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NOCTPOEHUE N3OBEPAXXEHUA B ACTPOHOMUU
NO ®YHKUMNAM KOFEPEHTHOCTH

IMepesoa ¢ anrmmfickoro

CoBpemMeHHble paguoTenecKonbl
anepTypHOro CUHTE3a — CNOXHble
aHTEHHO-BbIYMCNUTENLHBLIE  KOM-
nneKcel, CyWecTBEHHOW oOCOBGEeH-
HOCTLIO KOTOpbIX ABNAETCA Mare-
maruyeckoe obecneyeHue nocTpo-
eHWA n3o0pakeHMit Ha OCHOBE U3-
MepAeMbIX CNEKTPOB NPOCTPaHMCT-
BEHHbIX 4acTOT. B KOnnekTUBHOA
MOHOrpacdumM, B HanucaHuu KoTo-
POA NPUHANKM y4acTue BU[HbIE
cneymanuctel u3 CWA, Benwuko-
GputaHun, OPI, HugepnaHpgos,
AnoHuK, geTanbHO pPacCMOTpPeHb!
TEOPEeTUYECKME W NpakTUu4eckue
METO/Abl BblANEeHUS N300parkeHus
06bEKTa NPU HaNWU4YUK OWKMOBOK U3-
MEepeHMA 1 WyMoB. OnucaHHble Me-
TOoALl HAaXOART BCe Gonbluee nNpu-
MEHEeHWe, NOMMUMO PagMnoacTpPOHO-
MUK, B ONTUKE, KpUcTannorpadgum,

AgepHon uUsMKe, MeguumHe 1 T.4.

OcHoBHOE copepxaHue: Meto-
ALl anepTypHOro cuHTesa. Anep-
TYPHbBIA CWHTE3 C OrpaHvYeHHOW
UNKU OTCYTCTBYIOWEN MHOopMaLm-
en o haze. TexHuka o6paboTKKU U
meTtogbl otobpaxenun. Merogsi
ONTHUHECKOR WHTEpdEepOMEeTpUM.
BoccraHoBneHwe  wn3obpakKeHuin
METOAOM MaKCHMManbHOW 3HTPO-
nuu. [ipyrve MeTofbl ynyuweHWs
n3aobparkeHun.

KHura npefjHasHadyeHa gns ac-
TPOHOMOB, ONTHUKOB, a TakxKe AnA
nAL, MHTEPEeCYIoWKUXCA cnocobamin
NOCTPOeHWA M300pa’)keHun B Kpu-
crannorpadcmu, agepHon cuaunke,
MegWLWHe 1 T.N,, — Kak Ans cne-
UManucToB, Tak U ANA CTY/eHTOB
CTapuwux KypcoB.

1982, 316 c. Llena 3 p.
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Scientific American - 3gaHne Ha PyCCKOM f3bIKe

HIJIOCTPHPOBAHHBIN XKYPHAJ
MEPEBOJI C AHI'JIMACKOI'O - BBIXOJWT 12 PA3 B IO/l - U3JJAETCH C 1983 TOJA
HM3AATEJBCTBO «MHP» MOCKBA

N°12. JEKABPb 1984

B Homepe:

CTATbHU 4 lpuoHbl  Cmswnau B. Ipyaunep
O1H Bo30ynuTeny uHbekuHOHHOH Boe3Hn — OHONOrHYecKas 3arajfika: NPHOHBI comepxat benok
M Pa3MHOXKAKTCH B KHBOH KJIETKe, OHAKO B HUX He ynaercs obHapyxuth HH JHK. uu PHK. Kakosa xe
NPHPOaa X reHoma?
(Scientific American, October 1984, Vol. 251, No. 4)

16 CewncMmuuyeckan ToMorpadouna  Jow JI. Audepcon, Adam M. [I3eeonckui
HoBeilt MeTo aHanu3a cefCMHYECKHX BOJTH B HX COBOKYITHOCTH MO3BOJISET KAPTHPOBATh MAHTHIO 3eMIH B
Tpex uiMepeHHAX. TakHe KapThl NMPOJIHBAIOT CBET HAa CTPYKTYPY KOHBEKTHBHBIX MOTOKOB, NPHBOAALLHX B

JBH)KEHHE IJIHTB! 3eMHOM KODH!
(Scientific American, October 1984, Vol. 251, No. 4)

26 Xpsily Apuoavo H.Kanaan
Xpau BeinonHaeT Gopmoobpasyronyio pyHkuMio B 3mM6pHoHe, a 3aTeM ONOpHYK GyHKUHIO B chOpMHPO-
BaBluemcs Tene. B HacTosilee BpeMs ero OCHOBHBIE CBOMICTBA — MPOYHOCTH M YIPYTOCTE — MOXHO
paccMaTpHBaTh HA MOJIEKY/IADHOM YDOBHE, B CBETE TOHKOIO CTPOEHHA TKaHeH
(Scientific American, October 1984, Vol. 251, No. 4)

36 OncunoH BosHuyero  Mapzepuma Xax
Habnronenus uanyueHus 3Toil ABONHON 3Be30HOR cHCTeMBl B MHGPaKpacHOM H yabTpadHONeTOBOM
Juana3oHax crnexTpa, NpoBeJeHHLIE BO BPEMA MOCNEAHETO 3aTMEHHA, NO3BONAOT MPEANONOXKHTD, 4TO
3aTMeBalolni 06beKT — 3TO ropayas MoJNoaas 3Be3[a, OKpyKeHHasa Go/biuuM 00NakoM NBIIK ¥ rasa,
KOTOpOE H NOPOAMIIO ee
(Scientific American, October 1984, Vol. 251, No. 4)

46 lMomyTHeHue xpycTanuka Ommo Xokeuk
E>XeronHo MHJUTHOHBI JFOAEH TEPAIOT 3PEHHE B PE3YIbTATE MOMYTHEHUs XpycTanuka. Karapakra He
obs3aTenbHO NPHXOAKT C Bo3pacToM — 3a60neBaHuIO €10 CNOCOBCTBYIOT M APYrHe NMPHYHHBI
(Spektrum der Wissenschaft, September 1983, No. 9)

56 KBaHTOBas XUMUA rnyOonoro xonoga B. H. lNonvoanckuii
Bnaropaps cneuuduyuecky KBAHTOBOMY SABJIEHHIO — TYHHEJLHOMY 3hdexTy — XHMHYECKHE PeakUHH MO-
ryT HATH Aaxke NpU TeMnepaTtypax, 6mu3kux k abcomoTHOMY HYMI0

68 XpycTanbHbii ABOpeLY,  Poaxe T. Kuxawmedm
CxOHCTpYHPOBaHHBI! can0BOAOM repuora [JeBOHIIHPCKOro ¥ MOCTPOEHHBIH 3a 4 MecAla W3 MOAY/IbHBIX
3/IEMEHTOB C 3aMO/THEHHEM U3 CTEKJIA 3TOT ABOPEL NPEABOCXHTHII COBDEMEHHBIE 3CTETHYECKHE H KOH-
CTPYKTHBHbIE IPHHUMINEL B aDXHTEKTYPE H CTPOHTENLHON TEXHHKE
(Scientific American, October 1984, Vol. 251, No. 4)

84 CTosiHKa nosgHenegHUKoBoro nepuoaa B KOXKHOM Yunu  Tom 1. Juaxei
Oxono 13 Teic. ner Haszan B necax K0xuoro Yunu cylecTsoBano npouseTarilee nocenenne. bnarogaps
XOpolllelf COXPaHHOCTH CTOAHKH MPOM3IBECHHBIE HA Helt PACKONKY MO3BONH/H CAENAThL BLIBOJ, 4TO
KynbTypa B 3noxy nneficrouena 6s11a B HoBom CeeTe HaMHOrO BhIlLE, 94eM MPEANOAraiy paHee
(Scientific American, October 1984, Vol. 251, No. 4)

PYBPUKHU 3 06 asTopax
15 50 v 100 neT Hasapg
44,65,81,105 Hayka n obuecTeo
92 Hayka BOKpPYr Hac
98 KHurun
106 Bubnuorpadus


http://www.sciam-magazine.narod.ru

SCIENTIFIC
AMERICAN

Jonathan B. Piel
PRESIDENT AND EDITOR

BOARD OF EDITORS

Philip Morrison
BOOK EDITOR
Timothy Appenzeller
John M. Benditt
Peter G. Brown
Ari W.Epstein
Michael Feirtag
Robert Kunzig
James T.Rogers
Armand Schwab, Jr.
Joseph Wisnovsky

Samuel L.Howard
ART DIRECTOR

Richard Sasso
PRODUCTION MANAGER

George S.Conn
GENERAL MANAGER

Gerard Piel
CHAIRMEN

Dennis Flanagan
EDITOR EMERITUS

© 1984 by Scientific American, Inc.
ToeapHusiit 3nax Scientific American,

Scientific American, Inc.
M HCTIONB30BAHM 36Ch B COOTBETCTBHH
€ NHULIEH3HOHHBIM IOTOBOPOM

B MUPE
HAYRU

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

XPYCTANbHbIN ABOPEL,

Ha obnoxxke

Ha o6noxxke uzobpaxen ¢parmenT XpycransHoro meopua (cM. ctathio ®. Kuxn-
wrenTa « XpycTanbHei# ABOpen», . 68). INocTpoenusii B 1851 r. B nonnonckom aiin-
napke ana pa3Metuenns |1-# BcemupHO#H BbICTaBKH NPOMBILLIEHHOH NPOOYKUHH, XpY-
cTanbHbIA nBOpen 611, MOXKATyl, rNMaBHBIM €€ IKCTIOHATOM. [1oKa3aTebHEI He TO/Ib-
KO pa3Meps! 3TOTO 3/1aHus (ero 06eM cocTaBnan okono | MiH. M? U Ha ero coopyxe-
Hue 6p1n0 H3pacxoposano 400 T cTexkNa) ¥ KOPOTKHE CPOKH CTPOHTENbLCTBA (OHO Obino
BO3BENEHO 3a 4 MecAlld), HO TAKXKE 3ICTETHYECKHE H TEXHHYECKHE HOBILIECTBA, BHEAPEH-
Hble [Ixo3edoM [TakcTOHOM — aBTOPOM ero NpoekTa. ITH HOBUIECTBA NMPEOBOCXHTH-
JIA COBpEMEHHBIE MMPHHIHIEI B ADXHTEKTYPE H CTPOMTENLHON TexHuke, CTeHbl ABOpLA
BBINIOJTHEHBI H3 CTEK/IAHHBIX HABECHBIX MaHesNel, 3aKperieHHbIX Ha JKeJIe3HOM Kapkace.
3nanue cOOpaHO H3 ONHOTHIHBIX MOAY/ILHLIX IEMEHTOB, 3 OCHOBHEIE KOHCTPYKTHB-
Hbl€ NeTalH, TaKHe, Kak depMbl H NonepeYHbie CBA3H, JTHILIEHEI Kakoi-mHbo XyooxecT-
BEHHOI OTHENKH H OCTABAJIMCh HE3aKPbIThIMH. Ha pHcyHKe H300paXkeH rnaBHbif BXOM,
KOTOPBI# PAacmoONarasics ¢ OMKHOM CTOPOHBI LeHTPalbHOIO TpaHcenTa.

INMABHBIA PEJAKTOP
C.MN.Kanuya

3AMECTHMTEJIb FNTABHOTO PEAAKTOPA
J.B.llenenesa

HAYYHBIE PEJAKTOPHI
3.E.Koxanoea O.K.Kyapssos
T.A.PymsaHuesa A.M.CmoTpoB

A.10.KpacHonesues

NMTEPATYPHBLIH PEJAKTOP
M.M.Monoea
XYIOXKECTBEHHBIA PEJAKTOP
C.A.Ctynos
3ABENYIOMAS PEJAKLIHER
W.B.NMyHésa

TEXHHYECKHMA PEOJAKTOP
T.K.Taktawosa

KOPPEKTOP
P.N.Bubke

O®OPMJIEHHUE OBJIOXKH,
THUMNOTPA®HKA PYCCKOTO M3IAHHA,
MAKET CMEHHBIX N10J10C:

M.l 2KykoB

TUTYJIbHAA HAITTUCB,
UWIPUSTOBBIE PABOTHI:
B.B.Edumos

AIPEC PEJAKLIMH
129820, Mocksa, 'Cl1
1-i4 Puxckuia nep., 2
TENE®OH PEJAKLIMH
286.2588

© Tlepeson
Ha pycckuit A3BIK H 0QOpMINIEHHE,
«Mwup», 1984

Unnoctpaymmn
OBNOXKA: Ted Lodigensky
CTP. ABTOP/MCTOYHUK CTP. ABTOP/MCTOYHUK CTP. ABTOP/MCTOYHWK
58 Stanley 32-34 Carol Donner Library (enusy)
&:;:fmer. 37 Hank Iken, 7 R.&Boniﬁeld.
; courtes
of Mudisiue of e Walken Graphics Enginegdng
University of 38-42 Gabor Kiss Societies Library
California at .
: 43 Hank Iken, (caeea); courtesy
San Francisco Walken Graphics 5‘3’ SC' R‘;eb“‘:k )
. : and Co. (cnpasa
712 1lil Arbel 47 Otto Hockwin i
13 Stanley ; 78 Jon Brenneis
B. Pruginer 48 Otto Hockwin, (s8epxy);
School of 5 Spektrum George Hall,
Medicine of the der Wissenschaft Woodfin Camp &
University 4955 Otto Hockwin Associates (6xu3y)
of California at 83 National Radio
San Francisco - any:;::::nnp Astronomy
15 Scientific 5865 Cepre#i AHOCOB Observatory
American TR S 85 Tom D. Dillehay,
e Granger University
17 Ian Worpole Collection of Kentucky
18 Andrew Tomko  gg69 The Illustrated 86-89 Patricia J. Wynne
19 Adam London News :
M. Dziewonski Picture Library 20 TO‘:“ D..D|11ehay
5 University
20-21 Ian Worpole 70-71 Scientific of Kentucky
22.25 Andrew Tomko U 91 Patricia J. Wynne
27 Carol Donner THTS. AlsaD,tecki 92 Quesada, Burke
28-29 Arnold I.Caplan, 76 lh;liggrs\figiary 93-96 Michael Goodman
Case Western pre :
Reserve University (66epxy); tpr. 105 Craig Taylor,
Lenox and Tilden Woods Hole
30-31 Hank Iken, Foundations, The Oceanographic
Walken Graphics New York Public Institution


http://www.sciam-magazine.narod.ru

WWW.SCIAM-MAGAZINE.NAROD.RU

05 abmopaz

Stanley B.Prusiner (CTOHJIU B.IIPVY-
3UHEP «[Ipuonsin) — npodeccop Hedi-
ponorun B Menuunnckoil wkone Kanu-
dopuuiickoro ynmBepcuTera B Can-
DpaHuKUCKO, rie OH YHTAeT KyPChl JIeKimii
no Guoxumum u 6Hodmu3uke. OnHOBpe-
MEHHO OH NpenoaaeT BUpyconoryio B Ka-
nubopHHiickoM yHHBepcHTeTe B Bepxiu.
Yunnca B INeHCHNbBAHCKOM YHHBEPCHTE-
Te, TaM ctan 6akanaspoM (1964 r.) u ook-
TopoM MeauuuHbl (1968 r.). C 1968 nmo
1972 r. Ben HCCNENOBATENbCKYIO paboTy
Kak 6buoxumuk B HaumoHansHOM HHCTH-
TyTe 3abonepannii cepaua W nerkux. 3a-
Tem mepeisen B KamidopHulickuli yHE-
pepcuter B Can-®panumucko.

Don L.Anderson, Adam M. Dziewonski
(dOH JI.AHOEPCOH, AJAM M. OI3E-
BOHCKHM «CeitcMuueckas TOMOTpa-
tua») — reodm3ukH, ¢ NPOUUIOro roaa
coBMecTHO mpenoaaioT B Kanmudopuuii-
CKOM  TEXHONOTMMECKOM  HHCTHTYTE
(KTH). Aanepcon — npodeccop u oan-
HoBpeMmeHHO aupekTop CelicMonoruyec-
xoit naboparopuu B KTH. [d3eBoHcKHil,
3asenyrowmit kadenpoit OTaenenus reo-
noruyeckux Hayk [apsapackoro yauBep-
cuTera, npoBoauT B KTH ceoili «akane-
MHYecKHif roa» B KayecTBe CTHNEHOMATA
thorna Daitpuaiinga. AHOEPCOH NOMYYHI
creneHb DOakanaspa B PeHcenepoBckoM
NOMHTEXHUYECKOM HHCTHTYTE B 1955 1.,
3aTeM paboran celficMOpa3BeAUHKOM B
¢upme Chevron Oil Company. B 1956 r.
BOLLEN B MCC/IE0OBATENBCKYIO reodu3nye-
ckyio rpynny BBC u Bo3rnaeBun imecth
IKCNENHIIHNA, H3Y4YaBLUIHX YNPYTHE CBOACT-
Ba MOPCKOTO Nbaa B ['peHnanom; noxe
3TH paboThI NPHIOANIKCH eMY NPH HecTTe-
noBaHHd MaeTHH 3emmu. B KTHU Aunep-
COH MONY4MI cTeneHH Marucrpa (1959) »
nmoktopa (1962), nocne yero nayan pa6o-
TaTh Ha OOHOM M3 ero dakynbTeTOB. [3e-
BOHCKHIf MONMYYMN CTEneHb MAarkWcTpa B
Bapuiasckom yHuBepcuTere B 1960 1.,
3BaHHe OOKTOpA TEXHHYECKHX HayK — B
T'OpHO-METANNYPrAYECKON aKaneMHH B
Kpaxose B 1965 r. B 1965 r. npHexan B
CHIA ans cTaXHMPOBKH B IOT0-3anaqHOM
LlenTpe mnepcneKTHBHLIX HCCIENOBaHHIT
(HbtHe Texacckuit yHuBepcuTeT B Jdanna-
ce). B 1969 r. nayan paboraTts TaMm Ha on-
HOM H3 dakynbTeToB, a B 1972 r. nepe-
wen B apeapackuil yHuBepcUTeT.

Arnold I.Kaplan (APHOJIB WU.KATII-
JIAH «Xpsam») — npodeccop Ouomo-
rHH, OHH U3 gUpekTopoB LlenTpa 6uono-
rHM pa3sBuTHA ¥ YueGHolt mporpaMmsl no
KTETOYHON ¥ MONEKyIsApHOi OHonorun B
Vuusepcutere  Keiia-BectepH-Pu3eps.
OH oxoHuun MnnuHocckuil TEXHONMOTH-
YecKHi MHCTHTYT, rae B 1963 r. momyumn
cTeneds Dakanaspa B ob6nacTH xuMHEH, a
TaKKe MeAHUHHCKYIO WIKOTY YHHBEPCH-
Tera [IxoHca lonkuuca, roe B 1966 r. ero

yOOCTOHITH CTeNeHH noKTopa hunocodun
B 06nacTh XxuMuH (H3IHOIOTHYECKHX MPO-
ueccoB. Paborta, 3a koTopyio Kannau no-
JIyuHsl NOKTOPCKYIO cTeneHb, Obina mo-
CBALLEHA CTPYKTYpe M OYHKLHMAM BHELL-
Hell W BHYTpeHHeH MHTOXOHIPHAIBHBIX
membpaH. ITH HccllenOBaHHA OH MPOAOI-
*un B Yuusepcutere Bpanpeiica, HO 3a-
TeM 3aHHTepecoBasca Guoxumueil paipu-
THR MBILUL, KOCTeH M xpswa. B Yuusep-
cutete Keiiz-BecTepu-Puseps Kannau
pabotaer ¢ 1969 r.

Margherita Hack (MAPTEPUTA XAK
«3ncunon Bo3Huuero») — OHPEKTOP
AcTtpoHomMHuueckoh obcepsaTopus B Tpu-
ecte. Crenenb nokTopa (punocoduu B 06-
nacTi Ou3nku nonyunna B 1945 r. B YHu-
BepcuteTe ®nopenunn. B 1947 r. crana
COTPYOHHKOM AcTpodusuueckoit obcep-
BaTOpHH ApYeTpH BO (DJIOpPEHIMH, a B
1954 r. mepemina B ACTPOHOMHYECKYIO
obcepsaTopuio Bpepa B Munaxe-Mepa-
Te. CBoli HBIHEIIHKHA MOCT OHA 3aHANA B
1964 r. Xax 6bisia cOAaBTOPOM ABYX KHHT
MO CNEKTPOCKONHH 3B€3d M HamHcana
yuebHHKM mno oOmwedi acTPOHOMHH H
panMoacTPOHOMMH; BO3ITIABNAET MNOMy-
NAPHBIA UTANLAHCKHM XypHan «L’Astro-
nomia».

Otto Hockwin (OTTO XOKBHH «Ilo-
MYTHEHHE XpYCTalHKa») — mpodeccop
3KCNEPHMEHTANBHON 0o TanbMOJIOrHH
MeNHUMHCKOro (akynerera BOHHCKOrO
yHuBepcHTeTa. M3yuan xumuio B Boune,
B 1956 r. monyunn creneds nokropa. [1pn
obpa3zoBanun HMHcTHTyTa 3KCnEepHMEH-
TansHol odransMonoruu rpynna XoKBH-
Ha, KoTopsi# B 1961 r. 3a paboty 06 H3-
MeHeHHH OOMeHa BElleCTB B XpYyCTaJIuKe
NPH BO3HHKHOBEHHH TY4€BOH KaTapakThl
BTOPHYHO YOOCTOEH OOKTOpPCKOif crenme-
HH, ObIIA NepeBeneHa K3 rna3Holl KIHHH-
KH B HOBbIif HHCTHTYT. C 1968 r. XokBHH
BO3rNAB/NsAET OTHeNeHHe OHOXHMHM ria-
3a. Ha nepegHem mnaHe ero MccreaoBa-
HHU# CTOAT NMpo6neMbl MPO3PaYHOCTH Xpy-
CcTanuka 1 GHOXHMHYECKHX MpeanocklIoK
Takoro cocrosHus. OT 3KCNEPHMEHTOB
Ha JKMBOTHBIX OH MOCTENEHHO Nepeilen K
HCCNIENOBAHHMIO YENIOBEYECKHX XPYCTalTH-
KOB, H MpeXJe BCEro Tak Ha3biBaeMbIX
crapueckux katapakr. C 1972 no 1981 r.
XOKBHH Obl1/1 reHepanbHBIM CEKPETAPEM H
npeaunedToM Esponefickoil accoumanmn
rna3HeiX HccnemoBaHuit, B HacTosIuee
BpeMs OH MpefceaaTenb HayuHolf KOMHC-
cuM no repontonoran npu EOC.

Butanut Hocudosuu [onbaanckuit
(B.1. TOJILOAHCKHUM «KsanToBas
XHMHA rnybokoro xomnona») — axane-
MHK, 3aBeOVIOLIHI CEKTOPOM CTDOCHHS
peniecTsa MucTHTYTa XuMuueckoh Guiu-
ku AH CCCP, cneunanucT B o6nacTs xu-

MHYEeCKOH (H3HMKM, AnepHOl W paaHal-
OHHOH XHMMHHM, #AOEPHOH GH3HKH — B
YaCTHOCTH NPHMEHEHHA ANEPHBIX METO-
OB B XHMHH H HCCJIEIOBaHHA HH3KOTEM-
NepaTypHbIX TBEpAO(A3HbIX XHMHYECKHX
peakuufi. OkoHYHN xHMHYECKHI (akynb-
TeT MOCKOBCKOTO rocyapcTBEHHOIO YHH-
BepcuTeTa (1944), kaHaMOAT XMMHYECKHX
Hayk (1947), nokTop (pH3HKO-MaTeMaTH-
yeckux Hayk (1954), uneH-KOppecnoOHAEHT
AH CCCP (1962), akanemuk AH CCCP
(1981). Jlaypeat JlennHcko# mnpemuH
(1980). B.M. I'onenanckuii — aBToOp ps-
na MoHorpatuit u cTaTelt No pa3NIHYHBIM
npuMeneHnaM 3ddexta Méccbayspa, no
0o0LHM MPHHLMNAM H NEPCNeKTHBAM CO-
30aHHA raMMa-Na3’epoB, MO0 XHMHYECKHM
NPHMEHEHHAM AHHHTHIALUMH [O3HTPO-
HOB, 10 CBOHCTBaM s€ep, Nanekux ot 06-
nacTH 6era-cTabHIBHOCTH.

Folke T. Kihlstedt (POJIKE T.KHUXJI-
LIITEAT «XpycTtansHelii aBopen») —
nonenT paxynsTera uckyccts B Konnen-
we dpanknuHa ¥ Mapuwanna., CreneHs
Gakanaspa nonyuun B 1962 r. B JlapT™MyT-
CKOM KOJUTEmKe, MarucTpa — B 1967 r. B
INeHCHNBLBAHCKOM YHMBEDPCHTETE, [0KTO-
pa — B 1973 r. B CeBepo-3anagHoM YHH-
BepcuteTe. Ero mmcceprauua Opina mo-
CBALLEHA H3YYEHHIO PAa3/IHYHBLIX CTPOH-
TENbLHLIX HOBOBBENEHHII B aMEPHKaHCKOM
BBLICTABOYHON apXHTEKTYpe B NEPHON C
1901 mo 1939 r. IIpenonasaTenbekas nes-
TembHOCTs Kuxmurenra Havanack Ha ¢a-
Ky/IbTETE HCTOPHH HCKYCCTB B VHHBEDCH-
tere r. LlunuuanaTy (. Oraiio), rae oH
npenoaaean (¢ nepepeiBOM A paboTel
Hall NOKTOpPCKO# mHccepTaunei) ¢ 1967 no
1974 r., a 3atem mnepemen B Konnemx
®pankinnHa 1 Mapanna.

Tom D. Dillehay (TOM O. OWUJI-
XEW «CTosHKa NO3AHENEIHHKOBOTO Me-
puona B IOxHOM YHNH») — NOUEHT,
npenofaeT Ha (axkynbTeTe AHTPOMOJIO-
ruy B YauBepcuTere wiT. Kentykku. On-
HOBPEMEHHO ABJIAETCA NHPEKTOPOM O06-
LIeCTBA AaHTPONOJIOroB-Hecneaoeareneit
B TOM e wrarte. JJOKTOPCKYIO AHCcepTa-
LHIO 3aMTII B 1976 r. B YHHBepcHTETE
wTt. Texac B r. Octure. C 1972 r. %un B
Yunu u [epy, rae 3anuManca auTpono-
JIOTHYECKHMH MCCNIeNOBaHHAMM, CBA3aH-
HBIMH C H3Y4EHHEM MONMHTHYECKHX H 3KO-
HOMHYECKHX cHcTeM B obwiecTsax, Hace-
JISBIUKX pafioH AHI B MepHOI OO HCHaH-
ckoli kononu3auuH. Bo Bpems npebwina-
HuA B JOxHolt Amepuke pabotan Ha non-
XKHOCTAX mnpodeccopa Karonuueckoro
yuuBepcuTera Yumu B Cautbaro (1975),
npodeccopa (xak creneHguaT Gowaa
dynbpaiitTa) B YVausepcuTere Can-Map-
Koca B Jlume (1976) u nupexkTopa otaene-
HHA HCTOPHH H aHTPONOJNIOrHH B VHHBeD-
cateTe r. Banmbaueua (1977—1979). B
1979 r. Ounxe#t sepuynca 8 CIIA na npe-
YKHIOO JIOJKHOCTH, HO €XEroHo coBep-
waer noe3akd B IOkHyr0 AMepHKY Ha
PACKONKH.
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Ilpronst

31K BO3GYaMNTENN NMHGDEKLMOHHON BONE3HN —
6uonornyeckas 3aragka: npuoHel cogepxar 6enoK
M Pa3MHOXKaIOTCA B XKMBOW KINETKE, 04HaKo B HUX
He ynaerca oOHapyxutb Hu HK, Hu PHK.
KakoBa e npupoga mnx reHoma?

VKJIEHMHOBBIE kucnotel JJHK #
PHK MOXHO cYMTaTh HaHMEHb-
MM ODLMM 3HAMEHATeNneM XKH3-
HH. JKHBBIE OpPraHH3MEl YIHBHTENBHO
pa3Hoobpa3Hbl Kak B BHAOBOM, TaK H B
MHOAMBHAYAJIBHOM OTHOLUEHHH, HO BCE
OHH MOXOXKH B ONHOM — MX FeHOM IO-
CTPOEH M3 HyKIeuHOBOM kucrmoTel. U y
GakTepuit, u y uenoseka mMenHo JHK
onpenenser CTPYKTYPY G(epMeHTOB H
npyrux 6enkos, pa3suTHe B hopmMy opra-
HH3Ma; pennukauua JHK — peiluatomee
cobbITHE MPH BOCPOH3BEAECHHH XHBOTO.
I axe supychl, He criocobHble K aBTOHOM-
HOMY Pa3MHOKEHHIO H CaMO MPaso KOTO-
- PBIX HA3LIBATHLCA JKHBLIMH OPraHH3MaMH
BbI3bIBACT COMHEHHMSA, JaXKe OHH COXpaHs-
KOT CBO€ €CTECTBO C [IOMOLUBIO MOJIEKYJTbI
AOHK unu PHK. Bupomnnsi, Bbi3biBako-
1He HexoTophie Gone3HH pacTeHuit, BO-
obue cocrosT U3 onHoit PHK. IMpuHuum,
COrJIaCHO KOTOPOMY TeHeTHYecKasds HH-
(opmauns Bcera nepenaeTca OT HyKJIeH-
HOBbBIX KHCJIOT K O€/ikaM, Ha3BaH LeHTpab-
Ho¥M normofi MoJekyNApHoi 6HOOTHH,

M BOT Tenepsb CTANTH H3BECTHBI HH(eEK-
LIHOHHBIE areHThbl, HA3BAHHbIE NPHOHAMH,
KOTOpPbI€, MO-BHOHMOMY, MOXHO CHH-
TaTh YOMBHTE/BHBIM MCKIKOYEHHEM H3
TOr0 MpasHia, YTO Kaabifi OpraHusM
COOEPXKUT HYK/JIEHHOBYIO KHCIIOTY, Onpe-
NENAWLIYIO ero cylHocTh, [IpHoH cnoco-
Gen BBI3BIBATH OOpa3joBaHKe HOBBLIX MpH-
OHOB, 110 KpaltHelf Mepe B HEeKOTODBIX TH-
nax KJ1eTok MiekonuTaloumx. Cpean Mo-
JIEKYNAPHBIX KOMIIOHEHTOB NPHOHA €CTh
KaKk MHHHMYM OIHH OesloK H cnesosano
Ol Oxunath, 4TO B HeM Hmeercs JHK
uni PHK — maTpuna, onpenensioiias
CTPYKTYDPY 3Toro 6enka. OnHako Bce Ha-
KOIUIEHHBIE 10 CHX NOP AaHHLIE TOBOPAT O
TOM, 4TO B MPHOHE BOODILE HET HYKIIEH-
HOBOIi KHCnOThI. [laXe eciiH JOMyCTHTh,
yT0 Kakoe-To konuyuecTso JHK unu PHK
U MoxeT OpiTh ODHapyxeHO, ero Bynmer
SBHO HENOCTATOMHO /I KOOHPOBAHHA
CTPYKTYpPh! Benka. 3TH ¢akThi ewie He no-
Ka3plBalOT TOro, YTO CYLISCTBOBaHHE
NPHOHOB HAET Bpa3pe3 ¢ UEHTPanbHOH
NOrmMoit, 1a ¥ caMble NOCNENHHE Pe3yiib-
TaThl NOANEPKHBAIOT MEHEe epeTHYECKHE
TUNOTE3bl, OHAKO HE BhI3LIBAET COMHE-
HHH, ¥yTO cnocob pa3sMHOKeHHs NPHOHOB
Kpaline HeoObIueH.

CTOHNN B.MNPY3UHEP

W3secTHB! nBe OonesHn, BbI3biBAEMbIE
NPHOHAMH. 3TO CKP3MNH — HEBPONIOrH-
4YecKoe paccTpoiicTBO, BCTPEYalOLLeecs ¥
OBEl W Ko03, a Takxe Oone3ns Kpeiin-
tdenbnTa—SAKo6a — penkuit BuMA MCHXH-
yeckoro 3abonepanns y moneH, KOTOpLIi
HEIABHO CTAJl LIHPOKO H3BECTEH B CBA3H C
TeM, YTO OT Hero ymep OGanermelictep
xopnx Bananund, [IpHOHBI CYHTAIOT-
Cfl TaKXe BEPOATHHIMH BO30yAMTENAMH
OByX Apyrux 3abonepauufl LeHTpanbHOL
HEePBHOM CHCTeMBI Ye/loBeKa: Kypy, obna-
PYXXEHHOTO [0 CHX MOP TOJILKO Y NOPHBIX
nmemed Hosoii 'suHen, M cHHOpOMA
I'epctmana—Crtpeiiccnepa.  Ywucnarcs
MPHOHBI ¥ CPEH BO3MOXKHBIX NPHYHH He-
CKONBLKHX Apyrux Gonesxelt, ogHaxo cie-
neHus 06 UX y4aCTHH HOCAT CIydalHbIH H
KOCBeHHBI xapaktep. Haubonsiuee 3ua-
ueHHe cpenu 3abonesanuit 3Toit TpeTbel
KaTeropHH HMeeT, noxanyh, Oone3Hb
Anburefimepa — caMas pacnpocCTpaHeH-
Hasn dopma crapueckoro cnaboymus; Kak
MPHYHHA cMepTH OHa 3amumaer B CIIA
4eTBEPTOE MECTO.

KP3IIKU u npyrue Gonesnn, K KoTO-
PbIM HMEIOT OTHOLLIEHHE NPHOHBI, AB-
JIAKOTCHA TaK Ha3biBAEMBIMH MEIUTCHHBIMH
uHpexkuuamu., OHH XapakTepH3YIOTCH
ANMTENbHBIM HHKYDALMOHHBIM TNEpHO-
OOM, KOTOPBIf MOXET NpPOAOKATHCH
MECHLIBI, TObI, @ TO H NECATKH JIET; B 3TO
BpPEMSA Y 3apPaXEHHOIO 4YeNnoBeKa HMITH K-
BOTHOrO HET HHKakKux cuMnToMoB. Kor-
[a e HaunHaeTcs cobcTeenHo Goneswb,
OHa HeYK/IOHHO NPOrpeccHpyeT H 0ObIYHO
NPHBOMOMT K rHOe/TH opranu3Ma.
Ha3panue «CKp3MHM» NPOMCXOOHUT OT
aHTIHICKOTO CNoBa scrape — CKOGNMHTD,
TepeThCs: NeNo B TOM, YTO BonbHas oBUa
cockpebaet ¢ ceba 66nbLIYIO YacTh LIep-
cTH. 3abonepanne H3BECTHO NaBHO — 60~
nee 200 ner. B 1935 r. dpanuy3sckHe Hc-
cnenoBaTend yOenHTENbHO OOKa3alH,
YTO OHO MOXET MepenasaThcs OT OAHOM
OBLBI K ApYro#t myTeM npHBHBKH. Bo3MoXk-
HOCT MEPEeHOCa 03HAYAET, YTO CYILECTBYET
HH(EKIMORHEIN areHT, cnocoOHBIH pas-
MHOXAaThCH B XHBOTHOM-XO3fHHE.
CKp3nH 0CTaBaNochk MaJIOH3IBECTHLIM,
3HAKOMBIM JIHIUL BeTepHHapaM 3aborne-
BaHuem o 1959 r., korna VY. Xaanoy u3
nabopatopuu B Poku-Maynren Haumo-
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HA/IbHOTO HHCTHTYTA a/UIepruM U uHbek-
LMOHHBIX 3aboneBaHuil TNPEANONOXKKI,
49TO CKP3MHM H KYPY — DONCTBEHHBIE 6O-
ne3nn. IlepBhie MEOHIMHCKHE ONMHCAHHA
Kypy 66111 onyO/IMKOBaHBI ABYMS rOgaMH
pasee B. 3uracom n . I'aftayuiekom u3
HaiHoHanEHOro MHCTHTYTA HEBPOJIOTH-
YeCKHX PaccTpoiCTB H HHCcyALTa. OHM co-
o6munn, 4To 3abonesatnne, BCTpeYaomie-
eca y xwutenelt Hoeoit I'sunen, cBa3ano ¢
HNPHHATBIM Yy MECTHBIX IJIEMEH pUTYya-
JIOM — CBeOaTh MO3r YMEPLIEro pPoacT-
BEHHHKA B 3HaK yBa)keHHs K Hemy. C Tex
nop Taxkoi KaHHMDAnH3M NpakTHYECKH
MIPEKPATHIICA K ciTyuaer 3aboneBanus Ky-
PY CTano ropas3fio MeHbILIE,

B 1966 r. Iafoymex, K. I'nb6c-mnan-
wHi 1 M. Dnnepc coobLMIK O TOM, 4TO
KYDY MOXKHO 3apaiuTh obe3wsan. Yepes
nsa ropa lainywexk u Mu66¢ nokaszanu,
uTo Gonesns Kpetindensnra—Sxoba To-
)K€ MOXXeT mepenaBaThCs obe3bsHaM, a
He Tak paBHo K.Macrepc, Iafinymex
u 'nbbc mpoAeMOHCTPHPOBANIH TO Ke
ons cuugpoma [epctmana — Crpetic-
cnepa.

CxoacTBO KIIMHHYECKHX H MaTonoruye-
CKHX NMDH3HAKOB CKD3MH, Kypy, Oonesxu
KpeiiupenbaTra—Akoba © cAHapoma
IlepctMana—CTpeficcepa HABOOMT Ha
MBIC/b 0 6IH3KOM poncTse 3THX 3aboe-
BaHuil. HavanpHble CHMIITOMBI CKD3IH,
Kypy H cunnpoma ['epermana—Crpetic-
cnepa — 3TO 3aTPYAHEHHA NPH xonkbe
NMOTEPA KOOPAHHALMH, CBHAETENLCTBYIO-
LHE O HAPYLIECHHH MNEATENBHOCTH MO3-
weuka. ITpH Kypy Ha MO3AHMX CTAOMAX
Ppa3BHBAETCA NCHXHYECKOE PaccTPOHCTBO.
Bonesns Kpetindensara—SAkoba obeiu-
HO YK€ HAaYHHAeTCA C HIMEHEHHH NCHXH-
KH, XOTH ONHCAHO HECKOJIbKO CIY4aeB C
PaHHHMH CHMIITOMaMH, HAlIOMHHAOLIH-
MH Hauano kKypy. Hu npu onHolt U3 aTux
Gonesnelt He HabmonaeTca HH BOCTIANH-
TeNbHOro MpoLecca, HH JIMXOPajo4HOro
COCTOAHHA, COCTAaB CINMHHOMO3rOBOH
JKMIKOCTH H YHCJIO KJIETOK B Helt ocTaloT-
ca HopmanbibiMH. ITocnenuee obcros-
TeNbCTBO CBHOETENLCTBYET O TOM, YTO
HMMMYHHAs CHCTEMA He PEardpyeT Ha BO3-
OynuTens GonesHu.

[NaTanornyeckue H3IMEHEHHA NMPH ITHX
3a00neBaHuAX NPOHCXOAAT B Mpenenax
LeHTPanbHOM HepBHON cHCcTeMbl. Xapak-
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MPHOHbI

MPUOHbI B MO3Iy xomaka, o6Hapy>XeHHbIE UMMYHOMEPMEHT-
HbIM METOAOM. XOMAK Gbin 3apaxeH ckpanu — Haubonee usy-
YeHHOW 13 6onesHew, Bbi3biBAeMbIX NMPUOHAMU. B 8CTECTBEHHbIX
YCNOBUAX OHA NoparkaeT oBew v Koa. Mocne NpuMepHO fByxMe-
CAYHOr0 WHKYGaUWMOHHOrO Nepuopa cpenanu cped MO3roBow
TKaHu 1 obpaboTanu ero aHTMTEenamu, obnagaruumMmn cneyu-
thnyeckum cpogcTeom K 6enky MNpll — rnasHoOMY 1, BO3MOXXHO,
€[AWHCTBEHHOMY KOMMOHEeHTY npuoHa. K aHTuTenam Gsin npeg-
BapuTeNLHO NMpUcoefuHeH (hepMeHT NepoKcupasa, KoTOphIN

npespauaer 6ecUBETHbLIW peareHT B TeMHbIA KpacuTens. Ecnu
3TOT peareHT HaHecTu Ha o6paboTaHHYIO TaKMMKW aHTUTEenamm
TKaHb, B MUKpPOCKoN ByAyT BUOHbI OKpaWeHHbLIE CTPYKTYPb! B
TEX MECTaX, Me NPUCYTCTBYIOT NpUoHLI. Ha BepxHen Mukpodgo-
Torpahuu 3amMeTHO MHOIMO OKPAWEHHbLIX Tenew; Ha HUXKHEW He-
CKONLKO M3 HWUX NOKa3aHbl Npy Gonbwem ysenuyeHnu. OHn ume-
10T B[] NYYKOB C BONOKHUCTOM CTPYKTYPOW U NpeAcTasnaoT co-
601, BUAMMO, arperaThl NPUOHOBLIX «NAN0OYEK», KAXQaA U3 KO-
TOpbIX COCTOMT NpuMepHOo 13 1000 monekyn Mpll.
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CKOMNEHWA MPUOHOBLIX MANOYEK, oKkpalleHHbIe KOHFO KPaCHbIM, O4EHb MOXOMU
Ha amunouaonofobHbie TenbLa, XapakTepHblie ANA MHOTUX GonesHen YenoBeKa u Xu-
BOTHbIX, NPEANONOXUTENLHO Bbi3biBAEMbIX NPUOHOBON MHPeKUWen. AMunous, okpa-
WEHHbIA KOHIMO KpacHbIM, NpuobpeTaeT CBOMCTBO ABOMHOIO Ny4enpenoMneHus: ecnum
€ro NOMeCTUThL MEXAY NONAPU3ALMOHHbIMK (DUNbTPaMK, OH BLIFMAZUT 3eNeHbIM 1 30-
noTUCTLIM. Ha aTon MukpodoTorpadoum NPeacTaBneH cpe3 Mo3ra XOMAKa, OKpalleH-
HbIW OBaX[bl: CKONNEHWE NPUOHOBbLIX Nano4eK BbIABNEHO C NOMOLWbLIO MEYEHHbIX Ne-
pokcupason aHTuTen K MNpl, a kpacuTens KOHIoO KpacHsI NO3BONAET BULETL BOAHOE
nysenpenomneHue nanovek. O6pasel TKaHW, NOKa3aHHbIA Ha 3TOM U NPEAbLIAYWEM pU-
CyHKax, B3AT U3 cy6aneHgumansHon obnacTtu Mo3ra, Heganeko ot runnokamna. B aton
ofnactu ob6bINHO HabnOAaKTCA aMMnonaonofobHbIE Tenbya Y rpPbi3yHOB, GONbHbIX
CKpanu, 1 y niogewn, ctpagawounx 6onesxsio Ansuyrevmepa.

TEPHbII MPH3IHAK — HEHOPMAJIbHOE pas-
MHOXEHHE ACTPOLMTOB, OMOPHLIX KJie-
TOK MO3ra. B HeifipoHax yMeHbILACTCH KO-
JIH4ECTBO [EHAPHTHBIX LIHMNHKOB, BAaX-
HBIX [11f Nepenays HEPBHBIX WMNY/ILCOB.
IMopoit B MO3ry NOABAAKOTCA MHOTOYHC-
JIEHHbIE BAKYOJIH, W HEPBHAA TKaHb CTAHO-
BHTCA NMoxoska Ha rydky. Bo MHOrux ciy-
Yyasx, HO 1a/IeKO He Beeraa HabmoaarTca
aMuIonaononobHele Tenkla, npeacTas-
nsolure coboil CKonneHus MaTepHana
BOJIOKHHCTOMN CTPYKTYPHI.

A TMOCJIEAHME aBaauarte et no-

CTHTHYTBI 3aMETHBIE YCIEXH B H3yde-
HHM NpHYMHBl cKpanu. HeoBwMHOCTH
CBOMCTB M CTPYKTYphl BO30OyauTens, a
TaK¥e€ [UTHTENbHOCTE H TPYAOEMKOCTh
Bronoruyeckux npod, HeobXoaHMBIX J1IR
H3MEPEHHA €ro KOHLUEHTPAUHH, CHIIBHO
saTpyausann pabory. K 1975 r. Geino
npennoxeno Oonee necATKa IMAOTE3 O
npupone Bo3OyaUTENs CKPInM; THNOTE3
Ob1n10 naxe Oonblue, YeM rpynn HCCNEao-
BaTeneil, HiydaBiluux 3Ty DoNe3Hk.

Jns Toro 4yTobbl BeIIENHTE HHOEKLIH-
OHHBIIf Ar€HT HEM3BECTHOI CTPYKTYPBI H
XHMHYECKOI NMPHPOALI, NPHUXOOHTCA Ha-
yHHaTh ¢ MeTtoda «npod u owHbOoK».
Obpiuno oOpaiell TKaHH 3apameHHOTO
SKHBOTHOTO FOMOI€HH3UPYIOT M pa3ziens-
T Ha OQpakuuM, pasnHyalolHlecs Mo
KaKOMY-HHOYIb DH3HMECKOMY HITH XHMH-
yeckoMy cBoiicTey. B kamnoit ¢pakumu
H3MEPAIT KOHUEHTPALMIO areHTa 1 HaH-
Oonee ynctyo (pakuuio orbuparoT nns
nanbHEHIUNX HccnenoBanuii. B cnyvae
CKDP3MH eNHHCTBEHHBI cnocob H3MepHTh
KOHLEHTpauu Bo3Oynurens — onpene-
JHTE CHOCOGHOCTL npenapa"ra BbI3BIBATH
v KHBOTHBIX 3abonesanne.

Muorue ronst Bce nonobHule HiMepe-
HHA BBINOJHAJIKCE C NOMOLIBIO METONA
THTPOBAHHA 10 TOYKH KOHEYHOTO pa3Be-
nenns. JKHBOTHBIX 3apaxatoT Bce Donee
pa3bapnennbiMH  npobaMu MaTepHana;
Haubonee paspeneHHbill obpazeu, cno-
coOHBIIt BI3bIBATE BONEIHE, CAYKHT Me-
po¥f KOHUEHTPAUMH BO3OYOMTENA B HC-
XonHoM matepuane. B panunx paboraxc
OBLIAMH M KO3aMH /1 HCCIIEN0BAHHA O/-
Horo oOpa3sua TpeboBanoce LENOe CTan0
*KHBOTHBIX H HECKONIBKO JleT Habmione-
HHil.

B 1960 r. P. Ysnanep nobunca ycnexa
B 3apaKeHHH CKp3nH Mbiwuedt. [Ipu THT-
POBaHHH N0 TOYKH KOHEYHOro paseene-
HHA HA MbIax 00biuHO Tpebyerca 10 pas-
BEICHHN, NpHYeM Kakaas rnocneaymollias
npoba paibasnaerca B 10 pa3 no cpasHe-
HHEO ¢ npensiayuled. Kaxasim pa3ssene-
HHEM 3apaxaioT no 6 Meitleil; Te XKHBOT-
HEIE, KOTOPBIE nonyyanT DoakiyIOo 103y
Bo3OynuTens, 3aboneparor uepes 4—5
MECALIEB, a4 T€, KOTOPLIM BBOAAT Bonee
pa3basneHHBIll pacTBOp, — €1Ba JIH He
yepe3 rod. Takum oOpalom, aAns onpene-
JIEHHA TOYKH KOHEYHOTO pa3BelleHHs Le-
nblit roa Hano cogepxatk 60 menueil. Pa-
OoraTh ¢ MBIIIAMH, KOHEYHO, ynobuee,
4YEeM ¢ OBLUAMH H KO3aMH, OQHAKO H3IMeEpe-
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HHE KOHLEHTpaUWH Bo30YaHTENA CKPIIH
BCE K€ OCTaBalnoCh MENIEHHBIM H Ipo-
MO3IKHM J1aXe Mo CPaBHEHHIO C METOoAa-
MM, KoTopsie npumensn IMacrep ana u3y-
YEHHA BHPYCOB NOYTH CTOJIETHE Ha3a.
B 1978 r. MOM KONJIErs W f HALIH CNOo-
c00, Kak H30exaTh THTPOBAHHUA 10 TOUYKH
KOHEYHOTO Pa3BENeHHA.. 3a TpH roga 1o
Jtoro P, Mapiu 13 BUCKOHCHHCKOIO YHH-
sepcutera B Manncone v P. KumGepnux
ONMUCAITH ¥ XOMAKOB (hopMy CKpP3ITH, KOTO-
pas pa3BHBaiach NPHMEPHO BABOE ObICT-
pee, ueM y Meiieli. M3yuas Gone3us xo-
MAKOB, MEl 0OHapYXHIIH YeTKYIO Koppe-
JIALMIO MEXKAY KOHUeHTpaunelt Bo3Oyau-
TENA ¥ CKOPOCTHIO NposeneHua bonesunu,
a TaKKe BPeMEHEM CMEPTH JXHBOTHOTO.
Takum obpaizom, BMECTO TOrO 4TOOBI
ONpeaensTh,
pasbassien obpa3zeu De3 nonHoOM yTpaThl
HHOEKLUMOHHOCTH, Mbl PErHCTPHPOBAITH
BpEM#, 3@ KOTOpoe oOpa3sell H3BECTHOTO
pa3BeIEHHA BbI3bIBAET CHMNTOMBI Bones-
HH, H BpeMs rudenn xkuBoTHOrO. bhiNO
TOKA3aHO, 4UTO ONpe/e/ieHHe BPEMEHH HH-
KyOauuu naeT 4OCTATOYHO TOYHYHO OLLEH-
KY KOHUEHTpauun obpa3sua ¢ BEICOKMM
TUTPOM BO30OynuTens. BeiMrpbill B CKO-
POCTH M IKOHOMHYHOCTH OKa3asicsa 3aMme-
yaTensHeii: Hawa pabora nowna 8 100
pa3 ObicTpee. YToOBI OXapakTepH3OBaTh
obpa3en, Ham Tpebosanoce 60 oxel BMme-
CTO rofaa H Bcero 4 XXUBoTHbIX BmecTO 60.

ABOTY CcO CKp3nu s Ha4YaJ1 B COTPYIHH-

yecTse ¢ X3nnoy u ¢ K. DxknyHnoMm B
naboparopun B Poku-Mayuten. CHauana
MBI NBITATHCE OYHCTHTD M BLIAETHTL BO3-
OyauTeNs U3 MbILLIHHO# CEJIE3EHKH, TOMO-
reHaT KOTOpOoil Mbl aHajaH3IupoBanu my-
TEM LeHTPH(YrHPOBAHHA W ONpeae/eHus
TOYKH KOHEYHOT'O pa3Be/leHHA Ha MbILLAX.
B uenTpudyre KOMNoHEHTEI CMECH pa3ae-
NAKOTCA B 3aBHCHMOCTH OT HX pa3mepa M
noTHOCTH. COTNIacHO METOAY, KOTOPLIi
™Mbl u3bpanu, obpa3zeu ueHTpHGYrHpYIOT
(ukcupoBaHHoe BpeMs MpH 3adaHHOMN
CKOPOCTH, @ 3aTEM NOCPEACTBOM DHONpo-
bl Onpenensior, CKoJIbKO HHEKUHOHHO-
ro are’HTa mnonano B OCANOK H CKOJILKO
oCTanock B HANOCANOYHON MKHIKOCTH.
TMouTH aBa rona Mel BETH CEPHIO 3KCNIEPH-
MEHTOB, MOBTOPAA ITY NPOLEAYPY B LLH-
POKOM HHTEDBAJIE CKOPOCTEH M BpeMeH
ocaxnenun. Mo oKoHYaHHH CEPHH MBI NO-
BTOPHJIH BCe cHa4ana, 4tobel ybenutecs
B BOCNPOH3IBONHMOCTH TMOJIYYEHHBIX pe-
IYNLTATOB.

Ha Toit panHeil cTaouw MakcHManb-
Has OYHCTKA, KOTOPO#H ynanoch NOCTHI-
HYTh, COCTABNANA NMPHMEPHO TPHOLATH-
KpaTHoe oOorauleHne HcXogHo#l (pak-
umi. OnHa U3 NPUYHH, OrPAHHYMBABLLIMX
CTeneHb OYHCTKH, OKa3anack B TO e Bpe-
M$ OYCHBb BaHbIM (hakToM: HHODEKLUHOH-
Hbl€ HacTHLb! KpailHe HEeOJAHOPOOHBI MO
pa3mepy H nI0THOCTH. Cyns Mo CKOPOCTH
OCaK/IeHUA B LEHTPHAYre, HEKOTOPKIE U3
ITHX HACTHIL NOYTH JOCTHTAKOT pa3MepoB
MHTOXOHApHI W OakTepmii, Toroa Kak
Apyrve, no-BHAHMOMY, MEHBLIE cambix

MPUOHBI 7
3ABONEBAHMUE NMPUOHbI MW ECTECTBEHHLIE 3KCMNEPUMEH- WHKYBALUWOH-
NPUYUHA? XO3AEBA TANBHBIE XXWU-  HbIA NEPUOA
BOTHbLIE
CKP3Mn AA OBUbI, KO3bl MbILWK, XOMS- OT 2 MEC 10
Ku 2 NET (MNn
BONbUWE)
BONE3Hb LA YENOBEK OBE3bAHbI, MBl-  OT 4 MEC 10
KPEWLOENBATA— WK, MOPCKME 20 NET (MNK
AKOBA CBUHKW BONbLWE)
KYPY BO3MOMXHO YENOBEK OBE3bAHbI OT 18 MEC OO
20 NET (MW
BONbLWE)
CUHAPOM BO3MOXHO YENOBEK OBE3bSiHbI 18 MEC
FEPCTMAHA— (MNW BONbLWE)
CTPEVICCAEPA
3APA3HAR BO3MO>KHO HOPKA HUBWWE OT § MEC A0
3HUE®ANONATUA OBE3bsAHbI, 7 NET (MNW
XOMAKHK BONbUE)
BOMNE3Hb  BO3MOXHO  YEPHOXBOC-  AOPUKAHCKWMA 18 MEC
HACKOJILKO MOXeT ObiThb XPOHWYECKOW ThI ONEHb, XOPEK (MNW BONbLUE)
ATPOOMKN noce

BONE3HW, Bbl3bIBAEMbIE MPUOHAMMW, nensaTca Ha fiBE KaTEropuu B 3aBUCUMOCTHU
OT CTENEHW JOCTOBEPHOCTU faHHbix 06 y4acTuM NnpuoHOB. CKPanu OTHOCUTCA K TaKuM
6ONesHAM NO ONPefeneHnIo; eCTh U HAfEXKHbLIE IKCNEPUMEHTAaNLHbLIE CBUAETENbLCTBA
TOrO, 4TO NPUOHBLI — NpMyMHa GonesHu Kpenydensgra—Akoba. MproHbl cunTaOTCA
BEPOATHLIMKU BO3BYANTENAMM €l No KpanHen Mepe YeTeipex 3abonesaHun, BKNoYas
ABa HEBPONOrMYecKUx paccTpPoNCcTBa Yenoseka. Bce oHu cnocobHel nepegasaTbes, No
CMMNTOMaM HanoMKHAaIOT CKpanu u GonedHb Kpenudenbgra—HAkoba v Bbi3bIBAKOT

CXOfHbI® NIMEHEHUA B MO3rOBOW TKaHM.

MaJjieHbKHX BHpPYcoB. Takoit WHMPOKHil
CIEKTP pPaiMepOB FOBOPDHT O TOM, 4TO
BO3OYONTENb CKP3MIH MOJKET CYLIECTBO-
BaTh BO MHOTHX MOJIEKY/IApHbIX hopmax.
27TH Habnronenus BNOMHE MOXHO 00BAC-
HUTb, HANPHMEP, C/IHIIAHHEM OYEHb MeEJl-
KHX uHpEKUHOHHBIX 4acTHu B OGonee
KpynHble arperatsl. XKenas nonyuuts 6o-
fieé roMOTreHHLIE MpenapaTel, a TaKke
VAYHIUHTL oOTAeneHne Bo3byauTtens oT
KJIETOYHEIX MOJIEKYJ, Mbl CTanu nobas-
nare aeteprenThi. Ha Habnionaemyio re-
TEPOTEHHOCTh WX TIPHCYTCTBHE BIIHAIO
Maslo, HO OYHCTKA AEHCTBHTEILHO CTana
nyyiue.

INoneiTKH OYUHCTHUTH BO3DyouTENs
CcKpa3nH Obiny npoaonkexsbl B Moeit nado-
paTopus MenuuuHckoit wkonsl Kanu-
topuuiickoro yuuBepcHTeTa B CaH-
bpanwscko. McTopHio Hawmx ycummii
pacckazaTbh MOXHO ObICTPO, HO B Hee
souwto 10 neT kponoTnueoro, nopoii 6e3-
ycnelunoro Tpyna. Muorue uccnenopare-
JIM BHEC/TH 3aMEeTHBII BKNaa B 3Ty paboTy.
Cpend HHX MHE TPHATHO OTMETHTh
P. bapunrepa, P. Bappu, [I1. benaxeii-
ma, /. bontona, K. baymax, [1. Kou-
pan, C. [le Apmonaa, /1. I'poc, M. Mak-
Kunmu u . Craiitca.

Hrak, MeI NEpeLLTH OT MbILLEH K XOMS-
Kam. Masio Toro, 4To 3TO YCKODH/IO OfbI-
Thl, — MO3r DOJILHEIX XOMSKOB HMEET B
100 pa3 Gonee BLICOKHII THTP BO30YAHTE-
1A CKP3ITH, YeM MbllLIWHAs cenelenka. Ho-
BbI METON OMMCTKH TOXKE Ha4YMHAJICA C
IKCTPAKUMH IETEPreHTaMH U UeHTpHDY-
rHpoBaHHA, OIHAKO Mbl HODaBMNM TpH
cTtagud: obpabGoTky Hykneazamu, obpa-
OoTKY npoTeMHasaMM MW aHanM3 C [o-
MOLLBIO resib-3niekTpodopesa. buino obua-
PYKEHO, YTO HHOBEKUHOHHOCTH BO30YyaHTE-
JI8 CKp3Nnu He MeHseTcA nocne obpaborku

HYKneazamMi — (epMeHTaMi, KOTopble
paspyLlialT HYK/IEMHOBBIE KHCIOThI. Ta-
KHM 00pa3oM HyKneasbl THKBHOHPYIOT B
npenaparte OONbUIYIO HAacTh KIETOMHBIX
HYKJIEHHOBBIX KHCJIOT, HE MOBpex/aan
B030ynuTens ckpanu. lNporeuHasbl, Ko-
TOPbIE Pa3pe3aloT NOMHMENTHAHYIO LeMNb
Oenka, HyxHBl Ans yaaneHus Dannacrt-
HbIX BenkoB. Ha nocneaseil craauu Ha-
well  YyCOBEPIUEHCTBOBAHHONH  METOIH-
KH — NpH rens-3nektpodopele — mone-
KY/1bl PA31eNsiiOTCA 110 CKOPOCTH, € KOTO-
pO# OHH ABHKYTCA CKBO3b Iellb NMOO ACi-
CTBHEM IPHJIONKEHHOTO MEKTPHUYECKOTO
nonis. 3Ta CKOPOCThL 3aBHCHT B MEPBYIO
ouepelb OT MEKTPHUECKOro 3apsaa Mo-
NeKynbl, HO ee pasMep H (Gopma Takke
HMEKT 3HAUYCHHE.

B uenom acddekTHBHOCTL Beeil npoue-
Nypel OYMCTKH, BKIIOYAA 3aKMHOUHTEb-
Hblll 3nekTpodopes, NonyYunacs CTo-
KpaTHOIi, 4TO Aa0 BO3MOXHOCTh YCTa-
HOBHTb HECKOJIBKO IPHHLHITHANILHO BaXK-
Heix akToB. Camoe rnasHoe — Bbulo
yOenuTensHO 10Ka3aHo, 4To buonoruye-
CKas aKkTHBHOCTB BO30yaMTeNs CKp3ny 3a-
BHCHT OT Benka. B cBA3H ¢ 3THM MBI 1 BBe-
JIH TEPMHH «IIPHOHY», O3HAYAIOLIMI «Npo-
TenHoBan (T.e. OeskoBan) HHPEKUHOHHAR
qacTHua».

O3JHEE Mbl ONATE BEPHYJIHCH K LIEHT-

pudyrupoBaHHio, Kak OCHOBHOII NMpo-
Leaype OYHCTKH, OHAKO €€ METOAMKA OT-
JMManace OT TOH, KOTOPYIO NPHMEHSA-
51 B npensiayiuux onsitax. Obpazen na-
cnauBasM MOBEpX pacTBOpa CaXaposbi,
NPHTOTOBJIEHHOrO TakK, YTO OT MEHHCKA
KO IHY NJIOTHOCTE HENpepbIBHO BO3pac-
Tana. Bo BpeMs BpauieHus UeHTPHUYTH
KOMMNOHEHTHL! o0pa3ua ABHXKYTCH B rpa-
[HEHTE MJIIOTHOCTH CKBO3b PAacTBOp IO
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CNOCOBbl OYUCTKW npuoHoe, pa3paboTaHHbie aBTOPOM W
ero Konneramu. TKaHb 3KCTParvpyloT [eTepreHTamu u
IKCTPaKThI UEHTPUDYr1pyioT B YrnoBOM poTope (a), rae obpa-
3ey, pasgenseTcA Ha PpakunK B COOTBETCTBMM C pasmepamu
YyacTul; Npy 3TOM gocTuraeTch oumcTka B 30 pas. Mpu rens-
anekTpodpopese (b) KOMNOHEHTLI PacTBOpa PasgenfnTCcA No
3NeKTPUYECKOMY 3apRAy ¥ pasmepy. dnekTpodropes B coyeTa-
HUK C IKCTPaKuuen getepreHTamu U depMeHTaTUeHOM obpa-
60TKOWM faeT CTOKPaTHYIO o4ucTKy. MNpu yeHTpudyrupoBaHum

B rpajiMeHTe caxapo3bl MONEKYNbl OCEAAIOT CKBO3b CNOM Caxa-
PO3HOro pacTeopa, NokKa He AOCTWUrHYT YPOBHSA C Takown Xe
NNOTHOCTLIO, Kak ux cobcTeeHHan. B uyenax aHanwsa, korga
UMEINT Aeno ¢ HeGoNbIWKUM KONUYECTBOM MaTepmuana, ucnones3y-
eTCA BepTUKanbHeIK poTop (c). locTUrHyTas 3TuM cnocoboM
ThICAYEKPATHAA OUYMCTKA MO3BONMNa WAeHTUuumposaTe Ge-
nok MpN. AnA yeHTpUyrupoeaHua GONbILWX KONUYECTB maTe-
puana 6bin NPUMEHEH 30HANbLHbLIA POTOP, YTO Aano OYUCTKY B
5 TbiC. paz (d) v yaanock M3y4UTb COCTaB U CTPykTypy Mpl.
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NPUOHBbI

TeX nop, NoKa He AOCTHIHYT YPOBHS, rue
HX cobCTBEHHAA NTIOTHOCTE CPABHUBACTCA C
IUIOTHOCTBIO OKPYIKAIOLLEro pacTeopa.

IMepebiit BapHaHT HaweR METOMHKH
pa3zieneHus B rpaiMeHTe KOHUCHTPalHH
caxapo3sl [Oan THICHYEKPATHYIO OYHCTKY
BO36ynHTENA CKP3NH. 2TO NO3BOJHIO
yCTaHOBHTE, 4T0 Gonbiuas yacTh Genka
NMPHOHOB MpeACcTaB/IeHa MOJIeKy/IaMH On-
HOro BHAA, KOTODBIH Mbl OoDO3HAuUHNM
TpI1 (oT «npuoHOBLI# npoTeHn»). NoToMm
6vin paspaboTan npenapaTHBHLIA BapH-
aHT NpoLeaypbl OYMCTKH, OCHOBAHHBIH HA
UEHTPH(DYITHPOBAHHHA B «30HAJIBHOM POTO-
pe» — BONBILIOM cocyne, B KOTOPOM MOX-
HO pa3fenaTh B CaXap0o3HOM TIpalHEeHTE
cpa3sy MHoro martepuana. Ilpu aTom no-
cTHranocs oborauienue B 5 Teic. pa3.

Bnaropaps ymyqyiEHHIO OYMCTKH MBI
CMOT/IH MOKa3aTh, 4TO OOnbluas gacThb
uudexunonHot dpaxkuun ueHTpHYrUpo-
BaHHOI0 MAaTEPHAJa COCTOMT, TIO CYILeCT-
BY, H3 onHoro Genka, a umenno [pIl.
TNpu nanebHedem aHanuse Genka ¢ no-
MOILBIO 3MeKTpodopesa BBIACHHUNOCH,
YTO ero MONEeKYNIAPHasA Macca COCTABIAET
27—30 Tric. Ceiiyac ecTb OCHOBaHHA MO-
NIaraTe, 4TO 3Ta BEJIHYHHA HECKOJLKO 3a-
poituesa. Kak mbi ycranopuns, Ilpll —
3TO FJIHKONPOTEHH, T.e. Denok, B KoTO-
poM k OGOKOBBIM LENAM AMHHOKHCIOT
NMPHCOENHHEHB! OCTATKH CaXapoB. A 3/eK-
TpodopeTHuecKOe onpeneneHne MOneKy-
JIAPHOK Macchl TJIHKOMPOTEHHOB HAacTO
paer owHOOYHO 3aBBIILEHHBIN pe3y/b-
Tat. Ho B mo6om cnyuae INpll — oTHO-
cHTeNnbHO HeGonbLoHh Denok, OH B aABa C
NHIIHAM Pa3a MeHbLIE reMornobuxa.

Ha 3nexTpoHRBIX MHKpOGOTOrpadmuax
OUMILIEHHOTO MaTepHana BHOHbI MHOrO-
YUC/IEHHLIE TANOYKOBHIHBIE YaCTHUEL,
cnuiukoM Oonbluke ons Toro, 9Tobbl Hx
MOYHO ObINIO CYMTATH OTOENBHBIMH ITPH-
onami. Manouku vabmonanuce 1 B Gonee
PaHHHX 3KCIEPHMEHTAX, OAHAKO MBI HE
MOFNIH TOrAa MPOBEPHTE TO eCTECTBCH-
HOE NpeNnosoKeHne, 4T0 OHH NpeacTas-
nsi0T cobolt arperaThl NPHOHOB; HENb3s
OBINO HCKIKOMUTBL, 4TO 3TO He caM Bo30y-
AUTEeNb, @ MPOAYKTHI KAKHX-TO NATONOTH-
YeCKHX M3MCHeHHMH, BbI3BaHHBIX 00-
ne3ubro. M3yueHHe BBICOKOOYHILEHHBIX
(paxuit NO3BONKIIO C YBEPEHHOCTHIO YT~
BEPXKAaTh, YTO MAT0YKH MOCTPOCHbI H3
IpIl, u, cTano ObITH, MOTYT CYHTATHCH
arperaTaMH NPHOHOB.

Buize/ieHHe NOBONBHO YHCTHLIX TMpena-
PaTOB B HOCTATOYHBLIX KOJIHYECTBAX CTa-
JI0 KJIKOMOM KO MHOTHM 3anyTaHHbIM
npobnemam. CoBceM HeIaBHO Mbl CYMEJTH
MOSIYMHTh aHTHTEIAa K NPHOHAM Y 3Kcre-
PHMEHTANBHBIX MXHBOTHBIX — I3TY LENb
Mbi Ge3ycnemHo NpecnenoBaid He OOHH
roa. Pewarounm dakTopoM oxasanock
KONIMYECTBO MaTepHasia, BBOAHMOE XKH-
BOTHOMY. MBI cMOrIH yBeNTHUKTS €ro B 10
pa3 (npumepsro o 100 mxr). Pacnonaras
AHTHTENAMH, MOXKHO HaNeAThCs Ha 6oMb-
i€ W3MEHEHHs B TEMNax H TeXHOJIOrHH
HccnenoBanuil npHoxnoB. Hanpumep, pe-
3KO YMEHBLUHTCA HeobxoaumMocTs B GHo-

norudeckux npobax. KoHueHTpauHio
npuoHoB B o6pasue MoxHO Oyaer onpe-
[ENHTH 33 HECKOJILKO 4acoB (a He Mecs-
nes!), H3MepAA CPOACTBO AHTHTE]] K KOM-
MOHeHTaM Martepuana. [Monbiyace 3THM
cpoacTBOM, MOXHO Oyaer paspaborarth
adpduHEbIE METOABI OYHCTKH.

H3yuenue 9ucTHIX NPenapaToB no3Bo-
JIHNIO OTBETHTH HA CTapbié BOMPOCHI, HO
MOCTABHIO ¥ HOBBIE. Mbl 06paTH/IH BHH-
MaHHe Ha TO, YTO MIOTHBIE CKOILUIEHHS
NPHOHOBBIX MANIOYCK YAHBUTENBHO MOX0-
XKH Ha amunonaononobHbie Tenbua, Ha-
OnromaroLHecs B HEKOTOPBIX CIYHAAX NPH
ckpanu ¥ Goneann Kpeliudensara—sixo-
6a. PazymHO 6B1710 NPEanonoXuTh, 9TO
aMunonaononobubie TenbUa — 3TO OT-
JI03KEHHA MPHOHOB B arperHpPOBaHHOM CO-
crosHud. OOHAKO [en0 OC/IOXKHAETCH
TeM, 4TO aMHnouaononobHkie Tenbua Xa-

TWTPOBAHUWE OO0 TOYKKW
KOHEYHOIo PA3BEAEHWA

10 L IO' 10-2 IO‘ =

paxkTepHBI Takxe NpH 3abonesanusx, as
KOTOPBIX HET HOCTATOYHBIX OCHOBaHHMH
npeanonaraTe NPHOHOBYK HHObeEKLHIO.
Tenbua nNOABNAOTCA M NpH 6Gonesnm
AnburefiMepa, a I8 Hee na)ke He noKala-
HA BO3MOJXKHOCTH NEpeaay,

BIBO 0 TOM, 4TO B COCTAB NMPHOHA

BxoauT Genok u 3TOT GeNnok Heobxo-
MM [UIS POABJICHHS €ro HH(bEKUHOHHO-
CTH, CNEAYET MPAMO H3 HallleR npenapa-
THBHOH paboTel. 3aHMMasnck OUYMCTKOM,
Mbl ONPENENANHE TAK)Ke BIHAHHE Pa3THy-
HBIX XHMHYECKHX PeareHToB Ha HHeKIH-
OHHOCTb MPHOHA. BBIACHHIIOCH, YTO Be-
iecTea, cnocobusie paspymarts Genku,
YMEHBIIAIH HH(OEKUHOHHOCTh MPHOHA, a
He cnocoGHbIe K 3TOMY He BIIMAJIH Ha Hee,
Apkoe O0Ka3aTeNnbCTBO TOMY [NANTH Olbl-
Thl ¢ npoTenHasamu. [porennasei — Bbi-
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BMONOrM4ECKUE NPOBbI HA MHOEKLUIMOHHOCTb gonro 6binv eAUHCTBEHHBIM A0~
CTYNHbIM CNOCOGOM MAMEPEHWA KOHLEHTPaL WK NPUOHOB CKpanu B oBpasue. Mo meTtogy
TUTPOBaHWA 10 TOMKK KOHEYHOro paseefeHusa npurotosnserca 10 o6pasuUoB, Nnpuyem
Kaxkabii nocnegyowui pastaenaetcs B 10 pa3 no cpaBHEHMIO C NPeALIAYIMM. 3aTem
obpasubl BBOAAT MbillaM — KaXKAbIA WECTH MUBOTHBIM — W 3aTeM, Habngan 3a HUMK
B TeYeHWe rofa, CNegnaT 3a pasBMTHeM CUMNTOMOB ckpanu. MakcumaneHoe paseege-
Hue, ewe cnocobHoe BbiaBaTh G0ONe3Hk, AaeT MEPY KOHUEHTPaLMK BO3BYAUTENS CKP3-
N4 B ucxogHoM obpasue. MeTog onpepeneHia BpemMeHin WHKyGaLmmn COKPaTMn 1 CPOKM,
M KONWYECTBO XUBOTHbIX, HeoOXofUMbIe ANA nccnegoBaHnA obpasya. OH OCHOBaH Ha
TOM daKTe, 4TO U NPOMEXXYTOK BPEMEHU OT 3apaXKeHUA 40 NOABNEHUA NEPBbIX NPU3Ha-
KOB HEBPONOIrMYECKOro pacCTPONCTBA, M NEPUOJ OT 3apaKeHuA A0 rmbenm XUBOTHOro
3aBMCAT OT BBEAEHHOW f03bl BO3OyauTens. [InA BLICOKOOUMLWEHHbIX 00pasLos usmepe-
HWE BPEMEeHW MeX[y WHOKYNALWer u Hayanom 6onesHu NO3BONRET ONPeenvTh KOH-
ueHTpauwio Bo3byguTens Bcero 3a B0 gHen 1 HYXXHbI NPU 3TOM TONLKO 4 XOMAKA.
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cokocneunuunbie depMenThl, W3 Bcex OOTKe MONMyYanHCh HEOOHO3HAYHBIE pe-
OHONOrHYeCcKMX MakpOMOJIEKYNl OHH pea-  3YAbTaThl; KOraa xe NOABHIIACk BO3MOX-
rHPYIOT HCKMouHTenbHO ¢ Oenkamu. B HOcTh paboTaTh ¢ oboraieHHbIME (pak-
PAHHHX HCCIENOBAHHAX C HEOYHLIEHHBIM  LHAMH, OBIJIO YCTaHOBMIEHO, YTO NPOTEH-
MaTepHanoM NpH NpoTedHasHo# obpa- Hasbl CHHXKAKOT MHOEKUHOHHOCTH NPHO-

BV OBPABOTKM |AEVICTBUE HA HYKNE- HAEVCTBUE HENCTBUIE
WHOBBIE KMCNOTh! HA BENKM HA NPUOHbI
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XUMUYECKARA NPUPOJA NMPUOHOB 6bina BbIACHEHA C NOMOWLIO METOL0B 06paboT
KK, NPK KOTOPbIX MHAKTUBKUPYIOTCA Nubo 6enku, nbo HyKneMHoBbie KMcnoTel. NMpoTeu-
Hasbl (3T0 hepMeHTbI, KOTOPLIE Pa3spes3alT CBA3M MeXy aMUHOKKMCnoTaMu B Benkax)
pesko yMEeHbWaT UH(EKLUMOHHOCTE OYUIeHHOro pacTeopa NPUOHOB; TakK Xe fencT-
BYIOT HEKOTOPbIE AeTEPreHThbi M APYrve peareHThl, feHaTypupyolue 6enok, packpydu-
Ban ero uens. Hao6opoT, Hykneaabl (3TK chepmeHThl paspywawT AHK 1 PHK) He BnuaioT
Ha MHPEKUMOHHOCTE NPUOHOB. YCTOWYMBLI NPUOHLI U K MOHAM LMHKA, U K ynbTpaduo-
neTosoMy 0Bny4YeHWIO, KOTOPbIE TOXE AeNCTBYIOT rMasHbIM 0OPasoM Ha HyKNeMHoBbIe
KucnoTbl. MoxHO Obino Gbi gyMaTh, STO B NPMOHE HYKNEMHOBAaA KUCNoTa saluueHa
Genkoson 06ONOYKOM, OQHAKO NcopaneHbl U FMOPOKCUMNEMUH, KOTOPbIE NPOHMUKAIT
CKBO3b OBONOYKY MHOTUX BUPYCOB, HeathekTuBHbI uaTunnupokapboHar (A430M) mo-
AndunumpyeT v 6enku, M HYKNEMHOBLIE KUCNOThI, NPUYeM B cnyyae 6enkoB ero apdexT
MOXHO CHATb MMAPOKCUNaMMHOM, 8 Ha HYKNEeWHOBbIE KUCNOTLI OH IERCTBYET Heobpa-
TUMO. MpuoHbl nHakTuBeupyoTea 30, Ho MHEeKLUUOHHOCTE BOCCTaHABNMBAGTCA M-
poKcunamuMHoM. Bce xumuyeckme U husnMueckne faHHbIe TOBOPAT O TOM, 4TO NPHUOHLI
COCTORT M3 6Genka v He COAEPXaT HYKNeunHOBOM KUCNOTLI; BNPOYEM, NOKa HENb3A MC
KNIoYMTL NPUCYTCTBUA KopoTKon AHK nnu PHK.

HOB. bonee TOro, cranH scHbl NMPHYHHBI
Heynau Ha pauaux 3tanax: I'lpll ropasmo
ycTOHuMBee K NpoTennasHoit o6paborke,
yeM GONBILIHHCTBO KNeTOYHbIX 6eKkoB. A
JHAYHT, B CJIOXKHOW CMECH cO MHOTHMMH
npyrimu Oenkamu GOnbmas yacTh Qep-
MEHTATHBHOW AKTHBHOCTH MPOTEHHA3
TPATHTCA HA KOHKYDHPYIOLIME, OTIIHY-
ubie o1 [pI cyberpaTsi. Ml BOCNONB30-
Baiuck 3TUM 3(QdekToM aNs OMHCTKH
NPHOHOB: Ha OJIHON M3 HAYaNbHBIX CTa-
auft npouenypsl 6annactHbie Genku nepe-
BapHBaKOTCA NPOTEHHA30H, 4 NPHOHOBBIH
Genok npaxTH4YeCKH HE CTpanaeT.

HexkoTopsie Opyrue peareHThl paspy-
waroT benok, pacnneras uenb aMHHOKHC-
70T, HO He paspe3as ee; o benke B TakoM
c/y4ae roBOpAT, 4YTO OH JA€HATYpPHMPYeT.
Hereprent ponmeunncynbdar HATPHA
(ACH) oTHOCHTCA K NoOoOHBIM peares-
TaMm; nocne Kuns4eHus B pacreope JCH
MPHOHBI YTPauyHBAKOT HHQEKUMOHHOCTb.
deHos, MOYEBHHA H HEKOTOPBIE COJIH TO-
)K€ NEeHATYPHPVIOLIHE PeareHThl, U OHH
YMEHbILAT OHONOTHYECKYIO aKTHB-
HOCTH NPHOHOB.

Bce ynmoMAHYTBIE BEILIE Peakiuuy Heob-
patumsbl. [pyro#t peareHT — OH3THINHE-
poxap6onar (A311) — xuMH4eCKH MOMIH-
tduumpyeT OenkH Tak, 4YTO 3TA peakuus
moxeT ObiTh ObBpailleHa B NMPHCYTCTBHH
riapoxkcunamuia. Kak M mpoTeHHassl,
J3T1 pasan NpoOTHBOPEYMBLIE PE3yibTa-
Thi B pPAHHHX KCTIEPHMEHTAX C HEOUMILIEH-
HBIMH CMECSIMH; BINOCTIEACTBHH C YHCTHI-
MH (pakuHMAMH MBI NOKa3alaH, 4YTO OH
CHMXKAET THTDP HHOEKUHOHHOrO areHTa H
4YT0 HH(EKUHOHHOCTL BOCCTAHABIIHBAET-
cs nocne oOpaboOTKH rHAPOKCHIIAMHHOM.

lNpeanonaraeMas MHINEHL BCEX 3THX
po3neiicteuit — TIpIl. M Bee xe He 6bia
MCKJIFOYEHa BEPOATHOCTH TOro, uto [Mpll
HE CTPYKTYPHBIH KOMINOHEHT NpHOHA, a
pe3yNnbTAT NATOJOTHYECKHX H3IMEHEHHH,
NPOMCXOOSIUIHX NMPH 3apa)X€HHH CKP3MH,
Yrobel m0Ka3aTh, YTO NPHOH AEHCTBH-
TEIBHO COCTOMT — MO Kpafine#t Mepe
yacTH4HO — #3 Monexyn Ilpll, mer npen-
NPHHUTH BONBLITYIO CEPHIO IKCIEPHMEHTOB.

lNepsas nHHKUA 0OKA3ATENBECTB COCTOHT
npocto B ToM, yTo IpIl Bcerna oGuapy-
JKHBAETCA B KaxkaoM obpa3iie ¢ BbICOKHM
THTPOM TPHOHOB HE3ABHCHMO OT TOrO,
NoJy4eH OH MOC/Ae HeHTPHOYrHpOBaHHA
HJIH Toclie 3nekTpodopesa, H naxe eciH
HCXOAHBLIM MaTepHanom Obina TkaHb 3a-
Pa)eHHOro CKpP3NH >HBOTHOIO €Le M0
MONABNEHHA ¥ HEro NaToNOr HYeCKHX H3Me-
Henuit. Konuenrpauus [1pIl npsamo npo-
nopuHoHaibHa THTPY npHoHOB. Cko-
pPOCTh NepeBapHBaHMsA MPOTEHHAIAMH OfIH-
Hakoea ansa [1pll u npHOHOB; NPH APYTHX
3KCNEPHMEHTA/IBHBIX MpOoLeaypax, BiIHa-
FOILMX HA THTP NPHOHOB, OMHOBPEMEHHO
H3MensieTcs KoHuenTpauus TpIl. A3,
cnocobHbIf, KaK MBI NOKA3aJH, HHAKTH-
BMPOBaTh NPHOHLI, HENOCPEICTBEHHO
ceasbiBaeTca ¢ [lpll. Hakowneu, B oun-
LIEHHOM MaTtepHane, obpaboraHHoM npo-
Teunasofi, [pll — eauHcTBeHHbIH GenoK,
KOTOpbIit yaaeTcs 0OHAPYXHTh, T.€. B Ka-
4eCcTBE OCHOBHOTO KOMIIOHEHTA NPHO-
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HOBAR HYKNEWHOBARA
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WHOEKLUS PENNUKALIUA i CBOPKA
NPUOH HYKNEWMHOBARA Kucnota W TPAHCKPUMLKA
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NPUOH _ HYKNEMHOBAS KUCNOTA (NpN HEOBXOANM?) /______\_‘_. d;Po
C KOPOTKOW MPUOHA CBRA3LIBAETCSH TPAHCHALUS &
HErEHOMHOW C AHK XO3AWHA
HYKNEWHOBOWM ©0000
KUCNoTON MpMN 3AKOAUPOBAH B AHK XO3AMHA HOBbLIE MONEKYNLI MNpf HOBbIE MPUOHBI
ad r:’/I:'FF' /D’// MPHK
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. UHOEKLWUA TPAHCKPUNUMA CBOPKA @?,
MPUOH Mpf CBA3LIBAETCH TPAHCNALMA %o
BE3 HYKNEWMHOBOW C AHK XO3AMHA
KWCNOTbI W HAYMHAET
TPAHCKPUMLMIO coo0o0O0 HOBbIE NPUOHBI
MpM 3AKOAWPOBAH B IHK XO3AMHA HOBBIE MONEKYNbI Mprl
e £,
o e
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_ > — — & > S e
WHOEKLUA TPAHCKPUMLMA MPEBPAUEHUE, O CBOPKA
i fen KATAMM3MPYEMOE o &
D O bE CRIBARTCH TPAHCNALUMA npf HOBLIE HOBBIE NMPUOHbI
KUCNOTbI C [IHK XO35MHA , izl
ocoooo nNpn
NpMN 3AKOAMPOBAH B [IHK XO3AMHA NPEAWECTBEHHUK MpN
FMNOTE3A: MPUOHOBLIE BENKW HE KOAWPYIOTCA HYKNEMHOBOW KUCNOTOW
PHK
f /.._-_._!_\_,_,. %o
@O s o e @‘3
WMHOEKLIUA OBPATHAS CBOPKA
TPAHCNALMA &
MPUOH ' o
BE3 HYKNEWMHOBOW Mpn HE KOAWPYETCH TPAHCAALMA HOBBIE MPUOHBI
KUCNoTbl OHK XO3AMHA
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HOBLIE MONEKYALI MNprl
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NPUOH _ WHOEKUMA YNPABNAEMbIV BENKOM HOBbIE CBOPKA ﬁ,
BE3 HYKJIEMHOBOM npn CUHTE3 BENKA MONEKY/bI
KUCNOTb! HE KOAWPYETCH Mpn

LOHK XO3AMHA

TMNOTETUHECKUE MEXAHW3MbI PENNWUKALWKW NPUO-
HOB. BO3MO>XHOCTk TOr0, 4TO NPMOH NogobeH oBbIYHOMY BUPY-
cy ¢ AHK- nnu PHK-reHomoM, kogupyoumm cTpykTypy Npl (a),
Ka)keTcs ManosepoaTHow. Mo apyron runoreae MNpll sakogupo-
BaH B reHax XXMBOTHOro-x03auHa. ECnu B NnpuUoHe eCTb KOPOT-
Kan HyKneuHoBas KWUCNOoTa, MOXXHO NPeanonoXuTb, H4TO OHa
BKNIOYAETCA B NTEHOM KNneTKu (b) MK NPOCTO CBA3LIBAETCA C ee
OHK (c) u percTBYET Kak NPOMOTOP 3Kcnpeccuu reHos Mprl. Ec-
Nk e NPUOH BOOBILE HE COAEPKUT HYKNEUHOBOW KUCNOThI, Cam

HOBBIE NPUOHbI

MpMN Mor Gkl CTUMYNMPOBATL IKCNPECCUIO FreHa, CBA3LIBAACH C
BHK xosauHa (d). ToT dakT, 4TO ANA CUHTE3a HOBLIX YacTuy
NPUOHOB HEoOXoAuMbI BMONOrUYECKM aKTUBHbLIE MOMEKyNbl
Mpll, o6BbACHMM 1 Tem, 4To MMpll Hy)xeH AnNA npeBpaweHus
Kakoro-To npeguwecteeHHuka B MNpll (e). CywecrteyeT npegnono-
»eHue 06 oOpaTHOM TpaHCNALUK: NOCNEeA0BaTeNbHOCTb HYKNe-
MHOBOW KMCNOTbI CTpoMnachk Gkl NO NOCNeROBaTENbHOCTU aMK-
Hokucnor 8 IMpl (/). MoxxHo ceGe npegcTaBuTs Takxe, 4to Mpl
CNY>XWUT MaTpuLuen gnA ceoero cOGCTBEHHOro CUHTEe3a (g).
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Hbl COEPXaT TONbKO OOHH OEnokK.

YcranoBuB ponk Genka B MHMEKUHOH-
HOM MpoLecce, Mbi MPUCTYNHIH K MOHC-
KaM Hyk/enHoBo# kucnoTel. Ho Bee Haum
nonsiTky ObM Bezycnemnpivu. Euie ner
20 wHazan OpuTaHCcKMe HCCIEeN0BATENH
T. Dnnep, . Xaitr u M. Knapke o6nyu4a-
W TpyOble TOMOre€HaTBl 3aPaXKEHHBIX
CKpP3NH TKaHei ynbTpadHoneToBbIM CBe-
TOM 1 Donee KOPOTKOBONTHOBOH HOHH3H-
pytouielt paamaumeii. Takoe oOnyuenne
NOBPEXNAeT KINETKH H BUPYChI, Pa3pyias
HX HYKJIEHHOBbIE€ KHCIIOTHl; BEPOATHOCTh
pa3pbiBa MOJIEKYNIBI-MHUIEHH MPHMEPHO
NpoNopLHOHANBHA ee pasMepy. B akcne-
PHMEHTax JNmep H ee KoJuler monyda-
JI0Ch, ¥TO ANA HHAKTHBALMH BO36yauTens
CKP3MH HYXXHBI O4eHb BBICOKHE O03bI pa-
auaunu. OHH caenany BeIBOA, 4TO BO30Y-
OWTENb N0 pa3MepaM MeHbLle, Y4EM BHDY-
Chbl, H 4TO B HEM HET HYK/IEHHOBOH KHC/O-
Thl. Toraa k HX MHEHHIO OTHECITHCh BeCh-
Ma ckenTHYeckH. OOHAKO Mbl B COTPYO-
uugectBe ¢ JDx. Knusepom u3 Menu-
UuHHCKOH mkonbl Kanubopuuickoro yHu-
pepcuTeTa B Can-®paHiUKCKO NOBTOPHIH
ONbITHI 3nnep, HO YK€ C OMHILUEHHBIM
npenapaToM BO3OYAHTENA H MNONMYYHIIH
CXOOHBIE PE3yNIbTATHI.

O MHOI'MX 3KCrEpHMEHTAX MBI MNbl-
TalHCh HHAKTHBHPOBATH NPHOHBI Ta-
KHMH criocobamu 06paboTkH, npu KOoTO-
PhIX HA HYKJIEHHOBBIE KHUCJIOTH OKa3biBa-
eTCH XHMHYecKoe Bo3eficTBHe. OnbITH ©
HYKJI€a30# CTABHJIHCH MONHOCTHIO AHANO-
FHYHO ONMHCAHHBIM BBILIE ONBITAM C NPO-
TeuHasol. O6paboTka HECKONbKHUMH pa3-
NHYHBIMH HYK/Iea3aMH, B TOM 4Hcie dep-
MEHTaMi, paspywaroumms H JHK n
PHK, He BbI3bIBa1a HHKAKOIO 3aMETHOIO
YMEHBLUCHHS HH(EKIMOHHOCTH NPHOHOB.
OnHa U3 BO3MOXKHBIX NPETeH3HH K no-
NOGHBIM 3KCIEPHMEHTAM COCTOHT B TOM,
4T0 (bePMEHT MOXKET HE HMEThb HOCTYTA K
HYKJIEHHOBBIM KHCIIOTAM; MHOTrHE BHDY-
Chbl YCTONYMBBI K HyKJ1€a3aM MOTOMY, ¥TO
ux JHK unu PHK 3ammnniena Genkopo#t
obonoukoit. B  coTpyaHHuYecTBe ¢

yHHBepcHTeTa B Bepxin Mbi 06pabatei-
BaM NMPHOHBI TAK HA3bIBAEMBIMH Ncopa-
NeHAMH, MOJIEKYNbl KOTOPBIX NPOXOAAT
cKBO3b GenkoByio 060104Ky GONBILIMHCT-
Ba BHPYCOB; nocne obny4yenns ynsrpadu-
ONIETOM MNCOPaNEHbl CBA3BLIBAIOTCA C HY-
KJIEHHOBOH KHCNOTOH H HHAKTHBHDYIOT
ee. OnHAKO M B 3TOM cily4yae Mbl He 0bHa-
DYXHIMH YMEHbIUCHHA HHOEKUHOHHOCTH
npuonHoB. MOHBI LIMHKA, KOTOpPbiE KaTa-
nu3upyioT paspeiesl PHK, Takxe okasa-
HCh He3pDEKTHBHBIMH.

Euze onHo m0OKa3aTeNLCTBO Aana Haima
pabora ¢ O3I1. O3I1 uHAKTHBHPYET H
Oenkyu ¥ HYK/TEeHHOBBIE KHCNIOTEI, ONHAKO
TONLKO Vv OenkoB (GYHKUHOHANbLHAA aK-
THBHOCTb BOCCTAHABNMBAETCH TIHMOPO-
kcunamuHOM. [lMocne o6paboTku ruopo-
KCH/TAMHHOM Mbl HabMoAant BOCCTaHOB-
neHue HH(EKLUHOHHOCTH, C/IEI0BATENBHO,
311 Bo3neficTBOBA/ HE HA HYKJICHHOBYIO
KHCIIOTY.

CosmectHo ¢ T. [IuHepoM H3 MHHHC-
TepcTea cenbekoro xossiicrea CUIA mbi
CPaBHH/IH OEHCTBHE Pa3IHYHBIX DeareH-
TOB HA NPHOHBI H BUpoMAsl. M Te u npy-
rHe HAMHOro MejIb4€ BHDYCOB, ¥ BEICKa-
3BIBANIOCH NMPEANONIOKEHHE, YTO NMPHOHbI
CXOMHEI ¢ BHDOHIAMH TIO CTPYKTYpE, T.e.
cocTosaT 13 «ronoi» PHK. Ha camom ne-
7€ 3TH ABE rpynnbi HHGEKUHOHHBIX areH-
TOB OKa3aJIHCh NMPOTHBOMOJIOKHBIMH 10
cBOHM cBo#icTBaM. [lpn mpouenypax, B
KOTOpLIX MoaubuuupyrotTca Oenku,
HHAKTHBHDYIOTCA NPHOHBI, HO HE BUPOH-
Nbl; KOTAa € pa3pyluannch HYKIEHHO-
BbI€ KHCIOTHI, YHHUTOXA/IHCH BHPOHIbI,
HO HE NPHOHBI.

OITPOC o pa3mepax NMPHOHOB TOXE

cBa3aH ¢ npobnemolt HyKIEHHOBOM
KHC/IOThI. OThensHble NPHOHBI, MNO-
BHAHMOMY, oueHb Manbl. CnenoBaTelb-
HO, W KOJIHYECTBO HYKJICHHOBOH KHCNO-
Thbl, KOTOpPOe MOrjo Obl HAXOOHTBHCA B
NPHOHE, OOBOJIbHO orpanHueHo. Mccne-
JOBaHHA pasMepa MHILEHH, BBLINONHEH-
HbI€ DImnep ¢ KONJieraMu, rOBOPAT O TOM,
YT0 HH(MEKUHOHHAA YacTHLA CKP3MH MO-

Hx. Xupctom u3  Kanudopuuifickoro KeT HMETh MONEKYAAPHYKO Maccy OT
N-KOHLEBLIE AM
LIWKN CEKBEHMU- LUEBbLIE AMMHOKWUCNOTbI
POBAHUR 1 2 3 4 5 6 7 B 9 0 11 12 13 14 15
83,533#0;3 Gly Gin Gly Gly Gly Thr His Asn Gin Trp Asn Lys Pro Ser Lys
MWHOPHBIE Thr His A
CUFHANE: r s Asn Trp Lys Pro
Pro Trp Gin Thr His Gin Trp

YCTAHOBNEHHAA NOCNEQOBATENBHOCTE AMMHOKWUCNOT
Gly GIn Gly Gly Gly Thr His Asn Gin Trp Asn Lys Pro Ser Lys

Pro Trp * Gin * £ 2

Thr His Asn * Tp °*
Thr His *

Lys Pro
Gin Trp

AMWHOKWCNOTHAA NOCNEAOBATENBHOCTL nepebix 15 amuHokucnoT 6enka Mpll
(c N-koHUa). MMHOPHbLIE NOCNEA0BATENEHOCTU MOXKHO COBMECTUTE C OCHOBHOM; UX Ha-
nuuyMe oOBLACHAEGTCH, CKOpee Bcero, BO3HMKHOBEHWEM «PBaHbIX KOHUOB» nocne o6pa-
GOTKM NPOTEWHA30W B NPOLECcCce BbigeneHun Genka.

60 teic. mo 150 Teic. Bonbluas rerepo-
FeHHOCTEH TNPHOHOB 3aTPYOHAET Onpene-
JieHHe pa3Mepa HanMeHbInel HH(EKLHOH-
HO# "acTHubl Gonee mMpAMbIMH MeTOOa-
MH. Mpl nonpofosanu paspyiuaThk arpe-
raThl MPHOHOB AETEPreHTAMH H APYTHMH
XHMHKAaTaMH, a 3aTeéM ONpeaensnH pas-
MeEp YaCcTHII NyTeM LeHTPUQYrupOBaHHA B
caxapo3HOM TrpajiHeHTe, Xpomarorpa-
bun, a TakKe ¢ NOMOLLBIO MeMOPaHHBIX
GUIBTPOB ¢ NOpPaMH M3BECTHOTO pasMe-
pa. Bee 3TH noaxonsl Aanu pe3ysibTaThl,
COOTBETCTBYIOLLHE MONIEKYNIAPHONH Macce
ot 50 Teic. oo 100 Teic., OnHAKO KaXabii
METON TauT B cebe M BO3IMOXHOCTh
OIUHOKH. Y4YHTHIBAA MHOMECTBO HCTOY-
HHKOB HEONpPeAeIeHHOCTH, celfuac MOXHO
CKa3aTh TONMBKO, YTO Menbyaiiuas HHpek-
1moHHas opmMa MpHoHa, BUIHMO, B 100 pa3
MEHBILIIE, YEM CaMble MAJIEHLKHE BHDYCHI.

Ecnu MonexkynapHas Macca NpPHOHA
50 ThIC., TO €r0 AHAMETP PaBEH NpHUMEpP-
HO 5 M. donycTHM, OH yCTpOeH nonob-
HO 0ObHOMY BHpYycy. Torna y Hero ume-
etca cheprueckoit hopmel Besikosas 060-
J104Ka, OKPYXKaloIlas Sapo U3 HYKIEeHHO-
BOH KHcnoTol. TonmuHa 00OMOYKH He
MOXeET ObITL MeHble NPUMepHO 1 HM;
3HAYHT, BHYTPH OCTaHETCH NPOCTpaH-
CTBO [ANA HYKIEHHOBOM KHCNOTHI [UTHHOH
He Gonee 12 nykneorunos. Tpenens: ans
pasMepa HYKIEHHOBOH KHC/IOTHI MPHOHA
MOHO TaK¥e NONYYHTh H3 APYrHX H3Me-
penuit, YcTOHYHBOCTE NMPHOHOB K HHAK-
THBALHH YIbTpabHONeTOBLIM 00NyYeHH-
€M COOTBETCTBYET HYKIEHHOBOH KHCIIO-
Te, noctpoeHHo# u3 12—50 HyKneOTH-
JI0B; ONBITHI C TCOpajeHaMH HE MOTYT
BBLIABHTH HYKJIEHHOBYIO KHCIIOTY KOpoOue,
yeMm u3 40 HYKTEOTHIOB.

Heynaun noscKkoB HyKJIEHHOBO#H KHCIIO-
Thl B NPHOHAX HE MOTYT CYHTATHLCA OKa-
3aTeNbCTBOM TOrO, YTO ¢ TaMm HeT. Mo-
#eT 6bITh, OHA KaK-TO CKPbITA OKpYXkKato-
piel cTPYKTYPO#H HIIH NPHCYTCTBYET B KO-
JNIMYECTBE, CHHIIKOM HE3HAYUTENBHOM,
uT06B1 OBITh OOHapyxenHo#. Tax umm
HHaye ecTh OCHOBAaHHA NOJIAraTh, YTO ec-
¥ HYKJIEHHOBasi KHCNIOTA M HMEEeTCHA B
NPHOHE, OHA He ANTHHHEE 50 HyK/IEOTHAOB.
CornacHo cTaHIApPTHOMY reHETHYECKOMY
KOOy, Kaxaas aMHHOKHCIOTA 3aJaercs
Tpems HykneoTHaamH. Takum obpazom,
B MpEANonaraéMoM «reHoMe» TNPHOHA
MOXeT colepxaTbcs HHpopMmauus o Gen-
ke Bcero u3 10—15 amunokucnor. Cneny-
eT 3aMeTHTh, YTO MOJIeKYISpHAaA Macca
IMpIl npennonaraeT HanHYHe NPHMEPHO
250 aMHMHOKHCIIOT.

EcTh NHIIL OOHH cnocol OKOHYATENB-
HO [10Ka3aTh, 4TO NPHOH COCTOHT TOMNBKO
u3 Genka: onpeaenuTh NONHYK nocneno-
BaTensHOCTh aMuuokucenoT B Ipll, cus-
TE3UPOBaTh HCKYCCTBEHHBIN Bemok ¢ To#t
e TMOCNeNOBaTENbHOCTBI) H Mpoae-
MOHCTPHPOBaTh, YTO OH OKA3bLIBaeT Ta-
Koe e Ouonornveckoe neficTBHE, Kak H
npuponuslit Genok. B nmocnensee spems
nepcnexTHBa noaobGHOro 3KcrepHMeHTa
HeoxunaHHo npubnusunack Onaronaps
TOMY, 4TO CTasN AOCTYNEeH B 60NMbILIOM KO-
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nuyecTBe uyHcThii npenapat [pIl. B co-
Tpynsuuectee ¢ JI. Xynom (Kamudop-
HUHCKHI TEXHONOTHYECKUR MHCTHTYT) H
C. Kentom (hupma Molecular Genetics
Inc.) Mbl onpenenunu nepebie 15 aMuHO-
kuciuort IpIl.

YacTte nocnepopatensHocTH [Npll 6wi-
Nla YCTAHOBJICHA NMYTEM MOBTODEHHA Ce-
puH XHMHYecknx 06paboTok, B peaynbTa-
T€ KOTOPO# OTpe3aeTcs KOHLIeBasd aMHHO-
kucnora 6enka, Tak 4TO 3BeHbA MOMHUNEN-
THAHON Lenu OTOENAKTCA OOHO 3a ApY-
ruM. TIpHMEpPHO B MONOBHHE LIKHKIIOB pas-
pe3aHuA Mbl OOHAPYXHIH MO HECKOMBKY
aMHHOKHCJIOT, OHA H3 KOTOPBIX HaeT
CH/TbHBIA OCHOBHOH CHrHajl, a OCTaib-
Hbie — Donee cnabuie. Cuauana mMel no-
JIaranM, YTO MHHODHBIE CHTHANIBI COOT-
BETCTBYIOT HECKONBKO pPa3’/H4arolUMCs
NOC/eN0OBaTEILHOCTAM  AMHHOKHCIIOT,
T.e. cymecTByeT cnexktp Monexyn IlpIl.
Ho noroM BeIfcHHWIOCK, HTO 3TH NOCHeE-
[OBaTENbHOCTH OTIHYAKTCA OT OCHOB-
HOW TONMBKO B Hawane. Tak, OOHY M3 HHX
MOMXHO COBMECTHTE ¢ I'TIaBHOMH mocneno-
BaTENLHOCTBIO, ECITH €€ MPOABHHYTH Brie-
pell Ha YEeThIPE AMHHOKHCJIOTHLIX 3BEHa,
APYTYIO — €CJTH €€ CMECTHTh Ha JIBa Mo-
NOeHHA Hazan. 3TH Bapuaiuu Habmo-
[awTcs noromy, uro monekyiner Ilpll
HMEIOT «PBaHble KOHUBI», BO3MOIKHO, H3-
3a o6paboTku nporenna’aMu BO Bpems
O4YMCTKH.

3uanue naxke Mano# ¥acTH aMHHOKHC-
notHo#t nocnenosarensHoctH IIpIl ot-
KPBLJIO HAM [1BA BAXKHBIX HATIDABIICHHA HC-
cneposauuit. Bo-nepBbix, ObIIH CHHTE3H-
pOBaHBl LENOYKH aMMHOKMCIIOT, MOBTO-
PAIOLLME H3BECTHYIO MOC/IeN0BaTeNb-
HocTs TpIl; Hx MOkHO 6B17I0 HCNIONB30-
BaTh B KayecTBE aHTHUIeHOB. AHTHTENA
NPOTHBE CHHTETHYECKHX MOJIEKYJ MOTYT
CNY)XHTb KaK IUIA OMHCTKH NMPHOHOB HJIK
OnpeaeNeHus MX KOHLEHTPaUMH, TaK H
ONs H3YYeHHs MX CTPYKTypel. Bo-

* BTOPBIX, OBIIH MONMyYEHbI CHHTETHYECKHE
LIEMOYKH HYKIEOTHAOB, KOAHPYIOLHE U3-
BECTHYI0 4acTh aMHHOKHCNOTHOMH nocine-
nosatensHocTH [Npll. Ol uenone3yroT-
CA Kak 30HIObI ANA NOHCKA NMPHPOOHOH
IHK, xoaupyroweit IMpll.

ECOMHEHHO, rnasHas 3araika

NPHOHOB — 3TO cnocod HX pennHkKa-
UMK, B npHHUMIE BO3MOXHBI TPH THNA
MeXaHH3MOB PEMJIHKALINH,

IepBas BO3IMOXKHOCTL COCTOMT B TOM,
YTO MPHOH, HECMOTPS HAa BCE NNPOTHBOPE-
yaiHe TOMY JaHHble, — 3TO, NO CYILIECT-
BY, 06bmubI#t BHpYC ¢ JJHK- unu PHK-
FEHOMOM, TOJIHOCTHIO  KOOMPYIOLIMM
CTPYKTYPY npuoHosoro Oenka. Ilonas
B KJETKy, HYKJIEHHOBas KHCI10Ta MpH-
OHa [0/DKHA Obuia OBl TPAHCIHPOBATLCA
¢ o6pa3osanneM Monekyn HHGOPMALHOH-
uoit PHK, koTopsie cnyxunn 61 MaTpR-
LUAMH [NA CHHTe3a NPHOHOBLIX Genkos.
Torpa ToT ¢axT, 4TO ANA 3apa)KeHHd
cKp3nH HeobxonuM BeNoK NpHOHA, MOX-
HO OOBACHUTD, OTHECH NNPHOH K BUPYCaM ¢
«HEraTHBHBIM F€HOMOMY, Y KOTOPBIX HY-

CKOMNEHWE NPUOHOBLIX MANOYEK. C nanoykaMu CBA3anMCbk MONEKYNbl aHTUTEN,
umMmelolwme cneuncryeckoe cpoacTeo K MNpll. AHTUTEena meyeHbl BycUHKaMK Konnoug-
HOrO 30M0Ta, KOTOpbIe 3AeCh BbIrNAAAT, KaK APKUE YepHble NATHLIWKK. [0 CTpoeHuIo
TaKue CKONNeHns NanovyeK O4eHs NOXOXKW Ha aMunongonogobHbeie Tenbuya. (SNeKTpoH-
Haa mukpodhoTorpadun; yeenvyeHune x 100 000.)

KJIEHHOBasA KMCJIOTa cama mo cebe HeMH-
thexunonna u HeobxonuM ellle BHpYyccne-
unduyeckut bepMeHT ANA TPAHCKPHITLMH
BHPYCHON HYKJIEHHOBOW KHCIIOTBI B MaT-
puunyio PHK. Taxas cuTyauus KaxeTcs
MaJioBepOATHOMN B cBeTe TOH HHbOpMALHH
0 XuMHMecKoM M (hH3MueCKOR CTPYKTYpe
TIPHOHOB, KOTOPYHO MBI CEHYAC HMEEM.
«BupycHas» rumnorTe3a B H3BECTHOM
cMbicrie Hanbonee KOHCEpBAaTHBHA; BTO-
pas ke, camas paauKaibHas MAEA cOCTO-
HT B TOM, uTO amuHOKHcnoTel B [lpIl
KakuM-T0 o6paszom onpegenawoT co6-
CTBEHHYIO NOCIEA0BATENbHOCTh BO Bpe-
MS PEIUIMKALIMK MPHOHA. 3T0 MOorno 6sl
NPOHCXONHTH HE MPAMO, a NMOCPEACTBOM
«obpatuolt TpaHcnauuu» Oenka ¢ obpa-
sopanueM PHK wm JHK, no xoTopeiM
3aTeM K/IeTOuHbI} annapat 0ObIYHEIM ITy-
TeM npou3soaun 6b1 HOBBIM Oenok. Ta-
KO# mpoLecc HHKTO ellle He Habmopan; oH
MPOTHBOPEYHT LEHTPATLHON AOrMe MoTe-
KynspHo# 6HONOrHM, KOTOpasA yTBepXaa-
€T, YTO NOTOK HHPOPMALIHH B KJIETKE BCEr-
[a HaNpaB/ieH OT HYKIEOTHIOB K OenkaM.
MOHO NpeanonoXuTh, YTO ECTh MeXa-
HH3M, TIPH KOTOPOM aMMHOKHCIIOTHas
nocnepopaTensHocTh [pIl cnyxuT Heno-
CpenCTBEHHO MAaTPHLEH s co3naHUA HO-
Boit 6enkosolt Monexkynsi. Ho no cux nop

ynpaenseMbifi OenkoM cHHTe3 Denka He
6b1n 06HapyxeH, HeH3IBECTHBI U (hepMeH-
Tbl, CNIOCOGHBIE CTPOUTE CIIOXKHBIR Oenox
TakuM crnocobom.

Bo3MOXHBIE MEXaHH3MBI PEIUIHKALIHH
TPeTBEro THNAa KaxXyTcAa MHe Haubomee
npaspgononobueiMiH. CyTh 3THX CXEM B
TOM, 4YTO CYIUECTBYET COCTOSLUHHA M3
JHK ren, KoTopsi#t KOOUPYET aMHHOKHC-
JIOTHYIO NOCNIe0BATENBHOCTE NPHOHOBO-
ro Genka, HO HAXOAHTCH OH HE B NPHOHE, a
B HOPMAJIbHOM F€HOME TOr0 MIH HHOTO
MnexkonuTatouiero. Ilpu 3apakeHHn NpH-
OHaMM 3TOT rE€H Kak-TO aKTHBHpYeTcs
HIIH, MOXeET ObITh, H3IMEHAETCA.

Ecnu npHOH ¥ B cAMOM ZieN1e COAEPKUT
HeBONMBIIYIO HYKIEHHOBYIO KHCIIOTY, OHAa
Morna Obl C/IYXHTB [ANA 3anycKa akKTHBa-
unu rena. [pencrasuM, uTo 3Ta rEnore-
THYECKas ManeHbKas HyKJIeHHOBas KHC10-
Ta BCTPAHBAeTCA B XPOMOCOMY KJIETKH-
XO3fHHA «BBEPX MO TEYEHHIO» OT reHa
[pll, nnu, npyruMu croBamMH, MPAMO fe-
pea TOYKOM, roe HAYHHAETCA TPAHCKPHI-
1A resa. Torna BHeAPHBLUIAACA NTOCNENO-
BaTeJIbHOCTE (QYHKUMOHHpOBANA BbI Kak
NPOMOTOP NHOO KaK YCHITHTENb 3KCIpec-
cHH. EcnH jXe NPHOH COCTOHT HCK/THOMH-
TenbHO M3 Oenka, ¢ knerounodt OHK B
y4acTKe, KOHTPONUPYIOLIEM TPAHCKPHI-
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uuto rena [pIl, Mor 6b1 cCBA3BIBATECA CAM
[MpIl. BonbiuHHCTBO GeNKOB, CBA3BLIBAKO-
umixca ¢ JJHK, nonaenswT 3KCipeccHio
reHOB, O[IHAKO H ABJICHHE aKTHBALKK Oe-
KOM cBO€ro cobOCTBEHHOTO CHHTE3a HMEET
npeueaeHThl.

OnHo M3 BO3pakeHHHt MPOTHB rHNOTE-
3b1 0 KonupopaHuu TIpIl réHoM KneTku-
XO35HHA OCHOBAHO Ha TOM, YTO CYLLUECTBY-
IOT, MNO-BUAHMOMY, pa3/IHYHbIE «IUTAM-
MeI» pHOHOB. Ecnyi pennukauus Bo30y-
nutens 6GOne3HH — 3TO TONMBKO aKTHBa-
LIMA KJIETOYHOIO reHa, TO KaK XXHBOTHbIE
OMHOM H TOH € reHeTHYECKOH NHHHH MO-
ryT ObITh X03#€BAMH Pa3HBIX NMPHOHOB?
JIrobo#t npeanaraeMsiit cefluac OTBET NMo-
HeBosnie OydeT TONOCNIOBHBIM; 3aMETHM
NHLB, YTO TAKYIO CHTYAUKIO MOXHO 005-
ACHHTBL, CKaXeM, NepecTpoHKo#t reHoB.
Hanpumep, NpH cHHTe3e UMMYHOrnoby-
JIHHOB MEPECTAaHOBKA T[EHOB BENET K
OrpoMHOMY pa3HooOpa3nio Denkos.

Bonpoc o Tom, ecth nH reu Ipll y
¥KHUBOTHOrO-X038HMHA, CKOpee Bcero, Oy-
nert peiwel B 6nmxkafilune Mecaubl. 3uas
YacTh MOC/NeN0BAaTEIbHOCTH aMHHOKHC-
not IpIl, mel emornu nonyuuts JHK ¢
NOCNENOBATENBHOCTEI0  HYK/IEOTHAOB,
KOMIINEMEHTapHO# TOW, KOTOpas KOOH-
pyeT u3BecTHbI# (parMenT Genka. Cun-
TesupoBanHas [JHK OyneT cBs3biBaTheca
¢ moboit xomnnementapoit eff JHK,
T.€. MOXET CIIY)KHTH 30HOOM [UIA TOHC-
xoB rena IpIl B xnetke. Ecnu Genku npH-
OHOB NEHCTBHTENBHO KOAMPYIOTCHA T€Ha-
MH KJIeTKH-XO3fHHA, HABEPHOE, MPaBUITb-
Hee OyoeT rOBOPHTH O CHHTE3€ HOBBIX
NPHOHOBE Kak 06 amnnudukaumy, a He Kak
0 pernIMKauuH.

CBOE BpeMsA ¢ NMOMOLIbI METONOB
37MIEKTPOHHON MHKDOCKOIIHM Yu€HbIEe
OYeHb MHOIO€ Y3HAaNH O CTPYKTYPE H
cOopxke BHpycHbIx 4acTHlU. TMo3aTomy Hc-
CriedOBaTeNH CTPEMHIIMCL TPHMEHHTD HX
M [UI8 OKUCKOB creuu@ryueckol YacTHIbI,
accOUHHPOBaHHOH ¢ HHpexuHeR cKpInH.
B cpesax u 3kcTpakTax TKaHu OB OnH-
caubl CEepHYECKHEe H UHJIHHIDHYECKHE
yacTHusl. X. Hapasr obuapyxun B cpe-
3ax 3apa’keHHOH CKp3nM MO3roBOH TKaHH
MaJIOYKOBHAHBIE YACTHIBI U YCTAHOBMI,
YTO OHH OKpALUHWBAKTCA BEIIECTBAMM,
cneurHYecKn CBA3LIBAIOLLIMMHCSH C Ccaxa-
paMH. DTH naHHble OocODEHHO HMHTepec-
Hbl, TaK KaK H3pecTHo, 4To IlpIl — 3TO
[JIMKOTIPOTEHH M 4TO MPH arperaudd OH
obpa3syeT nanoyxu. I'. BHIUIHEBCKH H €ro
KoJutern u3 Meonumuckoro uesrpa YHu-
sepcuTera wrt. Heto-Mopx wabnronanu
anueHble OHOPHINBI B TKaHH MO3ra NPH
cxpamu 1 npu 6onesnu Kpetudensara —
AxoGa. Ouu nonarawT, 4To GUGPHINE
MOJKHO OT/IHYHTB OT aMHJIOHJIA, YTO OHH
npeacTasasioT co60M! HUTEBHIHLIN BUPYC
¥HUBOTHBIX, BhI3bIBAKOLUHI CKP3NH, W AB-
NAKTCA yAIHHeHHOH (GopMoOH NpHOHO-
BbIX NaJIOYeK.
HenaeHo O NMPHOHOBBIX MANOYKax rmo-
Ny4eHbl HOBbI€ CBENEHHS, FOBOPALLHE O

OHONnOrHYeckoM H MeOHIHHCKOM 3Haye-
HUH npHOHOB. IManoykn MoXHO 0OHapy-
XHTh B Iipenaparax, COCTOALUMX H3 OHO-
ro Oenka, a umenHo Ipll; 3HaunT, OHH
OOCTPOECHBI B OCHOBHOM M3 MOJEKYN
TpIl. Iocneanue vawu paboTsl ¢ aHTH-
Tenamu K IpIl noaxpenuny 3TOT BLIBOA:
aHTHTeNa crneuHhHYECKH CBA3bIBAITHCH C
nanoukamu. Cyns no 3/1eKTPOHHBIM MHK-
podoTorpadmsam, nanouks 06bIMHO HMEIOT
muametp 10—20 vm 1 wmmny 100—200 HM;
cTano 6sITh, B OOHOM NMaNoYKe NPUMEPHO
1000 monexyn I1pIl, ynakoBaHHbIX, BEPO-
ATHO, HanonobHe KpHCTaNNa.

MosxeT 6bITh, camMan BaXKHAA W HHTDH-
rywias 0cobeHHOCTE NPHOHOBBIX MANO-
4eX — HX CXOACTEO ¢ aMunonnoM. Cran-
napTHe cnocob maeHTHOMKAUMH aMK-
NioMOa — OKpacka cpe3a TKaHH KpacHTe-
JIeM KOHIO KpacHbIM. AMHIIOH/ CBA3bLIBa-
€T KpacHTelb M Ha LBETHHIX CBETOBBIX
MHKpodoTorpadusx BBIFIAOMT Kpac-
HbeiM. Korga ke okpalleHHbIH aMHIIOHI
HabmopaloT uepe3 NONAPH3ALMOHHbLIE
(HIBTPBI, NPOAB/IAETCH €r0 ONTHYECKOE
CBOHCTBO, Ha3jbiBaeMoOe IOBOHHBIM Jyde-
MPEeNIOMIIEHHEM: I[BET aMHIIOANAA MEHAET-
CA OT 3€JIEHOro A0 30/I0THCTOrO B 3aBHCH-
MOCTH OT OpHeHTauun punbTpoB. Bmec-
Te ¢ JIx. I'nennepom u3 HauuosaneHoro
HHCTHTYTA apTPHTA, HapyLueHuit obMeHa
BelecTs U 3abosieBaHul NHILIEBADUTENb-
HOTO TPakKTa Mbl OKPACHIIH KOHrJIOMepa-
Thl NPHOHOBLIX MANIOYEK KOHIO KPacHBIM
u Habmonanu nx noa Mukpockonom. Ilpu
obbIMHOM OcBellleHnd OHM ObUTH KpacHbI-
MH, a MeXOY NOJIAPH3IALHOHHBIME QHIBT-
paMH MONyManoCh  3€/IeHO-30MI0THCTOE
OBOHHOE NTy4ernpenoMIIeHHE.

Bonee 60 ner ammunouaonogobubie
TeNbla B UEHTPAIBHON HEPBHOH cHCTEME
CYMTAIHCh CKOIUIEHHAMH HEHYXXHBIX Op-
raHW3My BelliecTB, 06pa3oBaBllIHXCH B pe-
3yNbTATE KaKOro-TO MaTOJIOrHYECKOro
npouecca. Ha 0cHOBaHHH HAILIMX JAHHBIX
MOHO NPEATIONHTb COBCEM IPYIryIO HH-
TepnpeTauMio: TakHe Tenbla — 3TO arpe-
raTel NMPHOHOB, HaXOOALIMXCH B MOYTH
KPHCTA/IHYECKOM COCTOAHHH. BO3MOXK-
HO, OHH AHAIOrHYHBLI XapaKTePHbIM IS
MHOTHX BHPYCHBIX HHbeKuMii Tenbuam
BKJTKOYEHHH, KOTOPEIE NPEACTABAAIOT CO-
6ol KpHCTANIHYECKHE CKOTUIEHHN BHPYC-
HbIX YACTHILI.

C nomoupto autuTen K [pll Mbl noka-
3a/H, YTO aMHJIOMAONONOOHbIE TeNblla B
MO3Ty XOMSIKOB, 3apaeHHbIX CKP3IH, CO-
aepxat npHoHoBkle Genku. Cpe3nl Mo3ra
6einmn 06paboTaHb! cHawana aHTHTEna-
MH, a4 NOTOM — KOHro KpacHbiM. Te e
camMble CTPYKTYDbI, YTO CBA3bIBAIH aHTH-
Tena k [MpIl, oxpaluuBanKch KOHIo M Npo-
SIBJIAJIM 3€JIEHO-30/I0THCTOE NBOMHOE Y-
yenpenomnesne. B coTpyauuuecTeBe ¢
. Kunrcbepn u3 Kanudopuuitickoro
yHHBepcuTeTa B Bepknn B ¢ buonoruyec-
kot nabopatopueit BMC CIIA mbl Tak-
e ucnonb3osany aHtuTena K [pIl ckp3-
MK [UIS aHAJIM3a NPHOHOBEIX Genkoe, no-
aBnsowuxca npu Gonesuu Kpehudensn-

Ta—5koba. U y XUBOTHBIX, H Y monei,
nopaxeHHbIX BO3OymuTenem GonesHH
Kpeiudensnra—skoba, B Moary 6bimm
obuapyxens! Oenkn, nopmobGuwie IlpIl
CKpanH. ITH OenKy nNpH arperaiyy TOme
06pa3oBbiBaIH [ATOYKOBHIHBIE YacTH-
Lbl, CXOMHbBIE C AMHIIOHIOM.

AmvunounononobHble Tensua Beerna
HabmopaloTcs npu Sonezun AsnburetiMe-
pa; OAHOBPEMEHHO ¢ POCTOM HMX 4HCIa
YCHTHBAETCH PACCTPOHCTBO YMCTBEHHBIX
cnocobuocTelf. TunoTesa o ToM, ¥To 6O-
ne3Hs AnbureiiMepa BhI3BIBAETCH MPHO-
HOBOH HHbEKUHeH, OYeHb HHTEPECHA, OA-
HAKO IMOKa HET 1I0CTOBEPHBIX NAHHEIX O e¢
3apa3HocTH. 3710 3aboneBaHue He nepe-
[JaeTcs NPH NHYHOM KoHTakTe. [alinymek
¥ I'nb6¢ HeOHOKPATHO MBITATHCH 3apa-
3uTH GOne3Hblo AsbLreiiMepa 3KCNEpH-
MEHTAJILHBIX XHBOTHBIX NYTEM NMPHUBME-
KH, OOHAKO 0Oe3ycrnemHo, 3a HCKJIKYEHH-
€M BCEro ABYX C/Iy4yaes, pe3yNbTaTEl KO-
TOPBIX HE YIANOCh BOCNIPOH3IBECTH.

Ecnu npuunsoit 6one3nn AnburefiMepa
NEHCTBHTENBHO  ABJAAKOTCA  MPHOHBI,
MOXHO TPENSIOKHTh KaKk MHHHMYM MOBE
rHNOTE3bl, 0OBACHAIOILHE HeyoayH Ombl-
TOB MO 3apaxeHHio. Bo-nepswiX, BO3-
MOXHO, 49TO HH(MEKIIHOHHBIN areHT He
crniocobeH pasMHOKATLCA B TEX BHAAX XKH-
BOTHEIX, KOTOPBIX BbIOpasH 11 3KCnepH-
MeHTOB. Bo-BTOpbiX, HHKYOaUMOHHBLIH
MEPHOA MOXKeT GbITh CTHIIKOM BENTHK 1A
TOro, 4robwl obHapyxuTk Gonesnb, Ha-
NpHMep NPEeBOCXOAMT NPONOIKHTEb-
HOCThb XH3HH XXHBOTHBIX. Bropas rumo-
Te3a CornacyeTcs ¢ AaHHBLIMH O TOM, YTO
HHKyOaumoHHEBI! nepHon Kypy u Bonesun
Kpeitudenenra — SAxoba MoxeT MHTL-
CA OBA MNH TPH HECATHJIETHA; cleayeT
TaKXe 3aMeTHTb, uTO Done3nb Anburedi-
Mepa nopa)kaeT NPEeHMYILECTBEHHO CTa-
peix monei u wacToTa 3abonesaHus pac-
TeT ¢ Bo3pactoM. Koneuro, He HeKITIoueHa
H BO3MOXHOCTB TOro, u4To OOne3IHs
AnbureiiMepa BBI3LIBA€TCH BOBCE HE HH-
(heKUHOHHBIMH areHTaMH — NPHOHAMH
MIIH KaKHMH-HHOYOb HHBIME; NPemIoxKe-
HO MHOTO OPYIHX FHNOTETHYECKHX MeXa-
HH3MOB 3a0oneBanus.

Tot dakT, uro bonesus Kpeltudennn-
Ta—Sk00a 3apa3Ha, CTABHT PAA BONPO-
coB apyroro pona. B naboparopHeix 3kc-
NMEPHMEHTAX 3apaKeHHe YIaeTcs, 3TO He
BbI3bIBaeT cOMHeHHill. Hesicho, oamaxo,
KaK HHOEKIHA COXPAHAETCH B €CTECTBEH-
HbIX ycnosusix. boneans Kpefiudenna-
Ta—S5koba BcTpeuaercs BO BCeM MHpe
OOHHAKOBO peNKo: MPHMEPHO Y OAHOTO
4EI0BEKA Ha MMJUIHOH, HO Takoif 4acTo-
Thl, NO-BHOHMOMY, HENOCTATOYHO OIA
MOANEPKAHHA HENPEPLIBHOA LENH nepe-
HOCA HH(EKLHH OT Ye/IOBEKA K YeJIOBEKY.

Bo3moxHO, 3TH npobnemMsl NPOSCHAT-
cd, Korna 6HoXHMHA NpHOHOB GyneT H3y-
yeHa Oonee nonpobuo. Ecnu npuoH nei-
CTBHTENBHO COCTOHT M3 oaHOro 6enka u
SABNAETCH MPOOYKTOM HOPMANLHOro reHa
OpraHM3IMa-x03sHHA, NPHOETCA nepe-
CMOTPETE CaMO NOHATHE HHMDEKLHH,
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OKTHABPbL 1934 r. B Hauane asrycta
a-p Yuneam bub u ero nomomuuk Otuc
bapron nobunu Bce pexopawl rimyboko-
BOOHBIX norpyxenu#t. Henanexo ot Bep-
MYICKHX OCTPOBOB OHH ONYCTHIHCH B Da-
THchepe B okean Ha riyouny 3028 dyTos.
3uamenHTan NOABOAHAA KAMepa-liap Ha
310T pa3 Geina cHabixeHa HIMIOMHHATO-
paMH, coenaHHbBIMH H3 NIIABIeHOro KBap-
pa. Crekna npekpacHO BHIAEPKalH To-
TPYX€eHHE H HECOMHEHHO MOTYT ObITh HC-
NOML30BaHbLl ¥ [IJ18 NOrpY>XeHHH Ha elle
Gonbume rnybunsl, koTopeix bub u bap-
TOH coBHpaloTca Bckope nocTuub. [-p
bu6 cobupaercs M3yyaTh NpeACTaBHTe-
Neit UBOTHOTO MHpa, OTPOMHOE KOJTHYe-
CTBO KOTOpbIX oOuTaer Ha rnybume B
nonMunu B paitone bepmynckux octpo-
BOB. M3 ceoelt baTucdeps! a-p bub cmo-
#eT ororpadupoBaTh ITHX KHBOTHBIX.

IMo mocnenuum ceeneHnsamM, B 1933 r.
npou3oua 31 Teic. aBTOMOGHIBHBIX
katactpodp — Ha 5% OGonbue, uyem B
1932 r. Her Hamexnbi, 4TO MBI KOTrZa-
Hubynp HayYHMCH YNPaBiATh YenoBeue-
CKHMHM MOLIMAMH, KaK NPHYHHON Tex He-
CYACTHBIX CJIy4aes, KOTOPbie MPOHCXOAAT
Mo HeocTOpoXXHOCTH. Henbas HanesaThea
H Ha TO, yTO Be3zomacHOCTHL BOAHTEnNeEH
MO HO oBecneunThb, BBOMAA HOBbIE TIPaBH-
na, Tak Kak nociegHHe BECbMa YacTO Ha-
pywarorcs. Ho ecTh omHa npuyMHa Ka-
Tactpod, KOTOpas MOXKET H [OJKHA
ObiTE yCTpaHeHA MOBCEMECTHO: HCCeno-
BaHHA MOKA3bIBAIOT, YTO HA TPAccax ¢ X0-
POLLHM OCBEIIEHHEM HECUACTHBIX CJTYYAEB
NPOHCXOHT MEHBILIE, 4eM TaM, re OCBe-
LIEHHE IU10X0E,

PTyTh, )XHAKHI METaIN, KOTOPBIH BhI-
3BIBaN Y HAC B OETCTBE CTOJIBKO BOCTOD-
rOB, MOXKHO HCNOJIb30BaTh Il H3rOTOB-
JNIEHUS HOBOrO HCTOYHHKA CBETA, KOTO-
PhIff, KAK OXHOAETCHA, CTAHET LUHPOKO
MPHMEHATBLCH N8 HCKYCCTBEHHOTO OCBe-
IIEHHA. DTOT HOBBIN HMCTOMHHK Ha3bIBa-
€TCA PTYTHOH namMmnoll BLICOKOTO OaBne-
HHA. B Hell HCmoOnb30OBaH TOT K€ NMPHH-
LMII, 4TO H B HATPHEBBIX JlaMnax, H306pe-
TeHHbIX B 1917 r.: anekTpuYecKuit pa3paa
B Konbe, HanoJIHEHHOM MapaMy MeTana.
B HOBOIl nammne noMeuieHHas BHYTPb 3a-
nasHHO# KonObl PTYTH HcHapseTca nomg
neficteueM 3nextpudecko#t nyru. [lpu
3TOM [aBJIEHHE NOANEPXKHUBAETCA OTHO-
CHTENbHO BBICOKHM Gnaronaps BbICOKOM
paboueli Temnepatrype. PryTHas namna
naet ceeTno-ronyGoit ceeT, a He' 3ene-
HblH, KOTOPBIHA HCNYCKAKOT NaMNbl HU3KO-
ro AaBJIEHHA.

Ha 3acenanun AMepHkaHcko# accouna-
UHH cOmeHCTBHSA Pa3BUTHIO HAYKH BBICTY-
nun a-p Yontep Mocoep u3 Kamudop-
HHMckoro yuuBepcuTeTa B Jloc-AHmxkene-
ce. OH cpoenan pmokKIad O pe3yibTaTax
ONBITOB, MPOBEAEHHBIX HM C LIEJILIO NPO-
BePKH LIHPOKO PacmpoCTPAaHEHHOTrO MHe-
HHA O TOM, 4TO 3MEH NEPEeNBUralTcs ¢
HeBepoATHO Goneuo# ckopocThio. Mo-
cOep MpHILET K BLIBOAY, YTO 4YE€NOBEK
MOXeT nBuraTeca ¢ Oonbluelt ckopoc-
ThbIO, YeM camas GeicTpas 3Mes. Mcnons-
3YA CEKYHAOMED, OH YCTAHOBHJI, YTO Mak-
CHMA/TbHAA CKOPOCTB [UIA 3MEH He NpPEeBkl-
waeT 3% MHIIH B 4ac, 4TO NpHONH3nTEIL-
HO PaBHO CKOPOCTH yejioBeka, npoberato-
wero 100 M 3a 67 c. McnbiTauus nposo-
OHIKCh Ha CEMH BHAX 3Melt, obuTarommx
B CesepHoit AMepuke. Cpeid HHX caMbIM
OBICTDPBIM OKa3asICA KpacHbI i NoNo3, a ca-
MbIM MEUIHTENbHBIM —  KanHpopHuii-
CKHH NMUTOH.

OKTASEBPLE 1884 r. INpoekT nocTpoitku B
IMapuke xenesHoit AOpOrH, NpeacTas-
neHHbIH Ha paccMoTpente enepanbHOMY
COBETY IO CTPOHTENBCTBY MOCTOB H [0~
por H MyHHIMNATBHOMY COBETY CTOIH-
b1, ObI71 MPHHAT NPABHTENLCTBOM H CTAN
npeaMeToM Beeobuero wutepeca. B co-
OTBETCTBHH C NpoexToM BGOnbiuas 4acTh
Jeme3Ho# noporu OymeT nNponokeHa non
3emneit. ['oponckue BnacTH cornacuiIuch
HE B3WMAaTh ACHBIH 32 NIPOBE/ICHHE 3eMIIA-
HbIX paboT Ha ynHUAx CTONHUIbLI. ITH MO-
OUIPHTENbHEIE MEphl TO3BONAT COKpa-
THTB PACXOb! HA CTPOHTENbHEIE PabOTHI
00 CYMMBl, HYXHOH [JI8 NPOKNaOKH
LUTHHHOTO TYHHENs ¢ AByMA nyTsaMH, [Mac-
caxupbl OynyT onyckaThcs Ha 8 M BrTyOb
M exaTh nox 3emel, Kak OHH eayT, CKa-
weM, uepe3 Tyuuems Cen-I'oTapa.

B CIIA, BeposTHO, TenerpadgHas ceasb
pa3euBaeTcs GuicTpee, ueM B obo# npy-
ro#f crpane. B 1882 r. uncno renerpad-
HbIX CTaHuu#t 3meck coctasnano 12 917, a
obllee KONMHYECTBO MEpPeNaHHLIX 3a ToA
Tenerpamm — 40 581 177. B Benukobpu-
Tauuu U Mpnauaun B ToM e roay 6si10
5747 TenerpadHbIX CTAHUMHA, 2 YHCIIO OT-
MpaBJieHHBIX 34 rOJ TenerpaMM cocTaBH-
no 32 965 029. B 'epMaHuH HAXOOHIIOCH
10 803 crasuus, a TenerpadHbIX OTNpPAB-
nenudt 6p110 nepenaso 18 362 173,

Hnxeneprl hupmsl International Bell
Telephone Company B 3KcnepHMeHTalb-
HBIX LeNsX MPOBE/IH HECKOJILKO CEaHCOB
TenechoHHOM cBA3K Ha DOMbIIOE paccTOA-
HHEe MeXAy ABYMSA ropodaMH, KOTOpbie

15

OTCTOAT Opyr ot apyra Ha 3700 kM, unu
2465 munsb. CnpliliMoCcTh Ob1/12 YAOBNET-
BODHTENIBHON, HECMOTPA Ha BbICOKHIH
ypoBeHb noMex. Heobxonumo nobasuTh,
4TO CeaHChl CBA3H NPOBOIMIINCE B HOYHOE
BpeMs, Koraa renerpathubie THHHH Ob1IH
cBoDOnHBI.

M. MausoH HanpaeBun Bo Ppanuys-
CKYIO aKaJIeMHI0 HayK [I0KJall, B KOTOPOM
KOHCTATHPYeTCA, 4TO HAKOHEU-TO no-
CTPOEH ynpaBnseMbllt BO3OYLUHBIH mmap,
aBTOPOM pa3paboTKH KOTOpPOro ABNAET-
ca nxkenep Ulapne Penap. CnoxHocTs
3aKIH0YaNIach B PasMEILEHHH OBHKHTEH
HENOCPENCTBEHHO Ha DOpTY neTraTenbHo-
ro ammapara. [lpn 3ToM ycraHoBka He
OONXkHA OBITH CIMLIKOM TsXesoH, 4To-
OBl annapaT BO BpeMs noneTa He Tepsan
ycroiunBocTh. Kanurau Penap otkaszan-
€A OT HIEH HCNONb30BaTh NapoBo# ABHra-
Tenb ¥ Npeanoyesn 3NeKTPHUECTBO. DHep-
rUs, HAKOIIEHHAA B AKKYMYJIATOpAX, no-
3BONANA OBHraTento MoliHoctsio 10 n.c.
paboTaTh HA NPOTHKEHHM HECKOJBLKHX
yacoB. MimMenHo ¢ Taxol ycTaHOBKOH Ha
6opTy ¥ nooHANCA HEOABHO B BO3AYX HO-
Bellf neraTeneHbit annapar. [Moauss-
umMch B Menose, annapat npocienoBan
no Bunnsbowna, rae, x yausneHHr0 Hab-
nroaaTenei, OnKucan Nonykpyr U, HECMOT-
PA Ha OLLY THMOE CONPOTHBJICHHE JIErKOro
BETpa, BEPHYJICA K MECTY, OTKyAa cTap-
TOBan. JKCNepHMeHT ObIN MOBTOpPEH ¢
TeM e pesynbraToM. Ilocne nonera
@IPOHABT 3a8BHJI, YTO NYHKTHI, rIE anna-
paT nomkeH OblJ1 OCTAHABIMBATECA H NO-
BOpauHBaTe 0oOpaTHO K MecTy crapra,
ObinK TOYHO OnpeneneHsl 3apaHee.

Ynpaeanemuiit 6030ywuneiii annapam
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CemtcMmaeckas Tomorpadpus

HoBsbin MeTog aHannsa cencCMUYECKUX BONH B UX COBOKYMHOCTHU
MO3BOMAET KapTUPOBaThb MaHTUIO 3eMNIN B TPEX N3MEPEHUSIX.
Takue KapTbl NPONUBaIOT CBET
Ha CTPYKTYpPy KOHBEKTUBHbIX MOTOKOB,
NPUBOAALMNX B [BUXKEHNE MNNUTbI 3eMHON KOPbI

NOH N.AHAEPCOH, AJAM M. A3EBOHCKUMN

HELUHUWN cno#t 3emnu, nutocdepa,
COCTOMT M3 TMONYTOpa HNECATKOB
WECTKHX HECYLIHX KOPY IUTHT, KOTO-
pble OBHXYTCA MO NMOACTHNAoLeH Mas-
THH, MepecTpanBas KOHTHHEHTHI, obpa-
3yA rOpHbl€ LENH, CO3aaBas H YHHYTOXasn
OKeaHbl. YTO BBI3BIBAET 3TY MOCTOAHHYIO
nepectTpoiiky? B KOHEYHOM CHYETE JBHXKY-
el cunoft ABNAETCS KOHBEKTHBHAA LHP-
Kynauus MaHTHH. MauTHa — 3T0 TBep-
[10€ TENOo, pa3orpeToe, OAHAKO, HACTOJb-
KO, YTO 3a reonoruueckoe spems anedop-
mHpyeTcs M Tever. HoBas nutochepa
hopMHpYyeTcs B CPEARHHO-OKEAHHYECKHX
xpeOTax, raoe NMogHHMaloMaAca ropavas
MarmMa BHEOPSETCH MEXKAY DPacXOoOALLM-
Mucs nnuTaMu. [NocTynalollee kK nosepx-
HOCTH BEILIECTBO pacnpocTpaHseTcs B 06e
CTOPOHBI OT XpebTa H 3aTeM Norpyxaer-
cA 0o0paTHO B MaHTHIO B OKEAHHYECKHX
xenobax, rae cTaJKABalOTCA ABE MIHTHI.
XoTa 3Ta MOenb H ABJIsSETCH oblenpH-
HATO, MPOHCXOXAEHHE NOAHMMAOLLErO-
cA BellecTBa M cyanba CTONKHYBLUHXCSH
IUTHT — Kak ¥ BooOiue neranu mMaHTHI-
HBIX TEYEHHH — OCTAKTCA NOKA HEH3-
BECTHBIMH M HENOCTYNHLIMH [UIA H3y4eHHs
METOaMH «KJIaccHuecKoit» reodn3muxm.
3a nocnegHKHe HECKONBKO JIET NOJNYYHIA
pa3BHTHE TaK Ha3biBaeMas cecMHYecKas
TOMOrpadus — HOBbI METON aHanusa,
NAOUIHH HaNeX Iy Ha CYLLecTBeHHOe 060-
raiesye HaliHx 3HaHHA O BHYTPEHHEM
CTPOeHHH 3eMITH, B TOM 4HCJIe H 0 KApTH-
He Te4yeHHit B ManTHR. Kak H ee MeOHIHH-
CKHit aHanor — ToMorpadus ¢ KOMIbIO-
TepHBIM  obecneuenueM, — cecMmuye-
cKas ToMorpatusa KOMOHHHDYET HaHHbie
PErHCTPAlHKE MHOMXECTBA BOJIH, Pacnpo-
CTPaHAKLIMXCA MO B3aHMHO MEPecexKaro-
IHMCH TpaccaM, H BBISBISET TPEXMEp-
HYIO CTPYKTYPY Cpeilbi, Y€PE3 KOTODYIO
NpoLLUTH BOMHEIL. [Ins MenHuMHCKOH TO-
morpadguu cpenoft SBANETCH uenoBeyYe-
CKOE TeJlo, 2 MCTOYHHKOM BOJTH — TeHe-
PaTOp PEHTTeHOBCKOro Manyyenns. Hau-
Gonburyio nadopMauHio o Henpax 3emmu
HECYT celicMHYecKHe BONHBI, BO30yXaae-
Mbie 3eMneTpaceHHamu. Ipoxons ckBo3b
3eMNI0, OHH 3aTYXalOT He3HAYHTElb-
HO: 3EMJIETPACEHHE YMEPEHHOH CHITBI MO~
poXkaaeT BONHBI, KOTOPble QUKCHPY-
oTcA ceiicMorpadamn B nobolt Touke
3emnu.

CelicMHueCKHe HCCNIE10BaHUs, NPOBe-
nensbie B nocnegrne 70 ner, pann o6-
LIKPHBIE CBEAEHHA O PaaHaibHOM cTpoe-
HHM 3emaH: ObLIO YCTAHOBIEHO CYLIECT-
BOBAHHE KODbI, BEPXHEH H HHXKHEH MaH-
THH, BHEILIHET0 H BHYTpeHHero aapa. To-
morpadus nobasnser x 3TOH MOJENH HO-
Bble Ba)kHble noapobuocTH. Onpenenss
H3MEHEHHA OCHOBHBIX CBOCTE BelllecTBa,
TaKHX, KaK TeMmepaTtypa H IIOTHOCTE,
Mo LUHPOTE H AOArOTE, a TAKXKE C ryOu-
HOM, ToOMOrpahHs BnepBbie PHCYET TPeX-
MepHbIt 06pa3 MaHTHH.

Bbl NoHATH, KaK paboTaer ceticMu-
yeckas ToMorpadus, Hano cHagana yc-
BOHTH HEKOTOPEIE CBENEHUA O celicMuye-
CKMX BOJTHAX H HX OBEIeHHH. 3eMis nepe-
naer ceficMMueckoe BO3MYLIEHHe, IO-
CKOJIBKY COCTOHMT H3 YNPYroro BeLlecTsa.
3TO 3HAYMT, YTO, €CNH KakoH-nubo obb-
€M HCMbITHIBAET HANpAXEHHe, T.e. Haxo-
OHMTCA MO BO3AefCTBHEM CXKATHA HIH
YCHIIHA COBHra, BHYTPEHHHE CHIIbI CTpe-
MATCA BEPHYTb 3TOT 00BEM B €70 NepBo-
HayasibHoe cocTosHue. CelicMHueckas Bo-
NHa — 3TO MNPOCTO MNepeMellaoLasnca
nedopmanus, Bri3BaHHAA cOpocoM Ha-
NPSAXEHHA B Oyare aeMneTpsceHns. Yem
CHIIbHEe COMpPOTHBIEHHE NpOLeccy ne-
tdopmaumn B HekoTOpOIt 06nacTH 3emnn,
TEM BbILlIE CKOPOCTh CeCMHYECKHX BOJH,
HOYLIKX Yepe3 3Ty 06nacTs.

Kaxnoe 3emnerpacesne Hany4aeT, BO-
NEPBLIX, BOJIHbI, KOTOPbIE IPOHU3LIBAKOT
o6wvem 3emnu, H, BO-BTOPBIX, BOJHEI, Oe-
ryluie no ee nopepxHocTH. O6beMHbIE
BOJIHBI JENATCH HA IBa THNA — TIPOAOIb-
Hble B nonepeysbie. IpononsHas BoMHA
MOX0a Ha 3BYKOBYIO TE€M, 4TO NpeacTas-
JNIAETCA HepenyoIUHMHCA CXATHAMH H
pa3peXeHHAMH BelLIECTBA B HANIPaBIEHHH
cBoero pacnpocTpaheHHs. [TOCKONBKY
3EMIICTPACEHUA CO3AIOTCA MPOCKAb3bI-
BaHMAMM, HIH CABHraMH, BAONb Pasno-
MOB, OHH MOPOMXKIAT TaKKe Monepey-
Hbi€ BOJIHbI, KOTOPBIE MOX0XH HA 3JI€K-
TPOMArHHTHBIE TeM, 4TO KonebaHHsA B
HHX TIPOMCXOAAT B MONEPEYHOM Hampa-
B/IEHHH — TEPNEHANKYIAPHO Hanpasne-
HHI0O HX pacnpoctpanenus, I[lonobxo
MEeKTPOMArHHTHLIM BOJIHAM, Moneped-
HbI€ BOJIHBL MOTYT OBITH NONAPH30BAHBI,
3TO O3HAyaeT, 4TO KojebaHus MPOMCXO-
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OAT B OQHOM-EAHHCTBEHHOM NONEPEUHOM
HalpPaBeHHH.

[MoBepxHOCTHBIE BOMHBI TaKXe pa3fe-
NAIOTCA HA ABA OCHOBHBIX THTA. BonHbl
MepBOro THNA, WK Bonkbl Panes, cesasa-
HbI KaK C MPOA0NbHBIMH, TaK H C Ionepey-
HBIMH KOnebaHMsAMHM; OHH 3aCTaB/IAIOT
YACTHIBI CPeabl OBMraThCA MO JUIMNTH-
YECKHM TPAaeKTOPHAM B BePTHKaNbHOM
TUTOCKOCTH, NPOXOAALIEH Yepe3 oyar 3emM-
JIETPACEHHSA U TOYKY perncTpauuu. B or-
NHYHE OT HHX BOMHBI BTOPOTO THNA, HIH
sonusl JIsBa, npencrasnsioT cobol mo-
NIAPH30BaHHEIE MONePeYyHbie BOMHEI, B KO-
TOPBIX YaCTHUBI KONeONIOTCA B TOPH3OH-
TaNbHOH MIOCKOCTH, NMapajiefibHO 3eM-
HO#t MOBepPXHOCTH. XOTH BONHBI Panes u
BOnHBI JlfABa pacnpocTpaHsOTCAs BAONL
MOBEPXHOCTH 3eMnH Nno ayraM 6onboro
Kpyra, OHH 3aXBaThIBAOT rJTYGHHEI MaH-
THH H NO3TOMY HecyT HHbOpMaLHio 0 ee
CTPOEHHH.

CKOpOCTh NONEpPeYHBIX BOJH 3aBHCHT
OT >KeCTKOCTH Cpebl, KOTOpas onpeje-
NSeT CONPOTHBIEHHE COBHIOBBIM HANPA-
KeHMAM. JKHOKOCTH, K NpHMEPY, OTHO-
CHTCA K HEXECTKHM CpeaaM H MoToMY He
nepenacT NOonepeyHble BOMNHBI; HMEHHO
Tak 6b1710 YCTAHOBIIEHO, HTO 3eMHOE AP0
xunxoe. ¥V obvemuolt npononsHO# BO-
JIHBI H Y NPOAONBHON KOMIOHEHTHI B BO-
nHe Pames cKkOpPOCTh 3aBHCHT Kak OT
IKECTKOCTH, TAK H OT ApPyro# xapakTepu-
CTHKH YMPYTOCTH Cpeibi — CXHMaeMo-
cTH. (ITonobueIM 06pa3oM 3BYK, T.€. BO3-
MylleHHe CxaTHd, ObicTpee pacnpocTpa-
HAETCA B BOAe, 4eM B BO3AYXe, KOTOPHIH
uMeeT BONBILIYIO CXXHMaeMOCTh, H ellle
GricTpee BO bAy, KOTOPLIH NPEaCTABIIA-
er cofolt ManocKHMaeMyi0 cpeny.)

XononHoe BELIECTBO, Kak NPaBHIIO,
HMeeT BONBLLYIO KECTKOCTE H MEHBIIYIO
CXHMAEMOCTh, 4€M Tropsyee, No3TOMY
ceicMHYecKHE BONHBI NPH NMPOYHX paB-
HbIX YC/IOBHAX PACNpPOCTPAHAIOTCA Yepes
XonoaHsle 06n1acTH 3eMHOro mapa obicT-
pee, 4eM depe3 ropsune. ['opsuee Beule-
CTBO HMEET MEHBIIYID NIOTHOCTb H
OOBIYHO CBA3AHO ¢ BOCXOASALIMMH NMOTO-
KaMH B M2HTHH; B TO )K€ BPEMA XO0JIOAHOE
BELLECTBO [MOrpYXaeTcs, Tak Kak OHO
MIOTHee, 4YeM OKpY’Kalolllee BEILECTBO.
CKOpPOCTb BOMH 3aBHCHT TakKXe OT MHK-
POCTPYKTYPbI BELIECTBa, T.€. OT OPHEH-
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TaUMM B Hem KpHcTa/uioB. KpHcranmet
MHHEpaNoB, 0Bpa3syIolAX MaHTHIO, HMe-
10T TPH OCH, JUTA KaXOO0# U3 KOTOPBIX Xa-
pakTepHa CBOA CTeMneHb KecTkocTH. Hau-
Gonee «xecTKas» OCb ABNAETCH «OBICT-

poii». Ecnu B 061immpHoit o6nactu «6bicT-
Phie» OCH KPHCTA/UTOB BLICTPAUWBAKOTCA B
OHOM HanpaBJieHHH, CKAMXKEM I10 HANpas-
JIEHHIO TE4EHHA B MAHTHH, TO BONHBI, ¥
KOTOPbIX HanpapfiecHHE NONAPH3IALINH

(opuenTaums Konebanuil) WM Hanpasne-
HHE pacnpocTpaHeHHsA COBMaaaeT ¢ OpH-
edTaumel «BuICTPBIX» Ocel, nepecekaer
3Ty obnacte GuicTpee.

CxopocThb ceficMHYECKHX BOJIH comep-

MOJAENL CTPOEHUA 3EMNW, nocTpoeHHan METO4OM CEACMMU-
YECKOW ToMorpadum, cyulecTaeHHo Boraqe B 4eTansax, 4em Mo-
Aenb, NOCTPoeHHaA OObIYHBIMA CEMCMONOrMYECKMMA METOAAE-
MU, MpexxHue uccnefoBaHMA Aanu Nuilb CPeRHME BENUYMHLI
CEWCMUYECKNX CKOPOCTEN Ha pasHbix rnybuHax. paHuibl Mex-
AY BEPXHEeR W HWXKHen MaHTMen Ha rnybuHe 670 KM 1 Mexgy
MaHThen u ARpoM Ha rnybuxe 2900 kM (Gensie nuHMK) OTMENA-
10T YPOBHW, FA€ CEACMUYECKME CKOPOCTH PE3KO MEHRIOTCA C
rny6uHoRN. B oTnU4Me OT NpeXKHUX METOLOB CeMCMUYECKas To-
Morpactua BhIABNAET rOPM3OHTaNbHLIE BAPMALIMM CKOPOCTEN,
a Mo HUM — ropuaoHTankHbIe Bapualvuu TemMneparTypbl U gas-
NeHWA B MaHTWK. Ha pyucyHKe n3obpaensl BepTUKanbHbIe pas-
peskl Hepes MaHTUIO NO TpeM AyraM 6oNbLWOro Kpyra: BAONL 3K-
BaTopa, oT lya3oHoRa 3anuBa Yepes LieHTpanbHyio Aauio u ye-

pe3 3anagHyio 4acTb TUXOro okeaHa. KpacHeiM M XenTbim uBe-
TamK nokKasaHbl ropA4YMe 30HblI NO4bLEMa BeWecTBa, rge cenc-
MMYECKWE CKOPOCTM aHOMAanbHO Manbl; CMHWE 0BnacTn — xo-
nofHble, NNOTHbIE W «OLICTPEIE»; 38NeHLIN LBET COOTBETCTBYET
cpefHMM ANA AaHHOW rnybuHel ckopocTaM, OCTpoBHbIE AYriA,
Hanpumep PununnuHbl 1 UHOOHE3WA, NPOABNAIOTCA KaK rops-
YK€ 30HbI, NOACTMNAEMbIE XONOAHLIM BEWECTBOM BEPXHEN MaH-
TWUW; 3TK BynKaHu4eckue obnacTv OTHOCATCA K 30Ham cybayk-
UK, rae xonofHele onNycKaoWWecn NA1Tel BbIXKUMAIKT HaBepx
ropsiyee MaHTUiHoe BelecTBO. NpoTAXEHHbBIE «BbICTPLIE» AHO-
Manuu obHapy»eHsl M Boane afpa. B ocHoBy paspesos nonoxe-
Hbl flaHHbIe UCCNegoBaHKMi, NpoBeaeHHbIX B FapBapiCKOM YHM-
BEPCUTETE; OHK NOCTPOeHbI NPy y4acTm P. Knantona ua Kanu-
hOPHUACKOro TEXHONOrMHECKOrO MHCTUTYTA.
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KHT, TakuMm oBpaioM, KOCBEHHYHO HH-
dopMauHio 0 XapakTepe TEYEHHS B MaH-
TuH. OnHako u3BNeYsb 3Ty uHboOpMaLUIO
Heslerko. CKopocTes BOOJIb €IHHCTBEHHO-
ro Jiyda, BbIYHCIEHHAS MO BPEMEHH MpH-
XOma BOJIHBI HA CefiCMHUYECKYIO CTAHLHIO,
npencTasnseT coboit cpenHIow No BceMmy
JIyuy BeJTHYHHY H HE JaeT CBeeHHt 0 TOM,
rie BOJIHA 3aMe/UTANa WIH YCKOPANa cBoe
nsuxenne. bonee Toro, ocpeaHeHue npo-
HCXOOMT OOBIMHO MO OYeHs BONBLIOMY
paccTOAHMIO, MOCKONBKY Ha OBonpuimx
npocTopax 3emnu ¥ B 0cODEHHOCTH B OKe-
aHax OTCYTCTBYIOT CeficCMHYEeCKHe CTaH-
LIHH, @ 3eMJIETPACEHH B OCHOBHOM INpO-
HCXOMAT Ha rpaHuuax miuT. Yrobul no-
JIYYUTh NaHHBIE O NIIOTHOCTH M TeMmepa-
Type BHYTpH 3emnu, Heo6xoaumo KoMbu-
HHPOBAThb JAHHBIE ATA MHOXKECTBa JTydeii;
yeM KX Oonblle — Tem Jyulle.
IMpumenenye ToMorpagHH NO3BOIHIIO
NOCTPOHTL . 3HAYMTENbHO Donee meTanb-
HYH0 KapTHHY pacnpeiencHus ceHcMmmuye-
ckux ckopocted B 3emne. OcuoBolt ans
3TOTO CTaNo 3HAYHUTENBHOE pacilHpeHHe
Ga3bl celfiCMHYECKHX NAaHHBIX, KOTOpOE
HIOET B ABYX HanpasneHusax. B nocnennune
ceMb JIeT MHPOBasi CHCTEMA YYBCTBHTE b~
HBIX UROPOBLIX ceficMorpadoB perucTpu-
poBana JUTHHHONEPHOIHLIE CeHCMHYECKHE
BOJIHBI B hopMe mocTynHoi ans 3BM —
Ha MarHUTHBIX TeHTaX. B 310 Xe Bpemsa

CEWCMUYECKAS TOMOIPA®UA Bhige-
NAeT aHOManuK CKOPOCTern B MaHTUK (mo-
KasaHb! YBEeTOM), KOMDWMHWPYR MHbopMa-
UMIO 0 MHOMMX CEMCMMHECKMX BOMHax,
pacnpocTPaHAIWMXCA OT O4aros 3emne-
TPACEHUN (YBETHLIE TOYKH) K CEACMMYE-
CKWUM CTaHUMWAM (YepHble TOYKH) BAONL
B3aUMHO nNepecexkalwmuxca nyden. Bo-
NHBI, NPOXOAALKWE MUMO aHOManuu, 4oXo-
AAT [0 CeMCMUYECKOW CTaHUMK 3a HeKO-
TOPOE pacyeTHOE BpPeMs, COOTBETCTBYIO-
wee pacCTOAHWMIO OT CTaHUWKM OO0 3NK-
LueHTpa. Bonubl, Npoxogawune Yepes 3oHy
aHomanuW, yBenuuuBaloT Unu yMmeHbwa-
10T CBOIO CKOPOCTh. HMXHAA MaHTHA Kap-
TUPYETCA NO OOBLEMHBLIM BONHAM, sHbIPS-
oWKuM» rMy6oKo B 3eMnio (BEpXHMIA pHUCy-
HOK). [nuHHONEpuMofHBIE NOBEPXHOCT-
HbI€ BONHbI (HUXHUIA PUCYHOK), 3aXBaThkl
BaIOUWWE 3HAYUTENbHYIO Tonuy, obecne-
YUBAIKOT NEPEKPLITUE BEPXHER MaHTUMN.

MexnyHaponHbli ceficMonoruyeckui
uenTtp (MCLI), pacnonoxeuusiit B
OKpecTHOCTAX JIOHNOHA, HaKanJIHBa
CBE[ICHHN, NONy4YEHHbIE HA ThICAYE C JIHLI-
HHM ODbIYHBIX CEHCMHYECKHX CTAHIHIT BO
Bcem mupe. Ha GOnblUMHCTBE 3TUX CTaH-
UMl MJIOXO PErHCTPHPYIOTCA MOBEPX-
HOCTHBIE BOJIHBI; OOBEMHBIE BOJIHEI C CY-
LLIECTBEHHO MEHLLUHMH NEPHOAaMH KoJie-
Gauwnit perucTpHpytoTes nyuue. «[Tobou-
HbIM» MPOAYKTOM mestenbHoctu MCLI,
3aHATOrO ONpeAe/ieHHEM TOYHOrO NoJo-
JKEHHUs SMHUEHTPOB npumMepHo 10 Twic.
3EMJIETPACEHHH B O/, CTanW OaHHbLIE O
BpeMeHaX MNpHxona ceHCMHMYECKMX BOIH

IU1% HECKOJTbKHX MMJUTHOHOB JTyuei, Wiay-
LIAX OT 04aroB K CEHCMHYECKHM CTAHLMAM.

CrneumManicTsl 0 MeAHLIMHCKOI TOMO-
rpabul MMEIOT MPEMMYLLECTBO nepen
CeliCMONOraMH, MOCKOJBLKY YNPaBAAOT
HCTOYHHKOM paauauuu TaK e, KaKk H
NPHEMHOII annapaTypoit, OOHAKO METOo-
NUKA aHANTH3a ¥ TeX M APYTrHX B NPHHLMNE
oouWHakoBa. B meamumHCKo#i TOMOrpa-
(huH peHTreHOBCKHC NMy4H MCMONB3YIOTCA
AN KApTHPOBAHHA BapHauuit NJIOTHOCTH
B TEJI€ YEJIOBEKA, YTO NO3BOJIAET 00pHCo-
BaTh BHYTPEHHHE OpPraHbl U OPYIrHe Oco-
GenHocTH ero crpoenua. Pentrenosckue
JIYYH CHJIbHEE MOIJIOUIAKTCA B MJIOTHBIX
y4acTKax Tefa, H 3TH YY4aCTKH BbITTIAAAT
Ha CHMMKe Kak Tenespie. Ha oObiunoif
PEHTreHOrpaMMe 4acTo TPYOHO pa3nu-
YHThb NMePeKphLIBAIOLIME APYr Apyra aera-
JIH CTPOeHus, 0cobeHHO ecrt OHM B1H3KN
N0 NIOTHOCTH: TOMOrpadus npeoaose-
BAET 3TH TPYIHOCTH, KOMOMHHDYS maTe-
MATHYECKHM mnyTeM HHpOpMauHio no
MHOTHM TYy4KaMm PEHTTEHOBCKHX JIyuei,
MOCHIJIAEMbIM 4Yepe3 TeNO B pa3/IHYHBIX
HanpasneHusx. B pesynsrare nonyyaerca
PAlIl TOPM3OHTANbLHBLIX CPE3OB; pacnona-
ras MX OIMH Haj APYruM (Kax MoIoYKH B
ITAKEPKE), MOKHO MOJIYYHThH TPEXMEP-
HYH) KapTHHY BHYTDEHHEr0 CTPOEHHA
Tena.

IMpu ToMOrpaduueckux HMCCIeaoBaHu-
X Heap 3eMSIH M3MEPAETCH HE CTENeHb
MOrJOLIEHHA CECMHYECKHX BOMH, a MX
CKOpOCTb; B Ppe3yNbTaTe MNOJy4aroTca
KapThl pacnpefesieHHs «MEMTEHHbIX» H
«BpicTphix» OGnacTed B MaHTHH., DTH
AHOMAJIHH ONPEAENAKOTCH TaK XKe, KaK H B
MEOHLMHCKON ToMOrpabHn — B pe3yiib-
TAaT€ CONOCTABIEHHA HHQOpPMalLMH no
MHOTHM mnepecekaowmnmcs yuam. Ecim
CKOPOCTB BOJIHbI BII0JIb HEKOTOPOTO Jly4a
OTKJIOHAETCA OT OXKHMAAEMOil BeTHYMHbI
(B3aTON mno ceiicMonorudeckum TabmH-
aM, KOTOpble CONEP)KAT CBEAECHHA O
cpeiHeM BpemeHH npobera ceficMuuecKoi
BOJIHbl B 3aBHCHMOCTH OT PaccTOAHHUA
BIOJIb 3EMHOI NOBEPXHOCTH MEKIY MH-
LeHTPOM M ceficmorpadom), TO MOXHO
JIHILB CKa3aTh, HTO aHOManbHbIA y4acTOK
MaHTHH, BblI3BaBLIHH 3TO OTKJIOHEHME,
NeXUT rae-To Ha 3Tom nyye. INpeanono-
UM, OPYrof ny4 nepecekaeTcs ¢ NepBbIM
B KaKko#i-To Touke. I3mepHB ckopocTh no

TOMOIrPA®UYECKWE KAPThLI gaioT 3HayeHMA CKOpPOCTeR CABUIroBbix BONH Ha Tpex
YPOBHSAX B BepxHer MaHTUK. Ha rnybuHe 150 KM (BepxHHit pUCyHOK) ellie NPORBNAIOTCA
NOBEPXHOCTHbIE TEKTOHUYECKME CTPYKTYpPhl. CpeAnHHEIE XpebThl B ATNAHTUHECKOM
OKeaHe, B BOCTOYHOM HacTH TUXOro okeaHa u B I0XKHOM 4acTu MHAWACKOro okeaHa co-
OTBETCTBYIOT HU3KUM 3HAYEHUAM CEACMUYECKON CKOPOCTH; 3TO oBnacTu, rae ropavas
MaHTUA NOAHWUMAETCA K MOBEPXHOCTU. HU3KME 3HAYEHMA CKOPOCTEH OTMEYAKOTCA TakK-
e B BynKaHW4eckux obnacTfAx nof soHamu cybayKuMM B 3anafjHOW W l0ro-sanafHomn
yacTax Tuxoro okeaHa. Ha rny6ure 350 KM (cpegHuit puCyHOK) KOPpPEnAaLUWA Mexay Ba-
pyUauuaMKU CeMCMUYECKMX CKOPOCTEN M NOBEPXHOCTHLIMK CTPYKTYPaMK BbiparkeHa He
Tak CUNbHO, OHaKO XONOAHAaR, NOrPY>KaIoWancH NoJ KOHTUHEHT TUXOOKeaHCKas nu-
Tocchepa obHapyxuBaeTcs Noj 3anafHon 4acTeio Tuxoro oxeaxa u nog KOxHon Ame-
PUKOW NO BBICOKUM 3HAYEHWAM CKOPOCTER. 3TU YCTOMYMBLIE aHOMAaNWM elle ny4iie Bbi-
pakeHs! Ha rnybuHe 550 KM (HiwxHmiA pyucyHok). Hanbonee ryctom user oteevaet 2%-
HOMY OTKNOHEHWIO OT CPEeAHNX 3HAYEHW CBMCMNYECKNX CKOPOCTEN ANA AaHHOW rny-
OuHbI (3eneHsnt yser). BensIMU NTMHUAMWU M KPYXKKaMU NOKa3aHkl rpaduubl NKUT U «ro-
pAYME TOUKM» HA NOBEPXHOCTWM. KapTa NOCTpoeHa Nno peaynbTaram WUCCnegoBaHum
[x. Byaxaysa v ogHoro w3 asTopos ([l3eBoHCKOro), npoeefeHHbIx B [apeapge.
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HEMY, Mbl TOJTY4HM OrpaHHYEHHE HA BO3-
MOJXKHOE JFHA4CHHE CKOPOCTM Ha NMEPBOM
nyue B TOYKe nepeceuernn”®. ['ycras ceTka
MHOTHX NepeceKkaroIMXCA yqeil JaeT HaMm
MHOMXECTBO B3aWMHBIX OrPaHHYEHHH, KO-
TOpble W MO3BOMAKT NMOCTPOHTH KapTy
pacnpeneneHus ckopocrel B obnactw,
MOKPBLITOH 3TOM ceTkoi. Hem nnorHee
CETKa, TeM JIy4IlIE pa3/IM4atoTCA NETaH H
TEM BEIILE TOYHOCTBb KapThl.

Ha npakThke onpenenenHe ckopocTei,
YIOOBNETBOPAIOLIHX Beell cHcTeMe orpa-
HuueHHH, TpeOyeT C/IOXHBIX BBIMHCIE-
HHI, a [UIA 3TOro HYXHbI Donbuine 2BM.
MeTtonmka, No CyecTBY, COCTOHT B Ol-
HOBPEMEHHOM  pEIIEHHH MHOMECTBa
VPaBHEHHH [U15 KaXKIOH AYeHKH B HEKOTO-
poili obnacTH MaHTHH, B mpassix yacTaX
3THX YpaBHEHUI CTOAT HIBECTHBIE BpeMe-
Ha mpobera ans jnydeil, mepecekarOLLHX
3ty obnacts. B neBoil wacTH Kaxmoro
YPaBHEHHA HAXOMHTCA PAM YIEHOB C HEH3-
BECTHBIMH TapaMeTpamM, 3aBHCALLHMH
or ckopocTteil. Pewunts 3amauy — 3Ha-
YUT ONpENeHTh TaKHe 3HAUYeHHMS 3ITHX

* IMpH 3TOM, ECTECTBEHHO, CIIENYET YUHTHI-
BaTh obiuee s Beel 3emiu yBeHeHHE Cpel-
Hell CKOPOCTH BOJAH B  MAHTHH ¢
rnyOunoll. — IMpum. nepee.

FNYBUHA, KM
&
o

450

napamMeTpoB, KOTOpele obecneuuBaloT
HaHy4lIMe COBMANEHHA MEXAY paccuu-
TaHHBIMH ¥ HaONIOJaeMBIMH BpEMEHAMH
npobera. 1o — npuMep «obpaTHoit 3a-
na4yu» ceficmorniorun: ot Habmiomenuit K
OlpeeNeHHIO CTPYKTYPbI 3eMITH.

AHHBIE 0 Bpemenax npobera obb-

eMHBIX BOJNH, XpaHsautdecs 8 MCLI, u
OaHHblE PEerucTpauuu MOBEPXHOCTHBIX
BOJTH [UTHHHOMEPUONHLIMH ceficMorpada-
MH — 3TO [Ba B3aHMHO [OMOJTHAKIIHX
HCTOYHHKA HHPODPMALIMH O MAHTHH. AHa-
nu3 0OBEMHEIX BOJIH — €IHHCTBEHHBIH
npaMoit cnocob u3yueHua HUXKHEH maH-
THH, pacnonararoiueica B HHTEPBAe I/y-
BOun or 670 kM (rpaHnua Mexay BepxHeh
H HHXHelt MmanTHel) no 2900 kM (rpannua
anpa). Ooun M3 aBTopoB ([d3eBoHcKHi)
NOCTPOHJI HENABHO MOJENb HHKHER MaH-
THH MO COBOKYNHOCTH HaHHEIX O Donee
yem 500 Teic. nyueit. B mopenu Beinens-
I0TCS 0COOEHHOCTH CTPOEHHS, UMEIOLIHE
NPOTSHKEHHOCTS 110 FOPH3OHTaH OT 2000
oo 3000 kM, a Mo BepTHKaNIH — OKOJIO
500 kM. P. KmaiiTon u ero xojuiers no
Ceitcmonornueckoit naboparopun Kamu-
HOpPHHACKOro TEXHONOIHYECKOro MHCTH-
TyTa (KTH) cosnanu Gonee aetanbHyOo
Moziens, Henonb3ys Gonbwult Habop wuc-
XOIHbIX JAaHHBIX H ClIeLHATIbHbBIE METOIbI

pacudeTa Nnf YBE/IHYEHHA paspeluatoieH
cnocobrocTu. Kpynuomacmrabusie oco-
OeHHOCTH, MOSBISIOILHECS B OBYX 3THX
MOJE/AX, XOPOLLO COrNACYIOTCA; TakK, Ha-
npumMep, oba pacyera CBHAETENBCTBYIOT
O CYLIECTBOBAHHWM MPOTHXEHHBIX CKO-
POCTHBIX aHoManuil BONM3IM TIpaHHIB!
aopa.

ObbeMHBIE BONHBI, «HBIPAIOIIHEY
B I1y6b 3eMin B ouare 3eMIIETPACEHHA H
«BBIHBIDHBAIOLLIHE)» B MeCTax, rie pacno-
JIOXKEHBI celicMHYecKHe CTAHLMH, npobe-
FaloT Yepe3 BEPXHIOW MaHTHIO MO OTHO-
CHTENIBHO KOPOTKHM KpYThIM nyTam. Cy-
LIECTBYIOLIIEE pa3MeLIeHHe CeHCMHMECKHX
CTAHLMH He NO3BONAET NOCTPOKTE A0CTa-
TOYHO IYCTYHO CeTKY Tpacc obbeMHBIX
BOJIH, JI/If TOro YToObl NOMy4HTE H300pa-
JKeHHe BepXHell MaHTHHM. B TO e BpeMs
MOBEPXHOCTHL 3eMJIH 10CTATOYHO XOPOLLO
nepexpeiBaerca BonHaMu Panes u Jlasa,
KOTOpBIE INYy0OKO «NMPOCMATPHBAIOTY
BEPXHIOW MaHTHIO. [lHHHONMEPHOMHbIE
(WM HM3KO4ACTOTHBIE) MOBEPXHOCTHLIE
BOJIHBI MPOHWKAIOT B MAHTHIO HA OONB-
Wy ryOHHy, 4eM KOPOTKONEPHOMHBIE
(monoGHO 3TOMY UIHHHBIE BOJTHBI B OKea-
HE 3aXBaThHIBaOT GONBIUYEO TOMILLY BOJIEI,
uem Menkas pabew). Hoewie nndpossie
IUTMHHONEpHOOHbIe ceficMorpadsl  pe-
THCTPHPYIOT TaKHe [UIHHHbIE [OBEpX-

TPEXMEPHAA MOJE/Ib sepxHen MaHTUM CKOHCTPYMpPOBaHa 13
KapT CeMCMMUYECKNX CKOPOCTeRn, nonyyenHelX B Fapeapae, ¢ uH-
Tepeanom 50 Km no rnybune. CornacHo MOAENK, B MaHTHMM WK-
POKO pasBUTbl FOPU3OHTaNbHBIE ABUIKEHUA U TOPAYUX, U OTHO-
CUTENBHO XONnofAHbIX Macc. MopAYMe aHoOManun (KpacHbIi M
XenTbin YBeTa), CBA3AHHLIE C CPEAUHHO-OKEAHUYECKMMK Xpeb-
Tamu, MoryT 6bITb NpocneskeHbl Ha Bonbwux rnybuHax, a ux uc-

TOYHMKM YaCTO CMELEHbI B CTOPOHY OT 0ONacTen NOBEPXHOCT-
HOrO NPORBNEHUA. HanpuMmep, BO3biMaHUA, OTBETCTBEHHbIE 38
oOpasosaHue BocTOYHO-TUXOOKEaHCKOro NOAHATHUA M I0ro-BOC-
TO4HOW YacTu MHQoOKEeaHCKOro xpebTa, UMEeIOT, NO-BUAUMOMY,
obWri MCTONHKMK NOA I0XKHOW YacTblo TUXoro okeaHa. OguHa-
KOBbIA LBET Ha ABYX pasnuuHbix rnybuHax roBopuT He O pa-
BEHCTBE CENCMMUYECKMUX CKOPOCTEN, 8 O TOM, YTO KaXaan CKo-
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HOCTHbIE BOJIHbI, HA CKOPOCTH KOTOPBIX
BJIHAIOT OCOOEHHOCTH CTPOEHHA MaHTHH
10 ray6ueb 700 KM; 3T0 HECKOMIBKO r1y6-
e TPAHHIlLI MEXAY BEPXHEN H HHXKHEH
MaHTHe#H.

Mbi v Hamwm komterw, M. Haxkauucwu,
A.-K. Hatad n T. TanumoTto #3 KTH n
. Bynxay3 u3 I'apsapaa, H3y4unu JaH-
HBIE PErHCTPALIHH TAKHX BOJTH H NOCTPOH-
M ToMorpaduueckoe n3oOpaxenue, no-
Ka3biBajolliee NPOTAXKEHHOCThL N0 TOPH-
30HTA/IM H BEPTHKANH CKOPOCTHBIX aHo-
manuil B sepxuelt ManTuu. [na 60 cunb-
HBIX 3€MJIETPACEHHH, KOTOpLIE MPOH30-
uutH B nepuon ¢ 1977 mo 1982 r. u 3mm-
LEHTPBl KOTOPBIX Oonee MM MeHee paB-
HOMEDPHO Paclpe/eieHbl Ha NOBEPXHOCTH
3EMHOrO 1iapa, ObUIH HallieHbl CKOPOCTH
ceHCMHYECKHX BOJTH C LIECThIO Pa3THYHbI-
MH nepHoaamMu konebauuif, pacnpocTpa-
HABLUHXCA OT MHLEHTPOB K MECTaM yCTa-
HOBKH celicmorpados. Bribop paznuu-
HBIX NEpHOAOB KoJlebanuit obecneunn HH-
thopMaluHi0 O CKOPOCTHOH CTPYKTYpe
MaHTHH B PAlle NEPEKPBIBAIOLUHXCA HH-
TepsanoB rinybHHbl. B cpeaHeM Mbl HC-
NONB30BANH AaHHbie NpuMepHo 20 celic-
MudueckHx craHuuil. TloBepxHOCTHas

BOJTHA MPHXOHT H3 IMHUEHTPA K CTAaHIIHH
ABaX/bl — OOHH pPa3 1o KOPOTKOMY,
Apyroit pas no ANHHHOMY OTPE3KY OyrH

POCTb OTNMHAETCA Ha OUHAKOBYIO BENK-
YUHY OT CpefiHeR CKOPOCTH, XapaKTepHOr
ANA AaHHoW rnyOGuHbl. 3eneHbli UBET OT-
Meyaer obnacTu, riqe XonofHble aHoMa-
NUK (CHHUA YBET) NeXar HenocpefCTBEN-
HO nNepef WnNW 3a TeNNbIMK «MBANEHHbI-
MW» aHOMANUAMKU KenTeiin Yyseer).

GonbLIero Kpyra, NO3TOMY I KaXKI0ro
3JEMIIETPACEHHA Mbl MONTYYHITH HIMEPEHHA
cpenHedt ckopocTH no 40 pa3HbIM NYTAM.
Jlns Toro 4To0bl NOCTPOHTE KapTy MaH-
THH HA Kakof-mibo rnyGuHe MM BepTH-
Ka/IbHBIR pa3pe3 MauTHH B IUIOCKOCTH
Gonbluoro Kpyra, Kak npasusnio, NPHXOAH-
nock yuuTsiBaTs o1 400 o 1000 pa3nbix
nyTeR BOJNH, BbIBOASA H3 CPEAHHX CKOPO-
CTeH BAO/Ib MHOTHX AYT HHAWBHAYabHbIE
CKOpOCTH /15 OTAeNbHBIX obnacTelt.

EKTOHUKA IUIHT [aeT HeKoTophie

yKa3aHHA Ha TO, 4TO HMEHHO MOXHO
NONYYHTb NPH KapTHPOBAHHH BEPXHeH
maHTHH. [loa cpeaHHHO-OKeaHHYECKHMH
xpebramu, BynKaHHueckHMH obnacTamu
H patfioHamMu THNa KpacHoro Mops, rie Ha
KOHTHHEHTAX B THTOCHEPHBIX IJIHTAX Ha-
pOXOalTCA HOBhIe PHOTHI, celcMmuue-
CKHE CKOPOCTH O0J/DKHBI 6BITH HH3KHMH;
310 obnacTh, rae ropayee, MeHee MIOT-
HOE BEILEeCTBO MAHTHH MOAHHMAETCH K
NMOBEPXHOCTH, DACTINABNAACE N0 Mepe
noauaTHA. Iloa cTabHNBHBIMH KOHTH-
HEHTAIbHbLIMH GIMTAMH», TOE [UTHThI
HAXOMATCH HAa MOBEPXHOCTH MM/IJTHADIBI
JIeT ¥ MOTOMY JOCTATOYHO OCTHITH, Cle-
AYeT 0XKHAaTh AHOMAJILHO BBICOKHX CKO-
pocTefl pacnpocTpaHeHus celicMH4ecKHX
BOJTH — MO KpaliHe#t Mepe B BepxHell ua-
cte MauTHH. Ha 66nbumx riaybunax
«BBICTPEIE» aHOMATHH A0JKHBI 0OHApY-
JKHBATBCH B 00NacTsx, OXJIaXICHHBIX
npu cyOnykuuM (MOMABHraHHH MO KOH-
THHEHT) OKeaHHYeckKOH nuTOCchepsl, KO-
TOpas OCThIIa BO Bpems npedbiBaHHA ¥
MOBEPXHOCTH.

Hamm pe3ynbTaThl B H3BECTHOM CcTene-
HH TOATBEPXAAKT 3TH NPEACKa3aHHs.
Ha raybuse 150 kM Mbl 0BGHAPYXHTH HH3-
KHe celicMHYEeCKHe CKOpOCTH moa 6onb-
LIHHCTBOM KPYMNHbIX aKTHBHBIX TEKTOHH-
4eCKHX H BYJKaHH4YecKHX oOnacrefi,
BKJIIOYAs CPEOHHHO-OKeaHH4YecKHe xpeb-
Tei. Hanporus, Kawancknit, Bpasuib-
ckuft, Cubupcknil, Abpukanckuit 1 AcT-
panuicKHf ATl OTHOCATCA K «ObICT-
peiM». B nelcTBHTENBHOCTH pasMuMs
B CKOPOCTAX HACTOJNIBKO BEJHKH, 4TO
He MOryT OwbITe OOBACHEHBI TONBKO
BIIHAHHEM TEMINEPATYPhbl; Ha ITHX riy-
OHHAX OOJIKHB! CYLIECTBOBATH — H YXKE
obOHapyxeHsl — rOPH3IOHTANbHbLIE BApH-
aumk MO0 MHHEPANbHOTO COCTaBa, JTH-
60 NPOTAXEHHOCTH 30H IUIABJIEHHA B
MaHTHH,

Hac He ocobenno ymmBnser TO, 4TO
xpeOThl H BYKaHbl NOACTHIAIOTCH TOpPs-
yeit manTHell Ha HeBGonpumx riyGuHax.
I'opa3no HHTepecHee Apyroe — H BOKPYr
3TOr0 BONMPOCA HAET MHOTO CHOPOB CPeIH
reo@H3InKOB, — HACKONBKO rnyboko npo-
CTHPAIOTCA 3TH TeMNepaTypPHbIe aHOMa-
K. CyIs no HalmMM KapTaM, OHH IOCTH-
railoT raybmebl 400 kM, onHako mMecTa
MPOAB/IEHHHA 3THX 30H HAa MMOBEPXHOCTH
4acTO CMEIleHbl Ha BonbIIHe PACCTOAHNA
B CTOPOHY OT HCTOYHHMKA B MAHTHH.

OnosceiBaloLas Bech 3eMHOM LIap CH-
cTeMa cpedHHHO-OKeaHHYeckux xpebToB
Ha rnybune 350 kM He ocTaercsa Hempe-

pLIBHOIM, a pa3bHBaeTCcA Ha PAd H30THPO-
BaHHbIX yacTeil. LlenTpansubiit Cpenus-
HO-ATnanTH4YecKHit xpgber H  oro-
BOCcTouHas 4acTe MHnookeanckoro xpeb-
Ta, KaKk MOKa3biBalOT KapThl, HA CaMOM
[ene NoACTHAATCA «ObicTpLIMIY 0Dna-
CTAMH, @ «MEIJICHHAA» aHOMAalHs, CBA-
3anHas ¢ BoctouHo-THX00KeaHCKHM Mo~
HATHeM, MO0 oTCcyTCTBYET, NHOO OKa3bi-
Baerca cMellennoit. Ha rny6une 550 km
CXONCTBO MEXAY CTPYKTYPaMH B MAHTHH
H Ha MOBEPXHOCTH €llle MeHbiue: obnacTe
noa xpebramMn B AT/1aHTHUeCKOM B HH-
nHAcKkoM okeaHax «OwicTpas», B TO Bpe-
M#A KaK XOIOAHbIH H, 3Ha4YHT, «BbicTphIi»
y nopepxHocTH, CHOMPCKUM MT HaA rTy-
OuHe ABNAETCA «MelTeHHBIMY, ACHO, 9TO
CHCTEMa CPEIHHHO-OKEaHHYeCKHX Xpeb-
TOB HE eCTh NPOCTOE MOBEPXHOCTHOE NMPO-
ABJIEHHE BEPTHKAMLHLIX BOCXOAALMX TO-
TOKOB. IloX0oxe, 9TO 3Ta CHCTEMa MHTa-
€TCA 33 CHET FOPH3OHTAILHOIO nepeme-
LLEHHS rOpAYEro MaTepHaia H3 HeCKoJIb-
KHX ODUIMPHBIX TeMIepaTyPHBIX aHOMa-
Nt B BepxHel MaHTHH.

HekoTopsie 0611He nMpeackasaHua Tek-
TOHHKH [UIHT OTHOCHTEIBHO MECTOHa-
XOXKICHHA MOTPYXKEHHBIX NPH CYDayKuMH
NHTOCHEPHBIX NIIKT TaKXe NOOTBEPXa-
KTCcA TomorpaduueckuMH Kapramu. C
MOMEHTa Havana pacKalbiBaHHs cynep-
KoHTHHeHTA [lanres okono 200 MITH. fleT
Haszag M mnocnenyiowero oOpa3zoBanus
ATNaHTHYECKOTO OKeaHa MPOCTPaHCTBO
Tuxoro okeaHna cokpaiwaercs. CesepHas
Amepuka u HxHas AmepHKa HaaBHra-
KOTCA HA HErO C BOCTOKA, Ha 3anae Ha Tu-
X0O0KeaHCKYH nuTochepy HaeixkaioT Boc-
TouHas A3us, ABCTPA/IHA H Pa3jIH4HbIE
Gonsiune ocTposa. Ha KapTax ckopocT-
HOH CTPYKTYPBI MaHTHH I8 rnyOHHBI
350 kM Mbi BHOHM «ObicTpBIE» 0BnacTh
non Boctousoii Asneft, OxHoli Amepu-
KON H LEHTPanbHOM H IOXKHOM 4acTAMH
ATNaHTHHECKOTO OKeaHa — T.e. TaM,
raoe MoxHo Gwino 6wl npeanonarath cy-
LIeCTBOBAHHE XONOOHOH TNOrpyXeHHOR
THX0OKeaHCKOM nmuTochepsi. Ha rnybune
550 KM «OBICTpLIE» AHOMAHH YBETHUH-
BAIOTCA H CTAHOBATCA DoNee OTHET/IHBLI-
MH; O/IHa ¥3 HHUX 3axBaThkiBaeT obnacte
nox 3anagHol gacTeio THXOro okeaHa H
Beelt ABcTpanueft.

HuTepecHo, 4TO B 3anaaHofi yacTH TH-
XOro oxeaHa Ha HebDonbuwinmx rnybuHax
(200 kM H MeHBLUIE) ceflcMHYeCKHe CKOPO-
CTH Mansl, ¥ 3TOT QaKkT Takxe npeacka-
3b1BaETCA TeKTOHHKOH nnut. Koroa xo-
N0AHAA OKeaHHyeckas nuTocdepa BHe-
ApAeTCs B MAHTHIO B 30HAX cybaykumH,
OHa BBITECHSET TOPAYYI) MaHTHIO Ha-
pepx. IIpHCYTCTBHE NETY4HX KOMIIOHEHT
BelilecTBa (B OCHOBHOM BOIbI) B NOrpy-
MEHHBIX YYacTKax OCaO4HbIX MOPOA H
KOPbl CHHXX@eT TeMMepPaTypy IaBlieHHs
MaHTHH H 33 CYeT TPEHHA Y4acTKH MaH-
THAHOrO KIHHA Haln mnorpyxaouleHcs
naHTOoH nnmaBATcA. 'opAvas BCnbIBaKO-
111af MAarMa OOCTHIaeT MOBEPXHOCTH, 06-
pa3ys Bynkansl. OCTpOBHBIE [YIH B 3a-
nanHo#t yacTH THXOro okeaHa, BKIoYas
Anouuio W OUIHNNMHBEI, — 3TO BYyNIKa-
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HHYECKME apXMNeNary Haa 30Hamu cy6-
AYKLHH.

AlIW pe3ynbTaThbl FOBOPAT O TOM,

YTO KapThl AHOMaNWi CEHCMHYECKUX
CKOPOCTEi 10CTATOMHO TOYHO onpeaens-
K0T NOJIOKEHUE FOPAYHX U XOIOAHBIX 00-
nacTeil, a 3HaYMT, H NOJIOXKEHHE BOCX0AA-
UIMX H HHCXOAMILUMX TEYEHHIl B MAHTHH.
OaHAaKo 3TH KAPThI HE MOTYT IaTh 10CTA-
TO4HO HHpOPMaLHK OO OAHOM 3BEHE KOH-
BEKTHBHOI UHPKYAUHH — TOPH30H-
TANLHOM MNEPEMELIEHHH MOTPYXEHHOTO
MaTtepHana oT riyboKOBOAHBIX Key1000B
K cpenuHHBIM XpebTam. K cuacteio, ceiic-
MHYECKHE 1aHHbIE MOTYT CTATh K/THOYOM K
MOHHMAHHIO H KapTHHBlI TOPH3OHTAIE-
HbIX TEYEHHI: HALO JHIIbL MPHHATHL BO
BHUMAHHE, YTO CKOPOCTH CEiiCMHYECKHX
BOJTH B MAHTHH 3aBHCHT OT HANpPAaB/ICHHSA,
B KOTOPOM BOJIHBI NEPECeKalT NaHHYIO
obnacte. M3-3a pa3nnyua B OpHEHTALHH
KPHCTANJIOB BELLUECTBA BOJIHblI PAacnpo-
cTpansioTca ObicTpee BAOJL OTAENBHBIX
rOpM3OHTANBHBIX  HanpaeaeHuit. 3710
CBOMCTBO MAHTHH HA3bIBAETCA A3IUMY-
TanbHON aHH30TPpONUeEi.

Bepxuue cnow MauTHM, 00 THYyBHHBI
400 KM, COCTOAT B OCHOBHOM H3 O/IHBHHA
(xenelo-maruuesoro cunukara). I'lo or-
HOLUEHHIO K CefiCMHYECKHM BOJIHAM KpH-
CTall/bl OJIHBHHA AHH30TPOMHBL: OJHA U3
oceit kpucTa/sia 3ameTHo «ObicTpeen
asyx npyrux. Korna KpucTanibl OpHEH-
THPOBaHbI CiyyaiinbiM o6pazoM, ddek-
Tbl MX @aHM3OTPONHH B3aHMHO Moraia-
torca. INonessie Habnronenus nokasamm,
OIHAKO, YTO B MAHTHHHBIX TEYEHHAX KPH-
CTaN/bl OJTHBHHA NPOABIAOT TEHAEHIHIO
K ynopsaouenuto. B Gonelumx obbpemax
MaHTHH «ObICTpBIE» OCH KPHCTAJIOB
O/IMBHHA BLICTPAHBAKOTCA NO Hanpasie-
HUIO TEYEHHA; ITO HAMOMHHAET HAMATHH-
YHBAHHE KYCKA JeJle3a BO BHELUHEeM Mar-
HHTHOM Mone.

Kaptupys «OwbiCTpbie» HanpasjieHHA
CefCMHYECKHX BOJIH, MOXHO [OHATH, KakK
YCTPOEHBl M rOPH3OHTA/ILHEIE TOTOKH B
MaHTHH. TauMMOTO W OOMH M3 ABTOPOB
(AHgepcoH) NoCTPOMNH KapTy «ObicT-
pBIX» HANpaBneHHil pPINeeBCKHX BOJIH,

MNAHIER

PACKANbLIBAHME NAHIEW, nauyasweech npumepHo 200 MNH. neT Hasaf, NPUBENO K
PackpbITUIO ATNaHTUYECKOrO OKeaHa M [ano Hayano CoKpalweHuto TUxoro oxeaHa.
3JTOT NPOLECC NOKasaH CXxeMaTUYECKU Ha OBYX BEpTUKanbHbix pa3pesax 4epes Bepx-
HIOKID MaHTUIO: 4O packanbiBaHWA (BBepxy) v nocne Hero (BHu3y). FlopAYne aHoManuu
(kpacHeA YBET) NPERCTABNAIOT COBOM CTabunbHbie 0OpPasoBaHuA; OQHO U3 HKX, Nof
Mawnreen, ctano uctTouHMkom pocta CpeguHHO-ATnaHTU4Yeckoro xpebTa. B To Bpemsa
kak Amepuka, ABCTpanua u A3us HaeaKaloT Ha TUXOOKEaHCKY nutocdepy (cepein
yeer), cybgyKums NOBEPXHOCTHOMO MaTepuana npuBoAUT K OXNaXKAeHUIO MaHTHUK U UC-
KaxxaeT HanpaeneHHble BBEpX ropsaqune noTtokwu. MorpyxeHHan nutocdepa cospaet
«BbICTPbIE» aHOManuu, oGpasyllme y KOHTUHEHTOB rMyBoKUe XONOAHbLIE «KOPHUY,

Haubosiee 4YBCTBHTENBHBIX K (H3Hue-
CKMM CBOICTBaM cpelsl Ha raybHHax ot
200 mo 400 kM (cM. pucyHOK Ha c. 25).
Ckopoctb BONMH Panes MakcHMansHa npu
pacnpocTpaHeHHH BAOJb  «ObICTPO#»
KpHCTaUIorpathuyeckoil ocu kak B nps-
MOM, TaKk W B oOpaTHOM HanpasiIcHHH,
NO3TOMY HANPABIEHHE TEYEHHS MOKHO
ONpeaeNuThb LB ¢ TOYHOCTHIO 1o 180°.
3Ty HEOAHO3IHAYHOCTH MOXHO yCTpa-
HHTb, €CJTH CYHTATDh, 4TO ABHKECHHE 0ObI-
YHO HANpaBfIeHO OT 30H CYOAyKuMH K
cpennnnbiM xpebTam. BmecTe ¢ KapTamu
CeIiCMHYECKHX CKOpOCTEll KapThl aiumy-
TanbHONH  AHU3OTPONHH  3IHAYMMTENLHO
YTOUHAKOT TEOPETHYECKHe MOJENH KOH-
BeKuHM B MauTHi. OHH, HANPpHMEp, NOKa-
3LIBAOT, YTO BEPXHAS MAHTHA MO/ LEHT-
pansHOi 4acTeio CesBepHoli AMEPHKH
TEUET C Uenepa Ha KOI', B TO BpEMHA Kak noa
CuOMpBIO TEYEHHE HMEET, NO-BHAHMOMY,
NPOTHBOMNOJIOKHOE HANPABJIEHHE.

Mbl MOXKEM M HHAY€ HCNOJbL30OBATh
CBOICTBO AHM30TPONHH MAHTHH: HA OA-
HO#t M TOM ke KapTe u3obpa3uTe obnacTH
C FOPH3OHTANBLHEIM TedeHHeM M 00MacTH

KAPTUHY TEYEHWUW B MaHTUM MOXKHO NOCTPOUTL, UCMONL3YA TOT DaKT, YTO MAHTWA

¢ BEPTHKANLHbIM TeueHueM, B ponunax Pa-
fleA YacTHIlbl BellecTBa konebnworcs B
BEPTHKANBLHOMN MIOCKOCTH, B BonHax JIs-
Ba — B rOpM30HTaIbHOM. B 0Bnactu, rae
KPHCTA/I/IBI  OPHEHTHPOBAHB!  YNOPAIO-
Y€HHO, CKOpoCTH BONIH Panes W Bonu Jla-
Ba, pacnpocTPaHAIOLLHXCS 110 OTHOMY Ny-
TH, HECKONBLKO oOTnuyawTcs. B uenom
CKOPOCTb rOPH3OHTANLHO NONAPH30BAH-
HbIX TMONepeYHbIX BONH JIsBa N0JkHA
6bITb Bonblle B 061aCTAX FOPHIOHTANL-
HBIX TeueHuit: «BpicTpBIe» OCH KpHCTan-
OB O/IMBMHA B Takoil obnacTH nexar B
NJOCKOCTH TEYEHHMA M COBMAnalwT C Ha-
npasjieHHeM Kosiebanuit yacTui no kpan-
Hell Mepe N8 HEeKOTOpsIX BOnH JlsBa,
npoxoasiikx yepes 3Ty obnacte. Haobo-
POT, CKOPOCTb BEPTHKA/IBLHO MOJIAPH30-
BaHHBIX BOMH Panes nonxkHa OviTh Oonb-
1€ B 30HaX BOCXOAALIMX WITH HUCXOASILINX
TEYEHH,

Kaptei, o6seaunsiome HHhopMaiio
0 «NONAPM3AUHOHHON AaHH3IOTPOINHH»
MaHTHH C JaHHBIMH O CEACMMYECKHX CKO-
POCTHX, YE€TKO BBIAB/AIOT Kak Tropsuue
BOCXONALIHE MOTOKH MOA CPEAHHHO-
OKeaHH4YEeCKHMH XxpebTaMu M KOHTHHEH-
TanbHBIMH PHOTAMH, TAK H HHCXOASALLNE
NOTOKH B 30HaX cyOOyKUMHM B 3ananHoil
yact Tuxoro okeana. CTonb *e SCHO

2HM30TPONHAa: CKOPOCThL CEMCMUYECKMX BONH 3aBUMCUT OT HanpaBNeHWA MX pacnpo-
CTPaHEeHWA W OT ux NonApusauumn. Tam, rae TeueHUe ropy3oHTanbHOe, FopU3OHTanLHo
nonspu3oBaHHbie BONHLI 1ABa pacnpocTpaHaoTca ObICTPeE, YeMm BONHbI Panes ¢ Bep-
TUKanbHbiM Hanpasnexuem konebavun. ObpaTHOe BepHO ANsA 06GnacTen ¢ BepTUKanb-
HbIMW Te4eHUsiMK. Ha kapTax NnoKasaHbl FOPAYME U XONOA[HbLIE aHOMANWK, NPUYEM-4aH-
Hble 06 aHU30TPONMM MCMONBL30BAHBI COBMECTHO C faHHLIMKW O CKOPOCTSAX: BEpTUKaNb-
HafA WTPUXOBKA O3HAYaeT BEPTMKaNbHOE TEYEeHME, NMOPM3oHTanbHas WTPUXOBKa — Te-
YeHWe B ropu3oHTanLHOM NNOCcKoCcTH. BepTukaneHebii pa3pea 3emnu (ceepxy) Bgons gy-
rv 60NLWOro Kpyra (ropu3oHTaNnbHas NMHUS B L{eHTPEe KapTel) MOKa3kiBaeT, Hanpumep,
4YTO TeMnepaTypHan aHomanus nog KpacHbiM MOpPEM NPOCTUPAETCA MO KpanHen mepe
Ao rnybuHel 350 kM. Ha rnybuHe 250 km (8 cepegiHe) oTheNbHbIE HYacTU CUCTEMBI
CPegvHHO-OKeaHu4eckMx xpebToB 3aMeTHbI N0 roOpAYMM BOCXOAAWMM TEHEHUAM, a B
3oHe cyDAyKLMM NOA 3anagHomn YacTeio TUXOro okeaHa BMgHa 06nacTb XONogHOro no-
rpyxawouweroca sewectsa. OgHaxko nog 4pyriMm oTpeskamMy cCpeguHHbIX xpebToB, Ha-
npuMep NoJ LeHTpansHoW YacTbio CpeguHHO-ATNaHTUYECKOTO XpebTa unu nog Kro-
3anagHon 4YacTbio MHRookeaHckoro xpebTa, TemnepaTypa HeBbicoka. Kaprta gns rny-
6u1HbI 100 KM (BHM3Y) NO3BONRAET NPEANONOXUTE, 4TO 3TK 0BNACTU NUTAIOTCA 32 CHET ro-
PU30OHTanbLHOro NepeHoca ropaYero BewecTsa Ha gaHHon rnybuHe. KapTbl NOCTPOEHb!
Ha OCHOBE uccnegoeaHun, koTopele nposenu A.-K. Hatad, W. HakaHucu v oguH U3 ag-
TOpoB (AHgepcoH) B KTH.

OHH YKa3blBalOT H Ha KpynmHOMaciuTad-
Hbili TOPH3OHTANbHBIN MEPEHOC FOPAYETO
M XOJIOAHOTO MaTepHana.

OTOABJIEHWA ceficMHYECKOI TOMO-

rpadun reoH3IuKH HE UMETH NPAMO-
ro cnocofa KapTHpPOBaHHS KOHBEKLMH B
ManTHH. Mcnonb3ys naHnble CETH cefic-
MHYECKHX CTAHLHIT B 30HAX, MOABEPXKEH~-
HBIX 3EMJIETPACEHHAM, OHH MOTJIH onpe-
NEeIHTb CPeAHHE 3HAYECHHA CeiCMHYECKHX
CKOpocTell, TEMNEpPaTypPbl H MIOTHOCTH
Ha Pa3/HYHbIX rAYOHHAX; NTHIUL B HEMHO-
FHX PervoHax yaasanoch BbIABHTH NPOTH-
WEHHBIE 30HLI TOPH3OHTA/ILHBIX BapHa-
uMi 3THX cBONCTB. [laHHble W METOObI
aHanu3a, HeobxoaHUMble A8 NOCTPOSHUA
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FOPU3OHTANBbHLIE TEYEHWA B BepxHel MaHTUK onpeaens-
I0TCA NO HanpaBnexHuio HawbbicTperwero pacnpocTpaHeHus
BONH Panes. EMy COOTBETCTBYET HanpaBneHWe OpPUeHTalL U
«ObICTPbIX» KpUcTannorpauyeckux ocen, CTPEMALMXCA Bbl-
CTPOMUTLCA NO Te4eHuio. HeoAHO3HAYHOCTL HanpaBNeHWA NOTo-

Ka (= 180°) MOXHO CHATL, AONYCTUB, H4TO TEYEHWE HanpaBneHo
OT 30H CYOAYKUMK (3y6yaTsie YyepHble NUHMM) K CPEefUHHBLIM
xpebTam (vepHbie niuHinm). Kapta noctpoeHa B KTU no gavHsIm
perncrpauuu BonH ¢ nepuogom 200 ¢, YYBCTBUTENLHLIM K OCO-
GEeHHOCTAM CTPOEHMA MaHTUK Ha rnybuHe oT 200 go 400 kM.

MHPOBBLIX KapT TOPH3OHTA/IBHLIX HEO-
HOpPOAHOCTE, OTCYTCTBOBANH.

He umes nauHbiX npsMbix Habmone-
HHil, HCCIeaOBaTeH U3B/IEKANH CBeIeHHS
0 MAHTHH KOCBEHHBIM MYTEM — H3 Hab-
noneHuit Ha noeepXxHocTH 3emnu. B oc-
HOBHOM aHaJIH3IMPOBA/INCL BapHALIHH CH-
71kl THXKECTH B COYETaHHHM C pebetoM no-
BepXHOCTH. (KHOANOCh, YTO TOPAYEMY
BOCXOALLEMY TEYEeHHIO B LIENIOM JOMXKHbI
OTBeYaTh AHOMAJbLHO BbICOKas CHNA TH-
XeCcTH H BO3BhILIEeHHEe penbeda. 3arso3n-
Kd, OIHAKO, B TOM, 4TO H CHJIA TRXKECTH, H
aHomanus penseda — 3TO pPEIYILTHPY-
rolMe QYHKUMH BapHallHH TUIOTHOCTH C
riny6unoin. JApyrumu cnosamu, Habnona-
HOLLHECA AHOMAJIHH CHIbI THMXKECTH HIH
YPOBHSA NMNOBEPXHOCTH MOTYT ObITh CBA3A-
HbI C RHOMATHAMH Macchl Ha MO0BIX Iy~
OGuHax #, Takum o6pa3oMm, He NO3BONAOT
OIHO3HAYHO  OMpeaesTh  AHOMAJIHH
MJIOTHOCTH, KOTOPbBIE H MOPOAKAAKOT KOH-
BEKLIHIO B MAHTHH.

Ileodbu3ukn npuoasanu Taxkxe O6onb-
IIOE 3HAYEHHE YNPOLUEHHBIM HYHC/IOBBIM
MonensiM KoupekunH. OIHHM M3 CylecT-
BEHHBIX YNPOLLUEHHIt B OONbILHHCTBE MO-
neneil ObINO HCNOIB30BAHKE TIPEACTABIE-
HHA O ABYMEPHOM XapakTepe KOHBEKTHB-
HOTO NOTOKA, KOra MaTepHaN ABHKETCA
TONBKO B OOHOH BEPTHKANLHOH NMIOCKO-
CTH — OT cpeanHHoro xpedTa Kk rnyboko-
BOAHOMY *en00y y NTOBEPXHOCTH H OT XKe-
noba k xpedbty B rnybune mautun. B
GONBIIMHCTBE HHCIEHHBLIX pacyeToB O0-
MyCKanoch Takxe, YTO BAIKOCTH, HIIH CO-
[POTHB/IEHHE TeYeHHK, OIHHAKOBa BO

BCeH MaHTHH. DTH NONYLIEHHA NPHHUMA-
JIMNCH OTHACTH MOTOMY, 4TO Bonee crnox-
Hble MOaeNnH TeueHuit TpedoBanu BeIYHC-
neHuit 3a npegenaMM  BOIMOXKHOCTEH
KpynHeiiux 3BM.

Hac ne yauenser, 4To peansHas KapTH-
Ha, KOTOPas BLIABMAETCA NPH ceilcmuue-
CKOM KapTHPOBaHHH MaHTHH, OKa3biBa-
eTcA HaMHOro Oonee cnoXXHOM, uem Ta,
KOTOPYI [OaBanu 3TH NPOCThie MOOENH.
Ilpesxae Bcero 3Ta KapTHHA OKa3bIBAETCH
TPEXMEPHOI: H XONOAHOE, W ropaYee Be-
LIECTBO TEYET B Pa3lHYHbIX FOPH30OH-
TalbHBLIX HANPABICHHAX, W CCTIPEOHHI»
(paspactanue nuTochepsl y MOBEPXHO-
cTH) 1 06paTHOE TeYeHHe B MAHTHH HHKO-
UM 0Bpa3oM He neXaT B OOHONW BepTH-
KaJbHOH MJOCKOCTH. TemmnepaTypHblie
AHOMAJIHH MO CPEAMHHO-OKEAHHYECKHMH
xpebramu, MO0 KOHTHHEHTAIBHBIMH
pHbTAMH H Oaxe Moa BYJKAHHYECKHMH
obnacTamMu MOryT ObITh NPOCAEKEHBI HA
Oonbuyro rnybHHY, ONHAKO OHH CABHHY-
Thl B CTOPOHY 1O OTHOLUEHHIO K CBOHM
MOBEPXHOCTHLIM MPOABICHHAM H HE MO-
ryT pacCMaTpHBAaTBLCA Kak MPOCThIE BEP-
THKANbLHBIE AKH/IbI NOOHHMAaROLeNics Mar-
Mbl. TemnepaTypHile aHomanuu 1 obyc-
JIOB/IEHHbLIE MMM BAPHALIMH MJIOTHOCTH 10
HEKOTOPOMH CTENEHH KOHTPOIHPYIOT NBH-
JKEHHE TIJIHT, 3 TEKTOHHMKA NJKHT B CBOK
ouepelb BJAMAET HA NOJOMKEHHE aHOMa-
JIMii: ¢ OOHOM CTOPOHBI CyOnykuns xonon-
HOM nuTocepsl MPHBOAMT K OXJaxie-
HHIO MAGHTHH, ¢ APYroil CTOPOHLI, MOLL-
Has KOHTHHEHTaJIbHAA nuTOoCchepa H30IH-
PYET HIKENEKALLYH MAHTHIO H BbI3LIBa-

€T €€ pa3orpeBaHue.

Kpome Toro, noa 6onbiuei 4acTsio no-
BEPXHOCTH 3eMJIH BONPEKH Npeanojioxe-
HHAM YHCJIEHHLIX Moaened noa nurocde-
poit obHapyxeH cnoil MaHTHH C HH3KOIN
BA3KOCTBIO. DTOT ocobeHnbiil ol ya-
CTHYHO YMEHBLUAET CLEIJIEHHE MEeXay
nauTol u MautHell. Heckonbko ner ua-
3an b. Xarep, koTopstii ceiiyac paborter B
KTH, u P. O’Koununenn us I'apeapna pac-
CUMTA/IH TEYEHHE C YYEeTOM BIHAHHSA OCO-
OeHHOro CnofA; Nnojy4YeHHas HMH KapTHHA
OTJ/IMYAETCA OT TEX, KOTOPhLIE AAKOT Npo-
CThbi€ MOIENH, H B LENOM COBMAadeT C Ha-
LIHMH KapTaMH FOPH3OHTAJILHBIX Teye-
HHI, NOCTPOCHHBIMH MO JAHHBLIM a3uMYy-
TanbHON aHH30TPONMHM.

EMCMHYECKAS Tomorpadus nomny-

cKaeT obpaileHne NpUHATON paHee no-
C/Ieq0OBaTe/IbHOCTH aHANH3a: BMECTO TO-
ro utoObl HAXOAHTH AHOMAJIMH TJIOTHO-
CTH B MAHTHH MO JAaHHLIM O MOJNIE CHIIb
THKECTH, MOKHO UCTIONB30BATH CelicMH-
YeCKHe JaHHbie O pacnpene/eHHH NJIoTHO-
cru ans obbsAcHeHus HaDMOnaeMbIx Ba-
puauuit cunbl TaXkecTH. OCHOBLIBAACH HA
pe3yibTaTax ABYX HE3aBHCHMBIX HCC/e-
noeaunit no Tomorpaduu — pabothi
Kmaiitona u P. Komepa i KTH, c onnoi
CTOpPOHBI, # paboTk! onHoro U3 Hac ([3e-
BOHCKOro) — ¢ Apyroii, Xarep H ero kon-
JIErH NMOKas3anM, YTo KpynHoMmaciitTabusle
BApHALMH TOMIA CHABI TsXecTH — 00-
LUHPHEIE TMONOXKHTENbHbIE AHOMAMHH B
LeHTpanbHON uacTH THXOro oxkeaHa M
AdpHke U OTpHUATE/IbHLIE AHOMAIHH B
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Kpyra. YcTaHoBKa HOBbIX CTaHUMIA, OCOGEHHO Ha HE OKEaHOB U
Ha OGonbwKx MNPOCTPAHCTBAX CylWW, BOAnKM OT 30H 3emne-
TPACEHWI, MO3BONKUT CrYCTUTHL CETKY NEepeceKkalowuxcs Tpace 1
YNYYWWTb paspewaoiyo cnocobHOCTL TOMOrpatum.

UMOPOBLIE CEMCMOIPA®bI (vepHbie TOUKM) PErUCTPURYIOT
ONVIHHOMEPUOAHBIE BOMHbLI, PACMpPOCTPaHAKWMWECA OT anu-
LeHTpa 3eMNeTPACEHUA (YBETHaR TOYKa) BAONb MEHLIWMX (BeT-
Hble nuHmK) v Gonblunx (cepbie NTuHMAM) OTPE3KOB gyr OonbWoro

MuguiickoMm okeane ©  AHTapKTH-
K€ — MOryT ObITb OTHECEHbl HA CueT
Conbiuux aHoOManuil NIOTHOCTH B HHXK-
He#l ManTuu. B To ke BpemMs HeGonbiume
Mo paiMepaM aHOMAHH MOJA CHIbLl TH-
KEeCTH, BEPOATHO, MOTYT, MO KpaiHel Me-
pe 4acTH4MHO, BO3HHKATH H3-3a BapHaumMii
MIOTHOCTH B BepxHei MauTu. Ha Hawnx
KapTax BHIHO, 4TO N0/ NONOXKHTENbHbI-
MH TPaBHTALMOHHBIMH AHOMANHAMH B
CesepHoii ATnanTuke (Mexny Mcnanau-
eil u Asopckumu octpoBamu), B KOxHoi
ATnanTtuke (BOKpyr octpoBoB TpucTau-
na-Kynes) ¥ B 1oro-3anaaHon sacty Uu-
auiickoro okeana (Mexxay Manarackapom
u Keprenenom) Ha rnyGuue 200 — 400 km
B MaHTHH HaxOONTCA «MEANIEHHLIE» OD-
JIACTH, OTBEYaKLLHE FOPAYHM, OBIOIIMM
BBEPX CTPY#AM, TaK HA3BIBAEMbIM “«IITHO-
Maxkam»; ropsiudil naoMaxk B BepXHEH
MAHTHH, BEPOATHO, HAaCTH4YHO OTBETCT-
BeH 33 TPaBMTALHOHHYIO aHOMAHK B
ueHTpaibHoil yacTh Tuxoro okeana, npo-
HCXOXIEHHE KOTOPO#H Xarep OTHOCHT Ha
cHeT HUKHEl MaHTHH. XOTH ropsuee Be-
LWECTBO UMEET MEHBLLUYIO NIOTHOCTh, 3TH
MJIIOMAaXH MOTYT CHHTATBCH NPHYHHOR
MOJIOKHUTENBHLIX TPABMTALHOHHBLIX AHO-
Majiui, NOCKOMbKY YBETHYHBAIOT BO3MbI-
MaHHe MOBEPXHOCTH W TeéM CaMbIiM MOI-
HHMAaIOT UEHTP TAMXKECTH NOI JaHHO#H 00-
JIaCThHO 3EMHOMH NMOBEPXHOCTH.

Monens, HCNONbL30OBAHHAN X3rEPOM
[UIS pacyeToB, NPeanonaraeT, 4To Norpy-
JKArOLLAACA B MAHTHIO THTOC(epa Koe-rae
MPOPLIBAET IPAHULY MEXKIY BEPXHER H
HIXKHel ManTHen. Bonpoc o ToM, MoxeT

JIM BelLeCTBO MepeTekaTh uepe3 3Ty rpa-
HULY HA ryOune 670 KM, HIIH XKe KOHBEK-
THBHAsA LUMPKYISALUMA B MAaHTHH pasnesns-
€TCA Ha [1B€ OTAENbHbIE AYEHKH, ABNACTCA
OHHM M3 LEHTpanbHbiX BONPOCOB B Feo-
¢usuke. Tomorpadmus euie He peluuna
storo cnopa. Kak noka3siBaioT Hallu
KapTel, B OAHHX O0nacTsx, TAKux, Kak
aHOMansHO ropsuas obnacTb Noa UeHT-
panbHo# yacTeio THXOro OKeaHa, npu ne-
pexoje yepe3 rpaHuiy Mexay BepxHell u
HHXKHEN MaHTHe# CBONHCTBA BELLECTBA W3-
MEHAOTCH HENpepLIBHO, B Apyrux obna-
CTAX 3aMeTHBLI HapylleHHs HenpepbiBHO-
cTi. bonee Toro, 3 OTCYTCTBHA pa3pbiBa
Ha TPaHHLE He CIIeayeT, 4TO MaTepHa ne-
peTeKaeT uepe3 rpPaHuLLy: HHKHAS MAHTHR
MOKeT NMPOCTO NOJAOTPEBaTh BEPXHION,
KaK Meyb MoJ0rpeBaeT ropilky — 3a cyeT
TennonpoBoaHocTH. K coxanenuio, rpa-
HHLIa MEXKIY BEPXHEN 1 HHXKHEH MaHTHeN
pacrnonaraeTcs Ha Takoil rnybume, rae
pa3peliaiomias  cnocobHocTe TOMOrpa-
thuu ¢ HCNONIb30BaHNEM KaK MOBEPXHOCT-
HBIX, TAK W OOBEMHBLIX BOMH HEBEHKA.
BbIX0n COCTOMT B NPOBENEHHH TOMOIpa-
(hHYeCKOro aHann3a Ha OCHOBE COYeTaHMA
0B0MX THNOB OaHHLIX; B HACTHOCTH, MO-
*KeT ObITh NoJ1e3eH aHaIN3 Tex 00bEMHbIX
BOJIH, MYTH KOTOPbIX NPOXOAAT ML Ye-
pe3 BEPXHIOK MaHTHIO — 3a cyYeT oTpa-
JKEHUS HITH NPENOMIEHHSA HA TPaHuLIe pa3-
nena Ha raybuse 670 KM WM HA OPYrHX
rpaHuuax.

XOT# nony4eHHble HAMH Pe3y/bTaThI
NOPa3sxuTeLHO OTIHYAKOTCA OT Pe3y/ibTa-
TOB «OOBIYHON» CENCMONOrUM, CyLIeCT-

BYIOLLAS PefKas ceTh UMPPOBLIX ceficMu-
YECKHX CTAHUMH HE NMO3BOJIAET NOBLICHTD
pazpewsaiouyro cnocobHoCTE TOMOrpa-
(1K NO NOBEPXHOCTHBIM BOJIHAM [1aXK€E B
npenenax BEPXHUX C/I0€B MAHTHH. 3akap-
THPOBaHbl MOTYT ObITh NKLLbL T€ aHOMA-
JIUM CKOpocTed, KoTopbie MO0 3axBaThi-
BalOT oueHb Oonblime oOnactu (paomny-
coM cabitie 2000 kM), mubo BeIpaxkeHbi
oueHb cunbHo. HenaeHo ceficMonoru u3
NATHOECATH C JIMIUHHM YHHBEPCHTETOB
obpa3zosanu OO0BeaHHEHHBIA HCCIeN0Ba-
TENLCKHA HWHCTHTYT N0 CEHCMONMOTHH
(Incorporated Research Institute for
Seismology — I[RIS), HekoMMmepueckyio
KOPNopaumio, HMEHLLYIO LEIbIo MOaep-
HH3HPOBaTh CTAHUMOHHOE obecneueHue
ceficmMonoruyeckux uccnegopanui. Ilo-
MHMO OPYIHX NpoekToB B nnaeel IRIS
BXOJMT KakK MOBbILIEHHE KAYeCcTsa, Tak
YBEJIHYEHHE KOJIHYECTBA UHGDPOBLIX AaH-
HBIX MYTEM YBENHYEHHA YHCTa UHPPOBBIX
ceficMHYeCKHX CTaHuMil no KpaiHeit mepe
10 100 ¢ 0IHOBPEMEHHBIM HCMOJIb30BAHH-
em okono 1000 mepeHOCHBIX celicMorpa-
tos. JdeTanbHoe u3yyeHue 30H cyOaykuuu
€ MOMOLLBK MEPEHOCHBIX ceficMorpadoB
B COYETAHHH C HCMOJIb30BAHHEM MHPORBOM
CHCTEMBI  CTAUMOHAPHBIX  UH(POBBIX
ceficMOMETPOBR MO3BoNMA0 Obl onpene-
JIUThb, HAMPHMEP, B CAMOM JTH JIeJIe JIHTOC-
(hepHble NIHTHI MOTPYXAOTCH B HHXK-
HIOK MaHTH0. HoBble cTauHoOHApHBIE B
MODHIIBHBIE CeilcMHYECKHE CTaHunH obec-
neyat 3HauMTenbHo Oonee petanbHoOEe
rnobanbHoe u3obpakeHHe MaHTHH U ee
Teyennit, hopmupyrowmx 06K 3emnu.
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XpAaw BbinonHAeT goopmoobpasyowyro QoyHKLYNIO B 3MOPUOHE,
a 3aTeM OropPHY PYHKUNIO B CGhOPMUPOBaBLIEMCS TENE.
B HacTosuee BpeMsi ero OCHOBHbIe cBoCcTBa —
MPOYHOCTh U yrpyrocTb — MOXKHO paccMaTpuBaTh
Ha MOeKynsiPHOM ypPOBHE, B CBETE TOHKOIO CTPOEHUS TKaHeu

YIWECTBYET TKaHb, KOTOpas Bbi-

MOJIHAET B OPraHHiMe BajKHeHlue

(YHKLHH, XOTA IHILIEHA OOJIBILIHHCT-
Ba NMPH3HAKOB, NPHCYLIHX OPYIHM TKa-
HAM: B HEll HET HH HEPBOB, HH KPOBEHOC-
HbIX COCYAOB, HH muMmdaTuueckol cHcTe-
Mbl. CBOCTBA TOl TKaHH ONpeaenAoT-
cA 0cODEHHOCTAMM HE COCTABMAIOILMX ee
KJIETOK, @ MPOAYKTOB MX CEKPEUHH — TH-
raHTCKHX MOJIEKY/I, KOTOPhIE HaKal/luBa-
KOTCA BOKDYI KJIETOK, CKadblBasCb B
CNOXHYIO C€Th, H 00Pa3yHOT MEXKIETOY-
Hoe BeinecTBo. Hexoropsie u3 Genkos,
BXOIALIMX B €r0 COCTAB, OTHOCATCH K YMC-
ny cambix GONBLILMX cpeln BooOLIe CHHTe-
3upyemMsbiX KneTkamn benkos. Kpome To-
ro, B MEXKJIETOUHOM BELLECTBE ITOMN TKa-
HH MHOTO BOOBI W €€ cBOMCTBA B 3HAYH-
TENLHON MEPE ONpenensroTcs HMEHHO
CTPYKTYPHPOBAHHOCTHLIO BO/bI.

JTa TKaHb — XPAlll, OCHOBHOM OHOMO-
rHYECKHIl MaTepHan, KOTOPbIi y4acTByeT
B cO3gaHuH (GOpMbl Tena, a 3aTeM Cly-
XKUT B HeM onopoii. B amOpuone xpaw 06-
pa3yeTt OCTOB, Ha KOTOpOM GOpPMHUDYIOT-
¢ BonblUKE KOCTH TEA, 332 HCKJIHOYEHHEM
KocTei#i yepena. [loTom B pacTyiueM opra-
HHM3Me xpsill obpasyer Tak HasbIBaeMmble
30HBI POCTA ¥ OCHOBAHHI KOCTei. B 3THX
YHACTKaX NPOUCXOIMT POCT KOCTEH B [L/TH-
HY, 4TO Kak Obl mpoaoskaer 3mMOpHo-
HaTbHBIE MpoLecchl. B TeueHue Beeil xu3-
HH OpraHu3Ma Xpslll CAYXHT Ha KOCTHX
NOKPbITHEM, KOTOPOE BbIJIEPKHBAET 1aB-
JIEHHE H CXKaTHe, a Kpome Toro, obecrneyu-
BaeT DecnpenATCTBEHHOE CKOMbKEHHE KO-
CTei OTHOCHMTENBLHO ApYr Apyra. XpAil
TAKX€ MIPaeT poJib aAMOPTH3IUPYHOLLEH
onopsl N8 KocTell no3soHouHuka. Ecnn
XK€ CIyyaeTcs nepenoM KOCTH, TO B Ta-
KOM MecTe cHauana obpasyercs Xxpsu,
KOTOPBIH JHILbL YEPE3 HEKOTOPOE BPeMS
3AMEHACTCA HOBOW KOCTBIO; ITO MOXKET
NPOMCXOAHTL B MobOOM BO3pacTe H ABIA-
eTcA Kak Obl KPaTKHM MOBTOPEHHEM 3M-
OpHOHAJILHBIX MPOLIECCOB.

H3yuenne xpsia He TOMLKO MO3BOMUT
BBLIACHHTbL XOO Pa3BHTHA OTAE/bHBLIX 4a-
CcTell Tena, HO MOMOXeT pa3obpaThcs H B
MpoLecce CTapeHus, a Takke B NpHpoae
tTakux Gonesnedt, kak ocreoapTpuT. OnuH
H3 ACMNEKTOB MCC/EJ0BAHHA — aHAIH3
MOJNEKYJIAPHOI CTPYKTYPBI XpAlla. 3TOT
BOMPOC O4Y€HL BAXEH, TaK Kak (yHKLHH

APHONIbA W. KATIJAH

xpsia — obpa3osaHue 0CTOBa, 3aMeEHsA-
€MOT0 BINOCIEACTBHH KOCTbIO, H COYNIEHE-
HHE KOCTEH — MOTYT ObiTh OOBACHEHBI
Tenepb, XOTA Obl 4ACTHYHO, HA MOJIEKY-
NPHOM YpPOBHe.

Xpslll COCTOMT H3 KINETOK — XOHAPO-
LUMTOB, B KOTOPBLIX CHHTE3IHPYIOTCH TH-
FaHTCKHE MOJIEKYNbl, HaKarIHBalOLLHecs
B MEXKIETOYHOM MpOCTpaHcTee M 00-
pa3yiolHe MeEXKKIeTOYHOE BELIECTRO.
Xumuyeckne H puanyeckne ocobeHHOCTH
Mosekyn o0ycnoBnuBalOT TakHe CBOMCT-
Ba XpsAlla, KaKk NPO4YHOCTh, T.e. Crocoo-
HOCTB pacnpenensTh Harpy3ky U He pas-
PLIBATBLCA, H YNPYrocTh, T.€. CNOCOO-
HOCTb BOCCTAHaBMMBAThL HCXOAHYHO op-
MY M CTPYKTYpPY nocie agedopMaimu.
[NpounocTero xpaw obnanaer Gnaropaps
KO/NNareHy — KeCTKMM, BBITAHYTBIM
CTPYKTYPaM W3 MakpOMOIEKY, OHH HMe-
KOTCA MOMMMO XpSilla B TakKHX OpraHax,
Kak KOXa, Jierkie, rnasa. YnpyrocTs Xps-
LY NPHAAKOT MOMEKYbI, NPHHALNEXKALLIHE
K OOLIMPHOI rpynne NPOTeOrNMHKAHOB.

Pas3Burue KOHe4YHoCTU

B 3MOpHoHe XpsAll BNEpBble MOABIAET-
Cf Ha TOM CTaoWM, KOraa HayHHaeTcs
poct koueuHoctei. Tlpoucxoout 3to
TOYHO «MNO pacnucaHuio»n. B 3auaTkax
KOHeyHocTel KypHHOro am0pHona (kypu-
Hblii 3MOpHOH — HauOonee ymoOHBIH
06bekT N5 Habmonenna) XpAll BOIHHKA-
€T 4epe3 YeThbipe ¢ NOJIOBUHON OHA nocne
Ha4ana HHKybauun. B 3TOT MOMEHT KNeT-
Ki Oynywmx KoHewHocTel B Mesonep-
Me — cpenHeM 3MOpHOHANBHOM cloe —
HeoOpaTHMO BCTYNAKOT Ha TOT HIIH HHOMH
H3 BO3MOXHBIX /18 HUX NyTeH Pa3BUTHA,
Kamaelii U3 KOTOPLIX BeneT K obpa3ora-
HHIO TKAHH OMpeaesieHHOro THNa — Xps-
i1a, KOCTHOR NHDOO coOenMHHTENbHOI.

Cynbsba K/1eTOK 3auaTka onpeiensercs
HECKOJIbKHMH (B OCHOBHOM BHELWHHMH M0
OTHOILEHHIO K CAMHM KJleTkaMm) dakTopa-
mH. HekoTopsie u3 HuX 00ycnoBneHbl
Pa3BUTHEM COCYAMCTON cucTemsl. [lep-
BOHAYa/IbHO 334aTOK KOHEYHOCTH KypH-
HOro 3mOpuoHa cHab)kaercs nNUTATENb-
HbIMH BEIECTBAMH Y€PE3 PAaBHOMEPHYIO
CETh KaNW/UIAPOB (CM. PHCYHOK Ha ¢. 32).

26

Bckope, ooHako, OOHH M3 KAMUANAPOB —
6nuke K LEHTPY 3ayaTka — yBeJH4YuBa-
€TCA. ITOT COCYa CTAaHeT TrfIaBHOI apTe-
pueil koneynocTH. OKOJIO HEro BCe Kanui-
NAPbI HCYE3AKOT, BO3IMOXKHO MOTOMY, 4TO
KJICTKH 3/1€Ch BbUIC/IAKOT BEUIECTBO, TOD-
MO3Aiuee npouece 0OpazoBaHKUA COCYIOB
(BackynApH3auuio). XpAll, NO-BHOAHMO-
MY, CONEPKHUT TAKOE BELLECTBO B TEYEHHE
BCel cBoeil xku3HH. McueaHoBenue kanun-
JIAPOB B LEHTPE 3a4aTka 3aBepllaeTca K
KOH1ly YETBEPTOro IHA Pa3BUTHR 3MOPH-
OHa, 3a 12 4 00 TOro, KaKk KNeTKH KOHe4-
HOCTH BCTYNAWT Ha nyTh auddepeHum-
poeku, ['NaBHas apTepus pa3seTBIACTCA
K nepudepus, odpaiys ClNOXKHYHO CeTh Ka-
nunaspos. Takum oOpazom, B 3auaTke
KOHEYHOCTH LeHTpalbHbie N nepudepuye-
CKHE KJIeTKH Mo-pas’HoMy cHabxkawTcs
AHTATENbHLIMH BeELIECTBAMH, KHCIOPO-
[OOM W APYTHMH COCAHHEHHAMM, LMPKYTH~
PYIOLLHMH B KPOBH. XPAlll Pa3BHBAETCA B
LEHTPaNLHON YacTH 3ayaTkKa, JHILIEHHOM
COCY/IOB.

B 1967 r. 3. Lipuianunr u s, paboTtas B
Vuusepcutere Bpauaeiica, npeanpuHamu
MONBLITKY HMHTHPOBAThL «MHKDOOKpPYXe-
HHE», MO BIMAHHEM KOTOPOrQ KJIeTKH
pa3BHBAlOLLErocA 3apoiblilia mepemeiua-
totca ¥ anddepenunpyrorcs. [epen Ha-
MM CTOSNIA 3a0a4Ya — HATH YC/I0BHSA, KO-
TOpsbie cnocobeTryioT anddepeHunposke
KJIETOK B XOHAPOUMTLI. bblno ycTaHosne-
HO, YTO ecnH eilie HenuddepeHHpPOBaH-
Hble ME30/epMalibHble K/IeTKM 3auaTka
KOHEYHOCTH KypuHOro sm0OpuoHa «noce-
ATb» Ha KYJIbTYPalibHbl€ YALIKH C BbICO-
KOW NIOTHOCTBHO (5 MIIH. KJIETOK Ha yall-
Ky aAHameTpom 35 Mm), TO BONBLUKHCTRO
KJIETOK TMPEBPATHTCA B XOHAPOUMTLI.
Ipu cpeaHeit NAOTHOCTH (2 MIIH. KJIETOK
Ha YallKy) XOHOPOLUHTOR NOYTH He obpa-
3yeTca. Kpome Toro, oka3anock, 4T el
HHKYOMPOBAaTbL KIJIETOMHYIO KYJIBTYPY €
BbLICOKOH MNJIOTHOCTBIO B MNPHCYTCTBHH
60bLLOIH KOHUEHTPAUMH KHCIOPOAa WM
HMKOTHHAMMAA, TO 3TO MPENATCTBYET
dopmupoBanuo xpsiua. HukoTHHamun
HHTEPECOBAll HAC NOTOMY, YTO OH conep-
WHTCA B IMOpHOHE. OH XPaHUTCH B KEJIT-
K€ siiila ¥ NocTynaeT K KOHEYHOCTHAM 4e-
Pe3 COCYAMCTYKO CHCTEMY. DTO COelHHe-
HHEC BIIHACT HA XHMHYCCKHE PCAKIIHH K3K B
UHTONA3Me, TaK i B fpe Me30/epPMallb-
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HBIX KJIETOK M TAkum 00pa3om Bo3meiicT-
BYET Ha npouecc auphepeHuHpPOBKH.

Henasno B moeit naGoparopuu B YHu-
sepcutere Keiiz-Bectepu-Puzeps  Obin
NPOBE/IEH PAI IKCNIEPHMEHTOB Ha HeaHpde-
PEHUHPOBAHHBLIX ME30JEPMANBHBIX K/eT-
Kax 3ayaTka KOHEYHOCTH KYPHHOIO 3M-
Opuona. B 0IHOM M3 ITHX IKCMEPHMEH-
TOB KO [IHY KyIbTYPanbHbIX yauek 6bina
XUMHUECKH NPHCOENHHEHA THalypOHOBas
kucrnota. [wanypoHoBas KHcrnoTa —
BaXXKHEHLUHA KOMNOHEHT MEKKIETOYHOTO
pelecTsa aMOpuoHanbHbIX TKaHedl. Ee
MOJIEKYNa npeacTasnaer coboi ANHHEYIO
Uenb W3 NOBTOPAIOLUHXCH AHCAXADHAHBIX
3BeHbEB. B cOCTAB KaX/1010 3BEHA BXOOAT
N-aueTHITIIOKO3aMIH M TJIHOKYPOHOBas
kucnora. CopepxaHHe THATYPOHOBO#H
KHCJIOTHI B TKAHSAX M3MEHSETCA MO Mepe
pa3BUTHA, HMTO, BO3IMOXHO, CBA3AHO C
npespaieniem HennddepeH UHPOBaHHbIX
cTPYKTYP B andbepeHunpOBaHHbIE TKAHH
H opransl. Ml nomelnany Me3onepMank-
Hbl€ KJIETKH 3a4aTKa KOHeYHOCTH KYPHHO-
7O 3MOpHOHA B HALLKH C FHATYDOHOBON
KHCIIOTOM Ha aHe. ITNOTHOCTL Ky/IbTYPBI
coctaBnsana 2 MIH. KINETOK Ha yawky. B
ITHX YCNIOBHAX OONBIUMHCTBO KJIETOK
NpeBpallanoch B XOHIPOLHTHI.

Takum obpa3zom, nis ouddepeHUHpPOB-
KM K/IETOK H3 3a4aTKa KOHEYHOCTH B KYJlb-
Type MMEKOT 3HaueHHe Takue (akTopsl,
Kak NMIIOTHOCTE «roceean KIIETOK,
CBOICTBA NOUIOKKH, HA KOTOPO# KIETKH
pacTyT, a TakKe COCTaB MUTATENbHOMN
cpeasl, OKpyXatoiei knetkn. Ewe onun
BHELUHMA AnA Knetok dhakTop 6uin 06Ha-
PYKEH B CHENyloleM 3KCHEPHMEHTE.
Knerku u3 3a4aTka KOHEYHOCTH KYPHHO-
ro aMOpHOHa B KynbType cO cpeadHet
MUIOTHOCTBIO HHKYOHPOBAIH B MPHCYTCT-
BHH IEMHHEPAIN30BaHHBIX KOCTEH BIpoc-
NIbIX JKHBOTHBIX HJIH 3KCTPAKTOB M3 HHX.
(Koctu nemunepanu3yiot, o6pabarbisas
X pa3baBneHHbIM PACTBOPOM KHMC/IOTHI,

PACNPELENEHUE XPHALA B ckenete ye-
noBeka (ssigenero yeerom). CywecTsyior
YeThIpe TUNa aToin TKkauu®. B ocToe Hoca
BxoauT Mopdronoruueckuin xpsuy (a); ero
chopma 3afana reHeTUYECKH U onpegens-
€T oopMy BCero oprada. [ina Mexno3so-
HOYHbIX [JUCKOB (b) XapakTepeH BONOKHU-
CThIA XpRAll, oTnuMyYamwmncs OGonbwon
npouHocTeio. CycTasel (¢) cogepxar cy-
CTaBHOM Xpsll, KOTOpkIA oBecneunsaer
CKONBXEHME KOCTEW OTHOCUTENLHO QPYr
Apyra, a kpome Toro, obnagaer ynpyroc-
Thio. B nepegHen YacTu rpyaHON KneTku
WMEETCH 3NacTUYECKUI XPAL, MO3BONAIO-
WK B HEMHOrO PacWUpATLECA NPU BARO-
xe. CBOWCTBa KaXAoro TUNa XpRuweson
TKaHu obycnoeneHbl 0COBEHHOCTAMKU ee
MONEeKyNnApPHOW CTPYKTYPbI.

* Mpepnaraeman asToOpoM Knaccudu-
Kauus XPALWEBOA TKAHU — HE EUHCTBEH-
Haf. Cm., Hanpumep,: Xam. A., Kopmak [I.
Tucronorus. B 5. — M.: Mup, 1983, 1. 3;
Muctonorus. Nog pegakuuwen B.I'. Enuce-
eBa un Aap. — M.. Meguuuna, 1972. —
lpum. nepes.
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XOHAOPOLUMWT — kneTka xpsWeBon TKaHu ianem’pouuaa MUKpodhoTorpachus; yrenm-
yeHue x 9000). BHyTPW KNeTKU BUAHO AQPO OKPYIrnon hopMbl, a BOKPYr HEro — BbITA-
HYTbIE, NMOXOXXKWe Ha Konbacku o6pasosaHuA, HasblBaeMble 3H4ONNA3MaTUYECKHUM pe-
TUKYNYMOM, MMEHHO Ha HUX MPOMUCXOQWT CUHTE3 Oenka. XOHAPOLMTbI CEKPETUPYIOT M1-
FaHTCKME MONEeKynkl, KOTOPLIE HaKannUBalOTCH BOKPYr KNETOK M o6pasylnT Mexkne-
TOYHOE BEWECTBO (OHD BLIFNAQMT Kak BOMNOK, OKPYXAIOWMA KNeTky).

MEXKKNETOYHOE BELWECTBO cocTouT n3
TUraHTCKUX MONEKYN, CEKPETUPYEMbIX XOH-
ApouuTamu. Beepxy — 3NEKTPOHHAA MUK-
podbotorpachua  (yeenudeHue x 61 000)
MEXXKNETOYHOTO BEWeCTBa U3 KynbTypbl
XOHOPOLUMTOB KypuHOro ambpuoHa (npe-
napart oOkpauweH anbLWaHoBLIM CUHWM).
MNpsAMbie NMHWK — 310 hnbpunne! KOANa-
reHa; TeMHbie Tenbuya — AedopMUpoBaH-
Hbleé Maccbl NpoTeornukada. Cneesa Mex-
KNEeTOYHOE BelecTBo U306paXkeHo cxema-
TUYECKU.

B pe3ylibTaTe 4ero u3 HUX YoanfioTca
kajbuuii B gocharsr.) B 3THX yCnoBHAX
KNETKH TaK)e NpeBpallanuch B XOHAPO-
LUHTHI.

Kak moxno nymars, npouecc audde-
PEHUHPOBKH KNETOK B XOHAPOLMTHI B
KY/ILTYPE MO BJIHAHHEM JeMHHepaIH3o-
BAHHOM KOCTH MJIH 3KCTPAkTOB M3 Hee
oueHb BIM3OK K TOMY, 4TO MPOMCXOIUT
[pH NepesloMax KOCTeil BO B3POC/IOM Op-
ranu3me. B wacTHocTH, MBI Npeanonara-
€M, 4TO B KOCTH CONEPKATCA BELIECTRaA,
KOTOpPBIE HANPABNKIOT KJIETKH M3 KpPOBe-
HOCHOI CHCTEMBI K MECTY MepesioMa s
€ro OMHCTKH, BEILECTBA, KOTOPbIE «CODH-
paoT» Heau(depeHUHPOBaHHBIE KIETKH
B TOBPEX/IEHHbIH yyacTOK, uToOBI OHM
Pa3iMHOKANNCL Tam, W BELIEeCTBa, KOTO-
pbi€ Bbi3bIBAIOT OH(dEPEHLHPOBKY ITHX
KNETOK B XOHAPOUMTHI. XOHAPOUHTHI 3a-
TEM MPOAYUHPYIOT XPALUEBOC MEXKKIe-
TOYHOE BELIECTBO, KOTOPOE 3anojiHAET
fIEPENIOM H COCIINHAET BMECTE OT/AEIbHbIE
dparmenTsl KocTH. B panbheiiluem, co-
r/laCHO MporpaMMe PpasBHTHA XpsAlLa,
MEKKJIETOUHOE BEUIeCTBO KalbUHHHPYeT-
CHl ¥ 3aTeM 3aMeLLaeTCA HOBOM XKH3IHeCno-
coBHOit KOCTHON TKaHbIO.

MonekynspHoe
CTpoeHune xpsuja

Monekynapubie KOMMOHEHThI XPALIA,
T.e. BEHIECTBA, KOTOPLIE, KaK Mbl 3HaeM
Tenepb, o0OOecNeYHBAIOT TMPOYHOCTE M
yIPYrocTh 3TOM TKAHH, H3Y4AKOT yiKe Do-
nee 100 ner. B 1837 r. M. Miwonnep noa-
sepran xpau o6paborke non GonblMM
[3B/IEHHEM W [OJIYYHJI B PACTBOPEHHOM
BH/IE BELLECTBO, KOTOPOE OH HA3BaN XOH-
opuaoM. Cnycra nonseka K. Kproxen-
Depr BeIOENIH OCHOBHOMN KOMITOHEHT XOH-
OPHHA H HAEHTHOUUMPOBAN €ro Kak XOH-
apouTHHCynbgar, 3atem 8 1955 r. 3. [13-
uacoH u K. Meitep u3 Konymbuiickoro
YHMBEPCHTETA MOKa3anu, 4To 3TO Belle-
CTBO ABJIAETCHA PA3HOBHAHOCTHIO MOJTHCA-
XapHaa: MOJIeKyNia XOHIPOHTHHCY Ib(aTa
npenctasnser coboil Lenb W3 NOBTOPAIO-
LUMXCA AHCcaxapHAHBIX 3BEHLEB, B HEl 4yepe-
OVIOTCA TIIFOKYPOHOBaA KHCIOTA M CYIlb-
thaTHoe npoussoaHoe N-aLeTHIranakrosa-
MHHA. XOHAPOHTHHCY/IL(HAT NPHCOSAHHEH
OMHHM M3 KOHLOB K AnHHHOMY Benky no-
CPeNCcTBOM CNELHaNnLHOrO CBA3LIBAKOLLIE-
r0 y4yacTKa — LEMOYKH M3 HeThipex
ocraTkoe caxapog. B 1964 r. [Ix. I'pero-
pu, T. Jlopent n J1. Ponen n3 Ynncane-
CKOTO YHMBEPCHTETa YCTaHOBWIH, HTO
YMACTOK CBA3LIBAHMA COCTOMT M3 MOC/e-
JOBATENBHO COENHHEHHBIX KCHNO3bI, KO-
Topas W B3aUMONEHCTBYET C OOHHM M3
OCTATKOB CepHHA MoneKkynbl Oenka, asyx
MONIEKYJl TAakTO3bl H [JIKOKYPOHOBOI
KHC/IOThI, KOTOPAs CBA3aHa ¢ OCTAJIbHOM
4acThI MOJIEKYNTBI XOHAPOMTHHCYIbaTa.

B 1953 r. 3. [asuaconom, K. Meiie-
pom, A. Jlunkepom i b. Baiiccmanom
ObII0  OXapakTepH3OBaHO, Npasna, 4a-
CTHYHO, €LUEe O/IHO BEIIECTBO W3 XPALLA.
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TOHKOE CTPOEHME NPOTEOIMNKAHA (anexTpoHHas MUKpO-
dotorpachusn; yeenudeHune x 57 000). Yepes ece none 3peHnA
NPOTAHYNack Uenb ruanypoHoBOM KUCNOThI. K Hen npucoegu-

3TO COENMHEHHE HA3IBAMH KepPATaHCY/b-
daToMm, U MEPBOHAYANBHO CYUTANOCH,
YTO OHO SIBJISETCH OTAETbHBIM KOMIOHE-
HTOM Xpsla. [Mo3nHee, ONHAKO, BHIACHH-
710Ch, YTO KepaTaHCYTbDAT CBA3AH C TEM
e UTHHHBLIM OenkoM, 4TO M XOHIPOH-
THHcyabsdar. Kepataucynedar — 23To
MONMCAXAPWL, COCTORALLIHI U3 YEPeayIOLLHX-
CA MOJeKyJl ranaktossl M cynbdarHoro
npoussoaHore N-alueTHATNIOKO3aMHHA.
BaxkHoe OTKpeITHE ObiIO COENAHO B
1969 r. crynentamu Pokdenneposckoro
yuusepcuTera B. Xackonnom u C. Caii-
nepoit. C noMoLLBH METOIOB, KOTOPLI-
MH NOJIL3YHOTCA NMPH H3YUEHHH HYKIIEHHO-
BbIX KMCIOT, WM YOanoch 3KCTParupo-
BaTh M3 XPALLA HEMOBPEKIAEHHBIMH TH-
TAHTCKHE MakpOMOJIEKyJibl, COMePKaLlue
xoHapouTHHcybhaT. Takue coeauHeHUA
Ha3LIBAKOT npoTeorfimkaHamu. O Hux
CTOMT NOTOBOPHUTE 0COBO: CTANO MOHAT-
HbIM, KakuM 00pa3oM MpOTEOrTHKaHb
obecrneunBaloT yNpyrocTe Xpsiua, v 3To
[I4€T HAM NPEKPACHBLIAl MPUMEP B3aHMO-
CBA3H MEXKIY CTPYKTYPO#t H (yHKuUMER.

Crpyktypa
npoTeornMKaHos

OcTOBOM NPOTEOr/IHKaHA B XPHAILE AB-
NAETCA MOJIEKyna THanypoHOBOH KHCO-
Tl (CM. pUCYHOK Ha ¢. 30—31). Ot Hee,
KaK OT CTBOJIA, OTXOAAT MOJUMENTHAHBIE
uenu BenkoB. DT OE/NKH OTHOCATCHA K
yucay Hanbonee KpynHbiX BoOOLIE cpean
CHHTE3UpYeMbIX B kyieTkax 6enkor: mose-
KynapHaa Macca ux — ot 250 Teic. mo
350 Thic. pansTOH. MHTepecen cmnocob
npucoenuHenun OENKOB K MoOneKyie rua-
nypoHoBo# kuciorsl., OOMH #3 KOHLUOB
nosunenTuaHOM uenu obpasyer rnobyny
maccoft 60 Teic. — 90 Teic. 3TOMN rNOGY-
1ot Genok ¥ CBA3AH C rHaNypPOHOBOMR KHC-,

NOTON, HO HEKOBAJIGHTHO, T.€. XHMHYe-
cKuX cBa3eil He obpasyetcsa. Mexay rno-
BYNAPHLIM KOHLIOM DEfIKa H YHaCTKOM TH-
aJ1yPOHOROI! KMC/TOThI, COCTOALLIHM U3 NA-
TH NHCAXAPHAHLIX 3BEHLEB, HMEETCH CTe-
puueckoe cootsercTBHE. Kpome Toro,
ecTh 0coDBIf DeNnokK ¢ MonekynapHoi mac-
coi 40 Teic.—60 ThIC., KOTOPBI TaKk #
Ha3bIBAKOT CBA3LIBAIOLINM; OH B3aHMO-
nelcTBYET M C rHanypoOHOBOH KHCIOTOM,
H ¢ BenkoM, cTabHUNU3HPYA CBA3L MEWAY
HHMH,

K kamnoi 1JHHHOR BeNKOBOA MOJIeKy-
Jieé B CBOKD O'le]JEﬂb !‘IDHCUCHHHEHO MHO-
HECTBO NOAMCAXAPHAHBIX Lened, no3To-
MY 3TH OeNKH Ha3bIBAKT LEHTPANbHbIMH,
HIIH CepOLEBHHHBIMH. ¥V BCeX UeHTpab-
HbIX DENKOB B MOJIEKYJIE MOXHO Bblje-
NUTB TPH 0012CTH, KOTOPLIE Pa3IH4AIOT-
¢A 110 NPHCOEAHHEHHbIM K HUM Monucaxa-
punam. INepsasa obnacTb BKAIOYAET [110-
EynsapHbilfl KOHEL, KOTOPLIM LEHTpaib-
HbIit DeNoK coeIHHACTCA C MONEKYJIoH ri-
anypoHoBoi KHCNoThl. C 3THM yHacTKOM
CBA3aHO CPaBHHTENLHO Maso noiaucaxa-
PHOHBIX UENeil — B OCHOBHOM Hebonb-
1LIHE OJIHrOcaxapHabl, NPHCOEOHHEHHBIC K
Genky N-riMKO3HOHBLIMH cBA3AMH. OHH
CXOHbI MO CTPYKTYPE ¢ TEMH MONHCcaxa-
pHOaMH, KOTODbIE BXOAAT B COCTAB MHO-
MX [Opyrux OenkoB, CEKpPEeTHPYEMBbIX
knerkamu. Crenyrowuas obnacts ropasno
Ooraue nonMcaxapuaaMH: B Heil MHOTro
KepaTaHcyibdaTta H HeDoNbLUKX onuroca-
X4PHAOB, COEAHHEHHBIX ¢ AMMHOKHCIIOT-
HbIMH ocTaTkami Benka O-rIHKO3NaHLI-
MH CBA3AMH (BOIMOXHO, 3TO HEHCNOb-
3JOBaHHbIE HAYallbHbIC YHACTKH /1A Lienei
keparancynsdara). Kaxnas nonucaxa-
PHOHAA LeNnb NPHCOEHHEHA K ONPe/IeNieH-
HOIl aMHHOKHCJIOTE LIeHTPansHOoro benka,
KaK MpaBH/IO, K CEPHHY MIIH TPEOHHHY.
Tpetbs 006n1acTh — MECTO AJIA XOHIPOH-
TuHCYNb(aTa. Kak yxe roeopunochb, B
KaxXA0# MOMNEKYy/ie XOHAPOUTHHCYIbhaTa

HeHbI MONEKYNb! LEHTPanbHbIX, WA CEPALEBUHHbIX, GENKOB, OT
KOTOPLIX B CBOIO OYEPEdb OTXOAAT MHOTOYMUCNEHHBLIE OTPOCT-
KW — NONUcaxapuiHeie Yenouku.

ecThk ocobas ceA3bIBAIOLLAN LENOYKa, B
CcOCTaB KOTOPOH BXOAAT KCHJIO3a, B3au-
MOIelCTBYIOIIAA € OCTAaTKOM CEpHHA
UEeHTpanLHOro Oesika, ABE MOMNEKYNbI ra-
NaKTO3bl H IIKOKYPOHOBas KHCIOTA.

B cunTe3€e caxapos M B npoueccax npu-
COENMHEHHA HX K UEHTpasibHbiM Oenkam
yuacteyeT 20—30 pasnuuubix ¢epmen-
TOB. [TpH cHHTE3e XOHAPOHTHHCYIbDATA,
HanpHMep, MPHCOEAWHEHHE KaXIoH mMOo-
JIEKYNIbl caxapa OCYLIECTBASETCS B pe-
JyneTaTe OTHENLHON depmeHTaTHBHON
peaxuun. OnuH GepMeHT KaTanuupyer
NPHCOENMHEHHE KCHII03bl K CEPHHY, ApPY-
roit — ranakTo3bl K KCHI03€, TPeThHit —
ranakTo3bl K ralakTose, a YeTBepThlilt —
FKOKYPOHOBOH KHMCIOTHI K [aNakTo3se.
Tak nonyyaerca cBA3bIBAOLLIMI YHACTOK.
Co cneayrolMX ABYX MONEKY B MOCneno-
BATEJILHOCTH HAa4YMHAETCA 4epenoBaHHe
CIKOKYPOHOBO# KHCnoThl 1 N-auetunra-
NaKTO3aMMHA; B 3TOM Y4acTBYHOT [1Ba 110-
ouepeano pabortarowmx gepmenta. INep-
BBIM MPHCOEAMHACTCA K CBAILIBAIOLLIEMY
yyacTKy N-aueTunranakTo3amiH, a K He-
MY — [JIIOKYpOHOBas Kuciota. Mexa-
HHIM OKOHYAHHSA CHHTE3a HEH3IBECTEH.
Hakoneu, «cynbbaTHpyIOLWHI» hepMenT
3aMEHRET OHY H3 THAPOKCHIIBHBIX FPYIN
(OH) B kaxnol monexkyne N-auerunra-
nakTo3aMHHA Ha cynbhaTHYK rpynny
SOZ . Cynbhat MOXKET 3aHUMATh B MOJTe-
Kyne caxapa 1u0o yeTBepTOe NOJIOKEHHE,
nubo wecToe, U cynbhaTHPYIOWHX hep-
MEHTOB [1BA: OfHH KaTalH3HPYeT BKIIKO-
uenue cynphaTHON rpynnsl B 4eTBEPTOE
NosI0)KeHHe, a Apyroi — B wectoe. B ue-
JIOM K UENH THANYPOHOBON KHCNOThI
MO¥eT npucoeanHaTses 0o 100 monekyn
LeHTPaibHbIX Denkor. B cBoro ouepens K
KaXKno# W3 HUX NpucoeauHAeTcs okono 50
ueneit keparaucynbdara U npumepso 100
MOJIEKYJ1 XOHAPOHTHHCYNbdaTa. O0wan
MOJIEKY/IAPHAA Macca MOHOMEPA MpOTeo-
r/IHKaHa, T.e. UeHTpanbHoro Genka ¢ Ko-
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BaJIEHTHO NPHCOENHHEHHBIMH LIENAMH 110-
nHcaxapMaos, cocraenger ot 1,5 o
2,5 MJIH. NanbTOH, a obluas Macca npoTe-
OrJMKaHa, T.e. BCEro arperata M3 MOHO-
MEPOB M FHAJYPOHOBOH KHCNOTBI, — [1€-
CATKH MUJJTHOHOB JaJ/IbTOH.

CowvcrBa
CTPYKTYPUpPOBaHHON BOAb!

Ilna NoOHHMAaHHUA CTPYKTYDHI THMIAHT-
CKOIl C/noXHON CceTH MNpOTEOrnuKaHa
OYeHb BAKHO TO, YTO MOJIEKYJIbI CaXapoB

B LeNnsX KeparaHcynb(hara ¥ XOHAPOH-
THHCYNbaTa HeCYyT OTpHUATENbHbINA
InexTPUYECKHi 3apsan. B kaxaom aucaxa-
PHOHOM 3BEHe XOHAPOUTHHCYIb(haTa, Ha-
npHMep, OOHH M3 CaxapoB, a HMEHHO
rOKYPOHOBAas KHC/IOTA, COMEPXHUT Kap-
Goxcunbryto rpynny (COO ™), a apyro#,
N-auerHnranakTo3’aMHH — cynbbaTHYIO
(SO3™). Takum 06pa3oM, NPOTEOrIMKaH
creyeT paccMaTpUBATEL Kak OYeHb Donb-
LIYI0, HO BBICOKO YNOPAOOYEHHYIO 00-
NIACTh EKTPOOTPHLIATENLHOCTH.
Monekyna Boabl — 3TO HeOONBIIOH
INEKTPHYECKHIl IUTMOMb; INIEKTPOHEI B HEH
CMellleHbl K aTOMY KHCIopona, Tak 4TO

TMANYPOHOBARA
KWUCNOTA ~
UEHTPANBbHbLIA
BENOK
/

CBA3LIBAIOWWIA

BONM3H HEr0 CKOHUEHTPHPOBAH OTPHUA-
TeNbHbIA 3apAl, a aTOMb! BOAOpPOAA He-
CYT MONOKHTENLHBIN 3apan. JneKTpo-
CTATHYECKHE CHIIbI I'IDHTR)KCHH‘!I HOTTaJ-
KHBAHHS ONpenensioT BlauMonelicTBHE
MOJIeKYNl BOAKI Mexay coboil, a Takxe ¢
NPYIrHMMH 3apsKeHHbIMH 4YacTHuamu. B
YACTHOCTH, BOKPYT 3MIEKTPHUYCCKOTrO 3apsi-
na sona obpa3yer MHOTOUMCIEHHBIE B3a-
HMOEACTBYHOLLHE MIOCKHE MITH chepuue-
CKHE CITOM; X YHCIIO 3aBHCHT OT BE/THYH-
Hbl 3apana. [lo3ToMmy npoTeoriMKaH
CTpYKTYpHpyeT Oonbiuoii 06veM BOILI,
Mo Macce HAMHOTO TpPEeBbILIANOLIMI ero
coberBennyro. Kpome Toro, sona 3ano-

0-ONUIrOCAXAPUA

KEPATAHCYNbL®AT

BENOK \Eﬁj y

CBRA3bIBAIOWWA

N-ONUrOCAXAPU]

BENOK

Asn ACNAPATAH )

Gal FANAKTO3A

GalNAc  N-ALEETUN-
FANAKTO3AMWH

GicNAc  N-AUETUR-
FMIOKO3AMUH

GluA FNIOKY POHOBAR

Man  MARHOSA

N ATOM A30TA

NeuNAc CWANOBAA KUCNOTA

0 ATOM KWUCNOPOAA

Ser CEPWH

Xyl KCUNO3A

A COO~-rPYNNA

® SOF-TPYNMA

TMANYPOHOBARA
— KWUCNOTA

/

UEHTPANBHbIA
BENOK

BENOK

N o M
GlcllNlAc Glcl:.IAc GIcPIMAc Glcll\lAc
Gal Gal Gal Gal
NeuhAc Neul‘NIAc NeuINAc NeulNAc

MONEKYNAPHASA CTPYKTYPA MPOTEOI NIMKAHA obycnoBnu-
BaeT ynpyrocTk XpAwa. Ha cxeme ssepxy u3oOpajkeHa LeHT-
pansHan uens NpoTeornukaHa — ruanypoHoBas Kucnota (cne-
8a). OHa COCTOMT M3 HepeAYIOWWXCA OCTATKOB MIOKyPOHOBOWM
KMCNOTbI U N-aueTunrnioko3ammia. OT 3TOM LeHTPanbHOM H-
TU OTXOARAT NONWMNENTUAHBIE LENW, HA3klBAEMbIE LEHTPaNbHbI-

MW, UNK CEpPALEEMHHBbIMK Genkamu. CBA3L MEXAY HUMK U T1a-
NYPOHOBOM KWUCNOTOM HEKOBANeHTHas, oHa cTabunuanpyercs
cneuwanbHbIM CBA3LIBaOWMM GenkoM. B cepauesuHHom Genke
MOJKHO BbIAENUTE TPU YacTu. K nepBon 4epes aToM asoTa npu-
COeAUHAITCA onurocaxapupbl. Co BTOpOA 4epes aToM KUcno-
popa CBA3aHbl MONEeKynsl Kepatadcynedara, npegcrasnsaioule-
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XPAL,

3

nHseT cBODOAHBIE OT MPOYMX MOJIEKYN
NMPOMEXYTEH B MEXKK/IETOYHOM BELLIECTBE
Xpaiia, nonobHo Bone B iopax rybku. Ta-
kUM 0Bpa3om, NpPOTEor/iHKaHbl Kak Ol
OpraHu3yioOT BOAY, ¥ B pe3y/ibTaTe OHA
CTAHOBHTCA MOMCTHHE OCHOBHBIM KOMIO-
HEHTOM XpsLla.

¥Ynpyrocte Xpsuia HenocpenacTBEHHO
CBfi3aHa CO CTPYKTYPHPOBAHHOCTbLI) BO-
nbl. Koraa xpsul HCnbIThIBAET AABJIEHHE,
BOAA BbITECHAETCA M3 obnacrell BOKpYr
cynbdatHbix B xapOOKCHABHBEIX Tpynn,
re ee ynepxusan ux 3apana. Ho B peayne-
Tare 3TH Ipynnbl cOMMKAKOTCA W CHITBI
OTTANKHBAHUA MEXIY WX OTPHLATENbHbI-

H

.

MH 3apsiaMH NPENATCTBYIOT AanbHele-
My cxaTHio Tkanu. Korna naeneHue wc-
ye3aeT, BOAA BO3BpALLAETCA Ha MpeXxHee
mecTo. KcraTi, ¥ nHTaHue XpAila B cy-
cTaBax Te/la OCYLUECTB/SAETCHA He uepe3
KPOBEHOCHbIE COCYbl — B XPSllle HX HET,
a Gnarogaps nepemMelieHHIo NpoNKuThIBa-
IOWIEH €ro JKHAKOCTH, MPOHCXOAALIEMY
BC/IE/ICTBHE CKATHA M paccnabrenns npu
OBHXXeHHH Tena. HeynuBuTensHo, 4To OoT
NITHTENBHOA HEMOABHIKHOCTH XPALL Cy-
CTaBOB MOPTHTCH, TAK KaK OH AeNaeTcs
TOHKHM M XPYNKHM,

B cocTaB MEXKIETOYHOTO BELLUECTBA
XPSiLlla BXOAHT HE TONBKO NMPOTEOrIHKaH,
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CBA3bIBAHWA
XOHAPOUTHUHCYNL®AT
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ro coboW noOCNegoBaTenbHOCTE 4YEpefayiouuxca OCTATKOB ranakrosbl

U N-

aueTunrniokosammHa. TpeTea oBnacTe — MECTO NPUCOEANHEHUA LIENEN XOHQPOUTUH-
cynedpara (B HEM YepeaylTCca rmIOKypoHoBas kKucnota U N-auetunranakrosamuH). B
L|enom NPOTeornuKaH HeceT BONkWOoM OTPULIATENbHEIA 3NEKTPUYECKUA 3aPKA U NOITO-
MY CTPYKTYpUpyeT Bogy. Korga xpsu McnbiTeIBAaET JaBneHUe, BOAa YXOAUT U3 TKaHU;
ecnu faBneHue UcyesaeT, Boga BO3BpalaeTcs v (hopma CTPYKTypbl BOCCTaHaBNUWBAETCH.

HO H kKomnareH. CoBCTBEHHO B UEOM
NPOTEOrJIHKaHa B OPraHH3IMe COMAEPMKHT-
cA MeHbllie, 4eM Konnaresa. Xots o6a Be-
LeCTBa NPOAYUMPYHOTCA XOHAPOLUHTAMH,
NPOLECChl HX CHHTE3a KOHTPOIHPYIOTCH
pa3HbIMH CHCTEMaMH.

Konnareny Bcerna npezuecTByeT npo-
Konnared. B atom Oenke, conepikailem
0k010 1100 aMHHOKHCIIOTHBLIX OCTATKOB,
Kakpas TpeTkd aMHMHOKHCIIOTA — [JIH-
uuH. [IpHMEpPHO TPeTh OCTANIbHBIX AMH-
HOKHCJIOT, PacnoNaralolluxca Mexay
OCTAaTKAMH [JIHIHHA, COCTABNAIOT NpO-
JIHH ¥ THAPOKCHINIPOJIHH, KOTOpPLIE B ApY-
rux Geykax BCTpeyalTCH PeNKo. ITH ABe
AMMHOKHCIOTHI OT/IMYAKOTCA KOMIMAaKT-
HOCTBIO H KCCTKOCTBLIO CTPOEHHMA W NO-
ITOMY XOPOILLUO NOAXOAAT Ans o6pa3opa-
HHA TYro 3aKkpydyeHHOM CNHPaIbHOMN

- CTPYKTYpPBI, Gnaronaps yemy u3 Npokon-

nareHa nojay4aeTcs KosiareH,

Konnaren dopmupyerca Tak. Buauane
NpOKO/IIareH CKPYYHBAETCH B KOMIAKT-
HYI0 M JKECTKYIO NIEBYIO CNIUPANb; 3aTeM, B
c/yyae TOro THMINAa KOJTareHa, KOTOopbiil
BXOAMT B COCTaB XpAlla, TPH TaKue CNH-
panu o6BENHHAIOTCH B NPaBYIO CYTNIEPCH-
pasib. ¥YKe BHE K/IeTKH KOHLbI OTASNTLHBIX
NPOKOJIIATEHOBBLIX MOJIEKY/l CKPEnIfioT-
cAa. B pesynbraTte obpa3zyercs CTepKHe-
nonobHas MakpoOMOJEKyJla OHaMETpPOM
1,4 uM u anuHoR 300 HM. Taxkwe makpo-
MOJIEKYJIbl 3aTeM coeauHsIoTca B Bosee
INIHHHbIE W TOJICTbiE BOJIOKHZ — (uob-
punnst, Mx auamerp sapeupyet ot 10 no
200 HM B 3aBHCHMOCTH OT TKaHH, B KOTO-
poll OHH HaxXoAsTCH.

IMpouHocTh xpsia obycnoeneHa HMeH-
HO 3ol dubpunnapHoii opranwszauuef
konnareHa. CeTb KojlareHOBeIX  (u-
Opunn B XpAule BBIMOAHACT TaAKYIO e
POfb, KaK M CTAIbHBIE NEPEKPLITHA 3/1a-
HusA. Mexay ¢pubpunnamu pacnonararoT-
Cfl MOHOMEPBI NPOTEOrHKAHA U CBA3bIBA-
owme Oenku; BMECTE ¢ ruanypoHosolt
KHcnoToll oHn 00pa3’yloT MakpoMoJieKy-
NSpHBIE arperaTsl, OKPYKEHHbIE BOJOIA.

Passutune xpsua

Jlo HacTOfALLEro BpPEMEHH HEMHOroe
ObITO HIBECTHO O TOM, KAKHE HIMEHEHHA
NPOUCXOAAT B XPALLE B TEUECHHUE JKH3HH H
KaK 3TH H3MCHCHHSA CBA3aHBI CO CTAPEHH-
€M OpraHH3Ma, B 4acTHOCTH ¢ 3abosieBa-
HuAMH cyctasoB. CoBmecTHo ¢ B. X>-
CKOJIJIOM H €ro COTpPyAHHKaMu 13 Haumo-
HAJIbHOr0 HHCTHTYTA CTOMATOJIOTHH MBI
NPOBENH HCCEN0BAHNSA, LEMbI0 KOTOPbIX
OBbINO H3ydEHHE CTPYKTYPBbl CEKpeTHpYe-
MbIX XOHAPOLMTAMH NPOTEOIIHKAHOB HA
pa3HbiX cTaauax pa3suTua. Mel pabora-
JIH Ha KYJIbTYPE KIeTOK M3 3a4aTKa KOHeu-
HOCTH KypHHOro 3mM0OpHoOHa, Tak KaK Ha
3ToM 00BexTe MOXHO Obizio HabmonaTe
MOSBJIEHHE TONLKO 4TO nHbbepeHunpo-
BABIUHXCA XOHAPOLUHTOB, HX pPa3iBHTHE,
MpeBpalleHue BO «B3POC/bIE» XOHIPOLH-
Thbi H, HAKOHELL, B «CTapble», HIIH «CTape-
ouHey. (3TH TEPMHHBI BifAThl B KaBblu-


http://www.sciam-magazine.narod.ru

32

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

B MUPE HAYKW-1984/N® 12

KH, BEIb KJETKH B KyIbTYPE «CTAperoT»
NOBOJIBHO OBICTPO — B TEUEHHE [ABYX-
Tpex Henenb. Kpome Toro, Henb3a cyH-
TaTh caMmo coboil pasyMelolHMce, YTO B
KYIbTYPE KJAETOK NMPOHCXOAMT B TOYHO-
CTH TO e camoe, 4TO H B HHTAKTHOMH TKa-
Hu.) Yepes onpeneneHHoe Bpems nociae
Hayana KyJIbTUBHPOBAHHSA KIIETKH MHKY-
OupoBa/ii B NMPHCYTCTBHEH COCOMHEHHI,
collepKalmx cynbhaTHbie CPYNIbI, Me-
YeHHbIE PAIHOAKTHBHLIM H3OTOIOM CEpPbl
355, MeTka BK/IIO4ANACH TOMBKO B CHHTE-
IHPYEMBIE KETKAMH [IPOTEOT/IHKAHBI.
Takum nyTeM Mbl POCACARIN NTpoLece
CHHTE3a NPOTEOrNHKAHOB BO BPEMEHH.
B toneko uto auddepeHunpoBaBlIRXCA

XOHAPOLMTAX CHHTE3HPYETCs NMpPOTEoriin-
KaH C O4eHb UTHHHBIMH LEnsAMH XOHAPO-
HTHHCYNbGATA — B cpelHeM B [Ba pa3a
anuHHee, ueM B Gomee cTaphiX KieTkax.
Kpome TOro, cpens HHX OTHOCHTENBHO
MHOTrO XOHApOUTHH-6-cynbdaTa. [To mepe
pa3iBUTHA N0JNA XOHOAPOMTHH-6-cynbdarTa
YMEHBLIACTCA, a XOHAPOHTHH-4-cynbda-
Ta COOTBETCTBEHHO yBenuuusaercs. Mi-
MEHAETCA CO BPEMEHEM M KepaTaHCy/ib-
that. B MOJIOABIX KJETKAaX €10 MOMEKYbl
OYeHb KOPOTKHE, CTaphle e KNeTKH CHH-
TE3UPYIOT ropa3no Dosee MIHHHBIE LENH
KepataHcynbhaTta. Takum obpaiom, anu-
Ha M XMMHYECKHIi cOCTaB MonHcaxapHa-
HBIX LENel NPOTEOrIMKaHa MEHAKOTCS Ha

e _.'.. 'ﬁ't °

AT N n...‘..

"oﬂ.

PA3BUTUE 3AHATKA KOHEYHOCTW kypuHoro amGpuoHa — NpumMep 3anporpaMmu-
POBaHHOW peErynauMmn NoRBNeHUs xpAwa. NepeoHayanbHO 3a4aTOK NPOHU3aH PaBHO-
MEPHOW CEThIO KaNUNNAPOB (a). 3aTemM 04MH K3 LiIeHTPankHeIX COCY0B YyBENUYMBAETCH,
npesBpawanch B rMaBHy0 apTEpPUIO KOHEYHOCTH (b), BOKPYr HEro cocyfibl MC4e3aT v
COXPaHRAIOTCA NUWb No nepudepuu(c). Xpal pasBMBAETCA B UEHTPaNsHON, NUWEHHOA
cocygoBs obnacTu. Mpoyecc pasBnTus xpala HaxoAuTcs B 0OPaTHON 3aBUCUMOCTH OT
PasBUTUA CUCTEMBI KPOBOCHAOXEHMS.

NPOTAXKEHHH [BYX-TPEX HEAE/b, B Teue-
HHE KOTOPBIX, COrnacHo caoeit nporpam-
ME pa3BHTHA, K/IETKH 3a4aTka KOHEYHO-
CTH NPEeBPAaLLAlOTcs H3 IMOPHOHATbHBIX
XOHAPOUMTOB B «CTaperouine», ApyruMu
C/I0BAMH, Ha pa3sHbIX CTAAHAX Pa3IBHTHA
MPOMCXOAWT CHHTE3 NPOTEOTTHKAHOB,
XMMHYECKasd CTPYKTYPa KOTOPbIX y¥Ke HC-
XOOHO pa3/inyKa, a He MOAHGHLIHDYETCHA B
MEXK/IETOYHOM BELLECTHE.

B 3awaTkax KoHeuHocTeit 3mOpHOHa
MPOLECC CTAPeHHs XOHAPOLMTOB 3aBep-
LIAETCS Ka/lbUWHHPDOBAHHEM XPALUIEBOTO
MEXKIETOYHOTO BELLECTBa, FHNepTpodH-
€#l H OTMHPaHHEM XOHIPOUHTOB, NMPOHHK-
HOBEHHEM B TKaHb KPOBEHOCHBIX COCYIOB
M, HAKOHEl, 3aMeHON XpALLEeBOH TKaHH
KOCTHBIMH KJETKaAMH H KOCTHBIM MEXK-
KJIETOYHBLIM BELLECTBOM, 0Opa3yomMcs
Ha MECTE OCHOBbI M3 OCTABLUETOCA MEWK-
KJIETOMHOIO BellecTBa XOHIIDOIIHTOB.
MoxHo npeanonararb, 4TO «B Mpea-
YYBCTBHH» 3aMelleHus runepTpodupo-
BAHHBIE XOHIPOUHTEI CHHTEIHPYIOT Npo-
TEOr/IMKAH, FHAYHTENIbHO OT/THHAKOLLIMIH-
CAl OT NPOTEOT/IHKaHa IPeNbIX XOHAPOLUH-
ToB. CyllleCTBEHHO, YTO €CTh ABHAA pa3-
HHLA MEXAY NporpaMMon 3amMellieHHs |
NPpOUECCOM Pa3BHTHA H CTAPEHHA XOH-
OPOUMTOB B KynbType. [leficTBUTENBHO, B
rUNEPTPOMHPOBAHHBIX XOHAPOLMTAX Le-
NMOYKH XOHAPOHTHHCYIbL(ATA ATHHHBIE H
HecyT cynbdarTHbie rpynnsl NPEUMyLLIECT-
BEHHO B LUECTOM NOMOKEHHH, 4TO Xapak-
TEPHO U1 MOMIOABIX XOHAPOLMTOB.

AHanorul nepexoay OT «MOJOALIX»
MPOTEOr/INKAHOB K «CTapbiM», KOTOPbIH
NMPOUCXOJIHT B KyJabTYpC KJIETOK M3 3auart-
Ka KOHEYHOCTH KypHHOro 3MOpHOHa,
MOJKHO YCMOTPETS B TO# pa3Huue, KOTo-
pas CYLUECTBYET MEXAY XPALIOM MOJO-
NbIX W CTapbiX ObIKOB. XOHAPOUMTHI, B3Si-
Thl€ H3 CYCTABHOrO XpALIA CTAPLIX XH-
BOTHBIX, CHHTE3UPYIOT Bosnice KOpOTKHE
uenu xXouapouTuHcynethara u Oonee
ANHHHBIE KepaTaucynbdara. To ke Ha-
6n01a10Ch M B CNyYae Ye0BEYECKHX XOH-
npounToB. CyUECTBYIOT TAKKE U «KPYI-
HoMmacluTabHbIe» pa3nnuns: y 6onee cTa-
PhIX XXHBOTHBIX NPOTEOrIHKAHbI MCHBILIE
1o pa3Mepy U CTPYKTYPHPYIOT BOKPYT ce-
65 MeHbllue BOABLI, B OCHOBHOM NMOTOMY,
YTO LENH XOHAPOMTHHCYIb(ATA Kopoye.

A cunTaro, 4TO 3TO, BOIMOKHO, O/IHA
H3 NPHYHH Pa3sBUTHA HEKOTOPLIX dopm
OCTeoapTPHTa y noXunbix moneii. B ca-
MOM [iefie, NPOTEOrNIMKaHbl, NPOAYLHPY-
€Mble  CTaperolMH  XOHAPOUMTAMH,
MEHBLUIE CTPYKTYPHPYHKOT BOAY, @ 3HAUNT,
XPALLl CTAHOBHTCH MeHee ynpyrum. B pe-
3yNbTaTe yXYALIAeTCA aMOPTH3ALMSA B CO-
4/IeHeHHAX KOCTel B cycTaBax. A Koraa
[aB/IEHHE, HCTIBITBHIBAEMOE XPALLIOM, Npe-
BBILLAET NPenest ero NPoYHoCTH, B TOYKaX
HaubonbILEro NaBjCHUA OH TPECKAeTCH,
OTO BOCIPHHHMAETCA HMYHHON CHCTe-
MOii KaK MOBpeXKIeHHE, H B TAKHX MeCTax
HAYHHAETCA BOCTANNUTENbHBIH Npouecc. B
KOHLIE KOHLIOB CYCTaB ONyXaeT W MOMAB/IsA-
10TcA GONIeIHEHHBIE CHMIITOMBI OCTECO-
apTpuTa.
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MoxHo nu oBpaTHTh MK 3aMeATHTL
pa3BUTHE OCTEOAPTPHTA, €C/IH CTHMYJTH-
pPOBaTh Pa3MHOXKEHHE MOJIOABLIX XOHIPO-
UWTOB B XpAll€ CYCTABOB, Bellb B 3TOM
cny4ae OyNyT CHHTE3MPOBATHCA NMPOTED-
rauMKanel, obnanaioume npexHe#d cno-
cobHOCTBIO CTPYKTYpHpPOBaTh Boay? ['n-
MoTe3a OMeHb NPUBJIEKATENbHAA, HO HCXO-
NIUT OHA, K COXKAJIEHHIO, H3 BECbMA YIIPO-

JEHb 0
1 MNH. KNETOK

LUEHHOTO npeacTasneHus 00 ocreoapTpu-
T€ ¥ pa3sBHTHH Xpsuwa. XOoTA H yAanock
pa3zobparbcs B npeBpallieHHH XOHIPOLIH-
Ta W3 «MOJIOIOrO» B «COCTAPHBLUHIACA» B
KYNbTYPE KN€TOK, 3TO BOBCE HE 03HA4YaeT,
4TO Mbl OBJIAE/IH KITKOYOM K MOHHMaHHIO
KH3IHEHHOTO LMK/1a XOHAPOLMTOB B Opra-
Hu3me. Camoe r1aBHOE, 10 CHX NMOP HE U3-
BECTHO, CKO/ILKO NMOKO/IEHHH XOHOPOLIH-

2 MNH. KNETOK

L@@@@@@J

Lca%@@@@@@e ®®@J

!

JEHb 1

TOB CMEHSAETCH B XPALLE B TCYEHHE KHIHH
KHBOTHOTO.

Ho MoXHO yTBEpXKOaThk, 4TO HIMCHSA-
IOLLMMCH XapakTepoM CHHTE3a IpoTeo-
rMTHKaHa XOHAPOUMTAMHM J1I0/DKHBI ynipaB-
NIATHL NO KpaitHeil Mepe Tpoe pa3nHuHbIX
Ononornyeckux uacos. [oBops 0 «uyacax»,
A UMEKO B BHAY TEMIbl Peajl3aluvy npo-
rpaMmbl ITHX H3IMeHeHuH nubo Temnbl

5 MNH. KNETOK
00000, 0ma0-®0
© o®0e%% % 0@
093%"09% e PO 0pe®

DUBPOBNACT

MBIWEYHBIE BONOKHA W
COEAMHUTENBHAR TKAHb

I
KOMNATEH

KOCTHAA TKAHb

cnown
COEAWHUTENLHOW
TKAHM

AWDOEPEHLIMPOBKA KNETOK B KY/IbTYPE Tkanu 3asucut
OT NNOTHOCTK KX «NOCEeBa» B KYNbTYpanbHbix Yawkax. Mpu Hua-
KOW NNOTHOCTW KNETKW pacnnacTbiBaKOTCA No AHy (cnesa) v
Gonblen YacTbio He KacalTca Apyr Apyra. Yepea Heckonbko
[ARER Pa3BUBAIOTCA MbIlEYHbIE BONOKHA U MEXXAY HUMUK Coefu-
HUTenbHas TKaHb. [py CpeaHen NNOTHOCTM NOCEeBa nony4aer-

CH, 4TO AHO HaWKM BLICTNAHO KNeTKkamu Hanofobue GynsiKHOR
MOCTOBOW (B yeHTpe). B aTux yCnoBuAX pasBUBAIOTCA KNETKK
KOCTHOM TKaHW U NPOUCXOAWUT MUHEPANU3ALIUA OKPYXaKWero
vx BewecTea. lNpu BLICOKOW NNOTHOCTU KNETKW HacnauweawTCcA
apyr Ha gpyra u gudpdepeHyunpyloTca B XOHAPOUUTLI (cnpasa).
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WiMeHeHHa Bcel Tkanu B uenom. Perynsa-
TOPHbIE MEXAHW3MBI, CKOPEe BCero, pas-
nuuHel. Hanpumep, BHYTpHKIeTO4YHas
perynsuus CHHTe3a NMPOTEeorJiHKaHa XOH-
OPOLMTAMH H PEryIALMA NPOAOIKHTE b~
HOCTH XKH3IHH XOHAPOLUKHTOB OCYLIECTB/IA~
KOTCSH, BEPOATHO, pa3HbiMi criocobami.
INepBbie yackl OTCYNTHLIBAKOT CBOE Bpe-
M ObICTPO; OHH KOHTPOMHPYIOT pa3BH-
THe XpALIEBOA TKaHH B 3IMOpHOHE, KOTO-
pas cIYXXHT OCHOBOI H 3aMelllaeTca Koc-
Tbi0. Bropeie yach! MOYT MEANIEHHO; B CO-
[JIaCHH B HUMM Xp#illl, HAaXoAAWMACS B po-
CTOBBIX IJIACTUHKAX MJTHHHBIX KOCTell Te-
na, obecneunBaeT ux yanuHeHue. Y ueno-
BEKa OHM OCTAHABIIMBAKOTCA HA BTOPOM
NEeCATWICTHH JKH3HH, TAK KaK POCT Tena
3akaHunBaeTca K 20 romam. PHTM TpeTs-
HMX 4aCOB — camblil MeTIeHHBIN; HX xoay
NOAYMHACTCA XPALL CYCTABOB. IDTH 4achl
BEAYT NporpaMMmy HiMeHeHHit BHoCHHTe-
334 HA NPOTAXKEHWH BCEH JKHU3HK OpPraHH3i-
Ma, y yenoseka — a0 60 net u Oonee.

[lBa akcnepumeHTa

Kak perynupyiotca camu uacei? [MbiTa-
Ack 0OPaTHTb WX XO4 M 3aNMyCTHTh BHOBL ¢

3AYATOK — |

KOHEYHOCTM o] L

HEAWO®OEPEHLMPOBAHHLIE
KNETKWA \
®
gj @® &
® @

©

A2

b

CaMoro Hayaia nporpamMmy pa3BHTHA
XPALUEBOI TKaHH, Mbl NPOBEIH ABa pas-
NHYHBIX 3KcnepumerTa. OcHOoBaHHeM 1A
NMEPBOTO MOCAYKHIO MNPEANOIOKEeHHE O
TOM, UTO MEXKKIETOYHOE BeLIeCTBO
KakuM-TO 00pa3om onpenenser pa3suTue
XOHAPOUMTOB. MBI B3S/H BOCBMHIHEB-
HYHO C BBICOKOH NIOTHOCTBIO KyAbTYPY
Me30NepMaNTbHBIX KIETOK W3 3auaTrka
KOHEYHOCTH KypHHOro mbpuona u, ob6-
paboras depMeHTaMH, Pa3pyluAIOLIHMH
Benku MeXKIeTOYHOIO BellecTBa, Bblje-
JIHH W3 Hee 3penble XOHAPOUHThl. M30-
JIHPOBaHHbBIE KNETKH ObiIM MocesHbl Ha
HOBBIE KYNbTypasbHble Yaiwlku. YToOmn
HACHTHOHUKPOBATE  MPOTEOT/IMKAHBI,
KINETKH HWHKYOHpOBaNH B INPHCYTCTBHH
cynbhaTHLIX PYNN, MeueHHBIX S, Bbio
NOKa3aHo, YTO XOHAPOLUMTHI NMPOAOIKa-
KOT CHHTE3UPOBaTh TAKHE XKe NPOTEOr K-
KaHbl, KaK ¥ 1o 06paboTku, U npoagonxa-
IOT pPa3BHUBATBLCA MO CBOell Nporpamme.
3HauuT, OTCYTCTBHE MEXKKIETOYHOINO Be-
LIECTBA HE 3CTABMNACT Yackl HATH ¢ Hayana.

Bo BTOpOM 3KCMEpHMMEHTE Mbl MbiTa-
JIHCh TOBAMATL HA XOI 4acOB, H3IMEHfs
MEXKKJIETOYHOe BeulecTBo. KyabTypy
knetok obpaboranu [B-ambennudepun-
KCHIIO3HAOM — MPOH3BOAHBIM KCHIIO3bI,

KOCTb M3
B3POCNOro
/ OPTAHW3MA

AEMUHEPANM3OBAHHAR —
KOCTb '
a c
3KCTPAKT
KOCTH
TMANYPOHOBASR '
KW
/CHOTﬁ N A\ \ rr
v/ Eﬁamnmunmuaj L}:n.mx_nmJ
Vv 4
XPALL xPaILY XPALY

BNUAHUE XUMHUYECKWX ATEHTOB HA ANOOEPEHLIMPOBKY knetok B XOHAPOLMU-
Thi. KNneTku 13 3a4yartka KOHEeYHOCTU KYPUHOro amMOpUOoHa BbinK NOCEAHLI HA KYNbLTY-
panbHbIe YalKy o cpefiHeR NNOTHOCTLIO. B NepBOM 3KCNEpUMEHTE (8) AHO YawKu Obl-
NO NOKPLITO rManypoHOBOM KUCNOTOW; KNETKWM Ha TAKoW NognoXkke gudpdepeHyuposa-
NUCh B XOHAPOUWUTLL. BOo BTOpOM 3KcnepumeHTe (b) M3 KOCTHU B3POCNOro XWUBOTHOIO
YAANUNM KansLWi U coocdaTel U KNETKK 3a4aTKa KOHEYHOCTHU MHKYOMpPOBanu ¢ OCTaB-
WHMMCH KOCTHbLIM BEWECTBOM, NPeXxae 4eM NOMECTUTh B KynbTypankHylo Yawky. U B
3TOM Cny4yae pa3BuBanuchk XOHAPOUMTEL B TpeTwem onkiTe (¢) KYnbLTYpYy KNeTok obpa-
GaTeiBaNW SKCTPaKTaMM M3 KOCTU. KNeTKKU TakKe CTaHOBUNUCHL XOHApouuTaMu. bea
OONONHUTENBHOW 06pabOTKY KNEeTKM 3a4aTKa KOHEeYHOCTU, MOCEeAHHbIE CO CpefHen
NNOTHOCTELIO, He AMdPepeHLMPYIOTCA B XOHAPOLMUTLI. CO CBOEH CTOPOHbI, IKCTPAKT U3
KOCTU MOXKET CTUMYNWPOBATEL ABE PA3NUYHBLIE KNETOYHLIE aKTUBHOCTU: PA3MHOXEHWE
KNeTok u guddepeHLUpPOBKY MX B XOHAPOLMThI.

KOTOpOE TMPOHHKAET B XOHAPOUMTHI H
KOHKYpHpYeT ¢ cyberparamu depmenTa,
KaTaIH3HPYIOWIEro NPHCOEIHHEHHE ra-
NAaKTO3bl K KCH/I03€, 33 CBA3bIBAHHE C
HuM. (Monekyna KcHno3bl B 3TOT MOMEHT
YK€ cBf3aHa C UEHTPanbHBIM Oenkom
npoTteornukana.) Takas obpaborka ue
NaeT 3aBepLUNTbCcA 00pa3zoBaHHIo LEnoy-
KH H3 4YeThipPeX caxapoOB, KOTOPOM XOH-
NPOHTHHCY/ILGMAT COEAMHAETCA C LEHT-
panbHbiM Benkom. Korga B XOHAPOUHT
NPoHHKaeT [(-amGennudepHaKcHIo3ua,
LienH XOHAPOHTHHCYML(ATA CBA3LIBAIOT-
Cf C HHM, a He BKJTI0YaloTCA B COCTaB Npo-
TEOrJIHKaHa. ITOT XOHAPOHTHHCYNbGAT
MOHO BBIAEAHTL M3 CPEdbl, OKPYKak-
wieit XOHAPOLMTHL,

Pe3ynbTaThl OKa3lanuch OHMEHb HHTE-
pecubiMH. Ecau KneTkH M3 3auaTka Ko-
HEYHOCTH KypuHoro »MOpHOHA, pacTy-
llie B KYIbTYPC C BBICOKOH NNOTHOCTbIO,
HenpepLIBHO MHKYOHpoBaTh ¢ [-amben-
AndEepHIKCHAO3NAOM, TO OHu Anddepen-
UHPYIOTCH B XOHAPOUMTHI, HO CHHTE3IHPO-
BaHHblE HWMM NPOTEOI/THKAHLI OKa3biBa-
HOTCA TMOYTH COBCEM JIHLIEHHBIMH XOH-
npoMTHHCYABGATA ¥ MO3ITOMY rOPAa3ao
MeHbllle o pa3Mepy, Yem obriuHbIe npo-
Teornukansl. M nonayuaercs, 4TO KNeTkH
He pa3deneHbl HOPMAIBHOH TOMLLEN MEXK-
KJAETOYHOTO BELIECTBA, a Haron3awnT
npyr sa npyra. B onpepenenusiii Mo-
MEHT, 2 HMEHHO Ha BOCBMO# IeHb pocTa
KYAbTYPBl, Mbl YOQAIHIH H3 Ccpeabl [3-
ambennudepHakcuaoua H HHKYOGHpoBa-
NI KAETKH B NPHCYTCTBHH PAIHOAKTHB-
HbIX cynbdaTheix rpynn. M onats okasza-
10Cb, YTO HOBOCHHTE3HPOBAHHBLIE TPO-
TeOrIMKaHbl He OT/IMYAIOTCA 10 CTPYKTY-
pe OT NPOTEOrNHKAHOB KOHTPOJIBHbIX
BOCBMUIHEBHBIX KNETOK. A Benb ob6pabo-
TaHHbIE KJIETKH HHKOT/1a HE CHHTE3HPOBa-
JIH HOPMAasibHble TMPOTEOT/IHKAHBI H HH-
KOT/la HE HaXxOJHJHCh B HOPMabHOM
MEXEKeTOuHoM Bellectee. Mx mertabo-
13M Obin HapyiieH HeOObIUHBIM BU3ICH-
CTBHEM, HO 4achl BCE PAaBHO aKKypaTHO
OTCYMTHIBA/IH CBOE BpeMs H B CHHTC3E
NPOTEOr/IHKAHOB TNPOMCXOAMIH  3anpo-
rpaMMHPOBaHHBIE HIMEHEHHA,

HecomHeHHO, XOHAPOLMTEI NpeTeprne-
BalOT HeoOpaTuMblC W3IMEHEHHA B XOIC
pa3BUTHA, TaK YTO ODBIMHO HCBO3IMOWKHO
HH 00paTHTh €ro NporpaMmy, Hi «BKJIKO-
YHTE» €€ C Kakol-TO NpOH3IBOMLHON, HE
HauanbHOM ToukH. DdhexTs TAMHAOMH-
Aa U APYrHX TepaToreHoB (BeweCcTs, Bbi-
3p1BAIOLIMX AeeKThI B pa3BuTHH 3MOpH-
OHa), NOX0XKe, NOATBEPKAAOT ITY TOUKY
3peHns. TanuaoMHa Bei3biBaeT Mopdo-
JIOrHYECKHE WIMEHCHHSA, OIHAKO JIOKA/b-
HBIE, T.€. BOKPYT HCKaXKeHHOM CTPYKTYPBI
NpouHe CTPYKTYPhI OCTAKTCA HOPMab-
HbIMH. Hanpumep, KHCTb H NIJIE40 MOTYT
ObITH HOPMAJILHBIMH, @ PYKa MEXAY HH-
MH — ypoanuBoil. OQueBHIHO, 3aKkinanka
PYKH, COTfIaCHO MpOrpamMme pa3lBUTHA,
NPOMCXOAKHIA B TOT MOMEHT, KOria Tepa-
TOreH NMPOHMK K KJAETOMHOMY annapary
cunTe3a Genka. [JelicTBHe TepaToreHa 3a-
TPOHYJI0 NpoLecc PaIBHTHA PYKH, HO Bhi-


http://www.sciam-magazine.narod.ru

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

XPALW

35

NOJIHEHHE MPOrpamMmbl NPOOOJIKANOCH,
TaK 4YTO, KaK TOMBKO Teparored Obin yaa-
ned, eopMHPOBANIACh HOPMANTbHAR KHCTh.

INpoTeornukansl, CHHTEIHPOBAHHbLIE B
TOT WK HHOHR MOMEHT BpEMEHH, CTaHO-
BATCA YACThi0 XPALIEBOA TKaHH, BCH
CTPYKTYPa KOTOPOH TakKe 3aBHCHT OT
BPEMEHH. DTO O3HAYaeT, 4TO CTPYKTypa
XpAlla ONpeaensAeTcs ABYMS BPEMEHHBI-
MH napameTpami. 3HAUHT, MAJIO HAOEK-
bl HA TO, YTO paiBHTHE OCTEOAPTPHTA
MOXHO OCTAHOBHTbB, €CJTH MOBTOPHO «3a-
CeMIWTh» KOMEHHBINl CycTaB MOJMOABLIMH
xoHapounTamu. HoOBBIE XOHOPOUMTSI,
KOHEYHO, CHHTE3HpOBaH Bl «Moronbie»
NPOTEOrJIHKaHbI, KOTOpPbie MOIIH Obl 06-
pa3oBaTh YNPYroe MEeXKIEeTOYHOE Bellle-
¢TB0. ONHAaKo OHK BKAKOYAIKHCH Dbl B cO-
CTaB yXKcC CNoXuBLLEACH TKaHH, KOoTOpana
JHAYHTE/IBHO HW3IMEHHNACh ¢ TeX Nop, Kak
cama Obina «Mononoiin.

IMpumep TaKOro cnyuas — MyTaHTHBIE
MbILLH, HA3bIBAEMbIE KOPOTKONANBIMH. Y
Hux nethexkten cynsdaTupyrowmil dep-
MEHT: OH He crocobeH NPHCOEAHHATH
cynwaTHbie rpynnbl, H3-3a 4€ro B M-
OpHOHANBHBIX NPOTEOTIHKAHAX OTCYTCT-
BYET TMONHOLEHHBLIH XOHOAPOMTHHCY/b-
tdat. B pesynbTarte pasBuBaeTCs HEHOD-
MATbHO MaseHbKHIA NJI0A C YPOILUTHBBIMH
KOHeuHocTAMH. [Tpennonoxum, y HoBoO-
POKIEHHOH MBILLH NMOABHTCA AKTHBHBII
thepment. OH ByaeT NPHCOCAHHATD CY/Tb-
tdaTHele rPYNnel K HOBOCHHTE3UPOBAH-
HBIM MONEKynamM npoteornukasna. Ho
ITHM MOJIEKYIAM MPHACTCS BKIMOMHTBLCA
B MEXK/IeTouHOe BelllecTBo, chopmupo-
BaBLLUCECA C MYTAHTHBLIMK MPOTEOr/IHKA-
HaMH H noTomy Donee noaxoasulee aAns
HHX, 2 HE 1A HOPMaNbHbIX IPOTEOITHKA-
HOB. YTOBBI ypoacTBO MBlLLEH HCNPaBK-
J10Ch, HYJKHO HAWTH cnocod nocTeneHHo
3aMeHHTh JedekTHbI (epMeHT Ha aK-
THBHBIH,

BnusaHune xpsua
Ha passuTne opraHnama

B npouecce 3aMeHbl XpAlla KOCTHIO B
pPa3BHBAIOLLIEMCSH OPraHH3Me NPOHCXOANT
KaTbUMHHPOBAHKE MEXKKIETOYHOTO Be-
uiecTsa W obpasosanue cocyaoB. MoxHo
AyMaThb, 4TO XpAlLl H KOCTHAaA TKaHb CO-
OepaT BewecTsa, riayboko BausouiHe
HA AOpYrHe TKaHu., 3Ty MHOEK CTOMT
B3AThb Ha BOOpYxeHue ang 6opubbl ¢ pas-
niyHpiMu Goneausamu. C ee nomMouibio
MOXHO Takxke pa3zobpartbcsi B nopsake
pa3BUTHA TKaHe# Tena.

PaccMOoTpHM  TOT  nopa3uMTeNbHbif
dakr, 4TO B HOpManbHOM, 340POBOM
XpALLEe OTCYTCTBYIOT COCyabl. B KypHHOM
MOPHOHE Te KNETKH, KOTOPBLIE CTaHyT
nociae auddepeHUNPOBKH XOHOPOUMTA-
MH, MOXKHO HAEHTHOHUHPOBATHL NOTOMY,
YTO Tam, 7€ OHW HAaXOAATCHA, — B LEHT-
pe pa3BHBAKOLLECHCA KOHEYHOCTH — HET
KPOBEHOCHBLIX cocyloB. B mnonHocTeiO
chOpMHPOBABIIEMCH OpPraHHM3Me CHTYya-

uMA BO MHOroMm cxonHasa. CoTpyaHHKH
Menuumnckoro komneaxa Pawa u Iap-
Bapackoi MeanuunHekoi wixonsl K. Keiot-
THep, P.Jizenwrein, H.Copaxkente n
M. donkman nokalanu, 4To B Xpslle Acit-
CTBHUTE/ILHO COOEPKHTCA Kakoe-To Be-
1ecTBO, cneuuuueckn TOpPMO3AUIEe
NPOHUKHOBEHHE B TKaHb KPOBEHOCHBIX
cocynoB. Cocyzbl TONLKO TOrAa BHEAPS-
JOTCH B XpAlll, KOraa nporpamMMa ero pas-
BHTHA BbINOJIHEHA, 2 XOHIPOLUHTEI CTAHO-
BATCH TUNepTpodHPOBAHHBIMH H OTMH-
paloT; BaCKY/IAPH3AUHA MNpealecTByeT
oBpa3oBaHHIO KOCTH.

IMpupona 3TOro BeulecTsa [0 CHX NOP
HE YCTAHOB/IEHA, M MCC/EOd0BaHHS TNPo-
nonxarwrca. Hanpumep, nonyuyaroT Ikc-
TPaKThl XpALEBOH TKaHK, QpakLHOHHPY-
0T HX H Kaxayro Qpakuuio npoBepsIOT,
yTo6bI HANTH Ty, KOTOPasA TOPMO3KT Ba-
ckynspu3zaunio. Mnentudukauns runore-
THUYECKOTO HHrHbUTOpa — OYEHB BaXKHas
janaya, B YaCTHOCTH B CBA3H C TEM, YTO
[nA pocTta onyxonu Heobxoawmo xopo-
uiee cHabxenue KpoBblo. BbITE MOXeT,
takTOp, BbINENEHHBIA M3 XpfAlla, OKa-
WeTcea cnocobHBIM HApYLWAaTh KpoBOcHab-
JKEHHME pacTyuleil onyxonH U NpPHBOOWTDL
TEeM CaMbIM K ee risbenu. 3THM BONPOCOM
jaHMMaloTca nabopaTopus MHOTHX YHH-
BepcuTeToB ¥ dupm. Vx yenwnus nanpas-
fIeHbl HA BbIJIENICHHE H OYHCTKY W3 XpALla
B3POCNOr0 OpraHu3ima CoeMHEHHH, KO-
TOpbie BAMANK Obl HA POCT M pa3iBUTHE
TKaHeil, a TaK)Ke Ha NaToNOrKYecKHe npo-
LECChI B HHX.

IMoxa uTO B pe3ynbTaTe H3YYEHHHA XPH-
LLIEBOI TKAHM CTa0 ACHO MO KpanHel me-
pe oaHO — u IMOBPHOHANIBHOE Pa3BHTHE
Xpsllla, H BO3PAaCcTHbIC H3IMEHEHHA €ro B
c()OPMHPOBABIUEMCH OPraHW3IMe 3aBHCAT
OT OAHOTHIHBIX 3aNMPOrPaMMHPOBAHHbIX
HW3MeHeHHuH, KOTOpbie NPOSABAAKOTCA B
MEXKJIETOMHOM BELIECTBE, NPOOYyLUHpYeE-
MOM XOHApouHTamu. B wacTHOCTH, pa3-
BHTHE M CTApeHHe Xpsllla OTPaXalT H3-
MEHEHHSA CHHTE3a NPOTEeor/MKaHOB, KO-
TOpbiE B KOHEYHOM CHETE KOHTPOJHpY-
IOTCA FeHETHYECKHM annapaToM.

Ceityac B nameil nabopatopuu Hccne-
NYIOTCA NPOTEOrHKaHbl, 0GHapyKeHHbIC
HaMH B MBILLLIAX W AaXe B MO3ry aMOpuo-
Ha. Ml npeanosaraem, 4TO 3TH NPOTEO-
[IHKaHbl, TaK CKa3aTh, pe3epBHPYIOT
NPOCTPAHCTBO, 3aN0HAR €ro CTPYKTYPH-
poBaHHOMN BORO#H, ANns TOro, 4TOOLI NOTOM
OHO HCNONBL30BANIOCh [UTA MOCTPOEHUS Op-
FaHOB H CTPYKTYpP HY¥HOH GopMmsl, Tou-
HO TakK e Kak xpsiil 3anonHser oobem, B
KOTOpOM 3aTeM GOpPMHPYIOTCA NIHHHBIE
kocti. Takum oBpa3zomM, H3yueHHE XpALLa
MPHBEJIO HAC K MOJENH, KOTOpas Nnomo-
WKET MOHATH MEXAHH3M, KOHTPOMHPYIO-
LMl pa3BUTHE B LIEOM.

B HacTosiee BpeMs LWHPOKO HCCaeay-
eTcs W npobnema crapenns. BoimoxHo,
M0OH, KOTOPLIE HE CTPaZaloT BO3PacT-
HbIMH 3aboneBaHuAMY CyCTaBOB, obnana-
IOT TakuMH HacneAcTBEHHbIMH OcobeH-
HOCTSMH, KOTOpbIC ONaroTBOpPHO BNHS-
10T Ha CTPYKTYPY XPRLla HIIH 3aMeIAIoT

XOIl 4acoB, ONMpeaensAioUIMX HIMEHEHHS B
HeM. [MoHAB cTpyKTYpPY 1 dyHKUNH XpsALA
Ha MONEKY/JAPHOM YPOBHE, Mbl, OBITb
MOET, HallleM CPeICTBO H3MEHATH Npo-
rpamMmy pasBHTHA OPraHiIMa TaK, 4Tobbl
€ro yracaHue Obis10 MeHee HeNPHATHBIM.

" V3damenscinbo

| MUP
- npediaaent;

A. Kosarne, I'. Mamp uop.
ONTUKA N CBA3b

Ilepeson ¢ pparuysckoro

Kuura npegcraenser cobom nep-
BOE B MWUPOBOW nuTepatype y4yed-
Hoe nocoBue No ONTUYECKOW BOMO-
KOHHOW CBA3U K ONTUYECKUM METO-
nam obpaboTtku wuHdopmaymn.
Bnepebie B OfHOWN KHUIE C efjUHbIX
MNo3wuL MM PacCMOTPEH BECkH KOM-
NNEKC BOMNPOCOB, CBA3AHHLIX C
aTton oGnacTeio 3HaHUA.

Copep)XaHue KHUru MOXHO yc-
NOBHO Pa3bMTb Ha ABse YacTu. MNep-
BafA 4acTb nocealleHa huanke pac-
NpoOCTpaHeHWA CBeTa Kak B OTKpPbI-
TOM NPOCTPAHCTBE, TaKk U B Ha-
NpaBnaoWKMx CcUCTeMax, Teopuu
ronorpacdum 1M onTu4eckon obpa- |
6oTKe MHDOPMaLMK CUCNONL30Ba- |
HUEM KaK KOrepeHTHOro, TakK u He-
KOrepeHTHOro CBeTa, pacnpoctpa-
HEHWIO CBETA B ONTUHECKMUX BONOK-
HaxX W M3MEPEHUIO UX XapakTepwu-
CTUK. BO BTOpPOM YacTu KHUIrK pac-
CMOTpeHbI (buanyecKue NpuHL MBI
CO3[aHUR 3NeMeHTHON 6a3bl ONTK-
YECKUX CUCTEM CBA3M (nasepbl, o-
TONPUEMHUKWU, MOOYNATOPLI CBETA
W ap.), a Takxke cnocobkl nepegaym |
UHbopMaUUK ONTUYECKUMU METO-
AaMK C UCNONL3OBAHMEM Kak aHa- |
NOroBkIX, TaK U LUPPOBLIX CROCO-
GoB.

KHUry oTnu4yaeT BbICOKMA Ha-
Y4YHBLIA M METOAWYECKWW YPOBEHb.
OHa Byfer noneaHa He TONbKo CTy-
[EHTaMm, acnupaHTam U npenopga-
BaTENAM, HO U UHMEHEPaM U Hayy-
HbIM COTPYAHWKAM, paGoTalownm B
obGnacTu ONTUYECKOW BONOKOHHOW
CBA3W M onTuYeckow o6paboTku
WHPOPMALMK MNK XEeNaKoWUM 03-
HaKOMWUTLCA C 3TOW HOBOW BypHO
| pa3sBUBaIOILEACH U NEePCNEKTUBHON

0BNACTLIO HAYKKU U TEXHUKW.

1984, 31 n. Llena 2 p. 50 k.
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Jrncmiion Bosnmuero

HabnwogeHnsa nany4yeHns 3Tom JBONHON 3B€34HOM CUCTEMBI
B MHGpaKpacHOM U yibTpaghnoneToBOM guanasoHax CrnekrTpa,
rnposefeHHbie BO BPeMs MnocrnegHero 3atMeHus,
rNo3BONAKOT MNPEeJNoONoIKNUTb, YTO 3aTMEBAIOWNIA OO bEKT —
3TO ropsaYas Monogas 3Besfa, OKpy»KeHHas 60nbwmnm o6n1aKkom
NbiNnn 1 rasa, KOTOPOE U NMNOPO[UNO ee

CEBEPHOrO MoNyillapHa Haa BOCTOY-

HbIM TOPH30HTOM MOXHO BHIETH
co3se3ane Bo3nuuero, KOTOpoe BOCXOANT
BCKOPE NOC/Ie 3aKaTa U JIEXKHT K CEBEPY OT
Opuona. Ipu nomoww npocroit 3se3in-
HOIl KapThl HETPYOHO OTBICKATH 3BE3NY
TpeTbeil BETHYMHBI, MOMEYEHHYKO B CO-
spe3aun  Bojnmuero OykBOH  «3ncH-
JIOH», — HEMHOIO K oro-ianaay or Ka-
nensisl, caMoit ApKoit 38e3asl B 310l 06-
nactu Heba. Ocenbro 1982 r. BHHMaTENDb-
HBIH uaﬁnmna'renh MOI 3aMETHTL, 4TO
Oncunod Bo3uuyero Hauana MemsIeHHO
TyckHeTb. K mexabpio Toro ke rona ee
HCXOHBIH O1eCK YMEHBLUNHIICA HAMNONOBH-
HY, H B TeueHHe noutH 1l mecsues oHa
0CTaBajachk 3Be3010# YeTBepTON BeTHYH-
Hbl. 3aTeM OHa NOCTENEHHO CTANAa ApYE M
K cepenuHe masn 1984 r. cHoBa mocTuraa
npeHei 3Be30HOH BeIHYHHBL.

Takoi Uk ocnabnenns U yBelHYeHHSA
Gnecka nosropsanca B XX B, 4eTkIpe paia
¢ OlMHAKOBBIMH MHTepBanamu B 27,1 ro-
na. Mexauusm, nexaluil B €ro ocHOBe,
Brepeble 0ObACHUN B 1904 r. HeMeuxui
acrpoHom [I'. Jlonenmopd. 3To sBne-
HHE — pe3ybTaT 3aTMEHHA NEPBHYHOM,
T.€. ApPKOH, BHAKWMOM 3BE€3/1bl HEBHAHUMBIM
«CMYTHHKOM»; BHAHMAA 3BE31a H e CINyT-
Huk 00pa3yloT NBOHHYIO CHCTEMYy, CBSi-
3aHHylo rpasutauueit. [MpoaomkuTens-
HOCTh UMKJa COOTBETCTBYeT opbHTanb-
HOMY nepHoay — caMoMmy IJIHHHOMY H3
H3IBECTHBIX CPEAH 3ATMCHHO-NIEPEMEHHBIX
3B€3/, HO TPyIdHee BCero oOBACHUTDH €ro
TEMHYIO cTaauio. Ee nnutTensHocTh no-
Ka3ibiBAET, YTO 3ATMEBAIOLUMIT O0BEKT
NoMmKeH ObITh OrpoMen: pa3mep 00BexTa,
cnocoBHOro Ha NOYTH OBYXTOAHYHOE 3a-
TMEHHE, OOMKeH PaBHATLCA TPHMEPHO
1500 conHeuHbiM pagHycaMm. XOTA Kax-
N0 3aTMEHHE H3IYYAIOCh HOBBIM NOKOJE-
HHEM ACTPOHOMOB INPH NOMOLLUM HOBBIX
Bee Bonee TouHbIX HabmopaTeNbHbIX Me-
TOJOB M Ha OCHOBE BCE ycCIOXKHfBLIefica
TEOPHH, NPHPOJAa 3aTMEBaKoLLEro 00LeKTa
octaeTca TaliHoil 3ncunon Bosuuuero.

3armenne 1982—1984 rr. Gwino nep-
BbIM, BO BPEM# KOTOPOIro 3Be3/ly MOXKHO
Obino Habnwopate €O CNYTHHKOB; 3TH
HabniofeHns PacliMpHIN HAILH 3HAHHA

BKOHL{E JileTa Ha CPEeIHHX WHpOoTax

MAPIFEPUTA XAK

06 Dncunon Bo3Huuero B nanbHeil yib-
TpathuonetroBoil obnacti. YTto kacaercs
OpPYroro KOHUA  3/1eKTPOMArHHTHOIO
cneKkTpa, TO HabmooeHus B HajbHeM
uHDpakpacHoM auana3zoHe NPOBOANIHCH
Ha TakHX MHCTPYMEHTax, Kak 3-
MeTpoBkii HH(pakpacHslil Teneckon Ha-
LHOHAILHOTO YNpPaB/IeHHA M0 a3POHABTH-
K€ H HCC/IeI0BAHKHIO KOCMHYECKOro npo-
crpanctBa (HACA) na sepuinne Mayna-
Kea na Iapalickux octposax. CoGpantbie
3a BpEeM#A NOCAEAHEro 3aTMEHHA NaHHbIE
ewue u3yuarotes u 6ynyT obeyxnarecs Ha
cneudansHol BeTpede B Tycowe (.
Apmu3ona) B svBape 1985 r. Onu nog-
TBEPXAAKOT MNPEXHHE CBHIAETENbLCTBA B
nonb3y TOro, 4TO JncuinoH Boinmue-
ro — yYHMKabHbll 00bekT B MneuHom
nyTH, H YK€ NO3BOMHIH OTOPOCHTL He-
CKOJILKO Mopaeneil, NpeoxeHHbIX paree
nna obbsacHenus HabmopeHuil. Tem ne
MeHee, pa3BuBas B KOMOMHHPYS HEKOTO-
pble npenbiayliHe MOAENH 3Be3Nbl, Te-
nepb MOXKHO NMPasnononodHO U I0BOJILHO
noapo6HO pactuHdpOoBaTh CNEKTPOCKO-
nudeckufl n doromMerpuueckuil «xkon»,
HOYLHHA K HAM OT 3Be3[bl C PACCTONHUA
1900 cB.neT.

CAMMX 1o cebe naHHbIX BH3YATBHBIX
Habnonenuii  3aTMEHHO-TIEpeMEHHOM
NBOHHON CHCTEMBI HET HHYET O HeoObIMHO-
ro. I'lo meHbLUel Mepe NONOBHHA 3BE3N B
MneyHoMm nyTH BXOAHT B CBA3aHHBIE rpa-
BHTaUHeH MBOHHBLIE CHCTEMBI, & MHOTHE
M3 3THX CHCTEM TaK OPHEHTHPOBAHbI B
NPOCTPAHCTBE OTHOCHTENBHO HAC, YTO HX
3BE€3/1bl NMEPHOOAMMECKH 3aTMEBAKOT OpPYT
npyra. Bece 3aTMeHHO-NepeMeHHbIe CHCTE-
Mbl — C/IMILUKOM YOaJIeHHBIC ODBEKTHI H
HE pa3pellaloTcs Ha OTOeNbHbIE KOMIIO-
HEHTBI, NOITOMY TaKasd CHCTEMa KameTCa
OnHHOYHOHN 3Be3/10H. ONHAKO 3aTMEHHE B
CHCTEME MOMET Bbi3bIBaTh NEpHOOHYE-
cKHe H3MeHeHHs OGnecka wHabnronaemoii
3Be3abl NoaobGHO Tomy, Kak Muraiot ta-
pPbl BCTPEYHOro aBTomoluis, Korga He-
BHOHMBI HOUBLIO MIELIEXON I'IEpeXOJIHT ne-
pen HUM 0pory.
Ocnabnenne 6necka Incunox Boinnue-
ro B Te€4eHNE NBYX MET CTANO JIHIUb Nep-
BbIM  CBHAETENLCTBOM  HeoOBbIYHOCTH
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9TOH CHCTEMBI — MOMHOE MNpeacrasie-
HHe O npobneme MoOryT nath TOABKO
cnexTpajibHble HccnegoBanus. Mimepss
NONEPOBCKOE CMELLEHHE CNEKTPabHBIX
MUHHA NepBHYHON 3BE3/1bI, MOXKHO Oonpe-
[NEeIHTh COCTABAAIOLIYIO €€ CKOPOCTH
B0 JIy4a 3penus ¢ 3eman Ha 3eesay. [lo
ITO# cocTaBnAoWEeR MOXKHO paccunTaTh
opOuTY nepBHYHOMN 3BE3/IbI BOKPYT LEHT-
pa Macc CHCTEMbI H OLEHHTH CBEPXY M
CcHM3y Maccy cnyTHuka. Cyas no xapakre-
pHMcTHKaM opbuTHI, Macca CnyTHHKA 3a-
KIKO4eHa B npefenax ot 4 no 15 conxeu-
HbIX MAacCC.

Y auBHTENBHO, YTO NPH TAKOH Macce U
OrPOMHBIX pa3mepax, onpeesieHHbIX Mo
IUTHTEJIBHOCTH 3aTMECHHA, CTIYTHHK HEb-
31 YBHOETb OaXke ¢ MOMOILLUbIO CaMbiX
Gonbumx Teneckonos. IlpH BTOpHYHOM
3aTMEHHH CNYTHHKA NepBH4HON 3BE3-
10# MOXKHO Ob1710 OBl pa3IHYHTL CIYTHHK
faxke Ha TPH 3BE3AHBIX BEHYHHbBI, HIH B
16 pa3 Gonee Tyck/ablil, 4eM nepBHYHAn
3Be3na. TaKOﬂ YYBCTBHTENBHOCTH MOXHO
NOCTHYbL TOMBKO B TOM C/yuyae, Koraa
MAOCKOCTh OpOMTHI CHCTEMBI NOYTH Na-
pannefnbHa Nydy 3peHus HaOnwonarens;
©C/TH HaK/IOH OpOMTHI TaKOB, YTO 3aTMe-
BalOLLAs NMepBHYHAN 3Be3/1a NIKIlb cllerka
«3ajeBaeT» AHCK CNYTHHKA, TO H Donee
ﬂpl(lllﬁ CNYTHHK MOXET OCTaAThLCA HC3aMe-
yeHHbIM. Ho B Habnionenusx ¢ HazeMHbIX
HHCTPYMEHTOB CNEKTP CNYTHHKA H [0 H
nocae 3aTMeHHA NMOJTHOCThIO NOAABJIAET-
Cfi CNEeKTPOM TMepBHYHON 3Be3anl. 3TO
JHAUMT, YTO CNYTHHK ciiabee nepBHyHON
3se3nbl no Onecky no KpaiiHellt mepe Ha
NBE 3BE3[1HbLIE BEJIHMHHBI.

MOXHO NpeanonokHThL, YTO CHEKTP
CNYTHUKA YIACTCA NOJYYHTH BO BpeMsA 3a-
TMEHHA UM NepBuuYHOil 3Be3asl. To, ¥4TO
HabnrooaeTca Ha camoM [erne, — OIHA H3
cambix BonbLIMX 3aranok u Hanbonee sp-
KO BhIpa)XeHHBIX 0cOOeHHOCTEH CHCTEMBI
Oncunon Bo3uuuero. JIHHHK B cnekTpe
CHCTEMBI BO BPEMS 3aTMEHHS TMOYTH He
OTNHYAIOTCA OT JIHHHIA, BHOMMBIX 00 H
nocjae 3aTMeHHsA. ITO Morno Obl 03Ha-
4aTh, 4T0 00a 06BEKTA CHCTEMBI TIPHHAL-
nexat K OOHOMY M TOMY JKe CeKTpalib-
HOMY KJIacCy H HMEIOT OJHHAKOBYH) Mo-
BEPXHOCTHYIO TEMIEPaTypy, HO Taxoe
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SrcunoH BO3HWYEIO

PAHHWE MOLOENW 3aTMeHHO-NepeMeHHON GBOVMHOW CUCTEMBI
3ncunoH Bo3Huuero gnA onucaHua 06 bEeKTa, KOTOPLIA CNOCOo-
GeH cOo3flaBaTh 3aTMEHME NPOOONMUTENBHOCTEIO NOYTK ABaro-
[a, HUKOrfa He nepexKpbiBas NONHOCTLIO CBET OT 3aTMEeBaeMomn
nepeUMYHON 3Be3fbl. Heobxogumo 6eino Tarwke 06 BACHUTL NO-
YT oguHakoBoe ocnabneHue ceeTa BO BCEM BUAMMOM Aunana-
30He. B ogHOM 13 caMeix yaadHeix paHHUX Mogenen npegnona-
ranock, 4To 3aTMeHue cosgaeTcA o6oNoOYKoOH M3 MOHM3OBAHHO-
rorasau cBOBOMHLIX ANEKTPOHOB, OKPY)KAKOWen ropAYMiA cnyT-
HUK, KOTOpbIA MOXHO HabniogaTe TONLKO B ynbTpaduoneTo-

BOW oBGnacTu (sBepxy); 3feck yaaneHa 4eTsepTs 060N0OYKM U No-
Ka3aHa NonoBuWHa AWCKa cnyTHWKA. B gpyrow pasHen mogenu
npepnonaranock, 4To 3aTMEBalOULee TENO — AUCK U3 NbINWUHOK,
CpeflHMIn OuaMeTp KOTOPbIX 3Ha4YyuTenbHo Oonbiwe ANWHLI BO-
NHbI MHPaKPaCHOTO u3ny4YeHusa (BHK3y). OH NOXOX Ha nbine-
BOW JWUCK, U3 KOTOPOro passmMnach CONHEYHan CUCTema; B Hero,
BO3MO>KHO, NOrpy><eHa npotoaeesfa. HegaeHue HabNAeHUs B
yneTpacdMoneToBol M MHpakpacHoOW o6NacTAX CNekTpa yka-
3LIBAIOT HATO, 4TO HX OffHA U3 ITUX MO ENEN HE MOXKET NMONHOC-
Thi0 OOBLACHUTE UMEIOWWECH faHHbIe.
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00BACHEHHE HE TOOHTCHA NOTOMY, YTO 10 H
nocse 3aTMEHHA CNYTHHK HabmiomaTe He
yaaeTcs.

[pyroe oObAcHEHHE COCTOHT B TOM,
YTO CNEKTP MEPBHMHOW 3BE3[bl BCEraa
MoxHO Habmwonats. Hanpumep, oHCK
NepBUYHOI 3BE3/IbI HE MNONMHOCTHIO 3aKPhI-
BAETCH CNYTHHKOM, HITH €€ 3aTMeBaeT 00-
JIAKO MbiJIH WK Ta3a, Yepe3 KOTOopoe npo-
HHKAET W3JIy4EHHEe [EPBHYHON 3Be3abl.
Kakyio Obi 43 Moaeneit Mbi HH NPHHANH,
€e cJieyeT coriaacoBaTh ¢ Tem (akTom,
YTO HHTEHCHBHOCTH H3/ly4aeMoro mnep-
BHYHOH 3Be300# cBeTa namaeTt BO Bpems
3aTMEHHA BO BCEX IMANMA30HAX M MOYTH He
3aBHCHT OT [/IHHBI BOJIHBI, HA KOTOpO#t
BeneTca Habmonenue.,

EM KE MOXHO ODBSCHHTD TAKOE YHH-

Ka/lbHOE coyeTaHHe HabnionaTenbHbIX
tdakto? Jhonennopd npeanonoxun,
YTO CNYTHHK HE 3Be3fa, a «poit» MeTeo-
PHTOB, O0OpaluarIUMXCA BOKPYr NepBHY-
HO#H 3Be3bl. B HECKONBKO H3IMEHEHHOM
BHIE 3TO MPEAnosOKeHHe CHOBA BbICKa-
3piBasock B 60-X ropax; HO BO BpeMeHa
Jhonennopda rurasTckas macca, KOTO-
pyl0 npuunocs Okl NpHNHCATHL MeTeo-
puTHOMY 00Onaky, ans OOMbLIKHCTBA ac-
TPOHOMOB Ka3ajach HenmpHemMneMoi.

B 1937 r. Ox. Koitnep, O. Ctpyse u
B. Ctpemrpen u3 Mepkckoit obcepsato-
PHH NPEIOKHIH MOIE/ib, OCHOBAHHYIO

Ha Habmiogenwsx 3aTmenus 1928 —
1930 rr. CornacHo HuX MOOENH, cnyT-
HHUK — 3TO OTpOMHas, HO Ype3BbIYaiHO
pa3spexeHHas ra3oBas Macca, Tak Haibl-
BaeMas [-3Be3na, YAcTHYHO NpoO3pauyHas
ons ceera. [lns cornacus BO3MOXHOI
Macchbl CMYTHHKA C MPOOOMAKHTEIbHOC-
Thi0 3aTMEHHs Taz go/mkeH OwiTh Ha-
CTONBKO pa3pPeXeHHbIM, YTO NPHLLIOCH
BBOAHTh MEXAHH3M [IJIA YMEHbLUEHHUA
Npo3payHOCTH [-3Be3bl.

3TOT MEXaHH3M AHANIOTHYEH TOMY, KO-
TOpLIf CcO3daeT 3eMHYK HOHOochepy.
ATOMBI BO BHELLIHHMX CMOSX 3BE€30bl AON-
#KHbl ObITb HOHH30BaHbl, T.€. JIHLUEHbI
OIHOTO MK HECKO/ILKHX 3M1eKTPOHOB noja
neficTBHEM YIbTPaHONETOBOro Hisayye-
uug nepeuuHoit 3Be3abi. CsoBonubie
3MEeKTPOHBbl PAcCEHBAIOT CBET HE3aBHCH-
MO OT €ro AJIHHbI BonHbl. [loaTomy, npo-
XoOof 4Yepe3 HOHW3OBaHHBLIA crnoil /-
3Be3abl, W3INIYYEHHE TMEPBHYHON 3BE3bI,
BHAMMOE H3 Haueh COMHEYHON CHCTEMBI,
ocnabnseTcs paBHOMEPHO BO BCex auana-
3oHax. [lpeanonaranock, 4TO Temnepa-
Typa I-3Be3ab1 pasHa npumepHo 700°C,
T.€. CIIHIUKOM Mana, 4TOOb! BHIHMOE H3-
sydeHHe Morsio OsiTe 0GHApYKEHO; ITHM
u 0OBAcHAETCA TOT haKkT, UTO CIYTHHUK HE
Habnionaerca.

OnMH K3 rIaBHBIX HENOCTATKOB MOE-
1M, npennoxexdHon B 1937 r., Gwin cBs-
3aH C TEM, YTO IAXKe CYLLIECTBOBAHHE CBO-
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KPUBAA BNECKA — rpacuk 3aBMCUMOCTU OT BPEMEHM UHTEHCUBHOCTU U3NYHEHWUA
(BMAMMON 3BE3AHON BENMYMHLI) 3NCUNOH Bosnuyero. Takada kKpuBas cTana nepesim
CBWOETenLCTBOM B NONbL3Y TOrO, 4TO 3Ta 3BE3fa ABNAETCA 3aTMEHHO-NEPEMEHHOM.
BHM3y CxemMaTU4eCKH M300paXkeHOo 3aTMEHME: HacTb UanyyYeHuna Bonee oTaaneHHoM U3
ABYX 3B€3[] CUCTEMbI NEPUOAUYECKU NEPEKPLIBAETCA OO BEKTOM, NEPECEKAOIWMUM NyY
3peHun C 3eMnu Ha OTAaneHHYIo 3Be3fy. Kpuean Bnecka nokasnigaeT, 4To BO BpeMs 3a-
TMEHUWA NONHLIN NOTOK Many4yeHus 3ncunoH Bosnuuero ymeHswaeTcs Ha 0,8 3BeagHom
BENWYMHBI, T.€. NPUMEPHO HaNOMOBUHY MO CPaBHEHUIO C ee BNeckoM BHe 3aTMEHUA.
Kaxxpas yacTHan dpasa saTMeHWA, BXOQ U Bbixog, AnNUTCA 192 gHA, a nonHan ca3aa, T.e.
nepuwop ero Haunbonswen rnybuHbl, npogomxaerca 330 gHen. [laHHble B3ATLI U3 MaMe-
peHuin, caenaHHbix BO BPEMA 3aTMeHuA 1982—1984 rr. HabniogaTenamu O6cepeaTto-
puu MonkuHca B ®eHukce (wT. ApusoHa) u AcTpoHomMueckon obGcepsaTtopum B Teep-

Hucnauge (Weeyun).

DonHBIX 2NIEKTPOHOB He MOXeT obecne-
YHTh YMEHBbIUEHHS CBETOBOrO NnOTOKAa BO
Bpems 3aTmenns. B 1954 r. 3. Konan u3
MaHuecTeEpPCKOro YHHBEPCHTETA NpPeano-
JKHJT 3aMEHNTD 3aTMEBAIOLLIEE TeNO KOJb-
LUOM TBEpObIX YacTHU HIH MBUIMHOK,
OKDYXAIOWMM  HEBHAHMYIO  3Be3dy-
cnyTHHK. Konblo cCY4MTAETCA 10CTATOHHO
MJIOCKHM, TAKHM, YTO €C/IH CMOTPETE Ha
HETO MpHMepHO CcOOKY, OHO 3acNOHAET
NHlb NOJIOBHHY BHAHMOIO NOJAYILAPHA
nepsruHoit 3Be3nnl. INosxke Konan npen-
NOJIOXKHM, YTO ITOT [IHCK OYEHB MOX0X HA
NPOTONNAHETHYXD TYMaHHOCTh — Bpa-
LLAKOLMACS QUCK M3 ra3a H nbiiK, U3 KO-
Toporo MoxeTt obpa3oBaTecs nnaHeTHAs
cucrema. M B 2710l MOnIeNH CNEKTP nep-
BHYHOI 3Be3bl Beerna Habnionaem, a 3a-
TMEBAKOLLEE TENO JHLIbL MOIJIOLIAeT ee
CBET H HE BHOCHT 3aMeTHOTIO BKIAla B U3-
JIy4CHHE CHCTEMBI.

I'louTH Bce acTPOHOMBI B MPHHLIMIE CO-
rnacHbl ¢ reOMeTpPHYECKON KapTHHOI, CO-
OTBETCTBYIOLER ABYM NOCIEOIHNM MoIe-
nam. Takum oDpa3oM, 3aTmesatolLLiee Te-
1o sensercs nubo nonynpospausoit 0bo-
NoyKoH, nornowarouei noJIoBHHY CBeTa
NepBHYHON 3Be3abl, MO0 MIOCKMM aHc-
KOM, MOKPbIBAIOLIHM JIHLIb NOTOBHHY €e
nonyuiapus. OOHAKO OBa INaBHbLIX BO-
npoca — KakOB COCTAaR 3aTMEBAIOLIEr0
BELIECTBA M KAKOBA NPHPOAa HEBHAHMMOIO
CryTHHKA — MOKa ocTaroTcA be3 oTeera.

3BECTHbI nuwub aBa Buaa BelllecTBa,

crnocoDHOro NOrnoOlATHL CBET HE3aBH-
CHMO OT AJTHHBI BOMHBL. M yXe ynomMHHa-
na, 4To ra3 u3 cBobOAHBIX INEKTPOHOB
MOXET OOMHAKOBO pacceMBaTh CBET Ha
BCEX ANMHHAX BONMH. Bropas «xaHomaaTty-
pa» — obnako nsiHHOK. Ecnu nnameTp
K20 MbUTHHKH CYLLIECTBEHHO NPEBOC-
XO[IUT [MHHBI BOJMH HH(PAKPACHOTO U BH-
OHMOTO IHANa3’oHOoB, TO NbifeBoe 00nako
Oyner nornowmwaTth H3/IY4EHHE HA Beex
NpHHUMAEMBIX AnuHax BosnH. CornacHo
HEKOTOPBIM MozesaM Sncunon Bosunue-
ro, B reOMETPHH KOTOPBIX COYETANOTCH
ofonouka M OHCK, OCHOBHOMH MPHYHHOM
3aTMEHHA CIYXHUT Mbllb.

OnHako NEeTANbHOE HW3IYUEHHE CMEeKT-
pPOB, MONYYEHHbIX BO BPeMA H BHE 3aTMe-
HHS, He COOTBETCTBYET 3TOMY NpPEAnoo-
#eHuio. CrnexkTpbl NO3BONAIOT NPOBECTH
TOHKOE, HO YeTKOE pa3jinyHe MeXIy cBe-
TOM, PacCeAHHBIM 3aTMEBAIOLLIHM TEJIOM,
M CBETOM, KOTOpbIHl HOET OT NepBHYHOI
3Be3abl Ha 3emmio BecnpensTCTBEHHO.
CriexTp nepBH4HON 3Be3/bl MpeAcTaBns-
eT coboit Habop TeMHbIX THHHMA noraoLIe-
Hu1sA Ha hoHe u3nyyaemMoro ceera, obpasy-
IOLIETO KOHTHHYYM CNEKTPATbHbIX LiBe-
TOB. JIMHHH NOTNOLEHHA ODYCIIOBIEHbI
BO30Y)KmeHnemM aTomMoB GoToHamu B do-
Toc(hepe — BHewnedt, BuauMOIl obonou-
ke 3se3abl. [1o 3aKoHaM KBAHTOBO# Mexa-
HHKH aTOMbI MOTYT B0O30YXKOaThesl NHILbL
[0 onpenencHHbIX, THCKPETHBIX JHepre-
THYECKHX YPOBHeil, Tak 4yTO H pacxoaye-
Mas Ha uX BO3DyxIeHne dHeprusa N0MKHa
NPHHHMATb JHCKPETHLIE 3HAYEHHA, COOT-
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BEeTCTBYIOLIHE [IONYCTHMBIM YPOBHSAM
BO30YKaeHHUS. I‘lo;'rm:iy (DOTOHBI C 3TH-
MH OHCKPETHBIMH 3HAYEHHAMH 3IHEPIHH
NornoLaroTCcs, a OCTANbHbIE MPONYyCKa-
OTCHA; B pe3ynbTaTe BOIHHKACT CTEKTP
NOrJOWEeHHs, XapaKTePHLIH QI8 aTOMOB,
cocTaBasowmnx gorocdepy.

Ecnu OBl yacTe HInyyaemoro 3Be3noi
cBeTa Npoxoauna yepes oDOMOUKY MITH
AOMCK M3 MbUIH, TO CBET paccenBascs Obi
BO BeeX Hanpasnenusx. CnexTp paccess-
HOro ceeta Obin Obl NOYTH TAKHM XKe, KaK
M Yy NEepBHYHON 3Be3nwl, Habmonaemof
BHE 3aTMeHHs. 3Be3anl B ABOIHOMN cHCTe-
M€, KaKk NpaBHIO, BPalIAOTCA BOKPYT
cBOMX ocefi H 0DpalaTea BOKpyr obuwe-
ro LEHTPAa Macc B ONHHAKOBOM HamnpasJie-
HHM — WIH [0 4acoBOil CTpenke, WM
npotus Hee. Ecnu 3armesaioluee Te-
1o — obonovka WM OMCK, TO OHO TOXKE
JON’KHO BPAaLIATLCA, H BO BpEM#A BXoJa B
3aTMEHHE HENOCPENCTBEHHO Mepel ero
nonuoil da3zoil Ta yacTe 0DONOYKH HITH
JIHCKa, KOTOpas 3ac/iOHSET TNEPBHYHYIO
3B€31y, BPALLAETCA 10 HaNpaBIeHHIO OT
nabmopartens (cMm. pHcyHok Ha c. 40).
[Mo3TOMY /THHNHN NOTJIOLWEHHS PACCEAHHO-
ro ceerta capuraroTcs 3a cuer 3ddexra
Honnepa K KpacHOMY KOHLY CNEKTpa.

Bo Bpems BeiXxoaa W3 3aTMEHHA, HENo-
CpeACTBEHHO BCJled 3a ero nonxoil dasoii,
apdexT nporuBononoken. Ta yacTs 060-
JIOYKH HMIIH AHCKA, KOTOpas 3aciioHAeT
riepBHYHYIO 3Be3/ly, Bpaluaercs K Habmo-
JIaTeNo, H paccesHHbI CBET MCIBITHIBA-
eT (puoNeToBOE NONJIEPOBCKOE CMELLICHHE.
Bo BpemMs nonHo# ¢asbl cMELLEHHE OT-
CYTCTBYET, NOCKOBLKY NEPBHYHYIO 3BE3 Y
3aTMEBACT LEHTPA/bHAasA 4acTb 000M0UKH
HITH IMCKA ¢ HY/IeBO# cocTasnsioei cko-
POCTH BpallEHHs BIOJbL Jiyda 3PEHHA.
Habnmonaemelil cnekTp — pe3ynbTaT Ha-
JIOXKEHHA JIBYX KOMIOHEHTOB: CHEeKTpa
paccesHHOTrO CBETa H CNeKTpa cBeTa, 1o-
CTHTaIoLLErO 3eMITH HEMOCPENCTBEHHO OT
nepeuuHOl 3Be3nwl Gea paccesuns. [Mo3-
TOMY HE3aJoJNro 40 M cpa3y nocjue non-
HOM da3sl 3aTMEHHS JTHHHH MOTJIOLIEHHSA
NEePBHYHOMN 3BE3fIbI AONKHBLI OBITH He-
CKOJILKO YIIHPEHbLI B HANpasneHHH aonJe-
POBCKOTO CMEILEHHS, 2 Pa3HOCTh HHTEH-
CHBHOCTH CBeTa B camoOil TeMHOH yacTH
JIHHHH H B OKPYKalollleM €€ KOHTHHYYMe
NO/IKHA YMEHBIUHTBLCH.

Ecnu xe cBeT NepBHYHON 3BE30bI NMPO-
XOOUT CKBO3b ra3 W3 cBOOONHBIX IIEKTPO-
HOB, TO Hab/monaeMelft CIIEKTP HEMHOTO
ycnoxusercs. CBeT He NpocTOo paccenBa-
eTCA MEKTPOHAMH — OH TAKXKE H3IMEHS-
€TCA, NPOXONsA Yepe3 rai, coCTOALMHA H3
HOHH30BaHHBIX ATOMOB. ITOT ra3 u ¢o-
Tocthepa mnepBHYHO 3BE3NBI COCTOAT
NPHMEPHO H3 ONMHAKOBBIX aTOMOB; ra3
TOXe nornowaeT GOTOHbI, ATHHA BOJTHbI
KOTOPBIX COOTBETCTBYET HEKOTOPBIM
IHEPreTHYECKHM YPOBHAM BO30YyKIOeH-
HBIX AaTOMOB. BO3HHKalOWME NPH ITOM
JIHHHH TOIJIOLIEHHS HAKNIANbIBAKOTCA Ha
CMIEKTP M3JIy4eHNs, NOCTHraKoILero 3em-
JIH HENOCPEACTBEHHO OT NEPBHYHON 3BE3-
Abl.
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ANVHA BONHbI, A

PA3HOCTb MEXXKAY 3BE3HOW BENUYMHOW 3ncunoH BosHUuero 4o 3aTMEHUA 1 BO
Bpemsi 3aTMEHWUs NOKas3aHa KPUBOW YepHoro yeeta. B 6nuxHen yneTpacuoneToBon
obnacTtu mexay 1600 1 3000 A aTa BenuumnHa konebnetca ot 0,8 go 13ge3gHON BENUYM-
Hbl, T.e. Gneck MeHseTcA B 2—2,5 pasa. OgHako B ganbHen ynbTpacuoneTosoi obna-
CTW, Ha ANrHax BONH kopode 1600 A, oHa He npeBocxoauT 0,2 3BE3AHON BENWYUHBI, T €.
Gneck MeHAETCH NpUMepHO B 1,2 pasa. Ha Takux KOPOTKWUX BONHAX U3NYy4YEeHUE NepBuy-
HOW 3Be3f1bl HE3HAYWUTENbHO W BNUAHKE 3aTMeHUA HeBenuko. Mpu aTom HabnogaeTcs
CBET ropAYero CnyTHUKA, KOTOPLIN BO BPEMSA 3aTMEHWA HAXOAUTCA BNEpeau 1 nanyya-
€T B OCHOBHOM B fanbHew yneTpacuonetoBon obnactu. MNokazaHa Takxe 3aBuCH-
MOCTE OT ANUHBI BONHbI PA3HOCTW MEXAY 3BE34HbIMW BENUYMHAMK, HabNIOAaBWMMUCH
B ABa pasHbIX MOMEHTA nepep 3aTMEHUEM (YBeTHan Kpuseas). Ha anuHax sonH Gonble
~ 1700 A 6Gneck cUCTEMbl MOYTM MOCTORHHLIA, OfHAKO HA MEHbWMX ANMHAX BONH
3Be3Haf BENUYMHA MEHAETCA BO BPEMEHM, YTO YKa3biBaeT Ha NPUCYILYI0 CnyTHUKY

COOCTBEHHYIO NEPEMEHHOCTb.

B peaynbTaTe BO Bpems nonHoi dasst
3JaTMEHHS JIHHHH NOTJIOILIEHHA B CrieKTpe
YCHAMBAKOTCH (TEMHEIOT N0 CPABHEHHIO ¢
OKPYaIOUWHM KOHTHHYYMOM). [1pH BXO-
O¢ W BBIXOOE€ M3 3aTMEHHA JTHHHH NOrno-
wexns B 0000OYKe MIIH ra3oBOM [HCKE,
KaK M NPH NPOXOXKIEHHUH CBETa Yepes Mbl-
neBoe 0bNako, npeTeprneBaoT A0NIEPOB-
cKoe cMeuwlenre. B couetannu ¢ gonsne-
pOBCKHM CMELLICHHEM YCHJICHHE JIHHHH Yya-
CTO NPHBOAMT K TOMY, YTO OHa pacllen-
NAETCH HA [1BA Y3KNX nuka. Pa3nBoeHHbie
/MIHHHH B CHNEKTPE MNOTJIOLIEHHA CBHe-
TeNbCTBYIOT O HaJH4YHM pacceHBaroLledi
ceeT 0DONOUKM MM OHCKA; CMELlEeHHBIe
KOMIOHEHTHI JIHHHIT 00pa3yloT Tak Ha3bi-
BaeMblii cniekTp 0B6omouKH.

HHHH B cnexktpe Incunod Boluuue-

TO, CMeLleHHbIe 3a cueT apdexTa don-
nepa, owinu 3ameuensl Jlronenaopdom B
1901 r. ¥ cTanu XOpOLIO H3IBECTHBLI NIOCIE
3atmennd 1928—1930 rr. DTH THHHH YCH-
NeHbl, YTO CBA3AHO CO cNeKTpoM 06onoy-
KM, 2 MHOTHE H3 HHX HMEIOT [Ba Y3KHX NH-
Ka NpH BXoje M Bbixoze u3 3atmenns. [Mo-
3TOMY Mpeanoaaranock, YTO 3aTMEHHE
NEePBUYHOI 3B€311bl BbIIbIBAETCH Ia3oM, a
HE MbINbIO.

Hanueie o 3atmeHnn 1928—1930 rr.
OYEHb XOPOLUO MOATBEPAHIH 3TOT Bbl-
Bos. CTpyBe OGHAPYXKHUII, 4TO HEKOTOPLIE
JIMHHH TOTJIOIUEHHSA, COOTBETCTBYIOLLHE
BO30YXIeHHIO aTOMOB Ha bornee BLICOKHE
JIHEPTeTHUECKHUE YPOBHH, HE YCHJIMBAKOTCH
npH NosaHo#H dase 3aTMeHus U He pacliern-
NRI0TCR HA nyOneTsl BO BpeMs €ro yacTt-

HbIX ¢a3. Hanpumep, He obHapyxunoch
KOMMOHEHTa crekTpa obonouky y rony-
6oft nmuuum ¢ anunHol BonHbl 4481 A on-
HOKPATHO HOHH30BaHHOTO Maruus. Ecnn
Obl 3aTMeBalolllee TENO MOJIHOCTHIO CO-
CTOAJIO H3 NbLAK, TO ronybas nuHus Mar-
HHA HWMena Obl J0MIEPOBCKOE CMELLIEHHe
3a cyeT 000IOUKH HITH ANCKA M H3IMEHeHHe
ee (opmel Habmonanoce Bbl B cnekTpe.
OnHaKko ecny NepBHYHYIO 3BE30y 3aTme-
BaeT rais, COCTOALUMA M3 aTOMOB H CBO-
boaHBIX INEKTPOHOR, OOBACHHTE NPHPO-
ay ronyboit NMHMH MarHMs HETPYAHO.
lMo-BuauMoMy, TemnepaTypa M MJOT-
HOCTB ra3oBoii oDomouku MK aMcKa Ha-
MHOTO HH¥e, 4eM B doTocdepe 3Be3ani,
rae 3Ta JIHHHA BriepBbie BO3HUKaeT. [1o3-
TOMY KosiH4ecTBO (JOTOHOB M HacTHll B
obonouke HIM OMCKE, NOCTATOMHO 3Hep-
THYHBIX 118 BO3DYXAeHHs aTOMOB Ha 60o-
Jiee BbICOKHE YPOBHH, CIHLUKOM Mano,
YCH/IEHHE COOTBETCTBYIOLUMX JIHHHE no-
rnoueHus He Habmonaercs.

B 1954 r. P. Kpadr, B TO Bpems Mon0-
noii corpyaunk Crpyse B Kanudopunii-
cKoM yHHBepcuTeTe B Bepknmn, obuapy-
JKHJ1 TPYAHOCTH, CBA3aHHBIE C FHNOTE30H
0 paccessHMH Ha 3ekTpoHax. CTpyee cun-
Tasn, YTO HCTOYHHKOM 3HeprHH, Heobxo-
AMMO# [T MOHHK3ALKWK aTOMOB B 3aTMe-
satouledl 060nouKe UM ra3OBOM JMCKE H
BbICBOOOKIEHUA INEKTPOHOB, CHYXKHT
nepsuunas 3seiga. OAHAKO MOLIHOCTH
H3JTyYeHHA TEPBHUYHOMN 3BE3/Ibl M3BECTHA
W3 npsMeiXx Habmopennii. Temnepatypa
NOBEPXHOCTH 3Be3abl okomo 7500°C, a
paauyc npumepso B 100 pa3 6onsiue con-
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ANWHA BOMHbI, A

«CMEKTP OBONOYKW» 3ncunoH Boznuyero nyywe Bcero HabnogaeTcs BO BPEMSA BXO-
Aa u BbixO[a u3 saTMeHun. Beepxy nokasaxa rony6as obnacte cnekTpa s6n13u oT og-
HOM U3 TaK Ha3blBaeMbix 6anbMEPOBCKMX NUHUA Bogopoaa npy 4340 A; ata ANWHAa BO-
NHB!I COOTBETCTBYET 3HEpruu, nornowaemMon aroMmamu sogopoga 8 dotocdepe nep-
BUYHOW 38e3fbl. Ha chasax Bxofa v BbIXO[a U3 3aTMEHWUA NUHWA UMEET MMHUMYM U pac-
WennseTcA Ha 1Ba NUKA; 370 MOXKHO CBA3ATL C AONONHUTENbHbIM NOrNoljeHueMm, Korga
4acTb MaNy4eHuUA NepBUYHON 3Be3fbl HAYUHAET NOrnoWaTbLCA aTOMaMu BOJOPOAa B ra-
3080M oOnaxe. Bo spems Bxofa B 3aTMeHKe BpalleHue obnaka TakoBO, 4TO ras Ha nydye
3peHun Mexxay 3emMnei u NepBrMYHON 38e340M [BUXKETCA OT HabniogaTens, NO3TOMY nu-
HUA nornoweHus 3a cyet adochexTa flonnepa CMeWAeTCA K KPACHOMY KOHLY cnexkTpa (8
cepeguHe). Bo BpeMA Bbixofa U3 3aTMEHWA NMHWA NOrNOWEeHWA CMEWaeTCA 3a CYeT ad-
chexTa flonnepa Kk UONETOBOMY KOHLYY CNEKTPa, NOCKONbKY 3aTMEBAIOWAR YacTb 00-
naxka gewxeTtca Kk Habniogartenio (8HM3y). CnexTpel Nony4YeHbl aBTOPOM CTaTbu € Co-
TPYAHWKaMK Ha Kyaa-cnekTporpade 152-caHtuMmeTpoBoro teneckona O6cepeaTopumn
BepxHero MNposakxca 8 Can-Muwene (PpaHuus).

uHeynoro. Kpadr Bbiumcnun, €to nnot-
HOCTB 3/IEKTPOHOB B 060104Ke HIH AHCKE
BCJIEACTBHE MOHH3ALHH TAKHM MOTOKOM
uanyuenus cocrasnger okono 100 mnx.
Ha 1 cM>. DTO CAMIIKOM Mano — mpw-
mepHo B 1000 pas MeHblLIE MIOTHOCTH, He-
obxomumoit ans ob6bacHeHHA rnyOuHb 3a-
TMeHHs. [JpyruMu cnoBaMH, ECITH HENMPO-
3pavHOCTh 060N0YKH MM AHCKA CBA3AHA C
paccesiHHEM Ha IEKTPOHAX, BBICBODOX-
[OEHHBIX NPH OCHCTBHH CBETA NEPBHYHON
3Be3dbl, TO 3Ta HEMPO3PaYHOCTL OKa3ibl-
BAETCA HEeAOCTATOMHOM Ana oObAcCHeHHs
HabmoneHwuii.

KpadT Bbicka3zan npeanosoxeHute, 4To
HeNnpo3payHOCTh ra3a BbI3BaHa NPHCYTCT-
BHEM OTPHUATENbHbIX HOHOB BOAOPO/A.
OTpHuLaTeNbHbIH HOH BOAOPOAa — aToOM
BOAOpONA, 3aXBaTHBIUMA NMHIUHHA 3M€K-
TpoH. OH MOXeT 0Opa3oBbIBATLCA NPH
H30BITKE cBODOAHBIX 3/1IeKTPOHOB B rase,
KOTOpPbIH 10CTATOYHO ropsaY [UTA HOHH3a-
LUMH TakHX aTOMOB, KakK Xene3o, mMapra-
Hell H XpOM, H HeOCTaTOYHO — JUIS HO-
HH3aLUMH HeliTpanbHOro Bodopona. B
HabniogaeMOM C TIOBEPXHOCTH 3emnu
OrpaHHYeHHOM CNEKTPaIbHOM [HANA30HE
NOTJOLLEHHE H3YHEHHS OTPHLATENbHbI-
MH MOHaMH BOAOpOAA NMOYTH HE 3aBHCHT
OT [JIHHBI BOJIHBI; NO3TOMY NPEANoNoKe-
Hue Kpadra kaszanocs secbMa MHOToobe-
warowmmM, OaHako B ynbTpaduoneToBoi
obnacTH noraouleHHe H3NYyYeHHs OTpH-
HaTenbHLIMH HOHAMM BOIOPOAA 3aMETHO
ocnabnsercs, Tak 4TO H OHH OKa3bIBAKOT-
CH CJIMLLKOM NPO3payHbIMH, YTOObI MOX-
HO Bbin0 0OBACHUTL HellaBHHE Habnone-
HuA 2ncunod Bo3uuyero B ynbTpaduone-
TOBOM [Hana3loHe, NpOBeJeHHbIC HA BHE-
aTmochepHbIx npubopax.

HAYAJIA nabmogate Incunon Bos-

HHYEro BO BpeMs 3aTMeHus 1955—
1957 rr., a B 1957 r. nony4ynia BO3IMOX-
HOCTb H3Y4HTb CNEKTPbl, CAeNaHHbie B
xoae 3toro 3aTmenns Ctpyse. Paipelte-
HHE HOBBIX CMEKTPOB ObINO 3HAYHTENBHO
Bbillie, YeM TeX, KOTOpbie MOJY4eHbl BO
BpeMa npeasiayllero 3atmenus. [losro-
MY MHe YAal0och 0OHapYKHTh HEKOTOPbIE
cnabble nuHUK B cnekTpe 06ONOYKH, Ta-
KHE. KaK JIHHHH HeliTpa/bHbIX BO30YX-
JEHHbIX aTOMOB MAarHHs H KanbiHf, KO-
TOpble paHblle He Habmonanucs. Mame-
PHB HHTEHCHBHOCTb HOBBIX JIMHHI H MoA-
CYMTAB HHCIO JHHMIl B CrieKTpe BOAOPO-
11a, A CMOr1a NoJIYYHThb NPAMYIO, HE 3aBH-
CALWYIO OT HCTOYHHKA HOHH3ALHH OLEHKY
MMIOTHOCTH 3MEKTPOHOB B 00ONI0YKE HIH
AHCKe. ITa NNOTHOCTh OKa3anack PaBHOI
npumepHo 100 Mnpa. 3neKTPOHOB Ha KY-
Ouuecknit cautumerp, T.e. B 1000 pa3s
Gonblle  MAOTHOCTH,  BbIYHCIEHHOI
KpadTom. B cnyuae 060104KH HIIH AHCKA
TomuuHO#i okoso 0,7 acTpoHOMHYECKOi
eOHHHLbLl Takas MIOTHOCTh Kak pa3 ao-
cTaTouHa ans obbAcHenns Habnoaaemoit
rnyOuHbI 3aTMEHHA NPH NOMOILH TONBKO
paccesHHA Ha 3NeKTpoHax. (ACTPOHOMHE-
yeckas €IHHHLA — cpe/lHee PacCTOSHHE
oT 3emnn ao ConHua, NPHMEPHO PaBHOE
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IMockonexy KpadT nokasan, 4to nep-
BHYHAA 3BE3/1a HEAOCTATOYHO FropsAYa ans
CO3[aHMA HYKHON MNOTHOCTH 3/EKTpO-
HOB, OCTapaJjlacb OCHOBHas npobnema: Ka-
KOB MCTOYHHMK 3HEPrHHM, HOHMayiouieH
ob6onouky unu nuck? B 1961 r. A BeicKa3a-
71a NPennono¥)eHue, YTO HOHW3ALUMA Bbi-
3bIBAETCA HEBHANMBIM CITYTHHKOM, OKpYy-
WEHHBIM TOJNCTON rasoBolt obonoukoil.
JBurasce no opburte, CNYTHHK yBreKaeT
raioeyto obonouky 3a coboil, H, Koroa
OHa OKa3biBaeTCA Mexay 3emnell u nep-
BHYHOMN 13Be3a0#, HabnopgaeTca 3aTMe-
nHue. Ilo xapakTepHcTHKaM criekTpa 000-
JIOYKH MHE YIa0Ch PACCYHTATh BOIMOXK-
Hble FPAHHILI IHAYEHHA TEMNepaTypsl H
paguyca HeBMaAMMOro cnythuka. Okasa-
J10Ch, YTO CNYTHHK MOXeT ObITH 3Be310H-
THFAHTOM C TEMNEPaTypoil NOBEPXHOCTH
15 000°C u paouycom B 60 cOnmHeYHBIX
HITH TOpAYKM cyDOKap/IMKOM ¢ TeMnepaTy-
poit okono 100 000°C u paauycom, npu-
MEPHO PaBHBIM CO/THEYHOMY.

TO BPEMS, xorpaa s BeiCKasana cBoe

NpeAnoIOKeHHe, BO3MOXHOCTh 00Ha-
PYXHThH ropsyMii CHyTHHK Ka’janach mMa-
NOBEPOATHON. XOpPOLIO H3BECTHO, 4TO
OONBLIYIO YacTh CBOeil 3HEPIUM ropsuue
3BE3Nbl M3NTYYAIOT B yNbTPadHONeTOBOI
obnacTH CriekTpa ¥ 4TO TaKOe H3NyYeHHne
MOYTH NOJIHOCTBIO MOrMOLIAeTCH 3eMHOMN
armoctepoit. Ytobpl moaTBEPAMTE HA-
nuuKe ropsadeii 38e3abl B 2ncuioH Bo3au-
yero, Hago 6bII0 MOMOXKAATH PE3ynbTa-
TOB HabnoaeHHH CO CNYTHHKOB B y/IbTPa-
tduonerosom nuanazone mexay 1000 u
3000 A.

Brepsrie 3Ty 3831y NbITATHCL HA0MIO-
NaTh HA TENECKOone, MNOCTPOEHHOM B
TTpUHCTOHCKOM YHHBEPCHTETE H YCTaHOB-
nenHoMm Ha cnytHuke HACA «Konep-
HHK», & TAKXKE [IPH NOMOLLH CIeKTPOMET-
pa, CO3AaHHOro acTpoHoMaMH H3 benb-
ruu ¥ BenukoBGpuTaHuy ¥ yCTAHOBNIEHHO-
ro Ha cnyTHHke TD-1 Esponeiickoro xoc-
MHYECKOro areHTcTia, IpUHCTOHCKUA Te-
JIECKON, NpenHa3HaueHHslll 118 monyue-
HHA CMEKTPOB ¢ BLICOKMM pa3pelieHHeM
OT rOpAYHX 3B€3[1 ApYE NATON BENIHYHHBI,
He Jaj HUKAKMX CBHIACTENBLCTB B MONb-
3y CYLIECTBOBAHMA ropsAdeil 3BE3Mdbl.
Benbruiicko-OpuTaHckuil  cnexTpoMeTp,
npeaHa3Ha4YeHHbIA 1718 NMONYYEHHA CIEKT-
POB C HM3KHM Da3peLIeHHEM OT rOpPAYMX
3BE3/1 AipYe ceabMOM BE/THYMHBI, Aajl He-
CKONIbKO HEONpEee/eHHbIX Pe3y/IbTaTOB.
Io HeKOTOPLIM OaHHLIM ynbTpadHose-
TOBOE W3anydeHue IncunoH Boanmuero
MPEBOCXOMIHIIO TO, KOTOPOE MOXHO DbIJIO
0XHOaTh OT ONHOH nHMIUL TNEPBHYHOMN
3BE3bI.

B saxBape 1978 r. Ob121 3anylLleH CNYTHUK
IUE (International Ultraviolet Explorer),
KOTOPBIN Nocne HECKONBKHX MecALEB He-
nbITasni Ha opOKTe CcTan AOCTYNeH ans
Habmonenut. Cnyrauk JUE cosman no
coBmecTHOMy npoekty HACA u Espo-
neickoro KOCMHYECKOro areHTcTBa 1A
fosyYeHHs CTEKTPOB ¢ BBICOKHM pa3pe-
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KPUBLIE BNECKA B YNbTPAOUONETOBOWN OBTACTU cnekTpa nokassiBaoT U3MeHe-
HWe BO BPEMEHW MHTEHCUMBHOCTU Many4yeHns 3ncunoH BoaHuyero Ha HeKoTopbIX ANu-
Hax BonH. B 6nuxHen ynsTpachuoneTosom o6nacTu npu 2495 A (crinowHsie yepHsie nu-
HHM) MHTEHCHUBHOCTE NPUBNM3UTENBHO NOCTOAHHA Nepef 3aTMeHNeM U NNaBHO CHUXKa-
€TCH 32 BpeMs BX0f]a B 3aTMeHue A0 HaruMeHbIWero 3Ha4eHnn Npu ero nonHow tase, Oo-

HakKo Ha AnvHax BonH MeHble — 1950

A UHTEHCMBHOCTL B ONpegeneHHbIe MOMEHThI

nonHow dhaabl 3aTMEHWA Bbille, Y8M BO BPEMSs BXOfa B Hero (CnnowHsle YseTHbie nn-
Huwm). Mo3ToMy 66nbWAR HacTb M3NYYEHUA HA TAKMX KOPOTKWX BONHax obycnoeneHa
CNYTHUKOM, KOTOPbIA HaXOAWTCH BNEpeaun W He 3aTMeBaeTcs. MIaMeHeHUs B KpUBLIX
6necka [0 3aTMEHWA Bbi3BaHbl COGCTBEHHOM NEPeMeHHOCTLIO CNYTHMKA, MHTeHCcKB-
HOCTb 3MMCCUOHHOM NIMHUU HETPaNLHOro KUcnopoga npu 1304 A (nyHKTupHbIe YserT-
Hble NUHUK) NPUONU3UTENBHO NOCTOAHHA KaK BO BpEMSA, TaK U BHe 3aTMeHWA — 3To no-
Ka3blBaeT, YTO oHa o6pa3yeTcs B rasosoi 06ONOYKe, OKpYXKalen BCIo ABONHYIO Cu-
cTemy. [laHHbie nonyyeHbl co cnyTHuka IUE K. Bemom, C. ®epnyroi 1 asTOpoM cTaTbu
Ha AcTpoHomuyeckon obcepearopuu B TpuecTte.

LUEHHEM OT 3Be3/1 BijioTh A0 10-it Benuuu-
Hbl, 3 C HH3KMM pa3pelleHHeM OT 3Be3N
BOJIOTL OO0 13-fi BenuuuHel. 19 anpensa
1978 r. moit konnera I1. Censennu Ha Es-
poneiickoil ctaHuud Habmogenus IUE
6nu3 Manpuaa v s Habmopanu cnexkTp
Sncunon Bo3Hudero ¢ HH3KUM paspellie-
HHEM Ha 3KpaHe BHACOTEPMHHANA. ITO
Obin nepselil CHrHAN OT NBORHOI CHCTe-
Mbl B ganbHedt yneTpaduonerosoii obna-
CTH HA [THHAX BONH BrioTs ao 1300 A.
Hanuuue paHee He3aMETHOro CNyTHHKA
BbISI0 MOATBEPKAEHO.

C Tex Mop Mbl NPOBEITH ELLE HECKOJIBKO
Habmonenuit BHE 3aTMEHHA, a 1BOE MOHX
komner K. bem i C. ®epnyra u3 Actpo-
HOMHYecKOi oOcepsaTopuu B TpuecTe H
A MONYYH/IM BO3MOXKHOCTB Habnwonath
Oncunow Bosnuuero B yneTpaduonero-
BOM [Mana3oHe B XOje MOCNEIHero 3a-
TmeHus. [lonyueHHbie [aHHble MOO-
TBEP)KAAKOT CYLIECTBOBAHHE TOPAYEro
CMYTHHKA, W3YYEHHE KOTOpOro npeobna-
NaeT Ha ANHHAX BOMH Kopode 1550 A.
Tousee, B BHAUMOI ¥ yNbTpahuoneToBOMH
obnacTax BioTe 0o 1600 A noremuenue
CHCTEMB! BO BPEMS 3aTMEHHSA COCTABIFET

ot 0,8 no 1 3Be3aHON BeNMUMHBLI, TOraa
KaK B nanbHeit ynbTpaduonerosoit obna-
¢ty (ot 1240 no 1550 A) npu3Hakos 3a-
TMeHHUA Mo4TH HeT. [TockoNEKY B nanbHeit
ynbTpaduoneToBoit o6nacTH MiINyyeHHe
CPaBHHTE/NBHO XOJOOHON MEepPBHYHOMN
3Be3abl NpeHeOpexXHMo Majio, B 3TOM
CrIEKTPalIbHOM IHanazone Habnronaercs
M3/IY4EHHE FOPAYEro CNYTHHKA, KOTOPbI
BO BpPEMSA 3aTMEHMs PAcroJIOXeH Brepe-
1.

ECMOTP Ha Bne4yaT/IaioLIHe JaHHbIe

HOBbIX HaOIoeHKH, OHHU HE NMO3BOJIH-
N OeTanbHO 060CHOBATE MOAENb, KOTO-
pyto a2 npeanoxuna B 1961 r. ¥Ynerpadmu-
OJIETOBBIH CMEKTP CNYTHHKA NOKAa3bIBaET,
YTO OH HE TAK ropsAY4, Kax f Npe/cKaikiBa-
na. TemnepaTrypa €ro NnoBEpXHOCTH OKO-
no 10 000°C, a paauyc cOCTaBiase€T OT
Tpex 40 NATH CONTHEYHBIX.

Okasanocs, YTO  MH(paKpacHbiii
CMEKTP TOPAYETO CNYTHHKA HE COTJIacyeT-
ca ¢ ynerpaduoneroseiM. Habnonenus
Oncunon Bosruuero B HHpaxkpacHoMm
OMana3zoHe Ha [UTMHAX BOJH f0 20 MKM
NPOBOAM/IM [I0 H BO BpeMs 3aTMEHHA
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KPUBbLIE BNNECKA 3NCUNOH BO3HWYENO B uHdpakpacHoM guanasoHe. B GnvxHen
vHdpakpacHow oBNacTu, HanpuMep Npy 2,2 MKM, X MHTEHCUBHOCTL YMEHLWAETCH BO
BpEeMA 3aTMEHWA NPUMEPHO TaK e, Kak 1 ANA KpMBbix BuAnMMOro 6necka. OgHako npu
6onLwKux gnuHax BonH addekT ropasno cnabee; Hanpumep, NPy 20 MKM WHTEHCUB-
HOCTbL M3nyYeHUs CHuXaeTcs scero Ha 0,3 3se3gHon BenuymnHel, 7.€. bneck ymeHsuwaer-
ca B 1,3 pasa. 3Tu faHHbIe, NO-BUAMMOMY, NPOTUBOPEYAT MHTEpPNpeTaumumu KpUBbIX
Gnecka B ynbTpachuonetoBon o6nacTu: Cyaa NO HUM, 3aTMEeBaIoLnn 06 LEKT B INCHUNOH
BosHuuero — oTHoCUTENBHO XONOAHLINA, @ He ropsyYni. HabniogeHus B MHpakpac-
HOM guanasowe nposenu [l. Bakman, 3. BeknuH, [l. Kpyukwaxk, T. CanMoH v A. Toky-
Hara w3 aBanckoro yHmeepcuteta B Manoa u P. [1xoic n3 HaumoHanbHOM o6cepBarto-

prn B Kutt-Muk.

[. Bakman, 3. bexnun, [. Kpyukinssk,
T. Cafimon u A. Tokynara u3 I'asaiicko-
ro yuusepcuTeTa B Manoa u P. [Ixofic u3
HauunonansHoit ob6cepsatopun B Kurt-
[Muk. ITH HccnenoBaTenu OOHAPYKUIIH,
4TO HA JUIHHAX BOJIH oT 1 no 4,8 MKM u3-
JIy4€HHE BO BpPEMS 3aTMEHHA YMEHbILIAET-
cs npumepHo Ha 0,7 3Be3/IHON BeTHYHHBI,
4yTO, Mo rpyboil oueHke, COOTBETCTBYET
rnybuHe 3aTMEHHA /1S BUIHMOIO CBETa.
Onnako Ha Gonee ATHHHBIX BOMHAX riy-
OuHa 3aTMenun cnabee,  Ha JJTHHE BOJ-
Hbl 20 MKM OHa pasHa nuis 0,3 3se3aHoft
BETHYHHLI, T.€. GNecK yMeHbLIaeTCa NpH-
mepHo B 1,3 paza. M3 atux nabnonexnit
B3kMaH H ero KoOJierH caenany BeIBO,
4YTO 3aTMEBAIOLIEE TEN0 — XONOOHBI
00BeKT, WINydeHHe KoToporo npeobna-
naet B AaneHel mHbpakpacHoi obnacty;
OHH TONYYHIIH TEMIEPATypy NOBEPXHO-
ctH okono 200°C u paauyc 10 acTpono-
MHYECKHX eMHHLL.

HNaunsie Habmonennit B uupaxpac-
HOM [Hana3OHe He COTriacyloTcs ¢ Moeh
mMozensio 1961 r. B nofmHOCTHIO HOHH3O0-
BaHHOH ra3oBofi 0DO/IOYKE MPOHCXOMMT
MPOLIECC TAK HA3bIBAEMOTO TOPMO3HOTO
H3/Iy4eHHA, KOTODPLIH MOPOXKIAAeT CHIb-
HbIfl NOTOK B uHGpakpacHOM auMana3oHe,
Korpa ceoGonHslil 271eKTPOH NpoJyieTaeT
B rase BO/TH3M NPOTOHA WITH NOJIOXKHTEb-
HOTO MOHZ, OH JIErKO OTAAET YacThb CBOEH
JHEPruM B BHAe «HHppakpacHoro» hoTto-
Ha; yeM Gobllle YHCIO 27IEKTPOHOB M YeM
Gonbile HEpPrHH MOr/OLUEHO Ta3oM OT
BHEILIHEr0 MCTOYHHKA, TEM BEPOATHee
3TOT mnpouecc. Habmonaemsifi HHppa-
KpacHbIil NOTOK MOXHO Ob1J10 61 YacTHY-
HO OOBACHHTE TOPMO3HBLIM H3JTYYEHHEM B

raze, OKpyxawouwem cnyTHuk. Oanako
3TOT NOTOK ropasno cnabee, yueM OxHaa-
eMbiil 33 CYeT TOPMO3IHOIO M3JTyYEHHHA B
Takolt WHpoKoil 0600uKe, KaK Npeano-
naranock B Moel paHHel Moneny.

Kak ke nocTpoMTh Monenk, 00bsacHA-
OLLIYFO CTOJ1b Pa3Hbie W HA NEePBbIH B3IrNaa
npoTuBope4nBsbie naHHbie? TemnepaTypy
CNYTHHKA B MOEi paHHed MOOENH Noaoor-
HaTh noa Habmogaemyl CPaBHHTENbLHO
npocTo. Beicokne TemmnepaTyphl Obin
BBE/EHbI 1718 HOHM3auuK obonouku. B Ha-
yasne 60-X ronos CYHTANOCh, YTO Npeobna-
AawluuMii, a BO3MOXKHO W €AHHCTBEHHBIHA,
HCTOYHHK HOHH3ALMHH — 3TO H3JIyYEHHE
3se3nsl. Ho ¢ Tex nop B ynsTpaduoneTo-
BbIX CMEKTPax HEKOTOPbIX 3Be3d He pa3
HaOnoganuce NHHHH MHOTOKPAaTHO HO-
HH3IOBAHHBIX aTOMOB, KOTOPbIE HE MOTYT
NOPOXAATHLCA TONMBKO 3@ CHET U3NYYeHHsA
doToctheps 3Be3abl. 3TO ABNEHHE HA3bI-
BAETCH CBEPXHOHHM3ALMEH; OHO CIYXKHMT
noaTBePKAEHHEM TOro hakra, 4T0 HOHH-
3auMA ra3a MOXeT ObITh CBA3aHa C APYTH-
mH 3bdekTaMH MEXaHHHEeCKOro MJIH Mar-
HHUTHOrO npoucxoxaeuusa. Ecnu npuun-
HO# MOHM3ALMK 3aTMeBaloLlelt 060104KH
B Dncunoxn Bo3Hnuero ABIsSETCA CBEPXHO-
HHM3aLMA, TO HEMNpPO3payHOCTb HOHH3O0-
BaHHON 00ONMOYKH MOXKET ONpPENenATbLCA
oTHOCHTENBLHO HH3Kko#, 10 000-rpany-
CHOM, TemMnepaTypoil ClyTHHMKA.

0 OHAKO nauuste Habmonenuit B
uHbpakpacHOM aHana3oHe NMPHBOOAT
K Oonee CylIeCTBEHHBIM H3IMEHEHHAM B
moneny. MndpakpacHoe uinyuenue, Ko-
TOpOE B MO€i MOIE/TH MOPOXKAaeTCA TOP-
MO3HBIM NPOLECCOM, MOXKHO CHH3HTbL /10

Ha0bmoaaeMoro, €c/iH COOTBETCTBEHHO
YMEHBIIHTb NOCTY/IHPOBAHHYFO TOMILHHY
razosoit o6onouku. Ho Torna Habmonae-
MYIO NPH 3aTMEHHH HENMPO3PaYyHOCTh YIKe
HENb3A O0BACHHTH TONBKO HANHYHEM ra-
3080 oOonouku. HaubGonee noaxons-
LIHM BBIXOIOM M3 3TOr0 MNONOXKEHHUA
npeacTas/feTcs Mojienb, B KOTOPOil co-
4eTaKTCA INEMEHTHI JIBYX Haubonee no-
nynApHLIX Moneneit S0-x romos: ToH, B
KOTOPOR  MOCTYAMPOBAJCH  NbUIEBOH
JIHCK, B MOeii, B KOTOpO# nocTyIHpOBa-
nack rasosas 0bomouKa.

B HOBO# Mopenu rnaBHON MPHYHMHON
3aTMEHHA ABJIAETCA KOJBLO H3 KPYIMHBIX
NBUIEBBIX YacTHL, KOTOPOE MOraolaer
NONOBUHY H3Ty4eHHSA MEPBHYHOHN 3BE3MbI.
INopsAuuil CNYTHHK NOTPYXKEH B 3TO KOJIb-
O M KaXETCA MEHEEC APKHM, 4YEM Ha ca-
MOM Jefie, MOCKOJIBLKY OHO YACTHYHO MO-
rnowaet ero uanydenue. Konsuo cnerxa
pPa30orpeBaeTcs CNYTHHKOM M HCHycKaeT
yacTek Habnwopnaemoro wuHpakpacHoro
NOTOKA B BME TEMJIOBOIO H3Jy4EHHSA.
Insa obbAcHerKA criekTpa o00I0YKH H ero
HECKO/IbKO §osiee paHHEro MOABJIEHHUA MO
CPaBHEHHIO C HAYAIOM 3aTMEHHA B MOJe-
JIH TOCTY/IHpYeTcs rasosas o0onouxa,
OKpYyJKaroluas neinesoe konbuo. ["azopas
06004Kka HOHH3YETCA H3NYYEHHEM TOPS-
4Ero CHyTHHMKa, HCYCKAaeMbIM B Hanpas-
JNIEHHM, TIEPNEHAHKYIAPHOM TMJIOCKOCTH
KOIbLA, U COCTOMT U3 BELLIECTBA, KOTOpOe
nubo BBEITEKAET M3 TOPAYErO CINYTHHKA,
1100 MepeHOCHTCA ¢ NEPBHYHOI 3BE3/bI.
Tenepb razobas 000104Ka He Takas LIK-
pokas, Kak B Moeil npexHeil monenu, HO
NpocTHpaeTcs Ha paccroadde o 10
ACTPOHOMMHYECKHX EeNMHHL OT ropsyed
3BE3bl.

B HOBOI MOzmenH MOXKHO y4ecThb MO
KpaitHeit mepe nBe apyrue Habnionaemeie
ocobeHHOCTH cHcTeMBI DncuinoH Bosuu-
yero. [NporsxkenHas oBonouxka U3 HOHM-
30BaHHOTO rasa [0/KHA MOPOXKIATh HE
TONbKO HabmogaeMblit MpH 3aTMEHHH
CNEKTP NOrMOLIEeHHS, HO H CIIEKTP H3Tyue-
HHA B OTCYTCTBHE 3aTMeHHA. B BUOMMOM
[OMana3oHe 3MHCCHOHHbIE THHHH He Hal-
NIOAAKOTCS, BO3MOXKHO, MOTOMY, YTO OHH
cnabee KOHTHHYYMa, H3INTy4aemoro nep-
BHYHOI 3837103, O1HAKO HECKOJTBKO IMMHC-
CHOHHBIX NHHMII MOXHO HaOnmwomatTe B
ynbTpadHoneTosoi obnacTu: HelTpans-
HOro kmcnopona npu 1304 A u ommo-
KPaTHO HOHM30BAHHOTO MarHHA MPH 2795
n 2802 A. MHTEHCHBHOCTD JIMHHHA NOYTH
ONIHHAKOBA KaK BO BPEM#H, Tak H BHE 3a-
TMeHHA. Takue JIMHMM NOJDKHBI BO3HH-
KaTh 100 B TOM YacTH 3aTMeBaloLLell ra-
30BOit 000/104KH, KOTOpas He NepeKphIBa-
€T CBET NepBHYHOII 3Be3sbi, MHOO B Npo-
TSKEHHOI ra3oBoit 0boouke, OxkpyxKaio-
el BCO ABOHHYIO CHCTEMY.

Bropas 0coBEHHOCTE MOXET YKadbi-
BaTh Ha CTAOMIO IBOMIOLMH, HA KOTOPOI
HaXOONTCA cHeTeMa Dncusnol Bosauuero.
Habnronenus B ynsTpadmoneTosoit 0b-
JIaCTH MOKa3blBalOT, YTO CNYTHHK ABIA-
€TCA nepeMeHHON 3Be3no#; B aannHeh
ynbTpaduoneroBoii obnacTH nepeMeH-
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HOCTb coctasnseT ot 1 no 1,5 3se3nuoi
BENUYUHEI, T.¢. Oneck mensercs B 2,5—4
pasa. JTa Be/indrHa O/IH3Ka K IepeMeHHOo-
CTH peaKoif rpynsbl 3B€3/1 TONO XKE CINEKT-
PaNbHOTO KJIacca, 4TO M CIYTHHK, HOCH-
LLIMX Ha3BaHHEe «nepeMeHHble Xepburan
(no umenn [Dx. Xepbura u3z Kamudop-
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3NCUNOH BO3HWYETO

Hutickoro ynueepcuTera B Canta-Kpyc).
INepemennsie XepOura Bcerga pacnono-
J€HbI B MOJOJIbIX 3B€3/IHBIX CKOMJIEHHAX
H XapakTepu3yrloTcs GonblIMMH Hepery-
JIADHBIMH ~ M3MEHEHHAMH CBETHMOCTH.
CuuTaercs, 4TO cAMH 3TH 3BE3/1bl BCE €LlIe
CXKHMAKTCH M3 ra3’o-nbiieBoro obnaka.

43

Muorse nepeMmeHHble Xepbura oxpyxe-
Hbl O6nakaMu NbIUTH, pa3Mepsl B TEMNe-
paTypa KOTOPbIX MOX0XH HA Te, KOTOPbIE
Ouimu nocTynHpoBaHel BakmaHom M ero
Ko/uleraMu ansi OOBACHEHMA [aHHBIX
nHbpakpacHbix HaOmionenud oObexTa
Bncunon Bosuuuero.

MOAENb 3NCUNOH BO3HWYENOD, B koTopon genaetca no-
nbiTka obbeguHuTe pedyneTatel HabnwogeHun B nHdpakpac-
HOM, BUAWMOM M ynbTpachuoneToBoM AManasoHax, gaeTr BO3-
MOXXHYIO KapTUHY 3aTMeHUs. MoBepXHOCTL NepBUYHOM 3Be3kI-
CBEpPXTuraHTa 4YacTUYHO 3aCNOHAETCH NMbINEBbIM KONLLOM M He-
CKONBKUMW CNMIOCHYTLIMKM rasosbimy 000NoYKamu, KOTopbie
OKPYXaI0T CNYTHUK — ronybyio KapnuKoByio 38e3gy. HacTe 3a-
TMeBalero oGbekTa yganeHa; nokasaHo ero ceueHue. Camoe
BHyTPEHHEE NbiNesoe Konbuo B Hawboneslwewn cTeneHn ocnabns-
erT uanyyeHvie nNepsMYHOM 3Be3gbl NpW 3atMeHuwn. KpacHo-
KOpPUYHEBLIM LIBETOM M300paXkeHo mHdpakpacHoe usnyyeHue

neinesoro konsuya. Okpy>awiyme rasossie 06onouvku co ece 6o-
nee HU3KOWM NNOTHOCTLIO BBIFMAAART KaK rano CBETNO-XXenToro
uyseta. MockoneKy y NONIOCOB CNYTHUKA NLINKW MEHbWE, UHTEeH-
CUBHOCTL €ro ManyyeHus Tam HaubonbWan U OHO MOXKET BO3-
Gy paTk 1 MOHW30BAaTk ras. KpacHoBaToe cBe4eHue cambix ga-
NeKUX OT CNYTHWKA YYaCcTKOB rasgBbix obonoyek — nany4eHwe,
BO3HWKaloOWee npu pAeakTueauwm sogopopga. Cdhepuueckan
BHEWHAA rasosan 000no4Ka NopoXKaaeT HEKOTOPkIE IMUCCHOH-
Hble NMHWK B yNnbTpadomoneToson obnacTu; oHa niobparkeHa B
BMAe nonynpospayHon duonetoeon cdoepbl, OKPYXaolen
ABOMHYIO CUCTEMY.
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ECIIM cnyTHMK B Oncuinon Bosnnue-
ro — MoJiofas ieeifa, TO NErKo no-
HATL, NoYemy He HabmopaloTcs aApyrue
aHaslorHYHble ABOHHBIE CcHCTeMbl. Biu-
KalilHe W3BECTHbIE «COPOOWYH» — 3TO
[ONTONepHONHYMEcKHe  3aTMEHHO-Tepe-
MeHHbie 3Be3ns! 31 JleGens, 32 Jlebens,
Jzeta Bo3nuuero u VV Lledes. Bo Bcex
YeThIPEX CHCTEMAX CPABHHTEIBLHO rops-
yas 3Be3/1a CBA3aHa rpasuTalHed ¢ xonoa-
HBLIM FHTAHTOM WM cBepXxruranTom. On-
HAKO HeT HHKaKHX yKa3laHuH Ha TO, 4TO B
KakoH-mub0o H3 3THX CHCTEM ropsavas
3Be3a OKpYXeHa TakoH mpoTs>XeHHOMH
neinesolt obonoukoi, kak Habnonaemasn
B Jncunox Bo3snuvero. Pa3suuna, xak #
npeanonaraio, COCTOHT B TOM, 4TO JICH-
noH Bo3Huuero — Takas e CHCTema Ha
Apyro#t cTaaguH CBOEro pasBHTHA.

Ilepeuunan 3pe3na B IncHnoH Bo3Hm-
YyerQ — CBEPXIMTAHT, HO OH ropsuee,
4Y€M CBEPXTHTAHThI B APYTHX YIOMAHYTHIX
MHOIO 4eThipex cucremax. Ero mosepx-
HOCTHas TeMIepaTypa ¥ ChneKTpanbHbIR
KNacc MoKa3slBaloT, YTO OH MpeTepnesa-
eT BriCTpyHO 3BONKOLHIO H, BOIMOKHO,
HenasHO (B npenenax MHUIHOHA NeT) npo-
1e CTAaauK CHIbHOH NMOTEpH Macchl.
CrnyTHHK MOXeT ObITh O4YeHb MOJIOOOI
3se3toft, eule He obnanarouiell ycToliuu-
BOH KOHOQHrypauxeH B no-npexHeMy no-
rpyXeHHOM B ocTaTkH Nbinesoro obnaxa,
K3 KOTOoporo oHa obpa3zosanace. Bpems
WH3IHH NbUTHHOK BONH3K ropsiyeii 3se3nbi
He npesocxoauT 10 000 ner; ecin OHH He
MONOMHAKOTCA U3BHE, TO 3a 3TOT HeGOMb-
o cpok o0nako ucyesHer. ITol KpaT-
KOCTBIO *H3HM oDnaka u TOH cTaguu
3Be3AHON 3BOMIOLMH, KaKyl0 NMPOXOOAT
ceffuac NepBHYHAs 3Be3aa, H O0BACHSET-
csl, MOYEMY HE H3BECTHO HH OAHOM npyrof
CHCTEMBI C XapakTepHCTHKAMH DICHIOH
BoaHuuero: oxa onuueTsopser coboit
KpafiHe MAMOJIETHYIO CTAOHIO B 3BOJIIO-
MM ABOMHOM 3BE3NHON CHCTEMBI.

TOBBI 3TH NPeaNOJIOKEHHA O NPHPOE

CNYTHHKA ¥ CTAOMM 3BOJIIOMHH CHCTe-
MbI NTOATBEPAMIIHCEL, HeobXxonumel Gonee
TOYHBIE H3MEPEeHHA MacCchl 000HX KOMIIO-
HEHTOB. TakWe WM3MEpPeHHA MOOJDKHbI
CTaTh BO3MOXHBIMH Nocsie 1986 r., B KO-
TOPOM 3Al/IAHHPOBaH 3aMyCcK KocMuYe-
CKOro Tefeckona. PaspeiuerHne ero crexr-
porpada Oyner ropa3ao BbILLE, Y6M Y
HMHCTPYMEHTA, YCTAaHOBJEHHOro Ha GopTty
cnyruuka [UE. VYneTpadmonetossift
CTEKTP 3Be3[bI-CNYTHHKa jomkeH obna-
naTh HeDOoNbLIMM AONJIEPOBCKHMM CMelle-
HHeM, NMO3TOMY CNEKTP BLICOKOrO pa3pe-
LIEHHA MO3BOJIHT HIMEPHTEH €€ PaaHallb-
HYIO CKOPOCTB, Kakoi ona HabmiopaeTcs
u3 Conueynolt cucremnl. Ecnm HaGnro-
aTh 3a 38€310# MO HECKONMBKY HacoB B rol
Ha npoTsaXxeHuu 14 net, TO MOXHO onpe-
NENIHTh €€ CPEIHION PaJHANbHYK) CKO-
pOCTh 3a NMOJIOBHHY OpOMTANLHOTO NEPH-
ona. Ilo 3THM [JaHHBIM MOMHO BBIYHC-
nuThL Maccel 00enx 3se3n B cucteme. K
2000 r. Taiina Sncunod Bo3nuuyero mo-
#eT OBITh MONHOCTHIO PACKPBITA.
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«OHEPreTUYECKNIA KPU3UC»

TO U3 HAC, enpa ONpaeMBIUKCL OT

TPHIINA HIH APYTO# BHPYCHON MH(eK-
LMK, HE MCNBITBIBAN TArOCTHOM ycTano-
CTH, KOTOpas He HCYe3aeT B TEYEHHE He-
CKONIBKHX Hel WK aae Henens. MHoraa
B Haubonee TAXKENBIX CIyYasX HEIOMOra-
HME IVTHTCA Mecsllbl KM aaxe roasi. Kak
coobwarot Hx. Panna u ero xonnern u3
OkchopACKOro YHHBEPCHTETA B XYpHale
«The Lancet», cyas no BX naHHbiM, TaKue
nocneacrsus 3abonesanns CBA3aHbI C Bbi-
3BaHHBIM BHPYCHOH HMH(eKuMeR Hapyuie-
HHeM OOMeHa BelecTB B MbILILAX.

Heobxonumyro ans pabotsl 3Hepruio
MBILLLIA MOXKET MOMY4aTh ABYMA MYTAMH,
B 0ObIMHBIX YCIIOBHAX BbICOKOHEPTEeTH-
Yyeckoe COe[lHHeHHe — aJeHO3IMHTPHdOC-
dat (ATP) — obpa3yercs H3 aneHO3HH-
audocthata (ADP) 3a cuet 3neprus, Ko-
Topas OcBOOOXKOAETCA NpPH OKHCIIEHHH
YIIEBOAOB H XHPHBIX KucnoT. Ot ATP,
KOTOpBIH NpH 3TOM rHAPONM3YeTCs A0
ADP, sHeprus nepeaaeTcs COKpaulai-
LIHMCS MblLLIEYHbIM BOJIOKHAM. B ycnoss-
AX Ke KHcnopoaHoro ronomauus ATP
CHHTE3UPYETCA B KJIETKaX Mbilll B pe-
3ynbTare MeHee 3dbexTHBHOro aHa’pob-
HOTO TpoLecca — rWKOIN3a.

B HopMmaneHOM Mbliille [IHKONN3
«BK/IHOMAETCA» B MOMEHThI Ype3BbldaiHo
OonblIOR MbIILIEYHON HATPY3KH, HANpPH-
Mep NpH cnpuHTepckoM Oere, e3ne Ha Be-
Jocunene uaH Hrpe B TeHHuc. OmHako
nonro paboTaTk 3a CHET IHEPIrUM TTHKO-
JIM3a MBILLILA HE MOXKeT: cuHTel ATP co-
nposoxnaerca obpazopanueM MOIOMHOHR
KHC/TOTHI, HaKoI/eHHe KOTOpO# NMpHBO-
AUT K YTOM/IEHHIO MBILILLI H BLI3bIBAET
Oone. TTo MHeHHiO WccnenosaTenefl u3
Oxcthopackoro yHMBEPCUTETA, BHPYCHas
uHpekuMa kakuM-TO obpa3omM «3amycka-
eT» rauKonu3 6e3 HyXabi, KOrga Meli-
uam 370 BoBce He Tpebyercs. Bonee Toro,
BCTYNHB HAa INMUKOMHTHYECKHH MyTh, MbI-
LIeYHas KIEeTKa €LIe N0Aro He MOXKeT rne-
PEKTIOYHTBCA HAa OOBIYHBIH THI 0OMeHa.

Panne u ero konneram yaanock Ikcre-
PHMEHTAIBLHO 3aperMcTPHPOBATH Hapy-
LIeHHE OOMEHHBIX NMPOLECCOB B Mbille
PYKH 4€oBeKa, KOTOPLIH 33 yeThIpe roga
no 3toro nepebonen BeTpaHOM ochoi.
Tlocne Oone3HHw mnaUHEHT NOCTOAHHO
4yyBCTBOBAN cebs ycransiM M cTpanan oT
MblLIeYHBIX Oonelf, KOTOpble BOIHHKAIH
[axe NMPH HE3HAYHTENbHBIX HArpys3Kax.
BoisBHTb HapyuieHus Metabonnama yue-
HbIM MOMOT 3aMeyaTesNbHbIA CnekTpansb-
HbIA MeTOA — sdepHbI# MarHUTHbIH pe-
30HaHC (SIMP).

Bo3MoxHOCTL Hcnonb3osanus SAMP-
CreKTPOCKONKH /1A H3yueHns obmena se-
LLIeCTB B KHBOM Tkanu 00ycnioBnexa TeMm,
YTO MHOTHE aTOMBI, HAlIPHMEDP BOAOPO,
yrinepon-13 u docdop, koTopsie 0BbIUHbLI
B OpraHH4YeckHx Monekynax, obGnanmaiot
MarHHTHbIM MOMEHTOM. B cHIBHOM
BHEILIHEM MArHHTHOM TNOJIe sapa 3THX
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4aTOMOB OPHEHTHPYIOTCA TakuM obpa-
30M, 4TO HX MArHWTHbIE MOMEHTHI Ha-
NpaBJieHE! BAOL CHAOBbLIX THHKUMA nons. B
paaHOAHANA30HE IEKTPOMArHUTHBIX KO-
nebauuil npu onpeneneHHON UIA KaXI0ro
aToOMa YacTOoTe NPOUCXOOAMT NEepeOpHeH-
TauWs MarHHTHOrO MOMEHTA Apa OT na-
panIenbHOr0 K aHTHNAPAIeNIbHOMY.
DTOT NpOUECC CONMPOBOMKAAETCH pe3o-
HAHCHBIM MOrJIOIEHHEM 3JIEKTPOMArHHT-
Ho# 3Hepruu. [1o yacToTe NOrIOUIEHHOrO
M3MIYYEHHA MOXKHO HACHTH(HHUUHPOBATH
paA3fIHYHbIE I/IEMEHTHI H COEOHHEHHA, a
MO0 MHTEHCHBHOCTH MOCrMOLUCHHA MOMXKHO
CYIUTh O KOJIMYECTBE TOr0 MAH HHOrO
KOMIIOHEHTA.

Panna u ero Kosierd npoBeH CAeayro-
Ml IKCNEePUMEHT: PYKY BONbHOro nome-
wany 8 AMP-ycTaHOBKY H NMPOCHITH €70
CXKHMaTh PE3IHHOBYIO rpyury. Okasanock,
YTO B KJIETKax cOKpawasiefics MbILILbl
npeamieybs conep:kanne ADP u docho-
KpeaTHHa (BelLlecTBa, 3a CYeT KOTOPOro
ADP npespauaerca 8 ATP) cooTsercT-
BOBaNO Hopme. OaHako no Mepe paboTel
MbllllbE B Helt OBICTPO HakamIMBAaNOCh
GonslIoe KOAHUECTBO MOJIOYHOH KHCIIO-
Tol. Ceftiuac Pagna u ero xonmeru ¢ mo-
mousio AMP wuccneoyrwoT O0OOMEHHBIE
npoueccei B paboTarowelt mpimnie y 601b-
HBIX TPHIINOM; B 3TOM ciy4ae Takxke 0b-
HAPYXEHO HEHOPMAILHOE HAKOIJIEHHE
MOJIOHMHOM KMCITOTHI.

OKCTpakTop reHos

APCEHAJIE MonekynspHeix Ouomno-

TOB MOABMJIOCE HOBOE MOILUHOE OpYy-
oHe — cepmeHT, criocoOueiif pa3spe3aTh
IOHK kneTku Ha oTaenbHbie redsl. C mo-
MOLUBIO 3TOrO (epMeHTa MOMKHO IHAYH-
TEeNbHO YCOBEPILUEHCTBOBATH MPOLEAYPY
BbIZIENEHHA T€HOB.

HoBsui#t hepMeHT, Ha KOTOPBIHA yueHble
Bo3naraiT Bonbiuve Hanexabl, o6Hapy-
)KEH B PACTEHHAX Malua (30n0THCTOMH dha-
COJTH), MO3TOMY H MONYYH/I HA3BAHHE HY-
KJieassl M3 Maiua. YHUKalbHOe CBOHCTBO
tbepmenTa — cnocobHOCTL paspesaTsh
OHK Ha oTnenbHbie redsl — Ob110 Biep-
Beie oOHapyxeno T. Mak-KaTtuenom 3
HauuoHanbHOrO MHCTHTYTA AJUIEPrHH M
HHOeKuHOHHBIX 3abonepannit. [pynna,
poarjasnseMas Mak-Katuenom, sener
COBMECTHBIE HCCIENOBAHUA C Tpynno#H
JI. Munnepa (HauxoHanbHbi€ HHCTHTY-
Thl 3[0POBbA); HX LEJb — CO3A0aTh Bak-
LUHMHY MPOTHB MANAPHH.

B xone paboTsl norpeGoBanock Bbije-
JIUTh W3 MansapuiiHoro napasura Plasmo-
dium falciparum Genox kneTouyHOW no-
BEPXHOCTH CMOPO30MTa, TaK Ha3slBae-
Meift Genok CS. Oxkasanocsk, 4To AN no-
Ny4eHus reHa 3Toro Genka npumeHeHme
HyK/Jeasbl M3 Malla WMeeT uLenblil pan
MPEAMYILIECTB 0 CPABHEHHIO C KlacCHue-
CKHM METOIOM, KOTOPbIH OCHOBaH Ha HC-
nonkiosaHuH wWHbopMmaunoHHo##t PHK
(MPHK) B xauecTBe MAaTPHLbI IR CHHTE-


http://www.sciam-magazine.narod.ru

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

HAYKA WU OBLECTBO

45

3a nyxHoro rena. Mccneposatenu non
pykosoacTeoM B. Muega u P. Hyccenu-
Befir u3 MenuuuHCcKOoro uentpa Hbio-
Mopkckoro yHMBEpPCHTETA MPOKIOHMPO-
Ba/IH reH, xoaupyromm#t 6enok CS, Tpa-
AMUHOHHBIM METOIOM — HCNONb3yA
MPHK. Ho nockoneky Cnopo3oMThbl He-
BO3MOXHO BBIPACTHTh B J1aO0OpaTOPHBIX
ycnosusax, Hakormenue MPHK B konm-
YecTBe, JOCTATOYHOM [T BBUIEICHHA re-
Ha, OLLIO M OCTaeTcA ANMHTENLHON H TPY-
moemkoit paboroii. MccnenoeaTtensam u3
He10-MOpKCKOro yHHBEPCHTETA NMOHANo-
6unocsk nea roaa, 4Tobel Hakonute MPHK
[T KNOHHpOoBanus rena 6enka CS.

Hyxknea3sa u3 Maiua no3sBosyiseT CyLecT-
BEHHO YCKOPDHTBH nojiydeHue rexa Oenka
CS, Tak rax depMeHT «BBIDE3AET» reHbI
npaMo u3 JIHK. A cnemoBatensHO, HY-
KNleasy MOXHO NMPHMEHATH OJA Beiaese-
Hust Genka CS Ha TOl cTanMM pa3BHTHSA
napa3urTa, KOraa ero MOXHO Ky/bTHBH-
poeaTh B nabopaTopus. C noMouibio Hy-
Kieassi 3 Mawia Max-Katueny u ero xon-
JIEraM ynanoch NPOKJIOHHPOBATh rex Oern-
Ka CS npuMepHO 3a BOCEMb MECALIEB,

Ilo muennro Maxk-KaTtueHa, Hykneasa
M3 Maia HalaeT LIMPOKOe NMPUMEHEHHe
HE TONBLKO B HAYYHBIX HCCENOBaHUAX, HO
H B MEOHUMHCKON npaxkTHke. DepMeHT
MOJHO HCMOJNb30BaTh IUIA TOro, 4TO6bI
NOJIYYHTH MONHYK «OHONMHOTEKy» reHos
kakoro-uubyne oprannama. ¥ aobex oH u
LIS MCCTIeOBAaHNA W3MEHEHHH B reHOME,
NMPHBOAALLMX K HApYLIeHHsAM obMmeHa Be-
LIECTB ¥ IPYTHM NaTOMOTHAM.

B 3akmouenne Mak-KaTuen oTmeuaer;
«Hyxkneasa u3 Mawa — HeoOblualHo HH-
TepecHsii epmenT. V3Has, xak o pabo-
TaET, Mbl MOJIyYHM HOBYIO HHOOPMaLHIO
o JHK. Hanpumep, BO3MOXHO, 4TO CHI-
HAJ1 K PaCLLEN/ICHHIO NOIMHYKICOTHAHOM
uenoukn JJHK nmo xoHLaMm reHoB urpaer
KaKylo-TO POJib B PETY/ALHMH IKCIIPECCHH
TEHOBY.

Iloxa HemsBecTHO, cnocobex nu (ep-
MEHT crielHHHECKH PaCILeIIATE Ha FeHbl
JHK MHOrokneTouHbiX OpPraHM3MoOB,
BE[b I'éHbl MHOTOK/IETOYHBIX H ONHOK/IE-
TOYHBIX YCTPOEHBl HECKOJBKO  MO-
pasHoMy. Yumntsipaa Goneluoit wHTEpEC,
KOTOPBIH hepMEHT NpeacTaBafeT N Ha-
YYHBIX HCCNIEI0BAHMH, MOMHO HaeAThCH,
4TO 3TOT M NMoaobHbIe eMy Bonpockl By-
OYT pelueHsl B 6uxaiinemM 6ynyiem.

byabTe CroKoWHsl,
«nyganTbI»

AK BYIVYT oBcTOATHL fIena co cnpo-

coM Ha pabouyio cuny B CIIIA, xoraa
MOYTH BCE MPOLIECCHI B MPOMBILLIEHHOCTH
u chepe yenyr HyanyT NOMTHOCTHIO ABTOMaE-
TH3HPOBAHBI.

Ha ocHOBaHHH pe3ynbTaTOB HCCNEONOo-
BaHuil, NnpoBeneHHbIX HenasHo MucTHTY-
TOM 3KOHOMHuYecKoro aHanusa (IEA) npu
Huio-MopkckoM yHHBEpPCHTETE, MOXKHO
CKa3aTk, YTO <«WIYAAHTHI» MOIyT ObITh
CnoKoHHBI. ABTOMATH3AlLMA HE CMOXKET
MOJTHOCTLIO 3aMEeHHTb TPpya uenosexa. C

yBeHYeHHeM MaciuTaboB aBTOMaTH3AUMH
pacTeT 4YHCIo nroael YMCTBEHHOro Tpyaa
¥ HH)KEHEPHO-TeXHHYECKHX paboTHMKOB, a
aJMHHHCTPAaTHBHO-YNPABJIEHYECKHH anna-
par cokpaiuaercs. Ilpeanonaraercs, 4To
3aHATOCTHL B MPOMBILUIEHHOM NPOM3BO-
NCTBE N0 OTHOLWIEHHIO K 00L1e# 3aHATOCTH
COXPaHHMTCA HA MPEKHEM YPOBHE.

Tlporuo3z 6wu1 pa3spaboran rpynno#t
yueHbIX, coTpyaHukos IEA, Bo rnase c
B. JleouTbeppiM B @©. J1ayHH ¥ OCHOBBI-
BaJIcA Ha MOJeNH MekoTpacnesoro Ga-
nlaHca, YYHTbIBarolleif KOMINIEKCHBIE B3a-
HMOCBSi3H B aMEPHKAHCKOH 3XOHOMHMKE.
Mogens oxsaTbiBana 89 orpacneit npo-
mbiuteHHocTd CUIA, npHyeM no Kax-
noft oTpacnu TakHe NoKa3laTeNH, KaK Yuc-
NeHHOCTh paboTalomnx, 06BeM TOBapOB
H ycnyr, HeoOxomuMBblie IS COXPaHEHHA
OOCTHFHYTOro o0BeMa mNpPOH3BOACTEA,
YYHTHIBAJIMCh OTOENBHO OT PECYPCOB,
TpebyeMBbIX [Ans pOCTa KanuTana,

B kauecTBe HcxonHOM nHbOPMaLHH HC-
NoNb30BaNHCh TaOIHLIBI MEXOTPACIEBO-
ro banawnca 3a 1963, 1967, 1972w 1977 rr.,
cocTaBieHHble OHOpPO 3IKOHOMHYECKOro
aHanM3a MpPH MHHHCTEPCTBE TOPIOBIH
CILIA, a Takxe gaHHbIE O LIEHAX, OCHOB-
HbIX TPOM3BOICTBEHHBIX (DOHOAX, MEXK-
OTpAacieBbiX CBA3AX H 3aHATOCTH.

Brinn cOCTaB/IEHBl TPH CHEHAPHA BO3-
MOJHEIX HayYHO-TEXHHYECKHX H3MEHe-
HH#, a 3aTeM Ha OCHOBAHHH MO/IETTH C y4e-
TOM KaXaoro cuexapus Obinm paspabo-
TaHkl TPH BapHaHTa NPorHo3a norpebxo-
cTH B paboueit cune (no 53 npodecchsam)
IR xaxno# oTpacnn. B nepsom («onop-
HOMY) cieHapu# S1 JONyCKanock, 4TO HU-
KAaKHX HayYHO-TEXHHYECKHX H3IMEHEeHHH
nocne 1980 r. He mpousoiner. Bropoi
cueHapuit S2 Obin OCHOBaH HA nomyLue-
HHH, YTO TEMIbl MOOEPHH3ALNHK B cepe
NMPOMBILIIIEHHOTO TpoM3BoacTBa GyayT
yMmepeHnHbiMH. TIpH COCTaBNeHnH TPeThe-
ro cueHapua S3 aBTOpEI HCXOOMIH K3 Ca-
MBIX ONTHMHCT HYECKHX NPEanoOKeHHil,
cunTasi, HanpumMep, 4To K 1985 r. anek-
TPOHHbIE NeYaTalolHe yCTPoHcTBa H aB-
TOMaTH3NpOBaHHble paboune MecTa mo-
JIHOCTBIO 3aMEHAT MallMHHCTOK. Bo Beex
Tpex cry4asx Npeanonaraioce, 4To He3a-
BUCHMO OT TEMIIOB BHEOPEHHsA HAYYHO-
TEXHHYECKHX HOBILIECTB CIPOC HAa TOBAphl
H YCITYTH KaK y HaceleHHs, TaK H y rocy-
napctsa Oyger nmocTeneHHO pacTH.

ITo muennio JleoHThEBa, pPe3yNbTaThi
MPOBEAEHHBIX HCCIIENOBAHMH «I0Ka3aJH,
4YTO HCNONAb30BaHHe noapobHoit uHbOp-
MaLHH MO3BOJIAET MONYYHTH NeTanbHbIH
Nporuo3». BeICTpLIE TEMNbI aBTOMATH-
3aumun (cuenapuit S3) nossonat CHIA k
KOHLlY HBIHEIIHEr0 CTOMETHA MPOH3BO-
OMTH TAKOE XK€ KOMHYECTBO TOBAapOB, Kak
ceftuac, mpu obwweit 3anaToctn Ha 10%
menblte. Ho obiuee yneno pabounx Mecr
OCTAHETCH BCE )K€ BLICOKHM, TOCKONBKY
YBE/THYEHHE CIPOCA HA TOBaphl H YCIIYTH,
KaK 3T0 ObLIO 1OMYLIIEHO B CLEHAPHH, 1O~
TpebyeT co3nanusA HOBBIX paboynx MecT,
H 3aNnoNHATBLCA OHM DynyT moasMu, BbI-
CBOBOKIAEMBIMH B PE3YNLTATE aBTOMa-
TH3ALHH.

OnHOBPEMEHHO OTMeEYaeTcs, YTO Cy-
LIECTBEHHO M3MEHHTCH CTPYKTYpa 3aHs-
ToctH. Jons npodeccuonansHbix pabor-
HHKOB B 0ODL1EM 4HCNEe 3aHATBIX BO3pac-
TeT ¥ coctasuT B 2000 r. noutu 20% no
cpaBHenMio ¢ 15,6% B 1978 r. Haubonb-
wee ypenuuyenue Oyner HabmiomaTecs B
9HCIEHHOCTH WHKEHEPOB M Y4EHbIX B 06-
nactH kubepHeTHKH. Yncno xe KOHTOp-
CKMX CIIy>KalXx, Hao6opOT, YMEHBILNT-
cA: K KOHUy croneTus ux 6yner 11,5% no
cpasrennto ¢ 17,8% B 1978 r. Cokpaiue-
HHE 3TO# kKaTeropuu pabGoOTHHKOB Npo-
M30MeT 3a CYET BHEAPEHHA aBTOMAaTHIH-
POBAHHBIX CHCTEM, NEPErOBOPHBLIX YCT-
po#icTB, MAllIHH C PAcNoO3HaBaHHEM PEYH
H Opyroi nogoOHON TeXHHKH.

Korna 3BM 6ynyT BhINONMHATE Oonepa-
LIFH, CBA3aHHbIE C [1€IONPOKH3BOICTBOM H
obpaboTkolt undopmauuy, oTnageT He-
0OX0OOUMOCTE B YNPaBIAIOLLHMX CPEAHErO
3Bena. Ha cMeHy MHOrMM NpOM3BOI-
CTBEHHbIM pabo4KM, 3aHATHIM HA IOTOY-
HbIX JHHHAX, NPUAYT MNPOMbIILIEHHbIE
pobOTHl M CTAHKH, OCHAILUEHHBLIE YCT-
poiicTBaMH NMPOTrPaMMHOrO YIpaBiieHus,
a CBEPXTOMHOCTH, rapaHTHpyemas MNpH
aBTOMAaTH3HPOBaHHOI MalUHHHON 0bOpa-
DOTKe, HCKIMIOYHT NMOTPeDHOCTL B Bonb-
LIIOM 4HC/IE KOHTPOEPOB.

Kak cnegyeT U3 IPor{o3a, pacliMpeHne
maciiTaboB aBTOMATH3IALMH 3AMEIIHT
TEHAEHLAIO YBeNnu4eHHus pabounx MecT B
cthepe ycnyr 3a cueT HMX COKpallleHWS B
chepe npowussoncrsa, HabniogaemMyr B
aMEpPHKAHCKOH 3KOHOMHKE HA NPOTANKE-
HHH TIOCNIEBOCHHBIX aecATHNeTH. [Taxe
€CJTH BHEJIDEHHE CPE/ICTB aBTOMAaTHIALIHH
npuBefeT K COKpalleHHio paboynx mect
BO MHOTHX OTPAC/AX NPOMBIULTEHHOCTH,
pPOCT Cpoca HA CaMy BbIYHCTHTENBHYHO
TEXHHKY H YCTpPOHCTBa aBTOMATH3aUMH
BLI30BET HEOOXOAMMOCTH B CO3JaHHH HO-
BbIX pabourx mMecT B cepe NpOH3BONCTEA.

OnTHMHCTHYECKHE BBIBOALI B OTHOLLE-
HHH COKDAlLEHHA 3aHATOCTH OCHOBaHbI
Ha HEMoJIHOM yueTe (hakTopos Oyaywero
nporpecca. Mccnenosarenu paccMoTpe-
JIH JIMLUL T€ NOCNEACTBHA, KOTOPBIE MOX-
HO OXKHOATh B PE3YJIbTaTe COBPEMEHHBIX
HAYYHO-TEXHHYECKHX MNOCTHXKEHHil; OHM
HE YYHTBIBAJ/IH BO3MOXKHOCThL BHEAPEHHA
MHOrHX TeXHHYECKHX CPelcTB, cO3faHHe
KOTOpPBIX He MpeanonaraeTca B 6mmkait-
wem Oyaywem. Kpome Toro, ucenenosa-
HHE OrPaHHYMJIOCH HM3YYEHHEM mnocnen-
CTBHMIl aBTOMATH3aUMK Ha OGaze DBM, B
TO BpeMsl KaK Ha HaJIHYHe HITH OTCYTCTBHE
pabo4yux MecT HeMasoe BIIHAHHE MOTYT
0Ka3aTh HAYYHO-TEXHHYECKHE HOCTHMKe-
HHA M B Apyrux obnacTax, Hanpumep B
CeNIbCKOM X034HCTBE MIIH B NPOU3BOICTBE
HOBBIX MaTepnanos. [laxe eciau 4HCaO
paboyux MecT B cTpaHe ocTaHercs 6one-
LLIAM, H3MEHEHHE B HX CTPYKTYpe noTpe-
OyeT 3HaUMTENbHBIX YCHITHH, CBA3AHHBIX C
NOArOTOBKOH KaapoB, 4TOOH! B 3KOHOMH-
K€ He CIIOXKHNAach Takas CHTyauus, NMpH
KOTOpoit 661 HabMIOAATHCE MINTHILIEK Pa-
Gounx MecT ans TPaaWUMOHHBIX npodec-
cHif H HexBaTka pabOTHHKOB HOBBLIX CIle-
nHaneHoCTeH.
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HOMyTHeHI/Ie XpycrajankKa

E)xxerogHo MUNNUOHbLI NO4EN TEPSIOT 3peHNE
B pe3ynbTarte rnoMyTHEHUS XpyCTanuka.
KatapaKta He 0053aTenbHO Nnpuxo[uT ¢ BO3pacToM —
3aboneBaHUIO €10 CriocoOCTBYIOT U QPYrne rnpuYynHbl

ErOQdH S naubonee pacnpocTpaHeH-

HON NPHYMHON NMOTEPH 3PEHAA Y JTHO-

neft ABNAETCHA NOMYTHEHHE XpYyCTa-
nuxka. Io oueHkam cneumanucTos, Gomnee
YEeM y MHJUIHOHA YEIOBEK €XKErOIHO BO3-
HHKAaeT KaTapakTa, 3HAYHTENBHO YXYO-
watowas 3penue. OcobenHo nonasepxe-
HbI 3TOMY 3a00/1€BaHH IO MOXKHIBIE JIFOOHM.
Oanaxo 61710 OBl HEMPABHILHO YTBEPK-
[aTh, YTO NMOMYTHEHHE XPYCTa/lHKa, BE-
NyLIEe K CHenoTe, SABAAETCA MNPAMBIM
CNEACTBHEM TMOXHIOr0 BO3pacTa MIH
cTapeHus.

Kax nokasanu oOluMpHBIE HCCNenoBa-
Hua B CHIA, u3MeHeHHs XpyCTanHKa
CBOHCTBEHHBI TNpEXIe BCEro MNOXKHIIbIM
moaaMm: ouH Bein obHapyxensl y 27%
Ul Monoxke 65 net u y 65% mun crapiie
75 ner. Ho nuius y HEMHOTHX pa3BHBAeT-
cA 3penas KatapakTa, CONMpoBOXAarouia-
Aca notepeit 3penus. B LlenTpansHoit Es-
pone NPHMEPHO Ka)XAblil OBanuaTsiil n3
CEMHIECATHJIETHHX M KaXIbIfl aAecAThIi
H3 BOCBMHAECATH/IETHHX BbIHYKIEH HATH
Ha OnepauMio KaTapakThl. COOTBETCTBY-
FOLLME MOKa3aTeH As APYTHX PETHOHOB
3€MHOTQ 11apa ropa3’ao BblLLE,

Hro Takoe karapakra?

BmecTe ¢ poroBuiei, BOOAHMCTOMN BNia-
roif ¥ CTEKNOBHIHBIM TENIOM XPYCTAIHK
obpa3yeT ONTHYECKYIO CHCTEMY 4eJloBe-
Yeckoro rnasa (cM. PHCYHOK Ha c. 48).
H3 obweit onTuyeckoi cunei rnasa B 59
AHONTPHI HA OONMIO XPYCTA/IHKa NMPHXO-
AMTCA npumMepHo 19 guonTpwil. Xpycra-
K 00LIMHO NPO3PaYeH; B rN1a3e OH BLIMO-
JIHAET TY ke QYHKLMIO, 4TO M OOBEKTHB B
doTokamepe. B pesyneTaTe HIMEHEHHA
ero Gopmbl B npoLecce akKOMOAAIMH Ha
ceTyaTKe rjias’a, KOTOPYH MOXHO Cpas-
HUTH ¢ hoTonnexnxkoii, Bo3uukaer choky-
cHpoBanHoe u3obpaxenue, Hapywenus B
MEXAHH3IME AKKOMOMAUMH XPYCTAIMKa
npMBOAAT K O/TH30PYKOCTH MWK JanbHO-
3O0PKOCTH, KOTOPbIE MOYKHO KOMNEHCHPO-
BaTh OYKAMH.

Haubonee cepbe3HbIM H3MEHEHHEM
XpycTanuka, seaywm K 3abonesanmio,
SIBIAETCH YMEHBLIEHHE ero npo3payHo-
CTH, WIH CBeTONpoHALaloLeH cnocobHo-
c¢tH. OdTanbMONOrH Ha3bIBAKOT YMEHb-
LIEHHE MPO3PAYHOCTH XPYCTANMKA KaTa-
pakToit. Peub Npy 3TOM HAET O NOMYTHe-

OTTO XOKBWH

HHH 160 H3IMEHEHHH LBETA TEna XpycTa-
JIMKA, KOTOPBIE MOTYT 3aTPOHYTh HEKO-
Topsie 061acTH XpPyCcTANIHKa HIIH BCe €ro
Teno (cM. pucyHok Ha c. 47). 3penue
YXYALU2eTCH B 3aBHCHMOCTH OT o6nacTu u
CTENeHH NOMYTHEHHA XpycTaiHuka. B He-
KOTOPBIX CIyYasx B pe3ynbTaTe 3TOro 3a-
OoneBaHHA HAacTynaeT CNENnoTa.

BuigensioT TPH NMPHHLUMMIHAILHO pa3i-
JIMYHLIX MEXaHW3Ma, NPUBOAAIIMX K MO-
N00HBIM HapyLIEHHSM 3peHus (CM. pH-
CyHKH Ha c. 50 u 51). TlomyTHEHHE MO-
XKEeT CY3HTb ONTHHEecKyio obnacthb rna-
3a, T.e. melicTBoBaTh NonobHo awadpar-
me. TToMyTHEBLIHNA XDYCTA/IMK MOXET
TAKXKEe MOIJIOWATH CBET, B 0COOEHHOCTH B
onpeneneHHoM yuactke cnekrpa. Cnencr-
BHEM 3TOrO ABNAETCA JIOJKHOE LBETOBOC-
NPHATHE, YMEHbIIEHHE KOHTPAaCTHOCTH H
paapeuuatouefi cnocobnoctu. [Togobubie
CHMNITOMBI 4acTO HabNOAaKTCA NPH H3-
MEHEHHH LBETa Apa XpPyCcTa/INKa, TaK Ha-
3bIBAEMOM CKJIEPO3€ A/ipa CTAPYecKoi Ka-
TapaxkThl. HakoHeu, yxyauleHne 3peHus
MOYET BbI3BAaTh PaccesHUE CBETa Ha Kpa-
AX MOMYTHEBLUNWX 30H NHOO Ha TOYEUHBIX
NOMYTHEHHAX.

o XVIII B. rocnoacTBOBaNO MHEHHE,
4TO Karapakta npeacraenset cobolt Ge-
necyro mMemOpaHy B 3pauke. CuuTanocs,
uTO JKHOKOCTH, 0Opa3syrowuias memOpany,
cTekaeT nonobHO Bogonany (xkarapakte)
13 moara. Ho u nocne Toro, xak Obimm
H3y4eHbl HCTHHHBIE NPHYHHBLI 3abonesa-
HHA, BRIPAXKEHHE «KaTapaKTa» OCTaslock
ana obo3xaueHus GonesHu.

CrapeHue — npunyunHa
«CTapyecKkon KarapakTbin?

®akTOphl, BAMAIOLIHE HA NOMYTHEHHE
XpycTanuka, HeoOblualiHO MHOroobpas-
Hbl. MI3BECTHBI Criydan NOMYTHEHHA Xpy-
cTanHka B pe3ynbTaTte HH3IHYECKHX BO3-
peftctBult (TENnO BhI3BIBAET TEpPMHYE-
CKYIO KaTapakTy, HJIH KATapakTy CTEeK/10-
OYBOB, HMOHM3HDYIOLUEE H3NYYEHHE NO-
POXNaeT JIYMEBYIO KaTapakTy), a Takxe
noa AeHCTBHEM XMMHKATOB, K KOTOPBIM
OTHOCHTCA 4acTh MeaHKameHnToB, Pa3-
NHYHBIE MOMYTHEHWA Pa3BHBAIOTCA TNPH
obumx 3abonepanusx (TeraHus, caxap-
HbIfl nnaber), a TakXe B CBA3M C Pa3iny-
HbIMH 3a007€BaHHAME HITH IOBPEXIEHH-
amu rnaza. Kpome Toro, u3BecTHbI Tak-
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e ClIyYau BPOXICHHBIX NOMYTHEHHUH,
KOTOPbIE MOTYT BO3HHKHYTE B Pe3y/ibTa-
T€ TPaBM B MEPHOO BHYTPHYTPOOHOroO
pa3BHTHA, @ TAKXKE CITy4aH HACNEACTBEH-
HBIX KATAPakT.

Yauie BCEro MOMYTHEHHE XPYCTaNnMKa
NPOHCXOAMT B pe3ynbTaTe CTapeHHA.
Ono nonyunno Hazpanme «Cataracta
senilis», MWW «cTapyeckas KaTapakTan.
Kaxk y>xe oTMe4anock, C BO3pacTOM YHCIIO
JIMII, TEPAIOLIHX 3PEHHE B PE3yILTATE Ka-
TapakThl, YBETAMHBACTCA. ITO HAINAOHO
WILTIOCTPHPYET CTATHCTHKA Omepalnit B
rN1a3HbIX KJIMHHKAX N0 yAAJEHHIO 3aMYyT-
HEHHOI'O XpyCTaJMKa, COCTAB/IEHHAA B 3a-
BHCHMOCTH OT BO3pacTa NalieHTOB.

CpasHeHHe [aHHBIX MO cTpaHaMm (cM.
BEPXHIOW Tabnuuy Ha c. 49) nokasniBaer,
4TO GONBIUMHCTBO ONepauMil Ha KaTapak-
Te B Mcnanuy ¥ IlanaMe NpUXOAMTCA Ha
Bo3pact 51—70 ner, B ®PI', I'[IP, llgeit-
uapuu ¥ CIIA — nHa Bo3pact 61—80 ner.
[MpuunHamMu Takoro cmewenns Ha 10 ner
MOryT ObITBE KAMMAT, NPOAONKHTENb-
HOCTh COJTHEYHOTO JHA (KOJIMYECTBO Yilb-
TpadHoneTa) H HEMOMHOLUEHHOE MHTAHWE
(HemocTaTOK NMPOTEHHOB).

Peaynetatel MccnenoBaHufl crapuec-
Kol karapakTtel B W3ipamne m AHrImu
(Oxcthopne) (cMm. HHXKHIOW Tabrnuuy Ha
c. 49), crpvnnHpoBaHHbIE MO NMOAY H MO
CcTpaHaMm, 3aMeTHO BapbUPYIOT B 3aBHCH-
MOCTH OT MECTa JKHTeNbCTBA, Packl H No-
na. Kak noka3blBalOT 3TH PE3yNbTAaTHI,
JKEHLUMHBI CTPaNaloT KaTtapakTo# vauie,
4eM MYIKUYHHBI.

[Mo HEMHOTHM AOCTOBEPHBLIM AAHHBIM
ans Muguu, IMakecrawa, Baurnagew w
Hnpone3nn 3a00/1€BaeMOCTh KATapakToH
B 3THX CTpaHax eule Beiie. Tam cyllecT-
BYIOT pa#ionsl, 0kono 30% HaceneHus Ko-
TOpBIX B Bo3pacte oT 40 no 50 net nubo
OCNEeNKn B pesysibTaTe KaTapakTsl, 1Hbo
ObiNIH ONEepHPOBaHEI.

Ot reorpadmueckoro hakTopa 4acTo 3a-
BHCHT BMI NOMYTHEHHMs Xxpyctanuka. Mc-
cnenosanns B Pouectepe (CLUA, wit. Heto-
Mopk), Tamme (CIUA, wT. ®nopuna)
Mauune (®HIMNNHHBI) CBHOETENBCTBY-
10T, 4TO BOnMH3W 3kBaTOpa — Manuna
pacnosiokeda Ha 15° ceBepHoOli wIMpO-
Thl — KaTapakThl B PE3yNbTaTe H3IMEHE-
HHA UBeTa AApa XPYCTalMKa BIUIOTH OO
TEMHO-KOPHYHEBOT O BCTPEYAIOTCA ropas-
[0 4aLUe, YeM MOMYTHEHHSA CYMKH MITH f/1-
pa. B Pouectepe, pacnonoxeHHoOM Ha 43°
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KAPTUHA TUMWYHOIO NOMYTHEHWA w nameHeHun useTa BEepPXHOCTHbIMW NMOMYTHEHUAMMK. Npo3payHbin XxpycTanuk rnasa
XpycTanMka 4YenoBe4ecKoro rnasa, NOpa)<eHHoro KarapakTom KOpOBbI (BHM3y) AaeT npefcTasneHue ob ero onTU4eckon cune
(ssepxy). XpycTtanuku Gbinv yaaneHsl onepaTtusHbIM NyTEM No- no cTeneHn ysenuueHus ceTku. Mo 31on choTorpacum MOXHO
cne notepu 3peHuA. Huwke — xpycTanuk rnasa Kponvka c no- OLIeHUTL CTeneHk NPOo3payHOCTW PasnMYHbIX XPYCTanuKos.
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CCBCPHOM LUKHPOTHI, H3IMCHEHHS LBETA Al-
pa XpycTaluka — camblil peaKuil THN Ka-
Tapaktbl. [lapanncnbHo B 3THX Hecaeno-
BaHuAX ObLIO YCTAHOBICHO, YTO TPYI Ha
OTKPBLITOM BO3YXE, HanpuMmep B CeCNb-
CKOM X038iicTBE, cCnocobCeTBYET NOMYTHE-
HHIO AIPa XPYCTAIHKA.

M3 BbillIECKA3aHHOTO €ABA NTH MOXKHO
clenaTh BLIBOM, HTO NPHYHHA HacTON 3a-
BonepaeMOCTH NOXHIBIX arodeif xara-
PaKTOil KpoeTcs NHIbL B CTAPYECKHX M3-
MEHEeHHAX xpycTanuka. KoHeyHo, yuuThI-
pas reorpaduyeckuil (akTOp, MOXKHO
BO3Pa3HTh, 4TO TIOH B Pa3NIMYHbIX PErH-
OHAX MHPA CTAPelOT No-pa3HoMYy.

Onuako Kak 06bACHHTB TOT (akT, 4TO
BO BCEX PErHOHaxX CPABHHTENBHO MOJIO-
nble KON CTPANaKT OT NMOTEPH 3PEHHA
HJIH CNIENOTHI, HACTYNAOUIMUX B pe3y/ibTa-
Te cTapyeckoil katapakTel (odTansmono-
ri  Ha3bIBAKOT MNOKOOHBIE W3IMEHEHHA
«TMPEeXAEBPEMEHHOI KaTapakToii»), H TO,
YTO CPeH JIHLL NOXHIOro BO3pacTa aane-
KO He BCe XKanyroTcs Ha katapakty? I'oso-
PAT, YTO BO3PACT NPOABJIEHUA KATapPaKThl,
KonebeTcs B LLHPOKHX Mpeaenax.

Ho He TONBLKO BO3PACT NPOABIEHHA Ka-
TapakThi, HO ¥ Mop(donoruyeckue oco-
OEeHHOCTH M3MEHEHHA XpyCTajlMKa B Mo-
JKHJIOM BO3pacTe CHIBHO KonebmioTca.

POroBuUA

NEPEAHAS
KAMEPA

XPYCTANUK

PAZIYKHAS
OBONOYKA

PA3PE3 YENOBEYECKOIO INA3A. XpycTanuk HaxoguTcsa B8
nepeAHeM pasgene rnasa Mexgy BOGAHUCTOM BNarom 1 CTekno-
BUAHLIM TENOM. Kpas ero npuKpeIThl pagy»Hown o60N04YKOR, KO-
Topas pearvpyer Ha cBeT NogoOHO aBTOMaTUYecKon guadppar-

BonokHa Xpycranuka pa3sMBaloTCs anno-
IMIHOHANBLHO, T.€. HAC/MIOEHMEM HOBBIX
KIeTOK Ha ctapele. Takum obpa3zom ca-
MBbI€ CTapble YYACTKH HAXOQAATCHA B AIpe
XpycTanuka (cM. PHCYHOK Ha c. 52).
[IpuMeyaTensHO, 4TO HMEHHO B 3TOM Ya-
CTH XPYCTA/IMKa 3JHAYHUTE/ILHO pexe Nnpo-
ABJIAETCA PAacCTPONCTBO 3PEHHSA B PE3YIib-
TAaTe NMOTEPH NpPO3Pa4YyHOCTH, HEXKENH B
ropasao 6onee MONOAO#H KOPE XpyCTanu-
Ka. DTH H3MEHEHHA B KOpPe ONATH ke Mpo-
ABJIAKOTCA Pa3THYHBIM, HO BCAKMIL pa3 xa-
pakTepHsiM 0Bpa3oM, HanpuMmep B BHIE
CBEPXHYK/1€aPHbIX H3MEHEHH , B BUAE NMO-
MYTHEHHIl 33 cueT NPOHHKHOBEHHA Denko-
BOH KMOKOCTH M BaKyOJiH, B BHJIE K/THHO-
BHOHBIX NOMYTHeHHit UK cybkancynsap-
HbIX, KOTOpPbI€ HAOMOAAKOTCA B NEPEAHEiH
KOpE yalle, 4eM B 3aaHeil.

UsmeHeHune
CBOUCTB XpycTanunka

YuyeHbie 1aBHO NMBITAIHChL OHATH, Me-
HAKOTCA NIH (H3MYECKHE M XHMHYECKHE
CBOMICTBAa XpyCTa/lHKa C BO3PAcTOM, a ec-
JM Jaa, To Kak. [lpu 3TOM OHH HanesHCh
HailTH OTBET Ha BOMpPOC, MOYEMYy KaTa-
PaKTa 4acTO BOIHHKAET B [NOXKHIIOM BO3-

CBOK hopMy.

pacTe W KakWe MEXaHHWiMbl OCHCTBYIOT B
3TOM ciydae? M3 MHOXKECTBA HMEHOLIMX-
CA JIaHHBIX CnenyeT BOCNONBL30BATHLCA
ML HEMHOTHMMH, NPEACTaBJIsOLIMMH
ocoOblii HHTEpeC B CBA3H ¢ BONPOCOM —
ABNACTCA NTH CTAPEHME NPHYMHONR «CcTap-
4CCKOM KaTapakThin?

Ve Gonee cTa net Hazan 6110 0OHapy-
KeHO yBenuveHue Beca w obvema xpycrta-
JIMKA  BCJIEACTBHE  ANMO3HUHOHATLHOIO
pocta. Uccnenosanus CBETONPOHKLIAEMO-
CTH B 3aBMCHMOCTH OT [UTHHBI BOJHbI, O1-
HAKO, NOKa3aiH, YTO YMEHbILIEHHE TPAHC-
MHCCHH HE MOXeT ObITh ODBACHEHO yBe-
JIHYEHHEM TOJLUMHbI XPYCTANHKA (CM. PH-
CYHOK Ha ¢. 53). I'padmku Tpascmuccnil,
coctaBnenHbie B 1980 r. C. Jlepmanom,
npoteccopom-odTansMonorom Yuusep-
curtera Dmopw B Atnanre (CLIA,
wt. [)KOpaXusA), OTYETIHBO MOKa3amH,
4YTO B MOJIOAbIX XPYCTATHKAX TPAHCMHC-
CHsl  yibTPaHONETOBOTO H3NIYYEHHA B
auanaszoxe ot 300 1o 400 M OYeHB CKOpPO
ucyesaeT. ONHOBPEMEHHO AAPO XpyCTa-
JIMKa OKpPalLIMBaeTCA B KeITOBATHIN LBET.
3TO0 BEeT K TOMY, 4TO TPAHCMHCCHA CBe-
Ta B BHAHMOIl 00nacTH crnekTpa cHUXaeT-
CcA B CTapblX XPYCTaIHMKax, MOCKONbKY C
BO3PacTOM CBET BCE CHIIbHEE NoraoLuaeT-
cd ITHUMH «KPACHTCIIAMH», HWHTEHCHB-

CTEKNOBUAHOE
TENO
DPUEPO3HAR OBO-
NOYKA MMA3HOro
. ABNOKA
| COCYOQUCTAR
“- DBEONOYKA MMA3A
APUTENbHLIN
m EHTP CETHATKM

ETHATKA

3PUTENbHbLIA
HEPB

me B ooTokamepe. Xpyctanmk orbpaceisaeT peakoe uobpaxe-
HWE Ha ceTyaTKy 3agHero pasjena rnasa. B sasucumocTi ot
yAaneHHoCTH npeAMetra HaObnioieHUn XpycTanuk U3MeHseT
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HOCThL 00pa3oBaHHA KOTOpLIX ¢ BO3pac-
ToM yBenwuusactca. B pesynstare Ha-
crynaet unsTpyrounil abdexT.

Hosbint meTof namepeHns
paccesiHus ceerta

Kak yxe ynoMHMHANOCh, XpYCTAIHK He
OIHOPOIEH NO CBETOMPOIMYCKHBIM CBOHCT-
BaM. IDTO JIErKO YCTAHOBHTEL NPH HCCIIe-
N0BaHMH paccesHus ceeta. Ecni nycTHTb
yepe3 XpyCcTa/HK TOHKHI nyy cBeTa, TO
€ro X0/1 MOKHO NPOCNEIHTD MO MECTY No-
ABNEHHA paccensaemoro ceera. Odrans-
MOJIOT HCNOML3YET IS 3TOro CrneuHasib-
Hbl# npubop — wieneBoil NaMnoBbIi MHK-
pockon. CospemeHHbie npubopel wis do-
TOOMArHOCTHKH MEpPEeAHero pasaena rna-
3a, pabortarowme no npuHukny Lleimn-
tdhmiora (rnybokoe pe3koe oTobpameHHe
HAK/NOHHBIX ODBEKTOB 3a CYET NpHAaHWA
NIOCKOCTH NAeHKH H oObekTHBa V-
obpazuoii dopmsel), nossonsoT choTo-
rpadHpoBaThL XPYCTANHK B MONHOM 00Be-
ME H M3IMEPHTHL TakHm obpazom pacces-
HHE JTyda CBETA HA OTHENMbHBIX CJIOfX.
AHanH3 HEraTHBOB C MOMOLULK MHKPO-
JNIEHCHTOMETPA 3aKJIKOHAETCH B Onpeene-
HHH TIOYEPHEHHs [JIEHKH B pe3yibTaTte
paccesHns cBeta. [TOCKONMbKY paccesiH-
HBIil CBET cam No cebe He HMeeT 3HAYEHHS
R IPHTENBHOrO npoiecca, TO H3 ITHX
HIMEPEHHUH MOJKHO NOJIYYHTh KOCBEHHbBIE
NaHHbIE O NPO3PA4YHOCTH OTAENBHBIX CII0-
eB xpycTrandka. Yem cHnbHee paccesHue
CBETA Ha OTAENbHOM CJI0€, TEM 4YEpHee
Oyner cooTBeTCTRYIOLLEE MECTO Ha Hera-
THBE (CM. BEPXHUI PHCYHOK Ha c. 54).

Bumecte ¢ B. [IparoMupecky Mbl co3na-
JIH HOBYIO Kamepy, NO3BOJIAIOLLY IO NOITy-
YHTh B KIHHHYECKHX YCNOBHAX 10CTOBEP-
HbIE BOCNPOH3BONHMBIE PE3IVIBLTATHI.
Meron ocobenHo npuroaeH ans Habmio-
NIEHHi 3a pasBHTHEM npouecca. ITHM Obl-
f1a CO3aHa BO3MOKHOC TS [UTA HIMEPEHHS
NPOrPeCcCHBHOIO NOMYTHEHHA XPYCTAIH-
Ka y otaensHbiX nauveHtoB. C Tex nop
NOABAANOCH HeMano npHbopoB aAns oam-
HOoro GoToMeTona, KOTOPbIE MPHMEHA-
KOTCR B Pa3NHYHbIX 0B TANIBMOIOTHYECKHX
LHEHTPax MHPa, a HCCNENOBaHHE KaTapakT
MOJKET OTHBIHE ONMPATLCA HA ODBEKTH-
BHpYEMbIE KAHHHYECKHE HabMmoneHns.

IMpu rpadmueckom aunamize dororpa-
duit Hlelimndniora ¢ noMoLBI MHKPO-
NEHCHTOMETpa ONpeaensiT CTPYKTYpP-
HOE pPacnoNOKEHHE OTIENbHLIX CNOEB
xpycranuka. Painenus HEraTHB Ha MHO-
WECTBO JIMHEMHBIX UIOCKOCTER H3Mmepe-
HHSA, MOXHO NPOJEMOHCTPHPOBAThL 00b-
€MHOe paccesiHie ceeTa B coTorpadupo-
BaHHOM pa3/iefie XpPyCcTaIHKa H OLUEHHTDb
H3MEHEHHUS! CBETONPOHHLIAEMOCTH TaKMX
Y4aCTKOB, KOTOpble 0ObIYHO NMPHKPbIBA-
I0TCA panyxHoilt 060n0YKoi, T.e. HEno-
CPEACTBEHHO HE YYACTBYIOT B 3PHTE/Ib-
HOM NPOLIECCE H TEM CaAMbIM HE Bbi3biBa-
IOT YXYILIEHHE IPEHHA (CM. HHXHHI pH-
CYHOK Ha ¢. 54).

ITOT MCTOA NMPHMEHANCA HAMH H 1A

HCCJIEIOBAHNA 310POBLIX [ALUHEHTOB pa3-
nuyHoro Bospacta. [lpun 3tom ObINO
YCTAHOBJIEHO, YTO pPaccesHHe CBETA B Al-
pe XpycTajllHKa M Ha ero KOpe CHIIbLHEE y
noxHNbIX nroneft, yem y mMononsix. Mc-
cJIeIOBAHMA 3TOr0 PACCEAHHA B 3aBHCH-
MOCTH OT JUTHHBI BOJTHEI NAAaI0LIEro cee-
TAa NOKa3aiH, 4YTO M3MEHEHMS Aapa Ka-
YECTBEHHO OTHYAKOTCA OT H3MEHEHHH
KOPBI XpyCTanHKa.

Xumus xpycranuka

IMpo3pa4yHOCTh TKAHH MJIH PAcCesHHE
MPOXOASLUErO CBETA TECHO CBA3AHBI C XH-
MHYECKHM COCTABOM H MPOCTPAHCTBEH-
HBIM PacroOXKEHHEM OTAENbHBIX €€ 4a-
cteit. CnenoBaTenbHo, ANs OGBLACHEHHS
H3MEHEeHHs1 HH3IMUYECKHX MapaMeTpPOB He-
06XoaHMO MPHHHUMATL BO BHHMaHHE XH-
MHYECKHE HIMEHEHHS B XPYCTATHKE.

Xpycranuk rnasa conepxut 35% npo-
TeuHosB. HH B o/IHOM OpYroM opraHe Ha-
LIEro Tejla He CONEPHKHUTCA CTONLKO Benka
(cMm. puCYHOK Ha c. 55). IlpoTenHsl, CHH-
TE3INPOBAHHBIE CAMHM XPYCTANHKOM, Ha-
3BIBAKOTCA KPHCTAN/IHHAMM H 0DbIMHO He
BCTPEYAIOTCA B APYrHX TKaHAX H KHIKO-

CTAX HAllIero Tena, No03TOMY HX CYHTAKOT
creundHYecKHMH ONA AAaHHOTO OpraHa.
KpoMme Toro, B XpycTalHKe CONEPKUTCH
1—2% opraHuyecKkux BewecTs H 60—65%
Boabl. [lpoTeHHbl NMOApPA3nEnsOTCH Ha
pacTBOpPHMbIE B Bol€ (KPHCTANIHHBI) M
HepacTBopuMbie (ansOymutounsr). [lo
BEJTHYHHE MOJIEKYN pacTBOPHMBIE B BOJE
NPOTEHHbI NOAPAIACARIOTCA HA k-, - M -
KPHUCTA/I/THHBIL.

B pesynbTarte ocoboro pacnonoxeHus
MOJICKYJT MPOTEHHA BO3HHKACT NAOTHO-
YIIaKOBAHHOE Npo3payHoce seuuccTso. MNpo-
TEHH H Boja (B cBOOOOHOM H CBA3AHHOI
(hopme) HaxonsTca B ha3oBOM paBHOBE-
cii. OOmeHHbIE npoLECcChl, OCODEHHO
pa3fiokKeHHe YrIeBOAOB, 00ecneuHBaroT
IHEPTHIO, HEODXOMUMYIO /IS TIOAAEPIKA-
HMA GHONMOTrHYECKOro PaBHOBECHA NPH CO-
XPaHEHUH TPO3Pa4HOCTH XpycTanuka. B
CITyuae CMeLLEeHHA PABHOBECHS, HANPHMeED
NPH HAaKOMJICHHH BOIblI B ONPEAcieHHOM
MecTe MM NPH M3MEHEHHM MJIOTHOCTH
YNAKOBKH MOJIEKYJT MPOTEHHA, HIMEHAET-
C5l M CBETOMPOBOAHOCTE, MOCKOJIbKY BO3-
pacraer paccestune ceeta. [Ipo3padHocTs
MOJKET YMEHBLUHTBLCA W B pe3ynbTaTe He-
NOCTATOMHOIQ BBIACEHHA XHUMHHECKONH
JHepruy npu o6MeHe BEIeCTB.

YACTb HACENEHMWS (B NPOLIEHTAX), ONEPUPOBAHHARA NO NOBOAY

CTAPYECKOW KATAPAKTbI

BO3PACT UCNA- NAHAMA oPr rop WBEWLLA- clA

B rofAx HUA (BOHH)  (NEWNLMN PUR
31—40 45 53 - 0.2 35 08
41—50 15,4 108 59 1,2 7,0 55
51—60 31,7 26,3 12,9 13,7 16,2 139
61—70 324 35,5 375 208 33,2 36,7
71—80 158 16,4 345 443 31,1 34,6

CBbIWE 80 08 57 85 10,7 9,0 85

KAK MOKA3LIBAET CTATUCTUKA onepauui KaTtapakTel, YMCNO NuL, CTPagaolmx
10, yBENUYMBAaETCA C BO3pacToM. Of4HAKO U3 NPUBEAEHHbIX 3AECh AaHHbIX BURHO, 4TO
GoneWWHCTBO ONepayui KaTapakTsl NpoBoguTca B MUcnanuu n Naxame 8 cpegHem Ha
AECATL NeT paHblle, HeMm B APYrux cTpaHax.

YACTOTA BOSHMKHOBEHUA KATAPAKTEI HA 10 ThIC. YHENOBEK

BO3PACT MY>XUYUHbI MEHWWHbI
B rofax WU3PAUNL OKCoOP[ WU3PAWUNL OKCOOP[

BbIXOALbI | BbIXOALUbI BbIXOAUb! | BbIXOALUI

W3 CTPAH | U3 CTPAH M3 CTPAH | U3 CTPAH

EBPOMbI | BOCTOKA EBPOMbI | BOCTOKA
40—49 1,42 3,76 0,28 1,30 4,54 0,09
50—59 4,50 15,75 2,29 5,49 15,09 2,40
60—69 16,68 3273 7.07 21,93 29,57 8,80
CBbIWE 70 40,36 63,30 19,70 38,33 50,31 24,70

ANS MHOTUX PETMOHOB 3EMINW g0 cux nNop OTCYTCTBYIOT JOCTOBEPHbLIE CBEAEHMA
06 obpa3oBaHum cTapyeckon katapaktel. OgHako ganHelie no Mapaunio n Okcdopay
(BenukoBpuTaHus) ykasbiBaT Ha TO, 4TO reorpadusn BOIHUKHOBEHWSA KaTapakTel O4eHb

HEpaBHOMEPHA.
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: ' ' BospacTHble naMeHeHuUs!
obmeHa BelecTB
B XpycTanuke

HeynusuTensHo, 4TO npoueccsl o6me-
Ha BELLECTB B XPYCTAIHKE H ero XuMuue-
CKHil COCTaB, B YaCTHOCTH CTPYKTypa
NPOTEHHOB, M3YYAIOTCA YK€ C NaBHHX
nop. Mccnenosars npHuKHbI, BbI3bIBAKD-
LIHe KaTapakTy, MOXHO Ha OCHOBE KOM-
IIEKCHOro OMOXHMHYECKOTO aHanusa
npoueccoB oOMeHa BellecTs.

Crapense opraHuima obycnosneno
CTapeHHeM ero KieTok. Ecii Mel XOTHM
NOHATH MEXaHH3M CTAPECHHA XpyCcTaliuka,
TO HeoOX0AMMO 3HATh, KAK H3MEHAOTCH
b CO BpEMEHEeM ero KJIeTKH.

= BonoKHa XpycTa/lMKa — YKe He Cro-
coDHble K OeneHHr (MOCTMHOTHYECKHE)
KieTkH Oe3 snpa ¢ odeHs DONBLIWONA Npo-
NOMKHTENbHOCTBIO KH3HHM; K ITOMY Xe
THNY KJIETOK, HO C MEHbLUCH NPOaOIKH-

=miA 1l \\ TeNbHOCTBIO XH3HK (npumepHo 100 nHei)
— il
] OTHOCATCA IPHTPOLHTHI.
——————— ——-)—— Bt ettt et T OO6pa3zoBanHe BOJIOKOH XPYCTA/IHKA Ha-
Wy YHHAETCH ¢ MMHTEbHBLIX KJIETOK B IKBaTO-
ST
| / puansHoii 0bnacTH, KOTOpLIC TaM aHb-

(epeHUHPYOTCE W BbIPacTawT 10
ANHHHBIX FeKCaroHaJIbHbLIX BOJIOKOH Npo-
TAXKEHHOCTBIO OT NoJKca 1o nontoca. C
JOCTHKEHHEM BOJTOKOH XpyCTaliMKa nos-
HOW NHHBI CHHTE3 NPOTEHHOB 3aKaH4H-
BaeTCA, HEHYKHble Dosiblle Apa KNETOK
c paccaceiBaroTes. CeoiicTsa, obperentbie
BOJIOKHAMH XPYCTANHKa K KOHLY CHHTE3a
KPHCTAUTHHOB, ONpedesifloT nalnbHeii-
Hiee CymecTBOBaHHE BOJIOKOH — OHM Be-
nyT cebs NoToM Tak XKe, Kak M Opyrue
GeabanepHble, He crnocobHbIC K neneHnIo

3 \\ KJIETKH.

KauecTBO Ha4aNbHOTO HCTIOJIHEHHS, 3a-

e 23\
e - '1 -_). e e e ] JIOKEHHOTO B AOpe KJIETKH H BapbHpYIO-
—_—_= iy L1ero noa aeicTeHeM cpenel, onpeaens-
W / eT NpOOOIKHTENbHOCTL (H3HONOrHYe-

CKOTo COCTOSHHS KPHUCTANTHHHEIX MoJe-
Kyn. Benb MHOrorpaHsbie B3aHMOOTHO-
LUEHHSA C MONEKYIAPHBLIM OKPY)KEHHEM He
octarorca 6e3 nocnencTeuit — B pe3yiib-
TaTe HX Bee B Oonblueil cTeneHy HacTyna-
eT MNpONOMKHTCALHOCTL (HIHONOrHYC-
nApHas TpaHchopMaLHa Takoro poaa rno-
C/le 3aKOHYHBLIErOCs CHHTE3a Ha3blBaeT-
CA MOCTCHHTETHYECKHMH H3IMEHEHHSAMH.
ConepxaHue Tak HaiblBaeMbiX owmbou-
HbIX NPOTEHHOB YBE/IHYHUBACTCH.

Hpyruie THNB! K1€TOK crnocobHel paina-
rath olHOOYHbIE NPOTEHHBI NIYyTEM Npo-
TEOJIM3a H BLIBOJIHTL UX H3 KNETOK. XOTH
NPOTEONHTHYECKas aKTHBHOCTh JO/MKHA
Ob1Th 3adHKCHpOBaHa, B XpYCTA/IHKE 3TO
He JIOCTHraeTCs; KpoMe TOro, 3TOMY npe-
NATCTBYET anno3HLUHOHANIBHBIA poOCT.
OTtnenbHble MONEKYIIbI B XPYCTAJIHKE CKO-
pee coOOMpPalOTCA B aroMepaThl MOMeKYJl,
KOoTOpbIe Bee Donee ypenuympaoTes. OHu
06pa3yioT BBICOKOMOEKYNAPHYIO KOM-
MOHeHTY XpycTanuka. Hakosell, ouu cta-
T XYM PN o e ars Krepa o sopsas e okse  pounrn sepacriopmet o 2
xpy!t':‘ran vKa: @ — B LieHTpansHoin obnactu, b — 8 KDM:EBMX oOna?:'rnx. Benyuaec xpy- oo aroreR ChaioTReckn. Ficroy-
CTanuK oKpaWeH u BbICTYNaeT B ponu counbTpa. B cnyuae d cBeT pacceusaeTcs HaTo-  HPiX MPOLECCOB, HIYLIHX B BOAHOM pac-
YeYHbIX MOMYTHEHWSAX.

L]
.
-
[]
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NMOMYTHEHWE XPYCTANUKA

PE3KUE TMYBWUHHBLIE CHUMKW nepegHero paspena rnasa.
Cnpasa Haneeo: poroBuia, nepegHAs Kamepa W XpycTanuk
(3pa4ok MakcumansHO PacWMUPEH C NOMOLWLIO MEQUKaMEHTOB).
Moka3aHel pasnuuHbie OPMbI NOMYTHEHWM B pesynbTarte
«CTap4YecKoW KaTapakTbi». MMOMyTHEBWME MAW OKPaCUBWMECH
YYaCTKM BeIFNAAAT 60}199 CBETNbIMA HA NO3WTUBE. 8 — U3IMEHE-

HWUA B AAPE XPYCTanuKa, b — ToYeUHbIE NOMYTHEHWA B 3afHen
KOpe XpycTanuka, ¢ — nporpeccupyiouee noMyTHeHWe onpe-
AENeHHOro CNos KOpsl, HACTYNAoWee € Kpaio, d — NOMyTHeEHUEe
B NepefiHen Kope; KpOME TOr0, UMBIOTCH ABE 30HbI NOMYTHEHWA
B Afpe. CHUMKK CaenaHsl NpUMEPHO NpU CEMUKpaTHOM yBenu-
YEHUM.
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3NUTENWNA
NEPEAHAA KOPA 3A0HAR
2 2 tran XPYCTANUKA CarEr T

A0PO
XPYCTANUKA

KAMNCYNA
KNETOK

BONOKHA
XPYCTANMKA

CXEMATWUYECKWW PA3PE3 XPYCTANMW-
KA, NOACHAKIWWA ero NOCTOAHHBIA anno-
3ULMOHHBIW POCT. flexaume ¢ Kpaw Knet-
KW 3NUTENUA Ha4YMHaIOT PacTu B ANWHY K
pasMelalnTcA Ha MMEIDIWWXCA BONOKHAX.
Bhipocwee BONOKHO nNPOCTUPAaeTcs oOT
LeHTpa nepegHet NOBEPXHOCTY 40 LeHT-
pa 3agHew. MNMocne 3aToro cuHTE3 6enka 3a-
KaH4YMBABTCH, RAPO KNETKW paccacbiBa-
etca. O6pa3oBaHe HOBbIX BONOKOH MNpo-
WCXOAUT AHANOrMYHO HapacTaHW HO-
BbIX rOfOBbIX KOney Ha gepese. Takum ob-
pa3oM, cambie Monofgsie benkosble obpa-
30BaHWA pa3aMelanTCca HenocpeacTeeH-
HO Noj Kancynow xpycranwka, Kotopas
pacTArMBaeTCA C yBennyeHunem oGuema.

TBOpe. Yem «crapiue» mMonekyna, Tem
Oonbllie BEPOATHOCTD €€ HIMEHEHHA B pe-
3yNbLTATE NOCTCHHTETHYECKHX NMPOLIECCOB.

BaxHo OTMeTHTH, 4TO KaKabie NBE
NPHMEPHO M3 CcTa MOJieKyn Benka umeroT
KaK M3uMbl ocobove «3ananien. C no-
MOLLUBK) AKTHBHOTO MecTa UX  [po-
CTPAHCTBEHHON CTPYKTYPLI OHH 0bnerya-
T X004 XHUMHHYECKHX PpeakuMii mexay
onpeaeneHHbiMH peareiTamMi. Ho Hime-
HEHHA NPOTEHHA 3ATPArMBalOT M TaKue
3H3UMbI. MMeHHO 3THM npoueccom 0Dyc-
noeaexs! ropasno Oonee cepbe3Hbie Mo-
CNEACTBHA, Y€M T€, KOTOPbIC BbI3bIBAKOT-
cA H3IMEHEHHEM CTPYKTYPHBIX NpOTEH-
HOB. CTapeHHe BbIPaXaeTcs B TOM, UYTO
NPOTEKAHHE ONpeneNeHHbIX Peakuuii 3a-
TPYOHAECTCA, TAK KAK Y COOTBETCTBYHO-
IWHX KaTAIH3ATOPOB CHUKAETCH KaTanM-
THYECKAA AKTHBHOCTDb M/IH OHH CTAHOBAT-
CA COBEPIIEHHO nacCHBHbIMK. OueBnnHoO,
HEKOTOPbIE IH3IHMbBI MOTYT ObITh CHAIbHEE
3aTPOHYTHl 3THM NPOLECCOM, 4YeM apy-
rue, cTae TakuMm 00pa3oMm KIHYEBLIMH
IHIUMAMH.

B TeueHue nocnenHux AeCATH JIET BMeC-
Te ¢ npodeccopom K. Opnodoom, a Tak-
e konneramu u3 [Napuxka n boctona mel
YCTAHOBHJIH 1BA TAKHX KITHOUEBbIX IJH3IHMA

B CTAPEIOLIEM XPYCTANIHKE: TEKCOKHHA3Y H
tbochodpykrokunazy. Oba 3x3ma obe-
cnevynBaloT dochopunu3aunIio MONeKyn
raoKo3bl. BojpacTHbie w3aMeHeHHs B HHX
BCE CH/ILHEE NPENATCTBYIOT YI/IEBOAHOMY
obMeHy, H3 KOTOPOTO XPYCTANNK «vepra-
€T» CBOIO IHEPIHIO.

VYMEHBIIEHHE IHEPTETHUYECKOro pesep-
Ba B moboM cayuae ocnabnseT MMMYH-
Hble CBOjJicTBa Xpyctanuka. Tem caMbiM
BO3PaCTaEeT NPeapacnoNoKeHHOCTb K No-
TEpe XPYCTATWKOM CBOEil Npo3payHOCTH
NpH Pa3fIHuHLIX HADYLLIEHHAX.

HekoTopsle rpynnel WccnenosaTenei,
B yacTHocTu B Huaoepnanpax, Auraum,
CHIA mn Asctpanuu, BHecqH ocobeiii
BKNAll B H3YYEHHE CTPYKTYPHbBIX H3MEHE-
HHil, OBYCNOBAEHHBLIX MOCTCHHTETHYE-
ckiMH TpaHchopMauusaMu monekyn. OHu
CYUTAKOT, MTO OT aMHHOKHCNOT acnapariia
i rmoTaMina 603 yuactus rynn HMMon
oTwennawTes amuHorpynnel (NH,), obe
MOJIEKYJ1bl MPEBPALLAKOTCA NPH ITOM M3
HeliTpanbHbIX B KHCNbie. Kpome Toro, Ta-
KHe aMHHOKHCIOTEI, KaK LIHCTEHH, coaep-
wawmne rpynny SH, MoryTt BcTynats B
NPOTEHHOBOH LENH B HOBYKO KOBAJIEHT-
HY1I0 cBs3b. [IpH 3TOM okucnsioTcs obe
rpynnsl SH, Tak 4TO BO3HHKAET AHCY/Ib-
buauetit mocTuk. Ecnu 310 npoucxoauT
MEX/1Y ABYMS PA3HYHBIMH LENOYKaMH
NPOTEHHOB, TO BO3HHKAET KOBAJICHTHBI
arperat. o 3Toro MOMeHTa MoJiekyna
MPOTEHHA MHOTOKPATHO Pa3BOPAYMBACTCH.

INpocTpancTBeHHas CTPYKTypa OT-
NeNbHBIX AMHHOKHCIIOT TAKXKE MOMXKET M3~
MeHHTLCH. BeTpeuaroTcs aMHHOKHCIOTLI
BYX CTEPEeoH3OMepHbIX (3epKanbHbIX)
thopM, KoTopele BeayT cebs o OTHOLLE-
HHIO IIPYT K APYTY KaK npaeas U Jiesas py-
Ka ¥ obo3nayaroTes Kak L- u D-dopma. B
npupose obeiuHO BeTpedaeTcs nuies L-
dopma. B xXome mOCTCHHTETHHECKHX
Tpanchopmaunit L-aMMHOKMCIOTEI MoO-
ryT 4acTH4YHO npeBpawaTtecs B D-
u3omepsei. B 3TOM ciayyae roBopsaT o pace-
sMiauni. CTpYKTypa NpoTeHHOB MOKCT
HIMCHHTBCH CLLUC 1 3d CYCT TOIo, MTO 3H-
MIMBI NOJKAKOMAT K HUM OCTaroyuHbii
caxap unu rpynnsi dochaTos.

IMockonbky cobcreeHHass HWMMYHHas
CHCTEMa XpYCTalHKa B Mpouecce crape-
HuA ocnabesaeT, OKHC/EHHE HAYHHACT
urpath Bce Gosiee BaXKHYW pofb. ITO
OKHC/ICHHC BbI3BIBAIOT NPCAK/IC BCCIO XH-
MMYECKH HEHACBILLEHHbIE BbICOKOAKTHB-
HbI€ paaMkanbl NepeKkHcH, KOTOpLIe BO3-
HUKAIOT 1UB0O 3H3IMMHBIM NYTEM B NpH-
CYTCTBHHM KHCNOpona, noa AeicTBHEM
cBeta, nbo «camu no ceber» (ayTookcua-
HO). Tak KaK B cTaperoltX XpycTanukax
OTCYTCTBYIOT HOAXO/ALUING «YTOBITCAH
paguKanoB», TO PpaluKaabl MEPEKHCH
npeactasnaT coboil Kpaiiviow onac-
HOCTL.

TMocKoNbKY NOCTCHHTETHYECKHE TPAHC-
dopmMauHH MOEKYT NPOTEHHOR B XPYCTa-
JIHKE NPOTEKaoT no OHONMOrHYeckum 3a-
KOHaM, 661710 661 nOCNEWHLIM 06 BABAATE
HX NPAMOH NPHYHHOH NOMYTHEHHUA XpYy-
cranuka. Kpome Toro, nonobueie HiMe-

HeHUs (KaK KpMCTANIMHOB, TaK M 3H3IUM-
HbIX NMPOTEHHOB) Hanbo/ee BENMHKH B ca-
MOH CTApPOH YACTH XPYCTa/HKa — B €ro
sape. 3TO TOXKE NPOTHBOPEUYHT TOMY,
YTO OHH BbI3BIBAKOT NOMYTHEHHE B ClTyqae
TaK HAILIBAEMOI «CTAPYECKOil KaTapak-
Tei», HanpoTHe, onucanubie HIMEHEHHA
npekpacHo OOBACHAKOTCH pacCeEMBaAHHEM
CBeTAa, KOTOpPOE, Kak Owilo BHAHO H3
cHUMKOB MeToaom LUleiimndniora, npo-
AB/IACTCA B C/I0AX NPHMEPHO PABHOTO BO3-
pacTta. Ecnu, KpoMe TOro, y4ecTh JaHHbIE
HCCNENOBAHUI  INMHACMHONIOTHYECKHX M
pacoBsiX GaKTOPOB H BO3AEHCTEBUA OKPY-
WKAKLLEH cpeabl, BO3MOXKHOCTE BIIMAHHSA
obwwmx 3abonesannii, HanpUMep caxapHo-
ro auabera, WAHM TAKHX cneuMdHYecKHx
raasueix DoneswHell, Kak BocnaneHHe Him
NOBLILIEHHOE TNA3HOE NaBieHne, TO cle-
NYEeT caenaTh BbIBOA, YTO «CTapyeckas
KaTapakTa» BhI3bIBAETCA MHOTMMH NpH-
yiamir, bnonornucckoe crapene, Ro-
HCHNHO, BHOCHI C)‘lllt‘l.'ll!cllilbli'l BRIAL B
3TOT NPOLECC, HO BKJA ITOT HE €AHHCT-
BEHHBLII. 3H3‘EHHC €ro, ONHAKO, NOBLILLA-
€TCA W3-3a YBENHYEHHA NPEapPacnoNokKeH-
HOCTH XPYCTAJMKA K NOTEPE NpOo3payHo-
CTH B CrIy4ae APYrHX HapyLLUeHHil.

lNomyTHeHue xpycranmka —
cnegcreue cyMmbl
HapyweHun

K nauany 60-x rogoB Owinu Hakon-
JIEHbl [aHHBIE O BO3HHKHOBEHHMM «ripe-
JK/AE€BPEMEHHBIX» POPM NOMYTHEHHA XPY-
CTaNHKa B Pe3yNbTaTe MIHTENLHOrO Ha-
pYLUEHHA peXXuMa nuTaHua. [Tockonsky
710 TEX NOP rocnoacTBOBAIO MHEHHE, 4TO
HEOOCTATOYHOE HAH HENPABHLHOE MHUTa-
HHE B3POCABLIX HE HMEET MNPAMOro Ka-
TApakTOTEHHOro0 BO3ACHCTBHA, OOMb-
IUHHCTBO 0 TAILMOIONOB He XKeaju BH-
NeThb 3/1eCh NPHYHHHO-CNIEACTBEHHbIX CBA-
3eil.

B 10 Bpems muoK coemecTHO ¢ T. Oka-
MOTO (cTuneHauaToM douaa Anekcauia-
pa d¢oH Tymbonebara) u [ancom-
Peitnxapaom Koxom 0wl HauatTel uc-
C/leAOBaHHA  HApYLUEHHWR  XpycTanuka,
CUHTAIOLLHXCA HENOCTATOYHBIMH Ans 00-
pa3oBaHus KAaTapakThl, KOTOPLIE HAKan-
NUBAKOTCA H MOTYT NPOABHTHLCA BMECTE C
apyrumu, Gosiee MO3NHUMH HApYLIEHUS-
M. Mbl Ha3sanu nonobHoe NoMyTHEHHE
B pelynbTate cymmuposanus bdekTos
«cnaraTenbHOi KaTapakToit» u obHapy-
AHHIH, 4TO B3auUMONeiicTBHA PAa3THYHBIX
HapylUeHuit XxpycTanuka MmoryT 6uiTh pa3-
HBIMH: M0J «KOKATApaKTOreHE3OM» no-
HHMAaeTCA YCHJIEHHE OJHOro KaTapakTo-
resHoro gakTopa BTOpLIM, HE3HAYHTEb-
HLIM; B pe3yibLTaTe MNOMYTHEHHE BO3HM-
KaeT u passuBaeTcs GeicTpee. [Mpn «cun-
KaTapaKTOrEHE:iE» ONHOBPEMEHHOE NOAB-
NIEHHE [ABYX HAPYILEHHil, KaX[10ro U3 Ko-
TOPBLIX N0 OTAENLHOCTH BBUIO OBl HEdO-
CTATOYHO, BLI3LIBAET BOIHHKHOBEHHE Ka-
TapakThbl.
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Heobxonumel nansHeiume necnenosa-
HHA Q1A BEIACHEHHS TOFO, KAKO# M3 060HX
MEXAHW3MOB BbI3bIBACT «CTAPHECKYIO Ka-
TapakTy». B mwobBom cnyyae runoTtesa,
YTO ML CTAPEHHE eCcTh NPHYHHA BO3-
HUKHOBEHHS KaTapakThel, Oofblle Heco-
CTOATENbHA — Be/Ib H3MEHEHHS B 0OMeHe
BELLECTB B XPYCTA/IMKE, BbI3BAHHBIE CTa-
peHHeMm, He MoryT Oonee paccMaTpHBaTh-
Csl KaK HeNnoCpPeACTBEHHO KaTapaKTOreH-
Hble. MynbTudakTopanbHbiil reHe3ne ya-
cTeiX 3ab0/esanmil KATAPAKTON B NMOXKH-
I0M BO3pacTe 0OBLACHSET, NOYEMy KaTa-
pakToi 3aboniesaloT JIOAM caMbiX pas-
HbIX BO3PAcTOB, H TO, MOYEMY MOMYTHe-
HHA BO3HHKAIOT pa3nHuHbIM o6paizom®.
Crona ke, K 4MCy NPOYNX YXKe Ha3BaH-
HbIX (hAKTOPOB, OTHOCATCH W TEHETHye-
CKHe,

Hosele nytun
NneyYyeHus KkarapaxkTt

boABIHHCTBO NKOaCH B TEYEHHE HEKO-
TOPOro BPeMeHH MUPATCA ¢ 3aboneBaHu-
eM katapakTtoil. Koraa e nomMyTHeHHe
XPYCTANHKA HACTOIBLKO YXYALIMT 3PEHHE,
YTO NAUHEHT YXKeE HE B COCTOAHHH OPHEH-
TupoBaThcs 6e3 nocTopoHHell nmoMouH,
obneruenne eMy MOXKET NPHHECTH JHLLL
ONEpPaTHBHOE VaajeHHe KaTapakTHOro
xpyctanuka. CeroaHsa 3To, Kak npasuno,
MHKPOXHPYPruyeckas onepatms, rnpH ko-
TOpO#l Bpau BLINO/IHACT OTAENbHBIE AEHICT-
BHA N0 ONePALHOHHBIM MHKPOCKOTNOM.

[NMocne ynanewus XpycraJnka HeoGxo-
JMMO OTKOPPEKTHPOBATL MNPENOMIsIO-
LYK cuny raza. [1ns 3Toro HCnonae3yoT
crielnanbHbie KaTtapakTHble O4kH nHbo
KOHTaKTHBIE IMH3bI HA POTOBHLIE rna3a. B
noc/neaHee BPeMA MNOSBUIKCH NJIACTHKO-
BBIE XPYCTAJIHKH, KOTOpPBIE MOrYT NpH
onepaluH BCTABRNATLCA B a3,

Cama onepaiis npoXoanuT NpakTHue-
cku Be3 ocnoxuennii. Naunentam ropas-
10 TPyAHee NPHCNOCODHTELCA K HCKYCCT-
BCHHBLIM CPEICTBAM 3PEHHsA, 1a W Kaue-
CTBO 3peHHA MOXKeT HiMeHuTheA. Muoraa
4epe3 HECKO/ILKO HEle/Tb K MECALEB No-
ce onepaun BOIHMKAKOT OCITOKHEHHS.
JLns nOXHALIX NKONER K TOMY e NCHXO-

* Wccnenosanus, NpoBEOCHHBIE B TEYCHHE
nocnennnx et 8 Mockosckom HUM rnasusix
Donesnedt um. Fensmronsua, 1aK0T OCHOBAHNA
CYUNTaTh, YTO y BOnbHBIX CTapUecKkoi KaTapak-
Toit (haubonee 4acTo BCTpeYaloLIeecs Nopaxke-
HHE XPYCTANHMKA) OCHOBHBIM NATOrEHETHYE-
CKHM (hakTOpOM ABNRETCH YCHIIEHHE npouecca
nepekucHoro okucnenns aunuaos (IMOJ). Cy-
LIECTBYIOT BECKHE OCHOBaHMA NOJNAraTh, 4TO
MOJ1 umeeT 3nauenne He TOMBKO A/IA paiBH-
THA CTApYECKOH KaTapaKThl, HO H AB/IAETCA B
HIBECTHOM CMBIC/IE YHHBEPCAJIBHBIM MEXaHH3-
MOM, NPHBOOSALLINAM K TTOMY THEHHAM XpYCTaNM-
Ka Apyro# 3THonoruu. B yKajauHeIX Hecneao-
BaHHAX OTMEYEHO HANTHYHE KOPPETALHN MEXIY
CTEMNEHBIO NOMYTHEHHA XPYCTAJMKA M conoep-
Kauuem B HeM npoayktos IMOJI. — IMpum.
peo.
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KPWBbLIE M3MEPEHWI ceeTonponyckaowen cnocoOHOCTM HOPMaNbHBIX XpycTanu-
KOB PasHOro Bo3pacTa B 3aBMCMMOCTW OT ANWMHbLI BONH MOKasbiBalwT BO3pacraHue
thunbTpylowero addekra. (BospacTt ykaszaH B rogax.) 3T Kpuebie Obinu nonyyeHsbt

CugHeem JlepmaHom B 1980 .

JIOTHMHECKH HENPOCTO PELUHTLCA HA onepa-
Mo Ha ralax. [NauvenTsl odveHb HacTo
BBIDAXKAIOT JKeNaHue JieyuTh 3abonesa-
HHE MEIHKAMEHTO3HLIM MYTEM.

Ecnu BCMOMHHTL ONHMCaHHBIE NpoLec-
Cbl CHMH- H KOKaTapakTtoresesa, T.e. cO-
BMECTHOE OeiicTBHE NPOLECCOB CTAPEHHA
¥ JOMOJHHTENbHBIX (aKTOPOB PHCKA, TO
CTAHOBHTCA MOHATHO, YTO MEIHKAMEH-
TO3HOE BMELLATC/ILCTBO, HANPABACHHOC
Ha MCKJIKOYeHHEe KaKoro-to ¢akTopa pHc-
Ka, BNOJIHE BO3MOXKHO. KOHeuHo, peyb
NPH 3TOM MOET HE O NONbITKE BOCCTAHO-
BUTh C NMOMOLILIO JIEKAPCTBa Npo3pay-
HOCTH YK€ MOMYTHEBLUEro XpycTanu-
Ka — 3/1eCh MOXKET MOMOYL JIHLLL XHPYP-
ruvecKkoe BMellaTeNbeTBO. Peub Moer M
HE O TOM, 4TODBI NPEAOTBPATHTL HITH 3a-
NepaTh CTapeHHe XpycTanHka — mo-
nobusiit noaxon 6ein 6u1 3apanee obpe-
YEH Ha Heymauy, nockonbky norpebosan
611 H3MeHEeHHA BHOTOrHYECKHX 3aKOHOB.

Ecniu noMyTHeHHe ABNSETCA C/EACTBH-
€M JONONHHUTENBHOro thakTopa npu crap-
YEeCKHX H3MeHEeHHsXx oOMeHa BelecTB B
XpycTanHke, TO NpeaoTBpaLleHue aeficT-
BHA nonobHoro ¢akropa Morno Obl Ha-
JIOIr0 OTTAHYTH NOTEPIO MPO3PAYHOCTH
HIIH [axke no3sonuno 6w uibexarts ee.
Ho, kak Gbino yxe noka3iaHo paxee, dax-
TOPOB PHCKA MOXKET ObITh HEMAJIO H OHH

cnocoOHbI BLI3BATH PA3HYHLIE THILI NO-
MyTHeHni#t. [1pn 3TOM cneayer HCXOANTH
M3 TOro, 4TO OJHO CNCLHANLHOE NleKap-
CcTBO He MoxeT 3hdeKTHBHO HCNoNB30-
BATLCA NMPOTHB BCeX (HEOKCHAATHBHBIX)
KaTapakTOreHe3HbiX BO3aeACTBHIL.

CospemenHas GapMaKkoorna HMeeT B
CBOEM PacnopsikeHnH Lenblii paa npena-
patos. OaHako ux ahdexkTHBHOCTL MO ce-
TOHAIUHMM HAy4YHbIM Mepkam B Gonb-
LIWHCTBE CBOEM He aoka3zana. Kak npasu-
710, AAA TaKWX MEIHKAMEHTOB JIHIUL Oe-
NAKOTCA TIPEANONIONKEHHA O NPHHLHNE HX
neficTBHA, @ IKCNEPHMEHTA/IbHBIE N0Ka3a-
TenbeTBa orcytcTByior. Coobliienns o
TaKMUX npenapaTax yalle NnossAafloTcs HA
CTpaHHLIaX MINKOCTPHPOBAHHBIX M MOIY-
NISPHBIX JKYPHAJIOB, HEXENMH B Hay4HOIl
npecce. [MyTannuy B 3TOT BONPOC BHOCAT
H BBICKA3bIBAHHA HM3BECTHLIX NMPEACTABH-
Teneil HaponHoi MenuunHe! 06 oTcyTeT-
BHUH ODOBEKTHBHBIX mokaszaTeneil 3hdex-
THBHOCTH B 3TOo# obnactu. Bece atu co-
NYTCTBYIOLLME SBJACHHSA BBICTABHIH B
NOHOM CBETE HCTHHHBIE MONLITKH MEH-
KaMEHTO3HOTO /ieYeHHA NOMY THEHHI Xpy-
cTalMKa.

Tem He MeHee HameyaeTcs BGeccnopHbIii
Nporpecc B MEAHKAMEHTO3HOM BIIMAHHH
Ha NpOoLecChl, BLI3LIBAOLLHE MOMYTHEHHE
xpycranuka. HenaBHo cran wuasected
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JAEHCUTOMETPUYECKUW AHAMNU3 uamepeHui CBETONPOHMLIBEMOCTU BAONL ONTH-
yeckon ocu. BbicoTa geHcMTOMeTpUUEeCKOn KPMBOW COOTBETCTBYET NoTepe npospad-
HOCTM B pesynbTaTe paccenBaHwun CBeTa. Xof KpUBOW BbIABNAET OTAENbHBIE CNOW XpY-
cTanuka, oKpaleHHble Ha PUCYHKe B pasHbie useTa: 1,21 10 COOTBETCTBYIOT Kancyne ¢
NoBEepPXHOCTHLIMM CNIOAMW KOpbI; 3, 4 U 9 — Kope xpycTanuka; 5 n 8 — cynepHykneHap-
HOW 30He; 6 u 7 — aapy xpycranuka. CpasHUBaOTCA hoTorpacmum u geHCMTOMETpUYE-
CKUW aHanu3 HOpManbHOro Xpycranuka 25-neTHero ucnbITyeMoro (a) M xpycranuka, no-
pa*KeHHOro KatapakTow (30Ha NOMYTHEeHWA BAONb Kancynel, M3MEHEHWA B AApe, a Tak-
»xe paccemBaHue CBETa Ha rnyGoKOM 4-M cnoe nepegHen Kopbl) (b).

a b

ECINU NOBTOPUTL AEHCUTOMETPUIO, Kak Ha npegbiayuieM PUCYHKE, BO MHOTUX na-
pannenbHbIX K ONTUYECKOM OCKU NNOCKOCTAX, TO MOXHO M3MEPUTL NPO3PaYyHOCThL BCEro
pasgena xpycranuka. B nepsom cny4ae (a) nony4aeTcs KapTUHa CXO4HAaA CO CXeMom 8
Ha puMCyHKe BBepxy, BO BTOpoM (b) — aHanornyHan pesynbLtaram Ha cxeme b pucyHka
BBEDPXY, NPMYEM NOMYTHEHME BAONL KANCYNbl XpyCTannka CTAaHOBUTCA MEHEE CUMbHLIM.

NPHMEP TOrO, KaK XHMHYECKaA OTBETHas
peakuHa MOXeT NpeaoTspaTHTs obpaso-
BaHWE KaTapakTsi: NpH u3bbITKE Yrneso-
0B, KaK B ciiyyae caxapHoro auabera,
YACTh MX Pa3/araeTca NyTeM rJIHKoIuaa.
[py 3TOM M3 aNbA03bL! (HANPUMED, TMHO-
KO3bl) B npHCYTCTBUH Kodn3uma NADPH
obpa3yercs noauon (copburt). INoamon
HAKaNIHBaeTCs B BOJMOKHAX XPYCTasMKa,
MOCKONBKY JIHIB C TPYAOM MOXET npo-
HHKATh Y€Pe3 KIeTouHyo MeMopany. OH
BCE 601":!]]8 CMELLaeT OCMOTHYECKOE PaB-
HOBECHE: BHYTPb YCTPEMIAETCA BOAA M
BOJIOKHA Haﬁyxalor. NOoKa HAKOHEL He
pBeTca MemOpana, B pe3y/LTaTe Yero Ha-
cTynaeT moMyTHeHue xpycranuka. Ecnn
npH NOAOOHBIX HAYANBHBLIX YCTOBHAX
NpPefoTBPATHTL HAKOIMMEHHE MOJHOJNIOB
(4TO MOXHO OCYLUECTBHTE 1€3aKTHBALIH-
CH JIHIMMOB HIH YIaBJIHBAHHCM KOJH-
3IHMOB), TO NPOLCCCHI, BCAYLLIMC K MOMYT-
HCHHIO, NPHOCTAHOBATCH. HMBHIIU ITOH

NPOMCXOAMT NP AcucHi auabera ny-
rest PCryylIauMi CoNCpAaHus caxdapa B
KPOBH.

3TO BOIMOKHO H B Cliyyae apyrux gak-
TOPOB PHCKa, 0CODEHHO TAKUX, KOTOPLIE
NPOABNAKTCA B OKHC/IHTENLHON PeakumH
(Hanpumep, noa OJeidcTBHEM IMEPEKUCHBIX
panuKkanoB ayTOOKCHOATHBHOIO, IH3IHM-
HOTO MK (GOTOXHMHYECKOTO MPOUCXOK-
neHus). Mbl yke BBILIH N0 ITOMY MYTH
ja CTaaHK IKCNepHMEHTAalNbHLIX padoT.
INMocne KAMHHYECKHX HCIBITAHHIT MOMXKET
0Ka3aThCs, YTO BELLECTBA, 3allHiLaioLHe
OT OKHCJIEHHA, HAKOT MOJOXHTENLHBIH
3hdeKT NpU onpeneneHHLIX TUMAX Mo-
MYTHEHHIA.

[Mo-BHAHMOMY, MOXHO YIYYLIHTh
3xHepreTuveckuii 6ananc obmena BeulecTs
B XPYCTa/JHKe NyTeM H3MeHeHHs oDpa3sua
3H3uMOB. 115 3Toro Heob6Xo0aHMO BBRECTH
Takue cybcTpaThl M PearenTel, AanbHeil-
LLI€€ PAa3fIOKEHHE KOTOPbIX MOXKET ObiTh,
Hanpumep, NpeaoTepaLleHo noTepeit ak-
THBHOCTH YIIOMSAHYTHIX BbILUC KJTHOYCBLIX
IH3INMOB.

Yxacarwuume rnporHoasi...

Ycnexu coBpeMeHHOR MenHLUHHBI YBe-
auunnH - 0Byl  NPOAOTIAKHTENLHOCTE
u3uH. [axe B pa3sBUBAIOLLMXCA CTPAHAX
3aMeTHa 3Ta TeHneHuus. B pesynbrare,
OOHAKO, YBEJTHYHIIOCH YHC/IO MHOOEH, KO-
TOPbIM TPO3HT CNENOTA B PE3Y/ILTATE Ka-
TAPaKThl.

He o3nauaeT nu 370, 4TO yenex B Gope-
Oc ¢ pauHeii cMmepTHOCTBK ByaeT co-
NPOBOXKIATLCA YCTPALIAIOIIMM YBC/IHYC-
HHEM YHcha ocneniwmx noaci? Beemup-
Has OpraHulalMs 34pPaBOOXPAHEHHA [e-
NaeT yKacarolMe NporHo3el Ha Gnkaii-
LWIKHE ABaduATh JieT, ocobeHHO anA Tex
CTPaH, B KOTOPBIX CETONHA YXKE OLILyILA-
erca AehHUHT XMPYPrH4eCKOH NOMOLLIH
nalHeHTaM C KaTapakToii: ukcao 6one-
HbIX KATAPAaKTO# B pa3lBHBAIOILINXCA CTPa-
HAX MOXET yBenHYNThLCA B 4—35 pa3, Ira
Bonbluas MeaMKo-counanbHas npobnema
rpedyeT He TOMLKQ. KIHHHYCCKHX, HO H
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IKCNIEPHMEHTANBHBIX HMCC/IedOBAHHN XpPYy-
CTAJIMKA.

... BUbl Ha NoMoLlb

Bo MHOTHX cTpaHax B NoC/eAHHE roibl
Ha MCCNEOBaHHE KATapakT 3aTpauyMBea-
NHChL Hemanbie cpeacTea. Hemerkue yue-
Hble BHec/H Oonbuioil BKNaa B M3yueHHE
KJIeTOYHOH OHONOTHH H IHIUMOJIOTHH
cTaperollero XpycTanWka B paMkKax Hc-
cnenopaTenbckoit nporpammsl «Buosno-
rus ctapenns». Haumunas ¢ 1978 r. EBpo-
neiickoe  IKOHOMHMYECKOE COoobLLecTBO
(EOC) nopnepXHBA€T HAY4YHYIO Mpo-
rpaMMy no repoHTONOrHH, B KOTOPOH

YYacTBYIOT ODTANLMOJIOTH M3 AHIIINH,
Hunepnaugos, benbruu, ®panuun, Ura-
mu 1 @PT, 3aHMMaroLLMecs KITHHHYECKH-
MH ¥ OHOXHMHYECKHMH HCCNEOOBaAHHAMH.
Esponeiickoe coobuuiecTBO noaaepxano
nnad npomieHds nporpammsel. B Coenn-
HeHHbix lITaTax 1 AnoHuu HayaTe! noa-
obHble coBMecTHBIe paboTel. K Tomy xe
CErofHA Yy»K€ [OOCTHrHYTa [dOTOBOPEH-
HOCTB O COBMEcCTHOMN paboTe amepHKaH-
CKOH Hay4HOH rpymnmnsl nNo MCCAEN0BAHHIO
KaTapakThbl H TPYINbI €BPONEHCKHX HH-
cTuTyTOB B pamkax EOC.

Llensio Bcex 3Tux paboTr sABNseTCA B
KOHEYHOM cueTe NMpeoTBpalleHNe Cleno-
Thl B pe3ynbTaTe KatapakTthl. B coot-
BETCTBHH C COBpEMEHHON Hay4yHOH KOH-
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NPOLIEHTHOE COAEP)AHME

uenuHed 3TO 03HayaeT pacno3HasaHHE H
HcKnroueHne hakTopoB pHcka, cnocober-
BYIOLUMX BO3HHKHOBEHHIO KATapaKThl.
KoneyHo, ans 3Toro HeobXxoaumsel ro-
asl, u B 6mxkariuem 6yayueM 6e3 onepa-
uMA KaTapakTbl He oboiTHcs. Ho co-
BMECTHBIMH YCHIHAMH MbI JOJ/DKHBI NO-
MOYB COXPaHHTb Bee DonblLeMY YHCTY Mo-
JKHIIBIX JIFOOEH MTOYTH HOPMANTBHOE 3PEHHE.

/%SéfameﬂacmgO\

MNP
nﬁﬁ&mmm:

asonouun
FEHOMA

Mon penakuuedt I'. Joyeepa,
P.®neisenna
Iepeson ¢ aHrnMicKoro

KonnekTueHan MOHOrpadmA, Ha-
nUCaHHas W3BECTHbIMKM Cneunanu-
CTaMM Ha OCHOBE TpyaoB Kem-
GpuOXKCKOro CMMNO3nymMa Nno 380-
NIOLWK reHoma.

Copgep»xanue: [yt asonoymm
reHoMa (saromctudHas» OHK; mu-
rpvpylouue nocnegoBarensHoCTH
AHK B reHome 3ykapwoT; naMeHe-
Hus [HK B kneTkax, yCTORYMBbIX K
METOTpeKcarty; CTPyKTypa u 3BO-
niouusa reHoma y npumartos). MNpoo-
nema 3BONIOUNKN «CEMENCTB» NTEHOB
(asonoymsa reHoe rnobWMHa, aKkTu-
Ha, aHTWUTen; 3KCNpecua reHoB
Yy nonunnoviHbiXx OpPraHv3Mos).
CTpoeHue sgpa KNeTok M Bapua-
ummn  cogepxanua [IHK (npo-
CTPaHCTBEHHAs OpPraHu3aums Xpo- |
MOCOM Yy 3yKapuoT; NOBTOPAIOWWe-
CA NoCnegoBaTensHOCTU B Apgep-
How [1HK; uccnegosarue eHoTu-
NAYECKOro nNPOSBNEHUA W3MEHe-
Hun konuuectsa AHK). Seonoyua
reHoma 1M BupoobpasosaHue (am-
nnuuKayua, geneumnn U nepecra-
HOBKW Hykneotugos B [IHK; runo-
Te3a «MONEKyNnApPHOro npuBogan
asonouumr). Hepewernsie npobne-
Mbl BONKOUWA.

KHura npefHasHayeHa ana Mo-
nekynapHbix 6MoNoros, GUOXUMM-
KOB, FEHETUKOR, 2BONIOLMOHWUCTOB.

1985, 23 n., uena 3 p. 20 x.

KMCNOThLI

XPYCTANWK Ha 35% (no Becy) COCTOUT M3 NPOTEMHOB. KpOMe TOro, OH UMEET BLICOKOEe
cogepxaHue rmoTaTuoHa u ackopOuHoeom kucnoTel. 06a aTH BewecTsa BXOAAT B CH-
CTeMy 3alWTbl OT OKUCHbIX BNUSIHWIM, KOTOPbie BCe CUNbHEEe NPORBNAIOTCA C BO3PacTOM.
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RBanroBas xnMusa nirybokoro xounosa

Bnarogaps cneyngbnyecku KBaHTOBOMY ABIEHWNIO —
TYHHENIbHOMY 3GhGhEKTY — XUMUYECKMEe peakLmnm
MOryT UATY faxke npu Temrneparypax,
6nu13Kux K abCoNMOTHOMY HYIIO

1889 r. weeackuit yuenniii Ceam-

Te APppeHHMYC, OOHWH H3 OCHOBO-

NOJIOKHHKOB (DH3HYECKOH XHMMH,
BhIBENl CBOKO 3HAMEHHTYIO Gopmyny,xa-
PAKTEPH3YIOLLY IO 3aBHCHMOCTh CKOPOCTH
XHMHYECKOH peaklHH OT TeMmepaTyphbl.
CornacHo 3akoHy Appennyca, npu abco-
JIKOTHOM HYJIE CKOPOCTb BCAKOH XHMHYeEC-
KO peakii¥ TakXe paBHa HyNmo (HHKaKHe
peakuus He uayT), C yBenHueHHeM TeMre-
paTypbl CKOPOCTb PpeaKkuHH pacTeT, H
TeMMnbl 3TOTO0 POCTa ONPeNessTCA Ol-
HO# Ba)XHO# XapakTepHCTHKOI, Ha3bIBae-
MO# 3HEepryei aKTHBAaLHH.

Y10061 nOHATE (HIHYECKHIT CMBICH
3TON Xapak TEPHCTHKH, NpeAcTaBHM cebe,
K4K 3aBHCHT BHYTPEHHSAS NOTEHLUAIbHAS
IHEPrufA BCTYNAIOUIHX B XHMHYECKYIO pe-
AKLHIO MOJIEKYNT OT NPOCTPaHCTBEHHOTO
PacnosioMeHHA COCTABAAIOLINX HX aTo-
moB. Kaxnas takas MONleKyna nepBoHa-
4anbHO Kak Obl HAXOAMTCH B FHEPreTHYEC-
KO# «amen. UcnbiTaTh XHMHYECKOE NPEB-
paLleHne, T. €. nepecTpoiKy cBA3el Mex-
Ny aTOMaMH, CBSA3aHHYIO C HX nepemellie-
HHEM, O3HAYaeT [UIA MONEKYbl NepecKo-
YHTh B COCEOHION AMY. [1nsA 3TOrO MOe-
Kyse Hano nepebpaTbcs uepe3d IHepreTH-
yeckuit Gapbep (cM. pHCYHOK Ha c. 59).

B TennoBOoM paBHOBECHH TMONaBNAK-
uiee GONBIIMHCTBO MOJIEKY T pacrionaraeT
IHEpruei, KOTopas npH KOMHATHON TeM-
nepaType B OE€CATKH, a MPH TeMnepaType
wuakoro renusa (4,2 K) B ThicayM pa3
MEHbILE BBICOTbI aKTHBALIMOHHOTO Bapbe-
pa. [MoaTomy ans toro utobbl npeono-
neTh 3ToT Hapbep, MOJIEKyIle HAO 0AO]-
JKHMThb JHEPIrHIO ¥ MHOTHMX CBOHX coceneil.
KapTHHa B M3BECTHONH Mepe MOXoka Ha
NIOTEPE0: MPEeXKOe YeM BbIHIPaTh, HAOO
«cobpaTth cpeacTsa» Ha noTepeiHbii G-
net. Takum 0Bpa3zom, COTNIaCHO KIaccH-
YEeCKHM TNPENCTaBJIEHHAM, Y€M MEHBLIE
TeMneparypa, T. €. 4eM MEHbLLE CPeNHAR
IHEPTUA MOJIEKYl, TEM MEHBILAA HX 4aCTh
MOXET TpPeodosieTh  3JHEPreTHHECKHH
Oapobep. [1pu abconOTHOM Hylie IHEPTHA
BCEX MOJIEKY/I PaBHA HYJIHO: MOJIEKYJIbl
OKa3blBaKOTCA HA [HE IHEPTETHUYECKHX AM
H XHMHYECKAs peakuMs CTAHOBUTCHA He-
BO3MOXHOM. B 3TOM COCTOMT CYIIHOCTB
3aK0Ha AppeHHyca.

KpaHToBOMEXaHHYECKHE TIpeacTaBlie-
HHA, pa3suThie B nepeoit Tpetn XX B.,
BHOCAT BakKHble KOPPEKTHBLI B 3Ty Kap-
TuHy. CornacHo 3akoHaM KBaHTOBO{! Me-

© «Mup», 1984

B. . TONbAAHCKUM

XaHHKM, BCAKasa uacTHua obnamaer on-
HOBPEMEHHO BOIIHOBBIMH CBOHCTBAMH.
CooTBeTCTBYIONIAA YACTHLIE BONTHA HA3bI-
BaeTcs BonHoil ge Bpoins no uMeHH
tdpaHiy3ckoro ¢u3MKa, KOTOpLIA BBen
3T0 nonsTHe. [nnHa neGpoiiieBckoii Bo-
nHel 06paTHO NMpONMOpLUHMOHANIBHA Macce
4acTHUBI M H €e CKOPOCTH v: A = A/mv,
rae ko3pduuHeHTOM NPONOPUHOHANLHO-
CTH h CNYXHUT BakHelillaf KOHMCTaHTa
KBaHTOBOH MEXaHHKH — NOCTOSHHAA
IMnanka (okono 10~34 M - ¢).

Hanuuue BOJIHOBBLIX CBOHCTB Y HacTH-
Ubl OOBACHAET OAHO HCKIKOYHTENBLHO
Ba)XHOE ABJIEHUE, HENOMYCTHMOE C TOUKH
3IPEHNA KnaccHyeckoi dH3IMKN: YacTHua
MOKeT NpPOXOAMTb M3 OOHOM 3HepreTH-
YeCcKo#l AMBI B IPYIYIO, HE NOAHHMASACH HA
pa3nensroLLmii 3TH siMbI nepesan. Yactu-
12 NPOXOAOHT CKBO3b Hero Kak Obl uepes
TyHHenb. BoO3Bpaulasch K CPAaBHEHHMIO C
noTepeeii, MOMXKHO FTOBOPHTHL O BBIMIPbI-
1€, [UIA NOJNyYeHHs KOTOpPOro He Tpeby-
eTca faxe npuobperaTs noTepelinbii Ou-
net. Takoe cyrybo KBaHTOBOE SBJICHHE
HA3BIBAETCH TYHHENbHbIM 3bhexkToMm,
MJTH TYHHEJIHDOBaHHEM.

Jlpyroe Ba)KHOe clencTBHe KBaHTOBOWH
MEXaHHKH 3aK/IH04aeTCs B TOM, 4TO KoOJie-
6GaTenbHas W BpallaTenbHas HEPrHA MO-
JIEKYJI MOXET NMPHHHMAaTh TONBKO Omnpe-
NeNeHHble QHCKPETHBIC 3HAYEHHSA, a 3HA-
YUT ¥ MEHATBCH MOXET TOJIBKO CKA4YKOM.
Bonee TOro, BONPEKH NPeACTABICHHAM
Kaccuyeckoi du3MkK, npu abconoTHOM
HYJI€ He IPOMCXOANT MOJTHOTO 3aMOPakH-
BaHMWA BCEX NBHIKEHUIA: MOneKysibl  obna-
OaroT JHeprueil, pacnonarasch B 3Hepre-
THYECKHX AMAX Ha YPOBHAX TAK Ha3lblBae-
MBIX HYJIEBBIX KOJleOaHHiA.

1928 r. I'.'amosB, a 3atem P.IpHu u
. KOHOOH BnepBble MPHMEHHIH TEO-
pHI0 TYHHeNbHOTO 3hdekTa ans obbscHe-
HHA 3aragoyHol 3aBHCHMOCTH MEXOY
JHEPrHAMM -YACTHLL, H3NYYaeMbIX NPH-
POAHBLIMH PAOHOAKTHBHBIMH H30TONAMH,
H MepHOoJaMH monypacnana 3THX H30TO-
NOB. DHEPrys a-4acTHL H3IMEHAECTCA B ¥3-
KOM [Hana3oHe 3HayeHHwit — ot 4 mo 10
M3B, B TO BpeM$ KaKk COOTBETCTBYHOLLME
nepuoabl Nnojaypacnaga pa3finyatoTcs Ha
24 nopanka — ot 10 mnpa. ner no necs-
THMHJIJTMOHHBIX N0MNeit cekyHabi!
BobIfICHH/IOCh, YTO MpOULECC a-pacnana
paaHOaKTHBHBIX M30TONOB NpeACTaBA-
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er co0oil TYHHENBHOE NPOHHKHOBEHHE
«-4aCTHIbI Y€Pe3 IHepreTHYecKuil Gapwep
(MOKHHYTh SOPO H30TONA (-4aCTHLE Me-
LWAKOT AAEPHbIC CHITbI NPUTAXKEHNA). Bbl-
cota Bapbepa coctasnser 24 M3B u, Ta-
Kum obpa3om, Ha 14—20 M3B npessiiua-
€T 3HEPIHIO0 BLUIETAIOLLINX (-YaCTHL, a
ero wupHHa B 3 — 8 pai Bonblue, yem pa-
NHYC AOep a-Hinyyateneii.

K THNHYHO TYHHENbHLIM NpOuLEccaM
OTHOCHTCH H Tak Ha3bIBACMbIN OBYNpo-
TOHHbIH pacnan. Ero cyulectBoBanue M
cBOficTBa ObINMKM npencka3aHbl aBTOPOM
craTbhH B 1960 r., a nepBoe IKCrnepHMEH-
TanbHoe HaOMIONEHHE OCYILIECTBIIEHO B
CIUA [Ix.YepHbl ¢ cCOTPYAHHKAMH JIHLLb
CcoBCeM HenaBHO — B KoHue 1982 r. TNpu
TaKOM pacnae sapo NoKHIaeT yacTHua,
He CVIlIecTByiollas B cBoDOOHOM BHIE.
DTO AMNPOTOH, WIH HHBIMH CJIOBAMH,
CBEpPXIIErKkuil resmii — ?He. B Takom Buae
4yacTHLA BXOOHT B TYHHENb. BeixonaT ke
H3 TYHHENA — BOAIH OT AIpa — YKe OBa
HE3aBHCHMBIX MPOTOHA, MeXAY KOTOpPbI-
MH NeHCTBYIOT KYJIOHOBCKHE CHIIbI OT-
TaNKHBaHHSA.

Ine u Kak paccraercd HAXONMBLUANCA
NepBOHAYANbLHO B OIHOM KYTle noe3na na-
pa naccaxupoB? TyHHeNnb CKPBIBAET 3TO
cobbiTHe OT HALIKX r1a3. KakuM HMEHHO
06paioM — pe3ko WM TOCTeneHHo —
B3aHMHOE NPHUTSAXKEHHE IBYX NPOTOHOB 34
CUET SAIOEPHLIX CHIT CMEHSETCH HX KyJo-
HOBCKHM oTTankupanuem? OTeeT Ha
3TOT BONPOC NOJIKHLI AaTh Bynyiuue mc-
CleNOBaHus IBYNPOTOHHON padHOaKkTHB-
HOCTH, B 0cOOeHHOCTH HabmoneHus 3Hep-
reTHYECKOH M yrinoBoi KOppensiLHH Bbile-
TaloWMX U3 sapa NPOTOHOB.

Ha npencraeBneHHsiX O TYHHENIHPOBA-
HHWH BO MHOTOM OCHOBBIBA€TCH COBPEMEH-
Has TeopHs amMophHOro COCTOAHHA, B
YaCTHOCTH HaXOOMT cBoe OOBsACHEHHE
(oHO GBI NpemnoxeHo ©. AHOEPCOHOM
¢ corpyaHukamu U B.®unnuncom) He-
0ObiyHaA NHHeliHas 3aBUCHMOCTE TEmo-
€MKOCTH CTeKnooOpasHbiX Tea OT Temne-
TYpsl BONu3u abconioTHoro Hynsa. Peus
30€Ch HAET O TYHHEJHPOBAHHH TAXKEIbIX
4aCcTHL — aTOMOB H/TH IPYIN aTOMOB —
MEXAY OBYMH COCEOHHMMH MOTEHUHAb-
HbIMH siMami. [IpH ycnoBHH pe3oHaHca,
T.€. COBNAaJeHHUN YPOBHEH 3HEPrHH B MC-
XOIHOM H KOHEYHOM COCTOSHHAX B 00enx
NOTEHUHAbHBIX AMAX, TaKHe NepeXxolbl
npoucxoast 6e3 kakux-nubo TpymHO-
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crei. B npoTuBHOM ciyyae HeobGxoaumo
OTAaTk MHIOBITOUYHYW WIH OONYYHTH
HEOOCTAIOLYIO 3HeprHio. B Takom nepe-
XON€ YYacTBYIOT KBaHThI KonebaHuit
TBEpaoro tena — oxousl. Mcnyckanne
H nornoulense GoHOHOB NPHBOAKT K TO-
MY, YTO NOTEHUWANbLHBIE AMbI Kak Obi
«OpIIAT», MEHAA cBOK rnybuny u dop-
MY, H MOT'YT MEpeMELIATBCA APYT OTHOCH-
TensHo apyra. B xone 3THX H3MepeHHR
yCTaHaBJ/IMBAETCA ¥ BHOBbL NPONANaeT pe-
JOHAHC MEX Y COCENHHMMH AMaMH, BO3HH-
KaeT KPaTKOBPEMEHHas B3MOXHOCTE fie-
pecKoKa aTOMOB H3 OIHOM SIMbI B IPYTYIO.

bUJIO 6Bl COBEPLUEHHO YIMBHTENBHO,

ecnu Obl TAKOC APKOE CNEACTBHE BOJ-
HOBBIX CBOMCTB MATEPHH, KaK TYHHENb-
Helit 3ddexT, oboul1o cTOpPoOHOH XUMHIO.
Ve B 1929 r. [1. Byprex B CHIA Boicka-
34/l MPEANONOKCHHE O BOIMOXKHOCTH
TYHHEJILHOIO NPEOJAONAEHHSA AKTHBALIMOH-
Horo Dapbepa xumMuyeckux peakuuii. Oco-
6enHo Donbiuoil BKMAA B M3y4YEHHE TYH-
HENBHOTO IhdeKTa B XHMHYECKOR KHHETH-
K€ — riaBHbiM 00pa3’oM NMPUMCHHTENb-

HO K pPeaklMaM MNepeHoca npoToHa B pacT-
Bopax — BHec anrnuuanun P I, benn.

O[HAKO IKCNEPHMEHTATBHBIC MOHCKH
nposenenunil TyHHenbHoro ahdekra B Xu-
MHYECKON KHHETHKE 10JIr0e BPEMS BENTHCH
JIHLL NTPH OTHOCHTE/IBHO BBICOKHX TEM-
nepaTypax, B *)kuakof daze. Mexay tem,
nerko ybeauThes, 4TO 1A NONYYEHHSA YC-
noBuil, NPH KOTOPHLIX KBAHTOBOE (TYH-
HC/TBHOE) MPOHHKHOBEHHE CKBO3b aKTHBA-
uHoHHbIe Bapbepsl npeobnanano 6s1 Han
KJ1aCCHYECKHMH  (apPEHHYCOBCKHMH) ne-
pexogamu noeepx Oapeepos, HeoDxomu-
MO HATH B CTOPOHY HH3IKHX TEeMMEPaTyp.

Ilpu Temnepatype, ©6nu3koit k abco-
JNIOTHOMY HYNIO, BONBLUMHCTBO MOJIEKYN
0Ka3bIBaKOTCA PACTIONOKEHHBIMH HA YPOB-
HAX HyneBbix konebanuii. lMosTomy npu
MOHHXCHHH TEMMNEPATYPh! BEPOATHOCTE
TYHHSTHPOBAHHUA CTPEMHTCA K KOHCYHOM,
YK€ He 3aBHCALLEH OT TeMmnepaTypsl Be-
NMHYHHE H CKOPOCTH XHMHYECKOH peakumu
NOCTHraeT KBAHTOBOTO HH3IKOTEMIEpa-
TYPHOro npenena.

Ipobnema cyluecTBOBaHHS TAKOro npe-
nena Oblna TeopeTHYecKH MOCTaBleHa M

paccMOTpeHa aBTOPOM cTate B 1959 1.,
NPHYCM GMJ'I BBC/CH I\'pll'lCI’)Ilfl WUTEM-
nepaTypbl TYHHE/THPOBAHHAY, HHMKE KO-
Topoil nonbapeepHbie, TYHHEIbHBIE, Ne-
pexoabl HauuwHawT npeobnamare Han
HanbapbepHBIMH, APPEHHYCOBCKHMH, M
KJ1aCcCHUYECKaa KHHCTHKA YCTYNaeTr MecTo
KBAHTOBOM.

KauecTBeHHbIi BbIBOI 3TOT0 KPUTEPHA
BecbMa npocT. BonHoBseie croiicTBa ya-
CTHUBI HaAYHHAKOT MPOABNATLCA TOraa,
Koraa anuHa npucyutei et nebpoiinesc-
KOl BOJIHBI X CTAHOBHTCH CPaBHHMOW C
KJTACCHYECKHM pasMepoM CHCTEMBLI — B
OaHHOM cnyyae wupuHoi 6apeepa d. O7-
cioaa cneayer Tpebosanue A/d =
= ﬁ/ﬂ!l‘.'{f = 1. BMCCTC C TEM KJlaCCHuye-
ckue HaabapeepHble nepexons! Boobuie
MaIOBEPOATHRI, KOrga BbICOTA aKTHBAa-
unonHoro Gapeepa E 3HaunTeNsHO npe-
BbIILAET CPEAHIOK IHCPTHIO TENIOBOrO
AsuxcHUA mosiekyn KT (3pece Ky —
KoHcTanTa bonbumana). INoaromy, uto-
661 obecneunth npeobnanauue TyHHe-
JIHPOBaHMA, [O0CTAaTOYHO noTpebosath
BblMOJIHEHHA Oonee MSATKOro yciaoBHs

MO CKOPOCTW TENNOBLIAENEHWA B npouecce xumn4eckom
peakyMm MOXHO CYAUThL O CKOpPOCTHW camoi peakyuun. Cnesa —
KanopumeTpuyeckuin GNok, MCNONbL3OBaHHLIA ANA onpegene-
HWA CKOPOCTU nonuMepusauumn copmansgermaa npu HUM3Kux
Temnepatypax. OneiTel GkiNK NPOBEAEHLI NOJ PYKOBOACTBOM
aeTopa B UHCTUTYTE XMMUYeckon cbnsnku AH CCCP. AMnyna c
MOHOMEDPOM (BugHa Ha choTorpachmum) NOMEILAETCA B OgHY AYER-
Ky KanopuMmerpa; A4enka, B KOTopon Haxogutca obpasel, cpas-
HEHWA, CNYMUT ONA KOMMNEHCAUWMK WYMOB 1 NO3IBONAET NOBbLI-
CWUTb YYBCTBUTENBLHOCTL Npubopa o 4-10~ 5Br. (deenapsi ade-
€K [aKT BO3MOXHOCTbL OHOBPEMEHHO UCCNEfOBaTh fjBE peak-

yuu.) KanopumeTtpuyeckun 6nok pasmewancs B cocyge [lsoa-
pa Hag YpPOBHEM XUAKOro asota v MCNoNL30Bancs gns namepe-
HUA B MHTEepeane Temnepatyp o1 80 go 350 K. Npwu 6onee Hu3kux
TemnepaTtypax (BNNoTe A0 TEMNepaTypbl XWUAKOTO renva —
4.2 K) NpUMEHANCA MWKDPOKANOPUMETP APYron KOHCTPYKUMM.
OH nomewanca B CTEKNAHHLIN KPUOCTAT (Crpasa), Hapy»KHbin
o6beM KOTOPOro 3anoOnHANCA MXWAKMM a30TOM, a BHYTpPEH-
HUM — XUAKUM renvem. (HacTbe NOBEPXHOCTH CTEKNAHHOW KON-
Obl OCTaBneHa HenocepebpeHHOW ANA KOHTPONA 3a YPOBHEM re-
nua.) KanopumeTpel paspaGoTaHs! . M. Bapkanosbim,
A. M. Kannaxom 1 [1. T. KupioxuHsim.
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K/d > KgT/E, oTKyna 1 nosiyvaeTcs se-
JHYHHA [UIA TeMIepaTyphbl TYHHEIHPOBa-
mun: T, = (W/KgV2dWE/m.

IlpxMeM BbICOTY aKTHBALMOHHOTO 6aphb-
epa E = 0,4 3B (penuuMHA, XapakTep-
Has 1A MHOTHX XHMHYECKHX peaxuuit), a

wHpHHY 6apeepad = 2 A . Torna Temne-
paTypa TYHHeIIHPOBAHHA U8 ATOMOB BO-
nopona 6yner 6nu3ka k 160K, a ana aTo-
MOB THMKE/NOro H30Tona soaopona, nei-
Tepus, coctaBuT okono 120K. [ns Gonee
THAXKEJIBLIX aTOMOB HJIH MOJEKYJ1 3Ta TEM-
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TEMNEPATYPA, K

CKOPOCTb XUMWYECKOW PEAKLMWWU (k) 3aeucuT oT Tempepatypel (7). CornacHo
KNaccu4eckoMy 3aKoHy AppeHunyca, 3aBUCHMMOCTb k OT T BbIpaXKaeTcs NPpAMOR NUHUEn
B Tak HasbiBaeMbiX appeHMycoBCKMX KoopauHatax (1/T, logk). U3 sakoHa AppeHwnyca
cnegyer, 4To nNpy abCONKOTHOM Hyne TemMnepaTtypsl peakuuna He uget (k = 0). B gencT-
BUTENBHOCTMU XXE NpY CTPEMNEeHWM TeMNepaTypel K HYNIO CKOPOCTL peakyuu CTpeMuT-
CA K KOHe4HOMY npeneny. Ha pucyHke npuBegeHa TemnepaTypHas 3aBMCUMOCTL BEnu-
4UHbI 7, — CPEAHEro BPeMEeHW NpUpalienina 0QHOr0 38eHa Uenu nonuMepusanuy Teep-
Aoro chopmanbaervga: paccHMTaHHan no sakoHy AppeHuyca (cepas nMHMA) U U3MepeH-
Has Ha onbiTe (YBeTHan nuHuA). (Benwurnha r, 06paTHO NPoNoOpLYUOHaNnLHa CKOPOCTH
peakywi.) NMpy ymeHbWeHUH TeMNepaTypebl 7, CTPEMUTCH He K GBCKOHEYHOCTH, a K KO-
HewHoMy npegeny (~ 1072 c). 3Hayenue 7gs PACCHMTAHHOE MO 3aKOHY AppeHuyca gnn
T=42K (TeMnepaT}l‘Ba XMuUAKoro renun), okaseieaetcA Ha 110 nopsgkos (!)
Gonbwum — oxkono 10™" ner. UamepeHun npoBegeHe! B nabopaTopuun asTopa.

nepaTypa ellie HUXe, IOCKONLKY OHa YObi-
BAaeT NPONOPUHOHANBHO KBAIPaTHOMY
KODHIO M3 Macchl 4acTuuel. Bor nouemy
IS TONMHOUEHHOTO HabmioneHus TYyH-
HenbHOro »hdeKTa B XMMHYECKHX PeaKiH-
AX HYXKHO MATH B 06nacTh rnybokoro xo-
nopa.

PacyeTsl pa3NuYHBIX BAPHAHTOB KOH-
KYPEHUHH HAN0apbepHBIX M TYHHENIBHBIX
NEpPEeXonoB B XHMHYECKOH KHHETHMKE, Bbl-
MOJIHEHHbie ABTOPOM, MNO3BONAHIH ybe-
OHTBCA B TOM, MTO MPH CHHXKEHHH TeMIe-
paTypbl BEPOATHOCTh TYHHEIHpOBaHus (a
C Hell M CKOPOCTb XMMHYECKHX peaxiiuit)
MOJKeT CTPEMHTBCH K KOHEUHOMY mpeje-
7y, NpHYEM pelaloLLyIO POJib B MOABJIE-
HHH Takoro mpenena /UId HeKOTOPbIX akK-
THBALMOHHBIX GapbepoB JI0/KHO HIPaTh
HAJIH4YHE YPOBHA HYJIEBbIX KoneGauuil.

Ecnu BCIOMHHTD TeNeph O CBA3aHHOM ¢
poneio hoHoHoB pobneme oGA3aTENLHO-
ro obecnieyeHHs pe3OHaHca, T.e. COBNa-
JEeHHS IHEPreTHYEeCKHX YPOBHEN B pearcH-
Tax ¥ NPOAYKTAX PeaklUHH, B HCXOMHOM H
KOHEYHO#H MOTEeHIHANbHBIX AMax (CM. PH-
CYHOK Ha . 59), TO MOXHO chopMyIHPO-
BaTh OAIHO O4EHb BaJXKHOE MOM0XKEeHHE: XO-
TH TYHHEJIHPOBAHHE CKBO3b JHEpreTHye-
ckuit axTHBaUHOHHBIA Gapuep ele He 06s-
3aTe/IbHO MPHBOAKT K MOABJCHHIO HH3KO-
TEMINEePaTYPHOTO npeaena CKOPOCTH XH-
MHYECKOH peakuuH, HalH4Y¥e Takoro
npeaena sBAAETCA JIVUIIMM  [OKa3a-
TeNbCTBOM NMpeobiananns KBAHTOBOH KH-
HETHKH Hajl KJIACCHYECKOM, TOBOPHT O pe-
warmeH poaH TYHHeNbHOro 3GdekTa.

BPATHMCH K yacTHIIE, Ybe MOBEOCHHE

COCTAaB/IAET nNpeaMeT apeBHedueH
r1aBbl XHMHH — H3Y4EHHS OKHCITHTENb-
HO-BOCCTaHOBHTENBHBIX NMpoleccos. Peus
uget o0 anexrpone. BoccTanoBHTENH B
XHMHYECKON PpeakilHH — 3TO 3IUIEKTPOH-
JOHOPEI, @ OKHCIIHTENH — 3JIeKTPOH-aK-
LenTOp.l.

Takum obpazomM, Bce MHOMKECTBO MPO-
LECCOB OKHCJIEHHS MW BOCCTAHOBIIEHHSA
MOXeT ObITh CXEMATHYECKH ONMHCAHO KakK
nepexoi 3MeKTPOHA OT BOCCTAHOBUTENA K
oxucnuTemo. U3 npuBeneHHbIX BhILIE CO-
oTHoLuEHHH cnefosano Osl 0XXHAATH, 4TO
LIS NeKTPOHA TeMIEpaTypa TYHHETHPO-
BaHHs cocTaBuT okono 6700 K(!). Orcio-
na MOXHO 6b1/10 Obl 3aKTIOYHTD, YTO BCE
OKHCJIHTENbHO-BOCCTAHOBHTE/LHBIE NPO-
Uecchl OMpEeNeNslioTCA HCKIIOYUTENIBHO
TYHHENIBHLIM MeXaHn3MoM. Ecnu 6wl 3710
6bII0 Tak, TO H3YYCHHE ABNIEHHH nepexo-
IOB 3/IEKTPOHOB B XHMHH, BEPOATHO, MO-
10 61 (KTO 3HaeT!) OKA3aTbCA TEM IKC-
NEPHMEHTANbHBIX NO/IEM, KOTOPOE, BMe-
cTto TOro urobel OBiTE BO3ACNAHHBIM
KBaHTOBOM MeXaHHKOH, caM0O MOPOIHMO
681 3TY HOBYIO 0ONacTh HayKH.

IMpuunHa, N0 KOTOPOH ITO HE MPOH30-
LL10, 3aK/1H0YaeTCA B OMHOM NPOCTOM 06-
CTOATENLCTBE: B OT/IIHYHE OT MNMEpPeHoca
3IEKTPOHOB B CBEPXMPOBOOHHKAX, Me-
TAJJ1aX H NMONYNPOBOAHHKAX (NPOLIECCOB,
H3yuaeMbIX (H3IHKOH H 3NEKTPOHHKOM
TBEPNOrO TE/a) Nepexobl 3NeKTPOHOB B
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OKHCITUTENLHO-BOCCTAHOBUTENBHBIX  XH-
MHYECKHX peakuHaX NPAKTHYCCKH HeOTAE-
NTHMBI OT ABHXEHHA ATOMHBIX AOEP.

lNonHas BEPOATHOCTE HEKOTOPOro
npoliecca nepexoaa npeactaenser cobo
NMPOM3BENACHHE [BYX COMHOMHTENEH —
TaK Ha3bIBAEMOro raMoBCKOro hakropa,
OINHCLIBAIOILIEr0 BEPOATHOCTL noabaps-
€pPHOTO0 Nepexoia AMEKTPOHA KaK TakoBO-
ro, u paxTopa ®panka—Konagoua, KoTo-
PEIH YYHTBIBAET OJIHOBPEMEHHOE Nepeme-
ILIEHHE AOED.

CyiecTByeT IBa OCHOBHEIX THIA TaKO-
ro popa npoueccoB. OOHH H3 HHX MOMY-
YHJT HA3BAHHE TEKTPOHHO-AIEPHOIO TYH-
HenupoBauus, [lepeMeluenne 4acTyL] IpH
TaKOM MpOLIECCe MOXKHO YNOOOOHTL OBH-
KEHHKO NErKoro napoeo3ia H THAXEIOIO
BaroHa, COeUHEHHBIX OPYT C OPYTOM 3/1a-
CTHYHOMH, Nerko pacTarHearomeiica cuen-
xo#l. «ITapoBO30M» CIYXHT 3MIEKTPOH, &
«BArOHOM» — AApPO. SICHO, 4TO B TaKOM
Mnoesae naposo3 MOXeT YHTH OT BaroHa
Ha odeHb Oonbiloe paccTOAHKE, B TO Bpe-
MHA KaK BAroH JHIOb YYTb-4YYTh CIABHHETCH
¢ Mmecta. TeMnepaTypa TYHHE/TMPOBaHHN
MpH 3TOM MNONAagaeT Y€ B KPHOIeHHYIO
obnacte. DTO CBA3AHO B OCHOBHOM ¢
OrpOMHBIMH (IECATKM aHI CTPEM) nepemMe-
LUEHUAMH TEKTPOHA, a TAKXKE C TeEMIepa-
TYPHO# 3aBHCHMOCTBIO hakTopa
®panka — Konnona.

B gpyroM THNe npoueccos, KOTOPbIH
XapakTepeH ANs HH3IKOTEMNEpaTypHOH
KBAHTOBOH XMMHH H 4YacTo HMMEHYETCH
MOJIEKY/ISPHBIM TYHHEIHPOBAaHUEM, MO-
€371 COCTOMT M3 TSKENOro napoBo3a
(aToM MnM rpynna aTOMOB) H JIEFKOro
BaroHa-3/IeKTpoOHa, COEIHHEHHBIX KOPOT-
KOH M KecTKOH cuenkoii. B nanHOM ciy-
Hae NepeMELLCHHA IICKTPOHA H A4pa no-
NMpOCTY pasHbl ApYyr apyry. [Tpouecce Ta-
KOro THNAa YXe HE CBOOATCHA K
OKHCNIHTENbHO-BOCCTAHOBHTENIBHEIM,
OHH OXBaThIBAKOT BCE BE/IMKOE MHOro-
obpa3ne XUMHYECKHX NpeBpaLLeHU.,

EPBBIM npHMep HH3KOTEMIEPaTYD-
HOTO IUJIATO CKOPOCTH OKHCIIHTETBHO-
BOCCTAHOBHTE/ILHLIX MPOLECCOB YOAIOCH
HabmopaTh B 1966 r. aMepHKaHCKHM yue-
HelIM B.Yancy u [. ne Bonty. Onu
MCCIEIOBANIA PEAKLHIO OKHCIIEHHA UH-
ToxpoMa-C xnopotdunnoM. CxopocTs
3TOM peakllii BLIXONHJIA HA MOCTOAHHBIA
ypPOBEHB NpH TemnepaType okono 120K u
0CTaBaNaCh HEH3MEHHON BIJIOTH 0 HHXK-
Hell rpaHHlbl HHTEpBana HabnoneHnit —
TeMIiepaTypsl xunkoro renus (4,2K).
PacueTs! ganu oS BEICOTHI AKTHBALIH-
oHHOro bapeepa 3nauenue oxono 0,14 3B,
pPAacCTOAHME TYHHEIIMPOBAHHUA MEKTPOHA
Osino oueneno B 30 A, uTo 6nu3ko Kk nu-
HelHBIM pa3smepam Oenxoso#t rnobynsi.
(TTocnenyiolHe BLIYHCCHHSA, B KOTOPBIX
OBLITH NPUHATEI BO BHUMaHue Hebonbiue
NepeMEILIEHHsI ATOMOB, T.€. YYTEHHI (ak-
Tophl ®panka — KoHOOHA, YMEHBILIHIH
OLEHKY PacCTOSHHMA TYHHE/IHPOBaHHUA
npuMepHo BaBoe). OTkpeiTHe YaHea u ne
Bonta crano mnepsoit Oeccnopso#t me-

BHYTPEHHAA MOTEHUMANBHAA SHEPTUA ——>

KOOPOWHATA PEAKUWKN ——>

3ABUCUMOCTb BHYTPEHHEW 3HEPIMW Monekynsl OT NpOCTPaHCTEEHHOTo pacno-
NoOMEeHWA COCTABNAKWKMX ee aTOMOB, MEHAKOLWENOCA B Xoge XUMHUYECKON peakuyun, xa-
paKkTepusyeTcA HanuM4YuMeM TaK HasbiBaeMmbiX NOTEHUUanbHbIX AM. XMMWYECKON peak-
UMK COOTBETCTBYET Nepexo MoneKynbl U3 0gHOro YyCTOMYMBOIrO COCTOAHWA B ApYyroe,
T.€. U3 OHOM NOTEHLMANEHOW AMBI B APYryl0. 3a KOOpAWHATY peakuum YacTo NpUHUMa-
10T PacCTofAHME MEXAY KakuMu-nubo cocegHMmK aTtomamu. MNepexog 13 AMbI 8 B AMY 6
CONpPOBOXAAETCA BbifgeneHuem Tenna Q (3k3oTepMu4ecKan peakyua); obpaTHbin nepe-
XOff BO3MOXEH TONbKO NPWM NOrNoWeHWM Toro xe Tenna Q (3HEOTEpMUYecKas
peakuus). CornacHo 3aKoHam KBAHTOBOW MEexaHWKW, 3Heprua KoneGaHuin aTOMOB B
Monekynax-peareHtax U npogykrax XUMHUYECKOR peaxkuu MOXeT NPUHUMAaTE TONbKO
AWUCKPeTHble 3HauyeHuna (Tonkue cepbie nukum). Npu abConoTHOM Hyne Temnepa-
Typbl 3aceneH TONLKO YPOBEHE IHEPruM Hyneebix konebaHwn (ToncTan cepas nuHKA).
Mepexogy w3 0gHOM AMbI B APYTYIO NPENATCTBYET IHEpreTU4Yeckuin 6apbep (kpacHas
NUHKMA), BLICOTA KOTOPOro U ONPegenseT IHEpPruio akTusaywvu E. CornacHo knaccuuye-
CKWUM npegcrasneHunaM, Nnepexofbl Mexxay AmMamMu MOryT NPOMCXO4UTL TONBKO NOBepX
Gapbepa, KOTOpbI aGCONITHO HeNpoHWULaeM AN\ YacTUl, UMEeIoWMUX IHEPTUIO MEHbWE
yeMm E. B KBAHTOBOW MEXaHWUKe BO3MOXEeH TYHHeNbHbIA Nepexoq (KpacHan nyHKTHpHan
NHUHKUA) CKBO3L Gapbep, peanusyembli fa)ke Npy cambliX HU3KUX TeMnepaTypax.

MOHCTpauMed peiarel poy TYHHEb-
HOro 3¢dexTa B KHHETHKE KPHOXHMHYE-
CKHMX TIpeBpallcHHi.

O6umpHLIll  Kpyr
BOCCTAHOBHMTENBHBIX MpeBpalleHui ¢
TYHHENbHBIM  NEPEeXOfOM  3EeKTPOHa
MeXy pPa3HbBIMH HOHAMM HA PACCTOAHHSA
B OecATKH aHrcrpeM Obin obOHapyxeH u
H3y4YeH B MpoLeccax pamMosivia 3amMopo-
JKEHHBIX BOMOHBIX M COMPTOBBIX LUENOY-
HBIX pacTBopos. Ilepsofi paGoTo# aToro
HanpaBlieHUs CTAl0 OCYLUECTBJIEHHOE B
1971 r. K. H. 3amapaesniM, A. U. Mu-
xatinosbiM,P. @. XaltpyTAHHOBBIM M aB-
TOPOM [NAHHOH CTAThH MCC/IENOBAHHE pe-
KOMOHMHALNY 3/IEKTPOHOB H AaHHOHOB KHC-
nopona O~ ¢ obpa3osanneM HoHOB 02~
B 34CTEeK/IOBAHHBIX BOJHBIX PpACTBOpax
€IKOTrO HaTpa.

3axBayeHHbIe NEPBOHAYAJIBHO pa3NHy-
HBIMH «JTOBYLIKAaMH», 3NTEKTPOHBI «TrHO-
MH» B pe3ynbTaTe NOCNeayIoLero ux mne-
pexsata wonaMu O~ . DTOT npolecc pe-
FHCTPHMPOBAJICA N0 YObIBAHHIO MHTEHCHB-

OKHCITHTEJIBHO-

HOCTH COOTBETCTBYIOLUMX 00OMM peareH-
Tam CHTHANOB 3MIEKTPOHHOIO napamar-
HHUTHOTrO pe3oHaHca. Beinno o6HapyxeHo,
YTO CKOPOCTh YObIBAaHHS COBMAgaeT AJiA
3NEKTPOHOB ¥ MOHOB KHc/lopona (cBune-
TEJILCTBO TOFO, YTO OHH MMOHYT HMEHHO
3a cyeT pekoMOHHALIHK APYT C APYTOM) H
HE MEHAETCA B HHTEDBAJIC TEMMNEPATyp
ot 120 no 4,2K. Taxkoe NOCTOAHCTBO CKO-
POCTH peakuHH MNpOAEMOHCTPHPOBAJIO
TYHHENBHBIN XapakTep 3TOTO mpouecca.
PaccTosiHUE TYHHETHPOBaHHA Oblio ole-
HeHO B 30 — 40 A

JlroboneiTHEIR  Knacc — MpOLECCOB
BHYTPHMOJNIEKYJIAPDHOrO TMEPEHOCa 37IeK-
TPOHA, THNMYHBIA [N 3NEKTPOHHO-
ANEPHOrO TYHHEJIMPOBAHMA C €ro HH3IKO-
TEMNEPATYPHBIM [NaTo, ynanock obHa-
PYXHTb ¥ H3yuuTh B nabopaTopuu as-
Topa B 1972 r. METOOOM 3IMHCCHOHHOMN
MeccOay3poBCcKOil cnekTpockonuH, Hab-
Mofias NpeBpallenne TypHOYIeBoi CuH-
un Fe?t/ [Fe(III)(Cl"~I]6]3 ~ B DepnHHCKYHO
nasyps Fe’+ /[Fe(I1)(CN)g)*~.
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O CHX nop Mbl FrOBODHIIM JIHILL O
lITyHHeJleOM MEPEHOCE 3NEKTPOHOB.
OnHako XMMHYECKAs PEakiHs B MOJIHOM
CMBICJIE 3THX C/IOB ECTh NNPOLECC, BKIIHOYA-
IOILHIT NEeperpynnupoBKy aTOMOB, H3Me-
HEHHE XapakTepa, [IHH H YIJIOB BAIEHT-

OTKpBITHE KBAHTOBOIO HH3KOTEMIIE-
paTYpPHOro mpenesa CKOPOCTH XHMHYeC-
KOH peakuuH B 9TOM YHHBEDCAIILHOM
cMbiciie Bwino cpenano M. M. Bapkano-
BbiM, A.M.Kannanom, [.I1. Kuproxn-
HBIM H aBTOpOM AanHof cTaTeu B 1970 —

HBIX CBf3eil. 1973 rr. B Xoae MccnenoBaHHil paguauH-

AKUENTOP NOHOP

NOTEHUWANBHARA SHEPT US
CUCTEMbI 3NEKTPOH—AAPO

|

——
=

SHEPTUA MEXXATOMHOIO
B3AMMOJEWNCTBUA

KOOPOWHATA PEAKUNKN ——>

SNEKTPOHHO-AQEPHOE TYHHENUMPOBAHWE npu nepexoge anekTpoHa OT BOcCTa-
HOBWTENA-[OHOPa K OKUCNMTENIO-akuenTopy. Beepxy — TyHHenuMpoBaHwWe OfjHOro U3
Hapy>XHbixX (BANEHTHbIX) 3NEKTPOHOB MEXY ABYMA NOTEHLUMaNbHbIMKM AMaMK, 0Bpa3o-
BaHHLIMW KYNOHOBCKMM NPUTRAXXEHWEM 3NeKTPOHa K RApaMm [AoHOpa M akuenropa.
BHM3y — noTeHuWanbHble KPWBbLIE@ MEXaTOMHOro B3aWMMOGENCTBMA B MONeKyne-
BOCCTAHOBUTENE [0 OTAA4YM €10 INEKTPOHA (kpuBas a)  nocne 3ToM oTaayun (kpusasn 0).
Mepexopn aneKkTpoHa, M300paXkeHHbIM CXeMaTHMHYECKKM KPaCHOM NYHKTUPHOM CTPENKOW
MeXJY KPUBbIMK 8 U 6, ABNAETCA 3K30TepMUYecKuM. MNepemeleHe RGep aTOMOB y4u-
TbIBAETCA B BbIPa*KEHMM ANA KOHCTAHThI CKOPOCTM PeakuuM [ONONHUTENBHBIM MHO-
xutenem F , HasbiBaeMbim chakTopom ®pavka—KoHgoHa. ManocTs aToro gaktopa
(F,< 1) 03Ha4aeT, YTO OKUCIUTENBHO-BOCCTAHOBUTENLHAR PeAKLMA CUNBHO 3aMegnsa-
€TCA M3-33 TOro, YTO MEepeHOCY 3NEeKTPOHa HeoOXO[WMMO CONyTCTBYET, MyCTb Aae
O4YEHb MAN0E, NPOCTPaHCTBEHHOE NepeMellleHne aTOMOB BOCCTAHOBMUTENA W OKUCIUTENA.

OHHO-HHHUMHPOBAHHOI NONMMMEpPH3aLIHH
TBepaoro ¢opmanbaeriga B LIMPOKOM
uMHTepBajle HH3KMX Temnepatyp (140 —
4,2K). B 3To# peakudu nayku MJIOCKHX
TpeyronbHLIX Mojiexkys1 moiomepa CH,O
¢ neousiME C=—0 cBa3siMH npeBpalla-
HOTCA B AJIHHHBIE LIEMH OIMHOYHBIX TETP3-
snpuueckux C—OQ cesseft, npugeM 3a-
MEHA BaHIepBaalbCOBLIX PAalHyCOB aTo-
moe C u O B MmoHOMepe Ha Bonee kKopoT-
KHe umHBl BaneHTHbIX C—O ceaszel
NPHBOANT K CYLIECTBEHHOMY (MOYTH Ha
40%) BO3pacTaHMIO IUTOTHOCTH BEILECT-
Ba. [1poHnKaollee HOHU3UPYIOLLIEE U3ITY-
deHHe (My4oK 3/EKTPOHHOTO YCKOPHTENA
umn y-myau 9Co) urpaet nuib posms #Hu-
UHATOpa NMONMMMEPHIAIHH, cO31aBas nep-
BHYHBIE IEHTPLI. B nansHeiiiemM peakuus
pa3BHBAETCH CIIOHTAHHO MO LIEMTHOMY Mé-
XaHW3MYy, COMPOBOXKOAACL 3aMETHBIM
TennoebineneHueM. INocnenxee naet so3-
MOJXHOCTb PETMCTPHPOBATE BLIXO/ H CKO-
pOCTBb pocTa Leneft NoOJHMEPH3IALIHK ¢ No-
MOILLIbIO BEICOKOHYBCTBHTENBHBIX H MAJIO-
HHEPLUHOHHBIX KAIOPHMETPOB.

OneIThl MOKa3aJIH, YTO [aXe NPH HH3-
KHX TeMIepaTypax CNOHTAHHO pacTyT
O4YeHb [UIMHHBIE LENH TNOJMMEDPH3ALHH
TBepaoro (opmansgernga — okoso 10
MITH. 3Benbes npu 140K, 100 Thic. 3BeHBER
npu 77K u 1000—2000 3seHbeB BOMmM3M
4K. Hdanee Owputo HafifeHo, 4TO CpelHee
BpPEMSA NPHPALLEHHA OOHOTO 3BEHA MOJIM-
MepHOit LenH 7; B OKPECTHOCTH Temnepa-
Typbl 140K BO3pacTaer ¢ yMeHbIlIEHHEM
TEMMepaTypbl NO 3aKOHY AppeHHyca

/%&hmjzamg;\

MUP
zz/ﬂedmmm.'

JI. Paxkuy

CUCTEMBI
PEFYNAUUW
NOBEAEHWUA
INepeson ¢ cepbekoro

KHura npocpeccopa Benrpagckoro
yHUBepCUTETa MOCBAWEHA pOonK
TOPMO3HLIX MEXaHWU3MOB B OPraHu-
3auMM nNOBeEeHUR MNEeKonuTalo-
wyux. PacCMOTpeHb! 3HaueHwe yc-
NOBHbIX pednekcos Ana geaTens-
HOCTK MO3ra, y4acTue oThenbHbiX
CTPYKTYP MO3ra, B YaCTHOCTH XBO-
cTaToro sgpa u cTpuaTtyma, B pery-
NALMK NOBEAGHMA,

Ansa cbmanonoroe, HeMpoUau-
Onoros, BpayYen-HesponaTonoros.

1984, 8 n. Llena 85 k.
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BPEM#A, MWUH

KPUBLIE «MMBENW» anekTpoHOB (), 3axBaqeHHbIX «noBywKa-
MU» (YepHan MuHMA), W aHWoHOB kucnopopa (O~) (kpacHana nu-
HMS) B Npouecce ux pekombuxsauumm e + O~ — O°~ B 3acTekno-
BAHHOM WENno4YHOM nbay. (KoHUeHTpauuu peareHToB HOPMUPO-
BaHbl HA UX HAYanbHbIE 3HAYEHWUA; BEPTUKANbHbIE WKaNk! CMe-
WeHbl OTHOCUTENLHO APYr APYra Ana Toro, 4Tobbl 3bexarsb Ha-
noXeHus Toyex.) PasnuuHbie 3Ha4YKM OTHOCATCA K M3AMEPEHUAM
npw pasHbix Temnepartypax. To, 4TO CKOpPOCTb peKoMBuHaL MK
He MEHAETCH C TeMmnepaTypon 8 npegenax ot 120 go 4,2 K, ceu-
AeTensCTBYET O TYHHENbHOM XapaKTepe nepeHoca aNeKTPoHoB
M3 «NOBYWEK» K aKLUENTOpaMm — aHMoHaMm kucnopoga. NiuHen-
HaA 32aBMCMMOCTE KOHLEHTPaUuKM peareHToB OT norapucpma
BPEMEHM TUNWYHA ANA TaK HA3bLIBAEMOW «MONMXpoMaTuyec-
KOM» KMHETWUKM, rge BMECTO OfJHOrO XapaKTepHOro 3HayeHus
3HEPrUM aKTUBALMM NPUCYTCTBYET Lenbir HAabop TakMX aHaye-

HUiA. «llonuxpoMaTYHOCTE» OBYCNOBNEHA TEM, YTO B peakuMio
BCTYNaKT CHa4ana peareHThl C MEHbIWEN SHEPIUEN aKTUBALWMK
M NWWb B ganbHerwem — c 60nblWwen; B faHHOM cnyYae B nep-
BYIO OYepeAb «BbiropaloT» 3NEKTPOHbI, 3axBa4eHHble Gonee
MENKMMM «NOBYWKAMM», M NKLLL BnocnegcTBumn — Gonee rnybo-
KMMM, Ha npegcrasneHHoM 3geck npumepe snepesbie Gbina pac-
CMOTpeHa npo6nema «NoNUXpoMaTUYeCKon» TYHHENbHOWM KMHE-
TUKM, KOrga Hago y4YuTbiBaTe ABYMEpPHOE pacnpefeneHue ax-
TUBALMOHHBLIX 6APLEPOB — HE TONLKO MO UX BLICOTE, HO M MO
WwWpKWHe (B JaHHOM CNy4Yae He TONbKO NO rNyOMHe NOBYWEeK, B KO-
TOPbIX PACNONOXKEHBLI 3aXBAYEHHLIE 3NEKTPOHLI, HO MU MO pac-
CTOAHMAM MEXY 3TUMM NOBYWKAMKW W aKUEenTopaMm 3neKTpo-
HOB — uoHamu O7). Habniogenus BoinonHexsl K.W. 3amapae-
BbiM, A.N. MuxaninoeeiM, P.®. XaRpyTQuWHOBBIM M AaBTOPOM
CTaTen B MHCTUTYTE xumMmuyeckon comamku AH CCCP.

(aneprusa aktusauwd E = 0,1 3B). Ilpn
Gonee HH3IKMX TeMmepaTypax pocT 7, ¢
YMEHBIICHHEM TEMIEPATYPbl CTAHOBHTCH
Bce Bonee MeANeHHLIM M, HaKOHeW, NpH
12K pocTuraeTcs KBAHTOBBIA HH3IKOTEM-
nepaTypHblil Npenesn CKOPOCTH PEaKLHH:
7o = 10~ 2c. Ipu TemnepaType )XHIKOTO
remus (4,2K) peakums HOET €O CKOpOC-
Thi0, Ha 110 nopaakos bonbiuei, 9eM cre-
O0Baio Obl 0XKMOATH H3 3aKOHA AppeHHY-
ca.

TMonyxonuuecTeeHHOE OOBACHEHHE MO~
JIYYEHHOTO Pe3y/IbTaTa OCHOBLIBAJIOCH Ha
Hee MONMEKYNAPHOr0 TYHHEIHPOBAaHHA.
Ecmu uckaTh Kakol-TO aHajior MOJeKy-
NAPHOMY TYHHETHPOBAHHIO, NPOHCXOA-
LieMy B NpoLecce pocTa uernei NoauMepH-
3auuH dopmanbaernia, To OIHIKHM eMy
HEOXKHIAHHO 0Ka3biBAETCH . . . CIOHTAH-
HOe [IefleHHe Aaep.

B camom nene, TeopeTHdecKuit aHanH3
TYHHEJILHOTO TMPOHMKHOBEHHA HacTHU
CKBO3b MOTEHUHANbHbIE Dapbepbl Moka-
3LIBAET, YTO BEPOSATHOCTH TAKOro Npo-
HHKHOBEHHSA ONpeNenAeTcH NPON3BeAECHH-
eM TpeX BeNHYWH — LHpHHBI Dapbepa,
KOpHA KBAIPaTHOIO M3 BhICOTHI Gapbepa
H KOPHA KBampaTHOrO W3 MAacchl YacTH-
1ibl. XapaKkTepHble 3HaYeHHA MacC A XH-
MHYECKHX  PEareHTOB H  OCKOJIKOB
AeleHnsi — BEIHYHMHBEL OJHOro NMOpAIKa.

BeicoTa 6apbepa nns nenenus sgep (~ 1
M3B) npumepHo B 10 MJIH.pa3 Bhille, 4eM
A XHMHHYECKOM peakiuu, HO 3aTO LHPH-
Ha Oapbepa npM [OeNEHHH NPHMEPHO B
3000 pa3 meHblue, TaK HTO B KOHEUHOM
cyeTe OJHa BEIHYHHA KOMMEHCHPYET JpY-
ryio.

OCJIEAYIOIIME ronsl 0O3HaAMEHOBA-

nmuch OOHapyXeHHeM MHOTHX HOBBIX
NPHMEPOB HH3KOTEMIEPATYPHOIO KHHe-
THYECKOTrO Mpenena, OTHOCAILHXCA K ca-
MBIM pa3HooOpa3HBIM Kj1accaM XHMH4e-
ckuX npespauiennii. OcraHoBuMCA noo-
pobuee Ha uaydenHol B nabopaTopuu as-
Topa B MHCTHTYTe XMMHuYecKOH (H3IHKH
AH CCCP peaxuuu ruapobpoMupoBaHus
3ITHJIEHA. DTa UeNHasA PeaKUud HHHIHUPY-
etca y-usnyuennem ¥Co, posns koToporo
CBOOHTCHA K pa3spbiBy monekyn HBr na
aTOMBI, MOCIe Yero MPOMCXOAMT pa3BH-
THe ueneft pHOH okono 10° npu 90 K u
oxono 200 npu 30 K no cxeme:

(1) Br + GH, — G;H,Br + 0,3538B,
(2) HBr + G,H,Br — Br + GH,Br + 0,453B.

OB6HapyXHB HH3IKOTEeMIEPaTyPHBI
npenesn CKOpocTH 3TOH peakuwd, Mbl 3a-
OanHch BOMPOCOM O €¢ Mexanusme. YUto
JIHMHTHPYET CKOPOCThH BTOPOTO H3 Ha-
3BaHHLIX IEMEHTAPHBIX aKTOB — COnMu-

enue Monekynsi HBr ¢ paaukanom
C,H,Br wm cTamus nepesoca BOAOPOa-
Horo aroma? YToObl OTBETHTE Ha 3TOT
BOMPOC, Mbl CPaBHHIH CKOPOCTH peak-
uHit, B3AB aOefiTEPHPOBAaHHBIE COEOMHE-
Hus DBr B cmecu ¢ C,H,, C,D, B cme-
cu ¢ HBr u DBr B cmecu ¢ C,D,. Atom
neifiTepus BABOE THMKENEE, HEM aTOM
BOOOpOOA, TOraa Kak pasjIHume Macc
MOJIEKYNT ropa3no Menbiue. [ToaTomy
KMHETHYECKHIT H30TONHBIHA sbdext
LA TYHHEJIHPOBaHHA BOIOPOOHOrO aTo-
Ma JopkeH Obil gaTh A8 OTHOLUEHHA
cKopocTell peakumit Benuuuny oxono 10°,
a nns cOnuMKeHHs MOJIEKYJT — BCEro
muik 2 — 4, OneIT Oan MMEHHO Takoft
cnabsiit u3oTonHbIN 3hdekT H No3BoaMA
caenaTh OAHO3Ha4HBIA BLIGOp B MONb3y
peluaoiLeit ponus craaun cOnmmxeHus pea-
rEHTOB KaK LIeNoro.

BepHemca K npeanonaraeMoil KapTuHe
MONEKYNIAPHOIO TYHHEJIHDOBAHHA TIPH
pocTte ueneil nonuMmepH3auuH (opmab-
nernna. B npocrefiell, «onHOMEpPHOIt»,
TPaKTOBKE CKOPOCTH PEakuHH BCELENo
OMNpeneNfAeTcs TYHHENHPOBAHHEM HCXOM-
HOM MOneKyJibl OopManbaeruga 3 OTHO-
CHTENbHO MENKON NOTeHUHanbHOH AMBI,
BO3HHKAIOLLEH 3a CYET €€ BAHIEPBAa/IbLCOBA
B3aMMOIEHCTBHA C COCEAAMH — APYTHMH
MOJIeKy/IaMH MOHOMepa, — B COCEQHee
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PACCTOAHUE ——

MONEKYNAPHOE TYHHENWPOBAHME Ha npuMepe ynpoweHHOW KapTUHbI NepemMelye-
HWIA Monekyn doopmanbgeruaa npu ero TeepgodasHon nonumepusauyun. Beepxy —
CX8Ma pacronoMeHWs MONEeKyn uMcxopHoro mMoHomepa (cnpasa) ¥ —C—0—C—0—
CcBfA3en B NoNMMEpHONM Uenwu (cnesa). BHU3y — KpMBbIe NOTEHUWANLHONA 3HEPrUM Mone-
kyn. NMpucoeguHeHne HOBOro 3BEHa K pacTywei NoONMMEPHON LieNu OTBeYaeT nepexogy
C HYNeBoro yposHA koneGaHni Ha KpUBOR 6§ — 4epes NPOMEXXYTOUYHbIe BO3OYKAeHHbIe
YPOBHM KPUBOW 38 — Ha €e HyneeoW ypoBeHb. lMpu 3TOM yMEHLWAETCA pacCcTOAHUE
Mexay ABYMA COCeAHMMWM aromMamu yrnepoga M BbIQENsieTCA TennoTa nonume-
pusaumm (0,4 aB). IHeprua aKkTUBaL MM NONMMEPU3ALMM, ONPeeneHHan u3 HaknoHa ap-
peHuycoeckoro rpachmxa Bonuau T = 140 K, pasHa 0,1 3B. KpuBan 8 Xapakrepuayer
cnegyoiyio, Gonee yganeHHyio oT Kpas pacTylyer NonMMepHoW Lenu Monexkyny MoHo-
mepa. Mocne ocyuwecTeneHun nepexofja 6 —a (COOTBETCTBYIOWEro NOBLIWEeHUIO MAOT-
HOCTM BelecTsa Npu NonMmMepusaL ) NONOCTs, BOIHMKAIOW AR HA Kpalo pacTyuen no-
numepHon uenu, guddyHamMpyeT no o6beMy MOHOMepa, kak Gbi MEHAACH CHaYana mec-
TOM C cocefiHen Monekynon cpopmanbgernfa: KpUBas 8 NEPEMELAETCA B NONOXKEHUE
0, ¥ CUCTEMA FOTOBA K NPOAOMKEHUIO POCTa NONUMEPHOR Lienu.

nojIoXKeHHe, OTeedaiowiee Gonee rnybo-
Kot same. CopeplLUHBIIAS TYHHEJIHPOBA-
HHe Monekyna obpa3lyeT KOHLEBOe 3BEHO
NoOJMHMEPHOMH LIENH M OKA3BIBAETCH B Gonee
BBIFOJHOM 3HEPre€THYECKOM COCTOAHHH,
NpH 3TOM BBIIENAETCA TEILTOTA IOJITHME-
pH3augkH, pasHas npumepHo 0,4 3B.
INpencrasum cebe Teneps, 4TO MONO-
HKEHHE HCXOOHOH MOJIEKY b1
MOHOMEPa — (QopManbAeruia — He AB-
nfeTcA cTporo (GMKCHPOBAaHHBIM H OHA
MOXeT KonebaThC B pelieTke MOJeKy-
NIAPHOTO KPHCTANIA MEXAY JBYMS CBOH-
MH COCENAMH — Ipyro# MoJiekynoit mo-
HOMEpa H KOHUEBOW rpynno#t nonumep-
Hoit uenu. AcHO, 4TO 3NEMEHTAPHBIR aKT
npupailieHus K 3TON uenyd HOBOIO 3BeHa
naubonee BEPOATEH B TOT MOMEHT, KOraa
Hrpaolas pons ceoeobpa3zHoro MasTHH-

Ka, COCENHAA C KOHLEBbIM 3BEHOM MNOJH-
tdhopMaieleruna MoJieKyna MoOHOMepa
3aiiMeT KpaiiHee 11€BOE TMONOXKEHHE.
HMeHHO TOraa BhICOTa H LUHPHHA aKTH-
BallHOHHOTO Bapbepa CTAHOBATCA MHHH-
ManbHBIMH (HAa KAKOM-TO 3Tane commnke-
HHA peareHToB 6apbep MOXKET BOBCE HCHe-
3aTh). HanpoTus, pocT noauMepHoOR we-
MH B MOMEHTHI, OTBeqalolllHe KpaiHemy
npaBoMy MONOXKEHHIO MOJIEKYbI-
MasTHHKA, MAJlOBEPOATEH: BLICOTA H LIIH-
PHHA aKTHBAUHOHHOTrO 6apbepa NpH 3TOM
BE/THKH H CKOpPOCTh HanbapbepHBIX nepe-
XONOB H TYHHE/IHPOBAHMA 3HAYHTENLHO
yMeHblleHa.

Yuyer HH3IKOYACTOTHOIO MEXMOJIEKY-
JIAPHOTrO ABHXKEHHSA peareHTos (Baob6aBok
K BbICOKOYaCTOTHOMY BHYTDHMOJIEKY-
JIAPHOMY [BHXKEHHIO) MPHBOAHT K MoJe-

nH «asymepHbix» (akTopop dpanka —
Kounouna. Cornacso 3Toit Mogenu, npu yc-
pPenHEHHH KOHCTAHThI CKOPOCTH PEaKklHH
OCHOBHOM BKJIAN Jat0T COCTOAHMA, OTBE-
yarowume Haubonee TecHoMy cbmuKennIo
peareHToB. B 3TOM OTHOLIEHHH H3JTOXKeH-
Hasg MOIEPHHM3HDOBAHHAA MOIENb XHMH-
yecKux peakuuit B Teepaoft daze npubnu-
JKaeTCA K KapTHHEe BHMONEKYNAPHBIX pe-
aKUMit B KHOKOCTAX MM ra3ax, BKIoYako-
LUHX, KaK W3BECTHO, 0Ds3aTeNbHyI CTa-
JIHIO COYAapEeHHA PeareHToB.

OT ®AKT, 4TO CPaBHHTENILHO Me/lJIEH-

HbIE MEXMONEKY/IAPHLIE IBHKEHHSA pe-
areHTOoB B TBepOO# da3e B 3HAUHTENILHOMN
CTENeHH ONpenensioT CKOPOCTh MPOHCXO-
OAUHX XHMHYECKHX MPeBpallieHuil, BaxeH
OTHIOAB HE TOJILKO AJIA KBAHTOBOMN XHMHH
rnybokoro xonoga. OH NOMOraeT Takxke
NMOHATH MHOrOKpaTHO HaOmonasiieecs
ABJIEHHE PE3KOro YOBICTPEHHS XHMHYeE-
CKHX peakuuit B TBepnoit dase B oKpecT-
HocTaAX ¢a3oBeix nepexomos. Ilepsrie
Habmonerus nonobuoro pona Gbiny BEI-
nonHeHsl B MOCKOBCKOM rocynapcTBeH-
HOM yHuBepcuTere B.A.KaprusubiM u
B.A.KabaHoBBIM ¢ COTPYIHHKAMH.

YTo e KacaeTcA BIHAHHA KOJUIEKTHB-
HBIX MEJICHHBIX JIBH)KEHMIT Ha TYHHE/H-
pOBaHHe aTOMOB H IPYIN aTOMOB B KOH-
neHcuposaHHolt daze, To 3aeck ocobwii
uHTEpec npuobpeTraeT cefiyac ycraHoB/e-
HHE MeXaHW3IMa TMEePeXOAOB MEXNY Tak
Ha3bIBAEMBIMH KoH(OPMaLHOHHBIMH
noacocrosHuaMH B Benkax u JHK.

Taxkue COCTOAHMA, TMOYTH BbIPOMIEH-
Hbl€ MO HEPIHH, JTHIIL HEMHOTO pa3/iHya-
KOTCA M0 CBOMM JIOKANBHBIM KOH(Urypa-
uuAM (Hanpumep, 3a cueT cBoboHOro no-
BOpPOTA ATOMHBIX TPYIN OTHOCHTEJILHO
OOHHOYHBIX XHMHYECKHX CBsA3eil), HO
obecneynBalOT AONOIHHTEIBHYIO «pa3ma-
3aHHOCTBL» ATOMOB CJIOXKHBIX Ouonomu-
MEPHBIX MOJIEKY/1 IO CPaBHEHHIO ¢ OOLIu-
HBIMH KDHCTA/IAMH, HX TOBBILLEHHYIO
MOABHIKHOCTD, a TAKKE HIPAIOT BaXHYIO
ponb B uX dyHkuHoHupoeanuH. Cyuiect-
BoBaHue Noao6HLIX cocToAHMlA Bb110 06-
Hapy»XeHO W noapoOHO H3yyeHO ycoBep-
LIEHCTBOBAHHBIM METOIOM PEHTIeHOCT-
PYKTYpHOTO aHanu3a rpynnamn I'. ®pay-
sudensnepa (CLIA) u . ®unnunca (Be-
nukobpuTaHud), 4 3aTEM — C NOMOLLBIO
pasmMYHBIX MeTomoB Mecchay3poBCKOMH
CMEKTPOCKOIIHH — B HAllMX COBMECTHBIX
¢ P.Meccbayapom u @.Ilapakom 3xcne-
PHMEHTAX.

Hccnenopanne nepexonoB MeXay KOH-
(hopMALHOHHBIMH NMOACOCTOAHHAMH CTa-
710 hyHaaMeHTOM 1A NOCTPOEHMA HOBOR
monenu GenxoB. BmecTo anepHommde-
CKHX KPHCTA/JIOB MX HadalH paccMaTpH-
BATh KakK KBa3HTBEPIOE AIPO, OKPYXKEH-
Hoe JKHakooOpa3sHoit obBonoukoit. Co-
rJ1acCHO HOBOM TOYKE 3peHHA, HMEHHO Ha
nonwo 3roft 06ONOUKH NPHXOOMTCA Hau-
Gornbluas 4acTh 06sema Genkosoit rnoby-
NbI, 4 €€ MHKPOBA3KOCTB (BO3pacTarolas
C POCTOM BA3IKOCTH OKpy)KaroLueh rmoby-
JIy cpe/ibl) onpelenser 4acToTy H aMNu-
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KBAHTOBAA XUMWA MMYBOKOro XxOnopA

TYOoy ABHXKEHHI aTOMOB NpPH nepexonax
Mex 1y KoHGOpMAaLIHOHHBIMH NOACOCTOR-
HHAMH. B camoe nocnennee sBpeMs noseu-
JIMCh, OMIHAKO, M ApYrue coobpaxkeHus,
OCHOBaHHBIE HA YAHBHTEILHOM CXOICTBE
GuononuMepoB U aMOPDHBIX TEN B YACTH
H3IMEHEHHA KX TEMTOEMKOCTH NMPH HH3KHX
TemMnepaTypax. Beilie MEI yXe ynoMHHa-
JIH O NHHEHHON TeMnepaTypHOR 3aBHCH-
MOCTH TeIUIOEMKOCTH CTEKNo0o6pa3HbIX
Ten BOnu3u abconrorHoro Hyna. Okasmi-
BACTCH, YTO BKJIAA JIMHEHHONR 4acTH TeM-
MepaTypHO 3aBHCHMOCTH NpOABIAETCA
s OMONONHMMEpPOB elle CHIIbHEe, HeM
A OOBIYHBIX HEOPraHH4ECKMX H NOJH-
MEDHBIX CTEeKOJI.

Ha ocHOBaHHH pe3ynbTaATOB HU3KOTEM-
NEPaTypPHLIX HM3MEPEHHHA TENNOEMKOCTH
MOXHO paccMmaTpuBaTe Genku u JHK
Kak ceoeoOpasHble reTeporeHHbie cTeKna,
a nepexoabl Mexay MHOIOYMHMCIIEHHbIMH
KOHOOPMALMOHHLIMH  MOACOCTOAHHAMH
Moniekyn OHONMONMMEpOB NpPH HH3KHX
TeMMnepaTypax Kak TYHHeNHpOBaHHe, KO-
Topoe obecneynBaroT HOHOHDI.

Takum o6pazom, BroONHE BO3ZMOXHO,
YTO TYHHEJIMPOBAaHHE MIPAaeT ropasao
Gonbilyio ponb B (YHKUHOHHPOBAHHH
GuoMoneKkyn, yeM 3TO Npeanoiarany aa-
¥e caMble rOpfAiYHe IHTY3HACThI TYHHE/Ib-
Hoit Teopun. OHO, BBITE MOXeET, «paboTa-
eT» He TONBLKO B 06nacTH ray6oKoro xo-
Jioga, HO M MpH TeMnepaTypax Bhille
200K (BnoTh 00 (hH3IHONOrHYECKHX),
KOTJa HayWHaKT 0coBEeHHO APKO NpOosB-
NATLCA nepexonbl Mexny KoHdopmaum-
OHHBIMH TOJACOCTOAHHAMH  OeNKOBBIX
rnobyn.

OpHolt ¥3 BaKHeHWHX ocobeHHOCTEH
HH3KOTEMNEPATYPHEIX TYHHENbHBIX pe-
akuulfi, KoTOpas MOXeET mnpHobpecTH
MpakTHYECKOE 3HAYEHHE, AB/IAETCH HX MC-
KJIFOMMTENbHAA CeNeKTHBHOCTD; Belb Bbi-
6op naubonee BEPOATHOIO M3 MHOXECTBA
BO3MOXKHBIX NyTell XHMHYECKOro npespa-
LIEHHA PEryJMpyeTcA 31ech OCODEHHO
WECTKO — OH ONpedenAeTcs He TONBKO
BLICOTOH, HO H IWHPHHON aKTHBALMOHHO-
ro 3uepreTH4Yeckoro 6apeepa.

INpeacrasnedds O TYHHEITHPOBAHHH
MOTYT cnocoGCTBOBATH PA3BHTHIO MCCITE-
nosaHui addexTOB, OOHAPYXKEHHBIX B M0~
cneauue roast B MHcTHTYTE XMMHueCKOIH
du3uku B nabopaTopuu asTopa H B n1abo-
patopuu B. A. Bennepckoro. Umerorcs
B BHIY HH3IKOTEMNepaTypHbie XHMHYe-
cKHe npespaileHus o6nyueHHBIX CTEKNo-
o6pa3HbIX TBepABIX cmMecelt, HanpHMep
CMeECH XJI0pa ¢ XJIOpUCThIM ByTriomM. Me-
XaHWYeCKHil HAaUTOM Kpas UWHNIHHAPHKA H3
Takoit 0biryueHHOM cCMECH NMpH Temmnepa-
Type xuaxoro renns (4,2K) u o6pasosa-
HHE B HEM MHKPOTPEIUHH cnOCOOHBI HHH-
LIMHPOBATH B3PbIBbLI 06PA3lIOB H ABTOBOJI-
HOBBIE npouecckl npoberaHua no Beel HX
nnuHe uenHoff peaxkiMH XJIOPHPOBaHMA:
pOCTh pacnpocTpaHeHHs Takol peakuuH
cyliecTBeHHO Gorblue CKOPOCTH TeIUio-
nepena4ys, H0O MHOrO MeHbLlE 3BYKOBOH.

Bce nonobHble npeBpailieHHs UMEIOT

SADKO BBIDa)KE€HHbLII NOPOroBeIf XapakTep
(M0 KOHUEHTPALMH AKTHBHBIX LEHTPOB,
HHTEHCHBHOCTH MEXaHMYECKOro BoO3neil-
CTBHA H T.H.). 30eck BO3HHKAET, NoO Beelt
BHIMMOCTH, CBOe0Opa3Has NONOXKHTEb-
Has obpaTHas cBA3L MEXIY XMMHYecKo#
peakuuei B TBEPIOM TEJE H €ro pa3pylie-
HHEM: pa3pylleHHe HHHUHUDPYET peak-
LMK, @ Ta B CBOK O4Yepedb BhI3LIBAET
pansHelee paipymenne o6pasuos.

O HeocnopuMoll poNH TYHHENHMpOBa-
HHA B HH3KOTEMINEPATYPHLIX LENHLIX pe-
akuusax B TBepAoO# daze yke roBOpHIOCH
Bbile. CylliecTByeT Takke HEManio pa-
60T, pa3jBHBAIOIIMX NMPENCTAB/IEHHA H O
TYHHEJILHOM MeEXaHH3ME pa3pyllIeHHs
TBEPABIX TEJl 32 CHET TYHHEILHOIO Mpeo-

JIONeHHA aKTHBaUHOHHOro Gapeepa, npo-
THBOMNEHCTBYIOLEr0 TAaKOMYy pa3pylle-
Hu1oo. Takum ob6pa3oM, NOpOroBbie aBTO-
BOJIHOBBIE NMPOLECCHI HH3KOTEMMNEpPaATYpP-
HBIX XHMHYECKHX NpeBpalleHnit obnyuen-
HbIX TBEPABIX CMecell pearéHToOB MOryT
HecTH B cebe nBOsiKOe NposBreHHe Ihdex-
TOB KBAHTOBOH XMMHH 1"]'[)'50!(0]’0 Xono-
na.

VXHO oTMeTHTb, 4TO BOnM3M abco-

JIOTHOTO HYNA nepecTaer AeHicTBOBATL
Tako#i BakHeRLHA dakTop XHMHYeCKOMH
TEPMOOHHAMHKH, KaK Mepa Xaoca CHCTe-
MBI, HNH 3HTpOnHA. PasHoBecHe nioboit
PEaKuHH OnpeaeseTcs TONBKO €€ TEeIUio-
BbIM 3¢ deKkToM. BrIromueIMH OKa3biBa-
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TEMNEPATYPA, K

HU3KOTEMMEPATYPHbIE NMPEAENBI CKOPOCTH yxxe Habnioganucek gna MHOMAX Xu-
MUYECKUX peakuwi. Kpuebie (NOCTPOEHHLIE B apPEHUYCOBCKUX KOOpAWHATAX) OTHO-
CATCA K cnegywouwmm peakuyuam: (1) pocT uened nonumepusayuu copmansgervga
(CCCP, 1973), (2) BOCCTaAHOBNEHWE pa30pBaHHOW Na3epHOM BCNbiWKoM cBAsn Fe—CO B
remornoBuxe (CLUA, 1975), (3) nsomepuaauma paguKanbHbIX Nap B y-06ny4eHHOM gume-
TUnrnvokcume (AnoHus, 1977), (4, 5) oTpbIE BOQOPOAHLIX aTOMOB METUNBHBIMK PaguKa-
namu OT 3aMOPOXKeHHOTo cTeknoobpasHoro MertaHona (4) v ataHona (5) (KaHapga, CLUA,
1977), (6) nepeHoc H-aTOMOB NPy CTEPUYECKU 3aTPYAHEHHOW U30MEpU3aL UK apUnbHbIX
papukanos (CLIA, 1978), (7) obpasoaHue C—C cBA3ei B UMKNONEHTaguunbHbIx Gupa-
Aukanax (CLUA, 1979), (8) uenHoe rugpobpoMupoBanue atunexa (CCCP, 1978), (9) xnopu-
poBaHue xnopuctoro 6yTMna monexkynapHeiM xnopom (CCCP, 1980).
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BHYTPEHHAA NOTEHUWMANBHASA QHEPT UA

e

PACCTOAHWE ——>

OBOBUWEHHAA KAPTHMHA, vnniocTpupylowas npoucxoxge-
HWE KBAHTOBOTO HU3KOTEMMNEPATYPHOIo Npeaena CKOpPoCTH Xu-
MWYECKMX PEaKUMA. YUUTLIBAETCA PONib HE TONLKO BbICOKOYa-
CTOTHbBIX BHYTPUMONEKYNAPHBIX, HO U HU3KOYACTOTHBLIX MEXMO-
NeKyNApHeIX KoneGaHui, KOTOPLIE MOTYT NPUBOAUTE K YMEHb-
WEHMIO BbICOTbI U WWPHHBI aKTUBALMOHHOIO 3HEPreTUYECKOoro
Gapeepa — BNNOTk 40 NONHOIO ro UCYe3HOBEHUR. KpuBekie no-
TEHUMaNbLHOWA 3HEPrM B3aUMOJEWCTBUA MEX[Y COCegHMMMU
aTtomamy yrnepofa B pacTyuwen uenu nonudopMansgernga
— CH,0 — (&) n B moHOMepe chopmansgernga CH,=0 (6) uso-

PACCTOAHUE ——=>

PACCTOAHWE ——>

OpakeHbl ANA TPEX BapuaHTOB B3aWMHOIO PacnonoXeHun Le-
nu u MmoHomepa. MexxmonexkynapHsie koneGaHuA NPUBOAAT K U3-
MEHEHWAM PACCTOAHUIA MEXAY KOHLEBOW rpynnow Lenu 1 co-
CefgHen C HEW MONEKYNON MOHOMEPA OT MMHUMANLHOro (cnesa)
A0 mMaxkcumaneHoro (crnpasa). O4eBMHO, YTO NPY CONMUMKEHMUMU
peareHToB aKkTMBaynoHHbIA 6apbep (kpacHan nuHua) Hanbonee
CYMEH U CHMXEH, 3 BEPOATHOCTL peakuui ocofeHHo Benuka.
MNpu B3aUMHOM yaaneHun peareHToB akTUBALMOHHLIA Bapbep
Hanbonee WWPOK W BbICOK, 8 BEPOATHOCTL pPeakuumM 0COGEHHD
mana.

IOTCH NpOLECcChl IKIOTEPMHUECKHE, T.€.
HAYILME C BbIAEIEHHEM TEIIa, JaXKe eCITH
TPH 3TOM IPOCTEIE MOJTEKYJTbI PEBpaLLia-
K0TCA B ropasno Gonee cnoxusie. Ynopsa-
IOYEHHOCTH 3aCTaB/AET XA0C MOTECHHTE-
cf, IHTPONHKA NPONYKTOB Tako# peakiiHH
OKa3bIBaeTCA MeHbLIE, 4eM JHTPOIIHSA HC-
XOMHBIX PEareHTOB.

Pa3ymeeTcs, CKOPOCTbL 3K30TepMHYE-
cKoro ¢OpPMHPOBAHHMA BBICOKOYNOPANO-

4eHHbIX cHCTeM BOMH3H aBGCoNnOTHOrO HY-
ns ByneT cUNBHO MOHMIKEHA, HO 3aTo ce-
JIEKTHBHOCTh TAKOro ()OpMHDOBaHHA H
€ro YeTKasl HAMIPABJIEHHOCTH I10 HEpreTH-
4yecKH Haubonee BbIFOINHOMY INYTH Mel-
JIEHHO, HO BEPHO CBITPalOT CBOK POJib.
TIpuMeHHTENBEHO K MPHPOAHBIM Npouec-
caM Tako# «xonomHo#» XuUMHYECKOR u
npeabHOIOrHuecKON 3BONOLHH MOXHO
BCIIOMHHUTH OOpallieHHBIE K AJeKcaHupy

Cepreesuuy IylIKHHY 3HAMEHHTBIE CNO-
Ba Bnagumupa Maskosckoro: «¥Y mens,
[a H y Bac B 3anace Be4HOCTh. YTo Ham
NOTEPATH YAaCOK-Apyrof?!»
Bo3aMOKHOCTb 0Bpa3oBaHHUR CNOXKHBIX
MOJIEKYJ1 B YCTIOBUAX codeTaHus rinyboko-
ro KOCMHMECKOrO XOomona ¢ neficTRHEM
NPOHHKAOLIEr0 KOCMHMECKOro Hamyde-
HHA, KOTOPOE HHHLMHPYET LIENHbIC [eaK-
UMM (HanpuMep, NoHMEpPH3aLHIO), Orina

NEPEXO/ 3NEKTPOHA ot soccraHoBuTenA (NoTeHuvaneHan
ama B) k okucnuteno (O), Ay c BelgeneHrem 3Heprum, Npo-
WMCXOQMT NMpK y4acTUM nepeHocunka. PaBHoBecHOe COCTORAHME
OKWCNEHHOM (DOPMbI MONEKYNLI-MEPEHOCHYMKA OMNWChIBAETCA
noTeHunansHon AMoi MO, pasHOBECHOE COCTORHMWE €€ BOCCTa-
HOBNEHHOWM (HOPMbI KU3-3a 3NEKTPUYECKON NONSPU3ALMKA CPEAbI
MHOE W ONUCEIBAETCA noTeHumansHow Amon MB. Monagaxwre
aneKkTpoHa B AMy MO Ha ypoBeHb, PE30HAHCHbIN C UCXOAHLIM B

fAMe B (a), npueoguT K NnonApusauum cpegsl v KOHMOPMaLMOH-
How nepecTponke MO —MB (6). Ecnu B pesynbTaTte aTon nepecT-
POMKM HOBLIWM 3NEKTPOHHLIM YPOBeHb B AMe MNB okasbiBaeTcs B
pesoHaHce ¢ ypoeHem B Ame O, TO MOryT NPOM3OHMTHU NepeHoc
anekTpoHa B O (8) u oBpaTHan KOHOPMAaLMOHHAR NEPECTPOR-
ka MB — MO (r). Takum o0Gpa3oMm, HEPE3OHAHCHbIA Nepexoq
3NeKTpoHa (a) — () paccmaTpMBaeTcA Kak cyMma ABYX peso-
HaHCHbLIX TYHHENbHBIX NMepexofos anekTpoHa: B — MO (a) u
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npenckasaHa HaMH B 1973 r. Vike uepes
rojl 3Ta Haes Hauula fepBbie NOOKperie-
HuA B paboTax aHrIMNCKHMX acTpoQu3u-
KOB (XOTA HMX BbIBOObI HENb3A CHYHTATH
OKOHuYATENbHbBIMH). A HMEHHO, oOHapy-
HHJIOCh NPHCYTCTBHME MONHMEpPOB (op-
Masbaeruaa (T.e. Tex CaMbiX MOJIHMEPOB,
yTo obGpajoBbiBanKCck B Haumx jabopa-
TOPHBIX ONbITax BIIOTE 10 4,2K!) B TEM-
HBIX 00naKkax MeX3Be3HON MbIIH.

Hamm nocneayiollliie KHHETHHECKHE
pacyeThl TNOATBEPAHIH PpeanbHyl0 BO3-
MOXKHOCTBH TakKOli MEX3Be3AHON MoIHMe-
pH3alliH, & TEPMOAHHAMHYECKHE BBIYHC-
TeHHA NpHBEIH K BLIBOAY, 4TO Haunbonee
BLITOAHLIM PE3yNbTATOM NpeBpAalLeHHT
nierkux 3nemMenTor (H, C, N, O) npu Hx
XapakTepHo# KocMHueckofl pacmpocTpa-
HEHHOCTH H CBEPXHH3IKHX TeMIEpaTypax
(xoraa He HamO YYMTBIBATH PONb 3HTPO-
NHM) JOMKHO cTaTh 0Opa3oBaHHe yKCyC-
HOM KHCNIOTHI H MoueBHHBI. Ho Bens 3TO
HMEHHO Te COENHHEHHA, NOCIeaylollee
B3aHMOAEHCTBHE KOTODPLIX ABIAECTCA M3-
mobneHHBIM  TipeIMeTOM  OBCYXIEHHA
pasHbIX cxeM npeabnonoruuyeckoi 3Bo-
mounH. «KH3Hb, NPHILEALUANA C XOIoaa»
(KaK OCTPOYMHO Ha3Baj Hally rHMoTe’y
KypHan "Science News” B Buinycke ot 29
okTa6pa 1977 r.), KOHEYHO, HE JaMEHAET
OPYrHX THNOTEe3 O XHMHYECKOR M mpen-
Buonoruyeckol 3IBOMIOLHH, HO CIYKHT
HOBbIM K HHM IOMNOJIHEHHEM,

OcTtaeTcs 3aMETHTh, YTO BCEBO3MOXK-
HbI€ IKCNIEPHMEHTAIBHbIE JaHHbIE H TEo-
peTudeckue coobpakeHus O NPOABIEHHH
TYHHE/THDOBAHHS B XHMHYECKHX pPeaKlH-
fiX, pa3HooOpa3Hble NPHIOKEHHA KOH-
nenuMit KBaHTOBOM XMMHH rIyboKoro xo-
70432 HECOMHEHHO CBHIAETENLCTBYIOT O
TOM, YTO — BONPeKH OBITYHOLIMM HHOTr-
[a MHEHHSAM — H B HAlllH JHH XHMHA OT-
HIOAb HE NPEBPATHNACD B CITYXaHKY H3u-
KH ¥ 6HONIOrHM, HO NO-NIPEKHEMY ABJIAET-
CA MX BIOJIHE PABHONMPABHBIM NapTHEPOM
B 06MeHe HOBBIMH OCHOBOMOATAMOLIHMH
HIEAMH.

MB — O (8) n ABYX KOHZOPMAUMOHHBLIX
npespawenuin: MO — MB u MNB — NO. Pu-

CYHOK BbINONHEH HAa OCHOBE CXEM
N.A.Bniomendrenspa u [].C.YepHascko-
ro.
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DeMTOCEKYHAHbLIA UMITYNLC

J1A U3YYEHWMSA Takux cBepxObICT-
Hpux NPOLIECCOB, KaK CHATHE BO30YXK-
NEHHA MOneKyn, Haubonee moaxonsaT na-
3ePbl, HCMYCKalOlHE MOLIHbiE, HEeOObI-
4aHO KOpPOTKHE CBETOBBIE HMMITY/ILCHI.
IlepBriit uMnynsc BO36yxknmaer mMomexy-
Nibl B HccneayeMom obpasue. Cneayiouiue
3a HuM Bonee cnabble HMNyIbCH MO3BO-
JIAIOT M3MEPHTHL BpEM#, 338 KOTOPOE CH-
cTeMa BO3BpaILlaeTCA B HCXOAHOE COCTOR-
HHE, ¥ gaxe OOHApYXHTb HEKOTOpbIE
JHEPreTHYECKHE TEepexonbl, NMPOHCXOAN-
1LlHE B XOMl€ TaKoro npouecca. Yem Kopo-
4ye UMIYNIbC, TeM §oiee TOHKHE H CIIOXK-
Hble 3hdexTr MOXHO HabmonaTs.

B xypHuane «Applied Physics Letters»
3. Unnen, D. Bafinep u k. Pya3uMoTo
H3 MaccauyceTcKoro TEeXHONIOIHYECKOTo
uHcTHTYTA (MTH) coobumnu o ToM, 4TO
MM YIaJI0Ch OCYLIECTBHTH reHepaLiuio ca-
MBIX KOPOTKHX CBETOBLIX HMMYIBCOB,
KOraa-nubo MONyYeHHBIX: BCOBIILEK BH-
OHMOTO (KpacHO-OpaH»XeBOro) CBETa [UTH-
TEIBHOCTBIO BCEr0 mHIWL 16 demro-
cexynn (1bc = 10~ P ¢),

YcraHoBKa, KOTOpYH MCNOJL30BANH
3TH YueHbie, npeacTasnfer cobof Bapu-
aHT YCTAHOBKH, cTaBiuel oObIuHON mpH
HCCNIEAOBaHMH CBepXOBICTPLIX mnpouec-
COB — Jla3ep C CHHXpoHH3auued (mpo-
nonbHBIX) Moa. Koraa ThicAYH MO, T.€.
OTAeNbHBIX YACTOT, BO3OyKaeMmsbIx B na-
3epe Ha OpraHu4eckKOM KpacHTene, CHH-
XPOHHM3O0BaHbl, HITH «CLEMIeHbI», MO da-
3e, OHH HHTepdEepHPYIOT, YCHIHBAS APYT
Ipyra B OOHHX TOYKax u ocnabnsa B Apy-
rux. B pe3yneTaTe Ha BhIXOAE 1a3epa no-
NTy4aeTcs Noc/eI0BaTeNbHOCTE KOPOTKHX
HHTEHCHMBHBIX HMMMYIbcoB. JlnuTenb-
HOCTB OIHOTO TAKOr0 HMITyJibca 06paTHO
OpONOpHHOHANEHA HYacTOTHON Tmonoce
MO/, BXOAALIMX B HETO.

Cawmeiit 3chdexTuBHEINR 1a3€D ¢ CHHXPO-
HH3AUHER MOI — Jj1a3ep C BCTPEYHBIMH
CBETOBBIMH BOJTHAMH B KOJIBLIEBOM pe30-
HaTope, co3maHHblf Y. IlI3nkoM M ero
Konneramu K3 Gupmbl AT&T Bell Labo-
ratories, JaeT MMIYJIbChI ATHTENBHOCTHEO
65 dc. YToObl yIydIIHTE 3TOT Pe3ynbTaT
(no HenmaBHero BpemeHH rpynne LI3nka
npuHannexan pexopn 30 dc), coTpynuu-
ku pupmbl AT&T Bell Laboratories u co-
TpyaHuku MTH npumeHunu meron, Xo-
TOPBIH BKIIOYAET [ABa ITana: pacTAXKEHHE
4YACTOTHOH MOJIOCHI B ONTHYECKOM BOJIOK-
HE H 3aTeM CXKaTHe MMINYJIbca NpH Mpo-
XOXKIOCHUH uepe3 naBe AudpPakuUOHHBbIE
PeLlIeTKH.

PacrsaxeHue 4acTOTHOH nOnockl BO3-
MOXHO Onarogapsa TOMY, 4TO CKOPOCTh
CBeTa B cTeK/e c/1abo 3aBHCHT OT ero HH-
TeHCUBHOCTH. Taxof HenmHeHHBIA 30-
(hexT 3aMeTeH TONMLKO MPH O4eHb OOJb-
1wo# HHTEHCHBHOCTH cBeta. Minnex u ero
KOJuTeru no6meaoTca HyKHOR HHTEHCHB-
HOCTH, YCHNHBAas HMNYyIeC nasepa (c

65

BCTPEYHBIMH CBETOBbIMH BOJIHAMH B
KOJIbIIEBOM PE30HATOPE) H KAHAIMPYS €ro
B ONTHYECKOE BOJIOKHO OHAMETPOM He-
CKONBKO MHKpOmeTpoB. CKOpocTh BOM-
HOBBIX COCTaBNAIOIIMX, 00pa3yroluX ne-
penHuil GPOHT MMNynbca, YBENHYHBAET-
cfl, & X YyacToTa ymeHbluaerca. Ha 3a-
nHeM (pPOHTE MMITYIbCA MPOMCXOAHT 06-
patHoe. TakaMm nyTeMm Mnnexy u ero xon-
jieraM yoanoch YBE/NMHYHTBE YacTOTHYIO
NOJIOCY HMIYJILCOB  JUTHTENBHOCTBIO
65 ¢ B 4 pasa.

O6bI4HO NpH PACTAXKEHHH YaCTOTHOIO
CNeKTpa YBeJIHYHBAETCA H ANHTENBHOCTD
HMITynb¢a. HO B naHHOM ciiydae npH no-
MOILH CHCTEMb! OBYX HOH(QPaKLUHOHHBIX
peleToK A0OHBAOTCA TOrO, 4TO 3adHul
(hpOHT MMIy/bCca, CABHHYTHINA B CTOPOHY
cHHelt oOnacTH cnekTpa, BuIAAA H3 ONTH-
4YeCKOro BOJIOKHA, MPOXOOHT MyTh, MEeHb-
wu#, 4eM TOT, KOTOpLIii MPOXOAMT mne-
penHult (pPOHT, COBHHYTBI B CTOPOHY
KpacHo# obnacTH cnekTpa. B pesynsTare
3anHHll QPOHT HECKONBLKO HATOHSMET Ne-
penHHA W IHTENBHOCTH HMIYIbCa
ymenbimaerca., Cotpyauuks MTH no-
JIHOCTBIO HCMNONBL30BAJIH YEThIPEXKpAT-
HO€ pacTaXKeHHEe 4acTOTHOH nmosocel 65-
(heMTOCEKYHAHBIX HMNYJILCOB, YMEHBLLIHB
HX [UTHTENILHOCTS B 4 pasa.

Xumua amoymnm

MEIOT jH NaToNIOrH4YecKHe MCHXHuE-
CKHE COCTOSIHHA, HANpHMED nenpec-
CHBHOE H MPOTHBOMOMOXHOE eMy — Ma-
HHaKanbHOe, OHOXMMHYECKYH) OCHOBY?
CoBpeMeHHasi Hayka OTBEYaeT Ha 3TOT
BONPOC YTBEpAHTEeNbHO. 3aboneBaHus,
3aTparMBalwllHe 3MOLHH, TakHe, Kak
MAaHHAKA/TbHO-OeNPECCHBHBIN MCHX03, BO3-
HHKAIOT H3-3a HapylleHHH B KpPYroBOpOTE
MEOHATOPOB — BELLECTB, NOCPEACTBOM KO-
TOPBIX NEPENaOTCA HEPBHBIE HMIY/ILCHI.
B xypuane «The New England Journal
of Medicine» H. Haawm 3 T'ocynapcTeeH-
HOro yHuBepcuTeTa YailiHa B Jerpoiite u
ee KoJyulern u3 HaumoHaNIbLHOrO HHCTHTY-
Ta MCHUXHYECKOTO 3[0pOBbA OnyOnuKoBa-
JIH FKCTIEPHMEHTATbHEIE JAaHHBIE B NONIL3Y
nopo6Horo mnpencrasneHus. I[lonyyeH-
Hbl€ HCCICOBATENAMH Pe3yNbTAThI MPO-
NHBAIOT CBET HA pOJIb MEAMATOpa aue-
THJIXOJIHHA H €r0 PeuenTopa B BO3HHKHO-
BEHMH NCHXH4ECKHX pacTpoiicTe. Oba Be-
IIECTBA ABAAKOTCA BaKHEHILIHMH 3JIEMEH-
TaMH XOJIHHIPTrH4YeCKON HEpBHON cHCTe-
Mbl. KoopnunspoBanHoe OeHCTBHE OBYX
CHCTEM — XOJIHH3PrHYeckof (mapacum-
NaTH4YecKOH) W anpeH3Iprudeckofi (cHmna-
THYECKOH) — peryiMpyeT HeNnpoH3BOJIb-
Hbl€ (QYHKLHH OpraHH3Ma, HanpHMep 4a-
CTOTY cepledHbIX cokpalueHuit. (B cum-
NaTH4YeCKON HEPBHOM CHCTEME OCHOBHBIM
MEIHATOPOM CJIYKHT HOPAIPEHAJIHH.)
B Mo3ry oOHapyXeHbl MeAHATOPEI H HX
peuentopbl oboux THmoB. IT0 MHEHHIO
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Wcenenosateneif, mNpH MaHHAKalbHO-
[enpeccCHBHOM TCHX03€ HapyllaeTcs co-
rnacoBaHHOCTL B paboTe anpeHIpruyec-
KO#t H XOJIHHIPruyeckoft cHcTeM: nernpec-
CHA BO3HHKAeT K3-3a u3bbITKA aueTHIxo-
JIHHA HMJTH €r0 PEeLenTOPOB, a MaHHAKa/lb-
HO€ COCTOSHHME — OT AHAJIOFHYHBIX H3-
MEHEHHH B CHMMATHYECKO HEepBHOMN cH-
cTeMe.

Hanu u eé xonneram yaanocs mnokxa-
3aTh, YTO C HENPECCHBHBIM COCTOAHHEM
OefiCTBUTENbHO CBA3aHO NOBLILIEHHOE CO-
OEpXaHHEe XOJIHHIPrHYEeCKHX peLenTo-
poB. ITOCKONILKY TKaHbL rOJIOBHOrO MO3ra
TPYOHO AOCTYMHA [UIA HCCAeNOBaHHA,
YYEHbI€ @HANHM3HPOBAIM IUIOTHOCThH XO-
JIHH3PTHYECKHX peuenTopos B ¢pubpobna-
cTax Xoxu (pubpobnacTel — 3TO KneTKH

A

V13oamenscnbo MUAP rpedvaraen:

I1. Benepoxu, P. Bammepguno

METO4 NT’PAHU4YHbIX 3NEMEHTOB
BNPUKNAAHbLIX HAYKAX

Teperon ¢ anrnuiickoro

XapakTepHOoW OCOOEHHOCTBIO Me-
TOAA rpaHU4HbIX INEMEHTOB, OTNK-
Yaouen ero oT gpyrux YACNeHHbIX
METOAOB (KOHEYHBLIX PasHOCTen M
KOHe4YHbIX 3NeMEeHTOB), ABNABTCA
AUCKPETU3ALUMA HE BCeW u3ydae-
MOW 006nacTu, a Nilb e rpaHuubi.
Takum 00pasoM, CyWecTBeHHO
YMEHBLWABTCA YUCNO AMCKPETHBLIX
3NeMeHTOE W COOTBETCTBEHHO no-
HUXXaeTCA NOPAAOK CUCTEMbI anre-
OpavyeckmMx ypaBHEeHMA, K pele-
HUIO KOTOPOW B KOHEYHOM WUTOre
CBOAMTCA 3afgava.

B MeTtofe rpaHuuyHbiX 2neMeH-
TOB UCXOAHbIE AnddepeHymnans-
Hble YpaBHEHWA 3aMEHRIOTCA COOT-
HOWEHWUSAMU, CBA3LIBAIOWUMIK HEN3-
BECTHbIe (DYHKLUWM Ha rpaHuLe o6-
nacTu, U pelweHue Nony4aeTcs nu-
60 METOgaMKU MPaHUYHLIX YpPaBHE-
HMIA, NMOO BapUayUOHHBIMKU METO-
Aamu.

Liens KHWUIKM M3BECTHBIX CreLu-
anuctoe [1. Benepgxu (CIUA) w
P. Battepchunga (AHrnms) — Hay-
YUTb HENOCPEACTBEHHbIX NONL30-
BaTtenen-MHXeHepoB MPUMBHRATHL
MEeTOf bl FPAHNYHbIX 3NEMBHTOB Ha
npakTuxe. Manoxerue NOCTpPoeHO
Takum oBpasom, 4TO NpU nocnego-
BATENLHOM W3YYEHUM KHUMK He
TpebyeTca obpaweHns K 4ONONHU-
TenbHbIM UCTOMHUKaM. Bece BBOAM-
Mble MOHATUA NepBOHa4YanbHoO No-
ACHRAIOTCA Ha ypoBHE (PMU3UYECKUX

1984, 34 n. Llena 3 p.

U UHTYMTMBHBIX COODDaXKeHUH, U
NUWL Nocne 3Toro NPUBOAATCR GO-
nee crTporme OPMYNMPOBKM.
CneynansHas rnaea, BKNioYauouan
pRA Nporpamm, NnocesueHa peanu-
3ayuu metogoe Ha 3BM. Otgens-
Hblé MaTeMaTU4ecKue BONpoChl,
BLIXOAAUWME 38 PAMKK NPOrpaMmei
BTY30B (3NeMEeHTLI TEH30PHOro Uc-
YUCNOHUA, WHTErpanbHbi® TOX-
pecTeBa, KeBagpaTtypHas copmyna
Maycca u gp.), NOACHRIOTCA B Npu-
NOXXEHURAX.

ACCOPTMMEHT MeTogoB, pac-
CMaTpuMBaeMblX B KHWUre, 4YpesBbl-
YaWHo pasHooGpaseH. 3T0 MeTofb!
pelWeHUA NUHEeRHbIX WU HenWHen-
HbIX, CTAUMOHAPHbLIX W HECTaUMO-
HapHbIX 3afja4y MexaHuku MXWAKO-
CTH, TEOPUM YNPYrOCTU U NNACTUY-
HOCTW, TEOPUM (DUNbTPaLUKM, MeXa-
HUKW paspyweHus v T.4. Manaraior-
CA TarkKe KOMOMHMPOBaHHbIE Me- |
TOAbL!I, UCNONL3YIOWKME METOR rpa-
HUYHbBIX 3NEMEHTOB B COMeTaHuK C
APYTMMU YUCNEHHBIMK METOfaMK.
MHorouyucnexHsle NnpUMeps! pewe-
HWUA 3afa4 NO3BONAIOT yOEAUTLCH B
TOM, 4TO METOf rpaHuudHbIX 3ne-
MEHTOB (hakTM4ecku yxxe npume-
HAETCA BO BCEX OONACTAX TEXHUKW.

Ons maTtemMaTUKOB-NpUKNagHu-
KOB, (DM3MKOB, MEXAHWMKOB, MHXKe-
HEepoB, Npenojasarenew, acnupax-
TOB W CTYJEHTOB BY30B.

Wi
& 4

4N

[4)

COENHHHUTENBLHON TKaHH, O PALY CBOHCTB
OHH CXONHBI ¢ HelipoHamHu). Hecnenosanu
18 uenoBek, CTpaZaBLIHX MAENPECCHAMH
nubo MaHHAKaNbHO-AENPECCHBHBIM NCH-
X030M, H 1A KOHTpOnA 12 3[0pOBbIX JTi0-
neit. 1 Tem u apyrum Gbina caenana 6uo-
NCHA KOXKH ¥ OKa3a/1oCh, 4TO y BONBHBIX
CYLIECTBEHHO GONbllle XOMHH3PIHYECKHX
PELENTOPOB, YeM ¥y 300poBbiX. Ilpuuem
H30BITOK penenTopoB COXPaHANICA B PRAY
MOKONEHHH KYJILTHBHPDYEMBIX KJIETOK
NpONO/KHTeNbHOe Bpema. [NoBbimesHoe
cofep:xkaHHe peunentTopoB 6uiio oBHapy-
JKEHO Kak y mofell, GoneBlnx paHee H B
MOMEHT OHONCHHM NPaKTHYECKH 340po-
BBIX, TaK M y MalHEHTOB ¢ ocTpolt dop-
moit 3abonesanus.

Hanu nonaraeT, 4ToO FeHETHYECKH 1e-
TePMHHHPOBAHHKBIN H3OBITOK XO/THH3PTH-
YecKHX peuenTopoB  0OYCIOBAHBAaEeT
NpPeapacrnoNoKeHHe K [ACnpPEecCHBHBIM M
MaHHaKa/IbHbIM OVILEBHbIM paccTpoicT-
paM. Mccnenopatenn, oOoHako, NpH3Ha-
K0T, MTO TPYAHO NOHATH, KaKuUM 00pa3zom
OIHO M TO e OHOXHMHYECKOE HApYLLIEHHE
MOJKeT NPHBOANTHL K TAKHM MPOTHBOMO-
JIOKHBIM ABJIEHHAM, KaK JENPEcCcHs U Ma-
HHAKaNbHOE cocTosHue. [11s TOoro uTobsl
MOATBEPAHTD CBOIO rHNoOTe3y, Hanu u ee
KOJUJIErH HaMepeHbl HCCNenoBaTh coaep-
JaHHe PEeLeNTOPOB B KOXe aeTell, poau-
TeNH KOTOPBIX CTPANaloT MaHHaKalbHO-
OENPECCHBHBIM TCHXO30M H Y KOTOPBIX
NO3TOMY BbICOKA BEPOATHOCTH TAKHX Xe
pacctpoiicte. Kak yreepxnmaer Haam,
AanbHENIUME HCCNENOBAHHA MO3BONAT C
ONPENENEHHOCTEIO YCTAHOBHTh, MOXKHO
JIH MO YHCAY PEeUeNnTOpOB MNpeacKa3aTh,
pa3oBbeTca y pebeHKa ncuxuueckoe 3abo-
JIeBAHHE HJTH HET.

ApepHble peakTopbl
C rapaHTupoBaHHOW
6e30nacHoOCTbLIO

E30IMMACHOCTE BcEX peakTOpOB Ha

nerko#t BoAe, HCMONB3IYEMBIX B aTOM-
Ho#t sHepreTHke CIIA, obecneumpaercs
3a cyeT MPHMEHEHHA BBICOKOKa4eCTBeH-
HBIX MATEPHANIOB, DE3ePBHBIX CHCTEM
OXJIAXKOCHHA, Pa3NMYHON KOHCTPYKLHH
jalMTHEIX 060N04eK peakTOpOB H Ha-
JIeHBIX CPEACTB ynpasjieHns. Takue me-
pbl MPeNOCTOPOKHOCTH, MHOTOYHC/IEH-
HbI€ M I0POTHe, HYXKHBI 1712 TOT0, 4TOObI
YMEHBLIHTL CYLUECTBYIOLUYH) ONAcHOCTH
pacnaBleHHs aKkTHBHON 30HEI H BbIGpO-
Ca panvoaKkTHBHBIX BELIECTB B OKPYKalo-
LY Cpeay. A MOXHO JIH CO3aTh peak-
TOp, Oe3onacHslit B cBOeR ocHoBe?

Cotpynunkun  HMHucTHTyTa npobnem
3HepreTHkH B Ok-Pumke 3. BaiuGepr u
H. CnuBak HeAaBHO OMyOIMKOBAIM CTa-
TeIO B JKypHane «Science», B KOTOpoft
NMPHBOAAT ONMHMCAHHKE IBYX NPOEKTOB peak-
TOopoB, Ge30MacHOCTE KOTOpLIX 0becne-
YHBAETCA HE HAJTHYHEM Oy ONHPYHOLMX CH-
CTeM Ha c/yy4ait aBapHH, a HCNOJIb30BAHH-
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€M (HEMPENOXHBIX H XOPOLLIO H3YYEHHBIX
H3HYeCKHX H XHMHUECKHX 3aKOHOBY», KO-
TOpbIE MOMOMEHBI B OCHOBY nelCTBHA
3THX peakTopoB. B Takux «bezonacHbix
no CBOEH npupoae» peakTopax, Kak yT-
BEPXKIAOT aBTOPLI CTAThH, pacruaBle-
HHe aKTHBHOH 30HBI MO CYLUECTBY HEBO3-
MOXHO.

ABTOpBI NONAraioT, YTO eCIH AAepHOH
JHEPreTHKE MPEJCTOHT NEPEKHTEL HOBBIH
CKaueK B Pa3BHTHH, TO pa3paboTka H BHe-
npeHHe Ge30MacHBIX PEaKkTOPOB CTAaHYT
Heu3bexubiMu. TMocse u3BecTHON aBapHH
Ha ADC B Tpr-Maitn-Aiinenne B 1979 r.
peakToOphl CTaJH OCHALIATL MHOrOMMC-
JNIEHHBIMH 3aLUHTHBIMA ycTpolicTBamu. B
HACTOsLLEE BPEMSA, coobluaeTcs B CTaThe,
BEPOATHOCTH PAaCNIaBjCHHA AaKTHBHON
30HBI He mpesbnuaerT 10* wa peakrop B
roa. M Bce xe npu cTonb ManoM 3Haue-
HHH TOrO nokasarens B OyayueM, koraa
AllepHas HEPIeTHKA CTAHET HJOMHHHDYIO-
Liet H B MHpe ByneT 3KCnIyaTHpOBaThCA
He MeHee 5 Teic. peakropos (T.e. B 10 ¢
MHITHEM pa3 Gosblie, yeM celiuac), pac-
NJaBj€HHE aKTHBHOM 30HBI MOXET mpo-
HCXOOHUTE C YacTOTON OZHH pa3 B ABA ro-
na. BaitnGepr u CnmuBak cnpasejiMBo
CYMTaKOT TaKyl 4acTOTY aBapHil HempH-
€MJIEMO BBICOKOH, Jaxe eciii y4ecThb, UTO
TONILKO YacTh TAKHX HHUHAECHTOB NPHBO-
auna Obl K yTeuke 3HAYMTEBLHOTO KOH-
4YecTBa paAMallHH.

OnHH U3 THNOB PEAKTOPOB, CaMO3alllH~
LLEHHBIX OT TAKOro poja aBapu#i, Ha3bi-
BAE€TCA MOAYJIbHBLIM BbICOKOTEMMNEPATYP-
HbIM ra3oBsiM (BTI) peaktopom. [Ise
KOHCTpyKuMH Takoro BTT-peakTopa c He-
3HAYMTENbHBIMH OT/JTHYHAMH Mpeanara-
HOT aMepPHKaHCKas M 3anaaHorepMaHckas
tupmel. PeakTop cocTouT H3 HeDonbIoOH
AKTHBHOM 30HBI ¢ rpadMTOM, OX/IaXKIae-
Mot razoobpa3HbiM reaneM, HHPKYIHPY-
IOLLHM BHYTPH KOPNyca; M€K TPOCTAHLHA
moumocTeo 1000 MBT Morna 6s1 cocTo-
ATk 13 10 Takux moayneht.

3AWNTHAR

oxnma; OBONOYKA
KO AR - = NAP
sopupo-\“ _ ?
BAHHAS
BOAA

BEPXHSIS
FPAHULA SSEQIHA
PA3LENA

A Il KOHTYPA

HANPABNE:
HWE TENNO-
HOCWUTERA

HUKHAS

FPAHULIA AKTUBHASR

PAJQIENA e
TEMNEPATYP | J PEAKTOPA

TENNO-
OBMEHHWK

HACOC

BesonacHoctes BTI-peakTopa nmocTH-
raeTcs Kak 3a CYeT €ro KOHCTPYKTHBHBIX
ocobenHocTElH, TAK H 3a CYeT ero paime-
pos. INockonbky B AaHHON KOHCTPYKLIHH
OTCYTCTBYET BHELIHAA CHCTEMa OXaxe-
HHA, BO3MOXHOCTH YTE4KH raija upe3Bbl-
yafiHo Mana. B ciyuae e OTKa3a CHCTe-
Mbl OXJIaXKIEHHA TeMIepaTypa B akTHB-
HOM 30He BO3pacTaeT M LENHas peakius
(nenenne HeATPOHOB) NPEKPATHTCA, Kak
3TO npou3ouwto 6kl u B peakTope 00bIY-
HOro THNA.

B 00bIuHOM peakTope, BhIILEALIEM H3
CTPOA B Pe3yNbTATE YTEUKH TEIUIOHOCH-
TeNs, TENNo, BbIACNAEMOE 3a CYET PAdHO-
AKTHBHOTO pacnana NpoAyKTOB [E/ICHHA,
MOJET PAaCIJIaBHTL aKTHBHYIO 30HY YXKe
MOoC/ie TOro, Kak UemHas peakiius npekpa-
THnacek, Y BTI -peakTopa oTHOLUEHHE NO-
BEPXHOCTH TEMIOBBIJENAKOLMX JIEMEH-
TOB K HX ManoMy o0BEMY OYEHB BEJTHKO,
NO3TOMY OCTATOYHOE TETLIIO MOMKET H3INY-
4aTbCA B OKPY)Kalollee NpOCTPaHCTBO,
COXpaHfifi TEMINEPATYPy B aKTHBHON 30He
Ha GesonacHoM ypoBHe. I'azooxnaxnae-
Mbie PeakTOpPbI, BOMMOTHBILHE B cebe He-
KOTOpble PEKOMEHJAUHH YNOMSAHYTBIX
BHILLIE ABTOPOB, YK€ 3KCNIYATHPYIOTCA C
1965 r.

Jpyras koHcTpykuns GeonacHoro pe-
akTopa, Ha KOTODYI CChUIAKOTCA B
cTaThe, He onpoboBaHa. 3anoXKeHHas B
HER HAeA NMPUHALNEKHT IUBEACKHM Crie-
LIHAJTHCTAaM, H OCHOBaHHBIA Ha Hell peak-
TOp H3BECTEH KaK PeakTOp C npenenbHo#
camobeszonacHocteio (I1CB). HoBu3na
MPOEKTa 3aK/TIOYAETCA B HCTIONMB30BAHHH
€MKOCTH ¢ HaxoOslMMcA B Helt noa nas-
neHHeM pacTBOpoM GopHOH KMCIOTBI, KO-
TOPBI# B ClTyuae aBapHH MPOXOAHT B KOP-
nyc peakTopa, CTPeMsACh 3aNONHHTE aK-
THBHYIO 30HY H CHCTEMY OX/I2)XIEHHSA,
3Ta eMKOCTh OTHENAETCA OT CHCTEMBI
OXNaXKAeHHS PAIOM 3aCNOHOK. [TpOHHK-
HOBeHHI0 GopupoBaHHON BOOBI B KOHTYP
OX/TAXKAECHHA MPENATCTBYET, JIHIIb AHHA-

Kouncmpyxyun ITCB-peaxmopa maxoea, ¥mo 603MOXHOCTb YmeyKu 8006 43 GKMUEHOA 30HbI UC-
KANOYEHA; NPU ABAPUL CUCMEMbI OXAANOEHUS AXMUENAR 30Ha 3GNOANREMC pacmeopom boproii

Kucaoms:

MHYECKOE NaBlEHHE, Pa3BUBAEMOE HAaco-
CaMH CHCTEMBI OXNAXKIEHHA, Mpeanomna-
raeTcsa, 4TO, €CNMH 3TH HACOCHI HITH KOH-
TYP OXNaK[NeHHA BLIAAYT U3 CTPOA, BOAA
u3 OacceilHa 3aTONHT AKTHBHYIO 30HY.
bop, conep:xawmiica B pacTBope, Oyayun
3 deKTUBHBIM MOINOTHTENEM HeATpO-
HOB, OCTaHOBHT LIEMHYIO PEakilHio, a caM
NPHTOK BOObI YHECET OCTATOYHOE TEMO.

/ég&dﬂwﬂ%ﬁlg?%

- Mup
'/gﬁe&ﬂdmmx |

| V. Pyoun

TEOPUA OYHKLUWUA
B EAUHUYHOM
WAPE U3 C"
[MepeBos ¢'aHTITHIACKOTO

BuaHLIM aMepUKaHCKUiA aHanuTUK
YonTtep PyauH n3BecTeH TaKKe Kak
aBTOP KHMWI, OTNUYAIOWUXCH BbICO-
KUM negaroru4eckuMm macrtepcT-
BOM. Ero kHura «OcHoBblI MaTtema-
TUYECKOro aHanuaas, BbIXOAUBWARA
ABaXXbl B PyCCKOM u3gaHum (M.:
Mup, 1966 » 1976), a Tawke «PyHk-
yuoHaneHbin aHanus» (M.. Mup,
1975) no QOCTOMHCTBY OL€HEHbI CO-
BETCKUMW HUTaATENAMMN.

B cBoei HoeOW MOHOrpaduu
Y. PyguH ¢ npucyuien emy YeTkoc-
ThIO ¥ YMEHWEM BhIAENUTE NPUHLMU-
nuanbHble ugen wuanaraer Gonb-
WoW UMKN HepaBHWX Kccnegoea-
HWIA NO MHOFOMEPHOMY KOMNNeKkc- |
HOMY aHanmay.

Wap ABnAeTCA npocTeAwen ob-
nacTeio KOMMNNEKCHOro npo- |
CTpaHCcTBa, B KOTOPOW NPORBNAIOT-
CA OCOBGEHHOCTM MHOrOMEpHOro
cny4an. BoraTcTBO cBA3eM pasBu-
BaeMOM B KHUre TEOpUW C reomer-
puen, yHKUMOHANEHBIM aHanu-
30M W Knaccuyeckon Teopuen
OYHKUWA fenaloT KHUry uHTepec- |
HOW ANs BCEX, KTO 3aHMMaeTCA CoB- |
peMeHHOW wMarematukon. B no- |
cnegHue rofibl MeToAbl TEOpUM |
(DYHKLUMIA HECKONbKWUX KOMMNEKc- |
HbIX NEpPeMeHHbIX CTanu WWPOKO
MPUMEHATLCR B Teopuu gudbcpe- |
peHyMnaneHbiX ypasHeHMn 1 Teope-
TUYECKON puanke. IToO pacuiMpaeTr |
KPYr BO3MOXKHbIX YATATENEeN KHUI |

Y. PyauHa. !
1984, 25 n. Llena 3 p. 80 x. i
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CKOHCTpYyupoOBaHHbIA cafoBo[oM repyora [eBoHWMnPCKOro
M NOCTPOEHHbIN 3a 4 Mecsla U3 MOLYNbHbIX 31EMEHTOB
C 3aronHeHneM u3 cTekna, aTtot gBopey rnpegBoCcXnTun
 COBPEMEHHbIE 3CTETUYECKNE U KOHCTPYKTUBHLIE NPUHLNIMbI
B apXUTEKType u CTPOUTENIbHON TEXHUKE

Hblii B AHIVIHH B BHKTOPHAHCKYIO

3noxy, ObLs1 OMHHM H3 TEX COOPYXKe-
HHH, KOTOpPBIE OKa3alH 3aMETHOE BJIHA-
HHE Ha NoCeaylollee pa3BUTHE apXUTEK-
Typel. HoBaTopckne apxuTeKTypHbIE
npHeMbl, HEOOBLIYHOCTH HA3IHAYEHHA H
thopM, nopaxarouye BooOGpaXKeHHe pas-
MEepbl — BCE 3TO CTABHT €r'0 B OZIHH PAA C
BbIJAIOMIHMHCA NAMATHHKAMH apXHTeK-
Typbl, TakuMH, Kak [laHTeoH, Xpam
Cs.Cotun B Crambyne n xpam Cen-enn
ab6ata Cyrepua. Kak u y 3THx 6onee pas-
HHX CcOOpyXeHu#, KOHCTpyKuHa Xpy-
CTaNbHOTO [BOpLA BbIXOMOM/IA 332 PaMKH
TPaIHLUHOHHON [ANA TOrO BPEMEHH CTPOH-
TE/ILHOM NPaKTHKH, YTO MOPOOHJIO B ap-
XHTEKTYPe HOBbIE (DOPMBI M ICTETHYECKHE
NPHHLHILL,

BONBIMHCTBO COBPEMEHHHKOB, OfHa-
KO, BOCTIPHHHMaNH XpycTajbHbl OBO-
pell He Kak apXHTeKTYPHOe TBOpeHHe, a
KaKk PpANOBYK) MOCTPOHKY, JIHIIEHHYIO
CTUNA ¥ KpacoTst. [Ins AHrHH BHKTOPH-
AHCKOMH 3MOXH NPHBLIYHBIMHE ObUTH Mac-
CHBHBIE, MOHYMEHTanbHbIE GOPMBI, BO-
TJIOLIEHHBIE B IEPEBE M KAMHE.

B Haule BpeMs apXMTEKTOPBI H HC-
KYCCTBOBE/1bl BOCXMINAKOTCA Kak pa3 Tol
npocToTol BHeIHero 06nuka Xpycrans-
HOTO [BOpLA, KOTOpas NpPeaBOCXHTHIIA
«(habpuunyio 3cTeTHKy» Hayana XX B. H
ACHOCTH (DOPMBI, XapakTEPHYIO A8 CO-
BPEMEHHON apXHTEKTYPbl MHOTHX CTPaH.
B TO e BpeMA YCHIIEHHOE MOAYEPKHBA-
HHE TaKHX GOpMaIBHBIX YEPT B BPXHTEK-
TYpe ABOpLA 3ac/IOHAET 3HAYHTETBHOCTD
HCNONB3OBABIIMXCA TPH €ro CO3[aHHM
KOHCTPYKTHBHBIX HOBILUECTB, KOTOpbIE
okasanu Gonee CHIbHOE BIHAHME HA MO-
crnenykollee pa3BHTHE CTPOHTENBHOM TeX-
HHKH, 4€M BHeLIHHE DOPMBI.

XpycraneHblii nBopel Obin NOCTPOEH B
1851 r. B nonaoHckoM Ialtn-napke wu
npenHa3Hayancs Ans pasmewuenns ‘Tlep-
BOH BCEMHPHON BBICTAaBKH NMPOMBILIIEH-
Hoft nponykuni. B 1852 r. on Gein pazo6-
paH ¥ nepeHeceH Ha BOCTOYHbIE CK/IOHBI
CailneHXeMCKOTo X0JiMa, I'Ae NPOCTOAN ¢
1854 no 1936 r., xorga Ob1n YHHYTOXEH
noxapom. [ns 4eTsipex NOKONEHHH aH-
rnudad OH ObLT MecTOM pasBnedeHHi,
LEHTPOM [EMOHCTpauMii JOCTHXKEHHH
HayKH, TEXHHKH M HCKYCCTBa; B HEM YCT-

XPYCI’A.TH:HHH ZIBOpEL, NOCTPOEH-

QONKE T. KUXNWTEAT

PauBAIUCEL KOHUEPTHI H AaBaTHCL 0DeabI.

OrpoMHOe BHYTPEHHEE NIOMELLEHHE 110~
cTpoenHoro B I'aftn-napke nsopua 6u110
nuileHo neperoponok. B Hem cBoboaHo
Pa3sMeLIANHCE [UTA MOoKa3a obpasubl Beex
BHIOB NPOMBIUUIEHHON NPOOYKUHH pa3-
BHTBHIX cTpaH. MHHumaTopom mnposene-

Hus BeicTaBok Obi1 Menpu Koy, BUAHBI
rOCY/1apCTBEHHBIIl NEATeNnb, HEYTOMH-
MbIfi NPEANPHHHMATENL H He3aypPAIHbIH
KOHCTPYKTOp. IlpoBenenue 3Toro rpas-
[JHO3HOTO MEPONPHATHA GbINO CAHKUHO-
HHPOBaHO MpHHLIEM AsbOEpTOM, H B €ro
opraHu3aldH npuHEMano ydactue Kopo-

=

XPYCTANbHbIA [IBOPEL nepeoHadyanbHo cTosn B Mang-napke; 8 1851 r. B Hem paame-
cTunack 1-A BcemupHas BbICTABKa MPOMbIWNEHHOM NPoAyKuuu. MocTpoeHHoe no
npoexty . NakcToHa, canoBofa repuora [JesoHWMPCKOro, 310 34aH1e NpeABoCxXK-
TUNO COBPEMEHHbIE BCTETUUECKUE U KOHCTPYKTUBHLIE NPUHLUMLI B apXUTEKTYPE 1

68


http://www.sciam-magazine.narod.ru

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

XPYCTANbHbIA ABOPEL

neBckoe 0611ecTBO HCKyccTB. ABTOPOM
npoekTa caMore 3pauus 6wt [Ixosed
[MakcTon, ceiH ¢epmepa, koTopsill ¢
|826 r. cny»Kun ynpaeasioLLMM CanoB y
repuora Hdesonmmpcekoro. Cyasba ceena
INakcrona ¢ Koynom, npuHiuem Anbbep-
ToM K wienamu Koponesckoro obiectsa
uckycers. Cam INakeron 6611 Mantoobpa-
30BaHHBLIM HEOBEKOM, HO OTJIHYANICH HE-
3JayPAOHEIMH  OPraHH3aTOPCKHMH  ClO-
cobrocTsmu. Coopyxenue XpycTanabHo-
ro nsopua obecrnieuuno emy ABOPSHCKOE
IBAHHE H MECTO B MapJIaMeHTe.

13 mapTa 1850 r., npuMepHoO 3a roa ao
OTKPBITHS BHICTABKH, KOMHMCCHA 1O €€
CTPOHTENBLCTBY OOBABHIIA KOHKYPC Ha
Ny4UIHi NPOEKT BLICTABOYHOIO NaBHIbLO-
Ha. [1o ycrnoBHSAM KOHKYpPCa 3TO BPEMEH-
HOe 30aHHe J0JKHO HMETh POCTYIO Nia-
HHPOBKY H 9KOHOMHYHYIO KOHCTPYKIHIO,
nonyckarollne ero ObICTpOE BO3BENCHHE,
pa3GopKy W yBeNHYEHME MONE3HOH mo-
wany. 3nanue DomKHO ObITH OOHOITAK-
HEIM, cOOPaHO K3 OrHeCTONKHX MaTepua-

CTPOMTENLHOW TeXHWKe. XpycTanbHbiW ABOPEL, NoKasaH ¢ ce-
BEpHOW CTOPOHLI. Ha sagHem nnare p.Temaa, Yyepea KoTopylo Ha
BOCTOYHOW CTOPOHE (cnesa) nepekuHyT MmocT Bokexonn, a Ha 3a-
nagHon — wmocT Bartepcu. MNMosagu peopua BMAHLI HawTc-

JIOB, C OCBELUEHHEM Yepe3 KPLILIY H 3aHH-
MaTh TUIOIIANE OKOJO 8 ra.

HPEﬂEﬂbelH CPOK A MpeacTaBiie-
HHSA TMpoeKTOB OBl HasHayeH Ha
anpens 1850 r. U3 245 npoexTos, npen-
JIOXKEHHBIX K TOMY BPEMEHH, HH OOHH HE
Owbin npu3HaH nomxoaswmM. Kommuccus
MPHCTYNHIA K pa3paborke cobcTBeHHOrO
npoekta. IlpoexTHpyeMBili NaBWILOH
npeacTasnan coboit 3naHHe W3 KHpNHYa
YCIOXKHEHHOH KOHCTPYKUMH ¢ GOnbiiuM
META/UTHYECKHM KynonoM B uentpe. Ho n
ITOT MPOEKT HE YAOBIETBOPAI YCIIOBHAM
KOHKYpca. M Bce e ero npeacTasMiIH Ha
paccMOTpeHHe. B TOT MOMEHT, Koraa
LLJIO €ro aKTHBHOE 00CYKIEHHE C YYaCTH-
€M 4ICHOB NapliaMeHTa, B Crop BMeLlas-
ca Ilakcron. OH nonyuun 3asepeHme 7
HIOH#, YTO ellle OOHO Npeanoxexne byaer
PacCMOTPEHO NPH YCIIOBHH, €CITH OHO
Oyner oTsBedaTk BCEM TpeDOBAaHMAM KO-
MHCCHH. BMecTe cO CBOMMH COTDPYIHHKA-
Mt B YaTceopTe (pe3ammcHUMH repuora

—.-::_‘f:_,:'j,.f wiy = -
wt %
Sk

JIeBOHIIHPCKOT0) H HHXKEHEPOM M0 CTPO-
HTeNnbCTBY XKene3nnix nopor INlakcTon 3a
BOCEMb [IHEH CMPOEKTHPOBA 3/1aHHE MPH-
HLUHIMHAILHO HOBOR KOHCTPYKLUHH, OTBE-

‘yapiuei BceM TpeOoBaHHAM KOMHCCHH.

IMaxcTon mefictBoBan obaoymanHo. OH
3aBOEBA/ PACIOJIOKEHHE BIHATEIBHBIX
YJIEHOB NapiaMeHTa H KOMHCCHH, 8 TaKkKe
wHpoKo# nybmukn, ¢ TeM 4TOOBI K €ro
NPOEKTY OTHecnHuch Gnarocknonno. Ko-
MHCCHA ODHIHANBLHO NPHHATIA IO NPOEKT
26 wions 1850 r. u 3adBKy Ha NOApPAA OT
dupmeul Fox and Henderson.

B TeuyeHHe HECKONLKHX MMOCTEAYHOLINX
HelleNb NOAPAAYHKH fopaboTanu NpoeKT,
PACCHHTA/IH HATPY3IKH B KAXIOM 3JIEMEH-
Te KOHCTPYKUHH, ONpelemin dopmy
3THX 3MIEMEHTOB, NPOBENH HCNBLITAHHUA HA
MOMENAX B HATYPAIbLHYIO BETHYMHY M
NPHCTYITHJIH K BO3BEIECHHIO 30aHHA. Xpy-
cTanbHB nBopen GBI MOCTPOEH B HE-
CNIBIXaHHO KOPOTKOE BpeMs — 3a 4 Mecs-
ua. BcemHpHas BbICTaBKa, Kak H Obuno
3allaHHpOBaHo, OTKpbUlace | mas

GpUOPKCKUe Ka3apMbl KOHHOWM reapauu, a elle ganblie Ha Boc-
TOK — nnowaas Mana-napk-kopHep. Ha naHopame BMAHbLI Tak-
e HekoTopsle cobopel, cpegu HUX cobop Cs. Tpouusl (B yeHT-
pe), CenT-NuTepa (cnesa) n CenT-NbIOKC (cnpasa).
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1851 r., ¥ 31aHKHE, B KOTOPOM OHa MPOXO-
nuna, MHOTHE BOCIIPHHMMA/IH Kak rias-
HbI ee 3kcnonat. [Bopel npoM3BOIHI
BrEYATIIEHHE YEr0-TO COBEPIUEHHO HOBO-
ro. CHapyxH Ka3anocb, 4TO TOHKHE Me-
TANJIHYECKHE KOJIOHHBI, HECYIUHE apou-
Hble NMePexpPbITHA NPOJIeTOB (CM. HHXHuiL
PHCYHOK Ha ¢. 72) u obpamnsiowmmue cTe-
K/IAHHOE 3anonuenue, obpasyior psa Oe-
CKOHEYHO NOBTOPAIOIIMXCS 3arnybnennuit,
Ka)kaoe LHpHHOH okono 2,4 M. bnecra-
1ee€ KOHCTPYKTHBHOE pellieHHe [BoplLa
COOTBETCTBOBANO ocobeiM TpeboBanu-
fiM, NpPENbABIEHHBIM K BbICTABOYHOMY
NaBHJILOHY.

B 3azaHuy yyacTHMKaM KOHKypca Ha
NIYYIUHHA MPOEKT TNaBHOTO 30aHHA Bbl-
CTaBKH YKa3bIBAJIOCh, 4TO €r0 KOHCTPYK-

L LN 1Y

LHA 0OJKHA OTJIHYATLCA «TaKoit ocobeH-
HOCTBK), KOTOpas orpaxana Obl cospe-
MEHHBI YDOBEHb DPA3BHTHA CTPOHTElb-
HOI TeXHHKH B AHrHu». Cyas Mo npoek-
Ty, pa3paboTaHHOMY H MPENTOXKEHHOMY
camMofi KoMHccHelf, B KOTOpPOM Npeame-
TOM ropaocTu ObL1 HEYK/IHOXKHI YyTYH-
HBIH Kynon auameTpom okosno 60 M, Bbi-
JIO OYEBHOHO, YTO KOMHCCHA CTPEMHIIACH
K MOHYMEHTAILHOMY BbIPa)XKEHHIO 3TOM
KOHCTPYKTHBHO#H 0COOEHHOCTH.

Hu onMH apXuTeKTYPHBI 3MEMEHT
XpycTaNbHOTO ABOpLA He ObLN MOMCTHHE
MOHYMEHTA/ILHBIM; caM No ceGe asopen
ObLT MOHYMEHTAJIEH B YHCTO KOJHYECT-
BEHHOM cMbicie, OH 3aHMMAaN IUIOLIAIbL
4yThb MeHbize 72 000 M2, Ero mmsa 6bina
555 m, wkpuHa 124 M, a ¢ ceBepHoOit cTO-

pPOHbI OH MMeJT MPHCTPOIKY pa3MepoM B
nnane 285x 14,6 M. LlenTpansusiil npo-
NONbHBI Hed), HITH «TTIABHBIH IPOCNIEKT,
HMeN LMPHHY 22 | BeicoTy 20 M, a cBOA-
yaThift TpaHcenT (nonepeunbiit Hed) —
cooTBeTcTBeHHO 22 u 32,9 M. Iloutu
84 000 M2 cTekna, T.€. OKONO OIHOM Tpe-
TH Bcero obkema cTekia, NPOH3BeIeHHO-
ro B Aurnuu B 1840 r., noTpebosanocs
Q715 3acTeKNeHHA CTeH H KPBILLH OBOpLA.
Onopamu crnyxunx 3300 nycToTeNnbIX 4y-
T'YHHBIX KONOHH M 2224 Hecyluue Gasiku
(kak yyryHHbie, TaK H OepessHHbIe). O6-
1A MPOTAKEHHOCTD Ke1060B, HAa KOTO-
PbIX MOKOH/IHCh CBOBI, COCTABIAIA OKO-
70 40 kM. [lnuHa BceX NEPEBAHHBIX Me-
PEMIETOB PaM CTeKJIAHHON KpbiluH Obina
330 km. OBwvem asopua Obi1 HEMHOTHM

dhepmei (Nog Kpbllwen) M gUaroHansHele CBA3M (B CBOAE TPaHCen-
Ta). O6HaXEeHHOCTE 3TUX 3NEeMEeHTOB ABNANACL OCHOBHLIM OT-
CTYNNeHnem oT NPUHATLIX aPXUTEKTYPHbIX HOPM BMKTOPUAHC-

rMABHbIW 3AN XpycTansHoro gBopua (KOnus ¢ rpasiopbl, nome-
ueHHan B OfjHOM U3 HOMEPOB XYypHana «Scientific American» 3a
1851 r.) BUfiHLI HEKOTOPLIE KOHCTPYKTUBHbIE ANEMEHTLI ABOpLa —
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menbie 1 Man. M. Moo cebe npeacra-
BHTb, BO 4TO 0GOMNIOCH CTPOUTENBCTBO
ABOpUA, eC/H 3aTPaThl HA KA AbIH KyOH-
4eckuit MeTp cocTasnsanH 28 neHcos.

HecMmoOTps Ha 3TH BHYLWUHTENbHbIE Pa3-
Mepbl 3AaHHA, €r0 KOHCTPYKuMA Obina no-
pasuTensHo npoctoii. OCHOBHBIMH ee
INEMEHTAMM CITYXKHIH MyCTOTeNble 4y-
TYHHBIE KOJIOHHBI, COBIHHEHHBIE CBA3YIO-
LUIMMH CKBO3HBIMH (epMaMu, Ha KOTO-
PBIX [O€pXanack NNOCKas Kpbllla M3 3a-
CTeKNeHHbIX  nawuenefi, oOpa3syrowux
cxnanyateiil npodmns. MHBIME cioBamMH,
kpuiia 6bina obpazoBana rpeGHIMH M
BAJHHAMH, YePeayIOLHMUCH Yepe3 Kax-
nsie 1,2 M.

Kapxkac 3ganus obpa3oBbiBann OMnop-
HbI€ [UTHTHI [UIA KOJIOHH, BHICTYNAKOLIHE

koW anoxu. CKBO3b cknaguarylo noeepx-
HOCTb KpbIlWK MOXHO BUETL CBOgYaTOe
3aBepueHMe LeHTpanbHoro TpaHeenTa.

Ha 10 cM Han ypoBHeM 1osa; caMu KOJIOH-
Hbl, BO3BBILIAIOLIMECA HA 5,6 M HAl M-
TaMH; CBA3YHOILME 3BEHbA — KaXKIoe
ONHHOA OKomo | M — ans coeMHEHHA
KONoHH ¢ dhepmamu v xenoba rinybuHoM
15 cM, pacnono)xeHHble HA PacCTOAHHH
2,4 M pYr OT apyra M NoAaep)KHBAOLLIHE
OCTeK/IeHHbIe JTHCTBI pa3MepoM
125 X 25 ¢cM, KOTOpble YCTaHaB/IHBA-
JIHCh HA KPBbILLE C YKJIOHOM 2,5:1.

Bnone rnaBHoro Heda 3manHe uMeno
IBa Apyca, MPHYEM KOHCTPYKLIHS BEpXHe-
ro Apyca OT/HYANack TONBKO TEM, YTO
KOJIOHHBI B HeM ObiH Ha 61 cM Kopoue,
yeM B HH)KHeM sipyce. Tam, rae npoaonk-
HbI€ NPONEeTH! U rnasHbill Hed paciuups-
JIMCb, MOMNepeYHble DANKH COOTBETCTBEH-
HO YIUTHHSITHCh — B Pa3HbIX YacTAX 31a-
HH HX AnHHA cocrasnsana 7,3, 14,6 u
22 M.

EQHHCTBEHHBIMH CIIOKHBIMH 3/TEMEH-
TaMH 3TOH npocTofl KapKacHOH KOH-
CTPYKUHH OblnH CBOAYATOE MEPEKPLITHE
TPaHCenTa W AHAroHa/bHble CTEPKHH M3
KOBKOTO JKefe3a, CYKHBLIME 1A MOBbI-
LIEHHA KECTKOCTH BCEr0 COOPYIKEHHA
(cM. BepxHHH DHCYHOK Ha C. 72). 3TH
CTEp)KHH aHameTpoMm 24 u 19,4 MM 3a-
KPEIUTANTHCh COOTBETCTBEHHO MEXIY KO-
JIOHHAaMH Ha HApYXXHBIX CTEHAX H MeXay
OCHOBHBIMH ApOYHbIMH pebpamu cBoOa
TpaHcenTa. B cepenmHe CTEPXHH CTATH-
BAJIHCh JKefle3HbIMH KOoMblaMH, u Gnaro-
Aaps 3TOMY OHH MPHAABAIH XECTKOCThb
Kapkacy BCero 3JaHHus, He HMeBILero
BHYTPeHHHX MepPeropoaokK.

Takas pguaroHanbHas QUIHrpaHHas
CBA3b, BHOMMAas B OKOHHBIX [poJjieTax
MEXJ1y KOJIOHHAMH, KaK CHapy»XH, Tak H
H3HYTPH, Obinia HOBBIM 3CTETHYECKHM
37IeMEHTOM B apXuTeKkType. [lae B HalIH
IIHH HEJIErKo NPUBLIKHYTH K NNEPeCeyeHuIo
NPOCBETOB OKOH HArOHA/ILHBIMH PACKO-
caMM, KaK, Hanpumep, B 3aauuu LlenTpa
Hxona X3Hkoka B Yukaro.

XpycTanbHblii 1BOPeEll, KaK O HeM MHca-
JIH COBPEMEHHHKH, Oblll «3amevaTesib-
HbIM JOCTH)KEHHEM CTDOHTE/LHOM Tex-
HHKH AHrnuu». Ero xoHerpykuus 6esyc-
JIOBHO MPEABOCXMTHIIA MHOTHE OCOOEHHO-
CTH, XapakTepHble /I apXUTEKTYDbl
XX B., HO Toraa, B XIX B., 3TH ocobeH-
HOCTH Heslb3A 6bl10 BCTPETHTb HH B O1-
HOM OpYroM 30aHHH. TakuMm oOpasom,
XpycTaneHeift OBOpPelU CTan MNepBbIM B
MHpe DONBILHM METAIIOKAPKACHBIM 311a-
HHEM H NEPBbIM 30aHHEM CO CTEK/AHHbI-
MH CTeHaMH. B ero KOHCTPYKUMH npume-
HeHa He BHOAHHas paHee cHCTeMa MoO-
PTaNbHbIX CBA3eH M/IA KOMMEHCALUHH BO3-
HHUKAMOLMX MPH BeTpe GOKOBbIX YCHITHI, H
KpOMe TOro, BlepBbie B MHpE KpYIHeit-
1iee CoopyxeHHe 6b110 BO3BENEHO H3 3a-
paHee W3rOTOBJIEHHBIX MOJTyJIeH.

XpycTanbHbii ABOpeL He MOT ObITh 110-
cTpoen a0 1845 r., Koraa napnamMeHT OT-
MeHHNT akuu3Hbiil cGop Ha crtexno. Ilo-
CKOJIbKY OBOpPEl OOJXKeH Obul CNyXHThb
BbICTABOMHBIM MaBHJIBOHOM, TO HCMOJb-
30BaHHE CTeK/1a B ero KOHCTPYKLMH Hrpa-
no ocobo saxHyw pons. Ha obopmnenne

BHYTPEHHMX MOMellleHH#l, nocTPoHKy
KpeiluM W Kynona norpeboeanocs 400 T
JIUCTOBOTO CTEKNa, KOTopoe Obifio H3ro-
ToBneHo ¢upmo#t Chance Brothers and
Co. B bupmunreme. [lakcToH 3aka3bisan
cTekna cambiX Gonbiumx pasmepoB. [ns
HX NOJIy4eHHs CHayajia BblAYBA/IH NyCTO-
TeNblil CTEKNAHHBIA UHIHHAD, KOTOPLIH
3aTeM pa3spe3ajldi BAONL, H CBEPHYThIH
JIMCT MOMELLANTH B neYb, IAe OH pacnpaMm-
nanca. Mo npoekty TlakcToHa, 3TH NH-
CThtl AnHHOR 125 ¢M ycTanaBnMuBanM C Ha-
KJIOHOM, M0/ YIJIOM OIHH K IPYrOMY TakK,
4TO OHH o00pa3oBLIBAIM CKIag4aThbli
NpoGHIb NPH PACCTOAHHH MEXKy Braau-
HaMH, PaBHOM 2,4 M, YeM OMNpeaenanoch
PaccTOAHHE MEXKOY KONOHHAMH, paBHOE
7.3 m.

Wnes «pebpucTOi» KPLILLKM NPHHALTE-
x#uT k. Jlaynony, Ho TlakcToH, noxa-
nyii, nepBbiM BOMIOTH/I €e Ha NpakTHKe
elle NpH CTPOHTENbCTBe opaHxeped. OH
yCOBEpIUEHCTBOBan 3Ty uaew B 1832 r.,
nepenenas Kpbilly OAHON W3 CBOHX OpaH-
epeit. 3aTeM OH HCMNONb30Ball TOT Xe
NPHHLKD NPH COOPYKEHHH apOYHbIX CBO-
nos opanxepen ['peir-Ctoye B YaTceop-
T€, KOTOPYH OH NOCTPOMJI B NEPHOI MEXK-
ny 1836 1 1841 rr. B To Bpems 3TO 30aHHe
10 CBOEH WHPHHE NPEBOCXOANAO0 1000
H3 CYLLIECTBOBABLUMX TOrAa Bok3anoe. M
HAKOHell, B Ka4YeCcTBe BCTYTUIEHHA K COOPY-
HKeHuIo nuockoil (6e3 3aocTpeHHs) Kpbl-
wi XpyctansHoro neopua IlakcToH Bo3-
BoouT B 1849 r., Ttakxke B Yartceopre,
CTEK/IAHHOE CTPOEHHe [ pa3BeeHHs
nunuit Victoria Regia. 3aBoaumbie H3
BpuTanckoit ['suansl, 3TH JIMIHH HE NMPH-
JKHBAJIHCh, MOKa He ObUIH Noca)KeHbl B HO-
BO# OpaHXxepee, BKOTOPOii Obina cozgana
BOJHAas cpeaa, HeoOXomumas ans 3ITHX

pacTeHHH.
B 1832 r. IMNakcToH nepebiM O0Ka3an
NPEUMYLLECTBA TAKOW  KOHCTPYKLMH

OopaHxepeH, B KOTOPOH CO/THEYHBIE NTY4YH
YyTPOM M BeuepoM NpPOXONOAT 4Yepe3 CTe-
K/10 NOMTH MNEepPrneHaHKyJISpHO. 3TO, Kak
OH CYHTAJl, HMEeJIO HCKIIHOUHTEIbHO BaXK-
HOE 3Ha4YeHHe /I8 BbIpALHBAHHA N10O0B.
IMakcToH ObINT BeNHKONENHBIM CAO0BO-
JIOM H MPH KOHCTPYHPOBaHUH OpaHkepeit
ONUPAJICA HA CBOM OMNbIT.

EPE3 19 ner INaxcTou paipabaTeiBaer

MPOEKT 30AaHMS HHONO Ha3HAYEeHHA.
BnepBble npHMeHeHHbIH MM TNPHHLHO
«pudneHoro npoduna» ner B OCHOBY TO-
TO, 4TO ceifyac Mbl Ha3Banmu Obl Ckianua-
TO# KOHCTPYKUHeH. B cknanuaTeix nane-
JIAX, HCNONbBIYEMBIX MNOYTH HCKIKOYH-
TeJIbHO U1 COOPYIKEHHSA CTPOEHMI U3 XKe-
ne3oberoHa, Hanuume pebep noBbILLAET
NPOYHOCTh. Takas naHens NeACTBYET Kak
Oanka M BbIOEPKHBAET MaKCHMaJIbHbie
Harpy3kH, NPHXOAALIHECH HA «BNAIHHBI»
H paccpenoTOYEHHbIE 10 HX JUTHHE.

IMakcTOH, Kak Mbl Janee YBHOHM, MC-
M0JIb30BaJ1 BOTHYThIE Kenoba HCKIHYH-
TensHO B KadecTee Ganok. B ero kos-
CTPYKUMSAX /1epeBsHHbIE OCTeK/IeHHble pa-
Mbl, KOTOPbIE BCTAB/IATHCE B )Kesob H 00-
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CTEP>KHU U3 KOBKOIO XXENE3A oGecneyuneani )KecTKocTh Hapymum;u cTeHam Xpy-
CTanbHOro 4BOPLIa, HE UMEBIIEr0 BHYTPEHHWX CTeH. BUgWMbIe CHapy>Ku U M3HYTPY, 3TH
CTEPXKHU—CTAXKKM NPUAABANM 34aHUI0 COBPEMEHHLIN BUJ.
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OTBECHbIE CTEHbI — 370 euje 0gHO HOBIWECTBO, BBEgEeHHOe MaKCTOHOM W ero Konne-
ramu. MaHenwn na ctekna pasmepom 125 x 25 CM yCTaHaBNMBANMCh 38 TOHKMMMK 0Gpam-
NAWWMK apkamu. Takue naHenu NCNonk3OBanUCh GNA OCTEKNEHMA Kak CTEeH, Tak 1
KpblwKn. Haeeck geopey noTpebosanock npumepHo 400 Tcrekna. NpospayHan «06onoy-
Ka» XpycTanbHOoro Asopua nocny»una npoToTUNOM NS MHOMMX COBPEMEHHbIX 30aHMiA.

pa3oBbiBanH rpebeHb, BPAA TH MOTJH CO-
3naTh Ganounsie rpeGuu No Beelt KpbllLe,
yTOObI OHA UMEJIA TAKYIO Xe CTPYKTYDY,
KaK cKnag4aras cucrema. Tem He Mmenee
npuBep:KeHHocTh Ilakcrona aTo# cucte-
Me [axke B TeX C/yyasx, KOrga oHa yxe
Gonblue He HY)XKHA Oblla B TOM KauecTse,
B KAKOM OH HCIOJIb30BAJI €€ BIEPBbIC [UIA
opaHxepeil, raoe TpeboBanock NONyYHTH
ONpeAeeHHYI0 OCBELIEHHOCTL M Temnso-
BOH pexHM, TOBOPHT O TOM, YTO ABTOpD
MPOEKTa MOHUMAJ, YTO «pHIICHBIR» NPO-
dbune obecnieynuT HCKIOMHTENLHO BBICO-
KyIO NPOYHOCTE Kpbille. MoxHO Takke
NPeanoNoXuTh, 4to IMakcTon OwuT 0n-
HHM H3 NepBLIX APXHTEKTOPOB CBOEr0
BpPEMEHH, KOTOPbIC OLEHHTH JOCTOHHCT-
Ba CKJIAOYaThiX KOHCTPYKUMI B CTPOH-
TENbCTBE.

ToT ke npueM «pudIeHOR» KOHCTPYK-
UHH M3 CTEK/IAHHBLIX JIHCTOB, KOTOPBI
TMakcToH NPHMEHHI TNPH COOPYKEHHH
KPBILIM, OH MCMNOAL30Ba] M IJIA HAPYX-
HOH oOTaenkn XpycTalbHOTO ABOPLA.
Kaxneifi creknaHubifl et obpamnsnca

“AepeBAHHLIMH pefikaMH H CPEaHHKAMH
(TOHKHMH BEPTHKATBHBIMH CTOHRKAMH) H
3a1e/TLIBAJICA B JKeJIe3HbI€ KOJIOHHBI, OT-
cTosuMe HA 7,3 M APYr OT IpYra ¢ IBYyMs
NPOMEKYTOYHBIMH CTORKAMH M3 Iepesa.
Taxk INakcTony ynanoch BiepBbie CO34aTh
CTEK/IAHHBIA MABHIBLOH [JIA BCEMHPHON
BbicTaBkH. BOKOBBLIE CTEHb! MaBHWILOHA
HMeJIH TONEpeyHLIe 3aKnaaHbie Opychs
TonumHo# 20,7 oM.

Baknefiedl ocobeHnocThO ObIN pas-
MEP OCTEKJICHHbIX paM, KOTOpbie ycTa-
HaBJHMBATHCh HA 3TH Gpycba. Oun HMemH
TONUMHY 6,5 cM, TaKyH0 Ke KaK H B COB-
PEMEHHBIX 3/IaHHAX C HABECHBIMH CTEKIa-
mu. M3 3acTeknennsix pam cobupanace
cTeHa, KOTopas Hrpana poib Mpo3pauHol
«KoxH». Tako#t *e, B CYIUHOCTH, Obinia u
apXHTEKTYDPA «KOXH H KocTel» Muca BaH
nep Po3, sanymaunas um B 20-X rogax
ponnowennas 30 ner cnycta B Curpem-
6unouur B Heto-Mopke, a Taxke B pacno-
JIOKEHHOM HEenoganeky 3gaHuu Jlueep-
Xayc, MOCTPOEHHBIM [0 MPOEKTY apXH-
TekTypHOH dupmbl Skidmore, Owings &
Merrill.

3nauumocTb BKnaga [lakcTona B apxu-
TEeKTYPY, OAHAKO, Mo-HACTOALIeMY Gbiia
OLICHEHA MO3Ke, KOraa B CTPOHTE/IbCTBE
CTanH HCMONL30BATBLCA Kapkackl H3
cTalbHBIX COOpHBIX KoHCTpyKumi. Hc-
THHHOe mnpu3HaHue 3acnyr [lakcrona
npuuuio He B 20-e roasl, koraa Muc npen-
NOXHN cTpouTh Hebockpebul, a ¢ mno-
cTpolikoft apxutekTtopom V. [Nonkom
Xannaou-6unauer B Caun-®paHumcko.
Briepseie B KOHCTPYKUHH OoMnblLOro 3aa-
HHA, KoTopoe 6110 nocTrpoesno B 1918 r.,
NPHMEHHITH HABECHbIE CTeHbl. CTeKnAH-
HBIit acan 3manHs Obis1 NOJBELLEH K MEX-
OYITAXKHBIM NEPEKPLITHAM, KOTOpBIE
KOHCONMAMH MTHHOH okono 1 M BeiCcTYNA-
M 33 Kene300eToHHbIE KOJNOHHBI (CM.
BEPXHHI pHCYHOK Ha c. 78). Takum obpa-
30M, He ObITO HHKAKHX HAPY)KHBIX 37IEMCH-
TOB B IJIOCKOCTH BHEILHEH CTEHBI 3[1aHHHA,
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caenanHoit uenMkoMm M3 crekna. IMonk
po3gan aomkHoe tamauty IlakcTona B
cBoeit MonorpadHH, HANHCAHHOM MM B ne-
PHOI NOATOTOBKH K NMOCTpO#Ke X3manu-
Ounauur, H Halsan ee «XpycTanbHbIH
BOpEL».

HEINIHUE cTeHbl  XpYyCcTaIbHOTO

ABOpLI2 BCE e MMEIH HecyIluue aje-
MEHTB! B TUIOCKOCTH CTEKIAHHBIX NaHe-
nelt; TAKHMH 37EMEHTaMH ObUTH HapyxK-
HBIH DA KOJIOHH H AHATrOHANTLHbBIE CBA3H.
Boobuwe roeops, [MakcTon paspabortan
HMCTHHHO HABECHYHO KOHCTPYKLMIO CTEH,
XOTH H B NMOCTPOHKE OTHOCHTENLHO Ma-
nbiX MacwtaboB — opaHkepee /A Bbi-
pawmBanua nuaui Victoria Regia. 3ta
opaHXxepes npeacTasnsna coboit npamo-
YronsHylo NocTpolky pasmepom 18 x
¥ 14 m ¢ pudnensiM npoduieM KpbILLH,
OnHpaloLleiics Ha rOPHIOHTaAIbHbIe Gan-
KH, KOTOPbIC B CBOIO OYePENb MOKOHITHCE
Ha JBYX PAJaX BHYTPEHHHX KOJIOHH. Ta-
kUM oOpa3zom, B 3TOH HeDOnbLIOH no-
cTpoitke ITakcTOH OeHCTBHTENLHO «IOA-
BECHJI» CTEKJIAHHYKO CTeHY K OankaM, Ko-
TOpPbIE KOHCOJIBHO BBICTYNATH 32 HECy-
LiIHEe KOJIOHHB1, H B PE3yJIbTATE CO3/1al Ha-

CBOJ] ueHTpankHOro TpaHcenTa nokasaH B paspese (cresa) U
U3HYTPU (cripasa). Takom Xe cknaguatkii npocuns, obpasye-

DYXXHYIO NIPO3payHyo 060IOUKY.
OTnuuuTenLHOR 0COBEHHOCTBIO KOH-
cTpykunn IMakcToHa, KOTOpas MoO3BOJH-
714 eMy CO31aTh CTPOEHHE ¢ TOHKHMH Ha-
PYKHBLIMH cTeHaMH, Obina pa3paboran-
Ha® HM CHCTEMa MOPTAlIbHBIX CBA3ed,
obecrneynBaioLIas JKECTKOE COUIEHEHHE
BEPTHKANIbHBIX KOJIOHH C TOPH30HTANb-
HbIMH bepmamu. B CyIIHOCTH MopTasib-
Haf cBA3L (TEPMHMH 3aHMCTBOBAH H3 NpakK-
THKH CTPOHTENLCTBA MNOPTAILHBIX Me-
TATHYECKHX (epM KeIe3HOOOPOKHBIX
MocTOB) oBecneynBaeT XecTKoe coenuHe-
HHe Mexay 6ankoil H ABYyMA KOJIOHHAMH.
CnenoBaTesibHO, TOPH3OHTANILHBIE CHITBI,
BO3HHKAIOILHKE, HAIPHMED, NPH BETPE, He
MOrJH AeGopMHPOBATE MPAMOYTOLHBIH
KapKac, CO3IaHHLII H3 3THX 3/IEMEHTOB, H
npHaaTh emy GopmMy napannenorpaMma.
IMopTanbHas cBA3b, HITH CBA3EBAS KOH-
CTPYKLIHA, MMO3BOJIAET TaKXKe HCNOJbL30-
BaTh Ganku ¢ Menblueit suicoTol B cepe-
JIMHE NpOJieTa, YeM B C/IyyYae, Korna oHH
MPOCTO NMOKOATCA HA BEPLIHHAX ABYX KO-
JIOHH, 3a(HKCHPOBAHHBIX TEM H/TH HHBIM
cnoco6oM B CTPOTro BePTHKAJILHOM NOJIO-
eHHH. B KOHCTpYKuMH XpycTanbHOro
JIBOpLIA, B KOTOPOH KOJIOHHLI NPUBHHYH-

BaJHch OONTaMH K BbICTYNAOIIMM 4a-
CTAM OCHOBaHHA, PAaCKOCh! H 6anku Takxe
CITY)KHITH IUIA 3aKPerJIeHHs KOIOHH B Bep-
THKaJIbHOM TTOJIOIKEHHH.

CylecTBeHHO, 4TO A obecrnieuyeHus
cBA3eBO# KOHCTpYKUHK [TakcToH Henosb-
3oBan  pa3paboTaHHyo MNOAPAAYHKOM
Y. ®okcoM BEPTHKANBHYK) COECIHHH-
TeJILHYIO BCTABKY M3 4yTyHa, KOTopas 3a-
Kpenanack Ha BepXy KonoHubl. CHU3Y H
CBEPXY COEAMHHTENbHAs BCTABKa HMena
(1aHueBbIE BLICTYTIbI. YIUHPEHHE HA KOH-
ue depMbl BXOAMIO B 3TH BBICTYNBI, H
MPOCTO# YCTAHOBKOM 4yTrYHHOTO HJTH clle-
JNIaHHOTO U3 Ny0a BKIaabilla B yriyoneHn-
AX Ha BBICTYNAxX M Ha KOHUax Oanku mo-
CTHIaJIOCh JKECTKOE coemHHeHHe (CM. PH-
CcyHOK Ha c. 75). Takum cnocobom HH3 H
Bepx (epMbl oueHb NpocTo H OwICTPO
NPHCOENMHANHCE K KOMOHHE, NpHIasas
BCeit KOHCTPYKLHH YCTOHYHBOCTE K TOPH-
JOHTaNMbHbIM Harpy3kam. Kak ormeuan
Kapa V. Kounut w3 Cesepo-3anaanoro
yuuBepcuTera (Carl W. Condit. The
Wind Bracing of Buildings, “Scientific
American”, Ne 2, 1974), wactrosuias csa-
3eBas KOHCTPYKLHA, B KOTOpoi Banka co-
EMHAETCA C KOJIOHHOM MO BCeH ee IUIHHE,
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yrnoMm APYr K APYry TaK, 4To OHK 06Pa3yIoT «rPeBHM» U «Briagu-
Hbi», UCMONL30BAH U B KOHCTPYKLUMU KPbIlWK,
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CTAXKA U3 KOBKOIo »XEMNE3A

OEPEBAHHbIE XXENOBA, no KoTopbIM BOfla CTeKana C Kpkili
8 TpyGYaThie KONOHHLI 1 3aTeM B Nog3emMHbie TpyObl, OQHOBpe-
MEHHO BbINONHANK ponk Ganok. CTArMeawue CTEPXHM U3 KOB-
KOro Xeneaa (sHu3y), cnerka narnbas »xenoba Hapy»ky, npupga-
Banu UM XEeCTKOCTb. 3TOT Npuem Bbin waroM Bnepej Ha nyT K
MCMNONbL3yEMOMY B Hale BPeMA METOAY NPeaBapuTensHoro Ha-

npsxxeHus. XKenoba urpany Knio4Yesylo ponk B NPUAYMaHHON
lMakCTOHOM CKNag4yaTOn KOHCTPYKUMM KpbilwM. MKEeCcTKOCTb
KpbilWe NpyuAasany NocTaeneHHLIe Nog yrnom gpyr K Apyry na-
Henwu. YrnybneHus, BugHbIie B NONepeyHoM paspese (ssepxy),
npepgHasHa4Yanucb ANA OTBOAA KOHAEHCAUWMOHHOW BOALlI C
BHYTPEHHEe# NOBEPXHOCTM KPbIlWK,

6b171a BiepBbI€ HCNO/b30BAHA NPH CTPOH-
TeNLCTBE COOpYKeHus Posn-neiiBH-60yT-
cron B lllupHecce (BenuxkoOputaHus) B
1858 — 1860 rr.

Vinea ucnonb3oBaHHA CBA3EBOH KOH-
CTPYKLHH H3 META//Ia B TOM BH€E, KaKoH
OHa HMeNla B KapKacHOM XpycTalbHOM
nBOpLE, 4 MO3XKE B COOpPYXeHHH Posan-
HeiBu-00yT-cTOp B llNpHecce, Gpina 3a-
HMMCTBOBAHA M3 NMPAKTHKH BO3BEIEHNA 1e-
PeBAHHBLIX CTpOeHH#. B Gonmblunx xenes-
HONOPOXHBIX nefapkagepax, KOTOPLIE B
TO BpeMs CTPOMIIMChL W3 MeTamnna, 1nf
obecnieueHHs CBA3IH  MCMONB30BATHCH
OTPOMHBIE KPEMEXHbIE CKODBI HITH COTHY-
Thie B Oyry 0anku; ¥ TOT, M Opyro# cno-
cob npHBeNnH K MOABJICHHIO BO3BBILLAIO-
LIHXCH KPbILU BEPTHKAILHOTO npoduns. B
NPOTHBOMOJNIOKHOCTE  3TOMY  MeETOAy
KpenJieHHA, HCTIONb3YEMOMY NPH CTPOH-
TeJbCTBE HKEIe3HONOPOXKHbBIX AENO, BECh-
Ma MnpocTas CBA3€Bas KOHCTPYKUHA no-
3BONMNA MOCTPOHTD M3 Jejie3a Nnepsoe B
MHpE KapKacHoe NpAMoHHeliHOe 3nanue
C IUIOCKO# KpPbILLEH.

CIOJIL3YEMEBIE B  KOHCTPYKLUHH

XpycTanbHOrO OBOpLIA HOBIUECTBA
ObUTH HACTONMBKO HEOOBIYHEI, YTO COBpE-

meHHHKH [lakcTona u @okca He BepHIH,
4YTO KapKacHas CHCTeMa ITOro 3JaHusA
Oyner nmpouHo# M HamexHo#. Omuu yT-
BePXKIAJH, 4TO 3[aHHE HE CMOJKET Npo-
THBOCTOATE BETPOBLIM HArpy3kam, Apy-
THE CTAaBH/IM MOI COMHEHHE MPOMHOCTH
XHTPOYMHBIX COEIHHHTE/IbHBIX BCTABOK H
CHUHMTAJIH HX «CaMbIM cr1abbiM 3BEHOM BO
Bcelt koHcTpykunu». [axe xopoiuo u3-
BECTHBIN KOHCTPYKTOD JKEJIE3HOMOPOXK-
HBIX [ENO H MOCTPOEK H3 KOBKOTO YyryHa
P. TépHep, KOTOpBI# Takke NpeacTas-
NI HA KOHKYPC CBOW MPOEKT rAaBHOro
303aHHA BBICTABKH, HE CYMeJl OLIEHHTE [0-
CTOHHCTB 3THX COCOHHHTETbHBIX 3JIEMEH-
ToB. OH nosara’, YTo KperieHHe KOMOHH
B OCHOB3HHH HE ABNAETCA NOCTATOYHO
NPOYHBLIM, H NPEACKa3bIBAJ, YTO HMEHHO
No3TOMY 3aaHue oOpylHTCH.

CBA3eBble KOHCTPYKLHH € COCIHHEHM-
€M Ha 3aKenKax CTa/M HCMOJIb30BAThCH
OTHOCHTE/ILHO HEJaBHO NPH BO3BEIEHHH
BBICOTHBIX 3JaHHI CO CTa/lbLHBIM KapKa-
coM. B OCHOBE 3TOro MeTOma NEKHT
OMNbIT NPHMEHEHUS KPENeXHbIX 3JIEMEH-
TOB B KOHCTPYKUHH XPyCTansHOro IBOp-
ua. CoenHHHTEMbHBIE BCTABKH OLIIH OC-
HOBHBIMH KOHCTPYKTHBHBIMH 3JIEMeHTa-
MM [1IBOpUA, NMOCKOMBLKY Jeani BO3MOX-

BWUA CMEPEAWU

HBIM «OSI.I.IHTL» €ro CTeKJIAHHbIMH NaHe-
JIAMH, KOTOPbI€ B MPOTHBHOM ClIy4Yae He
cMoriaH Obl BbIAEpPXKaTh OOKOBBIX HArpy-
30K. DTO TeXHHYECKOE pPELUEHHE HMMEET
aHanor B COBPEMEHHOH CTPOMTENLHOH
NPAKTHKE NPH COOPYXEHHH TOYTH BCeX
30aHHR C MeTaNTHYECKHM KapKacoMm H 6a-
JIOYHBIM NEPEKPBITHEM (MOCTPOMKH € ro-
PM3OHTANBLHLIMH Dankamu, NMOKOALMMHU-
CA HAa BEPTHKAIBLHBIX cTONOax), B KOTO-
PbIX CTEKISHHBIE CTEHbI NOABELIHBAIOTCA
Mo3aaH Hecylux cTonGos.

[oOpH3OHTANBHLIM 37IEMEHTOM B CBSi3e-
Boi#t cucTeme Obina axypHas depma. Mo-
CNeQHsis MOXoXa Ha MaccHBHY0 Banky,
HO COCTOMT H3 OTAEbHbIX COOpHBIX 11e-
MEHTOB, BKJIIOYAIOLUHMX BEPXHHE M HHXK-
HHe mosica (NpAMOJIHHeHHbIE TOPH3OH-
TalbHbIE IEMEHTHI), COCAHHEHHBIE A
WECTKOCTH OOHHM MIIH HECKOJIBKHMH
[HATOHANBHBLIMH CTEPXHAMH.

IMoaca moryTt ObITh COCAHHEHB! H BEp-
THKANBHBIMH CTepXKHAMH. Takas KoH-
CTPYKIUMA MOXET NEPEKPLITh IJHAYHTE/b-
Ho Bonplinit nponeT, Yem ee OTAeNbHbIE
INEeMEHTLI, eciH Obl H3 HHX COenanH
CIIOLIHYIO Danky.

Ha usrortosneHne ¢hepMbl HAET MEHb-
e MaTepHana, 4em Ha Banky Takoil xe

=

BW[ CBEPXY

YYT'YHHBIE ®EPMbI MakcToH Mcnons3oean gnA ynpouweHUA
KOHCTPYKUMW ABOPLA U YCKOPEHUA ero COOpY)XeHus. depmbl
WM3roTOBNANKUCL Ha 3aBofge w gocTaenanvce B Mamg-napk. Mx
anwvnHa cocraenana 7,2, 14,4 v 21,6 M. PepMbl XKECTKQ coefuHA-
NKCk C KONOHHaMM NOA NPAMBLIM YrnoM. Takon cnocob coefuHe-
HMA HasbiBAETCA NOPTanbHOW CBA3kI0. ECNK ABYMA bepmamu

cOefuHUTL TPpW KONOHHBI, TO cucTeMa OyfeT [OCTaTOYHO
ycTtonduea. Coopka Takum cnocobomM npon3soguTcs ObICTPO.
[ns NoBLIWeHWUA NPOYHOCTH (PePMbl €8 HUXKHME 1 BEPXHWE NOR-
ca B cepeAuHe BABOE WKpe, YeM Y KOHLOB (BHHM3y). Takan KoH-
CTPYKUUA OCHOBAHAa Ha aHanuse yCunui, Bo3HUKawwmx B dep-
Max.
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NPOYHOCTH, H, KDOME TOT0, €€ MOXHO H3-
rOTOBHTb H3 OTHEMLHBEIX WIEMEHTOB HE-
Gonboro pasmepa, B cuny 3THX gocto-
HHCTB (hepMbl OKa3anuck HanbGonee npen-
MNOYTHTEbHBIMH MPH CTPOHTENLCTBE
XpycTansHOro ABOpUA, MOCKOJLKY I8
CoOpYy:KeHHA €ro Kapkaca notpebosanocs
oko110 2300 ropH3oHTANBHBIX IEMEHTOB
obpamnennsi, cobpaTe KOTOpbIE HYKHO
Ob1710 32 KOPOTKOE BpeMs.

XpycTanbHblfi ABOPELl CTPOMIICA B TOT
NepHoj, KOraa B Pa3sBHTHH CTPOMTENb-
HBIX KOHCTPYKLIHH C HCTIOIb30BAHHEM Me-
Ta/uHueckux ¢epM Hameuanace Hoas
Ternenunsn. CoopyXKaTh 3JaHHA CO CTPO-
NHILHEIMH GepMaMH 118 MepeKkpLITHH
HayasM ewe B nepsoii nonoeuHe XIX B.
[MpumMepaMH MOTYT CIY)KHTH 3HaHHA JTH-
TeRHbIX MacTepckux B Coxo (1810 r.) u
nebapkanep IOcton-creiiun (1837 r.). B
nepBo#t M3 3THX MOCTPOEK CTPONHIIbHBIE
hepmbl ObINIH NOJMHOCTHIO H3rOTOBIIEHBI
H3 KOBKOTO ¥*eJie3a He KOMOHMHHPOBaHHbI-
MH CO CTS)KKaMH W3 KOBKOTO XeJie3a H 1o-
fiCaMH M3 YYT'YHa HITH epeBa. DTOT nepe-
XOA HAa MOJHOE M3roToBJeHHEe depm H3
KOBKOTO eJe3a ocyiiecTBwica Gnarona-
P4 Pe3ynLTaTaM 3KCTIEPHMEHTaTbHBIX Pa-
6ot, nposenennsix M. XoakuHcoHoM H
V. ®eitpbelipiom B 1826 — 1830 rr., Ko-
TODBIE MOKA3a/TH, YTO KOHCTPYKTHBHbIE
271eMeHTB] (epM, BbIMOITHEHHBIE H3 KOB-
KOI'O JKeje3a, 3HaYHTeILHO NPoYHee, YeM
13 moboro Ipyroro Metepuana.

INepebie depmbl, nonobHble TeM, KOTO-
pbie npuMeHsiiHcs B IOcToH-cTeliuH H
apyrux nebapkanepax ¢ Takoit xe ¢op-
MO MepPeKpHITHI, HMETH TPEYTONbHYIO
Wy apounyio opmy. Iockoneky Bepx-
HHI M HHXKHMI nosica 9THX depmM He GbiH
napanielbHbiIMH H TOPH30HTATbHBIMH,
OHH B OCHOBHOM paboTanu Kak apku, a He
Kak Ganki. MHorse MocTOBbIE (EPMBbI,
OHAKO, HMeNTH GaIouHY O KOHCTPYKLIHIO
¥ Donblue MOXOAWIH HA TE, YTO MCMOJb-
30BA/THCHL B XPYCTaJIbHOM IBOpLE.

TPOUTEJILCTBO nepBuIX *eji€3HOO0-

POKHBIX MOCTOB M3 Keje3HblX depm
Havarnocs B 1840 r. BonbLUHMHCTBO HC-
NoMAb3yeMbIX B HHX (hepMm Ob1siH KOMOHHH-
POBaHHLIMH; OHM coueTanu B cebe ane-
MEHTBI H3 YYI'YHa H KOBKOTO ene3a. Yy-
I'VH YACTO HCNOJIL30BAJICA [UIA BEPXHEro
nosica, KoTopsiit paboran Ha cxkarHe;
HIDKHHH NOAC H3rOTAB/THBA/TH M3 CJTOXKEH-
HBIX BMECTE [UTHHHBIX NOJIOC KOBKOTO 3Ke-
ne3a, NOCKoILKY oH paboTas Ha pacTaxe-
HHe. B 3aBHCHMOCTH OT KOHCTPYKLHH
(epMBI €€ CTOHKH M AMArOHANILHBIE pac-
KOCBI TaK)Xe H3roTaBaHBaIH JAHbOO H3 yy-
rysa, mubo W3 KOBKOro xeesa.

B KoHCTpyKuHH XpYCcTansHOro ABOpLa
IMaxkcToH comecTH onbiT Pokca U XeH-
AEePCOHA MO BO3BECHHIO JKEIe3HOA0P0XK-
HBIX MOCTOB H3 (hePM CO CBOHM ONBITOM
COOPYIKCHHA TMIIOCKHX KPbIlll OpaHxepeit.
Hosas koHcTpykuus [Ilakcrona Onuia
penkocThio ansa XIX croneTus: 3maHHe ¢
TUIOCKHM TEPEKPbITHEM, MNOAOEp)KHBae-
Moe depMaMH, 3aMMCTBOBAHHBIMH H3

NPAaKTHKH CTPOMTEILCTBA MOCTOB. 31a-
HHA XIX B. peOKO HMENH TUIOCKYHO KpPbl-
ury; Korga TpeboBanock cienaTh LUKPO-
KO€ NepeKpuITHE, TO HHKoraa He npubera-
JTH K HMCTIONBL30BAHHIO MOCTOBLIX (hepM ¢
napanieibHEIMH NOACAMH,

3TOT cMelbiif HOBATOPCKHI 1IAar oxa-
3an nelicTeue, nonobuoe woky. BnmoTs
no cepenuHsl XX B., Korga B CTPOM-
TeNbCTBE CTaJMH MCOONb30BaTh IMPO-
CTPAaHCTBEHHbIE KOHCTPYKLIHH, CYHTa-
JIOCh HEAONYCTHMBIM, YTOOBI MEepeKpbi-

THe U3 PepM oCcTaBanoch HE3akphITHIM B
HHTEpLEPE 30aHHA.

BuicoTa ocHoBHBIX (hepMm B XpycTans-
HOM [BOpLE COCTaBNfNa NpUMepHO 1 M.
Yepes kaxabie 2,4 M pacnonaraiHch
CTONKH, a8 MEXIY HHMH — OHArOHalb-
Hble CTepXHH — packocsl. HexoTopsie
u3 3THX PepM BuiH NONHOCTLEIO COENAHBI
u3 yyryHa. bonee nerkue depmbl nepe-
KPBIBATH MEXOY KOJIOHHAaMH TNpOJIeTbI
wupuHo#t 7,3 M 1 pacnonaranuce napain-
NeNbLHO OCHOBHOW OCH 31aHMA, Oonee Ta-

«KOCTbINb» U3 AEPEBA
: NN KOBKOrO
i IKEME3A

==

TPYBYATASA

T ®NAHEL

KONOHHA

BUA B PA3PE3E

YYT'YHHbIE COEAMHUTENBHBLIE 3NEMEHTbI npegHasHayanice gnA COeAUHEHURA
thepm (CM. HUXKHUI PUCYHOK Ha C. 74) C KonoHHaMK. Takom cnocod obecneunsan GeICT-
pyto cOopky. PacuvpeHHsie Topubl hepm 3axoamnnu 3a bnauiibl M hMKCMPOBaNUCE «Ko-
CThINAMW» U3 fepeBa UNK KOBKOrO Xenesa, KOTopkIe BCTaBNANUCE B 3a30p.
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CTPOUTENBCTBO XpycTanbHOro ABOPLA 3aHANO BECEro 4 MECALa B OCHOBHOM 3a CYET
BbICOKOW OpraHusayumn Tpyfla cTponTenen M MCRONL30BaHUA NOTOBLIX MOAynen. Ha ne-
PeAHEM NnaHe NokasaHo, Kak cTpouTeny NoAHUMAIOT OepMy, KOTOPYIO HY)KHO coefu-
HWUTL C TPYGYaTbIMK KONOHHAMKM M3 YyryHa. Ha Kpbille Haxogunoch WeCTh Tenexex,
MNu NepefBuXHbIX NNaTHOPM, KOTOPLIE MCNONL3OBANUCE ANA YCTAHOBKMU CTEKNAHHBIX
naHenen (CM. HUXHWA PUCYHOK).

NEPELABWXXHbIE NNAT®OPMbI, nogobHbie u3o6parKeHHOM 30eck, 0bneryany copKy cTe-
KNAHHOM KPbilwm Asopua. OHM nepemelaniice No gepessHHbIM Xxenobam. Mcrnonbays Takue
nnatcopmel, 80 pabouux 3a OfHY Hedenio ycTaHaenueany 19 Thic. CTEKNAHHLIX NaHene.

Jesble nepekpeiBanu DOKOBbIE MPONTEThI
H rasieped mmpuHo# 14,6 m. Opyrue dep-
Mbl OLUTH HM3rOTOB/EHBI H3 KOBKOIO e-
Jie3a M pacnojaraiuck nomnepex nNpoaoib-
HBbIX HehOB, NIHPHHA KOTOPBIX COCTAB/IS-
na 14,6 u 22 M.

XapakTepHO#t KOHCTPYKTMBHOH 0Oco-
GeHHOCTBIO BCEX ITHX hepM Obino TO, 4TO
HX BEPXHHE W HHIXHHME TMOSCA B LEHTPE
nponetoB OblIH HeCKONLKO Tomue. Io3-
TOMY B cepenuHe depmbl nmosca ObLM
NPHUMEPHO B/IBOE LUMPE, 4Y€M V KOHILIOB,
roe hepMbl COEAHHANNCH C KOJIOHHAMH.
IMosca depm m3 KOBKOro Xene3ja mocre-
NEHHO YTOJILLAINCL K Cepe/IHHe B mpoLiec-
CE KOBKH; YYryHHBIC Ke hepMbl HapailH-
BAJIHCH B CEPEAHHE NPUKIENbIBAHHEM JI0-
MONHHTENLHBIX TION0C.

3Ttor mnpocroit cnocob yBenuueHHUs
MJIOLIAH NONEPEeYHOro Ce4EHHs B CEPein-
HE MOACOB MOBLILLAM TIPOYHOCTL hepMBl,
HArpy3Kka Ha LEHTPaILHYIO 4YacTb KOTO-
poi#t 6buta Bosnbiue, YeM Ha ee KOHUAX.
VBenuuyeHHe pasMepoB B LIEHTPaIbHOMN
YacTH, KOHe4YHO, nenano ux Gonee npo-
YHBIMH, HO B TO K€ BpPeMs, B COOTBETCT-
BHH ¢ OOLUMM apXHTEKTYPHBIM 3aMBblC-
nom Tlakcroma, ¢epmbl IOMKHBI ObuH
OBITH OIMHAKOBOTO CEMEHMSA TIO BCEH [LITHHE.

Cnoco6 yromuenns depm, HCnob3ye-
MbIX B XpycTansHoM aBopiie, Obin noa-
rOTOB/IEH HOBBIMH JIOCTHXKEGHHAMH B
cTpouTensHOl Mexanuke. B 1847 —
1851 rr. 8 CUIA u Aurans Osuto onybin-
KOBaHO HECKOJILKO Hay4HbiX paboT, B KO-
TOPbIX H3JIarajiuck MeTOAbl pacyera Ha-
rpYy30K B thepmax H ONpEeNeNEHHSN CHIT,
NeACTBYIOLWIHX HA KaX[10€ COCTABHOE 3Be-
HO hepMbl. MeTOnLI e onpeaencHHs Be-
NHYMHHBI cMeLieHnA depmM, KoTopkie 3ano-
JKHJTH TEOPETHYECKYH) OCHOBY IUIf pacue-
Ta hepMm, NPHMEHAEMYIO H MO cell JeHb,
61 paspaboTanbl TONMBKO B CepelHHE
60-x roaos Npouworo croneTHsa. TakuMm
obpa3om, oo 1850 r. obuelt Teopun pac-
yeTa (hepM B AHITIHH HE CYLUECTBOBAIO.

PEOBAPHUTEJILHOE Hanpsxe-
HHE — eLli¢ OOHH METOHN COBPEMEH-
HONl CTPOHTENLHOW TEXHHKH, KOTOPBI
3aJ0/170 10 €r0 LHPOKOTO NPHMEHEHHSA
ObU1 MCNOIL30BAH NPH COOPYKEHHH XpYy-
cTanbHoOro aeopua. IlpensapuTrensHo Ha-
MPAKEHHLIE CTPOHTE/IbHBIE KOHCTPYKUMHK
obnanaroT noswilieHHON cnocoBHOCTHIO
BBIHOCHTL HArpy3KH 3a CYET CO3NAHMA B
HHX BHYTPEHHHX HanpsxeHHil B npoliecce
HM3roTOBJIEHHA, COOPKH HJIM MOHTaXa.
IIpuMepOM MOMKET CIYKHTb COBPEMEH-
Haf TEXHOJIOTHA H3rOTOBIICHHA JKEIe30-
BGeToHHBIX §aNnoOK CO CTANbHLIMH CTEPK-
HAMMH BHYTPH, KOTOpPbI€ 3apaHee pACTArH-
BAKOT, @ 3aTEM 3aKPENJIAIOT [UIA NOBbIlLE-
HHA HanPAXKEHHUA CokaTHsA B OGeToHe.
[lpuMensis MpeaBapMTENLHO Hanps-
XKEHHLIE CTPOHTENbHBIE KOHCTPYKLIMH,
HHKCHED-NIPOEKTHPOBILMK  MOKET MC-
NOJL30BaTE TAKHE TEXHOJIOTHYECKHE Me-
TOObI BO3BEICHHA COOPYXKeHHH, KOTOpbIE
Ge3 nux OGuiiH OBl NPAKTHYECKH HE OCY-
LLECTBHMBI MPH 3aJaHHBIX MaTepHanax u
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topme Bo3soammoro obnekta. Kpome
TOro, npanapHTeJ'lbuoe HAMNPAXCHHUE
MPEOOCTAB/IAET B PACNOPAXKEHHE TIPOEK-
THpoBuUIHKA Oonee wHpokuit BBIOOD
npoduell OCHOBHBIX CTPOHTENLHBIX 3JIe-
MEHTOB.

Pa3BuTHE TEXHONOTHH NMpPENBAPHTENL-
HOT'O HANPAXKEHHA HAYAIOCH B CBA3H C pe-
LweHHeM TpobneM, BO3HMKIIMX @pPH
CTPOHTE/LCTBE JKENEIHOMOPOKHBIX MO-
CTOB C MCNONb30OBAHHEM YYTYHHBIX 3JIe-
menTOB. [MockonbKY npOKaTkoit HeBO3-

MOXHO ObLIO NOJIYYHTH H3 KOBKOTO Xejie-
3a Ganky TonumHoA Gonee 18 oM, uyryn B
To Bpems (1851 r.) okasanca Haubonee
NMOAXONAIHM CTPOHTENLHBIM MaTepHa-
oM. On obnanan 3HAYHTETLHBIMH [TpeH-
MYILECTBAMH [0 CPABHEHHIO C APYTHMH

Hbl HE Bbifjep>Kanu Obl HarpyaKy. Ucronkayemeie 8 COBPEMEHHOM
CTPOMTENLCTBE CTankHbie Ganku AOCTAaTOYHO NPOYHBI, YTOGKI
BO3BOAWTL Takue sgaHus. Cnpasa sgaHue Cupc-Tayap, cobpan-
HOE U3 COCTLIKOBaHHLIX APYr C APYroM MOAYNEHLIX 3NEMEHTOB.

MOAYNBHAR KOHCTPYKLWA XpycTansHoro gsopuya Hasena
OfHOro U3 COBpPEMEHHUKOB lMakcToHa Ha MbICAbL O ero nepe-
cTporke B GawHio BbicoTol 300 M (cnesa). CoopyXeHHbIn Takum
obpa3om fsopey 6bin 6b1 CNUWKOM TFXKEN, U ero YyryHHbIe KONoH-


http://www.sciam-magazine.narod.ru

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

78 B MUPE HAYKW-1984/N? 12

For -

NONHOCTLIO 3ACTEKNEHHbIA ®ACA[ 3aaHua Xannagu-6unauMHr, NOCTPOEHHOrO B
Can-OpaHumcko no npoekTy Y. MNonka 8 1915 r. Bnepebie nges cTeknAHHLIX cTeH Geina
BonnouweHa B XpyctansHoM ABopLe.

TANEPER BUTTOPUO-BMAHKO3ME B Munaxe nocTpoeHa Ha OCHOBE TEX XKe NpUHLUMK-
noB, YTO U XpycTankHbii gsopel. Tak xe Kak U BO BOpLEe, UHTEPLEep 3[aHmaA NpocTop-
HbIA U CBETNLIN.

MaTepHailaMi, HECMOTPSA Ha TO YTO Mpo-
YHOCTH Ha pPa3pbiB y Hero ObiNa B BOCEMb
pa3 MeHbLlIe MPOYHOCTH Ha CHKaTHe.

Korna B cepenune 40-X rogos NpoLuLio-
ro Beka ObUIO NPH3HAHO, YTO MPOYHOCTH
KOBKOroO ese3a OoJibllie MPOYHOCTH Yy-
ryHa, HH)KEHEPhI CTA/IH NbITATLCH YBEIH-
YUTh TPOYHOCTH HA Pa3pPbiB YYTYHHBIX
depM nyTeM apMHPOBAHHA HX KOBKHM
wenesoM. OHH CTaBHIH MHOTOMHCIICH-
HbI€ IKCTIEPHMEHTbI N0 COEAHHEHHIO NJIa-
CTHH WIH cTepHell H3 KOBKOIO Xene3a ¢
YYTrYHHBIMH (epMaMH C Lenbi0 monyde-
HHA KOMOMHHPOBaHHLIX peLleTYaThIX Oa-
nok. Hekotopsie ¢pepMBl COREPILIEHHO HE
OTBEYAIH MPENbABIIEHHBLIM TpebOBaHu-
fIM, HO TEM HE MEHEee OHH YacTO MCNOJb-
30BaJIHCh [UIA NepekpuiTHA Gonee wmmpo-
KHX mponeTtoB. [lpuMepoM MOMXKET ciy-
JKHTD 31aHHE JKEJIe3HOAOPOIKHOM KoMMa-
uud Leipold Railway (apx. P. Creden-
COH), B KOTOPOM IS TNEPEKPBLITHA HC-
MoNbL30BaHbl Takue pepmel wiHHOM 29 M.
Ho uHOraa ux npuMeHeHHe NPHBOAHIO K
neyanbHLEIM pe3ykTaTaM, HanpHMmep K
KpyLuennio B 1847 r. xene3HOa0pPOKHOTO
MoOCTa uepe3 peky [du (Henopaneky ot Ye-
cTepa), Korga mo Hemy clleoBan macca-
XHPCKUi noe3n. Bekope, nocne psaa no-
A06HBIX npoMciuecTBHll, YyryHHBIE (hep-
Mbl MIEPECTAIH HCMONbL30BATh NIPH CTPOH-
TenbeTBe 00BeKTOB ¢ BONMBIIHMK Npore-
TamMH. 2T0 0OCTOATENLCTBO 3aAEPIKANO
Pa3BHTHE TEXHOJIOrHH NPEOBAPHTEIbHO-
IO HANPSAKEHHA.

HecMOTps Ha TO YTO KOHCTPYKTOPbI
JKENC3HOMOPOXKHBIX MOCTOB CTapaliHCh
u3beraTh MCNONB3IOBAHHA pelUETHATBIX
Banok, [MakcTOH M ero KoJjuiern Bo3iara-
nH Ha HHX Oonblume HagexIel. B KoH-
CTPYKUHH XPYCTaNbHOro ABOPLA MOXKHO
HaNTH 1Ba HHTEPECHbIX MPHMEPa NpHUMe-
HeHHA pemeTdaThiX 6anok, koMGHHMPO-
BaHHLIX CO CTEPKHAMH H3 KOBaHOrO XKe-
J1e3a. DTH CTPOHTENbHbBIE TPHEMbI TOC/TY-
XKHIH npooDbpa3oM COBPEMEHHBIX KOH-
LENIHHA, TeXaluMuXx B OCHOBE TEXHOIOIHH
NMPeABAPUTEILHOTO HANPAXKEHHA.

B Xpyctansnom nsopue [TakcToH u ero
KOJUIETH HCNONBL30BAJIH 3TY TEXHOJIOTHHO
ANA pelieHHs npobiemMsl, BKIHOYawoLlei
KaK 3CTEeTHYECKHE, TaK H TeXHH4YecKHe ac-
nexkThi. Buino BaxHO, 4TOOB! Bee hepmbl
HMEJIH OHHAKOBYIO BbICOTY, C TEM 4YTO-
661 oOnerunTh ObicTpyrO cOOPKY H ycH-
JINTh BMNEYATNEHHE OOHOPOAHOCTH BHEILL-
Hero obnuka 3nauus. B To ke spems dep-
MBI 10JIKHBI ObUTH 00/1a1aTh HEOIHHAKO-
BbIMH MPOYHOCTHBEIMH XapaKTepPHCTHKa-
MH B 3@BHCHMOCTH OT HX KDHCTDYKTHBHO-
ro Ha3HAYEeHHA.

Onuu 13 cnoco®or nosyvenus Tpebye-
Mo# mpo4HOCTH (epM NpH HeH3IMEHHOMR
HX BBICOTE 3aK/IHOMANCA B CO3AAHHH Npe-
BAPHTENBLHOIO HANPSAXKEHHA MYyTEM H3TrH-
6a BBepx NOsCOB B cepenuHe Gepmbl NpH
ee W3rotosneHuu. B pesynwraTte, Koraoa
tdepMBl  YCTAHABIMBAIHCE HA MECTO H
MOABEPraiuck Harpyske, oHH nedopMH-
poBamHch, HO He mporubanuce. [Npensa-
pHTenbHEI Nporud noscos pepm AITHHOR
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22 M B CCPCAMHE COCTABAAN MPHUMEPHO
26¢m, a y 14,6-meTpoBbix — 13 ¢cm.
Kpome Toro, depMbr s noaaepRaius
ranepeil H NIOCKHX NCPEKPbITHIT ABYX Bo-
KOBBIX NPHJIC/IOB ¢ Ka)a0il CTOPOHb! OT
TPAaHCENTa, KOTOPbLIE HECITH Harpysky,
ODYCNOBNEHHYKD NPHCYTCTBUEM  NKOAEH
BO BpeMA NOCelleHns BbiCcTaBkH, Obiu
YCHIICHBI CTCPXKHAMH H3 KOBKOIO ¥xeneia.
CrepHH NPONYCKANHCh NOA HHAKHIM NOo-
ACOM M, Oynyun NPUTAHYTBIMH K YYTYH-
HbBIM 6aLl] MAaKam Ha NoAce, OKasbiBAIH HA
HEro NaB/IEHHE CHH3Y BBEPX. DTH NPakTH-
HECKHE NPHEMBI, 3aKNKOYAKOLIHECA B npo-
rudaHUN H YCHICHUH JKENE3HbIMH CTEPK-
HAMH, PABHOCHIIBHLI CO3IAHHIO NpeaBa-
PHTENBHOTO HaNpsXKeHHs B xKenezobde-
TOHHBIX 6amcax. LIWHPOKO HCNONB3YEMBEX
B COBPEMEHHOH CTPOHTE/IBHOI NPaKkTHKeE.
B npoexte lNakcToHa aHanoruynas cu-
CTEMa HCNONL30BANACH M JUTH NEPEBAHHO-
ro xenoba. enoba cnyxunu ans cToka
BO/bI C KPbILIH, KOTOpas CTekana B ny-
CTOTENbIE YYTYHHBLIC KOMIOHHBLI, @ 3aTeM
yepes creuHanbHbIe KaHasbl B OCHOBaHHH
C/IHBANACk B Noa3eMHbie TPyObl. OnHOB-
peMEHHO *enoba ObliH M BAXKHBIM KOH-
CTPYKTHBHBIM 3JIEMECHTOM, OHH nepe-
KPbIBANH nposaer anuuHoi 7,3 M mexnay
thepmamu. HKenoba, onnako, Owbiin nepe-
BAHHBIMH M HEAOCTATOYHO FYDOKHMM H
MNO3TOMY Ha TAKOM PacCTOAHHH HE MOTTH
ObITh Hecyumu Inementamu. Kenoba
OblH H30THYTHI KBEPXY; NPOrud cocras-
AN HeMHOruM Oonee 6,5 cM 3a cHeT NpH-
AeNaHHBbIX K YyryHHbIM BaliMakam Bbico-
TOR 23 cM cTepHel 13 KOBKOro xene-
3a, MMporud cnocobeTBOBAN CTOKY BOOBI H
npespaian xenod 8 hepmy, KoTopas Mo-
INa BLIHECTH HATPY3IKY B NOATOPLI TOHHBI,
B nawane XIX B. nogoGHele npHeMsi
NPEABAPUTENBHOIO HANPAXEHUA HE MO-
711 HCNONB30BaTLCA. OHM CTANH NPAKTH-
YECKH NOCTVNHbLIMK TONLKO nocne Toro,
Kak ©Obin u300peTeH ruapabBaHYECKHil
AOMKPAT, ¢ NOMOLbLIO KOTOPOTO BO Bpe-
MA HCNBITAHHI CTPOHTE/IbHBIX KOHCTPYE-
UM CO3AaBasH HEODXONMMYH BEJIHYMHY
nasnenus, paspaboran cnocob nonyue-
HHS H3ICAUA M3 KOBKOTO K€/e3a ¢ NOBbl-
LEHHON NMPOYHOCTBLIO HAa Pa3pbiB M NOSA-
BHJICA MATEMATHUECKHIT annapar A4 pac-
yeTa BelIMYHMHBLI AedopMauHH, KOTOPYH
TDCBOBQHUCB BbI3BATh B KaXWIAOM HCNbI-
TyemoM u3nenuu. Mcuepnsiparowiee mc-
NONb30BaHHE NPEABAPHTENLHOTO HanNps-
AeHus He ObUIO XapakTepHbIM T8 COOpY-
KEHHT H3 JKENeIHBIX KOHCTPYKUHI, HO 3a-
TO OHO NOJYYHIIO PACTPOCT PAHEHHE B NO-
CTpoiiKax W3 kenesobetoHa B Hauane
XX B., KaK, HanpHMep, B NPOEKTAX HHKE-
Hepa M apxuTekTopa Dxkena dpeicuHue.
BaxHbie KOHCTPYKTHBHbIE OCOBEHHO-
¢y XpycTansHOro ABOPUA M3YHaIHCh
MHOHMH HCCIC0BATCNAMH VXKe H 1o-
TOMY, YTO CaM0 CTPOHTENLCTBO 3TOrO
COoOpYKeHHs ObI10 1 OcTaeTcA CoObITHEM
HejaypanHbiM. OHo noTpedoBano ckoop-
NHHHPOBAHHBIX OEfCTBHI KOHCTPYKTO-
POB, NPOMBILLJIEHHHKOB, NOCTaBLIHKOB 1
cTponTeneil, KoTopsie 3a 4 mMecaua Bo3se-

nH 30aHMe, 3aHsBlIee niowans Gonee
7 ra u KoTopoe yepei 6 mecsues ObI10 ro-
TOBO K 2Kcnayatauuu. IMocrpoiika asop-
1a 3a TakHe KOPOTKHE CPOKH CTana BO3-
MOXKHOI1 e Gnaromaps HCnosb3osa-
HHIO COOPHBLIX CTaHOapTH3IHPOBAHHbIX
KOHCTPYKUHI M MOAYNBHBIX ITEMEHTOB.

HekoTopbie W3 ITHX COCTaBMKOLIMX
cnocoBeTBOBaNH 06eCNeYeHHIO BBICOKOTO
yPOBHA KoopauHauuu. [pumeHenue mo-
OYNbLHBIX 3IEMEHTOB, BbI3BAaHHOE HCNOb-
30BaHUEM CTEKIAHHBIX naHenei, obycno-
BHIO CTAHOAPTH3AUKHIO HAPYXHOTO /1Ha-
MeTpa YyryHHbiX konowH. Kpome Toro,
NPEeUMYLIECTBEHHOE HCMOMNbL3OBAHHE YY-
ryHa Ans KoJoHH M diepM caenano npea-
NOYTHTENbHBIM HX NMPEABaAPHTENBHOEC H3-
TOTOBJIEHHE HA 3aBOMIE, NMOCKOIbLKY 4UYTyH-
Hbl€ U30eNHsA B OTIHYHE OT KOHCTPYKLHI
M3 OPYTHX MaTepHanoB, BKIIKYas KOBKOE
HKEE30, HENb3A ObIJIO NOATOHATL NO dop-
ME MAM pa3sMepy HENOCPEACTBEHHO Ha
CTPOUTENBLHOIN NAOLLAAKE.

BuicTpoMy BO3BEACHHIO ABOpLA CrO-
cobcTBOBaN M caMm cnocod cBOpKH, KOTO-
poiii He TpeGoBan COOpPYKEHUSA JIECOB.
Kak TonbKo 4eTblpe KOJOHHBLI € Mo-
MOLLBLIO COEAHHHTENbHbIX BbICTYNOB CO-
yneHanuck ¢ depmamu, cobpaHHas KOH-
CTPYKUMA npHobpeTana »KecTKOCTb M He
HYK[1anack B JONOJHHTENLHOM 3aKpern-
nenuM. KOHCTPYKUHSA NHTBIX 31EMEHTOB
Owina 3anymasa Takoit, yTo6bl HX cBopka
OCYLUECTBASNACK Nerko v BuicTpo. bnaro-
naps 3TOMy 3a O[IHY Heles0 yOaBanoch
ycranosuTh 310 konouu, a depmbi npu-
KPENsnHCL K KOJIOHHaM ¢ MOMOILUbIO
BKJ1aAbILIEN W3 epeBa MM KOBKOTO »e-
nesa. [nst cOOpKH KpbilLK M3 CTEKNAHKBIX
naveneil ObH NPHAYMaHbl crieuHabLHbIe
nepeaBHKHble NAaThopMbl, HAH TEACK-
KH, KOTOpbLIC MNnepeMciuaimck no Xeno-
Oam; onn noszeonsan 80 pabouum ycTaHo-
BUTH 3a Henemwo 18 932 nawenu. Takue
TexHuyeckHe npucnocobnexmus Guinu Ho-
BATOPCKHMH B CTPOHTENBHON TEXHHKE.

Cama cTpoMTenbHas naowaaka, rae
BO3BOAMIIOCH 30aHHMe nBopua, Ouiaa no
BO3MOMXHOCTH MakKCHMaNbHO MeXaHW3H-
posaHa. 3aech Obl/IH YCTAHOBEHL] CTaH-
KM, Ha KOTOpbIX 06pabaTeiBanu nec u 13-
FOTOBASINH [epeBAHHBLIE pambl, nepe-
naeThl W xkenoda. Okpacka Takxke npoms-
BOAMAACH € MOMOULBLIO MaliHH. MonoTei,
ceepna, nebenku, noabeMHble KpaHbl
NPHBOAHANCH B JBHXEHHE ABHraTens MU,
[MMapaBAMyecKHe HCNBITATENLHBIE YCT-
poficTBa NO3BOJANM pasrpyxaTth, B3Be-
IIHBATH, HCNLITHIBATHL H CKTAALIBATE Ca-
Mble Bonbluse depmbl MeHee vem 3a 4
MHH.

3a cyeT IWHMPOKOrO MCNONL3IOBAHMSA
NPUHUKNA B3aHMO3aMEHAEMOCTH KOH-
cTpykuMii XpyctansHoro nsopua [Ilak-
cToHy, Dokcy H XeHAEepPCOHY yaAanock 1o-
OMTHLCA HEBHAAGHHOTO NPOrpecca B TEXHH-
Ke cTpouTenbcTea. B 1850 r. s3anmo3sa-
MEHAEMOCTb Obina ABICHHEM HOBLIM H
HCNONL30BaANACh KpaiHe peaKo H TONLKO
B TAKHX NPOCTEHLUMX chyyasix, KaKk Mexa-
HH3HPOBaHHOE MPOM3BOACTBO DOATOB M

raek. Uto ke kacaetca XpycTanbHOro
OBOpua, TO B3aHMHas cBA3b GopmM u pa3-
MEPOB OT/AE/IbHbIX KOHCTPYKTHBHbIX 2J1€-
MEHTOB IOCTHI 13 CTO/Ib JKe BLICOKO# ¢Te-
NeHW, Kak H B COBPEMEHHBIX BbICOTHBIX
3naunnax. Mo cnoeam ucropuka I Xuu-
Koka, sknan Ilakcrona B pa3BuTHe apxu-
TEKTYPbl «MOXHO CPaBHHTb C BKIA10M
lenpu Popna B cOBpeMEHHbIC METONbI
NPOMBILLIJIEHHOTO NPON3BOACTBa»,

o cBoeit IKOHOMHYHOCTH H NMPOCTOTE
M3roTOBAEHHS COOPHBIX 37IEMEHTOB XpYy-
CTanbHbIi ABOPEL NPEB3OLLEN NaXke KPyI-
HEMLLHE KENEIHOAOPOKHBIE COOPYIKEHHSA
BHKTOPHAHCKOI NOXH. DKOHOMHYHOCTD
H NPOCTOTa, KOTOPBLIM NPHAAETCH CTONb
BONBLLIOE 3HAYEHHE B HALLIM AHH, ObIIH Of1-
HHMM W3 YCIIOBMIT KOHKYpca H 0Bycnosnu-
Ba/lMCb KOPOTKHMM CpPOKamMH CTPOH-
TenbeTBa. Ecnn Ol He cTons Onu3kuii
CPOK 3annaHHpOBAHHOIO OTKPBITHA BbI-
crasku — | man 1851 r., — 10, HaBepHs-
Ka, Ans 3THX ueneii 6b110 Obl BO3BEAECHO
30aHHe HHOrO cTuns W Bonee cnoxHoe.
Bnnots no Havana XX 8. He Obi110 cTpoOe-
HHI, CPABHUMBIX ¢ XpYyCTalbHbIM ABOP-
oM 1o 3heKTHBHOCTH KOOPAHHHPOBA-
HHUS CTPOHTENLCTRA.

XIX cToneTtuM ML HEMHOIME

APXHTEKTOPLI-TEOPETHKH, HAA NPO-
THB FOCNOACTBOBABIUMX BKYCOB, MpPH3bI-
BaJIH K apXHTEKTYypEe HOBATOPCKOI, npea-
BOCXHIaABLICH Oyayuiie TeHaeHuwn. B
CBOMX MOMCKax OHH CTPEMMHJIHCE CO31aTh
apXHTEKTYPY, KOTOpas ¢ YyCNexoM Hc-
nonbiopana Obl COBpPEMEHHbIE MaTepH-
anbl — XKeNe3o H CTeKN0, — H NpH 3TOM
He ObiN1a UMHTaUKHEH H3IBECTHBIX YIKE CTH-
neit, a aBnsAna Obl cOOOM COBEPLUEHHO HO-
Bbiii cTHNL. B XpycTansHom asopue [Mak-
CTOH H €ro Komnjeru JOoCTHIMH 3TOoro.

Ouwyiielte Npo3payHoCcTH, HeMaTepH-
anbLHOCTH W JIEFKOCTH oMepTaHuii Xpy-
CTaNbHOTO OBOpUA ObIIO TAKKe pe3ylib-
TATOM CTPEMIIEHHA K TOI 3CTETHKE, KO-
TOPYIO NbITANTHCH BOMJIOTHTDL BCE €O3Aa-
Tenu opaHkepei. 3Ta uenb, Kak oTMmeyan
B 1852 r. aupekTOp napuxckux DOTaHM-
YyecKHX Ca/loB, 3aK/i0Yanach B TOM, 4TO-
Obl «NOMHOCTBK MCKIHOYHTH OLLYLIEHHE
MaTePHAIILHOCTH, KOrfla HaxXo[MLLbCs
Nnoja CTEKAAHHOI Kpbitligii».

1ot hdhexT BHIN 3aMEUEH COBpEMEH-
Hukamu [lakcrona. Y. Tekkepeit Haibi-
Bajl €ro 31aHHe «JABOPUOM AR CKA304HO-
ro NpHHLUA@», a OOHH HEeMEeUKHii noceTH-
Tenb 3aABHN: «HeBOIMOXKHO cKazaTthk,
BO3IBLILLIACTCH JIM HAA Hamu 30aHue Ha 30
unu 300 METPOB. ... BCA (€ro) MaTepuaib-
HOCTb PacTBOPHETCA B aTMochepe».

M Bce xe hopMmanbHOE NPH3HAHKE Kpa-
COTbl, KOTOPYHO HeceT B cebe siieHHas
VKpauleHuii nerkas npo3paunas dopma,
NPULLJO MWL B HA4Yane XX B. € 3apox-
NIEHHEM COBPEMEHHBIX HANpaBeHnii B ap-
xuTekType. TonbKo TOraa cTana noruye-
CKH ONpasAaHHON NPHEMNEMOCTD ICTETH-
KH XPYCTanbHOTO ABOPUA BO MHOTHX TH-
nax apXMTEKTYPHbIX COOPYKEHHIT — OT
3nauns cekperapuata OOH a0 uennkom
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CTEKNAHHBIX OCOOHAKOB, CNPOEKTHPOBAH-
HBIX apxuTekTopami @. JIKOHCOHOM H
Mucom Bau gep Poa.

Yt1o Obl HH Oymanu npeacTaBUTENH
BUKTOPHAHCKOI AHrK 00 apXuTekType
nBopua Kak o6 apXuTeKTYPHOM NpoHiIBe-
[EHHH, OHM 110 10CTOMHCTBY OLEHWIN Ta-
KHE TEXHUHECKHE IOCTHIKCHUA B €70 CTPO-
HTENbCTBE, Kak ¢OopKa 13 3/IeMEHTOB 34-
BOICKOTO M3rOTOBACHHA, KOHCTPYKTHB-
HaA OJHOTHNHOCTL M NPHHUHUN MOAYNb-
HOCTH. DTH AOCTHKEHHUSA, KAK OHH MOHM-
MasM, 3aMeqaTeibHbl TEM, YTO N03BOJIS-
10T BO3BOONTH TaKHe Ke 31aHud B 1r0doii
ApYroii cTpaue.

KauecTseHHbie 0cOBEHHOCTH apXHTEK-
TYypsl XpycTanbHOro asopua, obycnos-
JIEHHBIE €r0 MOJYJIBHOM KOHCTPYKUuMeH,
nopoauin B 1852 r. naxe takoe npeasno-
Kenue apxutertropa baproua, xak ne-
PECTPOUTH ITO 3naHHE B DALLHIO BLICOTOI
300 M. 3anymanuyio baptoHom Gaunio
Helb3s ObIIO NOCTPOHTH H3 TEX KOH-
CTPYKTHBHBIX JIEMEHTOB, M3 KOTOPBIX
6b1710 cobpano 3aaune B INaiia-napke. 1o
coopysenne Obilo Obl CIMLIKOM TAKE-
JIBIM M3-32 YYTYHHBLIX KOJIOHH, W OHO HE
cMorio Dbl Beinepxathk OOKOBOTO Aaslie-
Hus npu setpe. Ho cama mbicne baptoHa
O TOM, 4TO HCNOJIL3OBAHHUE TOTOBLIX JNE-
MEHTOB M MONYJILHOH KOHCTPYKLIHH HME-
€T MCK/THOUHTEIbHYIO Ba)XHOCTh /A COO-
PYKEHHA BBICOKMX 3naHuil, Geina npo-
FPECCHBHOM M NPAKTHYECKH BONIOTHIACH
30—60 ronamu no3xe, Koraa cTanu Bo3-
BOAWTbL 4uKarckue Hebockpebbl. JIobo-
NbITHO, 4TO NpennokenHble bapToHom
CTEHBbI W3 CTCKIIA M KOHDUTypaurK oTCTY-
NOB TAKK€ OKa3aINCh NMPOPOYECKHMH B
cMbICie GOPMbI 1 BLICOTbI, NO3AHEE pea-
JIHIOBAHHbIE B apxuTekType Yukaro u
ocobenHo B HeDockpebe Cupc apxurek-
TypHoit dupmMbl Skidmore, Owings &
Merrill.

OpraiuyHocTh M THOKOCTE, CBONCTBEH-
Hble 00nKMKY XpycTansHoro aBopua, oka-
JANMCh NPEABECTHHKAMMH PAaAMKAILHOTO
HANpaB/iICHUA B ANOHCKOI apXuTeKType
60-X ronos, NONyYHBLLIEro HAIBAHKUE «Me-
Tabonuim». Merabonucter  aBAAIOTCH
NPUBEPXKEHUAMH WIEH O TOM, UTO H3IMe-
HEHMHC eCThb HenlbexHbIi aTpubyT coBpe-
MEHHOI KH3IHH, W 03TOMY CO3NaK0T 31a-
HHA, KOTOPBLIE MOIYT «PACLIMPATLCH»
HITH «CHUMATBCH» B 3aBUCHMOCTH OT Bbl-
NOJIHAEMOI HMH B IaHHbII MOMEHT YHK-
unH. o BHeWwHEMY BHAY KX 31aHHS HENO-
XOXH Ha XpycTalbHbBIi OBOpEL, HO MM
CBOHCTBEHHA Ta Ae rubKOCTb M H3IMEHYH-
BOCTb, BNEPBLIC BOMJOLLICHHLIC B ITOM
coopywkenny XIX B.

JIMAHUE XpycTansHoro nsopua Ha

APXUTEKTYPY COBPEMEHHLIX emy 3aa-
Hui ObUTO cambIiM HENOCPEACTBEHHBIM.
On nocnyxun npoobpaiom 3nauuit hynx-
LIMOHANIBHO HOBOTO THNa — CONbIIMX
BLICTABOYHLIX nNasBuiboHoB. Cam Xpy-
cTaNbHbIi ABOpeu ObiN 3anymaH ans ne-
MOHCTpAUHN camMbiX BONbIIMX MALLWH,
nokasa IHPOKOH HOMCHKIATYPbl H3je-

JIMA © pacyeToOM Ha NMPUCYTCTBUC OFpoOM-
HOTO uucna moaeit. MHornwe coBpemen-
HbIE€ 30aHHA CXOJKH CO CBOMM MNpPOTOTH-
nom — nsopuom lNakerona.

B 1852 r. B 1ybnuue aonxua Owina co-
CTOATLCA BbicTaska, [lna Hee Owbin no-
CTPOEH XpPyCcTa/bHBI OBOPEL, B OCHOB-
HOM W3 CTEKNa M 1epesa, no NpoexkTy ap-
xutektopa I. bencona. B cneayiowem
roay XpycTajibHblil 1BOpPCU NO NPOEKTY
apxutektopos  [lx. Kapcredcena w
K. I'mnnemaiictepa ctpoutcs B Hblo-
Mopke — ToXe 018 BbICTAaBKM. 3aTeM B
1854 r. Glast Palast (cTexknanHbiii nBo-
peu) coopyxkaetcs B Mionxere. Ero asto-
pom Obin unxenep A. @oiT, KOTOPLI
co11an 6nu3kyro konuio 3nanusa B [aia-
Napke He TOMbKO 1Mo GopmMe, HO M 1O KOH-
CTPYKTHBHbIM 2/IeMEHTaM.

HekoTopbiMi 3 nanbonee 3HaunTeNb-
HBIX NOBTOpPeHHit XpycTanbHOro ABopua
ObinM TOProBbi€ Nacca)Mu M CBONMATHIC
ranepen. B naubosice KpynHbIX ropoaax B
80-x ronax npoULIOTro BCKA HMEHCH YJTH-
bl CO CTCKJISHHBIMKI CBOAAMM MJIH T1acca-
WH ¢ maraimHamu. Benukonenwas rane-
pes  Burropuo-Dmanwane B Muna-
HE — JIHLLB OOHH NPHMEP W3 COTHH NO-
NOBHBIX COOPYXKeHHiT — JO CHX nop
OCTaeTCA MarHeTHYeCKHM LUEHTPOM ropo-
na. DT 3acTeKICHHBIC rafcpeu, Kak npa-
BHIIO, MMEKT MHOTO oblero ¢ «xpy-
CTanbHO-1BOPLUOBOMR KOHCTPYKUHEHN».
HacToswas cefib, oIHAKO, CKOpee npo-
criekuBaeTca B QyHKUMOHANBLHOM niiawe,
HEXesn B KOHCTPYKTHBHOM. Bee 3TH coo-
PYAKEHHS MCNoNb3IyioT OonblLIMe 3acTe-
KJIEHHbIE MJIOLLA/IH C UENbIO CO31aTh BO3-
MOZKHO NTyHLUIIEE OCBEILEHHE H TEM CAMbIM
YCHIIHTD Bre4aT/ieHHe OT AEMOHCTPHPYE-
MbIX TOBApOB, H BCE OHH UMEIOT BHYTPH
ANUHHbIE NPOMETHI C pacdeTom Ha Oob-
LHE NOTOKH noceTuTeNneit.

®panuus u lepmanua Takxe 3auMcT-
BOBA/IM APXUTCKTYPHBLIE NPHHUMMNBI, 3a-
noxeHHsle B XpycransHom asopue. Ilo
ero nonobuo B 3THX CTpaHax B KOHUeE
XIX B. U3 CcTEKna u mMeTasia BO3IBOIM-
NHCL  30aHMA  KPYNHBLIX YHHBEPMAros.
IpopovecknMi OKa3annch C0Ba OIHOIO
13 nocetuTenei 3navus asopua B Iaitn-
napke, KOTOpblil cka3an, 4To 3TO «H He
XpyCTanbHbIi, W He ABOpeu, a yHuBep-
CasibHbI{ MarasiH, KOHCTPYKUHA KOTOPO-
rO KaK Henb3f JIyyllie COOTBETCTBYET ero
HaiHaueHuion. [lepBblil ke yHnuBepmar
Takoro THna Obl1 NOCTPOEH B CACAYIO-
WEM roay nociie OTKpbITHA nepBoii Bee-
MHPHOI BBICTABKHM — TO ObUIO 3aaHHE
Toprosoro ueHtTpa bon-Mapuwe B Napu-
#e. Aurnuvuannd Y. YaiTnu, yeunes
XpycTanbHbiii aBopeu, Obinl HACTONBKO
BJIOXHOBJICH €ro KOHCTpyKuMel, yTo ctan
paipabaTeiBaTe njaH CTPOHTENLCTBA
OIPOMHbIX MaraiMHOB CO CTEKNAHHBIMI
thacanamu. BnocnencTeum ero ¢ranu Ha-
3bIBATE «YHUBEPCANbHLIM TOProBUEMY,
OCHOBATE/IEM YHHBEPMAroB B AHTJIHH.

Cam xe [NakcToH npes3oluen Beex cBo-
HX NocnenoBaTesneit, CTPOMBLLUKMX YHHBEP-
Maru, yka3ias, Kakum o0Opa3om CTEKAH-

HOE 31aHue XpyCcTanbHOTO ABOPUA MO-
AHCT BbINONHATHL HOBbiC Gynkuud. Ca-
MbIM (aHTACTHYCCKHM ObIN €ro NpockT
3acTekAcHHOro npocnekta I peiit-BukTo-
puaH-y3¥, nociayxusiiero npoobpazom
BEJIHYECT BEHHOTO 31aHUA C KOHIHLIMOHH-
POBaHHEM BO3/1yXa B LEHTPE Mauxarrtana
(Heto-MOpK), cnpoekTHpOBaHHOTO ap-
xurektopom  P. dynnepom.  Tlakcton
NPeACTaBMIl CBOI MU1aH (YCPTCHKH HE CO-
XpaHuiInek) 0TOOPOHHONI KOMUCCHH CTO-
JMYMHOTO  YNPAaBJCHHA CBA3IM B MIOHC
1855 r. [peiiT-Bukropuan-yan nosxeH
Obl1 BKIOYATH XKenesuyw aopory M 11-
KH/IOMETPOBLII NPOCNEKT, ONoACkIBaIO-
wuil JIOHOOH, M COEIMHHTL BCE NMPONO-
JEHHbIE B TOpPO/AE KEJNeIHbIC NOPOrH,
obecneuus Bonee ObicTpOE NepensnKcHUC
no ITol Tpacce. o 1ambicny apxXHTEKTO-
pa, 3ITO COOPYACHIC I0NAHO Dbino npea-
¢TaBaaTe coboit 3aknwouennbiii B cre-
KJIAHHLIC CTCHbI KOPHIOP WHPHHOI OKO-
710 22 M ¢ NONYKPYII0# KphILCH, AOCTH-
raromcﬁ BbICOThI 32 M. 3113[“!” NONAHBI
OblIM HAXOAHTBCH NO CTOPOHAM OT CTC-
K/IAHHOTO KOpHAOpa, ¢ TeM 4ToObl Jlroau
MOTJiH cBODOAHO nonanaTe B Maraiuiel,
B CBOM 10Ma i Ha paboTy. B To *Ke Bpess
TAKOE COOPYKCHHE nasano Obl BOIMOK-
HOCTb JIKOAM YKPhI pa'nca OT HCNOTOAkI.
Kak OsiBLunii caposon, lNakcron yaensan
Gonbluoe BHHMaHHC BONpOCaM, CBA3aH-
HbIM ¢ CO3IAHHCM TAKHX YCNOBHIl B cTC-
KASIHHBIX 37aHiAX, KoTopbie Obl Gbiny
OcaIBpeanbIMI 118 310POBLA NIOACH, |
NPE/UTOAIN YCTAHOBHTb CHCTEMbI KOHITH-
UHOHHPOBAHHA BO3YXa B 3aCTEKNCHHBIX
KOpHiaopax.

Ewle korna nepsoe 3nauue nsopua lNak-
c¢ToHa ObO coopyxeHo B [aita-napke,
AKypHan “Punch™ capkacTHyecku nucan:
«Mpu1 Oynem YAUBAEHBI, €CITH HE CMOKEM
BLIPACTHTL CHIEAYIOUIEE NOKONEHHE Ha-
IIHMX AeTel NoA CTEKJIOM, Kak Orypubi». B
CcamMoMm nefe, eciii opaHkKepes npentHasna-
4aeTCA S KYJIbTHBHPOBAHUA NPUPObL H
NOCNYKuUa NnpoOTOTHNOM /8 XpycTalib-
HOT'O JIBOpUA, TO NOYEMY €€ Heb3A ¢ Ta-
KHM K€ YCNexom mnpucnocobuts ons
KyNbTHBHpOBaHus obiuecTsa?

oTA " JNOHNOHCKHT [peiiT-

Buktopuau-yaii, u Hbio-Mopkekmii
Kynon Pynnepa eile npeacTonT peainio-
BaTh, XpycTalibHbiil ABOPCI OCTACTCH
YAHBHTENBHO NPOPOYECKHM /I8 CTPOH-
TeNbHbIX, APXHTEKTYPHbIX H 3ICTETHHE-
ckux poctuxenuit XX 8. [Bopeu, a Tak-
K€ IKENCIHOAOPOAKHBIC [1€N10 M MOCThI
ObisN nOKa3aTe/ibHbIMIH NPHMEPaMH, Kak
pPaiBUBANOCH B TO BPEMA OCO3SHAHME PO
H BO3IMOXHOCTEI CTPOMUTE/ILHON HAYKH.
OHH NOABHITHCH KaK pa3 B TO BPEMA, KOr-
Aa TeXHHYECKas MbIC/b ocBODOINNACH OT
BJIACTH HHTYHTHBHOIO TBOpHECTBa W 00-
peTrana HaysHylo oCcHOBY. 1o Bl npu-
MEP MHPOBOTO IHAYEHHSA, CBHICTE/IbCTBY-
IOLLKIT O TPAHAHO3HOM TpHymMe HHKe-
HEPHOIl MBICH, OH Db OANHAKOBO 3HA-
YUTEJIBHBIM 1A pa3iBiTHA i1 TEXHHRH, 1
ApXHTCKTYPbI.
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ManeHbkas 3aragka

TKPBITHE HOBOW 3neMeHTapHOMN 4a-

CTHLBI NOCTABHAO (HINKOB-TEOPETH-
KOB B NOJIOKEHHE MEXaHHKa, ¥ KOTOporo
noce cbopKkH MalIHHBI OCTANACH STHIIHAS
OETalb.

OTa n3eTa-yacTHuUa, OTKPbITas GH3H-
kamu 13 opranunsaumn DESY (Deutsches
Elektronen-Synchrotron), ve Osin1a npen-
CKa3saHa Teopueil, Mo3aToMy ee 06Hapyxe-
HHE MOXKET B IHAYUTENbHON Mepe HiMe-
HHTb CYUIECTBYIOUIHE TPENCTABJICHUA O
cTpoenus Bewlectsa. I'pynna, kotopoit
pykosoaunu 3. bnym n3 Crandopackoro
yckoputensHoro uentpa (SLAC) wu
I'. Buuneitn, paborarowmit 8 DESY, 06-
HAPYKHH O3eTa-4acTHIly, HCCNEays pac-
nan MICHIOH-MEe30Ha.

Macca HIICHJIOH-ME€30HAa JKBHBAIEHTHA
IHEPTHH, paBHO# npuénu3INTENnbHO
9,5 I'3B (MunnuapaoB 3neKTPOHBOBT).
B HeKOTOpLIX clyuasx nNpH ero pacnane
obpasossiBanca doToH ¢ IHeprued
~ 1,1 3B n nusens apyiux yacriu, Ko-
TOpbIE, NO-BHAMMOMY, MNPEACTaBNAIOT
coDoii NnpoayKThI pacnana KOpoTKOKHMBY-
L1ero «KOMnansoHa» GoToHa. ITOT KOM-
naHLOH, Macca KOToporo pasxa 8,3 3B,
M €CTh [13eTa-yacTHla.

Bbi/10 BBICKA3aHO NPEANONOKEHHE, HTO
ITO XMITCOBCKas 4acTHuUa, CyLUeCTBOBa-
Hue KoTopoil 6bino npeackasano 1. Xur-
rcoM u3 3auubyprckoro yHueepcuTeTa.
XHITCOBCKas 4acTHUA HIPaeT BaXHYIO
posnb B OOBENAWHEHHOI TEOPHH 3EKTPO-
MArHUTHOIO 1 C."I360I'0 Biannmoneiicrenii.
OnHaKo XapakTepHCTHKY A3eTa-4acTHL
HC COBCEM COBMANAKOT ¢ XapaKTepHCTHKa-
MM XHITCOBCKON yacTuibl. YT10o6bl OKOH-
4aTenbHO YCTAHOBHTL MpHpOAY [d3eTa-
YacTHibl, HEOBXOAUMBI AdnbHeillline uc-
CNeJOBAHMS.

3nekTpoH
MpoCNywnBaeTcs...

O3JAH TpaH3HCTOP, HACTOMLKO YYB-

CTBUTENbHBIA, 4YTO cnocoben «cnbl-
WaTb» OOWH-EAHWHCTBEHHLIN 3MEKTPOH.
1ot kpoxoTHsifl npubop ¢ paimepamu
1 x 0,1 mem sroronacn gupmoit AT&T
Bell Laboratories. Ero HaznaueHue — no-
MOYb HCCIEAOBATENAM MPH H3YYCHHH AB-
JIEHHA 3aXBaTa MMEKTPOHOB JIOBYLLIKAMH B
KPEMHHMEBBIX YHNAX — MHHHATIOPHBIX
KPHCTA/I/IHYECKUX 3/IeMEeHTax, U3 KOTO-
PbIX 0ENaKT TPAHIHCTOPBI.

DNEeKTPOH, ABWKYIUNICA B TPAH3IHCTO-
Pe€ 10 KPHCTAJIIMMECKOH pelleTKe, MOXKeT
3axXBaThIBATLCA NeeKTaMH CTPYKTYDbI.
Korpa anekTpoHBI 3aXBaTLIBAKOTCA W 3a-
TEM CHOBa BbiCBODOXKIAIOTCH, BOIHHKAET
HU3KOYACTOTHBIA WyYM, KOTOp.IH co3na-
€T MOMeXH B TPAH3HCTOpE.

Mo muenunio V. Ckonona, unena rpyn-
nbi, pa3lpaboTasiieil HOBbIH BBICOKOYYB-

CTBUTENLHBIN TpaH3uCTOp, nocaeaHuii
MO3BOJINET AETANLHO BbISICHWTL, YTO MNMpO-
HCXOOWT ¢ ONHHM 3/IEKTPOHOM B JIOBYLLIKE,

IKCNEPUMEHTBI NOATBEPAUIIH MPEAno-
JIOXKEHHE O TOM, 4TO B 3TOM TPaH3HCTOpE
NOBYLUKH PAcriofIOxKeHbl BOAH3H IrpaHiLbl
pasnena Mexay KpeMHHEM W OKHMCIIOM.
Briepesie 6b1511 H3IMEpEHbI TAKKE PACCTO-
SAHWE OT NOBYILEK 10 YKAa3aHHONA rpaHulis
pasgena W JHeprud 3aXBauye€HHBIX IJEK-
TpoHOB. [anbHeflline HCcnenOBaHHA
TpPaH3HCTOpa, BEPOATHO, NO3BOMAT pa3-
paboTaTbh TEXHOMOIMIO H3ITOTOBIEHUA
Oonee coseplUEHHBIX TONYNPOBOIHHKO-
BbIX MHKPOCXEM.

Gonbwe Bcero
cTpagaioT ot 60n1e3Hen
Heumyumne

JIVBUHA cnana, rakoro, nanpusep,

KaKiinm 6!:'!!1&1 OXHBAMCHA  IRKOHOMIIRA
CLIA B 1981—1982 rr., Bbipaxaercs
OOBIYHO B IKOHOMMYECKHX MOKa3aTenax,
OIIHAKO HEKOTOPBIC NOCMENCTBHA IKOHO-
MHUYECKOTO KpH3HCA NPOABMAAIOTCA HE B
chepe IKOHOMHKH, a B chepe MeOHLIHHBIL.
TMocne ka)aoro 3KOHOMHUYECKOTO cnana
300POBbLE KAK OTAENBHBIX TPAXIAAH, TAK K
oOuiecTea B LUETOM yXyallaeTcs.

CornacHo HccnenoBaHWIO, MPOBENCH-
HoMmy M. BpenHepom Ha dakynbTeTe -
rHEHbI B 31PaBOOXpaHEHHA Y HHBEpPCHTE-
Ta [wonca Tonkunca (Bantumop,
wt. M3apunenn), B nocnenHue aecaTue-
THR KaKaoe ypennueHuwe obuwero ymcna
BespaboTHbix Ha 1% Bneuer 3a coboil
poct oblueit cMepTHOCTH Ha 1,2%.

B uccnenopanuu bpenHHepa, OcyilecT-
BNEHHOM 1O 3aka3y OObenuHeHHON 3KO-
nomitdeckoii konuecin Konrpeeea CLIA,
MCMOIb30BaHbl IKOHOMHYECKHE noKasa-
TEAW M AaHHBIE O COCTOAHHHM 3M0POBBA
aMmepuKanues 3a nepyon ¢ 1950 no 1980 r.,
bpeHHep ¥ €ro KOJUert npoaHain3uposa-
S M3MEHEHHWA, KOTOPBIE MpeTepnent 3a
TPH AeCATHIETHA ypoBeHs GeapaboTuub
W Opyrue 3KOHOMHYECKHE MNOKaszaTens,
BKIIO4As MAJeHHe YPOBHA NENOBOH ak-
THBHOCTH W pasMep A0XOA0B Ha NyLUy Ha-
ceneHus. DKOHOMHYECKas HeycToliuu-
BOCTh pAaccMaTpHBanach ¢ TOYKH 3PEHHA
ee Bosneiicriig Ha obOwMi  ypoBeHb
CMEPTHOCTH, YHCAO CMEPTHBIX Cny4yaes
OT CEpPAEYHO-COCYANHCTBIX H MOYEHHbIX 3a~
Oonesannil, K03(pdHUMEHT nNEPBHYHBbIX
obpalennii 3a NOMOLLBIO B ICHXHATPHYE-
ckHe GonbHMUBI, uYHcIO camoybuiicTs,
obuunanbHelil YPOBEHb (3apErHCTpPHPO-
BaHHON) NPECTYNHOCTH H HAa YHCIO
youiicTs.

Wccnenosateny ycTaHOBHAN, Y4TO ypO-
BeHb Ge3paboTHlbl TECHO CBA3AH C KaX-
IbIM MOKa3jaTeNeM MEeAHLHHCKOH MITH cO-
uuansHoil natonoruu. Momumo Toro,
noseleHHe Ge3paboTHbl BEYET 3a CO-

81

Ooii pocT 06lIero ypoBHS CMEPTHOCTH.
Veenuuenne uncna Gespaborubix Ha 10%
NPUBOINT K TOMY, yTo Ha 1,7% OGonsblue
nwoaei yMHpaeT oOT CepAeYHO-COCYAMC-
ThIX ¥ noyeunsix 3abonesanuit (s 1980 r.
B Coennnennbix LlTatax AMepuku 3ape-
FUCTPHPOBAHO 0K0A0 17 ThIC. CMEPTHBIX
cllyyaeB OT Takoro poaa Gone3weii), Ha
0,7% DONBIIC KOHYUHOT AL CAMO-
YOIICTBOM (OK0.10 200 10101101 1 CALHBIN
camoybniicTs), Ha 4,2% Bo3pacTaeT 4YMC-
J10 TeX, KTO nonaaaeT B NCHXHATPHYECKHE
neyedHULbI (OKOMO 6 ThIC. HOBBIX [YLLIEB-
HOBGONBHBIX), HA 4% NOBBLILIACTCA YHCIO
apecToB (npumepHo 400 ThbIC. apecTOBaH-
HBIX).

MenouuHHCKHE W couMalbHBIE MO-
C/IECTBHA CNana CKa3blBatOTCs HA NPOTH-
WEHHH N0BOMBHO IHAYHTENBHOTO NEPHO-
Ia BPEMEHH MOCAE MEPBLIX MPHIHAKOB

-~ Mup
- npediaraent.

‘ b. Kapacou

OCHOBBGI
SAMBEPHUONOTUNN
NOMNJ3TTEHY
| B nByx Tomax
Tepesoa ¢ aurnuiickoro

Knura b. MNatresa «3mGpuono- |
rua 4enoeeka» (M.: MepguuuHa,
1958) xopowo u3BecTHa cneyuanu-
ctam. B HoeOR chyHpameHTanbHOM
MOHOrpadomM paccMoTpeHbl npeg- |
MET, METOAb! W 3afauun IMBpPUONo-
FAKW, penpoaykKTUBHaAR CUCTEMAZ,
OCHOBHbIE CTAAWM 3MOPNOHANBLHO-
ro pa3ssvTUA, pPasBUTHE HEPBHOW
CUCTEMbI, OpPraHoB 4YyBCTB, nNulle-
BapUTENbHOM, pbixatensHom, |
cepaeyHo-cocyaucTon U MoYeno-
noeo@ cucTeM. B npunoxxenuu ga-
Hbl Matepuanbl O passuTUKM Kypu-
Horo ambBpuoHa B nepwopg ot 18
4yacos go 4 gHen.

MNpepHasHauyeHa gns aMOpuo- |
noroB, rWMCTONOroB, TIEHEeTUKOB,
GuMonoroe passuTuA, Bpaven, AnA
CTYQEeHTOB, acnMpaHToB U Npeno-
pasatenen 6MONOrMYECKUX Cneyu-
ansHoCTen.

1983, Tom 1, 28 n. Liena 3p. 10k.
{ Tom. 2, 32 n. Llena 3p. 50x.
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‘ 3. KopHuw-boyoeH

' OCHOBbI
MATEMATUKH
ANA BUOXNWMUKOB
INepeson ¢ aHrNHACKOTO

OyeHb KpaTKo, HO BMECTE C TEM AC-
HO W BOCTYMHO WM3NOXEeHbl OCHOB-
Hbl€ NOHATUA U CMMBONbI MaTemMa-
TWUKKY, CBOMCTBA 9KCNOHEHUWanb-
HOM W norapudMUUECKOn MYHK-
| UM, OCHOBbI AUdicbepeHLManbHo-
ro U UHTErpansHoOro UCHUCNEHWSA,
4yacTHbie npoussogHble. Marema-
TUYECKWIA MaTepuan UAnCcTpUpy-
€TCHA KOHKDETHbLIMK NPUMEPaMK U3
obnacTu BUOXKUMUK, KaKfan rnasa
3aKaH4YMBAETCA 3afadamu Ans ca-
MOCTORTENLHOrO pelleHuns.

Ona GMOXMMWKOB, XUMWUKOB W
6GUONOros, UCNONbL3YIOWWX MaTeMa-
TUYECKUI annapar B CBOMX uccne-
AOBAHMAX.

1984, 7 n. Llena 60 k.

3OHOWPOBAHMWUE

B METEOPONOIUMW,

OKEAHOTPA®UMWU
MrMagrPonorunu
INepeson ¢ anrnuAckoro

WManaraoTtcA npobGnemsl, OTHOCSH-
WUEeCH K OpraHvMsaLuv u nposege-
HUIo HaBnogeHun, o6paboTke AaH-
| HbIX W WHTEpNpeTayuu pesynbta- |
| TOB AMCTaHLUMOHHOro 30HAWPOBA-
| HWA 3eMnu M3 KoCMOCa. SHauuTenb-
| HOE BHMMaHMWE yAeneHo npumexe-

HWIO COBPEeMEeHHbIX CPefAcTB Bbl-
YUCNUTENLHON TEXHWKKM ONA 3THUX
| uenewn. MpUBOAWMbIA CMPaBOYHbLIA
i maTtepuan faeT BO3MOXHOCTb WMC-

Nnonb3oBaTh KHWIy Kak pyKkoBog-
| CTBO MPW PEWeHUN NPaKTUHECKMX
3apaq.

Ans wHXeHepoe, acrNMpaHToB K
CTYAEHTOB CTapWWX KypcoB COOT-
BETCTBYIOUMX CEeynansHOCTEN BY-
308B.

1984, 41 n. Llena 4 p. 40 x.

 IWCTAHUMOHHOE |

IKOHOMHYECKOro LWoKa. bBonbLIHHCTBO
KPH3HCOB XapakTEePH3YETCH HalnHyHeM
TPeX «MHKOBLIX» CTAaauii: nepeas — Ha-
yanbHbBIA 3TaN cnaiga, BIVIOTH 10 NOCTH-
WKeHHs caMOoil HWIKOI TOYKH IKOHOMHYE-
CKOTO ynanka; BTOpas — Ba-TPH roaa
CNyCTA Mocie Toro, Kak KpHBas KpH3HCca
IOCTHIId camMoil HH3KO# OTMETKH; Tpe-
TbA — 7—15 neT cnycTa nocne A0CTHKE-
HHA «IHA» IKOHOMHYECKOH mponacTH.

Ha nepBoili cTanu# 3KOHOMHYECKOTO
KpH3Hca y Jloaeit ¢ XpoHn4eckumn 3abo-
neBaHHAMM NPOHCXOAHT uX obocTpenue,
4TO MPHBOAWT K MOBBILIEHHID CMEPTHO-
cti. JlBe nocneayioliue cCTanHH Xapak-
TEPHbI TE€M, YTO Y NKodeil, 3aTPOHYTHIX
KPU3HCOM, MHOrHe Bone3Hu cTaHOBATCH
XPOHHYECKHMH.

Ecnu  pe3knii poct Ge3paboTuusl,
uMmeBlIHil Mecto B 1981—1982 rr., pac-
CMOTpPETh ¢ Y4€TOM Pe3ynbTaTOB HCCle-
nosanus M. BpeHHepa, TO nomy4MTCH,
YTO 3TOT POCT BBIJIH/ICH KAK MHHHMYM B
75 ThIC. [AONOMHHTENBHBIX  CMEPTER.
Kpome Toro, B caMbiX HeOnaronpHsTHBIX
¢ TOUKH 3peHHA 3apaBooXxpaHenns obeTo-
ATENbCTBAX OKa3bIBAFOTCS KakK pa3 Te, KTO
MEHee Bcero cnocobeH NpOTHBOCTOATH
3THM OBCTOATENBCTBAM: TPYNNBI HACEE-
HHA ¢ HH3KHM JOXOI0M H HAlHOHAILHbIE
MEHBUIHHCTBA.

Haxe B nepwonbl GnaronpusTHOrO
pasBHTHA IKOHOMHKH T€, KTO NpHHAaMe-
WHT K Pa3/IMYHBLIM IPYNNAaM HACceeHHs C
HH3KHMH 10X01aMH, CTPAaakoT OT CTpec-
ca, NA0XOro NUTaHKs W HEYIOBNETBOPH-
TeNbLHOrO MEANWLMHCKOTO OOCTY )KHBAHHA,
yTO, Kak 3ameuaer bpenHep, Breuer 3a
coboii  yeenuuenue 3aboneBaeMOCTH.
IKOHOMHYECKHE HEYPAIHLBI OYEHB YACTO
yrnybnstOoT HEPABEHCTBO YCMOBHI, B KO-
TOpbiX *KHBYT Genubie 1 Gorareie. Takum
o6pa3om, HET HUYEro YAHBHTENBHOrO B
TOM, 4TO yBETHYCHHE YKHc1a Hanbonee TA-
wenbix 3abonepannii HAXOOHTCA B TECHOH
cBs3M ¢ yraybneHueM coUHanbHOTO Hepa-
BEHCTBA.

Hanpumep, 3KOHOMHYECKHM NOKa3aTe-
neM, caMmbiM HenocpeacTBeHHbIM obpa-
30M YBS3aHHbIM C HHC/IOM THOPEMHbBIX 3a-
KJIHOUEHH, ABIAETCA COOTHOLLEHHE MEX-
ay yposHem Ge3paboTHLbI Cpeol HETPH-
TAHCKOTO MYXCKOrO HaceleHHA H YpOB-
HeM OGe3paboTuusl cpeau MyX4uuH c Oe-
AbIM LBETOM KOXH — 4eM 0osblle Heco-
OTBETCTBHE, TEM Bbille 00llee YHCIO TH-
peMmHbIX 3akmwoueHuit. [lokaszatenem,
NPAMO CBA3AHHBIM ¢ YHCIOM YOuiicTB, fAB-
NAETCA COOTHOLUEHHE MEXOY YPOBHEM
6e3paboThubl cpeay My K4HMH B BO3pacTe
ot 15 no 24 ner v 06KM yposHeM Bespa-
BoTHUBI.

B uccnenoBaHny BbICKa3bliBAETCH Npea-
NONOKEHHE, UTO COKPALLEHHE aCCHIHOBA-
HHil HA couManbHbIE MPOrPaMMbl, NPOBe-
neHHoe anmuuucTpauwueii Peiirana, Bo3-
MOJXHO, elle Hosee yCHINIO HeraTHBHOE
803€iCTBHE HEIaBHErO IKOHOMHYECKOro
cnaga Ha COCTOSHME 3IA0POBbS HEHMY-
imux. YCTaAOBNEHO, YTO COKpalleHHe
pa3MepPOB BBINJAT HY XA WHMCH CEMbAM

C'IETbMH TIPHBENO K HE3aMEUTHTEMBEHOMY
POCTY YPOBHA NETCKON CMEPTHOCTH.

PaHHAR guarHocTyka paka

A PAHHUX cTaauax cBOero paiBuTHA

pakoBas OnyXoJib MPEACTABIIAET CO-
©Ooil BHauane Bcero OAHY 3/I0KAYECTBEH-
HYI0 TpaHchOpMHPOBAHHYIO KITETKY, a 3a-
TeM MHKPOCKONHYECKOE CKOTUTEHHE TAKHX
e KneTok, 00pa3oBaBlLUNXCA B Pe3y/IbTa-
Te neneHus ToH ucxonHo# knetku. Ecin
OBl cywecTBOBan Cnocob nHarHoCTHPO-
BATh ONYXOJib HA 3TOM 3Tarne, ee YAananu
Obl M3 OpraHH3Ma 4YesoBeKa Npexne, Yem
OHa NPEBPATHTCA B CEPLEIHYIO YTPO3Y ero
310POBLIO ¥ KHIHH.

Pabora, onybnukoBaHHas HeNaBHO B
«New England Journal of Medicine»
®. Monnodckd u €ro KoJuieramm M3
LlenTpa no u3yuennto paka B oxc-Yeiice
# BHCTapOBCKOrO HHCTHTYTA aHATOMMH H
OuONoruK, CBHAETENLCTBYET O TOM, 4TO
BbISIBIICHHE ONMYXOMH HA CaMbIX PaHHHX
CTANMAX €€ Pa3IBHTHS MOKET B HEIANIEKOM
ByayuieM BOHTH B OOBIYHYIO NPAKTHKY
OWArHOCTHKH pakoBeiX 3abonesanmii. C
NOMOIIBK MOHOKJIOHANBHLIX AHTHTEN
Monaodck ¢ COTPYAHMKAMH yaAnoch
obBHApYXHTE MHKDOCKOIHYECKHE METa-
¢Ta3bl B nHMbaTHUECKHX y3nax bosibHOro
PaKOM TOJICTOTO KHLUEYHHKA.

IMockonbKy MOHOKJIOHA/IbHBIE AHTHTE-
na crneunGHYecKH CBA3LIBAIOTCA JIHIUL C
onpeneieHHbiM aHTHIEHOM  KJIETOYHOI
NOBEPXHOCTH, HX MOXHO HCMONbL3OBaTh
ans obHapyKeHus KJIeTOK, KOTOphIE He-
¢yT Takoil anTured. Monnodckn M ero
KOMNerH BOCTONb30BANMCE  MOHOKNO-
HaNbHBIMH AaHTHTENAMH K AaHTHICHY,
CBOICTBEHHOMY MOBEPXHOCTH KJIETOK pa-
KOBO# ONyX0/H, BO3HHKaKOIei Ha rpaHn-
ue 060A04YHON ¥ NPAMOIN KHILOK («KOJ0-
PEKTANbLHOW KapuHHOMBI»). AHTHTENa
MOMETHIIH PAAHOAKTHBHBIM HOIOM H BBE-
W BHYTpHBEHHO GonbHoMy. OKazanocs,
4TO YaCTh MEYEHbIX AHTHTE/ HaKarTHBa-
nack B nMMGbaTHYECKHX y3aax 6oIbHOrO.
I1py BHELIHEM OCMOTPE H [1aXKe NPH PeHT-
reHoBcKoM obcnenoBaniy He Oblno 0bHa-
PYKEHO Kakux-1ub0o OTKNoHeHHi OT HOp-
Mbl. OOHAKO KOrga XWpypru yaajuin
OOuH K3 NHMbAaTHUYECKHX Y3JI0B B HCCne-
JIOBAITH €70 NOJ MUKPOCKOIOM, B HEM Dbi-
JIH BbISIBJIEHB! OMNYXONEBbIE KIETKH.

C nOMOILBIK MOHOKNIOHANTBHBLIX AHTH-
TEN MOXHO NMPOBOAMTL AHATHOCTHKY pa-
Ka 1 6e3 BBeNEeHHS PAIHOAKTHBHBIX npe-
napaTos B opranusm GoneHoro. JocTa-
TOYHO CHENATh COOTBETCTBYIOWINI aHa-
nu3 kpoBu. B npobupky ¢ npobo# kpoeu
nalueHTa 100aBNA0T aHTHTENA K OMYyX0-
NIEBbIM AHTHIEHAM; aHTHTeNa, CBA3AB-
WHECH ¢ HuMHM, ODHApYXKHBAIOT MNyTeM
GunbTPauHH B aHanK3a cbIBOPOTKH. Be-
poATHO, yxke ckopo B CLIA B pacnopsixe-
HuHM Bpayeit OyayT cneuuanbHbie HAGOPLI
nns nonobHON OWArHOCTHKH 3J/I0Ka4ecT-
BEHHBIX ONYXOJIEH.

OCHOBHOE NpPensATCTBHE HA NYTH K LIH-
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POKOMY MPHMEHEHHIO MOHOKJIOHANBHBIX
aHTHTEN 3aK/IOYAETCH B TOM, YTO MX NO-
ny4eHHe npenactaenser coboli oyeHb He-
npocTyio 3anady. CrHauana Mbiwell UM-
MYHH3HDYIOT PakOBbIMH KJIETKAMH TOrO
HIH MHOrO THNa, 3aTeM M3 KUBOTHBLIX
suifienaoT B-nuMbouHTE! (3TH KIETKH H
NPOAYLHPYIOT aHTHTENA) U C/THBAKOT HX C
MHETOMHBIMH K/leTKaMH (feccMepTHBIMH
ONYXONEeBLIMH KJIETKAMH), B PE3ynbTaTe
4ero Mojy4arTcs Tak Ha3blBAEMbIE TH-
6punomel. Bee rubpuoomMsl HCCREnYIOT,
NbITAACL BBHIABHTL TE€ U3 HHX, KOTOpbIEe
CHHTE3HDPYIOT AHTHUTENA, CBA3LIBAIOLIHE-
Cf C aHTHreHOM-MHLeHblo. M3 Taxkux
KJIETOK BLIPALHBAOT OTAE/ILHBIE KJIOHHI.
HCKOTODbIE AHTHTENa M3 Yucna B3auMo-
OefiCTBYIOLUHX C OMyXOJIEBLIMH KJIETKa-
MH, MOFYT CNy4ailHO CBA3AaThCA C HOp-
MaIbEHLIMH KJIETKaMH, NO3TOMY Kaxioe
AHTHTENO HeoDXONMMO NPOBEPHTHL Ha
CreuH(HUIHOCTL MO OTHOLLEHHIO K 3/I0Ka-
4YecTBEHHLIM KneTkaM. Kpome Toro, a-
THTena MoryT obnanarb M C/IMLUIKOM Bbi-
coxoif crneumdHYHOCTBIO — TOrAa OHH
CBA3LIBAIOTCA C ONYXONEBLIMH KJIETKAMH
TONBLKO ONHOTO Yenonexa. [Tonyuenue xo-
POLLEro KI0Ha MOXET 3aHATHL HECKONBLKO
neT.
IMpeanoxeHHsI METON AHATHOCTHKH
onyxoJeil no3sonAeT 00HApYKUBATH 3710-
KauecTBeHHbie HoBooOpaszoBaHusa, BO-
MEPBbLIX, HA CAMBIX paHHHX CTAOHAX, KOT-
1a y 4Ye/IOBEKA €Ll HET HHKAKHX BHELIHHX
MpH3HAKOB 3a00/IeBanns, a BO-BTOPLIX, ¥
BONbLHBIX, KOTOPbIE MEPEHECIH ONEPALIHIO
H CYLIECTBYET ONACHOCTL MOMABIEHHA ¥
HHX MeTacTa3os. [Tpu TakoM cnocobe 0b-
crenoBaHMA BO3HHKAET, OOHAKO, H CEPb-
eanasa npobnema. CuuTaercd, 4TO HMM-
MYHHas CHCTeMa OpraHM3Ma camMa «y3Ha-
€T» 3JI0KaYeCTBEHHBIE KJIETKH H pa3pylia-
eT ux. Ecnu ke npoBecTH NHArHOCTHKY
paka, a 3aTeM NMPHCTYNHTL K JIEYEHHIO 10

TOro, Kak cobcTeeHHas HMMYHHas CHCTE-

Ma opraHHima BimounTea B 6opsby, To
MOKET MONMYYHTECA TaK, YTO YEI0OBeK, KO-
TOPbLIli CBOMMH CHIIaMH cripaBusica Oml ¢
Gonesnbio, OyneT NoONBEPrHyT BpeAHOMY
XHMHO- WIH PaJHOTEPaneBTHYECKOMY
BO3EHCTBUIO, @ TO W XHPYPrHYECKOMY
BMELLIATENBLCTRY.

[anakTnyeckoe guHamo

ALlIA TanaxTuka — Mneunsiit [Tyt —

NO-BHAMMOMY, TEHEPHPYET OUTONLHOE
marHutHoe mone. @. KOced-3ame wu
. Yanc w3 Konymbuiickoro yHHBEpCH-
TeTa coBMecTHO ¢ M. Moppucom u3 Ka-
nudopHHiickoro yHueepcuTera B Jloc-
Anmxkenece coobumny B xypHane «Natu-
re», 4To B obnactu uenTpa NanakTuku B
panHonuWana3oHe Habmronaercs ayra, co-
CTOALLIAR W3 HENPEPLIBHLIX BOJIOKOH. 3Ta
nyra pacnonoxena sOmusum Crpensua
A — OrpOMHOr0 CJOXHOTO 0OBEKTa,
BO3MOKHO COJEPKALIero YepHyIo AbIpYy.
HenpepuiBHbie BOJIOKHA OYTH OTHOENEHBI
Opyr OT Opyra TEMHBLIMHM MONMOCAMH H

NPOCTHPAIOTCA HAa PAaCCTOSHHE HE MeHee
130 cB. meT; KaxI0e BOJIOKHO HMEET TOJ-
LHHY BCero 3 cB. roaa (cM. HHXKe KapTy B
YCJIOBHBIX LIBETaX).

HUmerorca nea HaOmonatensHuix dax-
Ta, KOTOPhIE BCENAKT YBEPEHHOCTh, YTO
BOJIOKHa OOpDHCOBBLIBAIOT CHMIOBLIE THHHH
TajlakTHYeCKOTO MarHMTHOrO monsa. Bo-
NepBbIX, MO C/NOBaM MCcrenoBaTeneit,
ayra — 370 «ABHO (M3HYecKn eguHOe
ABNeHHE», BO-BTOpPBLIX, B OBYX TOYKax
BIO/Ib BOJIOKOH 3HAYMTE/NbHAs [H0MA pa-
IHOM3JTYYEHHS MONSPH30BaHa: HarnpasJie-
HHue Konebauuil BEKTOpa 3/IeKTPHYECKOrO
MOMs MPHMEPHO TIEPNEHOHKY/IAPHO OCH
BOJIOKOH. [lonapu3auus xapakrepHa ans
CHHXPOTPOHHOIO H3NyYeHHs, co3jnasae-
MOTI'0 JIEKTPOHAMM, KOTOpLIE 3aXBaucHbI
MarHHTHLIM nonemM u obpamaroTcs BO-
KPYT CHIOBBIX JIHHHHA,

Ecnu Takoe McTonkosanue Habmone-
Huit BepHo, 10 Oced-3ane, Yanc u Mop-
PHC TIONYMHIIH NEPBOE CBHAETENLCTBO TO-
ro, 4to Ianaktuka nomobuo Conuuy,
3eMrie ¥ HEKOTOPLIM nJlaHeTam obnanaer
THNOMBHBIM MArHHTHLIM TNOIEM. 86{)0‘
SITHO, TANaKTHYeCKOe MarHMTHOe mone,
TaK e Kak H 3TH MOoNA, CO3IaH0 MeXaHH3-
MOM [IHHaMO.

IMouemy ke Takoil HHTEpecHsIH 0OBEKT
B XOpOLIO H3ydyeHHOH oOmacTH Heba He
Obin  oTkpeIT pasbiie? [lo MHEHMIO
Oceda-3ane, HenoCTaTKOM NPEOLIAYILMX

Habmonenuit, nposenennsix 8 Hunepnan-
nax, 6e10 cnumKkoM Gonbllioe yaaneHHe
TeecKoNnoB Apyr ot apyra. Takas ycrta-
HOBKa NO3BONAET pa3nH4YaThk MEJIKHE [€-
TalH, HO MOXKET HCKa3uTh OOLUYIO KapTH-
Hy (Ha co3naBaeMblX €0 H30OpakeHHAX,
HITH KapTax, BHOHb] IcpeBbA, HO HE BHAHO
neca). IToaToMy cq4MTANOCE, YTO pagHo-
CBEYEHME CO3JaeT He Ayra, a MHOTO [IMC-
KPETHBIX HCTOYHHKOB — 00nakoB BOOO-
pona, MOHH30BaHHOrO ynbTpadwuonero-
BbIM H3JTYYECHHEM MONOOBLIX MACCHBHBIX
3B€3[l, PAacNONOXXeHHbIX BHYTPH 3THX 00-
nakos. (Takoe Tennoeoe paauoCBeYEHHE
OOMKHO OBITh HEMONAPH3OBAHHLIM).

Kced-3ane, Yauc 1 Moppuc Hcnpasu-
nH «OnM30pPYKOCTL» HHCTPYMEHTA, YCTa-
HOBHB 27 panuoTeneckonos 00sbLIO#H aH-
TeHHo# peweTku (VLA) B Heio-Mexkcuko
OBYMSA Pa3zNH4YHbLIMH cnocobamu: mo on-
HO#t cxeMe paccTosHRKe Mexay noboit na-
poit HHCTPYMEHTOB cocTaBnano 11 kM, a
N0 ApYro#i — BCEro JIHIlbL OKOJIO OHOTO
KH/IOMETpa. 2Ta YCTAHOBKA, HACTPOEH-
Hag Ha HAY BonHel 20 cM, co3maeT Kap-
TY ralakTH4YecKoro HeHTpa Kak B 6onb-
[IHX, TaK H B ManbIX MacwuTabax.

ﬂaﬂbHEﬁlllllB HcenenoBaHHuAa MOryT no-
Ka3aTh, VYHHMK&IbHbI JIM MAarHHTHbIE
ceofictea Mneunoro IlyTH, wiH e Opy-
rHe FaJlakKTHKH TOXE TeHepHpYyioT cob-
CTBEHHbIE MONA.

Kapma paduousaysenus yenwmpa Iaraxmuru na Oaure soansi 20 cm, noxaisiearowas obsexm
Cmpeney A u 6010KkHa, 2EHEPUPYEMBIE 2ANAKTMUYECKUM MAZHUMHBIM NOAEM
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(CrosgHKa 103 THEIEeTHUKOBOTO
nepuona B [0xuaom Ynmm

Okono 13 Teic. net Ha3ag B necax KOxHoro Yunum
CylyecTBOBa/O NnpoLyBeTalolee rnoceneHume.
bnarofaps xopouweun coxpaHHOCTN CTOSHKMU

npousBefeHHbIe Ha Hell PacKornKu rno3Bonunmn cgenarb BbiBOJ,
YTO KynbTypa B 3MoXxy nnencroyeHa
Obina B HoBoMm CBeTe HaMHOro Bblle, 4eMm npegnonarani paHee

BHAPYXXEHHUE cnegoB mno3aHe-

nnelcToLeHOBOro MOCENeHHs B

MonTe-Bepae, B necax OxxHoro YUn-
NiM, Dano BO3IMOXHOCTHL A0 Menbyaliunx
petaneif BOCCO3OaTh KapTHHY JKH3HH
npepHelumx oburateneit Hosoro Ceera.
INMopa3uTensHoe w3obunue aptedakToB,
HallIEHHBIX HA 3TOH CTOAHKE, NO3BOJIAET
C JOCTaTO4YHLIM OCHOBAaHMEM CYIMTbL O
TOM, KakoBa ObiNia COLMA/ILHAA CHCTEMaA
ee oburareneit, kakofi TMN X03aliCTBA OHH
BE/IH M KakHMM BMAaMu paboT 3aHMMa-
THCh, 4TOOLI MPHCNOCOBHTBCA K NTECHBIM
YCNOBHAM XXH3HH B MOCNENENHHKOBLIH ne-
pHOI.

C moMOLULIO PanHOYTNIEpOAHOro aHa-
nHu3a JepeBa, KOCTH H YI/if, HalleHHbIX
Ha CTOsHKe, Obi/Na MOMy4yeHa CepHA OaTH-
poBOK, komebmiommxca Mexay 13 #u
12,5 ThiCc. NET OO0 HACTOALIETO BPEMEHH
(m.H.8.). [TOMHMO KaMeHHBIX H KOCTAHBIX
opyau#i, KoTopsie yacTo obHapyXuBaloT
Ha apeBHHx ctosHkax Hosoro Csera, B
MonTe-Bepe Hailinena Gorareiiiias v He
HMEIOILIAA PABHBIX KONJIEKLHS H3meuli u3
IepeBa H OCTaTKOB pacTeHuii. CpeaH Ha-
XOMOK M3 [lepeBa — OCHOBaHHA NOCTPOEK,
CaMeIX APEBHHX H3 BCeX HalineHHbIX B 06e-
HX 4acTAX AMEPHKAHCKOrO KOHTHHEHTA.
PacnonoxenHe 3THX MNOCTPOEK CBH/e-
TENBCTBYET O YETKOM pa3deneHHH Tpyaa
cpeau 4WieHoB nepBoOLITHON OBLUHHLI.
Kak nokxa3biBaeT aHanu3 OPraHH4ecKHX
OCTAaTKOB, XXHTEIH NHTAIHCL OOHILHO H
pa3noobpa3Ho, HO B MX PalHOHE Npeo6-
nanana B OCHOBHOM pacTHTe/bHas MHILA.
OTHOCHTENBLHO BBLICOKHI YPOBEHb COLM-
a/ILHOTO PA3BHTHA, IOCTHIHYThIN obuTa-
TEeNsAMH [APEBHEr0O NOCENIEHHA Ha TEPPHTO-
pun MonTe-Bepne, MOXKET CNYXHTh A0-
Ka3aTeNnbcTBOM Toro, 4to B Hosom Cae-
T€ KyNbTypa B 310Xy NO3IHEro naefcro-
ueHa Obina 3mauuTenwHo Gonee pa3eBu-
TOM, YeM Nnpeanonaran paHee.

lNpekpacHas COXpPaHHOCTL HEPEBA M
PacTHTENbHbIX MATEPHAJIOB, COLHANTbHAS
H IKOHOMHYECKAA CTPYKTypa coobuiect-
Ba, BOCCO3/1aTh KOTOPYIO MOMOraioT Hail-
JeHHbI€ MPeOMEThI, a Takxe camMo oDHa-

TOM 4. AUNXEWN

pYXeHHe CTOSHKH — BCE 3TO TECHO CBS-
3aHO ¢ reorpaduyecKHMH H KIHMaTHYe-
ckuMK ocobennocTaMu IOxHoro Ymms.
Crosnka MouTe-Bepae pacnonoxeHna s
LUEHTPpaJbHON [ONMHHE, oOonpeaenAroleH
naunmadT I0xuoro Yunu. Jonuua mpo-
CTHPAETCH C CEBEpA HA 0T, OHA OrpaHHYe-
Ha y3KO# nonocoi THxooxkeaHckoro nobe-
pekbA H HEBBICOKHMH npHOpE)KHbIMH
rOpHbIME XpebTaMH ¢ 3anana u BeICOKOH
Kopaunsepoll AHI ¢ BOCTOKA.

B 3noxy nne#icToueHa, 3aKOHYHBLIYIO-
ca mexay 10-M u 8-M ThICAYENETHAMM
[.H.B., JIEAHHKH OBHTATHCh BHH3 MO CKJIO-
HaMm AHI B LEHTPaNbHYK AOMHHY. OHM
HecnmM ¢ cobolt mecox, rpaBull ¥ KaMHH,
KOTOpble 10 Mepe MOTeIIeHHa KauMaTa
ocenajH Ha nopepxHocTH 3emiaH. Kpome
TOro, NMPOABMXEHHE NEOHWKA COMPOBO-
}KOanock 00pa3oBaHHeM BNAAMH H yTay6-
NIeHHH, YTO MOCNYKHMO npuuuHO#i obpa-
30BaHHA 3[€Ch MHOXeCTBa 03ep u bonoT.
B Ham g Gnaronaps uenoi ceTH pex
O3€pHbIE BOALl YCTPEMIIAKOTCA Ha 3aman,
K Tuxomy oxeany.

Ceronxsa B MouTe-Bepae n0OBOMLHO cy-
XO IETOM H XOJIOOHO, NOXIUTHBO 3HMOH.
BepoATHO, B MO3AHEM IeHcTOLEHE MO-
c/e OTCTYIUIEHHA NTEIHHKA KJIMMaT B 3TOH
MeCTHOCTH ObiJT NPHMEPHO TaKHM XK€, HO
HECKONbLKO Gonee XONMOOHLIM K BIAXKHBIM.

Tepputopusa eokpyr MonTe-Bepae no-
KDPbITA CMEILAHHBIMH flecaMH. B Teuenue
BCETO roja 3ech B H3061IHH MOXKHO Haii-
TH OpexH, Aroabl, GpykThl, chenobuuie
KNyOHH W covHBIE NMOOErH C NMUCTHAMH.
TyT BOAMTCA MENKas [H4Yb, NPECHOBOI-
Hble MOJUTIOCKH H pbifa. Henonanexy ot
MonTe-Bepne Ha Tuxookeanckom mobe-
pexee, B 60 KM K 3anany v 25 KM K 10ry ot
MIEHCTOUEHOBON CTOAHKH, BCTPEYAETCH
MHOMXECTBO ChenobOHBIX BUIOB MOpCKOH
KHBHOCTH. Bee 3TH MCTOUHMKH NULLK Obl-
TTH JOCTYIIHLI APEBHHM JTIONAM.

CTATKH nocenenns 6uumu norpebensl
B OeperoBeIX OT/I0XKEHHAX peukH YUuH-
uuyanu-Kpuk — Hebonbiuoro npuToxa
p. MayneuH. B cBoeM TeveHun Ynnumya-

84

nu-Kpuk npopesaeT Teppacy U3 Tpex cjio-
eB. Huxuult cnoit cocrour u3 rpyboro
MecKa H rpaBHs, OT/IOMKEHHLIX MexKay 45 1
20 Teic. met A.H.B. Han HuM pacmono-
JKeH c/iofl mecka ¥ MeNKoM ranbkH, NaTH-
pyemsiit 20—14 Teic. neT O.H.B. Bekope
Mocjie TOro Kak MpOH30LUI0 OT/IOXKEHHE
BTOPOTO Cfios, pedka Hauana npobusats
cebe nyThL CKBO3b TEppAacy; rpasHil U pe-
4YHbIE OT/OXEHHS BLICTHNAIOT €€ [OHO.
IMoBepx OBYX HHXHHX CJIOEB TEPpPAachl
pacnoNoxeH BepXHHil nnacT, cCOCTOALMHA
W3 CPaBHHUTENbHO HENABHHX MOYB.

M. Iuno, corpyauuk IOxHOro ymu-
pepcuteTa Yunu, ydacTBOBaBIIMI B Ha-
LUKX MCC/IEAOBAHMAX B KAYECTBE reojora,
H3yunn paiton MonTte-Bepae u npuiuen K
BBLIBOAY, YTO B T€ BpEMEHA, KOraa CTOAH-
Ka Gb11a o6uraema, Tonorpadus MecTHO-
CTH MaJIO YeM OT/THYANIACh OT HbIHELIHEH.
JBa HMXHHX cnosi Teppackl Obimu yxe
cthopmupopasbl. Yunuuyanu-Kpuk, y3-
Kas ¥ MeJTKas peyuka, He npeBbIana 4 M B
wupuHy H 0,5 M B rnybuny. Onsako, u3-
3a TOro 4ro kaumat Owin Oonee Bmax-
HbIM, GonoT, seposTHO, 610 Gonbiue,
Yem B HALUH OHH.

Iocne Toro kak obuTaTeny NOKUHYIH
CTOSAIHKY, Tonorpadus MecTHOCTH npe-
TEprnena H3IMEHEeHHA, KOTOPbIE OKa3alTHCh
BECbMa BbITOHBLIMH aid apxeonoros. Pe-
YyKa Hayana npoknansiBaTk cebe HOBOE
pyclo, a B TOM MECTe, ¢ HaXOMHIoCh
crapoe pycno u Oeperd, obpasosanocs
TopdhaHoe GONOTO U3 NOYBLI H HUIOLLMX
pacTHTensHbIX Matepuanos. OHO mnpe-
NATCTBOBAJIO NMPOHHKHOBEHHIO BO3YXa K
KYNLTYPHOMY CMOX0 H MOCIYXKHIIO OT/IHY-
HBIM CDEICTBOM JUIS COXPaHEHHA OpraHu-
YeCKHX OCTaTKOB. B KOHUE KOHLOB Gomno-
TO 3aMONHUIIO OCTABMIEHHOE PYCNO H M0-
KPbUIO BCHO TEPPUTOPHIC CTOSHKH.

B TeyeHne MHOTHX ThicaueneTuit YUnn-
yyyanu-KpHk ocrasanack B HOBOM pyciie,
HO B 1976 r. cHOBa M3MeHHNa cBoit Ber.
Booa moTekna no NmpexHeMY, 3aMojiHeH-
HOMY TOpdAHHKAMH pyciy, MacTHYHO 06-
HaXkuB crapeie Gepera peuxu u norpeben-
Hbl€ B HHX OCTATKy noceneHua. Onu Ouinu
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0BHapyKeHbl B TOM K€ roly apXeonort-
yeckoil akcnennumell KDXHOro yHHBEpCH-
TeTa Yunu B BaneausuH, roe A BO3Irnas-
nan Toraa paboTel, NpenycMOTpPEHHbIE
nporpaMmoii no auTpononoruu. Bmecre
CO MHOH H MOHMH KONJIEraMH BO BCEX CTa-
NHMSX PACcKONOK CTOAHKH MPHHHMAN yya-
crie M. Ban ge Mane, nupekTop Myses
HCTOPHH ¥ AHTPONONOT HH.

BrnocreaAcTBHH 4HCIO Y4acTHHKOB 3KC-
neavuuy Beipocno. B vee powny 32 cre-
LMANHCTa B Takux obnacTax 3HaHus, Xak
reonorus, DOTaHMKa H NANECOHTOJOTHA.
TMoTpebyeTca mo MeHbllell mepe eLle
O/IMH NMOJNeBO#t ce30H, YTOOL! NOMHOCTLIO
OnNpenenuTh rPaHtLibl NMOCETEHHA U BbIfAC-
HUTBb JETA/H €ro NIaHHPOBKH.

XOoTA [0 HACTOAILEro BPeMEHH Oblna

packonaHa JHILb YacThk CTOAHKH, pa3se-
nouHble wWypdsl, 3a/103KEHHBIE N0 ee ne-
pudepuH, NO3BONAIOT NPEANOJIOKHTD,
470 oflas NIoWAnb NOCENEHHN COCTaB-
nama 70 x 100 M. 3Ta TeppHTOpHS
(7000 M?) pasnensietcs peuxol Ynnunya-
nu-KpHK Ha ceBEepHYIO M HOXKHYIO YacTH.
PacKorKH NpoH3BONUIIHCE B OCHOBHOM Ha
ceBepHOM Depery peukH, OHaKo, Kak no-

OCHOBAHWE COOPYXEHWA, HanomuHawowero no copme
NTAYLIO FPYAHYIO KOCTL, COCTOANO U3 yTpamOGOBaHHOMQ Necka u
rpasua. MNo-eMagUMOMY, OHO CRYXXMNO ONOPOW ANA NONYKPYrno-
ro Kapkaca 13 Xepgewn, KOTOPbIA CBEpPXY HakpbiBanu WKypamu
MUBOTHbIX. Bo3gbilWeHWe B 3afjHen YaCTH CTPOEHMA COOTBETCT-
ByeT HeGonbWOoMy BbICTYNY rpyaHOR KOCTH. [lB€ ANMHHBLIE K30-
THYThIE «HOXKW» OrPaHMuMBAIOT MPOCTPAHCTBO, CRy>KUBLIEe
Bx0pA0M. Bce ocHoBaHMe gocturano 3,9 M B gnuHy 13 M B WMpK-
Hy (AnWHa cTpenku nepep Bxogom — 25 cMm). 3TO COOpy>KeHUe,

BEPOATHO, MUCNONb30BAN0CH Kak MECTO ANA pasgenku Tyu, 06-
paBoTKM WKYP, M3rOTOBMEHMA KAMEHHLIX OPYAWIA UMK OKa3aHUSA
MEAIMLIMHCKOM NOMOLYM YneHam oBwuHbl. MpocTpaKcTeo nepeg
OCHOBaHWEM ObiNo OrpaHUHEeHO BETKaMU, KAMHAMU 1 0BYrnue-
WWMMKCA BewecTeaMin. YTobkl 4oBPaTLCA A0 OCTATKOB 3TOrO
COOPY>KEHUR, KOTOPbIE NEXanu Ha reonorm4eckom cnoe, OTHo-
CAWEMCA K 20— 14-My ThICAYENETUIO A0 HACTORWEr0 BPEMEHM,
noHapgobunock CHATB HECKONbKO FOPM3OHTOB MOuskl Gonee
NO3QHEro NPOUCXOXAEHUA.
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APTEHTUHA ™
TUXHUA OKEAH

TUXHH OKEAH

3AM. AHKYL

p. HAKEAIYA

MOHTE-BEP[IE HaxopuTcA B gonuHe KOXHOro Yunm, KOTOpas C BOCTOKa OrpaHuyeHa
AHfamu, a ¢ 3anapga — NpubpeXXHbIMK ropamu. PacnpocTpaHeHo MHeHwe, YTo B KO-
HOW AMEPUWKE NOCTORHHLIE NOCENEHWA YENOBEKAa, IKOHOMMUKA KOTOPbIX OCHOBbIBaNach
Ha CeNbCKOM XO3AMCTBE MNu NoTpebneHn NPOAYKTOB MOPR, BriepBbie BOSHMKNM OKONO
6 TeiC. neT Hasag B LleHTpansHeix AHfax (sakpaweHHsi ywacrok cnesa). Ocegnoe no-
cenenve MoHTe-Bepge pacnono»xeHo ropasgo i0XKHee 3ToM 30HbI, a 06Hapy>KeHHbIe Ha
CTOfIHKE Haxogkw, Kak muHuMmyM, Ha 5000 neTt gpesHee aHgckux. XKuTtenu MoHTe-
Beppae, BO3MOXHO, NbITANMCh OQOMAWHMBATE PACTEHWA, XOTA HA 3TOT CHET HET ucHep-
neigaumx gokasatenscrs. Cygn no nMeiowMMcs gaHHbIM, OCenbin 06pa3 Ku3Hu pas-
BUBaNCA HE3aBMCUMO APYr OT Apyra B HECKONbKMX panoHax KOxHon AMepuku. MoHTe-
Beppge HaxoguTcA Ha YuHumyanu-Kpuk, HE6ONLWOM NPUTOKE peku MaynsuH (cnpasa).

Ka3blBalOT NpeaBapHTENbHbIE HCC/Ie10Ba-
HHSl, OCTATKH COOPYXeHH# COXpaHWIHCh
M Ha 10KHOM Gepery. [Tnomans ocHOBHO-
ro packona B ceBepHOH YacTH MOCeNeHHs
coctasuna 750 m%. Ona 6bina TIPOH3BOJIb~
HO pa3ie/ieHa Ha BOCTOYHYIO H 3aNlaIHylo
YacTH.

B BocTOYHOH 4acTH OOHapyXeHbI
ocTaTky 12 xunmum. Kak cBHOETENbCTBY-
€T KOHCTPYKLHA HX OCHOBaHuit, OHH OblTH
NPAMOYroNnsHeIMH. TIpH pacKonkKax Bbl-
AiBNIeH NOpa3suTenbHbil GakT: cTeHbl Xu-
JKHH COCIMHAIMChL OPYT ¢ Apyrom, obpa-
3ys [Ba CIONOIUHBIX Napa/uleNbHbIX pAna
wunmuwl. [Mpobusie mypdsl, 3an0xeHHbIE
B 3amagHoi yacTH ¥ Ha 10XHOM Gepery,
TFOBOPAT O TOM, MTO OCTATKH MHOroKa-
MEPHBIX MOCTPOEK COXPAaHHITHCL K TaM.

DYHOAMEHT XHIMLIA BbLIKIAALIBAJICA
H3 HeGonwuux Opesen u rpybo obpabo-
TAHHBIX /IOCOK M3 TBEPALIX MOPON JpeBe-
CHHBI. DTH AOCKH 3aKPENJIAINCH BPBITbI-
MH B 3emmo cronbamu. Cyna no ynas-
LUMM BeTKaM H 06IOMKaM BEPTHKAILHBIX
KOHCTPYKLUHi, OCTOBbI XHXKHH COOpYXa-
JIMCh U3 MECTHBIX NePEBLEB TBEPILIX MO-
poa. Boonb dyraamenTa npubiusuTens-
HO yepe3 Ka)<Abili METP CTOSIH CTBOMbI
MOJIOABIX [AE€PEBLEB, KOTOPLIE H Ompele-
NANK CcTeHb! Xunuiua. Bnaroaaps He-
cKonbkuM  HeDonewiMM  dparmeHTam
KaKoro-To mMaTepHana, COXpaHMBILEroCs
Ha KOHLAX YMAaBIIHX JKepaed u npeanono-

JKHTENbHO HAEHTHOHUHPOBAHHOTO Kak
OCTaTKH LUKYP XHBOTHBIX, MOXKHO cae-
naTh BBIBOM, 4TO CAMM CTEHBI AENaiuch
M3 HATAHYTBIX HA JKEpPOM LIKYP.

XKunuima BapsHpOBaNM MO pazMepam
or3 X 3Moo4 x 4,5 M, HO COXPaHAIH
HEH3MEHHBIH NPAMOYroONbHLIH  IUIaH
ctpoenusa. OBurarenu noMOB, BEPOATHO,
BXOOHMH B HHX, Pa3sagBHHYB CIY)KUBILHE
CTEeHaMH WIKYpbi. BHYTpH XHNHI1L Hafige-
HBEl KaMEHHbIe OpYOHf, PACTHTENbHEIC H
MHILEBbIE OCTATKH, }apoBHH — Hernybo-
KHe aAMbl, oOMa3aHHLle T/IHHOM, C MO-
MOLLLIO KOTOPBIX Moau 06orpesany Xu-
JKMHBI M Pa30OrpeBajH paHee MPHrOTOB-
JIEHHYHO MHLILY.

BUTATEJIHM XH10ro KOMILIEKCA rOTO-
BHIM NHILY COBMECTHO — 00 3TOM
CBHOETENLCTBYIOT nBa OonblumX ouara,
PACMONIONKEHHBIX CHAPYXH Nepen XHXKH-
HaMH H 3aHHMAKOILKX LEHTPaJILHOE NOMO-
eHHe. B pesynbTate (IOTAUHOHHOrO

- aHaJIH3a, NO3BOTHBLUETO OTAENHTE Opra-

HHYECKHE BELLECTBA OT 3€MJ/IH M I'/IHHEI, B
obpa3siuax, B3ATHIX U3 XKapOBEH H ¢ nona
XWXHH, oOHapyKeHbi yronb, chenobHeie
ceMeHa, OCTATKH OpeXOB, (PYKTOB M
saron. Boame HapyxHbix ouaroB Owinm
HalineHs! Tpu rpybo BhienanHwie gepe-
BAHHBIC CTYIKH M HECKOMBKO KaMHeit ans
pa3MaibIBaHMA CEMSH, CNY)KMBLIHE, Be-
POATHO, ANA NpeaBapuTensHo#H o6paboTt-

KH PacTHTENbHOMN MUILM Nnepea e npHro-
TOBNIEHHEM.

Haxonks u3 BOCTOMHOMN YaCTH CTOAHKH
MOATBEPKAAKOT BAXKHYIO POk epesa B
JKH3HH pOpeBHHX o6urtateneft MonTe-
Bepne. ObHapyxeHHBIE 3/1ech Ky4H Ope-
BEH, APYTHX JIECOMATEPHANIOB M KYCKOB
nepesa co cneaamMu obpaboTKH nokasbi-
BAIOT, YTO MECTHLIE XXHTENH 3anacanu
TONAHBO M HW3TOTOBNANH OEPeBAHHLIC
opyaus. [eiicTBHTENSHO, Kak cBuae-
TENbCTBYKOT MHOTHE He 10 KOHua obpa-
BoTaHHbIe 3arOTOBKH, HallleHHBIE HENo-
naneky ot noMmoB, paboTe no aepesy yne-
nanock MHOro Bpemend. Cpeau 3akoH-
YEHHBIX JCPEBAHHBIX H3NeNnHi — TpH py-
KOATKH € MPHKPENIEHHLIMH K HHM KaMeH-
HbIMH CKpeDKaMH, KOTOpbLIE, BEPOATHO,
npejHazHavanuch ana obpaborku 1LKyp,
OCTPOKOHEYHOE, HAMOMHHAIOLeEe MHKY
opyaMe nmuHON npubnu3uTensHo 1,5 M,
KOJUIEKLIHA NaJOK-KONAMOK H APYTHX He-
Gonbimux npeaAMETOB U3 Jiepesa.

Io cero aHa NpH packonkax He Oeino
HalineHo wenopeueckux Koctel, XoTH He
MCK/IIOYMEHO, 4TO MOTHMIIbI HaxoaaTcs B
TOH YacTH CTOSHKH, KOTOpas eile He Obi-
na TWATenbHO HccnenosaHa. OnHako
KOCBEHHbIE [aHHbIE, KOTOpbIE MO3BONA-
10T cyauTh 00 anaroMun u duIHOTOrHH
npeBHHX utenet Monte-Bepne, Bce-
TakM ecTh. JTO MPeXJie BCero OTNe4aToK
NeBOH CTYNMHM 4YenoBeKa MATHHOH 16 cM,
COXpaHMBLUMIACA B FTHHE BO3JIE OHOrO M3
oBHHHEIX o4aroe. Ha OCHOBAaHHH OTIIE-
YyaTKa CTYNHH TPYOHO C ONpeaeseHHOC-
TBIO CKa3aTh, Kakopa Owina AnHHa Tena
HHIMBHAYYMa, HO BEPOATHEE BCEro npea-
MONMOXHTL, YTO cnea Obin ocTasieH pe-
BeHKOM WM MOAPOCTKOM,

Kocsennas uHdopMaums o ¢uznono-
THH MECTHBIX XXHUTeNell nonyyena 6naro-
naps KonponuTam (coxpanusiuneca dexa-
JIHH), NO-BHAHMOMY, Y€/I0BEe4eCKOro npo-
Hexoxaenns. Ouu Opuny Halilenb! B He-
Gonblumx AMax, pacnonoKeHHbIX BO3NE
obLHHALIX oyaros. KonponuTe! Hepenko
CHTYKaT XOPOIUHM HCTOYHHKOM CBE/IEHHI
O MHTaHHK AOHCTOPHYECKHX moael. [Tpo-
BOOHMBIH B HACTOALLEE BPEMA aHAH3 MO-
3BOJIHT ONpPENENHTE MBIILLUEBOE H PACTH-
TeNbHOE COAEPXKHMOE B 0Opasiax, Haii-
NEHHBIX Ha TEPPHTOPHH MOCENEHHA.

B mccneayeMoM nocesieHHM, NO-BHOH-
MOMY, MOXXHO BbIIAENHTE XKHIble YUacTKH
M YYacTKH, Npe[Ha3Ha4yeHHbIe A HHBIX
uenedt. ITpumepno 8 30 M 3ananHee Xuo-
ro KxoMrutexkca 6biiH oOHapyXeHs! OCTaT-
KH COODYXEHHs, PE3KO OTJIHYAIOLLErocs
OT OOBIYHBIX KMITHLLL

OcHoBaHHE NOCTPOHKH, COCTOALLEE H3
NAOTHO yTpamBOBaHHOTO necka W rpa-
BHA, MO GopMe HANOMHHANO FPYAHYIO
KOCTh NTHIbI. OHO 6bI10 BEITAHYTO C 3a-
raja Ha BOCTOK, Tak 4To HeGonbluas noa-
HATaa nnaTdopma, Kak Obl COOTBETCTBY-
K0LL1af BLICTYIY IPYAHOI KOCTH, HAXONM-
Jlack HA 3anajgHoi CTOPOHE, a ABE JUTHH-
Hble H30THYThIE «HOXKKH» NPOCTHPAIHCh
K BOCTOKY M MPOCTPAHCTBO MEHKIY HX
KOHLaM#H, HanpoTus nnathopmsl, He Obi-
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TOMOrPA®UA MECTHOCTMW, pekoHCTpyMpOBaHHAA ANA TOTO,
4yTo6bI noKa3aTe, Kaxk BeirNRAENa TEPPUTOPUA BOKPYr MoHTe-
Beppe B e BpemeHa, Kkorga croRHka Geina 3aceneHa. Mocene-
HWE PacronoXXeHo Ha Teppace U3 fBYX CNOEB NeckKa, OTNOXeH-
HOro OTCTYNaWUMM negHUKamMy B KOHUE NNencTouLeHoBoro
nepuvopa. MNMocne notennexus Yunumyanu-Kpuk Hauana npope-
3aTh cebe NyTh CKBO3b Teppacy. MNo3gHee peyka namexHuna cBomn
Ger. CoBpeMeHHOE pycno rnokasaHo CNNOWHbIMK TEMHBIMU NU-

 HAHOCHbI/ MECOK

OCHOBAHMA 12 XXUNWL — oTnMuMTenbHbIN NPU3HaK 3anag-
HOWM 4YacTu packona Ha cesepHom Gepery. OHu flenanuce ma 6pe-
BEH TBEPAbiX NOPOM [EePEBLEB U 3aKpennAnuce ctonGamu. Je-
CATb U3 3TUX NOCTPOEK COEAUHANMUCHL APYr C APYyrom, o6pasys
ABa napannenbHeiX paga xXunuw. B nony HECKONbKUX XUMKMH
HangeHbl Nnockue, o6MasaHHbIeE MUHOM AMbI. JTO XKAPOBHM,

HUAMMK, a8 NEepBOHaYansHOE — LUBETHLIMM NPepbIBUCTLIMK MK-
HuAMK. Miogn nocenunuce Ha Geperax pedyxku mexpgy 13 um
12,5 ThiC. neT Hasag. Mnowage noceneHus coctasnana 7000 m?
(vepHasn nyHkTMpPHaA nHMA). PacKonkn NpoBORUNUCE B OCHOB-
HOM Ha ceBepHOM Gepery. B aanagHon yacTu cesepHoro Gepera
HaW[EeHbl OCTATKW XUNWLY, B BOCTOYHOW HacTu — OCHOBaHwWe
COOPYXXEHMS, B NNaHe HaNOMUHAKWEro rPYAHYIO KOCTb NTULbI.

0 5M

L s n 'Y 1 ]

KOTOpbI€, BEPORTHO, UCMONbL3OBANUCE ANRA Pa30rpesaHus nu-
wu. [isa 6onbwux o4ara, BUAMMO, CNYXMUNKU ANK ee NpUroTosne-
HunA. O6Hapy»xeHHbie B MoHTe-Bepge nocTponku — aTo gpes-
HeWluWe OCTATKW apXUTEKTYPHLIX COOPYXeHUin B 00BUX YacTAx
aMePUKaHCKOro KOHTUHEHTA.
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N0 3amMKHyTOo. Bee ocnoBanue nocturano
3.9 M ¢ BocTOKA Ha 3anan, 3 M — C CCBe-
pa Ha tor 1 okono 0,6 M B BbICOTY.

O3JIE obenx «HOoXek» Obinn HaliaeHb!

00NOMKH AepeBsiHHBIX OMOPHbIX KOH-
CTPYKLHi, NMOCTABIEHHBIX C MOJYMETPO-
BbIM HHTepBanoMm. BepoaTiio, 310 Obinu
OCTATKH MOAYKPYI/IOr0 Kapkaca, KOTO-
phblfi HEKOraa NOKPbIBAMH LIKypaMi. Bxo-
IIHJTH B 3TO OKPYT/IO€ COOPYEHHE CKOpee
BCCTO HC 4CPC3 NPOXO/1 B CTCHC, KaK B
ODbIMHBIX KHIMUIAX, @ HCPC3 HPOCBCT
MCHAY «HOKKAMH».

Tepen BXOAOM B NMOCTPOHKY HAXOOW-
NoCk NPAMOYTOJILHOC MOMCILCHHE, Fpa-
HHIIbl KOTOpPOro Obinu 06oIHaucHb! BCT-
Kamu. BHyTpH HCro HailACHO HCCKOMbKO
KaMCHHBLIX Opyauii. Beinn obHapyxcHbl
TaKKe KAPOBHH, NOAODOHBLIC TCM, HTO
HMCIHCh B kunnwax. B obpasuax kynb-
TYPHOrO c/ios, B3IATHIX W3 KAPOBCHb H ¢
noauaTol nnatGopmel, PacnonoxRCcHHOM
B 3anaJHOM KOHUC 3TOTo Koctcobpaino-
10 COOPYAKCHIHA, OOHAPYKCHA YIHBHTCIb-
Has CMCCh M3 KYCOMKOB LUKYP KHBOTHBIX,
obropeBuinx cemaH, crebieil pactTeHus
totopa (Scirpus californicus) w nepexe-
BaHHbIX NHCTLEB Bonao (Pewmius boldus).
Kutenu paiiona Mowte-Bepae no cux
10op 3aBapHBaIOT Yail w3 aMcThes 6onno,
CYWTAA UX NONCIHLIMMU LI 3/10POBbA.

OKOI0 ONUCAHHOTO COOPYHKCHHA Dbln
HafJICHbI OMATH, Kyull IPOB, ACPCBAHHBIC
H3EJTHA, KAMCHHBIC OPYAHA H KOCTH Ma-
croaouta. Oun Kak 6w obpazoBwiBany
BH0MbLIOC KOJIbLO BOKPYT n0CTPOilku. IMo-
YTH BCC KOCTH MAacTONOHTA, BCC OPYAHSA
H3 KAMHS, KOTOPOro HCT B NPHACTAOLLNX
okpecTHocTax MonTe-Bepne, u Bee cnox-
HBIC KAMEHHLIC OPY/INA ¢ ABYCTOPOHHCIH
00paboTKoN ObInH HANACHB HMCHHO B
npeacnax 3Toro konasua. Moxuo npeano-
NOXKHTh, 4TO COOPYXCHHE NpeaHa3Haua-
11OCH [U1A PalICibiBaHNA MACA NOC/C 0X0-
Thbl, H3ITOTOBJICHHS KAMCHHBIX OpPYHil H,
BO3IMOKHO, KaKoil-T0  MC/AHUMHCKOR
NPaKTHEY.

CoopykeHue, nanomiinalotec no gop-
MC IPYIHYIO KOCTb MTHUBL W KHALIC NO-
MCLLUEHHA — ITO YaCTH NOCCNICHUA, KOTO-
poc¢ 6BUIO 3aCTPOCHO N0 ONPCACNCHHOMY
naaHy ¥ npeacTasnsno codoit — TeppH-
TOPHANTBHO H dJyHKl.lHOHa.ﬂbHO — CAHHOC
ucnoe. Hekotopeie HabnionckHnsa no3so-
NAKOT NPEANOIOKHTEL, Y4TO BCC NOCTPOi-
KH NpHHAONCKANH OJHOBPCMCHHO 0;'11I0ﬁ
0OL1IHHE, @ HC OTAC/IbHBIM MJICMCHAM, KO-
TOpbIE 3ACCAANM CTOSHKY B PA3HbIC NCPH-
01kl BPEMCHM. BO-I']CDBMK. OCHOBaHHNA
BCCX COODY}KCIIIln MOKOHINCE HAa NOBCPX-
HOCTH OJIHOTO H TOFQ A¢ FCOJIOMMUYECKOro
CNOR K, CACAOBATCNBHO, CTPOHIHCHL B 04-
HO U TO KC BpPCMH. BD-BTDDMX. HH OOHA
W3 NOCTPOCK HE NCPCKPLIBACT OPYryko, a
3T0 Aomkno Ouino nponsoiity, ¢cin Gb
OHII CTPOHNNCE HCONTHOBPCMCHHO PaIHbi-
M Tpynnami iroacii. B-Tpereux, na seeii
TCPPHUTOPHH CTOAHKI BCTPCYAKOTCA OHH
H TC KC THIbLI O4ATOB, AKAPOBCH, KAMCH-
HbIX W JICPCBSHHBLIX OpYyAHit, OCTATKOB

pacrcm:ﬁ H KHBOTHBLIX. 3TO OitHauacrT,
YTO BCC OHH NO NPOHCXOKACHHIO CBAIAHbI
¢ OHOI KYJILTYPOIi.

YTto enu obuTaTenu apepHero nocene-
HHA B MonTe-Bepne? Bnaromaps yua-
CTHIO B HALUMX HCCNeAoBaHuaX H0TaHuKa
K. Pamupeca u3 IOxHoro yHHBepcHTETa
Yunu u nancontonora P. Kacamukenbt
ApreHTHHb! Tenepb 06 3TOM KOE-4TO H3-
BECTHO. PauMoH OpeBHUX Ti0aeR cOCTOAN
B OCHOBHOM M3 OHKHX pacTeHHit ¢ nobas-
JIEHHEM HEKOTOpbIX BHOOB Maca. Pacre-
HHUA cobupany B necax, Ha cocennux 6ono-
Tax M nyrax, a Takxe B JenbTe pekd Ma-
yabHH. Ha cTosnke HalloeHb! H OCTATKH
npecHOBOAHBIX MOTHOCKOB. KocTeil peih
H MOPCKHX pakoBHH 00HApyXKeHO He Obl-
J10, OIHAKO HE HCK/IIOYEHO, YTO [IPEBHHE
oBHMTaTENH 3[ELIHHX MEecCT JIOBHIH pbIOY
H cobupani MomTHOCKOB B npubpexHoii
3o0He THXOro okeaHa, TaM e pa3/ienbiBa-
JH D00BIYY, OCTABIAA KOCTH, PAKOBHHB! H
npyrue otbpocst.

A MACTOJOHTOB u Gonee Menkux

KHBOTHBIX OXOTHM/INCH M3-3a MHACA.
IMouTH BCe KOCTH KHBOTHBIX, HAAEHHbIE
HA CTOAHKE, OTHOCATCA K CKejleTaM 7 Ma-
ctogoHTOB. [Mo 6onsiueit yacTH 3TO cno-
MaHHbie pebpa, OIHAKO ecTh Takxke He-
ckonbko (parMenToB uepena, 3y6oB u
INMHHBIX KOcTell. XapaxkTep coXpaHuBs-
LUMXCA KOCTHBIX OCT@HKOB MNO3BOJIAET
[NPEAMmON0XHTE, YTO TYIUH JKHBOTHBIX
yOMBanu W pa3fensipand 3a npenenaMu
CTOAHKH M MPHHOCHJIH A0OMOM TOMbKO Te
YacTH CcKeneTa, Ha KOTOPBIX OBLIO MACO.
bbina HaiifieHa Takxe OoHa JloNaTKa na-
Jleokamenuaa (npeaxa COBPEMEeHHbIX Ka-
MCNHAOOB, B HHCTO KOTOPLIX BXOJAT na-
Mbl, A1LNAKH H BHKYHBI).

Morite-Bepace — nepsbiii naMsaTHHK 310-
XH IUieficToueHa Ha AMEPHKAaHCKOM KOH-
THHEHTE C TakuMm OOMIMeM pacTHTeNb-
HBIX OCTATKOB, 4TO MOXHO CYAHTb O TOH
pONTH, KOTOPYH B XKHM3HH obutarteneil
3TOM CTOAHKH HIPANo CeJbCcKOe XO3Ail-
cTBO. Cpean HaxomoK — OCTATKH Kay6-
Heil, B TOM umcjle OHKOrO Kaptodens.
Bo3MoxHo, 3Ta KyabTypa Obina yxe ua-
CTHYHO onomailuHeHa. OOHAKO H3-3a TO-
ro, 4to KaprodeneHbix K1ybHeit coxpa-
HHJIOCh MAJo0 M HCTOPHA KyJIbTHBHPOBa-
HHA 3TOro pactenus B lOxHO# Amepuke
no CYLUecTBY HEM3BECTHA, I€NaTh BbIBO,
4TO JKHTETH HCCIIEIYEMOTO NOCeNeH A 3a-
HHMANHCh OrOPOAHHYECTBOM, IOKa Mpe-
AKOEBPEMEHHO.

Bonee BaxkHOe 3HA4YEHME HMMEIOT, TO-
BHOHMOMY, Hax04KH pa3HooOpa3Hbix
cvenobubix cemsaH, crebnefl, nHCTLEB,
dpyxTOB, Opexos, Aroa 1 kopHei. Cpenn
HHX PacTeHHs, KOTOpPble AaI0T IUI0AB! B
TEeYEHHE BCETO roja, a TaKXKe PacTeHHA U3
pa3sWYHBIX MPHPOAHBIX 30H. 3TO MNO-
cnenHee oOCTOATENBCTBO CBHAETENILCTBY-
¢T, 4TO 061!T3TL‘I‘II! CTOAHKH 3axoaunu
A0BOMBHO AANCKO B nouckax nuin. On-
HAKO TO, 4TO OHIl HCNONL3OBANH B IHLLY
NA0Abl PACTCHHI, NOCNCBAIOLUIC HA NPO-
TSKCHHH BCCTO TOOd, MOWKCT CAYKHTL

JIOKA3ATCALCTBOM HX OCC/UI0ro obpa i
. B otanune o1 uebonvimx 1pyin
OXOTHHKOB-cODUPA [ CIICH, 110CT ORIHO M-
HAKOLIHX MeCTa 06" ranug B NOHCKAax -
i, AurTenn Monre-Bepace kpyrastit ron
AHITH B OJIHOM HOCCHICHMNT, TJIC B HX Pac-
HopsACHUN OBITK BOFraTHIC 1 HAACKNLIC
OPFaHHYCCKIE PLCypebl.

KamcHnas 1exnonorng Mrpana sBax-
HYIO POAb B npouccee obpaboTks pactn-
TCNLHON M KHBOTHON nuun. B naiacen-
HbIX OPYAHSX HPOCACAKNBAKOTCA TPH TeX-
HHYCCKHX NPHCMAE: CKaTbIBANNE, IHKCTaK
¢ nocaeayroutei windosKoi i HCNONL 30-
BAHMUC TANCK, KOTOPLIC MOauguuHpoBa-
JIHCB B npouccce ux ynorpebncuns. Opy-
IS, HITOTOBJACHHBIC C NTOMOUILIO NCPBBIA
JABYX MCTOA0B, HANOMUNANOT HYICIHA,
BCTPCHAKOLIHCCH B GOHL‘I.: HNOFANHX KOANO-
AMCPHKAHCKHX KyNnbTypax. Y10 &e kaca-
CTCA FAICHNOoll TCXHOJOTHN, TO OHd ne
HMeCT ananoruil B obenx yacrax Amepn-
KdHCKOIo KOHTHHCHTA.

IMpu 06paboTke TeXNUKOI CKoia Kam-
10 BHAuasne npuaactes rpyboe nonodue
AHenacmoi GopMbl, 31d TCM MACTED CKasbi-
BACT € Cro NOBCPXHOCTH HCI]I)"“KII pasing-
Hoit BCITHUMHNBI, HCHNOAL3YAR OpY/C i3
KamHs, KOCTH I TBCP/IBIX NOPOJT JICpe-
pa. CkansiBainiem Mok 1o obpabaresats,
OAHY WM 00¢ CTOpONBI 13ICTHA.

B MonTte-Bepae naiicno 11 obpabo-
TAHHBIX Takum obpaloM opyanil, 13 HIX
Tonbko 4 ¢ asyx cropoi. Cpean nocnea-
HiIx Ob110 ABa Gonbwx Pyunbix pyonna i
J1BA YONnmuHra. I'lcpm,tc HITOTOBIACHLI U1

i CTPOEHMME B OOPME
JITVLEN TPYAHON KOGTH

PEKOHCTPYKUWA nocenesma MoHTe-
Beppe nokasbliBaeT, 4TO OHO MMENO 3ace-
NeHHbIe U He3aceneHHbIe y4acTku, Ha pu-
CYHKEe npeacrasneHd BWA NOCENEeHUA C
1ora, Jepes peyky YuHumyanu-Kpuk. Xu-
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OazanaeTa M KBApUNTa, HC BCTpCUHarOLLHX-
csi B MoHTe-Bepacy BTopeic — #3 MECT-
HOTO KaMHA. qCTblpC OPY/IHA C OBYCTO-
POHHCH PETYLILIO JICKAJIH CPCAH KOCTCi
MAcTONOHTA B 3anaaHoi YacTH CTOAHKH
BO3JIE CTPOCHHUSA, HANOMHHAKOWCTO N0
(hopMEC TPYIHYIO KOCTh NTHULL. OaHocTo-
poHHe obpafoTaHHbIc TCXHHKON CKOja
OPY/IHA BCTPCYANCE B OCHOBHOM BOJIC
AWML W BCC ObINK WIrOTOBCHBI 13
MCCTHOTO KaMmHA,

IMpoussoacTeo ABycTtopoHHe ob6pabo-
TaHHbIX Opyauit Tpebyer Gonbluero ma-
crepcTsa, yem obpaboTka ckonom ¢ oa-
HON CTOPOHBI, MHKETAX H UUIHDOBKA MM
H3rOTOBJIEHHE TANEYHBLIX OpPYIHil, KOTO-
phle ObIAK HallleHsl B BOCTOYHON 4acTH
CTOAHKH. BO'JMOJKHO, 4yTO pPaVIHYyHBIC
TEXHONOTHYECKHE NPHEMbI NPaKTHKOBA-
JIHCh Pa3HbIMH FpynnamMH nroaei B pam-
Kax 0AHOM ODLIHHEL.

[1pH nukeTaXXHOM METOIE MacTep, ae-
a8 MeJIKME CKOJbl, BHauaje npuaasan
uenoMy KamHio rpybyro chepHueckyro
tdopMy, a 3aTemM BbIPaBHHBAN MOBEPX-
HOCTB, 1WIHGYA 3aroTOBKY APYIrHM Kam-
HeM. Tak nenanm HaKOHEYHHUKH, OTOOMHK-
KH, 3€PHOTEPKH.

Cpenu 06paboTaHHbBIX 3THM criocobom
opyauii B MounTe-Bepne naiineno 28 no-
YTH HACANbHBIX 1UAPOB, CAENAHHBLIX M3
MECTHOro ToHanuta u Oazanbra. [IBa M3
nux GuuiH onosicansl Gopo3gamu, Bepo-
ATHO, /1A TOro, 4Tobbl MOXKHO Obifio,
NPHBA3aB K HUM BEPEBKY, MCIONbL30BATH
HX B KAYECTBE METATEIBHOIO OpPYyIHA BO
BPEMA OXOThbl HA KPYNHbIX JMHBOTHbIX.

Llapel De3 xkenoOKoB, BHAHMO, CAYKHIAN
AnpamMH A npawmy. BonblUHHCTBO Kam-
Heit cdepuueckoii dopmer Halinewo B 3a-
NaaHON YacTH CTOSHKH.

TNOMOUIBID nmuketaxa M wHhoBKH

H3TOTOBNIAIMCh TAKIKE NPEAMETHI, He-
obxonuMble B 1OMallHEM Xo3siicTee. 06
3TOM CBHOETENLCTBYKOT OTOOHHMKH M
3epHOTEPKH. B XXHMOH M HEXI0i yacTsax
noceneHHs Mel 0OHapyxunu 15 orBoiinu-
KOB, ClielaHHBIX H3 MECTHOTO rpaHHTa H
GazaneTa. 10 3epHOTEpPOK NEXano Bo3ne
JePEBAHHDIX CTYNOK H O4AroB BOIHIM XH-
nruL. 3epHoTepKH ObliM H3rOTOB/IEHBI H3
MECTHBIX NMOPOA FPAHHTA H MEIKO3EeDHH-
CTOrO rpaHHTa, BCTpeyarlerocs Ha Tu-
X0OKeaHCKOM nobepexbe. ObuIHe 3epHO-
TEPOK H CTYINOK NONTBEPAKIACT MbIC/bL O
TOM, YTO pacTHTeNbHAs NHILA Hrpana
NEPBOCTENEHHYIO POJib B PALIHOHE KHTE-
neii crosHkH B MonTe-Bepne.

B kauccrse KamMeHHBIX opyanii B 60/1b-
IUHHCTBEC C/IyYYacE HCNOAbLIOBANIHCE NOJI-
xoaaueil GopMbi Kamiln, HANACHHBIC B
pycae pyuba, i caerka Moandiuuposan-
HBIC B NPOUCCCe HCNONbIOBAHNA. Kal‘ no-
Kasana npeasaputenbHas KiaccHduka-
LA, coCTaB/ICHHAA dBTOPOM ITOI CTaThH
i M. Koanniniom, corpyianinkom Myses
HOro-3anana 8 Muancune (wr. Texac),
90% Bcex HaAlACHHLIX KAMCHHBIX Opyauil
npeaAcTasnMoT codoii HeobpaboTanusie
ransku. Beero ux 6s1n0 Haiiacko 550,

Auo peuskn Yuuunyann-Kpuk conep-
ANT (PArMCHTbI CKAJIBHBIX I0POA BYJ/IKa-
HHYCCKOTO MNPOUCXOARIICHIIA, TAKHX, KdK

BaszansT, anne3nt u towanut. Conepxa-
LIHeCAs B HHX TpewMHbl 0Opa3oBajiuch
elje B Te BPeMeHa, KOTaa MPOMCXOAMII0
OTJ/IOKEHHE MOPO/ — 3aN0Jro 10 3acesie-
HHA CTOSHKH. HexoTopble H3 3THX KaM-
Heil ¢ ecTecTBeHHO 00Pa30BAHHBIMH CKO-
JnlaMH HMEJTH TakHe Kpasi, KOTOpble BNOJ-
HE TOMAWIHCh [UTA PE3KH, HAHECEHHs yaa-
pos, Beickabnusanusa u nondbnenus. XKu-
TensM HYXKHO ObUIO TONBKO BhIOpaTh
FafAbKy ¢ NOAXOAALNHM A0 TOH WM HHOM
uenu Kpaem. MHorna takue KamHM 3a-
KPEIUISAM B JIEPEBAHHON DYKOATKE, Kak,
OYE€BMIHO, W ObIIO caenaHo ¢ 2 opyaus-
mu. Ha pabouux kpasx OonblUMHCTEA ra-
JIeK BHIHbI OTYET/IHBbIE CJI€[bl H3HOCA.

OTHOCHTENLHO MAJOE KONHYECTBO OT-
XONOB B BHE OTLIENOB, MO-BHAHMOMY,
CBHAETENLCTBYET O TOM, 4TO 0bpaboTka
KAMHA HC Hrpana B A3 nepsobbiTHOI
OOLLNHEl TaKOIl BaANOI poim, kak obpa-
Gorka nepesa. Hannune opynuit, caenan-
HBIX 13 NOPOA KAMHA, KOTOPLIC HE BCTPC-
yanick B paione Monrte-Bepae, MomeT
CAVAHTD JOKA3aTCNLCTBOM, 4TO IPCBHHUC
OAN NEpeasnraniuet Ha IHAYHTLCILHBIC
PacCcTOAHHA.

TToMIMO KaAMCHHBIX OPYIMiT, HA CTOAH-
K¢ Ob1J10 HAHACHO HCCKOJIBKO WIACII 13
Kocteil macroaonta. Ha onunom dpar-
MCHTE NUTHHHOI KOCT I HMCTHCH Hebonb-
LLIHE HACCURN U }‘l’leGJ’ICHI!R. HOXOAHC HA
T¢, KOTOPBLIC BCTPCYAMNCE HA OPYAHAX,
NpeaHaIHa4YCHHbIX 1A IIOCJ'ICJI)’EOIIIC“ 06-
paboTKi PCTYUILIO i1 OBHAPYKCHIBIX Ha
JApYrux NO3AHCIICHICTOLUCHOBBIX CTOAH-
kax 0xuoit Amepuri. Ewe onnn 06no-
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Nbi€ NOCTPOMKK HAXO[QMNUCE B 3aNagHON YacTK CEBEPHOINO U HA
10KHOM Gepery. llecomarepuans, fepeBAHHLIE OPYAWA W 3ep-
HOTEPKW HamaeHbl B OCHOBHOM OKONO »XWnuw,. Hexunon yya-
CTOK, rge Gbina HangeHa NocTponKa B oopMe rpyaHoOR KOCTK
nTULbl, HAXOAWNCA B BOCTOYHOW 4acTK NoceneHwA Ha cesep-

yeOHOe 3HaveHue.

OCTPOVKW =

HoM Gepery. BonbWWHCTBO KOCTER MacTOQOHTa U CNOXHKLIX Ka-
MEHHBIX OPYAWUIA C ABYCTOpOHHER 06paboTKon pacnonaranvce
HEPOBHLIM KONLLIOM BOKPYr 3TOW NOCTPOAKK. KocTu n opyaus
ObiNKM NepeMmelaHbl ¢ pacTeHUAMKW, BEPOATHO WUMEBWMMK ne-
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BPEBHO, HanfeHHOe B 3aceneHHOn YacTh CTOAHKK, BEPOATHO, OGbino paspybneHo Ka-
MeHHbLIM TOMOPOM B MECTE, yKa3aHHOM CTpenkoi. BpesHo Haxof4MNoCsL BO3ne O4HOro U3
O0WMHHBIX O4aros v, NO-BUAMMOMY, NpeAHasHa4yanock ANA UCNONB30BaHUA B Ka4ecT-
BE APOB UNK CTpoMMaTepuana.

NOMNATKA MANEOKAMENWIA o6Hapy»eHa Ha Nony OAHOro U3 »unuy. BoKpyr KOCTH
(8 yeHTpe pucyHka) pacnonaranuck KameHHble U OepPeBRHHEIE U3LEeNnuA, Cpeaun KoTo-
PbiX OCTaTKK Kapkaca XuuHbl. MNaneokamenultl — Npeaku BUKYHWIA, anknak u nam.
Kutenu AaHHOro NOCENeHWA 3aHMManucb OXOTOW, YTOOLI PACWWUPUTE CBOW PaLMOH,
NpenMywecTBeHHO COCTORABWMIA M3 PaCTUTENBEHOW NKIK.

MOK KOCTH, BO3MOXKHO, CIYXKHJI Ha-
KOHEYHHMKOM KOMbA WM apoTuka. [Isa
thparmeHTa OMBHA MacTOOOHTA ObINIM XO-
pOLLIO OTNOMKPOBaHLI H HMENH r1yboKune
napajuiensHbie creabl u3Hoca ¢ obeux
CTOPOH. BonbIHHCTBO OpyaHit W3 KOCTH
HalileHo B 3anaJHOi 4acTH CTOAHKH BO3-
Jie NOCTPOIKH, HATOMHHAIOLUEH TPYAHYIO
KOCTEH NTHLEBL.

ATEPHAIl ¢ OGeperop Yunumyanu-

Kpuk naet ocHOBaHHA /118 KOPEHHO-
ro nepecMoTpa OOlIENPHHATEIX npen-
CTaB/ieHHR O pa3sBUTHH NEpBOOLITHBIX
kynbeTyp B HoBom Ceete. Bcero kakmx-
aubyas 20 net wasan 6onLLIMHCTBO apxe-
OQJIOrOB CHHTAH, YTO NEPBLIEC NEPECENEH-
LBl MEPECEKNH MaTEPHMKOBLI MOCT M3
A3um okono 10 Teic. neT Ha3an ¥ npHHe-
cnM ¢ coboit crneuHanu3InpOBaHHYIO KYJlb-
TYPY KOYCBBIX OXOTHHMKOB HAa KPYIMHBIX
AHBOTHBIX. OIIHaNO HeeneaoBaHua 1o-
CNICAHNX JICT nokaibiBaioT, 4To HoBwiii
Caet Obin 3acenic 20 ThIC. NCT Ha3anm uan
CLLC PAHBLLC HYTO Y NEPBbIX ¢ro obuTaTe-
Acii Obila  KOMIUICKCHAs  JIKOHOMIKA,
BEJIIOu@BLUAn 11 ¢cBOp pacteHitii, 1 OXoTy
Hd KPYTNHBIX AHBOTHbBIX.

Onna W3 NpHYMH WHPOKOrO pacnpo-
CTPaHEeHMA NpexHel runoTe3sl 3aK/oya-
nack B TUIOXOR COXPAaHHOCTH CTOSHOK
npesnocteio 10 ¥ Gonee ThicaueneTHi.
HapyeHHbie c/iou no4ssbl, HeyGenuTens-
HbI€ PaNHOYTNEPOAHBIE HATHPOBKM, CO-
MHHMTENbHLIE OPYINSA, CMELIeHHe peamMe-
TOB, OTHOCALUHXCS K Pa3/IH4HbIM TIEPHO-
AaM JACCIICHHA CTOAHOK, — BCC ITO Y-
LIECTBEHHO CHHXKANO Hay4YHYIO UEHHOCTh
Gonee npeBHMX NaMATHUKOB. [laxe Ha X0-
POLLIO COXPAHMBILUMXCA CTOSHKAX W3NENHA
M3 KAMHA M KOCTH NPOTHBOCTOMIN IyOK-
TEeNLHOMY NEHCTBHIO BPEMEHH ropasio
yCriellIHee, 4YeM H3JENHA M3 JepeBa WM
pacTHTellbHbie OcTaTKH. B pesynbTaTe
TEXHONOrHg, cBA3aHHasd C oxoToll H pas-
nefbiBaHHEM YOHTBIX XKHBOTHBIX, OKa3bl-
Bajlack HAMHOTO JIY4llE€ H3YYEHHOH, YeMm
opyaud, ynorpebnssuwmnecs B nOMallHEM
XO3AACTBE, COUMANbLHAA CTPYKTYpa M/H
CTPOUTE/ILHOE HCKYCCTBO.

APpPXeoNorH4yecKkHe M3LICKaHHS, NpoOBO-
nusiumrecs no 1970 r., 6azmpoeanuce B oc-
HOBHOM Ha aHa/IM3€ KAMEHHbIX H KOCTH-
HBIX TPEAMETOB, NMOAKPENSBLIMX KOM-
LENUHIO KYNbTYPbI, Pa3BHBILEHCA OKONO
10 Thic. IeT Ha3an U cocpeaoToYHBLLEHCH
HAa M3rOTOBJIEHHH CHELMATM3IHPOBAHHBIX
OpYyAHil ANs OXOTLI HA KPYNHYIO OHYb.

Haxonku 70-x ronos w3 newepbi [THE#-
mauail B Ilepy ¥ B ckanbHOM ybexuiie
Muzoykpodt B TleHcwanBaHMH  (CM.:
Ix.M. Anoseitsno, P.K. Kapnaitn, Cto-
sHKA MHOeACKHX oXoTHHKOB ¢ 20-
ThicAYeneTHel McTopuell 3acenenus. «B
Mupe Hayku», 1984, Ne7) cnocoGeTBoORaH
NOJAYYCHHIO IdHHbIX HHOTO poaa. Ha obe-
HX CTOSHKAX COXPAHIUTICL OCTATKI JIPUB-
HOCTBIO 15—20 Thic. acet. Oprasmycckie
octatki n3 Munoykpodira nokazami, uro
cOop pacTcHuii CONYTCTBOBAN 0XOTC Aa-
W B CAMBIC APCBHIC BPEMCHA.


http://www.sciam-magazine.narod.ru

[WWW.SCIAM-MAGAZINE.NAROCD.RUJ

CTOSHKA MNMO3AHENEQHUKOBOIO NEPUOJA B HOXKHOM YUK a1

e ___ ___..___.-_._.__._l\'./..

KAMEHHBLIE OPYQWA, HaigeHHbie B MoHTe-Bepae, uaroToBNANMCH C NMOMOLbIO TPex
TexHONoruHeckux npuemos. Haubonee cnoXHbie u3genus, Takue, kak 6onbwoe opank-
Hoe py4Hoe py6uno, 6einu obpaboTaHbl fBYCTOPOHHUM CKanbiBaHuem (a). Okpyrnbie
npegMeTel BHavyane obpadaTtbiBanuck TEXHWKOM NUKETa)xka Ans npugaHus UM xenae-
Mow (hopMBl, 2 y2Ke 3aTem wnudosanuce. Ha HeKOTOPbIX KPYrNbixX KAMHAX UMENWUChL B0-
PO3LAKM, BEPOATHO, ANA NPUBA3LIBAHUA BEPEBOK. Takne KaMHu MCNONb30Banuch AnA
METaHWA B KMBOTHbIX BO BPeMA OxOTb! (b). Wapk: 6e3 menoGkoBs, BUAMMO, CAYXWUNKW
appamu ana npawu (c). MpocTeAwun cnocol NONYHEHWA OPYAWA 3aKNIOYANCA B TOM,
4TOOL! HAMTKU KaMeHb C NOAXOARWMM Kpaem B pycne pyybs. Cpeau opyaui 3Toro Tu-
na — ckpeBoK, KOTOPkI, BEPOATHO, MCNONBL30BaNCA ANA BbIAENKW WKYP XMUBOTHBIX (d).

Packonku B MonTte-Bepne u nannsie,
MONy4eHHbIE B Pe3y/IbTaTe HAYYHOI O aHa-
ny3a HalOeHHBIX TaM MpeaAMeTOB, Cy-
LECTBEHHO OBOraTHIM HALIH 3HAHUA O
JKH3IHH JIpeBHEHIINX MMOCENIEHIIEB HA OTe
Yunu. Topbssoe Gonoto, nokpeisiliee
TEPPHTOPHIO NOCENeH s, 0becneduno xo-
POLLYIO COXPAHHOCTH MHOTHX NPEeOMETOB
6eiTa ero oburareneit u 6narogaps 3To-
MY MONyYeHa YHHKAIbHAA KOJIIeKLHA [e-
peBAHHBIX Higenult, Haubonee nosHas K3
Bcex, obHapyXeHHBIX 10 cHX nop B Ho-
soM Ceere. DTa KO/IEKUHA OTHETIIMBO
NPOAeMOHCTPHPOBAna, YTO TEXHOJIOrHA
00paboTku JepeBa B HEMeHbLIEH CTeNeHH
crnocoGCcTBOBana pasBMTHI  ApeBHeH
KYJIBTYDPBI, 4€M IIPOH3BOJICTBO KAMEHHLIX
opymuit. KpoMe ToOro, pacTuTeNbHbIE
octaTkH Obinm Haftmensl B MonTe-Bepae
B GonbLIEM KOTHUeCTBE, YeM B APYTHX Me-
crax. OHu ybenuTensHO OOKA3LIBAIOT,
YTO 3KOHOMMKA OPeBHHUX monel 6a3zupo-
BaNack Ha IHPOKOI OCHOBE, 2 HX KYNBLTY-
pa He ObLIa Y3KO CreuHaTn3InpOBaHHON.

Hpyrue ocobenHoCcTH cToAHKH MoHnTe-
Bepae obycnoBnensl ee reorpaduueckuM
nonoxenueM. Kak TIMuxkumavall, tax u
MunoykpodT npencrasnaroT coboii cTo-
AHKH B neutepax. WX oburaTensm He
HY)XHO ObUTO CTPOMTE Xunuiia. MonTe-
Bepe HAXOMHTCA B OTKPLITON MECTHO-
CTH, H IO3TOMY HACE/ABILNE CTOAHKY MTi0-
NIH COOPYXAIH KHIble W HEXHIble Mo-
crpoiiki. XapakTep 3THX COOpPYXeHHH
CBHAETENLCTBYET, uT0 OT 13 7o 12,5 ThiC.

JIET Ha3al pa3sBHTHe MaTepHANBHOH Ky/ib-
Typs! Hosoro Ceera naxoannock Ha Gonee
BBICOKOM YDOBHE, 4eM CYMTA/IH paHkIle.

U nakoren, BecbMa CYLIECTBEHHO, 4TO
MouTe-Bepane pacnonoxeso B necy. Jle-
CHCTasd MECTHOCTH ABJISIETCA CTOb NOA-
xXoasie# cpenodt nns oOMTaHHA YeNoBe-
Ka, YTO Pa3BHTHE PAHHHUX cTaOu#t KynbTY-
pPBl JOMKHO OBUIO NPOHCXOAWTH HMEHHO
Tam. Onxako Haubonee OpeBHHE CTOAHKH
B o0eux uyacTax AMEPHKAHCKOTO KOHTH-
HEHTa HAXOOHNH, KaK npasuno, nubo B
nellepax M CKanbHbLIX HaBecax, MHOO Ha
OTKPBITLIX PABHMHAX H, ClIENOBATENLHO,
OHM HE MOTYT NOBEAATHL HAM O TOM, Kak
JHn obuTaTenH necos.

HOXECTBO BONpOCOB OTHOCHTENb-

HO APE€BHEHLIMX 3TANOB HCTOPHH Ye-
noseka B Hosom Ceere ocraercsa no-
npexHeMy HeAcHsIM. He 3aTuxaroT cno-
PbI O TOM, Kako# THM 3KOHOMHKH Pa3BH-
BasncAs MepBbIM — KOMIUIEKCHBIR MM
cneunanuiuposaunpiii. debaTupyioTes U
Apyrue npodneMebl: B 4acTHOCTH, ObLIH
Jiy IBA THOA KyNbTYPhI adanTauHed K pas-
JIHYHBIM reorpadu4ecKkuM YCIIOBHAM HITH
OHH COCYLIECTBOBA/IM B PaMKax OIHOH M
TOMH e cpenbl obuTanua. M3-3a Manousic-
JIEHHOCTH XOPOLLO COXPaHMBLIHXCA IPEB-
HHX CTOSHOK pellieHHe 3THX BONPOCOB OT-
KJlaawiBaeTcs Ha Oyadyilee M ocTaHeTcA
NpeaAMETOM BHHMaHUA apXeoJIOTOB B Te-
yenne 6mmKkaliMX qecaTHIeTHIL.

/ﬂé’(hﬂm@m@\

MUP
nhediaiaent:

A. Mumuen, M. I'apcon

FMMOBANBbHASA
TEKTOHUWYECKA#A
nosnuuns

MWUHEPANBbHbIX _
MECTOPOXAEHWN
INepeson ¢ aHr THACKOTO
OGobuwawowan MerannoreHuye-
ckan paboTa,B KOTOPOW Xapakre-
PUCTHKa PYAHbIX MECTOPOXAEHUA
fAaeTcs B CBA3U C UX TEKTOHWUYEC-
KOWA MO3vLiMeA B COOTBETCTBMMU C
OCHOBHBLIMU MONOXXEHUAMMK TEKTO-
HUKM nnuT. PaccMmaTtpuBaloTcs
NPUHUMNGI  METaNNOreHM4ecKoro
aHanuaa Ha OCHOBE 3TWUX HOBLIX
B3rNAAO0B, &8 TaKkKe OTAencHbIe
rpynnbl MECTOPOX4EHWUA B 3aBUCH-
MOCTH OT MX KOHKPETHOro TeKTO-
HUYECKOro MONOXEeHUA: MecTo-
POXAEHWA NACCUBHbLIX KOHTUHEH-
TanbHbIX OKPauH, 30H CyGAYKUMM,
30H TpaHC(POPMHbIX PasnoOMOB W

NUHBaMeHTOB M T.4.
1984 r., 29 n.
Ilena 4 p. 65 x.

E. 3eiibono, B. Bepeep
OHO OKEAHA.
BeegeHwe B MOPCKYIO
reonoruio

Tepeson ¢ aArMHACKOrO
KHura geyx M3BecTHbIX uccnego-
sarenel reonoruM gHa Muposoro
okeana — lMpesaugernta MexayHa-
POAHOrO COK3a reonorm4YecKux
Hayk npod. E. 3embonga w pg-pa
B. Beprepa npegcrasnfer coboi
KpaTkup o030p BCEX nocnefHMx
BOCTUXEHWUA MUPOBOM HayKu B 00-
nacT¥ MOPCKOR reonoruu. B npo-
CTOM U QOCTYNHOW (POPME U3NoMKe-
Hbl B3rNsAfbl HA NPOUCXOXKEHME U
“CTOpUIc (hOPMUPOBAHWMA CTPYK-
Typ AHa MupoBoro okeaHa u ero
KOHTHMHeHTaNbHbIX OKpPawuH, pac-
CMOTPEHbl COCTaB, UCTOYHUKM M
pasnuuyHble dakTopsl nepeHoca
0CagKoB, pacnpocTpaHeHue Mop-
CKWUX OPraHvM3aMOB, BONPOCHI Naneo-
OKeaHOoNnoruM U MUHepanbHbIX pe-
CYPCOB MOPCKOro gHa.

Ons reonoros, npenogasate-
nel, acnMpaHToB WM CTYAEHTOB
BCEX reonoru4eckux cneynanbHo-
cTen.

1984 r., 22 5.
Ilena 3 p. 60 k.
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«HamHMKOBbLIV 3O EKT»,
UNu noYemy XuaKocTb,
BblNMBaeMasa U3 cocypaa,

TEeYeT MO ero Hapy>HoW CTEeHKe

AXXWUPN YONKEP

HOT HEpeaKo Bbl3biBarolllee Heynob-

CTBO «CTPEMIIEHHE» XXHIKOCTH, BbI-
nuBaeMol 13 cocyna, Tedb Mo Ero Hapyx-
Holi crenke*. Yem obycnosiien Takoii 3¢-
tdexr? Ilepsoe, yTO NPHXOOMT HA YM, —
3TO NOBEPXHOCTHOE HATSXKEHHE, HO OKa-
3bIBAETCA, YTO BaXKHee Opyro# pakrop —
IaBlIeHHe: Ha HAPY)KHOH TOBEPXHOCTH
JKHAKOCTH OHO Oolblle, YeM Ha BHYTDEH-
Heil.

B HekoTOpLIX cny4yanx, HanpuMep MpH
NepeNHBaHUN KHCNOTHI, 3TOT 3(dekT He-
0bXonMMO YCTPaHHTB, YTOOBI KHCITOTA HE
JIMNAchk N0 cTeHKe Ha cTon. s 3Toro go-
CTATOYHO NOJIOKHTH CBEPXY Ha Kpasd co-
Cyla CTEKIAHHYK MaJOUKy-MELIAIKY,
TOrAa XXHAKOCTEL TEYET M0 MaloyKe H, He
pa3MBasch, MonagaeT B TOT COCYA, B KO-
TOPBIA HYXKHO.

Taxkof#t xe cnocob MOXHO peKoMeHao-
BaTh H NNPH HAJIHBAHHUH CJIMBOK HJTH MOJIO-
ka B Kote. OOBIYHO H MONTOKO, ¥ CIIHBKH
CTApalwTCcA JINTE MEIJICHHO, 4TO0OBI He

l I ANHWKOBBIM atddexkToM HasbiBa-

* B HayyHOI NUTepaType 3TO ABNECHHE HA3BI-
saioT 3bdextom Koannwi. — IMpum. nepes.

0pOMUTL H HE PACT/iecKaTh; MpPH 3TOM
BO3HHKaeT wualiHukoBbi#t 3ddext. Ero
MOXHO m30exaTh, eciu Ha Kpaif Momnou-
HHKA MOMOXHUTL JIe3BHe CTOMOBOr0 HOXa.

Monobuwift 3ddext MoxHO Habmio-
nath ¥ B QOHTAHAX, KOTAa BOJA NOJ clia-
6bIM HANOpPOM [EpENTHBACTCA Yepe3 Kpas
OacceftHa WM BBITMBAETCA W3 TOPH30H-
TansHoll Tpybei. Boga obrexaer KOHTYD
KOHCTPYKIIHH, BMECTO TOro 4To6bI Te4b B
CTOPOHY B BHMOE HCKPHBJIEHHOH CTpPYH.
Huorpa 31oT 3GdekT HCNoNL3yIOT ANs
YKDAILUEHHA HMHTEPbEPOB BJIAroOOHBLI-
MH pacTeHHsMH. Bona cTekaer no crene,
B KOTOPO# MHOr0O BBICTYMAMOLIHX KaM-
He#t. Crena, Bcerja Ba)kHas H3-3a YaitHu-
KoBoro 3thdexkra obpacTaeT MXOM.

Ho vaute nopobHei#t 3ddexT Hexenare-
neH. Tak, MEN/IEHHO CTeKas 1Mo HHXXHel
nepeknagnHe OKOHHOH pamel, JoXaeBas
BOMa MOXeT orunbaTthk Kpail nepexknanuHbl
H MPOHHKATEH B CTHIK MEXXIy paMoit u cre-
HOft noma. IlpocaunBaHHe >Xe BOIBI B
CThIK MOXKET MIPHBOAHTE K NOBPEXKICHHIO
cTeHbl. UTo6k! 3TOrO He 6BINO, HA NEpe-
KJalHHe CHH3Y [eNnai0T KaHaBKy NpaMo-
YrONBHOrO CeYEHHs, MapalieNIbHyIO CTe-
He. BepTHKanbHBIE CTOPOHBI KAHABKH
CIIMIIKOM KpyThi, 4T06BI BOOa Morna no

HHM Te4b BBEPX, H OHA JILETCA C PaMBI
BHH3.

Ha3sanue «4aiinukosbiil» addexty nan
uccnenosasiuuii ero B 1956 r. M. Peitnep
13 M3pannbcKoro TeXHOMOrHYECKOro HH-
ctutyra. CHauana ero 3aMHTEpecoBano
AIBJIEHHE, Ka3asiock Obl, cOBCEM M3 Apyroft
obnactu. Ecnu xyGuuecknit kpuctann co-
JIH ONYCTHTH B BOAY Tak, 4TOObI €ro Bepx-
HAS rpaHb Oblna pacnono)eHa ropM3oH-
TaNbHO, TO OH PacTBOPAETCH CTPAHHBIM
obpa3jomM: ero TOMIUHHA MO BEPTHKAIH
YMEHBILAETCA, A LIHPHHA H TONOXKEHHE
HHJKHeR rpaHH 1o riybuHe He MEeHSIOTCH.
Y10o0bl yBHOETH, KaK MPOMCXOOHT pac-
TBOPEHHE, HYXHO MONOXKHTH CBEpXY Ha
KPHCTAT KDYNTHHKY MapraHlUOBKH, KOTO-
pas Gyner OKpallMBaTh CONIEHYIO BOMY.
IlockonbKY NIOTHOCTHL COJNIEHOH BOMObI
BbILIE, YeM ODOBIMHOM, coneHas Boaa aos-
»KHAZ PACTEKATHLCA 1O BepXHel rpaHy KpH-
CTANNA H 3aTEM Te4b B CTOPOHY OT HEro.
BmecTo 3Toro, oboraye BepxHHe pebpa
Kyba, oHA TeueT BHH3 MO ero GOKOBLIM
CTOpPOHaM, 4TO, [O-BHAMMOMY, Ipe-
NATCTBYET MX PACTBOPEHHIO.

Hpyroii oneiT PefiHep npoBen ¢ KOHH-
yeckol Konboli, KOTOPYIO OH NOMELLAT B
nepesepHYTOM BHAe B Gonbiuoi cocya ¢
oOwiusoill Bomo#. Ha gHo konbul oH Ha-
NPABHJI CTPYIO CONIEHOH BOMLI, TaK YTOOLI
OHa NPOXOAK/Ia MHMO KPYNIHHKHA Mapras-
uoeku. CTpya Teka no AHy Konbbl, OTH-
Gana ee, u ganee LUIA N0 HAKJIOHHOH 6o-
KOBOM cTeHKe KoNOul, BMECTO TOTO YTO-
Ob! myro# OTXOOKTE B CTOPOHY. Yepes He-
CKO/TbKO CaHTHMETPOB CTpYA CTaHOBH-
nace HeycToH4YHBO#, OTphIBajlach OT
CTEHKH KONOBI H 111712 BHH3.

B crenyiollieM ONbITE Takas e Konba
noMellaach BBEPX FOpIbILIKOM B COCYA C
KOHLUEHTPHPOBAHHBIM PacTBOPOM COJH.
Ha nHo konOwl Hampaensnack CTpPYA
obrryHoli Boaki. Ona orubana oHO M 3a-

Caesa — 800a, mexywas no HOCUKY yaitnuxa (vaiinuxoestit 3dexm), cnpasa — ceoboonas cmpys
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TeM TEeK/Ia BBEPX MO HAKIOHHOH DokoBOH
CTeHKe KONnbbl, BMECTO TOro 4ToObI my-
roit uITH OT NHa BBEPX. Yeped HECKOMTLKO
CAaHTHMETPOB CTPY# CTAHOBMJIACh Hey-
CTOHYMBON, OTpBIBANIACHL OT CTEHKH KOJI-
Obl ¥ MOAHUMANACH K MOBEPXHOCTH BOIbI.

PeiiHep npoBOAHI ONbITEI H C APYTHMH
TBEpABLIMH npeaMeTamn. OH U3MEHSA HX
HAKJ/IOH, CO3[0aBan cTPYIO ONycKaloLeica
XOJIOAHON BOAB! B COCYIEe € TenIoi BO-
[0#, 3aMEeHAN OKPYrabifi Kpait 1Ha Koi10bi
OCTPO#l MeTajIHYyeckoi Kpomkoil. Yrto
Obl OH HH Aena, cTpys Heu3MeHHo ornba-
na kpalt npensTcTBus H XoTs Obl Ha Ka-
KOM-TO HeDO/BILIOM yYacTKe NPHIIErana K
TBEPAOH MOBEPXHOCTH.

PeiiHep Hccnenosan Takke TeYeHHE BO-
Obl, BLUTHBAEMOM M3 yaiiHHUKaA 118 3aBap-
ku. B 3TOM cnyuae cpena, cnocobnas Teub
(Bona), NPOXOAMKT Yepe3 ApYryio (Bo3ayx)
B NMPHUCYTCTBHHM TOBEPXHOCTH TBEPAOIo
Tena. Eciu Bona Tekna 6vIcTpo, TO OT
HOCMKA uaiflHMKa wa ayroobpasHas
cTpya Oe3 kanens. [1pu MeaeHHOM Teve-
HHUH CTPYA HHOTAA LA MO HOCHKY H OT-
pLIBANach JIHILE OT AHA yaiHuka. MHorna
OT ¢aMOT0 Kpas HOCHKa OTAENAIach AYro-
obpa3inas cTpys, Haywaa Hasan. I'lpu ne-
KOTOpOH NpOMEeXyTOYHOR CKOPOCTH no-
TOKA CTPYA pa3sfenanach: 4acTh LA ay-
roo6pa3Ho, a 4acThb TEK/a 0 HOCHKY 4aii-
HHKA.

ObbsicHenue wvaiiHukosoro 3hdexra
Owi10 onybnukosano B 1957 r. dx. Ken-
nepoM u3 Hero-Mopkckoro yHuBepcHTe-
Ta. [padmueckn noTok H300paxkawoT,
NPOBOAS Tak Ha3blBAEMble JIMHUH TOKA.
JIMHMA TOKA — 3TO JIHHHUA, KacaTenbHas
K KoTopoii B moboii ee TOYKe coBManaeT
MO HANPAaBJIEHHIO CO CKOPOCTBHHD [IBHIKE-
HHA XHOKOCTH B 3TOH Touke. Ecnu »ua-
KOCTh (BOOA) TeYeT Had ropH3OHTAJILHOI
NJIOCKOi TOBEPXHOCTbIO, TO BCE JIHHHH
TOKA rOPH30HTANIbHBI M, ECJIH NOTOK Ofl-
HOPOEH, PAacCTOAHHE MOy MOBIMH
OBYMSA COCEHHMMHM JIMHHAMM TOKA OfHHA-
koBo. Korna Ha nyTH Takoro noToka Bo-
Obl BCTPEYAETCA HEBBLICOKOE NPENnATCT-
BHE, IHHHHK TOKA B 3TOM MECTE CryLIAIOT-
Cfl, 4TO YKa3blBaeT Ha YBE/THYEHUE CKOPO-
CTH TeYEHHA.

Ha Bepxnem pucyHke ¢. 94 noKaszaHbl JiH-
HHK TOKa B NOTOKE, orubaroiuem peGpo nps-
MOYTOJIbHOTO Kpas H TOHKYK MIACTHHKY.
B 00oux cny4asx NTHHHH TOKA CTYILAKOT-
CA, 4TO YKa3blBAET Ha YBETHYEHHE CKOPO-
cTi Boakl. Yem Bnuxke Kk kpaio TBEpAOH
NMOBEPXHOCTH, TEM MEHBIUE paccTOAHHE
MeXay JHHUAMH TOKa, a 3HA4YMT, TEM
Gonbuie CKOPOCTh XXKHAKOCTH.

Korpa B Kakoi-TO 4acTH BOOSAHOH
CTPYH CKOPOCTb YBEJTHYMBAETCA, €€ KHHE-
THYeCKas 3Heprusa Bospactaer. [lpeano-
JIOKHUM, 4TO CTPYA Te4YeT nol MabiM
YIIOM K TOPH30HTANH H, C/IeA0BATENBHO,
TaKoe YBEJIMYEHHE IHEPrHH HE MOXKET
ObITL BBI3BAHO cHIOH TsxecTu. Toraa
YBEJIMUEHHE KMHETHUECKOH IHEPrHH O0M-
JHO MPOUCXOIHTL 3a CHET IHEPTHH, CBA-
3aHHO ¢ JaB/IEHHEM B KHIOKOCTH M npea-
crasnaoLed coboit onny u3 GopM noTeH-
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unanbHoi 3Heprmu. Korma ckopocth B
Kakoi-TO 4acTH CTPYH YBEIHYHBAETCH,
OaBfieHHe B 3TOM MECTE YMEHbILAeTCH.
IMonnas 3HepruA IToi YacTH CTPYM, paB-
Has CyYMME ee KHHETHHECKOH IHEPruM H
JIHEPTHH, CBA3AHHON ¢ JaBneHHeM, ocTa-
E€TCA NOCTOAHHOMN.

IMTockonbKy moONHAA 3HEPIrHA BOObI Ha
JIMHHKM TOKa NOCTOAHHA, NOBLILLIEHHE CKO-
pocTi BONMM3M Kpas TBEPAOi NMOBEpXHO-
CTH NOJIKHO CONMPOBOXIATHCA CHHXKEHH-
eM nasneHus. [laBneHue e BOIbl HA CBO-
OonHoi MOBEPXHOCTH CTPYH BCErga no-
CTOSIHHO M paBHO aTMocdepHOMY dasrne-
Huio. [Mo3ToMy Korpa cTpys AOCTHraeT
Kpasi, B Heii CyLLeCTBYET pa3HOCTh AaBne-
Huil: Ha cBoOOOHON NOBEPXHOCTH —
aTMocdhepHoe mnasneHHe, a BOmM3HM
Kpas — TIOHH)KEHHOE OaBieHue. JTa pas-
HOCThL [aBJE€HHA W 3acTaBjifieT CTPYHO
orubartb Kpa# TBepaoit NOBEPXHOCTH.

CTpys BOObI HECET HMMNYJLC (KOMHYe-
CTBO IBHXXEHHA), PABHBIA NPOH3BENEHHIO
€€ CKOpOCTH Ha Maccy. Ecnu BbiiMBaTHL
BOOY W3 cocyna ObICTPO, TO €6 HMMYILC
[OCTATOMHO BEJIHK M PA3HOCTL AasjieHUH
Yy Kpas cocyfa He MOXeT 3acTaBHTh BONy
orubats ero. Bona neeTcs nyroobpasHoit
cTpyeit yepes Kpait, kak o6b1uno. Ho npu
MEHBLLUEM HMMYJbCce (NMpH MeHbLUEH CKO-
POCTH NMOTOKA) pasHOCTL OaBJICHHHA OKa-
3BIBAETCA AOCTATOYHOMN ANA TOrO, YTOOLBI
3ACTaBHTh CTPYK KPYTO NMOBEPHYTH.

PaccMoTpHM Tenepb CTpPyio, 00OTrHYB-
wyio Kpai nnactuuku. Kennep oBHapy-
JKHJI, UTO CTPYA MOXET TE4b MO HHXKHEH
CTOPOHE NJIACTHHKH. B 3TOM cnyuyae Bce
JIMHHH TOKA TOX€ FOPH30HTAJbLHBI: Clie-
NOBaTE/BHO, BEKTOPHLI CKOPOCTH HAa pas-
HO#t rnyBuHe napaiiesbHbl H OOHHAKOBLI
no senuuuHe. M Bce-Taku B 3TOM ciydae
CYLUECTBYET Pa3sHOCTL OaB/IEHH HA pas-
HOM rnybune. B HuxHel yacTH mMOTOKa

(Ha cBOBOOHOM NMOBEPXHOCTH CTPYH) AaB-
NEHHe paBHO aTMochepHOMY, a B BepxHeil
(y NIaCTHHKH) — MeHbLUE aTMOCHEepPHOro.

Y10o0bl NOHATHL, KaK NOAB/IAETCA Pa3-
HOCTb OaBieHHi, paccMoTpHM OacceitH
co cTosayel Bono#. Ha nosepxHocTH BO-
OBl NaB/IeHHE paBHO aTMochepHOMY; noa
MOBEPXHOCTHIO OHO JOMKHO ObITH 60/Ib-
we aTMocdepHoro, Tak Kak nobasnsercs
Bec Boasl. [loGaBoyHoe naBieHue Bo3pac-
TAET C YBETHYEHHEM ryOHHbI.

Korna Bona TedeT no HHUXHell cTOpOoHe
TOPH3OHTANBHOR NIACTHHKH, NaBJ/IEHHE B
HHHEl 4acTH MOTOKAa NOMKHO OBITh
Bonbiue, yem B BepxHel (COOTBETCTBEHHO
BECcy BO/bl, HaxoadLlelcs MEXAY ITUMH
aByMsa ypoBHaMH). ITockonbKy naBnenue
Ha HHXHEA TrpaHHUE nNOTOKa paBHO
aTMoctepHOMY, AaBIEHHE HA €ro BepX-
Hel rpaHuMuUe OOMKHO ObiTh MeHbLUE
aTMoctepHoro. Pa3HocTh daBneHu#t npu-
WKHMaeT NOTOK K NJACTHHKE.

Takoe TeueHHe HEYCTONYHBO H CTPYA HE
MOXeT GecKOHEeYHO JOATO Teub MO HHXK-
Helt cTopoHe nnacTuHKH. Hebonbiuue
BO3MyLIeHHs ObICTPO BO3PacTalT, H
CTPyA OTPbLIBAETCHA OT MiacTHHKH. Ken-
JIep YCTaHOBHI, 4TO NO HHXHel cCTOpoHe
MAACTHHKH CTPYA MOXKET Teub Ha paccTo-
AHMM HECKOJTbKUX CAHTHMETPOB.

Ecnu nnacTHHKA HAakK/IOHEHAa BHH3, TO
CTPYS OOJbILE HE OTPLIBAETCA OT Hee, No-
CKOJIBKY TENEPb CHIIA TAMKECTH HE NEPIEH-
nukynapHa crpye. K ToMy e H manbie
BO3MYILLUEHHA BO3pPacTalT HE CTOJb
ObicTpo. Tak TeueT BOJA MO HOCHKY uali-
HHKa npu yaliHukoBoMm 3 dexTe.

CTpys MOXET Te4b H BBEPX CHM3Y 1O
cJlerKa HaKJIOHeHHOH noBepxHocTH. Ho
yepe3 HECKOJIbKO MHIIJTHMETPOB €€ [BM-
JKEHHE 3aMEeJIAETCA No/A AeHCTBHEM CHITbI
TaxecTH. Toraa oHa HauunaeT nubo co-
OHpaThCA B PACTYLUHE W NafalollMe Kan-
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nH, nubo xonebaTucs Tak CHILHO, 4TO
OTPLIBAETCA OT NOBEPXHOCTH NIACTHHKM,

Ins Takoro cocyaa, Kak MOJIOYHHK, Ca-
MOE€ T[/IaBHOE — MPHAATH TPaBHIABHYIO
dopmy Kparo ero Hocuka. Ecnn Monoko
MoxeT 00OrHyTh €ro Kpail ¥ Te4b B ropH-
3OHTAJLHOM HANpas/IeHHH HIH BHH3, TO
yaitukoBbift hdexT Henibexen. Ecnm
e NpHAAaTh KPalo HOCHKA TakKyio dopmy,
yT0, 0BOrHyB Kpai, MoJIoKO ByaeT Teub
KPYTO BBeEpX, TO 4aiHukoeoro addexra
He ByfeT naxe nNpH caMbiX MATBIX CKOPO-
cTax notToka. Koraa MoJIOuHHK MMEeT Ho-
CHK C HenpasBuneHo#t d¢opmoii Kpas,
€HHCTBCHHLIA BBIXOA — MONOXKHTE HA
cpe3 HocHKa HOX. Toraa monoko Gymer
CTEKaTh 110 JIEIBHIO HOXKA.

C yaituukoBeIM 2hdexToM cxomeH -
texT Koannel, Ha3paHHBIA NO HMEHH OT-
KPBIBLIETO €ro PYMBIHCKOrO HHIKEHEpa
I'. Koannwi. MHoraa »hdektom Koannst
Ha3BIBAKOT yaluukoBbil 3(dexT, HO
06b1vH0 noa ahdexTom Koanas nonnma-
0T nBa oraensHbix asBnenus. Korna
CTPYA XKHAKOCTH MM a3a, BeIXOasLIas
H3 NPAMOYTOJ/ILHOTrO OTBEPCTHSA, BCTpeya-
eT Ha CBOEM MYTH HEBLICOKHIl BHICTYH,
OHa MOXeT, ODOTrHYB €ro, Teub Mo HHX-
Hel ¢cTeHKe. ITO 0OBACHAETCH YB/CUSHH-
€M BO3lyXxa M3 NPOCTPAHCTBA MEXOy
cTpyeit W BeicTynoMm.  He aymaso, 4TO
TaKoe ABJICHHE CYLUECTBEHHO B YalHHKO-
BoM addexTe.

Wuorna non addextom Koannb nouu-
MaioT «obneranue» CTpyell NMAaBHO HC-

JKHM, 4TO Mbl HanpaBHJIH FOPH3OHTAlb-
HYIO CTPYIO BOAB! Ha 00 TO4eHHBIIT MOpeM
KaMeHb-ronsiwl, Korna ero nopepxHocTs,
MCKPHMBIIAACH, HauHHaeT YXOOWTh OT
CTPyH, NOJ NpHAeraroLlei K Heil nosepx-
HOCTBEIO BOAbl BO3HHKACT 4acTH4YHBIN Ba-
KyyM. [Ilockonsky ceBoboauas nosepx-
HOCTb CTPYHM OcTaeTcs moa aTtmocdep-
HBbIM OAB/IEHHEM, Pa3HOCTE AaBeHHH no-
NMEpeK CTPYH NPHKHMAET €€ K KaMHIO.
3TO ABNEHHE OYeHb NOX0XKe HA YalHHKO-
Bbiit addexT.

A npoeen onelT, NOAOOHEIN ONBITY
Peiinepa ¢ conbio. B cocya ¢ Tennolf Bo-
noit 2 onycTin KyOHK Nbia, HAKNOHEHHBIH
TaK, YTO BOAa, NMOABNAIOLLUAACA NPH €ro
TasHHH CBEPXY, OOKHA Obina cTekaThk ¢
BepxHelt ero rpanu. (OBpasyrowiascs npu
TasHHH N1bJA BOAA ONYCKAETCA BHH3, TaK
Kak €€ MIOTHOCTh DOonblle NMIOTHOCTH
Tennoii Boasi.) Ha BepxHiowo rpaib KyOu-
Ka A HaHeC KarTio MHILEBOTO KPacHTENs,
yTOOLl BHOETH, KaK TEYET XKHAKOCTE.
Crpys orubana HmkHee pebpo Kybuka H
Ha Y4acTKe B HECKOJILKO MHUIHMETPOB
TEKJ1a MO HHIKHEH €ro rpaHu, Npexe 4eM
OTOPBaThCH OT Hee H HANMPaBHTHLCA BHH3 K
IOHy cocyna.

[Mocne 3TOro a8 npojaenana ONbIThl CO
crpyeil BonObi, BbUIHBaKOLWIEHCE H3 Npo-
3payHoro  MJIacTMaccoBOro  cocyaa
(«coycHuKa», CM. PUCYHOK Ha ¢. 95). B ta-
KOH COYCHHK CTHBAIOT XHAKOCTL, OCTaK)-
LIYFOCA Ha CKOBOPOE NMOC/Ie NoiKapusa-
HHA MACA, JKOYT, Koraa xup cobepercs B

KPHBJIEHHOM NOBEPXHOCTH. ﬂpe.tmono- ONHH cnol wHa NOBEPXHOCTH, W 3a-
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TEM CIIHBAIOT M3-TIOA CJIOA KHpa MACHOH
cok. lns 3TOro coycHHMK cHabxeH HOCH-
KOM, MIYLIHM OT CaMoro [Ha, Tak 4To,
KOT1a ero Hak/IOHSIOT, B NMEPBYIO OYepent
CNTHBAETCH KHAKOCTH H3 HHIKHErO CJION.

A 3akpenun Takoil COYCHHK B KONbLle-
BOM LUITATHBE, YCTAHOB/IEHHOM B PAKOBH-
HE Ha KyXHe Tak, 4To0kl Bo/1a H3 KpaHa Te-
K/la B HEro, a 3aTeM BBIJIHBANack H3 €ro
HOCHKA. YO Hak/loHa MOXHO Obinio pe-
rynupoeats. Kpome Toro, 8 Mor peryiu-
POBaTh CKOPOCTH TEYEHHA BOAL!I B COYC-
HHK H CKOPOCTb NMNOTOKA YE€Pe3 ero HOCHK.

CHayana A HaKJIOHHJI COYCHHK Ha 45° u
nycTHN Boay AoBOiBHO OblcTpo. Bona
JMack W3 HOCHKA, KaK 0DbIMHO, W30rHY-
To# cTpyeit. Korna s ymeHeluan cko-
pOCTh NOTOKA, cTPyA Bee Bonbiue u 60/b-
we npubnuKanack K COYCHHKY H ¢ HEKO-
TOpOro MoOMeHTa, 060rHyB Kpait HocHKa,
nunace aAyroobpasHodt cTpyfkoit, Ha-
npasieHHoi B obpaTHyio cTtopony. Ipu
NanbHefeM YMEHbIICHHH CKOPOCTH Mo-
TOK& cTpy#d, obornys Kpa#t HOCHKa, LA
BHH3 MO HOCHKY, HE OTPLIBAACh OT HETO,
10 camoro aHa. Ctpys, Tekyuias no no-
BEPXHOCTH HOCHKA, Oblla NOBONBHO CTA-
GunbHa.

Yr1o0bbl cneanTh 3a  TEYEHHEM, 1
BIPBICHYT B COYCHHK HECKOMbLKO Kaneib
NMHLIEBOro KpacHTens. Teuenue Gbul0 3a-
METHO B OCHOBHOM B BEpXHe#l 4acTH HOCH-
Ka. B HIbkHell ero yacTv BOaa NoOYTH He
neuranacek. [lepenuBasce depe3 Kpail, oHa
0uYeHb OBICTPO NEPEMEILIHBAIACH, TAK YTO
# HEe CMOT 3aMEeTHTb PA3TH4HIl B CKOPOCTH
30€Ck WIH Aanbilie B CTPYE.

Korna ycraHoBHiIcs 4aiHHKOBBIH 3¢-
texT, CTpy#, HAYLIAA CHH3Y NO HOCHKY,
u3MeH#Hj1a cBok hopmy. Okono kpas Gbin
A0BONBHO GunbLIOR, HO Y3KHI «TOpO».
Ecnu 5 MEANeHHO YBENHYHBAJ CKOPOCTh
MOTOKa, TO «rop6» YBETHYHBA/ICA H HAYH-
Hasn konebatbea. C HOCHKA 4acTO CPbIBa-
JIHCH KAIJlH, HO B OCHOBHOM Boja Tekjaa
BHHM3 N0 HOCHKY. S «nozoHaupoBan»
Hro NOoTOK BOMM3IH Kpas HOCHKA.
«opb» u ocTtansHas 4acTh CTPYH ObLIH
yCTORYHBBI.

Torna s cTan MEANEHHO YBC/IIHYHBATH
CTPYIO BOABI W3 KpaHa. Boasnoi «ropb»
NIPEBPATHIICA B «LLIHYDP» NPHOIH3HTENBHO
KPYIJI0r0 Ce4eHHA, KOTOPLIH, caenas ner-
J110, BO3BPALLAJICA K HOCHKY COYCHHKA Ha
PaccTOSHHE HECKONBKO Oonblile CaHTH-
METPa H NEPEX0OOHN B LIHPOKYH TOHKYIO
cTpyro. Mexay wHypOM B HOCHKOM OCTa-
Bajiack TOHKas nijeHka Boasl. [loTporas
MJEHKY MIToi, A HE BbI3Ball HHKAKHX H3-
MEHEHHI HH B IUHYDE, HH B TOHKOH CTpye
HHKe WHypa. Bona B nnexke Kazanachk He-
noaBMXHON. B HMXHEM KoHUE NeTnH
IUHYpa ObINH HENOABHAKHBIE «MOPLLUH-
Hbl». Sl CcTan MOCTENCHHO YBEJIMYMHBATHL
CKOpPOCTE MOTOKA BoAsl, MopLuMHE cTa-
nu Gonee pe3ko BbIPAKEHHBIMH, H LIHYP
BADYT OTOPBA/CA OT HOCHKa, obpa3oBas
00BIuHy0 OyroobpasHyo cTpyo.

IMonobubie HENONBHMKHBbIE MOPLLHHBI
MOXHO HabnonaTe B TOHKOM CJI0€ TEKY-
wel Boasl M B aApyrux ycnoeuax. Ilon-
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CTaBbTE NOJ TOHKYIO CTPYIO BOIBI, TEKY-
el U3 KpaHa, 4To-HHOyaAb NI0CKoe M Nno-
CTeneHHo MOAHHMaNTEe MIOCKYIO MOBEPX-
HocTek. Korpa oHa npHOIH3MTCA K KpaHy,
Bbl YBHIHTE, YTO MOABHIMCH «MOPLIH-
Hei». [Npu naneHeiuefiv npuGIHXEHHH K
KpaHy OHHM CTaHOBATcA ewe Gonee 3ameT-
HbIMH ¥ BbI3bIBalOT Gonbiune KonebaHus
OHaMETPa CTPYH.
Taxue BOnHBI HecegoBan korga-To Pa-
e, OHM HENIOABHXHEI MOTOMY, 4TO Oe-
IYT MO CTPYye BO/blI BBEPX TOYHO C Taxoif
JK€ CKOpPOCThIO, C Kakoi Boaa B CTPYe na-
naet BHM3. [No-BHaAMMOMYy, TaKOro Xe po-
[a CTOAuYasA BOJIHA BOIHHKAET B TOHKOM
BOASHOM IIHYpe, neTneobpazHo Bo3spa-
IIAKOLIEMCA K HOCHKY COYCHHKA, H3-3a TO-
o, YTO IIHYP «YAapAeTcA» O HOCHK.

Ipu cpaBHHTENBHO HH3IKOH CKOPOCTH
NOTOKa, Koraa BMecTo wHypa Osin ropb,
CTPYA HHOTZIa CTO/b CHILHO KonebGanack,
4YTO OTpBIBanack oT HOcHka. Ho cromno
TIPOBECTH NaJbLIEM TIO KParO HOCHKA, Kak
OHa CHOBa «TpHJIHNANa» K Hemy. [Tpu 6o-
Jiee BBICOKOH CKOpPOCTH NOTOKA, NMPH KO-
Topo#t cTpya MMena BHI LUIHYpa, [enas-
LIero neTmo, Takol GoKyc He Nonyyancs.

I'op6 32 KpaeM HOCHKA BO3HHKaeT, Be-
POATHO, MO TEM e MPHIHHAM, 94TO H B ro-
pH3OHTAIBHOM ToTOKe Boawl. Korna B
TOPH3OHTAJIBHOM NOTOKE OKAa3bIBAETCA
HEBBLICOKOE MPENATCTBHE, HAN 3THM Mpe-
MSATCTBHEM MITH CPA3y )Ke 32 HUHM BO3FHHKa-
et sopsHo#t rop6. Han npenarcreuem
CTYILAIOTCA JIMHUH TOKA COOTBETCTBEHHO
yBENTHUEHHIO CKOpOCTH TeueHua. Cko-
POCTB TEYEHHA MOXET CTATh CBEPXKDH-
THYECKOH; 3TO 0O3HA4YaeT, 4TO BOIA TEYeT
BbicTpee, weM MoryT Gexartb non Hed
BonHbl. Ha 3anneM ckiione ropba Teuenne
CTAHOBHTCSA NOKPHTHYECKHM. 37eck ya-
CTO BO3HHKAET TYPOYJIEeHTHOCTS.

Heuto nopobHOE NpPOMCXOOMT, NO-
BHOHMOMY, H B CTpYye BOasl, orubaroLuei
kpait nocuka, Kpait — 3T0 npenaTcraue,
cryuaiomee nuHuH Toka. Ha ceobogroi
noBepxHocTH BOABI 0Opasyercs ropb,
pacnonoxeHHsI 32 KpaeM Hocuka. Huke
ropba Bona 3ameiseTcs, o0pas3ys WHPo-
KYIO, HO TOHKYIO CTPYIO, TEKYILYIO CHH3Y
no Hocury. Ecnm cKOpOCTh TeueHHs A0-
CTATOYHO BEMHMKA, TO B HHXKHEW 4YacTH
ropba TeueHHe OKa3biBaeTcs TYpOyneHT-
HbIM H OT HEro OTPBLIBAIOTCA KaIlJiH.
OcTtanbHas 9acTh CTPYH «MNOOYHHAETCA»
[OABJCHHIO, MPHXHUMAIOLLIEMY €€ K HOCHKY,
o xoTopoM rosopus Kennep.

Ecnu 4yTh-4YyTh YBEJIHMHTB CKOPOCTH
MOTOK&a, TO Pa3sHOCThL AaB/ieHHH Yy Kpas
HOCHKA OKa)keTcs HemoctaToyHofl nns
TOro, utrobbl NOMHOCTBH MNPHXATh
CTpyHo K Kpako. Bosa, nouTu oTopsasiua-
ACS OT HOCHKA, CKHMAeTca CHJIaMH mo-
BEPXHOCTHOFO HATAKEHHA M NOA UX nefi-
CTBHMEM NpHHHMaeT GopMy wHYypa npub-
JIH3HTENIBHO KPYIJIOro NonepeYHoro ceye-
uus. HlHyp cBHCcaeT BHH3, HO OENaeT ner-
JIKO M3-33 TOHKOH BOAAHON MIIEHKH, KOTO-
pas 0CTaeTcA MEXAY HHM M HocHKkoM. Ha-
TAXEHUE NUICHKH BO3BPAlaeT LIHYD K HO-
CHKY, Te cTPYA 3aMeIAEeTCA H pacLuHps-

YaKkuii ,,zopb”

Wupokas, moHkasi cmpys;

» COycHUK”

Ompele cmpyu

ITpucnocobaenue das uccaedosanun waiinuxo6o20 dpexma
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Onvim ¢ U-o6pa3noii mpybxoi

erca. [MeTns noponsHO HeycToluuea, Ec-
JI¥ LUHYDP NMOJTHOCTHIO OTOPBETCA, TO €ro
HE YIIaCTCA BEPHYTh, NPOBEA NANbLEM MO
HOCHKY, Ta8K KaK NMpH 3ToM MoxeT obpa-
30BaThCA TOHKAA BOOAHAS MIEHKA, KOTO-
pas Morna 6ul ero ynepxuBaTh. CTOHT
OTBECTH NaJiell, KaKk CHJION TeueHHs LWHYD
oTOpaceiBaeTcs Bnepea B Buae 06buHON
H30rHYTOH CTPYH.

HekoTopeie 1yMaioT, 4To 4allHHKOBbIH
3bdexT MOKHO YCTPaHHTh, OMAa3aB HO-
CHK YaiiHHKa cHH3y MacioM. S nompobo-
BaJl NoMa3aTh (MaprapuHoM), HO HHYEro
3THM He noOuncsa. CrepeB MaprapH, s
YCTAHOBHJI COYCHHK TakK, YTO €ro HOCHK
Obin  NpHONH3HTENBHO TOPH3OHTANEH.
Ecnn Bopa Teksia MEOJIEHHO, TO CTpyA

BodsiHas cmpylika 4,\&

Toxkul cmeprkeHb

Cmpyiixa, o6eusarowas cnupaibro cmepxcens

BodsiHas cmpytika

ornbana kpait HOCHKA M TEK/1a IO HOCHKY
CHHM3Y OIHH-Ba caHTHMeTpa. [lanee oxa
OTpbIBaJlach B BHOE CTPYH, HampaB/ieH-
HO#ft Haszan. Cpa3y e 3a KpaeM HOCHKa
Obin y3KHil (HECKONIBKO MHJUTHMETPOB)
rop6. 3a rop6om cTpys npuarMana dop-
MY IIHPOKOro TOHKOI'O C/IOA BOOLI.

INpu oueHs Mano#f CKOPOCTH MOTOKA
CTpYHKa BOALI HA HHXXHEH CTOPOHE HOCH-
Ka HauyMHana myJbcHPOBaTh — MO Hell
npoberanH ogHHOYHEIE BOJIHBI. B Touke
OTpBIBa JIBHXKEHHE BOObLI HACTONBLKO 3a-
MeANANoCh, YTO 06pa3oBLIBAJIHCh BHCA-
uwme Kamwm. Kaxnas nynscHpyoias Bos-
Ha nobaBnanack K Karie, 3acTaBnAs €e
nagats. Ho cHauana BonHA «ToJKana»
KaIiio, BEIHYKIas ¢ HCMHOTO CMECTHThb-
cf BHH3 N0 HOCHKY. [Tocne oTpeiBa Kaniu
OCTaBILasAcA BOAA BO3BpAlLASIACE K BEpPX-
HEMY KOHILY HOCHKA H JIHLIbL ¢ HOBOH MyJib-
CHpYIOLUER BOJIHOH ONATE LA BEPEn.

Jlanee 1 ycTaHOBMJI COYCHHK Tak, 4TO-
651 Kpait ero Hocuka 611 pacnonoxeH ro-
pu3oHTanbHO. [lpH ManeIx CKOpPOCTAX
noToka pona orubana kpalt Hocuka, ob-
pa3oBsiBania ropb H 3aTeM nepexoauna B
LIHPOKYIO CTUTIOCHYTYIO cTPYiiky. Koraa
5l YBEJIHYHBAJI CKOPOCTh MOTOKA, BO3HHUKA-
J1a MeT/sA, OHA YBENHYMBAJIACh, H B KOHIIE
KOHIIOB CTPyA OTPLIBAJach OT HOCHKA.
Ho He Bcs Boma mepexoansna B OTOpPBaB-
WIyKOca ¢Tpyro. YacTuuHo OHa npoaon-
kana Teub CHHM3Y MO HOCHKY. Mexay
cTpyelt u clioeM Boabl Ha HocHke 06pa3zo-
BbIBAJIaCh KOPOTKAaA y3Kad BOAsAHAA MJIeH-
Ka, Ha KOTOpPOii OblTH BHOHBI YACThIE CTO-
AqHe BONHBI. Bona oTpuIBaeTCA OT HOCH-
Ka Toraa, Korjaa ee HMMyJibC JOCTaTOuEeH
JLMA MPpEeoaoIEeHHs Pa3HOCTH JaBJIEHHH Mo
rnybuHe NOTOKa, CyLIecTBYIOLIEH Yy Kpas
Hocuka. Tlo-BuaHMOMYy, YacTh BOMAbI Te-
pAeT 3HAYHTENbHYIO OO CBOEr0 HM-
nynbca, MpoXoas 4Yepe3 Kpaif Hocuka. Ilo-
3TOMY OHAa MOJKET CTEKAThb BHH3 N0 HOCH-
Ky Tak, kak o6wacuan Kemnep.

A npoeomun Takxke oneitel ¢ U-
obpa3noit Tpybko#, cHabxennoit Goko-
BbIMH OTpOcTKaMHu. OnuH ee KoHel Obis
3aKpeIT Npobkoft, a apyroft A noacTaBM
1o CTPYIO Boakl U3 kpaHa. Bona BeiTexa-

Heboabwoti
nodsem cmpyu

Onbim ¢ yepnayxom

na uepe3 GOKOBON OTPOCTOK 3aKPHITOrO
KoneHa TpyOku. OueHb NNABHO peryiM-
Pys CKOPOCTBb MOTOKa, MOXHO Oblno no-
6uThbCca TOro, 4TO BOAA NHNAack U3 HoKo-
BOTO OTPOCTKA CTPYHKOI, HanpaBneHHON
Ha3al, H, Dol HiKe no TpybkH, Wna no
ee noBepxHocTH. Takas dopMa CTpyH He-
ycToiuuBa, CTPYA NOYTH Cpa3y Xke MOATs-
rHBaNlach BBEPX H 00TeKana BeCh HHKHHA
KOHTYP GOKOBOro OTPOCTKa H OCHOBHYIO
Tpy6Ky.

Mue 3axoTenock y3HaTh, HACKONBKO
Danieko MOXKeT Te4b BOOA M0 HHXXHEN cTO-
POHE HE OYeHb KPYTO HAKJIOHEHHOro
npeaMera. B cBoeM camy A YCTAHOBHI
IBYXMETPOBYIO METAJUTHYECKYIO IIACTH-
HY, HAKJIOHHMB ee Ha 45° k BepTukanu. K ee
BEPXHEMY KOHLY fl IPHBA3AJ CHH3Y LUJIaHT
ana nonusku. OTperynHpoBaB cKOpPOCTh
NOTOKa BOABL, % NOGHIICA TOro, YTO BOAA
CTPYHKOH TeKkJjla CHM3Y MO BCel NNMHE
nnacTuel. MHorpa ona orubana Goko-
BO#H Kpalt MeTalJIH4YeCKO NIacTHHBI ¥ Te-
KJ1a no Heit ceepxy. MHorpa crpyiika (u na
HHXKHEH, H Ha BepXHell CTOpOHE NnacTH-
Hbl) MEJICHHO M3BHBANach, KaK JKHBAA
3MeiKa.

Takue e OneITHI A NPOAENaa ¢ TOHKH-
MH METAJUTHYECKHMH, CTEKIAHHBIMH H
TUIaCTMACCOBLIMH CTEPXKHAMH, HAKIIO-
HEHHBIMH Ha HEKOTOpHIit yron. Ha Hux s
HAIIpaBNAn cTpyHKy Boakl M3 KpaHa, OT-
peryJMpoBaB ero Tak, 4Tobwl oHa Geina
TOHBIIE cTepxHA. Ecnu cTpylika nanana
Ha cTepxeHb cOOKy, TO OHa nuUIa Mo ero
HHXKHEH cTOpoHe, a 3aTeM obxonuna ero
HEeCKONBKO pa3 cnupaieio. OHa HUKOrma
He 1uU1a BBepX (OT pakoBHHBI), HO B HEKO-
TOPLIX MECTaX MPOXOAH/IA FOPH3OHTATb-
HO.

CnupansHas dopma cTpyu obycnosne-
Ha KPHBH3IHOH NOBEPXHOCTH CTEPXKHA.
TockonbKy pa3sHOCTh OaBJIEHHI MO riy-
Oune cTpyn 3acTaBniseT ee C/ef0BaTh Mo
HCKPHBJIEHHOM MOBEPXHOCTH, OHA oruba-
€T CTEpP)KeHb CHa4yana CHH3Yy, a 3aTeM H
cBepxy. Takoe orubaHue mMpoaonxKaeTca
nanbiue mo seel anuHe crepxua. CTpya
nepecTaeT WATH MO CHHPAJH, eC/IH BIATH
cTepkeHs Oonsiuero guamerpa (Hakio-
HeHHbII Ha TOT xe yro). Torna crpyiika
HayHHaeT MOBHTATBhCA MO COHpanH, HO,
cOenaB MeT/i0, BO3BpAllaeTCcs Ha HHXK-
HIOK CTOPOHY CTEPXHA H HOET Jajbllie
BHH3 B BHJle «TIEPEBEPHYTOrO» NOTOKA.

B cBoem nocneaHeM OneiTe A NoacTa-
BHJI O CTPYAKY BOALI, TEKyIueH H3 kKpa-
Ha, Kpyribli MepHbifi yepnayok. [{oHBI-
LWIKO 4epnayka ObUIO BEpPTHKATLHO, BOAA
najana Ha yepna4yok cooxy. Ctpy#ika wna
no ero 60koBOi noBepXxHOCTH, orubas ee,
J10 caMoro HHu3a. 3neck OHa, Npexae Yem
OTOpBaThCA, NOAHHMANIACH BBEPX Ha He-
Gonbuioe pacctosHue. OuYeBHAHO, 4TO
PasHOCTE [JABJIEHWH, YOep)XKuBaroLlias
CTPYHKY B COCTOSHHMH «TEPEBEPHYTOrO»
MOTOKa, AOCTATOMHO BE/IHKAa IJIA TOrO,
uTo6bl BOA NEHCTBHTENLHO MOT/Ia Tedb
BBEPX, MOKA MoAa ACHCTBHEM CHIIBI TAXKE-
CTH OHa HE 3aMEeINIMTCA H HE OTOPBETCA
OT NMOBEPXHOCTH Yepnayka,
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H. Maocen , P. Munepim

KJ'IACCM@MHMPVIOI.L[ME NMPOCTPAHCTBA ANA NEPECTPOEK
N KOBOPAN3MOB MHOIOOBPA3NIA

INepeson ¢ anrnniickoro

MATEMATVIKA

3 SAPYBEMIHOW HAYHE

M MADCEH
P. MAITPIM

HNACCUPULIMPYIOLLIME
NPOCTPAHCTBA
OnAa
NEPECTPOEH
W
HOBOPOVMGMOB
MHOICOBPASUA

KHura waBecTHbIX MaTeMaTUKOB
W. Magcena (Oanua) n  P. Mun-
rpama (CLA) nocesaueHa BaXXHOMY
pasgeny cOBpeMeHHOWm anrebpaw-
HECKOW TOMNonoruW, Wumelwemy
cdyHaaMeHTansHoe oblemaTeMa-
Tuyeckoe aHa4YeHue. OHa aBnseTcA

UTOroM ABaguaTuneTHero nepuo-
ga pewexus TpygHenwen npobne-
Mb' Knaccudomkaumm CTPYKTYp Ha
MHOroobpasunax,

LOnA MateMaTWKOB pas3nuuHblx
cneyuvansHocTen, anrebpancTos
TOMONOroB.

1984, 14 n. Llena 2 p. 10 xon.
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Kunman

KpynHomacwTabHble
UPPUraLMOHHbIE CUCTEMBI;
KannbpoBO4YHbIE TEOPUY;
METO[ MbICNIEHHOrO MOAENMPOBaHUSA
B NCUXONOruKn; XXMBOE HAcNefCcTBo

ounun MOPPUCOH

TIEPEBPOC BObl HA BOJIBIIME PACCTOA-
HUA (MPUMEP COBPEMEHHOTO KMTAA U
MEXIYHAPOIHEIN OnbiT).IToa penakum-
et 3. bucyosa, 3. daxanea, Ox. Huky-
ma, JTuy Yanemuna

LONG-DISTANCE WATER  TRANSFER:
A CHINESE CASE STUDY AND INTER-
NATIONAL EXPERIENCES, edited by Asit
K. Biswas, Zuo Dakang, James E.
Nickum and Liu Changming. Published
for the United Nations University by
Tycooly International Publishing Limi-
ted, distributed in the U.S. by UNI-PUB,
205 East 42 Street, New York, N.Y. 10017
($ 65; paperbound, $ 37.50).

HHUI'A nocBaAlLLIEHA HPPHTALHOHHBIM

CHCTEMAaM MNpPOLIOr0 H HACTOALLETO.
3HauHTENLHOE MECTO B Hell OTBOAHTCH
NOBONILHO KPYNHOMY COBPEMEHHOMY KH-
talickomMy npoekty. Hauano ero ocy-
LIECTBJIEHHIO OOJI)KEH NMONOXHTEL KaHall,
no wHpHHe He ycrynawowuit Cackysxan-
He®, KOTOpbIif HAMpPaBHT BOAbLI YaHU3AH
(AHu3El) B 3acyluiHBbie palionsl Cepep-
Horo Knras. Llens co3nanua 3THX coopy-
eHH#l Ta e, YTO CTOMIA Nepe Yenose-
YEeCTBOM THICAYENETHA Ha3lal: MOBLICHTH
NJI0J0POAHE 3eMENlb.

B 3T0i He coBcem 0OBIYHOM KHHMIre pac-
CMATPHBAKOTCA TOYKH 3PEHHA KHTalCKHX
H HHOCTPAaHHBIX CMELHATHCTOB Ha caMbli
wMpokH# Kpyr npobnem, cBA3aHHLIX C pe-
anu3ammedl npoekta. [lpubnu3uTensHO
YETBEPTh KHHIH TOCBALICHA ONHCAHHIO
COBPEMEHHOI0 ONbITa MHOIHX CTPaH B
obnacTH cOOpYXeHHs HPPHUralHOHHBIX
cicteM. He MeHee yeM B IBYX OecATKax
craTeil aHanu3HpyeTcs KHTalickuit mpo-
KT BO BCCX ACMEKTAX — OT KOHKYPEHLIHH
MEXKAY pa3/HYHbBIMH NPOBHHLMAMH OO
npobneMbl BbI)KHBaHHA MaJILKOB J10COCH,
KOTOpKIE, KCTATH CKa3aTh, 00bIYHO Ona-
ronoIy4HO NpEoaoieBakoT BpalllarolHe-
csA Typbunbl. Texuuueckue npobnemMsi oc-
BEILEHBLI JOBOJIBHO MOBEPXHOCTHO: IpPH-
BOAMTCA noapobHas kapTa pycna KaHana,
OOHAKO He YKa3bIBA€TCA HH €ro nomnepey-
HBII pa3pe3, HH NpubGNH3KTENbHAA CTOH-

* Pexa B ceBepo-BocTOuHOM yacTH CLUA,
snanarowan 8 Yecanukckuh sanus. — IMpum.
nepee.

MOCTh €r0 COOpyXeHus. B pasgene non
3aronioBkoM «Kanas Meoane HMeeT aBe
CTOPOHBI» MOAPOOHO MCCIEOYHOTCA BO3-
MOJKHBIE DpEe3yNbTaThl H NOC/HEACTBHA
OCYLUECTBJICHHA MPOEKTA.

Auussl — camas NOTHOBOAHAA H3 BCEX
peK YMEpEeHHOr o Nosca, K NOTOMY OHa OT-
KDBIBaeT TNepea aBTOPAMH TNPOEKTa He-
0OblyaiiHO LIHPOKHE BO3MOXHOCTH. Ilo
06BeMy BOOBI, 1OCTABIIAEMOI K MODIO, €€
NPEBOCXOAAT Nl AMa3oHka H Konro,
NHUTaeMbIE€ BIAaroff TPONHYECKHUX JIECOB.
IMonyTHO OTMETHM, YTO BeNMYaiillas pe-
ka CeBepHoit AMepHKH MHCCHCHNIHM C NpH-
TOKOM MHCCYpH NO BE/IHMHHE CTOKA 3aHH-
MaeT JIMIIB ceabMOe MecTO B mupe. K
ory or SHu3ml pPacnonoMKeHul Telibie
BNaXkKHele paiioHbl, rae Kaxnas HH3MHA
npespailieHa B pucoBoe none. Ha nporu-
BOMOJIOXKHOM ee Bepery packuHyiack Be-
nukas Kurtalickas paBHHHA, IPOCTHPAIO-
mascs or Hankuna mo IMeknna. Mmerno
31€ck, Ha NIOAOPOHLIX 3eMIIAX, o6pa3o-
BaHHBIX MIHCTBIMH HAHOCAMH CBOEBOINb-
HOH Xyaux? (OKenToi#t pexku), u 3apoau-
nack KHTalickas UMBMIH3alMA, ITa Heon-
HOKPaTHO MEHMBILAA CBOE PYCJIO PeKa Hbl-
HE TeYeT MOYTH NapaiensHO cBoeil cTap-
welt cecTpe, HO Ha 500 kM cesephee. U B
HAalUH OHH HA OrpOMHOM paBHHHE IJIO-
wankio B 3—4 CenbCKOXO3ANCTBEHHBIX
wraTa CIIA, nouTH UeHKOM pacnaxasH-
HOM MoA NMoMNsA, OropoJsl H cankl, MPOXH-
BaeT MATAaf 4acTh HaceseHua Kuras.

CrnenyeTt cka3aTh, YTO NONYYHTE XOPO-
wiHi ypoxall B 3THX MecTax Henerko. Oc-
HOBHaf CENbCKOXO3AHCTBEHHAA KyNIbTYpa
3TOr0 pErHoHa — O3MMas MIUeHHIa —
BBICEBAETCA OCEHBIO H NOCTIE OTHOCHTE b
HO CYPOBOH 3HMBb! YCMERaeT co3perib A0
Hayana ceioHa poxaedt. YacTo secenHue
3aCyXH HaHOCAT TIIOCEBAM CEpPbE3HBIA
yuep6. Eme 66nbmyto yrposy ans ypo-
Xas NPEACTABNAIOT HEOXHOAHHBIC JIeT-
HHE MOXOH, HHOrOa KOHYAMIUHECH Ka-
TACTPO(QHYECKHMH HaBONHEHHSAMH, B pe-
3IYNLTATE KOTOPLIX, COrMIACHO MHCLMEH-
HBIM HCTOYHHKaM, KpYIHbIE DEKH He pa3
MEHSUTH cBOe pyciio. B 3ToM patione MHO-
ro HpPHrauHOHHBIX COODYXKCHHII B BHOE
KOJIO[LIEB, YHCIIO KOTOPBIX JOCTHIAET CO-
TEH ThICAY, BONOXPAHHJIHIL HITH KaHAJIOB,
Mo KOTOPhIM BOIa OTBOAHTCH H3 peK. Xy-
anx3, Xyahxs u Xaiix3 B3aThl Mo cTpo-

THil KOHTPO!/1b, ¥ TEM HE MEHEee YacTo Me-
HALMCA HecTabHIBHBIA CTOK BCEX PEK
CEBEPHBIX PaBHHH MEHBILE, HEM CTOK
Anusel.

Ilo ooHoMy M3 BApHAHTOB MPOEKTa HO-
Bas «peKay B NPOBHHLMH X3HaHb, 110 MOJI-
HOBOJHOCTH He ycTynaroiiias CackyIxaH-
He, 6yner 6paThk cBOE HAYaIoO M3 yxe Cy-
LIECTBYHOWIEr0 BOAOXPAHMITHILA, CBA3AH-
HOTO ¢ SlHU3BI B €e CPEHEM TEYCHUH, H
noTe4eT Ha ceBep B Hanpasneuuw INekuHa
BAO/L BO3BBLILUCHHBIX pallOHOB K 3anany
oT paBHHH. I'nybHHA KaHana B €ro BepX-
HeM TeueHHH Gyner 4,5—6 M, a wmMpsH-
Ha — 500 M; moa aelicTBHEM CHIIBI THIKE-
cTH OH Oy1eT Mea/IeHHO HECTH CBOH BOAKI
Ha ceBep Ha paccToarue nouTH B 1000 kM,
MOCTENEHHO MeJies, KaK H MOJIOXEHO No-
[OBHBIM HCKYCCTBEHHBIM COODYKCHHAM.
Kanan 6yner orsoauTs okosno 1/30 seeit
BOAb! H3 OONBILONA PEKH K EKEroaHO A0-
CTAB/IATH HA 3aCYLUTHBLIE PABHHHBI OKO-
o 30 kyD. kM Boawl, T.€. Dosee monoBx-
Hbl TOrO, YTO B HACTONILLECE BPEMA MOCTY-
naeT Ha AeCATKH MH/UTHOHOB pacmoo-
JKEHHBIX TaM noneii. 3710 AacT BO3MOXK-
HOCTh BBIPALIMBATEL MIUEHHIY B TEX Me-
cTax, rae He OviBaeT HaBOOHEHHi, HO B
HACTOSMLIEE BpeMs He XBaTaeT BIlaru.
Kpowme Toro, 310 NOMOXKET CTIACTH OT Be-
CEHHEl 3acyxH MMONfA, YkKEe MOMyYyaroliHe
BOOY H3 APYTHX HPPHTallHOHHBIX CHCTEM.

Bo uro e obofineTcs cOOpyXEHHE
aroro KaHana? Ilo obGmemy 3emMnaHbIX
pabot — 370 moxuua [NanaMcKuX KaHa-
JI0B, T.€. B HECKONBLKO pa3 Gonwblue, yem
OblnO choenaHo NpeauecTBYIOWHMH 1O-
KOJIEHHSAMH, KOTJa NPHIIIOCh COOPYXaTh
HackinH BOob pycna Xentoit pexku, uto-
611 00y3naTh ce onacHele pa3nuBel. B ne-
HEXXHOM BBIPaXCHHH PACXOflbl, BHAHMO
cocTaBAT |0 mipa. roaHe. Tpyawo-
c¢TH OyayT cBA3aHBI ¢ TeM, YTO KaHam Ha
CBOEM NYTH OOJIKEH Nepecedb CTO NATH-
necaT GONBIIKX H MANBIX PEK, B TOM 4HC-
ne camy XyaHx3.

Ha cTpaHnuax KHHru obcyxnaercs ue-
NBli psifl APYTHX BONPOCOB: NMPHTOK MOPC-
KO BOABI B YCThe AHL3BI H3-32 yMEHbILIE-
HHS CTOKa DEKH; HCIOJIb30BAHME CYXHX
pycen peK; 3arpasHeHHe OKpyxarolued
cpeasl B MPHJIETAIOLINX K KaHany ropo-
Jax; BOIMOMXHBIE KIHMaTHHYECKHE HIMe-
Henus. [IpenpapHTeNnbHbIE OLIEHKH NO3BO-
NS0T CAENaTh BBIBOA, YTO COOPYXEHHE
MCKYCCTBEHHO!H PEKH He BbI30BET CTOJb
cepbe3HbIX BO3aelicTBHIl HAa OKpyXKaio-
LIyro cpeny, 4ToOkl OTKa3aTkcs OT OCY-
1IecTBIEHHA npoekTa. Bonpoc 3akmoya-
€TCA B TOM, YTO B KOHEYHOM MTOTE OKa-
JKETCH BBIrQIHEE IPH OOHHX H TeX e 3a-
TpaTax: COOpYKEHHE KaHajla WM nocre-
MEHHOE yNYYILeHHe arpOTEXHHKH Ha KaX-
nom nosne? OTBET Ha 3TOT BONPOC MOKa
HEONIHO3Ha4eH.

A YTO MBI 3HAEM H3 MEXIYHAPOOHOIo
oneiTa? CaMoe H3BECTHOE M3 MppHIaLH-
OHHBIX COOPYKEHHMH HaLleH MOXH — BOA-
Hbiil Gacceiin, oOpa3sopasiuniics B pe3yiib-
TaTe CTPOHTENLCTBA MO COBETCKOMY NPO-
ekTy Acyauckoit nnotuHsl Ha Hune, u3
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KOTOPOro Ha TMoJis €XeroaHo noaaeTcs
okono 90 kyb. kM BOgel. Maxmyn AOy-
3efia, COTPYAHHK MHHHCTEPCTBA HppPHra-
uus B Kaupe, He cCOMHeBaeTcs, 4TO «npe-
HMMYILECTBA OT COOPYXCHHSA MJIOTHHBI Ha-
MHOTO NPEBOCXOAAT €ro OTPHUATENTbHbIE
nocneacTeus». PaHblie BO BpeMA JleTHe-
ro nonosonba Huna Bnaru xsatano ans
NOJIYMEHHA ONHOTO YPOXas B rofl; Tenepb
JKe BOAbl, HaKanHBaemoi Kpyrisii ron B
BOAOXPaHHUIIHILE, AOCTATOYHO [JIA MONy-
YeHHs ABYX, 4 B HEKOTODLIX paioHax M
Tpex ypoxaes. K coxkanesuio, aBTOpkI HE
NPUBOAAT HHKAKHX JaHHBLIX O pasMepax
Nony4YaeMBiX YPOXaeB B 3TOM pErHoOHe.
[MoTepsa HUABLCKOrO Hla KOMIEHCHPYETCH
(¢ HeOONbIUAMH OOMONHHTENbHBEIMA 3a-
TpaTtaMHi) a30THCTBIMH YOOOpEeHHAMH,
NONy4aeMBbIMH C MOMOLUBI) THAPO3HEP-
rHH MJIOTHHEL. YMEHBIIEHHE Yy/0Ba cap-
[MH B YCTHE PEKH BOCMOJIHAETCA PhIOHBI-
MH 3anacamMH B CaMOM BOOOXpaHH/IHLLE,
PacnipocTpaHeHHE MOJUTHOCKA — HCTOY-
HHKa 3a005eBaHHs LIMCTOCOMATO30M
noaaaerca orpaHuyenuo. MapectHo, 4to
BOIA, NMOCTYNAKOLLIAS B NIOYBY, HECET B Ce-
Ge pacrBopennbie cond. Korna Boas: ciu-
LIKOM MHOro, OHa, NMpocayuBasch, MOd-
HHUMaeT YPOBEHBL TOIMOYBEHHBIX BOA, B
pe3yabTaTe 4e€ro K KOPHAM PAaCcTeHHil no-
crynatoT u conu. He u3bexana aTo# yua-
cTH ¥ gensTa Huna, rae 3a nocnennue 10
NeT 3HAYMTENIBHO BO3pOC/ia 3aCOJeH-
HOCTbL NMOUYB.

3Jta npobnema crapa kak Mup. Ha Un-
€, rae HPPHrauMOHHbIE COOPYIKEHHSA CY-
LWIECTBYIOT THICAYENETHSA, NONOXKEHHE HE
nyume. B oboux cnywasx HeobxogHMbl
cepbe3nbie yeHnus s 6opebel ¢ 3acone-
HHEM NO4B: CTPOrHil KOHTpOJbL 3a To-
TpebneHHeM BOAbI HA KAXKAOM TOJIE H CO-
3aHHE pa3BETBJICHHON APEHaXHOH CcH-
cTemel. OpHako aBTOpbl GONBLIMHECTBA
NPOEKTOB HAHBHO MOJIAraoT, 4TO «C CO-
OpYKEHHMEM [OPEHAXKEH MOXHO MNOOOXK-
nats netr 10—15». 3aconenne nous MoXx-
HO CHH3HTbL JIHIUL B Pe3ynabTaTe LEJIOoro
Komnekca mep. s 3Toro Heo6xoanmo
NOCTOAHHO KOHTPOJNIMPOBATh YPOBEHB BO-
Okl B €€ nojavy, BbIpABHHBATH MOBEPX-
HOCTE 3€MITH, VKPEIUISTh apbIKH [JIHHOH,
THICOM HJIH KMPIHYOM, NpPOKIAABLIBATH
FJIHHAHLIE HJIH N1aCTHKOBbIE BOOOBOAbI H
YCTPauBaTh 3€JIEHBbIC HACAXKICHHUA IR
VMEHBIIEHHA HCTapeHHsa Biaru, Takum
ofpa3oM, BIIOJIHE OMEBHAHO, YTO COOPY-
JKEHHA THraHTCKOMN CeTH KaHAJIOB, Kak Obl
XOpOoLIO OHa Hu Obina cnpoekTHpoOBaHa,
Jajieko He pnoctato4Ho. PelynsTaTHe-
HOCThH HMPPHIAalMOHHOTO COOPYXEHHA B
KOHEYHOM HMTOre ONpEHe/IseTcs TeM, Kak
Oyner Wcnonb30BaThCA BONA HA MOJNAX
MHIIHOHAMH KpecThaH., Heobxonumo
OOOHTBCA PasyMHOrO Pacxo/iOBaHHA BO-
Ibl KaXXaeiM notTpebutenem. B xavecTse
npHMepa MOXKHO TIPHBECTH YCHEIHO OCy-
LUECTBIIAEMYIO IPOrpamMmMy B paftone Un-
[a, KOTODPY TOpPAY0 MOANCPXHBAKOT
mecTHbie hepmepsl. ByneT nH 3T0T onbIT
pacnpocTpaHeH Ha Bee 80 Thic. KaHanos,
CYLIECTBYIOIIHX B fonuHe MHaa, Kaxawlit

H3 XOTOpBIX cHaOxaer sopo#t okono 40
thepmepckux xo3aficTs? YoacTea nu opra-
HH30BaTh NomoOHBIM Ke oOpazom pac-
npeneneHyue BoALI HA TEPPHTOpHH Benu-
xo# Kurtafickoit paBuunbl? Eciti 3TOro xe
NpOoH30HAET, BCE YCHITHA 1O COOPYKEHHIO
KaHana nponanyT JapoM M ypo)KaH 3epHa
OyayT nanate.

B ogHOM M3 pa3nenoB aHanH3HPYETCA
NPOEKT, MPEeAyCMaTPHBAIOILMA KOMIEH-
cauMio HeJOCTaTKa IPYHTOBLIX BOM B 3a-
CYLLTMBBIX paifioHax 3ananHoit yacTH Te-
Xaca nyTeM Mogaud BOOLI 4epe3 OTBOM-
HbI€ KaHAJIbl H3 KPYITHBIX PEK, MPOTEKAKO-
LMX ¥ BOCTOYHBIX rpaHull Wrara. 3ToT
MPOEKT, BIEPBLIE BLIABHHYTHIN B 1968 1.,
«MONYYHII IEYATbHYIO H3BECTHOCTD M3-3a
OTCYTCTBHA MEp MO 3allHTE OKPYXako-
wie#t cpeasi». OgHAKO MBI Bpan i O6yneM
CBHOETENAMH €ro OCYLUECTBJIEHHMA, Tak
KaK MocJie nepecMoTpa 3TOT MPOCKT NPEB-
paTHIICA B JONITOCPOYHEIH H DACCUHMTAH A0
2020 r.

PenensupyeMas KHHIa — OIHA M3 Hau-
Gonee cepee3HbIx nyOnuKaumft, BbIMY-
weHHbIx noa aruaof Opraauzaumun O6se-
nuHeHHbIx Hauwit ¥ non peaakuueft kpyn-
HefllUMX CreNHaNMCTOB B AaHHOR obna-
cti. OHa BeILUIA ONHOBPEMEHHO Ha aH-
rIHACKOM M KHTalCKOM A3bIKaX.

K. Mopuacy. 9NEMEHTAPHBIN YYEBHMK
MO KANWBEPOBOYHEIM TEOPUSAM

AN ELEMENTARY PRIMER FOR GAUGE
THEORY, by K. Moriyasu. World Scientific
Publishing Co., distributed in the U.S.
by Heyden & Son,Inc. ($28)

A TIOCJIEOJHHE pecaTe JIeT Te-
OpHA KanHOPOBOUHBIX MONeR NOCTH-
Ij1a B CBOEM Pa3BHTHH TaKHX YCNEXOB,
PaBHBIX KOTOPBIM Mbl HE 3HAITH Ha MPOTA-
JKEHMM TOJTyBeKa — cO BpeMen Onects-
LIEro JecATHNIETHA KoHua 20-x — Hauana
30-x ronoB, Korga TOMBKO YTO CO3[aHHAN
KBaHTOBafg MeEXaHHKa COpBajia «MOKPOB
TaHHCTBEHHOCTH» CO 3B€3M1, aTOMOB, Me-
TaNIOB H MoJiekys. OHaKO «BIAcTh» HO-
BO# TEOPHH YCTAHOBUIIACK HE B pe3yNbTa-
Te Hay4yHOH peBoTIolNH B PHIMKe, KaK 3TO
610 B 1925 r, Ckopee crapsiif, HO no-
NPEXKHEMY MOTYILECTBEHHBIH «pEXKHM»
pacnpocTpaHHIl CBOi CYBEDEHHTET Ha He-
KOrna «OuKHe M HeobGxHThie» obnmactu
¢du3uku 3nemenTapHbIX YacTuu. Cospe-
MEHHAs TEeOpHA ONHPAEeTCA Ha OCHOBHBIE
MPHHIMIL KBAHTOBOM TEOPHH TOJIA, B
YAaCTHOCTH Ha ee PeNATHBHCTCKHI QyHna-
menT. CyTh HOBOM TEOpPHH 3aKio4aeTcs
B Oonee TOHKOM MCNONL3OBaHHH Huel o
CHMMETpHH. W BHOBB yCHeliHOe pa3lBu-
THE TEOPHH CBA32HO C HOBBIMH TPYNIaMHi
npeobpazoBannii. Pajymeercs, HOBbIC
cHMMeTpHH cuie Oonee H3OLIPEHHB H
abcTpakTHel, YeM npexxaue. CaMoe yaou-
BHTENBHOE — 3TO TO, YTO HAapYLICHHbIE
CHMMETPHH LIEHATCHA cefiuac uyTh JIH He
Gonkiie, YeM CTPOTHE.
OTa KpaTKas KHHTa NPeACTaBIIfeT co-
6ot medopmannHOe, onHpalolleecs Ha

(hu3MuecKkue ABJIEHMA BBECHME B KaslH-
6poBouHBIE TEOPHH, BKIOUArOLIee QHHA-
MHYECKYH) TE€ODHIO LBETHBIX KBAPKOB H
IKCNEPUMEHTATBHO  TOATBEPXKOEHHYIO
TeopHio ¢1abbIX M 3MMEKTPOMArHATHBIX
B3auMopeicTeuit. Manoxenue kacaeTca 1
B HEKOTOPO# CTENEHM CNeKyIATHBHBIX Te-
opuif Benukoro oOwvenuHeHus, paspaba-
ThIBAEMbIX B MOCNEOHHE rOMbl, H OCTa-
HABJIHBAETCA HAa TEOPHAX, MCIONL3YHO-
LUMX NMPOCTPAHCTBO-BPEMA BBICLIHX pa3-
MepHocTell. B KHHre npocnexHBaloTCs
MaTeMaTHUYECKHE OCHOBEI M (DH3IMYECKHii
CMBICTT ypaBHeHH# HOBoll TeopuH. 3TO
nesnaeTcs NpeMMYLUeCTBEHHO Ny TeM cpas-
HeHHs ¢ Bonee cTapbiMH H TPOCTHIMH Te-
OPHAMH, MTO MO3BOJISET TAKKE OCBETHTh
HCTOPHIO PA3BHTHA HOBBIX uei.

Cnenyer BMeTh B BHAY, 4TO K KHHre
cToMT 06pauiaThCs TOMIBKO TEM, KTO pas-
OupaeTcs B MaTeMaTHKE H TOMY4YH) NOJ-
roTOBKY B 00BEMe Kypca KBaHTOBOMH Me-
XaHHKH., YuTaTenmo Hamo HMeThL npen-
CTaBJIEeHHE O YaCTHEIX MPOU3BOMAHLIX, Ye-
THIPEXBEKTOpPAaX, BOJHOBOM YDaBHEHHH
[Ipénunrepa, HO 3HAHHA COOCTBEHHO
KBaHTOBOM TEOPHH NM0JIA He 06A3aTENBHO.
Ilna Takux unTaTtenei (B OCHOBHOM yue-
HBIX H CTYIEHTOB, 3JHAKOMCTBO KOTOPAIX
¢ TeopeTHueckol QUKo eme He gomIo
00 (H3HMKH 37IEMEHTApHBIX YAaCTHI) 3Ta
KHHIa MOXKET C/TYHTh KOMNakTHeIM (150
CTpaHHL) NyTEBOOHTENEM B MNO3HaBa-
Te/IbHOM IMYTELUIECTBHH N0 HOBO#H 061uMp-
HO# 00OnacTh 3HaHu#i. KHHra BKmouYaer
10 rnas, mocnenoBaTeNbHOCTE H3NOXKe-
HHA KOTOPBIX OTPaXXaeT He TOJILKO JIOTH-
KY, HO M HCTODHIO Pa3BHTHA HOBBIX HAaeiH
B TOM TOpAAKE, B KAKOM OHH MOCTHra-
JIHMCh TEOPETHKAMH.

OcHoBHasA Haes HOBOM TEOPHH 3aK/THO-
YaeTcA B TOM, YTO NPH NMepeMeLLeHHH hH-
3HYECKON CHCTEMBI M3 OOHOW TOYKH
MPOCTPAHCTBA-BPEMEHH B APYTYIO BO3HH-
KaloT ONpeJeNieHHBLIE TreoOMeTpHYecKHe
CBA3H, OHMKTYIOLIHE HEKOTOPLIE 3aKOHHI,
KOTOpbIE  YNpPaBNfAlOT BHYTPEHHHMH
ceoficTBaMH cucTeMbl. CaMo ClIOBO «Ka-
nuOpoBKa» NPHMEHHTENLHO K TaKuM
npobnemaM Gwino BeeaeHo I'. Beiinem B
1919 r. npu Heynaeiueiics, HO Aep3Koit
nonsITKe 06001KHTL 06U TEOPHIO OT-
HOCHTENBHOCTH JitHwiTelina (on ynot-
pebnan nemeuxui#t TepmuH «Eichungy).
O#HIuTeNHY Yaa10Ch NOCTPOHTL FEOMeT-
PHYECKYI0 TEOPHIO, B KOTOPOH KamIbli
HabnionaTens NOKankHO BMOEN MPOCT-
PaHCTBO-BPEM#A, TOAYHHSAIOLIEECH TPO-
CThIM 3aKOHaM CNeUHanbHON TEOPHH OT-
HOCHTEeNbHOCTH, OOHAKO B3aMMHOE pac-
NONIOKEHHE MPOCTPAaHCTBEHHO-BPEMEH-
HbIX ocell, ucnons3yemeix HabmonaTensa-
MH, [UIABHO H3MEHAETCA NPH Nepexoe oT
TOYKH K TOYKE B MPOCTPAHCTBE-BPEMEHH,
KOTOPOE MCKDHBIIEHO [pPaBHTHpYOLIEH
maTepuel. Ilo cBoelt npHpoae 3TO HIMe-
HEHHC HANOMMHAET BpalleHHe: (u3nue-
CKHE HHTEpBa/lkl B NPOCTPAHCTRE-
BPEMCHH MOTYT H3MCHAThL CBOE Hanpas-
JieHMe, HO He AnuHy. Befine uekan cnocob
u3bexaTh TAKOE OrpaHHYEHHE: B CMO TEO-
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bépke V.
NPOCTPAHCTBO-BPEMA, FEEOMETPUA, KOCMOSIOrUsA

INeperoa ¢ aHrnMACKOTO

[MPOCTPAHCTBO-BPEM],
TEOMETPUA,
KOCMOJIOI' uA

Y. bépxe

B KHUre, HanMcaHHOM W3BECTHbLIM
aMEPUKAHCKUM acTpoOPU3INKOM,
M3naralTCcA reoMeTpuYeckue ac-
NeKkTbl UMK NPOCTPaHcTea-Bpe-
MEHU KM UX NPUNOXKEHWA K KOCMONO-
rin. Moxxanyw, TpyAHO HamTK Bo-
nee NOAXOARAWYIO KHWUrY, KoTopasa
morna ©Gbl CNY>XMTb CBR3YIOWMM
3BEHOM MeXxay HaydYHo-nonynsap-
HOW NUTEepaTypon U MOHOrpadus-
MW, NOCBALEHHBIMKW CNEeLuansHOW
TEOPUM OTHOCUTENBEHOCTK, Fpasu-
Taumu n kKocmonoruu, Hapsgy c
WWPOKO W3BECTHOWM AUarpaMmon
npocTpaHCcTBa-epeMeHn asTop uc-
none3yetT wn3obpeTeHHYI MM BON-
HOBYIO fuarpammy, obneryaouyio
NOHUMEHWE  MHOTMX  CNOMHbIX
naem U npeacraeneHn OU3KKKU
UCKPMBNEHHOrO  MNpOCTpaHcTBa-

B3ATbIMK M3 COOTBETCTBYIOWMX 06-
nacten TeOpeTUYecKon UINKN,
Moyt Kaxpgbln pasgen KHUru
cHabxeH 3agadYamu paanuyHown
CTEneHn TPYAHOCTK, NO3BONRIOWN-
MU rnyb><e BHUKHYTb B CYTe pac-
cMmaTpuBaeMon npobnemel. Kuura
COCTOMT K3 YeTbipex rnae: Cnewu-
anbHan TEOPWA OTHOCUTENBEHOCTW;
FeomeTpus; TAroteHwe; Kocmono-
rvs.

Mo o6pasHomy BeIpa’keHuio as-
Topa, 3Ta KHUra BOOpy>aeT 4nTa-
TENA A3SBIKOM W WHCTpYMEHTamu,
NO3BONAKDWMMK NpefCKaibiBaTe U
OOBACHATE Pe3ynbTaTbl acTPOHO-
MU4ecKnx HabnwgeHuia.

OnA wupokoro kpyra yutare-
new, 3HaKOMbIX C MaremaTuKon u
hmankom B 0O bEME, HATAEMOM CTY-

spemeHn. OOCyXaaemsie BOMNPOCLI  AeHTaM HayanbHbiX KYPCOB Tex-
WNNIOCTPUPYIOTCA  MHOFOMWUCGNEH- HWHYECKUX W eCTeCTBEeHHbIX ha-
HbIMW PUCYHKaMKU WM NpUMepaMy, KynbTETOB BY3OB.
1985, 370 c.
Llena 2 p.
AT
f R
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pun QH3IUYECKHE BETHYHHBI MOTYT TaKXKe
MEHATHL CBOHM MaciuTabsl — xanubGpoBKY.
CBA3b MEXK1Y TAKHMH BEJIMYHHAMH B pa3-
HbIX TOYKAX BBOOH/IACH UM TAK K€, KaK B
KJIACCHYECKOI TEOPHH 3IeKTPOMarHeTH3-
Ma BBOIOATCA NMOTEHUHANBI, ONHCBLIBAK-
LHE TY YacTh 3HEPrHH-MMITYNIbCA YACTH-
Libl, KOTOpPasA H3IMEHAETCA NPH €e [ABHKE-
HuH. Bekope, omHako, cTano scHO, YTO
IEKTPHAYECKHIT 3apAl M Macca IBHXY-
1LeACA YacTHUBI CTPOTO COXPaHAKOTCA.
Ot Teopum Beiins yyTh GbUIO HE OTKa-
3anuck. He npouuio u necATH fieT, Kak ¢
MOMOILBI0 KBAHTOBOH MexaHukH Obino
O0KAa3aHO, 4YTO (a30BbIi MHOXHTENb
BONHOBOM (DYHKUMH 3apAXKEHHON 4acTH-
LBl MOXET H3MEHATHLCA M H3MeHsAeTcA (He
MO BETHMHHE) B 3aBHCHMOCTH OT €€ MoJI0-
KEHUS B MEKTPOMArHUTHOM none. Yto-
Ob1 amexTpuueckuii 3apsAn ocTaBascH Mo-
CTOAHHBIM, 3TH H3IMEHCHHA [OJIKHBI
OBITH CKOMMNEHCHPOBaHBI npeobpa3osa-
HUAMH EKTPHYECKHX NOoTeHunanos. Ot
Bcex uued Beiins ocrancs TONBKO 3TOT
BaKHbIH PE3YNbTAT, KacaroLLUMACA 3IEKT-
PHYECKOro 3apsna, W Camo CJIOBO «KaJlH-
Oposka». INpumepuo B 1960 r. . Aapo-
HoB # [I. BoM nokasasnu, 4TO TakHe H3Me-
HeHHA (Da3bl HE NMPOCTO MPOAMKTOBAHBI
TpeboBaHneM HENPOTHBOPEYHBOCTH TEO-
puH, a MOryT ObiTh 0GHApPYKEHBI KCne-
pPHMEHTANEHO. ONBIT No HHTepdepeH LN
3MEKTPOHHBIX MYYKOB, MPOBENCHHBbIH HA
OPHIHHAJILHON 3N1EKTPOHHO-ONTHYECKOH
YCTAHOBKE, BCKOPE NMOATBEPIHII HX MPEano-
JIOXKEHHE: OTHOCHTENbHAA PpasHOCTL (a3
JIBYX MY4KOB 3aBHCENA OT BETHYHHBI MTOTEH-
LUHMAIOB B MMPOCTPAHCTBE, XOTA HH OJIHH M3
3MEKTPOHOB He monanan B obnacTeb, 3aHsA-
TYIO IEKTPOMArHHTHBIM TMOJIEM.
Heckonekumu ropamu pasbuie Y. Hur
u P. Munnc npennoxum cmenoe 0606-
LLIeHHE BCEMH MMPH3HAHHOMN H €IMHCTBEHHO
W3BECTHON B TO BpeMs KanuOpoBOUHOM
TEOpHH — 3NeKTpoMmarserusma. Ha mux
paGoTy nonroe BpeMA Takxe He oOpalua-
JH BHHMaHMA. AHr ¥ Mumwic nocTasumm
nepen coboil 3amauy HaliTH Takoi aHanor
EKTPOMArHHTHBIX TMOTEHLUMANOB, YTO-
6w azosbie pdexT MOXKHO OBINTO HC-
MOJL3IOBAThL /1A ONMCAHHA CHJIBHBIX B3a-
uMonedcTeuii. M OHH HMCKYCHO HaLIH
3ToT aHanor. OaHAKO NOCTPOEHHASA BEJTH-
yuHa OblI1a HE CTOJNb MPOCTA, KakK 3JIeKT-
puYecknit noTenuuan. [Ins ycTaHOB/IeHHA
CBA3H MEXJY COCTOSHHAMH HYK/IOHA B
pa3’HBIX TOukax ObLIO HE AOCTATOYHO
npocToro uaMenenus das, u norpebosa-
nock BBecTH Dosee CNoXKHBIE MATEMATH-
YeCKHE KOHCTPYKUHH — MHOIOMEPHbIE
onepaTopei, pe3ysibTaT neHCTBHA KOTO-
PhIX Ha BOITHOBYIO (DyHKUMIO, BOODLLE ro-
BODA, 3aBHCHT OT MNOpAOKa NeHCTBHA.
IpuunHA 3TOro KPOETCA B TOM, 4TO BHYT-
peHHHe cTeneHu ceoboawl, onpeaensio-
LIHe B3aHMHbIE NMpPEBpALLEHHA NPOTOHOB
W HeliTPOHOB B AEPHBIX PEAKLMAX, HMeE-
0T ONH3KYIO aHANOTHIO ¢ BPALLICHHAMH B
TpexMepHoM npoctpalcTie. [1pH onuca-
HHH K€ MIEKTPHYECKOro 3apsana ha3oskie
H3IMEHEHHS MOryT ObITh MHTEPNPETHPO-

BaHbI KaK BpalLIEHHA BOKPYT QHKCHPOBaK-
HO#M ocu. Takue BpallleHHA ABYMEPHBI H
ONPEnesiAlOTCA €AHHCTBEHHBIM YTIIOM.

B onHof M3 rnae a-p Mopuacy npeana-
raeT ydtatenaM obobuieHKe BeiBoaa Gu-
3HYECKOr0 pe3ynbTaTa, H3BECTHOrO B Te-
OPHH 3TEKTPOMArHeTH3IMA: OH TILATENb-
HO NPOCIEXHBAaeT NOBeJEHHE BOJIHOBOII
¢yHKuMH npo6HOro 3apsana npu ero nepe-
HOCE mO HeOONbIIOMY NYTH B 3JIEKTPO-
MarHuTHOM mone. M3meHenus noroxa
BbIMHCIIAKOT 0ObluHBIM 0Opa3om B mep-
BOM TNpHOMM)XEHHH, OTKYAa HAXOOAT
ypaBHeHMA 1nosf. TOYHO Tako# e npueM
MOJHO HCIOJIb30BaTh B ropasno Oonee
CJI03KHOM CITydae H3MeHeHHs a3kl 4acTH-
usl B none Aura — Musnica. M3-3a 6onee
C/IOXKHOrO BHYTPEHHEr0 CTPOEHHA Ya-
CTHIl, ONHChIBaeMOt BETHYHHAMH COBEp-
LIEHHO MHOM anrebpanueckol CTPYKTY-
Pbl, B YDABHEHHAX MONA MOABAAIOTCA HO-
Beie wieHsl., [lonyueHHwI# pe3ynbTaTt
ollenomaseT: nons Gonbluie HE MOTYT
CKNIANBIBATBCA JIMHENHO, T.€. HE BBINOMN-
HAETCHA NMPHHUMN cynepno3numu. Hanee,
NNIOTHOCTE TOKA He ABNAeTcA Gonee co-
XpaHsiouieiica BETHUHHOMN: B 3TOH TEODHH
COXPAHAIOTCA He JIOKaTbHBIE 3HAYECHHA
TOKA H MOJIA, @ HHTerpaibHble BETHYHHbI
MOJIHOTO TOKa H noJsiA HcTo4HuKa. Camu
MOJMA NEPEHOCAT TOK 4acTHll. B kaxoii-To
cTeneHu monA camu cebe cimyxaT HCTOY-
HHKOM. 2TO HAMOMHHAET CHTYALIHIO B Te-
OPHH rpaBHTALMH; TPaBUTALIHOHHOE [IOJIe
obnanaer 3Hepruell W, ClENOBATENBHO,
Maccolt, KoTopas B CBOK O4epelb co3aaeT
NONO/IHKTENLHOE TPABHTALIHOHHOE TONe.

Mogpaens fAura — Musica Bwina no-
CTpO€eHa aHaNOrH4YHO Teoprn Maxkceenna,
NpHYEM 3Ta aHanorks Obiyia nposeneHa
HACTOJIBKO Ja1eK0, HACKONILKO OHAa BOOD-
we morna ObiTH NMpoBeOeHa B TEOPHH,
ONHCHLIBAIOLIEH CHMMETDHIO HYKITOHHBIX
B3aumoneiicTeuft. CnoXxkHple B3aHMO-
ACHCTBHA HYKIIOHOB HE TONBKO BJIMSIOT
Ha BBLIDAXKEHHMA IUTA 3HEPrHH-HMIY/IbCA,
NoAOOHO 3N1eKTPOMATrHHTHBIM NOTEHLIHA-
am 1A 3apAXKEHHBIX YaCTHIL, HO U OTBe-
YAKOT 32 H3MEHEHHA caMOH NPHPOALI HY-
KnoHoB. OT 3HaueHHs a3kl 3ABHCHT,
OyneT i HYKIOH NPOTOHOM HITH HeAATpO-
HOM, nostomy a3y, no-BHIHMOMY,
HeNnb3A BeIOHpaTh NpOH3BONBHO. B TO
BpEMA OTCYTCTBOBanO noJjiHoe GHaHye-
CKOE TIOHMMAaHHWe THUX Pe3y/IbTATOB, HO
«MOpaTe BCeH MCTOPHH» 3aK/IIOMaeTCA B
TOM, 4TO TeopHH ¢ nonobHoM anrebpan-
4eCKOH CTPYKTYpPO#H (crieunanucTesl Ha3bl-
BaKOT MX HeabeneBbIMH KaTHOPOBOYHBIMH
TEOPHAMH) «MOTYT ONHCLIBATH 00BEKTHI,
CYLIECTBOBAHHE KOTODBIX B pamMKax NpH-
MEHABLUMXCA paHee (GM3HYECKHX Ipea-
CTaBJIEHHH CYHTANIOCH HEBO3MOXKHBIM.

CospemerHas TeopHs Obina co3oaHa B
70-x romax. OHa omnmMpanack Ha HOBbIE
IKCTIEPHMEHTAbHBIC (aKTh! H YACTHYHO
Ha HEKOTOPbIE TEOPeTHYECKHE NpeacTas-
JNIeHHA, B3ATHIE H3 KBAHTOBOH TeEOpHH
TBEPALIX TelN, Npex e BCero 13 Toit ee ya-
CTH, KOTOPAas ONHCHLIBAET ABJICHHE CBEPX-
NpOBOAMMOCTH. HakoHeu, NOABHINCH

GnecTauHe pe3ynbTaThl 00BEAMHEHHOMN
TEOPHH 3NeKTpocnabbix B3anmoaeiicTBHi
Baiinbepra — Canama, KOTOpas Heaas-
HO NOJIYYHIIA HOBBIE IKCIIEPHMEHTANbHbIE
noaTeepxaerus. HeobxoaumeimM Kommo-
HEHTOM Teopun flura — Munnca crano
noHuMaHue Toro ¢dakrta, 4TO OHa MO-
JKET HMETE CMBICT, €CITH CYLIECTBYET CI10-
co0 BbIENEHHS KaKOTO-TO NpPEANouYTH-
TENLHOTrO HanpaeleHHA B abCTPaKTHOM
NPOCTPAHCTBE, COOTBETCTBYHOIIEM BHYT-
PEHHHM CTeneHsM CcBOOOABI YaCTHUEL.
2T0 nNpPeanoYTHTENLHOE HAanpaBleHHe
tbuxcupoBano 6s1 GH3MUECcKOe COCTOAHHE
[OAHHOTrO HYKJIOHA, T.€. IPOUCXOANNIO Obl
HapylueHue cumMeTpun. MriopuposaTth
3TY CHMMETPHIO He umesio OBI cMeicna:
moOoli npueM OOMKEH YYHTHIBATL Hab-
NHOJaeMOe paBHOMNPABHE CHII, AEHCTBYIO-
WMX Mexay HyknoHamHi. Ha 3Tux npen-
CTaB/ieHUAX M OCHOBaHa upes SfHra —
Munnca. Heob6xoaumo OwljIo BBECTH 10-
MOJIHUTENBHOE T0/I€ HOBBIX YacTHIL. 3TO
mojie MOrno GsiITh NPOCTHEIM, COOTBETCT-
BYIOLIHM 4acTHUam 0e3 3/IeKTPHYECKOro
3apsaa M CNHHA, €OMHCTBEHHAs 3anava
KoToporo — thukcHposaTs BeiIOOp coO-
CTOSAHHA HYKIOHa. bonee TOro, KOnb CKO-
po 3TOT BBIOOp CleNaH, COCTOSHHE HY-
KnoHa Oynet onpeneneHo exuHoOGpasHO
BO BCEX TOYKAX MPOCTPAHCTBA-BPEMEHH.
Takoe peuwienue npobneMsl 66110 1aHO
B cepennne 60-x ronos Il. Xurrcom. Ya-
CTHUBbI XHITCA BCe eule He 0OHapyXeHbI
IKCTIEPHMEHTANIBHO H TIOKA SBJIAIOTCA TH-
MOTETHYECKOH, YHCTO TEOPeTHYECKOH
KOHCTpyKuHed. MIX ponk — co3aaBaTh cpe-
Y, B KOTOPYIO «IOIPYXEHbI» BCE ApYrue
YaCcTHLRI, T.€. HX NonA. OHH BRICTYNAIOT
KakK cBoeoOpasHeiil hoH HITH, €CITH MOJKHO
TaK CKa3aTh, KaK COBPEMEHHEI{I BADHAHT
«3tbupa», ONHOBPEMEHHO W KBAHTOBOrO,
H penaTHBMCTcKOro. Yactuuam Xmurrca
NMPHIHCLIBAETCA ONpENeNeHHOe Bhipake-
HHE OIS MX BHYTPEHHEH noTeHuHansHol
JHEPIruM, NoAODpPaHHOE COOTBETCTBYIO-
M 06pa3oM Mo BeTHYHMHE M A0CTaTOou-
HO cnoXHoe no dopme Tak, 4TobObl OHH
MOT/IH BBIMONHATE CBOKY OCHOBHYIO
(GYHKLHMIO MO HApYLIEHHIO CHMMETDHH.
Tem He MEHEE yacTHIbI XHITCa MOAYHHA-
FOTCS HEKOTOPBIM OrpaHHYEHHAM: OHH
NOJ/DKHBI B3aUMOeHcTBOBATE ¢ Kaimbpo-
BOYHBIMH TMOJNSIMH BIIOJIHE OMpPEaEsIEH-
HbIM CHMMETpHYHBIM o0Opasom. [lony-
K/IacCHYeCKas MHTEepNpeTauHs 4YacTHII
XHrrca oYeHb NMOXOXA Ha HHTepnpera-
UHIO, KOTOPYK MOXHO JaTh cnabocss-
3aHHLIM CKODPPEe/TMPOBAHHBIM 3JIEKTPOH-
HbIM MapaM B TEOPHH CBEPXNPOBOIM-
MocTH. KoHeuHo, B mocnenHem ciy4yae
ponk «3bupa» UrpaeT KpHCTAI/IHYECKas
pellleTka — ecTecTBeHHbIl  du3nvecknii
¢doH, a wacTuuamMu Xurrca ABAAIOTCA pe-
anbHO CYLUECTBYIOIIME CKOPPENIHpOBaH-
HBIE EKTPOHBI, KOTOPLIE AKTHBHO B3aH-
MOIEACTBYIOT Ha PAacCTOAHHMAX, HAMHOIO
MEHBLUMX XapaxkTepHoro macuitaba ca-
MOr0  MHKDOCKOIHYCCKOrO  AB/ICHHA
CBEpXNpPOBOAMMOCTH. BnonHe npasnono-
DOOHO mpeacTaBliEHHE, YTO CYLUECTBYET
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€llle O/IHH CTPYKTYPHbIH YPOBEHb IUIA pe-
anbHBIX YaCTHL ¥ nonel. 3TOT YpOBeHb
OOJDKEH XapakTepH30BaThCH HACTOJIBKO
MaJIBIMH MPOCTPAHCTBEHHBIMH MAacIUTa-
6aMH, YTO NPH COBPEMEHHON TEXHHKE H3-
MepeHHit OH OymeT HaXOoOHTLCA BHYTDH
COCTOSHHA, COOTBETCTBYHOLUETO BaKyy-
my. Takue umeu cefiuac HHTEHCHBHO pa3-
pabaTtsiBaroTcs.

B ocTanbHBIX riaBax caefiaH KpaTKHi
IKCKYDPC B KATHOPOBOYHbIE TEOPHH LIBETO-
BbIX MOfell, KOTOpbIE MpPEanosarakTCA
obnanalommuMHK CTPOroil IOKaNbHON CHM-
MeTpHEH OTHOCHTENBHO COBEPILEHHO
aHOif rpynnel npeoOpaszopanuii. Taxue
TeOpHH cnocoOHbl mpaBgononodHo 06s-
SICHHTB, TIOYEMY M3-3a 0bnaka BUPTYalb-
HBIX YaCTHI HCTOYHHKH LBETOBBIX MO-
Jiefl — KBapKH CBA3aHbl MeXy coboit He-
OOBIYHBIMH CHJIAMH, YBeNHYHBAKOLIHMH-
€Al C POCTOM PacCTOSHHA MeXAY KBapka-
MH. B KOHIIE KHUIH C TOYKH 3PEHHA TOMO-
JIOMHH PacCMOTPEHbl MarHHTHbIC MOHO-
nomu. OHaKo NMPOAeMOHCTPHPOBAHA HE
Gonee yeM METOMONIOrHYECKAs CBA3B C IO-
pa3no Oonee CIOXKHBIMH DELUCHHAMH,
HMEIOLHMH CBOHCTBA MOHOMNONEN, KOTO-
phle nony4YeHs! B Gonee H3IOLIPEHHEIX Ka-
NHOpOBOYHBIX TEOPHAX BENHKOro 06Be-
nuHennn. HeckonbKo nocneaHHx cTpaHHiL
NOCBALLEHB! TEOPHH TPYNI. 3aeck 06BAC-
HAIOTCA TEPMHHbI, KOTOPBIMH Hachlillie-
Hbl COBPEMEHHBIE CTAThLH N0 (H3IHKE Ie-
MEHTapHBIX Y4CTHIL.

Banewmuno Bpaimenbepe. MOOEIN:
SKCMEPUMEHTEI C CUHTETHYECKOH ICH-
XO/IOTMEN.

VEHICLES: EXPERIMENTS IN SYNTHETIC
PSYCHOLOGY, by Valentino Braitenberg.
The MIT Press ($14.95)

LIE co spemeH Tanmunes MeToa Meic-

JIEHHOT'O 3KCMEPUMEHTA MOJYYHI LIH-
pOKOE MPpH3HAHHE B HAYKE. 3TOT METON,
NPHBNEKAIOUMH YYEHBIX OTCYTCTBHEM
dopmanniMa U NpedeNnbHO YeTKOCTHIO,
C YCMeXOM HCMONBL30BANM M CO3AaTesH
coBpeMeHHOI u3HKH, B TOM yncne DiH-
wreiH 1 bop. Tenepe yuTaTENb HMEET
BO3MOXHOCTbH MOIHAKOMHTLCA C NpHMe-
HEHHEM MeETONAa MBICIIEHHOTO 3JKCrepH-
MeHTa B o0OnacTK Hayku, Kasanocs Owl
BeCbMa JANIeKOil OT QU3HKH.

ABTOp 3TOMN YBJIEKATE/ILHON KHHIH —
H3BECTHBIA HccneposaTesib Mo3ra 13 Tio-
Ounrenckoro ymusepcutera. CyTh ero
MBICJIEHHBIX JKCNEPHMEHTOB — HE aHa-
JIU3 3aKOHOMEDPHOCTEMN, JieXallX B OCHO-
Be HeKMX BooOpaxaeMbix Habmionenuit, a
CHHTE3: nocTpocHHe Moneneit. Komnoxe-
HTBI, 3 KOTOPBIX CTPOATCA 3TH MOJEIH,
Kpa#iHe mpocThl M (YHKUHOHANBHO MO-
JTHOCTBIO OonKcakbl. [1pu 3TOM aBTOpa He
HHTEPECYET KOHKPETHOE TEXHHYECKOE
BOIJIOLIEHHE Moneneli. Mx MOXHO npen-
ctasuTh cebe B BHae kopobouek ¢ MoTOp-
YHKAMH H KOJIECHKAMH HMJIH rpebHbIME
BHHTAMH, €CIIH OHH AOJIKHBI Mepeme-
LIATBCA MO BOJE, 2 MOXKHO M Kak-HHOYIb

HuHave. Bce 3TO He CyLIecTBeHHO: peaMe-
TOM HCC/IE[JOBAHHA 31€Ch ABJIAKOTCH JIHLLIB
ncuxonorudeckue acnexktsl. Kak Oynyt
ceba BecTH 3TH Moaean? Kak uameHseTcs
NOBe/ieHHE W B3aUMOOTHOLLICHHE Moesel
O Mepe HX IBOJIIOLHH OT MPOCTHIX K 60-
nee cnoxHeiM? MoryT i onu oOnagate
3NMeMEHTAaMH MBILUIEHHS WIH IMOLHAMH?

JlOCTOMHCTBA TAKOTO METO/1a HCCIEea0-
BaHHA O4eBHOHbI. Kak 3aMedaer cam as-
TOp, CHHTe3 — Bceraa Oonee mnpocras
onepaunsa, 4yemM aHamm3. Ha dyHkumo-
HaJIbHOM YDPOBHE YCTpOHCTBO M paboTa
Mopenei, HCIoNb3yeMbiX B KHHIE B Ka-
4eCTBE MPHMEPOB, NOHATHBI MOOOMY 4H-
TaTeN0; KPOME TOro, Mbl MOXKEM B TOY-
HOCTH NpeAcKa3biBaTh HX nosenenue. On-
HaKO, KaK BBISICHAETCSH, [a)e TaKue Npo-
CThi€ TICEBAOOPraHu3Mbl (Ha3bIiBaeMeie
aBTOpOM Mofe/siMH) crnocobHbl HA TO,
4TO MOJXHO Ha3BaTh NMPEABHACHHEM, 3T0-
M3MOM H ONTHMH3MOM. A Bedb BCE 3TH
MOC/TH Pa3/IMYHON CITIOXHOCTH JIEFKO NMo-
CTPOHTB M3 TEX JKE JIEMEHTOB, H3 KOTO-
PBIX COeNnaHel MPOYHO BOLUEIUHE B HALl
OBIT 2NIEKTPHYECKHE H 3NIEKTPOHHBIE MPH-
60pHI.

Bcero B KHMre paccmartpuBaiorca 14
THIIOB MoOfenell, KaXIOMy M3 KOTODBIX
nocesALieHa HeGonbiuas rnasa. [Tpu 3ToM
rnocjenoBaTeNnbHOE PacCMOTPEHHE CHaYa-
na mpocTeliweli Monenu, a 3atem Gonee
CIIOXKHBIX TIO3BOJIAET aBTOPY YbenuTeb-
Hee H [OCTYIHEE H3JIOXKHTh CBOK TOYKY
3peHHsA. 30eck MOXHO NPOBECTH aHAaNo-
THIO C 3BOJTIOLMEH JKHMBBIX OPraHH3IMOB:
HHYTO TakK He MOATBEPXKIaeT ee, KaK OT-
KPbITHE TAJEOHTONOraMH Da3THYHBIX
«HEJOCTalolMX 3BeHbeBY». [TOCKOMBKY B
3TO#l KpaTKOf pEUEH3IHH HEBO3IMOXHO
paccka3aTe 000 Bcex 14 Tunax mopenefi,
pPaccMOTPHM JTHILB 1B M3 HHX.

IMosenenue moneneit Tuna 3 aBTop Xa-
PakTEPH3YEeT HECKONBKO HEOXHOAHHO
cnoBoM «mobose». Ecii paccMaTpHBaTh
MOIENH KaK MaJIeHbKHE NONBHKHEBIE KOH-
CTPYKUMH, CHabKeHHbIE MOTOPYMKAMH U
CEHCODHBIMH 3JIEMEHTaMHM, TO THn 2
MOJKHO ONHCaTh Kak MOJeNlb, HMEIOLIYIO
Mo OOHOMY MOTODYHKY H OIHOMY YYBCT-
BUTENBHOMY 3JIEMEHTY C Ka)Io# cTopo-
Hbl, TPHYEM HYeM CHIBHee BO3OYyKIeHHe,
Tem ObiCTpee BpalllaeTcA COOTBETCTBYIO-
1K MOTODYHK. 31€Ch MBI, KaK H 3BOJIIO-
LIHA B HAYAIbHbIN epHO/ CYLLEeCTBOBAHHA
JKH3HH, HMEEeM BO3MOXHOCTH Beibopa
MEXOY OBYMs BapHaHTaMH COEOHHEHHs
YYBCTBHTE/IBHBIX IEMEHTOB C MOTODYH-
Kamu. HeTpyaHo NOHATH, 4TO MOAENb, ¥
KOTOpO# CBA3M mMpAMBIC, T.C. KAKIBIH
YYBCTBHTEJILHBIH 3NIEMEHT YNpaBifeT
MOTOPYHKOM Ha CBOEH CTOpPOHE, a HE Ha
NPOTHBOMONOXKHOMK, Oyner Bcerna AsH-
raThCs MPSAMO HA HCTOYHHK BO30YxaeHHA
(B cny4ae XXHBOrO OpPraHHiMa 3THM BO3-
OyanTenem mMoxer ObITh CBET MM KOH-
LUEHTPAUMA KHCIIOPOAa) H B KOHLIE KOHLIOB
CTOJIKHETCA C HHM.

OgHako MonenH Tuna 3 cTONKHOBEHHE
Takoro poga yxe He yrpoxaeT. Utobnl
NpefOTBPaTHTE €ro, MEXAY 4YyBCTBH-

TENbHBIM JIEMEHTOM H MOTOPYHKOM NO-
MeLlaeTCA criellHanbHas cXxemMa, HHBEPTH-
PYIOLLIAA CHIHAJI, €CJIH €0 BeJIHYHHA Nnpe-
BBILLAET HEKOTOPOE NOPOroBOe JHAYCHHE.
Takum o6pazom, koraa Bo3OyxacHue
cTaHoBHTCs BOJbLIE MOPOroBoOro, Bpaiie-
HHE MOTODYHKA HAYMHAET 3aMEIIATHCA H
B KOHLE KOHLOB npekpauaerca. [Tosene-
HHE TaKOH MOJIENTH TaKMKEe 3aBHCHT OT Xa-
pakTepa COCOHHEHHS YYBCTBHTE/IBHBIX
MIEMEHTOB ¢ MoTOopuukamu. Mogens ¢
NPAMBIMH CBSA3SMH NOAOHIET K Onuxkaii-
LIeMY HCTOYHHKY BO30YKAEHNA H «HABEKH
OCTAHETCA TaM, MOJIHAs8 BocXulleHus». B
Cllyqae e NepeKPEeCTHLIX CBA3IEH MOMENEL
BeneT cebfl HECKONBKO HHAYe — OHA MOoJ-
XOOHT K HCTOYHHKY BO30yXaecHHA, HO
MOXET YOAIHTBCA OT HEro, ecJIH Henoaa-
JIEKY NMOABHTCA €llle O/IMH MCTOYHHK BO3-
Oyxnenus.

INpencTaBuM Tenepk, YTO Y MOAEIH Ta-
KOro THNAa MMEIOTCA 4YeThipe mapbi pas-
NIHUYHBIX JATYMKOB, HAPHMED pearupyro-
[IHe Ha WHTEHCHMBHOCTH CBETa, TeMIiepa-
TYpY, KOHLEHTpAlLKIO KHCIopoda H
Kakoro-nu6o BelecTsa, paCTBOPEHHOTO B
cpeae. 3TH BOCEMb YYBCTBUTENBHBIX 371e-
MEHTOB MOMHO COCAHHHTE C MOTOPYHKA-
MH CaMBIMH Da3NHuYHBIMM cnocobamu,
HCNONB3YA [IPH 3TOM H YIIOMAHYTBIE BbI-
e YCTPOHCTBa, HHBEPTHPYIOLIHE MOpO-
roesbie curianei. [Tosenenue Takoit Mmone-
1 MOXeT ObIThb YiKe AOBONBHO CJIOXK-
HbiM. Hanpumep, oHa moxer u3berats
rOpAYHX MNpeIMETOB, HO MOOXOOHTH K
37IeKTPHYECCKHM JIaMITOYKaM M 1aXe cTa-
KHBaThCH C HHMH, OEPXATbCA MECT, rie
KOHLUEHTpaUMA KHCNOpoAa [OCTATOYHO
BbICOKA, H MOKHIATh HX, €CIIH KHCJIopoaa
ctaHeT MeHblue. Ha camom nene mogens
MOXHO cHabOMTB CKONB yroaHo Bonb-
UMM YHCJIOM Pa3jIHMHBIX JaTYHKOB, NO-
pa3HOMY BIHAKOLMX HA paboTy MOTOpPYH-
koB. M Toraa noBeneHHe MOAENH CTAHET
ewle Gonee cnoxueiM. KOHEuUHO, Bl MO-
JKETE HE COTJIACHTHCHA, YTO TaKkas MalliHHa
obnanaer cucTeMOit LieHHOCTEH, HO maxe
eclti Bbl mpuMeTe Oonee HeliTpanbHOe
CIIOBO «TPOINH3M», aBTOP KHHI'H MOXKET
CYHTATH, YTO AOCTHI CBOEH LeTH.

Ilo mepe nanbHellIEro YCJIOXKHEHHA
Moneneli y HHX NMOABNAETCA liefas ceTh
«MOPOroBbLIX» YCTPONCTB, pa3fAeNnAroLIHX
NATYHK H MOTOPYMK, KaK, HampuMep, y
monenu Thna 7. 3TH yCTpORCTBa NPOCTO
cpabaThIBalOT MM He cpabaThiBaKOT B 3a-
BHCHMOCTH OT BeTHYMHBI cHrHana. Oxu
COENUHAITCA NpOBONaMH, obpasys pas-
BETBJIEHHBbIE LIENIH, TAK YTO HA KAXI0E H3
YCTPOHCTB NCHCTBYET YK€ COBOKYITHOCTh
MHOrMX CHrHanioB. Takas cHcTema cno-
cobHa NpOHM3IBOAMTL BBLIMHCIIEHHA, H MO-
CBALLEHHAA MM [J1aBa KHHIH HOCHT Ha3Ba-
HHe «Jloruka». Mogenu Thna 7 obnana-
OT YXe He TONLKO norukoit, Ouu cuab-
JKEHBI LENOli ceThi0 «CneuHanbHbIX CBA-
3efi», YMEHbLIAOLLMX BO3POCLLEE IO Mepe
BBE/ICHHA HOBBIX 3N1eMEHTOB obiiee co-
NPOTHBJIEHHE CXEMbl. JTH NPOBOIHHKH
COEIHHAIOT Mex 1y cOOOM BCce MOpPOroBbie
YCTpOICTBA BECBMA CNIOXKHOH MOIEnH,
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IT. Bpooa
MIASMUALI

lNepepoa ¢ anrnuiickoro
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8
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N.BPOAA

KHura, HanucaHHas KpynHbIM aM-
rnvnckum yveHeim M. Bpogomn, no-
cBAllleHa MoneKynapHon buonoruu
u Buoxmmuu GakTepnanbHbiX NNas-
mug. NMogpobHO M3N0XKEeHL! Bblge-
neHve u MeTofbl UCCNefoBaHWUA
nnasmugHon [OHK, cTpykTypa w
3BONKOUUA NNasmug, ux pennuka-

UMA U KOHBIOrauua, 3HadYeHue
nnasmug 8 MeivLMHe U BeTepuHa-
pun.

MpepHasHayeHa ANA MOneky-
nApHbIX Guonoros, OGUOXMMUKOB,
reHeTUKOB, BUPYCONOIoB, MUKPO-
Guonoros.

1982, 224 cTpaHnlbl, ¢ WINKOCTPALUHAMU.
Llena 2 p. 30 k.
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obnaparoieit noruxkofi. B pesynbrate
MOIeNb OKasbiBaeTca cnocoGHolM menath
HEKOTOpbie 06001IeHHA, OHaA Kak OBl cO-
anaer ana cebs MoMdenb OKpPYKaloLero
mHpa. HanpuMmep, ecnu cpelid OKpYXar-
LLMX ee coOpaTheB MOLENH C arpeccHB-
HBIM TMOBeaeHHeM OyayT, Kak NpasuJio,
KPacHOTO uBeTa, TO JOCTATO4HO COEAH-
HHTB 1ETEKTOPbI KDACHOIrO LIBETA H arpec-
CHBHOCTH NPOBOJIOM C HH3KHM CONPOTHB-
JNieHHeM, Kak monens Oymer n3beraTh
KpacHbIX coceneit. MoxHO 106U ThCA Tak-
’Ke W TOro, 4To oHa OyneT niberath MecT,
rae 4yBCTBYETCA «3amax CMepTH» —
Oonbiuas KOHUEHTPAUHA XHMHYECKHX Be-
LLECTE, MNONABLUMX B CPEY H3 NOBPEXKIEH-
HOIi MOJeNH. i

B 3TOM pa3snesie KHHrH apryMeHTallHA
aBTOpa BHITNIAOHT 0CODEHHO yOenHTenb-
Ho. «[ycTs dunocodel npoaHaMIHPYIOT
noBefeHue Moaened Tuna 7 u... CAeNawT
HEKOTODbIE BLIBOABIY», — MHILIET OH. DTH
co3pauus cnocobHbl nenath 06o0wWEHNA,
HanpuMep, 4TO MONenH noboro ueera,
KpOMe ceporo, arpeccHBHbl. Takum 06-
pa3oM, OTAe/bHbIE TOHATHA, TaKHe, KaK
«KDacHBIH», «CHHHHY», «3€JIeHBIH» U T.10.,
obvenunsioTCA Ana HuX B Gonee oOuee
MOHATHE «uBeTHON». Bnpouem, naxe ce-
phiii uBeT Mozaens OyaeT HHTEpHpeTHpo-
BaTh KaK CMECh APYI'HX OBETOB, H TaKas
«TIEPeCTPAX0OBKa)» ABIIAETCA BIIOJIHE CTECT-
BEHHBIM CJIEACTBHEM Pea/lH30BaHHOTO B
Hell MexaHu3ma oBoliuenns. «HTo x, —
nHweT Haw GunocodCcTBYOLMIt aBTOP, —
HHMKTO B 3[IPaBOM YME He CTaHET YTBepXK-
J1aTh, 4TO B OCHOBE «CNOCOOHOCTH K 060-
OLUEeHHIO» JIEXKHT YTO-TO 3Aralo4HOe».

Benea 3a 3TuM yTBepxaeHHem Bpaii-
Tenbepr npennaraeT HaM HHTEPECHYIO
nonbopky GakToOB, KacalOILMXCA YCT-
pOHCTBA MO3ra ¥ NOBENEHUA XHBOTHBIX,
ODHapy)XeHHbIX HM B XOJ€ Hay4HbIX HC-
cnenoBaHuii. He yIHBHTENBHO, YTO MHO-
e HEOXKHAAHHBIE CBONCTBA €ro Monenen
HMeIOT aHanoru B npupoae. OouH H3 BO-
NPOCOB, 3aTPOHYTHIX B 3TOH YacTH KHH-
', — TMepPeKpecTHbIe CBA3N r1a3 O 3pH-
TeNbHLIMH LIEHTPaMH MO3ra, CTONb Xa-
pakTepHbie A NO3BOHOYHBIX. Hanbonee
H3BECTHaA Teopus, OOBACHAIOIIAA ITOT
tdakT, Oblna NpeaoKeHa ellie B NPOLLLIOM
BEKE  HCOAHCKHM  HelipotdmsHonorom
Cauntearo Pamornom-u-Kaxans. Ou npen-
MOMIOXKHKJI, YTO MepeKpecTHas NPOEKLHA
HeoOXxoauMa /il KOMNEHCALMH HHBEPCHH
u3o0paskeHHs B ONTHYECKOIT cCHCTEMe ria-
3a. Ecnu OBl He xmaima, 3Ta HHBEPCHSA
npHBena Obl K HECOBMECTHMOCTH IBYX
CcTOpOH H300paxenusa. MokHo npeano-
JIOJKHTH, YTO OCTAIbHBIE CHCTEMEI NpO-
CTO CKONHPOBa/IH YCTPOHCTBO 3pHTENb-
Holt u3 coobpaxxennit sxoHoMuu. OaHako
Ha CaMOM JeJie ABe MOJIOBHHBI HEPBHOM
CeTH, nepenaroiiei H300pakeHHe nanbiue
B CPeIHHIT MO3I, CKaXeM, JIATrYIUKH, HHUT-
[ie He COeNHHAIOTCA Mexay coboit. Ka3a-
710Ck Obl, OPHEHTALIMA PA3/TMYHBIX YYacT-
KOB H300pakeHHsA He O0/DKHA HMETh HH-
KaKoro 3Ha4yeHHs, MOCKOJBKY HMX COMO-
CTaBNieHHe NMPOH3BOOWTCA TOJNBKO 4epe3

HEPBHI, BHINOTHAIOLLHE POJIb MPOBOAOB.

Oxono 20 neT Ha3sal aBTOP KHHTH Bbl-
CKa3aJj APYryio TOYKY 3DEHHS Ha NPHYHHY
nepekpecTHbIX cBa3zed. OH obpaTun BHH-
MaHHe Ha TOT (hakT, YTO W3 BCEX OPraHoB
YYBCTB JIHILUB OpraHel 00OHAHHA COEAMHA-
KOTCA ¢ nmonylwapusaMmH Moara 6e3 nepe-
KpeluuBaHus nyTef. ¥ no3BoOHOYHbIX [IBH-
raTefbHbIE CBA3H KAK pa3 mepekpellHBa-
OTCA. DTO 03HayaeT, 4yTo nobolt 3anax
CHayana BbI3bIBaeT ¥ HUX PEaKLHIO ABHra-
TENLHOM CHCTEMBI HAa CTOPOHE Tena, Go-
Jiee yaaseHHOM 0T HCTOYHHKA 3anaxa. On-
HaKo 3T0 HabnoaeHHe Mano YTO Oaer:
Mbl HE 3HaeM, KakHe 3anaxu uMenu 60m.-
LIee 3HayeHHe [UIA TNEPBbIX MO3BOHOY-
HBIX — NPHBIIEKAIOIINE WIH OTNYTHBaIO-
LLIHe; Mbl TAKXKe HE MOJKEM CKa3aTh, KakK
paboTanu HX OBHraTeIbHbEIC OPraHbl.

IMonobHele HAHBHBLIE MEXAHHCTHYECKHE
MpPeNCTaBJIeHHA O JXXHBBIX OpraHu3IMax
NaBHO YKe BBILUIM W3 Moawi. Temeps,
KOrga JIrOOH CO30a/TH CJIOMKHEHLUYIO Bbl-
YHCTMTENBHYIO TEXHHKY, HX MOAX0/I K BO-
npocaM (H3HOMOrMH CYLLECTBEHHO H3Me-
Husica. U ecnn nepeete monenu BpafiTen-
Bepra cTonk e NPHMHTHBHBI, KaK npe/-
CTAaBNEHHA YYEHBIX MPOIUIOro BeKa, TO
monenu Tuna 14 yxe BNoOMHE COOTBETCT-
BYIOT COBPEMEHHOMY YDOBHIO Pa3BUTHSA
Haykd. Takne mMopenu Ha ocHoBe cobeT-
BEHHOTO ONBITA BLIpabaTHIBAIOT BHYT-
pPEHHIO KapTHHY MHpA M LKAy LUEeHHO-
cTeil, ¢ MOMOILUBIO KOTOPEIX BbiOHpaloT,
npecnenys TY HITH HHYIO Lelb, TIHHHIO M0-
BEICHHSA, CNOCODCTBYIOLIYIO ee CKopei-
weMy nocTHxenHio. [Ipu aTom Moaenam
3TOr0 THMA YacTO YNaeTcd pewaTth [oo-
BOJIBHO CJIOKHBIE 3adau. «[To-BuanmMomy,
3Ta [IOrOHA 338 MEYTOH — HenJIoxas crpare-
THA, — MHILIET aBTOp. — MHe KaxeTcH,
4TO ee U3yueHHe MOMOTJIO COPBATh C Lese-
HanpaBJIEHHOrO MOBEAEHHA OpeoJ 3ara-
NOYHOCTHY.

3ra HeOonbLIaA, YBIEKATENBHAA H YM-
Has KHHTa JOCTABHT YHTATENH HEMalo
VOOBONBCTBHA. MHTepecHBl TakXxe wi-
MOCTpallH! TNEPOM, BHIMOJHEHHBIE XY-
nNoXHHKOM Mauekom AnwGpexTtom, no-
NBITABUIMMCA TNPEACTABHTHL cebe BHIM-
Mblif 006NHK 3THX MOpOXIeHHBIX (haHTa-
3ueili asTopa moneneii. HexoTopbix unTa-
Teneh apryMeHTauHnsA aBTopa, BO3MOXKHO,
yOenuT cpasy, ApDYrHX e, TeX, KTO NpH-
BBIK CYHTATh Da3’yM YeM-TO HCK/TIOYH-
TENBHBIM H HENOCTHXHMbIM, YOeouTh
Oyner 3HauMTeNneHO TpyaHee. Tak WM
HWHaue, XOTA MBI CILIE HE MOXKEM CO3/1aTh
MOJIMHHYIO MOJENb MO3ra, NYTh K 3TOMY
ye, MO-BHOHMOMY, OTKpPBIT. M onHako,
Kak HH ybOenMTenbHO MOAYAC BBITNAOAT
aHAIOrHH MEXOY MOMAENAMH H JKHUBBIMH
cyllecTBaMH, He cienyer 3abeisaTh 06
OrPOMHOM KOJIHYECTBEHHOM Ppa3IHYHH
Mexay HuMH. Beas Mo3r n10boro KHBOT-
HOrO COCTOMT M3 BENMKOrO0 MHOXXECTBa
yacTed, ¥ QaHTacTHYECKAs KOMOHHAuMA
BCEX €ro KOMIIOHEHTOB, OBITh MOXKET, Ta-
HT B cebe HeMallo BaXkHbIX ocoOeHHOCTEH
CHCTEM B LEJIOM, O KOTOPBIX MbI 0 CHX
1IOp He HMeeM NoHATHA. Tak uTo uccneno-

BaTesel MO3ra ¥IET elle MHOro paboTel
H HEMAJTIO HEOXKHAAHHBIX OTKDBITHH.

Kapoauna [Ouc36¢c. PACTEHUEBOACTBO:
HACJIEQME TTPOLLIIOTO

THE HEIRLOOM GARDENER, by Carolyn
Jabs. Sierra Club Books ($17,95; paper-
bound, $9.95)

HOI'O moTepsieT TOT mMoOOHTeNbL OBOILL-

HBIX Bnron, KoTopkill He nonpobyer
TOJNBKO YTO COPBAHHBIE MOYATKH CIIANKON
KYKYPY3bl COpPTa «HEPHBIA MEKCHKaH-
ckuit». Takyio BHIDA3HTENBHYIO XapakTe-
PHCTHKY Janu 3KcrepThl ["ocynapceTsel-
HOH 3KCTIEPHMEHTANbLHON CTAHUMM B H3-
nanHo#t B 30-e rogwl MoHorpadum o co-
prax crnaagkofl kykypy3el wmratra Hero-
Mopk. «YepHslit MeKCHKaHCKHH» — He-
obwiunell copT. Ha cranmu monousoii
CTeNIOCTH 3epHa Y Hero BGenbie, a 3penbie
MOYATKH YEPHBIE KaK CMOJb. OropoaHu-
KY-3HTY3HACTY, JKENarLIEMY BbIPDACTHTh
KYJIbTYDY, MONYYHBLUYIO CTOJIb BBHICOKYH)
OLIEHKY, OKaXXeT NPaKTHYECKYI0 MOMOLLb
CORNS — opranuzauus 1no obmeny ce-
MEHAMH M APYTHM NOCAI04HBIM MaTepH-
anomM, Haxomawasacas B r. TepnuH, IIT.
Oxnaxoma. OrpoMHeie NOYATKH C YAHBH-
TelbHbIMH CHHHMH 3€pHaMH, KOTOpble
npexnae cobHpanu nHilb Ha NOJAX, Opo-
LIaeMbIX BOJAMH BBICOKOTODHOrO CBSf-
wmennHoro Iomyboro o3epa, Teneps H0-
CTYTHBI HE TOJIbKO NIPHBHIETHPOBAHHBIM
NMOCETHTENAM TeX MecT: hupma Taos Pue-
blo Native Seed Company BriceinaeT npe-
KpacHble CeMeHa copTa «Taoc ny36no ro-
nyGoit» BceM JKearoLHM.

INpennaraemMas BHHMaHHIO uYMTATENER
KHHra HaceimeHa uHbopmaumeii. ABTOp
paccMaTpHBaeT ee, MCXOOs M3 Tpex 3a-
KOHOMEPHOCTEH HCTOPHYECKOTO XapakTe-
pa. [lepBoe: Te pacTenns, KOTOPbIE JIFOOH
HCTIONb3YIOT B NHILY, KAK H AEKOPaTHB-
HbIE pacTeHus, NMpeacTaBnsioT coboil He
NPOCTO JKHBbIE OpPraHMiMbl, HO M NpPO-
OYKT OeATEeNbHOCTH YENOBeKa; OT Mpex-
HHX BPEMEH HaM OCTA/THChL B HACJIENCTBO
HE TONbKO Gepe30BLIe KOMOIbI H OJIOBAH-
Has Nocyaa, HO M CTAPHHHbIE PA3HOBM-
HOCTH KYJbTYPHBIX pacTeHuil, Hall BbiBE-
NEHHEM KOTOPBIX TPYIH/IHCh MHOTHE 1O~
KONeHHs, BONBIIMHCTBO  KYNBLTYPHBIX
pPasHOBHAHOCTEH, MPOH3PACTAIOLIHX Hbl-
He B CesepHoll AmepHKe, 3aBe3cHbl H3
Opyrux cTpaH. B Hacrosiuee Bpems
PacTEHHA-MMMHTPAHTHI, BEKAMH OCBaH-
BaBILHECA HA HOBO#i 3emJIe, MpenoCcTaB-
10T HaMm OGorartefunmii BeIOOp; HX OCHO-
BAa — [OPEBHHME NUKHE PAa3HOBMIAHOCTH, a
JKEeNTaHHOe pa3HooDpaine CIOXKHIOCh B
pe3ynbTaTe [UTHTEIbHOrO KyJIbTHBHPOBA-
HHA H CEJICKUMOHHOMA paboThl.

Bropoe: B Haum aAHM CODCTBEHHO pa-
GOTHMKH CEJILCKOrO XO03#iCTBa, T.€. TE,
KTO 3apalaThiBacT 3THM Ha XH3Hb, CO-
CTAaBNAKOT JIHLIb HeDONBIIYIO MO0 HAce-
nenus CIIA, HO canoBOOCTBOM H OTO-
POIHHYECTBOM YBJIEKAKOTCA MHOTHE ame-
PHMKaHUE! (OBITE MOXKET, 3TO HAHIYYLUHM
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o0pa3oM COOTBETCTBYET H3IHAYAILHOMY
npu3sanuilo Buna Homo sapiens). U Ha-
KOHell, TpeThe, Hanbonee ouesunHOE 06-
CTOATE/ILCTBO: 3aKOHbLl DBbIHKA B TakoH
Gonbuiolt crpaHe, kax CoeauHeHHblE
[ITaTsl, IPHBOAAT K TOMY, 4TO Pa3sHOOO0-
pa3ue COpTOB cokpauiaercs. Kpynubie
KOMIaHWH, 3aHUMAaOLIHecs MPOU3BOACT-
BOM CEMAH, CTPEMSATCA BbIPALUMBATHL H
MOMIEPKHBATE T€ PA3HOBHIHOCTH, KOTO-
phl€ NOMb3yIOTCA HAaBONBLLIHM CIIPOCOM Y
noKynaTeneli, T.e. COPTa C ONTHMAILHBIM
COMETaHMEM OMpeeNeHHBLIX CBOMCTE —
BBICOKOYPOKaiiHbie, YCTPOHYHBLIE K 3aCy-
xe ¥ 6one3HaM, HMEIOLLHE NTPUBJIEKATENb-
HbIil H B TO )K€ BPEMA NPHBLIYHEIN BHELL-
nuil Bua. K coxanenmio, MHOrHe mpe-
KpacHble BLIBEIEHHLIE B MPOLLUIOM COpTa
06nanaoT TakuMM KavecTBamm (Hanp-
Mep, Hexuasa dakTypa, pasHooOpaiue
BHELUHEro BMAA, TOHKHI apomMar), KOTo-
Phbi€ He OYEHb LEHATCA B HALll BEK, KOra B
CEeNLCKOM XO3AHCTBE NpaBuT Npubbinb H
NpeabABNAIOT CBOM Tpebopanus HeobXxo-
IHMOCTb JaNTbHUX NEPEBO30K H HHTEPEChl
HE3aBHCHMOIi OT ce30Ha TOProBJIH.

B nocnenHee BpeMs BOIHHKIIH 0OBenn-
HEHHs CafloBONOB-NMOOMTENEH, KOTOpblE
¢ TOTOBHOCTBLIO AENATCA HMEIOLIHMCA Y
HHX JKHBBIM «HacneacTeoM». [Noasumuch
HeDONBIIHE TOProOBbIE MPEANPHATHSA,
pacnpoCTPaHAOLINE CEMEHa HE3aCTYKEH-
HO 3a0bITHIX COPTOB. BO MHOTHX HCTODH-
YEeCKHX My3€esX B IONONHEHHE K OCHOBHOM
3KCNO3HIUMH YCTPOEHbBI Callbl, FI€ NOCETH-
TeNM MOTYT YBHIOETh PACTEHHs, THIHY-
HBIE [UTA TOTO WIH HHOIO BPEMEHH, IS
TOr0 HJIH HHOIO YIIEALIEro yKknana »H3-
Hu. Bece nopoOHble OpraHM3alLHH M HX
anpeca nepeuncnensl B Kaure K. Ix3bc,
K HX MepPEYHIO 1aHbl NOJe3Hble KOMMEHTAa-
pHu. Takue nyTH COXPaHEHHA CTAPHHHBIX
COPTOB NMOAPa3yMEBalOT LIHPOKOE BBEe-
HHE HX B KYJIbTYPY. [JeATeNnbHOCTh Modu-
Teneii B 3TOM HanmpaB/eHHH — Heobxoau-
Moe fononHeHHe K pabore HanuoHanb-
HOM cHCTeMBl HaHKOB reHeTHUYECKOTO Ma-
TepHana pacTeHHil, KOTopas 3aHHMaeTCA
LEHTPaNH3OBAHHBIM XPaHEHHEM B KMI-
KOM a30T€ H CHCTEMATHYECKHM BBICAXKH-
BaHHEM TNOIIEPXKHBAaEeMbIX cOpTOB. B
ueHTpe, HaxoasueMmcs B dopr-Konmn-
ce, C MOMOLIBIO UeNOR CeTH PEerHOHAlb-
HBIX ¥ MECTHBIX XPaHWIHIL ¥ pacTeHHe-
BOOYECKHX cTaHumii cobpano 200 Teic.
Pa3HOBMOHOCTEN pa3snMYHBIX KYJIBTYD-
HBIX pacTeHufi. CMbicn 3TOH CHCTEMBI
IJIaBHBIM 0BPa3oM B TOM, 4TODBI NOIED-
*uBaTh npuxkusumecs B CIIA, Ho Hene-
NONb3yeMble PA3HOBHMIAHOCTH; B ropasio
MeHBLLEH Mepe pelaeT s 3anaya nonyns-
pH3ALMH TaKHX COPTOB. B OTHOLUEHHH
ITHX KyNbTYP MMEHHO pacTeHHEBOMbI-
mobuTenn MOryT 106HThCA «TIEPEOLEHKA
LEHHOCTEl».

Jlna Kaxno# KynbTypbl aBTODP NMPHBO-
AT KPATKHE CBENIEHMA O METO/aX BhIpa-
LUMBaHHA H3 CEMAH M cnocobax KOHTPONA
3a OMBIJIEHHEM, KOTOPBLIA HHOrAa COBEp-
uienHo HeobxoauM. Hanpumep, kykypy3a
ONBbUIAETCA BETPOM, H 00ecne nTs YHCTO-

Ty COpTa Aaneko He npocto. Tomy, KTO
XOYET YCMELHO NMOMNePXKHBATh «4EPHbIH
MEKCHKaHCKHii», npunercsa nubo cornaco-
BbIBATH PaclHCaHHE CEbCKOX03AMCTBEH-
HbIX pabOT Ha KYKYPY3HOM TOJIE CO CBOM-
MH coceisiMH, JTHO0 Nob30BaTLCH CrELM-
ATLHBIMH NPHCTIOCO6IeHUAMH, YTOORI 3a-
KPbIBaTh COLIBETHA H OCYILIECTB/IATH ONbl-
JIEHHE BPY4HYIO.

Hymaerca, kuura [x36¢ npusneuer
MHOIHX KaK OMBITHBIX, TaK H HEYMEJbIX,
Kak JelCTBHTENEHO YBJIEYEHHBIX, TaK H
JIHIUB CNIETKa 3aHHTEPECOBABLUMXCA 3THM
cBOe0oOpa3HbIM KO/UIEKUHOHHPOBaHHEM —
BbIpallliBaHHEM JXHBBIX OpeBHocTel. Ha
ceMefiHOM Oropojie MOXHO XOTb CTO JIET

Hayka u

NOAAEPKHBATH KaKON-HHOY1b HeOOBIKHO-
BeHHBIA KapTodens ¢ MTHI0BO-KPACHBIMH
KIyOHAMM MM TOMATHI C TAXHYLIMMH
Opannu mnnmomamu TOHwalfiero BKyca.
BCNOMHHM M YAHBHTENLHEIE royobie Ky-
KYPY3HBIE XJIONbS, «NOTOMKH» ocoboro
xneba «IHKH», KOTODPBIN KOraa-To neknu
HHOeHuBl XOnMH (HE 3auHTEPECYIOTCH JIH
3TuM B BaTn-Kpuk*?).

* batn-Kpuk — ropon B wt. Muyuras,
croAuMi y cnuauna pex barn-Kpuk n Kana-
mazy. B Batn-Kpuk Haxoastcs kpynHelume
NpeanpuATHA  X1eOHOH  NPOMBILLIEHHOCTH,
IKCNOPTHPYIOLME CBOK NPOAYKUHIO BO MHO-
THe cTpanel Mupa. — Ilpum. peo.
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BakTepnu-mMycopLmKm

AKTEPHH, pacTyluse, KaKk Ha OpOX-

*ax, B ceposonoporne (H,S), koTopei#
BbIOpachlBa€TCA M3 THAPOTEPMANIbHBIX
OTBEPCTHA Ha [IHE OKeaHa, MOTYT NIOMOYb
CNpaBHTBLCA C 3arpA3HeHHEM HaweH mna-
HeThbl COEAHHEHHAMH cephl (OHO H3BECT-
HOE TIPOABIIEHHE 3TOr0 3arpsA3HeHHs —
KHCIIOTHBIE «IOXKIHY).

Takoe npennonoXxeHHe OCHOBAHO Ha
Pe3ynbTaTax MCCIENOBaHMHA NBYX MHKPO-
OGuonoros, K. Tatinopa u X. IxauHaia,
KOTOpBIE TPOBOMAT 3KCMHEPHUMEHTHI C
«cepHbiMH DakTepusamu» B Byac-Xomnc-
KOM OKeaHOrpaH4YeckoM HHCTHTYTE.
EctecTBeHHO# cpepmolf obuTamua 3THX
GaxTepuit ABNAIOTCA ryOOKHE C/TOH OKea-
Ha. CepHble DakTepuH OTHOCATCA K Xe-
MOTPO(hHEIM OpraHM3IMaM: OHM MOJyya-
IOT 3Hepruio, HeoOXxoauMylo nns obmena
BEILIECTB M pOCTa, 34 CYET XHMHUECKOH
peakLHy — OKHCIICHHA CepoBOAOpOMa.
Tatinop u [IxanHawi coobuawor, 4TO
NOANEPXHBAMH KYJIbTYPY Takux Gakte-
puii B TeueHue aByx net. OHM nonarawoT,
4TO HX METOIHKY MOXXHO NPHMEHHUTD H B

Gonebkx mMaciTabax: 3actaeuThk BakTe-
DHH «ODHEHTHPOBATLCA» HA HEKOTOPBIE
BHAB! NMPOMBILUIEHHBIX OTXOLOB Kak Ha
HCTOYHHKH SHEPTHH H T€M CaMbIM YMEHb-
LUHTE 3arpA3HeHHe OKpYy)Karouiefl cpebi
3THMH OTXOOaMH.

Coo0LuecTs0 MHKPOOPraHU3IMOB MOX-
HO DOm0 ObI MOCENATHL B razoobpa3Hbix
HITH XK HIKHX OTXOOAX, COAePKALLMX Cepo-
BOAOpOoa (KOTOpKIH CTOMT B Hayane ue-
MOYKH NMPOLECCOB, NMPHBOALIMX K BbiNa-
JIEHUIO KMCIIOTHBIX [J0KIeH) H Yriekuc-
neifi ra3. 3TH OBa npoaykTa obpasyioTcs
NPH TAKHX NIPOLIECCAaX, KaK CHKHIAHWE U ra-
sudukauma yrns, nepepaborTka reorep-
MaNbHOM IHEPriH, OYHCTKA CTOYHLIX BOJ
u npyrue. Bakrepun GynyT OKHCIATH ce-
POBOAIOPOA ¥ APYIHE COEAHHEHNA CEPBl H
HCMONb30BaTh BBIIENAIOLIYIOCH 3JHED-
rHIO, @ TAKXe MMEIOLLMECA Yriepoa H
a30T 1A pasMHOXKeHHs. Obpasyrouyrocs
Onomaccy MOXKHO MCIONbL30BaTh [N
MPOH3BOACTBA CHHTETHYECKOrO roprove-
ro (MeTaHa) HIIH XHMHYECKOTO chipesi. Ee
MOJKHO HCNOJIb30BaTh TAKXE MPH pa3Be-
JICHUH AKBaKYNbTYP Kak MHILY [UIA MOp-
CKHMX OpPraHu3MOB (HanpHmep, MHAMIT).

Imu bakmepuu MOXHO UCNOALIOEaME 0A8 6OpLBbI ¢ KUCAOMNBIMU DOXOIMU
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"V Sdamenvcnibo
MUP
nhediaiaen:

JI. Opman, I1. Ilapcore

FrEHETUKA
NOBEAEHWA
n a3Bonwoyunsa
IMepeeon ¢ anrnuiickoro
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COAEepXWUT COBPEMEHHbIE faHHble
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OEeNbHbLIMK FeHaMu U XpoMmocoma-
MM, O B3aUMOAEWCTBUM reHeTuye-
CKWX (pakTOpOB M (PaKTOPOB BHEW-
Hen cpefbl B GOPMUPOBAHUM CHU-
CTEM NOBEJEHUS Y XXUBOTHBIX U Ye-
noeeka, o6 0cOGeHHOCTAX reHeTu-
KK noeegeHus yenoseka. PaccMoT-
peHbl TakXe Marepuansl OTHOCH-
TENLHO JBONIOLUMOHHBLIX ACMEeKTOB
nosefeHusi, ponu reorpacpuye-
CKMX U 3THUYECKMUX (DaKTOPOB.
[nA reHeTUKOB, 3TONOrOB, NCU-
XOhU3NMONOros, 3BONIOLMOHUCTOB,
ANR npenofasaTenen U CTYAEeHTOB
OGronoru4ecKux cneymnansHOCTen.
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OCHOBBbI
en3unonoruu

IMepeson ¢ anrnuicKOro

B KONNeKTUBHOM MOHOrpaduu, Ha-
NWUCAHHOW M3BECTHLIMU aMEpPUKaH-
ckumu uanonoraMm, nNpegcras-
neHbl BCe pa3fjenbl COBPEMEeHHOM
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IapunTyps! TafiMe, rennoc.
OdceTHan neyaTsb.
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Tupax 20000 3k3. Llena 2 p.
HanarensctBo «Mup»
Ha6pano B peaakuus no noaroToske
OPHIHHAN-MAKeTOB H3aaTenscTea «Mup»
Ha poTonabopHOM KOMILIEKCE
«Komnbiorpaduk»
Tunorpadus B/O «Buewtoprianat»
INocynapereennoro komurera CCCP
no aenam W3NaTenbCTs,
nonurpadHu ¥ KHHKHOR TOPrOBIIM.
127576, Mockea, Maumckas, 7
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XPOMATOIPA®UYECKUE METO/bI
B HEOPFTAHUYECKOM AHAJIU3E

MNepeson ¢ aHINHACKOTO

[ LIsenr

XPOMATOIPAOHECHUE
4 :
HEOPTAHHYECHOM
AHATVSE

KHura nocesieHa ogHOMY U3 Hau-
Gonee yHUBEPCANbHLIX AHANWUTU-
YECKUX  MEeTOfOB—xpomarorpa-
U, NpUYeM paccMmaTpuBalTCH
BCE OCHOBHbIE BUALI xpOoMartorpa-
thnn—rasoBas, KONOHOYHARA, XUj-
KOCTHas, TOHKONWHENHaNA, 4TO Nno-
3sonseT BbiGparte ONTUMANLHLINA
cnocol® aHanu3a HeopraHu4ecKux
coeAvHeHnA. MonoXUTENLHLIMU

0cOBGeHHOCTAMKM MoHOrpadun RAB-
NAKTCA e NpaKkTU4YecKas Hanpae-
NeHHOCTe U NaKOHWYHOCTE W3NOo-
JXEHWA B COYETAHMW C NpeBoCxopg -
HOW OpraHviauMen W3noXXeHHoro
marepuana.

OnA XWUMUKOB, MeTannypros,
6Guonoros, MeAMKOB, reonoros, pa-
GOTHUKOB Cnyx0 KOHTPONA OKpY-
XaWen cpegel.

1984, 15 n. Llena 2 p. 60 kon.
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B cuedyomem nomepe.

OPUTMHANBbHbIN CNOCOB U3YYEHUA
OPEBECHOIO NOnNoOraA
TPOMNYECKOIo AOXXAEBOIO NECA

LEHHOCTb ®YHOAAMEHTANLHOW HAYKW

«MHOPAKPACHOE» HEBO

PELENTOPbLI NUNOMNMPOTENHOB,
OBMEH XONECTEPOJTA U PASBUTUE ATEPOCKINEPO3A

COBPEMEHHAA TEXHONIOIMNA XNEBOTNMEYEHUSA

HOBOE B NTASBEPHOWN TEXHUKE

XXUNUIA N3 KOCTEN MAMOHTA
HA PYCCKOW PABHUHE

QKCNEPUMEHTUPOBAHUE
B FOTUHECKOW APXUTEKTYPE

ONTUYECKUE ONbIThHI
C MANTEHBKUM WAPUKOM OT NMNOAWUNMHUKA

«XXAHONCKASA BALWHA»
N «KUTAUCKUE KONbLA»
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