOCTH NPHETAOLIBAKT YCHITHA,
y1obel npeycnets B 3ToM. Tho Braep-
XOMO, PYKOBOOHTENE  NPOrpasmb
DARPA, yTBEPROAET, 4TO OPHEHTHPO-
BAHME HA 00BCKT B KOHUE KOHLOB CTAHET
OCHOBOR fUMTA COAAHMA KOMNEKTHBHO HC-
nonkayvemeix Ga3s GaHKHBIX, KOTOPbIE NO-
IBOMAT MHMEHEpaM, PaGOTaWHM Ha
pasHbix pHpMaX—NOAPATUHEAX MHHA-
cTepcTea 0G0POHLI, HMETh DOCTY K ON-
HHM H TEM ME CXEMETHYECKHM JIHATPAM-
MaM HIH HHCTPYKUHAM no paboTe wa
KOMILIOTEPHIOBIHHOM METALIOPEKY-
weM obopyYNOBEHHH.

OnHaKo 0o TOrD, Kax TH ME4Thl BO-
MAIOTATCA B MHIHL, TAKHE CHCTEMB
NONMKHb «HAYYHTBCA® BbIOABATL NPO-
CTHIC OTBETEl HA MPOCTEIC BONPOCHI.

Mapu Cmiuxe



Koten u3 I'yaagecTpyna

3aragoyHas Jyawa, HangeHHasa 100 net Ha3aj B LaHnu,
npunucbiBanack cHavyana KenbTam, NoTOM repmaHyam v gopakuiyam.
HegasHuin aHanna nogseepraet COMHEHUIO 3TH NMPeRnonoXeHHs
M OCHOBaHHbI€ Ha HUX Teopuun

MAA 189] r. paBoune, nobri-
28!3&!].[“& '.[‘Dpd]' BOANE OEpERHHE
I'yinectpyn B Cepeproit KO-
MAHOHH, HATKHYIHCE Ha moOonsiTHEI
serannuuecknil npemuer. Koraa Gnin
Yianes NokpseakoulHil ero cnoft Topda,
TO rnalam npegctana Gonsiuas cepe-
'ﬁbﬂﬂﬂl yana, HANOMHEHHAA NNaRCTHHE-
MH. 3TH NNECTHHL], YaCThLID BOTHYTHIE,
YACTLIHD BBIMYEIBE, KOrga-to NNoTHO
NPHOETANH OpY¥T K OpYyry, NOKpLIBaA
CTEHEH BEMTHEONEMHOND KOTNA. [LnacTsu-
HM Owind GOraTO OPHAMEHTHPOBAHLI
clieHamMn BOAH H KEPTROTIPHHOLIEHHHA:
Goponateie Born, DOPIOLLKECA ¢ AHKH-
MH 3BepamH, Gorana © obuamenHol
rpyoso M cnoHamu no oberm cropo-
HAM, BOIBLINIAIIBACA HAL HHMH BHIY-
i ¢ OeHBHMH POraMH, JePAaILAA B O0-
noil pyxc ameso ¢ DapaHeel ronosofl, 8 B
apyrofl — KpydeHy WelHYIO TPHBHY.
Koten Gwin nomewen 8 Haunosans-
it my3elt 8 Konedrarene, B gaTcroe
NPEBHTENHCTED BHMIETHAO HALLEOWIHM
ero pabourM NIPHAHYHOS BOIHAMPaNIe-
HHE, H3-33 FOTGPUI’U MEMOY HHMH BO3-
HuEna ccopa. Ho BCkope oHa nomepkna
B CBETE PAINOPeBIUCHCA AHCKYCCHH MEM-
Oy YYEHLIMH, KOTOPAR NPOLOKAETCR H
no cefl news. ['ne # xoraa 6win HIroToB-
JleH KOTEN, KEM H N0 YeeMy ykasy? Kax
oH nonan & Gonoto? YTo oIHawaoT ITH
inobpaxenna? Hakoweu, cooTBeTCTRY-
£T NH OH HAIEMY NPeIcTARNEHHIO O A0-

HCTOpHYCCKOM oDlecTRET
A nonBITAKCE OTBETHTH HE 3TH BO-

NPOCE! B XOOE NOCACIOBATENRHOMD Pac-
CMOTPEHHA HAYMHBIX TONKOBaHHA Ha-
xoAkH. B Tewenwe pexoBOd noneMMKH,
BEAYILUCACA BOKPYT HEe, NOABHIHCH HO-
Bhie TEXHHYECKHE METOOLI AHANHIA M
MPOHI0OMWIAH HIMEHEHHS B apXeonoriee-
CKHX MOOX00ax K BOCCOInaHHm 10HCTO-
phseckoro nepnoaa. Bo mMuorky oTho-
LieHHAx kOTen M3 [yHaecTpyna sSBRACA
NPOOHbIM KAMAEM APXE0NTOMHYECKHNY Me-
TOA0E.

YiRe yoanock BNOOTHYH npabnm-
IHTHCH K PELUEHHI0 MHOTHX npoGaem,
CBAIaHHbIX ¢ Haxooko#. OTHOCHTENBHD
AATHPOBEM HITDTOBNEHHMA KOTNA Cy-
WECTBYET NOCTATOMHO IWHPOKDE COrNd-
CHE: EMD OTHOCAT K MNOIAHEMY WeNeIHO-

TUMOTWU TEMNOP

My pexy: 1l — | ea. oo M. 2.* Hocneaopa-
HHE, TPORCOEHHOS HENABHOD METOMOM
pacTpopol IMEKTPOHHOR MHEKPOCKONHE
SDpnuarom Bennepom Mapeernom w3 Hn-
CTHTYTA KOHCCDRALIMH Kmm
aKanemMiy H300paIHTENBHLIX HCKYCCTE B
Konesrarene, nokajano, 4TO KOTEN
Bbifl HITOTORNEH NATHH HCKYCHBIMHE Ma-
cTepamMe cepebpaumx oen. Moit cob-
CTBCHHBA aHANHI XVI0MECT BEHHbBIX ob-
Pa3’oB NOKAILIBACT, YTO, XOTH KOTAY H
NPHCYLLH  OCODEHHOCTH, OTHOCHMBIE
00LINHD K KeNbTCKOMY HCKYCCTEY, H X0-
Ta ol Obin nafinen 8 Tol yacTH Eppone,
KOTOPYID B T¢ BPCMEHAE HECENAIH rep-
MAHCEHE NDACMCHA, ITH MacTCpa, no
Beell BEPORTHOCTH, MHH B0 $rpakuu, Ha
Hro-poCTOKe EBpOnSI.

BoaxnxaioT n Gonee cnoXubie BOOpo-
cbl. AHanns xorna w3 DynoecTpyna non-
BEPraeT COMHEHHIO CNOMKHBILSECH Npe-
CTARNCHHE OTHOCHTENLHO ofpaia mu3-
HH B Eppone B nepHOD MeneIHoro nexa;
NONLITKH NOHATEL HAXDAKY B €€ KOHTEKC-

*B oresecTecHHOl apxeonoruneckoll Bay-
ke 2—1 BB. 00 H. 3. DTHOCATCH K PAHHEMY We-
neanomy pery. NMoanHHi KenesHuIi BEK HAYH-
HaeTch ¢ 5 B, oo K. 3. — Peo.

T€ NOMOTAKDT YCOBEPLUEHCTBOBATL TEOD-
PHH, HCMOMLIYEMLIE APXEONOTAMH IR
PEKOHCTPYKLHH OOMCTOPHUECKOro 06-
eCTEA. FTHHYSCKAR NPHHALNEKHAOCTS,
pon # MHGONOTHA — BCE MOTRO BRITE
Donee CNOMHEIM, YeM NPEANONAranoch
prauane. BoaMoxHO, He CYVILECTBOBAND
SETKHX EYNMLTYPHLIX FpaHMil, a pefiMri-
OIHEIE BOIIPEHHA BriH Bonee rubEHME

H MHOTOODPE3HEIMH,

ANEOBOTAHUMECKHHA  ananu3
KOTNA, BEINOIHEHHBIR BCKOPE no-
ce ero HAXOAKH, NOXKAIAN, 4TO ITOT
npenseT OLIN OCTARNEH HA CYNOH novse.
Bonee Bnamibie YENDBHA, BOAHHELIIHE
Ha pyDeme HOBOH P, NPHBEIH K HADE-
[IHBAHHID CNOA TOpda BOKPYF COCVIA H
HAO HHM, TpHYEM TIyGHHA 3ANETAHAS
cocTapuna npumepso | sm. Takum ob-
pa3joM, BOBCE HE ABTAACEH NPHHOILIEHHEM
GonoTy (k2K 3TO NPpeaANONarancck MHD-
FHMH), 93108, No Beefl BEPOATHOCTH, Obi-
71& CNPATAHA B rYCTON TPABE, HA HEKOTO-
pOoM yOANEHHH OT GrHMXaillero nocene-
A, KTo-To ABHO HAMEpPEBANCA Bep-
HYThCR 38 Hefl.
XoTa koten He GbiN ACCOUMHPOBAH C
Bonee Merko DATHPYEMbIMH HAXCOKAMH,
TAKHMH, KaK PArsMedThEl KEPpAMMEN, HA

CEPEEPAHOE COKPOBWILE, ofivapymerHoe B gaTckow SONCTE, COCTORND M3 YAl
(cnpasa)u NRACTUH, MANACTMHB ObiNK OOHARYMEHBI B PRICOPAHHOM COCTORHKMM (Do~
TO CNEBA ), YTO SATPYQHWND PEKOHCTRYKLMD M300pasMTensHOro ciomeTa. HYawa Gii-
na BLIKOBEHEA M3 BAWHOND CNMTKE, YTO NOTPEOOBAN0 BLICOKOND TEXHMYECKDID Ma-
crepcTea. Ee peMoHT ObiN BuINONHEH MOPA3fo MEHES MCKYCHO. BUE CBEPXY NOKa3L-
BEAT, MTO OTREPCTHE B OCHOBAMMK OINC 3af0enaH0 NyTeM NpUNaweanke danapa,
WNK cepelpAHOR AaTanK YKPaLaH WA KOHCKOR chpyw.
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HeM HMEFOTCH H]D’EPEJEI:HHII LMD,
WNEP H HHEIX NPelMeToR, KOTOPLIe
BOIWAK B yNoTpelnedHe HEMHOTO paxee
1501, nown, 3. OOHARD K TOMY MOMEHTY,
EOra KoTemn Ehl.!] OCTABMEH HA 3&MITE, OH
Obinl y#E CTAPbIM, MOBPEHIEHHBIM H
OHE W3 BOChMH OPHTHHANBHBIXY BHEL-
HHX MIACTHH OTCYTCTROBANA. Bonee to-
ro, kak noxalzan Jlapcen, Kpyrnas nna-
CTHHA OocHORaHuA Dbina NneproHaYLIbHO
HACTRIO YEKpalleHHa kodckol obpyn;
Nodske ee NPUNAANH K AHY Y3l Ang 3a-
nenkd aeipel.  TTo3Tomy, BOIMOMHO,
410 cocyl Gl yTepaH B | B, 00 H. 3.,
neT yeped 50—150 nocne ToOro, Kak oW
Grin wiroToened. B npomMexyTre Me ero
PEMOMTHPORAAH, & TAKKE, BOIMOMKHO,
pasfupany v coDAPaTH BHOBE.

Opurinaneians paGoTa BRNOMHERD
ropaigo Gonee MCKYCHO, uMeM PEMOHT.
Yaua, useroillan 70 cM B nonepeuHHKE,
ObLiNa BEIKOBAHA W3 OOHOMD CAWTER —
caMa no cefie BechMa CNOMHAR IadaMa.
MnacTHibl HIrOTABIHBANHCE METOIOM
YeKAHKM: cHauana fopMel BLIGHBATHCE
HA MHCTE NPH YACTOM HATPEBAHHH, 3 13-
TEM BBINVENBIE NOBEPXHOCTH, NOLIS-
pupaeMbie ¢ ofpatHoft cTopoHkl,
VEPAIATHCE ¢ NOMOLILID TYaHcoHa W
APYTHY HACTPYMENTOR.

Yrobm onpesendTe H3roTosnTench,
Jlapcen nOpoaqanvIMpoBan  chens,

OCTABNEHHBIC HX HHCTPYMenTamMH., Hi

CHIMKOHOBOIO Kaydyka ©OH HIrOTORHI
CHENKK C NOBEPXHOCTH KOTAA, NOKPELN
3TH CNENKH 30M0TOM, 4 3aTeM NOoaBepr
IONOTO @HANHIY B PAcTPOBOM EK-
TPOHHOM MEEpOcKone. Hiobpaxenne
OaN0 AHArHOCTHYECKHE «TIOYCPEH» NATH
HabopPOB HHCTPYMEHTOB, KOTOpPLIe Jlap-
ceH aoctaTouHo obOCHOBANHO MPHITH-
CANn MATH PaIHEELIM MACTEpaM. AHI-
nn3 Jlapcena NoOTBCPMOACTCH HEIABH-
CHMEIM 0OPRIOM W CTHTHCTHYECKHMMH
HHTEPTPETAUHAMM,

YKa1aTE KONHYECTRO MAaCTEDPOR JIEr-
4, YeM YCTAHOBNTE, OTKYAA OHH OBLIH,
06 BX He OTMHYARIIEMCR FPAMOTHOC-
T ODWECTEE HIBECTHO NHINE W3 OT-
PRIBOYHBIX YIOMHHAHHA aHTHYHEIX aB-
TOPOB H H3 COMHHTENbHBIX PEKOHETPYE-
uuit apxeonoros. H ToOBOPH 4COMEH-
TEMLHBIX® TOTOMY, MTO TAKHE PEKOH-
CTPYELHH OCHOBAHBI HA HPeIMEPHOM
YIPOWEHNH KYILTYPR — NOAXoa, Me-
MOMLIOBAHHLI HEMELKHM HOCHenoBaTe-
mem yverasom KocoHuuof, H3ydaBmmm
AowcTophdeckiil nepuon. B npannateix
ronax HAIWEro BEKR OH ONPEneTHN apxe-
CIOrHYECKYH KYNbTYPY Kak Nocnenosd-
TensHoe OOBEAHNHCHHE THNOB apTedak-
TOB, HARNEHHBIX HCKAMKEHTENLHO B 01-
HOM pafioHe.

KDOCS‘IHIIE CBR3BIBAN TAKHE NMOCTPROE-
HHA ¢ «HapoaoMy», oBnanatolMM Xapak-
TEPHOR  HHOHEHAYANBHOCTHEHY, HAM

Volksgeist. 3ToT noaxon OTpaMacT
Touxky 3penns Gmomoroe mo [dapsusa,
KOTOPBIE MOHAMANRE BHObL KAK WOEATb-
HblE THNBL HAK cywiecTea. M Tak e Kax
3TH DHONOrM pacnofarans Bk «B
UeNb WMHIHHP, © YENOBEKOM HABEPXY,
Tak # KoccMHHA PACNONAran Hapoabl.
CepcporepManckie, WIH «aprickies,
Hapoakl TPH 3TOM CUHTATHCE HauIyu-
mHMHE — MECHAC KoccHiHE B pROE pa3-
NIENABLUINX ero BIrnankl, b 0coBeHHOCTH
HALMCTOB, KOTOPBIE HCNONBIOBATH 3TY
HOEK AR ONPEBLAHMA CBOSH JaBOeBa-
TEABHOR MOTHTHKH.

Cnabocts Teopri KoccHHHR O4enm-
Ha. OToRIECTRNEHHE APXE0NOTHIECKHY
E¥NbTYP € HAPOAAMH NpeanonaraeT He-
BEPOATHO NOJHOE COBNAACHHE aHT PONo-
MOPHYECKEN NepeMennbiy. B peanshocTs
WE ITH NEPEMEHHEIE DEAKD COBNATAIT
oocTaTodHo nomdo.  Hauwms, gase
YIIPABNACMAR JOMHHHDVIOWER rpyn-
nof, 00RMHD BRTIOYAET B ce0R HECKOMb-
KO penurufl, AssikoB M duIndeckHx TH-
nos; Bofee TOro, HCKYECTBO H TEXHOM0-
THR JAYACTYH) MEPECEKANT HALROHATE-
Hbie rpasnnsl. H Bce e 00 cHX nop cy-
LIECTRYET NOHATHE WHHCTHIX HAPO DR,
XOTH K B dopme, OdHILEHHOA oT Kpaf-
unx pacucTcRux obeproncs. Muorue
APXCO/IONH OCTAKTCR Ky Ib TYPHBIMH HH-
TErPANHETAMH, MOMNANHBO WASHTHGH-
LMPYR GKYAETYPBI® B «KVABTYDHBIE




B MWUPE HAYKW-1992 | N° 5

B EBPAIMWCKOWN PABOTE MO CEPEEPY npocwmarpueaetcs
TRPAAMLUMA MENBIHOND BEKA,NOTOPARA NepeceKansa KYNLTYpHbIe
TPaHMLILI MENAY MEPMEHCHMMK, KENETCKHMM, DPaKMACKKHMM,
CKHEICKHMMK M MHAMACKHMMK NNeMeHaMy. MIoOpameHHbIe

IPYNNLLY € «IEMEHEMHY H «Hapona-
MH» COOTRETCTBEHHO.

0 MHEHWE) MHOTHX HHTETpaiH-

CTOB, KOTen i T'yHOECTDYNA NpH-
HALTEHHT KENbTCKOR KYIBTYDE H HMEET
FANTbCKOe npoHcxomnenne. HeficTen-
TENLHO, ero GoTorpadue HMEOTCH Mo-
YTH B Ka®xIol KHHre, NOCcESIIeHHOR
keneTaM. OOHAKO CneaoyeT OOMHMTD,
YTO CNOBD #KeNBLTH MPHIWTO K HaAM OT
TPEYECKHN H PHMCEHX HCTODHKOR, KOTO-
pPhIE HCNOARIOBATH €70 KAk obllee onpe-
penellHe Hapoma, Hacenspero Gonn-
iy 4acth LlenTpanshoft ¥ 3amaonoit
Esponsl HaunHas npusepHo c 6 8. 10
H. 3. [lowTs Taxk ®»e nNepEbie esponeit-
CKHE NOCENEHIE B AMEDHEE TOBODHIH O
GEKPACHOROXHX HHOcfiDax» H TOABKO
HHOT A oTMevany Gonee onpenenelyLIe
dopMannn; AHTHYHEIE HCTODHEH TOME
rosOpPHAN OBBIYHO O «KENETAXS H JTHLIL
HHOTOA — O #NAeMEHAXY.

Camule COBDEMEHHBIE KEMLTONOTH RAB-
NAKTCA HHTErPATHCTAMH: OHH OBBINHO
NPeIcTABNSHOT KENbTOB KK eoHHEIA Ha-
poO0 OPEBHETO MHPE, OTAMHarOWHACH
CROMM S3BIKOM, (HIMYECKHM THIOM, pe-
NHrHER W MATEPHANLHOR KYNLTYPOR.
3TH HCCNENOBATENH PpPacCMATPHBANOT
NOCTEXH H OCHALLIEHHE MATEHLEHX HHTY-
POK cOCyaa, TAKHX, KAK KPVUCHBIC 18-
HbIE TPHEHBI (TODKBEC), CHTHANEHEIE
Tpylinl HI POTOR WHROTHRY, rpebenua-

TEIE IITEMBI H ¥ ILTHHEHHBIE IUIHTHI C KPY-
rNbiMH POICTEKAMM, KAK OTHOCAIIMECH K
KenbTCKOR KyNLTYpE.

OHH «NPOYHTLIBAKTS TAKKE KENbT-
CKHA MaHTEOoH B HIODDAMEHHAX Ha KOT-
ne, AIeHTHOHUHPYA, HanpuMep, Gonb-
WY (PHIYDY © ONCHLHMH POTAMH Kak
w«Poratoro» wWnH Gora LlepHyHHOCA.
Ourypa, Depxallans Koneco, rHNoOTETH-
YECKH OTOMIECTENANACE C KEMbLTCKHM
Borom woneca Tapawmcom. B oTHOome-
HHH HHBX GHIYD MHEHHS PACXOOATCH,
foraTas we HKoHOrpadHa cocyoa nopo-
nuna HacToswkd nonet danTaum. INo
NPEANONOMKEHHID HEKOTODHIX KenbTo-
NOToR, HANDHMED, JaraI0YHLIE CTNOHE
HMEOT OTHOWEHKHE K nepexony [anuu-
Hana wepe3 Abne,

Hanbonee cnabeiv mecToM cran-
JapTHOR KeNLTCKON apryMCcHTALHH AB-
NReTCR TO, 4T0 B [annud — # B Cepep-
nott Espone soobue — oTcyTeTBYIOT
Kakue-mubo TPATHUHH YEKAHKH no Jid-
crosomy cepebpy. Qepnanann [pex-
CEMb W3 PpankypTckOro yHHBEPCHTETA
pLicka3an coobpamenun s 1915 r., yTo
koTen nporcxoaHT M3 Kro-BocToyroR
Esponei — Onmiokafiluero mecta, roe
GblNa PasBUTA TeXHONorHA obpaboTim
cepeOpa. 2Ty «TEXHOMOTHYSCEYHD Ha-
TRxEy» [pekcene HCOONBIOBAN B Ka-
YECTBE OCHOBHOTO APTVMEHTA B NMONLIY
TOMD, 4TO NPOHCXOXAEHHE KoTna Gpno

dhpaxuiickum.

etk ANADEI QBMOHCTRMPYIOT YAMBHTENRHD CXOAHBIE yep-
Thi: GOA8KEHECA ObikW, HANDUMAD, NORBNAINTOA HE (Danape 13
MyHpectpyna (sepxwmst pRY, cnesa) v HA APYrom anape
{HHMHWA pRY, cness ), OBHEPYMEBHHOM HE 0. Caps

Hmenno aprysentauns [dpescens o
pabyouna Bo MHE HHTEpPEC K KOTAY,
KOTOa 8 I3HAMANCH HIvueHueM Qpamii-
CKOMD MCKYCCTBA (TCPMHH, CaMm no cebe
HHTCIDANMCTCEHHA, OTHOCHIIAACR K
K¥NuTYpHBIM  «OpMatuame  H0ro-
Boctouiof EBponm), — 0BRacTs, kyia
A BCTYIHA no coeeTy [DkoHa Anexcan-
nepa, Moero HacTapHuka B KenmGpums-
ckomM yuusepcHTeTe. [loceman sayvien
Pyrvinan w bonrapus, 8 BCTpeTHT AH-
nepca beprxpucTa, WBEICKOT0 aCNHpal-
Ta, KOTOPBIA Takwe OYEHB WHTEPECO-
BANCA KEOTMOM, H Mbl HAYMATIH COTPYIHH=-
yaTe, OcHoBwBance Ha pabote Jpexce-
NA, Mbl YTOMHANH DATHPOBKY H paciim-
DPANH OHAMAIOH KYIbTYPHBIN MaTEDHa-
NoB, ¢ KOTOpPBIMH CPABHHBAMM KOTEN;
MPH 3TOM HAC HHTEPECOBANA HE TONLKO
TEXHONOIHA, HO H HOPMATEHEIE H HED-
norpaguweckne npuanakd. JocToiHm-
MM BHHMAHHA CPEAH HHX OKaTAMHCH HI0-
GpasceHiA obyBHEX peMuell Ha porax G-
rYDbl Ha KOTAE (CM. PHCYHOK Ha ¢. 68) 1 Ha
ABYX OPYTHX TBEPOO DATHPYEMbIX Cepe-
Gpsmeix wapemsy hpakuickoR paboTh.

TH aHanCruy NPHBESNH Hac K BBIEO-
ay, 4To koTen Ben HIroToRNeH THHO B
TpancuneBaHuK, THHO B NDHIECAMUIEM
paftore B Hu3oseRx dynan, O6a pafona
B MO3AHEM MENSIHOM BEKE HANDMHITHCE
B COCTOAHHH HENPEPHIBHOTD HIMEHE-
nuA. B HCTOPHYCCEHX HCTOMHHKAX MOBD-
pHTCA 0 «keNbTCKHX» Haberax xa K0ro-
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Bocrounyio Erpony (kak pai nepen e,
¥orga Gein WIrOTOBJIEH KOTEn), pa3s-
rpaGnenyn rpedeckoro ropoaa Jensde
B 279 r, 00 H, 3. H OCHOBAHHH UAPCTRA
TeAHC HA TEPPHTOPHH cOBpeMeHHON
Bonrapuk. [pyriue HCTOMHHEH CBHAe-
TEMLCTEYHOT O Haferax repMaHcKRX BO-

EHHEIX OTPAOOCE B NMEPpHOO NOCNE H3ITo- -

TOBMEHHA KoTNa. B peayneTaTe Mel npw-
LLITH K BRBOOY, 4To K0ro-BocTounas EB-
pona npeacTapnana cobofl MHOMOITHH-
4HOE cOOGWIECTBO H 4To dpakuitub,
KENLTEI H FEPMAHNBI — BCE ChIFpanu
CBOM) pOITk B HCTOPHH HCCNEOYEMOTD Ha-
MM TPEIMETE,

Mul npeanoIOKHIH, YTO BTOPrHYE-
MICECH KENBTCKOE MAEMA, HAILIBACMOE
CHOPOMCKH, 3JAKa3Iane koTen QpakHit-
CKHM MacTepaM H 4TO repMaHCcKHe rpa-
OUTENH 3aTeM YBELTH ero ¢ cobofi. M
MONBITANTHCE HOEHTHOHUHPOBATE ITHX
rpaGuTencit ¢ KMMBpaMH — NHPATAMH,
0 ROTOPBEIX AHTHYHEIE ABTODL TOBOPAT,
HTO OHH NPMLLLITH Ha }or 13 DafoHa HH-
Hefl nedet, yTobe HANACTL HA CKOPOH-
ckoB B 118 r. no u. 3. [Mocne Toro kax 5
MeT COYCTA WX Pa3GUAH PHMIRHE, HEKD-
TOPBIC K3 KHMEPOR MEPECCAMINCE HA C6-
sep u ocHosann Hmmepnaswauso (npen-
MONAraeTeR, HTO 3TO HAIBAHKE ITHMO-
MOTHYECKH COOTHOCHTCR © “KHMBDAMKY),
sanMMaowye vacte KTnanomm, roe W
Bein nafioen koren. Ho Bce we xivape ne
MONATH B HALY CXEMY TDPAHCOOPTHPORKH
koTra. B To ppema mexay Yepssiv Mo-
pes 1 BanTHROR CYWECTBOBAMH HIBECT-
HBIE N0 APNEOTOTHYECKHM JAHHLIM Kb
TYPHBIE CEAIH, K KOTOPBIM Ml W 0GpaTh-
THCE.

[Npewoe seero bepresreT U A yTOUHRM-
K CYVIUECTBYHOUIME APTYMEH TR, HE N0MA-
BEPraf COMHEHHIO OCHOBB OGLIeNDHHR-
ToH MHTErpanMcTcKofl MOMENH, XOTA
Mbl ZOMVCKATH, Y4TO B TOT nepuon Bwn
HE OOHH ayMcTIfn wapon. Torpa Ml
SlIE HE NAnH Kakoro-nubo DeTansHoro
ODLACHEHHA PHCYHKOE HA KOTNE, HE CYH-
Tan NPHEATOR HoeH THOMKAUHE poraTodl
durypwl ¢ LlepuyHrocom. CroHe! A0
yueHEBIX ppakHAckoR WKOMLI HHKOM I Re
NPEACTARTANH NPpoGneMsl, TAK KAk 3TH
WHBOTHLIE HCTIONLIOBANHCE B TE BPEME-
Ha B Manoi Aaun o Hx Ha00pakeHHA No-
ABNAMHCE HA MOHETAX.

MNocneayiowee OpPOARHMKCHHE BNEpea
HAMANOCE ¢ HENMPABMABHONO ward. Mul
NPeanCNOMHAK, YTO AHAMKHI HIOTONOB
CBHHLE B cepefpAHLIN MIACTHHAY COCY.Oa
NOMOMET ONPEIETHTE PYIHWK, OTKYIa
Getno 0oDLITO chipee. OnHAKO OEaia-
Nock, 4TO0 NOAOGHER WoenTHdMKaLs
HWYEro He IACT, Tak Kak npH WIroToRMne-
HHH METATTHYECKHX COCYIOB YacTo WC-
NONLIOBAMNCE NEPENTABIEHHLIE hOHE-
Til, HMEIOILIHE MPOHCXOMAEHHE W3 pad-
MHuHbIX pyosHKkos. Ho 310 oTeprBsano
HOBOE HANPABNEHME AHAMTHIA! ECNH KO-
Ten Obifl HATOTOBMAEH W3 MEPefnanieH-
HBIX MOHET, TO &rd BEC MOr El'hl'l'h #na-

TEH CTAHAAPTHOMY BECY MOHETHI,

ITY HOEKD A noasepr npoeepke B Ko-
neHrarede 8 mae 1991 r., Haxoosce Ha
koHepeHuHA, noceRmenHol  100-ne-
THIO HAaxoakd KoTna. Muoso Beino coe-
NaHO TOYHOE HIMEPEHHE BECA OTAENL-
HeIX OeTaned, 3aTeM s NMPOHIBEN KOM-
MEHCALMID BECA HENOCTAMILUMNXY JeTaneR
H Nepenan peiynbTATRl MOACYETE HEXOT-
woro Beca Maitkny Bwueepcy, cneum-
ANMHCTY N0 METPONOTHH H3 SMUMONEH-
ckoro syses Oxchopockors YHHBEPCH-
TeTa. Obmwmit Hexonkell Bec KOTNA CO-
CTaBHN 9445 r, a Bec onHOM nonycdeps-
yecko# uamn — 4255 r. 3To noisonHno
Burepcy HARTH TOMHBIR COENMHTENBY —
NMEPCHACKAR CHAT0C — MOHETY, MAKCH-
ManbHbIA Bec KOTOPON COCTARMAN 5,67
{ymuomenne ITol senHunnel Ha 1666 1
750 paeT cCOOTRETCTREHHO 9445 u
4255).

3TH OaHHBE COTMACYOTCH ¢ ppakHii-
CKHM NPORCXOMXIEHHEM KOTRA. Tlepoua-
CKAR O0paboTKA OPArOUeHHBIX METAN-
NOB OKa3aNa CYLECTBEHHOE RNHAHHE Ha
PAIBHTHE 3NATOKYIHEYHOTD [Oena BO
@pakui B 5 # 4 BR. A0 H. 3., & NEPcHa-
CKHE EOMHHLEI BECa NPOICIKATH HC-

NONEIDBATE H MHOND MOAMKE.
KoTen mHe GLIN e0HHCTBEHHLIM cepe-

DprHbIM  HIJENHEM, BbIBEICHHBIM W3
@pakun. JekOpATHEHOE YEKDPAILEHHE
cOpyw, Wne thanap, koTopoe GuINO MC-
NOMLICBAHO LTA NOYHHEW KOTME, SBNS-
eTcA OAHHM H3 MHOTHX, HAIIETINHX CBOR
nyTEH Ha 3anan. B GONLIUHHCTEE CIVUAEE
ITH anapsl HAAOEHL! HA NMYTAX cneac-
BanuA GpakufickuX TOprosues, obony-
WHBABIIHY HA NOWANAX PHMCKYH) ap-
wHe. Ocoboe 1HaueRHe WMeOT fana-
Phi, HAAOEHHEE HA OCTRORE CaApK B pO-
suee Nla-Maww v 1718 r., B HacToMice
BpEMA YTEPAHHEIE, HO COXPAHHBLUHECA
Ha noapobHbix pucyHkax. danap «bona-
rolunfice Obike (CM. DHCYHOK HA C. 66)
HANOMHHAET NAACTHHY OCHOBAHHA KOT-
na n3 NyHOecTpyna — Tak #e, KAk W He-
KoTopeie fanape! 13 Gaccefina HHAKHETD
lona, rof 8 TO BPEMA rOCNOACTBOBATA
rpynna nneMeH, HMEHYEMBYX CapamaTa-
M. Danap «cioH W OBOPEl» aHATOTH-
deH asys anapam, HAROEHHBIM HA CTO-
AHEe poane Papanmnuuou, B CepepHOM
lNaxHcTane.

Tpernil danap w3 Pasannuuon w3o-
Dpamaer WEHIMHY © PACYLLCHHbIM
BOMOCAMH H C IBYMA NMTHUAMH HaO Nre-
yaniu., JKeHIIHHY MOXHO WIeHTHORIH-
poBaTE ¢ XapHTH, NMOKPOBHTENBHHIEH
NeTell, KOTOPas B PAIHEIX BAPHAHTAX

CNEALI OT MHCTPYMEHTA, McNoNe30BABWEroCA NPH WIrOTOBNEHWH KoTha, (Mao-
GpaEHWA NONYYEHEI © NOMOIWLKD ONTWYSCKOrD (BEEPYY ) M PACTPOBOMD 3NBKTPOHHD-
o {BHKaY) MUKpocKona.) Chnefbsl OCTREANEHE! OOHHM M TEM ME MHCTPYMEHTOM; YAaps!
No Hamy Obifii OfWHaEK0OBOA CHiibl M HEMpABNEHLI NOG OFHWM i1 TEM M8 YrNoM. AHanus
TAKWX CNegoB NpUeaan 3pnwHra MapcadHa ki KoponeacKkoW aKafemu m3o0bpaanTenb:
HbIX MCKYCCTE B KoNeHrareHe K NpegnonoMeH o, 4To KoTan Gein M3roToBNEH NATED
MECTEpaMH CepelpRHBIX O8n.
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F00pAINTENEHAR M TEXHHWYBCKAA TPaguumK WHgum
Aowny go ©®pakvu, rge Gein KIrOTOBNEH KOTEN, W
aarteM go adud, B nosax MymuvHbl ¢ poraMmMd Ha
KoTne (cnesa eMMIy) U Urypel © ronosoR Geika Ha OT-
THCKE nevaty M3 Moxenpmo-flapo (cnpasa) Npocnesw-
BABTCA CEA3L © pUTyanamu Rorog. O dpakdicHoM npo-
HCROMOBHHM KOTNAa CBWABTENLCTBYIOT TakWe QEeTanw,
KAK 3WriarcofpaiHoe nepennetedde OoO0yBHLIX pPeMHER

HOSBAAETCH HA CAPMATCKHX METAIIHYE-
CcEHX Hanenuax u3 Gaccefina Jowa. 3ToT
pafOH TAKKC NOOBEPIranicR IHAYHTEND-
HOMY BAMAHHK cesepuofl MBamn —
cBHIb, OTMeveHHas B 1930-x ronax Hi-
BECTHBIM PYCCKHM HWeTOpHEoM MAxan-
nos PocTosuessiM (noagHee Npofecco-
pos TTpHRCTORCKOTD YHHBEPCHTETA).

VIKE roBopHa © GUIYPE © TOMHO

TaKHM e ATpHByTaMu — Dorine
¢ JBYME NTHIAMH H peleHKOM Ha Ipy-
oA — na danape ui Cesepo-BocTounoR
Bonrapen, a Taoke Ha koTne w3 [yd-
nectpyna. Yeunes ceaak ¢ Capmatiel n
B KoHeunos cyete ¢ Haweft, 4 Guin no-
padeH: BEdbk TEM CAMBIM DTKPHIBANACE
BOAMOMHOCTE ODLACHHTE HATHYRE CNO-
HOB Ha oaHof w3 nnacTHe koTaa. M ath
ABHLIC ACCOUHALME Y#e Uensif BeK
WCMOTPENH? BOEM B AHLO ¢ cepeDprnoR
NOBEPXHOCTH, HA KOTOpof HIoGpameHs!
cnotw! Cnenye woenTidMKaunE ¢ Xa-
PHTH, A YBHIEN, 4TO YHOECTPYTCKan
CUCHE, BEMIOYARLLAA NAPY CAOHOB, CTO-
AKX N0 DokaM USHTPANRHOR mencKoh
hHrypb, ARHO HIoDpamaeT PHTYANBHOE
omosenne lpn-lakwmn, Goruen (B
DpaxManiMe H HHOIYHIME) CHACTLA H
KPacoThl.

Ha HOrax ourypel. Tpl gpyrue cersw ¢ MHaWed BMaHb
M3 ryHgecTpynckux dowryp, w3chpameHHLIX Ha CcOCeg-
HEW CTRaHWLUe (chesa Hanpaso). pPUTYansHOE OMOBEHME
GOrMHK CO CROHaMK (COOTBETCTEWE WHOWACKDR BOrvHEe
Naxkwmu), Gorv ¢ KONECOM (COOTBETCTEXE Gory BuwHy) »
GOrMHA C© pacnyleHHbiMM BONOCAMK M NAPHBIMK ATHLE-
MM (B COOTBETCTEYET MHAMACKAR XapuTu).

Bonpoc o6 MHAHE K&K 0 BOIMOMEHOM
MECTE NMPOHCKOMICHHS KoTna yxe ob-
cysOancs BCKOpe Nochie ero oGuapyse-
Hun. B 1895 r. Anetyc CTHHCTPYD M3
KoneHrareHcKoro YHHBEPCHTETd nped-
NOROXEHA, 9T0 KOTEN ﬁhiﬂ HIrOTOBMCH B
cpenHue Bexa B Cesepuoft Muonm, Twu-
Gere wnm Mosnronwn. Ho HHTYHUHR
CTHHCTPVIIA OKa3anack CHIBHEE ET0
cnocoBHOCTH K BHANH3Y: OH NPeacTARHA
MaACCY HEUeTKHX H DeccHCTEMHEBIX CpaB-
nennii Ges xakoro 6ui To HH Gpino obb-
scHeHna. Ceflvac me MBI MOMEM CKa-
38Th, 4TO Té, KTO 0TOpOCHN €ro BLIBO-
Obl, BBIMINECHYTT BMECTE C BOAOR W pe-
GeHka.

K.ﬂ.lt MO HO UE'[:!HL‘HH'IL CXOACTBL
MERIY HIOOpAMEHHAMH, HalioeHHBIMK
B CTO/L YOANEHHLIX OPYT OT OpYra me-
CTaX, A Tak#e oOHapYHeHHBIE B HHX CH-
cremaTHueckie mapuaunu? CxoocTeo
AOMEHD BRINO BOIHHEHYTH GRaroaaps
CEAIAM MERY PEMECTEHHHKAMH, Nepe-
CEEAMOILHM ITHHYECKHE H MONHTHYECKHE
rpamnnei. Tak, oGnNacTe KOHTAKTOR
MEKOY MAacTepaMi cepcbpsupix  Oen
npocTHpaliack Ha paccTosHuA Bonee 6
TeIC. kM 0T ceneprofl Munun no bankau.
Hanuuue caazef MOXHO NPEINoNosHT b
fnaronaps OOICMUMM 00 HEC HAXO0Q-

KaM, HECMOTRA Ha HX CKYOHOCTE.

Bapuausu B HKOHOTPA(HH OTPAKAIDT
HETOMHOCTH, KOTOPEIE HAKANNHBAMHCH
NpH KONMPOBAHHH PEMECTEHHHEOM pa-
GoTel MacTepa unu KoukypenTa. M, xak
fipH Wrpe B HenopseHHsIl TenedoH, co-
obienre HIMEHANOCE NPH Kaaol ove-
pennofl nepesave. TIpHMEpOM  MOTYT
CNY®HTh CTPAHHD JAOCTPEHHLIE MIEYH
CHOHOB € TYHEECTPVICKOrO cocyna, Ko-
TOpPLIE ABHO CKONWPOBAHBI HE ¢ CAMHX
WHEOTHRX, HO ¢ KOTIHH, KOTOPAA B CBOM
ouepens Takwe Opna Konweft. Jdonon-
HHTENBHEIM TOOTBEPAOCHHEM ITOMY
SEARETCA TO, MTO YilM cnoxoe ua [yn-
AecTpyna pacnonomenbl HeoDw4alHO
BBICOKD, AEHO B PEIVALTATE MHOTOKPAT-
HOMD EONHPOBAHKA OEKOPaTHRHBIX IO-
NOBHEIX YOOpPOR, HIOOpaMEHHBIN HA HH-
aufickmx mogenax. Tes He MeHee KOM-
NOAHOHA MEOMOOHTYPHON CUCHB OCTa-
nack HEHIMEHHOM.

CywecTaOBaHNE HI0Opamenult, ces-
saHHEx mexay coboll yepes oblwMpHEE
NPOCTPAHCTBA W ANMHTENEHBIE BPEMEH-
HEIE TiepHOOL, He obA3aTENsHO Noapa-
IYMERAET COXpaHenHe NepBOHAYANEHO-
ro cMelcna. Bonee paHHHM BOTINOLLICHH-
M XAPHTH, MOEPOBHTENRHHLE OeTef,
OBina penuEaHIE XapHTH, NOCOABILANR
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netel. IHaverne bUrypbl Ha XoTne, Ko-
TOPVH Mbl HEEHTHOHUUHPOBANKH Kak Xa-
PHTH, MOTN0 TAKKE NOOBEPIHYTHCH PR~
oy TpadchopmMani.

Hepuc Tlatrepcon H3 HHcTHTYTA
KEMbTCEHX HILIKOB H NMUTEPATYPR NpH
[apepapackomM YHHEEPCHTETE YyKalana
MHE HE NOPAIHTENBHOE CRXOOCTRD e -
ny Xaputu 1 Puannon — obpazom ma-
GHHOrHOHCKHX Npenaddi, 3anHcCaHHBIX
no-sanTHickn (keneTekufl A3eiK) B 12 8.
H. 3. PHaHHOH Tak¥e BHaYane GeIna no-
HHPATeNbHALER, 3 3aTeM — MOKPOBH-
TENLHHOER M Takxke CONpOBOMIAIACE
napoflt nTHu. HeAcHo, BOIHHKNO W 3TO
CXOACTEO B PEIyALTATE cayuafimoro cTe-
YeHHA OOCTONTENBCTE, COXPAHEHHA O0-
PaE3a XH.I'I'HTH TAKHM, KAEHM OH BNEPBME
CTAN HIBECTEH 34 ThICAMY MeT D0 €ro
BOMMOUIEHHA HA KOT/IE B YEKAHKE MO Ce-
peBpy, wnu e B pelynsTate Gonee
rm'!,.'.mei! H HEeTABHCHMOR WNePpegavu ey,

O0ENE kynsTYpHOH nepenays ge-

pE3l  TPAHCHALWOHANBHLIE CBAIH
NOApasvMEBaeT NPHHALNERHOCTE pe-
MECEHHMER K CTpaHcTRYIOWER rpym-
e — BOAMOMHO, oaHof M3 MHOMHX B
apennen Mupe. Ml MOXEM NPEICTAENTE
HERDTOPLIC ACNERTEI COUHAMBHBLIX OTHO=-

LEHHE ITHY PEMECTEHHHKDR ¢ HX KNHeH-
TAMH HA OCHOBE DHCYHKOB Ha KOTNE M HA
opyriux Haxonkax, Beabopopas gmrypa
cO CTOPOHBI Koneca sanpoTHe Gopoma-
TOr0 MNPaBHTENR MOMET, HANPHMED,
MPHHADNEMATE IHATOKY PHTYANOR (CM.
PHCYHOK Ha 3TOR cTpannue). Jdefcten-
TENbHO, OHA MOMET OTHOCHTHCA E TOf
He rpynne, rifibAHH HNH KacTe, 4T0 H 5
mMacTepor cepebpRHBIN 0en, AnA KOTO-
prix paBioTa no meTanny Gua cama no
cebe BaMHEIM PHTYANBHBIM JAHATHEM.
Xopowefl ananorveR 10eck MOTYT CTy-
HHTE COBPEMEHHEIE ULITANE, KOTOPLIE Ya-
CTO ORAILIBAIOT PAITHUHLIE PHTYATLHEIE
YCMYTH B OCEANELIX cOOMIECTRAY, B KOTOD-
PhiX OHH KOMYHOT, ITH YCNYTH BEOKYA-
HOT HCNOMHEHHE MYIbLIKH HA NOXOPOHAN,
rafnande W obpaboTey meTannos. Tak
We KaK [eIraHe obwuHO He YnOMMHE-
AHCE B NHCHMERHEIX HCTOYHHKAN, TAK H
APNEONIOTHYECKH BHABIEHHBIE HAMM
rPYNnsl MOFH AErKD BLINACTE HI NONA
IPEHHA AHTHYHBIX ABTOPOB. [dame ecnu
MacTepa, HIrOTORHBILKE KoTen u3 [yn-
pectpyna, W aunn 8 KOro-Bocrounoft
Erpone, oMM MOTIH He Cu4HTaTH cefn
bpakAfiaMi HIH KaKRM-NH00 apyrum
HAPOOM, HIBECTHEIM HaM CCMOOHA,
BmecTo sTOro OHE MOrnH NOXOOHTb

Ha sHapees Wi CEugHH (HEIHEWIHAR Tep-
pHTOpHA oA PoccHH), ONHCAHHBLX
B 5 B. 00 H. 3. TpedeckHMH anTopami lNe-
podoTosM M [HinokparoM. bHonormue-
CKH MYMUHHBL, HO OOETHIE KAK MEHLLH-
HBbI, 3HApeH TONKOBAMH NpeOcKa3IaHis H
pewany cnopsl ckndckoll apHcToKpa-
THH. [MonobHBIE GCHelHAAHCTBI® JACAM-
AeTensCTEOBAHL B EBpaznn — 3To He
wamaisl Crudun ¥ ve Aorw Huoww, a
npeackazaTenu Ppaxum, apyuosr [an-
MHH H, HECKONBKHMH BEEAMH NOIXKE,
Sapast Mpnawmun. B Mpnanaws 6apo,
BOCXBANAWILNI B NECHE KOPONA, Gyay4H
DHONOrHUECKH MY¥YHHON, ONHCEIBANCH
KiK H¥eHIIHHA B NPOTHREONOMOXRHOCTR
MYWKECTBEHHBIM MPEABHTENAM. FTHHYE-
ckn 1 Dapaet, n cepebpanLIX oen MacTe-
pa BeLTH HIONMHPOBAHLI OT OCENNOro Ha-
CCNeHWA; MX cTatyc OmMNI CPOOHH HH-
Ouickol KacTe.

Camoe 3HaMeHHTOE n3obpamenne Ha
koTne — LlepHyHHOC ¢ ONEHLHMH POra-
MH — TMPEKPacHD BIHCRIBAETCH B ITY
kapTHay. B 1959 r. Xafnc Moge 3 Yun-
pepcaTeTa B8 Manne ormersn nopazu-
TEMLHOE CXOACTED Mexay 3Tofl guHry-
pofl Ha cocyne H purypofl Ha xaMenno
nesati W3 Moxenmxo-Idapo 8 DonHHe
HMuna, gaTupyesmoll BTOPEIM TRICAYENE-



THEM 00 H. 3. O0e DHrypEl SBHO CHOST B
no3ax Koros, Ho Mone, paccMaTpHBaBE-
it KOTen Kak HCKTHOMHTENbHO KenbT-
CEHA, NOEaILIBAN, 4T NO3LL, COOTHOCH-
MBIE CO CTONE pasHedt naTof, HE MOTYT B
NefiCTERTENEHOCTH HMETE OTHOLUEHHA K
flore B ABNRFOTCA MERKYMLTYPHEIMH.

Tomac Makesninm U3 YHuBEpCHTETA
Pafica HegpasHo YEAIAN HA TO, 4TO, XOTH
deirypa w3 Moxengmo-llapo # nMeet
MYMKCKME FEHHTAMHY, OHA ONETA B HeH-
CKHfi: THN OOe®Ibkl TOro BpeMedd. On
TaK#E OTMEYAET, HTO OAHHAR MO33 No-
XOMH HA OOHY M3 N03 fory, 00 CHX nop
NMPakTHKYEMbIX B CeNboRnx paftonax Hu-
orH dakupasMH-AoraMy HHIwel KacTsi,
KOTOPEIE TPOMBILIIRKYT HA MHIHb, TOD-
VA TAAHCMAHAMH, ICNAR TATYHPOBEM,
OpeccHpys 3Med H TBOPA JAKAHHAHHSA,
Bonee TOro, JAHHAR N038 NPeIHaIHave-
HA /1718 HANPARTEHHA CEKCYANLHOR IHEP-
i, Habmonenns Maxesnnnn nponm-
BAKOT cOBEPIUEHHD WHON CBET HA cXOO-
cTeo Memay purypamu wi Moxenmsp-
Hapo n CysoecTpyna,

B  wiobpaawTensmoil rpammaTitke
EOTNA, HA KQTOPOM MYWCKHe GMryphi
‘u3obpaxensl ¢ Goponamu Ges rpynett, a
#eHckne — Be Bopoawi M © rpyoRMHE,
non poraTof gRrypel JONYCKaeT ABOA-
K0e Tonkopanke. OOHa ee NATEE NPHXKa-
Ta K NPOMEXHOCTH — B 03¢, POOCTBEH-
Hoft Tof, 4To B B nprmepe Moxengxo-
Hapo, #, BOIMOXHO, nDepeHaToll ©
UHeNkKY TOMND ¥e HANPABNEHHA FHEPIHH.
durypa 9acTHYHO NapHT, GanaHcHpys
Ha OJHOM HOCKE, H HMEET EPYyTOYH
FpHENY, IMeR ¢ Bapanselt ronosodt W po-
rd. 3TH ocoDeHHOCTH DOPETAT CMBICH
C TOWKH IPEHHA PAcTPOCTPAHEHMA BIa-
CTH UAMAHA HAD Tpems Cofepani:
MYRECKOR, Heuckof B KHBOTHOMN.

MacTepa, HIrOTOBHMBILME KOTEN HI
[ynoectpyna, OwlnM 3HAMHTENBHO OTOA-
NeHsbl B NPOCTPAHCTRE W BPEMEHH OT Xy-
noxmukos Moxenmxo-Lapo w paboTa-
MM B HHBIX YCOOBHAX H B APYTOR TEXHH-
ke, Tem HE MEeHee OHH COITABANHE CXOMHE
H30BpakenHn, TaK kak paboTany B CXo-
MY DHTYANEHEIX pamkax. M Te n opy-
rHE COCTABNANH KACT b, KOTOPLIE BLIXO-
[WAH 328 NPeaen sl OCeANkIX co0bILecTs.
H Te w ApyrHe NPeNOCTABTANH PAIAHY-
Hble PHTY&NbHBIE YCIYTH TEM, KTO 3T0-
ro TpeboRan. 3TH PHTYANM ABHO Dain-
POBANKHCE Ha Marvyeckodl TpanHioMHK, ob-
el gna ERpasHM, KOTODAN O0MHIA H
OO0 HAIWHX oHell B TAHTpHYeckof fore W
CHOMPCKOM LIAMAHCTBE.

BoTt noYyeny NOABACHHEC TAKHX KacT
CHITPAN0 PEIaILYIO POib B 00beaHHe-
HHH EVABTYPBI OpesHerc mMupa. Oawo
JTHILE MOHHEMAaAHHE 3TOT0 MOEET B KOHEY-
HOM CUYETE OKAIATBCR DOnee BAMHBIM,
YeM PACKPRITHE TOIO, O 4EM MOBCCTBY-
10T HaoOpaserns Ha koTne, Cama no ce-
Ge 37a npobnesma, NOOOGHO HHBIM MATE-
MATHYECKHM TFON0OBONOMEAM, MOKET
okazaTees Donee ueHHOR, YoM ee pelue-
HHe.

ﬂ@ffz@ u obyecbo

«l naokue» kpwviawa

OTOK wo3oyxa, obTekaroinf

KPEITIEA PEAKTHRHOTO CAMONETA,
MOMET BHEIanHo cTath TypOyneHT-
HBIM, YTO MPHBEAET K CHUMENHIO CKOpO-
CTH IBHMEHHR W K BOIDACTAHHIO No-
Tpefinedus TonnMea. CHCUHaTHCThl 0o
AIPOAHHAMHEE N0 0GEHM CTOPOHAM AT-
MAHTHYECKOrO OKCaHa CTPEMATCH OCHA-
CTHTE KPbIfbA W OPYTHEe NOBEPXHOCTH
CAMOMETA BAKYYMHBIMH  3TEMEHTAMH
CrIaMHBAHHA NMOTOKA, KOTODRIE Npen-
oTEpaTHAN Bel 0BpatoBAHKHE ITHX BPel-
HuiX TYpByNeHTHOCTER.

Briroma nns caMoneTocTPOHTENBHEIX
GHpM, TIAHHPYIOWIAX BEIIOYHTE B KOH-
CTPYKLHK Tak HAlkiBaeMble CPEOCTRA
YIPRBITEHHA NOTPAHHYHBEIM  CIOEM C
UENLH)  NMaMHBApPHIAUHA  obTexaHHs,
sorna Gel GeiTe orpomuoil. PaispabBa-
TEIBREMEIR CAMONET MOXHEO OBMMO Gkl

‘coenarh ¢ ODNErvYEHHEIM KOPNYCOM H C

MEHBIIHMHE — PaIMCDEMM  ABMCATCNA.
Yuensiuenne konuuecTsa notTpebGnre-
MOMo TONNHBA JACT TPOMAIHYH JEHENK -
HYIO IKOHOMMHIO B CHHIUT BRIBpOcH OK-
CHIOE 330Ta H APYTHX BPEAHEIX MPOOYyE-
TOE CTOPAHHA,

INo ouenkam Hauwonansworo ynpas-
JIEHHEA N0 a3pOHABTHEE H HCCNEOOBAHHKD
KOCMHueckoro npoctpanciea (HACA)
yMeHbleHRe HA | To BENHYHHB TPEHHA O
BO3OYA B NEPECYETE HA BECH NADK rPax-
nanckux camonetos CHIA morno Gm
A3TH IKOHOMHIO TOMTHBEA HAa cymmy 100
MOH. fonn. JAMHHADHIAIHE O0TEKaHHR
MOMET ODECTIEMHTE CHHMKEHHE A3POMH-
HAMHYECKOrD CONPOTHRMEHHA HA BEMH-
yuHy oo 20%.

Hu oona na gpyrux Mep, Hanpasned-
HEIX Ha MOOEPDHHIAUHK KOHCTPYKLIHH
CaMONETA, HE B COCTORHHME JATE CPABHH-
MYI) C ITHMH OHOPaMH IKOHOMMIO.
PopMa NOREPXHOCTH CORPEMEHHOTD pe-
AKTHEHOTO naftHepa OCTABANAch B OC-
HOBHOM HeHaMenHol ¢ 50-x ronos Gna-
rogaps ee aspoavHasuueckoR sdubex-
THBHOCTH, «HeKOTOPEIE CHHTAKT 3TO
MBKCHMYMOM TOFD, YTO MOMHO 00-
CTHYE B aipOnNHHAMHEE B OTHOLIEHHH
hopmul kopnycan, — 3aseun Hoaxum
llogpyx, rnasHeifi MeHeqxep N0 HAYY-
HBIM HCCNEAOBAHHAM M TEXHONOTHH 8-
PONERCKOND  CAMOMETOCTPONTENBHOMD
KOHCOpUMYMa Airbus Industrie. Anen-
Gept Hefiren, MEHekED rPYNNE], 38HA-
MAKLUEACH IPaXIAHCKAMH CAMOTETAMMN
Ha gupsMe Boeing, noGapngeT: «Ynpas-
MEHHE NOrpaHHYHbBIM CNOEM C [IENLRKD Ma-
MHHADHIALHHA uﬁmamm — ITO MN0-
CNegHee KPYNMHOE JOCTHREHHE HI BCEX
HIBECTHBRIX B a3poaMHAMHEE O0IBYKOD-
BBIX TPEMAAHCKHY CAMOMETORY.

3anaua IAKNHOUAETCA B TOM, 4TODBI
COXPAHHTE YMOPAOOMEHHYIO LUENLHOCTE
NOTPAHNYHOTD CADA, ITOMD TPEXMHIIN-
METROBOMND «NMNaACTaw BOIAVIIHLIX TEYe-
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HHH, ORHAYLWHXCA N0 NOBEPXHOCTH ca-
MONIETE © PaINHEHBIMH CRKOPOCTAMH,
HocTATONHO BeICTYRAIOWER TIONOBKH
JAK/IENEH, CKONHBINEACA HA NOBEPXHO-
CTH caMoneTa oObIMHOH PRI WA BH-
Bpauns ot pafoTe aEMraTens, YTobw
FTOT AKKVPATHBIA, YYTED Beayiaufl cebs
CNOR MPEBPATHACA B XaOTHYECKHA mo-
TOK.

CamMonérTsl MeHbILMX pPaIMEPOB yY-
e COXPAHAOT NaMHHADHBIA NOTOX
Onarogaps Manofl [IHHE PYNEBBIX TO-
BepXHOCTell, a Takwe Dnarogaps dopme
KpLINa, B Donbled cTeneHn NepneHIn-
KYTapHOTO drsensky. Tpuaanse mpa-
BHABHOW  OpMBE M NOAHpOBAHHE
KPbiMbEBs W ApYrHX NoBepXHOCTEH TaKHX
CAMONETOR BHONHE JOCTATOYHD ONA CO-
XPAHEHHA MMA3BHMN, CNOMCTRN JaMH-
rapreix TedeHuil, dna Gonece kpymHbIx
CAMONETOR (TAKHY, KOTODhIE BMELLANOT
o 100 u Gones naccaxupor) TpebyioTes
K3k HIMeHeHHE GOpMBI KDRINBEE, TAK H
BETHOYEHHE B KOHCTPYKUHIO CHAOBEIX
YCTAHOBOK [NA OTCOCA NOrpasHHEHoro
CNOfA, KOTOPLIC JATACHBRIOT BOIAYX B
EPLINBA CKBOSE MHMIHOHBI MaEHbEHX
OTREPCTHH, NPEIOTEPALLAR TEM CaMEIM
ofpazonasie TYPOYNEHTHOUTH.

XOTH PaIHIHBIE IKCTEDHMEHTB NO
COXPEHEHHID MAMHHAPDHOID CNOA BHOED-
BEIE NTPOBOOMHTHCE E11E BO BPEMA BTOPOR
MHPOBOH BORAMLI, TPYOHOCTH, CBRIAH-
HBIE C HITOTORITEHHEM H 0GChYRHBAHN-
€M NaMHHAPHIOBAHHOID KPLIla, 3agep-
WATH €10 OKOHYATERLHYIO pazpaboTky.
B xopme nocnensHx MCNBITAHAR 3TH
TPYOHOCTH OBUTH OTYACTH YCTPAHEHR.
[Mepsrie cHcTeMEl OTCOCE NMOTPAHHYHO-
ro cnoa AnA Goneumy apHanaf#epon no-
ABMUNHCE B 1990 ® 199] rr. B pe3ynLTATE
BEINOHEHHA COBMECTHOR NMpOrpamMmMbl
HACA, dupsmm Boeing w BBC CIIA. C
NOMOULLED NA3EP0B DBINE NPOCBEDNCHE]
MHTITHOHEI OTREPCTHIL AHAMETDOM OKD-
no 0,05 MM B THTaROBON NaHENH, BCTaB-
NeHHOA B BEPXHIOK YaCTE NEROTO KDL
wBOHHra-757*. BuvTpun xpusina Geina
YCTAHORMEHA CHoTeMa TpyOONpoBOOOE
IINA 3THX 0TREPCTHH, a8 Hacoc Bbin MoMe-
LLEH B MHA0H MOHADIL ABHIATENA.

Kpuino ,, bownra-757" Beino oTnonm-
poBaHo H nokpameHo. Bo epema saneta
H NOCcAOKH HA nepenHell KpoMECH KpkLi-
a BeIABMIaficH MeTanmugeckHi IHHTOK,
NpefHazHaved A ANA JAlUATE OTREP-
C'T'Hﬂ OT NONANRHHA B HHX HACeKOMLIX.
XOTA NaHens NMOKPHBEANE TONeKO /5%
NOBEPXHOCTH  kpwana | bouwra-757%,
OATYHKH NOKa3IANH, YTO NaMHHAPHBIA
NOTOK COXpaHAnca 0o 2/3 pepxAefl uya-
cTu kprina. Mo cnosasm Hedirena, naxe
50% oanavann Okl orpoMHEIA yComex.

B noabpe HACA u dmpma Rockwell
International coobuuins, yTo OHH Yo-
MELTHO NMPORETH HCNBITAHHA mogobuod
CHCTEMEI OTCOCA HA HeTpebuTene F-16
HA CBEPXNIBYKOBRIN CKOPOCTHX, 3Ta pas-
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WHTOK ANA 3AWMTHI
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NAMWHAPW3IOBAHHOE KPBINO
C OTCOCOM

paboTka npeaHaIHaveHa [ANs NpHMeHe-
HHE HA CBEPXIBYEOBLIX MPAMIAHCKHX Ca-
moneTax. «Mbl AyMaeM, 4TO 3Ta TEXHD-
NOTHA MOMKeT OaTh nubo Boe, MHOO HH-
yeron, — ckazan Gafler Konbe-mnan-
Wi, Bo3lrnapnAomHl OTACN NPOEKTH-
POBAHHA CHCTEM ¥NPRBIEHHA NOrPalHYy-
HEIM cnioen B Hayuno-HocneaoBaTenb-
cxoM nentpe HACA B Jlaurnm.

PyxoBoouTend Komcopudyma Airbus
Industrie NPAIHAKT, YTO NETHRIE HCMBI-
Tauua, nposenennsie HACA, ne BbI3bI-
BAIOT HUKAKHX COMHEHH OTHOCHTENBHO
nugepcTea CLIA B aToi oGnacTH. «Me
OTCTEEM HA HECKONBKO NeT», — MNoa-
Teepxaaer [logpyx. Ooxaxo Airbus
NBITAETCH KOHEYPHPOBATE CO CHOMMH
AMEPHEAHCKHME CONEPHHKAMEK, CTApa-
ACH MEPEBIM BHEIPHTE HOBYHD TEXHO-
norwwe. Co ceoefi croporbl HACA
OrpaHMYHno pacnpocTpanense uHop-
MALHH, Kacawlwefcs NporpaMmM Honbl-
TaHuHi. «MBl XOTHM BOCNIPENATCTRO-
BATH IKCMOPTY HAWEH TEXHONOTHH, —
ckasan Konke, — Mel NLITaeMER 3a11H-
THTh TO, YEI'0 Mbl JOCTHTTH € MOMOLLLI
AeHer HAWMX HANOTroNIaTenbIUHKORY,

TMoka 470 HCNBITAHHE CHCTEM TaMH-
HAPHIAUHH, TPOBOOHMBIE CBPONEACKH-
MH 2IPOKOCMHEYECKHMH KOMIMAHHAMM,
OrpaHHYHBATHCE HEGOMBIIHMA caMone-
TamH. Airbus nnAHHPYET NOCTABHTE CH-
CTEMY OTCOCE Ha CTAOHNHIATOP OAHOTO
W3 CEOHX camoneToB, 9Tobnl onpene-
NHTE, HACKOMLKD TPYSONPOBOOLI H OPY-
rHE YL JATPYAHAIOT Texobcnysuea-
HHE CAMONETA.

Koscopusys, KpoMe TOro, HaMepe-
BAETCH YCTAHOBHTE CHCTEMY OTCOCA Ha
KDPBIIO CAMOMETA, WO TaK e, Kak M

HACA, npepwuT noapoBHOCTH cBoefl
NporpamMMesl B CEKPETE. «3Ta TEXHOM0-
THA O86T MPEHMYLIECTBO B KOHKYDEH-
i, — ckasan Bepnapn [3&mGa, pyso-
BOAMTENE TEXHONOTHYEeCKOR rpyis fo
aspoaHHamuke 8 Airbus Industrie. — 5
OyMaw, 4TO HMEHHO NOITOMY obe cTo-
POHEL Tak KoHQHOCHUHAABHLI B ITOM
BOMPOCED.

HACA cudTaeT, 4TO HCCNEIOBaHHA
NPOANATCA ellle OKoNo NATH meT, npe-
W.0E Yyem 3TH paspaboTkl ByayT roToBsl
K BEJHOMEHHIO B KOMCTPYKLHIO HOBOTO
camonetra. Opoues W3 BONpPOCOR, KOTO-
PEIE NPEICTONT PELUHTE B ITOT NEPHOL,
mEnReTCA npobnema 3ACOPEHHA OTBEER-
cTuit B kpeine. [Mepdopupopannas no-
BEPXHOCTD KPBIMA MOMET OOCTARHTE
MEPCOHANY ABHAKOMNAHHA KONOCCATb-
HOE KONMHYECTBO XTONOT, CEA3IAHHBIX C
obecniegeHieM NPOXOANMOCTH OTBEep-
CTHH ¥ ¢ NOLAEPAHHEM NOBEPXHOCTH
KpEa B YHCTOTE,

CamoneTocTpoOHTENLHEE upMBL
HIVHAKT NOMHMO ITOMD elie OOHH, Me-
HEE JOPOTOCTONILAR 1 Menee hbekTHE-
HBI METOA CHHMMEHHA AIPOOHHAMHYE-
CEOTO CONPOTHENEHHA . OH 3aK0UaeTCR
B NOKPEITHH NOBEPXHOCTH camMoOneTa
"eM-To Hanoaobue akynbelt koxu. BoT
YM¥E B TEUCHHE DAOA NET CAMOAETOCTPO-
HTENbHEIE GHPMBL MPOBOOAT HCNLITA-
HHA AEHTHI, HIFOTORACHHOHN KOHLIEPHOM
IM 8 CenT-Tlone, NOBEPXHOCTE KOTO-
pof NOKPH T MEKPOCKOTTHYECKEHMHE Ipe-
BeKaMH W KAHSRKAMH.

TMNMonoGuo rpyboll Kome AKVIB, ITH
Menbuaiiune pebpbilUkH  YMEHBILAT
Tpenne, obycnoanensoe TypByeHTHOC-
Ty, OnHako pebpeimkl Mexee hdex-

THBHBI, YEM JaMHHapH3aums obTeka-
HHA: OHH CHHMAKT 3P0INHAMHYECKOE
CONPOTHENEHHE Boero Ha 2T, TIpw no3-
HHKHOBEHHH  TYPOYMEHTHOCTH  OHH
MMk CMAMYaI0T 8¢ BOAAelicTBHE H HE
MOMYT  BOCCTAHOBHTE MOTPAHHAYMHBIR
cnof 10 COCTOARKE NaMHHAPHOMO NOTO-
ka. TexoDenyvaHBaHHE TaKOro NOKpel-
THR Takke npeactasnser cobofl aHawn-
TeNbHbLIE TRYIHOCTH. Tepconany aBHa-
KoMnauuii, BEpOATHO, He BYIeT nocTas-
NATH BOALILOTD YIORONLCTEHA Henbxo-
AHMOCTE OTAHPaTE NEHTY H CHOBa TIUA-
TENEHO HAKNAALIBATE €€ Ha T0BEpX-
HOCTH CAMOMNETA NPH KAMA0H NEPHOIH-
YeckoH npoBepKe.

Tem He MEHEE NOKa elile HHKTO He co-
BHpaeTCA NOAHOCTEH) OTKAILBATHCA OT
3T0# nenTH. OHa, ouesHoHe, MOrnd Onl
NPHMEHATECH I8 TEX YYacTKOR NOBERX-
HOCTH CcaMOneTa, roe HEBDIMOMKHO
obecneyHTs OTCOC NOTPAHNYHOTO CRIOA,
HanpuMep, Ha Oonbiuell YacTH NoBepx-
noctH drosennma. Airbus Industrie,
NPHMERY, YHKE MPHMEHRT TAKOE NOKPbI-
THe Gonee wem Ha T0% cBOMX 3KCnepy-
MEHTANBHBEIX CAMONETOR.

Boaayx — He eO0HHCTBEHHAN TEKY4as
cpega, roc pedpLlUKH OOKAIANH CBOH
uennsie kavectea. Kopnyc axT Stars &
Stripes 8 1987 r., YCNELWHO OCYLIECTRHE-
wefi cROM MONBITKY BHOBE 3ABOEBATH
KyGor Amepuxn, Ooin nokpelT neHTol
npoxasoncTea Gupmel 3M. CHiokenne
COMPOTHBNEHHA TENEPh MOMET CTATh
rNasHBIM HAONPABICHHEM TOHKH HA CO-
JNaHMe aBHanaftHepa ¢ HARTYYIIHMH
NETHLEIMH KAYSCCTBAMM .

Mpu Cruxe



Tennenunm PAa3BHTHA 4acC

I'DOMH3INKH

B NMOUCKAX BOJIH

Paccenn Pyten

POCTPAHCTBO — 3TO HE MPOCTO Mmy-

I I CTOTa MeKIy 3emeil W 3Be3gaMu, HO

3TO H He NYCTOTa MEKAY IEKTPOHOM

1 A0poM aTtoma. DTo CroXHaA cpena, bonee

yIpyras, uem pe3HHa, H Dollee NpouHas, uem
CTalb.

[MpumepHo 75 ner wazan Ansbept Diimin-
TellH noHAN, 4YTO NMPOCTPAaHCTBO npHobpera-
eT onpenencHHY0 GopMy MOO BIHSHHEM Ha-
xonsaulefica B Hem Maccel. Hame Connne —
caumkoM cnabwiii obwexT, uToOBI 3aMeTHO
HCKPHBHThL MNPOCTPAHCTBO, HO BOT, HamNpH-
MEpP, YepHAA ApIpa AEAeT 3TO C JIErKOCThIO.
HeGonpluas uepHas aObipa HMeeT Maccy,

paBHyro Macce Tpex COnHL, OrpaHH4YeHHYIO
chepoit B 10'? pas mensiuero oosema. Ciy-
YHCE [BYM 4YEpHBIM [bIPAM CTOJKHYTBCH,
OHH MCKPHBAT, CKPYTAT H 3aBsXKyT Ipo-
CTPAHCTBO B Y3/Ibl CTOJIL CJIOXKHBIM 0Opa-
30M, YTO MPEACTABIATHL 3TY KApPTHHY Teope-
THKW Hauaau JHIUL COBCeM HenapHo. Takue
KaTacTpodHyeckHe CTOJIKHOBEHHA MOTYT MO-
CIIYVEHMTE OCHOBOH OIs OKOHUATEeNBHOM Mnpo-
BEPKH Hanbollee M3OUIPEHHLIX NOCTPOCHHI
DiiHuTelina — ero obmieii TeopHH OTHOCH-
TeNBLHOCTH.

[Mlocne mHOrHXx JIET UENeHanpabBlIeHHLIX
HCCMenoBaHui H pAda OTOCIBHBIX MOMNBITOK




YueHble HafelOTCA MCCnepoBaTh NPUPOAY TArOTEHWURA

M panbHue pybexu BceneHHow, peructpupys

rpaBMTalWoOHHbIe BONHbI. Mpasutenscteo CLIA

obewano um Beigenuts 211 mMnH. gonn.  Ha co3gaHue

ABYX [eTeKTOPOB KWNOMeTpoBbiX macwrabos. Xger nu ux ycnex?

(M3NKH, HaKOHel, FOTOBLI K MOCTpOiiKe He-
oOLIyHOrO Tenmeckona, KOTOPBIH, BO3IMOMKHO,
MO3BOJIHT HM HauaTh HabOnwonecHHs 3a ABNe-
HHAMH, OehOPMHPYIOIIMMH MNPOCTPaHCTBO.
OnHako B oT/IHYHe OT moboro apyroro Te-
neckona 3ToT npubop Oyaoer perucTpupo-
BATE HE INMEKTPOMATHHTHYKY DAIHALHIO,
T. € CBeT, PAOHOBOJHLI, TaMMa-JIy4Yl H OpYy-
e HINYYEHHE 3NEKTPOMATHHTHOIO CIeKT-
pa, 4 rpaBHTAlHOHHBIE BOJIHBI — He3Ha4YH-
TelbHEIE HIMeHeHHs GopMBI NPOCTPAHCTEA.

ActpoHombl yxe HabmonaroT 3¢dexTs
BITHAHHA TIpPaBHTAOHOHHBIX BOJIH, HO HH
ONHH W3 MOCTPOEHHBIX 00 CHX MOpP HHCTPY-

MEHTOB He Obil JOCTATOYHO YYBCTBHTE/Ib-
HbIM, 4T0OBI 3aperMcTpPHPOBATEL BOJIHBI He-
nocpeacTeeHHo. CornmacHo TeopHH DiHLI-
TeiiHa, rpaBHTALHOHHLIE BOJIHBI PAaCIpPOCT-

ABE YEPHBIE OBIPhI, wicyuwas zpasumayuonnsie 60.-
Kbl, QGUXYRICR RO CRAUPAAIN OMNOCHMEIsNO Apye dpyaa.
Ha pucynxe npocmpancman npedcmasteno NexuM YRpyaus
Aucmos, nodobusis cemie das bamyma. Besxult odsexm,
obsadarowull maccoll, xax, ckaxes, HIOOPIXENNBIE I0ECH
meidsl, deflopMupyem RpOcMpPaNcmen, m. & NCKPUSIIEm
cemey. Kawdas wepuan Osipa pacmazusgem cemyy do He-
cxonesnocmu, Kozda wepubie Jwipsl OGUNXVMCA SOKPYE
dpye dpyea, wacmb uckpledenull PACAPOCMpARSEME om
HUX 8 énde 2DAsuMANNONNBIX B0AM.
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padfliOTCA OT NOPOOHBLUIETD HX HCTOM-
Huka noaobeo pROH HA NOBEPXHOCTH
sonsl. [Mo Mepe TOrMO Kak BOMHbI YXO-
OAT BOE OANBIE B MPOCTPEHCTBO, OHM
ocnabesaior. Ho B oTnHuMe OT nmex-
TPOMArHWTHEIX TPABMTAUMOHHBIE BO-
NHBI HE FATEPHHBAIOTCA IBE3NaMH HIH
KOCMHYECKHM dMycopomM». He 3anep-
WHBAKOTCH OHH W 3emnefi, KOroa npu-
OwparT K Hamel niaHReTe

Takam ofpazom, ¢ NOMOWBLK 9yB-
CTEHTENBHOTD OETEXKTOpa, BoOOWE ro-
BOPA, MOEHO HabmopaTe rpaBHTAUH-
OHHBIE BONHBI, OMéHL cnabo caEMalD-
He W PACIMPAKIIHE NPOCTPARCTRD
marepiio. Hanpisep, ecim Gul rpaes-
TAUHOHNBIC BOHE OT JIBYX CTRNKHBA-
HOLUHXCH MEPHBEIX [LID B VIANEHHOA ra-
NAKTHKE OPOLLITH Yepel QETEKTOR ILTH-
HOfl B KHAOMETP, HAXOOAWMACA Ha
Jemne, AnMHA NETEKTOPE HIMEHHTECH
Onl MeHes seM HA OOHY METUTHAPOHYH
merTpa. ITo npumepwo B 1000 pa3
MEHBILE AHAMETPA ATOMHOID RADA.

Cefluac rpynna ¢mankos #3 HKanw-
POPHHACKOrD TEXHOMOHYECKOTD MHC-
TatyTa (KTH) # MaccauyceTekoro
TEXHONOrHYecKkoro MHCcTHTYTa (MTH),
poarnaenseman Poxycom Bortom, Ha-

AesTcA «NOAMaTLY NEpEYI0 BONHY, a
2a Hefl W apyrue. B Teuenne Gnnuxafi-
LMK MATH JET 3Ta TPYNNA TNaHHpyeT
NOCTPOHTE OBE YCTAHOBKH B PAIHBIX
konuax CIHIA, copepskanime camsle
Oomeirie B MHPE HHTEPdEPOMETPBL.
Kaxpooe veTpoHcTEO OYOET reHepHpo-
BATE HHTEHCHBHBIE Na3epHBIE MYHMKM,
KOTOpLIE JONXHLI PACTPOCTPAHSTHCA
BNEpen-Halan BooIE JByX nyTeR oam-
Holt 4 kM H wHTepdepHpOBATE APYT C
OpYToM B HexOTOPOH Touke, Ecnv rpa-
BHTANHOKHAAE BOMHA AOCTATOMHOR am-
AANTYOL APOXOAHT Yepe3d TAKDE YyCT-
pPORCTBO, PACCTOSHHE, KOTOPOE MPHXO-
OMTCA NpPeoooncBaTh My4YKaMm CBETA,
HOCKONBED HIMEHACTCH, B PEIYNLTaTE
YEro MCHRETCH  HHTepdepeHuMONHAR
KapTHHA.

Pacnopsserie, no KOToOpoMY Ha
CTPOMTENBCTRO  YCTAHOBOK  AOTMAHLL
OLITE BBIOENEHL] MEPBERIE CPEICTEE,
OoOMHcaHo mnpesnaenTom [lwopmres
Byiuest B oxtabpe 1991 r. [Monwas
CTOMMOCTE MNPOEKTA; HIBECTHOIND KAk
lpasuTauHORHO-BONHOBAR obcepeaTo-
PHA © Ja3epPHEIM  HHTEPQCPOMETDOM
(Laser [nterferometer Gravitational-
Wave Observatory, LIGO), cuennsaet-

ca B 211 mnn. gonn. Ecne rpynma
LIGO pocTurHeT ceoeli OEnM M eciH
COBRDEMEHHBIE PACYETH OKAKYTCR BEp-
Hid, MHTEphepomeTpel OyoyT mocTa-
TOMHO YYBCTHBHTEMBHBIMH, yToOLI pe-
rHCTPHPOBaTh PaBUTALAOHHEIE BO-
NHbI, HINYYACMbIC NapoOR CTANKH-
BAIOLHXCA HERTPOHHLIX 38€3A. B 3ToM
CYyYae K KOHOY TeKyIIer) JecATHIETHA
MOTYT ObLITE NOAyYeHEl NepBLIe MPX-
MBIE MOOTBEPHICHAA CYLIECTBOBAHHA
rpaBHTAUHOHHEIY BONH. Ho sTo eme
Gonee pawwHo, Gnaromaps ITOMYy npo-
EKTY HCCNENDBATEMH NMONYYAT BOIMOM-
HOCTE BIrMAHYTE Ha Beenewnyio noa
HOBEIM «YTJIOM 3IDEHHAN.
PerncTpupys rpaBRTAUHORHBEIE BO-
JIHBI BMECTD INEKTPOMArHHTHOID W3-
NMYYCHHA, YYEHBIE CMOTYT CIEIHTh Kak
33 APKHMH OOLEKTAMH, TAKHMH, Kak
BIOPDBABILIHECH 3IBE3ILI, TdKE H 3a TeMm-
HbIMH, K KOTOPBM OTHOCHTCH YepHEIE
obipsi. Ecnm yueneim Dyoer comyT-
CTBOBATH YOaua, OHH CMOryT OTEDBTE
HEHIBECTHBME HeDeCHBle Tena HiH ke
IPABHTALMOHHEIE BOMHEL, HINYYEHHBIC
B «MOMeHT TBopeHusw. «H rayboko
Bepo, — Bockimuaer Borr, — uto
LIGO sofiger 8 mcTopmio He Onarooa-

PervcTpauma rpaBMTALMOHHBIX BOJIH

CAMOMHOCTE HAOMOQEMMA MPABMTAYMOHHEX BONH OCHOBAHA
HE TOM DOCTORTENRCTEE, YTO OHK CHMHMAEIOT W DACTAMWEANT
MPOCTPAHCTED W BaacTeo, MpegocTaamm, £ NPpAMapy, rpaem-

TAUMOHHYIO BORHY, KOTORGA NPOXOAWT Yapal ANMHHLIA UMAMHER
(e, cxemy chpaea). Korga sonwa PacnpOCTPAMRETCA OT OfMONG
KOHUA WWNMHGEE 00 QPYroro, OHE WCKPMBNAGST UMNMHELP HEOOWHE
KQBD B PE3HkIX HENDARNEHWAX. BonHa MoMET CHMMATE BRWBCTEO
E OAHOM HANDABNEHMM, DACWMEAR &0 B NEpReHgHKYARDHOM.

Fpynna LIGO wageeTcR obHBPYMWTh TRPEBWTALMOHHLIE BONHLI,
MCMICNEIYA CHOMHEIR WHTERDEpOMETD, NOQOOHLEIA HIDOPAMEHHOMY
HWme, Ma’sepHLA CBET NPOXOQWT 4YEpE3 JEDKAND MHOTOKRATHOMD
OTPAMBHMA ¥ NAfaET HE OABNWTENE MYyukd. 3aTewm CBOT BXOOWT B8
ofMH M3 pesodaTopoR Patpr—lepo, KamablA K3 KOTOPRIX COCTO-
HT M3 YACTHYHD NPONYCKENUWETrD | NONHOCTED OTDAMAKILErD J8D-
KEn. CEAT OTpAMAETCR MHMOMD PAl B PA3OHATOPEX W 3ATEM NPOHW-
KEBAT HApyMy YOPE3 HACTHYMO NPONYORAOWMe Jepxana. PasoHaTto-
Disl M MPKAND MHOMOKDATHOND OTPAMEHMAR BRAKYEHLI B CxaMy ONA
Toro, 4Tobbl HAKENNWEATE CBAET, MNOBLILETE MOWHOCTE W YBBAHYWH-
BATe YYBCTEMTENRHOCTE YCTPORCTEA,

Mywrs, BEILBQUME M3 KAMQOrD PEIOHATODA, MagaoT Ha AenK-
TNk My4ka, rge cENagsBaKTes. BONsWan YacTh ITOTD CHEETE Ha-
NPaBNASTCA OOPATHO K NB38pY W © NOMOWELID 380KANA MHOMOKDAT-
HOPD OTDAMOHWA NOCHNBETCR CHOBA B MHTEpCOpOMETR, FEe Npo-

NONHOCTLIO
B OTPAMAIOWME 3EPKANA

YACTHUYHO
MHD?-ET&“G ro W MPONYCKAILWE
neﬁcmﬂ& hn"‘"‘ SEPIARA
nasep-ﬂ-‘-74~’~ﬂ—(—>—[|
AENWTENE

NYYKA  OETEKTOP

=3

COCTansHan YacTe

Yect MNOBTOPMETCR, CYMMBpHOrD CcBETa
AOCTHFEET OETEKTOPE, KOTOPLIA WIMEDRET &r0 WHTEHCHEHOCTb.
Korga cunesas rpaBvTEUWOHHER BONHA Oy0eT NpoXOgMTE Y8ped
AETEKTOR, CMATHR W pacTAMEeHHA npUiopa CTEHYT BRATE HE
SCNOMN SHE= BR0PRBWETOCH HADYMY CBETE Ha genwTeneB peayne-
TaTe [EeTEKTOp 3apErvcTpMDYET NPONCHOSHWE TDEEMTALWOHHOM
BONHE KaK WIMEHEHWE WHTSHCHBHOCTH CBETA

(= |
oy




B NOMCKAX BONH

[

pPA ABORAHBIM @ HEATPOHHMM 3IBE3OdM,
HEPHBIM [BIPAM HIH YeMYy-HEDYIE mo-
nobHoMy, & Gnaronaps TAKHM BelnamM,
O KOTOPBIX MBI CEAwac Oaxe HE NOgo-
IpEBAEM K.

MuorHe vyueHEIE HE pPaigenAoT
onTuMEIMa rpynne LIGO, B sokpyr
BOMPOCA O UeNecoobPAIHOCTH NpoeKTa
BenyTea wapkMe nebatel. XoTA Tedpe-
THEH MOryT PpPacCMHTATE aMMNAAETYLY
rpaBHTALHOHHEIX BOMH, KOTODBIE O0-
MAHBl HOTH OT OBYX HYepHBIX [ObIp, OHH
He JHAlOT, CKONBKO TAKHX CHCTEM Cy-
MecTeYeT. EOWHCTBEHHBIM  HCTOMHH-
KOM TpaBHTAUHOHHLIX BOAH, ANA KOTO-
PhiX MOMHO HAOSKHO DACCYHTATE 0Da
NapaMeTpa — YHCIO HCTOMHHEOB H
HHTEHCHBHOCTE BOJIH, HBARKOTCH HEl-
TPOHHEIE 3BEILl B [ABOHAHLIX CHCTE-
Max., OOHAKD HHEKTO He MomeT OnTh
yeepen, yTo ycranoeka LIGO oxamxer-
CA JOCTATOMHO MYBCTBHTENBHOH OIR
roro, STobs Bx oBHaDYEHTH.

Jdedext Teopun DdsauTeiiva?

Oo mepasHero spesesd He Obino
VBEPEHHOCTH B CYIIECTROBAHEM FPARMH-
TAlHOHHEIX BONMH. COMHEBANCA H CaM
Dinwredn. B 1916 r. 8 pameax obued
TEOPHH OTHOCHTEMLHOCTH OH MNPEano-
NOM¥HIT, YTO IPABHTALUNOHHLIE BOMHB H
CHMIEl [PABHTALUHH C¥TE NPOABNEHHE
HCEpHBNEHHA npocTpakcTsd. Ha npo-
THXEHHH  OBCATHNETHR  TEODETHKH
APOCTHO CNODHAH O TOM, PEANLHEI NH
rPABMTALHORHEIE BOMHEL WITH 3TO CBOE-
ro ponga gedexTt TeopHM AHITERHA,

31H  nefarel  jacTraBHNH | ApTypa
DLIHHTTOHA, YBH HADMKOOEHHA nomn-
TBEPOMNH oDIIVHD TEOpHHY OTHOCH-

TEABHOCTH, 3aAMETHTE, 4TO TDABHTALMH-
OHHEIC BONHLI «PACTIPOCTPAHAKITCA ...
CO CEOPOCTEIO MBICTHG!

B 3-x rogax TEOPETHKH HAKOHEU CO-
LWAHCE BO MHEEHHH, YTO TPABHTanHOH-
HBlE BONHB! OeACTEHTENBHO CYLLECTBRY-
wr. B 1957 r. Oxoied Bebep, dHaux
H3  MopHneRACKOro  YHHBEPCHTETA,
APHCTYNHA K COINaHHK [ASTEKTOpa
IPABHTAUMOHHBIX BonH. Ero ocHoB-
HBEIM EOMOOHEHTOM OB CATOWHOMN
UHTHHAOD BECOM HECKONLKO TOHH, NMOIO-
BELIEHHLIR B BAKYYMHON KaMepe W B
MAKCHMANBHON CTeneHH HIONHPOBAH-
HEIM OT BHemIHHX BEOpauHii. Paccvort-
PEB BOE BOIMOKHEIE HCTOYHHEH [DaBH-
TAUMOHHOND HIYYEHHA, HIBECTHBIC K
ToMmy Bpemend, BebGep Hawen, uro
GONLILHHCTBO M3 HHX OOMMKHO HIMY-
YATh IPABHTAUHOHHBME BOJTHBI C YaCTO-
Tofi owono 1000 umknos B cexkyHmy.
Hixoon w3 3Toro, od Bmibpan paise-
pui, OpMy W COCTaE LUHNHHIpE TAKH-
MH, 4ToDM TOCNeORHA pe3oHHpORAN
(nonofHo KAMEpTOHY) ¢ BONMHAMH YKE-
JAHAOR YacTOoThi,

Ecni npoxonAmias BolHE BBIIOBET
PACIUHPEHMe UHIHHOpA, & 3aTeM ero

UHNUHAPUYECKWIA AETEKTOP fein NocTpOeH CNeUWansHO GRA pPerdcTpaymm
MPAEMTALMOHHBIX BONH, MPARBMTALMOHHAR BONHAE, NPOXOOAWAR Yepes QeTexTop,
AOMMHA CoIgaBaTe ASOpMaLMK ANIOMHUHWEBOrD UWNWHPE, NOJESLEHHOrD B Ba-
KyyMHOR kamepe, [ecopMauuK W BUOPaLMKH MOMHO 33perucTpHMpOBATE. Cneuyw-
aneHoe obopygoeanwe B natopatopuu CTaH(rOpECKOrs yHHESDCWTETA oxnamga-
ET UMNHHAP A0 TeMnepaTtypel 4K, NOIBONARA CBECTH K MUHUMYyMY BEpeQHeIe BuGpS-
LM, BEIFLIBSEMEIS TEMNOM.

CHATHE, CHeUHANBHOE VCTPORCTEBO Mpe-
obpasver 3TH ene JAMETHBIE CMCILICHHA
B IEKTPHYECKHE CHIHAmNbI, KOTODBIE
MOTYT OBITL HIMEPEHBI. AMNNHTYOA
BOMIHE OON#HA OBITE CHBAIAHA C© [e-
dopmaumedi UHNHHOPE (HIMEHEHHEM
OMHABI, OeNEHHBIM HE LNHHY UHITHH-
opa). Cpoenap HECKONMLED MOOENTLHBIX
obpaiuoe, Bebep ocTaHOBHNCR Ha
ABYXMETDOBOM OETEKTOPE, KOTORbI A
Obin cnocoben HIMEpATH NehOpMAaLEA
pemmumioft 107", uro cocrasnsno
0, DOOODOO00ODNMN02 1.

3a ppowemume 35 ner Bebep me-
CKOABKD pa3s coobman o PETHCTPALIAH
cobLTHH, KOTOPLIC, MO €r0 MHEHHIO,
obYCNOBNENE TPABHTAUMOHHBIMH BO-
nrami. Ero manbonce WIBECTHEIE De-
IYNLTATE, NOAYYEHHEIE B 1969 r., Kak
GVATO NOKAIWBANH, YTO FPABHTALNOH-
HEIE BONMHEI HINYUAKTCA H3 UCHTPaE Ha-
wefi lanaxktHkn, Tlocne coobuleHHA
Bebepa 8o mHOrHx nabopaTopHAX MH-
pa DRINH NOCTPOEHB! CNOMHBIE LIMAHK-
NPHYECKHE OETEKTOPRI, HO HH B OIHOMA
H3 HHX He ObLLT0 MONY4YeHO CTATHCTH-
HECKH IHAYHMBLIX CBHOETENBCTE CY¥-
MIECTBOBAHHA TPABHTALHOHHBX BOITH.

Tem He meHee NMHOHEpHEIE paboTh
Befiepa RPAOXHOBHAH ODYIHX WCCNeno-
paTenel. Boxope nocne Toro, kax Be-
Gep mawan nyOnMKOBaTL coobLWeHHs O
NoAyYeHHEIX MM peavneraTax, Palinep

Befice, xorophifi B HARCTOALIEE BpEMSA
ABNSETCA OJHHM HI BEOYIIMX HCCHEno-
patenedl no npeekty LIGO, npacTyman
K STEHHK KYPCA TEODHH OTHOCHTENL-
HocTH B MTH. Ero crvoeATsl HaXoIn-
MHCE ToR GONBIUHM BREYATACHMEM OT
pabor Bebepa, nosromy Beficc nonm-
ranes Habttin npoctofl cnocob, uTobm
O0OBACHATE 3TH peiyneTaTel, MMeHHO
TOrOa OH W NPHIIET K MBICTH HCMO-
Nb3IOBATL ANK PErHcCTPALME rpasHTa-
UHOHHBX BONH CBETOBLIC Ny4kH. (B TO
spems Beficc He awan, uro Bebep w He-
EOTOPLIE APYVIHE HCCNEAOBATENH TAKMKE
PAIMBILLAAIH 0D HCNONLEIOBAHEK CBETA
ong  oDHAPYKEHHA [PaBHTALHOHHBIX
BOJTH. )

[MepBbif OETEKTOD TPABHTAUHOHHBIX
BONH, B KOTODOM HCNONBI0BATHCE CBE-
TOBLIE TYukH, Ol nocTpoed 8 1971 r.
Pobeprom DopeRapoosM ® ero KOMNEra-
s #3 Hocnegosarensckoit nabopato-
pun Xsiogweca. B ero ocuosy Dmina
MONOMEHZE KOHNCTRYEUHA HHTepdepo-
METDE., KOTOpEIH aMepHKaHckHA dmink
Anebepr Mafikenscon wioGpen %0 ro-
namMH pasee, TobbLl JOKa3aThH CyIlecT- °
BOBaHEE KocMHueckoro widupan.

B coppeMeHHOM BHOE HHTEphepO-
MeTp MafkenescoHf cocTOMT M3 naje-
pa, OeNHTENs NYYKA, OBYX 3Jepkan M
doToaeTekTopa, obpaiyiownx durypy
B hopme kpecTa. Ecnu nasep pacnono-
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¥rnosan CTaHUWA BMeauwaer BakyymHEl® CUCTEMEI NPOTAMMBAKTCA
nazepsi, JENUTENH NYYKoB HA YETeIPE KUNOMETpa
WM YACTE 3JEpKan B ABYX HANDABNEHWAX

BCEX WACTW WHTEPHepOMETpOB.

skKamepsi
rEY30B-0aTYHMKORS
COQBQMAT YACTHYHG
nponycKanuyue
Iaprana

: Bakyymuan TpyGa
aJMArOHENBHLIE KAMEDLI* “MpONYCKaaTs NalepHuia
COOEpMAT OenKTenw nNy4qKy BCeX WeCTH

nyYKos, WHTEpepOMETDOB.

Nasapel «MogyNKH ropU3ICHTANBHOMD
reHepupyoT BOCTYNas COfepMmar
CBET  pPaINMYHBIE ONTHYECKWE
KOMMOHEHTBI.

il
MNogeeMHell MEXEAHWIM NO3IBONABT
|-| HIBNEYE W3 BAKYYMHOW CHCTEMbI
HIONMPYIOIYID YRNagKY
. H ONTHYSCKHME KOMNOHEHTE.

Hsonvpyowan yknagka
HEe AaeT HWIKOYACTOTHRIM
BUOpALMAM [ORTH

A0 ONTHHECKWX
KOMMOHEHTOE.

Kpuiwky

ABOIAYWHOID JaMKas
MOMHO COBMIMaTE

C YEnsi OTCeYs
BAKYYMHYK CUCTEMY,
KOrga onTHYSCKHe
KOMMOHEH TR NOGHWMaIOT
Bhilie TPpYOBI.

YacTHyHO nponycraxiues
JBPKAND NPHBBLWEHO
K M30NMPYROWeR yrnagke,
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MpoMemyToOMHAR CTAHUWA COOQepMuT
NONHOCTED OTpAMAKNUWE Jeaprana
REBYX OBYXKMNOMETROBLIX
WHTEprepOMETPOB

WeEH, CKAWEM, Ha JANATHOM KOHLE Kpe-
CTa, TO [ETEKTOP HAXOAHTCA HA HOM-
HOM KOHLE, 3IEPKANA pPaIMEIEHBl HA
BOCTOYHOM M CEBEDHOM KOHLUAN, & ne-
NHTENE Ny4YKE PacnonaraéTcd B cepe-
nuHe. Tlywor masepHOro cBETa NpPOXo-
OHT CHayana 4epe3 [OenHTels, KOTO-
PR HanpaBnEeT NOMNOBHHY CBETA K
CEBEPHOMY IEPEANY, 3 NOMOBHHY K BOC-
ToYHOMY. (02 3epxana OTPamAT
CBET, NOCEHTAR ET0 BAOMAE TEX WEe My-
Tefl K JenMTENE. 3N0eck NyukH CKNAL-
BAKOTCA W HANDABNAKITCA B METEKTOD.

YTo waMepHT NeTEKTOD, IaBMCHT OT
PACCTORHHA MEXNY NeMHTENEM MYYKa
o 3epkanasu. [1pH onpefened By pac-
CTOAHHAX MEHIY KOMMNOHEHTAMM CHC-
TeMbl rpeOHH CBETORMY BOJIH, HAVILHX
¢ WCeBepa», NOCTYNAKT HA OEMHTEN:
CHHXPOMHO ¢ rpebHAMH BONH, HOYLIH-
MH ¢ wBocTOKan. [pebun xak Gw you-
MMBAKOT APYT APYra, B pEe3ynbTare 4e-
ro VBEMHMHBACTCA HHTEHCHBHOCTE CO-
BOKYTIHOID NYYKA, KOTOpRIA nanaer Ha
gerexTop. EcnM e PACCTONHHA MEMIY
OenHTeneEM H K ObiM ICDELTOM HIME-
HHTE Ha NONOBHHY OAHHB CBETOBOR
BOMHEL, To rpefHM BONMHEL OT OOHOTO
IEPEANA NPpHAOYT HA OeNHTENL OAHOBPE-
MEHHO ¢ BNAAHHAMH BOMHBI OT OPYro-
o 3epxana. B aTom cniyuae JBE BONHBI
TACAT np}rr Apyra H CBET Ha _.EI-EIHTDP
HE NOMANaeT.

MNpr neTekTHPOBAHWH TPABHTALHOM-
HEIX BOAH 3EPKANA YCTAHABIMBAIOT Ta-
kMm obpazom, uTODR CBETOBEIE BO-
NHbI TACHAH apyr apyra. Oaoako rpa-
BHTRUHOHHAR BOAHA, NPOXOAALLAR
yepel HHTepdHepoOMETP, OOMAKHA He-
CKOMbBKO HIMEHHTH DPACCTOAHHE MEKIY
KOMMOHEHTAMH CHCTemel. B peayneTa-
T€ KAKOE-TO KOMHYECTBO CBETA Nona-
08T HA OeTEKTOpR, KOTODBIA 3apers-
CTPHPYET ONPENereHHoe  HIMEHEHHE
HHTEHCHBHOCTH  CBETd, NpONOpuUHo-
HAMBHOE AMOMHTYAE PABHTAUROHHON
BOMHEL (CM. BCTABKY HA ¢. T4).

BONBUIMHCTED  IKCIIEPHMEHTATOPOB
nonaranM, 4To uHHTephepOMETpRI OKa-
#WYTCA Donee uyBCTEHTCNBHBIMH K Ipa-
BHTAOHOHHBIM BOMHaAM, “EM LUHITHH-
ApHUECKME OeTeKTOpbi. Peakiind HH-
TepdepoMeTpa  ONpEOENAETCA  CKO-
POCTREI) CBEeTd, TOrfda K4k PpeakuMsa
KEOMAOCHEHTOB LHTHEADHYECKOTD OETEK-
TOpE ONPEIEN"eTcd CROPOCThID IBVEA.

ACTpOHOMMMECKHI OeTeEKTOp
XoTa nepBBie OETEKTOREI-HHTEDgE-

pomMeTpEl GEITH npumepHo B 100 pa3s
Bonee WyBCTRHTENEHE], WeM WHIHHIDL

Befepa, HH oame W3 HHX He obHapy-
MM TPABHTALUMOHHBIX BONH. Tlo Hpo-
HHH CyaLDBl eNHHCTBEHHOE yOCAHTE b-
HOE ﬂﬂmwe CYLIECTBOBAHHA
IPEAEHTAUHOHHEIX BOMH MOCTYNHAO He
OT  NeTeKTOPOE  IPaBHTALHOHHBIX
BONMH, & OT pagwoTeneckonos. B
1974 r. acrponomsl [wozed Trnop-
mn. ® Paccenn Xanc, paboTasuiie
Toras B MaccauyoeTckoM YHHESDCHTE-
Te B AMmxepcre, o0Hapy®HIH wHelt-
TPOHHYIO® 3IBEIIY, HIBECTHYH Kak
PSR 1913 + 16, HabnioaeHHA KoTopof
C TEX NOp AAnH CePbeIHbIE KOMMYECT-
BCHHbIE [AHHLIC, CBHACTEIBCTRYHILLHE
B MOfk3Y CYLUIECTROBAHMA TPABHTALM-
onHsix sonu. [Monobuwo apyrim Heit-
TPOHHMM  3Besfam, PSR 1913+16
HMEET MACCY, HECKONBED MNpPesbIlIam-
iy Maccy Conmua, ckaTvio B ofepy
nHamerpom menee 10 km. [Mpu Taxod
NNOTHOCTH  BELECTRY «ymobHO» Cy-
LECTBOBATE B BHAC HeAlTPOHOR, OTCHY-
0@ W HaiBaHHe IBCIbI.

O6twesr PSR 19213+ 16 npencrasns-
er coboft THn nefTpouHON 3BE3OLI, HA-
asipaemofl nynscapom. O obnanaet
OUYEHE CHMBHBM MArHHTHBRIM NOJAEM,
KOTOpOE Bpalifercd BMECTE cO 3BE3-
Hofl. 3To none VCKOpSeT 3apAMeHHBIE
YACTHUM BONH3IH 3IBCIABI, TEHEDHDYR
MyYEH HIMY9eHHA, KOTOpPLIC HCXOORT
H1 MAarHHTHRIX NMONHCOB. I'[ym noBO-
PaYMHBAKITCH BMECTE cCD IBCINOH,
wQCBElllaf»  KocMOC noaobHO  nydy
nposekTopa. Habnionas 3TH nyukm,
Tadnop w Xanc obGHApYRHIH, Y9TO
PSR 1913 + 16 BpamiaeTcs co CKOpocC-
Thio okoNo 16,9 ob/c ¢ NOCTORHETROM,
KOTOPOMY MOFYT NO3ABMA0BATL 2TOM-
Hbie 4ACH.

Opyroe, eme BGonee weobwyHOE
ceoficTeo nynecapa PSR 1913+ 16 co-
CTOMT B TOM, 9TO OH oOpamaeTcH c
NEPHOMOM OKONO 8 4 BOKPYr 3IBe3bI-
koMnanboHa. TIpu 3TosM ero CKopocTh
nocruraer 400 000 m/c, uTO NHIIL B
750 pa3 meHblUe CEOpOCTH ceerd. B
HONONHEHHE K FTOMY DACCTORHHE MER-
Oy MNyIbCcApOM H €ro KOMNAHLOHOM B
100 pas menbllie, YeM MeskIy 3Jemnef w
ConHiies.

Mo cyuecTBy, nyNbCap NPENCTARAA-
er coboit TouneRliMe 4ackl, OBICTpO
HBMralolMecs no opbHTE B OueHb
CHABHO HCKpHENeHHOA obnacTi npo-
CTPEHCTEA (MCKPHBMACHHE COIAETCH
Donpioli  maccoll IBEIAL-KOMNAHB-
oHa). Taxue YCNOBHA ABINRKOTCA Hioe-
ANkHBIMH ATA HAGNKOOEHHA 38 PenATH-
BHCTCKHME ¥pdexTami. THAnop nosc-
HAET, 49T0 B COOTBETCTBHH C TeopHed

(i)

KOHEYHaR CTAHUWA COReDMMT
NONHOC T ﬂfpmmlqhﬁ
aepeana gne Tpex
HYaThipaXKMNOMET POBRIX
HHTEpepoMETROB.

OTHOCHTEIbBHOCTH fHWTeAHa opOH-
TANBHEI NEpHON JOJHKEH «NOCTenes-
HO YMEHBIUATHCH MO MEPE TOro, Kag
CHCTEMAa TEPRET IHEPIHIO B BHOE rpa-
EHTALHOMHEIX BOJHY.

Hauunas ¢ 1974 r. Toitnop ¢ xoune-
ramMy Habmoader 33 YMCHBILCHHEM
opouTaneHOro nepuonda. PewneTath
HIMEPCHMIT COIMACYIOTCHA C NpeicKasa-
HHAMH B NPENcnax NorpeilHOCTH Me-
Hee (,L5%. «JaMesaTenshio, 4T TEneph
MEl HMEEM [AHHEIE, MOATBEREIAIOULNE
CYLIECTRORAHHE ITOMD TOHKOTO Mpdex-
TA, KOTOpLIA, KAk cuMTan HmuiTedin,
HHKOT[Ia HE YAacTcA obHapymHThr, —
oTseuaer Tyinop.

K coxanedilo, rpaBHTALMOHHLIC
BEOIHbI, HanyYaemMble obpeRTOM
PSR 1913 + 16, cnimikosm cnabel, 4TO-
661 WX MokHO OBINO JAPErHCTPHDO-
BaTh ¢ NoMowWe uUHnEHEIpa Bebepa,
CYLIECTBYHMLNY HHTEpDEpOMETPOR M
nase nerextopa LIGO. Tem He menee
orkpeiTe PSR 1913416 nobynuno
SHINKOE NPOACNANTE PAIMBILIATE O
TOM, Kakue oDbekThi Bo BeeneHHon
cnocobHEl  MCIYCKaTE  JOCTATOMHO
CHIBHOE IPaBHTANHOHHOE HIIYUEHHE,
KOTOPOE MOXHO Gpino Gm 3apericTpi-
POBATH HAIEMHbIMH HHCTDYMEHTAMH.

OnHuM K3 BEOYWIHX TCOPETHEOB
aToll rpynnesl HecnegosaTencll (A Tak-
e [NaBHbiM COBETHHKOM NpOeKTa
LIGO) senaerca Kun TopH. B 70-x ®
80-x ronax oM W HEKOTOPBIE OPYTHE TE-
OPETHEH HI PajHBIX CTPaH NOKa3anu,
4To BceneHHam JOMEHA CONCPHEATE
MHOTO PEIHYHEIX THNOE WCTOYHHKOB
rpﬂﬂl‘!‘mm{ﬂﬂl BOMH. Hl} HM HHEZE
HE VOABANOCH CAENaTh KONMHYECTBEH-
Hhle Npeackazadns. Bo scex cmywasx
HEe XBaTano no kpaiiuefl mepe oaHoro
BAKHOTO «KHPIHYHKA» HHOODMALHH,
OTCYTCTEHE KOTOPOTO JIENAN0 HEeBO3-
MOMKHEIM NPeIcEATaHKE W MOLWHOCTH
HCTOYHHKOR, W MX 4HCTA.

HecaTe NET Ha3lal, HANPHMED, Teo-
PeTHEM monarany, 4to Hanbonee sepo-
ATHBIM HCTOYHHEOM TPABMTALMOHHBIX
BOJTH, KOTOPhIC MOMHO 3BPETHCTPHPO-
BaTh HA 3emmne, NOKHA OMTE CBEpPX-
HOBAN — BIOPBABLIARCH MACCHBHAR
3peafa. [Mo ux olleHKaMm, Kaxawf ron
B0 BeoeneHHoR NOABMAKOTCH MHITHOHLI
CHEPXHOBRIX. T8 npoCTas  OUEHEa
yOexnana, 4TOo MHOTHE 3IBEIAL [0-
NAHEl BIPEIBATECH B OTHOCHTENBHO
ONHIKHN K HaM FanakTHEAN.

OnHako 3T0 CLWE HE TApaHTHPYeT
BOAMOXHOCTH MX obHapywxcuus. Kpu-
THEH OTMENaNH, NTO acTpodiHInEH
NPOCTO HE 3HAKT B IeTANAX THHAMHKY
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IMAaBHTALHOHHLEIK BOOH,
CBCPXHOBOR, OOMMHA 3ABHCETE OT TO-
ro, NpoMCXOIRT KOMTane Ieeiibkl aCCH-

HHTEHCHBHOCT
HCNMYCKAEMBIX

METPHYHEIM ODpazoM MM Her., Co-
TMacHD TEOPHH, MOIWHEBE HCTOMHHK
rpaBHTANHOHHBIX BOMH [JOMKeH ObiTh
MACCHBHEIM EKOMINAKTHEIM  ODBCETOM
Hecthepuyeckofth GopMBI, NOACOHBIM,
HANPHMED, MAYY IR perGH, WHIHHADY
unM rantene, Bamuee BCEro To, MTO OH
nomEed DBICTPO ABHTATBCH TAKMM 0D-
paioM, uYTOCE! HECHEDHYECKAN KOMIO-
HEHTA  «BLLNENANack». Hanpumep,
apeina B opme mAua ona perGH, Bpa-
AMOUIARACHE BOKPYT cBOel npomonsHO
OCH, HE HCNYCKAeST rPaBHTALHOHHBIX
sOMH. OIHaKD, ecnH Ta #e IBE3dd Bpa-
uiaeTca, kak Gl NepekaTsIBARCH C 01-
HOFO KOHUAE HA apyroli, oHa Oynet nx
MOUIHEIM HCTOUHHKOM.

Beepuxy: Fpynna  KTH,
BEMIOYan guvpexkropa LIGO
Poxyca Borra (8 yeHrpe) u
thuavka Ponanega [puee-
pa (cnpaBa ot Borra). Bus-
3y cnesa: pynna MTHK,
BKNKOYAR huavka Paddepa
Bercca (cuagwT onpasa).
Bruway cnpasa: Kwn TopH,
TeopeTyK w3l KTH.

IMofAMasHeR B BOIHE

B nacrommee spesn TopH, beprapn
[liou w3 Kapauddckoro yHRBEpCHTETA
H WX EKOAMCrH BLUOSTAKT [ABOAHLIE
HeRTpOHHBIE 2BC3fb B KANECTBE OJHO-
ro THNA BOIMOMHBIX HCTOMHHEDB rpa-
BHTAMHOHHBIX BOMH, MOWHOCTE KOTO-
pPhIX MOMHO AOCTATOUHO TOMHO M-
CKA3aTE HA OCHOBE (yHIAMEHTANLHEIX
GHINYECKHX NPHHUHOOE, & HX MHCIO
OUEHHTE MO OaHHBIM ACTPOHOMMUE-
ckHy Habmonemuii. CucTema HI OBYX
HEATPOHHEIX 3Re3T NogobHA ramTenes,
Bpawaueficas NepneHAHKY TAPHO py4-
¥e. Ha npoTaMeHHH COTEH MHIHOHOB
ner ABe 3Be3lkl NpUENRarTCR OpYr K
OPYTY MO COHPANH, NOKE HE CTONKHYT-
CH M He coneloTen. B nocnenune mo-
MEHTH Mepen CMTHARHEM 3Be3sl SyayT
HAXOOWTLCA HA PacCTORHHH OEONO
200 kv OpYVT OT APYTd, [IBHTAACH CO CKO-

POCTLED, CPABHHMON CO CKOPOCTBED
CBETA.

[paBnTanRORHEIE BOMHE OT AROH-
HOR HEATPOHHON CHCTEMBbI, HAXOOR-
weflcs B ranakTHEe HA PECcCTOAHHH
650 mnH. cB. ner oT JeMnm, COZOAmyYT
Ha 3emne nedopMauUMH . NOpAOKA
4-10"2. Yacroma IPABHTALMOHHBIX
BONH fomgHa OLITE pPaBHA NOIOBHHE
YacTOThl OOpALICHHA 3IBL30 NO CNHpa-
NH BOKpYT Opyr Opyra. 338 HECKONMBKO
MHHYT [0 TOro, kax HeflTpoHHBIE 3Be3-
bl CONBHOTCR, OHH AONMHE BPALIATE-
A ¢ yacToroll NpHMEPHO NATE pa3 3a
CCKYHOY. 3aTeM B MOCNENHHE MIHOBE-
HHA HacToTa [QOKHE BO3IPECTH [0
500 ob/c. Taxwm obDpajom, YacTora
IPABHTAUHOHHLIN BOMH BOIPACTaET ©
10 mo 1000 umxn/c.

Odeofiusie HeATPOHHBIE CHCTEMBI
penkn B0 Beenenmmoll, ¥ obBHapyvaEHTh
HX 00 JINEKTPOMAETHHTHOMY HITyye-
HHE) TPYOHD. ACTDOHOMEI 3AHECTH B
karanor Bonee 400 nefiTponHMx IBeI,
HO nns Hamell FanakTHKH NOATHEMK-
OCHO CVINECTBOBAHWE NTHILEL YeTLIPEX
nap, BPalUaNINXCE BOKDYT OPYT Apy-
ra. Mmes B sugy 31 9eTmpe napel,
ACTPODMIMKN  PACCHMTANH, CHOMbLKO
HEATPOHHBIX 3IBE30 JOMEHO CTANKH-
BaTkcA B0 BeoencHHOR kamnosil romo.
Pamews Hapafian ¥ ero wonners H3
lNapeapn-CMETCOHOBCKOTD acTpoduif-
Yeckoro ueHTpa # Crepn PuHHeH w3
KTH HelamMcHMO OpYT OT OpPYyra no-
NYYHIH CAenyHOWYH olUeHKY: B Npeae-
nax 650 mnH. ce. ner or Jemnu exe-
rO[HO CAHBAETCH HECKONBKO map Hed-
TPOHHBIX 3BC3LO.

B Takom CAyuae no Teopus, €ciM
yeraHoeka LIGO camomeT WiMEDATH
nedopmaned nopAaxa 4. 107 2 wa
NpOTH#HCHMN TOOA, yuenme Oyayr
HMETE XOPOIIKE 1IAHCH JADETHCTPHPO-
BATE TPABHTAUMOHHEIE BOMHE OT He-
CHONBKHX OBORHBIX HERTPOHHBIX
ssean. Ha npaxtxe Heobxogumo no-
CTPpOUTE NO KpafiHed wmepe ABa netek-
TOPA B OBYX PA3HCCEHHBIX HA Donkluoe
PACCTORHHE TOYKAX, 9TO0BI PAITHYHTE
NOKANLHEIE BOIMYILEHHA OT [PABEHTA-
UHOHHEIX BOMH, A ANA ONpelencHHs
NOJIOAEHAA HCTOYHWEA Ha Hebe npH-
OeTcA NOCTPOHTE elle W TpeTHi Je-
TEKTOP.

Ecmi rpynna LIGO nofisaeT B ceOM
CETH BCONECK IPABHTAIHOHHBIX BOMH,
HIOyumx  or  gpofdoll  melTpodHoR
IBE3LI, Tuph BRIMIDACT NAPH, KOTO-
poe oH 3axmioynn B 1981 r. ¢ Hepemu-
eii Octpaigepom W3 [MpHHCTOHCKOrO
VHHBEDCHTETA. Craesxoh ARNACTCA
AUHE «XOPOIIEre KpacHOrO BhHaw,
TOopH MOCTABWI HA TO, 4TO IPABMTALIH-
OHHble BONHbI OyayT obOHApVEEHB K
2000 r. Ero sHameuuTefl Konndera co-
rAaceH ¢ Teés, YTO rpaBMTALHOHHBIC
BONHL] CYLWECTBYIOT, HO, MO €10 MHE-
HHID, TOpH NEpeolUeHHBAET MOLUHOCTh
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HX ACTPOHOMHHECKHX HCTOYHHKOB. C
MOMEHTa 3akmoueHun napuw Octpait-
KEp HE HIMEHHIT CEDETD MHEHHA. Hame-
erca i TopH seurpate napa? «H oy-
Maw, 3Ta Mrpa Ha pasHbixn, — MNpH-
IHAET OH.

HeficTedTensHO, © Tex nop kak TopH
Hawan cocraiaTteca ¢ rpynnofi Beficca
ws MTH, crpemack NepebiM 3apery-
CTPHPOBATE TPABHTALIMOHHLIC BONHE C
OOMOIILID HHTEPQEPOMETPA, MOPOCKT
LIGO paiesBacTcA  phigkamu. B
1979 r., roo cmycTR NOCNEe TOrg, Kak
Taiinop 0 Xanc npeacTaBiiM NEpPebic
HAJeHHLIE CBHOCTENECTEA B MOALIY CY-
IUECTEOBAHHA TPABHTAUWOHHBLIX BOTH,
Topx yGeoun pykoBOACTBO QMIHMECKO-
ro dakynsTeta KTH 3aHsTecr npo-
Gnemoll ux obHapy#eHHd. Boirnasuts
pabory dwamkn w3 KTH npurnacuad
Povamsoa [dpuecpa, paboTasiiero ¢
unnuHapamy BeSepa v uHTepdepomMeT-
pamMiu B ¥HusepcuTeTe [nairo.

B oTeeT Ha IHTYIMAIM YYEHBIX W1
KTH sansTeca obHapy#eHHesM IpaBm-
TAIMOHHELIX BOMH ¢ NOMOLILIY HHTEP-
depomerpor HaunoHansHw il HayuHb1i
ponin (HH®D) npucTynHn K HHAHCH-
poBadHk npoexTa. [Noanep#ka B yToill
obnact Oeina okazada n KTH, u
MTH Ha yposHe OKGNo | MAH. Oonn.
8 rog. Jdpueep w Beficc mavanu cope-
BHOBATLCA B TOM, KTO OOCTPOMT Go-

Nee YYBCTEMTENBHEIA H XHTPOYMHBIR
HHTepdepoMeT.

YYRCTEHTENBHOCTE NpHOODOB MOM-
HO  YIVHIUHTE  TMYTEM  NOBBIILICHHSA
MOLIHOCTH NA3EPOBE B YBEEIHUCHMA pac-
CTOAHHA MEeMIY IepKanaMi H JenHTe-
mem myuka. OOHAEKO HA YYBCTBHTENb-
HOCTE MOrYT BIHATE HECKOMBKD HMCTOS-
HHEOR WY MOBY, CBAIAHHEIX c
HeGOMIBUNME  HIMEHEHHAMH  YaCTOThI
MAIEPHOTD HINYMEHHS HAH HeDonbun-
MH  BHOpaUMAME, NPUBONAILHMHE K
CMELIEHHID IEPKAN H OPYIHX ONTHYE-
CKHX KOmMnoHeHToR. YeenuueHume mMoll-
HOCTH Na’jepa H ANHHEL MYUKA MORET
ocnabuTeE BNHAHHE OTHMX HCTOMHHKOB
myma, HO YCHIHThE BNHAHHE OPYIHX,

Jns ypenuueHHa YYBCTEHTEALHOCTH
uHTepepomerpa  Belice paipaboran
YCTPOIICTEA, B EKOTOPMX NaicpHbii
CEET OTPOMACTCH MCHIY OBYMHA IEPKA-
MaMH MHOTO Pa3 BAONE PAITHYHBIX DY-
Teil. DTa CcHCTeMa, HIBECTHAA Kak
ONTHYECKAA NHMHUA JANEPWEH, CVILIECT-
BEHHO NonsllUacT MHheETHEHYID NLTHHY
wHTepdepomeTpa. B O To e Bpems
Apueep pazpaboTan cxemy, B KOTOPOR
HCNOALIYVIOTCR  apeloHaTopel  Dabpi
— [Mepow, B 3Tol cHCTEME NalepHbIf
CBET OTPAMAETCH MEAKIY OBYMA IepKa-
naMi BAons oaHofl B Toll #e TpackTo-
PHH, MTO PEIKO NOBEIWACT MOUIHOCTE
HHTepdepoMETpa.

Befice IRCNEPHMEHTHPOBAN ¢ HHTCP-
tepometTpom, L-obpaiieie «nanki» Ko-
TOPOrQ — NYTh MEKIY IEPKANAMH H
OENUTENEM 0OYYEA — HMENH 4NHEY
1.5 M. Opugep e NOCTpoun M onpo-
Dosan 40-metposrifl uHTephepoMeTp.

Koraoa rpynna #3 KTH crana, kasa-
nock, nuauposaTs, Befice B 1981 r. pe-
WHN «caenaTh uTo-HMbyabk BneYaTns-
oeen, O ueneio NPHBICH: BHHMAaHHC
HH® u obecnesnTh dMHaHCHpOBaHWE
MTH on npucTynHn K feTanbHOl npo-
pabOTKe KOHCTDYKLMM M OLUEHKE CTOH-
MOCTH MHTEPOEPOMETPE KHIOMETPO-
poro saciurTaba. Ho 3THM OH cTHMY-
MHPOBET ®W aKTHBHOCTE TopHa W
Jpueepa, KOTOPBIE XOTENH, HTOOH
umenno KTH ocrasancs B apadrapae
HCCNenoRaHui.

HH® crnaoun conepHHYecTBo, Bhi-
ayose MTH w KTH wectynute B
Opaks, M ITO OIHEMEHOBANGD OMHNHILM-
aibHot Hauano npoexta LIGO. [dna
ynpaeneHus  Hccnepopanasmu  HHOD
Opradnioean CRENHANLHEI EOMHTET B
cocrase Topea, [lpueepa w Befcca.
#ITO OKAIANOoCkE aTansHofl owwnbd-
kofi», — rosoput Beificc. Tpu dwanka
NYCTHNHCE 3 [ONHTENBHBIE COOpBl O
TOM, EdKk JOMHEH CTPOHTRCA H IKCIITY-
ATHPOBATRCA KpyNHOMACIITADHBIA HH-
TephepoMmeTp.

B 1986 r. HHD dmuascupoBan npo-

1u.'|2 J 16
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Lo == NBE YEPHbIE [bIPhI
1B
= 1ot — MEPBLIA 3TAN e = KOMAANG
c < == NBE HEWTPOHHGLIE
F 0% Jioe | 3BE3fbI
¥ g
X o KANAEFOBKA 1080 f=
% 10 i
w
=
Yotk waf :
108 L o L
10°1% L e | I
100 500 1000 5 000 1 100 1 000 10 000
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CMEKTP CMELWEHWIA nokaseiBaeT, Kak NOBeIWaNace Yya-
CTEMTENLHOCTE WHTEpgepoMeTpoe KTH B nocnegHue rogel
B CRPaBHEHWH C NPELNONaragMon YYBCTBMTENLHOCTEID YCTa-
HoBKW LIGO. CnocoBHocTe WHTEpdepoMaTpa obHapyHu-
BaTh MPABMTALMOHHLIE BONHBI 3EABACWT Kak OT CNEKTRa
CMEILEHMA, TaK W OT NpWpORLl BonH. [nR KOpOTEOTS M-
NYNECa rpaBMTauMoHHONS HINYYAHKA ONpeganeHHon YacTo-
Thi HEMMEHLWES OOHAPYMWBAEMOE MIMEHEHWME DAREHD MpM:
EAWIUTENLHO CMEWEHMID NPKW DAHHOR YACTOTE, YMHOMEHHO-
My Ha KOp&Hb KBAapaTHOM M3 3TOR YACTOTHL YaKme nuKu
HE CHHAMGEKDT JHAYMTENBHD YYBCTBMTENLHOCTE YCTDOWCTEA.

CAEKTP AEDOPMALIMIW nokaseigaet omuaaeMyo YyeCTEM:
TaNeHOCTE YeTaHoBkM LIGO » BNWAHME TpeX WCTOYHHMKOB
rPaBMTAYMOHHBIX BONH. KpacHas NWHKA ‘NOKalkigasT fguna-
NaioH aMNNHTYE W YACTOT BONH, KOTOPbLIE MOFYT BbiTh W3-
MEpEHLl HA 3eMNe, ANA CRy4an, KOrga HaxoOAWMecR OT HAac
B 650 mnH, CB. NET GEE HEATPOHHEIE JBB30L! QEMMYTCA NO
cnupany K gpyr gpyry. KOpMYHeRAA NMHHMA OTHOCKTCA K
A0MMMETRWYHD KONMANCHMPYIOWEH 386308, HEXOOQRWEWCA B
100 mnH. cB. Net. 3eneHan NHHWUA COOTEETCTBYAT QBYyM CRK-
BAKWMKMCA HepHEIM Aeipam, 8 10 pas npeBwiwacymm Conw-
ue No passepamM W yoaneHHslM Ha 650 mne. cB. neT.
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HaumHaercs 3noxa rpaBUTALMOHHOM ACTPOHOMHH

abnopan rpaBuTaLMOHHEN BONHBI, YYEHEIE HARBKTCA WIYYHTE HEKDTOPBIE W3
H Hawiones larafoyudHbix ABREHMA BO BoaneHHOR! BIpLIBE MACCHBHBLIX 38830,

BIAAMOABACTEMA MOMAY HEATPOMHBIMM IBBIfaMM W CTORKHOBEHKA YEDHLIL
Akip. [nA pervcTpauMid NONEIHDR WHEOPMaUWK 00 MCTOYHWKEX TRaBHTALWOHHBLX
BONM AcTpODMIMKAM, MO WX paculTamM, HysHbl MO KPAAHBRA MEDE TDK YCTAHOBKM KM
NOMBTPOBLIX DARIMBDOE, DACNONOMEHHLIE B DaiMbix YacTAx ceeta, MNpasdTenscTeo
ClIA ywe ssigendno 235 MAH. gonn. ka npoekt LIGOD, npegycMaTpHBaKMEa cosga-
HWE OBYX TAKHMX YCTAHOBOK,

¥reapxpenue npoexta LIGD nopoguno Hagempel, 4T0 370 DHMHAHCHDOBAHWE MO
BT OKA3ATE CTHUMYNMPYOWEs BOANABACTEME HA AHANOrMYHBEIE NPOBKTEI B APYrdx
CTpaHax. B HACTOREMA MOoMEWT CLUA nagMpysoT B OONACTH, CERIAHHOA C PErHCTRALM-
BA rpEEMTALMOHHBLIX BONH, ogsako Mepmanwn, Benukobpuranua, Spasyus v MTanws
OTCTRKT HE CHMEKOM CHNEHD. MPUCTYMNKY K pRanMagyMd GonbWon nporpaMMel @M
ANOHYLL

Kamgan yCTAHOBKE QNR PEFMCTPAUMW FPABMTALMOHHEIX BOnH OygeTr copepmars
OAHO MNW HECKONEKD YCTPORCTS, HasuiBaBMEIY MHTERDENOMBTDAMK. 3T YETDOACTEA
OOCTATOMHO HYBCTBMTENLHE! ANA OOHEPYMEHWA HEDONBWWY CMBLEHMA, KOTOPLME OO
fiHbI BOSHWKATD, HOTH8 KOMACHEHTE WHTEHDEPOMETRE CTAHYT BIAHMOOSACTBOBATE
C FPasWTALMOHHON BONHOR, YYBCTEMTENRHOCTE YCTPORCTEBA CER3AHA C B0 APMHOA.
anHEHﬂﬂ TPt HHTBI:I(hEDOhETDi OOHOBDEMENHD, yYBHLIE CMONYT ONpegennTe NpW-
ENHIWTENLHOS NONOMEHHE WCTOMHWKOE MEEBMTALNOHHLIX BONH Ha Hele, TOYHOCTE Ta-
HOrg ONpegengHiR BOSPACTAET C YBEMNHYEHWEM KONWYSCTEA AATEKTOPOR W DACCTOR-
HHA MEMOY HHMM,

FepmaHcKwe W OpWTAHCKME WCCNEQOBETENK [OrCROPHNMCE NOCTROMTE TREXKHNO:
WMETPORLIH WHTepdepomeTp. DaHaKD, XOTR NPOEKT nonyYMn ogofpedue HayuHo@R of-
WECTEEHHOCTH B 08Ky CTPEHAX, BpMEHCHKOE NPABHMTENLCTAD NOKA HE BbifENHND Ha
HErd accHrHoBaAHKMA, 3 SpMTAMCKHME NPABK TENECTEEMHLIE OPraHMM3aULMK He roToBs ge-
NaTe CONWAHBENE (UMAMCOBLIE BRNAOLI B 3TOT NPOBKT.

Kapcren [aduymans — ogWH M3 GBYX OWDBKTOPOS NPOEKTA CTPOWTENLCTBA MEpMa-
HO-GPMTANCKOro MHTEpdepoMeTpa. OW BOAFNEENAET TAKME FPYNNY YYeHbIX, JaHATLIX
nepepenkod 30-METPOBOFD WHTaPMEpOMETPa, HAXODAAWEroch B MHCTHUTYTE KBAHTOROR
onTHKK cOuecTRa WM, Maxca Mpatka B Fapxwyre, <A cyWTaK, YTo OQCOpeHne Npoek:
Ta LIGO — 370 SonpWan NOQOERMKES aHanorWyHeiM 8BpONanckiid NNaHam, — roso-
pHT Oon. — ElWe BcTe WaHCk! JIABAPDAMTE NOCTROAKY AMEDWKEHCEMX W BBPONMACKUX ge-
TEKTOPOBE B OAHO BPEMA W OTHPLITE 3PY FPABMTALMOMHOR BCTDOHOMAME.

Fapmaﬂcme ¥ DpUTaHCKWE MCCNBQOBATENA HAJEKTCA HE COTPYAHWYBCTRO o0 CBO-
HMH DPEHUYICKHMA A UTANLAHCKUMA KONAETAMK, ¥ KOTOPBIX 8 NNEBHEX — CO3JEHWE
CEOBID TPEXKHUNOMETROROND WHTEpepoMeTpa. Bechod paMyyICKMe M MTANLAHCKHE
COMUMENLHEE MALE GONMHE GBINW DELMTE, TWHAMCHPOBATE MM PaboTsl N0 NPOBKTY.
Cornacro Anexy Bpuie, copykosogMTeno paHyyIcKO-MTANLRHCKOrD MNPOEKTA, CyM-
ME, ROTODAR MOMET ObiTh BbIQENEHA HA NPOBKT, «NaMe Heé NPAONKIATCA K 23 MnH.
gon B 1992 r., Ho «3eneHuih CBETs, ganHeid LIGOD, oxkaMer cuneHoe BNMAHUE HA NpW-
HATHE PEWEHWA N0 BEHHOMY BONPOCY=,

Hnovcemwe uwccnegoesateny SeiCTPO CTAHOBATCA CEDLEIHLIMM CONADMMEAMIKA B ITOR
afnacti. Hegasno oHW NocTpounK 10-MeTPOBLIA MHTEpEPOMETD B MIHCTUTYTE KOC-
MWHBCKNY MCCREAOBaHMA M acTporasTuru (ISAS). B anpena 1991 r. AnOHLBI APWETY-
AMNH B OCYHBCTENEHMID PACCYWMTAHHOMD HE YEThipE rOAa NPOBKTa CTOMMOCTEED
& WnH. Qonn. No cOAfaHWE 20-METROROND WHTApdrepoMeTRa B HauwoHansHOR BCTPO-
HOMMueCKDR ofbcepeatopur ¥ 100-merposoro gatexTopa & 1SAS. Hobywn Kasacwma,
AupexTOp Nporpasmsl B 1SAS, roeopuT, uto «100-MeTpoRLIR wHTepdpepomeTp Gypet
NOCTROEH QNA TOrg, Y4To0nl Ha0EMATE sHHMEHEDHOTD PUCKAR, CERAZAHHOMND & NPbisKOM
ot 10-METPOBOrD QETEKTOpA K OeTEKTOPY KMNOMETDOBOMD MECWTAO0A..

Dupextop LIGO Poxyc Bort KoMMEHTHDYET NpOMCXORRAWES TEKMMK crosamu: «Mpw-
wno BpEMA COpBETE MROQe.

JAIEPHBIH CBET 0TpaacTcR BIaJ-BNEPe/l MEXKIY IEPKAIAMHA B 1EMOH-
CTPALHOHHOM ONBTE B YCTAHOBKE C fHHMed 3agepwxn wa  30-merTpo-
noM uHTepdeposeTpe B Fepuanun,

BefeHne KoHBepeHunn ana  obcywie-
HHA NAAHOE B OTHOLWMEHHN NPOEKTa
LIGO. Ha konfepenunn 55 yueHsIx u
HHHREHCPOB BHLICKAIRBANH CBOM Apry-
MEHT B EKacaTensHo LIGO nepen «mx-
pH®» M3 BOCBMH  QHINKOB, HMEBLUMX
ONLIT AHDD B MCCNENOBAHMM TPaBHTa-
LUHOHHEIX BOAH, NHOO B YNpaBleHHs
KPYIHBIMH  HAYYHBMHE  NPOCKTAMU,
Hiopn Boeueno oaobpHAO  HAaYYHBIE
uenu npoexta LIGO » ofparunock kK
HH® ¢ pexomenpaumedi dmHaHCHpO-
BaTh CTPOHMTENLCTBD YCTAHOBEH.

Ho, npensugs npobnembl B ynpas-
NEHAA NPOEKTOM, 3Ta TPYNNA COBETHH-
KOB [PEKOMEHIO0BANE Takme, YToDb
HH® wammaunn oupexropa LIGO. Toa
cnyera Poxye Bort npuuan npeanome-
HHME JAHATL ITOT nocTt. Borr, wieect-
Hbifi npotdeccop dHIMKE W B NPOLLIONM
punec-npesnneHt KTH, Grun nenosonex
npooerasecHuen  «womanas MTH wm
KTH. O noneiTancd «nepexHHuyTE
mocTHE mMekay MTH u KTH» » noa-
BT KOMaHIIR MYHHTENLHON ne-
penenKe

Opusep, Beiicc # ux Koanerw Gwuinn
NPHYYEHE] 3IAHHMATBCA  IKCIIEPHMEH-
TaneHOM hUIHKOR B YMEPEHHBIX MacLl-
Tabax. (JHH HACNAEIATHCH HEIABMCH-
MOCTEE M cBoDonoi. OnHakoe Borr
nouan, yro LIGOD — 370 He «KOMHAT-
Har» duanka, & Oonewan Hayka., Emy
NPHIINOCE CKOHIEHTPHPOBATE BHHMA-
HHE KOMAHLI CTPOFO Ha 3afdue passd-
THa LIGO. «[InA nocrpoitks HeBonb-
woro 3ptekTusioro L-obpasworo ne-
TEKTOPA CTAPLIl MOOXON TOOWACA Kak
HENMLIA Ny4ile, — DDACHACT OH. —
Ona nocTpofikn Y4eTHPEXKHIOMETPO-
poft yetanosxn LIGO om Gmin kpafine
ONACHBIMY,

B 1987 r. Bort pelunn oTI0KHTE Ha
BPEMA HAMATO COOPYHMEHHA YCTaHOBKH
LIGO i Hacrosn Ha nposenennn Bonee
NeTaNBHBIN  HeCneloBadiil, KOTOpRIE
yheaunn Obl ero, 4MTo NPOEKT OOCTHI-
Het uenel. OH Takse pewinn CKOH-
LEHTPHPOBaTh YCHIMA TPYMANbL Ha pasi-
paboree wHTepdepomeTpa  DPabpu—
[Mepo v npekpaTiTe paboTy Hal CHe-
Temoii ¢ auHuedl samepsxki.  Bedce,
XOTh H HEOXOTHO, HO NONOEP#AN ITO

PELLEHHE.

Kontpoas myna

B Teuenne cnedyiownx OBYX NET KO-
smanga LIGO anannaupoBana painmy-
HEIE TIPOTOTHILL KOMNOHENTOR, NPOBED-
O TAKME TINATENLHOE WIYYEHHE BO3I-
MOKHBIX HCTOMHHKOR iyma,. Cornacuo
JaMecTuTeno avpekTopa LIGO Cran-
n Yurkomby, rnasnoe DecnoxoficTeo
HE HHIKHX YacTOTaX BbLIIMBACT cefic-
MHMECKHA WyM, co3dnapaemblii Bubpa-
UHAMH, TepelardiUMMHCA OT MOYBk
ONTHUCCKHM KOMIOHCHTaM YCTaAHOBKH.
Ha ppicoknx 4acTOTAX OCHOBHOR npo-
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B3AWMOAEMCTEBWE TPABMTALUWMOHHOW BONHGLI ¢ uep-
HOW OLIDOA, MOGENUPYEMOE HE CYMEPKOMNBIOTEPE. YapHas
Aklpa HCKPWENAET NPOCTPAHCTRO, 4YTO npegcTaeneHo BO-

POHKOW. KpacHele M CHHWE OGNECTW — rpaBMTaALMOHHBIE
BOMHEL OORacTe HWMe GBNOR NONOCLI — BHYTPEHHOCTh

YEPHOW ObIpsL. Ha pRpe NOCReoRATENbHBIX HMIOBPaMEHWA

YHHBEDCHMTETA.

(cnesa Hanpagc) BMOHD, KaK MPEBWTALWMOHHAA BONHA NpW-

Gnemofi sBRARETCH TAK HAILIBAEMbIT
npoGoBoil WIYM — peIynsTar QuykTy-
Aunii MOMHOCTH  NAIEpHOro
HaubGonee cepeeaHyio TpyoHoOCTh H&
CPEOHMX YACTOTAX NPENCTABNRET TEen-
NoBoil WyM MOOBECKH, KOTOPLIH BO3-
HUKRET H3-38 TOrMD, MTO BOE CTPYETYDL
CNErka BHOPHPYIOT NPONoOPUHOHATLHD
CROCH TeMMepaType.

Buawane wocnenosatenn paipabora-
N MOOENM, KOTODBIE ONHCLIBAKOT
NEACTEME KAWOOID HCTOYHHKA WIyMa, W
MPOBEPHNH KAWIOYEO MOOENL B IKCNe-
pHMcHTax Ha 40-MeTpoBOoM MHTEDDE-
posMeTpe, npHHaInexamem KTH. MNMo-
clie ITorg OHH *.1'IHL"TPH[E{\JIHPD]}EHHH
NOMYYeHHEIE PEIVALTATEI, YToBL
MPENCKaIATE, KAKDE BIHAHNE OKaMeT
Kﬂ*ﬂhlﬁ HCTOYHHE LWWYMA HAa YYBRCTBH-
TENEHOCTE 4-KHNOMETPOBOIT HHTEDDE-
poseTpa LIGO. «B srom noene aawe
maneflnfl npoMay HenpoCTHTENEH, —
ianenaer Bort, — Onna ownbxa — n
BCE MPOnanos

B xonue 1989 r. Bort W ero rpynna
PelUHAH, YTO OHH [FOTOBRL! NPEACTA-
BuTE HH® crOoM npeanoXeHus no
KOHCTpYKUHH aetextopa. HMutepdepo
serp LIGO, kax on BHAHTCR Tenepk,
OyOeT cocTOATE M3 JBYX VCTAHOBOK,
HAXOOHIUYCA B OBYX YOAneHHLIX Opyr
OT apyra mectax. Kamnpan ycramoska
Oyner exmouath L-ofpasHyio saxyym
HYH) CHCTEMY ©  S-KHNOMETPOBLIMH
i THHHAM, JI]_H-’E }'L"lij.Hi‘.lHHll MOTITH t_?ht
HBMECTHTE B oDiell cnoWHOCTH ne-
ERTE HHTERDepOMeTpoR, paboTaloumy
oaHoEpesenno. Hlnes coctout B TOM,
YyToBL HAPAMIHEATL HHTEpPHEPOMETDEI
Hd MpOTHEEHHH HECKONLKMX NET, Ha-
Ydl ¢ NpoCTefiluHY cHCTeM B aoDaBIAA
nocrencHHo Donee cnowubie. Kax ofn
fAcHReT Borr, «HaHXyOLWIEe, 4TO Mbl
MOMEM COENATE, 3TO NOCTPOMTE 0BNK
UOBaHHEIA 3onoToM «Kanwnnaks, B
KOTODLI BCE XMTPOYMHBIE IITYKH Oy-
OVT BCTPOCHBI € CAMOID Havanas,

MyYKd.

Oxono 1997 r., ecny Beg nofoeT no
naany, komanna LIGO coopyauT no
OaHOMY 4-EHNOMETPOBOMY HHTEDDC-
POMETDY B KaMOol TOUKC H AONCNHH-
rensHEIR  2-KMNoMeTpoBRIA  HHTEpdE-
POMETD B OOHOR HI -
MOMIBK TPEX NETERTOPHEIN CHETEM, MO
MHCHHHEDY [T\].I'II'I]:I. Ynacrca HCKNHWYAT R
JHFREHBIE CHIHANLI, KOTOPBIE MOTYT
OLITE MPHEATEL 38 TPABHTAUHOHHLIC
BONHLL. [pynna nonaraer, YtTo 3ITo
NepeoHaYansioe  yorpoficTeo  Gvaer
cnocobHD HAIMEPATE nedOpPMALIMH No-
paaka 3 % 10 %', yro, ckopee Boero, B
10 pa3 seHBIUE YYBCTEHTENBHOCTH,
rpebyesioll ANA PErHCTPALHH IPaBHTA-
LHHOHHERE XY RBROJIH, H,']]."I!I."I ol .'EHU-L‘IHL”:
HEATPOHHBIX 3BE31.

nrl'l:l BEOA NMOHCK I i"hElHiI"E AlHOHHBIX
BONH TNPH Takoll YYBCTEMTENLHOCTH,
koHcTpykTOp  LIGD naansmpyiot
YCTAHODHTE HeCKONLKD Donee cosep-
IUEHHEIX [ETEKTOPHLIX CHCTEM, KOTO-
pWe pa3pafaThlBalOTCR B HACTORLIECE
BPCMH. OHM IAABRARIOT, 4TO ITH CHOTE-
Mbi MOBLICAT YYBCTBHTENBHOCTE OO0 34-
BETHOR BenMumme! 4 % 107 u magyr
XOPOWHA IUEHC  JAPErHCTPHPOBATE
IPERHTAUHOHHOE MHITVYCHHE ABOAHbIX
HElTPOHHEIX  3Be30.  KOoHCTPYETOPE
HAAEKOTCA, YTO K TOMY BPEMEHH, KOT-
08 OHM YCTAHOBAT ITH [AETEKTOPS,
oaua w3 rpynn paspaGorunkos 8 Espo-
ne, ANOHHH H ABCTPATHH NOCTPOMT
Trlr."l'll“ ACTEETOPR KHTOMET ['.‘L'IHL“ (8]
maciuTaba (cwm. TeKCT B paMKe Ha
c. 80). Tperufl npeTekTOp DacT BO3-
MOMHOCTE ONPETENHTE MOMOMKEHHE HC-
TOYHHKOR TPABHTALHOHHOTD WITyde-
HHA Ha Hebe.

Omuaxo LIGD sce ewe npuxonmTes
CTAAKHBATLCH C KANPUIAMH NOAHTHKDS
H (EHAHCHPYIMUHX opradvsaunii. B
sae 1990 r, HausosansHsifl skomuTe?
N HAaYyYHLIM HOCTEIOBAHHARM Gﬂ[}ﬁ‘pilll
NPOCKT, HO NOCAeJOBABIINA HORODL-
CEHR EOHT e BRIOENHT TONLKED

rouex. C

GNHMAETCA K YEPHOA [bIPE W BXOAMT B Hee, 3aCTABNAA Hep-
HYH) Okipy reHepupoBRaATE HOBbIE BOMHLL.
DCHOBBHBI HA PEIYNLTATAX KOMNLKOTERHOMD MOgENMpoRa-
HUA, BLINONHEHHOND NOA pykoBogcTBOM [enenga XoBunna,
Nappwn Cmappa 1 Jesevga BepHoTEAHE W3 MNNWMHORCCKOTO

HMactpameHun

500000 nonn. ona NPOOONMEHHA HH
WEHCDHLIX B KOHCTDYETOPCEMX paloT.
B mapre 1991 r. 0OHH W3 NONKOMHTE-
Tor KoMmMuTeTa mo uHayke, KOCMOCY M
TEXHHKE DAmaThl  NpencrasuTened
BnoBE obcyoun npoext. baiam acny-
wansl Bort, Sxronn Tafcon w3 ATET
Bell Laboratories s apyrue

Onnosuvpoean TalcoH, KoTopbf 1a-
HHMAET CH, B 42aCT HOCTH, NMOHCKONM r[:-::l.
BHTAUHONHLIX BONMH, OH Ja88Hn, YTO B
NEPBEOHAMAMBHOM  BMIE  YCTaHOBKA
LIGOD Gyner, ckopee BCEro, HMeTh HyB-
CTEHTENLEHOCTE B 100 pas MeHble, dem
HYRHO N8 OOCnegoBaHHA OBOHHBIX
mefiTpounex 3sead. «llo Mmoemy mMHe-
HHHY, CefMAc NPesIespeEMeHHD MPHHH-
MATL DKOHYATENBHOC PellEHMEe O pai-
pepripaney pabor no LIGO a non-
HoMm obOnemen, — JEABHN OH W
nocoRcTORAN OTNDHEHETE nocT '[]Clﬂ Kj'
yveranoekn LIGO po Tex nop, noxa mc-
CNENOBATENH HE NPOIEMOHCTRHPYIOT
Wa wuurTephepomerpe KTH, uto oum
NEACTEUTENEHD KOHTPOIHPYIOT HCTOY-
HHKH Wysia, KomuTer nanatsl npen-
CTABHTENCH COrNacHicA: B HKOHE OH
NO-MPEKHEMY NOLICPHHBAN «pacxoio-
BAHME CPCOCTE HA HCCNENOBATENLOKYEO
MERTEABHOCTE M KOHCTPYKTOPCKHE pai-
paboTEx®», HO DA NPOTHE BLEOSTEHHR
neHer Ha nocTpolfiky yeravoerkn LIGO,

HH®, KTH » MTH & oTeer Ha 3TO
OPraHnIvIioT cebe NoAIep®KY B CEHATE,
OHM apryMEHNTHPYIOT CROKY MOIHLHIO
TeM, uTo LIGOD akTHBHO nmoadepsHBa-
€TCH QHIHKAME, KOTOPLIC BHHMATENL-
HO HIYUHAM OpoekT. OHN 3RABARKOT,
Yo TalkcoH HEAOOUEHHN YYBCTBHTENL-
HOCTE yorawoexn LIGO,

Cropousuks  LIGO  yreepsmaaioT,
YTO FOTOBL K CTPOMTENALCTAEY VCTAHOR-
KW, OHp cywTaoT, 410 papuant LIGO
sedbiero smacwtaba ne Gyoer addex-
THEHBLIM C TOYKH IPEHHA IATPAT, Ia-
MEINHT paipaboTEy HOBEIX TEXHOMO-
Uil ¥ IHAYHTENRHO CHHINT LUAWCE! HA
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Ha ceroanuusmil ens Cropommmkm
npoekta, moxomwe, ue b obwie Cen-
TAOPLCKHH KOHIPECC NOCTAHOBHA Bhi-
nendTh 23,5 Mne. aonn., 1008 npn-
CTYNHTh K CTPOHTEABCTEY YCTAHOBEH
LIGO. Ho onnojmums eilie He OTCTY-
nuna. Tak, MHOTHe GHIAKH CEMOHHBL
pymarte, ure LIGO, — nonoGHo npy-
FHM MpoekTan «BoNBILON HAYKHR, Ta-
KHM, ckadem, kak CpepxnpoBOasiini
cynepronnafinep, — He nonxed DhiTh
OrpaHHYe  HAUMOHANBHBIMH  pPaMKa-
Mil. ACTPOHOME] e OMacakTcH, 4To
BhIJIENEHHE CPEACTE HA PeanqIalHio
LIGO npHeeieT ¥ YMEHBLIEHHID (OH-
OB, OTAVCEAEMBIX HA ACTPOHOMMYE-
CKME HCCNMEeODBAHHA, HECMOTPR HAa 3a-
ABNEHHA BD[”TE H OPYTHX nHLO, 49TO
LIGO e «nepeTAHeTs OEHLIH W3 OpY-
rHX HCCNENOBATENBCKHX — NPOrpamm,
MOCEQABKY 1R HEC HMEETCR OTOENb-
HAR CTaThA pacxonos B GlooweTe

COrnacHo NIaHaM, olHAKO, Tpynna
LIGO cospacT OKOHYATENBHLIE HHMKE-
Hﬂpllbtle ‘IEPTIEHCI’I MR ¥CTAHOBOK-
GnuIHeLOR B TedcHHe TEKYILEro roaa H
BLIDEPET B KOHTHHEHTANBHOR 4acTH
ClUA pea pasHeccHHBIX Ha DOfibLWIOE
PACCTORHME YYACTKA CO CNEnyROLHMH
CBORCTRaAMM: poOBHAR MECTHOCTE,
Gonbluoe CBOOOAHOE NPOCTPEHCTED M
AKVCTHUECKAA H CelcMMYECKaR o THILH-
Han, Ywe nonywedo 19 iassok w3 17
WTATOE ¢ NPEAIOKEHHAMNE NOCTPOHTE
TaM OAHY HI YCTAHOROK.

CTOMMOCTE ITHX «paDOuHX MECT»
— W pake cobcTReMHD HHTEpdepoMeT-
OB — HE HIOCT HH B KakoL CIJH.BHtI!I“:
€0 CTOMMOCTHIO BAKYYMHBIX CHCTEM.
Bee komnowents LIGO nonmusr pa-
foTaTh B YCNOBHAX BAKYYMA, 4TOOBI
CHET NAIEPA HE PACCEMBANICA HA Mone-
Kynax razop. JIna KamIoro MecTa no-
TpedVIOTCR CTANkHEIE TpyDbl, 1axmio-
yaroiune B cebe obwem B 9000 kyvh. w3
aTo Gyner KpynmHeAlas B MHPE Baky-
yaMHaA cHeTesma. CTOMMOCTE 3TO#R CHC-
TEMEl, CODTRETCTEYIOLLUHX CTPVETYR M
inanmii  nornoTet 9%  GrooweTta
LIGO,

a¥l nysmaro, LIGOD — 3T0 shicTpen ¢
NanbHHM npHUenoM, B TOM CMBICHE,
YTD OH MOIBONAET 3alNAHYTE Ha HEH3-
BEOAHHYHD TEPPUTOPHID, — TOBOPHT
Nwoaed Tainop. — Ho noad noTomy
H JAHHMAIOTCA HAYKDHA, 9TO HE IHAKT
3-&]}&"#! OTBETOB Ha BCC nunpm.‘hm.

B xoHEYHOM CUSTE ONPARIAHEEM 1A
LIGO 8ynyT HoBBi¢ 3HAHHA O Beenew-
HO#A W npupone rpaspTauny. Jake on-
HO fiiib AOKAIATENLCTEO CYILECTBORA-
HHH MPABMTALHOHHBIX BOMH CTAHET A0~
CTHMEHHEM, KOTOPOE ONpPaBAaeT BCIO
satren. OnHako 3T0 OOKAIATENRCTBO
CTano Ehl NHIUE HAYATDM CEPHH 3ECNE-
PHMEHTOR, KOTODPBIE AOMEHEI NOMA-
TMPIIHTL COBRPEMEHHLIEZ TEOPHH HIH
NOCTAERHTE HX MO0 COMHEHHE.

DUINKH, HANPHMED, JONKHE CYMETh

HIPCICINTL TaKHe VHIAMEH TANEHBIE
XAPAKTCPHCTHEN, KAK CKOPOCTh [PaBH-
rauwoHHeix Bonn. Ecne BonHel pac-
NPOCTPAHAKYTCA CO CKOPOCTRIO CBETH,
KaKk nNpencEalkiBACT TOOpPHA, «WBAN»
TPABHTALMOHHBIX BOMH, PO#KICHHBIX
Kakinm-nubo cobbiTHeM, OOMMEH NpH-
ObiBaTL B HEKYHD TOMKY OOHOEDEMEHHO
¢ AMEETPOMATHHTHBIM HIMYMCHHEM.

3a nepecii BoAHOR

TopH nerko cornalaeTca ¢ Tes, 9To
LIGOD oxoTHTcR 3a Gonee KpYNHEIM
IBEPEM, HEMETH JBOHHLIE HEATPOHHBIC
sse3ast, MMpenen ero meuTannii — vep-
HbIE OLIPE. ACTDOHOMEM WIBECTHO
OMEHB MAND O TOM, CEOJIBEO YEPHBIX
OBIp MOMET CYIUECTEOBATEL (He roBopA
0 KOMHYECTBE OBOIAHEIX CHCTEM © Yep-
HOH OeIpOi), oaHako, no MHeHHO Top-
Ha, «DONBIWHHCTBO YYeHBIX MYKER No-
narawoT, uto, ecnd LIGO oxearurt
BICAANOM BCH BeenedMmylo, Mel YBH-
MMM, KK @HEroAHO CNHBAKOTCH MHOTD
nap, comepHEallHy YEPHEIE AP,

Jpe depHbie ABIph, NOA0GHO ABRYM
HEATPOHHBIM 3BEINAM, OOIXKHB OBH-
FaTeCd NO CNHPANK HABCTPEYY Opyr
ApYry, MNopokaas rPpaBdTALHOHHLIRA
CHIHAN ¢ DBICTPO BOIPACTARLCR am-
nanTyach w sacrorodl. [pasuwTaunoH-
HBEIfl cHFHAR OT ABOAHON cHETEMBI, KAk
nokazan Wrwou, vecet nHdopMaumo ob
IKCUSHTPHCHTETE W HAK/IOHEHHH OpOH-
rel, mMaccax oBwexToR M AbCOMOTHOM
PACCTOAHHH A0 HCTOMHHEA. A peaynk-
THPYROLLUEE CTONKHOBEHHE ABYX YEpHEX
OBIp CORMACT HCKMOMHTENBHEIE YCNO-
BHA [ON8 MPOBEPKH TEOPHH OTHOCH-
TenkHOCTH, «Bnepeoie mel, BuTE Mo-
WET, VEHMAHM B 3IKCNEPHMEHTANBHBIX
YCNOBHAX, HA 4TO NOXOMH YEPHLIE Obi-
peix, — ropoput TopH.

Y Teopun DAHwTelHA OTNHUHLIRA
WMOCTYAHON CNHCOK» B TOM, 4TO Ka-
CAETCH nNpeackaiaHul peakurd  npo-
CTPAHCTEA H BpeMeHH Ha HeDonuume
MELNEHHO OBHXVILHECA Maccel. (oHa-
KO TEOPETHEH HE ONMEHL MNPEYCTENH B
TOM, 4ToDLl HA OCHOBRE YpaBHeHW
DMnwTefina npenckaiaTes  pPEAKUNIO
NPOCTPAKCTEA HA CTONKHOBEHHE Yep-
HEIX neip. [pHya#Ha, kak o0BACHRAET
Tops, B Tom, 4TO YpasHeHns DAnu-
TellHA «WYYOOBHILHO HenMHedHLl®, a
NHHAMHES CTONKHOBEHHA MOWeT ObITh
BECBMA YYBCTBHTENBHON K TakHM na-
PAMETPAM, KK MACCH YEPHBIX OLIp H
CKOPOCTE MX BPALLATENBHOIO M Opbu-
TANBHOTD OBEHMCHHA,

Tops mper, Koroa IKCNEPHMEHTATO-
Pl SAPETHCTPHRYIOT TPABHTALHOHHBIE
BOMHEl, POWACHHEIE CTONKHOBEHHEM
YEPHBIX [bIp, & TEOPETHKN Hay4waTcs
MOIEAHPOBRATE TakHe CoOBITHA HA Cy-
RepkoMnbIOTEpAX. «CpasHuBas  wHa-
DMIOEHHA © PACHMCTAMM, MBI CMOMEM
HAMHOID TAYOXKE MOHATE, MTO e Ta-
KOE THIOTEHHEn, — FOBOPHT OH.

B nanekoit nepcnickTHBEE HCCNenoBa-
TeNH, BOIMONHD, N3MKE 3PECHCTPHRY-
T TPpaBHTALHOHHOE HINYYEHHE, BO3-
HHELLEE B MOMEHT powaoeHua Boened-
HO#, WnH, kak rosopaTt, bonemworo
BipeiBa. TeopeTHKH pPacCUHTAMM, 4TO
FPapHTALMOHHOE MINYYEHHE RBOEPRLIE
Bo3HuKno cnyers 107 * ¢ nocne Bone-
woro sipsisa. OHW CYHTAOT, 4TO rpa-
BHTAUROHHBIE BONHBI HAYHHAR C ITOTO
MOMEHTA cBOBOOHD pacnpoCTPAHANNHCE
CkBOIb BoeneHHylo, HE NOrNOWEAcs W
HE PacceHBaNch BelllecTrOM,. Takium ob-
PAaIoM, ITH BOAHBL MOrMH Okl -paccka-
3@ThL O TOM, Kakofl Bbina Bcenewnas s
HAYANEHBIA MOMEHT BPEMEHH,

fins cpaBHCHMA WIEKTPOMATHHTHOE
HINYYEeHHEe HaYano ceobOZHO pacnpo-
CTPaHATECH CKBO3L BoenemHyio MELIH-
OHBI MET CNYCTA NOChe Boneiuoro
BIpbIBa.  DHIMEH  1APETHCTPHPOBATH
ITO MANYUCHHE, 49TO OOIBOAKAO0 WM
COENATE BAMHLIE BRBOALI OO 3BOMIO-
uHK Beenensod,

XoTA TCOPETHEM H MpPEONOAaraioT,
HTO FrpaBHTAUHOHHBIC BONHL OOMTHHB
POANATBCR CONMAAIOWIMMKCA N0 CH-
PATH HEATPOHHBIMH IBE30AMH, BIDLI-
BAIOLIIMMMHCA MACCHBHLIMH  IBEI1aMH,
CTANKHBAIOLIMMECA YEPHLIMH [LIPani
H game BonblIHM BIPLIBOM, BCE HX
NpenackaiaHus B  QYHIAMCHTANBHOM
CMBICTE OrpaHnyedtl. OHH OCHOBRAHLI
Ha wAdopmauun o Beenenwodl, xoTo-
PYH) ACTPOHMOMBI MONYYMHAH NO 3ICK-
TPOMAMHHTHRIM  CHrHanas. HekoTo-
phie npencka’anus of WCTOuHMKAX rpa-
BHTAUHOHHEIX BOJH NOYTH HABEPHAKA
HeENpasunsHEL. Pasyvidate ob 3THX HC-
TOMHMKAN, HIYYHER TOMNLKO ITEKTPOMAr-
HHTHOE WiNyyeHMe, ITO BCE PABHO, 4TO
NONLITATHCA MOHATL, Kak  I8YYHT
OpEeCcTp, wabmogas TONBKO 34 OM-
PHAEPOM,

Mo MHEHHIO TEOPETHEDE, HENOTHYHO
NPeANONAraTe W To, 9TO BOE MOLHBIE
HCTOMHHMKH TPEBHTALWOHHODD MImyue-
HHA HINYMAKT TAKHE INMCKTPOMArHHT-
HYH} PAOHALUHKY H NOTOMY HBNRHOTCH
suaimbivg,.  [Mo BCCl  BEPORTHOCTH,
BeenedHas cooepmuT HCTOMHHKM, © CY-
MIECTROBAHHK KOTOPBIX NOKA MHKTO He
nonoIpesaeT. « EAHHCTBEHHOE, 4TO Mil
MomeM obelaTh, — ITO CAHBANILHE-
CA HEATPOHHBIC IBEIOLI, — 3AARIAET
Bort, — OaHako \ MHYHD OYMARD, 4TO
Y HaC ¢CTe BOIMOKHOCTE YBHACTL Ky-
na Gonpies,

BorT, koTopomy cefiuac 62 rona, e
NUTACT WATHOIRA OTHOCHTENBHO CBOER
ponw. «H OCTAHVCE HA MOCTY, NOMMHOA-
ACh NHILE MOMEHTA, KOrOa OTKPOSTCH
okolWKo. Bpowy OAMH BITNAO B HETO W
YMpPY, — rOBOPHT OH © Nyrawen
yoesaeHHoCTRI0. — JIpyrHe yIHawor
BELLH, O KOTOPLIX A HHKOIIA He FPeina
H O KOTOPRIX HHKOIAA He yidaro», Ho
npH 3ToM oH AobaeaReT: allepabii

. BITNIAO CTOMT TOro, YTOOL NOCBATHTL

OCTATOK Mo ®iaHd npoekTy LIGOs,
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[lpo6aeset pazopymerun

wl nepexyrom MeNn Ccaol NG opana b
KORbE COO0H — MO CEPRB, HE FECMLARERT
Hapoo Ha Hapoo meud w se Grdvm Goaee

PUMITLCR GOCEaIMbR, Hcaiin, 2:4

AME B HAMNYYILUHX YCITOBHAX MEpe-

KoBKa mMeucil Ha opana, und, obpa-
LIAACH K COBPEMEHHOCTH, KOHBEPCHA CH-
CTEM HABCOCHHA PAKET B TENERHIOPEI,
KAMETCH HeM-TO HENPaBaononobHbIiM.
Me#iny TEM B HACTORLLEE BPEMA OCHOB-
HEIE MPOHIBOAHTENH OPYARHA HE HMEHOT
wHpokoro esibopa. Kak s CILIA, taku s
pecnyGankax 6wipiero Coseterkoro Co-
038 OHH HCTIKI THIBAKOT TPYAHOCTH B
TOM, YTO0L! NOCTHMEHHA CRDER papy-
WHTENLHOA TEXHONOTHH OGpATHTE Ha
MHPHEIE HYH b,

O6La8 IOHOMHYECKAA CHTYALINA B
MIPE CHITITA NPHENEKATENEHOCTR DPY-
weiinoro Guikeca [0 TAKOTD YPOBHA, O
KOTOpoM Mpexne Naun@ucTEl MoK
TONLKO MENTATL. Bo-nepnwix, 1eHTRa-
NHIDBAHHO NNAHUPYEMAA  IKOHOMMKR
NoTEPNENa Kpax, 4To aano notpebuTe-
NAM BOIMOKHOCTh JARRNTE O cBoeH naB-
Helt noTpefuocTy B MonHol oGyen B BR-
neomaranTodonax. Korna «paipaisncs
Mip®, Opems GHOMETHOTD AcdHUHTA
CHIA cTand NogapnAaTh HACTORYHBOE
WEMAHHE NO-NMpEAHEMY Wweapo duHan-
CHPOBATEH BOSHHEVID NPOMBILLIEHHOCT b.

Bo-BTOPRIN, HA MHPOROM PRIHKEE OpY-
HHA B HACTOALUEE BPEMA HADAKASTCR
CHHMEHHE aKTHBHOCTH. JIHoan B MHpe
no-npekHeMy yYOHBAIOT OpyT Apyra, Ho,
o kpaiinedi mMepe cefiyac, MEOTHE HI HHX
HE HMEROT NOCTATOMHEIX CPENCTH, YTo-
Gl NpHOBPecTH MHOTD OpPY#HA, MoBO-
put Maiikn J1. MutpunwredTop — 3xo-
HOMMCT M3 KanuhopHuickoro yHHBED-
curera B floc-Anmxenece. Co ppesenn
OKOHMAHHA HPAHO-HPAKCKOTO KOHGIHE-
Ta, TpeThel kpynuefiued BofiHe (ecnm
CYAHTE N0 KONHYECTBY YOMTHIX) B 3TOM
CTOMETHR, wHADMIOASETCA IHAYHTENE-
HOT YMEHBLIEHHE COIPOCA HA BOOPYHKE-
HHED, — TAMCUAET OM.

Kak Hi 3aMeuaTensHa MHDOBRaS TCH-
NEHUKA NEPEKDBATE MCUH HA OPAna, oHa
CEA3EHA ¢ PEIUCHHEM CIDMKHEX 32744,
ropaino Gonee NpoIaHYecKHx, Yem npe-
CAenNOBAHKE NOOBOOHON NONKH NPOTHE-
HUKR, KK 3TO 4acTo HiobpamaoT B K0-
Ho. B 0nHOM OTHOIWEHHH BOSHHBIC NOO-
pandukn kak B CHIA, Tax u B GuiBmes
CCCP crankmBatOTCR ¢ OIMHAKOBBIMY
npofinemanii, 3asesaet Jlovpence P.
Knefin — naypear Hobenesckofi npe-
MHH, IKOHOMHCT H3 [MeHcHALBAHCKOTO
yHHBepCcHTeTa. [lpowIsonnTenn opy-
AHA N0 00EHM CTOPOHAM HENEIHOIO 3a-
HABECA NPHBLIKAH CNYXEHTE OOHOMY 35~
KaIuHKY, ¥ KoToporo Omine cTporo
ONPENENEHHBIE ANPOCH M KOTOPLIH
HME GEIN0HHBIE KaPMaHbl A0DPOTo 8-

an. lNpovzsoacTao e nNoTpedHTENL-
CKHMX TOBAPOB CBAZAHO ¢ TEM, 4TO NPH-
NOOWTCA NpHcnocabnHBaTEeR K NoTpeb-
HOCTHM H MPHXOTAM LWWHPOKOTD CHEKTRA
noTpebuTEnel, KOTOpLIM Hebeipainuy-
HO, cKonbko OyAeT cTOMTH TOBap.

Ho v GeiBluero coBETCKOND BOEHHO-
NPOMBILLAEHHOTO KOMMAEKCE €CTh W
CEOW, NPHCYILHE TONLKD &My npobae-
MBI, KOTOPBIE HOCHT KPHTHYECKHA Xa-
pakTep, cunraer aynuan Kynep, sos-
rRapnAouei Llentp uccnenosasuil no
Poccun 1 BocTounodt Eepone B buprann-
remMcrkon yHuueepcHTeTe (BennkobpuTa-
uua). Hanpusep, 8 CUIA pewenis no
COKPALLEHHID BOEHHOTO MPOHIBOOCTEA
NMPHHAMAET B OCHOBHOM KOHIpEcc, 9TO
we kacaeTcA Pocoun, YEpauHe! B apy-
rux 10 HelaeHCHMBIX pecnyGnuK, TO He-
ACHOD, KTO Tam OyoeT NpHHHMATL No-
nobHBIE PeLIEHHA.

Kpome Toro, nockonsky pecnybnuxun
OCOIHANOT, 9TO PAIHOTIACHA MEROY HH-
MH MOTYT NPeKpaTHTECR, H3IMEHEHHA,
KOTOPBIE OHH BHOCAT B CYLIECTBYIOLIHE
BOGHHBIE HHPACTPYKTYPEL, HOCHT B OC-
HOBHOM KOCMETHueCKHA xapaxTep. [Mo
MHEHWIO IKOHOMHCTOB, TaKaA HEPELLIH-
TENLHAN KOHBEPCHE MOMET OKAIATRCR
CTOMBL e YCMELWHOH, Kak W NoNLITEA OT-
KEPLITE pecTopal GecTporo obcnyxnea-
HHA, TOe HA nepeoe noaawT cydme.
W Mo¥HD 4 KDHBEPTHPOBATE MIOASH, HO
YUpEeKAEHHA ropasfo TpyAHSE noompa-
HOTCH KOHBEpCHH®, — Jamevaet [Dwed-
dpu b. Munnep, skonomMucT u3 Jdena-
BIPCKOr0 yHHBepCHTETA. OH cuMTaeT,
YTO NPABHTEABCTBAM CIEAVET CNOMATH
CTAPBIE YUPEHIEHHA W NONATATRCA HA
rebrocTe  pabouefl CHNBI, EOTOpPYHO
MOMHO NEPEKNHOMHTE HAE EOMMCpuC-
CEYHY OCATCNBHOCTD.

OoHako nNépeopHEHTHPOBATE JABO-
ki, MPOHIBOAALLHE DOCRYED TEXHHEY, HA
HOBBIC BHOLI OCATENBHOCTH, HaNpUMED
Hi PRIBITHE TYPHIMA, BYIET CIOMHO.
CoBeTCRHE NPEANPHATHA OBLIMHO Npe-
NOCTARMANH HE TOMhKD paboTy, HO M
UMb, NPOOOBONBCTEHE, @ TAKKE ra-
PAHTHH COlMaNLHOro obecneuennn. Ky-
nep CYHTaeT, 4TO NHILUL HEMHOIMHE pa-
DOTHHEN ITHX NPEANPHATHA TICHXOND-
IHYECKH TOTOBRI K CAMO Hage X 3aKpEI-
THH.

Onacedds 3THX p‘aﬁﬂllﬂl H CNYXALIHX
1A4acTYI0 onpasladikd. M3-3a Hexsar-
KH MHIbLA HM TRPYAHO OCTABHTH CBO ro-
PO M OTNPABHTECA HA NOUMCKH paboThl.
HeyaHEHTENBHO NOITOMY, MTO YH#E Nep-
BBIE NOMBW TER KOHBEPCHH OKPECTHIN KoH-
ayascuei. Mo cnosam Kynepa, «ompex-
TOpaM 3aB000E YacTo NPHXOOHTCH KOH-
CTATHPOBATE, YTO HX NMPCANDHATHA «M0-
OUTH NOJT KOHBEPCHIO», OYATO péib MacT
0 YeNoBEKE, NONasllen noa apTobyes,

Npyrie npobnesel, BOIHHKZRMLIRE
npM NONMTEAX NPEBPETHTE BOSHHBIE
NMPOHIBOOCTEBA B EOMMEPHECKHE Dpen-
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NMPHATHA, CBAZAHLI CO MHOMECTBOM H3-
MEHEHHH B APYTHX NONHTHYECKHX W KO-
HOMWYECKHX CTPYKTYpax. PuHaHCHpO-
BAHHE HA¥YHBIX HocenopaHnA H
ONEITHO-KOHCTPYKTOPCKHX paspaboTok
OCYILECTENAETCA NaoTHueckH. Jlyuiime
YUEHBIE H HHMEHEDEI HAMPABNAKOTCA B
NpYyrHe cTpaHkl, HEKOTOPBIE H3 HMX,
BOIMOEHO, NPENAOXKAT CBOH IHAHHH B
06NacTH NPOHIBOACTEA OPYMRHA TEM,
KT0 Gonbiue MM 3a00aTHT, OIUyILaeTcs
HEXBATKA OCHOBHEIX MATEPHANOE [LNA
NPOHIBOACTES NOTPeBHTENLCKHX TOBRA-
poe. K ToMy ®e cywecTeyioT B Bonee
CNOMKHBIE NPODNEMBI, CPEH HHX — HE-
XBATKA NPOAOBONBCTRHA,

Mexcoy TEm OOpEMEHEHHLIE MHOD-
WECTBOM  npobGneM  NPOHIBOOHTENH
OPYVIKHA, BOIMOMHO, CLUE NMUTAIOT Ha-
nesnbi Ha To, uro Poccua u npyrue pec-
nyOnuEkH BOANYT B paiuok. Pabouwe w
cay#almue B poeHHOR HHGpacTpyETYpe
OBBINHO AYHILE BCETD NOATOTOBNEHE, H
HX TpYN onnauMsaeTcR Hanbonee BbicO-
k0. MHOTHE #3 HHMX HCTAKT 3BHATBCA
BHIHECOM, ¢ TeM YToDbI COXPAHNTD HIH
MOBLICHTE CBOA HHIHCHHBIR YpOBRCHb.
Mo nporo’lam IKOHOMMCTOB, Koria
ITH JTHMIH  DOOY4aT BOIMOWHOCTE
YNPERAATE M NPHHHEMATE PElLEHHE, Rbl-
cBOGOATCA HOBBIE PECYPCL].

MpoceeTnenwe B 31oA oGnacTu yxe
samerno. [Npu dopmanesom oTCYTET-
BHE PBIHEOB TOBAPOE Bee DONLIYIO CH-
ny HabupaeT GaprepHeil ofMmen, Jane-
yaet Kynep B cBOel HenasHo onyGniMKo-
paHuodl  kaure “The Soviet Defence
Industry™ (nananroil CoBETOM N0 MEXK-
NYHAPOMHBM  OTHOWEHHAM). Hanpn-
Mep, LIEHTp ynpam/icHHR noaACTaMu
Grpero COCP coneflcTronan coiga-
HHIO DUPM®H TOBAPOB W CHIPER, NPenna-
Fraolly ) HANCAKHYH) KOMMYHUKALMOH-
HYFD CHCTEMY NpeHaIHANABLIYIOCH IR
VIIPERAEHHA NonETamu kopabng Muoro-
PAICBOTD HCNONBIOBAHWEA IIIE-!I'D&HM.

HuocTpaHHbIE BERAMMHEH, 0coberHo
w3 Kmuoft Kopen, waunkaior npose-
MATE EHHTEPECOBANHOCTL. Boenenwe
pecnyOnuKaMK CEOHX BAMIOT Takke
A0N#HO cnocobcTBOBATE CcTabuanIa-
OHH MECTHBIX IKOHOMME, cunTaer Ky-
nep. «llo kpaiivedl Mepe oHH NEPECTARYT
oOBMHATE OpYT OpYra B CBOMX npod-
NeMax», — JAMCYIET OH.

Kynep name veMaTpHBaeT CBOM NONO-
WHTENBHBIE CTODOHBl B &HCXOOE Yue-
uuixe, Ecnn Betexasuimne yuensie Syayt
NOAAEPEMBATE KOHTAKTHI CO CBOMME
(TR KOANeramu, To OHH NOMOryT
HHTErPHPORATE OCTABILEECH HAYUHOC
coobwecTeo POCCHN B MEKIYHAPOIHDE
CODMUECTRO YYeHRIX. DHHAHCOBRIE TH-
BHAEHAL!, KOTOPLIE NPUHOCHT MHP, NO-
KA CIMIUKOM Mansl, 9Tobsl GUrypHpo-
BATL B HALMOMANEHEY Banaucormx OT-
QeTax, OAHAKD OO BPEMEHEM OHH MOTYT
BOIPACTH, ECNIH NMPABHTENLLTBEA FAME-
HAT BOEHHBLIE HCCNENOBAHHA IKDHOMHYE-
CKHMH, Daaaberm Kopropan
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B nHppakpacHoM ceeTe

NOHANbA K. MYHU

bl MOMKEM OLUYURTE TEiao «
M BHIETE €0 BOINECTBHE HAa

ATMOChepy, HANpHMep, Habnr-
nan Mupax. Ml Momes Takme obHapy-
WHBATE FNOPAYHE NPCOMETE! OPYTHM CHO-
cobom;: No HHOPAKPACHOMY HATYMEHHEO,
KOTOPOE OHH HUNMYCKAKT. BOnbIUHHCTBO
WHIPPEEPACHBIX NETUHKOR NPEACTABNAIOT
CoBON CROMHBIE TBEPAOTEIBHLIE NPHOO-
pet fes. cratero: Dxeppn Chnpepman,
Dwonaran M. Myuu, @pusan [0, Le-
nepn «HMudpakpacHble BHOSOKAMEDBIY,
c. 54). Henasso s ckoHCTPYHPOBAN Mpo-
CTVHD HHPAKPACHYID KAMEDY, HCNoMb-
I¥A BOrHYTOE ciepHYECKOe IEPKAND M
wHaknfl kpuctann. M xoTa mos kamepa
HE TAK YYBCTBHTEMNbLHA, KiK COBpPCMEM-
Hbi¢ YCTPORCTBA, C €8 NOMOLLLI 8 MOT'Y
BHOCTE HHQPaKDACHOE HANTYUEHHE OT ro-
PRYEND NPCOMETA, HANOOALIErOCH HA
PACCTORHHE HECKOBEMX Y TOR OT HOE.

IR npoBepEx 3a0yMaHHOR KORCTPYK-
MM KaMEPL A HAYAN ¢ TOro, 4T0 BIRA
TEMINY HEKANHBIHWA, ICPELN0 1A OpHTER
W EHAKHA EPHCTAN HI «J3TYHKS HacT po-
cHiEY, IEPKAND A MENOMbIOBAN AN doKy-
CHPOBEH HIMYMCHMA [AMNOB HA EHOKHA
kpHeTaul. [IpHMEPHO YEPE3 CEKYHAY Ha
KPHC TS MONBHA0CH HIODPEKENHE, KO-
Topoe GLILTPO PRCTIBENOCE B BonbuOH
KpyE. K COmANeHnio, 1 HE MOT CKA3aTDb,
PEArHpOBAn MM HHIKHI KpHCTAN Ha HH-
(PPEKPACHOE WINYMEHHE WIH M3 TEINOTY,
BOTHHEAMWUYIO TPH MOMMTOWCHHA  KPH-
CTANIOM BHAHMOIO CBETA NaMIb.

Tes He MeHet NPOBENCHHEIA IKcnepu-
MEHT BAOXHOBI MEHA HA coifanme Bonee
cnomHodl Kamepk. # npro0pen BeICOKD-
KANECTRBEHHOE IEPKANO W HABOD #UAKHX
KPHCTIUINOR,  OONALaioWNX  Xopoluei
TEMNEPATYPHON  MYBUTBHTENBHOL TR,
(Takme KPHCTIIALT MOXKHO IAKAIATE N0
KATArY NOCTABDK ANH HAYYHBEIX HOCTE-
NOBAHHAL ) A KYNHA TAKMKE KPENEKHLIE W1-
Aenus Ans nocTpolikM mecTeoll onope
s PHECHUHKH IEPEANS W OKHOKHX KpH-
cTannos. Bee 3T MaTepHanki 8 npuobpen
seero 3a 250 ponn. Jns cpapHeHnE: Beiny-
CREEMBIE  MPOMBILLNEHHOCTHID  MHIPa-
EPUCHBIC KIMEDBI CTORT ThICRYH [OMmE-
PO,

Hiumbonee noporof wacThio moefl anna-
naTYpsl Gsino epxano (oxeno |50 oonn.).
Erp kauecTeo o paiMep B EDHEYHOM CHETE
ONPCACTRIOT PAIPELIEHHE H YYBCTEHTE k-
INOCTE Kinepbl, # OCTAHOBHIICH HA 1E[Ka-

ne ¢ 30n0ThM III}HPHTI[EM ﬂHﬂMﬁTpﬂhl
152 wv W QOKVCHEIM  PRCCTOAHREM
305 mm. 30M0TOE NOEPLITHE OTPAMXAET
GOMBILYIO YACTE HHQPAKPACHOIND HATY-
YEHKE, OpHYeM NOrMOWAET HEKOTOPOS
KONHYECTEO BHAHMOID CBETA.

Passiep u hokycHOS PACCTORHKE ISpPKa-
Na Beiny BEBpaHEl MEOH COrNACHD OCHOR-
HEIM JEKOHAM OOTHEH. Cllﬂ!lﬂ.lﬁ A paccHH-
Tal, Hi KAKOM PACCTORHHK OT 3EpKana
Nomweo HOKYCHPOBATECR  HIOOpameHHe
O0LEKTa. ITO PACCTORHKE PABHO CREOYIO-
LLEEHY OTHOLEHH R

paccTosHMe of o0bekTa dhokycHoe
[0 IepKana * paccTosmme

00 IepEAna T paECcCTOAHE

CnenoaTensHo, epkano ¢ dokye-
HbIM paccTornneM i 305 mm Dyoer do-
KYCHPOBATH NPEAMET, HAXONALUMACE HA
pacCTORHMHE 914 MM OT 3EpEANA, B TOU-
KY, HAXOORIUYIOCH MEPEl IEPKANOM Ha
paccToAHKH 457 MM OT Hero,

Mocne 37010 # PACCYHTAN YBENHYEHHE
WPKANE, KOTOPOE PABHO OTHOIIEHHD
PACCTORHMA OT IEpKana oo wiobpame-
HHUA K PACCTORHHID OT JepKana Ao obsex-
Ta. [Tpyi paccTORKAY OT 3epKana oo obn-
ekta 914 pm 1 OT 3EpKAna 0o wiobpame-
Hus 457 mM yeenuuenne paeso 0,5, 1. e,
minGpaxenne Oyner wa 0% meublue,
yen obpexT. H noTen Bwi TAKEE OTME-
THTh, HTO H3I00DAKEHHE NOABHTCH Nepe-
BEPHYTEIM GBBEPX HOTAMN ¥,

Kamnpifi M3 WwecTH mHakMx KPHCTAn-
noB O0WEl CTONMOCTRID NPHMepHo 30
nona. Gein WwHpeHoR 153 ms, anasof
305 M w Tomunnol 0,2 mm, Kpuctan-
Akl 0BNAnAnH YYBCTEHTENLHOCTRIO B
PAINHYHBIXY OHANAIOHAX TCMOCPaTyp
{or 20—125 °C po 40—45 °C). B nane-
Heflliess f NOHAN, 4YTO KPHCTAMNLI,
YYBLTEBHTENBHBIE K HHIKHM TeMNEPATY -
pan, nyqiue paboTaloT B X0N0IHOM No-
MELLEHHN, TOrMa KaK OpYrHe, YyBUTRH-
TENbHEE K BOMEE BLICOKHM TEMMEPATY-
pam, BoNlele NOAXOAST AnA paBoTel B
TETLIBIN YUNOBHAX.

Bee RUIKOKPHCTANNHYECKHE nna-
CTHHEH WITOTOBRMNEHB! Hi Mainapa, no-
KPBITOTO JBYMA CNOAMHE nacTel. BuyT-
peHHHA Cnoft ABNAESTCH EHIOKHM KpH-
CTAMNOM, 8 BHEIWHHA cnoll — 3TO wep-

B4

Has nacta, Cnofl sHAKoKDHCTANnHYe-
Kofl nactel npeacrasnseT cobofl caeck
TPEX PAINHYHEIX COCTABOB, COMEPMEE-
wHx xonectepus (oM. crareio: J.L. Fer-
gason. Ligquid Crystals, “Scientific
American”, August, 1964). HuakokpH-
CTAITHYECKAS MACTa TepMeTHIHPOBAHA
TakHM o6paiom, YTO HE BEITEKAET NPH
PAIPEIAHHMH NIACTHHKH KPHCTANNE.

s MAroTORNEHHA ONOPHOR  KOH-
CTPYKLHH, HIBECTHOM KK ONTHUYECKan
CEAMLA, A NpeXKAE BCErD COBNHHHN OBE
NOCKW noa yrnom 90°, caenae Tem ca-
MbIM LHPOKYK) HANPABMAKMLYIC (CM.
PHCYHOK HA cocenwedi cTpannue). 3atem
K OAHOMY KOHUY Hanpagnsiowel s npu-
Kpenin HEDONBIUYIO AOCKY ONR noda-
nepackn chepuveckoro seprana, [Mocne
ITONG A BLIPEIAN TPEYTONBHYIO NOA-
CTABKY, KOTODA@A MOCAa CKONBINTh N0
Hanpasnsowell. B sepxuefi wacTu noo-
CTABKM § NPOCBEPNHA OTBEPCTHE LA
peasboBsodl BTYNKM. Brynka conpsra-
nack ¢ pessfosoil naTynnofl crofkod, K
KOTOPOH A nNpHEpendn Tpyvoey anuuoi
12 nind 1 anameTpom 25 mm. Hakoweu, 5
BBIPEIAN KYCOK MHOKOIND KPHCTANAA M
BCTABMA B0 B KOMbLD.

[BHras NOACTABKY N0 HANPABARK-
Wiefl, Moo Opno nepeMellaTh Kl
KHA KPUCTANT OTHOCHTENRHD JEpKAna#
CNENORATENBHD, PErYAHPOBATE HOKYCH
poBKY Kamepbi. BeicoTy yoTasoBkW
WHOKOrD KPHCTANNE TAKEKE MOXKHO B
N0 PETYIHPOBATE B HEDONBILKMX Npene
ANax NoCcpencTesomM BEHHYHBAHHA WIH Bhi
BHHYHBAHKA YeTpolicTea ¢ TpyDroll K3
peasboeofl Brynkn. (Mpr DocTHxeHHH
HY®RHOH BBICOTH B KAYeCTRe KOHTpral
KH HCNMONBIOBANAChE MyhTa. )

CHayana 8 CKOHCTDYHPOBAN YCTRHON
KY T#K, 4T0 HMH(IPAKPACHOE WINYHCHHE
OONMKHO DbIN0 OTPaKATECH OT Jepkand
H HEMOCPENCTBEHHO OCBELLATE MHAKKA
KpHCTann. Okaszanock, YTO HAMHOIO
AyHliHE PEIYALTATE MOKHO MOMYIHTE
HANPABIAR WINYYCHHE HE MEPHYID NO-
BEPXHOCTD MHAMOrC Kpuetannma. [o-
BUAHMOMY, YEPHAR NACTa NOrNoOWEeT
FHEPTHIC HHOPAKPACHOTD HITYMEHHA M

HAFPEBACT HHAKOKPHCRAATHHECKYID
nacty. HarpeTan nacTa nIMeHneT Caok
DRPACKY.

Ans Toro sTobsl HCOKMTATE ANNADA-
TYPY, # OOBICKAN J0M B NOHCKAX HCTON-
HHEDB TENNOBOMD WINYHEHHA H nm&i-
BAJ1 HCIONBIOBATE MR 3TOH LETH FOpS-
unfl vaiuuk, 250-BaTTHyI0 naMmy, Ha-
rpesaTensHiil ANeMeEnT ANEKTPHYECKON
NANTER M KAPMAaHHBA donapuk, (Xovy
NpeaynpeadTE BCEX, KETO NONBTACTCR
NPOBOAHTE TAKHE IKCOEPHMEHTLI, YTO
NpH HEOCTOPORHOM 0OpalLeHHR ¢ pal-
JHYHBIME HCTONHHEAME HHpakpacHo-
0 WIAVHEHHA MOBHD NONYMHTE CEpLET-
HEIE OO0 )

HHAKHE KEPHCTANNEI HE PEATHPOBAII
Ho wafinek © kanawel sonodl. Moo Bo3-
AeRCTBHEM NaMINEI HAKANHBAHHA KAME-
pi PETHCTPHPOBEANE HECKOTLED FOPRMHX
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Hndpaxpackas xamepa

NATEH, KOTOPLIE OWCTPO PacinbiBa-
NHCk. Packanednslil DOKPacHa narpesa-
TNl IMEKTPHUCCKOH NANTKH TIPHBOARD
K MIHOBEHHOMY JannsiBaHui0 wiobpa-
WEHHA Hi MOBEPXHOCTH KHIKOID KpH-
cranna. Kpuctann, onsako, dmkcipo-
BNl HIAYMEHHE OT KAPMAHHOro DoxHapi-
Kil, M, NOROPAYHEAR €70 NepeN KaMepon,
A MOT PHCOBATE YIOPBI Hil KPHCTANE.

Meus GECnOKONN TOT KT, MTO M-
KHE KEPHUTANNBL PEATHPOBENN HE Ha WH-
HPAKPACHDE HINYUEHHE, 3 HI BHOHMBI
cper. Yrobw yDEANTECR, YTO ¥TO He
CAYMARROC TR, A PELLIAN BOCTION bI0BHTh-
CA KYCOUKOM KEPEMHNS, KOTOPbIf orno-
LLACT BHANMBEIT CRET I TONLKD 0 nabng-
T HHTEHCHBHOUTE HHQPAKpacHoro wi-
nyucunn. H fosmecTi neped kasepoi
KPHCTANN KPestHis auameTpos 100 s
W TomuwHnoi 0.5 My, C Takoll yeTanos-
kot & onpoBoBANA HECKONBEG HCTONH-
KOB WUIVYEHHA W OBHAPYHILI, 4TO HWID-
GpaxenHa Ha TOBEPXHOCTH RHIAKOTD
KPHCTEANE BUC WE NORBAANNCH I, KK 1
OMHAANOUE, OBINN HECKONLKO JATEM-
HEHHBIMH,

B koHie KoHioB 8 obMapYMIL, 4TO
HASANBHBIM HETOMHHEOM HHIDPAKPACHD-
FO WINYHEHIE LR MONY ONBITOR ABNRET -
CA yTiIor, TeMmMnepaTypy ¥THORE MOXKHO
GuID BECEMA TOYHD PETYIMPOBRITE B
nnanaioxe ot 50 oo 250 °C. (Ero Temne-

PaTYDY MOMHO DI IMEPATH KYXOH-
HBIM TEPMOMETPOM. ) Y THr okamancs
XOPOIINA WCTOMHHKOM TENAoBOrD Wi-
AYMEHNR 1| NIo APYrof NPHYEHE: ero oc-
HOBAHWE CIENAHO W3 TeNoHa, KOToPLI
OLICTPO HATPERAETCH H HCNYCKAET HH-
fhpaKkpacHoe HINYYEeHRE.

A pue we CTONKHYICE ¢ HEEOTOPBIMN
TPYAHOCTAME Apn pabBoTe ¢ yTiOTOM.
Korag ero Hanonro ocTABARAH B HE-
KNOHHOM NOBODMEHNH, OH ABTOMATHYE-
CKH BLIKTIOUWANCA, & HEKOTOPLIE 8ro We-
MENT kI BOOGLILE pe NE‘GTH.I’IH. Mue npu-
LOCE YOEMNTE CBOMD MEHY, MTO Ham
HYRHO KYNHTE HoBk# yTior. Crapufl 8
paiobpan M HIMEHHI Ero cxXemy Tak,
yTobel yiobHo GEIN0 HM NONLIOBATHCA
B Moux oneTax, Ha mwcneprmenTHpo-
BAHKE C YTHOMOM W WHPaKPpacHoR kasme-
pofl ywno HekoTopoe apema. Kornoa
VYTHOP HAXOAWACK Ha PaccTorHum 1.6 M
07T KEMCPBI, HA WHIAKOM KPHCTANNE NORA-
BHIMK L YETROE H?DEPHHIEHHE BLICOTO
oKomo M) .

Mocne ITOro A NPHCTYINA K onNpeac-
JNEHN 0 patpeinaowel cnocoGHOCTH M-
efi kamepi. Nepen yTiorom s NosecTn
MAGTMACCOBYHY NOMATOYNKY ¢ YEThIPL-
WA MPOPCIAMK, KEXIAR IWHPHHOR 9 MM,
PECCYIHE, 4TO NONATONKE NEPERPOCT
ONPENeneHioe KoNHYecTeO Hudpakpac-
HOTO HINYHEHHA H, CICO0BATENLHO, 00-

PaIyeET u'mﬂpml{mmc, COCTONILUCE U HE-
CHONBEEX TR HOLC. D..I'.Ill MOAYYCHHA TakKOo-
ro winbpasenns noTpebforanocs Npi-
NOEHTE HEKOTOPME YUHANA,

HeoGxoanmo DB0 odelt TONHE cipo-
EYCHPOBATE wiobpamenie. YTobu 1o
CAENATh, § NOACBETIN NONATOUKY CIAIN
KdpPMaHHEIM doHapukos 1, Habnooan
CBET OT donapika Ha Temuoll cTopoHe
WHAKOTD  KPHCTANE, CHOKYCHpOoBan
llmﬁpﬂ)ﬂﬁl“f TaK, 4YTO MOIr METED BH-
NeTE TEHb OT NOMATOMKH, [nﬂ'l.‘lﬂ:iﬂl-lﬁ'
MOS HHGPaKPacHan kamepa Oeina oTpa-
WArOLEeH cHeTemol, BIAHMEIE 1 HHDPa-
KPACHBIE AYYH CXOIWIHCE B OOHOM N
TOM WE FEOMETPHYECKOM DoKyee.)

Mocne 3Toro, 3aMenns GOHAPHE YTH-
TOM, % NOCTaBHA nepen kamepol Kycok
KapTosa, wrobel nperpasiTe Hinyue-
nHe. 3aTeM Harpen kapMadnbiM dona-
PHEOM MHAKHA KpHCTANN H MO3IBOSHA
eMy ocTuiTe. Kpuetann ofnanaer nau-
Gonbluel YYBCTEMTENRHOCTBHY B TOT
MOMENT, KOFOd CTAHOBMTCH YEPHBIM.
TMostomy B 3TOT MOMEHT A vbBpan kap-
TOH, H B TEHEHHE QIHOH WK OBYX CeKyHI
MOKHO GBIN0 BHACTH WIobpamcHHe Te-
HH OT BONMaTOuKH,

Ane cwemkn naobpamendii, nonyvae-
MbBIX HE nlJECpK}IDCTI'I HHAKNX ICPHJ."HIII-
NoR, B BCnonsIosan 00sMHEIR hoToan-
NMAPET. OnHako HEEKDTOPAR CAOKHOICTL
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BOIHHKNA MPH Nodnecennd doToamma-
paTa Kk wHoxoMy kpucTanny. Ilo stoft
MPHYHHE A YCTAHOBHA ICPKAND HA Onop-
HOH KOHCT PYKLUMH Takum obpazom, uto-
Ob1 H306paMEHHE Na KPHCTANNE MOXKHO
Geine enaets cboxy. Takoe pacnonoxe-
HHE NOIBONHNID MHE NOMECTHTE GOTO-
ANMApaT B HECKOUTLKHX CAHTHMETDAX OT

HIDOpameHnn,

He coMHEBAOCH, YTO APYTHE YYEHBIE-
mobHTenn waloyT cnocobs noBbiLe-
HHA YYBCTBHTENBHOCTH M PACLUHPEHHA
onanazona  HHbpakpacHoll  KaMeps.
Hanewwck, oHH NOAYMAT YAOBOMLCTEHE,
KaK H A, Habnraan okpyaloulmil Mup B
HOBOM CBETE,

Hayka n ovwecmbo

Ompaxceriie pazaudui

O 1940-x TOJOB cpeaw MEOHKOR
ORITOBANTD MHEHHE, YTO YEPHOKD-
HHE HE CTPanareT GONeInsMH CEpana.
Hanobe nauweHTOR HA GonW B rpYOM
FAMACTYHD PACCMATPHBATHCh KAK CHMII-
TOMBI KAKHX-TO APYTHX HApyLeHnil 300-
PORLA, HANPHMED PacCTPORACTRA MHILE-
papeHns. B HIONe npownoro roaa B
wyprane “"Mew England Journal of
Medicine® noseunuck nee NyGnHUKauAN,
YEAIbIBAHNUHE HE TO, 9T0, XOTH oT Bo-
nesdell cepaua w norubaeT exeroaHo
Gonee 250 Teic. amepukanox, B CIIA
HEHLUIMHEB N0 CPABHEHHIO C MY MYHHaMH
amenblle oDCnenyroTCA M HE NONYYAKT
CTONL MWE HHTEHCHBHOID NEYEHNA, ©CTH
COCTORNHE MX I00POBLA HE ABRIAETCH
ocobo yrposarwmny. «Meoukn, okaikl-
BAKOLINE MEPRYIO NOMOLTL, HE CURTAaOT,
MTO ¥ WEHLUIHH MOWeT ObiTe GonbHOoe
CEpAUEY, — JARABHNA NPCACTABHTEND ob-
wecTea «3a PRIBHTHE Hocnenonanui B
OBNACTH MEHCKOTD 3PABOOXNDAHEHHAR
B Bawnnrtone d&. Xays.
lMpenyGesmnenns W NPeApaccyakH
BNONHE MOCYT MIPATE CYLIECTBEHHYID
POk B TOM, 4TO MEHUIHHAM W NpencTa-
BUTENAM HAIHOHANBHBIX MEHLILIHHCTE
OKaIbIBAETCH HEADCTATOUHASN MEIWUHH-
CKad NoMollb. OOHAKD CIEUMATHCTH B
ofnacTh Ipasooxpanennn see Honuiue
OCOIHAKOT W apyrofl pakHedl akTop.
HecmMoTpa Ha pHCK GLITL OOBHHEHHEIMM
B PATMHEIHHH ANCKDHMHHALNN, YYEHbie
HCCTIEAYHOT PAIHYHA MERIY MyRUHHE-
MH M ORKEHIIMHANMH, DenbiMH 0 UBETHLI-
s, «H Dosnack, wro mens 3abpocaror
TYXILIMH NOMHADPAMUY, — TOBODHT
3. Mkep n3 oToEna NUAEMHONOTHYE-
ckOro Hagsopa cucetembl Llewtpos no
KoHTpOMo  3abonesauuil, BCHOMHHAR
CBOW BBICTYNAEHHA HA HAYYHLIX BCTPE-
Y@X, F0e OHa IAaTPArHEATE BONPOC 0 pad-
nuuMKn Mexny nonasmu. Teneps, No ee
CAOBAEM, WACH O TOM, 4TO OKEHILMHB
HMEKIT HE TONBKD QHIHMCCKYHD), HO M
NCHNONOFHMECKYHD CNEUHDHKY» BOCTIPM-
HHMaeTCR Gonee GRATOMENATENLHO.
H:mmpuc HIMEHEHHA B 3TOM NiaHE
HAYATINCE HECKONLKD NET HA3aA, KOTAa B
KOHIPECCE MPOWUTH COYILAHMA, MOCE-
meHHbBE NPoGIeMaM HKEHCKOTD 30pasD-
oxpasenns. B noxnane nasnoro cra-
THCTHHECKOTO YNpasneHHn (GAQ) yka-
1iEANOCE, YTo HauwoHansHme wHCTH-
TYTh 3A0poeLA (NIH) ve oTknREaIOTCR

B AOCTATOMHOR MEPE HAE MENHLUHHCKHE
HYAAE HAUMOHANBHLIX MEHBLUHHCTE W
meHpH,. PeayabTaToM ToR EPHTHEN
ABHAACK OPraHniaumqa B pameax N1H pa-
na noapaifeneHni, BeAYIWY HocTeno-
BAHHA NO COCUMANLHEIM NPOrPaMMan,
HANPaBIEHHLIM HA pEIIEHBE npoGnem
IIPARCOXPAHEHNA HALMOHATBHEBIX
MEHBLLIMHCTE W REHLIHH.

OTYACTH HBHELHHE CTPEMHETENBHBIE
MEPLI — a Be/lb 34 BOBTEYEHHE MEHLIIHH
W HAUMOHANLHEIN MEHLILMHCTE B cihepy
pedopn  INPABROOXPAHEHHA  BENETCHA
Gopsba c 1960-x ronos — cTuMyAHpORE-
HbI CAOMHBLICHCR nesMorpatdsdeckoi cH-
TyauHel. «YHCACHHOCT b 3THX TRYNN Ha-
CEABHIA HENb3s DONGE NrHOPHPOBRTEY,
— oTwMedaeT apay O, XeRenTuH, Rans-
KILARCE aHpesTopomM LiesTpa no wayue-
HHIO Hapomodacenewns npu MIH. K
2010 r. Gonee 21 MIH. ®EHLIHH NOCTHT-
HYT MOXKHIOTO BOIPACTA (T. €. BCTYOST
B NEPHO MCHONIAY3kI); 3Ta rPYnna Hae-
ET CYIECTRCHHOE IKOHOMHYECKDE THEYE-
HHE H BNONHE OPHERTHPYETCH B NONHTH-
ke, Mo cnosam Xefaentid, o4to-To
NMPOHCROOMT C WEeHLLHHAMH, OHH OOpe-
TAOT TOJ0CH.

B oTteeT Ha noaMTHYECKOE Tpebopa-
HHE HAYANOCHh BbIPABHHBAHHE TPAIHLH-
OHHBIX “«MEPEKOCOBR B CNEKTPE MEOH-
UMHCKHX Hecaenosadnil. Kanwnudeckne
HCMBITAHHA HOBRIX NEKAPCTE H LIHPOKHE
HAYYHO-HCCNENOBATeNECKHE Dﬂﬁl’.‘lﬂ-r
obsyne GaINpOBANHCE HA MpencTanne-
HHH 0 EOMHOODPAIHN SYEN0BEYECKOTD Op-
ranvima. B GonslummcTee chnyuaes @
obpaien Gpanuck Genwie My®uMHBL,
Muorue HccnenoBaHMA,  KacalouiHecs
npeaynpexnesns B NeYeHHA nlesMuiec-
Kodl Doneinn cepaud, B TOM YHCNE Npo-
BOAHBILNECH B MaciuTabe Beell cTpan
NPOoBepPEa NOMbLILI CXMEOAHEBHOND NPHEeMa
ACTHPHHA H OUCHKS BAHRHHA MHOMECT-
BeHHBIX (PEKTOPOR PHCKA HA Xoa nede-
HUA, TaKKe HOKYCHPOBANHCE HCEMHYH-
TENLHO HA MY RYHHAX,

Kpome 2roro va nepaoit gasze knuHm-
YECKHX HCOBITAHHA  NEKIPCTBEHHBIX
cpencTe 00BIMHD HCKTHONAROTCH AEHILH-
Hbl ETOPOAHOND BOIPACTE HI ONACEHHA
BOAMOMHOMD HEFZTHRHOMD B03NeRCTAaNA
HOBOTO Npenapata va naon. Takwm of-
paIomM, B Npoaaxy NoCTYNawT NeKapeT-
84, HE MPOBEPEHNHLIE HA MEHIIMHAX, KO-
TOPLIE, BEMIOMAA OEpEMEHHBIX, TOXKE
MOTYT HMH BOCHOUIBIOBATHCH. JABHCH-
MOCT B HpheKTa NEKAPCTREHHOTD NPEna-

pata oT nona Doneiore Gena onHcaxa
ANA  HEKOTOPBN  AHTHAENPECCAHTOR,
NPOTHBOCYIOPOMKHEIX H  YCTIOKaHB&IO-
WiHK cpeacTs. «/KeHlHNE Yaule, wem
MYKHHHB, HEONPARHMO PEATHPYHIT HA
NEKAPCTEA, M ITH PEAKUHN HanGonee Bil-
PamEHB HMEHHO B AETOPOIHOM BOIPAC-
Teéw, — YTBEPMNAET YNeH COBETa Hpe-
kTopon HaimosansHoro HeHNTpa no pe-
CYPCaM  MEHCKDRD  IIPaBOOXPAHEHHA
C. BmomMeRTans, PYKOBOARLIAR OAHOM
W3 MENHIOHHCKHX nporpasiv 5 Haowo-
HATBHOM HHCTHTYTE NCHXHYECKOTD 310~
pPUBLA,

B nayvunbix Kpyrax noao3pesaioT, 9To
HOCTCAOBATENH o KOMNAHHH, Tak CKa-
38Th, MPANYTCA 38 BOMNPOCOM O Bpele
nng nnona. Kax cuntaer Xelwentud,
Dleno Bosce He B Cyakbe nnons u BNonHe
PEIOHHD, ECAH MEHILMAE, 3abepeMenicn-
nas g0 BPEMA KYPCa NeYeHHA, DenNaeT
abopT — 2To Npouenypa A0CTYNHAA, H
aneck 00Cy MaaTE HEMETD,

Hexotophie y#e NpeanpUHATEIE La-
v yoeRNakT, 4To OVAYLLIHE HOCTCO0RA-
HHA OXBATAT BCE CNOoM obwecTea. Janp-
KM, nojasaemble 8 NIH, Ha npenocTas-
nexue cyGeunmi AR NpORENEHHA HoCne-
NOBAHHA NEKapCTREHHLIX GOPM TENEPS
DOMTAHB BETHUATE NARH HCO WTaR# Ha
AMEHLHHAY W NPEACTARHTENAN HALKO-
HANBHBIX MEHBIIHHCTE; B NPOTHBHOM
cny4ae HeoDXOMHMD NPHBECTH APTYMEH-
THPORAHAOE OOLACHEHHE, NOYMEMY ITO
He oenaetcn. YnpasneHme o KoHTpomo
KANCCTRA NHILEBRIX NPOAYETOR, MEIH-
KAMEHTOB M KOCMETHMECKHX CDEICTB
CIOA (FDA) moweT B HEEOTUPBIX Chy-
yagx ocnabnaTe CRON NPENNHCAHMA 1NA
nepeoil haikl KNHHWAYECKHX HCCIENDRA-
HHA. HHCTHTYT MEIHIMHE HIYYHAET He-
KOTOPLIE ITHYECKHE SCTIEKTEI HCTIONBLIO-
BAHHA MEHLIHH AeTOPOAHOND BOAPACTa
B KEYECTBE HCNBITYEMBbIX. BaroMenTans
OTMEYAET, 4TO ITH HAYHHAHHA YHE ITPH-
HOCAT CRBOM MA0MLL H STO ONEHbL BAXHO
cHOKYCHPOBATE HMCCNCOBAHHA HA TeX
rPYANEs HACENEHHN, KOTOPLIE HE DhinH
NOCTATOMHO NOAHO HIYMCHBI PAHCE.

Toneko cefvac HCCTEOOBATENH HAEYH-
HEHT NOHHMATE, 4TO ¥ MEHINH H Npes-
CTABHTENER  HALUWOHANBHBIX  MEHBL-
LIHHCTE 3THOMOIHA '!ﬂ.ﬁﬂ]'mllllﬂ H pe-
dKIHR OpradHHIMEa Ha DEYeHHE MOryT
OBITh HHBIMM, ueM ¥ Benbix MYW4HH.
Tak, nanpumep, ofHapyweno, 9To no-
CNe MEHONAYILI NPH NANEHHW YPOBHA
ICTPOFEHDR BOIPACTAET YPOBEHE JTHNO-
NpoOTEHHDBE HHIKOH TNOTHOCTH, KOTO-
poifi KoppenupyeT ¢ 3abDonenaHpAMM
cepiua.

Mo cnosam DHPEKTOPE MO HCCNEA0BA-
Tensckns nporpassmas 8 Hauwowans-
HOI CETH EHCKOTO 3APaBOOXDAHEHHA
C. lNupcoy, TEKKHE HAPYLUCHHA, KaK ony-
XonH  THOA GHOpOME, OPaMXKAKLUNE
TPETE WEHIIHH B NPeaknHMakTepHue-
CKMii MepHOO, ayYTOHMMMYHHEIE 3abone-
BAHNA, HHI’ID\'HM'ED BOMYAHES EOTOpan
nabmonaerca Gonbuweil wacTeio ¥ He-
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[PHTAHOK, H OETIPECCHA, BCTPeYarolan-
CH ¥ WCHIUHH BABOE Yallle, YeM ¥ My®-
YHH, BCE ELLE HE BNOARE MOHATHEL. Exe-
rOOHO KamIas OEBRTad aMepHkanxa
YMHPEET OT paKa MONOYHOR MKenedsl,
NPHYEM YEPHORDHHE THAYHTEBHO Peke
BLIKHBAIOT MPH 3TOM 3abonepaHum, Hem
Genkie. Henarno B oTyeTe GAQ yRaikl-
BATOCH, 4TO ¢ 1971 1. B npenynpexoe-
HHH 3TOr0 paka HET NMPOrPecca.

MosMHMO BCEMO MPOYETO, KAK NOOUEp-
knpaeT BholoMEHTANL, MeHLHHB CO-
cTaBnAeT Hanbonee OHCTPOPACTYILYIO
PYNNY JapameHHBIX BHPYCOM HMMYHO-
nedmnnTa, neasBany CITWO. On-
HAKO H3vYeHHE SONeIHH H NOHCKH CNoco-
608 ee NMEYEHHR BENHCH B OCHOBHOM Ha
sMyulHax. He Boe nonyYeHHEBIE PEIYIIL-
TaThl MOTYT OBITE PACTIPOCTPAHCHLI Ha
seHiHH. B dacTHOCTH, ANA HEX BMpYC
Gonee BUPYNENTEH W MPOMERYTOK BpE-
MEHH OT MOMEHTa YCTAHOBICHHA IHa-
rHo3a 0o CMEPTH Kopoue,

Pasniua mesny STHHYECKHMH Tpyn-
MaMH HE CTOVIR OMEBMAHE, KAK MEMILY
MYKHHHAMH ¥ ReHUHEaMH,. bonbLins-
cTRO OBHAPYREHHEIN PAITHUHA MOMKET
("RITE OBYCNORANEHD TAKHMHA QakToOpaMH
AKPYHRAKLLER Cpenkl, KK COUMANLHO-
WOHOMHYECKOE NONOMEHHE H NHTAHHE,
11, 38 HCKNHOYEHHEM NOPOLLIO HIBECTHLIN
reHeTHYeCKHX Gonearedl, TAKHX, KaK cep-
NOBHAHOKNETOYHAA anemMud 1 Doneins
Tes—Caxca, cheiyeT ¢ OCTOPORHOC-
TEH) IECTPANCAHPOBATE PEIVILTATHI
nocnenoBaHni wa pacy B uenom, «B we-
TOPHH vie BBINH NeYansHLIe caydam o
MHHMBIMH FEHETHYECKHMH DaITHHHAMH
MERLY NONYIAUHAMKY, — 3IAMETHA
I'. Hukenc Hi AccoUMALHH AMEPHKAH-
CKHX METHLUHHCKHX KOTINem&e,

Qnuake onpeneneHHLE  PaliHYKHA
WnMenT GuonorHdeckylo ocHoBy. Ha-
NMPHMED, THNEPTOHHA, Kak coobiuaer
P. ¥uneamc w3 Mucrutyra inoposes
HAUMOHANBHLIN MeHsluaHCTE B Bepep-
nu=-Xunna (wr. Kanuwhopuua), v uepHo-
KOMHA aMEPHEAHUER N0 CPABHEHMIO
OenbiMil BETPENACTCR B 2—0 pad wailie u
PHCE CMEDTH OT ee ounosHeH i B 10 pas
aMLIE.

OnybnukosaunLie NPOWNLIM TETOM
PEIYNLTATE OAHOTO W1 HCCNEnoBaHWR
NCIBOMAKT NPEOnonarath, 4TO Tpe-
MMYLLEC TREHHOE PACTPOCTPAHEHHE ria-
YEOMBI CPEIH YEPHOKDMHX TEHETHYECKH
ACTEPMHUHHPOBAaHO. Tu Iabonceanue
NOPAKAET YEPHBIX aMepHKaHues B 4—6
nas yaue, yes Benwix. MeHeTHYECKaRA HA-
HHOHANBHAR CIEUNDHKS TAKKE MOXKET
NPOABAATECH B PEAKUNH HA JIEYeHNE,
Ow. Owasutt wa LlenTpa apesss npy
OxopaxTayHckoM YHHBEDCHTETE OT-
MEYACT, UTO TENCPE XHPYPIH VYA ThLIBA-
0T DONLLWYID CKNOHHOCTE K obpalosa-
HHI pyOUa npe onepaumax no nNoBomy
rAaYKOMEBl ¥ uepHEX nauuenTos, Mo
npeanonoskeniio Y. Cruna u genapra-
MEHTH IAPABOOXPAHEHMA LWIT. ApKaH-
1AL, HEFHI"."HDH{IH‘." MI.JI'}'T HMECTE TCHCTH-

qeck  ODYCTOBAEHHYIO  BOCTIDHHMYM-
BOCTH K TyOepxyneiy, e onpenenseT-
cA BuicTpoe pazeHTHe Boneann. ¥ Ge-
ML, HANPOTHE, TYGEPKYNE Yalle npH-
HHMAET XPOHHYECKYHY) (OpMY, HEMENH
OCTPYIO.

Muorswe HCoCnenoBATENH CYHTAOT,
YTO BCEOXBATHIBAHILIHE HIMEHEHHA B CH-
CTEME IIPAROOXPAHENHA HEBDIMOKHE
10 TEX NOP, NOKa BCe FPYNNL HACENEHHA
He GyayT AoCTAaTOMHO NPENcTARNEHE! B
METHITHHCKOR B wavuwoil ciepe. Co-
rnacio gannsim Jw. Buren wa Accoum-
AUHH AMEPHEAHCKHX METHIHHCKHY KOn-
neawel, B HACTORILEE BPEMS MWEHILIHHEI
cocTapnAoT 38% obwero yHona cTy-
MEHTOB-MEOHKOBE — N0 CPaBReHHIo C
25%p 10 net naian, — HO PEOKD BO3IT AR~
NAKT HCCNEOoBATENLCKRE NabopaTopun
W MENHUHHCKHE yueDHbie 3apcncHnA. B
OTHOLUCHHWH  HAUHOHANLHBIX = MEHL-
WHHCTB CHTYAUMA name xywe. Yepno-
koMwHe B Bo3pacte or 20 oo 29 net co-
craansoT 13,2% poero HaceneHHa, Ho

Tonsko 5, 7% OT uMMCha CTYOEHTOB-ME-
oukos. «Mbl DOMHHE PACIIHPHTE OOV-
YEHHE MNPEacTABHTENEH HAUMOHAMBHBIX
MEHBLUHHC TE®, — FOBOPHT OQHH M3 OH-
peRTOpOR BpoHECCKof KNMHHEN NMuann-
poBania poxnaemoctn M. Pacr,
Hogwe nestenn B NIH yTeepmaaroT,
YT OHK 0DECTEYHBAIOT BKTIOMCHNE B HC-
CNENOBAHHA MEHILLHH M NPEOCTaBuTeNneR
HAUHOHANBHBIX MEHBIUHHCTE H YYET HX
uHTepecor. Tak, nNpeanpudaAaTe obone-
nopaune Gonee tem 60 ThIC, WeHLIMH
NOCTEIHMAKTEPHYECKOND BO3pACTA IR
BLIACHEHHA POMK MHTAHKA B 3 TPOTEHOB
B NIENCHHH CCPOIEYHO-COCYARCTON cHeTe-
Mbl, 8 TAKEKE B npodHNakTHKe paka Mo-
NoYHOR Meneikli H ocTeonoposa. Jarpa-
yeno |5 MAR. 1OAN. HA  MIVYCHEE
THINEPTOHHH H CEPAEYHO-COCYAHCTRIX
jabonesanwil ¥y YEPHOKOMErD HACENE-
HHA. «Paciimpenne Hecnenogaduil naet
HAOEewny Ha Oyaywees, CUMTAET
bmioMenTaANE.
Mapeaperm Xoddovad o Puaun B

+PEPDPMA 30PABOOXPAHEHWA GygeT megneqHOR A0 TeX NOP, NOKA 3aKOHO[aTENK
HE JAAMYTCA NPOBNEMOA HA BCEX YPORHAX:, — FOBOPIT K. PACT 13 BPOHKCCKOM KITMHW KM
NNaHMpoRaHKUA poxgaeMocT, [PoTorpatbus; Qaweficod NonTuy.)
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Mouwb katanuaa; saesgHas 3HUMKNONegus

oUnNunN MOPPUCOH

Heieud dpeccaep, Xanmunamon fTom-
mep, OTEPHITHE ®EPMEHTOB.

Discovering Enzymes, by David Dressler
and Huntington Potter. Scientific
American Library, 1991, Distributed by
W.H. Freeman and Company (% 32.95).

TA KHUrE IHAKOMHT HAC ¢ LIHpO-
KHMH  BOIMOMHOCTAMH  BHOXH-
MHH C mtl}"ﬂﬂp‘llﬂﬂ TOMKH 3pe-
HaA. OOnaxo B UeHTPE BHUMAHNA — HE
wcyasBoHOCHAR R NpOrpaMmMa, 3aKooH-
posannas B knetounoll JIHK, Astopu

— npenoaasareny B CapeapackosM yHH-
BEPCHTETE, IAHHMAICIUIHECHE TAKME HC-
cneposaTenkckof paGoToll, cMoTRAT ©
Opyrorc KOHUa BENOYEH MEpEHOCA HH-
dopMannH, roe, coBCTEEHHD, TOMLED W
BOAMOMHD OCYIIECTENEHHE M HIHEHHOL O
niana oprannsma. Peus noer of apee-
HAne MOACKYIAPHEIN  HHCTPYMEHTOR,
KEOTOPBIMH CNY#aT (QepMeHThl, TIaB-
HeIM ofipazon Dermem.

[MepBkie TPH W3 CEMH NMPEEPacHo Wi-
NMKCTPHPOBAHHEIX TTIAB NOBECTBYIOT 0f
HCTOPHH XHMHYECKHX IKCTIEPHMCHTOE B

KPHCTAJIIBI nutgesapumeibhioso fepmenmia, RaTbagemoro SiMompunciioM.
Ero cmpysmypa i MEXANNIM KOMEANTHSECKOSD QPUCMTWS MIVReHsl d08nanH0 -
POLIO N0 COMERERNI0 ¢ OPYEUME BepMeENTasi,

thopme, IOCTYMHON HENCKYILEHHOMY 4=
TaTemo. B 1835 r. pennkuf weencEwi
xumux Héne Axo6 Bepuenuyc wawen
NyTE K NMOHHUMAaHHKD XHMHYECKON CTOpO-
HEl MHOTOAREOR NPHPOOL XKHBOID MH-
pa «¥ mac ecTw TEEPORIE OCHOBAHHA
NPEANGIAraThL, YTO ¥ DACTEHHA MW XH-
BEOTHRIX B TEAHAX H HEWIKOCTHX Opfa-
HHIME NPOUCXOORT TRHCANH KaTANHTH-
YecKHY peakunfl, B Noae KoTopsx obpa-
IVETCA MHOMKECTRBO BewecTen. OH mpw-
BOOHT KaK NaBHHE JaHALIE, TAK H HOBLIE
HA TOT MOMEHT, B YACTHOCTH O Bhigene-
HHH raioobpaHoro KHCIopoaa Wi He-
crabunsHofl HRisoRf neEpekHcH BONOPO-
A B NPUCYTCTBMH J0N0TA W NIATHHEI.
Bo Beex npoueccax takoro pona noba-
BOYHBIA KOMITOHEHT, Cnﬂﬂﬂﬁlﬂ‘ﬂylﬂlﬂl‘l“
XHMHYECKOR PEAKIWH, CAM OCTAETCA He-
WIMERHBIM, kak ByaTo G oM He yuacT-
HHE, & NPOCTO CERAETENL, HO ¢ YIWEH-
TENLHO MOWNEM WpesTom. bepuen-
y© naisan obGnanaoinke ITod cnocob-
HOCThIO CYOCTAHUHH KATAMHIATOPAMM.
Ho nawe B clieayroliem noOKOMeHHR He-
crenopaTenedl  rakwe Kopuwhed, Kax
KOcrye JTnbGux 1 Myw MNMactep, He BepHIH
B MOTYIECTBO MONIEKYTAPHRX «CBHOE-
Tenefi». Onn oTeeprany uoed bepuenn-
YCA, 1aMEYER, YTO HAIBATH ABNEHHE, Ka-
CAMILISECH XMMHMECKOH Peakunn pasno-
HWEHNH, KATAAHIOM — JHAYHT NpocTo
MATE TO e HAIBAHWE NO-TPEYECKH (I pey.
katalysis — paapymenne). «B XI1X 8. xn-
MHKH Bhiny NPHORPYMB LI, 3 BCAHKHE XH-
MHEH 0 B 3TOM NPEBOCNOOHGH BOEX S,

Mpuniepre k 1900 1. kaTanwi Goin
NPHIHAH B HAYUHBIX KPYTrax, Ho depmen-
Thi OCTABANUCE Jarankod. benkopnie ka-
TANHIATORE  TPYOHO AHANHIHPOBATE
H3-72 WX BLICOKON aKTHBHOCTH. AKTHB-
Hel NpenapaT (EPMeHTA MOXET cone-
PRATER NOCTOPOHHHE GenkoBhie NpHME-
CH, KOTOpLIE PYHEUNOHANLHO «epese-
CHT % MHIIHIPaMMOBLIE KONHYECTRA OC-
HOBHOMD epMENTE, M PEIYILTATE Oa-
e CAMOID TILUATENLHOTO AHATNIA OKa-
WYTCA NPOTHBOPENHBRIME. Ka3anocs,
YTO (hepMeHTRl He ARARKOTCR Benkanii.
Oanaxo B 1926 r. Monoaol nociaenoBa-
Tens M3 KopHenickoro yHHBCpCHTETA
no uasenn Jdxefsc b, Camuep pnepabie
noAveH GepMeHT B KPHCTRAMIHYECKOM
BiLIE. e MenkHe 0O0HO0DPaAIHEIE KPH-
CTAMNB NONHOCT bEY cOCTORMN 13 Genka
H COMEHRAni NHILb HeBonkiloe KoaHwe-
cTAO BOALL. DAHAKD BOIHMEAN BONPOC:
4 He B BOONOR nu pakuum @Knroye-
Ha GepMENTATHRHAA akTHBHOCTHT [le-
CATL NeT ynopuoil pafoTe npusenw
K OAHOIHAUHOMY BHLIBOOY: KATAMHTHYE-
CKas  CnocoBHOCTH  KOPPEMHPYET C
OenKoBBIMH KPHCTANNAMH, KK Obl HH
Ghinm OHKH PAIACTEHEB WITH HHAKTHRNPO-
BAMKL,

Bo sropoli nonosuie KHACH NOSBNA-
ETCA «rnapunifl repoft». Ineck paccea-
ILIBAETCR He O depmenTax soobiue B ne
OBCYMIAETCA ANHHHBLIA WY COHCOK, &
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OMNHCLIBAETCA  OOMH  cneldHveckini
HepMENT, HAIBAHHLIA XHMOTDHTICHHOM.
¥ noipoHOYNLIX WHBOTHRIX OH oOf-
PaIyeTcs B NoLmenynodHoll menele u
CAYHHT 116 NEPROHANANEHOID PACLLEN-
NEHHA MOFMOIIERHLIX ¢ NHLER Denkos B
kHiedrnke. CTPOCHHE XHMOTDHICHHA
NPeACTARNEHD HA PRIE HCKYCHO BhITIO-
anenHelx kapT. Mopanok aMEHOKACIOT-
HEIX OCTATEOR B MONHNENTHIHON Lenw
(T. €. MOHOMEPOR B MOMHMEPE) ITOMD
thepnienTa BuiN YCTAHOBNEH B OCHOBHOM
2} netT malan nyTeMm MOCNENOBATENLHO-
r0 OTILENEHHA IBEHRER LenH. (Cnenyer
OTMETHTh, 4TO, B TO BPEMA KAK ¥ MHO-
X hepMenTOR MONEKYE MPENCTARMR-
eT mﬁﬂﬂ OIHHOYHY I MOMHMNENTHOHY R
UENh, XHMOTPHNCHH COCTOHT H3I HE-
CEONBEMX Takwx nened, obpazyrommx
BOKOBLIE OTBETENCHHA M NETAH. JTOT
axT GBI BRIACHEH TOXE NYTEM XHTPO-
YMHOTO OemoHTaxa GenxoBORl MOneKy-
T

MonunenTHaHas Uens NPHYYINHBOD
WIOFHYTA B NPOCTPAHCTEE BpoOC ncpe-
NyTanHoR Npaxn, GoOPMEDPYR ACHMMET -
pHuHYI0 rnoSyny anametpom 12
al peGin 1w Gopo3Iabl HA €& NOBEPAHOCTH
YHHEAMBHLI, KK MOpbl H KPaTephl HA J1y-
HEX. MD.'ITEI{}"J"II ]IHMDTPHII['.IIH‘E COCTOHT
HI 241 aMHHOEHCIOTHOrO OCTAaTEA,
pEIRAANIHX 4000 aToMOB, KARILIA W3
KEOTOPLIX FAHHMAET ONpEeoeneHHOe no-
no@enHe B npoctTpapcTee. Toneko ana-
WA CNOWHON EAPTHHEB! PEHTICHOBCKOR
NHOPAKLUAN YHCTR X DENKOBRIX KPHCTAN-
NOB NOIBOAHA NONYMHTE ACTANBHYIO
TPEXMEDPHYHD  KAPTHHY  MOREKYIbI.
(ITOT METOO AHANHIA ChITPAN pellak-
LUYHY POk M B YCTAHOBJEHHH CTPYETY-
pul cnapans JHEK.) B xpuctanne sce
MOAERYTB ACTHHEI BRITh OAHHAKOBRI,
fHake AMGPAKLUHOHHAR KAPTHHA, COCTO-
ALIAR W THICAY MATEH, OTBEYAROMINY NO-
NOWEHHIG PETYIAPHO PACTIONOMERHBIX
aToMOB, ByneT HeveTkoR.

B 1960-¢ roas Omn ocyllecTBACH 3a-
MEMATENBHBIA IKCNEPHMEHT, KOTOPRA,
CROBHO BCMbILKS MOTHHH, OIADAIILIAS
BCE BOKPYT, MPORCHHN NPHPOOY CelH-
tirseckol dopMbl MOTEKYT PEPMERTOR.
OGpazeu depmenTa, BECEMA NOXOWETD
HE «FEpORs KHHEH — XHMOTPHIICHH, 06-
pafOTANH  peareHTaMH, CcnocoBHKIMK
PAIPYLIHTH BOC NONCPCHALIC CLURBEH M
paCnpaBdT L cknanks B Genkosoft rnoby-
e, HE IATPArHBAR OCHOBHBIC CBRIH B
CcKeneTe nonWnenTHaAnoR uwenn. B pe-
IYNLTaTe GenoKk OEHATYPHPOBAN: npe-
woe cnegndHYeckn YIOMEHHAR, LCMb
Nepellna B COCTORHHE XAO0THUECKOMD
knyGka. MMps 370M NOMHOCTHIO YTRETH-
nack hepMeENTATHBHAR aKTHBHOCTD. Ja-
TeM NenaTypupoeannil Benox uHkyGH-
POBAAN B PAITHYHBIX yomoBnax, Gnma-
KHX K ECTECTBEHHEIM, B HAJEHIE HA BOC-
CTAHOBNEHHE HaTHEHOR cTPYETYpst, B
KOHLIE KOHUOR xaoTrdecknil knybok pas-
BEPHYNACA, H NOMHNEATHOHAR Uenk Cho-

HWHIACHE BHOBL TAK, 4T0 ODpaioBatach o
NPERHEN NETANAX WCXOOHAR TpexMep-
HAR CTPYETYPa M BOCCTAHOBHIACK dep-
MEHTATHEHAA AKTHBHOCTE. « s 3Toro
HE Hys#HO HMEAKHX BHewmuy dakropon
WM ciin. BelowHBOYHAR AMAHOKHC-
MOTHAR MNOCIEO0OBATENRHOCTE DOCTa-
Tousa nas obpajosauns Beell nomHo-
UeHHOA CTPYKTYRB, CNOCODHOR BEIMIO-
JHATE OTIPENENEHHYI0 §yHKLIHEO.
Ka‘ranma’mp MOMET NOBBHCHTE BE-
POATHOCTE TIPOTEKaNHA JanHoll peax-
UHH, W TONLKD — OH HE YMEHLLLIEET W He
YBENHYHMEACT KOMHYECTEO IHEPTHH B CH=-
CTEME, TaK KaK B NPOUECCE CEBOErD acii-
CTBHS CAM OH HC NMPETEPNEESeT O0ATO-
EPEMEHHEIX  HIMEHEHHHA. Y MepenHle
HIMEHEHHA TEMIEPATYDE YECTHYHBAKOT
CKOPOCTE XHMHYeckof peakuun B8 10—
100 pa3, a XHMOTPHEICHH YCKOPAET pac-
wennesne Genka-sMHILeRH B MHIUTHEPL
a3 no CpaBHEHHID CO CIIOHTAHHEIM NPO-

HeccomM. DPEepPMERTE — BIACTEMHHLI
BPEMENH,
KatanuTHyeckan CEIHDHUHOCT L

HEPMEHTOR YPEIBLMNAAND BEICOKD: OOHH
depMERT — OOHA PEAKUHA, HO HHKAK He
muoro. Mo amMonekyaspHbIM paimMepam
XHMOTPHIICHH pPAOOM CO CBOHMH CyG-
CTpaTamMi — Genxamm, NoLneHaIHME
pacnIenIeHnn, — orposeH. DepaeHT
KOHTEKTHPYET ¢ cyGCTpaToOM TONBKO B
B'IIPGII:EJ'IEHHHH MECTAX — B AKTHBHOM
UEHTPE, TIe U NpoHcxoauT peakius. [y-
Tesd TaAKMX XHMHUCCKHX YI0BOK, KaK
HHAKTHBAINMA, IAMELIEHHE H KOHKYDEHT-
HOE CBAIBIBAHWE, YAANOCH YCTAHOBHTE
NOKANHIALNIO YYACTRKOB CBRIBIBAHHA
cyBeTpaTa HA NOBEPXHOCTH epMEHTa.
Crektp cnetHdHYHOCTH ONPEaensieTen
bopMOoR 1 XHMHYECKHMH cRORCTBAMK
noBepXHOCTH, Obecheunsalomefl [o-
CTYNHOCTh OOHHX VMACTKOB NOAHNEN-
THIHOA LENH H IKPAHHPOBAHHOCTD OpY-
rux. Cootsercreviomwnflt  cyBerpary
YHACTOE HANOMHHAST ATOMHRIE nNpYy-
MWHHHBE MENWOCTH, JAXBATHBAHMNLIRC
PACLUEILIACMYIO CBA3L. [Tpouece onuchi-
BAETCA MOOCTLIO «kTIOU—3IaMOKD, XH-
MOTPHICHH ODBIMHD JAXBATRIBAET J2PA-
WEAHBIHA KOHEL NOMHNCHTHAHON LEnH
fenka-cyDorpata # Kax Obl paspesact
ATY TOHKYHIO HiTh. OBpaIcBaBlLHECH 4a-
CTH paciiennenHofll Monexynm cyBcTpa-
Td OTOSNAKITCH, W NMPYRHHA BOIBPALLIA-
ETCA B HCXOAHOEC COCTOAHHC: HEHIMC-
HHBILAACA Monexyna depMenTa BHOBL
TOTOBR K 2CRCTEHIO.

PepMERT, OTBETCTBEHHBIR 34 NHKBH-
JAUHID OOHOr0 |1 HeflpoMeanaTopos
(MHMHYECKHY NOCPETHHKCE B nepenade
HEPBHEIX HMITYIBCOR B MOITE), poOOcT-
BCH XHMOTPHNCHHY. CTPAHABIM H B 4EM-
TO BOMHYIOIHM KaxeTcs TOT (akT, uTo
CMEPTOHOCHBIE HEPBHLIE raisl gefcr-
BYHOT MYTEM CEAZLIBAHHA H JCTPAIALIHK
ITHX cameix gepmenton. Euwe Gonee
wuTpuiyer wabnoneHwe, CoenanHoe
np# waynerH GoneaHn AnsirefsMepa: B

COCTAR MEMKHN KOPHYHEBATBIX OT/0ME-
wnll, oOpaIyVIOLIBXCR B MOITE MO Mepe
PAIBNTHA ITOr0 3abOnNeBanHA, BXOOAT
npa Denka, FENAKLWHECH cneurdHiHb-
MH HHTHEHTOPAEMH, KOTODRIC BLIBOOAT
H1 CTPOA AKTHEHLIR UeHTD ¥ depMenToR
onpeneneHnoro  cemeRcrea.  MHoTpy-
MEHTE WHINK OBmennHensl rayGokof
reomMeTpHueckof oBHOCTLIO, KOTOPANR
nopoil mo WpowHK cyasbe obopaunsa-
ETCH Tpareaned.

IHUHKIONEANA ACTPOHOMHH W ACTPO-
@HIMKH.  [loa peaakumet  C. Mapana

THE ASTRONOMY AND ASTROPHYSICS
EncycLorenia, edited by Stephen P.
Maran. Van MNosirand Reinhold (in
North America) and Cambridge Univer-
sity Press, 1992 ($ 89.95).

2T0T TOM, HacuMThiBarowmA 1002
cTpannne Gonsworo dopamaTa, nonon
poMuUeGHEIX UYIEC, KAK CKAIKN THICAYH H
onuoit woun lllexepesanel, WO W3ND-
weHHEIE B Donee crporoft  dopme.
Yepro-Denwie MAMMOCTPANHE, NpeHMy-
IECTBEHHO KOMOAKTHME padukn ®
mHarpaMMbl, 3aAMManT npasepto 0,1
obwema kaurn. (Ha cynepobnosie no-
neinena Bonkiuan peeTHaR doTorpadua
CatypHa © €r0  MHOTOYHCNEHHBIMK
KOMbUAMH, CHATAR MHPOKOYTOLHOMN
opbuTansroit kasmepoll Kocmuueckoro
Teneckona «Xabbnw.) B xumry sxnmo-
wepo oxono 400 crarell, HANHCAHMBIX
eite Bonbiumm uncnom aeTopos. [Mourn
BCE OHH — AKTHBEHBIE HCCICOOBATENH W3
MHOMHX CTPaEH BOEX NATH KOHTHHERTOB.
Pacnopomennsic B andaBuTHOM no-
pROKE CTarteH npeocrasnaoT cobon
KOMNEKTHBHBLIA OHEPK COBPEMEHHOMD
COCTOAHMA ACTPOHOMIH, GONBUIMHCTBO
W3 HHX HAMHCAHDO HA YpOBHC Hawbonee
obcTosTensubx crareh myprana "Scie-
ntific American®. TpHBoANTCR MHOD
npocTeIX dopMyn (BD BCEM TOME EOBa
H HalineTcA napa uMTerpanos), Tabnun
H CNCHHANBHBIX KOMMEHTAPHER; TaKHC
NORCHAHMUNE EOMMEHTAPHH B XKYPHANE
"Scientilic American® BCTPEYAKOTCR ro-
paine pese.

Pan craredl nOCBALLEH BAMHBIM CO-
BPEMEHHBIM HANPARNERHAM HCCNETOR:-
HEA, Hanpumep, nowtH 20 cTpanuu 3a-
HHMEET CTaThA 00 AKTHEHLIX FANAKTH-
Kax H KBa3nIiBeiaHbx obwekrax. Ona co-
CTOMT U39 KOMMNAKTHLIX PA3OCTOB, Kak-
Obf Hi KOTOpbLIX MOCBRILEH OAHON aK-
TyaisHof npolnese ¥ HANKMCAH Epy-
HBIM CEUHATHCTOM B DasHoR obnacTn.
PaccmoTpenst Takne npobnemel, Kak
nageHne Tada, BhiBpockl, MOLUHBIE OEN-
WEHHA 1 PEHTTEHOBCKOE HANMYHYCHHE B 8K~
THBHLIX ranakTeEax. B sakmouenue
NPEEPACHO MANHCAHHOE 3Cce paeT ob-
LwiHil BITIAD HA BECk KNAacc 3THX oOLER-
TOB.

ﬂ]:n-! BHHMATENLHOM YTEHHH EKHHIH
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MOMHO BCTPETHTE HECKONBED COOep®Ka-
TefLHBIX i B TO #eé BPEMA AOCTATOMHO
kpaTeux cratell. Hanpumep, cTaThs
@, Ly na Beprny, HANHCAHHAR HKHBEIM
HILIKOM, OTEDBIBACTCA HEOHHIAHHLIM
HANOMWHAHHEM O TOM, 4TO He OyIEk B Be-
npax ipein NIOTHbIX AOCPHBIX « TOMOER,
ro BrenennoR cvinecTBOBANH Gbl TOML-
KO MOMEKYIbl BOOOPOOA W BCE BELE-
CTEO Haxoaunock 6bl B rajoobpainom
cocToAHuH. JefAcTBHTENEHO, IMaBHOE
YOYILUCHAE HIOAHHA — 3ITO NOAHOE OT-
cyTetene obracHennn  yOeOHTENBHBIX
CEMOETENLCTR 0OPaI0BEaHHA DATA XHME-
HECKHMX 3IEMEHTOR, OCODEHHO TRMCICE
HEACIA, B ANEPHLIY PEAKLNAX § Meopax
aeid.

B paigene «J/1yHa: NpOMCXOMACHHE H
ssomrotsAs Ix. Munow H#e paccMaTpH-
BACT E}"I,l.l,ﬂTBOBﬂHI,UIIE Jusiiil o I'IPEEIL'TEB-
nennn, 4To Jlyna — nubo ponwan cect-
pa, nubo cynpyra, nubo ouTH 3emnM.
Tenepr: NPHHATO CYHUTATE, 4YTO Hal
ciyTHHE obpajosancA B PeIVALTATE
CEONLINIErD COYVAAPEHHA TENa paime-
pani ¢ Mapc # HOBOpOXICHHOR 3eMIH.
INyna obpaiosanack W3 BHEWIHER Mau-
THH 0boHx 00beKTOB, HO OHA NOIAHMCT-
BOBANA OYEHE MAND MATEDHANA HI LEHT-
pankALIX obmacTel, W ero HE XBATHIO Ha
obpaiopanne xeneanoro aapa. Ha yvamu-
BEHTENLHOM PHCYHKE, CAENAHHOM HEJan-
wo O, ¥urGpo (KoTopsif TENEPs pa-
Gotaet 8 HACA),nokazan auck Con-
HUA, WOWETHHHBLIHACAR  MATHHTHBIME
CHADBBIMHA NMHHHAMH, YBNEKAEMbIMH
COMHEYHbIM BETPOM, NATHHCTAR TIO-
BEPNHOCTE BBIRB/IACTCA HA NOMELIEHHOH
panos GoTorpadHl conHedHol KOPOHB!
B PCHTIEHORCKHX yvax. A. @aponn pac-
wHpHn ropHiodT wabmopaenodt Bee-
MEHHOM CLIE KA OOHH 3ameTHEIR war, Ha
ero kapTax oboaMauens Gnuxafimme K
Hawel FanakTHKE CBEPXCKONIEHHA, 8 Ha
MOCTEYHIIAN JAHA NPCABAPHTENLHAR
KAPTHHA PACTIPCACNCHHA CBEPXCKOTINE-
HHA, HAXOOMLUHMXCA B HECKONLKO pai
ManLIle TeX, KOTOPLIE DONEE HIBECTHL.

M3 atux pazaenos, nogobakIX Wina-
HHAM TPpYOOB CH MﬂﬂiH}'Hﬁﬁ-. H MHO-
WECTEd OTOENbHBIX CTaTell CcocToHT
kHnTa. KonewHo, B Helt Hew3bemHrl He-
KOTOpBIE NOTEPH KaYecTEa HINOMEHHRA,
BOIMOMHO, Takwe, 4T0 obbem BBOAHD-
o MaTepHana MEHBLIE ONTHMANEHOID.
Ho cmpicn 0bweanHEHHA KOMIETEHTHO=
CTH H CBOSRPEMEHHOCTH DecmpenencH-
TeH. YuraTens kak Gkl caM HAXOIKWTCA
CpeaH acTpoHoMOB, BECENYIOWNY O COB-
peMeHHON ACTPOHOMMHI Ha YPOBHE, A0~
CTYMHOM BCEM TMPHCYTCTBYROLLMM, KO-
TOPLIE BHHMATENEHD CYLIAKT.

Cpﬁ'ﬂH ABTOPOR HEMAND HMEHHTHIX,
HO m H3I HHUX — ITD EUUEI.LII:'I:TE-CI MO0~
ObIX H TANAHTNIHBELIX K3K MY®EYHH, TAK H
HEHINH, B PYKAX KOTODBIX — HAYMHBIE
AAHHLIE H TCOPHH. (JT0 HE FHAYHT, YT
MOHO npeHedpes CYISCTBEHHON 10-
neft MaTepHanos, BedaKUIKMECH, Donee

CTAPUKY aRTOpoR.) 3Ta KHHMa HE N8
HOBHYKOB H HE ANA TeX, KOrD NPHEMEKS-
T nepenHnil kpal HayEH. 3Ta KpaTKas
FHLUHENONEIHA NPencTaBnReT Gonbio
HHTEPEC W TS YENeUeHHBIX moduTened,

Hayka i

H ONA aBTOPOB, CTYAEHTOE H Npenoga-
paTenefl, a Co BPEMEHEM CTAHET OOHHM
W3 FNasHLIX HCTOMHHEOR I8 HCTOPHEOR
HAYEH HALUeR INOXH.

obecbo

Kax uzbasumscs om xyrxoe

OUKONBKY HacekombiM CBOHCT-

BEHHE YMOTOMPEYHTEILHAA CN0-
cobmocTe  BhipafaTwBaTh  YCTORYMR-
BOCTE K NECTAIMAAM — HHOMAa BCEro 3a
HECKOALKO NeT, — HeOdHIHANLHELIM Te-
BH3I0M NECTHUHAHOR NPOMBILLEHHOCTH
BROMHE MOAHO cyATaTh: «Menoneayht n
seifipocks. Ceflyac  BuOTexHONOTHYE-
CKDE NPOMIBOACTED H IHOAKTHEHCTH
W30 BCEX CHA cTapaoTces 0B0ATH B CROS-
obpaIHoil rOHKE BOOPYREHHA BpEaHTE-
nef, KOTOpLIE YIPOMAKT NPHCTIOO0-
GHTLCA K BaXHON Tpynne HWHCEKTHLH-
008, CCHOBAHHEIX Ha OaKTepRANBHBIX
rokcuHax Bacillus thuringiensis (Bi).
whdbl He xoTHM, uyToDR B cTanW KpatT-
KOBPEMERHBIM YCTIEXOM, O KOTODOM 4&-
pe3 NATh NeT yxe 3abyayT, 4Tobe OHK
NMPHHECAH KOMY-TO 0OXOM, 8 HAC 3aCTa-
BHIH HCKAThH HOBBIC MPOAYKThIN, — 0=
popuT @, Tynn w3 YHHBEPCHTETA LUT.
Cepephan Kaponuna.

Hayuuwas no skpafneft sepe ¢ 1950-x
rooos HekoTopeie depmepsl obpaba-
TeiBany cnopamu Bacilus thuringiensis
CHOW ToAR, cTpemAack yDepeus HX OT
HACEKOMBIX-BpenuTenci. B oTnnuke oT
KHMBYECKNY HACCKTHLUMOOE WHPOKOrD
CNEETPa ,[I'E‘ﬂI',:TBFIII pﬂ']ﬂH‘IHHE TOKCHHBI
ITHX CIOP WIBHPATETLHO CMEPTOHOCH b
008 YKOB, MyX B Gabovek, B yHCIE KO-
TOPEIX CAMEIE PACTIPOCT PAHEHHBIC CETb-
ckoMoanficTecHnbie  BpeowTend. [lns
NPOYHY HACCKOMBIX, 8 TAKKE OPYTHX
IKHBOTHBIX H MENOBEKA ITH TOKCHHB
De3BpelHbl, YTO JeAeT WX WIeAMLHLIM
no  GEIONACHOCTH W MHHHMANTLHOMY
BO3OEACTENKY HA Cpeny NecTHIMIOoM.
Oaunako y B ecTe W HenocTatok. [Mpa-
MEHATE 3TO CPENCTBY HYMHO ropaioo
WAL, YEM XHMHKATE], 4TO JAMETHO N0-
shilnaeT pacxonsi. «[ocne obpaboTen
MOJIOBEKRKA 036 TEPAETCA 3a MoOATOPa
nua», — noacuset Dyno.

B peavaeTaTe Ha Br w opyrue Guone-
CTHUMALL, O CYLIECTEYHOLIHM OUEHEAM,
npuxoanTca mMeHee | % prinka cenbeko-
KOAAACTEEHHBIX WHCERTHIMAOB. B GHo-
TEXHONOTHYECKOR  NPOMBILINEHHOCTH
paipabaTeIBAKOTCA BCe HOBble, Gousee
cTolkHe HAK CofepRalnHe Bonbine Ko-
NUYECTED TOKCHHOB npenapatel. [ecty-
UMb HA ocHoBe Bi cefMac BeINyCKaNT-
CH MHOTHMH KOMOAHMAMHE, BEAOdaR Ab-
bot, EntoTech {oTacnenne Novo MNor-
disk} n Mycogen.

Ououako yen ek THBHEE CTAHOBAT-

cA Bi-mpoaykThi, TEM CHIbHEE Oanme-
uue oTHOpa Ha HACEKOMBIX, MPHBONRA-
LLee K PAIBHTHIO ¥ HHX yeToRunBocTH. B
cepeawne 1980-x ronoe naBopaTopHbic
HCNBITAHKWA HAYENH NOKAILIBATE, YTO,
HANPHMED, ¥ KONOPANCKOTO #yKa M Co-
BeH MHeliothis virescens eCTh FeHETHYE-
CKRt NOTCHUMAN 0NR PAIBATHA B OOpe-
OENEHHBIX YCNOBHAX HEBOCTIPHHMYHBO-
ctH k Br.

IMpoGnenma BLILLINA 38 YHCTO aKEIeMH-
weckne pamiku, Korma b, Tabawnke w3
IMapaiickoro yuusepcutera B8 Manoa w
BrD KOnnerd oOHapy#AIH, YTO NOnys-
LHA KanycTHOR MOnMH, BPCORILAR NAAH-
TALMAM NOMcBOR ropyMuk Ha Fasafisx,
¢ 1986 no 1989 r. yvaso#Hna cBOK YCTOR-
wHBOCTL K 81, «llo wpouuu cynebsl, 13-
MOIHMR  depMep Henonsiosan Bonb-
ke KonadecTea Bf iMeRno HI-13 03a-
BOYEHHOCTH IHONOTHYECKHMH npobne-
MamMH», — rosopuT TabamHMk,

Ta rapafckan MONYAAUHA MOMH H
apyras rpyrma epenuTenelt o dnopw-
e = MOKA eIHHC TEBCHHBIC YETKD JOKYMCH-
THPOBAHHBLIE CTY4aH PaiBHTHA YCTOR-
aHBOCTH K Bf B npHpone, HO, N0 MECHHID
uaﬁmunaﬂﬂeﬁ, OTHIOIL HE MOCTEOHHE.
u«llpofnesa B ToM, YTO, cCnH GHOTEX-
HONOTHYECKAA NPOMBILLLNEHHOCT B DA~
eT LIar Bnepel, BuMNYyCKas HOBbIE Mpo-
OVKTEI, Mkl 04eHb DbICTPO CTANKHBAEM-
A ¢ oTGOpOM HACCKOMBIX HA YCTORYH-
BOCTE K HHM», — NpelynpexaaeT
2. Bparremas w3 Haunonansmoro oow-
fovoBcKoro obwecTea B Bammnrrone.
«B Takof cHTYaUHH eOHHCTBCHHOC, 94TO
OCTASTCA EpMEPAM, — 3T0 BEPHYTLCA
K NPHMCHEHHIO XHMWHCCKHN HHCEK THIIH-
OOBEY.

Omie 13 NPOCTHIX NOOXOOOR K COXPA-
HeHHiD FhdekTHBHOCTH B 3akmoyaeT-
CA B BAPLHPOBAHM MHEPODHLIX CMecel,
koTopbivH  0Opa0ATHBAKOTCA  MOMA.
Pasnuuneie wrasmmel Bacillus thuringi-
CNsis  BEIPAabaTHBAKT HEOAWHAKDBLIE
COMETAHHA TOECHHOB, W HACEKOMBIC,
VCTORAYHBLIE K DOHOMY HI HHX, MOTYT
TARATECA YYBCTEHTETRHBIMH K OpPY-
rint. Oonako TabawHHE OTMEHACT,
YT, NO-BHAHMOMY, BIAHMOIAMEHAE-
MBIX TOKCHHOR OTHOCHTENBHO MANG,
XOTH H CVILECTBYIOT THICAYH DALIHYHEIX
W TAMMOB.

Muorve nocnegHme paboTel NOCBA-
(EHE] BECACHHID reHOB TOKCHHOB B B
PECTEHHA MW B WX CHMOHOTHUYECKHE
DakTepuu. Takue TPAHCTCHNBIE KYTRTY-
el Moran Bl caMH BrpabaThiBaTE W
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HAKANNMHBATL TOKCHHBI, Htﬂﬂ:HTHD, nep-
BELIM TRAHCTEHNLIM DacTEHHEM ¢ TeHaMi
Br Gyper xnonok, KoTopeift dmpsma
Monsanto nAEHEPYET BHEOPHTE B OOH-
wallliiHe NATH NET; BCKOPE 38 HHM Mo-
CREAYHT KapTodesih H OPYIHE BHARL,

Cxema, YYHTRIBAWILAA JABMCHHE OT-
Gopa, cO30ABAEMOE TPAHCIEHHBIME pac-
TEHHAMH, NpelycMaTpueaer obecneye-
HHE MHLLCH YYVBCTBHTENBHEMX K B Hace-
KOMBIX MYTEM BRPAWNBAHEA CPEOR
TPAHCTEHHBIX IKIEMIITAPOB H HEKOTOPO-
ro KoaudecTea obmunEx, YyeBcTBH-
TENLHLIE HACCKOMBIE CMOIYT NHTATHCA
HMH, OOHOBPEMEHHO CKPELLMBAACE CO
CHOHME Donee yveToRYHBRIMH COpOaHYa-
mu. Ecnm yeToRuUMBOCTL K B ABNAETCAH
PEUECCHRBHLIM TEHETHUECKHM TPHIHE-
KOM, Ha yTO, no cnopad Tabawnuxa,
YKAILIBEIOT HEKOTOPBIE NpeoBapHTENL-
HbIE OanHbie, To BONbIAR YACTE NO-
TOMCTER OT TAKHX CKPEILMBAHHA B Nep-
BOM NOKONEHHH GyIeT BOCTIPHHMYAEBA K
Bi. BoiMowHa® TPYOIHOCTL 30€CE B
TOM, 4T, Kag cuuTaeT Bparreman, spsa
A MOMHO DACCHHTBIBATE HA MEAAHAE
GepMEPOR TOMEPTROBATE HACEKOMBIM
CLIYTHMYIO SaCTh YPOXKAA.

bomee scaoTHveckuR NOAXOO — HIME-
HEHHE IKCNPECCHH NEHOB Br e TPAHCIEH-
HEIX pACTEHHAX. TOrAa 3ITH FEHEl MOTIH
Ot DYHEUHOHRPOBATE TOMLKD B ONpe-
MENCHHMY TKEHAX BO BPEMA KPHTHUE-
CKHX NEPHOAOR PAIBHTHA DACTEHHA HIH
B OTBET HA NPHMEHREMEIE DepMeEpamMs
KHMHYECKHE HHAOYKTOpE. Kak noacnser
Mynn, perynupys Takum obpazom npH-
CYTCTBHE TOKCHHOER B, vaanock Gkt oc-
nabuThk gapnerne oTOOPE B CTOPOHY Bhl-
palfoTKH ¥ HACCKOMBX YCTOAUHBOCTH K
oM. [, @ruxod 13 dupysl Monsan-
10 OTMEYEET, OOHAKD, UTO TEHETHKS
KYNBTYPHBIN PACTEHEH CAHILKOM NNOXO
HIYYEHA JUTA NPaKTHYECKOTD BHEIPEHH
ITOT0 METONA no Kpafinefl mepe p Gnn-
waflie necatk net, Tak 4To nepBan Bo-
A TPAHCTEHHBIX KYALTYD Gyoet npo-
HIBOAHTE TOKCHHEL Bf menpepwiBHO, a
IT0, K8k onacaeTch bparreman, MomeT
MOBLICHTE PHCK BLIpaBOTEH y Haceko-
MEIX YCTORYHBOCTH,

OTBETCTBEHHOCTD 38 KOHTPOMNL Me-
CTHUHAHOA yCTOHMHBOCTH BpeadTencit
B KOHCMHOM CHETE OCTACTCH Ha ﬂ?ﬁ’.’pﬂl‘.‘r
pax, KOTOPLIE OOMEHL PEILaTE, WC-
NoALIoBaTs M Bi-NpooyETEl, & ECAH
oa, To K2K. TYNl nonaraet, ¥To MHHR-
CTEPCTRO Cenbekoro Noaabcrea CLIA
MOrno GBI CHITPATE IAECE CTHMYNHPYIO-
LIYH0 PO, COAAE NPOrPaMMLL, YERILI-
BAHOLIHE TPENOCTABACHAE NOMOLLH XO-
ARARCTBAM C OCTOPOMHLIM NPHMEHEHHEM
B HHX 81 BNpOYEM, TAKOE NMPELToHe-
HHE HABCPHAKA BEIIOBET CTIOPEL.

Mo wmuensmio Tynoa, rRapsoe, WTo
Hy#HO cefluac depsepam, HoonegoRATE-
NAM H MPOMBILLTEHHHKAM, — 3T0 G0k-
e ARGOPMALER O NOCTEACTEHAR | -
GERTHBHOCTH Pa3iNHYHLIX NOAXDAOR MO

TPAHCTEHHEIA XNOMOK (cness) saymusioT oT BpegMrenes
GakTepHancHbie reHbl, KOAWDYOWWE WHCEKTHUMALL OfsiuHeE
ME pacTeHWnA (CNPEsa ) CTAHOBATCA WX MepTBoR. (DoTorpadue:;
Monsanto).

OTAENLHCCTH H B COMETAHHE APYT C OpYy-
roM. O NPHBETCTBYET HIyueHHE obpa-
GoTkr Bl Kak 0AHOIo M3 KOMMNOHCHTOB
woOMMnekcHoR Gopbbbl ¢ BPEERTENAMY,
B KOTOPOR HCTIONBEIVIOTCR KAK NecTHLH-
Obl, TAK H ECTECTECHHBIE BPard HaceKo-
meix. «He nymno youeats kaxaoyio Ov-
RKaWKy», — orsmesact yna. B camom
oene, HEKOTOPLIE HI HHX CTaHOBRATCH
BpEOHTEMAMM, TONLKO KOrMa HX YHCneH-
HOCTE MPEBLILAeT ONpeneneHHLll no-
poroBeif YpoBCHE.

Hanerefitnes wayuesne ssaumoneficr-
BHR HACEKOMBIX, HMX ECTECTEEHHLIX Bpa-
roB W KYNRTYPHEIX pPaAcTEHHA JOMMHO
NOKAIATE, HACKONEKD Ider THEHO NpH-
peHenne Bi, xoraa eeipabGoTka yorofl-
YHBOCTH K HHM 3ancpacueactcR. [lo-
BHONMOMY, IKONOrHYECKOEe PABHOBECHE
coxpaHfeT HHeK THEROCTH NPHPOAHLIX
TOKCHHOR HA NPOTAMEHHH MHANMHOHOB
neT. BeposTHO, TO EAHHCTREHHBIA CIO-
cob ofecnewlwTs HX AONTOBPEMEHHOE HC-
OOBIOBAHHE B CENLCKOM X03AfACTBE,

[xcon Pennu

Huousuoyaasrel au
«omneyamxu natvyeer» [THK?

AYMHAA c 1988 r. woTnedaTEH

nansueas JHK nprammamice: B
KauecTpe fAokazaTenscToa B Gonee uvem
2 thic. cynebnmx fen s CIOA. 3ToT Me-
TO4, WHPOKo npHmexsownica Pene-
pansHEiM Biopo paccnenosannil (DEP),
@ TAKKE YACTHLIMHA DHPMAMM, CRIIPan
PELIANMUYIO PONb B JETaX O MOXHIIEHHH
neTelt, winacunopannsx o yOuAcTREX.
OnHako HEKOTOPLIE CNEUMATHCTE B 0D-
nacTH NoNYNAUHOHAOR TeHeTHEN CTABAT
N COMHEHWE TOVHOCTE HOEHTHGDHEA-
uHH mayHocTH no JIHK. Paisepuysuas-
CH MmOneMHEA NpHBENA K DEHHHEI-[H'IG
OEP B ToM, MTO OHO #3aTHIKEET PTHIH
KDHTHEAEM OaHHOTD METOOH.

ApPryMeHTH «BbPBAMHCE HA NOBEPX-
HOCTB® C© nyOnukamweli 8 XypHane
"soience® craten Pigapaa JlyorTara H3
lNappapackoro yHupepcuTera B Janne-
na Xaprna w3 BaumurToHCKOro YHH-
BCPCHTETA, EOTOpLe ODCTOATENLHO
obbacHHnn B nefi, kakum oDpalom paz-
JTHYHA BHYTPH NONYNALHH O8TaK0T HeCD-
CTORTENBHBIMH MOCHITKH, NONOEEHHBIT
B ocHOBY pacueron. Hx coMuennn B Ha-
MEXHOCTH METOOA, BEPOATHO, BCKODE
NOOTEEROATCH OTYETOM EoMuTETE Ha-
uronaneHolt Axagemun Hayx CLIA o
NPHMEHCHHH B KpHMHHATHCTHEE METO-
na wneHTudHkaumn nryHocTH no JHE.

PaccsatTpHBasMBIl METON BEKIHOMAET
awanyy NHK-npob none paga konmi
ONPEACTEHHLIX EPHTHYECKHX hparsen-
TOB, HHOIHBHAYANbHEIN AR KA 1000 ue-
nopexa. Ecnom uncno wonall HecRonbxHx
TAKHX TOCNENOBATENLHOCTER (CBOCrO
poaa «wotnevatok nansuan) B JHK no-
NOAPEBAEMOTD CODTEETCTEYET KONHAM B
npobe, BIATOR C MECTa NPECTVIINEHHA,
NPOH3IBOARTCA HECTIOMHBMA pacwer C
LETbI0 ONPENETeHNs BEPONTHOCTH CAY-
galHoro coenameHus. Yacto Takoe co-
BMIAICHHE OKA3bIBACTCH NpaKTHYeCKH HE-
BEPOATHLIM: B OOHOM H3 NPpHMEPOR,
NpHREACHHEIX JIYOHTHROM B XapTmom,
Ta UR(pa COCTARMNA OAMH cnyvall Ha
738 KEMHTHIEOHDR,

B ceoe#t craTee JlyonTHH H XapTa yT-
BEPMOEOT, 4TO NOJOGHBIE PACYETEI OC-
HOBAHLI HA NOMHEIX AONYLIIEHHRY, KOTO-
PEIE MOCYT HCKAIHTE PEIYNLTATH Ha 2 1
Gonee NOPAIKOR BenwyAn. OHH 3asBIR-
HOT, YTO CYIIECTBYHOLAN METOOHKS pac-
YETOR BEPOATHOCTH cnyyalnoro cosna-
NEHMA HE B COCTORHMHE JOMAKHbIM 0Dpa-
30M yuecTh 3hherTh, obycnosneHibie
ITHHHECKHMH H DECOBLIMH BAPHALIMAMH,
Hesunonneift nogoapenaeseafl, obnaaa-
HoLuf PACOBLIMH HITH ITHHYECKHMH
NMpHIHAKEMHE; AHATOIHYHLIMH NPH3IHA-
KiM [peanonaracmMoroe NpecTYNHHKE,
MOMET HMETE DONee BLICOKVID DEPORAT-
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HOCTE COOTBETCTEBHE npobe, sanTofl C
MECTA MPECTYNNCHHA, # OLITh HEBHHHO
ocymaeHHsIM, B cTaThe npennaraeTca
METOIHKR, KOTOPAR Morna Okl CRECTH K
MHHEMYMY BOIMORHOCTE TOMHOID C0-
OTBETCTBHA.

Mo cnopam [Iaxona XHKca, BOIrNas-
NAKLWEro KPHMHEHANACTHYECKYI0 nabo-
patopiio BEP, ewe 0o ssixona ceoefl
cTaTel B "Science® JlvouTuH u Xaprn
OABAMH MOKAIAWHA B Ka9ecTBEE IKCIED-
TOB N0 HECKONLEHM CyaeBHEIM Oenam, 1
MY KpHTHKA PACYETOB, OCHOBAMHLIX Ha
unenTHhnkauun  mmanoctn oo JIHE,
WHPOKD UHPKYTHPORANG B AABOKATCRKHX
wpyrax. Mx oT4eThl NpHBENH K TOMY,
yTO B PARE NOCTEnHHX cymebHnIX aen
0BINH OTENOHEHB! BLIIBAHYTEIE OEP
NOKAIATENLCTRA, OCHOBAHHEIE HA METO-
e woTnedaTros nansiuesn JTHE,

Cpean uux 6e1n0 CORMBCTHOE CITYILLa-
HHE MO [OKAISTENECTBAM O METOOY
paedTHOHEAURR THyHocTH no JAHK ona
15 pazneuuery nen no oxpyry Komys-
Oun. Kak v 8 GONBITHHCTEE CYO0NPONT-
BOOCTE, HAYYHBIE OOKAIATENRCTEA B
ITOM OKPYTe CHaLsana AoEHbl MpoBe-
PATLCH HA NPEABARHTENLRHOM CTYIIAHAH
W A0MKHE OBITE NPHIHAHE SKCHEPTAME
n0 Toro, k2K OyvayT NPHHEATH OQHLN-
ansHo. Onun w3 cynel oxpyra Koaym-
e yKazan, 4To TeXalie B OCHOBE 00-
KATENLCTEA IEHETHYECKHE TCODHH He
MPHIHAIOTCH NOBCEMECTHD. (B oThnune
ot Hero Anennsumonssift cyn CLIA
BTOPOTO okpyra B ManxeTTene npHHan
OOKAIATENLCTRO MO «OTNEYATEAM Nk
veps JHK, onHako $ToT Cyi NPHMEHR-
ET MEHEE CTROTHE KPHTCPHHM. )

He ynuenrensio, 4To eTaThio Jyou-
THHA W XapTia 0coBeHHO KPHTHEOBATH
T€, KTO NPEAIOMHN HACHTHOHKALHID
AHYHOCTH MO «OTHEMATKAM MATbLCEN
OHK. Beii Takme nonsiTel ybennts
JlyouTHHa B Xaptna He nyBiIHKOBAT
cBOH cTATEH, TToMOLWHNE reHepanbio-
ro npokypopa CIIA B Kisenennoe (wr.
Orafio) [Txefivc By noagonnn XapT-
¥ H CKA3A eMy, 470 nyBnMkaius mo-
#eT OuiTh HENPABWILHD BOCTIPHHATE M
NOBPENMT CYaeOHbBIM PACCTENOBAHNAM,

JaTEM CTATHA, YUEAEBLIAR [OCTE
CTONE KpHTHYCCKODO patbopa, Oeina 1a-
NEPHEHA HE HECKONLKD Hedent B "Scien-
ce® Hil CTROHA FPAHOK, KOPIA PEeakTopD-
peuertedT Tosmac Kackn wa Menwmwin-
cROro konnenwa bafinopa ssipaiun we-
NOBOABCTEO no 3ToMmy noBomy. Kackw
GbiN wieHoM KomETETa Hauwonansuof
Axanemius Hayk, 3aHEMaKILErOCA MTPH-
MEHEHMENM B KPHMMHATACTHRE METO/E
wnenTHdHKaLME mHanocT no JIHK,
Hanwen Kownang, penaxtop "Science®,
OnyBIMKOBAT B TOM e HOMeEpe oT 20
nexabps 1991 r. cTAThIO-ONPOBEPIKENHE
Pananwuta Hakpaboprn wa Texaccroro
YHHBEPCHTETE B XeiocToHe W Kennenn
Kunna us Fensckoro yuusepcnteTa,

B atoll cTaThe NENAncs BIBOT O TOM,

9TO CYWIECTRYIOLIAR METOOHKA PAcyeTa
BEPOATHOCTH CORNANEHHA B CMEIIaHHON
MONYNALHHN, KOTOPAA WCXOAHT W3 Gan-
KOB AGHHBIX N0 MACTOTAM MOBTOPAEMO-
CTH FEHOB MUK PalfHYHBLIX PAC, HE NIPH-
BERET K iHauuTensHOR oumbre. ARTO-
Phl CTATHH MHIUYT, 4TO HEODXOIHMB!
K&K pa3l namnee no obef YacToTte BO
acefi nonynsuwes B uenom. HYaxpabopTh
CKEan, YTO, OKEKHCh OH MO0 CYOOM,
I8 HErD He uMeno 661 IHAMCHHR, BCTPE-
YAKTCH NTH OTKNOHEHAR OT COOTBETCT-
BHA OOUH pa3 Ha B mne. win Ha 40 s,
CITy4aen,

ANBOEATE HAXOAONT TAEVID NHHHKD
paccyRIeHni HENPHEMICMO . H
Xaptn, koTopsifi BmecTe ¢ JIyoHTHHOM
mTaHApyeT onybnukoBaTe oTeeT “a-
kpabopTh B Kunoy, yTBepmoacT, uTO
NOCNETHHE 1AILHILAKT HEBEPHYHD TOUKY
APEHNAR. «ME HE TOBODHM O CPETHHX LIH-
dpax, — ckazan XaprTnu. — Met roso-
PHM O BOIMOMHOCTH TOMD, YTO HA CBCTE
CYIWECTRYET €Ul KTO-TO (KPOMe CaMoro
npecTynuHka), kTo obnanger cooT-
RETCTHEHEM WHCY kKonul B npobe, Bis-
TOH ¢ MECTA NMPECTYILTEHHAN.

CnycTH [ens nocne onyonHEOBaHHA
CTATHEN XapTha Kackw oTka’lancs ot
CBOEro 4NEeHCTER B KoMHTeTe Hauwo-
HansHofl Axamemun Hayk no npumene-
wmio Metona [IHK B KpHMHHATHRCTHRE,
Onuy H3 YWieHOB KOMHTETE JARBIA, HTO
KOMMTET 03ab0NeH BOIMOMHBIM RO3-
HHEHOBEHHEM KOHQVIHETHON CHTYALMH.
Kackn unMeeT IHAYHTENLHLIR dHHARCD-
Bbifl MHHTEPEC B METONHKE HACHTHGWKE-
uun musHocTH no JHE, xotopyio o
paipaboran, v ero nabopaTophs MOJY-
4ina or HauHoHANBHOrO HHCTHTYTA
npasa cybonamio Ha 200 Tec. nommn. Ma-
cTHTYT, Kak 0 ©bP, nonunHen MEHH-
CTEPCTEY HOCTHLHH.

$GEP Gwno ooHEM HI HHHELBATOPOR
COCTARTCHHA AKAICMHYMECKOTD OTHETA,
OAHAKD PYKOBOONTENH aKkaleMHR ELI.TIH
TEM HE MCHOE YOHBIIEHE], KOTI8 XHH{.'
ANOCTAT AMAHHE EpoTHUGecKRR OTILIB
Ha WPACCEEPENEHHYIOR TAKHM 0DpaiIomM
rnaBy HI OTHETA COTPYIHHKY aKancmMmMH
Ixony Bappucy., oM Bein BechMa
oBecTOKOeHE TeM, ¥TO TAM He Boe Bhiio
NPENCTARNEHD B HCTHHHOM CBETER, —
IAABENN XHKC.

Xure coobinT, 470 NOAYUHD NPOSKT
IMABE HI OTYETA OT ABYX YIEHOB KOMM-
TeTa. AKANEMHA, KOTOPAA NPOCHT 4ie-
HOB KOMHTETOB HE PAICTAINATH COMNEp-
HAHWE NPOEKTA OTYETA, OTKAIANACH Ne-
penaTs MOCNAHRE XHKCE B KOMHTET B
HHTEPECAX COXPAHEHHA BECNPHCTPRCT-
ROCTH. Axanemuuecknil OTYET, COCTAR-
ARBIIAEACE B8 TeueHHE OBYX neT, cllle
MOMBET QONOTHHTE OHCKYOCHID BECRMA
HEODXOAHMBIME ANR Hee OOBEKTHBHLI-
MK DAHHBIMM.

Ty hepocau

Lvipaesiii kpemHul

PEMHWEBLIE EpHCTaNAL, KOTO-

Phit cnocOoGHL HAOEKHO W C BRICO-
Kol IOOEKTHBHOCTEIO HIAVHATE CBET
TIPH FIEKTPHYECKOM (8 HE ONTHYECKOM)
BOIDYHOCHHH, MOTYT, N0 Kpafued Mepe
Teope THYCCKH, MOAOKHTE HAYAND Ho-
BOMY nokonenHio cpabaTeiBariunx co
CKOpPOCTHM) CBETA MepekiiovMaTencl o
OPYTHX EOMNOHCHTOB ONH CHCTEM CRAIN
H BRIMHCIHTENBEHOH TEXHHEH, BOMIOTHR
B cebe NOCTHMENHR ONTHEN H MIEKTPOD-
HHEH. XoT# ceanebHble MapOIH B 48CThL
TAKOro o0ReNMHEHHS OocTHmennA B
nByx 0BNacTAX EIUE He IBYYAT, YREPEH-
HOCTE B TOM, 4TO TEK HAILIBREMER No-
PHCTRIA KpeMHUA CTAHET NMONYNAPHLIM
HE TOMLEKD B KEAYECTRE TEMLI A oaHoA-
nEyX KoHpepesni, NOCTENEHHO HADAC-
TaeT. «H NoNoH OCTOPOMHOID OMTH-
MHEIMAR, TOBOPHT P. KonmHHe, pyKoso-
ARTENE HAYYHOTO OTOENA B Hﬂﬂﬂfﬂﬂﬂ-ﬂ-
TENLCKOM LUEHTPE Hnvend Tomaca I,
Yorcoua dupsmel [BM.

O cBeTOHIMYHaRMIEM KPEMHHE HEMA-
10 roBOpPHIOCE Ha cHMnoanyme 06-
LIECTBA NO HCCICAOBAHHID MATCPHANDE
(MRS), cocToRRIIEMCE B NPOLDTOM TO-
ny, koroa J1. Kauxem ¢ cOTpYIHHKAMH
H1 YNpasneHus No HayMHbIM HCCAEOO-
paHKrREM B ofnacTH oboponsl B [pefiT-
Mansepue (Benukobputanns) obnans-
NH, 4TO KPHCTANNE KPeMHHA, mpespa-
WIEHHELIE BLITPABRTHBAHREM E BaHWe C
dhroprcToROIOPOARCA  (NNABMKOROH)
KHCnoTOoR B BEpeTeHOOGpaINkie CTRYK-
TYPh WWHPHHOR HECKOIBKO OECATKOBR
AHTCTPEM, CBETHTUR PAVIMUHBLIMH HBEE-
TaMH NpH ONTHYSCEOM BOBYRIEHHN.
Hoknan wa 3Ty TeMy BeIIBAN ropaino
foneile BONPOCOR, YeM OBIND AAHO OT-
BeTOB. BpPHTAHCKHE YUCHBIE IARBIIN
Takmwe, HTO OHW NOOHNHCE 3NCKTDOTH-
MHHCCLCHUHH EPHCTANN0R, T.€. HX CBE-
YEHMA OpH BOIDYMOCHHH AICKTpHYE-
CEMM TOKOM, HO TNREOCTABHIAN OMeHb
MANTO ADKAIATENLCTRE 3TOrD (hakTa. AR
OTBET HA BONPOC O TOM, MNOYEMY Mo
EpeMHHE MOWET CBETHTRCH, OHH TOMNB-
KO MPEONMarant paiHeie TEOPHH.

B nocnennme HECKONBKO MECHLER
MHOTHE ODYIHE  HOCTEN0BATEIbCKHE
KOUIIEETHELE JAHANNCE HIyIeHneM 3Tof
npofnesel. Tak, va nocnenwefi konde-
pernad MRS, cocTorsiuefice B nekabpe
MPCUUTOTO TOad, YeeHblie v HHCTHTYTR
TEXHOMOrHN TEepaoro Tena B MiokxeHe
H TOKHHCKOrD YHHBEPCHTETA CeNbLKOID
XOIRHicTEAa ¥ TEXHONOTHI NIPEICTABHIH
NOKAMATENLCTES (haKTa WIEKTPOMHOMM-
wecuenunn. B To ke Bpemm  yuchHbie
dupm  IBM w  xopnopaums  Spire
Corporation B bendopne (wr. Macca-
gycere, CULHIA) onrcann npouece coiga-
HHA KPeMHHEBLIX yCTpoficTn, KOTOPBE
pafoTaOT KaKk CEETOH IMTYUYAIIHE OHO-
Mk,

CDIMaHKHE TAKHX YCTPORCTE ABIACTCA
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HEOBBIYHBIE caeToManyyanwWe NonyNEOBCAHKKOBEIE NPK-
S0Pl NONYYEHE! YYeHEIMK M3 MCCNegoBaTenecrorn MHOTMTY-
Ta TPM3KCN, KOTOPLIE BhITRABMNKY tKEAHTOBEIE NDOBONOYKHE
Ha KpucTanne repmanun (cnesa). MNopreTeid KpeMHAR, nony
HEHHBIA YYEHLIMK KOPNOPALMKA Spire, TaKk™e CEETUTCA NpW

BEChMA HEMPDOCThRIM AEN0OM, NOCKONBREY
YHCHBIC OOAMHE COIIATE MEOMOCNOH-
HHE CTPYETYPM H3 NONOKHTENBHO H
OTPHIATENRHO  JADAMEHHLIX  CNOEs
KPEMHHA H NOPHCTOID KPeMHHA B 3aTeM
NOOBCCTH K HHM JEKTPHYECKHE KOHTAK-
Thi, HE paipyilias MaTepuan. «Muome-
CTEBO MIONER NBITANHCE COIOATL K-
TPONKMHHECHHPY KMUKA Kpesmudil, HO
HATONKHYNHCE MPH ITOM Ha HENPEOIO-
numMele npobnesel», — oTeedaer Kon-
TMTHHE.

B paseuTHe cBoux pabotr 8 obnactw
QOTOrANLBAHHYECKHY 3EMEHTOR, YYe-
Hbl¢ Kopnopaudd Spire gobBasiime Ha
BEPXHION YACTE MNOPHCTOID KpeMHMHA
OTPHUATENEHO IaPAKEHHBIA CNOR OKCH-
ma wHows-omosa (OMO). 3ToT OKCHO
npospaved anA spaonmoro ceeta. Mocne
NOOaYH HA 3TH NpHGOPEI HANPAMKEHHA
YHEHBIE BHAENH ODaAHMCBEIT CBeT, Bhi-
XOOFUWHA ¢ BepxuHedl wacTH npebopoa,
kik yreepxoaet @, Hamasap, onun 1
BEOYIUHX VueHBIX B Spire. McocnenosaTte-
nu gupmie [BM cospanu Gonee Tpann
UHOHHYH) AHOAHYI CTPYKTYRY, B KOTO-
PO CEBET HANYYHAETCH C TOPUA npubopa
COHH OKPYHHAR NOPHCTHA  KpeMHnil
CNOAMH OTPHUATENLHO W NOAOKHTENL
HO JAPRAEHROr0 O0LIYHOTD KPEMHHE W
aTEM NPOTPEBHAH €ro 00 NOPHCTOND
MATEPHANA.

C TOMEH IPDEHHA NPaKTHYECKOTD WQ-
MONbBIOBAHNA KpeMHHA HE TONLKD A07
WEH NPEBPAILATE INCKTpHYeckKll TOR B
CBET, HO ¥ nenats 310 sfpexTunno. ldo
HACTOALUETD BPEMEHH HHEKTO HI YHEHLIN

TEALHD
P HHBIA
MHWK

KOHTAKTHEIA CNOW AMOMHAHKAAR

HE WenaeT obcywaaTe NOCTHIHYTLIX
HMH WpdekTrrHOCTER. Hanpuamep, Ha
METepHan, wirotToencHEeil  Hamasa
pOM, A0S OOMYYEHHA BHAMMOND CBETA
TpebveTcR NMOOATE HANDEMEHNHE OKONO
10 B. Hamapap HaneeTcR, 4TO YIvJIle-
HHC KOHTAKTOE NOSBONHT YMEHBIUHTE
ToebvenMoe Hanpa#eHie ao 2 B.

TMoMuMo ICNEPHMERTANIBHBIX HCC/E-
A0DBEHHA VYEHLIE JAHATEL CO3TAHHEM
TEOPHH, KOTODaA Morna Gel 00BRCHHTE
HeoOLIYHOE  MOBCOCHME — NOPHCTOTD
wpespn. OoHa WKONA, BOIrTABIREMAR
Kauxemom, npeanonaraet, 4To NOpH-
CThif KpcMHAA COCTONT M3 “KBAHTOBBIX
NPpOBOACYEK», CTPYKTYP, B KOTOPBIX
NEHAKEHHE INEKTPOHOE OTPEHNYEH0 110
OAROMY HANPARNEHHIO, 4TO NOPHBOAKT K
VCHIIEHHID PeKOMOHHANHN WEKTPOHOE
H NONOWHETENLHLIX 3apAnos. B peayvie-
TATE NPOHECCE PCROMOMHALINH H3AyYa
ercy ceeT. OaHako yueHbie 3 HHCcTHTY-
rd uanky Teepanoro Tend O6uwectsa
pm. Maxca Nnauxa g HlTvTrapre npu-
MHCHIBAKT OTONHIMHHECUEHUNID CH-
NOKCHHY, T. €. EPEMHHEBLIM MOMWME-
PaM, EOTOPRIE OCT AHITCH Ha IlﬂHE’:"EH{l-
CTH KpEMHHEBOID KPHCTANIA NOChe XH-
mpdeckoll obpaboTkn. JdapHo mIBecT
HO, 9T0O CHAOKCHH MOMET MNPORBIRTH
MHOHE cBOitcTea, Habmwonaemele ceft
YAC B NOPHCTOM KPEMHHH.

P. BeuxaTacyOpamaHHas B ero Kon-
nern w3 MoonenoBaTenbCkoro HHETHTY-
1@ Tpuanrn 8 Cepepuoll KaponuHe pe-
LWIHAH HIYUHTE 3TY npobnesy ¢ apyroi
CTOPOHLL. «f noayman, YTo echn 31O

BOADYMOEHMK YNLTPaMONSTORLIM CEETOM (BBEDXY CApaBd )
HToOb! NONYYUTE CEEYEHHE OT KPEMHWA NPK SNeKTPWYECKDM
BOSOYMOEHMM, MCCNENOBATENM CO3AANK AWOOHYID CTRYKTYDY
{BHHIY crpaBa). BUOUMEIR CBET BLIXDOWT M3 NOPHUCTOND KPEM
HIMA YEPES NOO3PaYHBIE KOHTAKTRI W3 OKWCNE MHAWA

anoaa.

shiekT CYILBCTBYET B KPEMHHMH, TO EI'O
MOMHE OOHADYEHTE H B APYIHX THONY-
NPOBQAHHEAXY, — BCNOMHHAET OH. [lna
npoBepkH ITOH HacH YueHiafl HCnonL3o-
gan oTonuTorpaduiin, OueHb TOYHYIO
TEXHOAOTHIO, € NOMOWBD KOTOPOH OH
BLITPABM/ KBAHTOBLIE NPOBONOKH Ha
['L“I'H.!HIII-IL‘HLIM HDI-!L'T.‘H.]J'IE.

Ha memnyHaponHol KoRQEpeHLIH
Mo AEKTPOHEBIM TpHBopam, Takwe co-
cToRBlelca B aexkabpe npownoro roaa,
yuyeHkle W3 WHCTHTYTA Tpuaurn coob-
WIMAKW, Y4TO FepMaMHi CBETHTCA Kpac-
HBIM IBETOM IIP-II O THYSCEOM HL'I]E}'}H"
aennH. Ooqako naxe ¥TH PEIyNLTaThl
HE VEAIRBAKT OOHOIHAYHO HA HAAHYHE
kEaHTOBOrO 3hdexra. «B HALMX npH-
Gopax umeeTcR GTOp, KOTOPRIR MOMET
MPHBOAHTE K MEOMHHECUEHLWMY, — TO-
sopuT Benkatacybpamanuan.

HL‘ MEHEE HHT I.*.["I';".‘CE'H FI-L'I-II[:IGI_' O TOM,
ONEMY COBPEMEHHBIE TEXHONOTHK do-
TOAMTOrpahUHECKOro TPaEnenns He co-
AT CRETOHINYMAKLIErD KPEeMHHA, B
TO BPEMA KK MEHee nNoagaroumHics
VIpaRIEHHID MPOHECC TPABNCHHA Mna-
BEHKOBOA KHCNOTOR O4CT pPeIVALTATH.
BenkaTacyOpamaHsan vDexkoen, uTO
ODLACHEHHE CBRIAHO ¢ PAIHMHCM 3ICK-
TPOHHBIX CTPYRTYD (WIHPpHHBL JAnpe-
IEHHOR J0HBL) ¥y KPCMHHA B FEPMaHA.
Boe e oOH HANCETCA, 4TO ECAM My
YOACTCR DOBHTLCR CBEYEHHA repMaHig
Np#H BOIDYMOEHHH AMEKTPHYECKHM TO-
KoM, TO 3TE paboTa YKAKET HA NYTH
AOCTHREHHA AHATOTHYHLIX PeIynLTa-
roB B KPHCTanIax KpemMHHA.
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OoHaKe XOTA ONTHYECKH BO3IGY#IEH-
HblH KpeMuui HINYYEET CBET B LWHpO-
KOM OHANAIOHE [AMH BOAH (PAITHYHBIE
UBETA), TO B IMEETPHYECKH BO30YHIEH-
HOM KPEMHHH 00 CHX Nop GwIA NoTyHed
MEHEE G!Pllﬂl'ﬂ'lﬂibiﬂ OHANAIOH WATY-
yaeMuix anud sond. Hanpusep, Ken-
X3M JAABHN, MTO OH H ETD COTRYOHHKH
NOAYYHAH B 3KCNEPHMEHTaX 0O INEK-
TPOMKMHHECIEHIHHA KPACHBIR B WeNTo-
OpaHMERLIl UBETA CBEYCHHA, HO HE CMO-
FHM NOAYYHTE 3CNEHOr0 upeTa. OaHako
Hamasap yKaisIBaeT, 4TO ONA HIFOTOR-
MIEHHA IKpAHOBR MOHOXPOMHBIX OHCNNE-
¢ JOCTATOMHO M OfHOrO ueerd. «Ecnn

YNACTRCA NONYMHT b HhheKTHEHOE HWiny-
YEHHE OT KpeMHHA HA OaHOR ANHAE BON-
HEl, TO NEpeEXod K apyriM uperam 6y-
OET HE OMEHE CHOHOR npoGnemoin, —
nobapnser Konause.

Bee yuerbie, 3aHHMaOILHecs npoGne-
MO MOPRCTOrD KPEMHHA, OXBAYCHBI BO=
NHOA 3HTYINAIMA W HAZEK] Ha HOBBLIE
OTEPBITHA. «Ha 3TOT pa3 Mel cTapaem-
CH MpORBNATE GONBLIC CKPOMHOCTH M
PECYETNHBOCTH B HALIHX OXHAAHHAXS,
— 3assun Hamasap. lNo nporsosas
YYeHBIX B Gnumafiiice BPEMA 3aragka
NOPHCTOND KPEMHMA Bee ke ByneT pai-
PELLIEHA.,

Sece

MeHumHel 1 CNAL

KEHHET X. MEWMEP, HAPN3 K. XK. KAPMEHTEP

OTH GOoNBIIMHCTED AMEDHEAH-
Xutn. ¥  KOTOpkIX OBHADYMHEH

CMHUAO wan suiskiEaiowni ero
BHPYC, COCTARMAKOT MYRUHHLI, ITA 3NTH-
neMuA  GRICTPD pAECNPOCTPAHRETCA ©
cpean wenwmy. Io coobuleHnam 13 He-
CKONBEMX KPYTIHLIX ropoackdy 6onbHHL
g iwtatax Hulo-Mopk u dnopuaa, Gonee
500 GepeMEHHEIX HMEHIUHH JADaMmeHid
BHPYCOM HMMYHOOSHHUNTA YENOREKA
(HIV — ot aurn. human immunodefi-
ciency virus). AHanW3I COCTABA NAUWEH-
TOBR, I'IDET}’IIHH-IIJHH HEAABHO B EDHE-HH-
ki Apaid HoBa H BOEHHLIE TOCTHTANH,
MOKa3ILIBAIOT, MYTO CPEAW HOCHTencH
HIV saymusy M HeHLLHH TPHMEPHO PaB-
Hoe umcno. Bo scem supe w3 Bonee
10 sMH 3apameHHBlx ITHM BHPYCOM Ha
MEHLLWH NPUXOOMTCH OKONO TPETH, a B
CIIA, rae apasenss | MIH Ye10BEK, —
OfIHa BOCEMAR (B HEKOTOPBIX WITATAX
ITO COOTHOWEHNE NPHBNuKaeTeR k 06-
LIEMHPOBOMY ).

Kaknn CAYMAE HEKOTODLIX OPYTHX Me-
PCOAMMIKYCE NONOBRIM Ny Tesm 3abone-
paHuil, MEHIUHHBI meTue JAPAKAKTCA
HIV OT cekcyansHOrO napTHePa, uem
HHBIM cmocobom. HMx Gwonormueckas
BOCTIPHHMYHBOCTE YBCTO COYETAETCH ©
OTCYTCTBHEM NPENOCTOPOMHOCTER OT-
HOCHTENEHO NMAPTHEPA, T. €. C HeOono-
HHMaHHEM pHCEA, KOTOROMY CaMH OHH
nonpeprarnTcd. B peIynILTATE MCHLIH-
HBI DEEE, YCM MYKYHHEL, YIHAIOT O CBO-
el 3apameHHoCTH 00 NOKBNCHHA ABHEIX
cammromos ClMMHOa. Jawe xorda aTH
CHMNOTOMB HanHULO, BPAYH HEPEOKD
MEMLIAT ¢ OHarHoIom uHbexuws HIV.

Zapawennsie HIV memwnne ualie,
ueM MYMHMHHB, OTHOCATCR K Gennem
cnoan obwecTea, B cBAIM C ITHM HM Me-
HEE OOCTYNHO TNPOANEBAOLICE KHIHbL
NesMeHHE, HAMNPHMEDR NPOGHIAKTHES
NHEBMOHHH, BhizkiEaesoR  Preumo-
cvsiis carinii, W ANTHPETPOBRHPYCHLIE
NpPenapaThbl.

2TH GHONOTHYCCKME W COUHANBHEIC
hakTOPh NPHBETH K IHANHTENLHOMY 18-
HHKECHHMIO CTATHCTHYECKHX IaHHBIX ©
JAPAREHHOCTH WCHILMH B KTHHHYCCKHX
WOCTENOBAHMAK, KACAKMIIWNCA HHBeKIHH
HIV. Hanbonee cyLIecTREHHBIM CPEaN
TakHX (aKTOpOB, BEROATHO, ABMRETCA
GenHocTh. Muorie seHlHEE ¢ HHbeK-
nuedi HIV — mMaTepH-00HROYKH, OTPH-
UATENHHO OTHOCALIHECA K CHCTEME
IOPABOOXPAHEHHA, KOTOPAR YacTo He
VUHTRIBAET HX CnEuH{HYECKHE HHTepe-
cbl, BRMOYaR 3aboTy © NeTRX, Tpau-
CIOPTHHIE PACXOALE W APYTOE ODCIy#H-
BAHME,

Kak nokazan pano wHocnenoOBawmni,
UBETHHIE WEHILHHBI ¢ WHbekumwen HIV
NPy ABHB X MEOHLIHHCKHX NOKATAHHAX K
TENEHHID IHOOBYOHHOM (NpCAKHCE Ha-
IBAHME ITOMD NEKAPCTEE — AINAOTHMH-
nun, cokpamenno AZT) wnn npodunak-
THEKC MHCBMOHHH CACOYIOT HM Topaino
peRe, 4eM AKTHBHBIC TOMOCEKCYANHC-
Thi-My®MHHB, Cneudanuers no HIV
NOYTH HE NPOBOOAHIH I.IIHDHHOMEL“LLITEI.E'—
Helx ODcnenoeaHnil MeHLIMH, XOTR B
CIIA Gonee 100 TeIC. HX 3apasmeHbl
ITHM BHPYCOM,

Cefluac HIBECTHO, YTO CYLIECTBYIOT
PErHOHANBHEIE PAIIHYRA B KNHHHYECKHY

OpHIHAKAX PAIBHTOND HMMyHOOChHILH-
Ta, obycnopnennoro whadekunedl HIV;
OHM 3ABHCAT OT MECTHOrD CMEKTPE na-
TOreHOB, BHIIBLIBAKOLMX ONNOPTYHHCTH-
YECKHE (T. €. HE ONACHEIE ANA 1A0POROTO
YENOBEKd, HO NPOUBSTANMLUHE TIPH HM-
MyHOOeHUHTE) HHOEKIIHN, & TAKKE OT
MHTaHHR W HanHung PaKTopos, nogas-
AROLIAX HMMYHHYIO cacTemy. Onnako
NONOBLIE PAINHYHA CLUE HE BNOMHE HC-
Hel. bonee TOro, MHOTHE NPOTRAMME
no CMNHMOy, kak depepantHiee, TAK H
OCACTEYIOWWE B OTOENBHMMIX WITATHX,
OCHOBAHKB Ha NHATHOCTHEE E&IJIEBEH HA
Mo KPUTERHAM, YCTAHOBMEHHBIM B TE
BPEMEHA, KOTOA O ECTECTEEHHOM PHIBH-
THH ek HIV v sermmn Swno na-
BECTHO DYCHL MAAD,

Tem HE MEHEE B DAOE HCCTEenoBaHMA
HAMMHAKT BHPHCOBRLIBATECA JKEHCKHE
ocobernocTi Tedenns CITHda. B wr.
Pon-Aftnena oTMeYeH0, Y4TO BOIBPAT-
Haf BnaranmuHas wHgekuns Candida
albicans Gwna nepewM KIAHAYECKHM
npuanaxom CTHOa Gonee vem ¥ TPETH
W1 200 mewuny, MocheloBaHKA, NpoBe-
OEHHREC B Epj,'!.:-’lill-lﬂ!ﬂﬂ!\rl MEOHLUHHCKOM
uentpe (Heio-Hopk), BRIBRAN onyxanu
WefiKy METKH BO MHOTHX CAYMBERX O-
noepemernon nudexuan HIV w supyca-
Mi nanunnomel wenobeka (HPV — ot
awrn., human papillomaviruses). Cpean
wenumn © HIV Takke noBellueHa -
CTOTA HEMPOXOARIINK WK MepHOnHYE-
CKH MOABARHLAXCE GOPOOABOK HE no-
NOBLIX OPTaHax (THNa OCTPOKOHEYHOI
KOHOMNOMBEL, BRIAMBAKOTCH HEKOTODLI-
MM WTasesamy HPV).

OHKOreHHBie BIANMONeACTENA MEAIY
HIV u HPV tpebyioT TILATENBHOTO
HIVLEHMA, TO #E MOMHO CKaIaATL 0 BOC-
MANMMTENBHBIN  3aDONERAHHAX TAIOBOH
obnacte. HenspectHo, B Bonbiuedi au
CTETEHH IONBEPAEHE] MM MCHLUHHE ©
wHpekuned HIV, a ecnu oa, 7o BOCNpH-
HMMUHBE! TH OHH K ODBIYHBIM METOMAM
neyenuns 3THX 3aboneaunii. Hactos-
TENEHG  HEOOXOOMMO  PACTIOIHABATE
I,ZTI'E‘ll,I'IIt]i'I‘IEEKHE OnA MeHUWHH CHMINTO-
wmil CTIM Oz, B npoTHEHOM Cliydae 3a-
TOPMOIATCA OHATHOCTHES HMMYHHOTO
CTATYCA H COOTBETCTEEHHO HAIMAYEHHE
ANEKBATHOTD TEYEHNN.

AXE nocne NORBNEHHA CHMNOTO-

MOB lﬂpﬂHTl:pHH CBATAHHBRIY C HH-
thexumeit HIV sabonesanufl, cnysalmx
ODIENPHHATEIM KPHTSPHENM ONA OHA-
riocTikn CMMOa, senmmna momeT
CTONEHYTECA ¢ NPENATCTRHAMHE, HE NO-
IBONAKILHMHE el HCnONLIoBaTh nepe-
MEETHAHLIC IKCMEPHMCHTANBHbBIC METO-
Akl nedeHHd. npﬂTDI{Dﬂhl TAKHX IKCTe-
PHMEHTOR YACTO BEAMIY4AOT TPaoHUW-
OHHYIO TIPOBEPKY HA OepeMEHHOCTh, H
NPpOBEACHHE MY HE OONYCKAETCH, ECOM
weHMHA #oeT pebetka. B peayneraTte
MAUMEHTKH HHOIA BLIHYRKIEHL! BLIDH-
path memny DepeMEHHOCTRID H NOBLI-
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UeHHBIM  PHCKOM  CMepTH.  Hepenko
MruHBIC YOCHOCHHA HE NOIBONAIOT HEH-
wene genate abopt. MNo DavHbisM wOy-
Wero cefiyac HCCNENORAHMA reTepOCek-
CYaNBHOTO pacnpocTpadenna HIV wa
wro-eocToke Hoeoll Awrnus, oxono
I0% IAPAKEHHBIN HEHUIHH TPeano4yH-
TaT GepEMEHHOCTb.

Pewenwe xondnukTa mexay norped-
HOCTAMH B NPOAO/TIACHHN pOOd N neye-
HHH B NOALIY NEPBOMG, BOIMOMHO, OT-
HOCHTCA K NEPEXHTHAM NaTpHApNATA.
HeficTeHTENLHD, NHILE HEMHOTHE 3KC-
MEPHMCHTANBHBIC MEIHUHHCKHE NOpO-
rpamMMbl  NPEIYCMATPHBANIT OTBCTCT-
BEHHOCTE HANOARALWMXCA noa Habnwoae-
HHEM MYEUHH 33 OCEMEHEHHE HMH B
ITOT NEPHON MeHIWHH. BnusHHe Ha
COEpMY NEKAPCTE oDLIMHO HE YUHTEIBA-
ercA. Hckmouenne DepemeHHLIX weH-
LMH W3 MEOHUHHCKHE ONBITOB CBAIEHO
€O CTPOFMMM  NPOGECCHOHANLHE MH
OTPAHHMEHHAMM, IPEAYCMATPHBANLLIH-
MH OTBETCTBEHHOCTE 34 BEIIBAHHLIC ME-
OHEAMCHTAMH BPOMOCHHEIE OedekThl.
Curvaumo cwe Gonee OCnOmxHAET TO,
4TO CEAUAc HCCAGAVETCR CHOCODHOCTD
PANE NEKapoTE, BRAKOYAA IHA0BYIHH,
NpPenaTcTEOBaTE nNepenave HIV ot ma-

TEPH K nnoay.

Ceronns Boe Dosee ouesiaHa HeoBxo-
OHMOCTE YrayGReHHa 3Haduil o cneuw-
thuyeckn cemanEkIx ¢ HIV Goneanax v
WEHLLHH, M HCCNCOOBATENH CTAPAIOTCR
VUNTHBATE HHTEpeck «cnaboro nonaw
B MPOTrPaMMax HCNBITAHKHA NEKApCTs M
OKATAHHA MEAHURHCKOR nomowm. On-
HAKO 018 YCTPAHEHHA HEpABEHCTBA B NO-
NOMKEHHH MYHYHH M KEHIIHH ¢ HHpex-
uneft HIV vano coenate elUe o4eHb MHO-
ro. B HeKoTOpwX paflionax AQpHEN sre-
Tepocexkcyansuyon anupenuto CITHOa
HaskiBakoeT «Babknnofl GoneInLiow, no-
CKONEBKY HMEHHO HA CTapLUEE NOKONCHHE
BOANArACTCA OTBETCTBEHHOCTE 33 YBE-
NHYeHHE yucna aetell, poOHBLIHNCA OT
METEPER, BNOCNCOCTEMH VMEDILIWX OT
3TOre 3abonesannA. Tax kak gcsorpa-
BHMYECKAA KapTHHE pacnpoCTPaHCHILE
CIMda g CUHIA soe Gonkine npubnmsa-
ETCA K TOMY, YT0 HabnworaeTcs a Adpa-
Ke, Chenyer kak MowHo Buictpee W3-
BENeYL YPOKH W3 appHKAHCKOrD ONLITa,
YTODEI YUYTKD W YyNpEXOaloWe pearupo-
BATL Ha INHAEMHID, CBOON K MHHHMYMY
COUMANBHEIE H MCOHUHHCKME NOTEPH,
Bl ILIBAEMBIE ITHM CMEDTENEHBIM BH-
pYCOM,
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