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XK. Toogpya
4TO TAKOE NCUXOINOrmnd

B 2-x Tomax
MepeBon ¢ dpaHuy3cKoro

HUra
KaHafCKoro as-
TOpa — Yy4eOHUK
obuen ncuxono-
rMun Cc OCHOBamu
thuamnonorum
BbICWIEN HEepB-
HOW AeATenb-
HocTu. B
nepBoM TOMe
paccMOTpEHbI
nogxogbl U Mme-
TOAbl NMCUXONOruu, YpOBHU CO3HAHWUSA, IMOLUMN U MOTU-
BaLusa, HaydeHue, NamsATb, UHTENNEKT U TBOPYECTBO.
Btopon TOM nocssueH rnpobnemam couuanbHOW MCUXO-
norun (CTaHOBNEHWE NUYHOCTU, colmanbHOE noBefe-
HUe, CTONKHOBEHUE couuanbHoro u Guonoru4yeckoro B
YyenoBeKe, HapylWweHUa NCUXUKK), a Takxe oGuonormye-
CKUEe OCHOBbl NOBEfEeHUS.

Ons ctygeHToB — GMONOroB, NCUXonoroe, MeQUKOB,
neparoroe — U BCeX 4YuUTaTenen, UHTEpecylowmnuxca BO-
npocaMm nCUxXonoruu.

1992 r. 62 n. llesa 7 p. 90 k. 32 KOMILNEKT

3aka3pl Ha KHHry OyOyT NpMHMMATBCA B Mara3jgHax
HAYYHO-TEXHHYECKON JHTEPATYPh! NOC/IE NOCTYILIEHHA
AHHOTHPOBAHHOIO MJIAHA M3NaTenbcTBa B anpene 1991 r.
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Scientific American - H30arHue Ha pycckom A3vike

HIJIOCTPUPOBAHHBIN XKVYPHAJ
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CTAThH
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MOCKBA «MHP»

N° 9 CEHTABPb 1990

B nomepe:

(Scientific American, July 1990, Vol. 263, No. 1)

Bonbwon KnuMaTu4ecKu crnop
Pobepm M. Yaium

INapaukoBbil 3¢dekT ¥ nepcnekTHBa ri106anbHOro NOTEIIEHUA CTaIH
NMpeaMeTOM HayuHbIX U NonuTHYecKHX aebaTos. CrneayeTt nu npsaMo ceiyac
NIPHHHUMATDb MEPbl MPOTHB MOCNEACTBHHA, KOTOPBIE MBI HE MOJXKEM
NnpeaBuaeThb?

OMeo3UCHbIe MeHbl U NNaH CTPOEHUA Tena y NO3BOHOYHbIX XXUBOTHbLIX
30ou M. He. Pobepmuc, I'uiinepmo Onueep, Kpucmoghep B.E. Paim

dopma Tena onpenenseTcs ceMelHCTBOM poacTBeHHbIX reHoB. Mo ux
neficTBHEM Teno 3IMOpPHOHA Noapa3aenAeTcs BAObL NepeaHe-3alHedl ocH Ha
KJIETOYHBIE I0JIA, KOTOPbIE NPEBPALIAKTCA B KOHEYHOCTH M ApyrHe
CTPYKTYDPbI B3POC/IOrQO OpraHu3smMa

Bonbwow 3neKTPOH-NO3UTPOHHbIA Konnamgep
Cmueen Maiiepc, Imunuo Ilukacco

Bonb11oit 31ekTPOH-n03uTPOHHBIH kosakinep (LEP) B 3toMm roay mact
JKU3Hb MUJITHOHY Z °-yacTuu, Takoi orpoMublit 06beM HHQOpMaLHH
no3BonuT (GH3IUKaM (1OABEPrHYTh TIUATENbHON, KaK HUKOraa paHee,
MPOBEpPKe COBPeMEHHbIE NPeNCTaBJIeHHs O QH3HUECKHUX 3aKOHAX MHUKPOMHpA

B uem npuuuHa guabera?
Mapk A. Amxuncon, Hoyan K. Maxaapex

OTBeT Ha 3TOT BONPOC ANs TeX ciiyyaes, Koraa aAuabeT 3aBHCHT OT
WHCYNHHA, u3BecTeH. [puunHO 60se3HN ABNAETCA ayTOUMMYHHOE
pa3pylleHHe NPOU3BOAALLKX HHCY/IHH KieToK. Cefiuac CTaHOBUTCA ACHBIM,
no4yeMy HauYMHAETCS aTaka HMMYHHOM CHCTEMBI Ha TaKHe KIETKH U TOYeEMY
OHa He NpeKpallaeTcs
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44 TeHpgeHUUWN Pa3IBUTUA aPOKOCMWUHECKON MHLYCTPUM

HoBas KOCMW4YeCKan roHKa
Dauzabem Kopxopan, Tum bepdcau

OcylIecTBHTB 3aMyCK KOCMHYECKOrO anmnapaTa — 3a4a4a He Takas yx
cnoxHas. Bonpoc B ToM, 4TOOBI nyTelecTBHA Ha OpOUTY ObinK
3KOHOMHYECKH ONMpaBAaHHBIMH

56 NMupoTtexHuka
H»orn A. Konknunz

CexpeThl CO30aHHA NOPA3HTENBHBIX MO KpacoTe (elepBepKOB BIOHE
NMOANAIOTCA HAYYHOMY ONMCAHHIO. AHAIOrHYHbIe NIPUHLAIEI 3aJI0XKeHb] B
pabore pa3nooOpa3HbIX YCTPONCTB — OT KOCMHYECKOro IIATT/A 10
OOBIKHOBEHHBIX CITHYEK

64 Pak KawTtaHoB
Lncozep P. Horoxayc

I'pub, yHHUTOXHUBIIMA aMEPHKAHCKHI KaluTaH, HbIHE CaM MOJIBEpraeTcs
OHONOrHYecKOMY HananeHuio. PUTONaTONOrH HAACKOTCH, YTO HOBBIN
napa3uT cO BpeMeHeM 00y3[aeT cBOEro npeauiecTBEeHHHKa

70 Teopun Pamcesn
Pornaneo JI. I'pam, dncoyan X. Cnencep

TanasTnusbift MaTemMaTK ®p3nk [TnamMnTon PaMmceit nokasan, 4TO MojiHas
HEYTIOPANOYEHHOCTh HeBO3MOXKHA. Kaxnoe gocraTouHo Oobiioe
MHOXECTBO YHCell, To4eK WiIH 00LexTOB 0043aTEIbHO COAEPXKHUT
BBICOKOYMOPANOYEHHYIO CTPYKTYDY

PYBPUKH 4 06 aBTOpax
5 50 n 100 ner Hasapg
14, 23,32, 42,
54,76, 82,91 Hayka 1 obujecTso
78 3aHumaTenbHas mMaremaruka
84 KHurm
102 3cce
103 Bubnuorpadpun
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NMUNPOTEXHUKA

Ha ob6noxxke nokasaHbl XapakTepHbie KpacHble, Oenbie B ronybsie orun deiepsep-
koB. PaisuTHe NUpOTEXHHYECKOH HAYKH NO3BOJIMIO NPHIIOAHATH 3aBeCy TAHHCTBEH-
HOCTH HaJl 3THM IDE€BHHM DEMEC/IOM H BBHIABHTL XHMHUYECKHE DEAKIIHH, ONPEaesinio-
I1Me HY>KHbil 1BeT, GopMy u 3ByKoBbie 3dibexTsi. Ha dpoTorpadun sHOHb! BCObILIKHA
KDacHOro ¥ rosyboro ceera, H3/1y4aeMOro HeyCTOHYHBLIMH COEIHHEHHAMH Ha OCHO-
BE CTPOHIHA H MEJIH, KOTOPbie 00pa3yrOTCH HENOCPENCTBEHHO ITPH B3PbiBE, ATIOMH-
HHEBBIH MOPOIIOK NPH B3PLIBE JaeT OCIeNuTENbHYIO Oenyto Benbiluky; 6onee xpyn-
HBI€ YacTHUb! amoMHHKMA 00pasytor Genbie uckphl (cM. crateio IxoHa A. Koms-
KmuHra «ITeapoTexnHka» Ha c. 56).
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Ob abmopax

Robert M. White “The Great Climate
Debate” (POBEPT M. YAUT «Bonb-
LIOH KIMMaTHYeCKHk Criop») — mnpe3u-
meHT HauMoHanbHOH akameMHH HHIKe-
HepHbIX HayK. Koraa-to 6s11 pykoBoau-
TeneM BIOpo morosbl H AAMHHHCTPATO-
pom HauumoHaneHOro ympasiieHusi 10
HCCrleIOBaHUIO OKeaHa M aTMochepsl, a
TaKKe NMPe3uaeHTOM YHHBEPCHTETCKOR
KOprNopauMH mno arMochepHbIM HCClle-
NOBAaHHAM M AMEPHKAHCKOTO METeopo-
noruyeckoro obwecrsa. B 1979 r. npen-
cefaTe/bCeTBOBAT Ha nepBoi KoHdepeH-
LiHH 1O rnobanbHOMY KJIMMAaTy, Oprasu-
3oBaHHON BeeMupHo# MeTeoponoruyec-
KO# opraHu3auMeit.

Eddy M. De Robertis, Guillermo Oliver
and Christopher V.E. Wright “Homeo-
box Genes and the Vertebrate Body
Plan” (344U M. OE POBEPTUC,
ITMHUEPMO OJIMBEP, KPHUCTO-
®EP B.E. PAWUT «'0OMe03HCHBIE reHBbl
H NMaH CTPOEHHA TeéNa ¥ NMO3IBOHOMHbLIX
JHBOTHBIX®) MOCTIeAHME NATH neT pabo-
TaloT BMecte B KanudopHuiickoM yHu-
BepcuteTe B Jloc-Anmxkenece. e Po-
GepTHC nonyuwn cTenenb Hakanaspa me-
OHLUHHBI B YDPYrealickoM YHMBEPCHTETE
B 1971 r. B JOKTOPCKYIO cTeneHb B 06na-
cru OumoxumMun B By3noc-Afipecckom
yHuBepcuTeTe B 1975 r. B 1980—1985 rr.
3aHMMall [JOJDKHOCTL npodeccopa B
BuonoruueckoM ueHTpe bazeneckoro
yuuBepcutera. C 1985 r. oH npodeccop
Ouoxumuu MenuunHcKoro akynbreTa
KanudopHuilickoro yHHBEpCHTETA B
Jloc-Anmxenece. OnuBep NOIyYHn cTe-
neHs 6akanaspa B obnacTu GHONOrHM B
VpyreaiickoM yHuBepcuTeTe B 1980 1. 1
creneHs Oakanaepa B obnacTu mMoneky-
nspHOH OMONOrMH B YHHBEPCHTETE B
Mexuko B 1984 r. Celluac OH HOOUEHT
Vpyrsaiickoro yuusepcuteta. Paiit no-
NYYHIT JOKTOPCKYIO CTeneHb B ob6nacTh
Gnoxumun B OkchopackoM yHHBEPCHTE-
Te B 1984 r. B HacTosee BpemMs OH ac-
CHCTEHT B MenuuMHCKON wKoNe YHH-
BepcHTeTa Bannepbunra.

Stephen Myers, Emilio Picasso “The
LEP Collider” (CTUBEH MAWEPC,
SMHWJIMO TIMKACCO «bonbio#
3IMEKTPOH-NO3HTPOHHBIR  Konnaitoep»)
paboratoT B EBponeiickofi oprann3auun
anepHbIX Hccnenosanuit (LIEPH) G6nm3
Xenesnl. Matiepc nonyussn cTeneHs 00-
kTopa ¢unocoduu B 1972 r. B VHuBep-
curere Kynns B bendacte u B TOM Xe
roany cran corpyoHukom LIEPHa. C
1979 r. oH Mrpas OaHY M3 BEOYLIHX PO-
neft mpu paspaboTke npoekTa, CTPOH-
TeNbCTBE H BBEOEHHH B IKCIUTYATALHIO
konna#toepa LEP. B HacTosluee Bpems
ABJAETCA 3aMECTHTelleM Haua/lbHHKa

oTOena, B BeleHHH KOTOPOr0 HAXOAATCA
NPOTOHHBIH CYNEpCHHXPOTPOH H YCKO-
puTens LEP. INMukacco nonyyusn cTenexs
noKTopa B o6nactH ¢m3Mkh B [eny’s-
CKOM yHHBepcuTeTe B 1956 1. nc 1964 r.
pabotaer B LIEPHe; B TO Bpems OH 3a-
HHMAJICA TPEUe3HOHHON npoBepPKOH
KBaHTOBOH 3/TeKTPOOHHAMMKH H CrieliH-
anbHON TEOpHH OTHOocHTenbHocTH. C
1981 no 1989 r. [Mukacco 6w oMpEKTO-
pom npoekta LEP.

Mark A. Atkinson, Noel K.Maclaren
“What Causes Diabetes?” (MAPK A.
ATKHUHCOH, HOY32J1 K. MAKJIA-
PEH «B uem npuunHa anabera?») — co-
TPYAHHKH Kadeapbl NaTONOrHYecKoil
aHaTOMHH H MeOHLHHCKoii nabGopaTo-
pu MeauusnHckoro konnenxa ®nopui-
ckoro yHuBepcurera B [eiiHccBHAneE.
ATKHHCOH TIONYYHJI ¢cTeneHs Gakanaepa
B MHUYHTaHCKOM YHHBEPCHTETE H CTe-
neHb OoKTOpa dunocodun B obnactu
aTOJIOrHYECKO# aHaTOMHH BO PopHn-
CKOM yHHBepcHTeTe. B HacTosLiee Bpe-
MA OH 3aHHUMaeT [ONKHOCTb AacCHC-
TenTa. [locsienHee Bpems COCPenoTO4M
CBOM HMHTEpechl HAa H3yueHHH Oenkos
MOMKENYI0YHOIT  Kene3bl, HMEHLIHX
3JHAYEHHE B PA3BMUTHHM HHCYJ/IMH3aBHCH-
Moro nuabeta. MaknapeH yuuics B Ho-
Boil Jenannuu. [NMonyuun crenews no-
KTOpa MeaAHLHHBI B 1963 1. B MeauumHc-
Koil wikone Yuupepcurera B Otaro, no-
CJie Yero crneuHasau3MpoBasics MO BHYT-
peHHuM Oone3HaAM B YINNHHITOHOBC-
Kol BonsHuue. M3yuan Takxe neTckyro
JHAOKPHHONOTHKDO B VHHBepcHTeTe
Ixouca Nonkuuca. 3atem, B 1978 1. Ha-
yan paborate Bo MNopHACKOM YHHBEP-
CHTETe, rae NOoCBATHN ceDs reHeTHkKe H
MaTOreHe3y ayTOMMMYHHBIX 3HIOKPHH-
HbIX 3abonesanmii. Ceituac oH npodec-
cop, BOraBnseT Kadenpy naTonoruyec-
KOii aHaTOMHH.

John A. Conkling “Pyrotechnics”
{IXOH A. KOHKJIMHI «IlupoTex-
HHMKa») — HCMOJIHHTENbHBIA AHPEKTOP
AMepHKaHCKO#H NMHPOTeXHHYECKOH acco-
LMALMH H aA0bIOHKT-TIpOoeccop XHMHUH B
Bamunrrod-Konnemxke B YecteprayHe
(wT. Mapunenn). Kaxcaoe neTo npoeo-
AMT B KOJIJIedXKe Helle/TbHBIE MHPOTEXHHM-
YECKHE CEMUHAPHBI; ITH CEMHHAPb! ABJIfA-
HOTCH emmc-rilennbmu OOCTYIIHBIMH B
CIIA xypcamu no nuportexHuke. Kou-
K/IMHT MOMY4H/ CTeneHb JOKTOopa duno-
cotun B oOnacTH XHMHH B YHHBepcHTe-
te Ixouca Monkuuca B 1969 r. Ony6-
NHKOBan MHoOro paboTt no XMMHM NUPO-
TeXHHKH H 0 BesonacHocTH delepsep-
KOB. SBNAeTCA YJEHOM TEXHHYECKHX
KOMMCCHIf NO B3IPBIBYATBIM BELLIECTBAM
u nmupoTexHnke HauuoHanbHOM accouu-
alMH MPOTHBONOXapHo# 3awMThl. Bo

4

BPpEMSA OTAbIXA OT CEOHX BOMHCTBEHHBIX
3aHATHH NpeanoYnTaeT pb:ﬁamcy.

Joseph R. Newhouse “Chestnut Blight”
(IXO3E® P. HbIO-XAYC «Pak kxa-
LITAHOB») H3Y4YaeT MOJIEKYNAPHYIO BHO-
JIOTHIO H UMTONOrHIO rpuboB — napaiu-
TOB pactenuit. B 1977 r. nomyuun cre-
nenb OakanaBspa OGuonoruw B CeHT-
Buncent-Konnemxe B JlarpobGe (T,
IlencunbBanus), B 1988 r. — creneusn
nokropa dunocodpun B obnactu durto-
natonorny B Yuusepcurere 3ananHol
Buprunuu B MopranTayse. B Hactos-
Liee BpeMs paboTaeT B HayuHO-HCCTe-
AOBATE/NILCKOM OTOENE 10 3abonesann-
sIM pacTeHWH M COPHAKAM HeaMepHKaH-
CKOTO MPOHCXOXKIEHHA MHHHCTEpPCTBA
cenbckoro xo3nafictea CUIA. B ceobon-
HOe Bpems yBnekaetcs (oTtorpaduei,
KOMMNBIOTEPHBIMH HIPAMH M roNb(oM.

Ronald L. Graham , Joel H. Spencer
“Ramsey Theory” (POHAJIBO JI.
I'POM U 1XKOVIJ1 CITEHCEP «Teo-
pus  Pamcesa») Hammcanum paborty,
pa3BACHAIOLLIYIO TeopHio Pamces, BMmec-
Te ¢ BprocoM J1. PoTwunnsaom u3s Kanu-
dopuuiickoro yHusepcurera B Jloc-
Aumxenece. I'p3M BO3rnaBnseT Hccne-
[OBaTenbCKHR  oTaen HHOOPMATHKH
¢upmbl AT & T Bell Laboratories 1 sB-
nsetTcas npodeccopoM  MaTeMaTHKH
Vuusepcutera Patrepca. B 1962 r. 3a-
LIMTH [MCCEPTALMIO Ha CTeNeHb Ma-
ricTpa no matematuke B Kanubophuii-
cKoM yHuBepcHTeTe B Bepxin. 32T0
TpeThA cTaTbs ['paMa, HanHcaHHas onf
sypHana “Scientific American”. Cnen-
cep — npodeccop MaTeMaTHKH M HH-
dopmaTuku MHCTHTYTA MaTeMaTHKH
uMm. Kypanta Helo-Mopkekoro ynusep-
cutera. B 1970 r. 3aumaTun nmceepra-
LHIO Ha CTENeHb MATHCTpa No MaTema-
THKe B [apBapackoM YHHMBEPCHTETE.
Crniencep nposBiser ocobblit HHTEpeC K
MCTOPHH BEHIepPCKON MaTeMAaTHKH, B
yacTHOCTH K paboram [layns Spnéwa,
KOTOPOMY NMPHHALTEKAT MHOIHE OCHO-
BOMONAaraioilue Tpyabl No TeopHH Pam-
cesl.

Priscilaa Johnson McMillan “Books”
(MPUCHIIJIA [IXOHCOH MAK-
MWJLUIAH — asTop peueH3un) — ctu-
nennuatr Ponga Makaptypa B 1988-
89 rr. B HacToOALIee BpeMs MHILET KHHTY
06 ueropuu coananusn B CIIA Bonopon-
HOit GoMObI M 0 «aene Onnenreiimepar.

Norton D. Zinder (Hopton [O. Linuaep
“3cce”) — npodeccop MonekynspHo
reHeTHkH B PokdennepoBckoM yHHBep-
cutere. OH Bosrnasnser Koucynbra-
THBHBLIHI KOMHTET MporpaMMmsel 1Mo npo-
ekTy “reHoMm uenoseka” npu Haumo-
HAJIBHBIX HHCTHTYTax 300poBba CLIA.
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HIOJIb 1940 r. “Yuenspiii Mup Gbin1 nopa-
JKeH M3IBECTHEM, YTO pe3yabTarhi pabo-
7ol 28-neTHero $u3nka u3 MuHecoTTCKO-
ro YHHBEPCHTETA MO BBINENEHHIO B3PbIB-
yatoro u3orona ypana U-235 nonyunnu
HOBOe noaTteepxaeHue, Pu3uk — Anbd-
pen Hup — HeCcKONbKO CMYILEH MOTO-
KOM raseTHsIX nyOnuxaumit o ToM, 4TO
He NOANAloLLIHECH TIOCUETY CHITBI aTOMAa
BCcKOpe OymyT moctaeneHbl Ha ciyxOy
yenoseuecTBy. [IlpeackassiBanH, YTO
ITO OTKPBLITHE NMO3BONHT CO30aTh He-
MbicTHMO# cunsl 6omBy, a 5—10 dyu-
ToB U-235 nocratouno ans obecneue-
HHS KpYrOCBETHOTO NyIaBaHusA cyaua Des
npo3anpaski. ['osopsT, uto B lepmanuu
B HUncturyre Kalzepa Bunbrensma B
Bepnune cobpanbl Bce McnepoBaTens-
CKHe CHJIbI U MOMCKA METOIOB IKOHO-
MHYHOrO nonyuenusn U-2357,

“Hu OOHMH H3 BOEHHBIX CaMOJIeTOB,
NPHMEHAKOIHXCA BO BTOpPOH MHpOBOH
BOiiHE, He TOOUTCA B NONMETKH HALUHUM
HOBBIM HCTpeOHTeNnAM-TepexBaTuMKamM,
KOTOpbie MOTYT Pa3BHBAaThb CKOPOCTH Ha
70 muneb B wac Gonsie noboro camorne-
Ta HauKcTOoB H HabupatoT BeicoTy 10 000
thyTOB 3a ropasno MeHbLUee BpEMA, YeM
caMblit yqwmil No ITOMY NOKa3aTeno
Gpuranckuit camonet “Spitfire”.

“CnocobHocTs MH0O0ro MHKpOCKOMNa
OTUET/IHBO I[IOKA3bIBATh MeEbyaiLLne
fpeaMeThbl CTPOro JTHMHTHPOBAHA UTH-
HO#H BOJIHBI OCBETHTE/IBHOIO HIJTYYCHHH.
C nomousio “KopoTKOBONHOBOrO” 06-
MIYYEHHA NEKTPOHAMH CTal0 BO3MOX-
HbIM Habniogats 00BEKTHI M UX IeTanu
nuamerpom Menee 100 aHrcTpem —
T. €. npumepHo 1/2500000 aroiima,
Bo3HHKaeT BOMpOC: No4YeMy ASA 3Tof
LeNTH HeNb3A HCNMOJb30BaTh PEHTIEHOB-
CKHe HIIH raMMa-JIydH ¢ JUTHHAMH BOJH,
TAKHMH XK€ HJIH NaXKe€ MEHBILIIHMH, YEM ¥
31eKTPOHOB. [lenno B TOM, 4TO HHKOMY
eilie He YAanoch MOCTPOHTH JIHH3Y NJIA
ux hoxycHpoBkH”.

“Hafinen mMeTon cO3OaHHA “MCKYCCT-
BeHHOH oceHH”. P03kl pOHAIOT BCe CBOH
JIEMECTKHM 3a HECKONBKO OHEH, ecnH mx
3aKpbITh B 0OAHOH KOMHaTe ¢ Abmokamu.
OtkpeiThe 6b110 caenano B Konnensxe
wt. Operon Ox. Manbpatom, 2. Xau-
cedom Hnipod. . Xaprmanom. O6si1uHO
3TO HeXenaTe/lbHO, HO Koraa Gonbime
KOJTHYECTBA PO30BBIX KYCTOB IIPHTOTAB-
JIHBAKOTCA [UIA OTNIPABKM HAa PBIHOK, He-
OOXOOMMO OYHCTHTL HX OT JIHCTHLEB,

yT06B! CHU3HTHL HCrapeHue Bonbl. S6-
JTOKH BBIAENAT Hebonbinoe KonHue-
CTBO 3THJIEHA, KOTODbIA M NMPOH3BOONT
naHubll 3dheKT. DTHNEH ABNAETCA TaK-
e 0OBIYHBIM KOMITOHEHTOM NPHPOAHO-
rorasa”.

HUIOJ1b 1890 r. “Ceityac 8 CUIA npous-
BogutTc Ha 25—30% (¢eitepBepkoB
MeHblile, YeM 0ObIYHO B 3TO BpeMA. 310
otyacTH oOycnosneHo 3abacToBKaMu
pabounx B Kurae (roe npou3BOOATCH
6onbIIMHCTBO cpeacTs A ¢eitepsep-
KOB), BbI3BAHHBIX HEMOMEPHBIMH HANO-
ramMu, KOTOpPbIMH 06/10XHIO TPOU3BO-
nutened ¢eltepBepkoB KuTalicKoe npa-
BHTeNnbCcTBO. HeoOXxoauMo OTMETHTH,
YTO HE CYLIECTBYET CBHOETENLCTB HC-
NoJIb30BaAHHA OLIMHOIO NOpoXa B BOEH-
HbIX OeficTBHAX 0o cepennHsb! X1 crone-
THfl, 4 CBENEHUN O €r0 METATENbHBIX
cBoiicTBax nonany 8 Kutait ToNbKO BO
BpeM# LIApCTBOBaHMA WMnepaTopa lOu-
J1o B XV Beke — Ha ThICAYY NIET NMO3-
e ero NepBOro NpHMEHeHHs B eiiep-
Bepkax”.

“3almMTa HCKIKOYMTENBHOrO MpaBa Co-
anateneii H obnanarenei HOBbIX COPTOB
dbpyxTOB M OBOLleH HA Npoaaxy obpas-
LOB ABHJIACH FJIABHBIM NpeaMeToM 00-
CY’KIEHMA HA HenasHEHR BCTpeve aMepH-
KaHCKHX CaloBOAOB B Huo—ﬁlopxe.
INpennaraemelil 3aKOH — KOHEYHO MO-
XBa/ibHa# MONbITKA 0OecneYHTh cenek-
LMOHEPOB HEKOTOPOI KOMINeHcauneit 3a
HX TPYHO, HO OHa TauT B cebe Gonpiune
HeOonpeneeHHOCTH. IMaTedTbl Ha Ma-
LIMHEI ¥ 000pyIOBaHHE MOTYT OBITE CO-
CTaBJIEHblI BeCbMa TOYHO, H KaMabiil U3
HHX OTNTHYEETCH OT BCEX OCTANBHbIX. Ho
pa3IAuHA MEXIY COPTaMH pacTeHHH Ha-
CTOIBKO HEOMNPpEAeNeHHbI, YTO OMHCAHHE
B C/IOBaxX BpsAl JIH MO3BOJIMT OT/IHYATh

Inexmpuueckas 106 ywKa
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ux apyr ot apyra. EnMHCTBEHHBIM Npak-
THUYECKH MOJNIe3HbIM MeTOIOM NpeacTaB-
NSETCA MCNONb30BaHHe MMEH CeNleKLHO-
HepoB”.

“B wit. KOHHEXTHKYT BBea€HA B aeH-
cTBHe HoBas TenedonHas craHuua. Te-
nedox He Oymer paboTaTh, 1MOKA Bbl HE
onycTHTe B wens moHery. Ecnu 3to
6yneT MOHETa JOCTOHHCTBOM B 5 LieH-
TOB, annapar NPO3BEHUT OOMH pa3 Ha
BBLICOKO# HOTE; 25 LEHTOB — M OH 3BO-
HUT Ha Gonee HH3KOH HOTE, OOWH pa3.
[Nonponnapa — annapaTt 3BOHHT [BaX-
nObl, cepeOpsHbIK gonsap Bbi3biBaeT
OYeHb HH3KHH 3BOHOK, HANOMMHAIOLIMHA
3B0H cobopHoro Konokona”.

“Cuyntaercs, uto y 15—20 nuu u3
Ka10#l coTHH monel, ykyleHHbix be-
eHsIMH cofakaMH HMIH  KOLIKaMH,
pa3BuBaetcs rugpodobus. U3 2 164 ye-
noeek, obparuswmnxca B MHcTuTyT Ia-
cTepa 10 siHeaps 1887 r., jeTanbHbIR
ucxon 6w Tonbko ¥y 1,4%, Torna kak
B 1887 r. 3Tta undpa ymeHblIHIACH A0
1,3%,aB 1988 r. — go 1,16%. Kacasce
3Toro Bompoca, r-H I'. Pocko rosopur:
“3T0 “cocTs3aHKe B CKOPOCTH” MEXIy
CHJIbHBIM H Oc/iabreHHbIM BHDYCOM, ec-
JIH YKYC nipHLuesncs B o6racTe HepBHOIO
ueHtpa. Ecnn mepseiM neficTByeTr oOc-
nabneHHbiii  BHpYC, 3TO o0O3HauaeT
JKH3Hb, €C/Ii — CHIbLHBIH BHpPYC, NO-
MOLLb OKaXkeTcs OGecnone3Hoii 1 uenosex
yMHpaet”.

“Kpeiicep “®unanenstus”, nocrpo-
eHHbIN 1o 3aKaiy npasHTENLCTBA KOM-
nanueit Messr. Cramp & Sons, B coot-
BETCTBMHM C KOHTPAaKTOM mnpouuen 4-ya-
coBbie HenbiTanuA, CornacHo tpebosa-
HHSIM 3aKa34yHMKa OH AOJKEH pa3BHBAThb
ckopocTsb 19 yanos B yac. Ecnu 661 OH He
pa3BuJsi 3Tol CKOPOCTH, MOAPAIYHK 005~
3aH Ob11 661 BeIIAaTHTEL SO THIC. KO,
3a Kaxnsle 1/4 y3na Huxe Hopmel. Ecnn
61 ero ckopocTs npesbicHaa 19 y3anos,
co3JaTenH Kpeiicepa nmonyuunu Ob1 npe-
MU0 B 50 Teic. monn. 3a Kaxaeie 1/4
y3na Bbilie HopMbl. McnbiTauus cocTo-
SINHCh 25 HIOHA Y HOrO-BOCTOYHON OKO-
HeuHocTH 0. Jlour-Aiinena. Kopabmb
LLEN €O cpenHe ckopocThio 19%2 yana u
NPpHHEC CBOHM CO3O0aTENAM MNpPpEMHK B
100 Tic. nonm.”,

“M-py @. lllupepy, xutemo [Napuxa
(PpaHunA) BbIOAH aMEpHMKAHCKHIT mna-
TeHT Ha H300pereHHe “3IfeKTpHYECKOil
aoBywikn”. OHa caeniaHa H3 OTAeNTbHBIX
NPOBOIOYEK, NPEeACTaBNAIIMNX coboit
uepeAyHOLLHECA MONOKHUTENBHBIE U OT-
puuaTensHble 3nekTponsi. Koroa xpbi-
ca MM Kakas-HuOyne Opyras NOTeHLH-
anbHas JKepPTBA NbiTaeTcs n100paThCH 00
NPUMaHKH, Haxoasieics BHYTPH KIIET-
Ki, OHAa KacaeTcs MPOBOJIOYEK H 3aMBbIKa-
eT coBoM e TpHYECKYIO Lenk, norndas
oT TOKa".


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

WWW AM-MAGA N

NAROD.RU

5OJIBIIION

KIIMMATHUYECKUA CIIOD

lMapHUKOBbLIN 3GbGhEKT U nepcnekTusa rnobanbHoro noTenneHns
cranuv nNpegMeToM Hay4yHbiX U MoNUTUYECKnx gebaros. Cnegyer nu
y)Xe cenyac npuHUMaTb Mepbi NPOTHUB NOCNE[CTBUN, KOTOPLIE Mbl HE

A UCXOIE X B. H.3. MHJUIHO-

HbI NFogeH cTanm 0XHaaTh KOH-

ua cBeTa, nojaras, 4To npubnu-
»arowmmics 1000-# roa nomxeH o3HaMe-
HOBATH OKOHYaHHE TOr0 CAMOI0O ThICH-
yeneTHs, O KOTOPOM roBopHTCcH B KHure
oTepoBenn#t HMoanuwa Borocnosa. He-
YOMBHTENbHO, YTO CTPax mnepen HaaBu-
ratomamMc CyaHbIM [HEM 3acTaBIAN
COBEPLLIEHHO HOpMalnbHbIX MHOOEH co-
BEPLUATH MOCMELUHLIE, 4 HHOrAa, Kak
CTaJIO SICHO MO3[HEee, H NMPOCTO FIyNbie
noctynkd, OOHH pa3gaBalid BCe CBOE
HMYLIECTBO, APYrHe TOPOIUTHBO Kas-
JIHCh, 3aManuBas rPexH.

B nocnennee gecaTHaeTne XX B. BCe-
o0lLYyI0 TPeBOrY BLI3BA/IH ANOKAJIMIICH-
YyecKHe npopouecTsa apyroro pona. Ha
3TOT pa3 BMecTO HeBHOMMOH Boxbeii
NECHMLIbI Mepen HaMH — BITOJIHE OCA3ae-
Mbl€ MpeaAMEeThl H ABJCHHA: ObIMALLHNE
3aBoACKue Tpy6bl, OeH3WHOBAA rape OT
aBTOMOOHMEN, TETOBLIE IEKTPOCTaH-
uvH ¥ Oe3ynepiKHOe YHHHTOXKEHHE Jie-
coB. Bce 3TO — HCTOYHMKH TeIna, Ko-
TOpPO€ NMPOAOIKAET NMOCTYNAaThk B Mepe-
IpY>KEHHYIO OKpY’Kalouyio cpeny. I'mo-
GanbHOEe noTensieHHe KJIWMaTa, rOBO-
PAT OOHM, YIPOXKaeT caMoH JKHM3HH Ha
nnadete. [TporHo3el yXyaoiueHus OKpy-
JKaroleil cpenbl, BO3pa)kalOT IpYTHe,
HemocTaToyHO 0DOCHOBaHHBI M TOMKA-
HOT Ha npeXAeBpeMeHHble NOUTHYEC-
Kue ward. [efcTBHTENbHO NH «3emns
Nnoa Yrposoii», Kak [J1acH/l 3arofioBOK
CTaThH, OTKPLIBAIOILEH NOCIENHUH HO-
Mep KypHana « Time» B 1988 r.? Unu xe
neno OOCTOHT Tak, Kak YTBEpKIaeT
wypHan «Forbes»: «Ctpax nepen rmo-
OanbHBIM MOTENTEHHEM: Knaccuueckut
MPHMED NpeyBeTHYeHUA»?

KpaiinHe ToukH 3peHHs, BbICKa3bIBae-
Mbl€ B CpencTBax MaccoBoil uHbopma-
LHH, OTPaXakT PpPA3HOT/IACHA MeXIy
PA3/THYHBIMH IPYNNaMH YY4E€HbIX — KJTH-
marosnoros H reodmniuxkos. Hegasuo psan
BEAYIUMX CreLHaaucToB B 0bnacTH aT-
MochepHBIX HCCIeAOBaHMN 3aTERM Ne-
penankKy Ha CTpaHHUAX NPecTHXKHOro
KypHana «Science». HMcnone3oBaHHbie
HMH BbLIDaXX€HHA, TAKHE, KAK «HAYYHbIH
XJ1aM» HITH «Hay4Hble BbIBOObI, NPHHH-

MOJXXEM NpensugeTs?

POBEPT M. YAWUT

MaeMble TOJIOCOBAHMEM», OTpaxKarT
TOT A3BHTENbHbIA XapakTep, KOTOPbIA
MPHHAIT CMIOP B cpele yueHbix. Psan wie-
HOB HauWoHanbHON akageMHH HayK
CIIIA, BxmoYas OOHOro M3 ee ObIBLUMX
NpPe3uJeHTOB, 3afABIAIOT, YTO NOJIHTH-
KOB BBIHY)XIAIOT NMPHHUMATL Hepa3iym-
HBI€ DEeLIEHHA Ha OCHOBE HEONpenesieH-
HbIX HaY4HbIX NMporHo308B. [IpsmMo npo-
THBOIOJIOKHYIO TMO3HLMIO 3aHHMaeT
Coro3 06ecrnoKOeHHbIX YYEHbIX, TPHIBAB-
WM HeNaBHO MPAaBHTENBCTBO K PELUH-
TeNbHBIM H He3aMeUTHTEIbHbIM OeRCT-
BHAM. DTO 3asB/IEHHE NoanHcany 52 Ho-
Benenckux naypeata H 6onee 700 uneros
HaumnonaneHo# akanemun Hayk CILIA.

HecMOTps Ha HeonpeneJeHHOCTh Ha-
VYHBIX BBIBOAOB, M MPaBHTE/IbLCTBO, H
HENMPaBUTE/ILCTBEHHbIE OPraHW3alMH crie-
LIAT NePeLIeroATh APYT APYra B PHHA-
THH TOCTELHbIX Mep Mo «cTabunula-
unK» rnobansHoro knumarta. Ha xoude-
DPEHUMAX, NPOBOAHMBIX B Da3/IH4HBIX
yacT#AX ceeTa — Bawmunrrone, TopouTo
u I'aare, Kaupe u Mockse, — 3KcnepThl
M MOMHTHYECKHE NMAEphb! NPHU3LIBAKOT K
neticteuaM. B Bonpoce o rnobansHOM
NMOTEIUIEHHH He BO3HHMKAeT MIOEOOTH-
YeCKHX CrIOpPOB MOy TaKHMH NHaepa-
MH, KakK COBeTCKHil npe3naedT Muxann
Topbaues, npesngeHt CIIA dxopmx
By, OpHTaHCKMIA TNpeMbep-MHHHMCTD
Mapraper Tatuep unu dpaHiy3ckui
npe3uneHT Ppancya MuTTepas.

B anmurucTpaunn Bywa Benytca ne-
HaTel MO MOBOOY MEP, K KOTOPLIM [I0JI-
HO npubernyTs npasuTenscTeo CIHIA.
Ha npe3uaeHTa 0Ka3biBalOT AaBJIEHHE C
OBYX CTOpPOH: VnpasiieHue mo OxpaHe
OKpYyawilel cpeabl H KOHIPece BhICTY-
MaroT 3a cCpoYHbIe AeHCTBHA, TOTAA KakK
COBETHHMK MO Hayke M rjiaBa anmapara
coTpyauukoB Benoro moma npemocte-
peraroT Npe3|eHTa OT NOCNELUHbIX La-
ros. IbiTasce pa3pelliiTh 3TH MPOTHBO-
peums, npe3uaeHT bByw cosean oaHy H
rOTOBHT BTOPYIO KOH(bEPEHLHIO N0 NPo-
bneme rnobaneHoro nortennenus. Ha
NepBOH, NPOBeNEHHOH B ampesie 3TOro
roga, cobpanuck pYKOBOOHMTE/IH Hay4-
HbIX, TIDOMBILIEHHBIX H NPUPOLOOX-
PaHHBIX TOCYOAPCTBEHHBIX BEIOMCTB

6

MHOTHX cTpaH. [dpyras KoHdepeHLms,
HameueHHaa Ha Hawano 1991 r., ctanet
nepBoii BcTpeuel NMpaBUTENLCTB H OT-
KPOET MyTh K 3aK/IHOUEHHIO MEXIyHa-
POMHON KOHBEHUHH no cTabuam3auny
rnobansHOro KIMMaTa.

CJIW B Bennom noMe Bee eiLie CHITBHBI
COMHEHHS B Cepbe3HOCTH npobne-
Mbl, TO 0BECOKOEHHOCTb KOHIrpecca
y)Ke TMPOSABIAETCH B €r0 CBEPXaKTHBHO-
cTH. [IpHHATHEI MHOTHE 3aKOHOOATENb-
Hbi€ aKThl, 3aTparuBalonine npobnemy
npencKa3biBaeMOoro MOTENJIeHHS KHMa-
Ta. Beayuiyio ponk B 3TOM ChilPajii
npencTasHTenu obenx napTHi: ceHaTop
Tumotn ¥Yupr ot wit. Konopano, cexa-
Top Anb-I'op ot wT. TeHHeccH U 4wieH
nanatel npeactaeuTeneit Knayaumna
nafinep ot wt. Pon-Aiinenn. Heko-
TOpbIE 3 HOBLIX 3aKOHOB COCTABJIEHBI C
DonmbiuMM NMOHMMAaHHEM CYILECTBA BO-
npoca U OynyT HMeThb OaneKko MIyLiue
nocneacTeus. B HUX OTpa)eHbl Npenio-
JKeHH#, 3aTparuBaloine cepel 3Hepre-
THKHM, CEJICKOTO XO3AiCTBA H TpaH-
CrnopTa, 4 TAKXKe COEaH YNOop Ha paciliy-
peHHe HaYYHBIX MCCed0BaHMHA,
INpeanaraembie Mepbl MOTYT KOpDEH-
HbIM 00pa3oM H3IMEHWTE JKHMIHEHHO
BaXKHble (DYHKUHMM IKOHOMMYeCKOH nes-
TENbHOCTH 4YeNnoBeyecTBa. ITO TakKHe
pasHoXapaKTepHbIeé aKUMH, Kak MOBbl-
wenne 3hHeKTHBHOCTH HCNO/Tb30BaHHA
3Hepruy, COBMT B NOTpebnenny HeKona-
€MOrQ TOMMHBA OT HeMTH U YA K NPH-
pooHOMY ra3sy, bonbllee BHHMaHue BO3-
0OHOBMIAEMBIM HCTOYHMKAM 3HEPIHH H
Gonee nonHas yTHIH3AUMA AOEpHOH M
conHeuro# aHeprun. K 3Tomy nepeusio
MoryT ObiTh moGaBneHbl MEPONPHATUA
MO BOCCTAHOBJIEHHIO JIECOB, MpeKpalie-
HHe NPHMeHEeHHA X10pdTOPYTIEPOIOB H
H3IMEHEHHE METOAOB BeIeHHS CE/IbCKOro
X03sicTea.
lNonoGuele 3akoHOOATENbHBIE HHM-
UHATHBEI MpHBENMH Obl K H3IMEHEHHIO
TEXHOJIOTHH M 3KOHOMMKH Tako# cde-
pbl, KaKk ’Heproobecneuenne. JJoMKHEI
ObITh NEPECMOTPEHbI NOAXONBI K HC-
NOMb30BAHHIO 3¢MJTH M BOZIbl. DKOHOMH-
yecKHit pOCT CTPAH, 3aBHCALLMX OT HCKO-
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NaeMoro TOM/IMBA, MOXET 3aMeTUTh-
cs. OBocTpuTca npobnema pocTa Hace-
nenns 3emn. MoxeT JIH HaUMOHATbHAR
H MEXKOYHAPOOHAA NOJMHTHKA HIMCHHTB-
ca ctomb 6bicTpo, 4TOOGBI OTpearupo-
BaTh Ha BCe acnekThl rinobanbHOro no-
TEIUIEHHA, ECITH CPEeNH YYEHBIX OTCYTCT-
BYET COTJIacHE, a IKOHOMHYECKHE U CO-
LHAJIbHbIE NMOC/IENCTBHA TAKUX H3MeEHe-
HHI y4ecTb NMpakTHYECKH HEBOIMOXKHO?
B ocHoBe nogobHOrO NOMHTHYECKOTO
MEILUTIEHHA JIEKHT CITHAHHE Pa3/IHYHBIX
cHi, nOelicTBYKOLUMX B Hay4yHOH cpene,
IKOHOMHYECKOH cthepe H OBHXKEHHAX 3a
3ALMTY OKpYsKarole# cpensl.

Hnes o TOM, 4TO 4YENIOBEYECKAA NEH-
TEBHOCTL MOMKET H3IMEHHTE COCTAB aT-
mochepsl M, CNEN0OBaTeNbHO, 3eMHOH
KJIHMAT, uMeeT rinybokHe HeTopHYecKHe
kopu#u. Eute B 60-x ronax npouuioro se-
Ka OBUIO BBICKA3aHO MPEANoJokKeHHe,
yTO HeBobIUKHE H3IMEHEHHA COCTABA aT-
mMocthepsl crnocobHbI BBI3BATL 3HAYM-
TenbHbIe H3IMEHEeHHsA KnumaTta. Bo3pac-
TaHHe colep aHHsA NMOKCHAA yraepoaa
(CO,) u npyrux BTOPOCTENEHHBIX at-
MocthepHbIX ra30B MOJKET NPHBECTH K
AB/IEHHHO, HA3IBLIBAEMOMY MNAPHHKOBBLIM
MOTEIVIEHHEM: 3TH ra3ki NpPONycKaoT
COJIHEYHblEe I1YYH, HarpeBarlollHEe 3eM-
HYIO TOBEPXHOCTb, HO 3ANEPKHBAIOT

BAPXW, ceswue Ha mene Ha p. Muccucunu Bo BpeMs Npogon-
XWTENLHOro cnafa BofAnbl B PEKe, — OAHO M3 NOCNEACTBUM,
Bbi3BaHHbIX HeOwIBanow 3acyxown 1988 r. To ANWHHOE Xapkoe

JHAUMTEe/IbHYH 4acThk TeIUia, H3jydae-
Moro 3emiieli B OTKPBITEIH KOCMOC.

B kouue XIX B. mBenckuil yueHsIll
CpaHTe ApPPEHHYC paccuMTal, B Kakoi
CTENEHH H3MEHEHHE CONEPXKAHHA OHOK-
CHOa yriiepoAa MOXKeT MOB/IHATL Ha
TeMrepaTypy y nosepxsHocTH 3emu. U3
€ro OLEHOK CIIeI0BANIO, YTO YIBOEHHE
KOHILIEHTPALMH IHOKCHIA Yriepoaa npH-
penno 61 K robanbHOMY MOTEIUIEHHIO
Ha4—6 °C. O undpbl He HAMHOIO OT-
NMUYAKOTCA OT COBPEMEHHBIX OLEHOK.
OpaHako TONMBKO MOcie NPOBENeHHA B
1956—1957 rr. MexayHapooHOro reo-
thH3MYeCKOro roaa, Koraa y4eHble npen-
NMPHHAUIH NONBLITKY MOHHTOPHHTA OKPY-
)xarolLeft cpeas! B rnobanbHbIX MaciuTa-
Gax, ObinH mnonyueHs! OaHHBIE, TOO-
TBEDXKOAIOLIME YBEJIHYEHHE cOOepiKa-
HHs B aTMocdepe OHOKCHAA yriepoaa.

Pomxep Pesenn, B Ty mopy HIHpex-
Top OxeaHorpaduuyeckoro HMHCTHTYTA
Ckpunnca, ero xonnera ['anc Cyscc u
ero cTyneHT-aHnaoMuuK J3sun Knnuur
npoBe/H Takue uaMepenns. Pesenn elue
110 3TOrO He ycTasan MOBTOPATH, 4YTO,
CHHras HMCKOnaemMoe TOIUIMBO, YellOBe-
YeCTBO, CAMO TOrO He ¥esnas, MPpOBOAUT
B atMmoctepe rnmobanbHbiil reodr3nyec-
kuit sxcnepuMenT. OK y6enun Kununra
pa3spabortath MeToOobl H3MepeHHH, KO-

TOpbie MO3BOJIMAH Obl OCYIIECTBAATH
HEMPEPBIBHOE CNeXXEHHe 3a COaepKaHH-
€M [IMOKCcHIA yriepoaa B atMochepe.

MELIMAJIBHO H3rOTOB/IEHHbIE NPH-

Gopbl GbINIH yCTaHOBNEHBI HA 06-
cepsaTopuu Mayna-Jloa Ha INaBaitax Ha
BoicoTe 330 M, u B 1957 r. HaMepeHus
Hauanuck. [lonmyuyeHHBIEe B pe3ynbTarte
3THX HW3MepeHH#l AaHHble OOGHADYXHIH
HEYKIIOHHOE€ YBEJIHYEHHE CONEPKAHHUA B
atMocdepe nuMoxcupma yrnepopa. Ha-
6moperna KunuHra npoeepsimuck Ha
HOxHOM nonioce W B APYrHX pailoHax
mupa. B 1989 r. KoHUeHTpauus rasa co-
craBnsana 352 miH, ~!; ecru yuecTs, uTo
B 1880 r. ona pasHanack 290 mnx.~ !, To
3a MOC/IeAHHE CTO JIeT MPHPOCT COCTa-
BHIT 20%.

INpamo nepen wauanom MexayHa-
ponHoro reogH3IHYeckOoro roma, Ha
nporuBononoxHo#t or MHcTHTyTa
Cxpunnca cropoHe Cesepo-amepH-
KaHCKOrO0 KOHTHHeHTa Hauan ¢op-
MHpOBATbLCH HHORt nmomxono K onpege-
NIEHHIO KNHMaTHYecKHX noclencTBHi
HAKOIUIEHHA [MOKCcMOa yriepoga. B
HHCTHTYTE BBICIUHX HCCIEIOBaHHH B
IpuncTone, wt. Huto-kepcH, non py-
KOBOOCTBOM 3HAMEHHTOIO MaTeéMaTHKA
Ixouna don Hefimana Obina BnepBbie

neTo NpUBAEKNO BHUMaHWE OBLWecTBeHHOCTH K NpoBneme nap-
HUKOBOro 3pheKTa U Aano TONYOK NOAUTUHECKUM gebaTam,
NPogoNxaoWrMMCA U B HRCTORALLEE BPEMS.
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KNIMMATUYHECKAR OBECEPBATOPUA MAYHA-NOA Ha MaBai-
AX pacnono»eHa Ha esicoTe 330 M. [laHHbIe U3MEepPEeHun, KOTo-
pble BeayTcA sgeck ¢ 1957 r., ctanu ogHUM M3 Nepsbix foKasa-

MPeanpHUHATA NONnbITKA ONMUCATh aTMOC-
depy MaTeMaTHUYECKH ¢ NOMOLIbLIO LHb-
POBBIX KOMINBIOTEPOB.

Komanno#t ¢on Heiimana, cocToss-
weii #3 OnecTAIIMX MOJIOABIX YUYEHbIX,
pykoBonun Axynuyc Yapuu. CraBumit
BMOCJIEACTBHH HM3BECTHBIM B Ka4ecTBe
pPONOHAYATBHHKA YHC/IEHHOTO MPOTHO3a
noroast, Gonbiie apYrux cnocobeTso-
BaBIUHI TOMY, 4TO MpeacKa3aHHe noro-
AbI K3 HCKYCCTBA NMPEBPAaTHIIOCH B HAYKY,
YapHH nNpooeMOHCTPHPOBANl MNPHrod-
HOCTh KOMNBIOTEPOB IUIA BLITIOJTHEHHSA
nocrasieHHoN 3amaun. B 1950 r. don
Heiiman 1 Yapuu nanu nepeeiii npor{o3
noroast Ha 24 4, HCNMOML3YA NPHMHTHB-
Hel 1O HawkM Mepkam uubposoi
komnetotep « 9HHMAK», Haxonusiumii-
¢A B pacniopsikeHnn Bofick ces3u CIIA B
Hero-xepcH.

®on Heiiman, cMoTpeBLuMit ganeko
Bnepen, Ha3Baj NPOrHo3 KnuMaTta «bec-
KOHeuHbIM menom». B 1956 r. mono-
N0#t MccreaoBaTeNb M3 TMPHHCTOHCKOM
rpynnei, no iMenH HopmaH @unnunc,
BIIEPBbIE NOMLITANCA CO30aTh MOAeNb
rnobaneHoit atmochepel. Mo yHCTOMY
CcOBNageHHIo no3axee, B 1963 r., B yHu-
BepcHTeTCKOM roponke IIpHHCTOHA B
pamkax HauuoHansHOro ynpasieHus no
HCC/IEIOBAHHKD OKeaHa H aTtMocdeps!
(HOAA) Gbina opraHu3oBaHa HeoObIY-
Hasa nabopatopus. Boirnasun ee Ixo-
3edh CmaropvHCKHt — peluMTeNnbHbIH H
ueneycTpemiieHHsIi MONOOOH HMccneno-
BAaTeNb, BXOAMBLIHA KOrga-to B rpynny
t¢on Heiimana. IMepen nabopartopweii
CTaBHJIaCh 3ajaya MaTeMaTHYecKoro
MOOENHPOBAHHA aTMOCHEDPEI ¢ HCTOJb-

3JOBaHHEM caMbiX DONBILUMX H CaMbIX
ObicTpOOEHCTBYIOLIMX  KOMIbIOTEPOB,
KOTOpbIE TOJIbKO HMEJIHCh B TY TIODY.

B 3TOM HayyHOM LEHTpe, MOJyYHB-
ulem Ha3pauue JlabopaTopuu reoduin-
YyecKOH rHApOAHHAMHKH, cOOpantck He-
CNIeOBATEIH H3 MHOTHX CTPaH, BOOMY-
LUeB/IeHHble HOBBIM MOAX0/IOM K Hcclle-
noeanuio armocdepoi. Cpean HUX Obin
MOJIOA0H ANOHCKHA yueHblli CHOKypoO
Manabe. CkpomHbIH H 3acTEHYHBLIN, HO
BCell oyLioit npenanubiil aeny, oH B 60-¢
TObl B COTPYOHHYECTBE CO CBOMM KOJI-
nero#t Puuapoom VYasepaneaoM cosnan
nepByio Moaesb knumarta. B 1975 r, ouu
PAcCHYHTAIIH, YTO YIBOEHHE COEDKAHHUSA
B aTMocdepe NHOKcHAA yrilepoaa npH-
Besio Obl K MOTEIUIEHHIO KJIHMAaTa B IJ10-
HansHoMm Maciutabe B cpennem Ha 3 °C.
PacyeThbl BNOCIEACTBHH MPOBEPAIHCH
BO MHOTHX nabopaTopusx MHpa, HO cy-
LIECTBEHHBIX KOPPEKTHB BHECEHO B HMX
He BbuIo.

Habmonenns Kunuura smecTe ¢ pac-
yetamu Manabe u ¥YaIszepanbaa apanu
TONMYOK K MacCOBBIM HCC/Ie0OBaHHAM
BO3MOXHbIX H3IMeHeHHil knumara. Pa-
60Tkl Takoro pona BeAyTCA TeNeps BO
MHOTHX CTpaHaX, BK/IIOYas 3anaiHo- M
BocTouHOeBponeiickue ¥ Coserckuit Co-
103. B CIA HaunonaneHbi#t HayuHo-HC-
cnenoBatenbekuit coer (HHUC) opra-
HH3O0BEIBANl NONOOHbIE MCCIe10BaHHA B
1966, 1977, 1979, 1983 u 1987 rr. Pabo-
Ta BEJACk NMOA PYKOBOACTBOM TaKHX H3-
BECTHBIX yYeHbIX, kak ['opnon Makno-
Hanea, Peserut, Tomac Manoys, Yapuu,
VuneamM Hupenbepr u  3KOHOMHCT
Yuneam Hopaxayc.

TENbLCTB HeYKNOHHOIO BO3pacTaHWA KOHLEHTpaLUMK AMoKcKuaa
yrnepopga e atmocdepe.

HAKO Bce 3TH MCCeIOBAHHA HE
Oﬂmlﬂmﬂ“ﬂn BONHEHHH B MNOMHTH-
yeckol cepe, NOCKOMbKY pe3yibTaThl
pac4eToB He JaBajiv Kakux-nnbo ykasza-
HHli HA BO3MOMKHbIE HETaTHBHBLIE IO-
CNENCTBHA IS 31I0POBbA YEJ0BEKa HITH
Ha apyrde Bakubie 3(deKkTbl KIHMATH-
yeckHx wuiMmeHennii. Pabora, kortopas
okaszana Haubosbiuee BO3aelcTBHE B
ctepe MOMTHKH, Oblia BBINOMHEHA B
1979 r. no ykaszauuw ®p3uHka [lpecca,
neine npesugenta HHUC, a B Ty nopy
COBETHHKA M0 HAYKE NpPH Mpe3neHTe
Hxummu  Kaptepe. Kpome TOro, B
1979 r. pykosoacTeo Beemupro#t MeTe-
opoNIOrHuecKoi opraiu3auuH B XKenese,
MPHISA K BBIBOAY O MOTEHUHANBLHOIN BakK-
HOCTH Mpo6riemMbl ¢ TOYKH 3PEHHA TJI0-
DanbHBIX TOCNENCTBHII, CO3BalO nep-
Byio Kondepenunio no rmobanbHoMy
KJIMMaTY.

IMocTeneHHO OCO3HAHHE YYEHBIMH TO-
ro ¢akTa, 4TO 4€JIOBEHECTBO, BO3IMOXK-
HO, H B CAMOM J[eJle pa3pyluaeT cpeay
obHTaHHA, HA4aa0 NPOHHKATL H B MHD
nonuTHKH. HecMOTpPAR HA MHOTOYMCIIEH-
HBIE CIMOPBI OTHOCHTE/ILHO NPAaBHILHO-
CTH NPOrHO30B, JaBAEMBbIX KOMIBIOTED-
HbIMH MOMENAMH, BO3pacTaHHe coaep-
JKAHWA NapHHKOBLIX ra30B Ob110 HAlEk-
HO 3a(HKCHPOBAHO BO MHOIHX paHoHax
mupa. Mmenuce M AONONHHUTENIbHBIE
naHHble, MOATBEPIalOlLHEe BO3pacTa-
HHE CONEPXaHHA IOPYIHX NapHHKOBBIX
ra30B, TAKHX, KaK MeTaH 1 X10pdTopyr-
neponsl.

Tem spemenem 8 CLLUA rpynnel, 3aHH-
MalolHecs MaTEeMaTHYECKHM MOJIesH-
POBaHHEM, CTAJIH CO31ABATLCA HE TOMb-
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ko HOOA, Ho Takxke HaunoHanbHbIM
yIpaBieHHeM M0 a3POHABTHKE M HCCITe-
I0B&HMIO KOCMHYECKOI0 NMpOCTPaHCTBa
(HACA), MHHHCTEPCTBOM 3HEPreTHKH
H HauuoHanbHBIM HayyHbIM (GOHIOM.
PykoBooutenn nabGopaTopuil cTaHOBH-
JIUCh «HACTABHHKaMH» KOHUENUHH MOo-
TenaeHusa KiuMaTa. [IpoHHuaTensHbie
u H3o0peTaTeNnbHbIE YYCHbIE, TAKHE, KaK
Ctusen Ulnatinep u3 HaumonanbHOro
1eHTpa aTMocdepHbIX HccnenoBaHHi B
Boynnepe, wr. Konopano, u dxefimc
XaHceH, pykoBoauTens I'0anapaoBcko-
ro HHCTHTYTa KOCMHYECKHX HCCllea0oBa-
mutt HACA, BcKOpe CTa/mi aKTHBHO BbI-
CTYNaTh B Ka4eCcTBE IKCMEPTOB Ha CIIy-
LIAHHAX B KOMHCCHAX KOHIPecca.

XoTA BCE MaTeMaTHYECKHEe MOJENH
OABAJIH CXOOHBIE Pe3yNbLTAThI, OEeTasu
reorpaduyecKoro pacnpeneneHus npean-
CKa3bIBAEMBIX KITHMATHYECKHX H3IMEHe-
Huit pasnuyanuck. Mogenn npenckasbi-
BAJIH, YTO HaKOMJ/IEHHE JHOKCHOA yrJe-
poaa B aTMocepe J0JIKHO MPHBOIKTE
K TIOCTENEHHOMY MOTEIUIeHHIO, HO HTO
CKOPOCTB 3TOr0 NoTensiexun Oyner 3a-
BHCETH OT TEMNOB TInoGanbHOro no-
Tpebnenns aneprun. I'lpu peanucTHuec-
KHX MPEeAnONIONEHHAX OTHOCHTENIBHO
noTpebnenus 3xepruu B Oyayuiem Bbl-
XOOH/IO, YTO KOJIHYECTBO JHOKCHOA
yriepoaa B aTMochepe yIBOMTCS K cepe-
OHHE CeNYIOLWEro CTONETHS.

O1HaKo HaCKOIBKO BO3PAcTeT TeEMIe-

paTypa B pe3yJIbTaTe Takoro yasoeHus?
Ha 3T0T BONpOC pa3Hbie MOLAE/H AaBaiu
pasubie oTBeThl. OHH NpeCcKa3bIBATH
noBbilLeHHe Bcero Ha 1 °C, npyrue —
Ha 5 °C. Pasnuune B npoOrHosax crano
UEHTPAJIILHBIM NYHKTOM B CHopax o
TOM, SBJISIOTCA JH MOZENH NpPOrHo3a
NMOrobi NOCTATOYHO HANEKHBIMH, YTO-
b1 HAa UX OCHOBAHHH MOXHO OBI1I0 NpH-
HHMaTh TMOJIMTHYECKHe peiueHns. Bak-
HBIM 65171 ¥ BONPOC, KAKHM HA CAMOM Jie-
ne OyneT yBenmHYeHHE TeMIepaTypbl —
MHHHMAJIBHBIM HJTH MaKCHMAITbHBIM W3
TOro OMana3oHa, KOTopbiii AaBaiy Mo-
nend. Tlp MHHHMaIbHOH pacueTHOMH
BelIHYHHE MoTenneHus oOblYHAsA NpH-
cnocob6IAEMOCTE UYeNOBEeYecKoro coob-
wectea 6sin1a 661 nocTaTOMHOMN ANA TO-
ro, 4Tobel aaanTHPOBATBCA K M3MEHe-
HHAM KaumaTa. TloTenneHHe ¢ MakcH-
MaJTbHOH pacdeTHOR BenM4YMHON NpHBe-
710 OBl K NOCNEACTBHAM Pa3pyLIHTENb-
HOTO XapakTepa. y
INpencka3biBaeMbie W3MEHEHHA TEM-
nepaTypsl MOTYT MOKa3aTbCd HE3HAYH-
TeNbHBIMH, TNMOCKONbLKY Kosnebanus Ta-
KOii BeJTHYHHEI MBI OLIylIAeM Ha cebe Ha
NpoTAKEHHH Ce30Ha M aame cyTok. On-
HAKO NefcTBHTE/ILHOE 3HAYEHHE TaKHX
H3MEHEHH MOJKHO TIOHATH, HanpHMep,
13 TOro ¢akra, YTO CHHIKEHHE cpeHelt
TemnepaTyps! B EBpone na | °C npuse-
7I0 K NOXOJIOAaHHUID, AMHBILIEMYCSH B Te-
yeHHe HECKOJIbKHX BEKOB (MPHMEPHO C

1400 no 1800 rr.) ¥ monyuuBlLUEMY Ha-
3BaHHE «MANIOro JIE[IHHKOBOTO TMEPHO-
pga». M3menenne Ha 5 °C — 370 Ta pas-
HHIIa, KOTOpAas OTAeNfeT KOHeL nocsen-
Hero neanukosoro nepwona (12 Twic.
7eT Ha3laa) OT HACTOSALIEr0 BPEMEHH.
Bonee TOro, pacueThl NOKa3bIBAKOT, YTO
HeObIBalIOE CHIDKEHHE TeMIlepaTyphl B
CeBepHOM NOJyILADHH NPOH3OHIET BCe-
ro 3a nosseka — B 10—50 pa3 6sicTpee,
yeM H3MEHEeHHs, NPOHCXOINBLINE Moce
OKOHYAHHS TIOCNEOHEro J1eJIHHKOBOIO
nepHoa.

X, KTO He 3HAKOM C MaTeMaTHue-
CKHMH MOMENAMH HIIH TIPHMEHEeHH-

€M KOMNBIOTEPOB s noaobHBIX npen-
cKa3aHuH, MOXKHO M3BHHHTB 3a TO, 4TO
OHH HEIOYMEBAIOT — M J1a)ke BO3MYILA-
HOTCA — I10 OBOAY 3HAYHTENbHBIX pac-
XOX[OeHHi B pe3ynbTaATaX pAaCcYeTOB.
Mexnay TeM MaTeMaTHYeCKHe MOJIelH
AAK0T JIMILB NpHONHKeHHOe OnucaHHue
NpPOLECCOB, OMPEIeNAIoIIHX COCTOAHHE
armocthepsl. ATMocdepa HacTONBKO
C/I0XHa, YTO NETANbLHO BOCIIPOM3IBECTH
ee B MaTeMaTHUYeCKHX MOJENISX npocTo
HEBO3MOXKHO. Yiaerca nuuub npubau-
JMTENbHO ONHCaTh B3auMoaeHcTBHE
JKeaHoB H aTMocdepbl, NOrnolleHHe
OKeaHaMH [IMOKCHAA YITIEpona W BJIHSA-
HHe o6naxoB Ha oOMeH IHeprueit Mexay
3eMHOI NOBEPXHOCTHIO W aTMochepoii.
Jae Ha caMBIX MOLLHbIX KOMIBIOTEPaX

- ﬂu/\_l
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DnyKTYaUHK OTPAXKAIOT CE30HHLIE BapUayWu.
Huaxue neTHue 3HaYeHWA OOBACHAITCA

Tem, 4to CO; noTpebnAeTcn PacTeHMAMM.
Oannsie Guinu cobpansl Ha obcepeaTopum
Mayna-lloana Maeaickux ocTposax .
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HEBO3MOXKHO NPENCTABUTL OKEaHbl, aT-
Mocdepy H Cyly BO BCeX AeTansx: OnH-
ChIBaf COCTOSHNE aTMocepsi, Hecneno-
BaTe/H Kak 6b1 «IPUBAILIBAIOT» HAGMIO-
JeHHA (MM pacueThl) K OTAENbHLIM TOU-
KaM, otcTosium Ha 500 KM Opyr ot
apyra.

JTa HeONpPEOeNeHHOCTh HAYYHBIX BbI-
BOLNOB H OOBACHAET pasHoobpasmue mo-
JIMTHYECKHX NMPH3LIBOB K AelicTenio. On-
Ha TOYKA 3PEHHA TAKOBa. €CJ]IH eCTh Be-
POATHOCTB, YTO TPOTHO3bI, JaBaeMbie
MOENAMHM, BEPHbI, TO NOC/IEACTBHA MO~
ryT ObiTh HACTONBKO YOPYHAIOLIHMH,
4YTO HeOOXONHMBLI HEMEOJIEHHBIE LIarH,
HaIpaBjieHHbIe Ha MPHOCTaHOB/IEHHE H3-
MeHeHHil knumarta. [Ipyras Touka 3pe-
HHS, TaKXe IOCTAaTO4MHO pacnpocTpa-
HEHHas, COCTOMT B clieNyIOLlIeM: PHHSA-
THE KaKHX-THOO CPOMHBIX MeEp, BIeKy-
wHMX 3a cobol KOpeHHble M3MEHEHHS B
IKOHOMHKE H couManbHoll cdepe, He
MOXKET CcYHTaTbcAd ODOCHOBAHHBIM Kak
BBHIly HEONpeNeleHHOCTH Hay4YHbIX BbI-
BOIOB, TAK H H3-33 OTCYTCTBMSA ACHBIX
npeacTaBieHuit 0 HeoOBX0AHMBIX IKOHO-
MHYecKHX 3arparax. [nasa annaparta
coTpyanukoB Benoro agoma xon Cy-
HYHY, BeICTYnas oceHblo 1989 r. Ha exe-
rogHoM cobpanun HaunonanbHoil aka-
JNEeMHH HH}KEHEPHBLIX HAYK, NOLIepkKas
HMEHHO 3TY NO3NLMIO:

«Xoma a cozaacen ¢ mem, umo [2106ab-
HOe nomenaexue] A8ARemca 8axHol npo-
6aemoii, haxm ocmaemca paxmom: KaKu-
Mmu Gbi cosepuuernbimu Hu Golau mooenit,
ucnoavsyemvie 0as anaausa u oGocnosa-
HLA NOAUMUYEeCKUX peuienull, oHUu cocmo-
A U3 31CMEHIMO8, UMEIOWUX COMKU KILA0-
MEempos 8 OAUHY U WUPUHY U OeCAMKU Ku-
AOMEmpo8 8 Moauny. H Oymaro, Hukmo
U3 mex, Kmo 3aHUManca Mooeauposanuem
8 uHIcenepHol 0badcmu, He yyscmeoean
6b1 ceba ysepenno, ecu Gbl eMy npuLIAoCsy
NPUKHUMGMD BAXCHBIE PELUEHUA 8 OMHOUe-
HUW CUCMEMBL, 2NeMEHIMBI KOMOPOLi Ha no-
pROOK eenuuunbl Goaviue, uem Oemanu,
Kxomopweie mpeGyemca onucamy. H 0oxaxo
Oeno o6cmoum caeoyiouum o6pazom: Mol
OBUNEMCR 6 HANPABACHUU CO30aKuR 63a-
UMO3AEUCUMOT MEXOYHAPOOHOU NOAUMII-
Kli, OCHOBAHHOU Ha 6bl600ax, NpuHuUMae-
MBIX NOAUMUYECKUMU OeAMENAMU, KOMOo-
Pble HE UMEIOM HUKAGKO20 npeocmasneHis
O pasHuye Mexoy mem ypoBHeM 006epl-
IMeALHON BEPOAMHOCMU, KOMOPBLIl cAedy-

€M UMENTD, U MeM YPOBHEM, KOMOopblil OHU
xomam umems. Cucrmema He Moxem cyu-
mambCca NPABUALHOU MOALKO NOMOMY,
Yo oHa Oaem omeemol, KOmopole 6bl X0~
mume noayuume. H ece me 6 3nauumenv-
HOll Mepe npUHUMaeMble NnoAumuvecKue
peleHus OCHOBbIBAIOMCA UMEHHO Ha
IMOM npUHyUNe».

PeluuTh OHIEMMY MOXHO MpOCTO:
nockonsKy 3a nocnennue 100 net conep-
JKaHHe IHOKCHIa yrnieponaa B aTMoctepe
Bo3pocno Ha 20%, Mbl IOJIKHBI 3adHK-
CHPOBATh 3a TOT K€ NePHO/ H MOoTerle-
HHe K/IMMaTa, OTpa)alollieecs Ha cpea-
Heii Temnepatype. IlonbiTkH caenats
3TO NpeANnpPHHHMA/IHCE, HO 3a/]aya OKa-
3anack HaMHoOro 6Gonee TpyaHOH, uem
punenock BHauasne. OToenuTh H3IMeHe-
HHA, KOTOPbIE€ BbI3BaHbi HAaKOTJIEHHEM
JIMOKCHIR yrjiepoia, OT eCTeCTBEHHBIX
HW3MEHEHHN — 3TO KpPEenkuii OpeLleK 1A
HaykH. bonee Toro, aHanM3 cpeaHei
TeMnepaTypbl OCHOBaH Ha HabnwoneHH-
fX, HEPABHOMEPHO pacrnpeieNieHHbIX N0
3eMHO} NOBEPXHOCTH, HEPETYIAPHBIX BO
BpEMEHH H He BCErJa YOOBJIETBODPSIO-
IMX cneunduyeckuM TpeGoBaHHAM K
OonpeeneHHio KNIMMaTHYeCKHX XapakTe-
PHCTHK.

OnHako, HECMOTPH Ha CKa3aHHOe,
aMepHKaHCKHE H aHrTHIICKHE YYeHbIE 1e-
TANbHO TNPOaHAJM3IHPOBANH  3aluCH
TEeMNepaTypbi, MbITAACh OTHICKATH B
HHX cJleobl noTennenua knuMata. [lpu
3TOM JEANIMCh TaK¥Ke MOMbITKM Onpe-
JIeIHTh, COOTBETCTBYET JIH peanbHOoe
NoTeIUVIEHHe pe3ynbTaTaM pacyeToB Mo
MozensiM. BONbLUIKHCTBO YYEHBIX CXO-
NUTCA cefidac Ha TOM, YTO «KIMMaTH-
yecKHe 3alKCH» 3a NOC/eIHee CTONeTHE
OTpa¥KaKT HEYKIOHHOE TOBbILLIEHHE
cpeaHell TeMNepaTyphbl HA 3€MHOM ILa-
pe, nocturiee 0,3—0,8 °C. 3romy pe-
3YyNLTATY MNPOTHBOPEYHT OpYroi, a
HMeHHO: Ha TeppuTopun CLIA, rne u3-
MepeHHA 0COOEHHO MHOrOMMCIEHHBI H
TOYHbI, AHAMOTHYHbIE NOBLILIEHHA TEM-~

nepaTypkb! 3a NOc/IeIHHE CTO JIeT He 3a-
MeueHbl,

Jaxke eclH CcOrNacHThCA € TEM, UTO
pOCT TeMnepaTypsl — Belllb peajnbHas,
OCTAETCA BOMPOC, HA KOTODbIft yueHkie
OTBETHTDb MOKA He MOTYT: 00BsACHAETCS
JIM NOBBILLEHHe rnobanbHolt TeMnepaTy-

Pbl HAKONJIEHHEM MAapHHKOBBIX rasos B
aTMocdepe K 3TO MPOCTO eCTECTBEH-
Has dnykryauus? OnpeneneHHo yT-
Bep)KaaTh MOXHO TOJILKO OOHO: Ha-
6monaeMoe NOBBILLIEHHE TEMNEPaTYphl
COOTBETCTBYET MHHHMAJIbHOMY pacyeT-
HOMy 3HaueHuio. Taxkum obpa3om,
ANHHHBIE PpAdBl JaHHBLIX H3MepeHHH
TeMnepaTypsl H MaTeéMaTHYeCKHe Npo-
rHO3b1 MOTYT ObITh HCROJIB30BaHbI B Ka-
yecTBE ApryMEHTOB H TEMH, KTO CYHTa-
€T, YTO Hay4Hbleé BBLIBOOL! ONpaBbiBa-
IOT NPHHATHE HEMEUIEHHbIX NeHCcTBHi,
H TEMH, KTO HOJaraer, 4TO NECCHMH-
CTHYHBIE NPOpPOYECTBA HEAOCTATOMHO
000CHOBaHBbI.

T1pu3biBLI K NOMTHTHYECKHM NeACTBH-
AM OBIIH HHHLMHMPOBaHL!, A NoJaraio,
onycrowmTenbHoli 3acyxoif 1988 r. Bo
BpeM#A 3TOIl 3aCyXH, OHON M3 CHiIbHEl-
ILIHX OTMeYEHHBIX TOKYMEHTANIBHO, YPO-
BeHb BOAbI B MHCCHCHITH HACTOMBLKO I10-
HHM3IHIICA, 4TO HA MHOIHX €€ y4YacTKax
npeKpaTHiIach HABHralHs, BOAocHabxe-
HMe TOpPOOOB OKa3anock Noa yrpo3off, a
YPOKaH BO BCEM 3ePHOBOM TOSACE PE3KO
ynanu. Kak snactu, Tak u obllecTseH-
HOCTHL 3aayMaliuCh: HE ABHWIOCH JIH ITO
coBbiTHE MNPOSBIEHHEM NAPHHKOBOIO
apdexTa? B caMmoM nene, Kak nokasbisa-
10T nanHble nabmopenuit, B CIIA B
1980-e roasl NATH fieT OBINM OOHUMH H3
CaAMBIX KAPKHX CPeaH OTMEYEHHBIX [10-
KYMEHTA/ILHO, a CPpeliHAs TeMnepaTypa
3a 3TO AecATHIeTHe Obina caMoil BbiCO-
KOH Mo cpaBHEHHIO CO BCEM MEPHOOOM
RHCTPYMEHTaILHBIX HabnioaeHni.

JOTPETBIE» xapoit n 3acyxoft,
CNYLUAHMA B KOHIPECCe COCpeno-
TOYH/IHCh HA BOIPOCE: HE BCTYIHI JIH B
neticreue napuukosbeit 3ddext? Cny-
LIaHHUA NPOXOIAM/IH HE3aMeTHO, TNOKa He
BeicTynun XaHceH. OH 3afBuna, 4YTO Ha
99% yBepeH, 4TO NapHHKOBOE MOTerIe-
HHE HavuanoCch H CBHOETENLCTBOM TO-
My — pan TemnbiX et B 1980-e roasl.
K stuMm cnoaMm ny6nuka npHcayiua-
nack. BeicTynnenune Xancena 3acTaBuio
3a0yMaThCs M YJIEHOB KOHrpecca: a He
CrenyeT N¥ TOTHAc NPUCTYNHTD K Bbipa-
OoTKe 3aKOHOB, HanpaBleHHBIX Ha 3a-
wHTY 6HOchepsbl OT KaTacTpodHuecKHX
nocneacTeHii?

«
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OnHH cIylIaHUA CMEHANTHCh APYTHMHE,
HccnenoBaTtenn aTMocdepsl M creuua-
NHCTBI NO OKpyxaroweit cpene Gonee
WHPOKOro mpoduas HayanH NeTHTBCA
Ha NapTHH: KPHTEPHEM CITYXKHJIO OTHO-
LIEHHE K BONPOCY O HEOOXOAMMOCTH H
ONpPaBIaHHOCTH CPOYHBIX TONHTHYEC-
KMX akumit. Peakims Tex, XTO 3aHHMasCs
npobreMamMu OKpysKarouel cpeasl, 6bi-
na GeicTpoit u wmymHolt. Heckonbko
FPYTIT Y4EHBIX W AKTUBHCTOB [IBHMKEHHA
33 COXPaHEHME OKpyXKalollel cpenbi
CTalli IPH3bIBATH K BEIpAabOTKE Mexay-
HapO/IHBIX COrJIallieHHit Mo orpaHuye-
HHIO BLIOPOCOB NaPHHKOBBIX ra30B.

Ha 310l cTanuu B NONEeMHKY BBfA3a-
NHCE HECKOJNIBKO BJTHATENILHBIX Crel|a-
NIUCTOB MO aTMocdepe, CYNTABLLNX, YTO
NOJIWTHYECKAas AKTHBHOCTb HAYHMHAET
BbIXOOHTE 34 MNpedeibl, OIHUKTYEMBIE
NaHHbiMK HaykH. [1Ba nanbonee n3sect-
HBIX B CTpaHe 3KCMepTa no A0Nrocpoy-
HOMY NporHo3y noronsl, Puyapn JIunn-
3eH M3 MaccauyceTcckoro TEXHONOTH-
yeckoro uHetutyTa 1 Irxepom Hamuac
u3 OxeanorpadHueckoro HHCTHTYTa
Cxpunrnica, HanpaBH/IW MHCLMO TNpe3H-
nedTy byuly, B KOTOpPOM NpH3BaNH €ro

He NPHHUMAaTh HHKaKHX CPOYHBIX MeEp.
Tpu opyrux wiena Haunwonaneroil aka-
JIEMMH HayK, BKJIO4an ee ObIBLLUEro npe-
3unenta Ppenepuka Ceiiua, onybnm-
koBanu noa 3runoit MHctuTyra Map-
wanna noksnan, B KOTOPpOM CONEpxXancs
npH3biB K pa3paborke obmmpHO# npo-
rpaMmsl B 00nacTH MaTeMaTHYecKoro
monenupoBanusa. OHHM TNOOYEPKHYIH,
YTO MPOHCXO/ALLEE NOTENIEHHE KIIHMa-
Ta, BO3MOXKHO, HMEET HHYH NPHYHHY.
boneiuoi knuMaTHYecKHil cnop paisro-
pesncs.

MeTteoponoram He ynbibanock BBA3bLI-
BAaTbCA B ellle OHY AHCKYCCHIO, 3aTparu-
BalOWY0 HX 0651acTh, MOCKONLKY OHH
yIKe He pa3 nonaganyd snpocak. B 1920 r.
c3p Munbept Vokep, B Ty Nopy pyKOBO-
auTenb GpuTaHckoi cinyx6bl noroasl B
Wunouu, oOHapyxkun HeoOBIKHOBEHHO
CHIBHYIO KODPenauMi0 MeXay KO-
YeCTBOM OCAJIKOB, TeMnepaTypoil u nae-
nenuem B THXOM oOkeaHe, ¢ OIHOM CTO-
poubi, ¥ Ha MHanlickoM cyOKOHTHHEH-
Te — ¢ apyroii. Ctanu pa3aaBaTbcA ro-
noca, 41O npobneMa nporHo3a MHAUM-
CKHX MYCCOHOB peiieHa. Byns 3TO Tak,
cOeNlaHHOE OTKpbITHE OnaroTBOpHO
nosnusno 6s1 Ha CelibCKOEe XO03sicTBO
HMunnu. Ho Bckope o6Hapy®HMNoOCck, 4TO
BLIAB/ICHHAS KOPPE/IALIMA MAJIO YTO AaeT
B CMBICJIE NIPECKa3aHus Norojbl.

INo3anee, yxe B 40-x u 50-x romax,
IIMPOKOE pacnpocTpaHeHne nojyuuia
Haes — OCHOBAHHEM NS Hee MOCIYKH-
7IH HMCCNeNOBaHHA NMOKOWHOrO naypeaTta
HoGenesckoit npemun Wpsuura Jleur-
mMiopa u3 kopnopauny General Electric n
Buncenta [Ix. llladepa m3 Vuusepcu-
Tera wr. Heio-Mopk B Onbann, — uto
3aceBaHye 00J1aKOB CYXHMH KPHCTaIIIH-
KamMH Hoamnaa cepebpa MOXKET CTHMYJ/TH-
poOBaTh BbinajaeHue ocankoB. Heckonb-

KO [ecATHNeTHH NMpopomkanuck Hecle-
JOBaHHs, HANPABJIEHHbIE HA TO, YTOOBI
HAYYHTLCA TAKHM CNocoBOM yBeNTHUH-
BATh KOJHYECTBO OCANKOB, HIMEHATH
CHJTY YPAraHoB H BIIHATb Ha rpo3si. On-
HAKO 3TH YCHJIHA HH K 4eMy He NPUBETH.

B nayane 1980-x ronos 6b1710 BhiCcKa-
3aHO NPEANOoJIOXKEHHE O TOM, YTO NbiJlb,
KOTOpas nonaaer B aTtMocdepy, ecnu
CLIA u CCCP 0OMeHAIOTCA SePHBIMH
yaapaMH, BBI3OBET «SJEPHYIO 3UMY».
310 npeanonoxenue GbINO OnpoBepr-
Hyto llnalinepom u ApyruMH HCCIEOo-
BaTe/NsAMH, TOKa3aBILHMH C NOMOLLLIO
moneneii KmuMaTa, YTO «epBOHAYAIb-
HYHO THNOTE3Y SAEPHOMH 3UMBI ClenyeT
NOMECTHTE HA YPOBEHbL OYeHb HU3KOM
BEPOATHOCTH».

B cBeTe 3T0# HCcTOPHE OLUIHOOK He Ka-
HEeTCHA YOHBHTENBHBIM, 4HTO MHOTHE Me-
TEOPOJIOrH BeayT ceOA OueHb CAEPIKAHO
W HE NPM3bIBAKOT K IPOBEIEHHIO 10POTO-
CTOALUMX MeponpHATHH, HCXoas M3
npeacka’laHuit O NMOTEIUIEHHH KJIMMaTa.
OnHaKo HMEITCA H APYTHe CHITbI, KOTO-
pble OKa3blBalOT HA MOJIMTHKOB aaBjie-
nue. [NoTennenne KIMMaTa 3aTparuBaeT
TeX, KTo DopeTcs 3a coOXpaHeHHe BHIO-
Boro pasHooOpasus Ouocdepwi, KTO
o3abouen npobreMamMH 3KOHOMHYECKO-
IO Pa3BHTHA H POCTA HAPOAOHACEJIEHHS,
3arpA3HEHHEM BO3yXa B ropoaax, KHMc-
JOTHBIMHM HOXIAMH H pa3pyllieHHeM
C/105t O30HA.

INonuTHuyeckue OesTenH, pa33afopeH-
Hble ODILEeCTBEHHOCTHIO, 00ecnoKoeH-
HOH BO3MOJHBIM YXYIIlEHHEM Cpenbl
obuTanus, BKIIOYAIOT 3TH BOMPOCHI B
cBOM npensBbibOpHBIE naTdoOpMbI, HC-
MONb3yA HX B KaYeCTBE «TPAMIUIHHA» B
NONTHTHYECKOH Kapbepe. Te, KTO 3auHTe-
PEcOBaH B YKPEIJICHHH KOHKYPEHTOCIO-
cOOHOCTH aMepHKAHCKOM NMPOMBILLIEH-
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HOCTH, BHIAT NYTh K 3TOI 1I€/TH B NOBbI-
wieHHH Qe THBHOCTH HCNONL30BaHHA
3Heprun. CornacHbl ¢ HUMH H TE, KTO
o3abouen 3asucumocthio CLIA ot
HMHOCTPAHHBIX HCTOYHHKOB 3JHEPrHH.
JlononHHTENLHYIO BaXHOCThL NpHobpe-
TA4€T BONPOC HCMONL30BaHHA ANEPHOH
aHeprun. M3-3a Toro, 4TO HCKOMaembie
BHABLI TOIJINBA ABMAIOTCA OCHOBHBLIM HC-
TOYHHKOM aTMochepHOro [HOKcHaa
yrjepona, cTpaTerus no crabmunmia-
LIMH KNMMATA J0MKHA YYHTBIBATh BO3-
MOKHbIE ANbTEPHATHBHLIE HCTOYHMKH.
B ?TOM cocTOHT no kpalHel mepe uac-
THYHOE OnpasBAaHKe 3alMTHHKOB Anep-
HOMl 2HEPreTHKH, NOOMBAIOILIMXCA pac-
UWIHPEHHA CTPOMTENBCTBA ATOMHBIX
CTaHLUHH.

INpo6nema rnobansHOro NOTENIEHHA
K/IHMATa CIYKHT CTHMYJOM Ans pac-
NPOCTPaHEeHHUS KOHLENLHH «HOBOIO 3KO-
HOMHYECKOTO MOPAaKa», 3aluiaemMoit
CTpaHaMH TpeTbhero mMupa. Mexnyna-
PO/IHBIE TIPOEKTH!I TpebyioT, uTobLI Ta-
KHM CTpaHaM OKa3blBalach TEXHHYECKAA
¥ IKOHOMHYECKAA MOMOLLb, TMOCKOIbKY
OHM JOMKHBI OyOyT yYacTBOBATH B CO-
BMECTHBIX YCH/IHSAX MO CHHXKEHHIO 3a-
rpa3HenHs aTMocdepbl MW Npekpaile-
HHUIO cBelieHHs NlecoB. B caMom nente, Ha-
nwbonewmit poct BHIOPOCOB OHOKCHOA
yrjieposa NpHaeTcs, OYeBHIHO, Ha pas3-
BHBAIOILIHECA CTPaHbl, TMIOCKONBKY, pa3-
BHBAaA IKOHOMHKY, OHH 6yayT norped-
naTh Bee Bonblue IHEPruy.

AHnanoruyHeiM 06pa3oM Te, KTO NpH-

CPEAHEIOflOBARA
TEMMEPATYPA

IrognAPAOBCKMM MHCTU
KOCMWYECKUX
WCCNELOBAHWUIA

3bIBAET K OrpaHHYEHHIO POKAAeMOCTH,
ocoBeHHO B CTpaHax TPeThEro MHpa,
CYMTAKOT, ¥TO npobnema NOTEMIeHHs
K/IHMaTa He MOXeT ObITh pelleHa, ecilH
Hacenenue 3emnu Oymer W manelue pac-
TH. B KOHI11€ KOHLIOB, HMEHHO JIFOAH MO~
Tpe6GAKT NPHPOLHLIE PECYPCHI H JHED-
rHIO B BO3OeNnbIBAIOT 3eMito. He ycra-
HOBHB KOHTPOJIb 33 YHCJIEHHOCTBIO Ha-
CeNeHus, Hellb3f HaneAThCH, YTO 3a1a4ya
cTabunu3alny KIHMaTa H cpelisl obuTa-
HHS Ha NJIaHeTe OKa)KeTCA pa3peluHMoi.

INMPABIJAH nH cTpax nepea BO3-
MOXHBIMH TIOCNIEACTBHAMMH 1OTEN-
nennst KmumaTa? XoTs Co 3HAYHTESIBHbI-
MH TepenagaMi TeMNepaTypsbl IHOOH
CTAJIKHBAKOTCA H B NOBCEIHEBHOMN KH3-
HH, npobnemMa COCTOHT B TOM, YTO Mbi
He pacnoiaraemM A0CTaTOYHLIMH IHAHH-
AMH JUIA TIPEACKa3aHHA THXKECTH No-
cneacTBwit notennenyus. I[TockonbKy no-
TEenJieHHe, ecnu oo OymeT nponon-
JKATBCA, HEPABHOMEPHO pacnpefenuTcs
no 3eMHOMY 1Uapy, OJHH HAPOAbI H pe-
FMOHBI OK2)XYTCS B BbIMIPBille, a OpY-
rue npourparT. B oaHHX MecTax KiH-
MaT cTaHetr OOsee TenneiM, B OPYIHX
Oonee BnaxkHbiM, B TpeTbHXx OGonee cy-
xuM. Ha ocHOBaHMH HMEIOLLIMXCA OaH-
HBIX MBI HE MOJEM NpeAcKa3’aTsh, KTO
BBIMTPAET, a4 KTO MNPOMIpaeT NpH rIo-
HanbHOM nepepacnpeneieHny Tak Ha3bi-
BaeMBbIX KIIHMATHUYECKHX PECYPCOB.
Ilo MHEHHIO CHELHAMMCTOB MO Cellb-
CKOMY XO38HCTBY, HEKOTOPBIE acNeKkThl

CPEfIHE
OCAJIKOB

KNHMaTHYeCKOro NoTerieHus DyayT Ho-
CHTB BecbMa BnaronpHaATHbIH XapakTep.
VBenuuenue conepkaHka B arMochepe
NHOKCHAa yriepona cnocobeTeyeT 6o-
iee akTHBHOMY (DOTOCHHTE3y M BEIET K
yBEJIHYEHHIO YPOXKAHHOCTH, HE FOBOP#A
y3Ke 0 TOM, YTO nipH Gonblled KOHIEHT-
pativH B BO3ayXe CO2 pacTeHHs MEHbLLE
Hy»aawTcea B Bone. Kak cxazan [Ixep-
pn Mannmas, OHPEKTOp OTAEIa METEO-
ponorul JlabopaTtopuu reodusiueckod
FHAPOAHHAMHKH, «TO, O YeM Mbl MOKEM
CKa3aTh C YBEPEHHOCTHIO, NO/THTHKOB He
HHTEPECYET, @ O TOM, 4YTO X HHTEPECy-
eT, Mbl HE MOXXEM I'OBOPHTL C YBEPEH-
HOCTBIO®,

Pe3ynbTaThl pacuyeToB CXOOATCA ellle
B OJHOM: OHH MOKA3bIBAIOT, YTO B MNO-
NIAPHBIX PETHOHAX 3EMHOr0 1Lapa TeM-
nepaTypa noBbicHTCA Oosblue, YeM B
Tponukax. HekoTopsie OLEHKH YBeTHYe-
HHS TeMIepaTypbl B MONApHBIX obna-
CTAX NpPOCTO MNOpa)XawT: COriacHo
3THM OLIEHKaM, CpeiHee MOBBIILEHHE
TeMnepaTypsl B ApPKTHKE COCTaBHT
10 °C, Toraa Kak B TPONMKax oHo ByneT
HE3HAYHTENIbHBIM.

Kakue camsble oOlume nocaencTBHA
MOTYT BO3HHKHYTH B CBA3H C HEpaBHO-
MEPHBIM TMOBBILUEHHEM TEMNEPATYPLI B
IKBATOPHANBHON H TNONApHOH obna-
ctax? [MonobGuyio paszuuly TeMNepaTyp
Mbl KaKIblii ron outyliaem Ha cebe npu
cMeHe ce30HoB. JleToMm, Koraa TeMrnepa-
Typa B ADKTHKE Bblll€, Mbl HE CTpaaaemM
OT CH/BHBIX 3HMHHX BeETPOB, NOACA

OBOE
KOJIMYECTBO

I NABOPATOPUSA TEQOU3U-
YECKOM r’MAPOAMHAMUKM

8 OPErOHCKUIA YHUBEPCUTET.
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OCaJIKOB YXOOAT K cepepy. B Takux pern-
oHax, kak toro-3anan CIIA, ycTanaBna-
BAETCH OYEHb CyXas noropa.

Ecnm 6w B apkTHueckux obnactax
KauMaT notensen Oonblle, YeM B IKBa-
TOpPHATBHBIX, W ecni Obl nosicamM ocan-
KOB MNPHILIOCE CMECTHTLCH AAJTbLUE K Ce-
Bepy, TO [NA CTPaH, PacrioNOXKEHHbIX B
YMEPEHHLIX M NONAPHBLIX pernoHax Ce-
BEPHOro TNoOInyliapus, 3TO0 MOrno 6kl
okazaTecs Gonbiuum Gnarom. Berera-
LIMOHHBIH NepHOA TaM YAJIMHIIICA Obi, a
KONTMYECTBO OcankoB Bo3pocno. Ha noa-
XOAALIMX TMOYBaX CEJIbCKOE XO3AlCTBO
Havano O6»1 npouseTaTh. Bnpouem, Bce
3TO He Bosee YeM AOMBICTIBI.

OJ/JJOGHBIE 10MBICTB!I BO3HHKAKOT

B «CLEHAPHAX», B KOTOPLIX 3a/1a-
etcs Bonpoc: «A uto ecnu?» K coxane-
HHIO, TAKHX BONPOCOB MOYHO 3a1aTh
CKOJIBKO YyroaHo. YTo eciin peuHol cTOK
Ha amepHKkaHckoM IOro-3anane, Henonb-
3yeMblii cefluac LIETMKOM, YMEHBILUMTCA
Ha 20%? YTto ecnu B 3€PHOBOM TOsACE
TeMnepaTypa BO3pacTeT, a 30Ha ocan-
KOB caBnHeTcs K cesepy? Kak 3To oTpa-
3UTCH HA cenbeckoM xoasiicTee CLUA, Ha
NOCTYNMHOCTH PECYPCOB H NMPOW3BOICTBE
JHEPIHH, HA HAUMOHAMBHBIX TMApPKax M
COXpaHEeHHH NPHPObi?

[NocnencTeus KNMMATHYECKHX H3IMe-
HEHMI HALLIH OTpaKeHHe B HCTOPHYEC-
KWX JIOKYMEHTAX, COCTABIIEHHbIX ThICA-
YW JIET Ha3ajd; HAXOOMM MBI HX H B He-
NaBHUX KIUMATHYECKHX cobbiTHAX. H3-
BECTHO, K MPHMEPY, YTO BO BpEMS MNO-
TeMJIeHHA KTMMaTa Ha pybexke nepsoro
W BTOPOro ThICAYENeTHI naTyaHe cMOr-
M MOCENHTLCA B I PEeHIaiMH, a BUKHHIH
nepensibln yepe3 CeBepHyto ATNAHTH-
Ky n nobpamice 1o CeBepHOi AMEPHKH.
IMocneayrouiee pe3koe W3IMEHEHHE K/TH-
MaTta NpHBENO K YNAOKy [oceneHuit
PEBHUX JATYaH, NPHOCTAHOBHIIO Aa/lb-
Heltiwee ocsoenne Cepepo-aMepHKaH-
CKOT'O KOHTHHEHTA H O3HAMEHOBAJIO Ha-
CTYIUIEHHE MA/IOTO JIEAHHKOBOTO NEPHO-
na. B nocneaHye HECKOJIBKO JIeT MbI BO-
OYHIO YBHIEH NOCACACTBHA 3aCYXH, 3a-
TpoHysile# paion Caxenu B Adpuke u
CeBEPO-BOCTO4HYIO yacTh Bpazunuu (na
1 B uesioM CeBepHyO AMEPHKY).

Bce 311 dakThl HABEBAKOT MBIC/E O
BO3MOXHbIX AlOKAIHIICHYECKHX cOObI-
Tusx. HepasHo B onsom 13 punsmMoB Te-
necepuana «beckoHeuHOE mNyTeLlecT-
BHME» AMEPHKAHCKHE 3PHTEH YBHOEIH
Kanutonuii, ckpeiBluMficAa mnoa BO-
[0, — pe3ynbTaT «KHHOPEANH3IALHM»
OIHOTO M3 NMPOTHO30B K/IMMaTHYECKOrO
notemedus. HexkoTopbie npenBuasT
MAaCCOBbIE MHIpauHMH NrOAel W3 paiio-
HOB, KOTOPbIE€ OKaKyTCsi HeNPHIOAHbI-
M s obutanus. [Ipyrie onacatorces,
4TO MO yrpo30H OKAXKYTCA HAUMOHATTb-
Hbiil CYBEPEHHTET W HAUHOHAIbHAaRA Ge3-
onacHocTs. [lpesunent INopbauer 3as-
BW/, 4TO B Dmmkaiiluee cToneTHe, mo

Mepe TOro Kak pa3pywnTenbHbie 3¢ dek-
Thl IKOJIOTHYECKHX H3IMeHeHuit OynyT
pacnpocTpaHATbLCA [0 BCEMY MHDY,
npeaMeTOM OCHOBHOH 3a00ThHI Beex ro-
CynapcTs CTAHET HE BOEHHAA, a IKONO-
ruyeckas 6e3onacHoCTb.

Bce 3TH cueHapHH, OIHAKO, cleayeT
paccMaTpHBaTh, HMes B BHIOY O1HO 06-
CTOATENBLCTBO: XOTA PHCYEMBlE B HMX
cOOBITHA BO3MOXHBI, 3TO BCE-TAKH HE
HAcToALIME mpopouecTea. Kaxkoit xe
NpH 3TOH HEONpPENEeNeHHOCTH AONKHA
OBiTL pasymHas nuHHA noBenenua’? Hc-
HO, 4TO CleAyeT NPHHHMAaThL Heonpene-
JIEHHOCTh TPOTHO30B BO BHHMaHME, HO
Henb3f JAONYCKaTh, 4TOOBI OHA «onepe-
*anma» HaluMm aeiicTeus. B nepeyro oue-
penb HYKHO NPEeANPHHHMATb TaKHE 11a-
r'H, KOTOpbIe Obl OTBEYAIH IKOHOMMHYEC-
KHM HHTEpecaM 4ellOBedecTBa WM
MPHHLIMIY COXPAHEHHUS OKpYXarolleh
Cpe/lbl — HE3aBHCHMO OT TOro, NpOMC-
XOIMT NH B NeHCTBHTENBHOCTH K/IHMa-
THYECKOE NMOTENNEHWE WIIH HET (CM. CTa-
Te10: Ctusen I'. Ulnaiinep. U3mensto-
wmiics knaumaTt, «B mupe nayke»n, 1989,
Ne 11),

BrniocnencTsuu, N0 Mepe TOro Kak HO-
Bbie Hay4Hble 3HAHKA OYIYT YMEHBILATD
HeoTpeneNeHHOCTh TIPOrHO30B, MOXHO
Oyner, ecnM 3TO OKaXkeTcs HeoOXxoam-
MBIM, TIEPEXOINTH K DONee J0porocTos-
LLIMM MEPOINPUATHAM, YBA3BIBAS TAKHM
obpa3oM NONMMTHYECKHE LIArH ¢ COCTOA-
HHEM HAYYHOI'O 3HAHUA. VYyensbie npen-
CTaBHTEJH OPYTHX CI0eB 0011lecTBEHHO-
CTH HA3BaJM 3TOT NOAXOA MONHTHKOH
«HE NOXKANETh BNOCNEACTBHHY.

Henasuuit noknan CoBeTa 3KOHOMH-
YECKHX COBETHHKOB YKPENMJ1 3TY KOH-
uenuuio. B HeM roeopuTcs, UTO yCTa-
HOBJIEHHE KOHTPOJIA Haa BeIGpocamm
NHOKCHIA yriepona ¥ Apyrue Meponpm-
ATHA, NMPOTHBOAEHCTBYIOLLHE H3MeEHe-
HHIO KnumaTa, oboitnyTcs B COTHH MHII-
MapaooB aonnapos. Takoe nepepacnpe-
[ENeHHEe PEecypcoB MOXKET NPHBECTH K
TAXeNbIM IKOHOMHYECKHM NOCTIEeACTBH~-

$iM, OTOMY Mbl 10/KHBI OBITH 10CTA-
TOYHO YBEPEHBI B TOM, YTO Hrpa CTOHT
cBey. OnHoit U3 OCHOBHBIX Lienei BCAKO
Pa3syMHON NOJIMTHKH THMINA «HE MNoXa-
JIeTh BTIOCNEACTBHH» OyOeT BIOXEHHE
cpencTs B roGanbHblii MOHUTOPHHT H
pa3BHTHE MaTeMaTHYeCKOro MOOeHpo-
BaHMA JUT YMEHbILEHHUS HeonpeneneH-
HOCTH Hay4YHBIX MPOrHO30B.

C uero Mmel Mornn Bu1 HauaTs? llep-
BBLIM MYHKTOM — KaK B HALIHOHAJILHOM,
TaK H B MEXIYHAaPO/IHOM MacwTtabe —
MoxeT 6biTh Gonee 3kOHOMHOe M -
exTHBHOE pacxooOBaHHME 3HEPIHH H
NpeKpallieHHe TNPOHM3BOACTBA  XJIOp-
dTopyrneponos. [loBbiluenne 3ddek-
THBHOCTH  MCMONBL30BAHHA  JHEPIHH
ONpaBAaHO yKe ¢ IKOHOMHYECKOH TOUKH
3peHHd. Yenexu B 310l o6nacTu npuse-
¥ OBl TAKXe K YMEHBILEHHIO 3arps3He-
HHA BO3AyXa B ropoAax W COKpalLEeHHIO
KHMCIIOTHBIX ocankos. Caosur B notpeb-
JIEHHH MCKONAEMOTO TONJIHBA OT HedTH
W YIJIS K IPUPOIHOMY ra3y npHsen 6bi K
CYLIECTBEHHOMY CHIDKEHMIO BbIOPOCOB
MHOKCHIA yrjiepoja B pacdeTe Ha OHY
Kanopuio nobwipaemoro tenna. Peanb-
HO W BHelpeHHe TexHonoruu Gonee agd-
(heKTHBHOrO NMPOM3BOACTBA JHEPTHM H
Oonee IKOHOMHOrO €€ KOHEYHOro Me-
NONb30BAHHA, YTO, HanpHUMep, BbIpa-
3HUTCA B yBe/IHUeHHH npobera aBTomMo6k-
nell Ha eMHULY KONHYeCcTBa TOIJIHBA.

A3VMHBIN noaxoa npeanonaraeT

TAaKKe BJIOJKEHHE CPENCTB B pa3pa-
60TKy anbTepHATHBHBIX HCTOYHHKOB
IHEPrHH, HE CBA3AHHBIX C HCKOMNAEMBIMH
pecypcamu. OO6cTtosTenscTBa 6Gnaro-
NPHATCTBYIOT 3HAYMTENBHBIM HOBBIM
HMHBECTHIHMAM B NOTeHuHanbHo Ge3onac-
HYIO, TIpHEMJIEMYIO [if OOlIecTBeHHO-
CTH AAepHyK0 3HepreTHKy. Hmeno Owi
CMBIC/T MPOBOAHTL AajibHEHIlIHE H3bI-
CKaHMa W B 00NacTH MCNONb30BAHHA
CONMHEYHON 73HepruH — Kak Ha doro-
NEKTPHYECKHX YCTAHOBKaX, TaKk H Ha
OuorenepaTopax. BoccTaHosneHnue Jie-
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COB M Mepbl MO HX COXPAaHEHHIO — 3TO
TaKe 37papas IoJIMTHKA, KOTOpas bna-
FONMPHATHO OTPaXaeTcCH Ha IKOJIOrHYec-
KO# obctaHoBKe W Ha kKnumarte. Cneny-
€T BeCTH u paboTel NO CO3JaHHIO Cellb-
CKOXO3AHCTBEHHBIX KyJIbTYDP, YCTOHYH-
BbIX K HeONaronpHATHBLIM YCIOBHAM H
Gonesnam.

BmecTe ¢ TeM Helib38 BBOOHTH 00-
LUECTBEHHOCTD B 3abnyxnenue. [leperie
1iard, NpeanpHHHMaeMBbleé MO JIO3YH-
roM «HEe MmoXXaJieTh BNOCIAENCTBHH», HE
pewiaT npobneMsl MOTENIEHUA KiIMMa-
Ta. Ycnex Ha 3TOM HANpaBIeHHH MOXeT
HECKOJIBKO CrinaauThk NOCIEACTBHA IO-
Tennenusi, Ho B OyayiueM, BepOsATHO,
notpebyrotres 6osiee peluTebHbIE Me-
pbi. [leno ckopee Bcero obCcTOMT Tak,
YTO KaKyro Obl IMHHIO NOBEICHHUA Mbl HH
H36pany, MOJIHOCTBLIO BOCTIPENATCTBO-
BATE NOTEIICHHKO KJIHMAaTa MbI NOKa HE
B COCTOSIHHH.

JocTuxeHne MeXAyHapOaHbIX NOro-
BOpeHHOCTeH 0 Mepax mo ocnabnexuto
nocneAcTBHI NoTen/eHus KknuMarTa Oy-
[IeT [eJI0M HeJIerKMM M HecKophiM. [pu-
MEPOM MOTYT CIYKHTB [I€PeroBopbi Mo
MOpCKOMY npaBy. OHH NPOAOIKAINHCh
15 neT ¥ npuBeNH K BeipaboTKe IOroBO-
pa, kotopbiii CoenunennbiM [lTaTam
elle NPeACcTONT MOAMKCATh B CHIly Tpe-
GoBanui pa3BUBaIOLLMXCA CTPaH Npeno-
CTABUTL -HM 3HAYHTE/IbHYIO IKOHOMH-
YECKYI0O M TEXHOJIOTHMECKYIO NOMOLLb.
DTH BONPOCH! BCTaHYT ele Gomnee ocTpo
npu pa3paboTke moboro morosopa no
«arMochepHOMy npaBy».

Bo3MOXHO, YesiOBeYecTBY NPHAETCH
ananTHPOBATLCA K ONpedeNleHHbIM H3-
MEHEHHMAM KJiuMaTa. Xapaktep 3TOH
ajanTauvH NMOKa eIe He cTaj rnpeame-
TOM HccnenoBanuii. Mbl 3HaeM, OOHa-
KO, YTO B IEPHOABI 3aCYXH HJIH HABOJIHE-
HHI{ HEXBaTKa NPOAOBONILCTBHUA U yXYyII-
LIEHHEe YCIOBHH JKH3HH [OPOXOAOT
maccoBble Murpauuu. CouuanbHbie U
MOJIMTHYECKHE NMOCNeNCTBHA MHIpaLKil,
KOTOPbLIE MOT'YT BO3HHKHYTb B pPe3yllb-
TaTe MOTENJIEHHs KNHMMaTa B MaciuTa-
Oax 3emHoro 1uapa, yrpoaroT cTaTh
CaMbIM CePLE3HLIM NMOTPACEHHEM H3 BC-
€X, KOTOpsie¢ Korna-nubo mepexuBano
YeJI0BEYECTBO.

HmeloTca, BnpoyeM, U apyrie ¢op-
Mbl aganTalHH, MHOIHé H3 KOTOPBIX
ONHPalTCA HA TEXHOIOTHYECKHE pellie-
nus. [NoBbilueHHe ypOBHA MOpS, KOTO-
poe, Kak NnpeacKkasbiBaroT MOOETH, 107-
KHO CTaTh OOHHM H3 3)hEKTOB KIMMa-
THYECKOIO NMOTENNEHHA, NMPHBENO BBl K
3aTONJIEHHKO HU3MEHHBIX Y4aCTKOB no-
DOepexxuil 1 3arpA3HEHHIO COJIAMHM 3ana-
COB H MCTOYHHKOB npecHoil Bombi. O6-
LLEeCTBO IOJIKHO caenaTh Beibop: BKaa-
ObIBATH JIH CPEICTBA B CTPOHTENLCTBO
3ALIMTHBIX COOpPYXeHu# Ha nobepexbax
WM NPHCNOCOBHTHCA NMYyTEM HIMEHEHHA
TEXHONOrHH HCMOJB30BAHHA  3€MIIH.
Ilambe1 B HunepnaHnoax, BO3BeNeHHbIE
nna 3aumTel oT Boa CesepHOro Mops,

[AKOT BEJMKOJIENHBIA NMpHMEpP NpHCHo-
cobeHHs K MOBBILLEHHIO YPOBHS MODS.

HekoTopsie MeponpusiTHs mno ajan-
TalHH MOTYT noTpeboBaTh oueHb 60ITb-
woro spemenn. EciH cTOHMOCTE 3Hep-
run Gyoer npomOMKaTH PacTH, BO3-
HHKHET HeOOXOAMMOCTE B OpraHM3aliy
cpenbl OOMTaHHA ¢ BBICOKOH 3dbexTHB-
HOCTbIO HCNONb3OBaHHA 3HepruH. Cy-
LLECTBYIOIIHNE rOpoaa ¢ MX OrPOMHBIMH
NPHAATKAMH B BHJIE€ TPHIOPO/IOB He AB-
JIAKOTCA C 3TOM TOYKH 3PEHHA ONTH-
MaJIBHLIMH  CTPYKTYPAMH, TO3TOMY,
BO3MOJXHO, MOTpebyeTcs BEPHYTBLCA K
Oonee KOMNakTHBIM NoceneHusiM. Ecnu
Mbl 3aXOTHM NPOOOIDKATH BECTH Ceflb-
CKO€ XO3AHCTBO B CyXHX paifoHax, Ham
NPHOETCH PelNHTh, BKIAOLIBATL JIH
cpencTsa B HeoOXomMMBIe IS ITOTO Mp-
PHTralHOHHBIE CHCTEMBI. BKOHOMHHGC-
Ku#t pocT Beett 3anannoit yacti CIIA oc-
HOBBIBAJICA HA KDYNHBIX HHBECTHUHAX B
CO30aHHE 3anacoB BOIbLI H CHCTEM e€
TPAHCNOPTHPOBKH [UIA OPOILUEHHA 3e-
MeJlb ¥ POMBILLIEHHBIX LeJei.

K cuacTthio, Ha 3TOT pa3 daxkTop Bpe-
MeHH MOKeT paboTaThk B Hally Noas3Yy.
[MpaBuTemscTBa 0OBIMHO HAYHHAKOT
OeiicTBOBaTh TOJBKO TOrga, Korga
yrpo3a cTaHOBHTCS peanbHON. OHK npu-
HHMAKT Mephl Nepea JIHMUOM BOSHHONR
Yrpo3bl, a TakxXe KOraa Kakue-To paio-
Hbl MOOBEPrarOTCA OMNACHOCTH cTHXHi-
HbIX BencTeuit nHbGo Ha HEUX 0OpyiHBa-
10TCH Takue cTHxuitHbie 6GencTeus. Ecim
KauMaT U OyneT M3MeHsTheA, TO, Kak
Mbl HazeeMmcs, OH Oyger M3IMEHATHCH
MeutenHo. Hauano saTonnenns noGepe-
*KHH MBI YBHIMM 1O BO3pacTaHHIO KOJIH-
YECTBA BBICOKHX MPHIHBOB H 10 Pa3Mbl-
BaHHIO 6eperos. CaMo noTenneHte K-
MaTa NPOABHTCH B BHAE YuallleHHA BOJIH

Tenjia WiH APYraX aHoMa/Mil noroasl.
Y1066l OOCTHIHYTh 3HAYHTENBLHOrO
YPOBHS M CO3JaTh Cepbe3Hble npobne-
Mbl, MOTENJIEHHE OOMAKHO NPOAOIKATh-
csl, BepoatHo, ner 30—50. 1o mocra-
TOUHBIH CPOK [U1S TOT'O, 4TOOB! MBI MOT-
JIH YCTIETh NPEANPHHATL MepPhl, Hanpas-
JIeHHBIE Ha NPUCOCODIeHNe K H3MEHSAHO-
wefics cpene obuTaHus.

YTo MOXKHO CKa3aTh O Crope, KOTo-
DIl BeOyT cHeUManMCThl NO atMoche-
pe, aKTHBHCTBI IBHXeHHH 3a coxpaHe-
HHe OKpYyXamollueil cpensbl, NOMHTHYEC-
Kue opranmzanunu? Okpyxarwlas cpeaa
noJBepraeTcs BO3AeHCTBHAM CO MHOTHX
ctopoH. IloTennenue knumara — 31O
JIM1b OOHO M3 TaKUX BO3eHCcTBUMH, BO3-
MOXHO Hanbosee CI0XKHOE MO XapakTe-
py. Ecnu Mbi cYMHTaeM, YTO H3IMEHEHHS,
npoMcxonsime B armocdepe, Tpo3sT
ONpefeNeHHbBIMH  HEraTHBHBIMM  T0-
CNIECTBHAMH, Mbl JO/KHBI H3YYHTh 3TH
npobnembl M paspabotaTh pa3yMHbie
NOJMIHTHYECKHE MEpbl [N <JIEUEHHA».
Hepa3ymubiMeu Obisin Obl TONBKO [1BE
KpalHOCTH: YIapHUTBhCA B ANOKAJHIICH-
yecKHe HacTpOeHHus uiH, noaobHo cTpa-
yCy, CMPATATH IO/IOBY B MECOK, 4TOOHI
HMYEro He CAbilUaTh W He BHOETH. Ml
TIPHBBIKITH CYHTATH HALLIE MOKOJIEHHE roO-
pa3no bonee WMCKYLUEHHBIM B PELLIEHHH
npoGsem 1 Kyna Gosnee NpoCBELIEHHBIM
IO CPABHEHHIO C TEMH, KTO XHJT IO HAC.
OnHaKo, NOKa Mbl He HAYYHMCSA CIIOKOR-
HO u BecnipueTpacTHO BpaThes 3a npo-
OnemMbl cOXpaHeHHs OKpyxamoueli cpe-
nbl, He BNiaaas NPH 3TOM B MAHHKY H He
CTPEMACH H3BJIEYb H3 CHTYALHH CHIOMH-
HYTHbBIE 3TOHCTHYECKHE BbITOIbI, Mbl HE
MOJXKEM NPETEeHI0BATE HA TY NECTHYIO
XapaKkTepPHCTHKY, KOTOPYIO HAlle MOKO-
JieHue aano caMmomy cebe.
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T omuveckue manyckpunmoi

OJIBIIOE konuyecTBO 3HAHUN IpEB-
HHX JOLUIO 10 HAC B BHIE CPEOHEBE-
KOBBIX PYKOMMCEH, B KOTOPbIX MOHAXH-
NepenucyHKe, HAHOCA HOBBIM TEKCT Ha
[IpeBHHE TEepraMeHThbl, He MOJIHOCTLIO
YOANsIH NePBOHAYAbHOE COMepXKaHue.
3TH PYKOITHCH — TaK Ha3blBaeMble Ma-
nuMncecThl (0T Tpeu. “OuMILEHHBIR
BHOBB”) — NpPHBJIEKAIOT BHHMAHHE Lie-
TILIX TIOKONEHHH yueHBLIX-QHI0NOroB.
HekoTopbie TEKCTHI OCTAINCh HEPACILIH-
tpoBaHHBEIME H MO ceil aeHb, Haxe c
NPHMEHEHHEM YbTPadHOIeTOBbIX CKa-
HHPYIOLLHX YCTPOHCTB, KOTOPbIE BbICBE-
YHBAKT uepHHNA, COXPAHMBILUHECA B
TOJILE NepPramMenTa, Bbi3biBas ux dioo-
PeCcLEHUMIO.
Ix. Mapuaunn, ¢unonor w3 HUnnm-
HOMcckOoro yHuBepcuTeTa B YpabaHa-
Illamnettne, coBMecTH ynbTpatuoe-

TOBOE CKAHHPOBAHHE ¢ LMOPOBLIMH Me-
TOOAMH YNyYylleHHs H300paxceHus, Ko-
TOpble pa3pabaTeIBAIMCh V1A KOCMHYe-
CKHX nporpamMm. B noasane csoero no-
Ma OH YCTAHOBHI annapartypy, npeaoHa-
3HAYEHHYIO /1/1f BOCCTAHOB/IEHHS PYKO-
nucell roToB, KOTOpLIE npaeuny Uranu-
eii mocne nageHus PuMa ¥ roBopuin Ha
OOHOM M3 TePMAaHCKHX A3bIKOB, HE CO-
XpaHHBLIEeMCA 00 HALUEro BpeMEHH.
MapuaHn HMCIONb3YET CHEUHATBHYIO
BHIEOKaMepy 1UiA npeobpa3oBaHus ynb-
tpaduoneToBbix dororpadui B undpo-
BYIO GOpMY, COCTORILYIO H3 | MJIH. 31€-
MeHTOB H306pakenus, umeroumx 256
creneHeft ApKocTH. 3atem 3Ty HHOOpP-
manuio obpabaTeiBaeT KOMIMBIOTED,
onpeaenser rpanuubl Oyks, ynanser
(OHOBbIE MOMEXH H YCTAHAB/IHBACT He-
obxomuMyI0 ApKocTh. “Bbl He MOBepH-
T€, YTO HHOr 1A NOJIy4aeTCHd, — FOBOPHT
OH. — MBI yHTaeM PYKOITHCH, KOTOpbIE
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HE MOTJIH NPOMHTAaTh PaHbILE, H MOXEM
Tenepb NMeYaTaTh PHCYHKH, KOTOPBIE HE
MOT/Y paHbllle HaneyaTaTb”.

I'nasHoM wesnbio csoeit paborsr Map-
YaH[ BHAHT H3faHue Konull pefxkux ma-
HYCKPHIITOB. OH XO4ET COe/laTh HX O0C-
TYNHBIMH [JI8 CTYOEHTOB H Y4YEHBIX,
npuyeM B hopme, Hanbonee Gnusko co-
OTBETCTBYIOLIEH opuruHany. Mapuaun
M3roTOBUI WPHOT, NOBTOPAIOLIHA MO~
YepK MepenucyYHKa. ITO MO3BONIAET eMy
CO30aBaTh KOMHH, KOTOPbIE BO MHOTHX
OTHOLUEHHSNAX MTPEBOCXOOAT OPHTHHAI.

Takas netasibHOCTL 0cOOEHHO BaXHA
[UIA MOHMMAHHA NMPHYMH, NPHBEOIIHX K
HeNMpaBHIBHON HHTEpnpeTaunu OYKBbI
HIH crioBa. MapuaHln yake BOCCTAHOBHJI
ctpanuuy u3 Codex Argenteus — roTu-
yeckoro “Hosoro 3aBera” — u Hameua-
Tan ee [0JiA HAYYHBIX H HEe TOJIBKO Hay4-
HbIX uenedf. On coenan cebe dyrbonky,
Ha KoTopol n3oOpa)keHa cTpaHHua M3
Codex.

Mapuana MeuTaeT O paclIHpPeHHH
cBOEH MoaBa/IbHON MacTepcKol no pas-
MEpPOB HALHOHAJILHOIO apXxuBa, B KOTO-
poM MOXxHO OydeT aHaIW3UpOBATH M
XpaHUTB B NMAMATH KOMIBLIOTEPOB Ma-
HYCKPHIITHI, NpeACTaBleHHble B uHdpo-
BoM BHIe. B TakomM apxuse OyayT conep-
KaTbCA TaKXe ronorpadHyeckue H30-
OpaxkeHus Haanucell Ha TOTHYECKHX
HanrpoOHeIX riMTax. MoxeT GbITh, OH
6ymer moacoenHHEH K KOMINBIOTEPHON
cetn MnnuHoMccKoro yHHBepcHTETa —
HALUMOHAJIEHOIO CYNEePKOMNBLIOTEPHOIO
uexTpa. Hanuuwe Takoro nmone3Horo H
JIErKOAOCTYIHOIO HCTOMHKKA HHOpMa-
LIMH HE TOJILKO MOMOMKET H3IYYEHHIO HC-
TOPHH CPETHMX BEKOB, HO TaKXe nocny-
JKHT NPOTHBOBECOM TEM Y4eHbIM H BJia-
[enbliaM YacTHBIX KOJNJIeKunit, KoTopblie
“MOHONONH3HPOBAH” GOMbILYIO YacTh
MHPOBBIX MaHYCKDHIITOB.

IMugbazopoewl konokona

bl YACTO mnpencrtaBnseMm cebe

JPEBHHX IPEKOB KaK OTBJICUEHHBIX
MBICITHTENEH, YILUeAMHX OT CYpPOBOH
peanbHocTH B Oonee BO3BBILLIEHHBIH
HHTE/UIeKTyanbHeIl MuUp. 310 Besyc-
JIOBHO CIipaBe//IMBO B OTHOLIeHuH [1na-
TOHA (429—347 rr. 10 H. 3.) H, BO3MOX-
HO B MeHBILIeH cTenenn, ero 6omnee Mosio-
JOro COBPEMEHHHKAa — ApHCTOTENA
(384—322 rr. 0o H. 3.). Ho 3T0ro Hens3s
CKa3aTh O JXHBLLEM ropas/io paHee ruraH-
Te Meicin — [lugarope (570—497 rr.
OO H. 3.).

Xopoiuo H3BecTHBIN N0 cBOMM pabo-
TaM B obnactTi MaTeMaTHKH (B 4acTHO-
ctH, TeopeMe INudaropa, yreepxuaio-
e, 4TO KBAAPAT IMNOTEHY3bI IPAMOY-
rO/ILHOrO TPEYroJIbHHUKA paBeH CyMMe
KBaJpaTOB JBYX APYIHX ero CTOPOH), OH
OB TAK¥Ke BBIAAKOLIHMCH KCIIEPHMEH-
TATOPOM, CO3IABLLKM NEPBYIO HAYUHYIO
nabopaTopHiO B YCTAHOBHBLILHNM NPHYH-

sheg
L
:

Ve udosr uos
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MUDATOP (cnpasa) NpoBOAWUT IKCNEPUMEHTLI C KONOKONAMW MU MONOTKaMK (KOTO-
pble OH B3BelWwVBaeT Ha Becax B NeBow pyke). Mnnioctpauunsa s “Uctopumn 5 Bekos”
puMcKoro asTopa Boauua. boaywn n3o6pasun Takxe u cebn (cnesa) c MOHOXOPAOM
B PyKax. 9TOT My3blKanbsHbIvi MHCTPYMeHT Mudparop, BOIMOXHO, UCMONL30Ban B 3KC-

NepUMEHTAaX Mo aKyCTUKe.

Hbl, OT KOTOPbIX 3aBHCAT BHOpalHOH-
Hble cBOicTRa hu3nyeckux Ten, [Mocnen-
Hee 00b1uHO NpunHckiBaeTca [anunero.

Tax cyuraet A. JJuMaporoHac — npo-
theccop Mexauuku u3 Yumueepcurera Ba-
LUHHITOHA. [luMaporoHac nenaer CBOH
BbIBONIb!, H3JIOXKEHHbIE MM B XKYpHase
“Journal of Sound and Vibration”, Ha oc-
HOBaHHH H3Y4YEHHA TPYAOB PHMCKOIO HC-
Topuka Boauns (480—524 rr. H. 3.). Xo0-
T8 Bosuuit xun #a 1000 ner nozxe Ilu-
tdharopa, OH, BEPOATHO, HMEJT JAOCTYM K
HEKOTOpBIM paboTaM NocaenHero, KOTo-
phie, no cnosam [lumaporoHaca, Tenepb
yTepsaHbl OeapoaBpaTHo. OnHcaHus Ku3-
unepesaTensHocTH [udaropa, coenanubie
Bo3umeM, OTYAacTH NOATBEPXKOAIOTCH
OPYTHMH aHTHYHBIMH ABTOPaMH, TaKH-
MH, kak Butpyswuii (I B. 1o H. 3.), Teon
Cmupnuitickuit (II B. H. 3.) u INpoxnwmii
Jluumit (V B. H. 3.).

CornacHo 3THM H OpYrHM aBTOpaM,
IMudarop poawncs ¥ BeIPOC Ha rpeve-
CKOM ocTpoBe CaMoc, HO mpoXxun 60/b-
LUYIO YacTh XH3HU B KpoTOHe — ropo-
ne Ha tore Uranuu. Kak yxaseisaet [Iu-
MaporoHac, TaM OH OCHOBaJI LIKOMY, Ky-
[a OTNpaBjsA/iH YYHWTLCH CBOHX HeTell
BoraTtsie ropoxane. 1 uMeHHO TaM, 1o
yrBepxxaenuto Boauus, [Nudaropy npu-
LA B FOJIOBY MBIC/Tb 3aHATLCA HCCTIEN0-
BaHHeM TIpHPONbLI BHOpALMH.

Onnaxabl, NPOXOOs MHMO KY3Heu-
HBIX MACTEPCKHX, OH YOHBHJICH, 4TO MO-
JIOTHI PA3HBIX KY3HELOB 3BEHAT HA pa3-
Hoit BeicoTe. Indarop peinsn, 4T0 Bbi-
COTa 3BYKA 3aBHCHMT OT CHJIbI yaapa Mo-
7I0Ta ¥, TaKUM 06pa3oM, OT CHIIbI TOTO
HJTH WHOTO Ky3Heua. [151s IpoBepKH CBO-

el runoTe3s! OH nonpocun pabouux no-
MeHATBCA MojotamMH. K ero ynousne-
HHIO, MOJIOTHI 3BEHE/TH HA OOHOH u TOH
JKe BbICOTE, JaXke KOrma MMH CTYYaIH
pa3sHble Ky3Hewsl.

3atem, cornacio Bosumio, ITudarop
HanpaBHJICs OOMOH M CTasl NPOBOANTh
pansHellKe 3KCNePHMEHTBI — € KOJIO-
KOJIaMH, CBHDE/IAMH, CTPYHAMH H TJH-
HAHBIMH cocygdamMd. OH mnocTpoun
MOHOXOpO — OOHOCTPYHHBIA MY3bl-
Ka/lbHbIH HHCTPYMEHT, KOTOpbIH Hc-
MOJB30BaN /1A H3YYEHHS TIPUPOALI 3BY-
ka. Takum o6pa3zom, no cinosam [duma-
poronaca, noM Iudaropa Gein npespa-
1LIeH B HACTOALLYIO n1abopaTopHIO.

B KOHLE KOHLOB, Kak nuiueT Bos3umit,
INudarop NMoHAI,YTO BLICOTA, HA KOTO-
poil 3BeHnT Kakoi-nubo npenmMer, — H,
cieIOBaTeNbHO, YacTOTa BHUOpauHu —
3aBHCHT HE OT CHJTbI, C KOTOPO# M0 HeMy
yOoapAioT, a OT BHYTPEHHMX CBONHCTB
npenMeTra: MaTepHana, W3 KOTOPOro OH
clenaH, pa3Mepa, Beca, [UTHHEI H, B CJTy-
yae CTPYHBI, OT BHYTPEHHEr 0 Hanpsixe-
uus. ITo cnopam Jdumaporosnaca, I'anm-
ne#t criyeTs 2 ThIC. 1T, paboTas ¢ MaAT-
HHKOM H JPYTHMH HHCTPYMEHTAaMH, 3a-
HOBO YCTAHOBHJI 3TH )K€ caMble NIPHHLIK-
Mbl M CHUCKAN C/aBy MEPBOOTKPbIBA-
Tens.

B pesyneTaTe CBOHMX HcclenoBaHHH
JluMaporoHac npuiuen K BbIBOOY, 4TO
NMOYMTH Ka)XkKaoe HaydYHoe “OTKpbiTHe”
HMeeT nipeueneHT: xots [Mudarop Oein,
NO-BHOHMOMY, TEPBBIM, KTO AOKAa3aj
TeOpeMY, HOCALLYIO €ro HM#A, BABHIIOHS-
HE 3a00JIr0 /10 HEro 3HAJIH H HCNONb30-
Ba/IH 3TO MaTeMaTHYECKOE MPaBHIIO.
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I OMeO3UCHBIE I'eHbI
U IIJIaH CTPOEHMUS Telia
YV IO3BOHOYHBIX KUBOTHBIX

Popma Tena onpegensieTrcs CeMencTBOM POLCTBEHHbIX MeHOB.
lMog nx gevictenem Teno ambpuoHa nogpasfensercs
BfoONb nepegHe-3afHen o0CHU Ha KNeToYHsble rnons,
KOTOpPbIe NnpeBpalyaloTcsa B KOHEYHOCTH
M gpyrue cTpyKTypbl B3pOCNOro opraHnuama

344U M. E POBEPTUC, TMMUEPMO ONUBEP, KPUCTODEP B.E. PAUT

TUIONOTBOPEHHAS sfuexner-
Olca BbITIAOWT FOMOreHHO#, a 3a-

TEM H3 HEEC B XO€ KTIETOYHbIX €~
JieHHt TocTeneHHO GOpPMHpyeTcs 3IM-
OpHOH, TENO KOTOPOro COCTOHT M3 KO-
JKM, MBI, HEPBOB H JPYrux TKaHefl,
Onuako obumit niaH cTpoeHHs, KOTO-
puiff onpenenseT IJIaBHbIE 4acTH Te-
na — TONOBY, TYJNOBHLIE, XBOCT H
Ap., — OHKCHPYETCH 3a10ro A0 TOro,
Kak GONBIIMHCTBO KNETOK Tejla HauHuHa-
eT creuHanu3upoBaThed. Cnenys 3ToMy
nJjady, HOeHTH4YHbIE HA NepBbIA B3rnfa
KOMOMHALMK TKaHel obpa3yloT 4eTkKo
pa3sHuMMbIE AHATOMHYECKHE CTPYKTY-
Pbi, HANIPUMEP PYKH H HOTH.

B nocnenHee BpeMs HOCTHIHYThI 3Ha-
YHTE/IbHbIE YCeXH B paclin(poBke Me-
XaHW3MOB, YNPaBNAKILUHX 3THM Kalae-
LUHMCA NpeXxae TAHHCTBEHHBIM MNMPOLEC-
coM. Bnaronaps cTpeMHTENnBLHOMY pas-
BHTHIO METOIOB MOJIEKYSPHO# Buono-
M yoanoch BBIOENHTH H OXapakTepH-
30BaTh reHsl, obecneunsarouie Beibop
NyTH Pa3BHTHA B NPOLIECce CTAHOBJIEHHSA
nnasa ctpoenus Tena. I[lpu aToM Kimo-
YeByK POJIb UrpaeT ceMelcTBO TeHOB,
KOTOpPbIE€ HA3BLIBAKOTCH TOMEO3IHCHBIMH,
OHH OCYLUECTBNAKOT TOApa3aelieHHe
paHHero ’MOpHOHa Ha K/IeTOYHbIE NOJifA,
KOoTOpble 006nanaiT CrnocoBHOCThIO
Pa3BHBATBCA B ONpPENE/IEHHBIE TKaHH H
OpraHsl.

y}]a‘lﬂblM IIpHMEPOM CTAHOBJIEHHA
dopmMbl Tena y NMO3BOHOMHBIX KHBOT-
HBIX CJIY)KHT pa3BHTHE I‘O)I(HO-adeHKaH-
CKOW wMOpLeBOH nsrylwikn Xenopus
laevis. ItoT BUA ABNAETCH u3NOOnen-
HbIM ODBEKTOM COBPEMEHHON 3MOpHO-
JIOTHH, MNMOCKOJBKY cCaMKH MOIYT B NTHO-
60e BpemMa roza OTKIAOLIBATE MO MO-
TOPBI TbICAYH KPYNHBIX SHL, KOTOpbIie
JIErKO OIU1I0A0TBOPAKTCA. Bee no3eo-
HOYHBIE Pa3BHBAKOTCA CXOIHBLIM 06pa-
30M, [IO3TOMY MHOTHE MeXaHH3Mbl PaH-
Hero 3MOpHoreHesa NATYLIKH CBONCT-

BEHHBI Take peibaM, KypaM, HeloBeKy
H LPYIHM KHBOTHBIM.

PanHee pa3BuTHE MNOpa)kaeT cpoeit
6wicTpoToit. TMpuGNH3UTENBHO uYepes
90 MHH mnOCNEe ONNOZOTBOPEHMSA AMLe-
K/IeTKa IUNOPLUEBOH NATYIIKH JEUTCH, H
BO3IHHKAKOT [BE KIIETKH. 3a'reM KIIE€TKH
[EeNsATCA CHHXPOHHO Kakabie 30 MuH o0
TEX NMOpP, NOKa HX YHC/IO HE JNOCTHIHET
4 teic. Ha 3TO# craaum, Ha3plBaeMoit
cpenneit Gnactynofi, 3MOpHOH uMeeT
dopmy nonoi chepel. Ilpn paccMmaTpu-
BaHHH HEBOOPYMXEHHBIM TIJ1A30M BCe
KJIETKH Ka)KyTCs OIMHAKOBLIMH, OOHAKO
cyabba HEKOTODLIX M3 HHX, Pacnojio-
JKeHHbIX B 0051acTH 3KBaTOpa cpeaHeif
6nacTynel, yKe npenonpeseneHa — OHH
CTAHYT CJIOEM KJIETOK, KOTOPBIH Ha3bl-
BaeTCcA Mezonepmoit. Obpa3oBaHue Me-
300€pMbl  HHAYUHPYETCs GenKkoBbIMH
dakTOopaMH pOCTa, KOTOPBLIE BEIAENS-
10TCcA GONBIIMMHE COOePKaIMMH MHOTO
KENTKA KNETKAMH, PAcnoNnoXeHHbIMH ¥
HHXXHEro nosioca 3MGpHoHa.

B xopme npoiecca, KOTOPBLIA NMOMYYHT
Ha3BaHME racTPYJALUUH, BECh CJI0 Me30-
NepMBbl NepeMelllaeTcs BHYTPb 3MOpuo-
Ha. K koHuy ractpynsuun GopMupyroT-
CSl TPH CJIOfl, HETKO Pa3IHYaroLMecs 1o
CBOHM MMOTEHUHAM — ME304epMa, 3HTO-
nepma  3ktonepMa. bonbiuas yacTh Te-
na obpasyercs M3 Me30depMbl, B TOM
qHC/ie IMO3BOHOYHBIR ¢TON6, MbILLbI,
KOCTH M CTEHKA Tena. DHToaepMa naer
HaYa10 3NHTENHANEHOMY CNTOK) TKAaHH,
BBICTHNAKLLIEMY DH[HCB&DHTCJ’II:HMH
TPAaKT, a TaKKe Pa3NH4HbIe OPrafbl, B
TOM YMCIIE JIeTKHe, [TeYeHb H TIOKeITy-
JOOYHYIO Kejely. IJKTomepma mnpeBpa-
LHIAETCA B KOXKY H HEPBHYHO CHCTEMY.

Pa3sHTHE HEPBHOM CHCTEMBbI H3 3KTO-
OeEpMBl MPOHCXOOHT B OTBET Ha XHMH-
YeCKHEe CHTHaJIbl, [IOCTYNAaloUIHe H3 No-
nexauell Me3onepMmel. ITH CHTHAMbI
MHAYUHPYIOT YTOJIUEHHE YacTH 3IKTO-
nepMbl ¢ 0OpazoBaHHEM CTPYKTYpPbI, Ha-
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3biBaeMOl HepBHOH nnacTHHKOH. (3ta
cTaaus 3MOPHOHANLHOrO Pa3BHTHA Ha-
3bIBaeTCA Helpysoii.) 3aTeM Kpas Heps-
HOM nmacTHHKH cOnmxaroTcs apyr c
OPYroM, a €€ CepeHHa MOTPYXaeTcs B
Teno 3MOpuona. B KOHLE KOHLOB Kpas
CcUBaKTCA W 06pasyeTca HepBHaA TPYD-
Ka, KOTOpas CNyXHT OCHOBOH roJIOBHO-
ro ¥ CNHHHOIO MO3ra.

ocH 3MOpHOHa (OT ro/ioBEI K XBOC-
TY) — 3TO Ba)KHAA BEXa B Pa3BHTHH, TaK
KaKk B pe3ylbTaTe BO3HHKaeT riiaBHas
JIHHHA, BIONbL KOTOpPOH no3asee paiBH-
BalOTCA CTPYKTYpPHI OpraHusma. P. Xap-
pHcoH 13 VlebeKoro yHHBEPCHTETA Nep-
BbIM MOKasan, 4TO 3M5pHOHaJ1!:HLIe
KJIEeTKH KOMMHTHDPYIOTCA NO nyTH o6-
pa30BaBMA KOHEMHOCTEH H NPYrHX aHa-
TOMHYECKHX CTPYKTYD BCKOpPE nocne 3a-
Bepiuenns ractynsuuu. B 1918 r. Xap-

HETEPMHHAMHH nepeHe-3aaHen

PHCOH mepecainy KyCOuKH HOKOBBIX
Y4acTKOB  Me€3o0aepMel M3 OOHMX
uelipyn B apyrue.Ecniu npu 3TOM

TpaHCIUIAHTAT ObiM BIAT W3 ONpeaeNneH-
Hoit 06nacTH Tena Helipynbl-AOHOPa, TO
Yy PEeLHIHEHTd M3 HEero Bceraa pa3BHBa-
Jack JONOJIHUTENbHAA NEPEeaHAA KOHEeY-
HOCThL. XappHCOH cienajn BBIBOA, 4YTO
XOTH Me30OepMa y 3THX BMGDHOHOB CO-
CTOANIA H3 BHELIHE HEOTIHYHMBIX OPYT
OT Apyra KJIeTOK, 3TH KNETKH Y¥XKe
KakKHMM-TO 06pa3oM «3HaM», KAaKoH yac-
TH TEJla OHH NPHHAIJIEXKAT.

XappHCOH 3aMETHJI, YTO, OdXKe eciiM
ynanuTh y 3MOpHOHA BCHO ME30[EpPMY,
KOTOpas B HOpMe 00pasyeT nepeaHior
KOHEYHOCTh, OHa BCE-TAKH MOMKET Bbi-
pacTH. 3TOT GakT OH OOBACHHUN, Mpel-
NOJOMXKHUB, 4TO OKpYXawowas obnacThb
MeE30OepMBl TAKMKE obnanaeT NOTEHUH-
anbHOM cNOCOBHOCT IO HHAYUHPOBATS H
obecrneyHBaTh POCT KOHEYHOCTH. Takue
LIMPOKHE YHACTKH, MOTEHLHANBHO CNO-
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cobHble K QOPMHPOBAHMIO ONpeNesneH-
HBIX CTPYKTYp, TONYYHIH Ha3BaHHE
MopdoreHeTHyecKux noneft.

Mo cTtonam XappHcoHa MHOTHE HC-
C/IeIOBATEH TPOBOAMIN IKCIIEPHMEH-
Thbl IO TPAHCIUIAHTAUWH Ha 3MOpHOHaX
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aMopubuit. ITH MccrenoBaHHA NOKa3a-
JIH, 4TO MMEHHO Me30[epPMa Onpenens-
eT, Kakoli KkoHell 3MOpHOHA CTaHeT ro-
noBo#t, a Kakoil — xBocToM. beina co-
CTaB/ieHa KapTa Me30[depMbl HeHpynbl
amdubuit, T. e. ee pazneneHHe Ha MOp-

cdoreseTHyeckne mosns, COOTBETCTBYIO-

| LiMe paay opraHosB — xabpam, Ganance-

pam (3TO CTPYKTYPbl, NO3BOAAIOLIHE
YAEPXHBATh TEN0 B HYXKHOM MNONOMKe-
HHH), ylIaM, NEpPefHHM KOHEYHOCTHM,
3a[IHHM KOHEYHOCTAM, XBOCTY H T. [.

FTOMEOSUCHBLIE MEHbI ynpaBnsioT passMTUEM y cambix pas-
HbIX MWBOTHBIX — W Yy nnofoson Mywku Drosophila
melanogaster, n y mbiwn. TU reHsl 06ECNEYUBAIOT pasfene-
HWe Tena amMGpuoHa BAONb NepefHe-3afiHel OCK Ha NONOCKLI C
pasnuuHbIMM NOTEHLUMAMKW pasBuTUR. PacnonoeHue romeo-
3MCHOIMO reHa B XpPOMOCOME CBA3aHO C TEM, B KAKOM y4acTKe Te-
na OH 3KCNPEeCcCUPYETCH: YeM «rpasees No XPoMOCcoMe, TeM
Gnuvxe K nepegHeMy KOHLUyY Tena 30Ha aKkcnpeccuu rewa, Mo-

BUAMMOMY, BCE FOMEO3MCHBIE reHb! MMEeIoT 001 ee 3BONIOLMOH-
HOE NPOMCXOXKAEeHMe. Ha 3TOM CxeMe POLCTBEHHbIE FOMEO3NC-
Hbl€ reHbl APo30Unkl ¥ MbIWK, 8 TAKXKE YacTu Tena, hopmu-
POBAHWEM KOTOPLIX OHW YNPaBNRAIOT, OKPaWeHbl OfWHAKOBO.
BepofATHO, MexaHW3M onpefjeneHWs OTHOCMTENLHOro pacno-
NOXEHWA FONOBLI, TYNOBMILA U XBOCTA, pa3 BO3HUKHYB B XOfe
3BONIOLMM, B AanbHeRWwem nus Moguduuvposancs.
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B npenenax paHHoro mopdoreHeTH-
4ecKOro NoJis cnocoGHOCTE Kk 06pa3zopa-
HHIO OpraHa mnoCTeNeHHO H3MEHSeTCs.
[MoaTOMY BO3HHKIO TIPEAIONOMKEHHE,
YTO Kaxmnoe MopdoreHeTHYecKoe nose
COAEPXHT TrpagHeHT HHHOpPMaLHH,
onpenensiolled pa3puTHe oprana. Kak
CTaHeT ACHO U3 nanbHeliero, neficTeue
3ITHX IPAHEHTOB TECHO CBA3aHO C Xa-
PakTepOM 3KCIIPECCHH ONpene/eHHBIX
HabopOoB reHoB.

E3AIOJITO nepen OKOHYaHHEM

BTOpPO# MHPOBOH BOHHBI B HCCle-
JOBaHMAX CTAHOBJ/IEHHH NJIAHA CTPOCHHUSA
TEJ1a H3YUYEHHE BJIMSHHUA Me301ePMBEI ITy-
TEM TPaHCIUIaHTauMH ¥y amMoubnit cMe-
HHJIOCh TE€HETHYECKHMHM MeToaaMH. B
1948 r. 2. JIbtonc u3 Kanudopruiickoro
TEXHOJIOHYECKOIo MHCTHTYTa Hauyan
CBOH YIOMBHTENbHbIA MO NPOHHUATENb-
HOCTH aHAJIH3 TOMEO3HCHBIX MyTalHil y
nnonoeoit mywks Drosophila melano-
gaster (374 paboThl OH NPOAOIKAET MO
celt nens). Ilpy roMeo3IHCHBIX MyTaLIHAX
BMeCTO TOH HIH HHOH yacTH Tena BO3-
HHKaeT CTPYKTYpa, KOoTOpas B HOpMe
pacnonaraeTcs B Apyrom mecte. Hanpu-
Mep, MyXH ¢ MyTauueit bithorax smecTo

TanToB Antennapedia Ha MecTe aHTeHH
pacTeT AOMOJHHUTENbLHAA Napa HOT.

JIBIOHC yCTAHOBHII, YTO TOMEO3HCHbBIE
M3MEHEHH MOryT ObiTb 00ycCNOBNEHbBI
MyTauHel B OOHOM IeHe, XOTHA A pas-
BHTHS HENMPABHIBHO PacnoioxeHHo
HOTH W/TH Kpblyia TpebyeTcs akTHBHOCTD
coTeH reqos. JIoruuHo 6b1710 Npeanosno-
KHTh, UTO TaKHE MYTAllMH 3aTparvBa-
IOT PEryaaTOpHbIE TeHbl, KOTOpbie
YNPaBAAKOT NEATENbHOCTEIO Bonbiuoro
YHC/ia NOAYHHEHHBIX KM FEHOB.

Kak TONneKO HccnenosaTenyd ¢ Mo-
MOILbIO TEHHON HHMKEHEPHH NOJY4YHIIH
BO3MOXHOCTb BhIIENsTh reHbl, B 00na-
CTH H3Y4EHHs TOMEO3HCHBIX F'EHOB Haya-
NOck OCTPOE copeBHOBaHwe. B Hauane
80-x ronos [1. Xorueccy u V. Bennepy
u3 Ctandopackoro yHHBepcHTETa Briep-
Bble yOanock BeinenHTh rensl Ultra-
bithorax, Abdominal-A wAbdominal-B
3 xomiutekca Bithorax. B. Tepuur u
P. IN'apbep u3 Buouentpa ba3zensckoro
yHHBepcuTeTa, a Takke M. Ckort u
T. Kaybman u3 YuupepcuTeTa wut. Un-
[HaHa BBIIENHIH TeHbl KOMMeKca An-
tennapedia, B ToM uncne Labial, Pro-
boscapedia, Deformed w Antennapedia .

BaxHeililuee OTKpbITHE OBLIO COENAHO

OIHOIt napbl KPLINbEB HMEIOT aBe; YMY- B 1983 r. T'epHHroM COBMECTHO C
OnNNOJAOTBOPEHHAR 2-KNETOYHBLIA 3MBPUOH
AWLIEKNETKA b (90 MU H) C
AHUMANBHBIN
nonoc

CPE[IHSIA BNACTYA

(4 TblC. KNETOK, 7 Y)

V. MakrunaucoM. Oxm oOHapyXunu,
4yTO renAntennapedia conepXHT nocne-
nosatenbHocTh [AHK, xoTopas nmeer-
CH TAKIKE B APYrOM IréHe U3 Yyucjia ynpae-
naowHx paiBuTHeM. (Ecnu B pajHbix
reHax BCTPeYalTCs CXOOHBIE NMOCeno-
BAaTE/bHOCTH, HX HA3bIBAIOT KOHCEPBa-
THBHBIMH.) TIOCKONBKY KOHCEpBAaTHB-
Hble mocnemoBatensHocTH JHK cno-
cobGubl rubpuau3oBaTheA, T. €. CBA3bI-
BaTbCA OPYT C APYIrOM, MOXHO HOMe-
THTh PaJgHOAKTHBHBIM H30TONOM KOH-
CEePBATHBHYHO MNOCJIENOBATENBHOCTL H3
KaKoro-To rena, Hanpumep Anfenna-
pedia , ¥ UCTIONB3OBATH €€ B KauecTse
30HIa 1A 0DHAPYXEHHS APYTHX r€HOB,
coOepXallluX CXOAHbIe y4acTKH. TakuMm
crnocobom I'epuHr # MakriyHHHC CyMeH
suinenuTe renwi Ultrabithorax, De-
Jormed w napyrHe romMeo3’HcHbi€ TEHbI.
KoncepatuBnbift yuactok JHK 6bin
He3aBHCHMO BhisBieH CkoTTOM, pabo-
TaBwmuM B KojiopanckoM yHHBEpCHTETE
B Boynnepe.

Kak noxaszan Maxr#HHuc, y ApYrux
0ecno3BOHOYHBIX — TAKHX, KAK MHOTO-
HOYKH H 3eM/IAHBIE YEPBH, — OT KOTO-
PBIX, KaK Nnpeanoiaraercs, MPOH30LLUTH
HACEKOMBIE, TOXE €CTh 3TOT KOHCEPBa-
THuBHBIH yuacTok [JIHK. OueBnano, mMo-

nonocTb
BNACTOLIENA

! !
3KTOAEPMA

PAHHAA FACTPYNA
d (20 ThIC. KNETOK, 9 Y)

BEFETATUBHbIN ME30OEPMA
nontoc BNACTONOP
f PAHHAR HEAPYNA g PAHHAA HEWPYNA h J%ﬂcﬂﬂ HEoﬁpynA f Tt?nr?:q(gwl_ggcn
. KNETOK, 20 Y) BbINY
HEPBHAS HEPBHAS 3AMBIKAIOUARCS ¢
MNACTHHKA MNACTUHKA HEPBHAR TPYEKA (aogort?gﬂgg%&
3 CYT)

NMNAH CTPOEHMSA TENA Y MNO3BOHOYHbLIX XXWBOTHbIX,
KaK 3To MoKasaHo Ha NPUMEpe WNopLueBor NArywKu Xenopus
laevis, yctaHaBnueaeTcs 6narofgaps o6pa3oBaHuIo U nepeme-
WEHWIO KNETOYHLIX CNOEB B PE3yneTaTe XMMHUYECKOM MHAYK-
umu. lNperepnes pag ObICTPbLIX KNETOYHLIX AeneHwvn (a—c),
ONNOAOTBOPEHHAA ANLEKNETKA NpespallaeTcA B nonyio cde-
Py, CTéHKa KOTOPOW COCTOMT M3 KneToK. KpynHeie cogepxa-
Wue MHOrro XXeNnTKa KNneTky, PacnonoXXeHHsle y BeretTaTMeHoro

nonioca aM6puoHa, BLIAENAIOT GENKOBbLIE (hakTopbl pOCTa, KO-
TOPbIE MHAYLMPYIOT NPEBpPaleHue KNeToK, PacronoXeHHbIX
Haji HUMK, B cnon Mesogepmel (cuHuit). Mesogepma urpaer
KNIOYEBYI0 PONk B ONPefeneHry nepegHe-safHen NnonapHoCcTY
ambpuoHa. Eule Ba cnon KNneTok — akTofepma (kopuyHesasn )
W 3HTOAEepma (KenTas) — obpa3syloTCR B NPOLUEcce racTpyns-
LK, B XOf4e KOTOPOK Mesofepma nepeMeliaeTca BHyTPb aM-
G6puona ([d—e ). Ha cTagum Herpynel (f—g ) mesogepma UHAy-
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TPAHCIMNAHTAT
ME3OJEPMbI

a SMBPUOH-AOHOP

%

HEPBHAHA

CKNAQKA BW/ CEOKY

NONE NEPEQHEW
KOHEYHOCTH

~ MNONE 3AQHEW
. KOHEYHOCTH

NONE XABP

NIeKynApHas CTPYKTYpa reHOB, YNpasis-
FOLHX 3MOpDHOHANBLHBEIM Ppa3BHTHEM,
cxonHa. KoHcepBaTHBHBIH y4acTOK B ro-
ME03HMCHBIX I€HaX MOy4YH/1 Ha3BaHHe ro-
meobokc.

lomeobokc xoaupyeT mocneaosa-
TeNnsHOCTh U3 60 aMHHOKHCIOT, KOTO-
pas oueHb CXOOHA y 6eKOB — NpOOyK-

NO3AHAA FACTPYNA
(12 Y)

e

PAHHARA
HEPBHAR
MNACTUHKA

BNACTONOP

B3POCTIAS
NArYIWKA
(2 MEC)

UMPYeT npespaueHne yactu 3KToAep-
Mbl B HEPBHYIO NMNAcTUHKY (kpacHas ). Ha
nonepeyHom paspeae (h—i) BuAaHoO, 4TO
HEPBHAA nNnacTMHKa 3aMbIKaeTcA B
TPYGKy, U3 KOTOPOWM 00OpPa3yloTca CNWH-
HOW 1 FOMIOBHOW MO3r B3POCNOro XWBOT-
Horo ().

SOMEPWUOH-PELIWNKUEHT b

NONE XBOCTA

Typ (c).

TOB DONBIIHHCTBA rOMEO3HCHBIX MeHOB.
B coctaBe Oenka 3Ta nocnenoBaTelb-
HOCTb Ha3bIBaeTcH roMeonomeHom. Ee
hYHKLUMA 3aKTHOYAETCHA B TOM, YTODBI y3-
HABaTh crieumbHYecKHe NOCIea0BaTeNb-
HOCTH B reHax, KOTOPbI€ PeryTupyIoTCH
rOMEO3HCHbIMH T€HAMH, M CBA3BIBATHLCA
¢ HEMH (cM. cTtaTeio: B. epunr, Mone-
KYJIADHBLIE OCHOBBLI Pa3BHTHA, «B Mupe
Haykmn», 1985, Ne 12).

B nonunenTHAHONR uen# romMeonome-
Ha YETHIPE YYacTKa, HMEIOLIHX CTPYKTY-
DY a-CNIHPAIH; OAMH K3 HHX obecneuuBa-
€T y3HaBaHue crienupuyeckoit mocneao-
satensHocTH JHK. 3TOoT ydacTok no-
YTH OAWHAKOB Y pa3Hbix 6enkos, ¥ noTo-
My Bce Denkm, comepxaillue romMeono-
MEH, CBA3IBIBAKOTCH C JOBOJIBHO CXOOHBI-
MH nocnenopatensHocTaME [THK. B pe-
3yNbTAaTE CBA3LIBAHHA Takux Oenxos ¢
COOTBETCTBYIOIMMH TOC/IEAOBATEb-
HocTamu [HK akTuBHpyeTca MM no-
NaBNAETCA IKCIPECCHA TEeHOB, MNOMYH-
HEHHBIX TOMEO3IHCHBIM I'eHaM.

AIIM wmccnenosanus romeobokca

Havanuck B 1983 r., xorna B Buo-
uenTpe B balene oaun U3 aBTopos (e
PobepTuc) paboran B nabGopaTopun,
pacrnionarasiefics Ha OOHOM 3TaxXe c fa-
6opaTtopueit lepurra. HexoTopoe Bpe-
M Mbl 3@HHMANHCL HCCNENOBAHHAMH
pa3sutus Xenopus laevis (cM. cTaThbio:
Gene Transplantation and the Analysis
of Development, by Eddy M. De Rober-
tis and J.B. Gurdon; “Scientific
American”, December, 1979). Ilox Bre-
yaT/ieHUEM YCMEXOB B M3Y4eHHH OP030-
(GHNB HAM CTANM0 ACHO, YTO eciid CTa-
BHTBH ceDe Liensio cTomNb Xe riayboko pa-
300paThcAd B pPa3BUTHH NO3BOHOYHBIX,
Hano HalTH y HuX moaobHbie peryns-
TODHBIE TEHBI.

OnaHaxko Ha 3TOM NYTH HENPEOAOJIH-
MBIM MPENATCTBHEM Ka3aloch OTCYTCT-
BHE OAHHBIX N0 TeHeTHKe asrywku. U
XOTs TeHeTHKa MbIluM Obina H3yyeHa

BANAHCEP

AOMONHUTENBHAS
NEPEQHAS
KOHEYHOCTb

MKABPBI

NEPEAHAA
KOHE4YHOCTb

TPAHCNNAHTATb| Me3sonepMbl MHAYLMPYIOT oBpa-
30BaHWe AONONHUTENbHbIX KOHEYHOCTeN UK opra-
HOB. Hanpumep, ecnv nepecaguTs  y4yacTOK Me3o-
AepMbi 13 obnacTv Oyayuen nepegHen KOHEYHOCTU
(&) oT ogHOro aMBpUoHa Ha cTagMK HeRpynbI Aapy-
rOMy, y SMOp1OHa-peyUnueHTa BbIpacTaeT 4ONoNHU-
TénbHasn nepefHAN KOHEYHOCTL (b). MyTem Takmx aK-
CNepUMeHTOB YCTaHOBNEHbI
nons, ONpefensiolme passuTne pasnuyHbIX CTpyK-

MopdoreHeTUuYecKue

IOCTATOYHO OCHOBATENbHO, PeanbHbIX
KaHIHOATOB Ha POk PEryasTOPHBIX re-
HOB 3MbOpHOreHe3a He HAXOOHIOCh.

Mbl pemmmnu mnpopenaTrs 3IKCNEPH-
MEHT, KOTODLI NpencTaBislicA — Mo
KpafiHefi Mepe B TO BpeMS — OOBOIIBHO
HEPa3yMHBIM: nonpoboBaTh BbIAEIHTL
u3 JHK narywku res, nono6Heifl reny
Antennapedia , ucnonb3ys 3ouHObl Ie-
puHra ¥ MakruHeuca, conepaulue ro-
meoboxc npozodunsl. Beino mano oc-
HOBaHHH paccunThIBaTh, 4TO B [IHK ns-
TYIIKH HMEETCHA ~Tako# reH WM 4uTOo y
OBYX BHMIOB )XHBOTHBIX, 3BOJIIOLIHOHHO
BECbMA [ajieKHX ApPYT OT Apyra, TNeHbl
CTPYKTYPHO cXoaHbl. TeM He MeHee MBI
nonarand, ¥TO MONbITATHLCA CTOHT, XO-
TA HEKOTOPBIC HALLH KOJIJIETH CKENTHYE-
CKHM OLIEHHBAIH OCYLIECTBUMOCThL TaKO-
ro 3KCNEepHMEHTAa M [ABOE COTPYOHHKOB
[aXke OTKa3aJIMCh TPHHUMATL B HEM yua-
cTHe.

A BCKOpe Mbl OTMedanH ycnex 6yTei-
Ko# wamnasckoro. Ilepesift ke onsiT,
nocTaeneHHbI# npu yuacTun A, Kappa-
c¢Ko, paboraBuiero B Haiel nabopato-
PHH NOC/IE 3aIHTBI JOKTOPCKOM nuccep-
Talli{, OKa3alcA YAAYHBIM: YOAIOCh
BbIIE/IHTh TE€H JIATYLIKH, KOTOPBLIH Te-
neps HaswiBaeTcs X/Hbox . Tpu aua-
JIM3€ €ero HYKIeoTHOHOH mnocienoBa-
TENLHOCTH MOATBEPANIOCH, YTO B HEM
uMeeTcs romeobokc. ITo ybenuTensHo
CBHAETEMLCTBOBANO B NONbL3Y TOTO, 4TO
HaKOHell Yy MO3BOHOYHOrO J>XMBOTHOTO
HMOeHTHOHUHPOBAH I'eH, HEMOCPEeNCTBEH-
HO YNPaBafoLUHR pa3BHTHEM.

Toroa Mbl H BOOOPa3HTh HE MOIJIH,
YTO TOJNBLKO Yepe3 1eCThb JieT HHTEHCHB-
Holt paboTbl MHOrHX nabopaTopu#t Oy-
netr aeHCTBHTENbHO NOKa3aHO, YTO re-
Hbl, coOepwale romMeobokc, Heno-
CPECTBEHHO Y4acTBYIOT B Pperyjiauuu
Pa3BUTHA y NO3BOHOYHBIX. OOHaKoO nep-
Bbi€ YCTIEXH B H3Y4EHHH MJIEKONTHTAFOLLMX
Obinu nocTHrHyTHl OBIcTpO. @. Panan
u3 Mlensckoro yamsepcuteTa (KOTOpPHIH
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BENKW, COAEPXALME TOMEOJOMEH, censkiBaioTcs ¢ [IHK u Takum oBpasom pe-
rynupyioT 3KCNpeccuio reHoB, B Monekyne Takoro 6enka UMeeTCcs BapuabenbHbli
Y4YacTOK, KOTOPbIA ¥ onpefjenseT cneynuueckyio akTMBHOCTe 6enKka, ManeHbKun
WapHUPHbIA y4acTOK M rOMeO[OMEeH, npefcTasBnsioWuiA coloi nocnegoBaTenk-
HOCTb M3 80 aMMHOKMCNOT, O4€Hb CXOAHYI0 Y BCeX BenKOB 3TOWM rpynnkl. AMUHOKUC-
noTHaA nocnepgoBaTenLHOCTL FNOMEOoJOMeHa KOAWPYeTCA NOCNefOBATENbHOCTEIO
AHK, HasbiBaeMor roMeoBoOKCOM, BXOAALEeR B COCTaB COOTBETCTRYOLEro reHa. B
romeofomMeHe 4 a-crimpanbHbix ydacTka (1 — 4), 0iWH 13 KOToPbIX (KpacHbii) yaHaeT
cneuuchuyeckyio nocnegosatenbHocTh [JHK B reHe-MUWEHN U CBA3LIBAETCH C HeM.

paboran rorna B BuouenTpe B ba3ene) u
I1. I'procc u3 MHCTUTYTA IKCNEepHUMEH-
TanbHOI MeaHuIHHBI UM. Makca [Mnanka
B 'eTTHHreHe BBIACIHIH PAA COmepxXa-
LHX roMeoboKc reHoB MpliuH, a [1. Bol-
unHenn U3 Heanonbckoro ynusepcuTe-
Ta ODOHAPYXHJI TAKHE FeHBI Y YeNIOBeKa.
AMHHOKHC/IOTHBIE TIOCIE10BATEIBHO-
cTH GenkoB, KOTOpPbIe KOOHPYIOTCH ITH-
MH rOMEO3HCHBIMH FeHaMH, CHJTBHO pa3-
NTHYAIOTCA, U TOJILKO FTOMEOI0OMEH O4eHb
KOHCEPBATHBEH.

Cnucok 6enkoB, coaepxallix roMeo-
noMeH, pacuuupuiacs B 1988 r., xorna
BriepBble ObINH BbIOENEHBl (AKTOPHI
TPAHCKPHUIUHK, ITH GENKH yCHIHBaKOT
3KCIIPECCHIO ONpEeNeNieHHbIX TeHOB-MH-

Consensus

.-

wexeft. Koraa onpenenuyin cTPYKTYPY
(haxTOPOB TPaHCKPHILIKMK, BLIACHHIOCE,
YTO HEKOTOPBIE M3 HHX COIEPKAT roMe-
O[IOMEH, & 3HAYUT, ABJIAIOTCA NPONYKTa-
MH TIEHOB, COOepXallHX romMeobokKc.
3TH HCCIIENOBAHUA NOCTYXHIH He3aBH-
CHMBIM NOATBEPXKIEHHEM TOTO, 4TO re-
HBI, comepXaliue romeoboxc, perysnu-
PYHOT aKTHBHOCTE APYTHMX IFe€HOB.
KakimM 06pa3oM roMeo3ucHbie reHbl
ynpasisoT auddepeHUHPOBKOR KNeTOK
B npouecce pa3BuTua? HekoTopeie yka-
3aHHA Ha 3TO [ano paccMOTPEHHE
YHacTKOB Tena 3MOpHOHA, B KOTOPBIX
NMPHCYTCTBYIOT OeNnKkH, KOOAHPYeMbIE ro-
MEO3HCHBIMH T€HaMM, Ha pajHbIX cTa-
ausx pa3puTus. Hanpumep, y am6puona

RKRGRTTYTRYQTLELEKEFHFNRYLTRRRRIEIAHALCLTEROIKIWFONRRMKWKKEN

FOMEOJOMEHbI Bcex 6enKkoB CX0XM, @ B HEKOTOPbIX GEMKax HACEKOMbIX U MNEKO-
AUTAIOWWUX OHU OCOBBHHO BNIU3KK. 34eChb NPUBEJEHbI aMWHOKWUCIIOTHLIE NOCNeoBa-
TeNbHOCTHU HECKONbKWX romeofomeHoB. 'eHk! Labial, Deformed, Antp w Abd-B npu-
Hagnexxar gposocune, YeTbipe aHanoOrMyHbiX reHa Hox — MbilwM. AMUHOKUCNOTbI
06Go3HaueHs! BykBamu. HepToyka 03HayaeT, 4TO B faHHOM MONOXEeHWH aMUHOKUCNO-
TaTa e, 4TO U B NocnegoearensHoCcTK Consensus, KOTOpan ABNAETCA 0600WEHUeM
nocnegosaTtensHOCTen BCEX rOMEOAOMEHOB.

Xenopus 6enok XIHbox 1 oGHapyxupa-
eTcs B Y3KOH MONOCKe KJIETOK HENo-
CPENCTBEHHO M03aaH TroAoBbl. 3Ta NO-
focka BK/MioYaeT B cebs Me3onepMaiib-
Hble KJIETKH, NMEPEOHIOI0 YacTh CNHHHO-
ro Mo3ra, a Take HepBHbIH rpeGeHs.

B 3Tux Tkamsax sHabmoparoTcs nopa-
3UTENLHO POBHBLIE MapasuenbHble Me-
penHss W 3aJHAs IpaHHlBl obmacTH
skcnpeccuu rena XIHbox 1. TlockonbKy
Me30[IepMa, KaK M3IBECTHO, OMpeneseT
nepenHe-3aJHIOK MONAPHIAUHID HEepB-
HOM TKaHH, MOXHO IPEANONOXHUTh, 4TO
Me3oaepMa, B KOTOPO# 3KcnpeccHpyeT-
ca ren XIHbox 1, Taxke HWHAYUMpPYET
ero 3KCnpeccHio B Jiexaiued Han Heh
HepBHONH NNacTHHKE. '

B apyrux 4acTAx 3MOpHOHA aKTHBHBI
apyruae romeosucHbie renbl. Ilo pac-
NpeneneHno IKCNPEeCcCHH MOMEO3HCHBIX
reHos 3MOpHOH B mepeaHe-3alHeM Ha-
MpaBleHHH NOAPa3aeaeTcH Ha KIeTo4-
Hbl€ MNOJIA, pa3H4YarolHecs N0 CBOHM
noTeHunsM. Takoe mnoapasneneHue
npenuecTByeT 06pa3oBaHHMIO ClieLHany-
3WPOBAHHBIX CTPYKTYP H OPTaHoB.

XoTs romeonoMensl Benkos, Kogupy-
E€MBIX pa3snHYHBIMH FOMEO3HCHBIMH Te-
HaMH, CTPYKTYPHO O4eHb OnH3KH, HX
MOXHO HAEHTHOHUMPOBATL IO Xapak-
TEPHBIM Da3lIH4YMiAM B AMMHOKHCIIOT-
HBIX mnocnenoBaTensHocTAX. HekoTo-
pPble roOMEeOoNOMEHBI TMOXOXH ApYyr Ha
apyra ropasno Oonblue, yeM Opyrue.
JIroboneiTHO, YTO OOHAPYXHIIOCH 3HA-
YUTENBHOE CXOACTBO pAla roMeonoMe-
HOB MJIEKONHTAIOLMX U Apo30dunsl.

AMEYATEJILHOE Habnionenue Obi-

710 CeNaHo NpH aHanu3e pacnpene-
JMIEHHA IKCNPECCHH pa3/IHYHbIX TOMEo-
3UCHBIX reHoB y Mbiun P. Kpymiaydom
u3 CoBeTa MeOHIHHCKHX HCclieoBaHuR
B Jlonnoue u HezaBucumo . diobynem
w3 Esponefickoit naGopaTopHH MOJIEKY-
napuo#t 6uonorun B Iefinenvbepre. Pa-
Hee DbiNO MoOKa3aHO, 4TO Kak y MO3BO-
HOMHBIX, TaK ¥ y Oecro3BOHOYHBIX TOMe-
O3MCHBIE TEHbI PaclnoNoXeHbl B Xpo-
MOCOMe KiacTepaMH, T. €. Tpynnami.
Opyramu cioBaMH, B THHeHHOR XpoMo-
comuo#t JIHK romeosiicHbie reHsl opra-
HH30BaHbl B ONpEOENIEHHOM IOpAIKe
C/IEBA HANpaso.

Kpymnayd u Hdobyns obHapyxHiH,
YTO y MBIILIH MOPANOK PAacnO0oXKeHHs
rOMED3HCHBIX TeHOB B K/1acTEpPe B TO4Y-
HOCTH COOTBETCTBYET OTHOCHTEILHOMY
pacnpefe/ieHHio MX IKCNIPECCHH B 3M-
Opuone. N'oMeo3ucHble reHnl, Haxons-
LIIMECs ¥ JIEBOTO KOHLA KOMIJieKca, 3Kc-
NpeccHpYKOTCA B 3aaHEl yacTH Tena, a
redbl, 3aHMMaloOLLHe NpaBbiit KOHel, —
6nuxe x ronope. MHoro ner Hasan
JIbrOHC YCTAHOBHN 3TY XK€ 3aKOHOMEP-
HOCTB ¥ IPO30QHILL.

Bce no3BOHOYHBIE HMEKOT TIO YeThbIpe
KOMIJIEKCa FOMEOIMCHBIX TEHOB, HAaXO-
AslHecs B pa3Hbix XxpoMocoMax. Bepo-
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ATHO, B XOI€ 3BOJTFOLIHA 3TH KOMIUIEKChI
BO3HHMKIH B pe3ynbTaTe AyIUIMKaUHH
eIHHCTBEHHOTO KJIacTepa‘ TOMEO3HCHBIX
reHoe, kaxkoft ceoficteen Gecno3BoHOY-
HbuIM. [TO3TOMY Y YE€/TOBEKA €CTh, HANIPH-
MEep, YeTHIPpE reHa, CXOOHBIX C TEHOM
Abdominal-B npo3odunsi, u 4eThIpe re-
Ha, nonobusix reny Deformed .

Bo BceXx roMeO3HCHBIX FeHHBIX KOM-
IJIEKCAaX BCErha cjieBa pacnonararoTcA
reHbl, IKCTIPECCHPYIOLUHECH B 3a1Hel ya-
CTH Tela, a crnpaBa — Te, KOTopele nefi-
CTBYIOT B mnepenHe#t ero yacTu. Takum
o06pa3oM, roMeo3HCHbIE TEHbI OpPraHM-
30BaHbl B XpOMOCOME B TOM e NOpAI-
Ke, B XOTOPOM OHH JKCIPECCHpPYIOTCH
BOOJB nepeaHe-3anHedt ocu Tena. Taxoe
HeoDObIYHOE pPacnoyioXeHne, BO3MOXHO,
CBA3aHO C TEM, YTO I'OMEO3MCHBIE TeHbI
JO/DKHBI aKTHBHPOBATLCA B ONpeieNneH-
HOM MOPAIKE.

INocTeneHHO HAKANJIMBAKOTCA JAHHbIE
0 TOM, KakuM obpa3om obecrneunpaeTcs
noc/eJoBaTe/ILHOE feficTBHE NrOMEeo3HC-
HBIX reHOB. Y NO3BOHOYHBIX BEPOATHBI-
MM KaHOMOaTaMH Ha POk TAKHX MO3M-
LHOHHBIX PEryNATOPOB ABNAKTCH PETH-
HOEBas KHCNoTa (3TO COEOHHEHHE,
POMICTBEHHOE BHTAMHHY A, HHOTA Bbi-
3BIBACT THXKENBIC BPOXKIECHHBIC YPOICT-
Ba) u OenxoBbie hakTOpwl pocTa. Bo3-
MOHO, OHH MEPENarT COOTBETCTBYIO-
miyro HHGopManHo, HIGHPaTEeNbHO ak-
THBHPYSA 'OME03HCHBIE r'eHbl B ME301€ED-
Me, HMrpaolleil KIoueByio pollb B cTa-
HOBJICHHH IJIAHA CTPOEHHUA Tena.

BOHUHHENH ¢ COTPYAHHKaMK nobas-
NANH PETHHOEBYK) KHCIIOTY K KYIbTY-
pam 3MOPHOHANBHBIX KJIETOK H NoKa3a-
JIH, 4TO 3TO BELIECTBO MOXET aKTHBH-
poBaTh MHOTHE TOMEO3HCHBIE TEHBI,
. MenTtou u3 'apeapacKkoro yHuBepcH-
Tera [0oKazaj, 4yTo ¢akTop pocra du-
OpobnacTos (koTopei#t HHAYLMPYET 0O-
paioBaHHe ME30NEPMEI Y PAHHHX 3M-
6proroB) cnocoben W3bHpaTenbHO ak-
THBHPOBaTE NOMEO3IHCHBIE T'€HbI, 3KC-
NpeccHpyIOLLMecs B 3aJHel yacTH M-
©puona. B naweit naboparopuu B Kanu-
tdhopuuiickoM yHuBepcHTeTe B Jloc-AHA-
xenece K. Ho nonyuun naHHbie, CBHIOE-
TenbcTBYowue 06 u3buparensHo ax-
THBAIIHH TE€HOB, IKCNPECCHPYIOLLHXCH B

HOPMATbHbLIN
TONOBACTUK

NEPE/IHAR YACTb
CMUHHOIO MO3rA

NEPEAHWUIA
MO3r

- MBHEEYHBIE CETMEHTBI

- Tut A
G i PN B pt i

FOMEO3WUCHbLIE N'EHbI 3kcnpeccupyiloTCA B QUCKPETHBIX 30HAX, MMEIoWWX BUg No-
noc, sgonk nepegHe-sagHen ocu Tena sMGpuoHa. Hanpumep, y ronosactuka Xeno-
pus laevis red XIHbox 1 3KCnpeccUpyeTCcA B NepefHen 4acTu Tynosuia. benok, ko-
TOPbI# KOQUPYETCA 3TUM reHOM, O0Hapy)>XMBAeTCH B A Pax KNeToK Me3ofepMs! (CH-
HAR) U IKTOABPMBI (KpacHas). MNepeHAs KOHBYHOCTh (DOPMUPYETCA UCKNIOYUTEND-
HO K3 KNeTOK Me30[6epMbl, B KOTOPbIX 3KcnpeccupyeTca 6enok XIHbox 1.

nepeaHe#t wacTH 3MOpHoOHa, non aefcT-
BHeM 6enka, Noxoxero Ha TpaHchopMHu-
pyroum#t dpakTop pocta 8.

AK J[EWCTBYIOT axkTHBHPOBAH-
HBIE TOME0O3HCHLBIE N'EHBI — onpene-
AT JIM OHH MNpHpoay W cyasby
3IMOPHOHANBLHBIX KJIETOK, 3 TEM CaMbIM
tdopMy Tena u o6pa3oBanue OPraHoB He-
NOCPEACTBEHHO HIIH Xe HX BIIHAHHE OCY-
LIECTBIAETCA onocpenopanHo? Pesynb-
TAThb! NBYX 3KCIIEPHMEHTOB YKa3LIBaIOT
Ha TO, YTO OeHCTBHE 3THX I'EHOB ABJIAET-
CA HEeNOCPeNCTBEHHBIM.
B NEPBOM IKCNEPHMEHTE MBIl BBOIHITH
B OJIHOKJIETOYHBIe IMOpHOHLI Xenopus
anTuTena npotus Genka XIHbox 1. An-
THTE/IA CBA3LIBAIIHCEL C 3THM BelkoM M
MHAaKTHBHPOBAJIH €r0 KakK pa3 B TO Bpe-
M#, KOra OnpeaenseTcs IiaH CTPOeHHsA
Tena. ¥ rofoBacTHKOB, BBIPOCIUHX H3
TakHx 3MOpHOHOB, TKaHW, B KOTODPBIX
06b14HO 3KcnipeccupyeTca red XIHbox |
H KOTOpBIE BXOOAT B COCTaB nepenxed
YacTH CIHHHOIO MO3ra, BMECTO 3TOro
OKa3aJiIiCh B 3a[lHEM OT/Ielle TONIOBHOTO
moara. Takum obpasom, «noTteps hyHk-
unuy rena X/Hbox | npusena K Tomy,
YTO YacTh CINIMHHOTO MO3ra NpeBpaTH-

(3KCMPECCHA FEHA

unﬂuﬁ/uoar

UHITMBUPOBAHWE akTMBHOCTH rOMEO3MCHOro GenKka MoxeT
M3MEHUTL Cybby aM6PUOHANEHOW TKaHW B PasBuTUK. B Hop-
Me y ronosacTukoB (cnesa) 6enok XIHbox 1 cuHTe3npyeTCR B
onpefeneHHoM y4acTKe nepegHen 4acTu CMHHOMO MO3ra (cu-

(kpacHbIA).

ack B CTPYKTYDY, PAclONIOKEHHYIO
Onmxe K nepenHeMy KOHILY Tena.

Bo BTOPOM 3KCHepMMEHTE, KOTOPBIH
npoBenu I'procc u M. Keccens u3 Un-
cTHTYTa uM. Makca INnanka, B 3M6pHO-
Hbel Meitun BBoaunu [IHK, conmepxa-
YO MBIIIMHBIA rOMeO3UCHEIR TIeH.
Beooumsiit pparment JHK Obin ceum-
anbHO CKOHCTpYMpOBaH Takum o6pa-
30M, 4TO rOMEO3HUCHBIH I'eH B ero cocTa-
Be J0KeH ObiN 3KCNpeccHpPOBaThLCA MO
BCEMY Tey Hake B TeX ydyacTKax, e B
HOPMe 3TOT I'eH He aKTHBEH, HApHUMeD B
obnacTH ronioBsl H LeH. Y NnonyyeHHbIX
B pe3y/ibTaTe MbilleH 4acTO BO3HHKaIH
TAXKeNbie nedeKThl roNoBbl, HaIpUMep
«BONTUbLA TacTh». Kpome TOro, y HHX
HMENCh JONOIHUTEbHEBIH NO3BOHOK H
MEXTO3BOHOYHBIH IMCK Y OCHOBaHH#A Ye-
pena, a MHOTAA Aa)€ NONMONHUTEIbHAR
napa pebep B wiefiHOM OTHOene NMO3BO-
HOYHHKa. B TOM cnyuae «npuobpere-
HHe QYHKIHH» TOMEOo3HCHOro resa obyc-
JIOBHJTIO TOMEO3HUCHblE TpaHchopMauHH,
noaobHbIE TeEM H3MEHEHHAM, KOTOpPbIE
HabmoaawTcA NpH MYTAUHAX aHajo-
THYHBIX TEHOB Y APO30GhHIIEI.

[pyrue hakTsl TakxkKe CBHOETENbCT-
BYIOT O TOM, 4TO TFOMEO3HCHBIE TeHbI

FONOBACTUK, KOTOPOMY BBENW
AHTUTENA NPOTUB BENKA XiHbox1

AT ;f‘l.,'; H-"' B
BT ML o T
ek

FA

kbl

Hu#). Ecnv B 0JHOKNETO4HLIV 3MOPUOH BBECTU aHTUTENa rpo-
TuB 3T0ro Benka, TO y BbIPOCWEro ronoBacTuka (cnpasa) atoT
y4YacToOK npespaujaeTca B 3afHWA OTAen ronoBHOro Moara
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FPAQMEHTbI roMeo3sncHbix 6enKoB MOXHO HabniogaTk B NMoYy-
Kax KOHeYHOCTEei NpW MOMOoWM cneuuancHbIX KpacuTenewn.
B nouke Kpeina KypuHoro aMOPUOHa (cnesa) KOHUEHTpauus
Genka Hox 5.2 HanbBonbWan B AAPax KNeTOK y 3agHero KoHua
noYkw (npasbii Kpan). B nouke rpygHoOro nnaBHUKa KOCTH-

cTon pelbel Brachydanio rerio (cripaga) KOHUEHTpPaLuA Genka

HIPaT POk B ONpENeleHHH CyasObi
KIeToK. Kak yxe roBOpH/IOCh, HA paH-
HHX CTAAMAX PAIBHTHA TOMEO3HCHBIE I'e-
Hbl HHTEHCHBHO 3KCIIPECCHPYIOTCA B IO-
JI0Cax BAOMb MepenHe-3anHe#t ocH Tena.
TMo3xe, KOrga B TaKuMx 30Hax GopmMupy-
KOTCA OpraHbl, HHTEHCHBHAA IKCNPECCHA
TeX e rOMEO3HCHBIX FeHOB BO300HOB-
naerca. Ha aTux Gonee mo3aHHX cTaau-
fX TOMEO3UCHBIE I€Hbl, NMO-BHAHMOMY,
CO30al0T CBOEro poia MONEKYNspHbIe
CHTHa/ILl, «HAMOMHHAA» KIEeTKaM, H3
Kako# yacTH 3MOpHOHA OHH NPOHCXO-
OAT.

OcoberHo HHbOPMATHBHLIN NpUMED
NpeAcTaBiseT Pa3BHUTHE NepeaHed Ko-
HeuHOCTH. Bee nose nepenneit KOHEUHO-
CTH MPOHMCXOOMT M3 MOJOCKH Me3oaep-
Mbl, B KOTOpPOH 3KCNpeccHpPYeTcs TreH
XIHbox 1. KneTkn 3TOR NOMIOCKH Npo-
nudepHpyoT ¥ 06pa3yIOT MaJIeHbKYIO
NMOYKY nepenHed KOHEYHOCTH, KOTOopas
nosenaeTca y Xenopus x 3-elt Henene
nocne onoOOTBOPEHHA.

Ha 3To#t cTaguu Me3omepMa NOYKH
nepenHel KOHEYHOCTH BHELIHE TOMOTeH-
Ha, OOHAKO B Hell MMEEeTCH rpaJHeHT
6enxa XIHbox 1: ero koHUeHTpalLHA Ha-
ubonbluas B sapax KIeTOK, pacnono-
JKEHHBIX BAOJL NepeanHel cTOPOHLI MOY-
KH KOHEYHOCTH, U3 KOTOPOH pa3BHBaeT-
ca Gonbulo#d naneu, H HAUMeHbLIAA — B
AOpax KIETOK BOONbL 3anHell cTOpPOHBI,
H3 KOTOpOH pa3BHBaeTcs caMbiil Ma-
nenbkuft naneu. I'lo Mepe Toro xax xo-
HEYHOCTh pacTeT M obpertaeTr dopmy,
KoHueHTpauus 6enka XIHbox 1 nonnep-
KHBaeTcs Haubonbiue#l B MPOKCHMANb-
HOM KOHLE KOHEYHOCTH, T. €. B obnacTtu
nneqa. A GeNoKk — NPoOyKT APYroro ro-
Meo3HcHoro resa, Hox 5.2, obpa3y-
€T MNPOTHBONOJIOKHO HAlpaBlieHHbIMH
TpajJiHeHT: ero KOHUEeHTpalHa Haubons-

1uas Ha 3a0Hel CTOPOHE H Y AHCTANBLHO-
IO KOHLA KOHEYHOCTH.

I'panuenter Genkoe XIHbox1 w
Hox 5.2 nabmopatotrcs y 3MOpHOHOB
JIATYIIKH, KYPHLIBI H MbILUH. B pa3sutuu
nepenHefl KOHEYHOCTH YYacTBYIOT H
Opyrue romMeo3ncHele rensl. Tak, [io-
O6yne nneHTHOHUEPOBAN ellle TPH roMe-
O03HMCHBIX T€HA, PACTIONOXEHHBIX B XPO-
MOCOME PSAOM c reHoM Hox 5.2, koTo-
pbie aKTHBHPYIOTCA IOC/IEA0BATENIBHO
Mo Mepe yAHHeHHs KoHeuHocTH., [opsa-
JOK aKTHBALMH 3THX F'€HOB COOTBETCT-
ByeT uX pacnonoxeuuio B JHK.

I'panuenTs! GENKOB MM ADYTHX Be-
LLIECTB BIIOJIHE MOTYT CITYKHTh CHIHANA-
MH [IIA OnpenesiecHHA MONOMEHHA Kie-
TOK H HaNpaBieHHA MX pa3BuTHA. Ha-
NPUMEpP, B MOYKE KOHEYHOCTH KIETKH
obpa3yioT pa3fenbHble Manbidbi, BO3-
MOXHO, TI0-pa3HOMYy Pearupys Ha pas-
JIMYHBIE KOHLUCHTPALMH ONHOTO K TOro
we Oenka. Takol MexaHH3M ropasio
2KOHOMHEE, 4eM ecii Obl KaK abIH nanen
ONpeesAics OTAeNbHBIM GenkoM.

HTak, aHanH3 rpaaHeHTOB rOMeo3Hc-
HbIX OenkoB mokaszan, YTO TOT XKE ca-
MbI#i HaBOP rOMeO3UCHBIX TEHOB, KOTO-
phIit onpenenseT NPOAONBHYH) OCh Te-
na, NO3XKe 3aJaeT MNOJIOKEHHUE KIETOK B
Xo[e pa3BuTHA KOHeuHocTel. Benky, co-
LOEpXalllMe roMeofioMeH, oBHapyKHuBa-
HOTCA B A4pax KIeToK, 4TO H CIeA0Bano
OXMOATh A7 DenkoB, CBA3LIBAIOMIMXCH
¢ IHK, koTophle «BKIIOYAIOT» H «Bbi-
K/o4YaloT» reHbl. Kakum obpazom B
NOoYKax KOHeYHOCTeH ycTaHaB/IMBAKTCA
rpaaHeHTh! fAfepHbiX OenkoB, ocTaeTca
HEACHBIM. BO3MOXHO, B 3TOM Y4acTBY-
HOT CHTHAIbLI MEXKIETOYHOTO B3aUMO-
neficTeus, nogobGHbIE TEM, YTO HCMOJIb-
3YHOTCA NMPH YCTAHOBJIEHUH NPOIOILHON
OCH TeNa; HX Nepenaya OCyLIECTBAAETCA

XIHbox 1 HauOonbwana y nepefHero KoHua NOYKU (neBbii
kpa#). MpyaHoA NnaBHUK Pbi0 ABNAETCA 3IBONIOLUMOHHBLIM
npeguecTBeHHWKOM NepefHe’ KOHEeYHOCTH 4YEeTBEePOHOrmx.
FpagwenrTel cnyxaTt 3hhHeKTUBHLIM MexXaHU3MOM nepefiayu
NO3ULUOHHON MHCDOPMaL UK.

TakKe, BEpOATHO, NTPH YYaCTHH PETHHO-
€BO} KMCJIOTHI HIIH (GAaKTOPOB poCTa.

3VYEHHME romMeo3HcHbIX FeHOB He
TONBLKO NO3BOMHIAO MHOrOE Mo-
HATH B 3IMOpPHOHANBEHOM pa3BUTHH, HO
[ano Takke OCHOBY BaXKHBbIM HaesM o
Isomound, TTOCKOJIBKY OpraHu3auus
FOMEO3HCHBIX T€HOB Y MO3BOHOMHBIX H
6ecno3BOHOYHBIX CXOHA, NEPBLIA KOM-
MJIEKC IeHOB, COOEPXKAluMX romMeoboKc,
JOJIKHO 6BITH, BO3HHK HA O4EHB PAHHHMX
JTanax 3BOJIOLMH — Y IUIOCKHX YepBei
WM JADYTHX TIPMMHTHBHBIX OpraHH3-
MOB, CTABIIMX OOIMMH NpeNKaMH Kak
HACEKOMBIX, TaK M yenoBexka. UHTepec-
HO Obiio OBl BRISCHHTB, 06nanawoT Ny
KOMILIIEKCOM TOMEO3HCHBIX T€HOB KO-
NOBpaTKH — Haubonee NPHMHTHBHBIE
cpend MHOTOKJIETOYHBIX OPraHuiMOB,
obnanarommx mnepeane-3afHeR nonsp-
HOCTBIO. BrICOKas cTeneHb KOHCEpBa-
THBHOCTH 3THX KOMIUIEKCOB B XOIIe 3BO-
JTIOLHH MO3BONIAET MPEATNONOKHTE, 4TO
nocne Toro, Kak BO3HHK 3QdeKTHBHBIR
cnocob onpeneneHHs NPONONLHOR OCH
Tena, nerye 6b110 MOAUDHUMPOBATE 3TY
CHCTEMY, a He MCKaTh COBEPLUEHHO HO-
Bble nyTH hopMmooOpazoBaHus.
TpencTasnenus 06 akTHBHOCTH ro-
MEO3HMCHLIX T€HOB MpeanararT Takke
K/IKOY K 3araake 0 BO3HHKHOBEHUH B XO-
A€ IJBONIOLUMH CIeLHaNH3HPOBAHHBLIX
CTPYKTYp WM opranoB. Hanpumep, non-
roe BpeMs OCTABanoCh NPe/IMETOM JHC-
Kyccufl NpoMcxozkieHue nepenHeld Ko-
HeYHOCTH 4deTBepoHOrux. IlockonbKy
NPHMHTHBHEIE ABOAKOABILIAIINE DIOBI,
CYHTAIOIINECA NPEOKaMH Ha3eMHBIX MO-
3BOHOYHBIX, HMEIOT T'PY/IHBIE MJIABHHKH C
KOCTHBIM CKENIeTOM, BBICKA3bIBANOCH
MpeanoyoXKeHHe, YTO MEPEIHAA KOHeu-
HOCTH Pa3BHNIACH M3 TPYAHOTO [U1aBHHKA.
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3710 MHeHHe OBIZIO MOATBEPXKOEHO B
pabote A. Monsena u Y. Kummens u3
OperoHnckoro yHuBepcuTeTa. OHM noka-
3a/d, 4TO y 3MOPHOHOB KOCTHCTOH Dbl-
6b1 Brachydanio rerio rem XIHbox 1
3KCTpecCHpyeTcA cHawana B OOKOBOM
yyacTke Me3oJepMbl OKpYTiol GopMsi,
KOTOpPBIft COOTBETCTBYET MopdoreHe-
THHECKOMY NOJIK PYAHOro IUIaBHHKA.
Ha 3Toff cTagMe pacnpeneneHHe IKc-
NPEeCCHH FOMEO3UCHOTO reHa B TOYHOCTH
coBnagaer ¢ MopdoreHeTHueCKHM MNo-

neM, onpenenesHsiM B 1918 r. Xapph-

COHOM.

Ilo Mepe TOro Kak KneTkH mponude-
PHPYIOT, B MOYKe IJIABHUKA CO3JaeTcH
xpyTo# rpanuenT Genka XIHbox 1, kak
B NOYKeE nepenHeft KOHEYHOCTH JIATYLLKH,
KYPHLBI H MBILIH, 3TO NMO3BONAET Npes-
nonoxuTs, 4to red XiHbox I ouenb
npesHuit 1 ero ynakius B o6pa3opaHHH
COOTBETCTBYIOLLEro rpaiHenTa B nepe-
Hell KOHEeYHOCTH BO3HHKIA paHblie, YeM
MOABHJIHCH TAKHe XapakTepHbIE U1 YeT-
BEPDOHOTMX CTPYKTYpPbI, Kak Masblbi.
TakoRl nepecMOTp CpPaBHHTENBLHOH M-
6pHonoruM MO3BOHOYHBIX € TNO3MUHR
npeacrasneduit o6 3IKCIpeccHH reHOB,
HaBEpHOE, MHOTOe NMPOACHHT.

Xota noTpebyeTca ellie HeMasno Bpe-
MEeHH, 4To6b! pa3obpaThcs, KakuM 06-
pa3oM B3auMOOeHACTBYIOT reHbl B MpO-
necce NpeBpallleHHs BHEIIHE TOMOTEeH-
HO# sfilIeKNeTKH, CKaeM, B rasaollle-
ro roJOBACTHKA, MOJEKYNAPHBIA aHa-
JH3 Pa3BHTHA NNO3BOHOYHbLIX YK€ M03B0-
JIHJT cOenaTh OrPOMHBIA CKa4yoK Brepes.
JKCNPEecCH rOMEO3HMCHBIX I'€HOB, BO3-
MOHO, MO3BONHUT OOBACHATEL rpaineH-
ThI 1 NoJ1s,06HapyKeHHbIe aMOpHOTIOra-
MH JIeCATKH JleT Ha3an. [ensnl, onpene-
NAKLIKE NepeaHe-3aaHI0K MONAPHOCTL
TeNa, OKalasiuch IBOTIOIMHMOHHO HAMHO-
r0 KOHCEPBaTHBHEE, 4eM MOXHO DBbLio
TMPeanoaoKHTL. Y 1anock HAeHTHOUIH-
POBATE XHMHYECKHE COCIHHEHHA, TAKHE
KaKk peTHHOEBas KHCIoTa H (akTOphI
pocTa, KOTOpbie MOTYT Yy4acTBOBATh B
nepenaye MO3HUHMOHHOA HHbopMauUHH.
INosBuIack BO3MOXHOCTB IKCIIEPHMEH-
TanbHO H3Y4aTh, KAK B X0€ 3BOTHOLIHH
u3Menanace popma Tena. [Npuenmine
ceituac B nabopaTopHio MOnoabie yue-
Hbi€ B OHH NpeKpacHbIl OeHbL CMOTYT
OTBETHTh Ha «npocToi» Bonpoc: «Yem
pyka oT/H4aerca oT Horu?» Camoe Bpe-
MA HauaTs paboTy!

Hayka o@emﬁo

Komemvt 6 mexczee30HOM
npocmparcmee

'I‘E. KTO NOMHHT, Kak MbITATINCH YBH-
nets xoMety Koroyrexka B 1973 r.
HIH pasoyapoBaBILUYIO BCeX KOMETY
OcTHHa OBa MecAUa Ha3al, 3HaloT, 4TO
0OHapYXHTB [daxe APKYIO KOMeTy —
oueHb HenmpocTas 3amaya. OOHAKO 3TH
00BeKThI npooo/nkKawT NPHBICKATH
BHHMAHHE AacTPOHOMOB, IOCKOJBKY
npenctaenaoT cobolt xopomo coxpa-
HHBLUHecs obpa3lbl MaTepHana, U3 KO-
Toporo ¢popmuposanuck Conuue | nia-
HETHI, @ pacnpejeieHHe KOMeT B Ipo-
CTPaHCTBE MOXET OBITh PEIHKTOM paH-
HMX OHeM cywecTteoBaHus ConHeuHoH
cHcteMbl. Ecnn 6b1 GbUIO BO3MOXHO
HabnogaTe KOMETbI, KOTOpbIE H3Ha-
YaabHO BPAIAKTCA BOKPYT Gnmxafinnx
3Be3/1, aCTPOHOMBI ¢cMOTH OBl MHOTOE
y3HaTh O COCTABE W JMHAMHKE HHBIX
3BE3[HBIX CHCTEM.

Kaxnas w3 koMet, HabmoaaBmmxcs
IO HACTOSAILEro BpeMeHH, oGHapyxuBa-
er cebf AMIIL NPH NPHOIHKEHHH K
Conuuy. IlpuHATO CY4HMTaTh, YTO 3TH
KOMETHl TMPHIETAl0T M3 TPOMAaIHOro
pajpexeHHOro xometrHoro obnaka —
obnaxa OopTa, — pa3Mepsi KOTOPOro B
1000 — 100 000 pa3 npeBBILIAKOT pac-

croanrue oT 3emnu no Connua. Cornac-
HO MMEILIHMCA Ha CeroAHALIHHNA OeHb
runoTe3aM, KomeTsl GopMHpOBaTHCH
ropasno O6muxe x Conuuy, B 30HE
ianet-ruranToB (Onutepa, CatypHa,
¥Ypana u Hentyna). Mousle rpaBuTta-
LIHOHHbIE MOJA 3THX MaaHeT “BbibpochH-
nu” neasHbIe KOMeTHBIE Tena Ha Gonee
nanekue opbuTel. M3 HEX, no-BHAHMO-
My, B cbopmupoBanocs obnako OopTa.

Ecnu nonobHoOe neficTBUTENLHO UMe-
JI0 MEeCTO, TO, HECOMHEHHO, €CTh KOMe-
Thl, CYLLECTBYIOLLME BHE 3TOro obnaka.
HccnenoBanus [OHHAMHKH HebecHbIX
00beKTOB, NMPOBENEHHbIE HECKOJIbKHMH
rpynnamsu, skmoqan M. [lyskana u3 To-
POHTCKOIO YHHBEPCHTETA H €ro KoJsier,
NO3BONAOT CAENaTh BbIBOA, YTO TIPO-
MangHoe DONBLIMHCTBO KOMET “OTOpBa-
0ck” OT CONMHEYHOrO TPHTHXKEHHA H
“ynnaeiio” B MEX3Be3[IHOE NpPOCTPAaH-
CTBO. 3TOT Npouecc NPOAOKAeTCA U
no ceit neHk (Mpasna, 04eHb MEAJIEHHO).
Toneko B Hawedt ConHeuno#t cucTeme
morno obpa3losaTkest okono 100 Tpun-
nuoHOB KoMeT. Ecii 3TO THOHYHO Ans
3Be3OHBIX CHCTEM, To B Mneunom [yru
COMEPIKATCA COTHH MHILTHADIOB KOMET
Ha KyOuueckn#t cBeToBOM roa.

DTH MeX3Be3Hbie KoMeThl OykBanb-
Ho oxonnosany C. Ultepra, acTpoHOMa

u3 Konopanckoro yaueepcurera B bo-
ynaepe, KOTOPBIH Ha3biBaeT MX “Mex-
3pe3AHLIM ObIMOM”. Ecnm Kakas-HH-
6yae M3 TakuX KOMET HauHHaeT npubu-
waTbca K ConHLy, OHA MOXeT ObITh
Nerko HAeHTHOHUUHPOBAHA, MOCKONLKY
Oynert neters no runepbonuueckoit Tpa-
eKTOPHH, B OT/IHYHE OT KOMeT u3 obna-
ka OopTa, KOTOpBIE IBHXYTCA N0 Napa-
Bonam.

TpocTpaHcTBEHHAS MIIOTHOCTE MEX-
3BE€3[IHBIX KOMET [OOJIXKHA OTpaxaTb
NMPUMEPHOE KOJIHYECTBO 3BE3N, HMEK-
LIHMX TVIAHETHBIE CHCTEMB! H “Bbibpachi-
BalOKX” KOMeTHI B MpocTpaHcTBo. o
CHX TOp, OOHAKo, eme He ObUIO 3ape-
TMCTPUPOBAHO KOMET, KOTOPbIE [ABHIra-
nuck 6b1 Mo runepbonuyeckoit TpaekTo-
pun. lllTepn HageeTcs, 4TO MHOIOJET-
HHE ChHeluHaNibHBIE HCC/IeQOBaHHA Cna-
OBix “runepbonuueckHx” KOMeT NMOMO-
I'YT OTBETHTE Ha BONPOC: ABASAIOTCA JTH
TUIAHETHBIE CHCTEMbI THIIHYHBIM SABJIE-
HHEM HMIH “cyacTnHBOM  crmywaii-
HocThiO”. 1. Beficman u3 JlabopaTopun
PECAKTHBHOTO IOBHXKEHHA CHHTaET, 4TO
TAKHE ClNEUHATbBHBIC HCCNENDOBAHHA HE
AaayT HUKAKOro NpaKkTHYECKOT O Pe3yib-
Tata. Ytobel obnapyxuTh runepbonu-
4YeCcKyl0 KOMeTy, mnoTpebyeTcs »KOaTh
50—100 net. [dpyro#i, 6onee GuicTphii
METO/l MOHCKA MEX3Be3IHEIX KOMET —
HENnoOCPeACTBEHHO MccnenosaTs obnaka
OopTta BOKpYr Apyrux 3ee3n. KomeTsi,
npubnmxaromuecss K CBOMM 3Be3faMm,
OyayT MCNApATBLCA W BLIAENATHL Nbifb,
KOTOpas NO/DKHA u3iyvaTh B HH(pa-
KpacHOM OMana3oHe. ACTPOHOMHUECKO-
my cnyTHEKY “WUndpapan” (Infrared As-
tronomical Satellite), npuHannexaiie-
My HACA, He ymanoch 3aperucTpHpo-
BaTh Takoe u3anyueHue. KocMuueckuh
Teneckon “Cnefic-undpapan” (Space
Infrared Telescope Facility), xoTopsiit
nomkeH ObiTh B Hemanekom Oynyiem
BbiBeleH B KocMoc, Oyaer obnamats
JHAYHTENbHO Oonbluell YYBCTBHUTEb-
HOCTBIO.

CornacHo nybnukauwm B KypHane
“Nature”, rpynna lllTepsa npennonara-
€T, 4TO KpacHbie 3Be3/bl-THTaHThI B OT-
OenbHBIX cimy4asXx MoryT ObITh mocTa-
TOYHO APKMMH H PA30rpeBaTh CBOM 0D-
naka OopTa 10 TeMnepaTypb! BHAMMO-
cTH. B TakoM cnyuae 3Heprus 3pe3a no-
JUKHA BBI3LIBATL H3JIY4EHHE MOJIEKYI
BOABI H THAPOKCHIBHBIX PAMKalIOB,
10 H3TYYEHHE MOXHO BBIOCIIHTHL H3
CMEeKTpa 3Be3[, CIHIIKOM rOpAYHX, 4TO-
Ol H3MY49aTh Ha ITHX ATHHAX BOJIH.

ACTpDOHOMBI O4Y€HBL YBJiedEeHbI Haeeit
MOMCKA KOMET B HHBIX 3BE3[IHbIX CHCTE-
max. 3agymMuuBo yneibasce, LliTepH ro-
BODHT, YTO €AHHCTBEHHBLIM APYTHM NYy-
TEM NONYYHTH OTBET Ha BONpoC, npeob-
nafalT NY 3Be30bl C TUIAHETHBLIMH CH-
CTeMaMH B rajiakTuke — 3T0 “CNpPOCHTH
06 3ToMm y uHomnaneTsH”. KoMMenTa-
PHM K TAKHM 3aSBICHHAM H3JTHLLHH.
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JIEKTPOH-TIO3UTPOHHBIHI

Bonbuwov aneKTpoH-No3sUTPoHHbIA Konnavgep /LEP/ B 3ToM rogy gacrt
XKU3Hb MUNnuoHy Z%yactul. OrpoMHbIN 06 beM UHgopmaynm
MO3BOJTAT (bMU3nKaM rnogBeprHyTh TWATENbHOW, KaK HUKorjga paHee,
rnpoBepKe COBPEMEHHbIE Npe[CcTaBneHnsi 0 (hUNYECKNX 3aKoHax MUKpomupa

CTUBEH MAUEPC, 3MMUNNO NMUKACCO

B3WPAS Ha npa3gHMK — a fie-
H:o Obinio BO BTODPYIO NONOBH-

Hy OHs 14 wrona 1989 r., B
200-neTHio0 rONOBUIMHY  Benukoh
thpaHuy3ckolff PEBOIIOLIME — HH)XXEHEPHI
M (DM3MKH CTONMHIHCH BOKDYr NyJ/bTa
ynpasnenus B Esponeiicko#f opranmnaa-
MU saepHsiX uccnenosauuit (LIEPHe),
KOTOpas HaxoAMTCA BO (paHuIy3CKOM
ropoake [lpeeeccane, psaagoM c wiBeH-
napcko#t Xenepoit, HO Mo APYryl0 CTO-
POHY rpaHHubl. PacnpocTpaHuiock u3-
BECTHE O TOM, 4YTO HOBBIH yCKOpH-
Tenbs — Bonblio# 31eKTPOH-NO3HTPOH-
Hblit konnatinep (Large Electron-Posi-
tron Collider, LEP) — roToB npHHATH

nepsbIfl My4OK yacTHL, H moau cobpa- -

JTHCh, 4TOOBI OBITH CBHOETENAMH 3TOrO
3HaMeHaTenbHoro cobeiTua. Cpenu 3a-
HMHTEpPeCcOBAHHBIX 3pHTeNnel ObIIH rexe-
pansHbift aupexTop LIEPHa K. Py66ua
u ero npenuecteenuuk X. llonnep, xo-
TOPBIA aKTHBHO NOOAEPKHBAsl MPOEKT
LEP na panHeM 3Tane pa3paboTKH.

B 15 4 55 MuH nepBsIft CrYCTOK 3/I€K-
TPOHOB, BNPBICHYTHI B YCKODHTENB,
coBepiuKl 000pOT B €ro rHraHTCKOM
kombie. Kaxknas M3 coTeH ThicAY cO-
CTaBHBLIX YacTell MallUHHBI, HMEROLLEH
OKpYXHOCTh 26,7 kM, pabortana OGes-
yIpeuHo.

Yepes Mecs1l NO3AHO BEYEPOM BOKPYT
TOTO XK€ NyAbTa, HO YXKe MPH MEHbILEM
CTEYCHHH COTPYAHHKOB 11U1a HANPAXXeH-
Has paborta. IoTOBHIICA 3aNyCK B YCKO-
pHTEb ONHOBPEMEHHO [BYX NYYKOB,
BPALLAIOLKXCA B NPOTHBONOMOMKHBIX
HanNpasJIeHHAX, — IEKTPOHHOIO M MO-
3UTPOHHOro, 4ToOBl Habmopates HX
nepBbie CTONKHOBeHMA. B 23 4 55 mun
INMEKTPOCTATHYECKOE TMONe, pa3densio-
llee Ny4ku, ObIT0 BLIK/THOYEHO H B LIEHT-
pPasibHbLIX TOYKAX YETHIPEX I'MTAHTCKHX
nerextopos — Aleph, Delphi, Ly u
Opal — nyyk# CTONKHY/THCh.

Ipouuto eume AeCATL HANPAXKEHHBIX
MHHYT, H ¥ NyAbTa 3a3BOHUN TenedoH.
3Bonunm ¢ merektopa Opal, uToOsI co-
obOHTE O perucTpausn nepBoil Z 0_yac-

THIBI («3eT-HYNbY), poxnenHoit B LEP.
Toka K nyabTy Hecnu doTorpaduto, roe
GBIJ'{O 3anevyaTneHo 3ToO CTONk OONro-
KnanHoe coOpITHE, paszasncs apyro#t
3BOHOK ¢ coobuennem o6 obHapyxeHuu
ewe naTH 3er-ayneft. Cpemu obuero
Bo36yxnenns Pyb66ma, xotopuiit B
1984 r. pasmenun HoGenesckyw npe-
MHI0 NO (H3HKe 3a CBOH BK/1ad B OTKPbI-
tue Z %-gacTun, 3amMeTnn, 4TO TOrAA OH
exan B CTOKronbM Kak pa3 no nosoay
nAaTH cobpITHIA.

3a ueThIpe NOCNEAYIOLIHX MecAlla Ha
nerektopax LEP nabmonanocs Gonee
100 Thic. cobsiTalt ¢ poxnennem Z 9.
I1u HAbMoneHUs yXKe Aanu BaXKHBIi pe-
3y/bTAT: OHH CBHOETENJILCTBYIOT, 4TO,
BO3MOJKHO, CYILIECTBYeT TONLKO 12 ane-
MEHTAPHBIX YacTHL, CIPYNIHPOBAHHBIX
B TPH «TIOKOJIeHHs» (cM.: pyOpuky «Ha-
yka u obuectBo», «B Mupe HayKu»,
1990, Ne 2). B obiueit cnoxHOCTH ony6-
nHKoBaHo okosno 30 HayyHbIX cTaTeit,
OCHOBAaHHBIX Ha cobbiTusX ¢ Z°, 3aduk-
CHPOBAHHLIX B MPOLUIOM roay.

OxuaaroT, YTO B 3TOM rofly Ha YCKO-
putene LEP Gyner npouiBeieHO OKOJIO
mumumona Z%yactuu. Taxo#t orpom-
Hbilt 00beM uHbOPMaALIHH ITO3BOMT (K-
JHKaM HCCNeaoBaTh PEOKHE MOObLI pac-
naja, onpenesiiTb Maccy ¥ BpPEMSA XKH3-
au Z0 ¢ BHICOKOR TOYHOCTBIO, H3YMHTD
npouecckl 0Opa3zoBaHusa anpoHOB (4ac-
THI, COCTOSIIKX H3 KBADKOB) H, TAKHM
obpa3oM, CpPaBHHTH C IKCNIEPHMEHTOM
pa3i4Hble NPEACKa3aHHA COBPEMEHHOM
Teopur., He MeHee BaXHO, 4TO 3KCIIEpH-
MEHTATOPEI NMONbLITAKTCA OTKPBITE HA
LEP HOBBIE COCTOSHHA BellecTBa — B
yacTHOCTH, Oo30H XHrTca ¥, BO3IMOX-
HO, [-kBapk. CymecrBoBanHe obenx
3THX MacCHBHBIX YACTHL NMpeaCcKa3biBa-
eTcs TeopHeit, HO OHM TOKa ellle He ObLTH
obuapyxensl. Pa3jymeercsa, 3Kcnepu-
MEHTATOpPEI DyAyT HCKaTh Tak»Ke fBJie-
HHUSA, HE YKJIaObIBAKLIMECA B PaAMKH Cy-
HIECTBYHOLIMX TEOPHHA.

B TeueHue CreAyHOIIEro AECATHIETHA
konnaingep LEP nonxkeH craTh OCHOB-
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HOM 3KCEpMMEHTaNbHOR YCTaHOBKOM
s uccnenoBaHuit B obnactu du3BKH
IneMeHTapHbiX yacTuu. Ero ycnemnas
paboTa B HacTOslllee BpeMsA yBeHYana
MHoOroneTHuH HanpsXeHHsllt Tpya co-
TEH TEXHHKOB, HHXXEHEPOB H yueHbIX O0-
nee 4eM U3 25 cTpaH, KOTOpPbIE COTPYI-
HHYany npu co3nanuy LEP u ero nerex-
TOpPOB.

CAMOIJIETA yckoputens LEP Bu-

neH Kak Gonblioft OKpyrisiit BOCh-
MHYTOJIBHHK, ocenasiunii dhpaHko-1Bed-
LApcKywo rpaHuiny. HaxkonuTensHoe
KOJIbLIO COCTOMT M3 BOCBMH NPAMOJIH-
HEMHBIX cexuut, nmuHoR 500 M Kaxnas,
COEAHHEHHBLIX BOCEMBIO NYTraMu JUTHHOHR
no 2,8 kM. KOMNOHEHTHI YCKODHTENA
pa3MeELIEHBI B NOA3EMHOM TYHHENE LIH-
pHHO# OKO/10 4 M B CpDE/IHEM Ha riyOuHe
100 M.

HUmMes cpenuuit nuameTp 8486 M u
3Hepruro nyuka 100 rura’nexTpoHBO/ILT
(ITB = 10" 3B), LEP npencrasaset
cobolt camoe OonbLiOe W MOIUHOE «3
BCEX Koraa-nubo NOCTPOEHHBIX 3Mek-
TPOH-NOIHTPOHHBIX HaKOIIHTENbHBbIX
koneu. C 3aBépilieHHEM €ro CTPOH-
TENbCTBA MCTODHA, HA4YaJ0 KOTOpOH
6ru10 nonoxewno 30 et Ha’zan — B Map-
Te 1960 r., xorna bpyHo Tyiuex Ha ceMH-
Hape B TanbaHcKON HAaLHOHANBLHOMN na-
Gopatopun Bo ®packatm obocHoBan
BA)XHOCTb  H3YYEHHA CTOJIKHOBEHHIt
IMEKTPOHOB € AHTHYACTHLIA MH,

BONbLWOE 3NEKTPOH-NO3NTPOHHOE
HaKONUTeNbHOE KOMbLO C OKPYXKHOCTLIO
26,7 KM pacnonoXeHo B Nog3emMHOM TyH-
Hene Ha rny6uHe 100 M (PUCYHOK fAaH HeB
macuwrabe). Bpawawouuecs 8 NpoTMBONO-
NOMHbIX HanNpaBNeHWAX CrycTKA anex-
TPOHOE M MO3UTPOHOB CTanKWBaloOTCA
npv 3Heprusx nopsgka 100 mnpg. 3B.
BHM3y NnokasaHb! Cnesa Hanpaso: MarHu-
Thl, QOKYCHUpYIOWWE MyYKKn, penbcoBas
CUCTeMa BHYTPMW TYHHENA U pag paguoua-
CTOTHBIX MONOCTEN, NUTAIWWX NYYKA
YacTUL, SHepruen.
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MO3HTPOHAMH, — AOCTHINIA KY/IbMHHA-
uny. Tyuiek NpPEMIOXKHI MNOCTPOHUTh
YCKOPHTENB, B KOTOPOM MYy4KH 31€KTPO-
HOB H MO3WTPOHOB C OAMHAKOBOH 3Hep-
ruei 6ynyT HanpaBNATLCA MAarHUTaMH B
NPOTHBOMONOXKHEIX HANpaBlEHHAX IO
KDYroBOMY IYTH M 3aTeM CTANKHBATLCA
«nob B no6». V3yueHne pasneTarolux-
CA OCKOJIKOB, DOXIEHHBIX B TakKHX
CTONKHOBEHHAX, Aano Obl He3aMeHH-
Myio uHpopMaunio o ¢QyHOAMEHTalb-
HBIX 3aKOHAX MPHPOBL.

IlepBoe 3/EKTPOH-NIO3UTPOHHOE Ha-
KOMHMTENBHOE KOMbLUO ObIJI0 NOCTPOEHO
Bo PpackaTH M NONYYHIIO Ha3BaHHE
ADA (anello di accumulazione, . e.
NPOCTO HAKONMHTENIbHOE KOJblo). [ua-
metp ADA cocraenan scero 1,6 M,
a MakcuMajbHas JHEprus Imydka —
250 mnH. anexTponBonbT (M3B). IMocne
1ol nepeoit ycranoeku B CCCP, ®pan-
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umn, CHIA, Mranuu, ®PI' u SAnonumn
ObinE  NOCTPOEHBI  HAKOMHMTE/IBHBEIE
Konbua bonbiuero paMepa, paccyHTaH-
Hble Ha DoJiee BHICOKYIO IHEPTHIO.

Bce 3TH ycTaHOBKH ObUTH NpeaHasHa-
YeHb! I MOTYYEHHA HOBBIX YacTHIL IPH
BbICBODOKEHHH 3HEPrHH B PE3y/IbTaTe
3MEKTPOH-MO3UTPOHHON AHHHUTHMIIALMH.
B cooTBeTcTBHHM ¢ (yHOAMeHTaILHOR
dopmynoit Dituwmrettna E = mc? uem
Bbille BhicBODOXKNaemas 3Heprus, TeMm
Gonbiuelt Moxer ObITH Macca poXaeH-
HbIX YyacTHIl. [TocKONBKY 3HEPrus 37ek-
TPOHOB H MO3HTPOHOB OAMHAKOBA, a
CTOJIKHOBEHHE TNPOHUCXONHT «ob B

nob», nonuas BeicBObOXOaeMas 3Hep-
THA B LEHTPE Macc TaKoH CHCTEMBI eCTh
NPOCTO YOABOEHHAA FHEPrus nyuka. B Ha-
cTOfALLEe BPeMA IHEPTrHA CTONKHOBEHHA
B ycxoputene LEP mocturaer 110 I'3B,
4TO AOCTaTO4HO Mns poxknenns Z *-yac-

INAVOEP 25

Tau. B naneHe#tneM ona 6ygeT noauaTa
mo 200 I'B, 4TO NO3BONHT MPOM3BO-
ANTH Napbl 4aCTHL, H3IBECTHHIX Kak W T
u W™, Kaxngas M3 3THX TpeX HacTHi
uMeeT Maccy okono 90 I'sB — npumep-
HO B 100 pa3 Gosnblue Maccsl NPOTOHA.
Y1006l NOHATL HACKONLKO BaXKHa
ponb 3THX uacTHL, Heobxoaumo obpa-
THTBCA K CYILIECTBYIOILEH TEOpHH 3je-
MEHTapHbIX YacTHL H HX B3aumMopaeficT-
BHif — Tak Ha3jbiBaeMo# cTaHaapTHoO#
monenu. CornacHo 3Toil Teopuu, ume-
€TCA OBAa OCHOBHBIX Kjlacca 4acTHU —
6030HLI H thepmHOHBI. PEepMHOHBI —
3TO OCHOBHbIE «CTPOHMTE/IbHBIE KHPIH-
4YHKH» BeulecTBa, a 6030HBI — «nepe-
HOCYHKH» B3aumopeiicTeuil. depmuo-
Hbl, OBMennBasck Mexny coboit 6o3o-
HAMH, COOTBETCTBYIOIUHMH B3aHMO-
NeHCTBHAM pas3i{oro THNAa, MOTYT NpH-
TATHBATLCA MITH OTTAJIKHBATLCA.
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PIEVITD YCRUPV B [ouy

AKKYMYNATOP (600 M3aB)

NPOTOHHLIA CYNEPCUHXPOTPOH (201aB)

LEP (50 'sB HA NMY4YOK)

W' W

BNEKTPOCTATUHECKWMA
OOKYCUPYIOWMUE MATHWUTBI CEMAPATOP
OTKNOHKIOWWIA MATHAT
e PAIMO-HYACTOTHAR MONOCTb
7 N

R

OPAL

Y D ALEPH
% NO3UTPOHbI m

an EKTPaHbI

BWA C BbICOTbI NTUYLENO NONETA Ha HakonuTenkHOE KoNbLO NOKaskIBaeT, Kak
Ha YCTAHOBKax MEeHbWEero pasMepa 3neKTPOHHLIE U NO3UTPOHHLIE CTYCTKWU YCKOPS-
10TCcA nepeq seegeHvemM 8 LEP. HeToipe aneKTPOHHLIX U YeTbipe NO3UTPOHHbIX CrycT-
Ka BPalalnTCA B NPOTUBOMNONOXKHLIX HarnpaBneHUAX U CTANKUBAIOTCH B YeThIPeX rv-
raHTckux getektopax: Aleph, Delphi, L3 v Opal. MNyTu CrycTKOB CKpeluBaloTCA Tak-
K€ B HETLIPEX NPOMEXKYTOYHbIX TOYKaX, rAe CTONKHOBeHWA, 04HaKO, He MPOUCXOAAT
Gnarofjapf CUCTEMe 3NeKTPOCTaTUYeCKUX cenapaTopos.

HWKHUE NPEAENGLI HA MACCY (Ta8) *

91,182 + 0,056| 2,541 + 0,056 | 3,01 £ 0,20 | 458 240 | 442 | 480
91,171 £ 0,060| 2,511 £ 0,085 | 2,97 + 0,26 | 44,0 140 | 420 | 450
91,160 + 0,054 | 2,530 = 0,054 | 3,29 + 0,17 | CM. MOAMUCE | 419 | 440
91,154 + 0,051 2,536 = 0,045 | 3,00 + g:g 445 | 250 | 434 | 450

* 95%-HbIM YPOBEHb [JOCTOBEPHOCTK

NOCNEAHUE PE3Y/IbTAThHI, nony4yeHHble Ha geTekTopax LEP. [laHHbIe No Macce U
«mpuHen yacTuy Z° cBugeTensCTBYIOT TONBKO O HANMWYUK TPEX NErKUX HERTPUHO.
[aHxHbie rpynnel L3 no HUXHAM Npegenam Ha Maccy t-Keapka v 6030Ha Xurrca noka
OTCYTCTBYIOT. (AAns f-KBapKa OHM HECKONbLKO HUXKE NPeenos, NoNy4YeHHLIX Ha Npo-
TOH-aHTUNPOTOHHbIX KONnangepax, HO MBHbWEe 3aBUCAT OT TEOPETUYECKMX MOoge-
new, onucelBauMx pacnag t-keapka.) MNony4yeHHsie Ha LEP gaHHbIe UCKNIOYaloT 1
CYWecTBOBaHWE CINEKTPoHa 1 fabn-louHO (CyNnepCUMMETPUYHbIX NapTHEPOB 3NeK-
TpoHa u Bo3oHa W) c maccamu Huxe 44 3B.
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CyuwectTByeT aBa BHAa GepMHOHOB —
JIEMITOHBLI H KBAPDKH. K nentoHam oTHO-
CATCA TAKHE 3aPFIKEHHBIE YACTHIILI, KAK
37IEKTPOHbBI M MIOOHBI, @ TAKXKE Hel-
TpanbHBI€, MPaKTHYECKH GeamaccoBbie
YacTHIBI, Ha3eiBaeMble HelTpHHO.
KBapku — 3TO COCTaBAAIOLIHE anpo-
HOB, TAKHX KakK LUHPOKO H3BECTHBIC MPO-
TOHBI B HEHTPOHBI.

DepMHOHBI CTPYINHPOBAHLI B MOKO-
JIEHUA, KAXKO0€ H3 KOTOPBIX BKIIOYAET
[iBa KBapKa W aBa nenToHa. K nepeomy
MOKOJIEHHIO OTHOCATCA BEpXHHM (¥) M
HuxHul (d) kBapku (M3 HHMX COCTOST
MPOTOHBI W HEATPOHBI), EKTPOH H
3neKTPoHHOEe HelitTpuHo. BTopoe noxo-
JIeHHe COOEePXXHT CTPaHHbIi (C ) 1 o4apo-
BaHHLIH (5§ ) KBAapKH, MIOOH H MIOOHHOE
HeHTpHHO. TpeThe NOKONIEHHe COCTOUT U3
HiwkHero (b)) KBapka, 10 CHX MOp He Ha-
6monaemoro sepxsero (f ) KBapka, 3aps-
YKEHHOrO Tay-JIeNTOHA W Tay-HeATPHHO.

CornacHo cTaHnapTHo# mMopenu, B
NPHPOAE CYIUECTBYIOT 4eThipe (yHaa-
MEHTA/IbHbIX B3aHMONCHCTBUA, B POJH
«IEPEHOCYMKOB» KOTODBIX BBICTYNANOT
pasnuunbie 6030HBI. 3NEKTPOMArHHWT-
HOe B3auMonelicTBHe mnepeHoCHTCA o-
TOHaMH (kBanTamMH ceeTta). CunbHOE
B3auMoeficTBHe, KOTOPOE yIepxKHBaeT
NPOTOHBI M HeHTPOHBEI B ATOMHBIX
Afpax, NepPeHOCUTCA TIIKOHaMH. I'paBH-
TauHA MNEePEHOCHTCA COOTBETCTBEHHO
rpaBETOHaMH. OOHHM M3 JOCTHXEHHH
CTaHOapTHON MOJe/H ABNAeTCA 00BLenH-
HeHue (eaMHOE ONMCAHHE) 3NIEKTpoMar-
HHTHOTO B3auMmoxaekcTeus u cnaboro
B3auMoneifcTBHA, OTBETCTBEHHOro 3a
panHoakTHBHBIN pacniag. B Tako#t ob6b-
€NMHEHHON MopOenu npeackalbiBaeTcs
CYLIECTBOBaHHE TPOMEXYTOYHLIX BEK-
TopHbix 6o3omoe: Z°, Wt u W, xo-
TOpEIE AOMXKHBI OBITH MEpPEeHOCYMKaMH
cnaboro B3auMoneicTBHA.

TpuymbanbHbiM  NOATBEPKIECHHEM
CTAaHIAPTHON MOMENIH CTANM0 OTKPLITHE
3TuX Tpex yacTuu B 1983 r. B LIEPHe.
Teopus naeT Taxkke TOMHBIE NPeCKa3a-
HHSA O ipoueccax, B KOTOPBIX POXKAAOT-
CA 3TH YacTHLbI, M O TOM, KaK X PErucT-
pHpoBaTh. HecMOTpSA Ha HOCTHTHYTBIE
ycriexH, CTaHiapTHas MOMeib He yao-
BIIETBODAET YY€HBIX MONHOCTHIO. Ha-
MPHMEP, 10 CHX TIOP K3 NEPBLIX MPHHLIH-
OB HEHU3BECTHO, MOYeMY Yy INeMeHTap-
HBIX YaCcTHI MMEHHO TE€ Macchl, KOTO-
phle Y HHX €CTh, a He apyrHe. /JlanbHel-
LLIHe IKCTIePHMEHTHI Ha yckopuTene LEP
pacluHpAioT 06NnacTL npenckasaHuit 3Tol
TeOpHH, KOTOpbie MoXHO Oyner mpose-
pHTB ¢ GecnipeLieIeHTHOI TOYHOCTBIO.

O3MOXHOCTbD nony4aThk Ha YCKO-

putene LEP muoxectso Z -uacTuu
NIPHBENA YXKe K KPYIHOMY AOCTHKEHHIO:
Ternepb MOXKHO € YBEPEHHOCTBHIO CKa-
3aTh, YTO HMMEETCA TONBKO TPH THMA
nerkux HefAirpurHo. CornacHo cTaHaapT-
HOH MoJenH, KaX/10e MOKOJIeHHE YacTHIl
CONEPXHT Mo OAHOMY HedTpuHOo. OnHa-
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KO TeOpHA HEe MOXEeT NpeackasaTb,
CKOJIBKO CYLIECTBYeT MNOKONEHHA, no-
3TOMY ONpEAENHTD ITO MOXHO TOIBKO
IKCTIEPHMEHTANMBHO IIYTEM MOAcCYeTa
4MC/Ia THNOB HeATPHHO.

HefiTpHHO — 3NIEKTPHYECKH Hedl-
TpanbHbie, MouTH OGeamaccoBble 4acTH-
1pl, o4eHb ¢nabo B3auMoAeHcTBYIOLIHE
C BElECTBOM; NMOCTOAHHO MOTOKH KOC-
MHYECKHX HelITpHHO GecnpensTCTBEHHO
NpoxXoasT ckBo3b 3Jemmio. Ilostomy
npsiMoe Habnonenne HeRTPHHO 3aTpya-
HHTENLHO. DKCNepHMEeHThl Ha Konnaii-
nepe LEP no3sonum npoBECTH KOCBEH-
Hbili moncyeT THNOB HeflTpuHo Ge3 pe-
TMCTPALMH 3THX HEYJOBHMBIX 4acTHIL
310 yAanock cAelaTh, TOYHO H3IMEPHB
«IHpHHY» Z O-pesunauca.

Yro takoe Z %-pesonanc u Kakoe OT-
HOILIEHHE ero WHPHHA HMEET K HHCITY TH-
nos HedTpuHo? TepMHH «pe3OHAHC»
OMHKCHIBAET B [JJAaHHOM cliyyae TOT akT,
4710 Ha Konnalinepe LEP no Mepe nocte-
NEHHOTrO YBENTHUEHHN YHEPTHH CTOJIKHO-
BeHus B obnactu 91 IMB uncno poxia-
tommxcst Z °-6o3onos Bospacraer. Cxo-
POCTH POKIEHHA YaCTHLL JOCTHIaeT Nu-
Ka, WIH «Pe30HHpYeT», NMPHMEPHO MPH
91,2 I'3B u 3aTem nanaet 1Mo Mepe AalTb-
Helliuero yeBenuueHus sHeprun. I[pa-
QUK 3aBMCHMOCTH 4YHMCNa POXKIEHHBIX
Z"%yacTHu B eIMHKILY BPEMEHH OT JHEDP-
THH TTy4Ka npezcTasnsgeT coboit xonoko-
noobpa3sHyo KpHBYHO.

Illuprna 3TONH KpHBO# NaeT KpHTHYEC-
Ky HHDOPMALHIO O YHC/I€ BO3MOXKHBIX
aneMeHTapHbiXx uacTuu. [Touemy 3To
Tak? lllupuHa — 3TO Mepa Heomnpene-
JIEHHOCTH JHEPrHH, KOTOpas, COrnacHo
NPHHLKNY HEONpeaeNneHHocTH, obpar-
HO MNPONOPLUMOHANbHA BPEMEHH: HEM
IIMpe KPHBasi, TEM KOPOYE BPEMSA KH3-
HH YacTHIBI. Bpems H3HH B CBOKO O4e-
penb CIY)XXHT HHAMKaTOPOM YHC/Ia pas-
NMAYHBIX MOJI pacnana, AOCTYNHBIX IS
Z %-yacTuusl; vem Gonblue YHCIIO THIIOB
YacTHIl, Ha KOTOPBIE MOXKET pacnacThCA
Z-yacTHna, TeM Kopoue ee BpeMsi KH3-
HH H TeM LIHPE COOTBETCTBYIOLLASA Pe30-
HaHCHad KpHBas.

W3mepenns wiupuubl Z ’-pe3oHanca
Ha uetsipex netexkTopax LEP noka3uiBa-
KOT, 4TO CYLIECTBYET TONBKO TPH THNA
nerkux HeiTpuHO. YeTseproe nerkoe
HEHUTPHHO OMNpENeNeHHO HCKIHO4YaeTCH.
B Byayuiem TeopHsa goJkHa Oyner nars
o6bscHenue 3romy dakrty. (JaHuble no
Z%-pesonancy He MOTYT naTh HHGOpMA-
UMK O CYUIECTBOBAHMM TSIKENbIX HeH-
TpHHO ¢ maccolt Gonee NONOBHHBI Mac-
cut Z9, Taxue HeATPHHO NOMKHBI OBITH
B MHIITHAP/ABI Pa3 THKejee H3IBECTHHIX. )
M3 3Toro BbiBOAA CNEOYIOT BaXHbIE
CIe[CTBHA 1A acTPOMH3HKH H KOCMO-
norun. Hanpumep, ceroaHs KCKaKOYeHa
BO3MOXHOCTE TOr0, H4TO YeTBEpPTOe
HeliTpuHO ¢ Mmaccoit no 10 I'B obecne-
YHBAET CYLLECTBOBAHWE «CKPBITOH Mac-
cel», KoTopas Heobxoauma, uTOOBI
OCTAaHOBHTH paciuupeHne BeenenHol.

Wccnenosatenu u3 rpymnsl LEP
NpeAnpPHHEMAIOT cefluac yCHIIHSA, 4TOObI
CNOXHTb K APYrHe 4YacTH roJI0BOJIOMKH
cTaunapTHO# Monmenu. Benercs moHck
MIBYX OPYrMX 4acTHI, NPENcKa3aHHbIX
Teopuel: f -kBapka 1 6030Ha Xurrca (ko-
TOpLIA HeATpaneH, HO, BOIMOXHO, CY-
IECTBYIOT H 3apf)KEHHbIE €ro pasHo-
puaHocTH). OCHOBBIBafick Ha JIKCTEPH-
MEHTA/IBHBIX JaHHLIX 1o ¢m3uKe 3re-
MeHTapHbIX uacTHn H3 nabopatopuit
BCEr0 MHpa, a Take Ha TO4YHO! Mmacce
Z0, TeopeTHKH TMpeACcKa3biBalOT, YTO
Macca {-KBapka nomkHa OpiTh B obnac-
T 13913B ¢ HeonpeneneHHOCTHIO
+30 I'B. o cuX nop 3KCNepHMEHTHI
Ha konnafinepe LEP wuckntouanu BO3-
MOMHOCTb CYILECTBOBaHMA [-KBapka C
maccoit Menee 45 3B u HeliTpansHOro
6o3ona Xurrca ¢ Maccoii MeHee 25 3B.
Ecnu 3TH yacTHUL! He OyayT obHapyxe-
HBl B B OajbHellueM, Korga 3Heprus
LEP OyneT yBenuueHa, 3TO MOKET 03-
HAYaTh WK 4TO MACCa 3THX YaCTHIIL ClH-
IIKOM Be/lHMKa, WM YTO CTAHO3pTHas
MOJ1e/Tb HEBEPHA.

TOBbI konnainep LEP Mor Bbinosn-
HHTb HayuHble 3aa4H, KOTOpbIe Ha
HEro BO3MarajMch, NPOEKTHPOBLIHKH
OOJIKHBI OBITH YYHTBIBATH H B3BELUH-
paTh pa3nuuHbie GaxTopel. CaMbiM

KpHUTHYeCKMM (HaKTOpOM, ONpeaesfio-
IIHMM pasMep HAKOMHMTEIbHOTO KOMbla
LEP, sBisieTcsl Tak Ha3lblBaeMOE CHH-
XpOTpOHHOE H3myueHHe. Jliobas 3aps-
JeHHad YyacTHua, HanpasisaemMas MarH-
TaMH [0 KPYroBOMY NyTH, H3nyyaeT
3NeKTPOMArHUTHLIE BOJIHBI W TEPHET
3Hepruio. Ecnu 3Ta noTepsa He BOCCTa-
HABJIMBAETCH, YacTHUa OBICTPO TepseT
CKOPOCTE M Bpe3aeTcs B CTEHKH YCKODH-
Tens. Ipu 3xnepruu nyuka 55 B gac-
THua B Komsue LEP wm3nyuaeTr 3Hep-
ruro npuMepHo 200 MaB 3a ooun obo-
POT, M OJIA BOCNONHEHHs 3TOH nore-
pu Tpebyercs psad pagMOYacTOTHBIX
(PY) nonocTHBIX reHEPaTOPOB € 4acTO-
To# 350 MI'y m obme#i MoOWHOCTEIO
16 MBT. B OyayweM, Korga 3Heprus
nyuka LEP pmocturuer 100 3B, uac-
Thusl OynyT TepaTh 3Hepruwo Gonee
2800 M3B 3a oguH oBopoT.

TaxuMm o6pa3oM, CTOMMOCTB IKCIUTY-
aTalHM 3/IEKTPOH-MO3UTPOHHOTO HAKO-
MUTEILHOTO KOJbLA@ B 3HAYMTENBLHON
CTENEHH ONpenenseTcd 3aTpaTaMH Ha
BOCTIOJIHEHHE 3JHEPreTHYECKHX TNOTEDh
Ha CHHXPOTPOHHOe u3ny4enue. [ns vac-
THIIbI, OBHTaOILEHCA No KpyroBo#t op-
GuTe, 3TH NMOTEPH NMPONOPLMOHAJIBHDI
4YeTBEPTON CTENEHH ee IHEPruH, [esieH-
Ho# Ha paauyc opbuTel. OueBHOHO, YTO
0N [OAaHHOM 3HEprHM my4Yka MNOTepH

y

” YCKOPU-
TENbHAR

/N

XENE3OBEETOHHOE APMO MATHWUTA

TPYEA YCKOPUTEN#A, OTKNOHAIOWMWE MarHMThbl ¥ CUCTEMa BaKyyMHbLIX HACOCOB (ro-
KasaHo B paspease). y4Ku 4acTul ABUXXYTCA NO OCK TPYObl. ANIOMMHUEBbLIE CTEHKM
00WKUThI CBUHLIOM, 4TOOLI NPEAOTBPaTHUTL BLIXOA CUHXPOTPOHHOr 0 M3NY4YeHWA Hapy-
XKy v oBpa3soBaHWe KOPPO3WWHbIX rasos. Tpyba okpyxeHa GoNbWUM OTKNOHAIOWMUM
MarHuToM. NMockonbKy MarHMTHOE None MoXeT BbiTh JOCTAaTOYHO HU3KUM, BbiGpaHa
fAeweBas KOHCTPYKUWA MarHuta, rae Crnou >Kenesa nepemMe)<aloTCA LeMeHTHbIMM
npoxknagkamu. 4Tobkl 4OCTUYE BLICOKOrO BakyyMa (npumepHo 10~ ' mm pT. cT.), uc-
Monb3yTCA cneyuankHble MeTannM4eckmne NeHTel, Ha KOTOPbIX OCefaT «bny>aa-

ouMen No KaMepe Monekyne! rasa.
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MOMHO CHH3HTb, YBEJIHYMBAA DaIHYC
opbuTel. ScHO Tak e, 4To yeM Gomnbiue
KOIbLO, TEM NOPOXKE €ro CTPOMTENb-
¢TBO. CylUecTBYET HEKOTOpbIf onTH-
MaJbHBIH pasMep Konblia, NPH KOTOPOM
CyMMapHas CTOHMOCTb €ro CTpOH-
TENbLCTBA, & TaKXKe CTOMMOCTB CTPOH-
TenbCTBA M JKCIUVIYATAUMH CHCTEMBI
PY-nonocTeff 0Ka3bIBalOTCH MHHH-
MAaNTLHBIMH.

CHHXPOTPOHHOE H3JIyMEHHE HAHOCHT
yiuiepb, Tak Kax yBETHYHMBAeT CTOH-
MOCTb YCTAHOBKH, HO OHO J1aeT H noJso-
KuTenbHblll 3hdexT. DTO H3INYyUeHHE
«racHT» OCUWINAUMH HHAMBHOYANBHBIX
YACTHL B ITy4Ke. DHEPruf HOBBIX 4Yac-
THI, BBOAHMBIX B NY4OK, OCLH/UTHPYET
BOKDYI' cpenHell 3HEPrdH Mny4xa, H 4em
Gonbille aMIUIHTYNA OCUHIUIALME, TeM
OricTpee OHM racaTcs 3a cueT 3hdexTa
paaMauMoOHHOro 3aTyxanus. Takum o6-
pa3oM, paaMauMOHHOE 3aTyXaHHe No-
3BOJIET HENpephIBHO NODaBNATH B My-
YDK BCE HOBLIE U HOBBI€ MOPHHH YAaCTHIL
¥ 3HAYHTENbHO YBEJIHYHBATD €0 HHTEH-
CHBHOCTb.

3aTyxaHue, KOoTOpOe camMo mno ceDe
cBeno OBl aMMIMTYAY OCUMANAUHHR A0

COEPUYECKASA NONOCTb

NONAPUSALIMOHHAS
HACTPOWKA

YCKOPAKOWASRA
nonocTb

Hyns, npotuBobopcTeyeT ¢ 3ddexTamMu
o dy3un (pacnisiBaHUs My4ka), KOTO-
pbl€ YBETHYHBAKOT aMIUTHTYIY OCUMIIIA-
uuit. Takum obpa3zoM, ny40K AOCTHraeT
PAaBHOBECHOTO COCTOSHHS, B KOTOPOM
3TH [ABE NPOTHBOIONOXHBIE TEHASHLIMH
cbanancHpoBaHbl. 30eck MOMXHO MNpO-
BECTH AHAJIOTMIO C BO3OYIUHBIM LIADH-
koM. [laBneHune BO3ayXa BHYTDH LIADHKA
MO’KHO CPaBHMTB ¢ cuol nuddy3un, a
3MacTHYHOCTL pe3uHOBO#l o0Bonoukn —
C pagHManvoHHBIM 3aTyxaHHeM. Koraa
[OaBJjieHHe BO3pacTaeT, 1uap pa3ayBaeT-
cf. OaHaKO ec/iu MPH TOM Xe AaBJIeHHH
YMEHBIIHTL KakAM-To obpa3jom 3nac-
THYHOCTH O0OIOUKH, TO LIADHK YMEHb-
LLIHTCA B pasMepe.

CocTosHHEe PaBHOBECHA 3aMedaTellb-
HO TE€M, YTO B HEM MYyYKH YACTHIL MPaAK-
THYECKH HE PearupyloT Ha Majibie BO3-
MYILIEHHS, TaKHe, KaK ObicTpble duykTy-
auMM ynpasifioLIero MariiTHOTO TIONA
(Tak xe kak nehopmupoBarHas obonou-
K& BO3OyIWIHOTO apuka OwicTpo BO3-
BpALLAETCA K CBOEMY MePBOHAYA/IbHOMY
cocTosHHI0). TIpH IHEPrUAX, NOCTHXH-
MBbIX Ha Komadinepe LEP, 3TH ycloBus
OCYIIECTBIAIOTCA TONBLKO ANA 3NEKTPO-

NOPWHEBAR
HACTPOMKA

i

CUCTEMA

HOB H NO3HTPOHOB, HO HE /A IPOTOHOB
(xorna cMHXpOHHOE H3nyueHHe cnaboe).
[na dusukos, paboTarimux Ha yCKOPH-
TeNfAX, B 3TOM COCTOHT NPHHUMIIHA/B-
HOE pa3nHyuHe MeXIy 3NMeKTPOHHBIMH H
NPOTOHHBIMH HAKONHTEIBHBIMH KOJlb-
uamu. ITpoToHsb! GecKoHeYHO AOATO CO-
XpaHfAT «NaMATHY 0 JIF0O60M BO3MYLLEe-
HHH, B TO BpeM# KaK 3/1eKTPOHBI «3a0bI-
BAlOT» O BO3MYIIEHHAX 38 COTHIE NOMM
CEKYHOBI.

A3PABOTYMKH LEP nomxkubi 6b1-

M co3naTh MalmHy ¢ Tpebyemoit
JHEpPrueil M CBeTHMOCTBIO (MHTEHCHEB-
HOCTBIO NyuKa), HO cbanaHcHpoBaTh 3TH
TpeGoBaHNA C (HHAHCOBBIMHM pacxona-
MH H@ CTPOMTENLCTBO H 3KCTUIyaTallk-
OHHBIMH pacXojamH, a Takxe obecre-
YHTBL JOCTATOUYHYIO FMOKOCTHL YCTaHOB-
KM 18 panbHefliuelt peKOHCTPYKLHH.
B mnawane 1976 r. cneumManucTel H3
LIEPHa npeacTaBwiM NPOEKT KOJbLA
anuHo# 50 kM. DTO onTHMaNbHLIN pa3-
MEp [UIA MalllHBl C MaxkCHManbHOR
3Hepruelt nyuxa 100 I'B npu ycrnoBuu
MCNOJIL30BaHHA OOBIYHBIX YCKOPAIOLIMX
cucTeM. 3a 3THM nNocneaoBan Apyro#

PY-NONE

PY-NONE

NO3UTPOHLI
=t

|
BPEMHA & g >
CrYCTOK CrycTokK

JKECTKAS
HACTPOMKA

PAOVWOYACTOTHASR (P4Y) NMONOCTE cosgaeT ocuunnupyo-
wee INeKTPUYECKOE NoNne (KpacHbie CTPEenKu), YyCKOpAee
CryCTKM YacTuy. HTo0bl YMEHbWKTL TENMNOBLIE NOTEPKU B Meg-
HBIX CTeHKax nonoctw, PY-none, Korga oHo He gon»xHo pabo-

TaTk Ha yCKOpeHWue CrycTkoe, Nepekni4yaeTca Ha npuneraw-

Wyio chepuyeckyio NoNocTe C Manow guccunauywen. Tenno-
Ebl€ NOTEPK B chepu4ecKon NONOCTH MeHbiue. Ha rpadpukax
noKasaHa npocTpaHCTBEHHaA 3aBUCHUMOCTb HaNpAMEHHOCTW
NONA OTHOCUTENBHO NONOMEHWA CIYCTKOB.
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NpOEKT, B KOTOPOM KOMBIO OBI/TO MeHb-
1€ ¥ UMENO0 OKPYKHOCTB Beero 22 kM ¢
anepruet myuka 70 I'sB, xotopas npu
HCIONb30BAHWH MATHHTOB CO CBEPXIIPO-
BOAALIMMH 00MOTKaMu morna Obl ObITh
noaraTa go 100 I'B.

K cepeamnne 1979 r. npoekTHPOBLUKKH
MpHILTH, OAHAKO, K BLIBOAY, YTO Mpea-
MOMTHTENBHA NECKONTbKO Bonbiuas anu-
Ha Kombla — 26,7 kM. B 3TOM cnyyae
BO3MOXHO B NPHHUHNE MOOHATbL IHEP-
THI0 YCKODEHHS [0 BeNHYHHbI, HeoO-
XOAMMOHR INA POXIEHHA Map 4acTHI
W+/W ™ ¢ ucnonsiopanHem oObIu-
«HBIX MAarHuToB, paboratoumx npu
KOMHATHOH TeMmnepatype (TOrma mpo-
‘exT He Oyner 3aBHCeTh OT pPa3BUTHS
CBEPXNPOBOIHMKOBOH TEXHOIOIHH).

B nexabpe 1981 r. coeer LIEPHa
onobpun 3ToT npoekt. CHavana Kon-
naknep ponxeH Obu1 paboraTe npn
MaKCHMAaJIbHOR 3HEprHM B CHCTEME
neatpa macc B 110 I'B (cramus I); B
panbHeHlleM IUIAHHPOBANOCH €ro YCo-
BEpILEHCTBOBaHHE C TeM, 4TOOBI nO-
cTaub 3Hepruu 200 B (cramms 11), ¢
NPHHLHNMHAIBHON BO3IMOXHOCTBIO
nanbHeRLIero yBeIHYeHHA SHEPr UM TIPH-
mepHo a0 240 I'3B. Ha cranuu 11 yuennie
CMOTYT H3Y4aTh B3auMOneHCTBHE MEX-
ny wactiuame Z% W+ uw W~ uro
OYEHb BAXHO IUIA MIPOBEPKH A0CTOBEP-
HOCTH TEOpHH 3eKTpocnaboro p3aumo-
nefiCTBHA.

CtpoutesnbHble paboTbl Hauanmmch
BCKOPE NOCJIe TOT0, KAK OKOHYATE/IbHbIA
npoekT 6611 ono6pen. C 1983 o 1988 .
LEP ©6min xpynHefme#d HHXEHEPHO-
TEXHHYEeCKON CTpPOHTeNnbHOH mmolan-
xo# B EBpone. Ha unxeHepHbie paboThi
H CO3faHHe COOTBETCTBYIOIUEeH HH-
¢dpacTpyKTyph! Obii0 NoTpadeHo Honee
NONOBHHBLI GlOMKETa CTPOMTENLCTBA.
Haubonee srevaTnsAiomed 4acTobio Mpo-
€KTa MOXHO CYHTATh OCHOBHOMN KOnblle-
BOH TYHHEJIb XOTH U3 Hero Obi/i0 BLIHYTO
MeHee MOJIOBUHBI 3EMIIH M CKAJIBHBIX 110-
pon or obuero obbvema 1,4 MiH M.
OcTansHble 3eMasHbIe PAOOTHI BKIIOYA-
7K cO30aHHe 4 rMraHTCKHX KaBepH A
pa3jMellleHHs neTekTopoB, 18 wmaxTt u
ok0s10 60 3a/10B, KAMED H HMIL.

TpH TYHHENbHBIX MPOXOA4ECKHX KOM-
Gatina npobupamu cebe nyTh CKBO3b CKa-
Jibl CO CKOPOCTBIO 25 M B I€Hb, OTK/IOHA-
AICL IPH 3TOM OT 3aaHHON TpPaekKTOPHH
He Bonee uem Ha 1 cM. KoMnoHeHTbI
YCKOPHTENIA BHYTPH TYHHens ObIH BbI-
cTpoeHs! ¢ TodHOCTHIO Ao 0,1 mMm. Ta-
Kas BBICOKaA TOYHOCTH ObiNa HOCTHI-
HYTa C NMOMOLUBLK) CHCTEMBI JNIA3EPHBIX
unTephepoMeTPOB, pa3IMEILeHHBIX Ha
XOnMax, OKpPYKaIOLIHX MECTO CTDOH-
TeNnbCTBA.

TOBbI ¢C3XOHOMHTE BPEMSA H EHb-
T'H, MPOEKTHPOBIIHKH PELIHIH HC-
NONb30BaTh YXKE CYLIECTBYIOIIHE YCKO-
PHMTENH MEHBIIEro pa3Mepa ONfA CHCTe-
Mbl HHXKEKIIHH, KOTOpas pasroHAeT ny4-

rA300EPA3HbIV
FENVM

BAKYYMHAA
KAMEPA

TEPMOM30ONALUUA

BAKYYMHbIW
KNAMNAH

EP)KEHb
HACTPOMKM

CBEPXMNPOBOARALLARA PY-MONOCTb nossonseT nogHAaTs aHepruio LEP go 100 M'aB
Ha Ny4oK. CTeHKM M3 OXNaXKAAEeMOro XULKUM renuem CBepxnpoBoAsWero HUobus
CBOAAT TeNnoBbie NOTEPWU K Hynio. BCce oCTpeIe BbICTYNbI CrAaXeHbl, YTOOkI none
HUrge He umeno Gonblworo rpagueHTa. MHade Gbl B 3TUX y4acTKax CKannuBanwchb
3NeKTPOHbI, KOTOPbIE Harpenu Gkl HUOOKUIA Bbille TeMnepaTypbl CBEPXNPOBOgALEero

nepexoga.

KH YacTHL 00 MHOBOJIBHO 3HAYMTENb-
HOH HepruM nepen TeM, Kak BBECTH HX
B xonbuo LEP. [Ipa nuHelHBIX yCKODH-
TeNA MOCNEAOBATENIbHO MPHOAKT HM
HaYanbHy 3Hepruio 200 MaB u 3atem
600 M3B; 600-M3B-Hoe HakOnMuTE/ILHOE
KONBLO aKKyMYNHPYET CTYCTKH YacTHIL.
3aTeM OHHM BBOAATCH B MPOTOHHBIH CHH-
xpoTpoH B LIEPHe, koTopsift nopoauT
ux sxepruio no 3,5 I'B. INocne 3Toro
CTYCTKHM MHKEKTHPYIOTCA B NIPOTOHHBIH
CYNEPCUHXPOTPOH, PA3rOHAIOLIMH HX 10
20 I'3B, u, HaxoHeu, BoaaTcs B LEP,

Kax TOnbKO 4acTHIBI OKa3bIBAKOTCSH
BHYTpH Konbua LEP, ux neobxomumo
HANPaBMTh BAOJIb HYKHOH TPaeKTOPHH
H 3aTteM cOKycHpOBaTh B 3annaHHpO-
BaHHBIX MECTax CTOJIKHOBeHH. DTy 3a-
nayy pelaeT cHCTeMa 3MEeKTPOMAarHu-
TOB M 3MIEKTPOCTATHYECKHX IUIACTHH,
Kaxpan w3 BOCbMH [IyT, COCTaBAAIONINX
Gonee 3/4 okpyxuoctu LEP, cocTouTt
3 31 crampaptHoro Momyns. [InuHa
xaxaoro Monyns 79,11 M. Ou BKmrO4aeT
MarHMThl Pa3HOro THNA ¥ HA3HAYEHHA B
CleAylollleM TMOpAOKe: BePTHKaJIBHBIN
dokycupyrowMit KBAAPYNoms (4eThipex-
MOMIOCHBIN MAarHUT, KOTOPSIH COKHMaET
My4Y0K B BEPTHKAJIbHOM HAaNpaBJIEHHH),
BEPTHKAJNILHBI KOppekTop opbutsl,
IPYTNyY M3 IUECTH OTKIOHAIOIMX ANUIO-
neil, ropu3oHTaNBHbIA QOKYCHPYIOLLHH
CEKCTYNONb, FOPH3IOHTANbHBIA (OKyCH-
pytoumnit  KBaApyNoslib, TOPH3IOHTANb-
Hblit XOppexTOp OpOHTHI, BTOPYIO rpyn-
My H3 IIEeCTH OTKIOHAIOILMX AHIIONEH M,
HaKOHell, BePTHKalbHbIH GoKycHpyio-
LIHHA CEKCTYNONB.

OTKIOHAIOLIHE OHNONBHBIE MATHUTEI
HAaNpaBAOT 3NIEKTPOHBI H NO3WTPOHBI
BOONb ayr¥. Paguyc KpHBH3HbI BeJHK,

4T0ObI YMEHBIUNTE CHHXPOTPOHHOE H3-
JIYUEHHE, no3ToMy MArHHTHOE MNOJIE B
THX AUNONAX HeoDBIYHO Mal0 — BCero
oxono 0,1 Tn. Cnaboe none no3Bonun0
cOenaTh cepaeYHHKH 3THX MAarHHTOB N0
HOBOH cXeMe: TIIPOMEXYTKH MEXIy
CTa/lbHbIMH MArHHTHBIMH IJIACTHHAMH
3aM0JIHEHL]  M3BECTKOBBIM  PacTBoO-
poM, — KakKk KpeMOBbl€ MpPOCNOHKH B
TopTe «Hamoneon». Takas KOHCTPYK-
LMA oKazanach Ha 40% neiwesne cTaH-
OapTHOrO CIUIOLIHOrO CTaJLHOTO cep-
[e4YHHKA.

B ueHTpe Kaxaoro y4actka, rjie npo-
HCXOOMT CTONKHOBEHHE NYYKOB, OHH
O0KHBI OBITH CKaThl [0 BO3MOXHO
MEHBILIHX PaiIMepoB, 4TOOb! YBEIHYHTD
CBETHMOCTb. JTO AOCTHraeTcs ¢ mo-
MOLLBIO DPANA CBEPXNPOBOAALIMX KBAI-
pynonsHEBIX MarHEToB. OHH (OKyCHpY-
K0T AuameTp nyuka o 10 MKM B BEpTH-
KanbHON miockocTd ¥ oo 200 MkM — B
TOPH30HTANBHOM.

I'pomansbiit cBEPXNPOBOAALLHI cOse-
HOMIHBIH MArHHT OKPY)XaeT YYacTOK
CTONKHOBEHHS M CO3[d8eT B JeTEeKTOpax
OOHOPOAHOE MAarHUTHOE MoJne. ITO No-
e MCKPHUBNIAET NMYyTH 3apsiKeHHbIX Yac-
THIL, POOHBILUHXCA B Pe3y/bTaTe CTOJK-
HOBeHMsA, H TakuM obpa3lom no3sonseT
IKCNEPUMEHTATOPAM ONpEAENHTh HX
MACCy M 3JieKTpUYeckuit 3apsam.

Bce MarHHTBI TOYHO OTDErynHpoBa-
Hbl, TAK YTO HHTEHCHBHOCTB TOKa, TEKY-
Lero B KX oOMOTKax, CTpOro onpenese-
Ha. [na 3ro#t uenum wumeercs Oonee
750 HCTOYMHHKOB TMOCTOSHHOIO TOKa,
MOILIHOCTh KOTOPBIX HAXOOMTCH B Ipe-
nenax ot 1 kBt no 7 MBt. TouHoCTb, €
KOTOPO#H BbiBEPEHA MOILLHOCTBL 3THX MC-
TouHHxoB, coctasnser 0,002%. Onu
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WUCKPUBNEHHARA CTEHA getextopa Opal, cienaHHas w3 CBMHLOBOro CTeKna u »e-
nesa, uMeeT BbICoTY 10 M ¥ NPUMEPHO Takyio e AnuHy. CBMHLOBOE CTEKNO nornouja-
€T 3NeKTPOHbI U ramma-ny4yu, a TONCTbIe, OKPaWeHHBIe XXeNnTeIM LBETOM XeneaHslie
NNUTBI USMEPRAIOT AOMIO SHEPrUK, YHOCUMYIO a[jpOHaMK. 3Ta KOHCTPYKLUA COBAUHA-
@TCA C Apyron, TOYHO TaKoW Xe, W OKpy»xaeT 6onblion coneHoufAanbHbli MarHnuT 1
ra’oeble MOHM3ALWOHHbIE KaMepbl, PErMCTPUPYIOLUE TPEKN 3apPAMKEHHbIX YacTuL.

CTPOro CHHXPOHHIMPOBaHLI HA KPHTH-
yeckOH cTaaMH, KOraa 3HepPrHs Myukos
«J0MN0I3a€T» A0 MaKCHMAaNbHOMN.

B xonbue LEP ogHOBpEMEHHO LIMPKY-
JTIHPYIOT B NPOTHBOMNOJIOXKHBIX Hanpas-
JIEHHAX YeTbIpe CHMMETPHYHO Pacmono-
HKEHHBIX 3JIEKTPOHHBIX H HETBIPE TAKHX
e NMO3UTPOHHBIX crycTka. IlyTH anek-
TPOHHBIX ¥ MO3UTPOHHLIX MYYKOB CKpe-
LLIHBAKOTCA B HEHTPE KAXOOro 3KcnepH-
MEHTANIBHOIO NeTeKTOpa, a TaK)Xe B ye-
ThIPEX MPOMEXYTO4YHBIX ToukaX. OnnHa-
KO B MPOLIECCE MHIKEKLIMH, aKKYMY/IALHH
¥ coGCTBEHHO YCKODEHHA BPALUaOLIHECH
B MPOTHBOMNONOMXKHBIX HaNpPaBNeHHUAX
NYYKH HE OOMXKHbI NOAXOAMTEL OnH3Ko
APYT K APYry, NOCKOJIBKY 3/IEKTpOMar-
HHTHBIE MOJIA, CO3[AaBaeMbl€ KamIbIM
TaKHM CryCTKOM, B 3TOM ciyuae cobeioT
C MyTH CBOEr0 «ONMMNOHEHTa» H B PE3YIlb-
TaTe o0a crycTka BpeXyTcs B CTEHKH
YCKOPHTeNnbHOH Kamepsl. 3ToT 3 ekt
B3aMMOAeHCTBHA MyYKOB MOJKHO MpEO-
NONeTh, €C/H NOABEPrHyTh NMYYKH MMO-
CTOAHHOMY BO3AeHCTBHIO 3NEKTPOCTa-
THYECKOro noss, KoTopoe paboraer kak
HEBHAMMAA AOPOXHAA pa3e/MTe/NbHas
Monoca, He NMo3BONAOLIAA Ny4YKaMm BOii-
TH B KOHTAKT BO BCEX BOCBMH BO3IMOXK-
HBIX TOYKaxX CTONKHOBeHHA. 32 MrHoBe-
HHME OO0 TOro, Kak Bce rotoBo K cbopy
IKCNIEPHMEHTAITbHBIX [IaHHBIX, CHHMAa-
E€TCA HanpAXEHHE C 3NMEKTpPOCTaTHYeC-

KHX MNNacTHH B 3KCNEPHMEHTAJIbHBIX
TOYKAX CTOJIKHOBEHHS H CTaHOBHTCH
BO3MOXHBIM CTOJKHOBEHHE MYYKOB.
(CenapaTopsl MOXHO HCMOJIBI0OBATh
TaKiKe Ui KOPPEeKUHH TPAEKTOPHH Myy-
KOB TI€PEe CTOJIKHOBEHHEM.)

AK oTMeqanoch Bblllle, JIEKTPOHEI
H [I03UTPOHBI, BpalllalolulHecs B Ha-
KOMHTENBHOM KONbLle, HENpPepPbIBHO Te-
PRIOT 3HEPrui0 B hopMe CHHXPOHHOIO
H3nyueHHsn. 3anauy cHabXeHus NMy4yKkoB
9HEprHel pemaroT paaHoO4acTOTHBIE pe-
3oHaHcHble nonoctu (PY-cucrema).
CywecTsyioian PU-cicTema yckope-
HHA cocTOHT M3 128 nonoctelt mo nate
sueek kaxnas. McTOYHMKOM 3HEpPruM
cnyxatr 16 MeraBaTTHBIX K/IMCTPOHOB.
KnMHCTPOHBI TEHEPHPYIOT MHTEHCHBHOE
paaHouacTOTHOE [0Nle, KOTOpOoe noaa-
€TCA HA MOJIOCTH. YCKOpeHHe HacTHIL
OCYLUECTBJISET 3JIeKTPHYECKAA KOMIMO-
HeHTa nosdA. [Tosie ocUMNNIHPYET Kak pa3
¢ Tako# yacToTo#, 4ToOBl B T€ KOPOT-
KHE MrHOBEHHH, KOrja CryCcTOK 4acTHLU
NPOXOAHT 4YEpe3 NoJoCTh, OH MOoay4an
OT TNONS NONONHHTENbHBIN YCKOPSAHO-
M gmnynbe. Tako#i crycTok HanoMu-
HaeT CNopTCMeHa-BuHACEpdepa, CKOb-
3s1ero Ha rpebHe Hecywe# ero npuboii-
HO#H BOMNHBI.
I'naBHas TexHuuyeckas npobrnema B

PY-cucTemMe cOCTOMT B TOM, 4TO YCKO-
DAIOLIHE 3MEKTPHYECKHE NOJIA HArpeBa-
10T CTEHKH MeOHON NOoJIOCTH M 3Ha4M-
TeNnbHAas AONA MOcTynaloueh MouHo-
cTH mnpeBpamaercs B Temwio. HYr1obsi
YMEHBLUHTE 3TH NOTEPH, HHIKEHEDPBI NMO-
CTaBHJIH MPH KaXKAOR yckopAolileH no-
JIOCTH AOMOJIHHTENbHYIO chepHHecKylo
MoNoCTh, TAK 4TO MOWHOCTE PYU-nons
BCe BPEMSA «IepeKayHBaeTcA» H3 OOHOH
nonoctH B apyryw. Chepuueckas mo-
NOCTE YCTPOEHA TAaK, YTO AMCCHMNALMA
3HEepPrud B Hell HAMHOTO MeEHbILE, YeM
B yCKopswolle# nonoctH. B To Bpems
KOra CrycTOK YacTHI NPOXOOHT Ye-
pe3 YCKODAIOUIYIO MONOCTh, MOYTH BCH
MomHocTe PY-nons cocpenotoueHa B
Heit. [ToioBHHY BpeMeHH, ONIHAKO, MakK-
CHMYM MOILHOCTH NPUXOAUTCA Ha ce-
pHYecKyr0 nonocTk. Takum obpazom,
CTYCTKH  TONMYMAalOT  MaKCHMasibHOe
YCKOPEHHE, a TEIUIOBbIE MOTEPH CYLIecT-
BEHHO YMeHbluatoTcs, Tak kak PY-none
MONOBHHY BPEMEHH AeACTBYET BO BCHO-
MOraTeJIbHBIX MOJIOCTAX C MaJIoH AHCCH-
nauueit.

PY-cucTeMa YCKOPEHWA BbINOJHAET
TaKXKe BAXKHYH 3a/]auyy KOHUEHTpPalLHH
4YaCTHIL B TUIOTHbIE crycTKH. OHa pabo-
Taer npu uactore 352,21 MIu, T.e.
Boonb okxkpyxHoctH LEP yxnanwisa-
ercs poBHO 31 320 nepuonor konebanui
PY-nona. Kaxasl#t Taxoit mepuon co-
OepXuT obnacTk, roe KoneGaHMA dac-
THI BOKPYI LEHTPA CrycTKa YCTOHYMBEL.
3Tta obnactek cTabuIbHOCTH Ha3bIBAET-
ca PU-ummeft. Cucrema PY-uuiu doxky-
CHPYET 4acTHlibl B OTAENbHbIE CTYCTKH
mnuHo# 1—2 ¢M, B KOTOPBIX 3HEPrus
BCEX YACTHI COBMagaeT ¢ TOYHOCTHIO
0,1%.

IMockoneky konbuo LEP Brniouaer
31 320 nepuonoB konebaHuil, HMeeT-
ca 31 320 PY-pmu. MoxHO npeacra-
BUTH HAKOMHTENBHOE KONMBLUO Kak napy
FHTAHTCKHX «4ePTOBBIX KOJEC» MO
31 320 xabun B KaXK10M, KOTOpbIE Bpa-
LIAKOTCA B NPOTHBOMOJIOXKHBIX HAaNpas-
neudsx. Ecnu oBa npUATENs KaTakTCA
Ha pa3HbIX KOJNecax H XOTAT BCTPETHTh-
CH B HYXHOI TOYKe, OHH [OJIKHBI CECTh
B COBEPLIEHHO ONpefieNeHHbIe KaOUHBI.
AHanoruyHo, 4Tobsl CrycTKH 3JIEKTPO-
HOB H NO3HTPOHOB CTOJIKHYJIHCD B LIEHT-
pax [OeTeKTOPOB, HacTHUbLl AOJDKHBI
BBOIMTHCH B KOJIbIIO H HAKATUIHBATLCA B
CTPOro COOTBETCTBYHOIIMX APYr APYry
HHIIAX. 3TO JAOCTHIAETCA ¢ MOMOLUBIO
O4EHbL TOYHON CHHXPDOHHM3ALMH MEXIY
PY-cuctemMolt 1 cHCTEMOM MHIKEKLIHH.

OCIJIE TOro KakK 4acTHLbl HAKOIJIEe-

Hbl B JIOCTAaTOYHOM KOJIHMECTBE H
OOBeeHbl OO0 HYXHOH HEPrHH, NY4YKH
LEP 00blyHO LUHMDKY/JIHPYIOT B KOJbLE
OKO0/10 6 4 H MHOFOKPAaTHO CTAJIKHBAKOT-
Cfl B IETEKTOpax. 3a 3TO BPEMA Kaxaan
u3 102 yacTuu B nyukax nenaer Gonee
240 mnH. 06OPOTOB M NPOXOAHT OKOJIO
6,5 mnpa. kM — Gonelue, 4eM paccTos-
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Hue no Hentyna. Bcs yckopuTenbHas
Tpyba nonxkHa 6bITh OTKauaHa 10 OYEHB
HHM3KHX [4BJIeHHN, NOCKONLKY HAa TAKOM
IJTHHHOM MYTH [OaXe€ HECKOJLKO MOsie-
KYJ1 ra3a MOTYT CTONIKHYTBCA C Ty4KOM H
HAPYUIHTL €r0 CTPYKTYDY.

apnendne BHYTPH TPYOb! ycKOpHTENA
cocrasnser meree 10~ ! mm pr. cT.
OnHako y4acToK JUTHHOM 0kos10 20 KM u3
27-KHNOMETPOBOro MYTH MOABEPXeH
OeHCTBHIO CHHXPOHHOIQ H3/TY4EHHS, KO-
TOpOeE BbI3bIBaeT Aecopbumio ra3a u3 cre-
HOK BakyymMHoi#t kamepsl. ITo3ToMy, xorna
[0 KOJMbLY UHPKY/IHDYIOT Iy4KH, OaBie-
HHe noaHuMaroT Ao 107 7 MM pr. CT.

Tonebko MOJIOBHHA H3/y4aeMoil Mou-
HOCTH MNOTTIOWAETCA AJIOMHHHEBBIMH
CTEHKaMH BaKyyMHOI kamepsi. Eciin He
NPEANPHEATE OONOJHHTEbHBIX MED,
OCTaNbHOE H3jyHeHHe «MpoluuIo» Obl
CTEHKH M TMOMNAJIO B TYHHENb, Tle BbiCO-
Kuit ypoBeHb pamuauuu ObICTpO paspy-
s OBl OpraHuYecKHe MaTepHalbl, Ta-
KHe, KaK Pe3HHOBBIE IPOKIANKH, kabenu
u wionauus. Hanyuenuwe pearmposano
OBl Takxe ¢ BO3AYXOM ¢ 0OpazoBanHeM
030HA ¥ OKCHJIOB 230Ta, KOTOpbIE B yC-
NOBHAX BJAXHOCTH A4l Obl a30THYHO
KHCJIOTY € BBICOKHM KOPPO3HAHBIM Oefi-
crdeM. YTobbl npenoTBpaTHTH Nona-
N@HHE H3NIYYEHHA B TYHHE/b, AFOMHHH-
€Bas KaMepa MOKPHITA CBHHUOBOH 06-
LLUHBKOI.

B pasee cO3@HHBIX 3/IEKTPOHHBIX Ha-
KOMHTENbHBLIX KOJNbLIAX CBEPXBBICOKHMH
BaKyyM OOCTHIaliCs ¢ TIOMOLLBLIO ClIELH-
anbHBIX HOHHBIX HACOCOB, KOTOPbIE pa-
GoTasm B none OTKIOHAIOIMX MAarHH-
ToB. Ho B yckopuTene LEP nons oTkio-
HAIOLLMX MArHHTOB CAHILUKOM cnabui u
HOHHBIE HACOCHI HE MOTYT paboTaTh Kak
cneayetr. BMmecTo 3TOro HcCnonb3oBaHa
HE NPUMEHABILAACA pPaHee B yCKOPHTeE-
NAX HOBas cHcTeMa ¢ ocobeIMH ancop-
OUpYIOLIMMH METaIIHYECKHMH JIEHTA-
mu. lllupuna sTHx nent 3 cM, a obumian
nnuHa coctasnser Gonee 20 xMm. Oumu
cAenaHbl U3 KOHCTAHTaHa (cr/iaBa MeaH
H HHUKeNd), MOKPBLITOrO aJlOMHHHEBO-
LUHPKOHHMEBBIM CIUIABOM. DTOT MAaTEPH-
all «JIOBHT» MOJIEKYJIbI Fa3a, KaK JuIyy-
Ka — MyX, oOpa3ys crabunbHble XUMH-
yeckue coeaHHeHHs ¢ BonblIHHCTBOM
AKTHBHBIX ra30B, TAK 4TO OCTABLUHECH B
KaMepe MOJIeKyJibl ra3a NpocTo «IPHIIH-
nalT» K JIEHTE.

Hakowren, 4Tobbl A0CTHYL AABNIEHHA
Menee 107! mm pT. CT., BHYTPEHHHE
MOBEPXHOCTH BaKyyMHOR Kameps! H07-
JKHbI ObITh 4YPE3BBINANHO YHCTHIMH.
Kaxpas cocTaBHas 4acTh KaMephbl Tila-
TENbLHO OYHLLIAIACH XHMHYECKHMH METO-
[aMH M 38TEM XPaHH/IACh B XHMHYECKH
uHepTHO# cpene. Tlocne ycTaHOBKH B
TyHHesie KaMmepbl ObinM «mpoXapeHbi»
npu Temnepatype 150°C B Teuenue 24 4
MpOKayYHBaAHHEM [eperpeToH BOAbI MOA
naBnieHHeM 8 aT™ Yepe3 CHCTEMY OXJIax-
[EHHS ATFOMHHHUEBO-CBHHLIOBBIX Xamep.
Takne KOMIOHEHTBI, KaK KlanaMbl, W3-

MepHTeNbHbIe NPHOOPEI, KaMEDHI U3 He-
pkaseloileit cTanu U 3MeKTpocTaTHYeC-
KHE CEenapaTopsl «NPOKAPHBAIHCH»
3/IEKTPHYECKHM TOKOM.

qTOBLI MPOH3BOAHTL AOCTATOYHO
Z%-uacTui Ons TOYHOM NMPOBEPKH
CTaHAapTHOH MOAENH, CBETHMOCTD Myy-
KOB (BeJMuHHA, CBA3AHHAA C YacTOTOM
CTOJIKHOBEHHH 3/IEKTPOHOB H MO3HTPO-
HOB B JIETEKTOPAX) AOMKHA ObITHL Bech-
Ma BBICOKA. OIIHH M3 cnocoboB noesile-
HHA CBETHMOCTH 3aKNIOYAETCA B MAKCH-
ManibHOM YBeJIMYEHHH H4HMCNIA 3JIeKTpO-
HOB M NO3UTPOHOB B crycTKax. [ns ato-
ro B KaxKabil LHPKYIHPYHOILHHA CTYCTOK
NOCTOAHHO HHXEKTHPYIOTCA HOBbIE Yac-
THIbl. JlanbHefiiiero yBe/iMuYeHHs CBe-
THMOCTH MOXHO n00uThCH, DOKYCHDYS
CryCcTKH 00 O4YEHb MAJIOTO OGRMH. B TOY4-
K€ CTONKHOBEHHA ¢ momoisio Habopa
MarHuTHeIX nuH3. Ha ctanum | npoexT-
Haf MakcumanbHas ceeTumoctes LEP
COCTaBJIfET OKOJIO 2,103' YacTHI B ce-
KyHny Ha 1 o2,

HocTuus Tako# BLICOKOM CBETHMOCTH
0Ka3aJyioCh HEMPOCTO. MHuoxecTBO Mo-
GounbIX ABNeHuMl, CBA3IAHHBIX CO CIOXK-
Holt GH3UKON YCKOPEHHBIX MYYKOB, CHH-
JKAIOT CBeTHMOCTL. Tlpexnae Bcero 3To
ahdexT Tak Ha3LIBAEMOTO KHMIBBATED-
HOro nons. KuneBaTepHbie NMOJIS BO3-
OyxnaloTcs B KOMINOHEHTAX YCKODHTe-
A 3MEKTPOMArHUTHBIMH TIONAMM Hac-
THI B MepeaHeft YyacTH CrycTka, 3aTeMm
OHH BO3MYILAOT YaCTHLbLI B XBOCTOBOM
YAacTH CrycTKa, YBE/JHYMBAA aMIUIHTYAY
HX MOmepeyHbIX ocuMnnsuui. Xapak-
TepHas A PY-uuin npoaonsHas BO3-
BpalL@louIas CHIa MepeBOAWT 3TH 4Yac-
THIBI B NEPEAHION0 YaCTh crycTka. B pe-
3ynbTaTe M3-3a OGonbluelt aMIUIHTYABI
nonepeyHbIX OCUMINALAN OHH BO30YyX-
palT ewe Gonee cunbHbIE KHIIbBAaTEp-
Hble nons. Takol HectabunpHbif pocT
OCUH/IIAUMA B KOHLIE KOHLIOB Hanpasns-
€T YacTHLEl B CTEHKH YCKOPHTEIBHOM
TpyObI.

DddexkT KHILBATEPHOTO MOJIA MOXHO
CHH3HTBb, €CJIH CAEIATH YCKOPHTENIbHYIO
TpyOy Kak MoxHO Donee cuMMeTpH4YHOHR
B MONepe4YHOM HanpaBieHHH H OHOPOI-
HOIt — B mpoponsHoM. CymecTsyer
O4eHb MHOI0 HEOAHOPOOHOCTEH: B
yuacTkax PY-nonocreil, anexTpocTaT-
YECKHX CenapaTopax ¥ BaKyyMHbIX Haco-
cax Mexnay kamepami. Ilpu npoekTHpo-
BaHHWM 3HAYMTE/IbHbIE yCHIHuA Obinu Ha-
npaeJieHbl HA TO, 4TOOB! MHHMMH3IHPO-
BaTh KHIbBaTepHbIit 3ddext. B uacTHo-
CTH, HCMONb30BANMCh BAKYYMHbIE Ha-
COChI COBEPILIEHHO HOBOM KOHCTPYKIMH.
B TeueHue mnepBniX Mecaues paboTei
yckoputens LEP MeI npoBenu uaMepe-
HHA XapaKTePHCTHK My4yka u obHapyxu-
1M, YTO 3thdeKT KHIHBATEPHOrO MONA
npuMepHO Ha 30% MeHbllle, YeM npen-
nosaranock.

CpaBuuTenbHO cnalbwift KHILBaTED-
Hbifl 3ddekT, BOIMOXKHO, MO3BONHT B

HA OWCMNEE KOMMNLIOTEPA getekTo-
pa Aleph BMAHbI «Gpbiaru» pa3sneTalo-
WWXCA 4acTWL, POMAEHHLIX NPU 3NeK-
TPOH-NOSUTROHHOM aHHUTUNALWA.

OyayieM yBeHYHTDb TOK Ny4Kd, HO CHa-
yana HaJo0 PelMTh APYryiko mpobnemy.
HWHTEeHCHBHOCTL TOKA, HOCTUFHYTaA B
LEP Ha ceronHslUHHUA N€Hb, COCTABNAET
2,2 MA; 3Ta BEJTHYHHA HECKOJIBKO HHIKE
NPOEKTHOH MWHTEHCHMBHOCTH, paBHOHR
3 MA. M= npeanonaraeM, 4TO 3Ta He-
CKOJTbKO MEHBbLUIAA HHTCHCHBHOCTD CBH-
3aHa ¢ HAMarHMYHBaHHEM HHKeJIf, KOTO-
phifl MCMOMB30BANCA ONA CKpPEMeHHH
CBHHLIOBOH ODLUMBKH C ATIOMHHHEBBIMH
CTeHKaMH BaKyyMHbIX kamep. Tomuuna
HHUKeneBoro cnos Beero 10 MM, M Mar-
HHTHOE TMOJie, CO3IaBaEMOE MM, OHYCHb
cnabo, ONHAKO 3TOro DOCTATONHO, 4TO-
6Bl NOBONBHO CYLIECTBEHHO pacceiTh
nyuoK. 10T 3QdeKT MOKHO B MPHHLIK-
e YCTPaHHATh, THOO BBOIAA KOMIIEHCHPY-
JOlllHe MArHuTHBIE Nnons, nubo pa3mar-
HHYMBASA HHUKENb.

Eue oauH BaxcHslit akTop, onpene-
NAOIWKMHA CBEeTHMOCTB, — 3ITO HYHCIO
CrYCTKOB HacTHI, UHPKY/JIHDPYIOLIHX B
konblie. OueBHAHO, 4TO 4eM Oonbiue
CTYCTKOB, TeM 4allle OHH OynyT cTanku-
BaThcA. Ha uncnio crycTkoB B CBOKO Oue-
pellb BAHAIOT YEThIPE IPHYHHBL.

Bo-nepseix, 310 PY-MOIWIHOCTD, TpE-
Oyemasn nna noooepKaHUs IHEPrUH Myy-
ka. Ha ctanun | T2 MOLLUHOCTE B YCKO-
puTtene LEP coctasnser Bcero 1,2 MBr.
Ha cranuu Il norpebyercs MOLUHOCTH
12 MBT npu TOM e Toxe nydxa. Ho ec-
74 YHCNIO CTYCTKOB YBeJIHYHTh, HAnmpH-
mep, B 10 pa3, To 3Ta MOLIHOCTL Ha CcTa-
oun I (55 I'3B) cocrasut 12 MBT, a npu
sneprun 100 I'3B Oymetr nornomartsbes
mMoiuHoeTs 120 MBT.

Bo-BTOpBIX, 3TO NOSABNEHHE NOMOJ-
HHTENbHLIX TOYEeK CTOJIKHOBEHHA, KO-
TOpbIE C/IeAyeT ycTpaHuThe. Yucno to-
yeK CTONKHOBEHHS BCerja B [Ba pa-
3a MPEeBOCXOOMT YHCIO UHPKYMHPYHO-
LIMX CrYCTKOB 4AaCTHL Ka)KAOro THMA.
Kak oTMeuanock Beillle, BpaliarollHecs
B MNPOTHBOMNONOXHBIX HAaNpPaBICHHUAX
CryCTKH B3auMOAeHCTBYIOT MeEXay co-
ot B TOYKAX CTONMKHOBEHHHA, MOITOMY
OYYKH OO/KHBI PAa3[eIATLCA CI0XKHOM
CHCTEMO# TEKTPOCTATHYECKHX cenapa-
TOPOB BO BCEX «Mapa3MTHLIX» TOYKaX
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CTONKHOBEHHA, KPOME TEX TOYEK BHYTPH
AETEeKTOPOB, I OHH U JOJIXKHbI CTAJIKH-
BAThCH.

B-Tpersux, 3TO «OOATOCPOYHBIAN»
KunbBaTepHbiit 3tdext. «KpaTkocpou-
HOe» KHIIbBaTEPHOE None, obcyxaasiiie-
ecd Bbillle, BO3MYII@eT XBOCTOBYKO
4acTh Cryctka. «lonrocpouHoe» Kuiib-
BaTepHOE noJe Bo3aeficTByeT Ha noce-
JAYIOLLME CrYCTKH, TaK € Kak TypOy-
NIEHTHBIE BUXPH, BbI3BaHHBIE NPONETOM
peakTHBHOIO camoJniera, COTpAcaloT
mwobolt apyroit camoner, nonaBwiuil B
ero cnea. Cuna storo 3¢dexkra TecHo
CBA3aHa C PACCTONHHUEM MEXKIY CrycTKa-
MH. Yixe cefiuac npH YeThIPEX 3TEKTPOH-
HBIX H 4eTHIPEX MO3UTPOHHBIX CTYCTKAX,
uupxkynmupyiomix B LEP, Ttpebyetca
criefAlas ¥ KOPPEeKTHPYIOLLas cHcTeMa
ofpaTHON CBA3H, KOMIMEHCHpYIOWAs
«IONTOCPOYHOE» KHJILBATEPHOE TOJE.
CnoHOCTh H CTOMMOCTh Takoll cHcTe-
Mbl BO3pacTaeT NpH YBEIHYEHHH 4YMCla
CryCTKOB, HHPKynupytowHx 8 LEP.

Hakoseu, crenyer yuuTbiBaTh Orpa-
HHYEHHYHK) BO3MOMXHOCThL [OETEKTOPOB
nepepabaThiBaTh MOCTYNAOLIYIO HH-
tdopmaunto. [Ana eTeKTHPYIOLIHKX 37I€K-
TPOHHBIX YCTPOHCTB TpebyeTcs KoHey-
HOE BpeM#, 4YTOOBI 3apErHCTPHPOBATh
cobpITHE H H3MEDHTH €ro XapakTepHC-
THKH. Bonblilee YHCIO CryCTKOB yBE/IH-
4YUT cKOpOCcTh Habopa cobwiTHil, U WA
neTekTopoB moTpebyerca Oonee crnox-
Han 1 Gonee HoporocTosAlan NeKTPOH-
Haf cUCTeMa.,

Ilo BceM 3THM NPHYMHAM HA NEPBOM
cranuu B yckoputene LEP npeanonara-
7IOCh HMCTONb30BATH BCEr0 HEThIPE
CrycTKa B KaXkaoM nyuke. Korga Ha cta-
aun 11 norpebyerca 66nbiuas mom-
HOCTb, BEPOATHO, MOXHO OyleT Takxke
IKCIUIYATHPOBATh YCTAHOBKY NPH 3HEp-
ruax nepsofi crtamuM, HO ¢ GOnbILIEM
YHC/IOM CIrYCTKOB. DTO NPEANOJIONKEHHE
ceftuac u3yvaerca. OHO CBA3aHO C yc-
TAHOBKOH HOBOM CHCTEMBI cenaparo-
POB, a TaK»Ke HOBOH crieasALleH H KOppeK-
THpyoLed cuctemsl. K ToMy Xe notpe-
OyeTcs cylecTBeHHO MOAHDHUHPOBATDL
INEKTPOHHYIO cHcTeMy. CeromHs Ka-
XEeTCH BINOJHE BO3MOXHOM cxema ¢
36 crycTkaMH Ha MyHOK.

HACTOALIEE Bpems, ecid roso

DHThb O CAMOM YCKOpHTENe, NepBas
cranus 3kcnnyarauuu LEP ycnewno 3a-
pepruena. Ceituac Mbl cTapaemcs no-
HATh CBETHMOCTB [0 MPOEKTHON BEnu-
YHHBI H, MOXeT ObITh, HEMHOIO €€ npe-
p3oiiTu. Ha BTOpON cTanuu 3Heprus
nyuxos yeenuantcs 1o 100 IMB. Ytobwi
J[AOCTHYL TAKHX 3Hepruil, norpedbytorcs,
OOHaKo, ropasgo GonbiliMe MOLLHOCTH
AN KOMNEHCAUMH MOTEeph HAa CHHXPO-
TpOHHOE H3anyyeHne, Kpome Toro, npu
HCTIONMb30BaHuKH OObIuHBIX PY-cucTeM
TEMIOBblE MNOTEPH JBHepruu Oyayr
orpoMHbl. CnenoBaTeNibHO, BaXHO
YMEHBIUUTL TEIUIOBbIE MOTEPH B CTEH-

Kax YCKODRIWIHMX MonocTel MOYTH A0
Hynsi. JlocTH4bs 3TOr0 MOXHO TOMBKO
NPH HCNONb30BAHHH CBEPXIPOBOIALIMX
PY-nonocTeft.

Mpbi noctosHHOo paboTaem Ham yco-
BepIIEHCTBOBAHHEM KOHCTPYKLUHM H
TEXHONOTHM MPOM3BOACTBA CBEPXIPO-
BOOAUMX nmOonocTel U HaNeeMCA MOBbI-
CHTB HanpfAXeHHe Ha ITHX MOJOCTAX OT
5 MB/m no 7 MB/m. Ha Bropoit cranuu
OynyT ycraHoBneHsl npumMepHo 200 Ta-
KHX nonocteii. MHOrue apyrue CHCTEMbI
Takke noTpebyloT ycOBeplEHCTBOBA-
Hus. B 4acTHOCTH, HEKOTOPEIE H3 CBEPX-
NPOBOASILMX KBazpynoned HyxHo Oy-
OeT 3aMeHHTh Ha Oonee MouwHbie. [ns
Toro urobsl obecneunTs AOOABOUHYIO
MOIIHOCTh, MOTPedylOTCA HOBBbIE KIIH-
cTposbl. EciiM Bce noiaeT no nnaxy, To
B 1994 r. moxHo OyneT H3y4yaTh YacTH-
wm Wt aw—,

Mb! MccreyeM TakkKe BOIMOIKHOCTB
CO3IaHHsA MONAPH3OBAHHBIX MYYKOB, CO-
CTOSALLMX M3 YaCTHII CO CIHHAMH, OPHEH-
THPOBAHHBIMH B HANPABJIEHHH OBHXKeE-
HHS. 3TO MO3IBOJUT HCKATH BO3MOXKHbBIE
OTKJIOHEHHMS OT cTaHAapTHOH MOJENH ¢
Oonbluell 4yBCTBHTENBHOCTBIO.

Haxkownen, rpynna LEP u3yuaer npen-
NoMeHHe 0 co3AaHKH BobLIOro aapoH-

Horo xonnatinepa BHyTpH TyHHensA LEP.
Bonsoit anporssiit konna#inep (LHC)
CMOXET CTaJKHBaATh MNPOTOHBI MOPH
axepruu 16 Thic. I'3B B cucTeMe uenTpa
macc. 3T1o — NPOMEXYTOUYHAA IHCPIHA
Mexay 3HepruaMH yckopurens Tev-
atron B HaunoHanbHON YCKOPHTE/IbHOM
nabopatopun uM. Pepmu B barasuu
(wrr. Unnusotic, CIIA) u Ceepxnposo-
gsniero cymepkonnaiinepa SSC. py-
ras MpHBJeKaTe/ibHas BOIMOXHOCTE —
370 cTonkHyTh 8000-I'9B-Hble NPOTOH-
Hble nyykH, nonyuenuele Ha LHC, co
100-I'3B-HpiMH 3/IEKTPOHHBIMH My4Ka-
mH ¢ yckoputena LEP.

Korna npHHHMaeTCA PelleHHE 0 CTPO-
urenbcTBe Oonbmoro yckopurensa (3ro
otHocHTcAa ¥ K LEP), ouene TpyaHO
HA HAYaJIbHBIX CTAOHAX CYOHTH O TOM,
NMpPaBHABHO 3TO PEILUCHHE MPHHATO MIIH
Her. Bce BbificHAeTCH TONBKO MOTOM,
KOTJa YCKOpHTeNb Yxe mnpopaboran
oxosno 10 ner. IlepBbie HECKONBKO Me-
cauee paborei LEP yxe onpasaanu
MHOTHe OXHaaHus yuensix. Ho He uc-
K/THOYEHO, 4TO0 CaMBIMH Bre4YaTNAKOLLH-
MH OKaXYTCA MOKa €IUE HENPEOBHICH-
Hbl€ OTKPBITHA, KOTOPbIE MO3BOJAT cle-
NAaTh HOBBIN 11ar B MOHHMaHHH 3aKOHOB
NPHPOLI.

FH@M 7 0@@077%0

Himepume
Heuamepumoe

PACCTETHYTOM pybauixe usera

XaKH, ¢ CcelCIOLIMMH BOJIOCAMH H
oxepenbeM Ha rpyau, I'unbepm ne na
INena moxoX Ha 30/10TOMCKATENA, Bla-
penblia paH4o unu OpakoHbepa. Takue
NIOAH, KOTOPBIX BreYeT HA AMAa3OHKY
Hanexaa Ha oboralleHue, He PeKOCTb B
3TOM CAMOM OHKOM MECTE IJIAHETHI.

Opnaxo ne na IleHa x HEM He OTHO-
cutcA. B kavecTBe aupextopa My3en
I'onnu B Beneme, OMHOTO W3 IBYX OCHOB-
HbIX Opa3sHIbCKHX LEHTPOB MO MCCNIEN0-
BaHHIO AMa30HHH, OH PYKOBOOMT rpyn-
no#t NpubIH3NTENBHO M3 CTA YYECHBIX,
TemMaTHKa paboT KOTOPBIX — OT apxeo-
JIOFHH 0 300reorpaduu — CTONB XKe
pa3HooOpa3Ha, Kak M M3ydaeMbli HMH
peruod. Ho ne na Tlena HedoBoOseH.
“TIpobnema B TOM, — TOBODHT OH pe-
3KHM TOHOM, — 49TO0 Ha AMa30HKe CJ/IH-
IIKOM MHOro HeH3yueHHoro. U cim-
LIKOM MHOIQ A€naceTcHd BbIBOIOB, KOTO-
pBI€ HAy4HO He 000CHOBaHHBI".

B sHBape OKOI0 CTa OPHUTONOrOB,
JHTOMOJIOroB, OOTAHHKOB, CreuMaIH-
CTOB TIQ0 MPHMATAM H Y4YEHBIX APYrHX
CrneuHanTbHOCTeN NONbITAHCE CABHHYTh
npobneMy ¢ mecTta, co3aaB KapTy co-
XPaHHOCTH BMAOB. YYACTHHKH HECATH-

OHEBHON BcTpeun B Manayce 3aHHMa-
JIHCh PaHXHPOBaHHEM TEPPHTOPHHA, Hc-
XO[A M3 YPOBHA SHAEMHYHOCTH (onpene-
NAEMOit YHC/IOM BHIOB, BCTPEYAKOLLIMXCH
TOJIBKO B JAHHOM MECTHOCTH), Pa3sHO-
06pa3us H HA/IHYUA BHOOB, HAXOMALLIHX-
Cfl MO yrpo3o#t yAMuTOXeHHA. B uenom
53% TteppuTopun bGaccelina AMa3OHKH
Obinu OTHeceHsl K TOH HIH APYro# u3
NATH KaTeropuit, KkoTopele Dyayt u3y-
YATBCA B NEPBYKW O4Hepedb, OCTA/IBHBLIE
obnacti nubo HENOCTATOYHO H3BECTHBI
y4eHBbIM, THO0 HEOOCTYNHBI.

Kapra coXpaHHOCTH BHOOB, Iaxe
BecbMa NpUONM3HTENbHAN, MPHHECET
Boabluyio nonb3y. TakoBo MHeHHE DHe-
yca CanaTu, HOBOro mupexTopa Hauuo-
HANLHOrO MHCTHTYTA MccnegoBaHuM
AMa30HHH. 3TOT MHCTHTYT — CaMblit
KPYNHBIA  HAyYHO-HCCNIE[OBATENbLCKHA
LIEHTP B pernoHe, B HeMm paGortaer 280
yueHbiX. CanaTH — no cneuHaabHOCTH
KIMMATOJIOT M YK€ HAXOIUJICA Ha MOCTY
OHPEKTOPa HHCTHTYTA B Havasne 80-x rr.
On nonaraer, 4to Ha 75—80% necuHoro
MaccHBa [MONOr [IOJIXKEH COXPaHAThCA
HeTpoHyThIM. Llens Canatu — paspa-
GoTaTh nnaH ycToHYMBOro pa3BUTHA pe-
ruoHa. Ou cuuTaer HeoOXoaAUMBIM
nononHuTh OHoreorpaduyeckyio KapTy
pe3ynpTaTaMH B;chnna Nno4s, KNHMAaTa
H MecTHOro Hacenenua. B Hosbpe 3TH
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DO JEBOW NEC e Coeppa-goc-Kapaxac (wv. Napa, Bpaannua) — 0anH 13 PpanoHOB,

naHHble OyOyT NMpefocTaBlieHbl APYrHM
6pa3unbCKHM BeJOMCTBAM.

Opnaxo cobpath TOYHBIE AAHHBIE O
6unoTe BGaccefina AMa30HKH — 3a1ava He
13 nerkux. Ilo ouneHkam yueHbIX B TpPO-
NHYECKHX M CcyOTponmHuecKkHx paloHax
obuTaeT He MeHee TpeX MIJJIHOHOB BH-
I0B, a cornacHo otdyery HaunonanbHo-
ro HayyHoro copeta CILA 3a 1989 r., ux
obiuee uncsio MOXeT oka3atsea B 10 pa3
Oonblue. JlHiib B ooHOM HeOONBILIOM
o3epe B OacceiiHe AMa3OHKH MOXKET BO-
nuThecA Gonee cTa BUAOB phib, 4TO MO 32-
Meyanuw ¥ nepuxa Cent-Tlona, 6uono-
ra u3 Mactutyra Makca INnanka, “me-
CKONbKO OcnoxHAeT” oTbop 3x3zeMnis-
poB.

Pa3HopomHO M Hace/leHHE DPEeruoHa.
CornacHo naHHbiM Mysen INonawu, u3
170 mecTHBIX A3bIKOB Bpa3junuud non-
HOCTBIO onHcaHbl MeHee 20. JIMHrBHCTH-
4eCKHe HCCNIeIOBAHUA MOTYT NOMOYS H B
TAKCOHOMHH: aHA/IM3 A3BIKA KaAnoc —
njeMenH, obrTaromiero B gonuHe Kcun-
Iy, — Y¥e No3BoJun yueHbIiM “obHapy-
XHTB” HECKONbKO HOBBIX BHIOB MYEJl.

K cuacTbio, YCHIMBAETCA Moanepkka
HccnenosaHuit AmasoHuH, ocobeHHo co

CTOPDOHB! €BpONeHCcKHX CTpaH, TaKMX,
kax BenuxoOputauus u ®PI, a Takxe
CO CTOPOHBbI HaCTHRIX NHL. Txkelfimc Da-
BapAc M3 HauuoHanesHOrO HAYYHOro
tonna CLIA roBOpHT, 4TO €ro y4pex-
JeHHe paccMaTpPHUBaeT IUMPOKYIO Npo-
rpaMMy Mo HccrefoBaHHIO pajnoobpa-
3UA JKHIHH Tpomu4eckoro neca. IIpen-
noJiaraeTcs COBEPILUEHCTBOBATH CHCTE-
MAaTHKY MHKPOOOB H pPacluMpAThb 3K0J10-
rMYECKHe HCCIENOBaHHA; B HACTOslllee
BpeM#A, HECMOTPS Ha MMeloLmMiics Guo-
TeXHONMOrHYeCcKH norTeHuMan, 3TH ob-
JIACTH Pa3BHTHI HEAOCTATOHHO.

Eute onna uens HH® — noaroroexka
HOBBIX CHELUHaNTMCTOB B TakHx obna-
CTAX, KaK OHONOrusA COXpPaHEHHA BHIOB
M 3KOJIOrus MX Bocco3paHus. CoBmecT-
HO ¢ ATEHTCTBOM MEXIYHAPOIHOro
passutHa CIIA HH® HameuaeT B Hione
00BABHTE 00 yupesKIeHHH NPeMHANbHO-
ro ¢oxna Ha nepesift rog paboTel Hag
NPOEeKTOM Ha OBLIYIO CYMMY B HECKOJIb-
KO MHJIJIHOHOB J0//1apOB.

VYuactue Bpa3unuH, KOTOPOE B JaH-
HOM cnydyae HeoOxommmo, Oyner, kak
OXuaaeTcH, Bo3pactaTk. HoBoe npasu-
TeNbCTBO, MPHIUE/LLEE K BIaCTH B Map-

paccMaTpUBaBUWMXCA YHeHbIMK B LE NAX
YyCTAHOBNEHWUA NPUOPUTETOB B NPUPOAOOXpaHHbix MeponpuaTusx. ®oto flyuca Mapuro U3 ¢ upmsl Peter Arnold, Inc.

Te, No-BHAMMOMY, Donee 03aboueno co-
XpaHeHHeM AMAa30HHH, Ye€M Mpeasiay-
wee. B camom pene, IN'unnen Ilpanc u3
Koponescknx 6o0TaHMYecKHX cagoB B
Ksio (BenukoOpuTaHus) yTBEpHKOAeT,
4YTO paspeiB Mexay Oe3ynepKHbIM HC-
TpebneHueM Jieca (COXPaHHIOCH OKOJIO
90% ero nmepBoHauanbHOM MIOILANH) H
YCH/THAMH M0 ero OXpaHe CyKaeTcH.

Opnaxo u Canatu, u ge na INena non-
YepPKHBAIOT, 4TO NaHkl N0 OXpaHe Jie-
COB [IO/KHBI YYMTBHIBATH COLHMAJIBHBIE
HYXIOBl HaceneHus Opajunbckoft Ama-
30HMHM, YHC/IEHHOCTh KOTODOro, BKIIFO-
yag 220 Tbic. HHOeliLeB, COCTaBIAET
1,4 mnu. uenoBek. OnHuM wH3 myTelt
CMATHYEHHA MNPOTHBOpeunf HABNAETCA
co3panue OypepHBIX 30H — TAKHX, KaK
HalMOHAJbHbIE MTADKH H Pe3epBaThl, rae
MECTHBIE XHTE/H Morjau Onl cobupaTtk
Kayuyk, Opa3uibcKuit opex H Apyrue aa-
pel Jeca, — Mexay OHONorHuyeckKHMH
3aMoBeAHHKaMH O4Ye€Hb CTPOroro peXm-
Ma H Bonee HaceneHHbIMH obnacTaMH.
“Ecnu Hé MOCTABUTH BO INiaBy yrnia co-
LiHasnbHble npobnemsl, — rOBOPHT A€ 1a
Iena, — npoGnemy AMa3oHHH Mbl He
petunm”,


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

WWW AM-MAGA N NAROD.RU

B uem npuunHa quadera?

OTBer Ha 3TOT BONPOC 4NA Tex cnyvyaes, Korga gnaber 3aBuCcUT OT
UHCYynuHa, nasecteH. lMpnynHom 6oneaHu ABNAETCA ayTOUMMYHHOE
paspylweHue rnpon3sogalymnx NHcynmH knetok. Ceyac ctTaHoOBUTCH

SICHbIM, NMOYeMy HaYnHaeTcs araka UMMYHHOW CUCTEMbI Ha Takue

KNeTKM n NoYyemy oHa He rpekpaljaercs

MAPK A. ATKUHCOH, HOY 3/1 K. MAKJTAPEH

q4ac Ha3BaHHe MHCYJIHH3aBHCHMBbIH

nuaber, unu auaber Tuna I, pauee
NPHBOAHIO K CMEPTH B TEYEHHE roaa no-
crie ycTaHOBNeHHs auarHosa. Mexoanoht
l'IDII‘IHHOH CMEPTH CIYXXH1a NOTEPA CNO-
coBHOCTH NOMKeNyIO4HOH XKene3b! Bbl-
pabaTeiBaTh HHCYNHH, Tpebyromuiics
nns HopmansHoro wmerabomuima. B
1921 r. uHCYnMH ObIN BBIOENEH H3I XKH-
BOTHBIX, Onaromaps uyeMy CTano0 BO3-
MOXHBIM JleveHue auabera W B KOHeu-
HOM HTOre COXPaHEHHE XKH3IHH MHOTHM
MH/UTHOHaM GONBHBIX.

Tem Re MeHee HH XHBOTHBIN HHCY/IHH,
HH MOJIY4EHHBIH CPDABHUTENBHO HelABHO
yesioBedeckuit He obecreyHBalOT NOJHO-
ro ninedeHus. BoNEHOMY B TeueHHe Beel
JKH3HH HYXXHO [Ie/1aTh €KEJHEBHO OHY
HJIH HECKO/IbKO HHBbEKLUMHA HHCYIHHA.
Bonee Toro, MHOrHe nuabeTHKH cTPana-
10T B Pe3y/bTATe OT H3HYPHUTEIBHBIX OC-
noxHenufi. Ilpu nuabere co BpeMeHeM
MOryT MOBPEXJaTbCA KPOBEHOCHEIE CO-
CYOBI, 4TO BEOET K cepleyHOH M mouey-
HOW HeNOCTATOYHOCTH, HHCYNBLTY, Clie-
note. YacTo HabnroaaroTca H HEBPOJIO-
THYECKHE HapYILECHHA.

VY coBepiieHCTBOBAHHBIE METOBI 06e-
credyeHHA oprainima 60/IbHOr0 HHCYI/TH-
HOM MOryT 3aMEANHTh pa3BHTHE OC-
NOoXHeHHHl, OOHAKO HAeallbHbIM peLle-
HueM ripobnemsr 6110 GB1 MpenoTBpa-
menue nuabera xak Takoporo. Ho uto-
6p1 TOro mobuthes HeobXxoaumo pac-
KPbITh KOpPeHHble MpuuMHbI 3abonesa-
HHf. B nocnenHue roabl MCCIENOBaHHSA
3To# MpobneMbl 3HAYUTENHHO MPONBH-
Hynuck. Ceituac ficHO, 4TO B OCHOBE HH-
CyNHMH3aBHCHMOro auabera  JIEXKHT
ayTOMMMYHHBI npouecc: HMMYHHas
CHCTEMAa ATAKYET KJNEeTKH NMomXxenymou-
HOMH Xeneabl COOCTBEHHOr0 OpraHMU3IMa.
MHorue Mcc/leqoBaTeNbCKHE TPYNMNbI B
CIIIA u aApyrux cTpanax, BKiouas nabo-
paTopHIO aBTOPOB BO PIIOPHACKOM YHH-
BEPCHTETE, OOCTHINIH YCNEXOB B MOHH-
MaHHH peranedl 3Toro npouecca. Msi
NbITaeMCH BBIACHHUTE, KakKue M3 KOMIO-
HEHTOB MMMYHHOH CHCTEMbI ABIAIOTCA
rnaBHbIMH ATAKYHIUHMH areHTaMH,
YTO HHHLUHHDYET ayTOMMMYHHYIO Deak-

3ABOJ1EBAHHE. nojy4Hsiliee ceft-

LHIO H 4TO obecreuHBaeT ee noamepxka-
HHE,

Ha ocHOBe 3THX HccriemoBaHuil Bpaun
CKOPO CMOTYT BBISIBAATH CPEOH Hacelle-
HHA TEX, KOMY IpO3UT HHCYJ/IMH3ABHCH-
MbIit nuaber, 4TO MO3BOJIMT HAYHHATH
JieyeHHe HA CAMbIX PAHHHX CTAIMAX 3a-
Gonesanus. K Hauany cienyrouiero cTo-
fIeTHA CTAHET TaKXe BO3MOXHON Ges-
onacHas NpeBeHTHBHANA Tepanws.

AyTOMMMYHHBI [IpOLECC, BbI3bIBAIO-
1M HHCYTHH3aBHCHMBIH nuabeT, BbICO-
KocrieuudHYeH W 3a4acTYHO HAYHHAETCH
[0 HacTynneHus nonoeofi apenoctu. o
3TO#H npuunHe 3a60NeBaHKE HA3LIBAJIOCH
paHblle IOBeHW/IbHBIM nuabeToM. ATa-
Ka HMMYHHOMN CHCTEMBbI Hé 3aTparvBaeT
OONBLUMHCTBA KIETOK NOKETyAOYHOMN
Kemne3bl, CEKPeTHPYHOIIHX MHIleBapH-
TenbHble (EePMeHTHI, OrpaHHuYHBAACH
TONBKO TEMH KIE€TKAMH, KOTODBIE MPO-
HM3BOART rOPMOHBL. 3TH KJIeTKH HopMH-
PYIOT chepHueCKHe CKOMJIEHUA, Ha3biBa-
eMble ocTpoBKamu Jlanrepranca, KOTo-
pbie pacceaHbl MO Beel NMOMMKETyN0YHON
HENe3e. ,E[axce B caMHX OCTPOBKaX TPH
H3 4eTHIPEX THINOB KJIETOK HE NOABEPra-
HOTCA MOBPEeXIEHHMIO; CTpalaloT JIHIUB
pacnosioxKeHHble B KDYNHBIX AAPaX OCT-
pOBKOB DeTa-KneTkH, NPOH3BOLALIHE
HHCYJIHH.

Hucynun nomoraer GONbIIMHCTBY
KJIETOK opraHuimMa notpebnsate 6Hono-
THYECKOE TONNMHBO, B TOM YHCJIIE I'/THOKO-
3y. Ilpu rubenn Gera-kneTox nomxeny-
IoYHAs Xesie3a NnpexkpamaeT NMpoOH3BOI-
CTBO 3TOro BaAXHOT0 ropMOHAa H r1HOKO-
38 HAKanIHBacTCH B KPOBH. AHOMANBHO
BbICOKHH YPOBEHb IJIKOKO3bl B KPOBH H
AIBJIAETCA XapaKTEPHbIM MNPHU3HAKOM
nuabera. INpu 370oM npoucxonut obes-
BOXXHBaHHe OpraHH3IMa H3-3a yCHJIeHHOH
paboTe! nouex, BeIAENAIOIHX H3DBITOK
[FOKO3bI ¢ MOYOH. Tem BpeMeHeM KJieT-
KH OprainH3ma, He notrpebnsas rnoxosy,
MCNBITHIBAIOT HENOCTATOK B HCTOYHH-
Kax 3HepruM M mMOTOMYy HauuHawoT Oec-
KOHTPOJNBHO pacLUelIATh CBOH 3anachkl
#upos H 6enkos. Ecnu pacnan ®upos He
NpeKpaTHTL, TO B OpraHM3IMe B aHO-
MaJIbHOM KOJIHYEeCTBE oﬁpaaymcsl KHC-
JNIOTHblE KOHEYHBIE NPOAYKTE!I HX METa-
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6031“3!\43. Ha3piBaéMble KETOHOBLIMH
TenaMu. 2TO B codeTaHHH ¢ oBe3poxku-
BAHHEM MOJXKET NPHBECTH K KOME M B
KOHIle KOHLOB K CMEPTH.

WNHbeKUMAMH HHCY/IMHA YOAETCH MPH-
OCTaHOBHTBH 3Ty (daTtanbHyi0 nocneno-
BaTe/IbHOCTL COOBITHI W mnpenorTspa-
THTB €e NnoeToperne. Ho oHM He moryT
HH MMMTHDOBATE HOPMANbHLIA Xapak-
TEP CEKpelHMH HHCYIMHA NOMKENyaou-
HO# JKese30i, HH HOPMAIM30BaTh MeTa-
Oonu3M KneTok B Tako CTeNneHH, 4To-
61 npenoTBpaTHTH OTHANIEHHBIE OC-
noxHeHus auabera, oOycnoBieHHbiE
MM ycyryOneHHbIE XDOHHYECKM [IO-
BbIlLIEHHBIM COOEP¥KaHHEM TIINHKO3LI B
KDOBH.

OCTPOBOK
NAHIEPTAHCA

HEOKPACVBLWMECS
SAPA KNETOK

" .

OKPACHBIIARCSH
UUTONNASMA

OCTPOBKW NAHTEPIrAHCA nogxeny-
AO04HOW )Kene3bl CofiepXaT KNneTku, npo-
W3BOARAIME TOPMOHbI;, B TOM YUChe B TaK
Ha3biBaembix GeTa-kneTkax obpa3syeTcs
uHcynuH. Ha doTorpadwum cnpasea ocT-
POBKW BhIABNEHL! B Cpe3e HOPManbHOW
»Kenesb! C NoMoLkI0 hnyopecuyupylolimx
aHTUTENn nNpPOTHUB KOMMNOHEHTOB UWTO-
nnasmel KNeTOK OCTPOBKOB (ApKo-
seneHbld yset). BaaumogencTeme aTUx
aHTWTen, BbigeneHHbIX M3 Kpoew Bonb-
HOr0 MHCYNWMH3aBUCHUMMbIM quaﬁe'rou,
CO 3[OpOBbIMM OCTROBKaMM yKa3biBaeTt
Ha ayTOMMMYHHYIO aTaky. boneaHb npo-
ABNAETCA NOCNe TOro, Kak BhbIXOQUT U3
cTpos Gonbuwan YacTb 6eTa-KneTok.
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[JHO BpeMsA npennonaranock, 4YTO

Bera-kneTkH BHe3anHoO rubHYT B
pe3yibTaTe BHUPYCHOH HHOEKUMH HIH
OeficTBUA Kakoro-nubo TOKCHYECKOro
BEIlIECTBA. 3Ta TOYKA 3PCHHA OCHOBBI-
BaJIaCh Ha TOM, YTO Yallle BCEro CHMNTO-
Mbl Ouabera NOABNAKOTCH BHE3aAMmHO.

IepBuIiME KapOHHANBHBIME NpH3HAKa-
MH 3a00NeBaHuA ABNAIOTCA: «BOMUHA»N

anneTHT (M3-3a HEXBATKH HCTOYHHKOB
JHEPruM B TKaHAX), 4acTOE MOUEHCITY-
CKaHue (uM3-3a ycuneHHo# paboTtsl no-
4eK) ¥ HeyTONuMan xaxnaa (u3-3a neob-
XOOHMOCTH BOCHOJIHATH NOTEPIO BOAKI C
MOu4OH).

V BoNBHBIX MOXET TaKXe MopasH-
TeNbHO OBICTPO YMEHBIUATHCA BEC TENA:
HepeKo 3a 1BE HelleIH TEPAETCH 10 7 KI'.
B HEKOTOPHIX CyuasX O4Ye€Hb CKOPO Ha-
YHHAETCA KOMATO3HOE COCTOAHHE H, ec-
7T He MPHHATH COOTBETCTBYHOIIMX Mep,

WWW AM-MA

B YEM NPUYUHA OWABETA?

HACTYTaeT CMepTh, XOTA 3a HECKOJBLKO
OHelt UM HeleNb OO TOTO YeJOBEK MOT
BLITTIANETh COBEPILCHHO 3[10POBBIM,

B npoTHBONONOKHOCTh 3TOMY CHMII-
TOMBI MHCYNHMHE3aBHCHMOro aHabera
(tun 1I), xoTOpbI# BHI3BLIBAETCH COBED-
LLIEHHO APYrHMH NPHYHHAMH (B HACTOS-
Li{ee BpEMS OHH HMCCenyroTcs), obbiuHO
3JHAYHTENBHO MEHee BbIPAXEHBI. Y
OonbHbIX 3THM auabeTOM, KOTOpLIH

NposBifeTcA, Kak npasuno, nocne 40
NeT M CBA3aH C H3OLITOMHBIM BECOM, HH-
cynuH oOpa3yeTcs B pa3/IMMHBIX KOJIH-
yecTBax, HO CHIKeHa 3(dexTHBHOCTBH
€ro HCcnoib3oBaHus, B HeXOTOpBIX ciy-

YasX Ha3HAYaeTCA HHCY/IMH 118 KOHTpO-
NIA YPOBHA TJIIOKO3bl B KDOBH, HO HET
HYXZbl B €KeJHEBHbIX HHBEKLHAX rOp-
MOHa.

HecMOTps Ha BHE3aNHOCTb CHMIITO-
MOB, HMHCY/THH3aBHCHMBIH nuaber pas-

35

BHBaeTCA nocrenedHo. O6bIYHO 3TO 3a-
BonesaHue CKPHITO «HA3PEBAET» B Tede-
HHE HEeCKONBKHX JIET, 0 MepPe TOro Kak
HMMYHHAS CHCTEMa MeJIEHHO YHHUYTO-
waer Oera-knerku. Knaccuyeckue cHM-
NTOMbI NOABAAIOTCA TONBKO MOCNE pas3-
pyuerns 80% 3THX KIETOK; OCTa/IbHEIE
JIMKBHAMPYIOTCA B TEYEHHE MNOCNenyro-
X 2—3 ner.

IlepBbie BaXkHBIE YKA3aHHA Ha 3HaYe-
HHE HMMYHHOH CHCTEMBbI B DA3BHTHH HH-
cynuH3asucuMoro auabera Gbinn nony-
YeHbl MPH NMOCMEPTHOM aHa/IH3e TKaHH
NOMXenynoyHol xene3wl y OONBLHBIX,
CKOHYABIUHXCA BCKODE MOC/E YCTAHOB-
nenus auarxHo3a. O6rapyxunock Bocna-
JleHHe OCTpOBKOB JlaHrepraHca u 3anon-
HeHHe HX OenbIMH KieTKaMH KpOBH
(nmumdouHTaMH ¥ MOHOLHTAMH), KOTO-
phie B HOpMe y4acTByI0T B Gopsbe opra-
HM3MA ¢ HHQeKuHell, aTakys 3apakeH-
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Hble MHKpODaMH KieTkH. 3TO BOcnae-
HHE, Ha3bIBAEMOE MHCYJIMTOM, TEOPETH-
YECKH MOXeT OOBACHATHCA COOTBETCT-
ByIOlLIeH 3allHTOR OT 4yXXEepOnOHBIX Op-
raHM3MoOB, MMPOHHKILKX B OeTa-KneTku u
TMPOM3BOMAIINX TaM AHTHIEHbI (BelllecT-
Ba, OTMeEYalollMe 4YyXKepoaHbI# opra-
HH3M KakK «He cBO#»), pacnonaraioniye-
cA Ha KJIETOYHOH MOBEPXHOCTH.
Onnako naneHellIMe HCCNENOBaHHA
roKaszanM, 4To npuuuHoit 3abonepanus
SABAAETCA ayYTOMMMYHHBIH npouecc.
Tax, OonbHbie HHCYIHH3ABHCHMBIM AHa-
feToM YacTo cTPanarT OPYTHMH ayTo-
HMMYHHBIMH pacctpoifcTeamu. Kpome
TOro, y O0/bHBIX ¢ HEAAaBHO IHATHOCTH-
poBaHHbIM nHabeToM M y TeX, KOMY
NPOTHO3HPOBAaHO pa3BuTHe Auabera ye-
pe3 HECKOJILKO JieT, 0OHapy»KeHbl aHTH-
TeNa, KOTOpbIe MOXHO HA3BATh AyTOAH-
THTeNaMH, NMPOTHBE KOMIIOHEHTOB KJie-
TOK OCTPOBKOB (ayTOaHTHIeHOB). AH-
THTENA — 3MIEMEHT rYMOpaibHON 4acTH
HMMYHHOrO OTBeTa, TaK MTO Ha/IH4He

o
~

MONEKYNAPHAA MACCA, KWNOAANBLTOHbI
o
A

BENOK monexkynspHon maccomn 64 kuno-
AanbToH (K), 06Hapy>XXvBaembif TONbKO
g 6eTa-KneTkax ocTPOBKOB flaHreprax-
ca NogXenyao4HOM Xenesbl, BbidblBaeT
obpasoBaHme cneynduuHbIX aHTuTen
npoTue camoro cebs npu guaberte M
npegauateTuyecKoM COCTOAHMM, HO HE
y 3[0POBLIX MIOAEH. 3TK ayToaHTuTEna
NOABNAIOTCA NPeXxae Apyrux Npu3Hakos
AnabeTa, NO3TOMY MOXKHO CYMUTaTh, 4TO
6enok 64-K yyacTeyeTt B MHMLMaALUK ay-
TOMMMYHHOIO npouecca, NPUBOAALLEro
K gnabery. MpucyTcTBME ayToaHTUTEN Y
yenosexka nNpu Nogo3peHun Ha avater
onpegensaioT HeNpAMbiM 06pasoM, cMe-
wwuean obGpasey kpoeu c Genkamm OCT-
POBKOB, HecyluMy PafuoaKTUBHYIO
METKY. AyToaHTUTENna, COgep kalinecn B
KPOBM, AaI0T PEaKumIo NpeyunuTaumm c
GenkaMu, KOTOPbi€ OHW Yy3HalT. 3Tn
6enKn 3atem MASHTUULUPYIOT NyTem
anekTpodoopesa B rene, rge oHW pasge-
NAITCA NO MONEKYNAPHOW Macce. 3nek-
Tpodchoperpamma MNoKassiBaeT, u4To Yy
GonbHOro gnabeTom (cnesa) ecTb peax-
LMA Ha Benok 64-K (TemHas nonoca),a y
3[00pPOBOro YenoBeKa (crnpasa) — HeT.

ayTOaHTHTEJ rOBOpHUT 00 aTake HMMYH-
HOM cucTeMOli KOMIOHEHTOB coB-
CTBEHHOIO opranmun.

BPA30OBAHME ayTOaHTHTEN BOBCE

He 03Ha4yaeT, YTO OHH HBIAKTCH
[NaBHBIMH @reHTaMH B DPa3pyLIeHHH
OeTa-kneToK, HO TaKyH) BO3MOXHOCTh
creayeT YYHThIBATh. AHTHTENna, KOTO-
pble MPOH3BOOATCH AKTHBHPOBAHHBIMH
B-nuMdounTaMH, aHTHreHcneuuduy-
Hbl, T. €. JaHHOE AHTHTENO CcnocobHO
CBA3BIBATBECA TONBKO C OQHMM ONpene-
TICHHBIM AHTHIECHOM. Korna antuTena
Y3HaKT OAHHBbIH AHTHIEH HA KIIETKe-
MHILIEHH, OHH MOTYT HapyluaTh GyHKIH-
OHHMpOBaHHE 3TOH KJIETKH HElNocpeicT-
BEHHO HJIH ¢ MOMOILBIO NeCTPYKTHBHOH
AKTHBHOCTH APYTHX KOMMOHEHTOB HM-
MYHHO#H cHcTeMbl — Makpodaros (kne-
TOK-«MYCOPLUHKOBY»,  MNOrA0LLIAIOLIHX
pasfiHyHble 4YacTHlbl), LUHTOTOKCHYE-
ckux NK-xnerok (ot anrn. natural kil-
ler — npupoausi#t youiina) win 6enkos,
H3BECTHBIX MOA OOLIMM HA3BAHHEM CH-
CTeéMBI KOMIUIeMeHTa (3TH Oenku npu-
KpPenAloTCA K He 3aHATON aHTHreHOM
YacTH MONEKY/Ibl AHTHTeNa M 3aTeM
HapylwawT LEeNOCTHOCTh MeMOpaHbI
KJIETKH).

Hawubonee noapobHO wH3yueHbl TpH
BHIA AYTOAHTHTEN, KOTOpsie y Oomb-
HbIX OuabeTOM M MX POICTBEHHHKOB
BCTPEYAKOTCA dallle, YeM CPelH Hacesne-
HHA B uenom. B 1970-x ronax . Joues,
K. BorTanuo ¥ ux Konneru B Munon-
cexcckoit oneuuue B JlonnoHe obrapy-
MK  ayToaHTHTENna, B3aumMolen-
CTBYHOIIIME C HHTONNIa3MOR Beex KNeTok
OCTPOBKOB., JTH aHTHTeNa, Ha3BaHHbIE
ICA (ot anrn. islet-cell autoantibody),
BO3MOJKHO, HaNpaslieHbl NPOTHB CJIOX-
HOrO NMINKAA, OTHOCALLErOCs K FaHriio-
IHAAM.

Cnycts pecath net C. BekkeckoB u
A. Jlepumapk B XarenopHCKoft Hecnieno-
paTenbckod naboparopum B [danuu ot-
KDBIUIM ayTOAHTHTENA, NOMYUHBILIHE Ha-
3paHHe 64-K,nockonsky B3auMmonelicT-
BOBAlH ¢ HOpManbHbIM OenkoM ocT-
POBKUB, 0 KOTOPOM MaJo 4TO H3BECTHO
C NOCTOBEPHOCTBIO, KPOME €r0 MONEKY-
napHo# maccel 64 kunoaanbToH (K).
3T1oT 6eNoK ecTh TONBKO B MIA3MATH-
yeckoft MmembpaHe Gera-k1eToK.

AnTtuTtena, obnapyxenasie [Ix. ITan-
MEpPOM H ero Kosneramu B Baiuurron-
CKOM YHHBEPCHTETE, B3aUMOAeHCTBYIOT
¢ HMHCYNMMHOM. [IpakTHYecKH y Bcex
BonbHBIX aHaABeTOM, MONYYAIOIIMX HH-
cynu, oO6pa3yloTca «cTaHAAPTHBIEN
AHTHTENA K HHBEUHPYEMOMY HHCYNIHHY.
Ho unentuduunposanneie Ilanmepom
aHTHTeNa MOPHCYTCTBYHOT Y MHOTHX
OoNBbHBIX HHCYTHH3aBHCHMBIM OHabe-
TOM €llie 00 Hadaja MHBEKHHMH HHCy-
JIMHA.

Ecnu xakue-TO H3 3THX TpeX BHAOB
ayTOaHTHMTENl H aTakyroT Oera-kneTkH,
TO, cKOpee Bcero, ayroanturena 64-K.

Onn creuuduyHbI M0 OTHOLUEHHIO K
Gera-kineTkaM (B OT/IMUME OT AHTHTEN K
LATON/Ia3Me KJIETOK OCTPOBKOB), H Mbl
MOKa3aJiH, 4TO OHH MOMABJIAKOTCH B Opra-
HH3Me NpexIe APYrHX ayTOaHTUTEN 3a-
OOAr0 [0 YCTAHOBNEHHN [AHMATHO3A.
Kpome TOro, MMeHHO ayTOAHTHTENA
64-K, a He mBa ApPYrHX BHOA aHTHTEN
HMeITCcA y n1abopaTopHBIX XKHBOTHBIX,
ABJIAKOLLHXCA 3KCNEPHMEHT AJIbHbIMH
MOZIe/IAMH MHCYJIHH3aBHCHMOTO auabe-
Ta — Kpeic BB (ot aurn. BioBreeding) u
meiielt NOD (ot aurn. nonobese diabe-
tic — auaber Ge3 TyuHOCTH); y mocnea-
HHX MPOM3BOOATCA TAKXKe AHTHTENa K
HHCYNHHY. Y 3THX XMBOTHBLIX ayTOaH-
TuTena 64-K obpa3yiorcs npexae apy-
X, OJHOBPEMEHHO C Pa3BHTHEM HHCY-
JIMTA.

TeM He MeHee HeT yOeOUTENbHBIX OO-
Ka3aTeNnbCTB TOro, 4TO HMEHHO Ay TOaH-
THTena 64-K #ABNAKOTCA NepPBHYHbIMH
areHTamMH, Bbi3biBalolliMH  rubens
Bera-knerox. Ecnu ayroaHTuTena urpa-
10T IJIABHYIO POk B pa3sBUTHH anabera,
TO BBefIcHHe MX 3A0POBbIM JXHBOTHBIM
ponxHO 6s1110 Gb1 MpUBOANTS K 3a60ne-
BaHKI0. OIHAKO B IKCTMEPHMEHTAX C XO-
mMsuKaMi 3Toro He Habmopanocs. Cpe-
OH pOeTed, PONMBILMXCA OT MKEHLUHH,
CTpafarollMX MHCY/IWH3aBUCHMBIM JHa-
Gerom, He H3IBECTHBI ClyYaH BO3HHKHO-
peHns nuabera BO BHYTPHYTpOOHBIH ne-
PHOO PA3BHMTHA, XOTH MaTepHHCKHe aH-
THTena cBoDOOHO MNPOHHKAIOT uepe3
NAaueHTy B TKaHH M1044.

INpobnema noka He pa3speuiena. Bce
e Mbl, KAK H MHOTHE JpDYI'HE MCCIeao0-
BaTEJIH, CYHTAEM, 4TO KIIHOYEBYIO POITb B
pa3BUTHH HHCYTHH3aBHCHMOTO anabera
HrpaeT He ryMOpasibHbIH, 2 KIETOYHbIN
HMMYHHBIft OTBeT. B HOpMaJibHBIX yC-
JNIOBUAX KIETO4YHbIH OTBeT, BbLINOI-
HAEMBIR rnasHbpIM 06pazoM numdboLn-
TaMH, obecneyHBaeT THKBHIALIHIO BHPY-
COB M APYrHX NMPOHMKAIOMIHX B KJIETKH
NMaTOreHoB.

«llenTpansbHoit KoMannoi» B 3TOM
npolecce SABJAKOTCHA XennepHeie (OT
anrn. help — nomous) T-nuMpOLHTEI,
KoTOpbie 06pa3yioTcsa B KOCTHOM MO3re
U CO3PEBalOT B THMYce. DTH KJIETKH 00-
NagaloT pelenTopaMH, Y3HAIOLHMH
onpenenedHbie anTurensl. T-numdoim-
Thl AKTHBHPYIOTCH TOJILKO NOCE CBA3bI-
BAHMA C MX PeLenTOpaMH aHTHreHa, ac-
COLIMHPOBAHHOIO € MOJieKyiaMH BenkoB
Kknacca Il Tak Ha3pIBAEMOr0 [JIABHO-
ro KOMIUIEKca TKaHeCOBMECTHMOCTH
(MHC — ot asrn. major histocompati-
bility complex), Ha nOBEpXHOCTH Makpo-
(haroB ¥ OpYTHX KIETOK, NPEeACTaBIAI0-
KX anTHreH. I'naBHbIN KOMIUIEKC TKa-
HECOBMECTHMOCTH Y 4esjiOBEKa — 3TO
Y4aCTOK XpomMocoMbl 6 (y Mbilefl —
xpoMocoMmbl 17), conepxauuii reHbl
MapKepHbIX GeNKOB, KOTOPLIMH TKaHH
OOHOTO MHAMBHAA OTJIMYAKOTCH OT aHa-
JIOTHYHBIX TKaHEH aApyroro.

AXTHBHDOBaHHEIE XennepHble T-mum- *
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OCTPOBKW NAHIEPITAHCA y HOpManbHbiX Muiller (cnesa)
BbIFNAQAT MHa4e, Yem y mbllwern NOD (GonbHbix guateTom Gea
TYYHOCTH), ABNAIOWMXCH IKCNEPUMEHTaNbEHOM MOAENLIO UHCY-
NuH3aBMCMMOro AinabeTta yenoseKka (crnpasa). Y GONbHbIX XK-

(houHTEl CEKPETHPYIOT IHTOKHHBI (Men-
THIHbIE MEOHATOPbI), KOTOPLIE YCHIIH-
BaKOT HMMYHHBIH OTBeT. ONIHH H3 LHTO-
KHHOB, HHTEDJIEHKHH-2, CTHMYJIHDYeET
nposiHdepaLHio KaK CAaMHX XeNNepHbIX,
Tak M uuToToKkcHueckux T-mumdoum-
TOB. DTH LUHTOTOKCHYECKHE KIIETKH y3-
HAIOT AHTHIEH, TOJBLKO €C/IH OH Hax0-
AUTCA B ACCOUMALHH ¢ MOJIEKYIaMH
MHC knacca 1. [Ipyrue uHTepnedKuHbl
CTHMYJTHDYIOT ceKpeuHio aHTHTen B-
numbpoumTaMy |, Takum oOpasom, 3Ha-
YUTENBHO YCH/IHBAIOT ryMOpaibHbIi
HWMMYHHBIR OTBeT.

HimeroTcs BecoMble YKa3aHMA Ha TO,
4YTO NEMOOLHUTEI ABNAKOTCA TNABHBIM
areHToM, Bei3biBalowIMM rubens Gera-
Knerok. ¥ xpeic BB u mbuueit NOD
TPAHCNIAHTALHA 3/I0POBbLIM  JKHMBOT-
HbIM KJIETOK celle3eHKH (KoTopas Gora-
Ta NK-knerkamu u T-numbpounTamu)
OT JXHBOTHBIX, HenaBHO 3aboneBimx
nuabeToM, NPUBOAMT K PA3BHTHIO Ha-
Gerta y peumnuenToB. Bosee Toro, npen-
BapuTenbHsbie aanubie K. JladdepTn u3
LlenTpa bapbaps! [I3BHC NO OBEHHIIb-
HOMY nuabety B [leHBepe CBHAETENILCT-
BYIOT, 4TO NUMGOLHTEI H3 NepHbepH-
4ecKOM KpOBH MioAel ¢ HEAABHO AHATHO-
CTHPOBAaHHBIM HHCY/IHH3aBHCHMBIM
nuabeToM MOTYT BbI3bIBATh MHCYIIHT Y
TaK Ha3bIBAEMBIX «TONBIX» MbILLEt, JIH-
LIEHHBIX HOpMaTbHbIX T-TMMGbOLHTOB.

INoka Henb3f OnNpefesieHHO CKa3aTh,
Kaxkue kneTku B Gonbiuelt cTeneHn «Bu-
HOBHBI» B pa3pymeHuy Oera-kneTok —
T-nambonuTel unu NK-knetkn. INo Ha-
eMY MHEHHIO, BEOYLUYHO PO HIPaKOT
T-numdbountsl. A. Poccunn u A, Jlalik
3 Menunumncko# wkonsr MaccauyceT-
CKOro YHMBEpCHTeTa, a Takxe A. Pabu-
HOBHY H3 MemuuuHcKOR wkonsl YHE-
BepcHTeTa MpoB. AnbbepTa B DAMOHTO-
He (Kanana) oOHapyKHH, 4TO ¥ KpbIC
BB npn paspuThn nuabera NK-knetku
Haubonee akTHBHBI. OOHAKO B ADYroMm
MCC/IEIOBAaHHH OBLJIO MOKA3aHO, 4TO ¥
Meleli NOD axtusree T-numpounTs!,

a MMeHHO 3Ta Mofenb OnMXe BCero K
nuabetry uenopeka. Kpome Toro, npu
HHCYIMTE Yy uenoBeka npeoOnanator
uMeHHO T-nuMQOLMTEI.

TO XE 3actasnser HMMYHHYHO

CHCTeMY OpraHu3Ma ONOYHThCH
Ha cobcteennbie Oera-knerxku? OpwHo
BPEM#A NpeANnoNaraiock, 9T0 B OCHOBE
MeXaHH3Ma, HHHULMHPYIOIIEro HMMYH-
HbIll OTBeT, NIEKHT NOABJIEHHE HA MO-
BepXHOCTH GeTa-K1eTOK Kakoro-To aHo-
MaJIbHOTO BelllecTBa, HanpumMep Oenka,
KOMPYEMOTro MYTHPOBABLUHM TE€HOM.
Ho HoBefluise HMCccreaoBaHHs He noa-
TBEPAHIIH 3TOro npeanonoxenus. Ecim
Obpi B mnpouecce pa3suTHs auabera
y4acTBOBaJI Kakoi-HHOynb aHOMasbHBIH
AHTHTEH, TO Y OONBbHBIX B NEPHOA A0 HIIH
cpa3y Moc/ie YCTaHOBJIeHHA AHAarHo3a
NpPHCYTCTBOBaNM OBl ayTOaHTHTENa K
3TOMY anTHreny. Ho Ha camoMm fene Bce
uaeHTHOHUMPOBAHHbIE HA CEromHALI-
HHIl OeHb ayTOaHTHTEeNna K Oera-kner-
KaM PearMpyroT ¢ TEMH H/TH HHBIMH HOpP-
MabHBIMH KOMIOHEHTaMH OCTPOBKOB.

Boree Toro, Kak noxka3asiy HallH KoOJ-
neru A. Tex u 1. Jla Peiic, ecnu y ente
He3zaboneBmnx Mbiwelt NOD paspy-
LUUTE HMMYHHYIO CHCTEMY H 3aMeCTHTDb
ee KJIeTKaMH KOCTHOrO MO03ra OT HOp-
MaJIbHBIX Mblllell, pa3BUTHE HHCY/IMTA H
nuabera npeporBpaulaerca. Ecnu Obl
DeTa-KNeTKH DEUMITHEHTOB HEC/IH aHo-
MaJIbHbIM aHTHUIE€H, TO TPAHCIUIAHTHPO-
BaHHAA HOpMaJIbHasA HMMYHHas CHCTeMa
HeMHHYeMO 3ameTHna Ol ero u oTpea-
ruposana.

B nelcTBHTENBHOCTH MPOHCXOOHT
ob6patHoe. Ecniy y HOpManbHbIX MbILUeH
HMMYHHYIO CHCTEMY 3aMeHHTBb K/IeTKa-
MH KOCTHOro Mosra meieft NOD, To y
peuunueHTOB HabnKOAaeTCA BOcHaieHue
OCTPOBKOB H BO MHOTHX C/Ty4asiXx pa3BH-
BaeTcs sBHBI Ouaber, xors ux Oera-
KJIeTKH MCXOOHO ObiNH HOPMABHBIMH.
OTH peilyibTaThl He TMOATBEPXKIAKOT
TakXe H pacnpocTpaHeHHOH paHee rH-

BOTHbIX OCTPOBKW WHUNbTPUPOBaHbl nuMdoLmTammu (Tem-
Hble chepuyeckme yacTuyst). Takoe socnaneHue (MHCynuT)
cBMpaeTenbCTBRYET 00 ayTOUMMYHHOM NpoUecce.

NOTe3bl O BHPYCHOW 3THONOTHHM MHCY-
nuH3asucuMoro auabera. CornacHo
3TOil runoTe3e BHPYCHAaA WHpeKUHA
6eTa-KIeTOK NPHBOOUT K MOSBICHHIO B
HHX 4YX€POQHOr0 aHTHIeHa.

AyTOMMMYHHBIN npouecc npu auabe-
Te MOXeT BO3HHKaTh Onaronaps cBoero
pola MHMMHKDHH HA MOJEKYJISPHOM
ypoBHe (cM. cTaTeio: Kosn A, Csoe, uy-
JKOE M ayTOHMMYHHTeT. «B MiHpe Hay-
ku», Ne 6, 1988), npu xotopo#t uyxe-
pOOHble aHTHIEHBbI — TAKHE, KaK KOMIIO-
HEHTBI BUPYCOB MJIH AIPYTHX MHKpOOpra-
HH3MOB — NPOBOLMPYIOT B OPraHHiMe
HOpManbHbI# uMMYHHBIH oTBeT. Ecnu
MO0 CBOMM XMMHYECKHMM CBOHCTBAM MIIH
CTPYKTYDE TakQoH aHTHreH HUMHTHDYET
HOpMaJjibHbIE KOMIOHEeHTHl Oera-Kie-
TOK, TO OH OyneT CTHMY/IHDOBATh Tak-
e HMMYHHYIO aTtaky Ha OeTa-KjIeTKH.
He BbI3bIBAET COMHEHHH, YTO aHTHIEH-
HaA MUEMHKDHA HMEET MECTO INPH NPYTrHX
ayTOMMMYHHBIX 3a0oneBaHusAX, HANpH-
Mep NMpH PEBMOKAapANTE, ClAy4arolleMcs
BCJIEACTBHE CTPENTOKOKKOBOH uHek-
LMK TOpna.

Mpb! cuMTaeM BIOJHE BEPOATHBIM,
yto Genox 64-K mmuTHpyeT Kakoii-To
YY)KePOAHbIA aHTHIEH H B 3TOM KayecT-
Bé NPOBOLHPYET aYyTOMMMYHHYIO aTaKky
Ha Oera-xnetku. B none3y Takoro npen-
NONOMXKEHHA FOBOPHT HEH3MEHHO PaHHee
NOsiB/IeHHe ayTOaHTHTe/ npoTue benka
64-K, uTo YKa3piBaeT Ha €ro Ba)HYHO
poNb B HAYANbHBIX CTAJMAX ATAKH HA
Bera-KneTkH.

A. Koan u ero xonnerd u3 Beliuman-
HOBcKoro uHcTutyta (M3pauns) Henas-
HO ODHAPYXHIH, 4TO B uMcie aefcTByio-
X Takum o6pa3zoM aHTHUreHOB ObiBa-
IOT HeKOoTOpble DakTepuanbHbie Oenku
TENJIOBOro 1IOKa, 00pa3yiolusecs npu
crpecce. Koraa atumu Genkamu mMmy-
HH3WPOBAJIH HOPMAaJlbHBIX MbIllel H 3a-
TeM nepecaxusand HX T-nuMboUHTHI
3M0POBLIM KMBOTHBIM, ¥ TEX HAUUHAJICA
HMHCYJIMT H MOBbIIIANACHE KOHUEHTPALIHA
TJIFOKO3bl B KDOBH,
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OBIIMX 4epTax MOXHO CKa3aTh,
4TO, KOraa Hekuit npoBOLIMPYOLLIHIT
tdakTop (aHTHreHHas MHMMKpPHA?) BbI-

3bIBAET HMMYHBIH OTBET (KNEeTOYHBIA?), -

HalpaBleHHbI NPOTHB DeTa-KIeTOK, X
ayTOMMMYHOE pa3pyllieHHe MPOHCXOONT
TakuMm ke obpa3om, Kak eci Obi 3TH
KNneTku Obiniu 3apakeHbl BHPYCOM: CO-
OTBETCTBYIOLLMe XennepHbie T-numdo-
UHTBl PA3MHOXKAKOTCH M AKTHBHDYIOT
NpYTHe KOMIOHEHTBI MMMYHOH 3aLLHThI
OopraHiima.

OnHako B 3Ty NpPOCTYHO KapTHHY clie-
IyeT BHECTH [BA CYILEeCTBEHHBIX n06aB-
nexus. Bo-nepBbiX, paspymeHue Gera-
KIEeTOK, TMO-BUOAHMOMY, YCKODHETCH
BCNIEACTBHE HX HeoOpl4aiiHO BBICOKO#M
HYBCTBHTENBHOCTH K HMMMYHOH aTake.
Bo-BTOpBIX, camMa HMMYHas aTaka oka-
jpiBaeTcA Oosiee BBIPAXKEHHON M [UTH-
TeNbHOM, 4eM JOJIKHO OBITH MPH HOP-
MAJIbHOM OTBETE Ha BHPYCHYIO MH(bex-
HKO.

ToBbIlLeHHAA YYBCTBHTENBHOCTD Oe-
Ta-KNeToK CBA3aHa ¢ PAOOM HX ocoben-
HocTed. [IpH MOBpeXKAEHHH ITHX KJIETOK
HA MX MOBEPXHOCTH TMOMABNAETCH H3OBI-
TOYHOe KonuuecTBO Monekyn MHC

Kknacca I, uro obneruaeT aTaky TKaHH
UHTOTOKCHYecKMMH  T-mumdbounTamu,
Kpome Toro, Oera-wieTkH, MOXOxXe,
ocobeHHo NONBEPKEHEI NOBPEK-
AaloleMy OefAcTBHIO UMTOKHHOB. Tak,
Y. Hepyn u3 Bonsuuus! uM. Hukonaca
Creno B [Janun 1 PabuHoBHY nmokasanu,
4TO CexpeTHpyeMhifi aKTHBHPOBAH-
HBIMH MakpodaramMu HWHTepNeHKHH-]
obnanaer NpAMBIM TOKCHYECKHM aelt-
CTBHEM Ha OeTa-KIeTKH, HO MEeHee TOK-
CHYeH O7s OpYrHX KieTok. M Hakosel,
OeTa-kneTKH, Kak npaBuio, HEOOBLIYHO
YYBCTBHTE/IbHBI K CBOOONHBIM paguka-
naM (BLICOKOAK THEHBLIM MOJIEKYJIaM, CO-
OepXXallMM aTOM KHMCJIOpOda ¢ Hecna-
PEHHBIM 37IEKTPOHOM), KOTOPbIE BbICBO-
Doxnal0TcA MOBPEXIEHHBIMH KJIETKa-
MH ¥ Makpodaramu.

MHorue uccnenoBaTend BHAOAT B OC-
HOBe H30BITOYHOCTH MMMYHHOH aTakm
Ha OeTa-K/IeTKH HEeCKONBKO MeXaHM3-
MoB. BeposiTHO, OTHACcTH A€o B H30bI-
TOYHON peakuwH XenanepHsix T-nHM-
douuToR Ha ayroaHTHureHsi Oera-
knetok. [Ipn 3TOM npHpoaHas cynpec-
COpHAafA CHCTeMa, KOTOopas MdOJKHA
COEPKHBATHL AYTOMMMYHHYIO aKTHB-

XPOMOCOMA 6 C

.

MABHbIV KOMIMNEKC
TKAHECOBMECTUMOCTU (MHC)

NOKYCbI

CEPONOIrMYECKH
WAEHTUOULN-
POBAHHbIE
MONEKYNbI MHC

DQw9

naccil

DR1 DRw52
l DRw53

DR18

MEHbI rnaBHOro koMnnexkca TkaHecosmecTumocTu (MHC), koTopbin Y YenoBeka no-
MEelllaeTCH B XPOMOCOME 6, MMEIOT 3HaueHWe B pa3euTuK guabeta. 3Ty redsl pacno-
naralTch B yqacTke D, pazgensioljemcs Ha Tpu nokyca: DP, DQwu DR. Bce Tpu nokyca
xofAupyloT 6enkm MHC knacca ll, y KoTopsix MONEKyna cocTOMT U3 ABYX nonunenTtug-
Hbix yenen A u B. BcnegcTene nonumopduama, T. €. CyIecTBoBaHUA HECKONbKKX
pPasnuyHbBIX BaPMaHTOB HEKOTOPLIX U3 3TUX MEHOB (BbL/gENeHb! YBETOM ), BO3HUKAET
pasHooOpa3ne MONEKYNAPHLIX TUNOB (yKasaHe! Hymepaywen). NMpu MHCYNUH3aBUCK-
MOM finabeTe yacTo BCTPEYaIoTCA reHel, kogupyolwne 6enku DR 1,3 4, koTopeie ca-
My no cebe, NO-BMAMMOMY, HENOCPEACTBEHHO He OnNpefensfioT NofBepMeHHOCTH
pwabeTty. Ho rexsr DQ, Hacnegyembie CLenneHHo ¢ HUWMK, obnapanT Takum CBOWCT-
8OM. Hanuuwe acnaparMHoBon kMcnoTel B 57-m nonoxxexHuu B-uenu Genka DQ npe-
NATCTBYET passnTuio guabeTa. Ecnm ke B 3TOM NONOXeHWWU CTOUT [ipyras aMuMHO-
KMcnoTa, nogsepXeHHoCTs Opradnsma nuaﬁe'ry yeenu4ueaeTCcs.

HOCTB, Ge3elCTBYET WM OKA3bLIBACTCH
uHeaddexTusuon. Illpupona HopMane-
HbIX NPOLECCOB, MOMABJIAKIIMX AyTO-
HMMYHHYIO aKTHMBHOCTB, MOKA MaJono-
HATHA, TaK 4YTOo cefiyac HEBO3MOKHO MC-
yepribiBaolle OOBACHMTh, MOYEMY Ta-
KHe NpoLecchl He OCTAHABIMBAKOT aYTO-
HMMYHHOE pa3pylueHne OeTa-KIeTok.
Tem He MeHee HCCIe0BaHNsA, NPOBE/IEH-
Hbie Ha Meiiiax NOD, no3sonunu npen-
NONOMXHTH, YTO 3TO HMEET TreHeTHYe-
CKHE MPHYHHBI.

Mpeimzam NOD cBoiicTBeHHBI r€éHETH-
YyecKHE aHOMaIMM B O0DNacTH reHoB
MHC xnacca II, KoTOpbIe BHOCAT BKJ1Al
B NMPeAPacnoiOXEeHHOCTb ITHX JXKHBOT-
HBIX K pa3BuTHIO nuabera. ¥V mplweii cy-
wecTBYIOT ABa THna 6enkos MHC knac-
ca II: onun W3 HHX, benok IE, no-
BHAMMOMY, Baj)KeH /1A HOpManbHOH cy-
NpeccOpHOR aKTHUBHOCTH, a Apyroii, A,
YY4aCTBYET B Y3HABAHHH AHTHICHOB
T-numbounTamMH.

Oxa3swiBaercd, y Meiueii NOD reu IE
He IKCIPECCHPYETCH, T. €. He CHHTE3HpY-
erca Genok IE. X. Hucumoro u3 Yuu-
BepcuTera B Ocake (Anoums) obGHapy-
WKHIT, 4TO ecnu y Mbite#t NOD Bri3saTs
IKCIPECCHIO 3TOro reHa (nyTem mepeHo-
ca reHOB), TO HHCYJIHT NPAKTHYECKH He
paipuBaeTca. CnenopaTensHo, OT-
CYTCTBHE aKTHBHOCTH resa [E, BO3MOXK-
HO, ABAIAETCH OAHMM H3 (hakTOpOB, Cro-
coGcTByromMx paspuTHi0 nuabera.
3T0, KOHEYHO, HE eHHCTBEHHAs MPH4YH-
Ha 3abonepanna. ONHAKO HHAKTHBALNA
rena [E MoOXeT NPHBOONTE K PAa3BHTHIO
aunabeta u y mpiiuef opyrux nunuit, B to
e BPEMSA H3IBECTHO MHOIO JIHHMHA Mbl-
miefi BO BCEX NMPOYKMX OTHOLUEHHAX HOP-
ManbHbIX, ¥ KOTOPBIX He 3KCIIPeccHpy-
etTca redn [E, HO TeM He MeHee He pa3-
BHBAIOTCH HM HHCYNHT, HH muaber. Ha
CEerOgHAUHUNA NeHb HeNb3A ¢ YBEPEHHOC-
ThIO CKA3aTh, YUACTBYET JIH B ayTOHM-
MYHHOM npolecce npH anabere y yeno-
BeXa HapylleHHe 3KCMPECCHH TeHa, aHa-
JIOTMYHOTO MBILUHHOMY rery /E.

3naunTenbHo Oonbluxe YyCrnexH 0-
CTMTHYTHl B TOHMCKAX NPHYHHBLI H30LI-
TOYHOCTH ayTOMMMYHHOW aTakH Ha
Gera-knerxku. ¥V Mbliuelt HacnegoBaHHe
reHa cneunduueckoro papuanTa Oenka
IA (Toro, xotopbift CBOHCTBEH BCEM
MeittaM NOD) yBenuuupBaeT noaeep-
WKEHHOCTh auabery.

3. JleATep u3 [kekcoHoBcko# nabo-
patopuu B Bap-Xap6ope nokasain, 4To B
paseuThHM auabera y wMbinueit NOD
YYacTBYIOT MO KpafiHefi Mepe eille aBa
OpPYyrux resa, G yHKIHH KOTOPBIX NMOKa HE
acHbl. Korna 3Tu reHel OyayTt nyuine
OXapakTepH3OBaHkl, BO3HMKHET BO3-
MOKHOCTb HCMOMB30BATH WX B KaUecTBe
30H0B VIS HAEHTHOUKALHH aHAJIOTHY-
HBIX I'€HOB Yy YeJloBeKa.

K nonBepkeHHOCTH HHCY/IHH3aBHCH-
MoOMYy nHabeTy y 4es0BEeKa TOXKE HMEIOT
oTHotuenue reabt MHC knacca I1. O6-
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T-NMUMOOLMT

PELIENTOP

T-MMMOOLMTAL

BENOK MHC

KIACCA I AMWHO-

KWUCNOTA

A-LENb
B-UENb

MAKPO®AT

W3YYEHWUE CTPYKTYPbIl monekyn MHC noMoraeT NoHsTb, No-
YeMy OTCYTCTBME 8cnaparMHOBOW KUCNOTEI B nonoxeHuu 57
B-uenu G6enka DQ cnocoGCTBYeT BO3HMKHOBEHWIO AuabeTa.
[. Yvnu c konneramu w3 [(apeapckoro yHUBEpCUTETa Nokasa-
nu, yto monekynsl MHC knacca | (cnesa) cOCTOAT M3 «TAXKe-
nom» a-uenu (cuHan) u Gonee menkoro, o6paTUMO CBA3LIBAID-
Werocs nonunenTuga, HassiBaemoro fo-MUKpOrnoBynuHOM
(xenTbi). MNepBeie fBa fOMeHa a-Lienn OOPMUPYIOT paclienu-
HY ANS CBA3bLIBAHWA aHTureHa. Ha KOMNLIOTEPHbIX U300paXKe-
HURAX (B cepeguHe) NoKalaH BMJ CBEPXY Ha 3Ty paclyenvHy,
KOrfga oHa nycTa(BBepxy) v 3aHATA aHTUreHOM (PO30BbIA; BHU-
ay). Benku MHC knacca |l Ha noBepxHOCTW Makpodaros,
yyacTBYIOWME B MPeACTaBMEHNM aHTUreHa XennepHsiM

T-numchoumTam (cnpasa), NO-BURUMOMY, CXOfHLI C Genkamu
xknacca | 3a TeM UCKNIOYEHMUEM, HYTO uX A-LeNb HanoMuHaeT
KOMOUHALWIO NEPBOro AOMEHa a-Lienu U So-MUKpOrnodynuHa,
B-LUenb — OCTanbHYiO YacThb o-Lenu. NpegnonaraeTcs, 4To B
Genkax MHC knacca |l amuHokucnota B 57-M MONOXKEHMMU
B-uenu pacnonaraetcsa Ha NOBEPXHOCTK paclienuHbl, B KOTO-
pOIu"l CBA3LIBAETCH aHTUIeH, U BNUAET HA NPO4YHOCTL CBA3bIBE-
HURA aHTUreHa unu Ha yaHasaHue ero T-numdoutamu. Acna-
parMHOBas KMcnota, MOXeT ObiTh, BbidbiBaeT ocnabneHHoe
CBA3bIBAHME aHTUreHa, MMelWero OTHoWeHWe K guabety, u
ayTOMMMYHHbLI OTBET He BO3HMKaeT. [lpyrue aMMHOKMCNOThI,
BO3MOXHO, 06ECNEeYNBAIOT NPOYHOE CBA3LIBAHME M CUNbHBLIW
OTBET.

JIACThb ITHX F€HOB, H3BECTHAsA NOJ Ha3Ba-
HHeM yyacTok D, BKNTIOuaeT TpH JIOKyca:
DP, DQ u DR. Kaxasift H3 TOKYCOB KO-
aupyeT OenkoByio MOJEKyny, COCTOS-
LIYI0 W3 [ABYX NMOJHIENTHIHBLIX ueneH,
obo3nauaembix A u B. K HacTosmemy
BpEeMeHH CBA3b ¢ nHabeToM ycTaHOBIe-
Ha TOJIbLKO /18 JIoKycoB DQ u DR. Ienwi
00OHX JIOKYCOB CYILECTBYIOT B HECKOJTb-
KMX BapHaHTax (annesnsx), No3TOMYy B
NOMYJIALHH MOXeT GbITh MHOTO Pa3JiHy-
HeiX Genkos DQ u DR (ans ynoberea
OHH MpOHYMepoBaHsl). [TOCKONLKY reHbI
DQ u DR nacnenyiotcs ot 060HX poaH-
Tenel, y KaXIOro HHAHBHAA MOXET
ObiTe Mo aBa BapHaHTa Oenko DQ
H DR.

JaBHO H3BECTHO, YTO y OONBHELIX HH-
CyNHH3aBHCHMBIM nHaberoMm ocobenHo
YacTO HMEKOTCH TeHbl, KOOHPYIOLLHE
fenku DR 1, DR 3 1 DR 4, a reusi 6en-
koB DR 2 u DR 5 BcTpeualoTcs OTHOCH-
TelIbHO PENKO. 2TO MO3IBONAST AYMAaTh,
yto redkl DR 1, DR 3w DR 4 yBenuuusa-
K0T NoJABepXeHHOCTh nHabeTy nubo Ha-
CeOyIOTCA CHCTEMATHYECKH C TEM re-
HOM, KOTOpbIit OnpefensieT Takyko Noa-

Bep)KeHHOCTh. HanpoTtus, renst DR 2 1
DR 5, BO3MOXHO, CO30aIOT HEKYIO 3a-
wuty ot nuabera nubo cuenseHs! ¢ re-
HOM, ONpedensiolHM 3Ty 3alHTY.

Ceifyac ucenieI0OBaTeNH COCPEOTOYH-
JIMCh HA MOMCKaX reHa crneuuduyeckoi
noasep)XXeHHocTH nuabety. Okasanocs,
YTO reH, Koaupyiouuit 6enok DR 4, Ha-
crenyeTcs CLEN/IeHHO ¢ FeHOM, KOIHpY-
oM Benok DQw 3,2 (w npeacTasnseT
coboit BpeMenHoe oboO3HaueHHe, a LH-
(hpoit nocne 3ansTolt nauus i Genok oT-
nuMaloT oT Apyrux 6enkoe DQw 3, ob-
NafaloliMX CepoJIOTHYECKHM CXOHCT-
BOM, HO HEKOTOPBIMH pa3/IH4HAMH B
AMHHOKHCJIOTHOH  mOC/Ie10BaTEeNbHO-
ctH). [ns MHOMBHOOB, MMEIOLUIMX TeH
Oenka DQw 3,2, BEepOATHOCTH Pa3BHTHSA
nxabera BecbMa BhICOKA. A cpelH He-
MHOTOYHCITIEHHBIX HOCHTENel reHa 6en-
ka DR 4, y KOTOpBIX eCTh OIHOBPEMEH-
Ho OGenoxk DQw 3,1, 3aGoneBaeMocTh
nHabeToM 3aMeTHO HHUXKeE.

Oxono neyx net Ha3zan [x. Toan #
X. MaxkneeuTT 13 Ctandopackoro yHH-
BepcHTeTa HAeH TH(DHIHPOBAIH Y4aCTOK
monekyn DQ, koTopel#l ycunaBaeT noa-

BepKeHHOCTh auabetry, n oOHapyxKHIH,
4yTO ¥y HOcHTene# reqos benkos DR 1 —
DR 6 3Ta noABep)KEHHOCTH ONPEE/IRET-
CA aMHHOKHCJIOTOR B 57-M NONOXKEHHH
B-uenu 6enka DQ. Ecnu 310 nonoxenue
3aHMMAET acnapardHoBas KHCIIOTa,
KOTOpas HeceT OTpHLATEeNbHBIA 3apan,
TO BepPOATHOCTHL 3ab0/1eBaHHsA OTHOCH-
TeNnbHO HeBenWKa. Ecnu e Tam pacno-
JNloKeHa HefiTpanbHas aMHHOKHCIIOTA,
HanpuMep BaJIHH HITH cepHH (Kak B bGenke
DQw 3,2), TO pHCK yBeTHYHBAETCH.

Co BpeMeHH OTKPBITHS 3aUIHTHOMH po-
JIH acnapardHoBOi KHCIOTHI B 57-M no-
noxenud B-uenn Genka DQ obuapyxu-
JTHCH HCKITIOYEHHA H3 9TOro obiiero npa-
Buna. Tem He MeHee OTCYTCTBHE acnapa-
THHOBOH KMCJTOTBI B HYXXHOM MecTe ben-
KOBOH MOJIEKy/lbl MOXKHO cuHTaTh (dax-
TOPOM PHCKa BO3HHKHOBeHHs aHabeTa y
MHorux moaei. Ipuuune Takoii ee po-
7 HAYMHAIOT NMPOACHATBCA Onaromaps
aHAJTM3Y NPOCTPaHCTBEHHON CTPYKTYDBI
6enkos MHC.

Benku MHC knacca | ceftuac H3yueHbl
nonuee, 4eM knacca Il. Oonako Ha ocHO-
BaHHH JAHHBIX PEHTTeHOBCKOHN KpHCTa-
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CLIEHAPUW ATAKM
HA BETA-KNETKU

i

MNPOLECC HAYMHAETCH ¢ cunbHoro
MMMYHHOTO OTBETa Ha Yy>KEPOAHbIA aH-
TUTEH (S8neHbIs ), NOXOXKUIM HAa HOPManb-
Hblil KOMMNOHEHT 6eTa-knetok. Makpo-
charu, BCTPETUB rge-To B OpraHname vy-
XEPOohHbIA aHTUreH, NornowanT ero u
NPeAcTapnAioT Ha CBOEA NOBEPXHOCTH B
coyetaHum c 6enkamMm MHC knacc |l xen-
nepHeIM T-nimcboumTam. Te B pesyneTa-
TE€ HA4YMHaIOT CEKpPETUPOBaTh MHTEPNEen-
KWHBI, CTUMYNUPYIOLME AKTWBHOCTb
APYyrux XennepHbix KNeToK, a Takke
B-numcoUMTOB, NPOU3BOASAUMX AHTUTE-
na, u yutoToKcuyeckux T-nuMAOLIMTOB.

2

CNEQYIOWMA 3TAMN npoucxogut B
noa<enyo4HoOu >Kenese, rAe CeHcu-
GUNU3MPOBaHHbIE  LUWTOTOKCHYECKME
T-numMounThl yaHaloT Ha GeTa-KneTkax
ayTOAHTWIreH (KpacHsIf), KOTOPLIA MMK-
TUPYETCH YYyXKEepOAHbIM aHTUreHoMm. B
3TOM y3HasaHwWu yyacTeytoT Genku MHC
Knacca |, KoTopbie 8CTb NOYTK HA BCEX
KneTkax opraHvWama. AytoaHTurena Tak-
e CBR3bIBAIOTCA € BeTta-knetkamm u
nospexgaioT ux nubo camu , nubo ¢ no-
MOIYLIO APYIrMX KOMMOHEHTOB UMMYHHOW
CUCTEMbl, HanpuMep TOKCW4HbLIX Oen-
KOB, M3BECTHbIX Nof oOWMM HasBaHUem
xomnnemexTa. MosgHee B npouecc BO-
BNEKAaTCA Makpodiaru, KOTOpbie CTu-
MYyNUpYIOT xennepHsie T-numMdounTbl, U
paspylueHue 6eTa-KneTok yCUNMBaeTCcA.

3

DANBHEWLWAS ATAKA pa3ssuBaeTcs no
Mepe noBpexgeHus Geta-knetok. OHu
npou3asoAAT WabbiTok Monekyn MHC
Knacca |, yBenMuueas TeM CambIM aKTHUB-
HOCTE LWTOTOKCUYECKUX T-numdoum-
TOB. Ha MX NMOBEpPXHOCTM MORABARIOTCA
Tarwxe Genkm MHC knacca |l. Boobue,
3TO AOMKHO CTUMYNWPOBAaTh Cynpec-
CUI0 ayTOMMMYHHBIX npoueccos. OgHa-
KO B NnpeaauateTM4eckoM COCTOAHWM
nNpoMcxoguT obpaTHOe, M AKTUBHOCTb
xennepHbix T-numdouyuToB ewe Gonee
yeennuuBaetcs. Kpome Toro, Ha nosepx-
HOCTH NOBPeXAeHHLIX BeTa-KNeTok no-
ABNAIOTCA Genkuv, Hanpumep npoMHCy-
NTMH, KOTOpLIE B HOPME HaxO[ATCH BHYT-
pY KNeTox. 3TH GENKK BbI3LIBAIOT HOBYIO
BONHY WMMYHHOW artaku, 4TO B KOHLE
KOHLUOB MNpUBOAWUT K nonHom ruéenu
GeTa-KneTok.

norpaduu chOpMHPOBAJIHCH pa3yMHBIE
NPeACTaB/IeHHAs O CTPYKTYpe Hocien-
HHX. [Noka3aHo, YTO B MOJIEKYJIaX 3THX
Genkos A- H B-uenH coenHHEHBI B I0-
nobue OykBel X, OHA CTOPOHA KOTO-
poit o6pazosana A-uenwio, a BTOpas —
B-uenbio. «BepxHHe» cermMeHTh! uenei
00pa3yloT 4TO-TO BpPONE PaCUIE/HHBI,
BHYTPH KOTOpPO# CBS3bIBACTCA aHTHIEH.

Cornacho 3to#t Monenu, 57-8 aMHHO-
Kuciiota B-uenu pacnonaraercs Ha
BHYTpEHHeH NOBEPXHOCTH Pacile/IHHbI B
MecTe, JOCTYITHOM H 1A aHTHUreHa, H
ans peuentopa T-numbounToB. CBoil-
CTBAa AMHHOKHC/IOThI B 3TOM MOJIOMNKe-
HMH MOTYT CYLIECTBEHHO B/JIHATHL HA
thopMy pacuienHHbl (B YAaCTHOCTH, Ha
YroJl1 MeXIY e CTEHKaMH), UTO B CBOIO
oyepeab ONpeAenseT NPOYHOCTh CBAIbI-
BAHHA Pa3fHMYHBbIX aHTHreHoB. BoaMmox-
HO, IIpH HAJH4YHH B 3TOM MecTe HeliT-
paibHOH aMHHOKHCIOTHI  ocobeHHO
MPOYHO CBA3LIBAETCA AYTOAHTHIEH, OT-
BeTCTBEHHbINA 32 nHaber. [IpouHoe cBa-
3LIBAHHE I0JKHO YBEJTHUYHBAThL BEPOAT-
HOCTh y3HaBauua T-numdbonvTamu. He
HCKJIFOMEHO Takxe, 4TO MpAMOfl KOH-
TaKT MexXay aMHHOKHCTOTO# B 57-M no-
noxxeHun B-uenu u peuentopom T-mam-
(houMTOB CKa3bIBAETCA HA AKTHBHOCTH
3ITHX KJIETOK.

HanbHeitliHe CTPYKTYPHBbIE HCCeno-
BaHHA MOTYT AaTh OTBET Ha BONPOC, NO-
YyeMy HaJTHYHEe acrnaparuHOBOR KHCIOThI
B 57-M nonoxeHuu B-uenn 6enka DQ He
Bceraa 3auiuaeT ot auaberta. Kak u3-
BECTHO, QHTHIEeH M CBA3BIBAKOLHA ero
yuacTok benka MHC KOHTakTHpYIOT B
HECKOJIbKHX TO4YKaX, TaK 4YTO 3apsal HIIH
thopmMa AMHHOKHCIIOTHOTO OCTaTKa B
KaX10# M3 3THX TOYEK MOXKET HIMEHATH
NpeaCTaBJIEHHE AHTHIEHA MOJIEKyIaMH
DQ.

HagepHoe, B OyayllieM BbIACHHTCA H
cBA3b aAWabera ¢ APYrHMH TreHaMH, no-
MHMO T[JIABHOIO KOMIUIEKCA TKaHECOB-
MeCcTHMOCTH. BO BCAKOM ciiyuae, s
meiielt NOD noka3zano HeCOMHEHHOE
y4acTHe MHOTHX F'€HOB B NOABEPXEHHO-
CTH 3THX XHBOTHBIX nuabery.

A OCHOBAHHMHM nony4eHHBIX K

HACTOSILIEMY BPEMEHH TeHeTHue-
CKMX M APYTHX JaHHBIX MOXHO Mpeano-
KHTh HECKOJIBKO CLEHAPHEB BO3HHKHO-
BEHHMSA H Pa3BHTHUA HHCY/JIHH3ABHCHMOTO
nnabera. Mel pazgensiem C/eaylOLLYIO
TOYKY 3peHHus. YenosBeK, TEHETHYECKH
npeapacnonoxeHusiit kK auaberty, non-
BEPraeTcs BO3OEHCTBHIO YYXKEPOIAHOTO
anTurena, oOnapawolero OIH3KHM
CXOHNCTBOM € HEKHM KOMIIOHEHTOM
Oeta-kneTrok  (Bo3moxkHO, Oenkom
64-K). Bckope Ha noBepXHOCTH Makpo-
¢aros nubo OpyrHX KNeTok, MpeacTas-
NAKOLAX @HTHIeH, NIOABNSETCA 3TOT Yy-
JKepoAHbIfi aHTHIEH B COMETAHHH C MO-
nekystamu benkoB MHC knacca Il (Takn-
MH, Kak DQw 3,2), KOTOpEI€ CBA3BIBAIOT

€ro npouHee, YeM B Hopme. Benencteue
y3HaBaHus 0Opa3zoBaBLUIErOCH KOMILIEK-
ca xennepHbiMH T-numbounTamu BO3-
HHKaeT HeoObuaiiHO MOILUHBIH H TIPO-
OOMKHTENbHBIT HMMYHHBIH OTBeT, Ha-
NpasBfieHHbIH POTHB YYKEPOIHOIO aH-
THreHa, KOTODblﬁ MOXKET ganee aonon-
HHTENbHO YCHINTLCH, €ClH CaMH peLer-
TOpBl T-NTUMGPOLHTOB NPOYHO CBAXKYTCH
C KOMINeKcamMH aHTHreHa H MOJIEKYn
MHC knacca II.

3aTeM aKTHBHPOBaHHbIE KJIETKH HM-
MYHHOH CHCTEMBI, DABHO KaK H CleLH-
{muHbIEe K 1aHHOMY aHTHIeHY aHTHTeNa,
MOTYT NMEPEHOCHTHCH C TOKOM KPOBH K
MoKenyaouHoH XKenese, rae no kpaii-
Helf Mepe HeKOTOpble GeTa-KIeTKH He-
CYT KOMIIOHEHT, NOXOXKHHA Ha YyXepon-
Hbil auTHTeH. B Gonbluelt 4acTH KNeToK
opranusma oOpasyiorcs Oenku MHC
Kiacca I, Tak 4TO MOJIeKy/ibl ayTOAHTH-
T€éHa MOryT OKa3aTbkCA B COYMETAHHH C
3THMH GeNTKaMK H TOraa OHH CITPOBOIM-
PYIOT aTaky GeTa-kneToK HHTOTOKCHYEe-
CKHMH T-THMODOLHTAMH, YKe CeHCHOH-
JIM3HPOBAHHBIMH YY)XEPOOHbLIM aHTHre-
HOM-[1BOHHHKOM. TeM BpemeHeM aHTHU-
Tena TNMPOTHB YYXKEPOAHOrO aHTHIEHa
MOTYT CBA3BIBATBCA ¢ BeTa-KneTKaMu H
TEM CaMbiM MpPHBAEKATHL K HHM Ma-
Kpodaru, KOMIJIEMEHT H, BO3MOXHO,
NK-kneTkH.

IloBpexnennsie B pe3yneTate bera-
KJIEeTKH, OBITH MOXET NnoHayany ¥ Mo-
rJid Ob1 BBIAEPKATE aTaKy, HO Makpoda-
' HAYMHAKOT NPEACTABNAThE ayTOAHTH-
reH xennepHeiM T-numdouuTOoM (CKO-
pee BCero, OJHOBPEMEHHO OHM MOBPEX-
AaroT 6eTa-KIeTKH [OCPeACTBOM HHTEp-
nefikuHa-1). Ha aToit ctanum xenmnepHeie
T-mampounTH! Pa3sMHOXKAIOTCA H HM-
MYHHBI# OTBET, HaNpaB/IEHHbIH MPOTHB
ayTOaHTHIEHa, YCH/THBAETCA.

Bckope noBpexaeHHbie OeTa-KIeTKH,
kaK Obl neiTasce ybeouTh MMMYHHYIO
CHCTEMY, YTO OHH «CBOH», YBE/IHYMBA-
10T 0Gpa3zoBanue 6enkos MHC, npuuem
HEe TONBKO Knacca I, HO M, cyas no pe-
3ynbTaTaM HEOaBHHX HccnenoBaHui,
knacca llI. Bnaromaps OONONHHTENb-
HbiM Mojtekyniam MHC knacca | Bo3pac-
TaeT aTaka DeTa-K1eToK LIMTOTOKCHYE-
ckumu T-mumdounTamMi. B HopMe noss-
nenue 6enkoe MHC knacca Il Ha kiet-
Kax, Hé OTHOCHLIHMXCA K HMMYHHOH CH-
cTeMe, BO30yXIOaeT CYNpecCOpHYIO ak-
THBHOCTE MMMYHHOH cHcTembl. [lpw
pa3BUTHH nuabera, OHAKO, NOMABIIEHHE
6enxos MHC xnacca II va Geta-knerkax
NpHBOAMT K OOpaTHOMY pe3yiabTaTty:
H3-3a2 reHeTHYecKkoro aedexkTa HMMyH-
HOH CHCTEMBbI CYNPECCOPHBIA OTBET HE
peaniM3yeTcA, a BMECTO 3TOr0 NpHBJIeKa-
erca eule Gonblue XxennepHuix T-THM-
toUHTOB H HMMYHHbIH OTBET YCH/IHBA-
eTcs.

K 3ToMy BpeMeHH NOBpeXI€HHbIE
feTa-KIeTKH H OKPYXKaloLllie HX aKTHBH-
pOBaHHBEIE Makpodari MPoOU3BOAAT 3Ha-
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YHTE/ILHOE KOMHYECTBO CBOOOAHBIX pa-
OMKaI0B, W DeTa-KieTKH OKa3biBaKTCA
HecTnocoOHBIMH MPOTHBOCTOATH HX TOK-
cuyeckomy aelicteHio. Kpome Toro,
BesikH, KOTOpEIE B HOPME YIEPKHBaIOT-
cq BHYTpH Beta-kneTok (Takue, kak 6en-
KM TETJIOBOrO LI0KA, LHTOINa3MaTHe-
CKHe TaHrJIHO3HOLI U MPOHHCY/IHH), MO-
IYT NOABJIATLCA HA HX TOBEPXHOCTH HITH
BhiAENAThcA Hapyxy. I[lockonesky 3TH
OenKH «He IHAKOMBI» HMMYHHOM cHcTe-
Me, OHH BOCTIPHHHMAaKOTCA €10 KaK uyKe-
poasbie. Makpodaru noraomarT HX H
NpPEeACTaBNAIOT _ XennepHbiv  T-7mam-
douMTaM, YTO BbI3LIBAET CEAYIOLIMH
payHa HMMYHHOR atakH. beTa-KieTKH
HE MOTYT BBLIJIEPXXATh CTOJ/Ib KECTOKOro
HanajaeHus W BCcKope norubaior.

Io mepe Toro kak Bee Gonbiue 1 60/b-
e KAeTOK, TNPOH3BOAAIIMX HHCYIIHH,
BBLIXOAMT H3 CTPOA, OCTAKOLLIMECH 3/10PO-
Bble KJIETKH AOJ/XHBI pabotaTh ¢ BO3-
pacratolledl HHTEHCHBHOCTBIO, 4TOOB!
obecrneynTs OPrainaM HHCyIHHOM. M3-
3a 3TOH runNepakTHBHOCTH KIETKH nona-
nawT Kak 6Bl B COCTOAHHE CTpecca, YTo
NpOABNAETCA B YCHIeHHH oOpa3jopaHHs
ayToanTureHos. B pesyneTate Oera-
KIeTKH THOHYT ellle GricTpee. B koHue
KOHILOB KJIeTOK, chHabxaroumx opra-
HH3M MHCYJIHHOM, CTAHOBHTCH CJIMIL-
KOM MAaJlo, H «BHE3aNHO» NPOABJIAIOTCA
npu3Haky aHabera.

OBbl npeOTBpaliaTh HMMYHHYIO
aTtaky M pa3pyiuenne beTa-KieTok y
NOMBEPKEHHBIX 3ITOMY HHAHBHIOR,
HY)KHO NpeXxIe BCero YMeTh OLEHHBATb
pHck pa3suTus nnabera. Mbi u pan apy-
rHX HccleaoBaTesielf Mmokasaid, HTO,
onpejenss NMPHCYTCTBHE B OpraHH3Me
ayTOAHTHTEJ MPOTHB LHTOILIa3MaTHYe-
CKHX ayTOaHTHI€HOB H HHCY/IHHA, MOX-
HO MpeicKka3aTh pa3lBHUTHe 3aboneBaHuA
y GNU3KKUX POACTBEHHHKOB DOJIBHBIX HH-
cyNHH3aBHCHMBIM aualeToM ( Ans Ko-
TOPBIX PHCK 3ab0neBanns Hanbosnee Bbl-
COK), a Takke B BbiOOpKax u3 obuweit no-
NYIAUHH.

B kauecTBe AMArHOCTHYECKOro MOKa-
3aTeNs MOMET BbICTYNATH TaKXKe IPH-
CyTcTBHE ayToaHThTen K Genky 64-K.
Takoii TecT, HaBepHoe, Ob1 ObI ONTH-
MaJieH IS MaccoBOH NMpOBEPKH Hacene-
HHA. DTH aHTHTENA NOABJIAKOTCA OTHO-
CHTENTBHO PaHo, H MAJIO ¥ KOro 13 6ons-
HBIX HHCY/JHH3aBHCHMBIM JHabeToM
OHH OTCYTCTBYIOT neped NOSBJIEHHEM
cumnTomMoB 3abonesanns. CyliecTByro-
11He B HACTOALIee BpeMs 1abopaTopHbie
TecThbl JUIA BbIABJIEHWA ayTOAHTHTEN K
Benky 64-K CIHIUKOM JOPOTH H CIIOMKHBI
71 WHPOKOro npumenenus. Ho ceftuac
Mbi, @ TAKXKe OpYrHe HecneaoBaTelH 3a-
HHMaeMcs pacluH(poBKOH aMHHOKHC-
noTHO# nocnenoBaTensHOCTH Benka
64-K. Koraa 3Ta paboTta Gynert 3akoHye-
Ha, NOABHTCH BO3MOXHOCTH CO3[aBaTh
NpOCThIE TECTHI.

TMoka yTo HeT oHUHAILHO 0n00peH-
HbIX METO/IOB NPEBEeHTHBHOH TeparuH
BonbubiX, HIeHTHOHUHPOBAHHLIX ¢ MO-
MOLLBIO TECTOB HA ayTOAHTHTeNNa, HO
K/IHHUYECKHE HCMBITAHHA HEKOTOPBIX
NpUeMOB AaiH MHOroofellarouile pe-
3ynbTaThl. Tak, HanpHMep, ¥ HEKOTO-
pbiX BONMBHEBIX 1HA0ETOM B MEPHON ¢paly
MOCJIe YCTaHOBJIEHHA AHArHO3a yaanock
COXPAaHHTh  eule  JKu3HecnocoOHbIe
OeTa-K/IeTKH ¢ NOMOLLBK) HMMYHOCY-
MPEecCHPYIOLLIAX areHTOB — LHKIOCTIO-
pHHA, CTEPOHIOB H A3aTHONPHHA, KOTO-
phie BBI3LIBAKOT COKpalleHHe oOueH
guciienHocTH T-1uMboLMTOR WK MO-
MABAAIOT HX akTHBauuio. Boonylues-
JIEHHbIE YCNIEXOM, MHOTHe HCClleoBaTe-
JIH TMpPeANaralT HCNONL30BATHL TaKHe
npenapaTtel B 3KCINIEPHMEHTANIBHOM 110-
pAAKE B KayecTBe TPEBEHTHBHOIO
cpencTea. 3ToT mnoaxoa OesycrnoBHO
MepcleKTHBEH, HO NPH BCell ero NnpHene-
KaTe/LHOCTH HE/Tb34 YIIYCKATh H3 BHAY H
HefoctaTkd. [IpuHMMaTe HMMYHO-
cynpeccopsl GOMBHOMY NMpHAETCH, TO-
BHOHMOMY, HEOrDaHHYEHHO NONro, a
MOCKOJILKY TPH 3TOM MOAABNAETCH HM-
MYyHHAs CHCTEMa, YBEJIHYHTCA PHCK HH-
dexunii 1 paka.

B Oynmyuiem, Korma ynacTcA OOHO-
3HAYHO HMAEHTHHHUHPOBATHL AYTOAHTH-

red, HHHUMHpYiowuil 1nabeT, 1 ycTaHo-
BHTH €ro CTPYKTYDY, BO3HHKHET BO3-
MOJKHOCTBL C€O03/1aTh areHTHl H3bupa-
TeTBLHOTO aeict BHHA, BbI3bIBAKOIIIHE 3JTH-
MHHAIMIO OTHOCHTENbHO Hebonblioro
gyucna onpepeneHHbIX T-numdoudToB
— Tex, KOTOpbie 00/1a0al0T peuenTopa-
MM [UUIS ayTOAHTHIeHa, HO He 3aTparisa-
J0lllHE OCTANbHbIE KIETKH. IJTY pOJib
MOTYT HrpaTh THOpHOHBIE MOJIEKY/bI,
COCTOSAIIHE W3 AYTOAHTHIEHA H MPHCO-
eMHHEHHOTO K HEMY ToKcHHA. CBA3bIBA-
[oLIHe HX ayTopeakTHBHBIE T-MboLH-
Tl OyayT rubryTh. Takoe neyenue Obl-
110 651 De3BpenHbIM QA OpraiuiMa, fno-
CKONLKY 3/THMHHALMWA OrPaHHYEeHHOIO
gyucna T-numbouHTOB He CKaXeTcA Ha
o0611elt HMMYHOKOMIIETEHTHOCTH.

Ewe 10 et Ha3an Masno KTO Hageancs
Ha CKOpOe MOABIEHHE METOOB NPeaoT-
BpAlLEHHs MHCY/IHH3aBHCHMOro axabe-
Ta. A cefiyac He BbI3LIBAET COMHEHHSA,
yT0 camoe Donbluee uepe3 10 neT uccre-
MIOBaHHA TNpHYHH 3abonepaHHs TNpHEBE-
AyT K pa3paboTke NpeBeHTHBHOH Tepa-
nud. Tak pomxkHo GwiTe. Koms ckopo
BBEJICHHE MHCY/IHHA Heé NMpeaoTBpallaer
pa3pyluMTe/IbHbIE TOCTIEACTBHA HHCY-
JIHH3aBHCHMOTIO nuaﬁe'ra, caenyeT JIHK-
BHOHPOBATH caMo 3abonesaHue.

Hayka n o6uecnibo

HaxanyHe nepemeH

EVCTBME yHAaMeHTaNbHbIX 3KO-

HOMHYECKHX 3aKOHOB 0coDeHHO OT-
YeTJ/IMBO ceHuac NMpPOABJIAETCA HAa IPaHH-
ue mexay Boctouno#t n 3anannoit EBpo-
no#t. Tam, riae MHOTHE rofibl PIHKH Obl-
JIH MOMYHHEHBI TOCYAapCcTBY, HAYHHAKOT
npeobnanaTs 3aKOHLI CIIPOca H NMpeio-
JKEHHA.

B 3anaanom Bepnune, BAOb JOPOTH,
peaywedi or BpaHneHOyprckux BopoT,
Ha KHJIOMETP BBICTPOHIIHCHL aBTOOYCHI
3 IMonbiuk. Monoasie nonskH, nobsl-
BaBllHEe B IJIABHOM TOpProBOM pafioHe
BepnuHa, yCTPeMIIAKOTCA K 3THM aBTO-
©ycam, Harpy»xeHHbIe KOpoOKaMH ¢ Hal-
mucamu “Aiwa” u “Casio”. Te, kTo 110-
cTapiue, TOJAKaloT Briepeax ceba Tenex-
KH, 3ano/IHeHHbIe GankaMH ¢ abpHkoca-
MM, aneabCHHOBBIM COKOM MJIH ITHBOM.
Bot oH, HeH3MeHHBIH 3aKOH cnpoca B
neficreun’!  TloyTH He oOpaluas BHHMa-
HHMS Ha LEeHbl, [TOJAKH NMOKYNAoT 3anai-
Hble TNPOAOYKTHI. MHOrHE HaMeEpEeHbI
npoaaTs uX y ceba fomMa no Honee BLICO-
KHM LIEHAM.

JeficTBHe TakXe HEHM3IMEHHOro 3a-
KOHA TMNpeUIOXEHHs (B JaHHOM CITy-
yae — BOCTOMHOTEPMAaHCKHX MAapoK)
NposBnfeTcA HAa Kaxaom yray Onm3
ueHTpa ropoaa. BoctouHbie HEMIIBI MTbI-
TaIOTCA NMPOAATh CBOK BAMIOTY MOYTH

no nwoboit nexe. 3anaaHorepmMaHcKas xe
Mapka “uaet” 1o 3 u naxke 4—6 BocTOY-
nHorepMaHckux mapku. Ilocneanss cko-
po obecueHHTCs, H 3TO MOACTErHBaeT
BOCTOYHBIX HEMILIEB NNPOIaBaTh CBOKO Ba-
moty. Kak u | nrona, 6ankn 6ynyt 06-
MEHHBATH 3anajHOrepMaHCKHEe MapkH
Ha BOCTOYHOTrepMaHCKHe, OiHaKo 0OMeH
“OnHH K ogHOMY” OyaeT orpaHM4HBaTb-
¢ cyMMoii B 4000 BOcTOYHOr€PMaHCKHX
MapoK Ha oaHoro eapocnoro. (IMoxu-
nbie moaH cMoryT obmennsaTh 6000
BOCTOYHOTEPMaHCKHX MapoK Ha JIbloT-
HBIX YCTIOBHAX.)

lMorous 3a 3ananHbIMH TOBAapaMH
NPHBOAKHT K CHH)KEHHIO CITPOCA HA TOBA-
pel  BocTouHOEBponefickie. Komueuwo,
Gonee BLICOKOE KauecTBO 3alaaHOEBpo-
neicKHX TOBApOB ONpaB/bIBAeT HX CTO-
uMocTh. Hanpumep, xkuteneit BocToy-
Holi Espornisl Gomblie HE HHTEPECYHOT
“TpabauTel” — /ErKOBbIE aBTOMOOHIH
¢ JABYXTAKTHBIM [IBHTaTeseM, BPEIHbIM
U8 oKkpyatouieit cpensl. Ho B HekoTO-
PBIX CITy4asX TPYAHO OOBACHHTD CHHIKE-
HHE CTIpoca HAa BOCTOYHOEBPOMNEHCKHE
ToBapsl. [lpeacesaTens OQHOIO H3 BOCH
TOYHOTEPMAHCKHX CENTbCKOX03IAHCTBEH-
HBIX KoonepaTHBOB B 50 kM OoT bepnnHa
JKaTyeTcl, 4TO HET CMBbICTIA OTIPAB/IATh
BbIPalLLIEHHBIX HMH cBUHeH u KOpPOB Ha
6oiinto. HUKTO He CTaHET TPaTHTh BOC-
TOYHOrepMaHCKHe MapKH Ha MNOKYNKY
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msca. OnHako 3Ta npobrema Ula Koone-
paTHBa BPEMEHHAA.

Boctoynas NepMaHng nbiTaeTCA npe-
ONOJIETh IKOHOMMYECKHE MOC/IEeACTBMA,
oDycnosnenHbie HH3IKOH oTaavedi OT Ka-
nuTanosnoxenuit. OKynuTcs n 3anan-
HOT€pMaHCKas Mapka, NoTpa4YeHHas Ha
PEKOHCTPYKLIHIO CTApOro 3asoja B Boc-
ToyHo# epmanun, B TOR xe Mepe, 4TO
H MapKa, H3pacXodOBaHHAA HA PacllH-
peHHe Kakoro-HHWOyadb NMpOH3BOACTBA B
camoit 3ananHoii Nepmanuu? Bpan mm.
IMosciony B  BOCTOYHOEBPOMEHCKHX
CTpaHax 3aBO/ibI NEpenosiHeHb! [JaBHO
ycrapeBlM obopyaoBanHeM u Bpen-
HBIMH OTX0AaMH. B palione noOpiuu Oy-
poro yriia 6nu3 Jlelinuura B Bo3ayxe no-
CTOAHHO ouiyiiaeTca 3anax cepsi. [lo
OLECHKaM OJHOrO H3 HCCIIEOOBATENBCKHX
HHCTHTYTOB B 3anaaHomM bepnune, npo-
mbiifieHHocTs BocTtouno#t [epmanuu
€XEerogHo TepnuT YOBITKH B pa3smepe
30 myipa. 3ananHOrepMaHcKHX Mapok
OT 3arpA3HeHHA OKpYyxariuel cpeasbl.
Crpase MOXeT norpeboBaThbCcs OKOMO
100 Mnpa. 3anagHOrEPMAaHCKHX MapoK
TOJILKO HA TO, YTOOBI OMMCTHTE 3arpss-
HEHHYIO TPYHTOBYIO Boay. 3Ta LHdpa
MOJKET YABOHTBCA, ECJTH TIPABHTENbCTBO
NnonbLITAETCA COE1aTh CBOH 3NEKTPO-
CTaHIHH OTBeYAIOLHMH CTaHAapTaM Mo
OXpaHe OKpyxawowefl cpenel, NpHHA-
ThIM B 3aNadHbIX CTPaHax.

Haiita donaw ans nepectpoitku nmpo-
MbIILNIEHHON HHGPacTPYKTYpel Oyaert
Tpynso. [lpasutensctso BocTouHoi
I'epMaHud OLEHHBAaE€T 4YacTHBIE TOCY-
napcTeeHHble Hakoruienus B 167 mnpa.
BOCTOYHOTEPMAHCKHX MapoK — MpH-
mepHo 10 ThIC. MapOK Ha YeIoBeKa. Xo-
TA 4acThb 3TOR cyMMEI OyaeT KOHBEPTH-
pOBaHa B 3anafHOTePMAHCKHE MAapKH,
OCTaTOK ee OyaeT U3pacxodoBaH Ha No-
KYTIKY 3ananHbix TOBapPOB, YTO NMPHBEA-
€T K HCTOLLEHHIO 00BeMa HakomaeHHl.

INoka yro Bocrouynas Espona mano-
TIPHBJIEKATE/IBHA [UIS 3analHOro kKanu-
Tana. Haxoasusecs TaM npeanpuATHA
OCHALLEeHbl YcTapeBiuuM obOpyaoBaHH-
€M, KOTOPOE HE OTBEYAET COBPEMEHHBIM
TpeboBaHHAM MO OXpaHe OKpyxarouied
cpelibl, H MHOTHE H3 HHX HCNONB3YHOT
H3bbiTOYHYIO pabouyio cuny. Korna
BOCTOYHOTEpPMaHCKas Mapka Oyner 3a-
MEHEeHa 3anaaHorepMaHCKoOH, 3apniaTta
pabounx u cmyxaumx Boctouso# I'ep-
MaHHM OyHeT TakKke KOHBEPTHPOBaHa
“onMH K OOHOMY” B 3anaHOrepMaHCcKHe
Mapku. LleHbl Ha NPONOBOJILCTBHE H
WKHJIbe, MpeXae 3HAYHTENsHO cybcnan-
POBaHHEIE CO CTOPOHBI NPaBUTENLCTBA,
BEPOATHO, NMOBBICATCAH BTPOE B YCIIOBHAX
ceoboanoro peinka. Ho B KoHLE KOHIIOB
3ananHbie MPOH3BOAHTEAH MOTYT NpHA-
TH K pPEUIEHHID NOCTABNATE HaA BOCTOY-
HOEBPONEHCKHI PLIHOK CBOH TOBaphl,
HW3rOTOBNEHHBIE HA 3daBOAax 3ananHoi
T'epmanun.

HEKOTODHE 3anaiHbie 3KOHOMHCTEI

HANEIOTCA HA “PbIHOYHBIE CHITBI?, KOTO-
pbi€ BCe JKe NMPHBEAYT B I0JTAKHOE PaBHO-
BecHe 3apriaty M leHbl B BocTouHoi
Ilepmanuu. [Ipyrue e BhICKa3bIBalOT
HEJOBOJILCTBO TEM, YTO HM NPHAECTCA
HECTH pacxons! (Bcneactere Gonee Bui-
COKHX Hanorosp M HHOMAUHH), 4TOOB!
noanepXaThk CBOHX “OeHLIX POACTBEH-
HHKOB”. C INPHUTOKOM HOBBIX TOBApOB
xuTenaM Boctouso#t I'epMaHuu, BO3-

JIHOHAM H3 HHX, BEpDﬁTHO, H[JEHCTOHT
cTaTh De3paboTHBIMH B Xone oObeanHe-
HuA aByx epmanmii.

OuesnnHo, uTo B BocTounoit Espone
HACTYNHA 3aKaT IKOHOMHYECKHX CHC-
TEM, OCHOBAHHEBIX HA LEHTPAJH3IOBaH-
HOM TaHHpoBaHHH. Ho, BO3MOXHO,
notTpebyeTca HEKOTOPOE BpeMs, pexie
YeM pe3Kuil rnepexon K KanHTaliu3iMy B
BocTounoit ['epManny NpHBeIET K yy4-

MOXHO, NPHAETCA pacnpollaThes co
cBOell IOpOroCcTOALLEH CHCTEMOM coum-
AJIBLHOTO ODecreyeHns, a YeThIPEM M-

LLIEHHIO YDOBHA JKW3HH €€ HACENIEHHA.

ITon Yoaauu, Bepaun

B ClUA Bce 6onbLwe XeHWmnH ANs npegoxpaHeHuns
OT 6EepPeMeHHOCTH NPegnoYnTaloT cTepunnsayuio
26

CTEPMI'IHMU,HQ'
EHUWH

NPOTHUBO-
3AYATOYHLIE
TABNETKH

GTEPI»‘IIIH:!ALWIW
MYXHK4YUH

MPE3SEPBATUBL

A0NA 3AMY>XHUX MEHWWH, %

BHYTPU-
MATOYHBIE
| | | CPE[CTBA
1973 1982 1988

TEPMNU3ALUMA—e O0COBEHHOCTY MEHWKWH — CTAHOBMTCA CNOCOBOM KOHTPONA POXK-
[aeMOCT¥ CPeAu COCTORWMX B Opaxe amepuKkaHues. o AaHHbIM 8HAaNnK3a, NPoBEAeH-
HOroO HauMoHANBHBLIM LBHTPOM CTATUCTUKK B OGNACTH 3APaBoOXPaHeHKA, NOYTH YETBEPTaR
YacTh 3AMYMHWUX XXEHUKMH B BO3PAcTe oT 15 fo 44 NeT 13 BCBX AOCTYMHbLIX NPOTUBO3aYaToM-
HbiX CPEACTE NPefnoNMTaeT CTEepUNM3aLmio.

3TOT BLIBOf, OCHOBLIBAETCH Ha peaynsTarax obcnegosaxun 1873, 1882 u 1988 rr., oxaa-
THawKx 30 MNH. SaMy>HUX XEeHWWH AeTopogHoro BospacTa. K 1988 r, cpeawn Hux cTepunuaa-
umio npownu 23,4%, YTO BTPO® MPeBLIWAST KONWYECTBO NOABEPriMXCA 3TOA onepauun B
1873 1. HYcno My>K4uH, NPOWERWWX CTEPUNWU3ALUIO NYTEM BA33KTOMUM (MCCEYBHMUA COMABRIHO-
CRIero NPOTOKA), 32 3TOT NEPUOJ TOXKE YBENUYMNOCH, HO B 3HAYMTENLHO MEHBIIEA CTENEHN.

HEeCOMHEHHO, B KOHTPONE POXABEMOCTY HA XEHUMWHE NexKUT Oonbwee GpeMs oTBeT-
CTBEHHOCTK. HO NoYeMy CTONk MHOrMe 0OPaUaIOTCA K CTepunM3aLuu? Y. Mowep, yuacTeosas-
WWA B aHanv3e peaynsTaTos YyNOMAHY Thix 06CNE[0BaHMA, OTMEYEST, 4TO TPK HETBEPTH ame-
pPuvKaHOK K 30 rofeam WMeIT CTONBKO A8TeR, CKONLKO UM XOTenock. Mo [GOCTMKEHWK 3aToro
BO3PACTA BOIMOXKHOCTH BbIGOPA NPOTHBO3a4ATOMHBIX CPEACTE CY)XaIOTCH U CO BPEMEHEM BCE
Gonee orpaHn<MBalnTcA. MHOrMe Bpayu He PEKOMEHAYIOT NONb30BATLCA NPOTUBO3AHATONHbI-
M TabneTkamu xeHliHam cTapiie 35 neT, KypRIuM, a TAKXKE NPY ONPeaeneHHLIX MefuLiMH-
CKuX NpoTieBonoKasaHuax. Mo coobpamerruam BE3ONACHOCTH PB3KO CoKPallaeTcn NPUMEeHe-
HWE BHYTPUMATOUHbIX NPOTHUBOSANATOYHLIX CPeACTa.

Apyrve xe cnocobbl NPeAOXPaHeHWMA OT GEPEMEeHHOCTH, BKMIOHAA MEXaHWYECKMe
cpeacTea (nepesepsaTuekl, NEHOOGPasyOliUe Npenaparkl, rybKu 1 NPoy.) U MeTop y4eTa Gna-
FONPUATHBIX ANA 384ATHA AHERA MEHCTPYENLHOro UWKNE, B830NACHEE, HO U FOPasfo MeHee
HBABXHLI, A XMPYPruyecKan CTEPUNMSALIMA XEHIWH CTaNna B NOCNBJHEe BPaMs HE TEKOR PUC-
KOBEHHOR NPOUeAYPOR, KaK NMPexAe, W OCYWSCTBNABTCA CPABHUTENLHO Nerko — B Gons-
WWHCTE® CNy4a8B NalMeHTKa MOXXET BEPHYTLCR NOCNE Onepatyi AOMOR B TOT e f6Hb.

TeHREHUMA K CTEPUNW3ALMM, BEPORTHO, CoXpaHuTca. OfHOR 13 NPUMKMH 3TOrO ABNABTCSA,
no MHeHuo Mowepa, To, 4TO CTAPEHME NOKONEHUA «B30K-GyMans (T. €. NIOASR, POAUBLIMXCA B
nepuog BCcrnnecka poOXXAaemMocTH, Ha4aBIWerocA Nocne BTOPOR MUPOBOR BOAHBI ¥ 3aKOHYUB-
werocA 8 cepsguHe 1960-x rofoB) sce elle NoBLIWAGT CPOAHWA AETOPOAHLIA BO3PaCT Kak
MYXCHWH, Tak 1 XKeHluH. BTopas NnpuuwHa, 0 KOTOPOR HefasHo coobuMna HauuoHankHan aKa-
Aemun Hayk CLUA, 3aKni0HE8TCA B TOM, HTO PESNMYHLIE NONUTUHBCKIUE, IDPUOMUECKUE 1 PErna-
u:m::znng:e haxTopsl NPENATCTBYIOT pa3patoTke 6onee COBEPWEHHEIX NPOTHBOIAYATON-
HbiX .
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OcyuwecTsuTb 3anyck
KOCMM4YECKOro annapara —
3afjaya, He Takaf yXx
cnoxHan. Bonpoc B Tom,
YyToObI NYyTEWECTBUA
Ha opouTy Gbinu
3KOHOMUWYECKM
onpasfaHHbIMU

EYEPOM 7 anpens KpecThAHe CO-
B6pamicb HAa TEMHEHLWHX CKJIOo-
HaX XOJIMOB, OKPYXAaIIHX KH-
Talfickuii KocMonpoM XHYaHr, H KIaJH.
Ha craprosoit nnomanake, BO3BBILLIAACH
Oonee ueM Ha 43 M, HAXOHIACH TOTOBaA
K 3anycky paketa “Jlonr-Mapu 3”. C no-
MOILLILIO CBOEH pakeThl KHTalubl cobH-
paJjiHCh BbIBECTH HAa OpPOHTY CHOYTHHK
cBaA3H “Asmpacat-1", H3roToBneHHbIH
OTIeJIEHHEM KOCMOCa H CBA3H KOMITAaHHH
- Hughes.
on— 3pHTENAM He MPHILIOCH JAONTO OXH-
nats. [delcTBHTENBHO, caMa npolieaypa
3anycka — 3TO, noxany#, Haubonee
- - npocTol 3Tan npoexkta. Kuraiickue
ohHUHATBHBIE JTHLA YXKe TMEPEXHIIH NOo-
NHTHYeCKYK Oypro B BauiMHrToHe H 11o-
" NYYHIH CleUHabHOe paspelleHHe mnpe-
- - 3uaeHTa Bbylua 3anycTHTE H3TOTOBIIEH-
H Helii B AmepHke cnyTtHHk. B 21.30
* . “Jlonr-Mapu” B3MBbifIa BBEpX B BOCTOY-
l - HOM HanpasyieHHH # cnycTs 21 muH 27 ¢
i MNPOH30LLIO0 OTHAeNieHHe cnyTHHKa, Ye-
. pe3 HECKOJIBKO Hedesb CIYTHHK Hauan
" i - nepenasaTs HHGOPMALMIO, TPAHCAHPO-
' ' -~ BaTh TeJeBH3HOHHBIE MPOrpaMMbl H
OCYLUECTB/IATE TeleMOHHYIO CBA3bL B

cTpaHax loro-socto4Hoit Azud. He me-
HEE BAXKHO TO, YTO 3ITOT 3AMYCK MO3BO-
| - nun KHTao BOHTH B YHC/IO Y4aCTHHKOB

KocMHyeckoro mapadona 90-x ronos.

[MepBbiit KocMuyeckH# “3a6er” HocHn
XapaxkTep COPEBHOBAHMA 33 JIYYILIHE TexX-
HOJIOTHYECKHE PEILUeHHA H NOCTHXKEHHS
BoeHHol moum. Celiuac ObiBlLUHe BOEH-
Hble paKeThbl CTanH KOMMepYeCKHMH
CpeAcTBaMH JOCTAaBKH MONEe3HOro rpysa
B kocmoc. OnHako HALUMOHANMBHBIN npe-
CTHXK NPOOOJKAeT WrpaTh CYLUECTBEH-
HYK pONbk B NMpoaopkarouielics KocMu-
yecKolf roHke, HO Tenepsb 6opuba Hoer 3a
TaKHe MNO3HLUHH, KOTOpbIE [MO3BOJIHIH
6b! KOHTpONIHPOBaTEL OyaylUHe KOMMEpP-
yeckHe BO3MOXKHOCTH. He MeHee wecTH
roCyJapcTe COpPEBHYHOTCA B CBOEM
CTPEMJIEHHH TIEPEBECTH Ha KOMMepue-
CKYHO0 OCHOBY 3allyCK IpY30B B KOCMOCE
HITH N0 KpafiHelt Mepe cTapaloTcs 3apa-
6oraTe Ha 3TOM AeHbrH. Ho onu cTan-

’ KuBaloTcA ¢ Oonswoii mpoGnemoit —
“KOMMepHecKHil KocMoc” BCe ellle ABNA-
eTCA NapaaoKcasbHO 3Byyallelt aHTuTe-
301.

CnHiukoM Majlo 3akKa3uMKOB CTpe-
MATCA 3aMnOJIHHTL BAKAHTHBLIE MECTd B
oyepenH Ha 3anyck. EnWHCTBEHHOE KOM-
Mepueckoe MepONpHATHE, KOTOpoe MO-

b \puan<" ¢ kocsodposa & Kypy, f!fl.f.-:.'fr ¢vaicxkan [ auana
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ryT OCYIUECTBHTL YacTHbI€ KOMMNa-
HHH, — 3TO 3amyCK CIYTHHKOB CBA3H,
XOTH, COrMacHO MAHHBIM HCCNeaoBa-
Tenbckol komnanuu Euroconsalt B IMa-
pHXKe, TOAOBBIE TOTPEOHOCTH B 3TOI
obnacTh B Mupe DIH3KH K HACBITIEHHIO H
coctasaT 15 3anyckoB B roa. Konuue-
CTBO e MpeljaraeMelX 3anyckoB B
3atom roay 6misko x 40. INonoxenue oc-
JIONKHAETCA M YBEHYEHHEM CPOKa (DyHK-
[IHOHHPOBAHHA CIYTHUKOB 33 CYET HC-
NnoJb30BaHHA HOBBIX Oonee HONTOBEY-
HBIX KOMMOKeHTOB. KpoMe Toro, nps-
BIEKATEebLHON anbTepHATHBON 1J18 CBS-
34 Ha GonbilHe paccTOAHHA SBNAETCH
HCTOJIb30BaHHe ONTOBOJIOKOHHEIX Kabe-
neft (HCKJIKOYAA COBCEM YOalleHHbIe pafi-
OHBI, Takve kak MHooHe3usn).

HecmoTpa Ha 3TO, MpaBHTENLCTBA
TOJIHBEI PELIMMOCTH MPOOO/IXKATE KOC-
MHUYECKYIO TOHKY. CBA3b H CIYTHHKOBas
pa3Be/ika CTanl ONpedessiolHMH dak-
TOpaMH HE TONBKO B oﬁwneueﬂnn Ha-
LHOHaNBHOIT Ge30NacHOCTH, HO M B NOAa-
[epKaHHH roCcydapcTBEHHON 3KOHOMHM-
k. KpoMe TOro, Helb38 HE CYMTATHCA H
€ TAKHM NOHATHEM, KaK HAUHOHA/IbHAA
ropaoctek. “Mel cToHM nepen Beibo-
poMm, — roeopuT 1. Bpomneit, coBet-
HHK Npe3naeHTa byiia no Hayke W 4jieH
HaumoHansHOro coBera no KocMocy, —
b0 Mel Dyem urpates BEOyWYHO POJib
B3TON HOBOH obnactH, nubo ocTaneMcs
no3anu”.

HMTak rocynapcrsa ofpamaiorcs K

MEPBbLIE

rPY3,
BbIBOAWMbIN
HA TEOCTALMNO-
HAPHYIO
OPBEUTY

rey3,
BbIBOAWMBIA
HA HU3KYIO
3EMHYIO
OPEUTY

PAKETA-
HOCUTENb

ana KOMMEP'-I ECKHX

rog
CTPAHA

KOMMEDLIHH C LENbK CTHMY/IHPOBaHHA
CBOMX BO3MOXHOCTe# mo 3anycky. Ho-
Bbl€ DLIHKM 3aKniouaroT B cebe 6naro-
MPHATHYIO NEPCNEKTHBY, XOTH 3TO elle
He coBceM oyeBHaHO. OHH OyayT BK/IO-
YaTh CNYTHUKH NPSMOr0 TeJIEBU3HOHHO-
ro BeLaHHA H HABHTALUMOHHBIE CIYTHH-
kH. BoeHHble BeioMcTBa pazpabaTeiBa-
10T “nafiTcarsl” — MaseHbKHE, CITYTHH-
KM, BECALLHE HECKOJILKO COT KHJIOrpam-
MOB H CTIOcOOHBIE 3aMEHHTE B CJTy4ae He-
0OXOAMMOCTH TIOBPEXKIEHHBIE CHCTE-
Mbl. OHH TaKKe MOryT ObITE HCNOJB30-
BaHbl JUTA IPAXKAAHCKOH CBA3M.

CyuiecTByeT Takxe NpH3pa4YHas uenb
OpraHM3aunH MPOH3BOJICTBA B KOCMOCE.
Haunbonsuixe Hagex bl CBA3LIBAIOTCH C
IKCTMIEPHMEHTAMH, TPOBOAMMBIMH Ha
opOuTe HeenenosaTenaMu B Heboneiun-
MH KOMINaHHAMH. B TeueHHe OecATH JleT
MM OKOJIO 3TOTO ¥ NPH JOCTATOYHOM
KONMHYEeCTBE IKCNEPHMEHTOB HEKOTOPBIE
H3 HHX MOTYT TIOATBEPOHTEH NMPHOBIIL-
HOCTHh MPOH3BOACTBA B YCIIOBHAX MHK-
pOrpaBHTALHH.

B opyrix crpaHax npasHTENLCTBA B
uensx (UHAHCHPOBAHHA KOCMHYECKHX
nporpamMM npHOeraioT K NOMOLLH Npo-
MbllIeHHBIX GHpM. EBponelickue cTpa-
Hbl, 0coBenno ®PI” u Utanus, nocneno-
BaTE/JbHO TIPOBOAAT 3KCNEPHMEHTH! B
YCIOBHSAX MHKporpasuTaunn. To ke
MOXHO ckazaTh 1 0 SAnounn. CopeTckuit
Co103 CO CBOHM apCeHalOM HAAEKHBIX
pakeT-HocuTenedt, cranumeli “Mup” u

JANYCKW BECNMUNOTHBLIX PAKET U C

cnyckaeMbIMH annapaTamMH 4ns BO3Bpa-
LUeHHS NPOAYKTOB JKCNEPHMEHTOB W3
kocMoca obnanaer waubonee paIBHTOI
KOCMHYecKOlt HHDPAacTPYKTYPOIt.

B CIIA xpynHeifiiive 8 MUpe KOMIia-
HHH, CNEUHATH3NPYIOLIHECH HA MPOH3-
BOJICTBE PAKeT, XKAYT YKa3aHwil ot npa-
BUTENbCTBA. KpynHeie KopnopauuH
BO3/IEP)KMBAIOTCA OT IKCNEPHMEHTOB B
KOCMOCE, TaK KaK HX pacyeThl Nokasbi-
BalOT, 4TO PHCK CIMILKOM BenuK. B pe-
syneTate, Gonee npeanoYTHTENLHLIMH
NpPeAcTaBNAOTCA Malible KOMIMAHHH,
cTpemMsLHecs HaliTH CBOE MECTO B KOC-
MHYECKHX nporpamMmax. M onn noctura-
KOT YPOK, KOTOPBIA ellle NPeaCcTOHT yC-
BOHTB KPYNHBIM KOMIAHWAM: OpPraHn3a-
uuA OH3Heca MO 3anmycKy O3HavaeT mnpe-
[OCTaBIIEHHE YCIIYT, & He NPOCTOo co3aa-
HHe TeXHHKH. “Henb3g co3nath MaxuHy
H3 Metansia, npubasuts 10 npoueHTOB K
NOHECEHHBIM 3aTpaTaM H Ha3BaTh 3TO
Hu3necom”, — rosoput Y. Yedep, ko-
TOpei#t noMor ocHoeath B 1980 r. Kom-
nanuio Space Services B XbIOCTOHE, 1T
Texac.

HACA ynyckaem
603MOMHOCIMU

K coxanenuio, HaknenBaHHe ApJibiKa
¢ LeHO# Ha KycOK MeTasiia Obiio B Teye-
HHE NEeCATHNETHH OCHOBHBLIM METOIOM
Benienns On3neca B obnacTH kocMoca. B
70-¢ roasl y n060i KOMNaHHH B MHDE,
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JKeNAIed 3anyCTHTh KOMMEPHECKHH
rpy3, 6ein onun Beibop: NpHOErHyTH K
yenyram HaluMOHanBsHOro ynpas/ieHHA
1O a3pOHABTHKE H MCC/IENOBAHHIO KOC-
muyeckoro npoctpaunctsa, CIIA npen-
naranH BelBGOp H3 YeTHIPEX THIIOB HOCH-
Teneit: Taxensie “TuTaHbl” (HIrOTOB-
naembie Martin Marietta), “ensTa”
(McDonnell Douglas), “Arnac” (Ge-
neral Dynamics) cpeaHero kiacca H co-
BCceM MaseHbKHe pakeTsl Tuna “Cxayt”
(npon3sosicTea LTV Aerospace and De-
fence Company). KoMnaHuu-1noapsaa4m-
k1 warorapnuBany pakethi, HACA xe
BBICTYNANO B POJIH MOCPEHHKA H YNIpaB-
SIS0 3anycKaMH.

3arem HACA nonsiTanock 3aMeHHTh
9TH OIHOPA30BLIe paKeThl KOCMHYECKHM
yeHOKOM (LATTIOM). APryMEHTHPO-
BalOCh TEM, YTO MEPEXOa K CPEACTBAM
MHOTOpa30BOr0 HCMNOJIb3OBAHMS 103BO-
JIHT CHH3WTL 3aTPaThi HA JOCTABKY MO-
JIE3HOTO rpy3a B KocMoc. (3To oka3a-
JI0CH BEPHBLIM JIHILE B ciydae cybcuam-
pOBaHMA 3amycKoB; COT/IACHO OLIEHKaM,
CTOMMOCTE OOHOTO 3anycka LIaTTaa ce-
roaus obxoauTcs bonee uem B 350 MAIH.
nonn.) B peaynbTaTte, KOMMepYeCkHe H
MOYTH BCE BOEHHBIE CIYTHHKH 3amycka-
NMCh C© TIOMOWIBIO aTTaoB. OoHako
OCYILIECTBIEHHE KOMMEPHYECKHX 3ary-
CKOB BBIJIO CONMPSAXKEHO ¢ pAIOM npob-
nem ma HACA. 3anyckH 4acTo OTKNa-
ABIBANHCH, YTO HApYyLIAIo IUIaHbl TeX,
KOMY NPHHANEKAIH CITYy THHKH.

3TO MpHBENO K TOMY, YTO MHOIHE
H3rOTOBHTENH CNYTHHKOB Ha4aH pac-
CMaTpPHBaTh B KauyecTBe A/bTEPHATH-
Bul eBponefckyi0 paxery “Aphan-1".
OcHoBaTtenu Arianespace, cO3aHHOH B
1980 r., BeIOpam nenoBoit nmoaxon ¢ ca-
Moro Hayana. OHH MpeaycMOTPHTENBHO
u3bapunH 4YHHOBHHKOB EBponeiickoro
kocMmHyeckoro arentctTea (EKA) ot no-
BCETHEBHOM €ATEILHOCTH, CBA3aHHOM ¢
NPOH3BOACTBOM H 3aIllYCKOM PpakeT.
Arianespace Tnomoraja 3axkaiyHkam B
OpraHu3auMu (QHUHAHCHPOBAHHA MOJIe-
ToB. K koHLy 1985 r. 3Ta KOMNaHHA yXe
HMena NMPHMEPHO MOJIOBHHY BCEX KOH-
TPaKTOB Ha 3anyck cnyTaukos. “HACA
obpainaercs co CBOMMH KITHEHTaMH KaK
NOMELLHK, TNpPHHAMarowKit Ha cBoelt
3eMIle KpPecThAH, — yTBepxnaer Y. bu-
roT, ynpaenswouuid oupekTop ApHaH-
cnefic. — Arianespace 0OxoaHTCA C HH-
MH Kak Kyren”.

HecMoTp# Ha TO 4TO aiMHHHCTPALIAA
Peiirana npH3biBana aMEpPHKAHCKHX
npousBoauTeneit paker OopoThes 3a
KOMMEpPYECKHE KOHTPAKThI, JKeTaloLmX
Ha HCIIONB30BaHHe LWIATT/IA He HaXOmH-
nock. BapeiB “Yennenmxepa” B 1986 r.
HIMEHHJI CHTYalHI0; MpPaBHTENLCTBO
CIIA srnocneacTBHH COrnacunoce OT-
crpauuTs HACA oT 3anycka koMMepye-
cxux 06bexToB. HO aMepHKaH1ibI CTONK-
HYIHCh € JKecTKOH KOHKypeHLUHeH.
Arianespace yKe 3aBOeBasia PenyTaLHIio
H HEYKJIOHHO YJyYllana CBOH HOCHTEITH.

EKA B30 Ha cebs 3HaunTeNbHBIE 3a-
TpaThl, CBA3aHHBIE ¢ pa3paboTKoil HoO-
BhLIX TeXHONMOrH#. Arianespace MoKpbi-
Bajla CBOM TEKYLLHe 3aTpaTh! AOXOO0M,
nonay4aemMbiM OT 3anycka ChNYTHHKOB
(4uT0bbl He OwITH B YOBITKE, KOMNAHHH
HeODX0AHWMO 3aKmo4YaTh 6—7 KOHTpPak-
TOB B roa).

Bpemsa He cnocobBcTByeT KOHKYPEH-
TOCNOCODHOCTH aMepHKaHCKHX pakeT-
HbIX KoMnauuii. [IpaBHTeNLCTBO NPOAO-
JIXKaeT HCNBITEIBATE 3AaTPYOHEHHA C
onpeaeneHHeM Toro, 4To OHO NOHHMaeT
noa “koMMepuecKoit” pakeTHOH npo-
MBILTEHHOCTRIO. TIpOTHBOMONOKHBIE
HHTEpeChl pa3IHYHBIX (enepaibHbIX Be-
JIOMCTB COCTABJNAIOT KOCMHYECKYHO 10-
mutuky CIIA. Boensble, xenaiouide
MOANEPXKHBaTh CMeELIaHHBIH apceHas
paKeT, YXe 3aK/TIOYHJIH J0CTaTO4HOE
KOJTHYECTBO KOHTPAKTOB AMA MOMAEP-
JKAHHA KHIHENEATENBHOCTH TPEX Kpyn-
HBIX PAKeTHBIX KOMIAHHH B TeYeHHE
ClenyOLHX NATH eT. Ho HanmiyHe 3THX
KOHTPaKTOB, BO3MOXHO, CHH3HT HUHTE-
pec KOMNaHHH K MOHCKY KOMMEpPYEeCKHX
corJjaleHH.

Heooro3nauHoe monxkoaarue

“BONBLUIMHCTBO HALIHX KIHEHTOB 00-
pauiaroTCA K HaM MOBTOPHO MoC/ie TOro,
KaK OHHM pPa3Mellasii CBOH Ipyabl Ha 6op-
Ty paketsl “Iensta”, korma HACA
YOpaB/isaio 3anyckaMu”, — rOBOPHT
C. Muxapa, AHPEKTOp MO BONpPOCaM


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

48

WWW AM-MAGA N NAROD.RU

B MWPE HAYKW « 1990/N* 9

MapkeTHHra paket “JlensTa” KOMNaHHH
McDonnell Douglas. o ero cnosaMm,
nonokeuHe nen OymeT ymoBIeTBODH-
TeJbHEIM, €C/IH OHH OyayT HMeTh OOHH
KoMMmepueckiit 3anyck B rom. Ecom
Goneiue ogHoro — pena Gyayt obcro-
ATH Xopowo, Martin Marietta 3akntous-
na 42 KOHTPAKTAa Ha 3allyCcK paKeT-HOCH-
Tenet “Turan” BILVIOTH OO0 CEPENHHEI
90-x ronos, npuyeM 41 H3 HUX CBA3AH C

TBEPJOTONNUBHbLIA ABWUIATENb

gocTaskoit rpysoe BBC u nuuie oauH
npeaycMaTpHBaeT 3anyck 3oHaa “Mapc
O6cepsep” no nporpamme HACA. He-
KOTOpBIE NPEACTABHTENH MPOMBILUJIEH-
HOCTH cuHTalT, uto Marietta Moxer
COBEPILEHHO BHIMACTh H3 KOMMEPYECKO-
ro peIHKa — CJIyX, KOTOPbI# camMa KOM-
NaHuA OTBEPraeT.

PasnuuHOe TOJKr 3aHHE CMBIC/IA HO-
BOrO BHOA NEATEILHOCTH He MOMOII0

J'I(HAKOCTHOM ABUIATENDb

TPaJHUHOHHBIM NOAPAAMHKAM B a3po-
kKocMHuyYeckoi obnacTH npHcnocobUTHEs
K cBOe#t HOBOI ponu. “ 1o ceroHsALIHEro
[IHA A BCE ELLe HE YACHHJI, YTO 3TO Takoe
KOoMMepuecKiit kocMoc, yepT Ob1 ero no-
6pan”, — ckasan [Ix. Vaittno, ynpae-
naowmit LTV.

KpynHbie aMepHKaHCKHE KOMIMAHHU
TAaKKE HE XKETalT OKa3bIBAThL CYLUECT-
BEHHYIO TOANEPXKY HOBbIM (upmam,

rMBPUAHBIA BUrATENb

Asurartenu gna paker ...

Kak 1 peaKkTHBHbI@ CAMONETHI, DAKETLI HA XMMWYBCKWX ABMraTensx
NPUBOAATCA B ABMIKEHME FOPAYMMM rasamu, 06pasyIoMMUCA NPU Cro-
paHuu Tonnuea, Ho B OTNWYME OT CaMoneTos, NOTPeBNRIOWHX KUCHO-
pon Boagyxa, plumnowtaammmmmb.mpumy
OHM MOTYT NeTaTh 38 Npefenamu 3eMHOA aTMocdepsl. Knouesor safe-
Yed NpU NPOBKTUPOBAHMM PAKET ABNABTCA COIAAHMUE ABMraTened, co-
SAAUWKUX MAKCUMENLHOS U ANWTENLHO® TANOBOe YCHUNWEe NPU CKUra-
HUW MUHUMANEHOMO KONWYECTEa Tonnuea. OTHOWEHWE TAMM K KONW4e-
CTBY NOTPEONABMOro TOMNMBA MHMEHOPLI HA3LIBAIOT YAENbHbIM WMM-
NyNLCoM.

CambiM NPOCTLIM PaKeTHLIM ABUraTenem, obnafaoliMm, KaK npasu-
NO, HAMMEHBLWMM YABNbHBIM UMNYNECOM, ABNABTCA TBEPAOTONNMBHEIR
ABuratens. Ox COCTOMT 13 NONOro UMNWMHAPA US TONNKBA, NPeCcTasnA-
10Uero CODOA CMECK. FOPIOYEro 1 OKUCNTUTENA HA KayHyKOBOA OCHOBS,
TAKOr0 K&K NepXNopaT aMMOHWA. XOTA TBEPAOTONNMBHbLIE ABMraTeny
BECBEMA HAAGXHDI, NOCNe SWKUIAHWA TONNMBA OHO TOPMT KaK rUraHT-
KM HORBPBEPK, U 8ro CNOXHO NOTYWKTL.

MuAKOCTHBIE PaKeThl OGNafanT BONLWWM YABNLHLIM MMNYNLCOM,
HO OTAMNAITCA BONBe CNOMHOA KOMCTPYKLMEA W BLICOKOA CTOMMOC-
T0. FOPIOEE M OKUCNHUTENL, HAXOASIUMECH B PasHLIX BAKEX, HYNKHO
ObICTPO NBPEKANMBATL B KAMEPY CrOPaHURA NMG0 pasbpLI3ruBaTh 8 HER.
Perynuposanue TArW unM €6 BIKNIOY6HWE OCYUWECTBNRETCH NYTeM
ynpasnexun nofayen Tonnwea. OQHOA U3 HaWDONeE PACIPOCTPaHeH:
HbIX KOMBUHALWA MUAKOrO rOPIOMEro U OKUCAMTENA RBNAIOTCA HECHUM:
METPHYHBIA AUMBTUNIMAPAIMH U YETBIPEXOKKUCE A30TA, BOIropamiyue-
CR NpH CMeliMBaHUK. MCNoNL30BaHMe XUAKOIo KMCMOPOJa W XXHUAKOro

sofiopoAa obecneureaeT eue GONbWWA YASNLHLIA UMNYMBEC, HO 3TH
KOMNOHBHTEI ONBCHBI ¥ CNOXHEI B 06PalBHUM.
B coMeACTBE XWAKOCTHBIX PAKET CTh HECKONLKO PAIHOBUAHOCTER,
B oHOM 13 KOHCTPYKLWA ropioNes, LWPKYNWPYIolliee B KaHanax CTEHOK
conna, NPUBOAUT B AGACTBWE HACOCK! MOPIOYEro 1 okvucnuTens. B con-
e TONNWBO NOROTPEBABTCH M COSAAETCA [ABNEHWE, AOCTATONHOE ANA
patoTel TypOMHLI, BPAWAIOWSR HACOCH!, B MHAKOCTHOM KMCNOPOAHO-
BO[OPOAHOM ABMI&TENe Nepeoi CTYNeHM *Apuan-5" OyAeT ucnonsso-
BATLCHA ra30reHePaTOP — 3AKPLITAR KAMSPE, MAe 38 CYBT CHKMIaHUA HE-
BONbLIIOTO KONMYECTBA rOPIOYEro U OKMENUTEeNA CGPAsSYIOTCA NPOAYKTSI
CrOPaHWA MOA BLICOKMM A&BNEHUEM; OHM TO 1 BYAYT NPUBOAWTE B ABK-
KEBHME HACOCH!,
Aeuratens “LE-7", paspaboTaHHbiR 8 ANOHWM, BHANOrMUYEH rNaBHo-
My psurateno “Crniedcwarrna”. 10 XUAKOCTHLIA ABUraTens noaran-
HOFO CropaHUA, YacTs BOAOPOAA EXKUrasTon B KAMepe npepsapuTens-
HOFO CropPaHWA C NORAYeA HEGONLLIOrD KONW4eCTea KUCNopoga. Mops-
4ie NPOAYKTSI CropaHKA BPAWAIOT TYPOMHBI Hacoca. 3aTem npqmu’u
CropaH1sa ¢ BONLUWMM COfePKaHMEM HECORUKEHHOro BOJOPOAa Nofs-
IOTCA B rMaBHYI0 KAMBPY CrOPaHWA, F4e OHK C NOJBYBA AOMNONHWTENb:
HOrO KOMMYBCTEE XUAKOMO KUCNOPOAR CHMUIBIOTCA OKOHYATENbHO.,
B-ruﬁwm-lm ABUraTensix UCrONLIYETCA TONNMBO HE KAYWYKOBOA
OCHOBS, BHANOIMYHOS UCTONBL3YEMOMY B TEPAOTONNMUBHBLIX PAKETAX,
Ho OKIW-II!?H'Ib, OBLINHO KUAKMA KMCNOPOf, PACMLINAETCA BHM3 MO
LEHTPaNLHOMY KaHany TONNMBHOro UWnWHApa. Tonnueo, Kax 1 & Teep-
AOTONNUBHOR PAKETE, BLIrOPAeT M3 LBHTPa K nepudepuu.
TeopeTWYBCKK rMOPUGHBIE ABUrATENK MMEIT MHOTD NPeHMYLIecTs:
WX MOMHO BBLIKMIOYETE U Y HMX BONLWMA YASNLHBIA UMNYNLC, YeM ¥
TBBPAOTONNMEHBIX ABMraTenen. HO Noxa KPOMe paguoynpasnAembIx
paxeT BBC 1 ONbiTHBIX 3K3@MNNAPOB PaxeT-HocuTened rudpuaHbie
ABWrATENM HATQE He NPUMBHANMCL. |, -
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NOXeaBlIAM 3aHATBLCA KOCMHYECKHMH
janmyckamH. “KpynHeie amepHKaHckde
43POKOCMHYECKHE KOMITAHKH 10 CHX 1Op
HE MrpanH 3HA4YMTENBLHOR pOnH B cTpa-
TErH4eCKOM MHBECTHPOBAHHH HOBBIX
KOMMEPHYECKHX KOCMHHYECKHX TMpOEK-
TOB”, — CKa’jaHoO B NOCNEOHEM OTuye-
T€ MHHHCTEpPCTBA (DHHAHCOB.

Takum obpa3om, naxke massie ame-

KOCMMYECKHE MpOEeKThI, HUIYT (HHAH-
cupoBaHus 3a pybexom, Komnauus
SPACEHAB B Bammurrose, cosaato-
a8 MOAYNb JUIA TI0JIeTa Ha LIaTTiie, Ha-
uua JKenarwlHX (HHAHCHPOBATHE WX
npoekT B Anonun. Komnauua Geostar
Take B Baumurrone, paspabarsipaio-
1AA CIYTHUKOBYHO CHCTEMY CJIEXKEHHA
ANA rPYy30BHKOB H XENE3IHOAOPOKHOIO

OEPXKKY ANOHCKHX U (paHUYy3CKHX HHBe-
CTHTODOB.

Tem BpemeHeM NPYTrHe CTPaHbI PELIM-
Ji¥, 4TO KOMMEPUYECKHEe 3amycKH MOTYT
NOMOMHUTL HX KOcMHYeckue GromxkeTsi
HJTH YBEJIHYHTH NMPHTOK TBEPAOH Basio-
Tbl. Tak, CCCP u Kurait ob6xaxusaior
celfuac 3aKka3uMKoB KOMMEDPYECKHX CIyT-
HHKOB, HCOJIb3YA NPOBEPEHHYIO TAKTH-

PHKAHCKHE KOMIIAHHH, IUIaHHDPYIOLLHE

AQEPHLIA OBWUrATENb

— KAMEPA
NOA AABAEHWEM

— PEAKTOP

_ AJJEPHOE
TONNUBO

NOANUTKA
TYPEWUHbBI

TPAHCNOpTa, TOXE HANeeTcA Ha noa-

CONHEYHbIA ABUTATENb

KOHUEHTPUPOBAHHAR

CONHEYHAA PAQMALIMA PESTIEKTOP

CONHEYHBIE
nysm
KOCMUYECKUIA il
\ AMMAPAT

/ﬁf

... U KOCMUYECKMUX
annapaTosB

Mocne seiBofa O0LEKTOR Ha OPOMTY OHW AOMXKHBI MAHEBPUPOBATD.
HeGonswKe gBMraTend NOZAepXMBAIOT CNYTHUK Ha opbute. dpyrve
ABUraTenbHbI®@ YCTAHOBKM NPUMEHSAIOTCA ANA NEPBBOAA CNYTHUKA Ha
reoCTAUMOHAPHYI0 OPOMTY MKW HA TPESKTOPUIO NMONeTA K YAANSHHbIM
ofLeKTaM.

B oTcyTCTEBME 3EMHOr0 NPUTAXEHWA [OCTATOYHO HEDONLWOR TAMM.
Ho Taxve gavrateny AONXHbLI MMETL BONLWOA YaenkHLIA MMNynec. B
ABWrATENAX KOPPEKLMK OPBKUTEI rOplO4ee NOAOrPeBaeTCA U 3aTEM WUC-
TexaeT ua conna, Yem Beiwe TeMnepaTypa rasa, Tem Gonbwe cKopocTh
MCTEYOHMA M YABNBHBIA MMNYNnbe. B MOQepHM3MpPOBAHHOM ABWraTene
*apK/XeT" NPMMEeHABTCA 3NeKTPMYBCKAR Qyra ANA NOAOrPesa MCTeKa-
10W{ero rasa fo HeCKONbKMX THICAY rpagycos. YeenuueHue yaensHoro
MMNYNLCA MOXET NPOANKTL CYWeCTBOBAHKE CMYTHUKA HA HECKONbKO
net. Ha cnyTHuke *Tencrap-4" xomnasuu GE Astro-Space, sanyck KoTo-
POro HaMEeYeH Ha MioHs 1983 r., Dy 1eT BNepaLIo MCTIONLIOBAH “apKaXeT”.

HoBbIA MHTEPEC K NOCLINKS mofen Ha Mape sactasun HACA elle pas
o0paTUTLCA K RAGPHLIM ABMraTensM, obecneyusaniium GonbWwKUA
YAENbHLIA MMNYNLC M COKPaWeHMe BPeMBHW 3KCMeAMUWMA Ha ABe Tpe-
TH. [1B8 KOHCTPYKTHBHBIX BEPMAHTA 3ACNYXWBAIOT PACCMOTPeHuA. B
NepsoM ANA NONYYeHWA TATW ras (HanpumMep, BOAoPoa) No[JorpesasTCH
AAepHeM peaxTopoM. B xonue 80-x rogos HACA nsroToemno u npoeeno
OrHeskie UCNLITAHWA TAKOA PEKETSI, HaseaHHoR HEPBA. B npyron kok-
CTPYKUMW PBAKTOD BbIPAGATLIBAST INEKTPOIHEPrHIo ANA (DYHKLHOHK-
POBAHWA 3NEKTPOABMIATENR MOHHOrO TUMa.

WoHHBIA ABMraTens, patoTaWMA Ha NPYHUWNE YCKOPOHWA MOHOB B
INEKTPOCTATHHECKOM None, Ouin Bnepssie ucneitad 20 ner Hasap.

FANOHCKKMEe CNOLMANKCTEI COBMPAIOTCA YCTAHOBMTE MOHHLIA ABUraTeNL
Ha cnyTHWKe "ETS-6", sanyck KOTOPOro Hame4eH Ha 1884 r. B gpyrom
TANe 2NeKTPOABMIATENA, HAILIBAGMOM MArHWMTONNA3MO4MHAMMYE-
CKWUM, [INR YCKOP@HWA MOHUIOBAHHOIO rasa MCToNbIyeTCA MBrHUTHOS
none. B Coserckom Colose Gein NposegeH pAf NeTHLIX UCNsITAHUA OBM-
raTenen, NOCTPOEHHLIX HA OCHOBe 3TOW TeXHONOrMMK. PesynbTaTsl No-
KB3IANM, 4TO Haubonbwan 3thhexTUBHOCTe paboThl ABUraTenn JOCTH-
raeTcA Npy GoNbUKMX MOWHOCTAX.

Ona maHespuposaxun B6NKan 3emnu BBC CLUA usyvaioT BOIMOX-
HOCTE MCNONBLIOBAHWA NErKORA TArOBOA CUCTEMBI HA CONHEYHOR 3Hep-
run. PecbnexTopsl AnameTpom 120 M hOKYCHMPYIOT CONHEMHBIE NYHK W
HarpeBaT YCTPOACTBA TAMM A0 Temnepatyp Gonee 3500°C. Oum 8
CBOIO ONEpeflb HArPeBaT BOAOPOM, ¥ B Pe3yNbLTATE BOSHWKABT cnadan
TAra. ANA nepesoga CNyTHWKA C HHIKOA OPOUTBI HA MEOCTALMOHAPHYIO
MOXOT NoTpetosaTeCA Oxono 40 AHER, NO3ITOMY 3TOT METOA NPHUeMNeM
ANR CNYTHUKOB, He TPeOyloWKWX CPOYHbIX MaHeBpoB. HO, NOCKONLKY
Asurarens MmeeT HeDONLILOR Bec, iNA BbIBEABHMA CNYTHMKE B KOCMOC
MOXET OkiTh MCMONL3OBAH MOHEE MOWHLIA HOCHMTenb, Hanpumep *fens-
Ta" BMECTO "TWTaHA"; IKOHOMWUA B 3TOM cny4as coctasuT 50 MnH. gonn.

B nepcnexTHBe MOryT HRATH NPUMEHeHWE 1 ApYrve KoHuenuwun. Og-
HA M3 HUX OCHOBAHA HA MCNONL3OBAHUKM IHEPIr MM CBASM ATOMOB B MONe-
xynax sofopopa. Mpy coeAnMHeHMK pacliienneHHbix MONEexyn BOAOPOAR
8bI4enAeTCH orpomMHan aHeprun. Ecnu yaacrca pasgenute 15% mone-
Kyn BOAOPOAA ¥ XPaHWUTL UX HAa BOPTY © BMAE ATOMOB, MOXeT ObiTk pe-
WeHa 3a84A UCNONbIOBAHMA B KEMECTEE TONNMBA ATOMBPHOIO BOAO-
popa. ipyroA NpoeKT NpegnNonaraeT MCMNONL30BAHME IHEPriM nNasepa s
ABWraTeNnbHOR CHMCTEMS KOCMMYBCKOro Kopalns. He UCKNIYeHo, HTO
Korfa-Hubyflb PAKeTA BINBTUT B KOCMOC HA CTONGE NAIePHOro NyyKa.
Pap MccnegosaTtenef PaCCMATPMBAIOT BOIMOMXHOCTE CO3REHUA IBMra-
TOA6A C UCNONbIOBAHWEM AHTHBOLWBCTBA.

Ky KamnHTa/JIHCTOB — HH3KHE LIEHBlI M
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BexnuBoe obcnyxupanue. [Ipu 3akmo-
YeHHH KOHTPAKTOB 3TH cTpaHbl Gonbiue
00ecnOKOeHbl NMPEONONIEHHEM IOJIHTH-
yeckux OapbepoB, HeXe/lm OTKa3zaMu
[IPH 3amMycKe.

Brnauane Cosetcku#t Colo3 neiTancs
MIPHB/IEYL 3aKA34HKOB HA 3aMyCK KOM-
MEpYECKHMX CHYTHHKOB HH3KHMH LEHa-
mu. Ero npeanoxenus Ob1TH OTBEPTHY-
Thbi. Cefiuac ['naBkocMOC, OpraHH3aLus,
3aHHMAaKIIAACA MApPKETHHIOM KOCMH-
YECKHX YCNyr, YCOBEPIUEHCTBOBA CBOKO
TakTHKy. CCCP Haneercs, 4TO pa3sHo-
obpa3ue paker-HOcHTenell M pa3BHTas
KOCMHYecKas HHOPacTPYKTYpa Mpuefie-
KyT 3aka3uumkoB, I naBkocMoc nobuics
onpenenenHoro ycnexa. INTOSPACE B
I'anosepe (®PI) u Payload Systems B
Kem6pumxe (. Maccauycerc) pasme-
CTHIH CBOM CPEJICTBAa 115 NpOBEIEHHS

IKCMEPHMEHTOB Ha COBETCKHX KOCMH-
YyecKHX annaparax.

Kuraiilb! B TO e BpEMA BCe ellle Mpo-
AOJDKawT npepiarate OEMIIHHIOBLIE
LI€HbI, 4TO, O4EBHIHO, HAPYILIAET HX [10-
rosoperdocTs ¢ CIHIA npemocTaBnaTh
YCITYTH MO LIEHaM, CPaBHHMBIM C Mpen-
naraeMeiMH 3anagoMm. “CymmMa nocnen-
Hel cHenkd Ha 3anyck CNyTHHKA CBA3H
“Apabcar” cocrapnsieT MPHMEPHO MO-
NOBHHY TOro, 4To Mbl HaH McDonell
Douglas 3anpocunu Obl 33 310", — YT-
sepxnaaet [I. XeiinoH, npe3HIeHT ame-
pukaHckoro ¢unuana Arianespace.

M BOT NoOSBNAETCA €lll€ OOHH KOHKY-
peut — SAnouus. Ee HaumonanbHoe
kocmuuyeckoe arenTcTeo (HACIA) kon-
TponupyeT Hebonbiuyio, HO ObICTpO
pa3BHBAIOLLYIOCH mporpamMmy ¢ 1969 r.
B 70-x ronax B 06MeH Ha aMEPHKAHCKYIO

PaKeTHYIO TEXHONOrHI0 SATNOHHA corna-
CHIIACh 3aNyCKaTh TOJBLKO ANOHCKHE IPY-
3b1. Ho HoBwi#i HOcuTEens “H—I1", nep-
BBl 3amycKk KOTOPOro HameyeH Ha
1993 r., OCHOBaH LE/THKOM Ha ATOHCKOM
npoekTe. 3TO NO3BOJHT ANOHLAM 3amy-
CKATh HHOCTPAHHBIE CITYTHHKH.

Xotsa odbuuManeHbie mHLUa B ANOHHA
YTBEPXIalOT, YTO HHTEPEC HX CTPAHbBI B
Pa3BHTHH KOMMEDPYECKO# NporpamMmbl
1o co3nanui Hocutena “H—II” Heana-
yuTeNeH, 13 yYacTHMKOB KOHTPAaKTa Ha
pa3pabotky “H—II” so rnaee ¢ Mitsu-
bishi pomkHbI OLINH OPraHW3OBaThL B
KOHLIE HIOJIA HOBYIO KOMIAHHIO [I/IA pa3-
pabortkn pakers! ans HACIHA. “Ano-
HuA Havaaa paspaborky “H—II”, umes
B BHOY BO3MOKHOCTh KOMMEDHYECKHX 33~
nyckos B Oyaoyumem”, — 3aneun KoHTH
Cato, coTpyanuk otaena Mitsubishi no
KOOpAMHAUWH AEATENBHOCTH HOBOM
KOMNAaHHH.

HmeeTcn, onHako, paa npobneM. Pei-
6aku, nyaBalolHeE OKOJIO KOCMHYECKOTO
uentpa B Taneraiumma, ybennim npasu-
TENLCTBO OrPaHH4MTL 3aMyCK pakeT
OByMA 45-IHeBHBIMH NEpHOdaMH B 1o,
no3ToMy SNOHHA ¢ HHTEPECOM CJIEOUT
33 CO3NaHHEM KOMMEDYECKOr0 KOCMO-
npoma B Asctpanuu. bonee Toro, no-
BbillieHHe Kypca fensl cnocobeTBoBano
TOMY, 4TO OLIEHHBaeMas CTOMMOCTbD 3a-
nycka “H—II"” oka3anach BHe KOHKYPEH-
uuu. “EcnM 3aTpaThl He yOaeTcs CHH-
3HTh, TO KOMIAHHH HE MOTYT PacCYHTHI-
BaTk Ha OoneLUOH ycrex W MM ocTaeTcs
JIHLIL NPOMAaBaTh TEXHHKY NPAaBHTENb-
cTBY”, — rosopuT Caro.

OnHaKo HacTHYHOE CHHXKEeHHE LieH Ha
3anyck B Onmmxkatiem Oymyiiem He no-
B/IMAET HA YTPATY MHTEpPECa YACTHOIO
CeKTOpa K MpenrnpHHUMATENLCKOH Oes-
TENBHOCTH B KOCMOCE. ITO NPOCTO CHH-
3UT Ha4yanbHbIE PACXOALI Y HMEIOILLIHXCR
3aKka3uukoB. “be3 peanbHol npakTHyec-
KO 3aHMHTEPECOBAHHOCTH HHKTO HE OT-
OPaBHTCA B KOCMOC HHM 33 Kakue
OeHbru”, — yrBepxnaetr A. Bunos,
OpiBlUMif rnaBHbIf  AOMHHHCTPATOP
Hughes Aircraft. [doporune HocHTens
NOKYNAKTCA TONEKO NMPaBHTENLCTBAMH
¥ KOMMEpPHEeCKHMH CMY THHKOBBIMH KOM-
nauusmu. B 1988 r. npasuTenncTBO
CUIA wm3pacxomoBano OKoio 25 mipa.
JIONl. HA MPOM3BOACTBO KOCMUYECKOH
TeXHUKH M OKa3aHue yciyr. B Tom xe
rogy KOMMepuecKHii ceKTOop MOTpaTHI
oxkono 1,8 mnpa. nonn. (u 2,7 mapa. B
1989 r.), 6onee 90% KOTOpPBIX CBA3AHO C
pa3paboTKolf H 3anycKOM CIyTHHKOB
CBH3H.

Mcxons u3 no3uuuu KoMnanuii, 6on.-
LLIMHCTBO KOCMHYECKHX MNpPOEKTOB [0-
JKHBI OBITH NPHOBIIBHBIMH, TIDHYEM
JOXOIBI JIOJIKHBI 110 KpaiiHeit Mepe B IBa
pasa NpeBOCXOAWTHL 3aTPaThl, YYHMTEHI-

3anyck anonckol paxemst “*H-1" ¢ kocmodpo-
Ma@ KOCMUYECKOo20 yenmpa Tanezawuuma.


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

WWW AM-MAGA N NAROD.RU

51

Bas 3HAYNTENIBHBIN PHCK MPEANpPHATHSA.
B cdespane, nanpumep, H3-3a aBapHH
“ApHas-4” B OKeaHe 3aTOHYIH [Ba
ANOHCKHX CINYTHHKA CTOMMOCThIO 160
MIH. momi. B mapre KOMMep4eckHii
“Turan” BwiBen ciyTHHK “HUnTencat-6”
crouMocTei0 150 MnH. oonn. Ha Hepa-
Gouyio opbuTy. A BOT B3I/ HA KOCMOC
¢ (huHAHCOBOM TOYKH 3pEHHA NMpeycnesa-
wiueit dupMmel Spacenet Corporation B
Maknune, wiT. Buprunus. [1ns 3amMenb:
Tpex ee craperolx cnyTHHkoB GTE
shigenuna noutd 200 MaH. 0NN, HA U3-
TOTOBJIEHHE HOBBLIX, He MeHbiue 210
MJIH. Ha HX 3anyck  ewe 70 MnH., Ha
crpaxopanue. Takum obpaszom, 3aTpa-
Tel GTE na oauH 3anmycK COCTaBAT MpPH-
mepHo 160 man. nonn. B To e BpeMs
GTE oxunmaer, 4TO COYTHHKH OKYNAT
ceba Menee uem 3a Tpu roga M Oyayr
NPHHOCHTL [0X0I B TEYeHHE eule CEMH
ner.

Bnagenbiibl CyTHHKOB, BHE BCAKOrO
CcOMHeHHs, OyayT OpHeHTHpOBATLCA HA
camble JeieBble, HO CTOJb YKE HAeXHbIE
3anyckd. “Eci BbI 1/1aBa aMEPHKAHCKOH
CNYTHHKOBON KommnaHHH H BbiOupaeTe
MEXITY 3aryckoM ¢ Mbica Kanasepan, Ko-
TOpbIit Bam obolinercs B B0 mnH. mon.,
u yenyramu “Benuxoit Crensr” [kutai-
CKas rocynapcTBeHHas KOMIMAHHA Mo 3a-
nyckam), 3aniaTHe 3a 3710 15 MaH. gonn.,
TO Bbl NPEINOYHTACTE BTOPOMH BapuaHT,
¥ B3sB 15 MM, gOMUI., OTNPaB/IAETECh B
Kuraii, — rosoput [Ix. Annex, npe3u-
newt Space Industries International B
Bebcrepe, wir. Texac, GeiBlnit acTpo-
HaBT. — JTO BHe COMHeHH”.

Kax obecneuums npuboiie

[ae B 3TOM c/Iy4ae LeHbl He J0cTa-
TOMHO HH3KH, YTOObI MPEBPaTUTL U ADY-
rHE KOCMHHYECKHE MPOEeKThl B NMpHOLIIL-
Hble npeanpusATHA. “JlMCTaHIMOHHOE
30HNHPOBaHHE, HANPHMEp, — 3TO XO-
poiun#i cnoco® NOTepATHL NeHbIH, Kif-
Hyck”, — rosopuat k. Iafik, 3aunma-
HOIMACA aHANTH3IOM KOCMHYECKOH NoH-
THKH B Penepaln aMEepHKAHCKHX yye-
HeiX. Hu amepuxaHckas nporpaMma
“Jlangcat”, HM oGpaHuysckas “Cnot-
HMmax” He sABNAIOTCH CaMOCTOATENb-
HbIM Gu3Hecom. Camas KpynHas Ha 61u-
*Kaliline HEeCKONbKO JIET nporpamMma B
00NacTH NUCTaHLMOHHOrO 30HOHPOBA-
Hus Oynet duHancuposaTees HACA.,

XoTA HHTepec KOMIMAaHH K OpraHu3a-
LIMH NPOU3BOICTBA B KOCMOCE BO3HHK B
Havane B0-x ronos, OH yrac ui3-3a Hepe-
TYNSPHOCTH 3aNYCKOB, @ TAKXKE HOBBIX,
3HaYHTeNbHO Bosee MeleBbIX TeXHONO-
ruil As BBIMOIHEHHS AHATOMHYHBIX Pa-
60T, HO B Ha3zeMHBIX ycnoBHaX. “Beino
MHOro mnpeysenuyeHuit”, — BcnoMuHa-
er 3. Kyk, pykoBomsumii Hay4HLIMH
KOCMHYECKHMH MCCIEIOBAHHAMH B KOM-
nanuy 3M. OHa ocTaercs onHON M3 He-
MHOTHX KPYTHBIX AMEPHKAHCKHX KOMIAa-
Huli, BCe elle NPOBONALLMX CBOM 3KCIe-
pumenThl Ha Oopty wartna. [Npuuem

HACA He GepeTt neHbIr 3a HX YCTaHOB-
Ky Ha BopTy.

“2T0 MIOXO0, YTO CHYTHHKH CBf3H
uMenu ObicTphill ycnex, — TOBOPHT
X. Cresep, COBETHHK MO Hayke OBIBLUHX
npesuneHTos Hukcona u Poppa. —
3210 CHOpMHpPOBANO HEBEPHOE TMpem-
crasnenue. Jlronw cTanM AymaTth, 4ToO,
BHIKMO, TaM HaBepXy MHOTO “30/10ThIX
camopoakos”. Bo3MOXHO, OHH Tam
JeliCTBHTEJIBHO €CTh, HO MbI €L11le HE Hay-
YHJTHCh H3BJIEKATh H3 HHX JOCTATOYHO
npHObLUIH, 4T06BI OKYNIATh KOCMHYECKHE
nonetel”.

HWTak, HauHOHAJILHbIE LIEJTH B KOCMOCe
MPONOKAT CTHMY/JIMPOBaTL Pa3BHTHE
pakeTHOIl TexHonoruu. B creayrowmne
HECKOJ/IBKO JAecATHIIeTHil THraHTCKHe ro-
CcynapcTBeHHbIE MPOEKTHl — 3aIMycK op-
6uTanbHbIX cBOOOAHOJNIETAIOIMX TUIAT-
tdopmM (Ha koTopbie OynyT BpeMs OT Bpe-
MEHH 3anyCKaThCs aCTPOHABTHI), MHJI0-
THpyeMOll KOcMHuecKOil CTaHLHM WM,
BOIMOXHO, monetbl Ha JIyHy H Ha
Mapc — norpebyroT TPaHCIOPTHPOBKH
3HAYHTENBHOrO KOJIMYECTBa IPY30B Ha
0K0103eMHBIe 0pOuTLI. TTo3TOMY HEKO-
TOpble paKeTHble (HPMBI CTApAIOTCH
YBE/IHUUTH BeC MOJIe3HON HATPY3KH H
CHH3HThL 3aTpaThl Ha 3anyck pakerT-
HOCHTeNell Ccneaylrolero MNoKONeHHA.
PazpaboTka Arianespace “Apuan-5”,
HOBOIO HOCHTENS, AB/AETCA, BO3MOXK-
HO, Haubosiee BneYaT/IAOLUHM TNPOEK-
ToM. [NepBblit 3anyck 3TOH pakeThbl Ha-
meueH Ha 1995 r. Ona OynmeT uMeTh OBe
CTYNEHH, JBHIaTe/bHYH YCTAHOBKY Ha
HIKOM KHCIIOPOZE H XHIKOM BOIOPO-
€ ¥ TBEPAOTOIUIHBHBIE YCKODHTE/H.
3710 nNo3BOAHT “ApHaH-5" BbIBOAHTD Ha
reocTalHoHapHyo opbuTty rpysel B 1,5
pa3a THXeJiee, YeM PAaKeThbl MpEeaecT-
BYIOLIETO MoOKoneHusa. I'py3oBoli OTcek
BTOpOil cTyneHu “ApuaH-5" Moxer
ObiTh 3aMEHEH MUIOTHPYEeMbIM Kopab-
nem “I'epmec”.

Xors Arianespace B 3HaYMTeNbHOMH
CTEeNneHH HCIONB3YeT yKe 3apeKOMeHI0-
BaBiuKe ceDs TeXHONOrHH, B KOHCTDPYK-
uuH “Apuan-5" Bce Xe BKJIFOYEHO MHOIO
Hoporo. Conna TBEpAOTOMIMBHLIX
YCKOpHTeJ1Iell H3roTOBJIEHbI M3 YIJIepoa-
YI7Iepona — KOMIO3MIHOHHOIO MarTe-
pHajia, MmoJy4aeMoro MmyTeM CheKaHus
NEpPEenIeTEHHBIX YITIEPOOHBIX BOJOKOH,
CMOYeHHBIX cMonamu. IlponomxaroTca
HCTIBITAHHA COMEN XKHIKOCTHOIO JIBUra-
TeNA Ha OcHoBe KapOuma KpeMHHA H
yrinepona. [1ns cHHXeHHA IKCnyaTalll-
OHHBIX pacxoAos Arianespace niaHHpy-
€T co3naTh MODHIBLHYIO HA3EMHYIO CH-
CTEMY YTpaB/ieHHA, KOTOpas COKPaTHT
BpeMs MeXy 3alycKaMH U CHM3HMT KO-
JIHYECTBO OOCNYXHBAIOLIETO NEPCOHa-
na. Ilo cnosaM coTpynHuKa Arianespace
Xelinona, B pe3ynbTaTe IKCIIYATALIH-

Janyck Anoucko20 deueamenn “LE-T" nep-
a0l cmynenu pakemoi-nocumesan “H-11",

OHHBI€ PACXO0bl, CBA3AHHbIE C 3AMYCKOM
pakeTsl “ApHaH-5", MOTyT COCTaBHTh
nuwb 85% aHanoruyHBIX PacxoloB Ha
janyck “Apmuan-4”, T.e. nNpHMEpPHO
12—15 ThiC. QON/, HA KHIOTPAMM,

B snoncko#t pakete “H-11" 6yner uc-
TIOJIL30BATLCA CJIOKHBIA KHOKOCTHON
KHCJIODOOHO-BOOOPOOHBIR  OBHraTenb
LE-7. “Osurarens LE-7 oueHb 3pdex-
THBEH, HO €ro H3rOTOBJIEHHE BEChMa
cnoxHo", — npu3naer Macadpymu Mu-
A3aBa, pykosomutens rpynsi HACIA
[0 pakeTHBIM aBurartensM. [Ise asapuu
PH MCOBITAHHAX ABHraTeneil B npo-
LLJIOM T'OAY BBI3BAJIH 3alepkKy Ha 12
mecsuee B rpaduke seimycka “H-117.
Tem He meHee Anonus nobunack ycnexa
B CO3/IaHMM BEICOKOHAEXKHOTO IBUraTe-
nsa BTopoit crynesd — LE-5A, KoTopbiit
MO3KeT ObITh 0BT OPHO 3aNyILlIeH Ha Op-
6ute. 3aTparhbl Ha coznanue “H-11” co-
crasaT Donee 250 mapa. ften (1,7 Miapa.
nomn.), u3 Kotopbix 470 muH. gonn.
npuaerca wa LE-7,

B CIIIA nepcrniekTHBbI B 0651acTH pas-
paboTKkH pakeT-HOCHTENEH BBLITIANAT
Oonee mpaunbiMu. Ilo cnosam [Dk.
JlorcooHa, cneunannicTa M3 YHUBEpCH-
Tera [xopmxka Baummurrona, CUIA,
[ONToe BpeMA JIMIWPOBABIINHE B TeMIax
obHOBNeHUsA pakeTHON TEXHUKH B Nepu-
oxn ¢ 1972 mo 1986 r., He BIOXHIIH NpakK-
THYECKH HHYero B pa3paboTkKy apyrux
NMEPCNEeKTHBHBIX DPAKeTHBLIX OBHIaTellb-
HbIX CMCTEM H CHCTEM 3amnycka, neas
CTABKY HAa HCIOJL30BAaHHE WIATTIIOB,
AccouMauHs KOCMHYECKOH mNpPOMBILL-

JIEHHOCTH MNMBITAETCA H3IMEHHTD IMOJIOME-
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Hue, npennaras QenepanbHOMY NpaBH-
TeNbCTBY H3pacxomoBaTh B Teuenue 10
net 5,5 MapA. nonn. Ha GuHAHCHPORA-
HHE HCCNENOBATE/ILCKUX MpOrpaMMm B
obnacTH pakeTHOR TEXHHKH H NPUBONA B
KayecTBe aprymMeHTa OOMHWHHPOBAHHE
ApPYTHX CTPaH Ha PhIHKE HOCHTENEH.
Uccnenosanus CIIA B obnacti co-
31aHHA HOBLIX MaTepHasioB /I KOCMH-
yeckoill TEXHHKM HanpapJieHbl Ha Y/IOB-
netsopeHHe norpebHocTell, cCBA3AHHBIX
¢ CO30aHHMEM HALMOHAJIBHOTO A3pPOKOC-
muyeckoro camonera (HACII), nera-
TEeNBHOrO anmaparta, KoTopbiit OGyzer
B3/1eTATh H NPU3EMJIATHLCH KaK CAMOET,
pa3BHBaTh CKOPOCTh, B 25 pa3 NpeBkl-
LIAOLIYO CKOPOCTh 3BYKa, ¥ BBIXOJHTh

Ha opbury. Bpsaa i nepBblil €ro K3eM-
nnsp 6yner coznan no 2000 r, Tem He
menee HACA mnaneercs, uTo paspaba-
ThiBaeMble [UJIf 3TOTO CAMOJIETA HOBhIE
MaTepHansl cMoryT ObITh MCTOJBL30BaA-
Hbl B pakeTHBIX ABHrarensx. OHU BKIIIO-
YalT Meab, YCUJIEHHYHO IrpadHTOBBLIMH
BOJIOKHAMH, BONb(pam uiu HHOOHT s
y3n0B, roe Tpebyerca BBICOKas TeEmo-
NPOBOMHOCTD. [Ins ycHieHus KepaMuye-
CKHX MATEpHasiOB WCMOJNL3YHOTCA BO-
nokHa kKapOuma KpeMHHs, HHTpHIA
KpPEMHHS W OKHCH amiomuuusa. K uncny
HOBbIX OTHOCATCH TaK)XXe KepaMHHecKHe
MAaTepHAalibl HA OCHOBe LIHDKOHUA ¥ ragd-
HHS, OT/IHYAIOLIIHECH [TOBLILLIEHHON Ten-
NOCTOHKOCTBIO.

Jlo HenaBHHX NOpP OCHOBHOM aMepH-
kaHckol nporpamMmoit B oBnacTi paker-
Ho#l TeXHONOrHH OB1J1 NPOEKT COBPEMEH-
HOM pakeTHoii cucrembl AJIC, npenno-
»enHo#i Opranusaliueil cTpaTerHy4ecKoii
06oporHOIl HHHUKaTHBBL. 1o 3aMbIchy
AJIC ponxua 6Gnina BKMIOYATH CEPHIO
HANEeXHBIX paKeT-HOCHTENEH, NMo3BonA-
FOLLMX BLIBOAMTL HA OpOMTY rpy3bl Mac-
coit ao 200 T 1ipu croumocTu 660 nonn.
3a kwiorpamm. [lporpamMmy Hameuya-
JIOCH OCYLIECTBMThL N0 KoHua 90-x ro-
OB, @ 3aTpaThl HA Hee JOKHBI OBUIH
cocTasuTh A0 12 mapa. aonn. OgHako
nporpamMma Obi1a nojBepruyTa cepbes-
HOIl KDHTHKe KaK CJMLUIKOM amMbuumos-
Has, noporas H HeHyxHas. B nekabpe

KOSMOS VOSTOK MOLNIYA SOYUZ  PROTON
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7 AC nopeeatu?” — rnacMT  nnaxart.
Torpa no3sonute A. [yHaesy. Od
pyxoBogMT NEBKOCMOCOM, COBETCKOM rpax-
ABHCKOA KOCMWHECKOR OPraduialmMen, w3 spe-
MeHHOro odbchmca, PaECNONOMEHHOIo B HeB3-
payHOM 12-3TEXXHOM MUNom gome B Mockee.

Mouemy [lyHaes, BOIrNABNAKWMA OOHO M3
Haubonee pecnexTabenbHbiX yYPeXAeHnd B
CCCP, MUPHTCA C TERKMMM HB3BBMAHLIMW YCNO-
evAMK? “B Copetckom Cow03e, — oBuACHRAET
OfiuH 13 patoTHUKOB NasKkocMoca, — Npowe
NOCTPOMTL CTAPTOBYIO NNOWAAKY, 46M Nogbi-
CKATE NOAXOARWMA oddme”.

B Teuexue nocnegHmx gecatu net CCCP se-
nyckan npuMepHo no 890 paxer exxerofHo. Co-
BETCKME 38B0fbl BLINYCKAIOT PAKEThI-HOCHUTE-
NnK C TaKkoR 3 heKTUBHOCTLIO, KOTOPORK No3a-
eugoean Okl Fewpw ®opa. Nocne 1300 aanyc-
KoB pakeTe! “Cona” u 117 6onee MoWHOW paxke-
Tel *MNpoOTOH" COBBTCKWE HOCMTENWU CTAaNK CB-
MbiMU [BWEBLIMK M HELEMHbIMM B MUDE.
“CCCP po crx nop BeiNyCKAET HOCKMTENK TOro
@& TUNa, KOTOPbIA UCNONB3OBANCA ANA 38NyC-
K& cnyTHWKa B 1957 r.", — rosopuT @. Knapk,
CMNBUMANMCT N0 PAKEeTHOW TEXHMKE M3
Commercial Space Technology 8 Noxgoxe.

Cenvac copeTcKkMe PyKOBOOMTENnW HageioT-
CA HAXKUTL KENWTAN HA 3TUX PAKeTax, YToOb!
NOACTErHYTh CBOKO BRNYIO 3KOHOMMKY. Mnas-
KOCMOC HAYAN NPeAnarate 3anafjHeiM cTpa-
HAM YCNyT¥ NO 3anycKy BCEro 3a 25 mnH. gonn.
38 KEXKAObLIA — COBCEeM JeileBo N0 CPABHEHWIO
c 70—100 mnH. gonn. 3a MUCMNONL3OBAHWE 38-
NBAHLIX PEKET BHANOrMYHOro knacca. B CCCP
CUMTRIOT, YTO OHM MOTYT OCYWSCTBNnATL A0
10 38nNYyCKOB WMHOCTPAHHLIX OBBLEKTOB B rofd.
Kpowme Toro, MasxkocMoc NPeANaraeT MCnone-
30BATL CTAHUMIO “Mup”", koTopon yxe 4 roga,
W YCNYrv KOCMOHABTOB, HAKOMMBWKMX 3a 16 ye-
NOBEKO-NET HEMANLIA ONbIT B NPOBEABHMK IKC-
NEPMMEHTOE B KOCMOCS,

Ho B saBoeBaHMK 38NAAHLIX KNMEHTOB
CCCP CTRNKMBRETCA C CEPLE3IHBIMM TPYAHO-
cTAMWA. Toprossie orpaHM4eHmMs CLIA npe-
NATCTRYIOT NnocTaBKam B CopeTckni Cowos u3-
AenwvA BbiCOKMX TexHonorua. B 1987 r. Mas-
KOCMOC NOTEPAN KOHTPAKT HA 3aNYCK CryTHM-
xa koMnaumm Hughes, Tak kax 8@ Bkino oTKa-
38HO B IKCNOPTHOW nwuueHawu. Hughes He
CTAN KOMMeHTMPOBATEL 3TOT CNyyan. HegasHo
no 3ToM e NpuunHe ObinK COpPBAHLI Nepero-
BOpPb! ¢ MHAMeR, XoTA MABKOCMOC yme BuiBEN
HA OpPOMTY HECKONbKO 3KCMOPMMEHTANbHLIX
YCTEHOBOK MO 3aXasy 3anagHbiX WpM, aKc-
NepThl YTEEPXARIOT, HTO NPKM HbIHBWHWX Top-
rOBbIX 38KOHAX NKMlb TEXHONOTHMHBCKH NPUMHK-
THEHLIE YCTPOMCTEA CMOTYT NONYYMTE palpse-
weHmKe.

LyHaes, OTKMHYBWKWCE B KPECNE C CKPEWEeH-
MBIMM HA IXMBOTE PYKEMM M YCMBLKOW Ha TOH-
Kux ryfax, BUAWT NPUYMHY SMBEPTro B KOHKY-
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NpoLJIOrO TOAA MOA OAB/IEHHEM KOH-
rpecca, HACTAMBABILETO HA COKPALICHHH
Gromxera nporpamMmsi, BBC npekpath-
nm paboThbl Ha NPOEKTOM.

Hoeble 3nemenmel
Ha cmapwle paKemaul.

Ipoekt AJIC umen coeit LeJIbIO CHU-
yKeHHe CTOMMOCTH 3anycKOB 3a CYET pa3-
paﬁcrrm NpPoOCThIX B HArOTOBJIEHHH KOM-
NMOHEHTOB H Bonee LIHPOKOTQ HCNMOJIb30-
BaHMA ABTOMATH3ALIHH B CHCTEMaX KOH-
Tpons. Martin Marietta paspabaTeisaer
HoBble 6aku 1A KHUIKOro KHC/Iopoaa H
MHAKOro BOAOpONa M3 crnnasa anmMH-

HUA C IMTHEM, KOTOpbIE MOTYT OLITh H3-
FOTOB/EHB! JIHTHEM HIIH BbIAB/IHBAHH-
eM, a He (ppesepopanuem. M3rorosnex-
HbIE 1O TaKo# TexHOoMoruH 6aKkH MOXHO
HCMONb30BaTE B OyIyLIHX KOHCTPYKLH-
ax “Turana”. Komnanus Rocketdyne
pa3paborana Hacoc MNonayd TOIUIMBA
TOMBLKO C OAHHM CBADHBLIM LIBOM, B TO
BpeMs KaK Ha LUATTJIe aHAIOrHYHBIN Ha-
coc umeeT 150 Takux LUBOB.
IIpaBHTENLCTBO TaKXkKE HANEAoch,
YTO MOAPAAYMHKM KOHTDAaKTa Ha H3ro-
ToBneHne cucTembl AJIC MpHMEHAT 3TH
JIOCTHIXEHHA B IPOH3BO/ICTBE BBINyCKae-
MbIX UMM HocuTene#t. B kakoli-To mepe
oHu 310 menawoT. I[lo cnosaMm mpejcTa-
sutenet Martin Marietta, paspaboTtas-

PeHLMK, 8 HE B COODPaXXEHUAX HALMOHANBHOR
Ge3sonacHocTH. “ficHo, — 3aRBNABT OH, — UTO
8MEPUKEHCKME  NPOM3BOAMTENM paket-
HOCMTENSR He XOTAT BMAeTL Coeetckun Colos
Ha PeiHKe”, B TO xe BpeMs [lyHaes onTUMUCT
W CYMTABT, UTO TOProBbi@ OrpaHu4YeHWA He
pevHbl. OH oTmeuaeT, 4To CUWA vcnbiTbiBAOT
AABNEHME CO CTOPOHBI COIOSHMKOB, BhICTYNA-
1olikx 3a ocnafineswne orpasMuyeHnin. Masxoc-
MOC TEKXE® MOXET OBOWTH TOProBbIé CaHK-
UMW, 38BNYCKAR CBOM CPEBAHME pAKEeTh-
HOCHTENM “3eHUT" C TEePPUTOPUKM ABCTpPANWMK
# Bpasaunuu. OGa 3TM rocyfapcTea XOTAT No
CTPOMTE y COORA KOMMEPHECKHME KOCMOAPOMBI.

KBK HW CTPEHHO, HO NONMTUYECKWA NOAHEM
8 CCCP moxeT nocTasuTs Mnaskocmoc nepeg
AMLOM ele BonkwKux Npodnem. B ycnosusx He-
YCTORYMBOW SKOHOMKKW COBETCKMA napna-
MEHT NOQBEPr MECTKOR KPUTHUKE BbiAeneHue
Ha& BOBHHLI® W rpaxfaHCcKMe KOCMW4YBCKKue
nporpamMmel 6.9 Mnpa. pydnen (12 mnpg. gonn.
no ochuiMansHoMy oOMeHHOMY Kypey). Cokpa-
weHwe cpeficTs Ha 060POHY Ha 10% MOXeT OT-
PASUTCA HA COKPRIEHWMH KOCMMYecKMx Npo-
rpamm. (Tax, B NPOWNOM rofy KOnM4YecTeo 3a-
nycxkos cHMaunoce go 74.) Bonee conupMbie
CORPAWSHUA MOryT ocnabuTe NoanuuM Mnase-
KOCMOCA.

C yensio CHHWXEHWA 3aTPaT rocyfAapcTBeH-
HbIX OPraqoB npesuaeHT M. Mopbaves c 1 AH-
8apA NPeAOCTaBMN BOIMOXHOCTHL OpraHWaa-
LUMAM CAMOCTOATONLHO 2aKMOYATE KOHTPaKTEI
C COBBTCKMMM M 3BPYDEXHBIMW NAPTHEPAMM,
MHHYR OPraHbl UEHTPANbHOrc NNAHWPOBAHKMA.
31a ceobofia cTMMynMpyeT obecnedexswne Oo-
nee BbICOKOro ypoBHs ycnyr. Tax, xoTa MHcTH-
TYT KOCMM4ECKMX uccnegosaHui (MKH) yxe
WcnonsayeT MEBxocMOC ANA OPraKu3auvm
KOCMMYECKMX NONBTOB B PAMKAX CBOMX HayW-
HbIX MPOrpaMM, OH, NO CNOBAM 3BMECTHTens
nupexTopa WHCTUTYTa B. banubanosa He BCce-
rpe YAOBNeTBOPEH pesynbTaTamu. Tenepk,
3aRBMN OH, "Mbl Oyem TpebosaTte OT Mnasxoc-
MoCa Gonee KayecTBEHHOTO BLINONHEHMA yC-
nyr™. Ecnu ypoeeHb ycnyr Fnasxocmoca He
ByAeT cOOTBETCTBOBATE CTAHAAPTAM, MHCTH-
TYT MOXET OOPATUTLCA K APYrMM MCNONHKTE-
nAM. XoTR OWUMBNEHOR ANbTEPHATUBB!I B
CCCP Her, HO M3BECTHO, YTO NPeANPUATUA W
KOHCTPYKTOPCKME BIOpo 38 PYGEMOM, 3aHMUME-
oWHecs NPoOMIBOACTEOM PaKeT, TOxe cTpe-
MATCRA NPOM&BATE HOCHTENMN.

HecmoTpa Ha GpasypHbIe BOIMMACK! B 4eCTb
NPegNpPMHUMATENLCTEA, CTAPLIe NPMBLIUKKY OT-
MMPAIOT C TPYAOM. MNaBKOCMOC, HRNPUMEP, KaK U
[pyrMe COBBTCKME OPraHM3ALMM, C HEOXOTOR
npegocTasnAeT MHCHOPMALMIO O CBOSH patioTe 1
sbinyckaembix Magenmax, Bossmem 3863gHein ro-
popox, CoBeTckuid UBHTP NOANOTOBKM KOCMO-
HaeTtoe. Mexepan 0. Mnalkos, ObiBWWMA KOCMO-
HABT, & HbIHE 3aMECTUTENE gUpeKTopa 38e3fHO-

rO rOPOfiKa, C 3HTY3IMBIMOM ONMCLIBAET BOIMOX-
HOCTb UeHTpa, Y Hac ObinKM amMepuxaHubl,
dpaHLy3bl, KAHAaALL!, W BC8 OHM XOTAT roTo-
BUTh 38Ch CBOMX KOCMOHRBTOR", — rosopuT
OH C TOPAOCTLIO.

Bonpoc: CKONbKO CTOMT NORroTOBKA KOC-
moHaBTa?

370 cexper.

Kak 270 MOXET ObiTb CEKPETOM,
ecnu sbi cofMpaeTecs NPOAABATL
CBOM ycnyru?

Bonee 10 MMNNMOHOB AONNAPOE.
[3aTem goGasnseT:] Mow cexpeTe!
yTexkaoT!

YT0 ewe Bbl NPEANPUHKUMABTS,
4TOGL! 38pA0OTATE A8HLIMT?

Mkl cTanK NyCcKaTL TYPACTOB B
HawK nabopaTopum K Oepem c
HUX nnary.

OTeer.
Bonpoc:

Orser:

Bonpoc:

OrTser:

Oteeyan Ha BONPOC O yensx MEpPUYBCKOR
fpeRtensHocTH lnaexocmoca, [lyHaee Takxe
NepexoAvT He OIOPOKPaTMUECKMA A3bIK. “Inas-
KOCMOC OTBEYAET 38 BCIO MPar ABHCKYI0 KOCMM-
HECKYI0 NporpamMy, — roBOpMT OH. — Mbi Ko-
OPAVHWPYEM MHOMECTBO PR3INMMHbIX HANpas-
NeHHWA B 3TOR OONACTH, 8 TRKKE 3apadaThiBa-
em BANOTY". A. XaHcoH, BefyWUA cneynanmcT
M0 KOCMUYECKUM MCCNOHOBAHMAM B NOHAOHC-
xon xomnanwm Commerclal Space Systems pa-
&7 onee xopoTKuA oTBeT. “InaBkocMocy He
HYXHO Nony4aTe NPMobInb. OH [OMXeH nub
NPHHOCHTE QOCTATOMHO 3BNBAMOW BANKOTHI,
4TOObI ONPEBAATL CBOE CYWBCTEOBAHME, A
370, — pobGasnAeT OH, — BONPOC, OTHOCALMIA-
cR GONkWe K NONMTHKS YeM K IKOHOMMKE",

®pegepuk ytepn, — Mocksa.

Hble nna AJIC TeXHHYeCKHE peLUeHHS
MO3BOJIAT CHH3UTH LEHBI HA 3alYCK “Tu-
TaHa 4” HA OHY TPETh W NOBECTH €€ M0
4400 ponn. 3a kunorpaMm. OaHako, no
MHEHHIO HH)XEHEPOB, 3a CYET MCIIONB30-
BAHHS HOBbIX 3JIEMEHTOB B CTaphLIX HO-
CHTEJIAX MOXHO J0CTHYb JIHIIbL OrpaHH-
yeHHOT0 3¢ dexTa.

XoTsa B uenom ot npoekra AJIC npu-
mnock orkasateca, HACA 1 MHHHCTED-
cTBO 000poOHBI Bce ke Bbimenunu 107
mMaH. gomi. Ha 1990 ¢uuHaHcoBbIft ron
pakeTHbIM hupmam Aerojet u Rocketdy-
ne nans paspaborku onsiTHOro obpasua
OBHUraTens. ITo cnosam 3amMecTHTENA
anmuancTpaTopa HACA [Ix. Tommco-
Ha, NMPEeAnoaraeTcsd, YTO HOBBIA OBHra-
Tens “Gyner melueBbIM H CMOCOOHBIM
paboTaTh Ha XKHIKOM KHCIOPOAE M BO-
nopone”. Ho, MOCKONBKY, €XEroaHoe
dunascupopanue paboT OCYILECTBIAET-
cf Konrpeccom, Oyayliee mpoekTa ocTa-
€TCH HEACHBIM.

Bmecto paspaboTrki HOBOH KOH-
cTpykumu paketsi-HocuTens HACA Ge3
ocoboro 3HTY3Ha3IMa H3Y4aeT BOIMOXK-
HOCTBE HCMONb30BAHHA KHIKOCTHbIX
neuraTeneil 1 TBEpOOTOM/IHBHBIX YCKO-
puTeneit, Ha koTopblx paboTaloT WATT-
Nbl, B HOBOM HEIMIOTHPYEMOM [pY30-
som uocutene “UlarTn-C”. B 3Toit npo-
rpaMme, OOHAaKO He COJEPXKHTCA
CKONBKO-HHOYIE 3aMETHBIX TEeXHHUe-
ckux moctixkenuil. Ho u ux ocyuiecr-
BlIEHHE 3aMOpOoXkeHo. “YecTHO rosops,
MbI K 3TOMY €lll€ BEpHeMCH, KaK TONbKO
JoroBopuMcs Mexay coboit (Ha 310, no-
X03Ke, YHIeT HEeCKOJIbKO JIET) O CPpOKax
peanu3alud HHHLMATHBLI 1O HCCIIENo-
BAHHIO KOCMOCA, BK/TIOYAOLIEN MHIOTH-
pyeMbie nonieTsl K Jlyne n Mapcy”, —
3asBun TOMIICOH.

B 1o Bpems kak HACA neneet MeuTy

o nojiere Ha Mapc, HeGonbluue aMepH-
KAaHCKHE KOMMNAaHHH YTBEpX 4T, HTO
oHH moryT 3apaborath cebe Ha XKH3Hb
3aIyCKaMH Ha OKOJIO3eMHYH0 OpOHTY He-
GonbiuuXx 0OBEKTOB MAcCoi HECKOJIBKO
cot kunorpammos. Ho ans Hayana UM
HeoDXOmMMO YIYHILIMTE TEXHHYECKHE
nokalzaTend csoux HocuTeneil, Ilepse-
Hen B 3TOlN oBnacTH, KOMNaHHs Space
Services, B 1982 r. ocyiectTsuna cybop-
GuTanbHbIil  HCOBITATENbHBIA TOJNET
pa3paboTaHHON €0 TBEepAOTOIUIHBHOH
pakeThl “KoHecTora", HO e#f eilie npen-
¢TOMT HoOMTBCH, uTODOBI 3anyckaembie
€l0 annapaThl MOTMH YCHELIHO COBep-
wark opburansabie nonetkbl. IonbiTka
American Rocket Company 8 Kamapun-
1o (. KanupopHus) 3anyCTHTE B KOH-
¢ MpOULIOrO roAa HOBYK) DakeTy Ha
CMELLIAHHOM TOTMAMBe, 3aKOHYHIACh HE-
yOayHo: CTApTOBaBllias pakera npespa-
THAACH B IPYAY AbIMALLHXCH 0BIOMKOB.
E’Prime Airospace Corporation B Tu-
Tycsusie (wT. Pnopuaa) HaNeeTcs co-
GpaTh HOBYIO pakeTy M3 y3/10B 60eBbiX
paket “Iluckunep”.

Jlunepom cpenu manbix QuUpm sBMs-


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

54

B MVIPE HAYKM - 1990/N° 9

erca Orbital Sciences Corporation B
®apdakce (T, Buprusug), uMerowman B
cBoeM apceHane HocuTens “Ilerac”. 3ra
paKeTa OTJIM4AeTCH HalH4YMeM Tpey-
ronbHOTO Kpbifla M HeoObIYHON TeXHO-
NIOrHedl 3anycka: OHA MOABELUHBAETCH
noa KpeioM Oosbluoro caMoneTa THna
“B-52" unu “Bounr 747", a npu mOCTH-
MEeHHMH BbICOTHI 12 ThIC. M CTApTYET B
rOpH3OHTANBHOM HanpasneHHH. B anpe-
ne “IMerac” Beisen ceoit nepselil rpys —
[IBe IKCTIEPHMEHTAJIbHBIE YCTAHOBKH 006-
et Maccoit 220 Kr — Ha NONAPHYIO Op-
BuTy BhICcOTON 0KONTO 600 KM.

Orbital Sciences npHIepXHBAETCA
CTpaTeruH, y)ke NpOBEPEHHON! BeayLm-
MH paKeTHbIMH (hMpMaMH; OHA 3acTpa-
xopana cebs NpaBHTENLCTBEHHBIMH 3a-
Ka3aMH. AreHTCTBO MO0 NepCrneKTHBHLIM
HCCNIenOBaTENBCKUM IMPOCKTaM B oﬁna-
¢t 0OOpOHB! 0Ka3ano 3HAYHTENNbHYIO
(huHaHCOBYIO MOMOLL 18 OCYLIECTBIe-
HHA MEPBOro 3anycka H coneicTBYeT B
peanu3auMy npoekta “Taypyc” dupmMbl
Orbital Sciences; 3anyck 3To#f pakeThl
HAMEYEH Ha JIETO CJIEAYIOLEro roaa.
ITa pakeTa-HOCHTE/b, HAa NOATOTOBKY K
cTapTy Kotopo# Tpebyerca Bcero 72 u,
GYIICT B KOHEYHOM HMTOIE BbBIBOOHTE HA
OKOJIO3EMHYIO OpOHTY rpy3 maccoii bo-
nee 1360 kr.

HCI[&BHO BO3HHKILIHE KOMIAHUH ceii-
Yyac CBA3BIBAIOT CBOH HANEXAb! C HOBBIM
KfnaccoM ManbiX CNYTHHKOB BECOM He
Oonee HECKONBKHX COT KHJIOTPAMMOB,
HasbiBaeMbix natitcatamu. C TOYKH 3pe-
HHS MHHHCTEpcTBa 060pOHBI B OCHOB-
HOM (uHaHcupyrowero 3T paboThi,
nafitcatbl cMOTyT ObICTPO 3aMEHHTL B
Cllyya€ BOEHHOTO KPH3HCA YHHUYTOXKEH-
HbIE HIH MNOBPEXIEHHLIE CITYTHHEKH.
Teppn A. Xurbu, ynpasnswomuii npo-
rpaMMofl Mo CcO3MaHMI0 NaHTCaToOB B
Ball Aerospace Systems Group cuuTaer,
yto noTpedHocTe CIIA B TakHX cnyT-
HHKaX BO BTOpOii monosuHe 90-x ronos,
MO-BHAMMOMY, COCTaBHT nopanka 10
IWITYK B rod. Mansle pakeTHble KOoMmra-
HHM TakXe HaleloTcs, YTo nalTcartsl
co3aanyT cBOil KOMMepueckuit pplHOK. B
(espane HpiHeiHero roaga Orbital Scien-
ces 3anpocHna paspellenne y denepalib-
HOM KOMHCCHH CBS3M CO34aTh CBOKO cOD-
CTBEHHYIO cucTeMy M3 20 maiiTrcaToB nnsa
JIBYCTOPOHHEeHl KoMMepueckoit OykseH-
HO-uMppoBOil CBA3M.

B03MOXKHO, 3TH KOMNaHHH CO BpeMe-
HEM MpUMYT yuacTHe B paborax, nposo-
NHMBIX B YC/IOBHAX MHKDOIDABUTALIHH,
K KOTOPBIM BHOBb CTaJ1H [POSBIATE HH-
Tepec. “Korma-uubyne xommepueckas
NeATeNnbHOCTh B KocMoce OyaeT nposo-
IUTBLCH B IIHPOKHX MacuiTabax, — 3as-
Bun J1. Anamc, 6piBiunt npesuneHT Ma-
rtin Merictta. — Ho npexae HaMm HYXHO
NPpoOBeCTH Maccy 3KCNEpHMEHTOB, 4TO-
GBI MPOBEPHTE BCE HMEIOLLIHECH HIEH”.

EBpona, noxoxe, nbiTaeTca COENATh
uMeHHO 3T10. EKA BBIZENAeT HA 3KCne-

PHMEHTBI MO MHKpOrpaBMTauuH Bonk-
we peder, yem HACA; B 1988 r. Espo-
nefickoe areHTCTBO M3PacXOAOBA0 Ha
3TH nenu 98 mnu. gonn. unu 2,6% ceoe-
ro 6romxera. HACA e uspacxonosa-
no 63 mnu. pon. (0,7%). AnoHckue, 3a-
NagHOTEPMAHCKHE U MTAIbAHCKHE KOM-
MaHHH TaKXE IMPOBOIOAT HCCNEOOBAHHA
MO BIHAHUIO MHKDOIPaBHTALMH Ha
CBOWCTBA MATEpPHAJIOB.

C caMoro Hayana OCYILECTBIIEHHS
nporpammsel “Crefic-lllarTn” 8 CHIA
NpefoCTaBANMCE OrpaHMYEHHbIE BO3-
MOMXHOCTH MO MNPOBEOEHHKD OJIHTE!b-
HBIX 3KCIIEPHMEHTOB B YCIIOBHAX MHK-
porpaBuTaumu. IlpyunHa B TOM, 4YTO
HACA npeppano paccuydTaHHyio Ha 20
NIeT mporpamMmy mno pa3paboTke M mHc-
MOJIb30BAHMIO BO3BpAllldEMBIX annapa-
TOB (Kancyn), ¥ JHllb B OC/ieOHee Bpe-
M$ OHO BHOBb CTaJ0 3aHHMAaTbCA 3TOH
npobnemoft. 3ananubie MccNenoBaTeNnH
HCIIOJIL30BAIH  MMEIOIIHECH ANbTepHa-
THBbBI, B YaCTHOCTH COBETCKHE H KHTal-
CKHMe Bo3BpaiuaemMblie kancynei. Payload
Systems Takke BOCNOJIL30BaNack CTaH-
uuelt “Mup”, pasMmectus Ha ee Gopty
KOMIJIEKC CPEACTB [/18 MPOBEAEHHUN IKC-
NEPUMEHTOB, CBA3AHHBIX C MONYYEHHEM
HOBBIX MaTEpPHANOB, OHAKO CYILECTBY-
IOLIIHE TOPrOBbleé OrpaHHYEHHs, CIEp-
HHBAKOT HCNOJNIB30BAHHE TAKHX BO3-
MOXHOCTERN.

Heboneblune amepukaHcKne u eBpoO-
neAcKHe KOMIIAHHH ¥ CIICHHATHCTLI YHH-
BepcHTeTCckuX 1aGopaTopwmil Takxke nbl-
TAKTCH NPHAATE BTOPOE [bIXaHHE BO3-
BpalaeMeiM Kancynam. [ns cTHMYIH-
pOBaHUA MPOBE/IEHHA JIHTENBLHBIX 3KC-
nepumenToB EKA paspabareiBat cBO-
6onxoneraroyro nnatgopmy “Eyrexa”
H aBTOHOMHYIO nabopatopuio “Konym-
6yc”, kotopas Oymer obcnyxuBaThcs
opbuTansHeiM Kopabnem “Iepmec”, 3a-
NyCKaeMbIM Yepe3 Kaxble 1UecTh Mecs-
ues. INo cnoeam npencraeuteneit Espo-
KOHCANTa, Le/ib 3aKIKYAETCH B TOM,
uro6elI MOnyuuTh Gonboi 0OBEM HO-
CTOBEPHBIX [IaHHBLIX, KOTOpPbIE CYMENH
6n1 yOEeOHTE MPOMBILLIJIEHHBIE KDYIH T1E-
peiiTH K NpPakTHYECKOMY HMCMOJb30Ba-
HHIO Pe3yNbLTATOB, HOOBLITHIX B KOCMO-
ce. (I1naHupyeTcs M3roTOBHUTE €llie aBa
monyns “Konymbyc”, HO noka onu Ha-
XOOATCA B cTanuy pa3paborku: momyne

s opburanbHOH cranuun “®pugom”
n opbuTanbHas nonspHas mwiathopma.

HACA e penaer craBky Ha “®pu-
aom”. TIpoekThl 4acTHBLIX KOMMAHHH,
Takux, Kak “JIuakpadr” upmbI
Fairchild Space Company unu “Mupact-
puan Creiic @acunuTH” KoMnasuu Spa-
ce Industries Gb1nH nHIIEHB! hHHAHCO-
BOH ¥ nonuTHyeckoft moamepxku. Co-
3gaHue moboil mnaTopmel HyXOaeTcs
B HANEXHOM 3aKajumke (Jly4uie BCEro,
ecn# uMm Byner npasuTenscTBO), 4TOOBI
obnerunte Opems 3atpaT W ybenuTh
OPYTUX BK/IaA4MKOB B PEalibHOCTH Mpo-
exTa. Ho, nockonsKy nonaep kka HieH o
3aMycKe HMeClienoBaTeNbCKuX m1athopM
MOJKET 0c/labuThL apryMeHThl, BLIIBUra-
emble HACA B 3amnty opburtanbHoii
CTaHLIHH, AreHTCTBO C NOJI03PEeHHEM OT-
HOCHTCH K uXx omo6penuto.

Kocmoce Gones me ABnseTcA apeHoi
cnoprusHoro matya CCCP — CIIIA.
He cTan on u apeHoit ceoboaxoro npe-
TPHHHMATENLCTBA, OTKPBITO#H /1118 Beex.
Cutyauus W3IMEHHTCH JIHILIL Korna bus-
HeCMEHbl H HCCNENoBaTeNH mpoje-
MOHCTPHDPYIOT €ro KOMMEpHecKuft mo-
TEHLHA.

OpHako caenaTth 3TO CAMOCTOATENb-
HO OHM He moryT. IlpasuTenscrTsa mo-
JIKHBl YMEHBILIHTb PHCK KOCMHYECKHX
npeanpHHUMarteneil;, OHH MOryT che-
JIaTh 3TO NYTEM BbLIJIESICHHS CPENCTE HA
Hay4Hble HCC/IEIOBAHHS H CO3[aHHEM
npHeM/IeMOl HMHOPAcTPYKTYPhl B KOC-
Moce. 3TO BBI30B, NpHYeM Tpebyrommit
CpoYHON peakuuH; no Mepe ocnabnenus
BOEHHON HaNpPsHKEHHOCTH NPaBHTENLCT-
Ba [I0JKHBI JIOKA3aTh, YTO HX HHTEPEC B
KOMMEpPLHATM3aLIHH KOCMOCA HE NpOCcTO
puTopuka. Tocynmapersa, KOTOpble
nobbloTes yenexa B 3To# obnacty, yiayT
Briepesl. 3TO Te, KTO HE XOYeT OCTATLCA
Ha 000uHHE TEXHHYECKOTO H COLHANLHO-
IKOHOMMYECKOTO MpOrpecca.

CTaTes NOArOTOBAEHA HA OCHOBE
penopraxeit X. Tuca (w3 INapuxa), @.
Tyrepna (u3 Mockest), T. Konnens (u3
Toxuo), V. Cueawt (u3 Ceiuyaus), a
TAKKe MATEPHAJIOB, MPEeNOCTABCHHBIX
penakumamu “Pour la Science” (dpan-
uun), “Spectrum der Wissenschaft”
(®PI), «B mupe Hayku» (CCCP), “Saien-
su” (Anouns) n “Le Scienze” (Urtanus).

Flayhka n oomecmibo

JIamunapHbolil 6uxpe
8 cucmeme KpogsooobpawjeHua

OT, KTO Buoen cMepd, HE MOT HE
[DOPa3uThCA MOLLH 3TOr0 ABJIEHHA.

© Jaxapos B.H., 1990,

KonoccaneHaa Mexanuyeckas pabora
COBEPIUAETCH 33 CYeT CHJIBHON TATH, CO-
30aBaeMofl BCNEOCTBHE DPa3PEKEHHS B
ueHTpe cMepya. Oka3siBaeTcs, ITOT XKe
MPUHIIKI eliCTBYeT B KDOBEHOCHOI CH-
cTeme yenoseka. Mccnenopauus, npoee-
nennsie B.H. 3a,_xapouL|M. H.H. Kpem-


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

WWW AM-MA

NAROD.RU

55

nesbiM H A.T". I'yausbiM 13 MHeTHTYTA
Buooprannueckoit xumuu AH CCCP B
Hosocubupcke B COTPYAHHYECTBE C
JI.B. Tlony3kToBsiM 1 B.A. Camoftno-
BbIM H3 OMCKOTO MEOHIIHHCKOrO HHCTH-
TyTa TOKa3anH, YTO B CepaedyHo-
cOCyaMcTOMH CHCTEME CYLUECTBYET CHCTe-
Ma TIOC/IEIOBATEIbHEIX B3aMMOCBA3aH-
HBIX aCMMMETDPHYHBIX BOPOHOK, KOTO-
pas co3faeT ycToiuusbli BHXpeBO# no-
TOK KpOBH, 06nanaroimmii npucachiparo-
MM 3ddexTom.

INpobnema neuxeHHs KPOBH B Opra-
HH3ME NABHO MHTEPEeCOBasla Kak (H3HO-
JIOroB, TaK H ruipoMexanukos. M, ka3za-
J10Ch, OCHOBHBIE NPHHLIKTIB Y)KE H3BECT-
Hbl, IEPBOQYEPEOHbIE 3a1aUH PELUEHBI H
3KCMEePHMEHTANIbHbIE BO3MOXHOCTH HC-
yepnianbl. CIOXHWIOCHE MHEHHE, YTO B
CHCTEME KPOBOODpALIEHHSA CYIIECTBYET
nubo namuuapuwifi, nubo TypOynent-
HbIfl moTok. OcHoBaHueM Inf TakKol
TOYKH 3DEHHSA CHYXH/IH Ppe3ynbTaThl
MOJIENBHBIX IKCTIEPHMEHTOB; OOHAKO
OHH MPOBOAMIHCE MPEHMYILECTBEHHO Ha
WecTKuX Tpybkax M mepeHoc ITHX [OaH-
HBIX HA XHBOH OpraHu3M BpAA JIH Npa-
BOMEpEH.

3axapoB M ero KOJUIErH, 3aiaBILKCh
LENbIO TOHATH (DHIUYECKHE ABNCHHA B
cucteMe Kposoobpauenns, paspabora-
JIH OPHTHHAJIBHBIE IKCTIEPHMEHTANTbHEIE
NOAXOAbI, NMO3BOJIMBILME H3YYHTHL IBH-
JKEHHE KPOBH B XHMBOM opraHuime. OnH
HCMONb30BAH CTEAPHHOBbIE H MPOTAaK-
PHJIOBbIE TIOCMEPTHBIE CJIENKH Kamep
Ccepana W MarucTpajbHbIX COCYIOB KO-
neft 6e3 naToNOrHUeCKHX OTKIOHEHHH cO
CTOPOHBI CEePAEYHO-COCYIUCTON cHCTe-
Mbi. KpoMe TOro, NpoOBOANIHCE KHHO-
aHrmoxkapavorpadHyeckue HccneaoBa-
HHA (H B 3KCIEPHMEHTANILHBIX, H B KJIH-
HHYECKHX YC/IOBHMAX) C TNpPHMEHEHHEM
CneuHaabHbIX NpucnocobneHuit — Kito-
WKOOOpa3HbIX PEHTreHOKOHTPACTHBIX
30HIIOB ¢ 2—3 OTBEPCTHAMM HA 3arHy-
TOM KOHIIE, KOTOPbIE OPHEHTHPOBAITHCH
Mo NOTOKY Kpoeu. HakoHenl, 6pi1 BbI-
NOJIHEHB] IKCNEPHMEHTE! Ha XXKHBOTHBIX,
KOTOPBIM B pa3/iMYHbI€ KPYMHbIE COCY-
Obl  MMIUVIAHTHPOBAJIH = NpPO3paYHbie
KECTKHE TpYOKM ¢ pa3sMenieHHbIMH
BHYTPDH HHX KpbIJIbMATKaMH, 4TOObLI
NpOCNEAUTh HANPaBJIEHHOCTh MOTOKOB
KPOBH B COCyaax.

AHanu3 C/IenKoB cepila ¥ COcyloB
BBIIBHJI CYLIECTBOBAHHE IIOC/IEOOBa-
TeNbHBIX ACHMMETDHYHBIX BOPOHKO-
obpa3subix kamep. OBHapyxunocs, 4TO
BIaleHHE MONbIX BEH B NPaBOe NMpezacep-
M W JIerOYHbIX BeH B JIEBOE Tpeacep-
M€, a TaK)e BbIXO[ a0pThI H3 JIEBOIO
JKeJTyJOUKA ¥ JIErO4HON apTepHH U3 npa-
BOrO SABAKOTCA TAHIEHUHANbHBIME.
INpocTpaHcTBeHHAs KOHGOHUTypalna aop-
Thl, KaK BBIACHWIOCH, NPEACTAB/IAET CO-
6oit cniupaneBHAHbIH TOPOH HA YPOBHE
BOCXOAALUEro OTAeNna, AYrH U HHCXOs-
LLUEro OT/eNa, a B rPYAHOM H OproiHoM

oTaenax coxpassercsa thopma nonoroft
cnupanu. Ha yposue 6udypkauuu (pas-
BETBJ/IEHHA) a0pTa W Jiero4YHas apTepHs
obpa3yioT kak Obl BHHT.

M3BecTHO, YTO B CTEHKAaX MXeyaoy-
KOB cepua CIOH BONMOKOH MHOKapaa
BBIOTCS BOKDYI MOJIOCTEHR KenyIouKoB
Hanonobue TKaHu B Typeuxoii yanme. B
KPOBEHOCHBIX COCYHAax TakKKe HalmeHbl
CITHPAJIbHEIE CJIOH MBILLIEYHBIX 3/1IEMEH-
ToB. brarogaps cnupaneBuaIHOMY XO4y
MBILIIEYHBIX BOJIOKOH COCYOB HX COKpa-
LLIEHHUA HOCAT CKpY4YHBaroLMit XapakTep,
KaK Y MBIIIEYHBIX MYYKOB KENYIOYKOB
cepaua; 3To obecrieynBaeT BpallATENb-
HOe JIBWXXeHue KpoBH. BunToobpazHas
KOH(Hrypauus aopThel H JierouHol apre-
PHH Ha ypoBHe OHdypKalMH YCHIMBAET
33aKpYTKY MOTOKA. APTEpPHONbI H BEHY-
Jbl TOXE HMEKT CIIHPAaNbLHO OPHEHTH-
POBAaHHbIE MBILLEYHbIE BOJIOKHA H HX CO-
KpallleHHs COXPaHAIOT BpallleHHe noTo-
Ka KPOBH. 3TH CTPYKTYPBI COKpPAILAKT-
CA CHHXPOHHO, MOLUHO NPOABHIras KPOBb
B HanpaeneHWH K cepany. Takoe omHo-
BPEMEHHOE COKpPALLIEHHE MBbILLIEYHbIX
C/IOEB APTEPHON M BEHYNl aBTOpbl 00-
CYXKIAEMOr0 MCCIeIOBaHMA HA3BalH CO-
CYOMCTBIM PE30HAHCOM; 3TOT MEXAHH3M
obneruaer paboTty cepaua.

Koudurypauus U pacnojioxeHHe mMa-
THCTPANBbHBIX COCYNIOB H KAMEp cep/iua B
COYeTaHHH CO CMHPa/IbHON OpraHM3alin-
et MBIILEYHBIX JIEMEHTOB B HMX cO3/1a-
HOT MPEAnoChUIKH /18 BHXPEBOro NBH-
#eHHUA KpoBH. MU neficTBUTENLHO, KHHO-
aHrsokapavorpadHyecKkHe JaHHbIE CBH-
JIETEeNbCTBYIOT O BPAlLATENbHOM CIHpa-
NeBHOHOM BHXPEBOM NMOTOKE KPOBH BO
BCEX Kamepax cepaua ¥ B MarucTtpank-
HBIX cocynax. [IpuueM BpallleHue KPpOBH
B NMpaskiX M B JIEBBIX OTAE/NAX cepaua H
COOTBETCTBYIOIIMX COCYHaX pa3HOHa-
TpaBJ/IEHHOE: B JIEBOM NpEJCepaHH, Npa-
BOM XeNynouKe W nerovHol apTepuu —
NpaBoe Mo TMOTOKY KpOBH, 4 B NpPaBoM
NpEACepaHH, JIEBOM JKEJIYIOMKE M aop-
Te — neBoe. IATOT mnocnenHuit dakr
NOATBEPXAAKOT OIbITHl C KpblJIbYATKA-
MH. 3akpy4eHHBIH MOTOK, CYLUECTBYIO-
KA B KPOBEHOCHOM pYyC/ie, ABIACTCA
Pa3HOBHIHOCTBIO JIAMHHADHOTO MOTOKA.

Kakosa uenecoobpa3HocTe Takoro
neuxenns kpoeu? B ueHTpe BHXpeBoH
CTPYH BO3HHKAET najaeHHe NABJIEHMSA, B
pE3yNbTATE YEro MBHKYLIAACA KpPOBb
obnanaeT mpucackIBaOLMM 3hdekToM,
T. €. APYTHMH C/IOBAMHM, BLITIONTHAET Ha-
cocHyio (hyHkumMi0. 3TO obneryaer omno-
POXXHEHHE KaMep Cepaua H NMpOIBHKe-
HHe KpoBH Mo cocynam. [laBHo obeyx-
JIaeTCH BONPOC O TOM, YTO OJIHOTO Cepa-
la HeOoCTATOYHO AOnA MpOOBHMXKEHHA
KPOBH MO BCEM MHOIOYHCJIIEHHBIM KpPO-
BEHOCHBIM cocynaMm, ocobeHHO Kamui-
nsapam. [lporankueaTh KpOBb MO COCY-
AaM Cepany MoMOraeT NMpHCAChlBaroLas
(GyHKUMA TrpygHOR KIeTKH — pec-
NApaTopHBIi Hacoc, OpromHON M nua-

(pparmManbHeIil HACOC, @ TAKXKe MBILLEY-
HbI Hacoc nmpH (Qu3uyeckoH HArpyske.
3axapoB C KOJUIEraMH BIIEPBbIE YCTaHO-
BHJIH, YTO HAcOCHaA (QPYHKUHS NPHCYLLA
caMoii nerXylLelica KpOBH.

CuyuTaeTcss, 9TO OHAcTONa cepaua
npeactaenseT cobolt akTHBHEIA npO-
necc Onaromaps  cnHpaneBHOHBIM
obpa3opanuaM, OGHADYKEHHBIM MEXKIY
KapOMOMHOLUHMTAMH. DTH CHOHPaIbHBIE
COEIHHHTE/TLHOTKAHHbIE PDAclOpPKH BO
BPEMSI CHCTOJIbI, CKDYYHBAsACh, HAKAIJTH-
patoT 3Hepruro. Korna vacrynaer nua-
cToNna, KapAMOMHMOLMTHI paccnabnsioT-
CH M CIHPAJIH MEeXAY HUMH pacKpyuHBa-
I0TCA, YTO crnocobcTByeT pacKphITHIO
nonocTteil xenynoukos, INpr 3TOM BO3-
HHKaeT OTpHUATENbHOE OaBNEHHE H
KPOBb aKTHBHO HAcackiBaeTCA M3 Mpel-
CepaHit B XeNyI04YKH.

3axapoB H €ro KoNJier# npeanosara-
IOT, YTO B KPOBEHOCHBIX COCYIaX MEXY
MBIIIEYHBIMH BOJIOKHAMH TOXE HMEHT-
cA cnupanesuaHbie obpalzoBanus, no-
nobHble cepaeynsiM. Bo Bpems auacTo-
bl cepaua MbILLUEYHBIE BOJIOKHA COCY-
JIOB COKpalakTCs W OCYLIECTBIAIOT
NpONyJ/AbCHBHOE IBHXeHuE KpoBH. Cru-
panesuaHble 00paloBaHuA CKPyYHBAIOT-
Cf, HAKAIJIHBAIOT 3HEPrHi0. B MoMeHT
CHCTONbI XEJNYOOYKOB cepaua Mbilley-
HbI€ BOJIOKHA cOCYNOB paccnabnsiores,
a cnupanesuassie 06pa3oBaHus packpy-
YHBaKOTCA. B pe3ynbTaTe cocyasl akTHB-
HO PACKPBIBAKOTCA H B HHX BO3HMKaeT
pa3peskeHHe, YTO CO3aeT MPUCACHIBAID-
it a¢dext. Bnaroaaps 3ToMy ddex-
TY CEpIlle ropa3no Jier4e onopoxHAET-
cfl, NOCKOJILKY CHH)KAeTCH CONpPOTHBIIE-
HHE ABHXeHHIO0 Kpoeu. CkpyuuBaloniui
XapakTep COKpAlleHHs IKEeNny[do4KOB
cnoco6CTBYET COXPAaHEHHIO H YCHIIEHHIO
BpallieHus CTpyM KpoBH. Takoe co-
Kpamenue obecneyuBaeTcs aHATOMH-
YeCcKHMH OCODEHHOCTAMM  CTPOEHMA
MHOKapnaa.

OnucanHbie 31eCh HCCIENOBAHUA OT-
KPBLIBAKOT HOBbIE BO3MOXHOCTH B MEJIH-
nMHCKON npakTuke. OnHa u3 Haubonee
OCTphIX nNpobrieM COBpeMEHHOM KapaHO-
XMDYPruH — NpoTE3HPOBAHME KJIallaHOB
Cepaua M MAarucTpanbHBIX COCYIOB.
IpuuuHoOlt cMepTH nocie Takux onepa-
unit yame scero OviBaer obpa3zoBanHe
Tpombos. Mo MHenuro 3axaposa u ero
KoJuter, anpa TpoM6oo6pa3oBaHus BO3-
HHKAIOT H3-3a NOAB/EHUA TypOyneHT-
HBIX CTPY#H Ha YPOBHE HMIUTAHTATA, YTO
HApyllaeT HOpPMAlbHbIH TOK KpOBH.
OHH NpeIoKUIH NPHHUKIHAIBHO HO-
Bbl€, YYHTHIBAIOLLIHE BpamaTenbHbIi xa-
paKkTep NBHXEHHA KPOBH KOHCTDYKUHH
ATPHOBEHTPHKYISPHOIO H A0PTAIBHOTO
K/TaNaHOB CEePLid, a TAKXKe NPOTe3a Kpo-
BEHOCHOTO cocyna. B HacTosiee BpemMsa
4ABTOPbI HA OCHOBE OTKPBITOTO HMH 5B-
JIEHUs MPOBOMAT MCCNEIOBAHHA NO CO3-
JIAHHIO HCKYCCTBEHHOTrO Cepiua.
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I IuporexHuka

CekpeTbi co3fjaHns nopasnTenbHbIX 0 KpacoTe ghernepBepKos
BMo/nHe nogA[aloTcsa Hay4YHoOMY onncaHuio. AHanornyHbIe npuHLYnnsI
3anoxeHbl B paboTe pasHooOpa3sHbIX YCTPOUCTB —

OT KOCMHNYECKOro warrtna o 006bIKHOBEHHbLIX CITNYEK

OTOAJIEHHWMU pasnaeTca npuriy-

LUEHHBIR B3pBIB H B HOYHOE Hebo

BoiOpacbiBaeTcs CHON  XKEJITO-
OPaHXEeBbIX HCKDP, 3aKaHYHBAKOLUMHACA B
BepxHel yacTH WapoBHOHON BCMBILIKOH
H3 CBEPKAFOLLIMX HHTEH CHHEro U 3eNeH0-
ro usetra. CneayroLias BCIBILLIKA POX-
[aeT HEPOBHYIO AYry W3 KPacHbIX JIEHT C
nuBHeM OenbIX M 30JIOTHCTBIX HCKD.
Tperbs obpasyeT naBuHy APKHX Oenbix
MOJIHMH H CONpPOBOXXOAeTCA rpoMOro-
N0OHBIM LLIYMOM.

[MonobOHbie 3penuilla B TeueHHE He-
CKOJIbKHX BeKOB Gbiin OOBIYHBIM ABNIE-
HHEM BO BpeMf KDPYNHbIX NMpa3iHHKOB.
Ho HenaBHero BpeMeHH CO3OaHHE M CO-
ctaBnenne deliepeepkoB ObINI0 CKOpee
peMecyioM, HexKesn Hayko#t. Jluws B no-
CNeHHE MEeCATHNETHA HCCNenoBaTey
HayanM pacKkpeiBaTh (PH3NYECKHe npoLec-
Chbl, JIeXalllHe B OCHOBE SPKHX IBETOB H
apyrux cneuxanbHbix 3¢dexTos. B pe-
3yNbTATe ITHX UCCIIEA0BaHHH NOABHIACH
HOBaf HayyHasi HCUMIUTHHA — MHPOTEX-
HHKa, HITH «HayKa o ropeHun». [luporex-
HHKa 3aTparMbBaeT He TONbKO CO3IaHHe
thetiepBepkoB, HO H psaa pa3HOOOpa3HbIX
yCTpO#CTB, B KOTOPbIX MNPHMEHAKTCH
AHAJIOrHYHbIE MATEPHA/IbI, HANPHMED,
CHTHANTbHbIE pakeTbl, OOLIKHOBEHHbIE
CMHYKH M [aKe TBEPHOTOIJIMBHbIE YCKO-
PHTEH KOCMHYECKOro 1uaTTna.

B coBpeMeHHBIX cHapsiiax /s deitep-
BEPKOB MpO/IONMKAET HCNOJb30BATLCA
cTapeilluui NMHPOTEXHHYECKHI co-
CcTaB — 4YepHblll MOpPOX, OZIHOBPEMEHHO
BBINOJHAKOLKA (QYHKUHH MeTaTeNlbHO-
ro M B3pbIBYATOro BeuiecTBa. YepHsblid
(wnu AbiMHBIA) nopox Gbi H300peTeH B
Kurae Gonee 1000 net Haszan ¢ uenbio
HCINONb30BAHMA €0 B iPOCTERLUKMX paKe-
Tax W WyTHXax. B cpenHue Beka cBeje-
HHA O YEPHOM MOpOXe NMOCTENeHHO pac-
npocTpaHunucks Ha 3aman. B 1242 r.
aurnuiickuil Monax Pojxep BakoH pac-
KpbiJ1 GOpMYNy B3PBIBYUATOl CMECH B Ka-
YecTBe 3alUHTBI OT OOBHHEHHIlI B KOJ-
noectee. OH cuen 3Ty CMECh HACTOJILKO
ONacHbIM BEILECTBOM, 4TO 3allndposan
ee coctas. [1o Mepe Toro kak gopmyna
4YepHOro NMopoxa cTaHoBHIack Bee Bonee
LIHPOKO M3BECTHO#, MPOHCXO/H/H pe-
BOJIOLHOHHBIE HM3MEHEHHS B CTPOM-
TeNnbcTBe H ropHo/iobbive. B XIV B. Gbi-

OAXXKOH A. KOHKJTUHT

JIH CO3/I1aHbl TaKue BH/Ibl OPY’KHHA, KakK
MYLIKETBl H MYyLIKH, B KOTOPbLIX B Ka-
YyeCTBe METATe/IbHOIO BellleCTBa NMpHMe-
HANCA YepHbIH NOpoX.

dopMyna yepHOro nmopoxa mno-cylue-
CTBY He mpeTepnena u3MeHeHHH Ha npo-
TAXEHHH BEKOB: 3TO H3BECTHasd CMECh
HMTpAaTa Kasjusa (LUMPOKO M3BECTHOM Ka-
NnHeBOH CenMTphbl), APEBECHOTrO Yrjaf H
cepbl B oTHoweHuH 75:15:10 no Becy.
[No-BH/IHMOMY, YE€pPHBIH MOPOX OCTAETCA
MPaKTHYECKH €IMHCTBEHHBIM XHMHYeC-
KHM H3/IE/THeM, B KOTOPOM CEro/1HA NpH-
MEHAIOTCA TAKHE Ke KOMITOHEHTbI, B Ta-
KOH e NponopLUHH H KOTOPBIH H3roTas-
NMBAETCA M0 TAKOMH e TEXHONOrHM, KaK
1 BO Bpemena Konymba. Ito 3aBu/HOe
MOCTOSHCTBO OTpa)aeT TOT GakT, 4To
NOPOX ABMNAETCS [MOYTH MIeANBHBIM MMH-
POTEeXHHYECKHM cOocTaBOM. OH COCTOMT
M3 UMEIOLLHXCSA B H300MIHH HelopOrUux
XMMHYECKHX BellecTB, CPaBHHTENLHO
HeA/IOBHTBIX H YCTONYMBBIX K BO3/1edcT-
BHIO BHelUHEH cpefibl. CMech HACTONBKO
CcTabM/IbHA, YTO €€ MOXHO XpaHHTh /ie-
CATH/IETHAMH, He OMacasch pa3Noxe-
HHS, €CNH COMepaTh cyxol. YepHwlit
NOpOX JIErKo BOCTIIAMEHSETCHA TPH [0-
MOLUHM MaNbIX KOJIHYECTB JHeprHH, Ha-
MPpHMEpP OT HCKPbI HH HebonbLuoro auc-
TaHLHOHHOIO B3PbLIBATENSA.

Tax yX C/OXHI0Ch HCTOPHYECKH, Y4TO
Ha 3anajie B NpOH3BO/ICTBE, CBA3aHHOM C
co3naHueM (QeliepBepKoB, IOMHHHUPOBA-
7K THIUL HeCKo1bKo Gamunuii. IMoapob-
HOCTH TEXHOJIOTHH, HANpHMED, pelen-
TYpa W METO/IbI CMELIEeHHA, COXpaHs-
nuck B rnyBoxkoii TailiHe u nepesiasaiuch
MO HACJE/ICTBY M3 TNOKOJIEHUS B MOKO-
NeHHe. DTH UMeHa M celluac nposaoska-
KOT UIPATh [J1aBHYHO POJib B THPOTEXHH-
yeckoil uHaycTpuu. Hanpumep, B CLIA,
3to — I'pyuun 3 bennopra (wt. Heto-
Hopk), 3amberin w3 Hsio-Kacna
(wt. Nencunbpanug), Pouun u3 Jlos-
nenna (wr. Oraiio) u Coyaza w3 Puans-
To (wr. Kanudopuus). OnuuM H3
cneacTBHit  haMHUABHON CEKPEeTHOCTH
OBINO TO, YTO /IO HETABHETO BPEMEHH
dbyHnaMeHTanbHble NHPOTEXHHYECKHE
HCCIe/IOBaHHA TMPOBO/IHIHCL YPEe3Bbi-
yailHO pe/iko, M pe3ynbTaThl MX, Kak
NIPaBHIIO, He NyONMHKOBAaNHCE B HAYYHBIX
KypHanax.

WPOTEXHWYECKWHM npouecc B
[NpPUHLKIE HE OT/IHYaeTcA OT
obbiyHoOro ropenus. B cocTas nupoTex-
HHYECKOH CMecH BXO/JIAT MCTOYHHMK KHC-
nopoa (OKMCIIHTENL) H TOployee Bellle-
¢TBO (BoccTaHosuTeNb). OHU nNpe/cTas-
nsoT coboit 06bIYHO OT/IENBEHBIE TBEP-
/bleé XHMHYecKHe peareHThl, KOTopble
JI0MAKHBI OBITH MEXaHHYECKH CMELLAHBI.
ITpH HArpeBaHHH MPOHCXOJHT PEAKLIMA C
obMeHOM 3MEeKTpOHAMM, HIH, HHaue,
OKHCJIMTE/IbHO-BOCCTAHOBUTEIBHAA pe-
axuus,
B xo/ie ee aTOMbI rOpIOMEro TEPAIOT
3MEeKTPOHbI, KOTOPbIE NEPEXO/IAT K ATO-
MaM OKHC/HTeNH. ATOMBI TOPHOUETO

CBA3BIBAKOTCA € OcBODOXK/IAIOLIAMHCH
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OKHC/IHTEJIEM aTOMaMH KHCJ1opojia, 06-
pa3ys cTabunbHble NPONAYKTHI PEaKLHH,
nOCKO,"II:K)" HOBbBIE XHMHUYECKHE CBHA3H
xapakrepu3yiorcs Gonee BeICOKOMN cTa-
OMNBHOCTBIO, B XOJI€ peaklHH Bbl/ieNis-
€TCA IHeprus B opMe Tenna; aHaioruy-
Hblil TpolieCcC MMeeT MeCTO NMpH rope-
HuH. OIHAKO B 3TOM Clly4ae KHCIIOpO/
nocrynaet w3 Bo3ayxa. [MuporexHuyec-
Kas e CMeCh COMEPKHT KHCI0PO/ B Ce-
Oe camoil, 10TOMY Bbl/IEJ/IEHHE Tena
CTPOT0 OFPaHHYEHO.

INoka nupoTexHHyeckas cMecb OCTa-
€TCH X0N0/IHOM ¥ cyXo#, OHa, KaK NnpaBH-
no, ovyeHb ctabunbua. Teepnas cMech
peardpyeT o4eHb MEe/JIEHHO MO MOBepX-
HOCTH, NPHYEM CKOPOCTh PEaKlIHH onpe-
nensetcs nuddy3ueii. [pn Bocniamene-
HHUH CMECh HAYHHAET NEPEXO/IHTh B XH/I-
KOE H 3aTeM, B ra3oo0pa3Hoe CoCTOAHHE
B IMUPOTEXHHYECKOM TUIAMEHH, B Pe3y/ib-
TaTe YEero roproYee U OKUC/IHTENE nepe-
MEILUHBAOTCA. Takoe cMelleHHe ABYX
YKa3aHHbIX KOMIIOHEHTOB YCKOpSeT pe-
aKLMIO H B CBOKO OuEpE/lb elle CHIIbHEe
VCWIHBAET NPOLIECC BbIJIEJIEHHA JHEPIHH.

B nupoTexHHKe NPHMEHSKOTCA pas-
NAYHBIE TOprouMe BewiecTBa. B coctas
MHOIHX cMecelf BXOJIAT OpraHHYEeCcKHe

yrepojiconepallue MaTepudansi, Ta-
KHE, KaK /ipeBecHbIft yroib (MCronb3ye-
Mblil B cCHapsiax s deliepBepkoB H B
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JILIMHOM TIOpOX€) W caxap (B /IbIMOBbIX
rpadarax). Ilpoume WIHpOKO pacnpo-
CTpaHeHHble FOPIOYHE BELLECTBA COMEp-
KaT HeMeTaJl/IHYecKHe JJIEMEHThI, Ta-
KHe, Kak cepa, kpemuHuft u Bop. Ilpn
OKHCJ/IEHHH KpeMHHA i O0pa Bbl/IENnseTcs
fonblioe KONUYecTBO Teria H He obpa-
3y10TCA razoobpa3Hble NPOAYKTEI. DTH
BELECTBA NMPHMEHAIOTCA BO B3pbiBaTe-
JIAX 3aMe/1JIEHHOrO JeHCTBHA /N8 Moj-
JKHra JIDYIrX COCTABOB B 3aj/laHHOE Bpe-
MfA. XHMHYECKH aKTHBHbIE METannbl,
yaie BCEro alMMHHA, MarHuf ¥ TH-
TaH, FOPAT NpH BbICOKEX TeMIepaTy-
pax, HCnycKana ApKmii ceeT. OHM HAYa|
NpUMeHATLCH B (eilepeepkax B XIX B. 1
3aMETHO YNIYYILM/IH HX 3PENHIIHOCTb.
HauGonee u3peCTHBIM MUPOTEXHHYEC-
KuM 3¢dexToMm dellepepka ABNAKOTCH
«Opbi3ru» ceera. MX uBeT 3aBHCHT OT
JUJIHHBI BOJIHBI HM3JIYYCHHHA. BH,’IHMbIﬂ
ceeT npenctasnfeT coboit anexTpomar-
HHUTHOE H3IJIyY€HHE B [HANA30HE [UIHH
BonH OT 380 10 780 HM (1 M= 10 ? M).
CaeT ¢ Hauboneuieft 1nuHON BOJIHBI BOC-
NPHHHMAaeTCs r71a30M Kak KpacHblii, a
CBeT ¢ HauMeHbwel JUTHHOR BOJIHBI —
Kak ¢uoneronkblil. CeeTAlmmiica o0bekT
BuieH Kak Oenwill, ecnu M3ny4aer BO
BCEM BH/IHMOM criekTpe. Eciu 60nbiuas
YacTh CBETOBON 3HEepIrMH H3JIyY3aeTcA B
npe/ienax y3kol monock! /UTMH BOJIH, TO
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LBET TAKOro Hany4eHHus Oy/ieT cooTBeTCT-
BYIOLLHM JTAHHOMY Y4acTKY CIEKTpa.
IMHpoTexHHYEeCKHe cOCTaBbl M3Ny4a-
K0T CBET IPH TPEX OCHOBHbIX MPOLEccax:
TEeMNepaTypHOM CBeYyeHHH (TernoBoe
H3nyyeHHe abcoIlOTHO 4YEpHOro Tena),
ATOMApHOM H3NIYYEHHH H MOJIeKynsp-
HOM H3nyueHHH. TemnepaTypHOe cBe4e-
HHE HMEET MECTO B CIy4Yae C HarpeBaHH-
€M B IUIAMEHH TBEP/AbIX TN HITH KH/IKHX
YACTHIL 0 BbICOKHX TemnepaTyp. [ ops-
YyHe YAaCcTHIBL! H3/Y4arT B LIHPOKOM
crnekTpe, 0cBODOXK/asch NMpH 3TOM OT
H30bITOYHOMN 3Hepruu. Yem Bbillle TeM-
nepaTypa, TeM KOpOHE /1/THHA BOJIHbI U3~
nyuaemMoro csetrda. MHTeHCHBHOCTH H3-
JIy4eHHS MpONOPLUHOHANBLHA YeTBEpTOH
CTENEeHH TEeMMepaTypbl NIaMeHH, TMOo-

HA ©®OTOINrPA®KMW naobparkeH sneyar-
nAwWua denepsepk B YeCTb CTONETUR
Cratym CeoGogbl B Helo-Mopkckon ra-
BaHw. MpocTenwmne chenepeepkn Npoms-
sogunuck Gonee ThICAYM NET, ofHaKo
nuwe B XIX B. Bbinn HageHbl APKUE LBe-
Toobpasywoume coeguHeHmnna. Coctaesi
ana cherepBepKoOB COXPaHANUCL B Tan-
He KaK (haMUNbHBIE CEKPEThI, U TONLKO B
nocnegHue AQecATUNETUA nccnegosare-
N Havyanu packKpbiBaTb XMMUYECKue
npouecckl, neauwuwe B OCHOBE APKWUX
BCMbIWEK U rpoMonogobHOro wyma.
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B3PLIBATENL
3AMEANEHHOIO AEMCTBUA

B3PLIBATENW
BAMEANEHHOIO
NENCTBUA

W PA3PbIBHOW
3APA[

1 PA3PLIBHOW
3APA[

CMECbH
ANA BCMNbIWKK
C rPOXOTOM

METATENbHbIVI
3APA[
YEPHOIrO
NOPOXA

3BE3AbI Y
W PA3PLIBHOW |
3APAJ

METATENbHbIA

3APRLA

YEPHOIo HOro
MOPOXA AENCTBMA

OT KOHCTPYKLWU CHAPA OB ANA GEVEP-
BEPKA 3aBsucuT BuayanbHbiid achdekT. B coc-
TaB BCEX CHApPAQOB BXOAAT YEPHLIA NOpPOX B
KayecTBe MeTaTenLHoro aapaga v NogMXuraio-
WA NOPOX OrHENPOBOQHOR WHYP, NpegHasHa-
YeHHbIe ANA BLICTPENMBaHWA CHapAga mua nyc-
KOBOW TpYyGbl.
AGACTBMA NOAXKMIraeT paspuiBHOW 3apaf, Kor-

KPACHBLIE 3BE3[ibl

rONYBbIE 3BE3bI '

PA3PLIBHOM

3BE3Ab!

BapbiBaTens 3amepgneHHOro

fia CHapAf y><e B3aneTen BbICOKO Hafg
semnen. B cHapRge amepukaHo-eB-
pONerCcKOW KOHCTPYKUWKA 3Be3fbl
cnyyanHbiM 06pa3om nepemellaHsi ¢
paspbiBHbIM 3apAgoM (BBepxy cne-
Ba). OHW nNPOM3BOAAT LBETHbIE
BCNbIWKKY HeperynfApHOW CTPyKTY-
pel. B cHapsgax Xpu3aHTeMHOro Tu-
na 3sesgbl pacnonaralTcs BOKpYr
pa3peiBHOro 3apffa (esepxy cripa-
Ba), obecneyvsans CUMMETPUYHYIO
KapTuUHy npu paspbise. CHapafbl
MHOrOKpaTHOro paspeiBa pasgene-
Hbl Ha HECKONbKO OTCEKOB, KaXKAbIN
M3 KOTOPbLIX 3anonHeH onpegeneH-
HbIM COCTaBOM, & BCe OTCEKWU coegu-
HEeHbl MOCPBACTBOM B3pbiBaTeNnen
samegneHHoro fAeAcTeuA (cnesa).

ITOMY HE3IHAYHUTE/NBHOE MNOBbILUEHHE
TEMIEPATYPhbl NIPHBOJIUT K PE3KOMY YCH-
NEHHKO APDKOCTH.

Benbie cHrHanbHbIE PAaKeThl CO/Ep-
¥aT B CBOEM COCTABE B KayecTBe roplo-
Yyero XMHMHYECKH aKTHBHBIH MeTann TH-
na MarHus. Teep/ible YACTHUBI OKCH/A,
obpasyronisecs NpH OKHC/IEHHH MeTa-
J1a, HArpeBaroTCH /10 TeMnepaTypkl bo-
nee 3000°C — no «Genoro KaneHua».
CMech nepxiiopaTa KajiMd H MEJIKOro
ANOMHHHEBOrO0 MM MAarHHEBOrO HO-
pouika ofecrieynBaeT NMoayYeHne APKOi
BcnbllKkH Oenoro ceera. Takoro posja
COCTaBbl /1714 «¢IU'I‘OBC!'IBII.IICK)> HITH
«BCTIBILLEK C FPOXOTOM» HAXO/IAT LHPO-
KOE TIpMMEHEHHE — OT M3TOTOB/IEHHS
LIYTHX /IO CO3/IaHHA CHeuHasbHLIX 3¢-
(bekTOR Ha KOHUEPTAaX POK-MY3biKH H
MIHOBEHHOIO OCBELUEHHSA [PH HOYHOMN
toTorpaduyeckoii cremke. Takue cocra-
Bbl AIOT SPKYIO BCNBILIKY, NOIOOHYIO

TOH, KOTOPO#H TPa/JIHUMOHHO 3aBepllaeT-
CHl pa3pbiB cHapsAnia /s (hefiepBepka.

Bonee kpynHble yacTHUB MeTasina
NPOAO/KAKT OCTABATLCA T[OPAYHMH
JIOTbILIE, YeM YACTHIbI MOPOILKA, U CHO-
coBHBI rOpeTh 3a CYEeT KHCIIOpOsa BO3-
nyxa. Takue yacTuubl 06pa3yloT HCKPBI
Oenoro ceeta, MrHOBEHHBIX BCIBIILEK
OHM He farwT. Yem kpynHee uacTHua,
TE€M J107bLIE AJHTCA HCKpa. YacTHusl
JKesie3a M JIpeBeCHOIro yrisi He Harpeea-
IOTCA TaK CHJIbHO, KaK YacTHLbI aKTHB-
HBIX METAJIJIOB; OHM MOTYT OBITH Harpe-
Thi TOABKO j10 1500°C, BCnencTeuM Ye-
ro o6pa3yioT MeHee SpKHE 30/IOTHCTBIE
HCKpBI.

SlpKkue Kpacku coBpeMeHHbIX (elep-
BepKOB 0OyCNOBIEHBI ATOMAMH H/TH MO-
JNIEKYaMH BELLECTB, IIPUCYTCTBYIOLIHX B
MHPOTEXHHYECKOM M1aMeHH B ra3oob-
pa3Hoit. ¢opme. Bxoasimme B cocras
aToMa 3/eKTpOoHLlI BO30yxnarwoTcs 3a

CYeT TEenna nnaMeHH H NEepexo/aT C
06b1uHO#M, ocHOBHOM OpGHTEI HAa OpOUTY
¢ 6onee BLICOKHM YPOBHEM 3Heprus. 3a-
TEM 3/IeEKTPOH OLICTPO BO3BPAILEETCH B
OCHOBHO€ COCTOAHHE C H3/TYYEHHEM H3-
ObITO4HOM FHepryHM B BH/Ie HOTOHA (Ine-
MEHTapHOH YacTHUbI, WIH €IHHHIIb] H3-
JNy4eHud) onpeneneHHol 1/IHHBI BOJHBI.

Hatpuit sBnseTca oiHuM H3 Haubo-
fee MOLLHBIX ATOMAapHBIX CBETOH3/Iy4a-
Tesnei. Harpetsie 10 TemMnepaTyphbl Bbi-
e 1800°C aToMbl HATPHSA HCNYCKAKOT
JKENTO-0PAHXEBbIH CBET /UTMHOA BOJHbI
589 HMm, ITOT Npouecc XapakTepU3yeTcs
Takoit 3¢ dexTHBHOCTELIO, 4TO criocobeH
3aTMHTL nK0Oble Jipyrie aToMapHbie
WITH MONEKYIAPHbIE HCTOYHUKH CBETA B
NMHPOTEXHHYECKOM mnameHnH. [laxe He-
3HAYHTENLHOE KOJIMYMECTBO HATpuiico-
naepxamux npumMeceit cnocobHo ceecTH
Ha HET YCHJIHA MO NONYHMEHHK MaMEeHH
moboro Apyroro useTa.

B HHBIX clydasX MOILHOE HaTpHeBOe
CBEYEeHHEe MOMKET OKA3aThCH MOJIE3HBIM,
OxucnuTeNb U3 HHTPATA HATPHA B CMe-
CH C MarHHeEsbIM roOpHOYHM ABJIIAECTCH OC-
HOBHBIM COCTaBOM, KOTOPBIA NPpHMEHA-
erca B apmuu CLIA jns oceelueHust
MECTHOCTH MpPH TMPOBEJAEHHH HOMHBIX
onepaunii. IlpH BOCIIaMeHEHHH CMECH
MPOHCXO/IHT OKHC/IEHHE MATHHA HUTpPA-
TOM HaTpuA; obpasyiounecs B pe3yiib-
TaTe 4YacTHLBI OKCHIa MArHHsA, Harpe-
Thi€ /IO BbICOKHX TEMNEPATYP, CBETATCA
ApKUM GenbiM cBeTOM. Bbicokne Temne-
patypsl (nopsanka 3600°C), xapaktep-
Hble /118 MArHHEBOTO MaMeHH, pacuiu-
PAIOT MANa3oH JUIMH BOJIH, M3Jy4ae-
MBIX aTOoMamH HaTpus. B pesynerare
obecnieuuBaercs OcBereHue Apkum Oe-
JIBIM CBETOM.

AHAOrMYHO ATOMAapHOMY H3JTyHe-
HHIO MONeKy/IapHOe 06ycnoByieHo nepe-
X0/J10M 3MEKTPOHOB H3 OCHOBHOIO CO-
crosHus B Bo3OyxnexHoe. B nuporex-
HHYECKOM TNJITAMEHH MOJIEKYJIbI JIOJKHBI
NPHCYTCTBOBAThL B razoobpasHoli dop-
Me M JIOJIKHBI 6BITh HArPETHI IO TEMIe-
paTypbl, JIOCTATOYHO BBICOKOH nnd
obecrieuenus nepexona B Bo30Oyx/1eHHoe
COCTOSHHE ¢ MOC/EAYIOLHM H3JIy4eHH-
eM. Ecnu nnams cNHLLKOM ropsayee, MO-
NIeKyJia Pa3naraeTcs Ha COCTABMAIOLINE
ee aTOMBbl M He W3NyuaeT cBeTz. Solee
TOro, y100BI MONYYHJTHCH APKHE LUBETA,
HeobxomMo obecneynTs JIOCTAaTOMHO
BBICOKYI0) KOHLEHTpAlMIO MOJIEKY B
nnaMeHu, OHAako TpebyeTcs cBecTH K
MHHHMYMY o©0Opa3joBaHHe KHIKHX W
TBEP/bLIX YaCTHL, NOCKONIbLKY OHH ABNA-
HOTCA MCTOYHHKOM TEeMNEePaTypHOro
CBEYEHHS, «PA3MBIBAIOILErO» HYKHbIH
uBer.

OTCYTCTBUE TeOpeTHYeCcKoro
dbynnamenTa usetd s delepsep-
KOB pa3pabaTbIBanuch MeTO/I0M npob u
owu6ok. B TeyeHue HECKONBLKHX NOC/e/I-
HuX necatunetuft b, Iayna u I'. Va6-
crep IIl wu3 L'leu'rpa MaTepHalIbHO-
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TeXHHYeCcKoro obecrieueHHs CHCTEM OpY-
wust BMC CUIA B Kpeiite (ur. Unana-
Ha) coemectHo ¢ [. " dunnuxeem u3
JNIOHIXOPHCKOTO OT/1EIeHHA KOPNOpaLHH
Thiokol 8 Mapuanne (wr. Texac) npo-
BOJIMJIH HCC/IE/IOBAHHA, KOTOPbIE NTOMO-
rJil ONpe/iefiiTh [JIaBHbIE HCTOYHHKH
nony4eHHs LBETOB B nupoTexHuke. [o-
NOMIHWTE/IbHBIA BKNaJ/l B pelleHHe JaH-
HOH Hay4HO#H npobnems! BHec u T. Cu-
MHI3y H3 sinoHckoil komnanmu Koa
Fireworks.

TTonyueHHe mouTH BeeX LBETOB 0bec-
neynBaeTcs HeDONBIUHM YHCIOM 3Jle-

WWW

MeHTOB. Coe/lHHEHHS CTPOHLMA AaKOT
KPacHblil LBET: THIPOKCHA CTPOHUHA
(SrOH) u xnopua crponuns (SrCl) uany-
4al0T KpACHbLIi CBET B /IHANA30HE JJTHH
BosiH Mexay 605 u 682 um. Monekynbi
¢ cojepkanueM Oapus narOT 3eneHbiit
uset. Xnopwu/ 6apus (BaCl), nanpumep,
H3NlydaeT 3e/ieHbil CBET B JHana3loHe
507—532 um.

Mosekynsl  yKa3jaHHBIX  BELIECTB
O4EeHb HEMPOYHBLI H HecTAOM/IBLHBI MpPH
KOMHATHOIl TeMnepaType, NO3TOMY HX
HE/Ib38 HENOCPE/ICTBEHHO 3aKNa/1bIBaTh
B cHaps/1b1 Juia deliepeepkoB. Mx cunTes
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obecrnieupBaeTcs B X0/1e OBICTPBIX peak-
uHil, MTPOHCXOAAIMX B niaamenn. Maro-
TOBHTENH J100aBNAIOT TAKHE COE/IHHE-
HHA, KaK XJIOPCO/Iep KAl Kayuyk, To-
NHBHHHIXJIOPH/T (xnopconepxatuas
naacTMacca), nepxJopaTHLIE HAH XNO-
paTHble OKHMCNHTENnH (cojiepikaiume
aToM Xsopa u 4 wiaH 3 aToma KHeiopo/ia
COOTBETCTBEHHO). 3TH COE/IHHEHHA Pa3-
nararoTCs NPH BEICOKHX TEMNEpaTypax ¢
BeIENeHHEM cBoDoaHoro xnopa. Arto-
MBI XJIOpa COETHHAIOTCA ¢ aTOMaMH Oa-
pHA HAH CTPOHUMA, oOpaizys HyXKHbie
CBETOM3INYYAHKLIIHE MONEKYNEI.

®OPMbI U LIBETA ®EVMEPBEPKA 3a8UCAT OT TUNa cHapsaa u
cocraBa 3se3[]. HepaBHOMEPHbLIA NMBEHb CBETNLIX WUCKP Xa-
pPaKkTepeH gna cHapsifa amMepuKaHO-eBPOMNEeNCKOM KOHCTPYK-
uuu (BBepxy cnesa). Chepuyeckue, B hopme LiBETKA XpU3aH-
Témbl Pa3pbiBbl NONY4YalOTCA NMPWU MCMONL3OBAHMM COOTBETCT-
BEHHO HasBaHHOro CHapsfa ANOHCKOW KOHCTPYKUUMK (BBEpXY

crnpasa). CHapafbl MHOrOKPAaTHOrO paspeiBa MNK 3annbl CHa-
PAAOB OAHOKPAaTHOro pa3pbiBa crnocobHbl CO3gaBaTh HEOOL!-
HanHo Kpacueble 3hekTsl Gnarofaps UCronb3oBaHuIo pas-
HOOGPAa3HbIX NUPOTEXHUYECKUX COCTABOB, U3NYYAIOIUX CBET
(paanuuHcro uBera U U3galnx rpoxoT NpPM BocNnaMeHeHuu
BHM3Y).
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WHTEHCUBHOCTb

MEflb

BAPUIA HATPUNA

MATHUWIANTIOMUHUA

L CTPOHL WA =

XENE30/APEBEC-
HbIX YIronb

CBEYEHWE o6ycnoBneHo TemnepatypHbiM HarpesoM, aTo-
MapHbIM U MONEKYNAPHbLIM M3ny4yeHueM. Ero usert 3aBucuT ot
TOro, B KakKoi obnacTv BUMAMMOro CnekTpa uany4aerca oCHOB-
HaA 4YacTb 3Hepruu (BBepxy). ATOMbI U MONeKynbl BO30yga-
I0TCHA NPU HarpesaHuu B NMPOTEXHUYECKOM NNamMeHu 4o BbICO-
KUX TEMNEpaTyp v BbienaioT UM30ObLITONHYIO 3HEPruio B BUeE
CcBeTa. ATOMapHbIA HATPUK ABNAGTCA MHTEHCUBHLIM UCTOYHU-

KOM XEnTo-OpaHXeBoro uany4yeHus. HenpodHbie coeguHe-

IMo-seuauMomy, HaubGonee cnoxHoi
3ajiaueil 1A NUPOTEXHHKA ABJIAETCA MO~
JiyMeHHe ApKoro cuHero usera, Haunyu-
1M HalIeHHBIA /10 HACTOALLETO BpeEMe-
HH CHHHMA H3ny4aTenb — 3TO XJIOpHA
mefu (CuCl), koTopsiit HecTabunen npu
BBLICOKHX TeMNepaTypax, He0OX0MHMBIX
JUIA MONY4Y4eHHA HHTEHCHBHOIO CBETa.
Ecnu TeMnepaTypa niamMeHH TpeBbillia-
eT HeoOX0/IMMYI0 118 ONTHMAsBLHOro
MOJIEKYJIAPHOrO HM3JIyuYeHHsA, MOJEKYNbl
OuicTpo pacnanarwoTcs. Mo yka3zanHOM
NPHYHHE /1A NONYyYeHHA NpH deiiepeep-
Ke OTYETJIMBOIrO CHHErO cBedeHHs HeoO-
XONTHMO 0cODEeHHO TOYHO PEryJIHpOBaTh
OTHOCHTE/ILHBIH COCTaB M pa3Mephbl 4a-
CTHL TpeDyeMbIX XHMHUYECKHX BELLECTB.
To xe caMoe ocTaeTcs cnpaBe/lIHBLIM B
OTHOLLUEHHH JIHAOBOrO M (PHONETOBOTO
LIBETOB, KOTOpLIE MOMY4alOTCA MPH CO-
BMECTHOM CBEYEHHH XJIODH/IA CTPOHLMA
H XJIOpH/1a Me/IH, 00pa3yIoIHXCH B Iia-
MeHH. 51 0cODEHHO BHHMATENBHO CEXY
3a uBeTaMH TUiaMeHH nipu HabnoneHuu
theilepeepKa; ¥ KOT/1a BHKY OTYET/IUBbI
CHHHMH UBeT, BCErJia MCNbLITHIBAK Y/10-
BJIETBOPEHHE, H MHE XO4YETCA Y3HaTh,
Kakoi XHMHuecKHMH cOCTaB HCNONbL3O0-
BAJICA JI/IA €ro NOJyYeHHA.

LiseToco3narwoliHe COeIHHEHHA B CO-
4eTaHHH C COOTBETCTBYIOIUMMH TrOpIO-
YHMH KOMINOHEHTAMH H OKHC/IMTENAMH
cnocobHEl cO3aaBaTh CneuManbHble 3d-
thexTrl. Kackane! kpacubix uckp 0bs3a-
Hbl CBOHM IBETOM TMPHCYTCTBHIO B CMe-
cu kapOoHaTa cTpOHLHA (H3/yYaroLero
KpacHblii CBET) H rpanyn anloMHUHKA (Co-
3/1aI0LIHX HCKPBI). JlaHHble KOMIOHEH-
Thl CMELUHUBAKOTCH C FOPIOYHM, CBA3YIO-
LIHM H OKHCJIHTENEM /10 MOJIYYEHHd Iy-
CTOMH CYCMEH3HH; B CYCNIEHIHIO 3aTEM MO~
rpyarT NpoBO/ia H AKOT el 3aTBep-
JieTh. Jpyroe coe/iHHEHHE CTPOHLIHA —

HUTPAT CTPOHUHA — CMELIHBAETCA C
NepXnopaToM KajiHa (OKHCIIHTENeM U
HCTOYHHKOM XJIOpa) H C pa3IHYHBIMH
rOprOYHMH KOMITOHEHTAMH C LENbIO NOo-
JIY4EHHS OTHET/IHBOTO KPacHOTO cBeye-
HHS B CHTHAJIBHBIX paKeTax.

deliepBepK ABNACTCH NPOH3BEIEHHEM
HHXXEHEPHO-NTHPOTEXHHYECKOH MBIC/IH.
Huske onucaHsl /1Ba THNA CHAPA/IOB /IS
thefiepsepka. LInnuuapuueckue cHaps/ib!
aMepUKaHO-eBponelcKOoi KOHCTPYKLHH,
o6buHOo oT 7 10 30 cM B iMaMeTpe, BEI-
CTPENMBAIOTCH H3 MeTaJUIHYECKHX, Kap-
TOHHBIX HJIH TJIACTMACCOBBIX MOPTHD.
Conepxawmniica B OCHOBaHHH cHapsia
YepHbIfl MOPOX BOCTIIAMEHAETCA M, Cro-
pas, BeIOpacbiBaeT €ro Ha HeCKO/LKO
COT MeTpOB BBepX. BipwiBaTenb 3ame-
JIEHHOTO JeiicTBHA 3aropaeTrcds B MO-
MEHT BBICTPE/IMBAHHA CHApA/JA; 4epe3
HECKOJIBKO CEKYH/1, KOr/la CHaps/ Haxo-
JIMTCA BBICOKO Haj 3emiieil, 3apaa uep-
HOTO NOpPOXa pa3peIiBAET CHAPAA H MOJI-
YKHIaeT 3epHa UBETOC03/1AK0LLErO cOCTa-
Ba (TakK Ha3bIBaeMbIC «3Be3/1bI»), KOTO-
peie GecnopsjouHo HabUTHI B cHaApsa/.
3Be3/1bl pa3neTaloTCas B pa3HbiE CTOPO-
Hbl, 0Opasys cryualiHyl0 CBETOBYIO H
LIBETOBYIO KOMNO3HLUHIO. B Takoro Tuna
CHapfA/Jax BMECTO 3Be3/1 H pPa3phIBHOTO
3apsjia MOXET CO/IEPKATHCA HECKOJIBKO
yHUHit mopoxa (1 yuuus = 28,35 r) ans
MOJIyYeHHA BCOBILIKK C TpoXxoToMm. Ta-
KOH CHap#/l, Ha3bIBaeMBblil «CamTOM»,
NPOH3BOHT BCMBILWKY CBeTa, CONPOBO-
XK/IaeMYHK TPOMKHM B3DbIBOM.

Kpyrnsie cHapsibl, Tak Ha3bIBAEMOTO
«XPH3AHTEMHOr0» THMNA ANOHCKOH KOH-
CTPYKUHH WMET NPUMEPHO TaKoOil Xe
JIHAMETD, Kak H amMepHKaHO-eBpoOrnei-
CKHE CHap#/1bi, H TAK)Ke BbICTPE/IHBAIOT-
CA U3 MOPTHP. B cHapsnax XxpH3aHTeM-
HOTO THIA 3B€3/1bl PACIIPE/Ie/ieHbl B BH/IE

HWA, cofepxxalime mefb, 6apui U CTPOHUMIA, CO3[AI0T CUHURA,
3eneHbid U KPacHbIA LUBeTa COOTBETCTBEHHO (B yeHTpe). Yno-
MAHYTbIE HecTabunbHbIE MONEKynbl oOpasyloTCA TONbLKO Ha
KOPOTKOE BpeMS B ropaYeM nnameHu. Hactuubl anioMMHUA 1
MarHuA Npu BOCMNamMeHeHWu JalT Gensie UCKPbI; YacTulbl
)eneaa U peBecHOro yrns He HarpesalwTCcA Tak cunbHo, No-
3TOMY M3Ny4arT cnabbii 30N0TUCTLIA CBET (BHMU3Y).

cheprueckoii 0605104KH, OKpyxarolLe
LEHTpa/ILHBII pa3pbIBHOMN 3apsi/1 U3 yep-
Horo nopoxa. Kora 3apsan B3pbiBaercs,
OH MO/IKMIaeT MHOTOYHCIIEHHBIE 3BE3-
Nkl H pa3bpaceiBaeT HX CHMMETPHYHO B
pa3Hbie CTOPOHBI, B 3aBMCHMOCTH OT
pa3MepPOB H XHMHYECKOr0 COCTaBa 3BE3/1
MOXHO J1I0GHTBLCA NMONYy4YeHHs MIHOBEH-
HOI BCMBIWKH HIH NMPOTAMXEHHbIX HH-
Tell. CBeTananca HUTHL crocobHa naxe
H3MEHATLCA B LIBETE, €CJIH 3B€3/1a CO/lep-
*HT Ooslee 0IHOTO CNIOS LBETOCO3AAN0-
LIErO cOCTaBa.

HekoTopsie cHaps/ibl aMepHKaHO-€B-
ponefcKoi KOHCTPYKUHH COCTOAT H3 He-
CKOJILKHX OTCEKOB, B Ka)/10M H3 KOTO-
PbIX COJIEPKHTCA ONpeae/ieHHbiH pa3-
PBIBHO# 3aps/1 ¥ 3B€3/1b1 (H/TH NOPOX /A
NOAy4eHHs BCMBILIKH ¢ TpoxoToMm). Kor-
1a pa3peIBaeTcA O/IHH OTCEK, MPOHCXO-
JIHT MOJIXKHT B3PBLIBATENSA 3aMENIEHHOTrO
AeACTBHA, BEYLLUEro K CNeAYIEMY OT-
cexy. B peaynsTare o1MH cHapaa obec-
NEeYHBAET MNOJYYeHHe HECKOJIbKHX pai-
peiBOB. HepepoATHBIM NpeacTaBnseTcs
thakT M3roTOBNEHUA 3ALHTHLIX NEPero-
POJIOK MEXJ/TY OT/IE/IbHBIMH Pa3pbiBHbI-
MH OTCeKaMH M3 O0OBIKHOBEHHOTO Kap-
TOHA.

POME cBeToBbIX 3DthekTOB METO-
7Ibl MHPOTEXHHKH YAcTO HCTIONb3Y-
HOTCA /115 nonydeHHs Tenna. Haunbonee
M3BECTHLIM THPOTEXHHYECKHM  YCT-
pPOMCTBOM, TpeHA3HAYEHHBIM /18 T0-
NyuyeHHs Telia, ABNAeTCH OOLIKHOBEH-
Has CrM4Ka, COCTOALIANA U3 JHEPTrOBbI/1e-
nAKoel cMecH OKMCJIMTENA B BHJIE XJ10-
paTa KajiHs W Cepsl B COMETAHHH C Kiiee-
BbIM FOpPIOYHM H CBA3YHOLLIHM.
Ioproyee BeElLECTBO, CHAMLMWI Kallb-
LIHA, B CMECH C OKCHIOM jKeJle3a Bbi/iesis-
€T HEeKOTOpOe KOJMYEeCTBO Temsia ¥ He
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BbiienseT raos. Bo Bpems 2-it MHPOBOIH
BOHHLI HeDOJIBbILIME NHPOTEXHHYECKHE
yeTpoficTBa, COMEPXalliHe YyKa3aHHbIH
coctae H npucnocobnenne ans ero non-
JKHra, BCTPaMBAIHCh B KOHCEPBHLIE DaH-
KH ¢ NPO/IYKTaMH, KOTOPbIE MOXHO Obi-
no Gnaronaps 3TOMY pa3orpeBaTh TMpH

B Hebonpiuinx maciwtabax razoobpa-
30BAHHE CO3/1aeT XapaKTEPHbIH LUIMNA-
LLHA 3BYK, C/BILUHMBIH MPH 3aMyCKe He-
KOTOpPBLIX cHapsiuoB deiiepsepkos. Co-
CTaBbl, CO/IEPIKALLHE B KAYeCTBE OKHCTH-
TENA NepXI0paT Kajiusd H COoJb OpraHu-
YeCKO# KHCOTHI (HanpHMep, canHuUIaT

HaTpHs — «IBOKOPO/HEIH OpaT» acnu-
PHHA), TOPAT NMOCMONHO H BLIAENAIOT ra3
nopuusami. Ecnu Takoro posa cMecH 3a-
NpeccoBaHbl B yiKHe TPYOKH, TO KOpOT-
KHE MMITYALCHI UCTEKAMOIIEro raa co-
31aK0T CBHCTALLHA 3BYK.

Haubonee noaxoasimii cnocob npu-

OTCYTCTBHH MiuThi. CMecH 3amejinen-
HOro JieficTeug, 06b1YHO B BH/le NIpecco-
BaHHBIX CTONOHKOB, co/lepXauX ro-
proyee Ha ocHoBe Oopa, Bonsdpama unn
KpEMHM#, BbIIENAIOT 3a/1aHHOE KOJIHYe-
CTBO Tenja 3a ONpe/ieNicHHOE BpeMA H
cnocoOHBI 3amycTHTL Jpyryio, Oonee
MOLLHYIO peakuuk. Takoro poaa cocra-
Bbl MPHMEHAIOTCA JUIA YNIPaBJIeHHA NO-
C/IE/IOBATE/IBHOCTBED  HMCIIOJIHEHHA BO
BpEMEHH Omnpe/iefieHHbIX OnepauHii B
Pa3THYHBIX  A3POKOCMHYECKHX  YCT-
poiicTBaxX, BKMKOYAA NMHPONATPOHLI /UIs
MIHOBEHHOT'O OTCTPE/A JIOKOB aBapHii-
HOrO BbIXO/1a MAH OTpaboTaHHBIX cTy-
neHel pakeT; aHAIOrHYHbIE B3PbIBATENH
3aME/INIEHHOT O JICHCTBHUS HE JIONYCKAIOT
pa3peiBa PYYHbIX IpaHaT cpa3ly e no-
c/le Bbl/IepruBasusa Yeku H ocBoboxe-
HHA peryara. Jlis 3aiMTel caMoJIeTa OT
pakeT NPOTHBHHKA, HABOAALLMXCA HA HC-
TOYHHK TEIIOBOr0 M3/yyeHHs, paspa-
fotaHs! cneunansHble HHGpakpacHbie
«nomexu». CocTasbl, HAYILHE HA H3roO-
TOBJIEHHE TAKHX «MOMEX», H3y4yarT B
HH(pPaKpacCHOM /IHana3oHe, HMHTHDYA
PEaKTHBHBIH JIBUraTeNb.
TennoBsie/ieHHe YacTO CONPOBOX-
naercs oOpajoBaHHEM ObiMa H rasa.
[NpuMensemble /118 CHIHATH3ALMH U CO-
3/1aHH5A /IHEBHLIX 3PE/IHIL UBETHBIE /lbI-
MOBBIE FPaHaThl CO/IEPXKAT CMeCh XJIO-
paTa KaJius B KAYeCTBE OKHCIIUTE/A U ca-
Xapa B Ka4ecTBe IOPHOYEro; CMECk NMpH
BOCIUTAMEHEHHH BBbIJIENAET Mapkl opra-
HHYECKHX KpacHTesell, ApKO OKpalluBa-
rowme obnaka asima. Caxap npHMeHs-
€TCA MOTOMY, YTO TOPHT MpH HH3KOH
Temneparype; Oonee ropsuee mnnams
pa3noxuIo Obl KPacHTEsTH.
TeepnoToOnnHUBHLIE PaKeTHEIE BHIA-

TeIH mpencTasnsoT coboit, no CyTH
aena, THraHTCKHE MHPOTEXHHYECKHE

YCTPONCTBA, KOHCTPYKIUMA KOTOPbIX Npe-
AyCcMaTpHBaeT ONTHMANILHOE ra3000-
pazopanue. Kaxneill yCKOPHTENb KOC-
MHYECKOrO 1LATTNa COOEPXHT OKONO
500 TeiC. KT pakeTHOIro TONJIHBA, COCTO-
Allero U3 nopoikooOpa3Horo antoMH-
HHA H NlepXiopaTa aMMOHHA B KayecTBe
okucnuTens. Kpome TOro, B COCTaB
CMecH BXOJIMT CreliHanbHOe Toprouee U
CBA3YIOLLHI cocTaB — comosiimep Oy-
Ta/IleHa, aKpHJIOBOH KHC/IOTHI H aKpH-
nouutpuna (PBAN). Tlpu OkHcneHHH
PBAN Bbijienser Gonbllioe KO/THYECTBO
OKCH/Ia H MOHOKCH/1A yrnepo/ia H BOas-
HOrO mapa, KOTOpbie H MOAHMMAIOT
waTTn B KocMoc. INepxnopar aMmmouus
TIPHIOJIEH UIA PELIEHHA NaHHOM 3a1ayuH,
MOCKOJILKY BCE NPOAYKTHI €ro painoxe-
HHA TakKKe AB/IAKOTCA rajaMH, uTo Tak-
e cnocobeTBYET MOBLILLEHHIO TATH,

XO3AWCTBEHHAS CIMUYKA npeacTasnseT cobow cneymansHoe nMpoTeEXHUYecKoe
YCTPOWCTBO. Peakyus Mexay OKUCNUTEeNneM B ronoBKE CMNUYKU — XNopaToMm Ka-
NWR — U CORQEPXXalMMCR Ha CTEeHKE KopobKa KpacHbIM cpochopoM NPUBOAUT K BOC-
nnaMeHeHuio CMECcK U3 XNopaTa Kanua U KNeesugHoro ropoyero. MpucyTcTeyloT
BCE NUpoTexHu4eckue achdekThl: BbIAENEHME Tenna, AbiMa, CBeTa, rasa v 2syk. He-
KOTOpLIe paHee BbINyCKaBlWMECH CNUYKK M3 COCTaBa Ha OCHOBE XnopaTa Kanus nog-
XKWUranucek nNyTem NMorpy>KeHunn B CepHyo KMCnoTy. CMeck M3 cepbl M xnopara Kanus
HaCTONbLKO YYBCTBUTENbHA K NOAMMUIY, 4TO €8 MCNonb30BaHue ObIN0 3anpeueHo B
AHrnuu sakoHom ot 1875 r. B CLUA npuMeHEHWE XnopaTa Kanua B cherepeepkax Tax-
KE OrpaHu4yeHo.
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MEHEHHA KOHKPeTHOI MHPOTEXHHUYECKOH
CMECH OInpe/ensercs XHMHYeCKOH ak-
THBHOCTBIO BXO/IALIHX B €€ COCTAB OKHC-
NMUTENA U ropovero., XHMHYeCKas ak-
THBHOCTH TOPHOYEr 0 HANPAMYIO CBA3AHA
C KOJIWYECTBOM TEMIOBOH 3HEPIHH (Ten-
JIOTO# cropaiids), BblJIENIAEMO B Npo-
liecce COeMHEHNWa ¢ Kucnopoaom. Me-
TaJibl BLIJIENAKOT NPH OKHCIEHHH Bonb-
LLOE KOJIHYECTBO TEIUIOBO#H 3HEPrHH; ca-
Xap Bbl/IE/IAE€T CPABHHUTENBLHO MEHBLUIE.
JpeBecHbill yronk W HaTypalibHBIE Be-
LiecTea, HanpHMeEp KpacHbIR Kayuyk —
COK, 0coDOl MOpoak! AepeBbeB — Npo-
H3BOMUT A0CTATOYHOE KOJIHYECTBO Tell-
Jla A8 aKTHBH3AUHH LBETOCO3AarOIIHX
COCTABOB.

XHUMHYECKas aKkTHBHOCTE OKHCIIHTENA
3aBHCHT OT /IBYX OCHOBHBIX (DaKTOpPOB:

WWW AM-MAGA N U

FE HAYK

TEMNEPATYPhi H TEMIOThI PA3J/I0XKEHHA.
Ipu TemnepaType pa3N0oKeHHA OKHC/IH-
Te/lb HAYHHAET BHUIEAATH C 3aMETHOM
CKOpOCThIO KHcnopoa. Tennotoil pas-
JIOXKEHHA, KAK MoApa3yMeBaeTcs caMHM
HA3BAHHEM, ABISETCA KOJMUECTBO TEm-
N0Thl, HEODXO/HMOE ANA Pa3NIOKEHHA
OKHC/IHTENsA, B NPOLEcce KOTOPOoro cob-
CTBEHHO H BhLIENAeTCA KHcnopoa. [dax-
HOE KOJIHYECTBO MOXKET OBITh MONOXKH-
TeNbHbIM (IH/I0TEPMHUYECKaA PEAKLIHA),
TOT/Ia TENAO MOrOLIAETCA B Mpollecce
Pa3NOXKeHHA, HIH OTPHLATEJILHBIM (3K-
30TEPMHYECKAs peakilis), Toraa Temnno
BBI/IENIAETCA.

Peakius pa3noykeHHa XnopaTa Kajius
NMPOTEKAaEeT MPH JIOBOJILHO HH3KO# TeM-
nepatype (360°C) u ABNAeTCA K3I0TEP-
MHYECKOMN; /1aHHAA peaKlHa HCNOoJb3YeT-

Csl B /ILIMOBBIX [paHaTax H X03aiicToeH-
HBIX CMIHYKAX BBH/Y 3HAYMTE/IHOIO KO-
JIYECTBA BbLIENAEMON IHEPTHH H NpO-
CcTOTHI 3anycka. [MpOTHBONONOKHBIM
BAPHAHTOM SBJISETCH peakiiis pa3noxe-
HHS OKCH/IA XeJjle3a, KOTopas npoTekaeT
npH TeMnepatype oko0 1500°C u aBns-
€TCA CHIILHO 3HA0TEPMHYECKO. DTy pe-
AKLHK MOXHO 3anycTHTh H NOJUIEPKH-
BaTh TOJILKO NPH NOMOILH IHEPrOEMKO-
ro MeTaUTHYECKOTO TOpHHYero THNa
ANFOMHHHA.

KOPOCTB npoTekaHHA peakuuu 3a-

BHCHT OT cnocoba ynmakoBKM B 0/1-
HOPO/IHOCTH TNHPOTEXHH4YECKOH cMecH.
Kak n3BecTHO Ka)/10My H3rOTOBHTENIO
UHIHHApHYecKHX OGom6, obonouka cy-
LIECTBEHHO YCKOpAET MUPOTEXHHYECKH
Mpolece 3a cYeT KOHUCHTPALMH Teria H
TOPAYEro ra3a B 30He NPOTEKaAHUA peak-
i, CMech, CKOPOCTBIO CrOpaHHA KO-
TOPOil MOJXKHO YNpPaB/IATE B OTKPBITOM
COCTOSIHHH, CrnocobHa CHABHO B3PbI-
BaThbes, Oyayun orpannvenHoil. B ob6-
LIEM CJ1y4ae, YeM O/IHOPO/1HEE pa3Mellie-
Hbl TOPIOYEE W OKHCIIHTE/b, TEM Bbllle
CKOPOCTb FOpEeHHA.

OnHax/ael Ha ceMHHape MHe Obin 3a-
JIaH BOMPOC, NMOYEMY XKH/IKOCTH HE HAaX0-
JIAT WHPOKOro NpUMeHEHHs B NHPOTEX-
HHKE, XOTH# HX MOXHO CMELUMBATHL IO-
pasfno Nydile ¢ MOJy4YeHHeM HaMHOTo
6osee XHMHUECKH aKTHBHBLIX COCTABOB,
YEM B cjiy4ae ¢ TBEP/1bIMH BelLECTBAMH.
B orsete s OOBACHHI, Y4TO KHIKOCTH
CMELHBAKOTCA CIMILIKOM X0poiuo, XKua-
KHE COCTaBhl OKa3biBAIHCH OBl CIHILIKOM
O/IHOPO/IHBIMH H NOITOMY YEPECUYp XH-
MHYECKH aKTHBHBIMH H YYBCTBHTEJIbHBI-
MH K noukury. Kpome toro, Bo Bpems
XPaHEHHA JKWIKOCTH MOIYT OTCTaH-
BAaThCA, HAPYLIAA TEM CaMbIM XHMHYEC-
KO€ paBHOBecHe. PaHHWe BapHaHThb! /1H-
HAMMTA, NpeacTasnsAioire coboi nopuc-
Tbl€ BELUECTBA (HanmpHMep, [OpeBec-
Hble ONWIKH), MPOMHTAHHBIE XHIKHM
HHTPOITTHLEPHHOM, OTJ/IHYAIHCh HCKTHO-
YUTENLHON HecTabHABHOCTBEIO HMEHHO
no NaHHOH npHYKHe.

XHMH4eCKan aKTHBHOCTE MaKCHMa b~
Ha, KOra CMeLUIEeHHE OKHCIIHTENA ¢ TOI-
JIHBOM MNPOH3BOJIMTCA HA aTOMApHOM
YPOBHE, H NPHHMUMAIOLIMIA IEKTPOHBI
OKHCIINTE/Ib pPAcroniaraeTcs B HENo-
cpeaCTBEHHOM BIM30CTH OT OT/1AI0LLETO
3/IeKTPOHBLI ATOMA H/IH HOHA rOpIOYero
NpH 3anycKe MNHPOTEXHHUYECKOH peak-
uuH. Takoro pona 3HeproBbIICNAKOLLHE
aTOMAapPHbIE CMECH ABJIAKOTCH, €CJIH Bbi-
pa)kaTbCA TOYHEE, B3PbLIBYATBHIMH Be-
ILECTBAMH, a HE NHPOTEXHHYECKUMH
COCTaBaMH, OQHAKO NPHHLHMLL, OTIPeae-
NIAKOLIME HX XapaKTepHCTHKH, aHano-
THYHbI H3/10’KeHHbIM panee. Hanpumep,

MPA3AHWKW conpoeoxganuck doenepsepkaMi Ha NPOTAMKEHUM BEKOB. Ha xpomo-
nuTorpagum 3ane4aTtneHo oTkpeiTKUe B 1883 r. BpyknuHCKOro MocTa 4Yepea p. McT-
Pueep (saepxy). CToneTne MOCTa OTMEYANOCh HE MEHEee APKOM ileMOHCTpaLuen nu-
POTEXHUYECKOro UCKyccTBa (BHM3y). B 1983 r. spenuwe ObIN0 OPraHUM3oBaHo ce-
MencTeoM Mpy4un — rnasHbIMK co3gaTensMu denepsepkos B CLIA.

MonekynapHas GopMyna HHTPOT/IHLe-
puHa BuIrnaauT Kak C3N;HOy. Heana-
YHTENLHOE BOIMYLLIEHHE (TENI0BOE HIH
yAapHOe) 3acTaB/ifeT ero pasnaratrhcs
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Ha yrieknensit ras (CO,), soay (H,0),
a30T (N,) 1 HeBonbLIOE KO/THYECTBO KHC-
nopona (O,). B xone peakunn a3oT-KHc-
JIOPO/IHBIE ATOMHBIE CBS3H 3aMEHAIOTCA
Ha HamHoro Gonee crabunbHBIE yrie-
POA-KHCIOPO/IHBIE, BOAOPO/I-KHC/I0POJI-
HBIE M a30T-a30THEIE CBA3M ¢ BonbLIMM
BbI/IEJIEHHEM 3HEPTHH.

Menee u3BecTHBIM, O/1HaKo, Bce 6o-
Jiee BaXKHBIM BELLUECTBOM OMMCAHHOIO
THIIA ABJIAETCA a3x/l HATPHA, KOTOpblﬁ
CNYXHUT aKTHBHBIM KOMMOHEHTOM B BO3-
AIVIIHBIX pe3epByapax [/ TPaHCIOpT-
HBIX cpencTB. YKalaHHas cMeck npej-
cTBaseT coboit B3aHMHO NPOHHKAIOLLHE
HOHHBIE PELLIETKH HATPHA K a3uaa (rpyn-
Nbl H3 TPEX XMMHYECKH CBA3aHHBIX aTO-
MOB a30Ta). SHepreTHYeCKoe BO3aelcT-
BHE HAPYLUAET PELUETO4HYIO CTPYKTYDY.
Hatpui coeannseTcs ¢ KHCIOPO/AOM, a
aTOMBbl a30Ta rPYNIHPYIOTCA NONApHo,
obpa3zya Gonbuioe KoauyecTso raszoob-
pa3Horo a3oTa.

CTOPUA nHPOTEXHHKH KaKk B

CIIA, Tak # 3a pyGexxoM MoJiHa
Tparuyeckux cobuiTHH, CAyyaBLUHXCH B
npouecce MPOH3BONCTBA, TaKMX, Kak
CHIbHeAIMH B3pbIB, pa3pyLUHBLIHE B
1983 r. 3aBom I'pyuun Ha o. JIOHT-
Atinenn (wr. Hero-Mopk). Heobxonu-
MOCTB MOBBILIEHHA BE30NMacHOCTH Tpe-
6yet rnybokoro uayyeHus sBIeHHA BOC-
NIaMeHEeHHA.

BocnnaMeHeHHe MPOHCXOOHT, KOraa
JHEPruf OT Kakoro-nubo McToOuHMKA —
OT IUIAMEHH, TPEHHS, yaapa, HCKpbl, 1o-
BBILIEHHA TEeMIIEPaTypbl HIIH Oaxe OT
Na3epHOro jiyua — paspyllaeT XHMH-
YECKHE CBA3H B THPOTEXHHYECKOH CMECH.
B pesyneTaTe obpaiyiorca Gonee cra-
OWNBbHBIE CBA3H C BBIIE/IEHHEM 3HEPTHH.
Ecnu konH4€eCTBO BBI[E/IEHHON 3HEPIHH
[OCTATOYHO IR 3a1TyCKa PEakLHH B crie-
OYIOLLEM C/IO€ CMECH, TO peakuHs npo-
OOJDKHTCA, €C/IM JHEPrHs MOrjouaeT-
CA OKPYXKalOllHM BEILIECTBOM HITH €€ KO-
NMHYMECTBO HE OOCTATOYHO ONA 3amycka
PeaKkillid B CedyIOILUEeM C0e, TO peak-
LIMs 3aTyXaeT.

&®. MakuHTAallp COBMECTHO C KOMIera-
MH € HCNBITATENBHOIO TMOJIHTOHA X3-
3apa npu KocMmudeckoM uenTpe [IxoHa
Crennuca (wT. MUccHCoHnH) npoaHanu-
IHPOBANH PAJ NUPOTEXHHYECKHX cOCTa-
BOB HA MPE/IMET OMNpe/le/ieHHA YyBCTBH-
TENBHOCTH K NOJIXKHIY pa3/IHYHBIMH HC-
TOYHHKAMH 3IHEPIHH. I-IDOBEJ]CHHI:IC HC-
Cne/I0BAHMA NMOKA3a/H, ¥TO KPMTHYECKH-
MH  aKkTopamMH, ONpeaenAloLHMH
YYBCTBHTENBLHOCTE, ABAAIOTCA KOJHue-
CTBO BbIJIEJIAEMOIO B X0O/1€ peakKllHH TEmn-
jla M TeMIepatypa BOCIJIAMEHEHHH,
T. €. MHHHMallbHa# TemIepaTypa, He-
obxoaumas s 3anycka beicTponpoTe-
Kawuweil  caMopacnpocTpaHaroiuencs
peakuuu. Kpome TOro, uyBCTBHTENb-
HOCTB K MOJIKHTY 3aBHCHT OT Pa3sMepoB
YacTHI XHMHYECKHX KOMIIOHEHTOB H

pa3MepPOB 3epPeH CMeCH; CMeCh M3 3epeH
MEHBLUEr0 pa3Mepa BOCMIAMEHSAETCA
nerye, ueM cMech U3 Bosee KpYNHBIX 3e-
peH. CnocoOHOCTE K NOJIXKHTY T0/1 BIHA-
HHEM TPEHHA ONpPeEAENAeTCH NMPHCYTICT-
BHeM abpa3uMBHBIX BEWIECTB B CMECH.
Jobapnenne cMa3ki THNA BOCKA NMO3BO-
NAeT CYUIECTBEHHO CHH3MTb BEPOAT-
HOCTB BOCMJIAMEHEHUA OT TPEHHUSA.

Kpome Toro, ans nroae#t, nonb3yo-
LIHXCA MHPOTEXHHYECKHMH CPe/ICTBAMH,
ocoboe 3HayeHHe MMeeT akTop Geso-
MacHOCTH, MOCKOJIBKY JIETH, MNpa3Hysa
Heun HezaBHCHMOCTH, [ens B3aTus ba-
crunun, [ens 'as ®okca, Hosbill roa u
JIPYTHeE Mpa3/IHHKH, 10 TPa/IHLIHK yCcTpa-
uBator (eheppepkn. B 1976 r. Kommuc-
cusfi no 6e30nacHOCTH NOTPEBUTENLCKHX
Toeapos CIIIA B 3akoHOAATENBHOM TO-
ps/IKe YCTaHOBM/IA cTporue denepasb-
HbIE CTAH/1APThI HA H3IJAE/IHA JUJIA YCT-
poiicTsa ¢eiiepsepkoB B ObiTy. CTpaHsl
€BpOoneficKOro 3KOHOMHYECKOTro C0o00-
wecrea (E3C), npuMeHsioLHe pa3HO-
obpa3nbie HOpMbl BGezonacHoCTH, NkITA-
10TCA cefidac 00BeIHHHTEL HX B €IHHOM
CBOJIE MpaBH, AeicTBYA B 00111eM pycrie
YHH(HKALHH 3JaKOHOB H 3KOHOMHYECKHX
MPHHLUMIIOB.

T COMHEHHWH B TOM, 4TO MHO-
THE HAYYHBIE KAPbEPH! CIOXKHIINCH
Onaronapa paHHemMy YBIEYEHHIO THPO-
TEXHHYECKHMH ONbITAMH — MHE TNpH-
unocs ybenuTecs B 3TOM B XOHe
MHOrOYHCNIEHHBIX OBecel ¢ Mccneno-
BaTensaMu, paboTaloILHMHU B pa3fiIHuHbIX
obnactax Hayku. A HeoOX0aHMOCTH
ObicTpOro npuayMbiBaHHA OObACHeHHTH
POAHTENAM M0 MMOBOJ1Y 3aNO/HEHHA Jibi-
MOM [10/1Ba/f1a Nnocfe yaa4yHoro 3KCnepH-
MEHTA, NO-BH/AHMOMY, criocoOCcTBOBaIA
MHOTHM FOPH/IHYECKHM Kapbepam.
CemeiiHblif XapakTep rpaXKaaHCKOMH
TMHPOTEXHHKH M CEeKPeTHbI XapakTtep
Gonbuieit yactu pabor B oBopoHHOMN
MPOMBILLJIEHHOCTH 3aTPY/IHAKOT MONYy-
yeHHe akajeMMueckoro obOpaszoBauns B
nanHo#t obnactu. EnuHCTBeHHbIE H3-
BECTHbIE MHE aKa/leMHYeCKHe MUPOTEX-
HHueckHe Kypceel B CHIA unTaloTcs Ha
HECKOJILKHX €XXErO/IHbIX, TMPO/JIOIKH-
TENLHOCTBIO B O/IHY HE/IENIO CEMHHAPaX,
MPOBO/IHMbIX HECKOJIbKHMH MOHMH KOJI-
neramMu U MHOIO B Bammurron-Konnes-
e (wr. Mapunenn). K cuacteio, pan
OpraHH3alMii akTHBHO MNOAMAEPXHBaET
pa3sBHTHE TNHPOTEXHHKH KaK HAaYKH H
nyOnHKyeT pe3y/ibTaThl HCCE/I0BAHHIT B
sroit obnactu. K 3THM opraHusaumsm
oTHOCATCA Mex1yHapo/IHOe NHPOTeX-
HHyeckoe obuectso W Gonblue nrO6H-
TenbCKHil MeXxayHapoHelil COK3 NHpO-
TEXHUKOB. PenKo BBIXOAALIHA XypHAan
“Pyrotechnica”  TakXe  NOMELIAET
cTaThH O Tekyuiel pabore.
IMpaknaHckas MHPOTEXHHUKA MO-TPEX-
HEMY aKTHBHEE BCEro MNoOJUIEPKHBAETCA
wHpokoi nybnukoii. B CLUA ¢ 1976 r.

cpenxeronoBoe  morpebneHde  ycr-
poiicTB [uia co3nanua deitepBepkoB Y-
BOMJIOCh. MHOrOBeKOBas TPa/JIHLHA yCT-
poiicTBa (heliepBepKOB NMPO/IOJIKAET YB-
JICKaTh moneﬁ, HECMOTPDA HA KOHKYPEH-
LHIO CO CTOPOHBI DOK-IpyIin, BHIEO H
JIPYTHX «UBETO-MY3bIKATbHBIX» pa3Bne-
yeHHnii. OueBHIHO, COBpEMEHHAA TEXHH-
Ka ellle He Halna 3aMeny pabote uckyc-
HOrO MacTepa, KOTOpas OKpallUHBaeT
HOuHOe HeDO ApKHMH DOHTAHAMH CBETA,
BbI3BIBAA Y HAC YYBCTBA BOCXMILEHHS.

.// \ \\
Buumanmnn
Iumamener!

P. @aunom
BUONOIrnA B LIUOPAX
COopHHK Tabnuu,
BKIo4awiux bonee
10000 paHHBIX
IMepeBon ¢ HeMeEUKOro

CocrasiieHsblii asTopom W3 ©OPIC
CTpaBOYHHK, BKmouawowmili Honee
10000 nauHBIX W3 0OnacTH aHATOMMH
W obuieii GHONOrMH MKHUBOTHLIX, pac-
TeHHi H (B MeHbILIEH cTeneHH) MHKPO-
OpraHH3MOB. 3HAYWTENbHAR YacTh
cOOpHHKA CONEPKHUT aaHHbie no OHO-
JIOTHH YenoBeKa.

1 [lns GHOJNIOrOB BCEX CTEUMANLHO-
crefi, crynedToB OHONOroB u mMenu-
KOB.

M3 peuensnH: «3TOT CNPABOYHHK
npeacTaBnseT coboi TpeThbe H3AaHue,
nepepaboTaHHoe W NONOMHEHHOE, H
CONEPKUT BNONHE COBpeMeHHbIH dak-
THYeckHi maTtepuan. K uvcny nocro-
HHCTB KHHTH CJIelyeT OTHEeCTH Ha/M-
YHe NUTEPATYPHBIX CCHUIOK K KaXI0H
Tabnuue, HCNONbL3OBAHHE WILIOCTpA-
THBHOTO MaTepHana, AONONHAIOUEro
Tabnuuel, NoapobHBI nNpeaMETHBIN
ykazatenb. B oTeyecTBeHHON nHTEpa-
Type nonobHbie Buonoruyeckue cnpa-
BOUHMKH  oTcyTCeTBylOTH.  (K.O.H.
H. U. Tosapogra).

1991 r. 11 n. Llena | p. 10 k.
3Ty KHHrY Bbl CMOMXKETE 3aKa3aTh
B Mara3HHax Hay4HO-TeXHHYECKOH

JIHTEPATYPHI
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Paxk kairradoB

Pn6, yHUUTOXXUBLINIK aMEPUKAHCKUIA KalTaH, HbIHEe caM rnofgBepraercs
ouvonorn4yeckomy Harnagenumio. Ecte Hagexxga, 4To HOBbIA NapasuT co
BpemeHem oby3faeT CBOero NnpPegWwecTBeEHHNKa

TO JIET nasan 3ybuaThiii kKaluraH

(Castanea dentata) moxHo 6bino

Ha3BaTh nepeBoM AMepHKH. B
30HE CBOEr0 ECTECTBEHHOrO pacnpo-
CTPaHEHHs 3TO BBLICOKOE BeJIHYECTBEH-
HOE [EPEBO COCTABIANIO YETBEPTYIO
YaCTh JIMCTBEHHBIX mopox, o006pa3ys
MOYTH HENpPEepbLIBHYIO LENb JIeCOB OT
wr. Mau no Ixopmkuu. Kawran poc
ObicTpee OONBLUIHHCTBA OPYIHX NEepeBb-
eB, nocturas nHoraa 300 M B BBICOTY H
2 m B ob6xBate. Ero npamocnoiinas ape-
BECHHA JIETrKO KOJIETCA, CropaeT MOuMTH
6e3 nbiMa H He rHHeT Gaarogaps BbICO-
KOMY COIEpXaHHK TaHHMHA (3TO Oy-
GHNIBHOE BELECTBO NMPHCYTCTBYET Tak-
e B uaitnom nucte). M3-3a yeroituusoc-
TH K THHEHHIO IPEBECHHA KalLUTaHAa Lua
Ha M3rOTOBJIEHHE LUNan H KopabenbHbIX
Maut, ctos060B ans H3roponed H onop
Tenerpabubix THHHA, B paitionax macco-
BOTO pacnpoOCTpaHEeHHs KaluiTaHa npo-
LIBETA/IO NPOH3BOACTBO OYOHNBHBIX Be-
wects. Ilnoawl 3ybuaroro kawraua,
MPEBOCXOAALLIHE MO BKYCY MIOABI APYTHX
BHIOB KAaLUTaHAa, COCTAB/IAIH OCHOBHYIO
YacTh paUMOHA MHOTHX XHBOTHBIX. Ye-
JIOBEK HMCMOJIb30BaN MX B Ka4YecTBe HH-
rpeeHTa KOHAHTEPCKHX U3 aeuil.

B HacToOsuiee Bpems 3yDuaThiii Ka-
LUTAH BBIXKHBAET rjaBHbIM obpaioMm B
BHIE HEMHOIMOYHC/IEHHOTO NOUIECKa,
06pa3joBaHHOIr0 KOPHEBOH NOPOC/bIO
norubaroLHX MM MEPTBBIX AEPEBLER.
BONbIIMHCTBO  B3POCABIX  [AE€PEBLEB
(3—4 mnpa.) noru6.i0 B Nepeoil No0BH-
HE Halllero Beka oT rpubkosoro 3abone-
BAHWA, 3aHECEHHOTO HA AMEPHKAHCKHIl
KOHTHHEHT oKojio 1900 r. BMeCTe ¢ Ka-
IUTAHOM, KOTODBIH BBE3NH W3 A3HH.
MecTo KawiTana 3auanu ayd m apyrue
JIMCTBEHHBIE NMOPOABI.

YnopHbie noneiTKH BelBeCTH Gonee
YCTOHUMBBIE K 3TOMY 3ab0/1€BaHKIO pa3-
HOBHOHOCTH KalTaHa 00 CHX MOp He
umenu ycnexa. Ho ceroaus Gnaronaps
OOCTHXEHHAM OHOTEXHOJIOTHH NOABH-
JIack HameXxaa Ha HOoBOE “opyxue” npo-
TUB rpuba-napasuta. WM3BecTHO, uTO
HEKOTODBIE IITaMMBb] rpuba He BeI3bIBa-
10T rubenu nepepa-xo3auHa. I'eneTHyec-
KMl MeXaHH3M Takol NMOHWXKeHHOH BH-
PY/IEHTHOCTH Y€ YacTHYHO PacCKphIT.
Ecnu ynacTcs npHoaTe 3TO CBOWCTBO
BCEM ADPYrHM LUTaMMam, B3pOC/ibie Ka-
LWITAHB! CMOTYT BHOBb YKPacHThL aMEpH-
KaHCKHil nanowadT.

AXO3E® P. HbIOXAYC

[MaryGuyro Goneinb xauitTa€Ha snep-
Bble 0OHapyx#un B 1904 r. I'. Mepkenb u3
BpoHkcckoro 3oonapka. Obecnokoel-
HBIN TEM, YTO HA AEPEBLHAX, POCIUHX HA
TEPPHTOPHH 300MapKa, NOABH/IHCH HE-
KPOTHYECKKE yrnybneHus, KOTopbie Ha-
3bIBAKOT PAKOM HIIH OXKOraMu KOpbl, OH
obpesan nopaxenusie BeTBH. Ho He-
CMOTP# Ha 3T0, 6oJie3Hb 3a roa OXBaTH-
na GONbUIMHCTBO KalLTAHOB B TMAPKE W
MHOIHE MEJIKHE IK3EMNIAPLI NOrubnH.
Kpynusie nepesbsi npoaepxanich elle
JIET 1€CAThb, HO H OHM ObInH MOGEK NEHbI.

B 1906 r. V. Meppuan u3 Huto-Mopk-
cKoro 6oTraHHyeckoro cana YCTAHOBHMN,
4yTO rpub NpOHHKAaeT B KallTaH 4epe3
MOBPEXKIEHHSA B KOPE, H HA3BaJ NATOrEH-
Hblit opranuuam Diaporthe parasitica . B
1912 r. N0 TaKCOHOMHYECKHM coobpa-
EHHAM ero nepeumenosanu B Endothia
parasitica, ¥ IO 3THM Ha3BaHHEM rpHO
cTas IMpoKo uasecteH. B 1978 r. BHOBB
M0 TAKCOHOMMYECKHM NpHUMHAM TPHO
NMOJIY4HS1 CBOE TeEnepeiiHee “pma” —
Cryphonectria parasitica .

PU TIOJIHOW He3alMILEHHOCTH

nepeBa-Xx03AMHA U OJHOPOAHOCTH
ero NonyJislHKE OTCYTCTBHE NPHPOAHBIX
Gaprepos mo3sonsno Cryphonectria
parasitica OecnpenATCTBEHHO pPAacNpo-
cTpaHAaTkea: K 1950 r. oH 3aBoeBan BCHO
30Hy npouipactanua Castanea dentata
(cM. pucyHOK Ha ¢. 67). KakoBbl ObiH
MEXaHH3MbI CTOJIb CTPEMHTENTLHOTO yC-
nexa napa3uta? [Nono6Ho GONbLIHHCT-
By rpubOB, OH Pa3MHOXAETCA H 110J10-
BBIM M GecnoneiMm nyteMm. CHayana no-
710BbI€ CMIOPBI, Ha3bIBAEMEIE ACKOCTIOPa-
MH, Pa3HOCH1 cf BETPOM H NAK0T Hayano
HOBBIM KONOHHAM. 3aTEM B 3THX KOJIO-
HHAX BBI3PEBAIOT CBA3AHHBLIE KEHKHUM
BELLECTBOM cnopbl 6€crionoro pasmMHo-
AEHHA — KOHHOHH, KOTOPbIE PA3HOCAT-
CA MOXKOEBOH BOOOW WIH MEpPETACKHBa-
HOTCA ¢ NIepeBa HA NEPEBO HA KOHEYHOC-
TAX HACEKOMbIX M MTHILL.

PaboTHHKH fieCHbIX XO38HCTB Hanpac-
HO MBITAJIKCH 3aMEUTHTh PacnpocTpa-
nHenue 3abosiesaHus, nenas B HeE3apa-
JKEHHBIX €LI€ siecax BbIPYOKH LUHPHHOMN
0o 1,5 km, a Takxe yuuuToxas 6onbHbIE
nepesbsi. He nano xenaeMoro pelynbTa-
Ta WIOBTOPHOE BBICAXHBAHHE KalLITaHa
B MOpa)€HHbIX paiioHax rnocse ynane-
HHS NOrubIUMX OepeBbeB: rpub coxpa-
HAACA KakK canpo®MT Ha THHIOWHX
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oCTaTKax MK Kak cnabbiii napa3uT Ha
NPYrux noponax.

MHOrHe cneuHanucThl Noaarajif, 4To
3ybuaTsiil KaiuTad B AMepuke obpeuen,
HO €ro cracjia OT BbIMHPaHHs crnocob-
HOCTb AaBaTh OOH/IBHYIO KOPHEBYIO MO-
pOC/ib. XOT#A CO BPEMEHEM 3TH PACTEHUSA
Toxe 3abonesaroT 06BIMHO N0 NOCTHIKE-
HHA 3PE/IOCTH, HX OTBOOKH CIYKaT MC-
XOOHBIM MaTEePHaNOM [UIN pPa3BeleHHA
KaliTaHa B 3aLUMUIEHHBIX MTHTOMHUKAX.
Kpome TOro, ecTe Hamexnaa Ha Hacax-
NEeHHA B3POCAbIX NePEBLEB K 3anany oOT
30HbI pacnpoctpanenus Castanea den-
tata. _

[epsoiit war B Bopube ¢ nuaemu-
el — BbICHEHHE HCTOPHH €€ Pa3BHTHA.
Ecnu Obl Haweca 0praiu3M-xo38uH, Ha
KOTOPOM TiepBoHauansHo oburan Cry-
phonectria parasitica, MoxHo 6bino bl
H3Y4HTh MEXaHH3MbI €CTECTBEHHOI 3a-
uMTH OT rpuba. Joraaka nepBbiX HC-
cnenosaTeneil 0 ToM, 4To rpub nosasu-
ca B CLHIA BmecTe ¢ BBO3MMBIMH H3
A3MH B3POC/ILIMH KallTAHAMM, nOad-
TBEPXKOATACh PANOM OOCTOATENBLCTB.
Bo-nepsbix, B 1938 r. bonesns nopasuna
esponeiickuii kawran (Castanea sativa )
B Tex paionax Hranuu, raoe ner Ha 10
padee ObiiH OpraHH30BaHbl OMbITHLIE
NUTOMHHMKH #AMoHcKoro kawrana (Cas-
tanea crenata). Bo-BTODEIX, KYJIBTYDEI
TKaHH rpuboB, NONYYEHHBIX C KallTAHOB
B Kwurae, Snouun, Espone u CIlUA,
CXOOHBI Me¥ Y coboii no MophoIorHK 1
BUPYNEHTHOCTH, B-TpeTbuX, KakK noka-
3ajq aHanM3 MCKOMAaeMblX OCTATKOB,
npencrasuteny pona Casfanea npous-
pactand B Kutae u Anosun 3anonro oo
TOro, Kak NosBHIINCH B OPYIHX PErHo-
Hax. Hakouel, a3sHaTCKHil KaluTaH oKa-
3a5ca ycToituue K rpuby. DTH hakThl
CBUIIETENLCTBYIOT, UTO A3HATCKHE BHIbL
KalliTaHa IBOJIFOLUHOHHPOBAIIM BMECTE C
rpubom-niapa3iToM W ECTECTBEHHbIit

3YBYATbLIN KALITAH BbicoTon 23 M,
KOTOPOro He KOCHYNoCb rybuTeneHoe
3aBoneeaHne, BbidbiBaemoe rpubom
Cryphonectria parasitica, TaKk Kak OH
pacter B okpyre Nemk (wt. MuuwuraH),
yT1o B 300 KM K 3anafgy OT 30HbI ECTecT-
BEHHOro pacnpocTpaHeHWs KawTaHa.
Takue yueneswue fAepesbs ABNAIOTCA
HayWoHanbHbIM QOCTORHUEM U LIEHHbIM
CenexKyUOHHbIM MaTepuanom.
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otbop OnaronpusaTcTBOBAN
BBIM 3K3eMILIApaM.

B Espone rpubkosoe 3aboieBanue ka-
IITAHA PacnpoOCTPaHANOCH MEMNIEHEE,
yem B CIUA, oTyacTH NOTOMY, 4TO €B-
poneiickuii Bua Gonee ycToituus K napa-
3uty. [omumo 3toro, Castanea sativa
npenctaeaseT coboit nebonbiuoe camo-
BOE [EepeB0, KOTOpoe oOBIMHO pacTeT
OTAENBEHBIMH TpyNNaMH, Aan€Kko OTCTO-
AUMME apyr oT apyra. Pa3obuienHocTs
NONy/IAUKKY HAPAAY ¢ TaKHMH nperpana-
MH, KaKk AJbibl, 3aMennana pacceieHne
napasuTa. Tem He mMeHee 3a 25 neT eBpo-
neiickomy Buay OBl HAHECEH XKECTOKHI
ypou B MTanuu, ¥ BOJMHA 3INMHIOEMHH
npubnuannacsk K PpaHuuH.

ycTORUM-

WWW AM-MA

H BoT B 1950 r. npou3ouuio obonps-
owee cobriThe: BOau3n Ienyw Oblnm
HalideHbl 3JK3IEMILIAPLI EBPOMNEHCKOro
KaluiTaHa C PakoOBbIMH H3IBA3IBICHHAMH
KOPBI, Pa3Mepbl KOTOPBIX HE YBENHYHBA-
auce (cM. HamcTpauH Ha c. 69).
A. buparu u3 UHCTHTYTa JIECOBOACTBA
BO P OpeHUHH OOHAPYKHIT, 4TO VY 3THX
NEPEBLEB HEKOTOPBIE MOPAXKEHHBIE IPH-
oM yuacTKH WH3IonHpoBaHbl 0coboii
TKaHbIO, Ha3bIBAEMOIT KA1JIIOCOM, KOTO-
POl pacTeHHsa OKpYXKaloT MecTa nmopa-
HEHHH; OCTANbHBIE € YYACTKH HEKpO3a
npooomaXanw paclupaTeea. buparu
NPEeanoNOXKHII, 9TO HEKOTOPRIE LITaM-
Mbl rpuba noTepssH BHPYIEHTHOCTD.
OnHako HHKTO He Opancs NpOBEPHTH
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ero runoreay ano 1964 r., xoroa
K. I'pant 13 HauMOHANBHOrO HHCTHTY-
Ta CENbCKOXO3ANCTBEHHBIX MCCNENOBa-
HHit B Knepmon-deppane noarsepamn
npasoTy buparu.

I'paHT 3aMETH/, 4TO B IKCTPAKTE rPH-
H6a M3 yyacTKOB HeKpoO3a, H30JIMpOBaH-
HbIX KaJJIHOCOM, OTCYTCTBYET OpaH3Ke-
Bblii MHUIMEHT W 3HAUHUTEIBHAA 4acTh
NMHKHUO — OPraHoB KOHHOHANbLHOTO
CMIOPOHOLIIEHHA, KOTOPbIE XapaKTepHbI
nna Cryphonectria parasilica B pacty-
ILHX y4acTKax paka Kopsl. I'lpu 3apaxe-
HHM EBPONEACKOro KauTaHa HEOKpa-
LICHHBIMH LITAMMAMH PaK KOPbI MOXET
BO3HHKATh, HO TIOPaXEHHbLIE YYacTKH
YBENHUHBAKOTCH B pa3Mepax CTONb MEN-
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JIEHHO, 4TO AEPEBO YCNEBAET H3I0IHPO-
BATH HX. l'pau*r HAa3BaJ1 HOBLIC LLITAMMBI
TUIIOBHPYJIEHTHRIMH, MOCKOJIBKY OHH HE
BbI3bIBAIOT 3P HEXTHBHON MHGEKIIHH.

I'panT M ero cOTPYOHHKH CAe/aNH 3a-
MeuaTeNbHOE OTKPBITHE: CBOHCTBO TH-
NOBHPY/IEHTHOCTH cnocobHO mnepena-
patbes. Korna araposble cTonbuku ¢
TUTIOBHPYJIEHTHOM H BUPYIEHTHOH KyJ/lb-
TypamMH NOMECTHIH pPAOOM B 4alIKE
IMeTpH, cnycTs HECKOABLKO AHeH M3Ha-
4anbHO BUPYJIEHTHas KONOHHA NpHoOpe-
1A CXOACTBO C FHNOBHUPYJIEHTHONH. 3TO
HaBeno Ha Meicik oOpaboTarh yyacTkH
HEKPO3a IHNOBHPYJIEHTHBIMH LUTaMMa-
MH. [eilcTBUTENBHO, B pe3yibTaTe Ta-
KOl npoileaypbl NMOpPa)KEHHbIE YYACTKH
BOricTpO MpeKpaany pacT. 3TH H Apy-
rHe IKCNEPHMEHTbI NOKa3asiH, YTO HOCH-
TE/b THNOBHPYNEHTHOCTH HAXOOHTCH B
uHTOMAasMe (BHYTDHKIETOMHON >KHAO-
KocTH) rpuba 1 nepenaeTcs OT WTaMmMa
K LITAMMY NpH 00pa30BaHWM aHACTOMO-
308 (MOCTHKOB) mMexny rudamu (HuTe-
BHIHBIMH CTPYKTYPaMH) COCEAHHX OCO-
Heit rpuda. INo anacToMo3am HHTONIA3-
Ma nepeTekaeT W3 OAHOH THbbI B OpY-
TVIO.

IunosupyneHTHOCTE nobexnana Bu-
PY/AIEHTHOCTDb Kak B n1abopaTopuH, Tak ¥
B MPHPOOHBIX YycnoBuax. B 1966 r.
I'panT NpHCTYNHN K peanu3auH# npo-
rpaMmMsl OHOKOHTPOJIA, KOTOpPas € Tex
nop NpPHHEC/IA XOpOLIHE Pe3yNbTaTbl.
A B Wranuu 6Gnaronaps ecTecTBEHHO
BCTpEYANOIUEHCA  THNOBHPY/IEHTHOCTH
NPOH3IOULLIO0 CaMOH3/IeyeHHe KaliTaHa
6e3 BMelIATENLCTBA YEI0BEKa.

bIJIA HAZIEXKIA Ha CTO/b Xe 3aMe-

yatenbHbie peaynsTathl B CLUA, 1
NOHAYaNy AeHCTBHTE/ILHO NOABHIIHCH CO-
obiuenus 06 ycneuHbIX oneiTax Ha 3y6-
yatoM Kawitade. B 1972 r. P. [lxeiin-
cy, H. Ban AnseHy H X Ko/ieram
Ha OonbiTHOH cranumu B Hero-Xeiisene
(wt. KOHHEKTHKYT) yOanock 3aMeAHTh
POCT Y4acTKOB paka KOpbI Y CESHUEB B
TEIUIHLE MYTEM NPHBHBKH THIIOBHPY-
NEHTHBIMH IUTAMMAaMH, TPEIOCTAB/IEH-
HeiMH I'pantom. Yepes rom, nonyyus
pa3spelleHHe OT MHHHCTEPCTBA CeNbCKO-
ro xoasiicrsa CIIIA Ha npoBeneHue none-

UMKN BONE3HWU HauuHaeTcs ¢ nonaganun cnopsl Cryphone-
ctria parasitica Ha kopy gepesa (7). U3 cnopbl BLITATUBAETCH HU-

BbIX HCHIBITAHHI, OHK oOpaboTanu eBpo-
NEACKHMH THIOBHPYJIEHTHBIMH LUTAM-
MaMH OEPEBbH, H BHOBb PaKk OCTAHOBHII-
csi. B GonblIMHCTBE ONBITOB NMPHBHBKH
BbI3BIBAJIH NOABNEHHE y TPHOOB rUNoBK-
PYJIEHTHOCTH.

OnHako B Xoe JanbHefluX Hecneao-
BaHHH BBIACHH/IOCH, YTO TOPMOXEHHE
paka nocne o6paboTKu rHMNOBHPYIEHT-
HBIMH LITaAMMaMK HabmonaeTcs He Bee-
rga: B HEKOTOPBIX ClIy4asX Kakoi-Tto He-
H3BeCTHBIN (akToOp NpensTcTBOBA Ie-
penave nmojoXuTeNbHbLIX CBOHCTB OT rH-
MOBHPYNEHTHOIO IITAMMa BHPY/IEHTHO-
MY MO MOCTHKam mMexay rudamu. 310
ABJIEHHE MONYYHINO HAIBAHHE BETETATHB-
HOH HecoBmecTHMOCTH, CoTpyaHHuA
KOHHEKTHKYTCKOH ONBITHOH CTaHUMH
C. Amnarsocrakuc HaeHTuGHUHPOBana
reHbl, 0O0OyC/IOBNIHBAOLLINE BEreTATHBHYIO
COBMECTHMOCTD y Cryphonectria
parasitica. OHa noka3ana, 4¥To YeM CH/lb-
Hee TEeHeTHYECKH pa3NH4yaloTCA [IBa
LITaMMa, TEM MeHee BepOATHO 06pazo-
BaHHE aHACTOMO30B MeXay MX rudammu.
Ee pabora nonoxmnna Hayano knaccudu-
KallMH BHPYNeHTHBIX rpebOB Ha Berera-
THBHO COBMeCTHMBIe rpymmbl. Ecin ru-
NMOBHPY/IEHTHbIE WITAMMBI 00pasoBbiBa-
1H ruansHbie MOCTHKH C NpencTaBHTe-

WMHOEKLWRA
PACMPOCTPAHAETCH
rOL KOPOW

TesupHan rida, KoTopas NpopacTaeT Yepes NoBpeXKAeHuns Ko-

pbi (2). UHdEKLMA pacnpocTpaHAeTCcA No kaMbuio (3) u o6pasy-
IOTCH HEKpPOTUYECKUE yrnybneHus. PasmHoxeHne rpuba (4—6)
OCYWECTBNAETCH NOnoBbiM W GecrnonbiM nyTem. [onossie
CMopbl — acKOCMOpbl — Pa3sHOCATCH BETPOM Ha Gonblune pac-
cToAHuA (7). Cnopel 6ecnonoro pasmMHOMEeHUA — KOHWAWK —
NMEepeHOCATCA Ha CocefHMe [lepeBbA Ha KOHEYHOCTAX Haceko-
MbIX 1 NTULY (8). KpoMe TOro, KOHWAUKM CMBIBAIOTCA AOXKAEBbIMU
KannsiMyu BHU3 M0 CTBOMY, M BO3HMKAIOT HOBbIE OMaru MHMEeK-
uuu. [lepeso ruGHeT 1M3-3a TOro, 4To BNOKMpPYeTCs 0GMEH Bogon
W CONAMMK MEXAY NMCTLAMK M KOPHAMM (9). 3a 50 net Fpmb Noko-
_pun BCIO 30HY ECTECTBEHHOro pacnpocTpaHenrus 3yG4aToro Ka-
wrara B CWA (nokasaHo Ha KapTe BBepxy crnpasa).

MK Tol WM HHOH rpynnsl, 06paboTka
HMH Y4aCcTKOB HEKPO3a, KaK NpaBuJio, fa-
BaJla NONOXKHTE/bHLIA pe3ynsTar.
Mexay Tem B 1976 r. B Hacax IEHUAX
3ybuyaToro KaliTaHa B 3anaaHoil yacTH
wT. MHYHran BHE 30HLI €r0 eCTECTBEH-
HOro pacnpocTpaHeHHs (a no3aHee U B
npenenax 3Toi 30HbI) ObinK HalineHb
MECTHbIE THMOBUPYJ/IEHTHBIE WITAMMBI.
CmoxeT nin 3y6uaThifl KaluTtad B Ame-
PHKE BOCCTAHOBHTBECA CAMOCTOATEIBHO
nonoGHO eBponefickoMy KalliTaHy B
WUtanuu? Ho Hu 3apakeHHne runoBupy-
JICHTHBIMH LUTAMMAMH, HH €CTECTBEH-
HaA rHMNOBHPYNECHTHOCTL HE OCTAHABNIH-
satoT Cryphonectria parasitica . B CLIA
B paifloHax, nopaxkeHHbix rpubom, noka
YTO HH OJHH IK3EMINNIAP 3yOyaToOro Kau-
TaHa HE JOCTHras 3pefioro Bo3pacTa.
ITouemMy ke cocTosHHE AMEPHKAHCKO-
ro KauraHa Xyxe, 4eM eBporneiickoro?
Bo3moixHo, Bce neno B cpoxax: B Mta-
JIMK FHNOBUPYNeHTHOCTE ¥ Cryphonec-
tria parasitica BO3HHKNA cnycts 12 ner
nocJle TOro, Kak tam Obis BnepeLie 3a-
MeHEH pak Kopsl Kawtana, a B CIIA —
TONbLKO u4epe3 72 roma. 3a 3To BpeMs
aMepHKaHckuii rpu6 auddepenunpo-
Basics Ha Bonee yem 100 BereTaTHBHO CO-
BMECTHMBIX rpynn. B Utanuu xe Takux

r LT g
e

HA NOBEPXHOCTM

OBPA3YIOTCH
NNOACBLIE TENA NPUBA

2

THOA NPOHWUKAET
B TONWY QEPEBA

" YEPE3 NOBPEMQEHWR B KOPE

HEKPOTHUHYECKHX YT NYBNEHWA
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rpynn Ob110 BCEro HeckonbKo, Gnarona-
pa uemy, BEpOATHO, OwiCTPO pacnpo-
CTPaHHIIACh THNMOBHPYAEHTHOCTD.

OTA [0 nocinenHero BPEMEHH

rpuG-napa3uT OTpa)kan Bce Mo-
NBITKH €r0 HCKOPEHEHHSA, HOBBIE YCTIEXH
GHOTEXHONMOrHH OAKOT HaAeKOy Ha No-
feny B 3TOi BOMHEe. [lepBblil NMpopLIB
npousowen B 1975 r., korna Ban Anb-
theH ¥ ero KONJIern AOKasaaM, 4TO MNpH
obpa3zosanny rudanbHLIX aHACTOMO30B
AOEPHLIH MaTEpHan HE nepefaeTcs oT
TMMOBHPY/IEHTHOTO 1ITAMMA K BHPY-
NEHTHOMY H, CNEAOBATENBHO, dsaxTop
THMOBHPY/IEHTHOCTH  OO/IKEH  Haxo-
OHTBCA B LIMTOMIA3IME.

Tlo3nnee B TOM e roay 6u110 caena-
HO €111€ ONIHO Ba)KHOE OTKpuITHE. P, JIH-
cTep U3 Yuusepcurera INapasio u pabo-
TaBLuMit y Hero cTyaenT 3. ModduTt 06-
HapY)XH/IH B LIWTONIA3Me ABYX MMOBH-
PYNIEHTHBIX 1ITAMMOB K3 EBponbl ABYX-
uenounywo PHK (auPHK), seasioiyio-
cA HOCHUTE/IEM IE€HETHUYECKOH HH(popMa-
LIMH Y MHOTHX BHpPYcOB rpuboB. B BHpY-
JNIEHTHBIX K€ wTamMmax u3 Esponbi H
CHIA Takoit PHK ne okajanoce. Yepes
2 rona I. [le# ¢ cOTPYAHHKaMH Ha KOH-
HEKTHKYTCKOH ONbITHON CTAHLMH, nod-

5
CTAAUA NONOBOMND PAIMHOMEHWR

6
CTAOMRA BECNONOND PAIMHOMEHWA

\

TBEpAUB pe3ynbTaTel JlucTepa n Mod-
¢uTa, Haunu ouPHK B rHNOBHPY/IEHT-
HbIX WwWrammax Cryphonectria parasitica
n3 CesepHoit Amepuku. Kpome Toro,
OHH TIOKA3a/TH, 4TO Y HEKOTOPBIX IHHO-
BHPYJ/IEHTHBIX LITAMMOB HMeeTcs Boiee
onnoro cermedTa nuPHK. C Tex nop
HOEHTH(HHUKPOBAHEI THMOBHDPY/IEHTHEIE
WTaMMBI, HMeroLKe 0o 10 cermMeHTOB
auPHK pa3nuusoil anuHel. OnHako
CBA3H MEXIY KaKHM-NTHBO CHrMeHTOM
nuPHK u HanuuyHeM rHNOBHPY/IEHTHO-
CTH TIOKa HE BLIABJIEHO.

M Bce xe pone auPHK B nosBneHuH
FHMOBHPYJIEHTHOCTH HECOMHEHHA: Nepe-

8
KOHMAMM E%Tog

Oaua CBOWCTBA THNOBHPY/EHTHOCTH OT
OIHOro WITaMMa K OPYromy BCEraa co-
npoBoxnaeTcs nepedocom muPHK, a
ynanenue nuPHK HeHIMeHHO NPHBOOKT
K BO3BPATY B BHPYNCHTHOE COCTOSHHE.
UTtak, npuusHa H PE3ynbTaT CTANM fc-
Hbl, HETO €11e Henb3s ObIIO CKa3aTh o
MEXaHH3IME,

YYACTKWM HEKPO3A
PACWMPRIOTCH, MHOMXATCA
W AEPEBO MMBHET

CNoPbl NONAJAICT
HA [IEPEBO
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[lepBbiM 11ArOM Ha NYTH BLIACHEHHA
MeXaHH3Ma THIOBEPYJIEHTHOCTH Obino
ycTanoBnenne npoucxoxaenns auPHK,
Tpencrasnsnock Haubonee BEPOAT-
HBIM, YTO €€ HCTOUHHKOM ABNIA/IHCE BH-
pyChI, NOCKOJBKY ¥ DONBLUIMHCTBA BUPY-
COB rpubOB HOCHTENEM TEHETHYECKOH
uHbopmauuu cnyxut AauPHK. B 1978 r.
Jx. Nonac, paboTapiuuii TOraa Ha KOH-
HEKTHKYTCKOi ONbITHOM CTAHUHK, BNEp-
Bbi€ MTPOAEMOHCTPHPOBAN MPHCYTCTBHE
pupycononobroil yacTuusl (BITY) B ru-
MOBHPY/JIEHTHOM wiTamMMme. M3 esponeii-
CKOro TrHMOBHPYJAEHTHOrO wramMma OH
Buifenun 6yaBOBHAHBIE HACTHLBI [UTH-
noit 100 HM 1 0OHaApPY kM CBAIAHHYIO C
numu auPHK,

Mo3nxee cxonHbie YacTHLLI ObLIH BbI-
JIEJIEHBI M U3 APYrHX €BPONEHCKHX rHno-
BHDY/ICHTHBIX WITaMMOB. OOHAKO B BH-
pPYIEHTHBIX WTamMax H3 Esponst u
CIlIA ¢ B rHNOBHPYNEHTHBIX 1ITAMMAX
13 CesepHOl AMepHKH UX He 0DHapyxH-
qu. Tem He MeHee, KaK CTAHET ACHO H3
nansHedlero, €CTh OCHOBAaHHA CYH-
TaTe, Yto npucyrcreue BITY Bcerna
CB#A3aHO C FHNOBHPY/IEHTHOCTLIO.

MHOroe Mornio nposcHHTb YTOYHEHHE
nokanusauuu BINY B uuTonnasme rpu-
6a. Ho nonroe BpeMs 3TOro caenaThb HE
ynaBaioch, Tak kak nabnronats BI1Y in
silu TPYAHO H3-3a MJIOX0i COXPAHHOCTH
TOHKHX CYOKIETO4MHBIX CTPYKTYP NpH

0OBIMHBIX METOAAX XUMHUECKOH (HKca-
uun. B 1981 r. MHE NPHLLAA MBICNB A
NOJIYYEHHA KAYECTBCHHBIX JIEKTPOHHBIX
MuKpotdoTorpaduit KNneTouHkIX CTPYK-
TYP BOCMNOb30BATLCA METOAOM 3aMO-
pa)KHBaHHA C MOC/IEAYIOLLAM 3aMeLlIeHH-
€M, KOTOpbIi COCTOHT B TOM, 4TO 00-
pa3sell GHKCHPYIOT myTeMm ObicTporo 3a-
MOPa)XHBAHUA M 3aTE€M NPONHTHIBAIOT
XHMHUYECKHMH BellecTBaMH, Yynasio-
MMM M3 TKaHeif Bony M TakMM obpa-
30M CTAOHAM3IUPYIOLIMMH LHTONNAIMY
BMECTE ¢ conepxuMbiM, 3aTem obpa3eu
3AKNHOY4AKOT B CMOJY H H3roTaBiHBaKOT
Cpe3bl, KOTOPLIE 1OCNE OKpallHBaAHHA
MOMHO H3Y4aTh MOA NPOCBEYHBAKO MM
INEKTPOHHBIM MHKPOCKOMOM.

OBHAPYXWJ1 BIIY B rudax u

KOHHOHAX eBPONENCKHX H CEBepo-
aMepHKaHCKHX THIIOBHPY/JIEHTHBIX
wrammoB Cryphonectria parasitica; B re-
HETHYECKH MAEHTHYHBIX BHPYICHTHBIX
wrrammax, He umerownx nuPHK, onu
otcyTcTBOBaNM, XOTA TakHe chepuuec-
KHE MNOKPbIThie MeMOpaHON uacTHlbI
mensue BITY, onucanusix [doamcom, H
obnanaloT HeckonbKO HHOH (GOpMOi,
3TO, CKOpee BCero, ONHO M TO Je: BO-
nepBLIX, NPH TMPOCBeYHBAIOLLEH 3JJieK-
TPOHHOH MHKPOCKONHH H30JIHDOBAHHbBIE
YacTHLUBI BCEraa BuITIALAT KPYIIHEE, YeM
Ha Cpe3aX TKaHH; BO-BTOPbIX, LHTOXHMH-
YyecKHMH MeTOJaMH ObIJ10 NOKA3aHo, YTOo
HACTHUBI COHEPXKAT HYKJIEHHOBYHO KHC-
JIOTY W OKPY)XeHbl NUNHAHOH memOpa-
HOH, KOTOpas JIerko NOBPEXOAETCH, TaK
yTO hopma YacTHIL MOTJia HCKa3HTBCA B
MPOLIECCE BbINE/ICHHS. .

V  eBponefickHX TIHNOBHPY/IEHTHBIX
wrammoB BITY obpa3yroT ckonnenus,
OKPYXEHHBIE TPAaHYIAPHBLIM JHAONAI-
MATHUYECKHM PETHKYNIYMOM M APYIHMH
INEMEHTAMH KIETKH, YYACTBYIOLLUHMH B
OnocuuTeze. V ceBepoamMepHKAHCKHX
wtamMoB BITY paccesinnl no seeil uu-

TOnasMe, 4yem, BOIMOKHO, H obbAcHA-
HOTCA NPEXHHE HEYAAYHBIE NMONBITKH W3-
B/i€Yb MX M3 Tud.

EnuncTBeHHbIH 0ObIMHBIN KIETOUHBI
komnounent Cryphonectria parasilica, na
koTopeiii noxoxu BIIY, — ato anu-
KasibHbLIC MY3bIPbKH, KOTOPLIE y4acTBy-
10T B 00pa3oBaHlH KieTo4HOoi MemOpa-
Hbl ¥ CTEHKH B PACTYLUHX Y4AacTKax rud.
Takoe cX0IOCTBO MO3BONAET npeanoao-
HUThb, 4TO MEXAHKH3M POCTa NPHCNIOCO0-
JIeH A8 HHOH QYHKUMH — 3allUThbi [PH-
Ba OT 4yKOH HYKJIEHHOBOH KHMC/IIOThI, &
umenno auPHK. CornacHo 370ii rumno-
Tese, BI1Y saBOsIOTCA KOHEYHBIM MpPo-
nyktoM u3onupoBawusa nuPHK nyrtem
3aK/IFOMEHHA WX BHYTDb CTPYKTYD, 00-
Pa30BaHHBIX H3 NPEAIUECTBEHHHKOB KJ1€-
To4HOIl o00onoukH. B KOHlLe KOHLIOB
BITY murpupyroT k MeMmOpane KneTkH H
CcNUBalOTCH ¢ Heil, BoicBoGOXKIas cBoe
comep:KHMO€ Hapyxy. Tak KjieTka H3-
Gasnserca ot auPHK.

Ho ecin suPHK dakTiHuecku HefiTpa-
nu3syercs B BITY, uem ke obycnoene-
Hbl Mopdonoruyeckue nepecTpoiku B
wtammax, corepxawux nuPHK? Bo3-
MOHO, 3HauuTenbHan yacte AUPHK y
IMMOBHPY/NEHTHBIX LITAMMOB BooODLUe
ne Onokupyerca suyTpn BI1Y, a ceo-
fonno mnepemeullacTcs B ULUHTOMIaIMe
noaobuo sHpouaam. Mo muenuio Bau
Anstena, nuPHK saBnreTca reHoMoMm
nedeKkTHOrO BHpYCa, YTPATHBLIEro Cro-
cobHOCTH K 06pa3zosanuio kanckna (6en-
KOBO# oBonouku BupHoHa). Bo BcakoMm
cnyuae, auPHK, ceszanunas ¢ runoBupy-
JEHTHOCTHLH), 3aHHMAaeT YHHKANbHOC
MECTO CcpeiH DHONOr HYECKHX AreHTOB,
3apaxaroux rpubsi.

C noMolubK) MeTOOa 3aMopausa-
HUA — 3aMELLeHHn A H3yuan rudanbHble
AHACTOMO3bl ¥ pPa3ljIHYHBIX 1WITAMMOB
Cryphonectria parasitica W BhepBble
yaanoce MNOATBEPAHTHL, HTO MeXay
ruamMH BereTaTHBHO COBMECTHMBIX

oty

AAPO

MECTO
CNusHWA

AHACTOMOS wmexpgy rudamuv aByx WTaMMOB rpuba, BUpY-
NEeHTHOro U rMnoBUpyNeHTHOro, Yepes 4 yaca rnocne ero obpa-
30BaHUA. Yepes 3TOT MOCTUK MOXET MPOMCXOAWTL OBMEH

BHYTPUMKNETOYHbLIM COfiepXXuMbIM. B aHacTtomose u rudpax
BUPYNEHTHOro wraMma BuAHbIl Bupgcononobﬂble qacTuubl
(BIM4Y); sHauuT, gyxuenoyeyHas PHK's Hero yxe nepewna.
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WITAMMOB OENCTBHTENLHO BO3HHKAIOT
HEMNpPEPbIBHbIE  UMTOIIA3MATHYECKHE
moctukd. Kpome Ttoro, s obHapyxun y
BHpyJeHTHoro wramMMa BITY B anacto-
MO3€e BCEro 4epe3 4 uaca noc/e Hayana
ero o6pa3zoBaHua (CM. HIUTIOCTPALHIO Ha
c. 68). V HecoBMecTHMBIX IUTAMMOB
TAKXKe HauuHaeTca obpazosanue MOCTH-
KOB, HO 3aTéM LHTOIUIA3Ma [IETeHEPHPY-
er, uto Gnokupyer nepexon nuPHK u
TéM CaMbiM CBOHCTBA ITMIIOBUPYNEHTHO-
CTH OT OHOrO WITAMMa K IPYroMy.

IlpueMbl M MeTOABI MONEKYNApHOR
OHONOruM MO3BOJSIM/IH PACKPbITh HEKO-
TOpblE€ TalHbl T'HIOBHPY/IEHTHOCTH.
I'pynna wuccnenoBaTeneli mnoa pyko-
poacTeoMm P. Poynca w3 Kentykkuiicko-
rO YHMBEPCHTETA OCylluecTBHNa rubpu-
au3aunio AUPHK 13 pa3nsix runosupy-
NIEHTHBIX WITaMMOB (T. €. OTAENbHBLIC
ueny apyx paznuuHbiXx IUPHK cea3biBa-
nHck, obpa3ys rubpuombie nByxueno-
yeyHble MOJEKYIIbI), YTO CBHOETENBLCT-
syer 06 ux Gnuiakom poacree. OnHako
rubpuavzalia  MMena MECcTO TONBbKO
Toraa, koraa oba wraMma npoMCXoaM-
nu ¢ oaHoro matepuka — Esponbi unu
#e Cepeproit AMepukH. [1o-BHOAHMOMY,
TMINOBHPY/IEHTHOCTH BO3IHHMK/A HA ITHX
MaTepHKax He3aBHCHMO M C Hell CBA3aHbI
nee paznuunsie rpynnst AuPHK,

NOCJIEAYIOUWUWX 3kcnepHMeHTax

no rudbpuau3anny OuinH obHapyxe-
Hbl [IBA FHMNOBHPYAEHTHBIX IITaAMMa M3
wt. Muuuran, nuPHK xoTopsbix He cBA-
ssiBaiack ¢ AUPHK ™MuHOrux apyrux
(ITAMMOB aMEPHKAHCKOIro MPOHCXOXK-
nenua. CnenoparenbHO, Y THIOBHPY-
ne’THOro rpuba MoxeT BbIThL MHOTO He-
poncreexubix Buaos AuPHK, no kpaii-
Hell Mepe na Tepputopuu CHIA. B 10
e BPEMA NPYrHe aHaNorHyHbIE HCCNe-
[OBAHMA 0Ka3ajid, YTO Y HEKOTOPbIX
FUNOBHPY/IEHTHBIX LI TAMMOB MHOXECT-
penHbIe cermenThl AU PHK poacreennsl
mexny cobolt. Ha ocHoBaumu 3TOro
. Hacc (paboraswmit B MHeTu-
TyTE MOnexkyaspuoii Ouonoruw B Ha-
TAM, WT. Helo-JkepcyH) npeanonoxun,
yto AuPHK reseTHyeckn ropasmo npo-
1lie, YEM KaXKETCA Ha nepskiii B3rnsan. B
TakoM cnyyae, 6bITE MOXKET, HE CTONb
Y& CIIOKHO HWICHTHOHUKWPOBATH TEHBI,
onpenenstolne CBOACTBO TIHIOBHPY-
JIEHTHOCTH.

YTobb! BLIABHTEL CErMEHT M/TH KOMOH-
Haumo cermenToB AuPHK, onpenensso-
LHE rHMNOBHPYNEHTHOCTh, HeobXxoaumMo
cHayana BBINCHHTH, KakKuM obpasom
nuPHK oka3piBaeT CBO€ BNHAHHE Ha
KineTky. [ns 3TOro MccneoBaTenu M3
HMucTuTyTa MONEKyispHoil 6uonoruu B
Hatnu BHauane oONpenenuny HYyKIeo-
THAHYIO MNOC/AEOOBATENLHOCTL OOHOR
uernu AuPHK u3 eBponeiickoro runoBu-
pynexTHOro wramma. OcywecTBHB in
Vilro TpaHcAALMIO HacTH ITOMH LENH, OHH
nony4uiu 6en10K MoNeKynapHoi Maccoit
29 kunonankTOH.

YHACTKU HEKPO3A Ha cTBONe KawTaHa, HasbiBaeMbIe PAKOM UMK 0XKOraMun Kopbl,
BbI3BaHbI BUPYNEHTHLIM WTamMoM Cryphonectria parasitica . Mo mepe pacnpocTpaHe-
HUA WHPEKUWW NO AepeBy Takue y4acTKWM PacTyT M MHOMATCH, 4YTO B KOHEYHOM
cyeTe NpUBOAMUT K ero rubenu (cnesa). Ecnu y4acTtok Hekpo3aa o6patoTaTtk rMnoBu-
PYNeHTHLIM WTamMMOM, BUPYNEHTHOCTL rpan CHUXAaeTCH. TBI‘IBDh AepeB0 MOXerT
M30NMPOBAaTL MHPEKUUWIO HANNLIBOM KanniocHOW TKaHu (cnpasa).

B HacTosllee BPEMA C LENbIO BbIAC-
HHUTL ponb benkos — npoayktos APHK
B runosupynenTHoctH y Cryphonectria
parasitica wicnonbayetca depmenT 06-
paTHas TPaHCKPHUNTa3a, MPH NMOMOLUH
KOTOPO#l MOXHO cHHTe3npoBaTth JHK-
KonuH coaepxaumxca B auPHK renos,
ONPeaeAFOLMX CHHTE3 OTACNbHbIX Oen-
KoB. 3atem 31H [IJHK BBOAAT B BHpY-
NEHTHBIE I1UTAMMBI (OCYLUECTBASIOT
TpaHchopMauKio) u Takum obpa3om
YCTaHABMHBAKOT, KAaKyl (DYHKUHIO Bbi-
MONHAET TOT WK HHOM Benok.

Ota uHbOpMaLMs NO3BONAET OTBe-
THUTHL HA BaXHbIfl Bonpoc: obycnosnusa-
OT ¥ KJIeTOYHBIE MEXaHWIMB! HIIOBH-
pyneatHocTH ocnabnenue cnocobHocTn
K pasmHoxeuHio? Ecnu HeT, TO MOXHO
NONbITATLCA, HCTIOMNbL3YA METOObI TEeHe-
THYECKOH HHIKEHEDHM, CO3[4aTh LUTaAM-
Mbl, HE BbI3bIBAIOLLIKE rHOENH KalTaHoB,
HO BBIAEPKHBAIOLIIHE KOHKYPEHIIHIO C BH-
PYNEHTHBIMH LITAMMAMH B TNPHPOZIE.
BoamoxeH HHOM NyTh: BLIABUTL FEHETH-
YeCKHe NeTepMHHAHTHI BereTaTHBHOI He-
COBMECTHMOCTH LUITAMMOB H TOraa 6biTh
MOXET, YAACcTCA NpHaaTs cBOHCTBO TH-
NOBMPYNEHTHOCTH  BCEM  IITAMMAM
Cryphonectria parasitica. B 3ToM Ha-
rpaBieHuy ecTh obHanexuBarollHe naH-
Eble: HellaBHO OOHAapyXeHbl T'MIIOBHDY-
TieHTHbIE WITAMMBI-“MYJb THKOHBED-
Tephl”, KoTOpbIe 0bBnanatoT cnocobroC-
TbEO NepeaaBaTh ITO CBOHCTRO MpencTa-
BUTENAM HECKOJILKHX BereTarHBHO CO-
BMECTHMBIX rpynn rpuba.

[ToMouL aMepPHKAHCKOH NONnyasuKH
3yfuaToro KalTaHa MOXHO TakKxe Iy-
TeM CeNeKUMH [I€PEBLEB HA YCTOIYH-
BOCTH K rpuby-napasuty. Ceityac 3ybua-

Thill KaliTaH CKPELIMBAIOT C POACTBEH-
HeIMH GopMaMH U3 A3uH, KOTopkie 6o-
Niee YCTOMYHBEI, ¥ BeIPALUMBAIOT MONY-
ueHHble rubpuaLl B amepukaHckoil no-
nyasuxu. Llens aTol pabotel — coenn-
HHTE NONOXHTE/NbHbIE CBOIICTBA HCXO/I-
HbIX GOPM: KPacoTy aMEPHKaHCKOTO Ka-
LITAaHa B YCTORYMBOCTH a3HATCKOro. Be-
OYTCH TaKX€ MOMCKH HE MOPaKEHHBIX
rpubomM 3x3zemnnspor 3yGuatoro kKa-
wtTaHa, ocobenno B necax CepepHoii Ka-
pONHHBI H Bupruuun. Yepesku oT Takux
[EPEBLEB NPHBHBAIOT HA KOPHEBYIO MO-
pocnb ycToluuBbiX nepesbes. Koneuno,
NpH Beeli HeoOXoaHMOCTH CeleKIHH pe-
3yNbLTaThl €€ NOABATCA Heckopo. Ho u B
2Ty paboTy MonekynapHas Guonorus
MOXET BHECTH CBOH BKnaj, ecsi¥ ynacr-
CA HOEHTHOHUHPOBATHL TEHblI YCTOHUM-
BOCTH M BKJIFOMHTb HX B 3apObILLH Ce-
M#AH, KOTOpBIE AaAyT HAYyano ycToHuu-
BEIM (hopmam 3ybyaToro kawraHa.

Ho HHKaKHe Mepbl HE CMOTYT B OOHO-
Yacbe BEPHYThL 3TOMY aepeBy Obijioil
pacueeT, NOTOMY 4YTO APYrHe NOpoabl
NIABHO 3aHATH €ro MecTo B npupoae. On-
HAKO BO3BpalleHHe 3y0uaToro kaurTana
B NapK# M CKBEDPbl — 33BETHAA MeuTa
€ro aMEepPHKAHCKHX TOKIOHHHKOB —
BMOJHE peanbHo. Toraa okamercs, 4To
PobGept ®poct Obin 61H30K K HCTHHE:

Ioeybum au kawmarivl pak?
Taum nadexOy pepmep Ha
Jusnb, umo maeem y kopueit,
Bswice nocwlaas cvinoseeil.

H moavko Hoeblll napazum
Pax naeexu nopazum,
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Teopust Pamces

TanaHTnuBbIN MaTemaTuK ®park [MnamnToH Pamce gokasan,
YTO rionHasi Heyrnopsi404YeHHOCTb HEBO3MOXHa. Kaxxgoe
AO0CTaToyHO 60/bLIOE MHOXECTBO YUCES, TOYEK UNN OO BLEKTOB
0653aTe/lbHO CO[EPIKUT BLICOKO YNOPSA[OYEHHYIO CTPYKTYPY

POHANBA J. TP3M, O>XKOY3N X. CNEHCEP

AK TMOBECTBYET wanucaHHbIH
K‘rpu C NOJIOBHHOMH ThICAYH JIET Ha-

3an KIHHOMHMCHBIH TekcT, oa-
HaKobl [OpeBHELUYMEPCKHH  yuyeHBIH
B3rNAHY/ Ha 3Be3aHoe Hebo W yBuaen
nbpa, OyiBona u ckopnuona. Copemen-
Hbii aCTPOHOM CKOpEE BCEro CK/IOHEH
OIHCBIBATh CO3BE3[HE KaK BPEMEHHYIO

rONOBONOMKA O BEHEPWUHKE npepcraenseT cobon 3agauy, TUNUUHYIO ANS NPU-
noxeHun Teopvn Pamcen. Kakoe KONUMYECTBO NIOAEN JOCTATOYHO ANA TOro, YTobkl
oGpasoBarth rpynny, B KOTOPOW BCerga okaxxeTca nubo YeTBepo NoAen, 3HAKOMbIX
ApYr ¢ Apyrom, nuGo 4eTBepo, APYr C APYroM HE3HAKOMBIX? Ha 3TOM pUCYHKe rocTu
npeacTaeneHbl TouKaMu. Kaxkgoe KpacHoe pebpo Ha 3TOM rpade coefMHRAeT ro-
CTewn, 3HaKOMbIX APYF C APYroMm, @ KaXKfoe CUHee — HesHaKoMbix. B rpynne uz 17 To-

rpynmy 3Be3Jl, KOTOPYH Mbl, 3eMJIAHE,
HabniogaeM c oOHOM TOYKM Ha Kparwo
Oﬁbl‘lHOﬂ raakTHKH. H BCE Xe 60!!5—
IIHHCTBO mobuTenelt nornazete Ha
3BE€311bl COrNacATCA, YTO HOYHOE HCﬁO
BBITJIAOMT.CILTOWB ¥YChINIAHHBIM CO3EC3-
IHAMH, HMEIOLLHMHADOPMY NPAMbIX JTH-
HHﬁ, YETBIPEXYTONbHHKOB H NMATHYIrONb-

YeK, M300ParKEeHHbIX Ha PUCYHKE, HEBO3MOXKHO HaMTU YeTkIpe TOUKU, ANA KOTOPbIX

CeTb CoefuHAWKUX ux pebep Gbina Obl LENVKOM KPacHOM UNK LeNuKoMm cuHen. Moa-
TOMy TpebyeTca bonee 17 yenosek, 4ToObI cpeaun HUX 06A3aTensHO 0Kaszanocs Nubo
4eTBEPO 3HaKOMBIX, NGO YeTBepo He3HaKOMbIX ApYr ¢ gpyrom. Ha camom aiene Bo
BCAKOW rpynne U3 18 yenosek Bcerfa HamayTca NGO YeTBEpo 3HaKOMbIX, NGO YeT-

BEPO HE3HaKOMBIX [PYr C APYrOM.
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HUKOB. Moxer nu Tax ObiTh, 4TO NO-
nobHble reoMeTpHueckne (Hrypel no-
POXAAKOTCA KAKHMH-TO HEH3IBECTHBIMH
HaM CcHNaMu, aeftcreyrolMMe Bo Bee-
neHHon?

MaTemaTHka npeanaraet Kyaa bonee
npocroe obbacHenwe. B 1928 r. ®poauk
Inamnron Pamceii, anrnuiickuil maTe-
MaTuk, bunocod H IKOHOMHCT, OOKa-
3a/, 4TO TakHe ynopAAOYEHHBIE KOH(H-
rypauns Hem30eXHO TpHCYTCTBYIOT B
noboit Goneiwoll cTpykType, Byab TO
rpynna 3Be3fl, COBOKYNMHOCTh criyuailHo
pa3bpocanHbIX KAMELIKOB WK Nocneno-
BATENBHOCTE YHMCE/, NONYMEHHEIX Dpo-
caHueM wurpanbHoii kocTH. Ecnu pedb
HaeT o poctatoyHo GonbLIOM Konu-
YEeCTBE 3B€3[, TO BCErJia MOXHO HaiTH
rpynny, KoTopas ¢ oueHb 6onbiLoi Tou-
HOCThIO 06pa3yeT Kakyio-uubynb 3agau-
HYI0 KOHGMHIypauHIO: NPAMYK JIHHHIO,
NPAMOYTrONbHHUK W/IH, €C/IH V2K MBI 3aro-
BOpPHIH © 3B€3zax, Oonbuuoil kosw.
daxTHuecky Teopus Pamces yTeepxia-
eT, 4To nbas cTpykTypa 0ob6s3aTenbHO
COOEPXHT YNOPAOOYEHHYIH) NOACTPYK-
Typy. Kak Bnepesi€ [poBO3Ir1acuil OKo-
N0 YETBEPTH BEKA HAa3al yMeEpLUHii He-
[aBHO aMepHKaHCKHII MaTtemaTuk Teo-
nop C. Moukus, u3 Teopuu Pamcen cne-
JIYeT, uTO MoNHblid OecnopsaoK HEBO3-
MOJKEH.

Cneunanucthl no Teopuu Pamcen
CTapalTCA BbIYHCIHTh, CKONb BEIHKO
n0J1KHO GbITh MHOMKECTBO 3B€3/1, YHCEN
unu  kakux-nubo o6BEKTOB, YTOOLI
MOMXHO ObIJIO rapaHTHPOBATh CYILECT-
BOBaHUE OMNpeaeseH ol ¥kenaemoit non-
cTPYKTYpbl. Ha peuienne Takux 3anay
yacTo TpebyroTca OecAaTHNETHA, H [101-
[1at0TCA OHM TOJILKO [1IPH caMoM H300pe-
TATENbHOM H TOHKOM PacCyXICHHH.
[NeiTascks HANTH pPELLEHHA [OCTABNEH-
HOM 3aauM, CHEUHANHCTHI 0 TEOPHH
PaMt:en NnOMOTrarKT TeM CaMbIM HHXKEHE-
paMm B NocTpoeHruH Bonee copepuIeHHbIX
ceTell KOMMYHHKaIHKH H CHCTEM nepena-
uyH ¥ noucka uHdopmauun. Ouu Takxe
OTKPBLINH HEKOTOPbIE MATEMATHYECKHE
METOIbl, KOTOPLIE NPHIOAATCH YYEHLIM
cneayoulero cronetTus. BoaMmoxHo, ca-
MO€ Ba)KHOE 3aKJIFOYaeTCH B TOM, UTO
Teopus Pamces uccneayeT ocHOBoONona-
ralolyr CTPYKTYpPyY MaTemMaTHKH, T. €.
CTPYKTYDPY, IPOHH3LIBAIOLLYIO BClo Bee-
JIEHHYIO.


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

OTJIMYHE

THBHOM YpoBHe, B camom nene, npusie-
KaTeNbHOCTE 3TOH TEOPUM OTYACTH

obycnosnesa Toll MpocToTOM, C KOTO-

poii MoXxHO coOpMyIHpOBaThL €€ 3ana-
yi. Hamnpumep, €c/ii H3 NPHCYTCTBYIO-
ILIHX HA BEYEPHHKE cryyaiiibim obpazom
BbIOpaTH LWECTh YENOBEK (CKa)keM, Anb-
¢pena, Bertu, Kansuna, [deGopy, 3n-
Bapaa H PpIHCHC), TO BEPHO JTH, ¥TO JIH-
60 TPOE W3 HUX IPYT C APYTOM 3HAKOMBI,
mubo Tpoe K3 HHX HE3HAKOMB! APYr ¢
apyrom?

Mbl MOXKEM PpElIHTB 3TY «TrONOBO-
JIOMKY O BEHEPHHKE» MHOTHMH cnocoba-
MH. Mbi Moru 6B nepebpaTh BCE MbiC-
JIHMBi€ KOMOWHALKHH W NIPOBEPHTH, CO-
NEPHKHT NH KaxXiasa paccMaTpHBacMan
rpynna Tpex 3HakKOMBbIX H/IH TPEX He3Ha-
KoMbIx mroaei. Ho nockosibKy HaMm NpH-
wnock 61 nposeputs 32 768 (um 2'%)
kombuHauwi, To Takoi «meToa rpyboi
CHIBI» HE ABJIAETCA HH NPaKTHYHBIM, HH
NOYYHTENBHBIM.

K cuacTbio, Mbl MOXEM OTBHICKATb OT-
BeT, PacCMOTPEB IBA NPOCTHIX CNy4Yas.
B NEPBOM H3 HHX NPEANOAOKHM, 4TO
Ansbdpen 3naer Tpex (unu bonblue) U3
YHCa OCTaNbHBIX rocTeil, ckaxem, ber-
v, Kaneuna u [1ebopy. Echu Bertu M
Kaneus, unu bertu u Jebopa, unu Kan-
BuH U [lebopa 3HaKOMBbl APYr C IPYrom,
TO Anb®hpen 1 napa 3HakoMbiX 0b6pa3y-
KOT TPYNNny U3 Tpex 3HAKOMbIX NKOaeH; B
npoTusHoM cnyuyae bertu, KanBuH u
Iebopa apyr ¢ Apyrom Heidakomsi. Bo
BTOPOM Cyyae MPeanonoxHM, 4YTOo
Ansvthpen 3HaeT camoe Oonbuliee ABYX
(MK MeHbLUE) W3 rocTeil, ckaxem, ber-
Tn ¥ Kansuua. Ecnu [1ebopa n Dnsapa,
unu Jdebopa n ®paxcHC, unu DaBapa U
MP3IHCHC HEIHAKOMBI APYI € APYToM, TO
Ansbhpen # napa He3HaKOMBIX Mexay
coboii rocTeii 0bpasyoT rpynny U3 Tpex
YENOBEK, HE3HAKOMBIX APYr ¢ aApyrom. B
npoTuBHOM ciayuae [debopa, Daeapa u
®p3HCHC IPYr C APYroM 3Hakombl. Bee-
ro B LUECTH NPEeANOXKEHHAX MbI I0Ka3a-
nu, noueMy iobas rpynna u3 WECTH ye-
NOBEK JOMNKHA BKITKOYATH HIIH TPEX 3Ha-
KOMBIX, WIH TPEX HE3HAKOMBIX NKOIEH.
Kopoue roeops, pellieHHE «r0JI0OBONOM-
KH O BEYEPHHKE» €CTh YaCcTHBINA cnyuyai
TeopuH Pamces.

O6061u1as >TOT YacTHuIl cny4yall, Mbl
MoxeM chOpMYIHPOBATEL TEOPEMY B €€
f0NHOM BHAE. BMecTO 1UecTH YeroBex,
Kak B 3Tol 3amaue, Mbl MOXEM B3ATH
nroboe yucno moneh WM, €Cnk XOTHTE,
moboe uucno obwektoe. Kpome Toro,
HET HYXIbl OFpAHHYHBATLCA OBYMA TH-
NaMH OTHOLLEHHH, 3HAKOMCTBA W HE3Ha-
KoMcTBa. Mbl MOXeM B3aTh nioboe unc-
0  B3AaWMOMCKIIOYAIOLIHX  OTHOLUe-
HUA — HanpuMep Opy3bsA, Bpard W Co-
OnwonaroiMe HEATPaNHTET.

Teopuio Pamces moxHOo chopmyniu-
poearth B eiue Gonee o6uem suae. Ecnu

B OT MHOTHX pa3enoB
COBPEMEHHON MaTEMAaTHKH TEOPHIO
Pamcess MOXHO H3JIOKHTL HAa HWHTYH-
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HUCIA PAMCES onpegensioTCA Kak HauMeHbLee 3HaYeHne 1, ANs KOTOporo B nio-
Gow rpynne M3 n To4ek Nbo HekoTopas rpynna us j Touek obpasyer NonHyio ceTs
KpacHbix pebep, nubo HekoTopas rpynna U3 k Touek oBpasyer MonHyl CeTh CUHUX
petep. PUCYHKU MOKa3bIBAIOT, KaK BENUKO AONXHO ObITh KOHKPETHOE Yucno Pamces.
Ha nepBoi guarpaMme 1300pakeHbl NATL TOYEK, COBAWHEHHbIE KPACHBIMM U CUHMK-
MK peGpamMu TaKUM CNOCOBOM, UTO HUKaKMe TPU TOUKK He 06PasyioT HU KPaCHOM, HI
cuHen nonHon cetu. CnegoBaTenbHO, M3 NEpPBOM AWarpPaMmbl MOXHO BbIBECTH, 4TO
yucno Pamces gnA Tpex KPACHbLIX U Tpex CMHWUX Gonbile NATH. AHANOrMYHO MOXKHO
YyTBEPXAaTk, 4TO U3 BTOPOW AUarpaMmMbl Cnegyer, 4To yucno Pamces ang Tpex kpac-
HbiX W HeTkIpex CUHKUX Gonblue BOCbMU. [pyrumMu Bonee CROXHbLIMU METO4aMU MOXK-
HO NoKasaTh, 4YTO Yvcno Pamces gns Tpex KpacHbIX M TPEX CUHWX PABHO WECTH, a
yucno Pamcen AnA TPex KPpacHbiX W 4eTbipexX CUMHWUX PaBHO AeBATWU. Bce TOYHO M3-
BECTHbIE yucna Pamcen npyBeeHb! Beille, KPOMe Yncna PaMces ans YeTeipex Kpac-
HbiX WM YETbIPEX CMHUX, AWarpamma AnA KOToporo vsobpakeHa Ha npegsigywen
CTpaHuLe. (Ha HeKOTOpbIX AMarpaMmax cuHue pebpa gns NPOCTOTLI HE NOKa3aHbl.)
OTHoCcUTENnbHO YMcna Pamcen AnA TPex KPacHbiX U BOCbMM CUHWUX BbiNo goKa3aHo,
4TO OHO Gonswe 27 U MeHblWe unu pasHo 29. HegaeHo GbINo NMokasaHo (HO Noka He
NOATBEPMAEHO), 4TO OHO paBHoO 28.
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C  YETHLIPEXYFONbHUK

TEOPUA PAMCES Gbina- 3aHoBO OTKpbITa B 1933 r., Korga monogas CTygeHTKa
3crep KneitH npegnoXuna CNnegyiowyo reoMeTpUYECKYIO 3agaqy: AoKasaThk, 4To ec-
Ny NATHL TOMEK PACMONOMEHbI Ha NMNOCKOCTU M HUKAKWE TPU U3 HUX HE NeXarT Ha of-
HOW NPAMOMN, TC KaKue-HUOYAb YeTbIPe U3 HUX BCerga oOpasyloT BbiNyKNbIA YeTbIpex-
yronsHuK. [lio6an KoHOUrypauuws, yAOBNeTBOPAIOWan yCNOBMAM 3afaqu, OTHOCUTCH
K OHOMY W3 Tpex Cny4aes, NOKasaHHbIX Ha pucyHke. MNpocTeAwn cny4yan — TOT,
Korga Bbinyknas oGonoyka (T. €. BbINYKNbIA MHOroyronbHUK, OXBaThiBaKOWWA BCE
TOYKM) €CTb YeThIpEXyronsHUK. ECnm Boinyknan oGono4YKa ABNAETCA NATUYIONbHU-
KOM, TO NioBble 4eTbIPe TOYKU MOXXHO COBAMHUTE TakK, 4TO OHKM 0OpPasyloT YeTbipex-
yronsHuK. TpeyronsHas Beinyknan o60No4YKa BCerga COQepXuT BHYTPU ABe TOYKH;
3peck — D WmE. NlnHua DE genwT TpeyronsHWK Ha QBE 4acTu TaK, 4TO ABE TONKKU,A 1
B, ne)<aT ro ogHy CTOPOHYy OT Hee. YeTuipe Touku ABCD gonXHbl 06pa3oBbiBaTh Bbl-

NyKNBIA YeThbIPeXYronbHUK.

YHC/10 0OBEKTOB B COBOKYIMHOCTH AOCTA-
TOYHO BENMKO W Kaxasle aBa obnekTa
CBA3bIBAET OAHO H3 Habopa oTHoWEHHT,
TO BCErda CYLIECTBYET MOAMHOXKECTBO
NaHHOIt COBOKYIIHOCTH, COepiKalliee 3a-
[AHHOE YHCI0 OOBEKTOB, H NPH ITOM Ta-
KOE, 4TO B HEM BCe OOBLEKTHI CBA3AHLI
OTHOLIEHHEM OHOTO THNA.

®p3nx Pamceli, BriepBbl€ NOKa3aBILHii
3TO yTBepxaeHue B 1928 r., Beipoc B
KembGpunxe (Aurnus). Ero oteu, Ap-
Typ C. Pamceii, 6611 npodeccopom ma-
TEMAaTHKH H NPE3HACHTOM KOoanemxa
Marnanuiel KeMOpHIOXKCKOro YHHBED-
cuteta. B 1925 r. mononoit Pawmceii,
NPH3HaHHBII CaMBIM JIYHYILUHM CTYOEH-
ToMm B 06nacTH MaTeMaTHKH, OKOHHHII
yHuBepcuTeT. XoTa Bonbilie BCero ero
uWHTepecosanu punocodus U MaTeMaTH-
yecKkas JIOrMKa, OH TakXe nucali paboTei
N0 3KOHOMHKE, TEOPHH BEPOATHOCTH,
NPHHATHIO PELLEHHI, KOTHHTHBHO# MCH-
XOIOrHM H CeMaHTHKe.

Bckope nocne OKOHYaHHs YHHBEPCH-
TeTa OH BOLLEJ B rPyIny 3KOHOMHCTOB,
KOTOpYK Bo3rnasnsn dxon MbiiiHapa
Keifinc. Pamceil Hanucan nuwb ase
CTaThd MO MaTEMaTHYECKOH IKOHOMHM-
Ke, HO 00€ 0 CHX Nop WIHPOKO UHTHPY-
TCcA. YTo kacaetcs dunocoduu, To ero
BaoxHoBnANH uaen xopmxa M. Mypa,
Jlwonsura Butrenwtefina u Beprpana
Paccena. Myp nucan: «On HeoOsiuaiino
ACHO MBIC/IH/I: HHKTO HE MOT JIErye ero
wibexaTb TEX JIOrHYECKHX MOTPELIHO-
cTeil, OT KOTOPLIX HecBOGOAHBI Oaxe
nyuwme dunocodwin. 3aTem npouso-
wna tpareaus: B 1930 r. Pamceil 3abo-
nes U B 26 neT ymep oT 0COXKHEeHHIT no-
ciie onepaliMm,

EcTb Hekas HPOHHSA B TOM, KaKuM 06-
pa3om 3a [Ba roga Ao cMeptH Pamceit
BLIBEJI TEOPHIO, HbIHE HA3LIBAEMYIO €ro
uMeneM. OH npuiuen K oCHOBHOI Miee,
MbITaACk NOKA3aTh TE3HC, BLUIBHHYTHIH
Paccenom wu Ansbpenom Hoptom
VaitTxeoM B HX OCHOBOTIONAraiolllem
Tpyae «Principia Matematica» (OcHoBbI
MaTemaTukH). OHH npennoNOXHIIH,
YTO BCE MAaTEMaATHYECKHE HCTHHBI MOTYT
ObITh BhIBEAEHBI H3 OTPAHHYEHHOrO Ha-
6opa akchom. PasBuBas 3Ty Haero, He-
Meukuit Matematuk daeun Iunsbept
MPeAnoIOXKHI, YTO AOMXKHA CYLLECTBO-
BaTh MpouUeaypa, NO3BONAIOLIAs pe-
LIMTE, CIIEAYET JIH TO H/IH MHOE YTBePX-
[eHHue u3 JaHHoro Habopa akcHOM HJIH
HeT. Pamceit nokasan, 4To B HEKOTOPOM
YacTHOM cliyyae Takas npoueaypa rnpH-
HATHA peuleHHs cywectsyer. (Cnycrs
Heckonbko net Kypr IN'énens u ero mo-
crnenoBaTenM, aHrnuuaHud Anad Tero-
PHHI M OpYr¥e, WCYePnbIBAIOLIHM 06-
pa3oM [10Ka3asn, 4To B obwmem ciyuae
Taxoi NMpoLeaypsl He CYLECTBYET.)

Pamceii foka3an cBOIO TEOPEMY B Ka-
YeCTBE MEPBOro 1iara, NeiTasch npo.ie-
MOHCTPHPOBaTh CNPaBe/LIMBOCTL TE3H-
ca Paccena B cneunansHoM cnyuae. Kak
0Ka3anock, OH MOT 5bl BBIMOJIHHTE 3TY
3ajauy ApPYIrMMH CpeacTeamMM. PaHCB
Pamceli nokazan Teopemy, HE HMEIO-
LYK OTHOLUCHHA K TE3IHCy, KOTODhIﬁ OH
obocHoBan ¥ KOTopkiil OH HHUKOraa 6ol
HE CMOT [0Ka3aTh B o0uem cnyuae.

AK OBCTOSAIM nena mo 1933 r.,
KOT/la [1Ba BEHrepCcKuX MaTeMaTHKa,
[Nayne Ipaéw u dxopmxk llekepelu, 3a-
HOBO OTKPBIAM Teopuko Pamcen. B oc-

HOBHOM Onaroaps X YCH/IHAM 3Ta T€O

pHA cTana nonyJjJspHON B cPede MaTema-
TukoB. B To Bpems Dpnéil Obin NeBAT-
HAOUaTHNETHHM CTyAeHTOM Bynanewr-
cKkoro yuusepcuTeTa, a lllekepelu He3a-
AOAro A0 3TOro MOJAYYHn [OHIJIOM
HH)KeHepa-XHMHKa B bynaneiTckom no-
NUTEXHHYECKOM MHCTHTYTE. BMecTe ¢
rpymnmoi Apy3el-CTYAEHTOB OHH TOYTH
KajKI0€ BOCKPECEHbE BCTPEYA/INCh B 3a-
rOPOIHOM MapKe, B OCHOBHOM /U118 pa3-
roBOPOB O MaTEMaTHKE.

3umoit 1933 r. onHa W3 CTYIEHTOK,
Ocrep Kneitn, npemnoxuna Ipy3bim
peluTh MoboNBITHYIO 3amavy; HoKa-
3aTh, 4TO €C/IH NMATh TOYEK HA MIOCKO-
CTH pacnoioXeHsl TakiM o6pa3oM, HTO
HHKaKHE TPHM TOMKH HE JIeXaT Ha OAHOI
npamMoil, To obs3aTeNnbHO HARIYTCA ye-
ThIPE M3 HHX, 00pasyrollHe BbINYK/bIil
yeTbipexyronbiuk. (K BeinyKknbim hury-
paM OTHOCHMTCSH, CKaXKE€M, NMpPaBHbHbIf
LUECTHYTOJIBHHK, HO HE OTHOCHTCA NA-
THKOHeyHas 3Be3na. bonee cTporo,
MHOTOYIrO/iIbHHK  Ha3bIBAE€TCH  BbINY-
KNbIM, €CJIH BCAKHA OTPE3IOK, COENAHHSA-
FOLUHA €ro BEPLUHHBI, JIEXHT BHYTPH
3TOr0 MHOTOYTOJIbHHKA. )

TMo3sonuB Apy3bAM BAOBOJNEL MOpas3-
MBILUIATE Han 3ToH 3anauedt, Kieitu
NpeacTaBW/ia J0Ka3aTeNbcTBO (CM. pH-
CYHOK cnepa). Ipném w Kneitn 6eicTpo
Hawmu obobiuenne McxoaHoM 3anadd.
OHM NOHAJIH, YTO NATH K3 AEBATH TOYEK
Ha MJIOCKOCTH Bceraa obpa3yroT BbITyK-
NI NATHYTONBHUK, Toraga oHH npewio-
YKHUJIM HOBYKO 3a1ayy: eCJIM YHCIIO TOMEK
Ha nnockoctH pasHo 1 + 22, rme
k =3,4,5..HT. 0, TO MOXHO JIH
Beeraa BeibpaTh kK Touek, o6pa3syioLnx
BBINYKJIBIA MHOTOYTrO/IbHHK?

B ceoux BocnomuHanusx Llexepew
TaK OMHCBIBAET rocneaywne cobbl-
THA: «Mbl BCKOPE OCO3HAJIH, 4TO MPO-
CTHIE PACCY)KICHHA HE NOAXOAAT, H TONA-
BHJIOCH BOJIHYIOLLEE HYBCTBO, YTO B Ha-
leM KpYXKE BIEPBbIE BO3HMK HOBbIfi
THI FreOMEeTPHYECKHX 3anay». lllexepew
roka3a’, YTO CYLUECTBYET TaKOE YHCI/IO
N, 4TO €CNH N TOYEK JIEKAT Ha NJIOCKO-
CTH TaK, YTO HHKAKHE TDH U3 HHUX HE Ha-
XOOATCA HA OOHON NPAMOI, TO CpelH
HHMX Bceria MoXXHo HailTi K Touek, 06-
pa3yiolMX  BBINYKNbIH  K-YTOJbHUK.
JIpyruMH c10BaMH, €CIM TOYEK HOCTa-
TOYHO MHOIO, BCErjia MOXHO HalTH HX
NOAMHOXECTBO, oOpa3ylouee MHOTo-
Yro/ibHHK ¢ 3adaHHBIM YMCJIOM CTOPOH.
Jokasas 310, lllekepeiu 3aHOBO OTKPbIN
Teopemy Pamces, XOTH HHKTO W3 MX
TpyInbl B TO BPEMS HE 3HAM O Heil.

B 1934 r. Opnéw u llexkepeis ony6nu-
KOBaJ/1H CBOM PE3Y/IbTaThl, XOTHA HH OHH,
HH KTO-nHDO Opyro#i o0 cHX mop He
CMOTNTH [0Ka3aTk FMNoTe3y Jpaéa o
TOM, ¥TO 4Mcna Touek n = 1 + 2%~2
OOCTATOMHO. Jpaéll YacTO Ha3biBaeT
3TY COBMECTHYIO NyBnuKaumio «cTatbel
€O CYacT/IHBBIM KOHLIOM)», TOCKOMBKY
BCKOpe nocne ee onybnukoBanus Illexe-
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pew u KneilH noxeHuIiucb. 2pagun xe
cTan camMbiM MPONYKTHBHBIM MaTema-
THKOM HallIero CTONeTHA.

Dpaéil 3auHTepecosascs uaeelt Pam-
ces O TOM, YTO BCAKas OOCTATOMHO
fonblllan CTPYKTYypa [0JKHA coaep-
WATh PEryIspPHYIO TIOACTPYKTYPY 22-
naHHoro pasmepa. Ho emMy xotenocs y3-
HATh, KAKOIO HMEHHO pa3Mepa NoKHa
OLITh 3Ta CTPYKTYPA, 4TODBI CYLLECTBO-
BaHWE OMNpEAeieHHON NONCTPYKTYPhI
Gwi10 rapauTHpoBaHo. Tak Dpaéuw Ha-
yan paboTaTh Hal BAPHAHTOM rONOBO-
JIOMKH O BEYEPHHKE,

B 3TOM BapHaHTe LUECThb YEAOBEK
NpencTaBeHbl WecTso Toukamu. [ns
yaoBcTea TOYKM pactionaraloTCA Ha
NNOCKOCTH Tak, 4TODBI HHKAKue TPH U3
HHX HE NeXKanu Ha onxHoit npamoit. Tou-
KW coeaumstoTcs pebpoMm, KoTopoe
OKpalmppaetca, 4To0OBI NPEACTaBHTHL
OTHOLUEHHA MEXOY COOTBETCTBYHOLIN-
MH IBYMA mioabMu. Kpachoe pebpo 03-
HAuYaeT, YTO 3TH Jonu Mmexny coboit
3HaKOMBI, a CHHee pebpo — uTO OHM
OPYr Npyra He 3HaloT.

CneaopaTeNibHO, €C/IH TPH 4e/lOBeKa
3HAaKOMBI IPYT C APYTOM, TO pebpa Mex-
oy COOTBETCTBYIOUIHMH TOuMKaMH 06-
pa3yloT KpacHbifl TPEYroNibHHK, a ecnu
3TH TPO€ HE3HaKOMbl, TO obpaisyetcs
CHHMil TpeyronbHHK. [0M0BONOMKY O
BEYEPHHKE TOrAa MOXHO chopmynupo-
BaTh TakK: BEPHO JiM, 4TO EC/H Ka)XKOOE
pebpo, coenunsroiee 1obbie 1pe U3 Le-
CTH TOYEK, OKPAacHTh B CHHMI MM Kpac-
HBIH UBET MIPOHIBONBHLIM 0D0pa3om, To
Bcerna Bo3HWKaeT nubo cummil, nubo
KpacHblii TPEYroibHUK?

3anaua, KOTOpyWw wu3yusan Dpaéui,
npeactasnseT coboit obobienne 3Toil
janayd. OH onpegenus MNOAHYK CETh
Kak Habop Touek, Kakaas M3 KOTOPbIX
coeauHena pefpaMu CO BCEMH OCTasib-
HbIMH. 3aTeéM OH 3a/1a/Cs BONPOCOM: Ka-
KOBA HAHMEHbLLAA NOJIHAA CeTh, KOTOPas
6yayun npou3BonbHLIM OOpazoM pac-
KpallieHa B KpacHbIll ¥ cHHUH uBet, 00s-
3ATENBHO CONEPIKUT MOJNHYIO CETh Kpac-
HOro WK cuHero usera? OTeeT cnenyio-
LMl MoNHas CETh — M3 LUECTH TOMEK.
Ty 3anauy u ee pewieHue ynobxee Bui-
pa3uTh Tak: ukcno Pamces (R) ans Tpex
KPacHbIX M TPEX CHHHX PABHO 1LECTH.

A Kak HacyeT ukcna Pamces ons naTu
KpacHbIX B Tpex cuaux? [pyrumu cno-
BaMH, KakKoBa HaWMEHbLUAs [OJHaA
CeTb, KOTOpas Oyayus npoOM3BO/IbHBIM
o6pa3oM packpalliesa B KpacHblil U CH-
Huil uset, obA3aTebHO coaepxkana Obi
nubo KpacHyIo CeThb W3 NATH TOYEK, JiH-
6o cuno0 ceThb M3 Tpex Touek? Yucno
Pamces s NATH KPacHbIX U TPEX CHHUX
paBHo 14, 4TO OOKasanH TOABKO B
1955 r. Pobept I'punByn 13 YHuBEpcH-
Tera wT. Texac B OcTune n Suapro I nu-
cOH u3 ['apBapacKoro yHMBEpCHTETA.

Uncna Pamces 4ype3BbivaiiHO TPYAHO
BBIYMCIATE. YCHIMAMK NOKoJieHuil ma-
TEMAaTHKOB H KOMIIBIOTEPOB YOanoch

Ha#iTy nHlubL ceMb yucen Pamces, koTo-
pble NpHBENEHbI HA DHCYHKE Ha cTp. 71.
Yt1obbl HarnaoHO nNPOAEMOHCTPHPO-
PaTh TPYAHOCTb BbIYHCIIEHHA HHCeEN
Pamcesi, Dpaoéi 4acTo paccKasbiBaeT
cneayioum#t aneknor. HMHonnanersHe
RTOPINIHMCL Ha 3eMAl0 W yrpoxawoT
YHHYTOXHTE €€ L.epe3 T0a, Elll ~2JI0Be-
4YeCTBO He cMOXeT HalliTh uucno Pamces
OAs NATH KPacHbIX M MNATH CHHHX.
Msi Morny 6b1 MODHIH3OBaThL NyHlliNe
yMEI H cambie ObicTpomeRcTBYIOLLHE
KOMMNBIOTEPEI, H TOrna B TEYEHHE roaa
Mbl, BO3MOXHO, cyMenH Ob! HaliTH Hc-
KoMoe 3HaueHne. OOHaKo ecnu Obl HHO-
nna"eTsHe noTpebopany OT Hac HalTH
yhcno Pamces nna 1ecTtH KpacHBIX H
LLECTH CHHMX, TO ¥ Hac He 0cTanock Ol
HHOTrO BbI6OPA, KaK HAHECTH YNPEXXaaK-
LM yoap.

Bpadm rce W Hawen cnocob nony-
YHTh HEKOTOPOE NpEeOCTABNEHHUE O TOM,
HAacKoAbKo OOMBIIMM OOMXKHO ObITh
uncno Pamcen. UTO ecniu OH CMOXeET
HalliTH KPacHO-CHHIOK packpacky bonb-
WOH NONHOM CETH, He CONEPNKALLYHO HH
KPacHOM, HH CHHell CeTH W3 TPeX TOoHeK?
Takaa packpacka NONHOHN ceTH U3 NATH
TOYeK mokKa3aHa Ha ctp. 71. OTtcrona
cneayet, 4To uMcno Pamcea Ans Tpex
KPacCHBIX H TPeX CHHHMX A0KHO ObITh
bonsbiie naTH, [1ATH eCTh HHUIKHAA rpa-
HHLU2 IR 3TOro 4Hcna Pamces.

B 1947 r. Bpaéiu npeanoxun HeoObly-
Hbll METOA OTBICKaHHA HHXKHell rpaHu-
ubl nwoboro umcna Pamces: Gpocanue
mouetsl, OH NpeanpHHAN MBICTCHHBIN

IKCMEPUMEHT, B KOTOPOM Kaxaoe pebpo
nosHO# CeTH W3, CKaXKEM, MHIIJTHOHA TO-
YeK OKpallluBanoch B COOTBETCTBHH C
pe3ynbTaToM OpocaHuA «HACTOALUEH»
MOHeTHl (T. €. MOHETHI, I8 KOTOPOWH
BEPOATHOCTH BhINANEHHA Opfa HAM pe-
LIKM CTPOro OMHaKoBa H paBHa 1/2. —
Ilepea.). Pebpo okpallMBaeTcs B Kpac-
Hblil LIBET, €C/IH BhINIafaeT pPeliKa, U &
cHHHil, ecny BeinagaeT open. 3aTeM OH
nonsiTasacs A0Ka3aThk, 4TO yucno Pam-
Cest, CKaXKeM, Ons 34 KpacHbIX ¥ 34 CHHHX
Donble MUMIIHOHA., DKCMEPHMEHT CuH-
TaeTCA YCNEWIHbLIM, €CIH B pe3yiabTarte
Takoil cnyyaiHOH packpacku He obpa3y-
€TCA HM KpacHOM, HU cHHEl ceTH w3 34
TOYEK.

Kak Ob1 OH MOr rapaHTHpPOBaTh YC-
nex? JIro6sie 34 ToukH coeannsAoTCca 561
pebpom. Ecnu nepsoe Gpocanue npea-
MHCLIBAET CHHHII LIBET ANA NepBOro peb-
pa, TO /1A NOAYYEHHSA CHHEll ceTH Heob-
Xoaumo, yTobsl cnenyroiune 560 Gpoca-
HMIT TOXE NpednucbiBani CHHHIA LBET.
BepoATHOCTL TOro, 4TO 3TO NMPOH30Ii-
ner, pasua 1/2 s crenenn 561. Bepoar-
HOCTB NOAB/IEHUA KPACHON CETH TOYHO
Takas e, Tak 4To obluas BEPOATHOCTL

BO3HHKHOBEHHA  OIHOLBETHON CETH
Bapoe  Bonbuie, MAH  OPHMEPHO
2.6 x 10719,

Teneps BCIOMHWM, YTO 4McnO Habo-
poB 13 34 Touek, BbIOpaHHBIX H3 MHIITH-
OHa Touek, paBHoO (1000000 x 999999 x
X ... X 999967), nenennoe Ha (34 X
x 33 X ... x 2 x 1), 4To npUMeEpPHO
pasHo 3,4 x 10'%. Tem cambiM MOXHO

Teopus Pamcen u apucpmeTuueckue nporpeccum

ApUPMETHYBCKAR NPOrPeCccHA — 3TO NOCNEQOBATENLHOCTE YACEN, B KOTOPOR PAIHOCTL MeMy coceg-
HWMW 4NEeHaMK OCTEETCA NOCTORHMKOR. Hanpumep, 7, 10, 13, 16 — 310 apubMeTH4BCKan NPOrpeccus, B
KOTOPOR PAIHOCTL MEXQY COCegHMMKM UneHaMn pasHa Tpem. M3 Teopun Pamcen cnegyer Takoe yTeep-
wpexre 00 aprOMETHYECKHX NPOrPECCHAX: BCNK KNGO YHCHo OT 1 A0 9 NOKPECHTE B KPACHLIA MK
OMHMA LBBT, TO NMOO TPH CHMHMX YMCNa, NGO TPW KPacHsIx 0OpPasyoT BpMMETHYECKYIO NPOrPeccHio.

Yrolel goxasaTs 3TO yTBepMAeHMe, Mbi MOrnK Obi NpOBSPWTE BCE 512 cNocoBOB PACKDACKW QEBATH
umcen. Ho Mb! MOXEM [OK&3aTh Aro, PECCMOTPES TONLKO [BA Cny4an. Hauxew co cnyuas, B KOTOpOM 4
W B UMBIOT DAMHAKOBLIA LBET, CKAMEM CHHUA.

1 2 3 4q 5 6 7 8 9
YToObl MIBexaTe CHHER aPUDMETHHECKOR Nporpeccum 4, 5, 6, Mbi NOKpacuM 5 8 KPACHLIA LBET.

1 2 3 q 5 6 7 8 9
410661 M3BeXATE CHHKUX apUDMeTHHECKKX Nporpeccrui 2, 4, B u 4, 6, B, Mbl NnoXpackM 2 v 8 B KPACHLIA LBET.

1 2 3 4 5 6 7 8 9

Ho Torga y Hac NoNy4MTCA KpacHan apuMeTHHecKan nporpeccun 2, 5, B. MTak, ecnmn 4 n B MMeT OanHa-
KOBBIA UBET, TO BCEr[a NONYYATCR NWOO KpacHan, NWOO CHHAR AapubMeTHYECKaR nporpeccus. Teneps
PAcCMOTpUM cny4ald, xoraa 4 W 6 MMEIOT pasnWyHbIA UBET. YKMCNO 5 MOMHO NOKPACHTE KAK YTOgHOD, HE
CO3[aB Npw ITOM BPUIPMETHUECKOR NPOrPECCHM, TAK YTO Mbl NPOM3IBONLHO NOKPACHM 5 B KpaCcHLIR UBeT.

1 2 3 4 3 6 7 8 9
MPOAONXMM PACKPENMBAHME CNEgyIOWUM 0OPasoM:
YToOL!
3. woemars3 4 5
7 nemarn5 7 9
2+ mbexars2 5 8

Takoe packpauwuWBEHME 4AeT NOCNefOBaTENLHOCTL

1 2 3 49 5 6 7 8 9
Ho B HeA Bce paBHo OCTanace KpacHan apudomeTHuecKan nporpeccus 1,5, 9. Takum 0Opalom, HE3ABUCHMO
OT TOro, 8 O4WHAKOBLIA MNK B Pa3Hble YUBETa OXpalensl 4 u B, Bcerga nmeaTch NMGO CHMHAR, NGO KpacHas
apuPMeTHIECKER NPOrpeccHs.

yTob
9. ustewan3 6 9
8. waoemann6 7 8
1. ol 2 3
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OXKHAATH, YTO H3 BCEX BO3MOJXKHBIX M0J1-
HbIX ceTelt B3 34 TOYEK OAHOLIBETHBIMH
Gynyr 3,4 x 108 x (2,6 x 10719,
umd npubmusurensuo 0,001. Mrak, B
99,9% cnyuaeB MbICAeHHBIH 3KCrepH-
MeHT OymeT ycmeulHbiM, ONHOLBETHBIE
Habopsi ¥3 34 TOYEeK He BO3HHKHYT.

3atem Opnoéil npHMEHWS TOHKOE
[I0Ka3aTeNbCTBO  OT  NPOTHBHOIO.
OH npeanonoXus, 4TO HUKaKas cxema
pPAacKpackH He siBnseTcs ycneiuHoit. Tor-
1a MBICJIEHHBI 3KcriepHMeHT Oynmer
MMeThb HYJIEBYKO BEPOATHOCTL YCIe-
X8, 4TO, KaK eMy YXe H3BECTHO, He
COOTBETCTBYET NelCTBHTENILHOCTH.
3HauuT, 3TO NPEnnoiOKeHHe NOKHO
6biTe ommbouHsiM, T.e. dJdoaxna
CYIIECTBOBATH YCNEIHAA CXeMa packpa-
CKH (He ¢ BepoATHOCTBIO 99,9%, a ¢
abconmoTHON nocToBepHOCTEIO). Cy-
LIECTBOBAHHE TakoR packpacku O3Ha-
HYaeT, 4YTO OOHH MHI/IJIHOH HABMAETCH
HHXKHel rpanmuei nns 34 kpacksix u 34
CHHHX.

Takoe paccyxaeHHe, H3BECTHOE Kak
BEPOATHOCTHLIA METOd, AaeT Haunyu-
ILIHE HWXXHHE OLEHKH nns uucen Pamces.
Onnako 3TOT METOO HE CONEPXXHT HUKa-
KHX YKa3aHk#t Ha TO, Kak B OeliCTBHTENb-
HOCTH CAEAYeT NPOH3BOAKTD XEnaemMyo
packpacky. B noneiTKax nonyyuTts Ta-
KHE_packpackH HCCNEOoBaTENH HCNO/b-
3y10T BoraTeiil apceHasn npHeMoB U3 Teo-
PHH YHCES, TEOPHH MHOMKECTB H OPYIux
pa3fenoB MareMaTHKH. XOTH NONYYEH-
HBIE MIPH 3TOM PE3YNbTAThl HHTEPECHBI,
OHH NMOKa HE OOCTHraKwT OUEHOK, KOTO-
pbie gaeT meton 6pocaHHs MOHETBI.

HAUYUTEJILHASA 4acTe paHHHX HC-

crnenosalmii no Teopun Pamces Gbi-
J1a MOCBALLCHA MHOXECTBAM TOUYEK H TH-
HHil, HO BCE € BO MHOTHX M3 HHUX pac-
CMATPHBA/IHCL H MHOMECTBa 4YMCEen.
lNonnannckuit matemaTuk Baprtens Jl.
Ban nep Bapnen wauan pewath Takue
3ajaud eie 1o Toro, kak Pamcefl noka-
3aj1 CBOK TEOpemMy.

B 1926 r. Bau nep Bapnen scTpeTuncs
C HHTepecHOil 3aaavell, cBA3aHHON C
apudMeTHYECKHMH nporpeccHamu. Kak
cneayet W3 caMoro Ha3BaHuf, apudme-
THYECKas MPOrpeccHs — 3TO Takasa no-
CNENOBATENBHOCTL 4YMHCENn, B KOTODOﬁ
Pa3sHOCTb MEXY ABYMA COCETHHMH ujie-
HaMH OCTaeTcs mnocrosHHo. Hanpu-
MEep, nocnenosaTensHocTh 3, 5, 7 ecTh
TpeXu/iEHHasn apudMeTHYECKas Nporpec-
CHfl, B KOTOPOMH Pa3sHOCTE MEXIY COcell-
HHMH 4i€HamH pasHa OByM. YacTHblii
cnyuaft 3anayu, npHBnexwel BHUMaHHe
Ban nep Bapaena, MoxHO chopMynupo-
BaThk Tak. Ecnu Kaxnoe uenoe yucno ot
1 no 9 naneyaTaTh Ha CTPaHHLE OAHOI
H3 OBYX KpPacok, KpacHON unu cuHell, To
BCErga nu HaﬂﬂYTCi TPH CHHHX H/IH TPH
KpacHeIX uKcna, obpasyrowmue apudme-
THYECKYIO nporpeccuio? OTBeT naeTcs B
TEKCTe B paMKe Ha c. 73.

Bax nep Bapmen mocTaBsHun nepen co-
6oii cnenyromyio 3anauy, ABARIOLLYIOCS
oboOliennemM npenwinylliell: mokKasaTh,
YTO €CJH B — paocTaToyHo Oosblioe
YHCIO M BCE uenbie yucna ot | oo n Ha-
Ne4YaTaHbl HA CTPAHHLE OJHHM H3 ABYX
NPOH3IBOMBHO BLIOHPaeMBbIX JUTA Kaxkaoi
uMOpbl LBETOB, TO BCErNa CYLLIECTBYET

Teopua Pamcen M urpa «KpeCTUKU-HONUKU»

B 1926 r. Baprvens /1. Ban gep Bappew foxasan, 4To €CnNM N — JOCTATOMHO OONLWOS YUCNO WU BCNK

BCe YMena 0T 1 4O N NPOMIBONLHBLIM OGPAIOM PACKPACHTE KBKMM-HHOYAL W3 [BYX UBETOB, TO BCErga Ham-
AETCA OQHOUBETHAA apMIPMETHYECKAn NPOrPecCHA C ONPEQensHHbIM YUCNoM YneHos. B 1963 r. A. Xeans
W P. xyWTT OTKpBINK TO, 4TO OMA3ANOCE CYTLIO Teopems! Bax gep Bapgexa, uayyas wrpy =KpecTHKmn-
HOMNWKMe. XOTR KNACCHYECKHA BAPWAHT 3TOA UIPbi C WTPOBLIM NONEM PAIMEPOM TPH KA TPH MOXET ObICTPO
HECKY4YMTb, TPEXMEDHBIA BEDHAHT C YETLIPLMA NONAMK B KXGOM PAQY BECeMA WHTapaceH. <[lockons gna
TPEXMEDHON WIPLl CNYMMT Ky, padbuTeiR Ha B4 Auednk. MrpoKK NO oYepegM 3aNONHAKT AYEAKK KPECTK-
KaMu MNK HONMKEMMW, NOKa ORWH U3 HUX HE BLINIPLIBAET, 3ANONHME YOTLIPE AYEHKH, PACNIONOIKEHHLIO Ha
OAHORA NPAMORA. WU geyMEepHAaR, M TPEXMEDHAR HIPa NOPOA KOHYABTCA HHYLEA. A KaK OBCTOMT AEN0 B cny4ae
Wrp GONee BLICOKOR PAIMEPHOCTH? MOXHO N FEPAHTUPOBATL BLIMIPLIW B HEKOTOPOM N-MEPHOM BAPHAHTE
KPECTHKOB M HONMKOB C Kk 3NEMEHTAMM HA OFHOR NPAMORT

XeAns w [xywTT NoKasanW, 4TO 8CNM PaIMepHOCTE N QOCTETOMHO BENWKA, TO BCEr0a MOMHO HAATH
BEPHEHT WPkl © kK 3NEMEHTEMM HA O4HOR NPAMORA, KOTOPLIA HHKOT QA He KOHYBETCR HMused. Hanpuuep,
HE3aBMCHMO OT TOrO, KaK PacnonoMeHbl KPBCTUKM M HONWKW B TPEXMEOPHOA WMIPe C TPEMS 3NeMOHTAMMW
B pRAy, Bcerga nuGo TPW KpecTuxa OyQyT PACNONOMEHL! HA OQHOR NPAMORA, NGO TPH HONMKA.

Teopemy Ban pep Bapgena MOXHO BbIBECTW W3 pelynsTara Xeania w [IKyWTTE, NPUMEHWS
npeobpaloBaHwe, NepeBOfALEe NPAMbIE 3TOA Mrpbl B ApWDMETHYECKWME NPOrpeccMn. PaccMmOTpMM
TPEXMEDHYIO TPy C TPEMA 3NOMENTaMW B PRAY.

KoopauHaTel KPeCTUKOB B 3TOA BLIMIPLIHOR KOMOMHAUWMK CyTh 121, 222 1 323; pacCMATPUBAEMbIS Kax
4YMCNa, oMK 00pas3yIT apHdMEeTHYBCKYID Nporpeccwio. MOMHO NOKAa3aTh, YTO BCAKAA BbiMIPLILHAR
KOMOMHaUWA, NPeolpasoBaHHan ITUM METOAOM, 26T apHUMMETHUYECKYID NPOrPaccHIO.

1 2 3
I 1 1
2 X 2 X 2 X
3 3 3
T 2 03 [P e T L

O[IHOLIBETHAA [10C/IEOBATENBHOCTh
OnpeneneHHbIM YHCAOM YI1EHOB, ABIRIO
wianca apudmeTHueckol nporpeccHeil,
3TO yTBEPKIAECHHE MOKHO CYHTATHL TEO-
pemoit Pamces ans apuMeTHHECKHX NTO-
cnenosaTenbHOCTEN, XOTA OHO O0LIen3-
BECTHO NOJ HaiBaHWEM Teopembl Bau
nep Bapnewna.

Ban nep Bapaes npu3san Ha NoMollb
CcBOMX Koaner Omuns AprtuHa u OTTO
Ilipeitepa. TMo3onee on nmucan: «Msi
npuny B KabuueT ApTHHa Ha dakyb-
TeT matemaTukd [aMOyprckoro yuu-
BEPCHTETA W NONBITANHCL HANTH JOKa-
3aTenbCcTBO. MBI PHCOBANM HA JIOCKE
KaKMe-TO PUCYHKH. ¥ Hac 6b1n10 cocTon-
HHE, KOTOpOE HeMusl HailbinaloT Einfal-
le (03apenne), Koraa B rojioBy NPHXOOAT
HEOXHAaHHbIe naeH, Heckonbko pa3 Ta-
KHC HOBbIC HIleM Hanpasnanu obcyxne-
HHE B HOBOE PYC/O, H O[IHA W3 HHX B KOH-
1€ KOHLIOB NpHBena K peilenuon, Oka-
3anock, OHako, uto Ban nep Bapnex ve
CMOr [I0Ka3aTh 3TOT PE3yabTaT ANs
[BYX KPacOK, HE€ JOKa3aB €ro AnA cny-
yasi, Koraa OAHOBPEMEHHO HCNONb3YeT-
CA NPOH3BOJILHOE YHC/IO KPACOK.

B ceoem pnokazatenbcTee Ban nep
Bapaes npumennn ocobbiit BuaA MaTema-
TH4eckol uHaykuuu. OObiunas (oam-
HapHan) HHOYKIHA BKAoYyaeT B ceba npa
atana. Ha nepsom 3Tane HYXHO noka-
3aTh, YTO YTBEPXKAEHHE BLINOJHAECTCH
JUIA HEKOTOPOr0 Masnoro 4ucna, cka-
JKeM, ans AsyX. Ha BTOpoM 3Tane 1oka-
3BIBAETCA, YTO ECIIH YTBEPXKIEHHE ClIpa-
BEUTHBO Ans Kakoro-nubo umcna, TO
OHO CTMIPaBE/UTMBO M IR YUCNA, Ha e/H-
HHuy Donswiero. OTcrona cneayer, 4To
OHO BEPHO A TPeEX, HeThIPEX H Tak Oa-
nee. PeaynbTaThl «MOYT B PYKH» OOMH
3a APYIrUM Kak BeckoHeuHas ouepes na-
OaKLMX KOCTHLUEK [IOMHHO, NOCTaB-
JNIEHHBLIX Ha pPebpo: ecnu CTONKHYTH OJl-
HY, TO ynanyT BcCe,

Y1o6bl Noka3laTh Teopemy Pamces
ana apugMeTHUeCKHX nporpeccuil, Ban
nep Bapnen npumenun Gosiee TOHKYIO,
nBofiHy0 uHAYKuMio. OH npeanono-
WKuA, 4TO s Noboro pUKCHpoOBaHHOTO
4HC/Ia KPACOK CYLUECTBYET YHC/IO M1, Ta-
KOE€, UTO EC/1H KaX/10€ 1ESI0e YHCIO B HH-
TepBane OT OAHOIO A0 N HaneyaTaTh
Kakoii-Hubyak W3 3THX Kpacok, To Hail-
nercs apudMeTHUECKan [TPOrPECCHA YH-
CEJ1 OMTHOTO LBETA, COCTOALLAN, CKAXKEM,
W3 10 unenos. Onupascek Ha ITO Aonylue-
HHE, OH CMOT M0Ka3aThk, 4TO s nwbo-
ro ¢ukcuposanHoro Habopa kpacok cy-
LECTBYET YMCAO M, TaKoe, 4TO EC/nH
KakIIoe LEI0OE YKHCN0 B HHTEpBane ot 1
0O/M HaneyaTaTb Kakoi-HHOyAb U3 ITHX
Kpacok, To OyaeT cymecTBOBaThL OQHO-
UBETHas apuMeTHYECKas NPOrPeccus
u3 11 uynedos. B obwem, on nokasan,
4TO W3 PE3YNLTATOB ANAK 4NEHOB M NIO-
6oro KosHYeCTBa KPacoOK BLITEKAeT pe-
3ynbTaT ans kK + 1 unexnos u nwboro
KOJIHYECTBA KPacok.

IMocne Toro kak Ban nep Bapnen no-
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Opasica mo 3TOM cTAanMM OOKA3ATENbCT-
Ba, EMY OCTAJIOCH TONBKO NPOAEMOHCT-
PHPOBaTh, 4YTO €ro mpeanojoXKeHHe
nelcTBUTENBHO BEPHO A HEKOTOpPOro
Manoro 3nauenus k . Ecnu uensix uncen
Ha eaHHHLYy -Honblle, YeM Kpacok, TO
BCcerga HaloyTcs nBa YMciia OJHOTO LBe-
Ta. DTH ABa yHcna obpa3syoT apudme-
THYECKYIO MPOTPECCHIO H3 IBYX 4JIEHOB,
IMoaToMy omHoOLBeTHas apHbMeTHYec-
Kaf NMPOrpeccHs Bceraa CyLIeCcTBYET, ec-
JH uKcen Ha enuHuny Gonblie, yeM kpa-
cok. BeckoHeuHas nocie10BaTeIbHOCTh
thuniex JOMHHO [UIA ABYX YJIEHOB TeNephb
crankupaer OeckoHeunyio mnocneaoBa-
TENbLHOCTh OOMHHO IUIA TPEX YJIEHOB,
KOTOpas, B CBOK OYepelb, CTAIKHBAET
DOeckoHeuHyI0 MOC/eNoBaTeNbHOCTE 10~
MHHO [UIA YeThIPDEX YNE€HOB, H Tak nanee
(cM. TeKcT B paMke Ha c. 74).

OKA3AB Teopemy Pamces ans
Hapndme-ruqecxux nporpeccuit, Ban
nep Bapnes npHMEHH/ 3TH 3HAHHUA K pe-
wieHUIo cnenyroLuei 3anaun. Kakoso Ha-
HMEHbIlIEe 3HAYEHHE /1 , rapan THPYIOLlee
CYLIECTBOBaHHE ONHOLIBETHOR apHpme-
THYECKOH NMOCNeA0OBaATE/IBHOCTH M3, CKa-
xem, 10 uneHoB, ec/ii KaXI0€ YHCIIo OT
| non HaneuaTaThb JIHODOH NPOH3BONBLHO
BbiOpanHoil W3 nByx kpacok? Jly4wuwmii
OTBET, KOTOPLiit Ban nep Bapaen cMor
HaiiTH, BbipaXkancs cTojb OonbliEM
YHCJIOM, YTO €ro HEBO3MOXKHO ObINO 3a-
nucath B oBbiuHom Buae. Ouo Bwino
Oonslue Munnuapna, Gonbe yem 10 B
CTENEeHH MHUIIHAPA.

B camom nene, 4To6bl BbIPa3uTh €ro
pe3ynbTaT, MaTeMaTHKH npuberawT K
nociaeaopaTeNnbHoCTH PyHKuMil, H3BecT-
HOI Kak mepapxua Akkepmana. [lepsas
(hyHKuKa B 3TOIl MepapXxuH Ha3blBaeTCA
npocto DOUBLE (x ). Kak noackaibisa-
et nailpauue (double — 3naunT, yaso-
HTh), 7Ta QYHKLUHA YIBAaHBAET 3HAUCHHE
x . Tak DOUBLE (1) passo 2, DOUBLE
(50) paBwo 100. Brtopas dyHKuUuA,
EXPONENT (x ), moxeT 6b1Th Onucana
Kak 2 B CTEN€HW X, H, CAENOBaTENb-
Ho, EXPONENT (3) paBuo 8. MoxHo
Takke Bbipa3zuTb EXPONENT uepes
DOUBLE. Hanpumep, utobbl HaiiTi
EXPONENT (3), Mui yapausaem 1, 3a-
TEM yABaWBaEM Pe3y/NbTAT Mpeabliaylle-
ro AeficTBHA U 3aTE€M CHOBa YIBAaWBAEM
pesynabtaT. Ha camom nene nwobas
(hyHKUMA B HEPAPXHH AKKepMaHa ornpe-
NeNNeTCA YEPEe3 MNPeabiayLyio.

Hrak, TpeThio QyHKUHIO 3TO# Hepap-
xuu, TOWER (x), MOXHO BbIPA3UTh C
nomoiisio  yukuun  EXPONENT.
TOWER (3), Hanpumep, — 370 2 B cTe-
neHH 2 B CTENEHM 2, 4TO paBHO 2 B CTENe-
Hnd, 1. €. 16. TOWER (x ) unorna 3anm-
CHIBAIOT B BHIE «Damnu» (lower — 3Ha-
yuT, Halng) nokazaTeneil cTenexe,

NOHATUA Teopuu Pamces NPUNOKMMbI K reOMETPUYECKUM 3aa4amM Bpoge aTom ro-
NOBONOMKM O WECTUYronsHUKax. Ecnv AnuHel BCex CTOPOH WECTUYroNbHUKOB pas-
Hbi 0,45 eguHuLbl (eAMHULA ANUHBI MOXKET GbIiTh MPOU3BONLHOM), TO ABE TOUKM BHYT-
PU WeCTUYronbHUKa OTCTOAT APYr OT gpyra camoe Gonbwee Ha 0,9 eguHnubl. Kax-
AbIA WEeCTUYronbHUK OKPaWMBaeTCA OAHUM M3 CEMM LIEETOB, TaK, 4TO HUKaKue gsa
WecTUyronbHUKa OQHOMo LBETA He OTCTOAT APYr OT gpyra MeHblue 4em Ha 1,19 egu-
HULBI. HUKaKue gBe TO4KW OQHOTO LBeTa He HaXOQATCA OQHA OT APYroM Ha PaccTos-
HWW, B TOYHOCTW paBHOM eauHULE. MNOKa 4TO HUKTO HE CMOT ONPeaenuTb, MOXKHO W
packpacuTb NNOCKOCTb WECTbIO KpacKaMu TakK, 4Tobbl HUKaKWe gBe TOYKK OfHOro
LBETa HE@ HAXOAWUNUChL B TOYHOCTW Ha PACCTOAHUM OAHOM eAUWHULE! APYr OT Opyra.

raex — 4uc/o ABOEK B 2Toi Bawne. Ho
naxce ¢pyukuns TOWER (x) pacTer ne-
AOCTATOYHO OBICTPO, 4TOOBI MOXKHO
6b1710 3anHcaTs peaynbTaT Ban nep Bap-
[eHa.

Cnenymoluyio (QYHKLHIO, H3IBECTHYIO
Noa WYTOYHLIM Npo3BuweM WOW (x)
(anrnuiickoe mexnpomerne WOW npu-
MEPHO COOTBETCTBYET pPycckuM «Oii!»n,
«Ax!»u «Hy u ny!», — IMepes. ), MoXHO
HailiTH, €C/IM HayaTh ¢ | W NPHMEHHTL X
pa3 dyukuno TOWER. Torna,

WOW (1) = TOWER (1) = 2,
WOW (2) = TOWER (2) = 4,
WOW (3) = TOWER (4) =

= 65536.

YUTo06s1 HaliTh WOW (4), HYKHO BbIYHC-
autk TOWER (65536). YUTobs1 3TO coe-
NnaTh, HYXHO HauaTb C | ¥ NPHMEHHTHL
dbynukuno EXPONENT 65 536 pas. [la-
xe npumenenue Gyukuun EXPONENT
BCEro AMLIbL MATH pa3 aaet 265376, _ yye-
10, KOTOpoE, Gynyun 3anucaHibIM uud-
pa 3a uudpoii, 3anonuuno 6ul nBe cTpa-
HHLIBI 3TOTO XypHana. Ha camom nene
a3Ke YHCN0, 3an0NHAIOLLEE BCE CTPaHM-
LUbl BCEX KHMI M BCHO MaMATh BCEX
KOMMNBIOTEPOB, BCE € OCTAHETCH He-
cpaBHuMbBIM ¢ WOW (4).

Tem ne menee, uToObl BCE-TAKH 3anH-

cath pesynsTat Bau nep Bapoena, npu-
NEeTCA onpenenuTh (YHKIHIO, KOTOpas
pacter ewme OwbicTpee. DyHKuHH
ACKERMANN (x) onpenensercs no-
cnegosaTensHocTeid DOUBLE (1),
EXPONENT (2), TOWER (3), WOW
(4) u Tak nanee. ACKERMANN (x) B
KOHIIe KOHLOB pacTeT GuicTpee niobot
(hyuxkuus B 3TON Mepapxuu. [okasa-
TenbcTBO Bawn nep Bapaena naert cneny-
MR KONMHYeCTBEHHBbIR pe3ynbTaT: ec-
nd uucna 1, 2, ..., ACKERMANN (k)
packpallleHbl IBYMs Kpackamu, TO BCer-
[a CYLIECTBYET ONHOLBETHas apHme-
THUYECKaR NPOrpPeccHs UTHHOR K .
KaxeTca CTPaHHBIM, 4TO TAKHE Yyya0-
BHUIHBIE YHCJIA MOTYT BO3HHKHYTH H3
CTONb HEBHHHOTO YTBEPIKAEHHA, KACAI0-
LIETOCA TONLKO apH(pMETHYECKHX Mpo-
rpeccuil. MHOTHE MaTeMaTHKH B Teue-
HHE MHOTIHX JIET NBITANHCh YAYYILIWTD
noka3satenbcTso Ban nep Bapnena. Hey-
[aya cnenosana 3a Heyaauell, u B pe-
3yNbTaTE CTANO YKpenaaThesn ybexne-
HHUE B TOM, YTO ABOIiHAA MHOYKLHA H CO-
oTseTcTBeHHO hyHkuna ACKERMANN
ABNAOTCH HEODXOAMMBIMH KOMIIOHEH-
TamMH n11o60ro nokKasaTenbCcTsa Teope-
mbl Ban nep Bapaena. Bee yauie norsku
NbITANUCE HANTH MONTBEPKIEHHA TO-
MY, 4TO TaK OHO H €CTh Ha CAMOM Hene,
B 1987 r., onnako, u3paunbckuii no-
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ruxk Caapon Lllena w3 Espeiickoro ysu-
pepcuTtera B MHepycanume 11o6uncs
Kkpynuoro ycnexa. llena wmpoko npu-
3HaH Kak 4YeNoBeK, Jiyyllie BCeX ClpaBis-
OLUMIICA ¢ pELIEHHEM CIIOMXKHEHLIMX 3a-
[au B COBpeMeHHOR maTemaTHke. OH Ccy-
men npeononets Oapbep dyHKuUHH
ACKERMANN u nokasan cneayoLlee:
ecnu uenbie yncna ot 1 go WOW (k)
PACKpPacHTh B IBA 1BETA, TO BCEraa Haii-
OETCA OOHOUBETHAA apHdMeTHUECKan
NPOrPEeCcCHs THHON K 4NeHOB,

HecMOTpPs Ha CBOK CHELHANH3ALINIO,
Lilena BOBCE HE HCTOMIL3YET B CBOEM JIO-
KajaTenbcTse Kakux-n1ubo cpencTs ma-
TeMaTH4ecKoi noruku. B Hem npumene-
Hbl JIHIUbL 3NE€MEHTapHbIE (HO YPEeIBbI-
yaflHO OCTPOYMHBIE) MaTeMaTHYECKHe
uaeun. NoNHOCTHIO BBINHCAHHOE, €ro 10-
Ka3aTenbCTBO 3aHHMaeT TpubIu3Iu-
TENLHO HEThIPE CTPaHMIlbl, H BO/IBLIHH-
CTBO CMNELMANKCTOB HaxoOuT ero Gonee
YETKHM, YEM [EePBOHAua/ibHOE JI0Ka3a-
TenscTBO Ban nep Bapaena. YTo camoe
Ba)kHoe, oH oboluencs 6e3 nBoiiHON HH-
nykuns. O PHKCHPYET YHCIIO KPacoK Ha
nByX (Mnu n1106oM APYromM KOHKPETHOM
3HAYEHUH) U 3aTEM NPOBOANHT OBLIYHYIO
MHAYKUHIO: €CNH YTBEPXKACHHWE BEPHO
I8 nporpeccHil anuHoil K uneHos, To
OHO TaKXe CIpaBelNuBO U [UIs Nporpec-
cHit anuHoitk + 1.

MaremaTHku ceflyac neiTalOTCH MMO-
HATBb, MOXHO JIH YIYUIIHTE AOKA3aTENb-
cTBo llensl, 4TobB1 NOAYYUTH 4SS TEO-
pembl Ban nep Bapaena oneHky nopsaka
TOWER unu gaxxe EXPONENT. Oauu
3 Hac (I'paM) npennoxun npeMuHr B
pasmepe 1000 nonn. TOMY, KTO HOKaeT
(unH ONpoOBeprHeT) YTBEPXIEHHE, HTO
NSt BCAKOTO K packpalleHHas B /IBa Lse-
Ta COBOKYNHOCTH yuces ot | o TOWER
(kX ) conep>HT OOHOLBETHYIO apUMeTH-
YeCcKyHO MPOTPeccHIo W3 kK YmeHoB.

CHJIIMAMM Pamcesn, Spaéiua, Ban
nep Bapaena ¥ MHOTMX ApYrux Gbi-
1M 3ANI0XKEHBI OCHOBBI TEOPHH, HOCSLLEH
uma Pamcen. IMoka uTo uccnemoBaTenu
TOJNILKO HaYaslH H3Y4aTh C/IEACTBHA 3TOM
Teopu. OHa no3sonseT Mnpeanocno-
JHTh, YTO CTPYKTYDHas OCHOBa Mare-
MaTHKH COCTOMT M3 upe3Bbiuafino Honb-
LUMX YHCENl H MHOXeCTB — 0OBexkTOB
CTOJIb TPOMAJTHBIX, YTO UX TPYIHO NaXe
BbIPa3uTh, a TeM Gonee NOCTHYD.
Korana mbl Hayuumcs ofpamartses ¢
2THMH GONBLIMMH YHC/IAMH, MBI CMO-
XeM HaliTH MaTeMaTHYeCKHe COOTHO-
IUeHHA, KOTOPbIE MOMOTYT HHXXEHEpaMm
co3nasaTh Oonblne CETH KOMMYHHKa-
1M, 2 Y4EHBIM PACNO3HABATh YIIOPALO-
YeHHbIEC CTPYKTYDBI B KpynHoMacuTab-
HbIX (u3nyeckux cHcremax. CeroaHs
MBI C JIETKOCTBIO TIPOC/IEXHBAEM B CO-
3BE3HAX HAa HOMHOM HebocBone cneacT-
BHe Teopun Pamcesi. A xakue CTpPYKTY-
Pbl MOXKHO HAUTH B MHOXeCTBax, pas-
mepsl koTopeix B ACKERMANN (9)
pa3 Gonbiue?
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KHUHO®UJILME «3Be3aHble BOH-
HBI» H B [PYr#X Hay4uHo-thaHTac-
THYECKHX (HABMAX rojorpaMmsl npea-
CTAKOT HA YOUBJIEHWE KHBBIMH, IMOI-
BHXXHBIMH H300pakeHusMH, KOTOpbie
‘HabnronaroTcA Ha IKpaHaX KOMIMBIOTE-
poB 1 «BuaeotdoHoB» Gynyuiero. B ueit-
CTBHTENLHOCTH € BONBLUHHCTBO roso-
rpaMM [alT CcMajaHHbie, HEeNnoaBHX-
HbI€ KaPTHHBI, KOTOPKIE JIHIIEL B ManoH
CTEMEHH BBIMIANAT TPEXMEPHBLIMH, H
NMPHMEHAKOTCA TONLKO JUNIA HIroToBNE-
HHA KPEOMTHBIX KapTouek M OHxyre-
puH. M Bee xe HeenenosaTenu u3 siabo-
paTopHH HHOOPMALKOHHLIX HOCHTENEH
Maccaqycercxoro TEXHOJIOIrHYECKOr o
uHcTHTYTa (MTH) 32K1104HIH TOTOBOP
¢ lNonnueyaoMm, NMOCKONBLKY UM YOA/I0Chk
€030aTh CHHTE3UPYEMBbIE HA KOMIbIOTE-
Pt NMOABHXHBIE ronorpamMmal.
HUccnenosaTend NPHrOTOBHIM OANA
NEMOHCTpAUHH (UIEM, B KOTOPOM MO-
Ka3zaH Ha opOMTe nnaHeTel MaleHbLKHI
3BE30NeT «IHTepnpaiia» U3 TeNeBu3H-
OHHOro Loy «3Be3nusiii noxoa». Yco-
" BEPLUEHCTBOBAHHBIEC B JajibHEHILIEM CH-
cTeMbl koraa-uubynb noaowuny 6wl B Ka-
YeCcTBE TPEXMEPHBIX aucniees s 060-
pPYOOBaHHLIX KOMIbIOTEepamMH pabounx
MecT. ABHaOWCNeTYEPbl, HANpPHMEP,
cMornu O6s1 HabnonaTe peansHoe OTHO-
CHTENBHOE pacnonoXeHHe caMoneToB B

MeperoiIHEHHON HMH 30HE MNONEeTOB.
Bpauu cMornu Obl CTABHTS AHArHO3b1 W3
Habnionenus TpexmepHbIXx H3iobpaxke-
HHIl OpraHoB, MNONYYEHHBIX METOAOM
CKaHUpYIOLIEH KOMMNbIOTEPHOH TOMO-
rpaduH, a He monaraThbCs NHIIL HA IUI0-
CKHE CeyCHHH.

Co3naHHble K HACTOAILEMY BPEMEHM
C. bentonom, Il. Xunapu, M. Jliocen-
TOM H HX KOJUIEraMH ro/iorpaMMbl HMe-
10T HebonblluKe pa3Mepsl — OKOJIO 4 CM
10 CTOPOHE, — KakKk W BOCCTaHAB/NHBae-
Mble ¢ HUX H300pakeHus, KOTOpbIe KakK
61 «napaT» nepen 35-MUNNUMETPOBLIM
dokycupyrowum obrekTusoM. M3obpa-
JKEHHA BOCHPOM3BOJAAT mNapajjakc, To
eCTh NPeACTARIAKTCA NOA Pa3IMYHBIMH
yrnaMu HabniopaTtenio, JIBHIalOILEMY
rofoBoil BneBo WK BNPaso. JABHKYLIH-
ecs H300paXkeHus NEMOHCTPHPYIOTCA C
yactoTol ot 15 1o 20 kanpoB B cekyHay,
YTO NPEBOCXOAHT KAYECTBO HEKOTOPLIX
MYJbTHINIHKALUHOHHBIX (DHABMOB, NOKa-
3bIBAEMBIX B HACTOSMLLEE BPEMA 110 Tene-
BHOEHHIO.

M Bce ke nepeBoa KOMINBIOTEPHBIX
NaHHBIX B ronorpaduyeckoe niobpaxe-
HHE — J[IOBOJIBHO C/IOXKHAas 3amaya.
OOBIMHO ronorpaMmbl H3rOTaAB/IHBAIOT
tororpaduueckum cnocoboM nyTem 3a-
MUCH Ha TUIEHKE HHTepdepeHUHOHHOMN
KAPTHHBLI, CO3IaHHOMN B Pe3ynbLTATE B3aH-
MOIEeHCTBHA 1A3ePHOTO NMyYKa | Toil ero
4YacTH, KOTopas oTpaxaercs or obbek-
Ta. XOTA KOMNBLIOTEP M B COCTOAHHH
PacCYHTATH, KaK ronorpamMma OOJDKHA
HabnonaTecs Mo pasnHYHBLIMHE yria-

rOPM3OHTANBHO CKAHWPYIOWEE YCTPOWCTBO

(BPAWAIOWEECR MHOror PAHHOE 3EPKANO)
BEPTUKANBHO
CKAHWPYIOIWEE

YCTPOUCTBO
AKYCTO-ONTUYECKUA
KPUCTANN

P
-"“-'-'-".” -
NA3EPHbIN
Ny4yokK
OEBEKTUB NPEOBPA30OBATENbL
CUrHANA
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CHUIHAN O FONOrPAOMYECKOM
-UBDBPAXKEHMW OT KOMMNBLIOTEPA

ONTO-BONOKOHHbIN
KABE/Nb

K HABMIOAAATENIO

NOABUXHBLIE TONOrPA®PUYHECKUE N3OBEPAXKEHWA cchopmuposatsi Npy nomo-
UM KoMnbloTepa B nabopaTopumM MHDOPMaLMOHHLIX HOCUTEnen MaccauyceTckoro
TEXHONOrMYECKOro MHCTUTYTa. Ha KpUcTann nofaloTCA NasepHbIR nyvok U npeot-
pa3oBaHHbIe B aKyCTUHYECKUE CUrHanbl faHHble. CBET nocne Bbixoga Ua KkpucTanna
TpaHcOPMUPYETCH 3epKanamm B ObICTPO MEHAIOWEECH TPEXMEPHOE U30BParkeHKe,
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MH, NepeBon ykazaHHo#H uHbOpMaLKHy B
BH3yaneHOe w3oDOpakeHwe oOKasancs
CNOXHBIM. BEHTOH ¢ KOTINeramMu peLuun
3Ty 3anavy, cHauana npeobpa3osas xpa-
HALLKMECA B NaMATH KOMIbIOTEpa MNaH-
Hble B aKYCTHYECKHIl CHIHAN, a 3aTeM B
cBeTOBON cHrHan YcneuwHoe ee pelue-
Hue obecrieueHo MCNOJb30BAHHEM AKYyC-
TO-ONTHYECKOT O KPUCTanNa, pearupyso-
IIEr0 Ha AKYCTHYECKHEe CHrHaJlbl OTKJIO-
HEHHEM CBETA B PA3/IHYHBIX Hanpasne-
HHAX.

B co3nannoit B MTH cucTemMe Ha Kpu-
CTasn/i ONHOBPEMEHHO NOAaeTcH nalep-
HBIH MNY4OK W aKyCTHMYECKMH CHrHan,
COOTBETCTBYKOILUHI  CO3JaHHOMY Ha
KOMﬂb}D'IEpC OIMHCAHHK ronorpaMMel.
Kpuctann npenomiseT nasepHsift my-
4OK TakuM 0Bpaiom, 4TO B Kaxusill Mo-
MEHT BPEMEHH MYYOK NpeacTap/ifeT He-
KOTOpBIfl 3/1EMEHT ronorpadHYeckoro
HWi3obpaxenun. 3epkana 3aTeM TpaHC-
GOpPMHUPYIOT MNYYOK B HENOABHKHYIO
KkapTuHKy. Cnerxka BHIOOM3MEHAR Kap-
THHKY 20 pa3 B cexyHay, rpyuna bento-
Ha obecrieyHBaeT WINKO3HIO MNOOBHXXHO-
ro H3obpaxkenus.

Takoit cnocob GopMHPOBAHHA T0J10-
rpamMMbl  Tpebyer ocobo mowmoro
koMnbtoTepa. YTobbl coxpauuTe s
OnbITHOrO obpa3ia cCHCTEMbI BO3MOX-
HOCTH pellaTh pasHoobpa3Hble 3a0auH,
rpynna u3 MTH orpaunuusaer pa3sme-
pbl HMCMONBL3YeMbLIX B CHCTEME TOJO-
rpamMm, cyxas yron HabmogeHns u uc-
K/IoYas napajiakc no BepTHKanu. Tem
He mMeHee ans (GOPMHPOBAHHSA OOHOTO
Kazpa ronorpaduueckoro n3obpaxenus
no-npe:xxHemMy Heobxonumo 2 MnH GaiiT
HHbopMauuH, Hns SonbluMHCTBA
KoMIeOTEpPOB norpebopanoces Obl He-
CKOJIBKO 4acOB HAM nae aHeli, yToOmbi
BBIMOJIHHTE HeoDXOOHMBIE BBIYHCIIE-
HuA. M na)ke HMEIOLLHIACA B pacnopsixe-
HHH rpynns! ¥3 MTH cynepkoMneioTep
CTOHMOCTBIO 4 MNH. noJsu1. Tpebyet Ha
BBIYHCIIEHHA OKONO 5 C.

[Tpu Takofi ckopocTH cHcTema bOyner
paborats npumepno B 100 pa3 meanesn-
Hee, 4eM 3ITO HeoOXOOHMO [UIA CMeHbl
KaZpoB C 4acToTO#, AOCTATOYHON AnA
dhopMHpOBaHHA ABMKYLUErOCA H300pa-
xeuus. YTobel npoaeMOHCTPHPOBATH
OBHXEHHE 3Be3nonera «3IHTepnpaiiin,
MccnenoBaTeny oomkHel 6biNH 3apanee
BBINOJIHHTL BCE BbIYMCIEHHA U XPAHHTh
HX Pe3yNbTaThi B IAMATH KOMIBIOTEPA.
Ho nockonsky on cnocobex 3anoMHHTH
Bcero nuwb 50 kanpos HH(OpMauHH,
NOABHXHOE ronorpaduueckoe niobpa-
EHHE CYLIECTBYET BCEro JIMIIb He-
CKOJILKO CEeKYHIL.

JlroceHT nonaraet, 4To B Ommxaiiume
10 ner TexXHOMOIrMA YAYYIIMTCA Ha-
CTONLKO, YTO MOABHTCA BO3MOMKHOCTH
cosnanus rosorpaduueckux uiobpaxe-
HHIl Ha [OMCNAeaX psna [genoBbiX
KoMNbioTepoB. OH YKa3biBaeT, YTO B Ha-
CTOfLLUEE BPEMA YK€ CYIIECTBYIOT
KOMINBLIOTEPL! ¢ NapannensHolt obpa-
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OrHEHHAA CANAMAH[PA, koTopylo pasgpaarT TPaBMHKOW, BbibpacbiBaet B
CTOPOHY Pasgpa’kuTens HepBHeIA Af, 0Opa3yInWWUACH B XXenesax Ha CnuHe.

6oTKoii HH(IJ'ODMRI.EHH CTOMMOCThIO
1 MJIH. AONA., KOTOPbIE B COCTOAHHH pe-
wHThE npobnemy. OnHako JIoceHT TYT
e LYT/HBO OTKA3a/ica OT CBOHX CJIOB,
BbicKa3as HeobHuHaLHBIA neBu3 nabo-
paTopu# HHOOPMaLIHOHHLIX HOCHTENeH:
«Msi TOnsKO H30OpeTaem Oymyiuee, a
HE MpPeACKa3biBAEM €ro».

B cra3zke — n0xce?

THEHHAA canamannpa, obuta-

rowas B jyiecax no scelt Espone,
cTana repoeM MHOXecTBa fnereda. B
CpeHHe BeKa BEepH/IH, YTO KpPYMHbIE
(15—20 cm nnuHo#) canamMaHapbl He
ropsAT B OrHe H Na)ke HACMAXIaroTcA
nnaMeHeM (OTCIOla M Ha3BaHHME 3ITHX
amMpubuit); 4TO €cnH XKeHLIHHA NPHBA-
KEeT KOXY canamMaHapel K Oegpam, To
oHa He 3alepeMeHeeT; 4TO eciM cajia-
MaHapa NPHTPOHETCA K (GPYKTOBOMY
[iepesy, TO MIOAbI ero OyOYT AAOBUTEI-
MH; HaKOHell, YTO cajaMaHapa OTiyrH-
BaeT BparoB, BbibpachiBas Oenyio®
«rHoiiHyo» (kak ee onmcan B XVII b.
OHH 3HATOK 3MeH) KHUIKOCTD.

B 1990 r. dpasuysckuit Ouomor
M. ®duszanukc-ITuko kak GynTo onpo-
Beprna mnocneaHee yteepxkaeHHe. Ona
yCTAHOBMIIA, MTO XOTA ¥ CanamaHiapbl
JKese3bl, MMEIOLIHECH Ha CNIHHE, ¥ Bblae-
NAKT MOIUHBIA HEPBHBI A1 (OH BbI3bI-
BaeT JXIKeHHe C/IH3HUCTHIX obonouex H
MOXET MPHBECTH K CMEPTH, €C/IH ero
APOrJIOTHTL), KHBOTHOE HE CNOCOOHO
pa3bphI3ruBaTe 3TO BELIECTBO.

Ho HeckonBKO €T Ha3a/l repneTonor
3. bpoou-mnamumit u3  Texacckoro
yHMBepCHTEeTa B ADAMHITOHe, Habmio-
aas 3a OrHeHHOH canamaHapo#t B ceoel
nabopaTopuH, HEOXKHIAHHO NOYYBCTBO-
Bl MyMHTENbHYIO OOnb B rnasax 1 MH-
HYT Ha aBanuaTthk ocnen. Ero Tpesora u
HCNYT YMEPAJIHCh MBICNTBIO O TOM, HTO,
MoXeT ObiTh, Pu3annkc-ITHko He npasa
H B CTApPHHHBIX JlereHaax comepKanach
IOJIA HCTHHBI.

B npeanpHMHATOM MOC/E TOro ciy4as
Hccnenopanud Bpoaw W ero konera
buonor H. CMmatpeck (B xome pabotsi
oba nMonB30BAIHCE 3ALLHTHBIMH OYKa-
MH) NOATBEPANIIH 3TO NPEANOIOKEeHHE,
OHH ThIKA/IH OrHEHHBIX canaMaHap Tpa-
BHHKOM, H B OTBET }XMBOTHbIE BbIOpacsk!-
BaJIH “THOHHYKW" XHIOKOCTBR Ha pac-
CcTOsIHHE No KpaltHed mepe 2 M. Tpu
3TOM canamMaHIpa ABHraeT TelnoM Tak,
4TOObI HANPaBATE CTPYIO HYXHBIM 00-
pa3oM — HHOrga B pyky “‘arpeccopa”,
HO 4acTO B JIMLO M ras3a.

B xypnane “Herpetologica” Bponu u
CmaTtpeck 0TMeualoT, 4TO HX Habone-
HHA BK/IHOYAKOT OTHEHHYIO cajllaMaHupy
B BecbMa NMpHMeYaTeIbHYIO rpynny XH-
BOTHBIX, B KOTOPYIO BXOOAT CKYHCBI, He-
KOTOpble KOOpbI, TEeKKOHBI H psl
HaceKkOMbIX, KOTOpbie MOryT OTINYIH-
BaTh mnpecnenosaTench, snibpackiBas
SUTOBHTYIO KHOKOCTD.

BriTe MOXKET, W Opyrue neredabl ob
OrHeHHO#H canamanape npasnuesi? Bpo-
AH B 3TOM COMHeBaeTcA. B wacTHoCTH,
OH HE COBETYEeT JKeHIIHHAM NpOBePATH
€€ NPOTHBO3a4YaTo4Hble CBOlicTBA.
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YBnekarenbHoe U HeobblYHOE NMyTewecTBne
no ropofgy fronuroHy

A. K. AblOAHW

M ThIcAYEMHITBHOE NYTELLECTBHE
HaYMHAETCA ¢ OOHOrO wWara
J1AO-113hI

3BOJIETE nath BaM HamyTCcT-

BHE MEPEN TEM, KakK Bbl OTNpa-
BHTECE B NYTELUECTBHE MO ropo-

oy FonuroHy. AHaZIOrHYHYIO NMPOry/Ky
BbI Morny 6b1 cosepiunTs 8 Hbro-Hop-
ke, KHoTo HiH 11060M OpYroM KpynHoM
ropone, ynuuel KoToporo obpa3syioT
NPAMOYTronbHYK pPeleTKky. BoT kakum
Oyoer Bail MaplpyT: NpofiliTe OOME
KBapTajl H B KOHLE €ro NOBEPHUTE HanNe-
BO MK HAMpaso, NpoiiAuTe 1Ba KBapTta-
na H ONATH NOBEPHHUTE HANEBO MITH Ha-
npaso, 3aTeM NPoAOMTE €lle TPH KBap-
Tana ¥ ONAThL nosepHuTe U T. A. lNocne
Ka)XJI0ro NMOBOPOTA Bbi 0JIKHBI NPOXO-
ONTb, HE CBOPAYHBAs B CTOPOHY Ha OMH
KsapTan Gonbile, yem NMPOLLTH 710 NTOBO-
poTa Ha NpeabIayLLeM NPAMOTHHERHOM
oTpe3ke nyTH. Ecnu nocne HECKONBKHX

MOBOPOTOB Bbi BEPHETECH B HCXOAHYHO
TOYKY, 3HAYWT Bbl ONMCAJIH TOJIHIOH.
Ecnu BBl HE HyXIOaeTech B (hu3nyecKoH
TPEHUPOBKE, TO MOXKETE JIErKO IMPOMO-
[eNHPOBAThL MyTEUIECTBHE, IPOBOIA jTH-
HHH KapaHaamioMm Ha Oymare B KI€TOu-
KYy. 3abnynMBIUIKCE K€, Bbl MOXETE CBE-
PHTH Balll NyTh MO KapTe, W3006pakeH-
HOM BHH3Y.

I'onuroH COCTOMT W3 TNPAMOJIHHEH-
HBIX OTDE3IKOB, UTHHBI KOTOPBIX (H3ME-
PEHHBIE B MHWIAX, METPaxX HIIH NHOOLIX
OPYruX eNWHuuax) passsi 1, 2, 3, ... u
T. . 1O HEKOTOPOIr0 KOHEYHOTO YHC/a.
Kaxawsifi OTpPe30K COCOHHAETCA IMoad
MPAMBIM YIJIOM C OTPe3KoM, Bonblunam
ero Ha 1, — Kpome camMoro ANHHHOIO
OTpEe3Ka, KOTOpPBIl BCTpEYaeTcs mnoa
MPAMBIM YIJIOM C CAMBIM KOPDOTKHM.

Tonuronsi npeacTaensioT cobolt He-
yTO Bonbliee, yeM npocto MoOBOoNLIT-
HYH reoMeTpHuYecKyro urypy. OHH ne-
[1H B OCHOBY Dfa 3aMe€4yaTEe/bHbIX 0-
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JIOBOJIOMOK H CTajllH Npe€OMETOM HHTE-
pecHbIX uccnenopaunii. M naBepuoe net
nyuuero cnocoba NPOHHKHYTHL B Cylil-
HOCTb HCCNENOBATENLCKOIO Mpoliecca,
4YEeM COBEPLIHTHL 3aHHMATENBHOE MyTe-
ILeCTBHE.

I'onuronsi No-BHANMOMY ObiTH BREP-
Bble npuaymausl Jlu Cannoycom, u3-
BECTHBIM HH3KEHEpOoM K3 KaTonnuecko-
ro yHdeBepcutera B Huiimerene, I'on-
nauaua. B nocneanyit pas s ynoMuHan o
pabotax Cannoyca B nekabpbCKOM HO-
MEpe xypHana 3a 1984 r., xoraa paccka-
3BIBAJ1 O €ro MOMCKax naHrpaMm, npen-
NOXKEHUH, coaep)alllux Kaxayio byksy
andasuta. C Tex nop Camnoyc niobpen
€1Lle MHOJKECTBO 3aHHMAaTENbHbIX 3212y,
HO HH OIHa M3 HHX No)anyl HE npen-
CTaBnAeT TaKoro HHTEpeca (o kpafiueit
MEpe aAns cTaTel Hawel pyOpukn), Kak
TOJIKT OHBI.

[Nowuckamu ronuronos C3a710yC Hayan
3aHHMaTbes oceHbio 1988 r. Ouens cko-
pPo emy yaanock HafiTH BOCBMHCTODOH-
Huil ronuron. Onxako nonobusie ury-
Phl ¢ MEHBIUHM KOJIHYECTBOM CTODPOH
HHUKOMY H€ ydanoch obHapyxuth. He
yoajnoch TakXe HalTH roONUIoH HY ¢ Je-
BATBIO CTOpoHamMu, Hu ¢ 10, unc 11 ...,
noka Hakouew Cansoyc He HaTOJIKHYJICA
HA TONMIoH ¢ 16 cTopoHaMHu.

Cannoycy 6bi10 HHTEPECHO, HE NPO-
NycTHA NH OH NO NYTH rOMKHIroHa MEHb-
LUKHX PA3MEPOB, H OH HaMMCan KOMIbIO-
TEPHYIO NMOrPaMMy, MO3BOMBIIYIO MY
aBTOMaTH3HPOBaTh MNpOIECC MOMCKA.
INporpamMma Hallfa He BONbLIE HE MEHb-
we, kak 28 pa3nHuHbIX 16-CTOPOHHHX
rOJIMrOHOB (CM. PHCYHOK Ha c¢. 79), nipe-
XK/1€ 4eM nepeLwIa K noucky (uryp 661s-
wux pasmepos. [lporpamma He Hauina
roOJIMTOHOB B AMana3one ot 17 no 23 cto-
POH, 3aT0 oOHapyXHna cpa3y orpoMHoe
KONMUYECTBO 24-CTOPOHHMX  TOJIHIO-
HOB — a uMmeHHo 2108.

K 3Tomy Bpemenn y Cannoyca c/IoxH-
0Ch BINEYATAEHHE, YTO HHCIIO CTOPOH
TOJIMTOHA MOJIKHO OBITH KpaTHBIM 8.
Onnaxo ero nporpaMma, KoTopas yxke
xopoiuo nopaborana s Auana3oxe ot 20
0o 30 cTopon, He cripasunack ¢ 3anaqei
TOKCKA 32-CTOPOHHMX roNMroHos. Paso-
yaposaHHbl#t Cannoyc obpaThncs 3a no-
MoLbio k MapTuHy "apasepy, Xxopoiio
H3IBECTHOMY CNELUHANHUCTY B obnacTu 3a-
HUMaTenbHol maTemaTuki. He cmosxer
nu I'apaxep Aoka3aTh, 4TO KOJIHYECTBO
CTOPOH TONIMFOHA AOKHO OBITH KpaT-
HBIM BOCBMH?

lNonpobyem pazobpatTbcs B nOKasa-
Tensctse [Napauepa, vauae ¢ bonee npo-
CTOH 3anaum: JOKaMEeM, 4YTO YHCIIO CTO-
POH A0JIKHO BbITh Y€ rHBIM. Y TOBLI BbI-
J10 npoiue OG'I-RCHﬁTI-, NNO3BONILTE MHE
BEPHYTH Bac Ha ynHusl ropona I'onuro-
Ha. HauneM Halle nyTeiuecTeue, npoii-
Os oOuH kBaptan Ha cepep. (CesepHoe
HanpasfieHHe s BbiOpan YHCTO NPOH3-
BONbHO.) CnefopaTenbHoO, NEpPpas CTO-
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POHA roJIMrOoHa NPOTHAHETCH B CEBEPHOM
HanpaBjeHHH Ha OOMM KBapTan. 3aTem
Mbl MOYKEM CBEDHYThL HanpaeBo HIIH Ha-
N€BO, MM COOTBETCTBEHHO HAa BOCTOK
unu 3anan. [Mo3TomMy BTOpas CTOPOHA
ronMrona, AnuHol B ABa KkBapTana, Oy-
NIET HANpPaBJiEHa HA 3anajl MM Ha BOC-
Tok. HeTpynHo BHOETH, 4TO BCE HEYET-
HbI€ 0 HOMEPY CTOPOHBI TONMIOHA
(T. €. meppas, TPETbsA, NATaA H T. O.)
MMET ANMHY, PAaBHYH) HEYETHOMY KO-
JTHYECTBY KBapPTaNOB, H HAllPaB/I€HbI JH-
6o ua cesep, 6o Ha 10T; BCE YETHBIE
CTOPOHBI (BTOpas, 4€TBEPTAs, LIECTAA H
T. [1.) HMEIOT [I/IUHY, PABHYIO YETHOMY
KOJTMYECTBY KBApTanoB M HanpaBneHbl
nubo wHa 3anan, nubo na BocTok. Tlo-
CKOJIBKY NOCNeNHAA CTOPOHA rOJIMroHa
BCTPEYaeTCH ¢ MNEPBOil noa NPAMbIM
YINIOM, TIOCNEOHAA CTOPOHA OOJIXKHA
HMEThH 3anajHo€ MM BOCTOYHOE Ha-
npasnenue. CnenoBaTeNnbHO, NOCNENHAN
CTOPOHA AB/IAETCA YETHOM, M YHCTIO CTO-
POH FOJIHTOHA HOJIKHO OBITH KPaTHBIM
ABYM.

Yr1o6s1 A0Ka3aThb, 4TO YHCIO CTOPOH
rOJINFOHa KPaTHO YeThlipeM, Bynem noj-
CHHMTBHIBATE CYMMAPHOE PAacCTORHME,
npoiiieHHOe HaMH B CEBEPHOM Hanpas-
JIEHMH, HAYHUHAA OT HCXOOHOHN TOYKHM Ny-
TewecTBHs. [1ns 3Toro 6yaem sce Bpems
npubaBnATL K PE3ynbTATy YHCAO KBap-
TanoB, NMPONIOEHHLIX HA CEBEP, U BbIYH-
TaThk YHMCNO KBapTanoB, NPoUAEHHBIX
Ha tor. (OrpuuatenbHpifi uTor Gynmer
MPOCTO 03HAYATh, UTO MBI HAXOMAHMCH K
I0r'y OT TOYKM cTapTa.)

IMockoneKy Bce CTOPOHBI CEBEPHOTO H
IOXHOTO HAanpaBleHHH HMMEIOT [UITHHY,
PaBHYIO HEYETHOMY KO/TMUYECTBY KBapTa-
N0B, MBI 110 CYLUECTBY NPHOABIAEM H BbI-
YHTAaEM [OC/eNoBaTeNbHbIE HEYeTHbIE
yucna. MoxuHo Oea Tpyna ybenurncs B
TOM, YTO DE3YNbTATOM CJIOXKEHHA WIH
BBIYHTAHHA YETHOTO KOJIMYECTBA HEYeT-
HbIX cTOpoH Oymer Beerma ueTHOe
yucno — HanpuMep, 1 + 3 — 5+ 7=
= 6. AHanorudHbiM obpasom, Heuer-
HOE YHMCJI0 HEYETHBIX MUTHH BCeraa aaeT
HEYeTHYI cymmy. CnenosaTtenbHo, pac-
CTOAHHE, NMPOHIEHHOE B CEBEPHOM Ha-
NpaB/ieHHH, PABHO YETHOMY YHCITy KBap-
TaNl0B TOrAa ¥ ToJIbKO TOraa, Koraa Mbi
MPOXOJHM HETHOE KOJIMYECTBO CTOPOH
cepepHOit ¥ F0XKHOH OPHEHTALIHH.

Tenepb, ecnu Mbl, Bbifias U3 cTapTo-
Bo#l TOYKH, NONYTELLIECTBYEM 10 rOPoOaY
Tonurony u BepuemMcs obpaTHo, To pac-
CTOAHHE K CEBEPY OT CTAPTOBON TOYKH
Oyner pasno Hymo. Tak xak HOJIb — 3TO
YETHOE HMCJIO, TO TOJIMIOH [OJIKEH
HMETb YE€THOE KOJIHYECTBO CTOPOH, Ha-
npaBieHHBIX HA CeBep UM Ha tor. [on-
HO€ KOJIHYECTBO CTOPOH BIBOE Gosblie
KOJIHMECTBA CTOPOH CEBEPHON M KOXHORA
OPHEHTALMH, NMOTOMY 4TO Ha KaXayio
CTOPOHY C CEBCPHBLIM HJIH KOXKHBIM Ha-
NpaB/iEHHEM OOJHKHA NMPHXOAMTBECA O1-
Ha CTOPOHA, HalpaB/IeHHAA HA BOCTOK
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WIH Ha 3anan. TakuMm obpaizom, uucno
CTOPOH TOJIWTOHA AONXHO OBITH KpaT-
HbIM YETBIPEM.

Kakum xe obBpazom I'apaoxepy yaa-
JIOCh JOKA3aTh, 4TO KOJIHYECTBO CTOPOH
roJMrona kpatHo BocekMH? [laBaiite
NpocneaHM 3a ero nyrewectedem, Ham
yXe M3BEeCTHO, YTO WHHMCJIO CeBEpHO-
FOXHBIX (BEPTHKAJILHBIX) CTOPOH TONH-
roHa Jo/HKHO ObITh yeTHBIM. MBI 3HaeM
TaKXe, YTC paccTosHHe, MPOAIEHHOE Ha
ceBep, PaBHO PAacCTOAHMIO, NpolineHHO-
My Ha tor. [ToaTomMy paccroanue, npohi-
JIEHHOEe Ha ceBep, MpEeACTaBJAeT MNoJo-
BHHY CYMMApHOTO paccTOfHM#A, npoil-
JeHHOro B ODOHX ITHX HaNpaBJIEHHAX.
OrTcroga cneayeT, 4TO MOJIHOE paccTosA-
HHE PaBHO CYMME He€THOro KOJIH4ecTBa
NOCNEN0OBATE/IbHBIX HEYETHBIX YHCe.
Hanpumep,

1+3=4

1+34+5+7=16
143+5+74+9+11=36
1+34+5+T74+9+11+134+15=64

PesynpTaT, Kak BHAHO, Oyner Bcerna
KPaTHbIH YETBIPEM.

Ecnu nonHoe pacCTOAHKE K FOTY H ce-
BEPY PaBHO YHCNIY, KPATHOMY YETBIPEM,
TO NMOJIOBHHA 3TOI0 PACCTOAHHA AOMMK-
Ha ObiTh KpaTHO# nBYM. Takum obpa-
30M, paccToAHHeE, MPofiIeHHOE K Cerepy,
HO/KHO BBITH KPaTHO ABYM, H KOJiHYe-
CTBO CTOPOH, HanpaB/ii€HHBIX Ha CeBep,
TAKXKe J0KHO BbiTh KPATHO JBYM, MO-
CKOJIBKY BC€ TaKHE€ CTOPOHBI NOJIXKHBI

HWMETB [UTHHY, PaBHYIO HEYETHOMY KOJTH-
yecTBY KBapTanos. OTcrona BeITEKAeT,
4TO YHCNO CTOPOH, HAMNPABMACHHBIX Ha
10T, KPaTHO ABYM, H NOJIHOE KOJTHYECTBO
CTOPOH C HOXHOH H CeBEPHON OpHMEHTa-
uMeill 1OMKHO OBITh KPaTHO YETHIPEM.
Hakosel, nocne Toro Kak Mbl NOOKO-
YHUM BOCTOYHBIE M 3aNaflHbI€ CTOPOHBI,
NMOJIHOE KOJIMYECTBO CTOPOH B I'OJIMTOHE
NONYYHTCA KPATHBIM BOCBMH.

HoxasaTenbeTBo [apaHepa MoXeT
NOKa3aThkCA NOBOJNIBHO CBOeOBpa3HbIM,
MOCKOJIBKY F1aBHYIO POJb B HEM Hrpanu
HEYETHBIE YHCNIA, B TO BPEMA KaK YETHBIC
NPakTHYECKH HE YNMOMHHANMMCh., OoHaKo
K TOMY XK€ 3aKJIFOYEHHIO MOXHO NPHATH
H NYTEM aHANOTrHYHBIX PacCyXIcHHil, B
KOTOPbIX (hHrypPHPYIOT YETHBIE [UTHHBI.
Ha camom aene 3TH aBa THNa Hanpasne-
HHIl HIParOT HE3ABUCHMBIE POJIH MPH NO-
cTpoeHun moboro ronuroxa. Hanpu-
MEP, MOXHO MOCTPOHTH HOBBbIH TOJH-
rOH H3 OBYX OAPYrHX rOJIMrOHOB OOMHA-
KOBOTO pa3Mepa, BOCNO/b30BABILHCH
YETHBIMH [UTHHAMM OJHOTO W HEYETHbI-
MH — OpYroro.

IyTe HaWKMX paccyXOCHHH NpPoBen
HAac OT BONPOca CyLUECTBOBAHMA K YC0-
BHAM 3TOr0 CyLUECTBOBAHHA; KOJIHYe-
CTBO CTOPOH FOJIMrOHA, OMNPENEseHHOo,
HOMKHO OBITH KpaTHO BocbMH. [Ins
yaobcTBa HA30BEM 3Ty TEOPEMY YCIIOBH-
€M 8 k s OBYMEPHBIX FOJIMTOHOB. 3TO
YCIIOBME, KaK TrOBOPAT MaTEMAaTHKH, SB-
naeTca HeobXxoauMbIM. Ecnu ronMrox
CYLLECTBYET, TO YHCJIO €ro CTOPOH 00%-
3aTeNbHO A0MKHO DOBITH KPaTHO BOCH-

MH. OaHaKko ABNSAETCH JIH 3TO YC/IOBHE
noctatounbiM? [IpyruMu crioBaMu, ec-
M Mbl npocTo norpedyem, uTobEl Ko-
JIHYECTBO CTOPOH MHOTOYro/ibHHKa Obi-
JI0 KPaTHO BOCbMHM, OKaX€TCH JIH 3TOro
HOCTATOYHO ANA CYLUECTBOBAHHSA TOJIH-
roua?

Mb1 MOXEM HaHTH rOJANIOH, HMC/IO
CTOPOH KoToporo B 8 pa3 Gonewe npo-
W3BonbHO BbIOpaHHOro YHcna, NyTEM
npHMeHEHUA Habopa npocThIX NpaBHIT.
Ha nepeom wiare Hao pelMTh BONPOC 0
BenuyHHe n. YT1obbl NPOMLTIOCTPHPO-
BaTh NPHMEHEHHE METOa, 5 BbiBpan 16-
cTopoHHMit ronurod. Ha sTopom 1ware
HY>XHO BBITIMCAThb NOCNENOBATEIBHOCTh
yucen oT | mo n; B Hawem cinyuyae, — oT
1 no 16.

Ha tperbem wiare nepen 4YMciIamH
HYXXHO PAaccTaBHTh IUTKOCHI H MHHYCHI.
[lepeas ¥ nocneuHAs YETBEPKH u4Mcen
OyoyT HMETh 3HakK IJIKOC, OCTaBILIMMCH
yucnaMm OyoeT MPUCBOEH 3HAK MMHYC:
+1,+2,+3,+4, -5, —-6,—-7, —8,
-9, =10, —-11, =12, +13, + 14,
+ 15, + 16. Ytobs! nepeiitu or 37Ok
NOC/IeA0BaTENIbHOCTH YHCEI K Mapiupy-
Ty no ropoay I'oJIHroHy, Hy»HO TONLKO
MOMHHUTE O TOM, YTO TOJNIOKHUTENBHBIE
HEYETHbIE YHC/IAa COOTBETCTBYIOT CTOPO-
HaM, HalMpaBJ/ICHHLIM Ha CEBep, OTPHUA-
TeNibHbIE HEYETHBIE YHCIIA — CTOPOHAM,
HanpasneHHbIM Ha O, NONMOXHTE/IbHbIE
YeTHbIE HMHC/Aa — CTOPOHAM, HAanpas-
JIEHHbIM Ha BOCTOK, M, HAKOHELl, OTPH-
LaTe/IbHbIE YETHBIE YHC/IA — CTOPOHAM,
HanpaeieHHbIM Ha Janag. [lonyums-
LUHACA B pe3y/IbTaTe TOJIMTOH HMEEeT
aMeeBMaHYHO (opMmy:  32-CTOPOHHASA
“3Mena” MOKa3zaHa HA BepPXHEM DHCYHKe
Ha c. 79.

[TokoH4yHB C BONPOCOM O OOCTATOY-
HOCcTH ycnosus 8 k, INapauep u Cannoyc
3aHHTEPECOBA/INCh KOJIHYECTBOM BO3-
MOXHBIX rONHroHoB, OHH HALWIH OOHH
rOJIMrOH BOCBMOTO NMOPAakKa, 28 ronuro-
HOB 16-ro nopsazaka u 2108 nopsnxa 24.
Kaxkum 6yner ukcno ronuroHos Gonee
BbICOKHX nopsaaxkoB? Takumu Bonpoca-
MH yalle BCEro 3anarTcs MaTeMaTH-
KH, CHeHATHIUPYIoLLHecs B KOMOHHA-
TOPHKE, Hayke, H3yuyaroilel OHCKpeT-
HblEé MAaTeMaTHYECKHE Oﬁ'bCKTBI, TaKHE
Kak MHOXecTBa M rpadml (CM. CTaThIO
P. Tpama 1 Ox. Cnencepa “Teopus
Pamces” ua c. 70). 'apauep pewmn o6-
paTMThCA K 3kcnepTaM. OH Hanucan He-
CKOJIBKO MTHCEM M3BECTHOMY CrELHAJIHC-
Ty B obnactu undopmatuku . Kuyty
u3 Crandopackoro yHMBEPCHTETA H Ma-
TemaTuKy P. a0 u3 yHuBepcHTETa
Kanrapu B Ansbepte. He Mornu 661 OHH
NMOMOYB €My MNOACYHTATH KOJIHYECTBO
ronuroHos?

Bckope KHYT Hanucan KOMIbIOTEPHYIO
nporpaMMy, KoTopas TNoJCUMTLIBANA BCE
TOJIMIOHBI, pa3Mepami 110 64 ctopos. [Mo-
NIHOE YHC/IO0 64-CTOPOHHHMX TOJIHTOHOB
OKa3asock pasHbIM 127674038970623.

A Tem BpemeneM [aii cymen nocTpo-
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HTb opMyny, NPHONHKEHHO OTHCHIBA-
IOLLYHO KOJIHYECTBO FOJIMrOHOB JUTH KaX-
N0ro BO3MOXKHOIO 3JHAYEHUA K, PABHOIO
YHCY CTOPOH, NoaeneHHoMy Ha 8. dop-
Myna npeactasnser coboit npobHoe BbI-
paxeHHe, OCHOBHbLIMH YJIEHAMH KOTOPO-
ro AB/AKOTCA 2, BO3IBEACHHAA B CTEIEHL
Bk — 6 BuncnuTene u k B kybe — B 3Ha-
menartene. INockonbKy NPH PoOCTe 3Haye-
HHSl k IKCNOHEHUMAIbHBIA WIEH pacTeT
3HayuTeNnbHo ObicTpee Kybuueckoro
Y/ieHa, BO3PAacTaHME KOJIMYECTBA TONIH-
FOHOB C YHCIOM €ro CTOPOH 110 CyLUeCT-
BY HOCHT 3KCIIOHEHUIMANBHbIN XapakTep.
®opmyna I'as obnanaer ewe oaHuM
BaXKHbIM CBOWCTBOM: OHa #ABIAETCH
aCHMNTOTHYECKOR — T. €. BBIIAET pe-
3ynbTaT, KOTOPBIH#, EC/IH BbIPA3HTh €ro
B TMPOLIEHTAX K NPaBUIbHOMY, Npubmm-
waetca k 100% no mepe Toro kak Bo3-
pacTaeT 3HAYEHHE Kk,

Cannoyc, 'apaouep, KuyTt u Taii pe-
UIHIH oNny6NHKOBaTh CBOH PEe3yIbTaThl
B Hay4HO# cTaTbe. CnoBo “royMron” e
durypupyer B 3aronoske, BmecTo 3Toro
(GHUrypsl Ha3lbIBaKOTCA “MOC/IENOBATENb-
HbIMH PaBHOYrojlbHHKaMM C YIrjioM
90°”, B Hay4yHOM CMBICJ/I€ 3TOT TEPMHH
3BYYHT cONMAHEE. YnomHHauue o 90°
03Ha4yaeT, YyTO BO3MOXHbI H APYrué BH-
ael ronuroHos. Ha camoM aene vexorTo-
PBIE HCCNENOBATENH YXKE€ 3aHHMAJIKCh
NOHCKaMH IOJIMFrOHOB ¢ yriiom He 90°, a
60° unu 120°. YTo6BlI CTPOUTHL TakKHe
FOJIATOHBI, YHTATENAM MOXET MOHANO-
Outhca cneuuanbHas Oymara, pasrpa-
¢nennas Ha wectuyronbHuku. B CIIA
ee MoXHO HaliTu B jrobom Mmarasume,
TOPIyIOIIEM KAHLUENAPCKUMH NPUHAL-
JIEKHOCTAMH.

Hagsephoe na 3TomM MOXKHO Obisio Ob1 1
octaHoBHTheA? OOHAKO HCCENOBAHHA
(TaK € Kak ¥ 3aHHMAaTEe/bHBIC TOHCKH)
HHMKOTJa H€ OCTaHaB/IHBAKOTCA. 3aya-
CTYIO NPOIrPecc B PEILIEHHH OOHOrO BO-
npoca BbI3bIBAET MOABJCHHE OPYIHX,
HOBBbIX Bonpocos. MHorna ouens Tpya-
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Jlozonueon, npudymarnbiil Cannoycom

HO BbIOpaTh, KAKMM € BONPOCOM ciie-
AYyeT 3aHATHCA Hajiblue,

EnBa Toneko kakas-HuGynb Hayunas
npobyiemMa oKa3siBaeTCA PELIeHHON, Kak
BO3HMKaKOT HOBBIE€ NpobnemMbl, YHCTO
3aHMMATE/IbHOrO XapakTepa: a MOXHO
¥ HAWTH TOJIMIOHbI CO CTOPOHAMH,
IUTHHBI KOTOPBLIX Obinu 6b1 NPOCTLIMH
yucrnaMu? CTOPOHBI TAKOro rofIMroHa
Bo3pacTand Obl B MOpsAAKe MOC/IEA0Ba-
TENLHOCTH NpocThix uucen: 1,3, 5,7, 11,
13urT. 4.

CnenyeT ynoMsaHyTs H eie 06 oaHoOM
NPHJIOKEHHH TOJIMFOHOB. Bi3rnsuuTe
ONMATE HAa BOCBMMUCTOPOHHHHE TIONIHIOH.
OH sBNsETCA ENWHCTBEHHBLIM TpencTa-
BHTEJIEM cBOero cemelicTea. BocCbMH-
CTOPOHHHME TOJIKTOHBI OY€Hb XOPOILO
MNOATOHAKTCA APYr K ADPYrY, NOKPbIBAas
NJIOCKOCTh TUTHTOYHBLIM OPHaMEHTOM.
DTOT OPHAMEHT Noka3aH Ha c. 80.

CobcTBenno roeops, obnacTs, orpa-
HHYEHHAA BOCBMMCTOPOHHHM TrONHIO-
HOM, OONX¥HA Ha3blBATHLCA NMOJIHOMHHO.
He Bce ronuronst o6pa3yroT nonuomu-
HO, TOCKOJIbKY HEKOTODBIE TOJIMFOHBI
NEPECEeKarTCA APYr C APYTrOM, TOKPbI-
Baf MJIOCKOCThL. B nelcTBHTENbHOCTH,
NOMHOMMHHBIE rOJIHroHs! (Haykoo6pas-
HOE BbIpaXKEHHE, ynoTpebneHue KoTo-
POro MOXEeT OTNYrHYTh BallKX npy3ed,
HO 33TO NPMAATH BaM COJIMAHOCTE B 06-
LLECTBE) CTAHOBATCH 0-BHAHMOMY BCE
Gonee peaKMMH, B OTHOCHTENBHOM
CMBICIIE Mo Mepe pocTa n. Jlvub 4 u3 29
TOJIHFOHOB, NMOKa3aHHbIX Ha C. 79, npen-
CTaBAfIOT coB0H rpaHHLbI MOTHOMHHO.
Y HHM OOMH M3 HHX HE TIOKPHIBAET IJIO-
CKOCTb TTHTOYHBIM Y30POM.

Tax BOT, €c/TH TOBOPHTB O MAMTKAX,
To Cannoyc npeanaraeT YUTATENAM Ta-
KYIO 3afayy: NPeanonoxkuM, 4To BOCk-
MHCTOPOHHHH TONHMroH NpeacTaBnseT
rPAHKYHYKO JIHHHIO KYXOHHOro Tnona.
CyMeeT i YyHTaTeNb NOKPEITh MO KyX-
HH TPHHAOUATBIO MIHTKaMH B dopme
6ykeel I'? 1ns 3Tolt uenu yao6xo 6bino
Obl npeacTasuTh NMon B BHAE 52 KBanpa-
TOB, TAKHX €, KaK Ha CreLHaNbHO Pa3-
rpadneunoil Gymare, o 4eM MbI TOBODH-
nH B Hauasne ctaTbi. CTOpoHa KaXIoro
KBaZipaTa paBHa EOHHHYHON [NHHE, KO-
TOPOH HM3MEPAKOTCA CTOPOHBI TOJIHrO-
Ha. -o6pa3sxbie NMIHTKH COCTOAT H3
TPEX KBaIPaTOB, PACIOIOKEHHBIX B JTH-
HHIO, ¥ OHOTO KBaapaTa, oOpasyiolLe-
ro BeicTyn Ha Oykse I'. Ecnin 3Ty 3amauy
KTO-TO COYTET HEpa3peLuHMOil, TO eMY,
KOHEYHO, NPMOETCH 3TO N0Ka3aTh.

H 3aBepiuao 3Ty TEMY HECKOMbKHMH
CNIOBaMH, CKa3aHHBIMH CannoycoM, HH-
KEHEPOM, 3aTEABIUHM BCIO 3ITY HCTO-
puto. BoT atu “cnopa”: ZERO (Hons),
ONE (oauH), TWO (a8a) 4 Tak ganee no
FIFTEEN (nathanuatsh). HUXx MoxHo
PacroNioMHTE B BHAE CNELHA/IBHOTO F0-
JIMTOHA, B KOTOPOM OYKBBI 3THX CJ/IOB
PacnonoXeHpl Mo CTOPOHaM TOro, 4To
MOXHO G110 Ob1 HA3BATE JIOrOIMTOHOM
(CM. PHCYHOK cJieBa).

O mMceMax uuTaTesien

Hogei#t yM uMniepaTopa
U KAeMmOYHbIH MUp

SAuwmx Tawgopsl, conepxaliuilt yMmsl,
MalllHHbl H METa(M3HKY H OTKDPBITBHIH
MHOIO B (PEBPanibCKOM HOMEPE Hallero
XKypHana, MO3BOJIHT MHE CTaTh CBHAE-
Tenem OWTBBI rHraHuToOB. B ooHOM yray
punra ctosa P. [1enpoy3, ubs HEQaBHAA
xuura “Hossift ym uMmnepaTopa” BOOX-
HY/la HOBBI€ CHNIbI B T€X, KTO BCErna
4yBCTBOBAJI, 4TO YE/JIOBEYECKHH MO3Tr —
3T0 HeuTo Boneluee, yem koMnbioTEP. B
NMPOTHBOMNOJIOKHOM Yy HAXOMHJIHCH
CNELHAIHCTEl MO HCKYCCTBEHHOMY HH-
TENNEKTY W BbIYHCIIHTE/IbHON TEXHHKE,
KOTOPbI€ HE HALLIH HHYEro HeoObIYHoro
H yGenuTenbHOro B 3TON KHHTE,

Ha nomotis IMenpoy3y Obin npu3asax
dunocod Ix. Cupn (erocrates “Pasym
MO03ra — KOMNbIOTEPHaA nporpamMma’l”
Obina onybnHKOBaHa B HallleM XKypHane
B espane 1990 r.). Cupn BbiABHHYN ap-
TYMEHT “KHTaiickoli KOoMHaThl": KOM-
NBIOTEPHAA NPOrpamMma, yMEIoLas 4Yu-
TaTh M MKHCATh NO-KHTANCKH, MOHUMAET
KuTalickuit He B Oonbiueft cTenenu, yem
4EJIOBEK, CNENo MoAenHpylouui nose-
[IEHUE TIPOrPaMMBi.

Cpenu Te€Xx, KTO MOAUEPIKAn TOHKY
IPEHHSA CNIEHHANMCTOB N0 HCKYCCTBEHHO-
My uHTennexty, 6e1n X. Mopaseu, 3xc-
nepT no pobOTOTEXHUKE U3 YHHBEPCHTE-
Ta Kapueru-Mennona, npucnasiuii
MHE KOMHIO OTKPBITOr0O MHUCbMa, HAMH-
canHoro um Ilenpoy3y. Mopaseil, 3HTY-
3Ha3M KOTOPOro B MOJHOH Mepe npos-
BHJICA B €70 KHHXKe “JleTH pazyma”, Ha-
3bIBaeT aprymenTsi [leHpoysa “B Beic-
et creneHy ommbounsIMH”.

Cornacutca nu IleHpoy3 HaaenutTh
TEMH K€ HHTENNEKTYANBHBIMH COCoB-
HOCTAMH po00oTa, KakUM OH HANENAET
cobaky, riaagsilyso Ha HEero NpefaHHbi-
MH KaPHMH r71a3aMHi H KanobHo CKys-
my? Pobot, xoToporo HMEET B BHAY
Mopasell, B HacTOsLLUEE BPEMA CKopee
Boobpaxaemsiii, uem peanbHbii. OH ro-
BOPHT: “3naews, Pomxep, Mens orop-
4aeT, 4TO Thbl HE AyMaeilub 060 MHE Kax 0
peanbHoi nuuHocTH. Hy uTO MHe choe-
naTthb, 4Tob6sb! y6eauTs Te6n? S Bocnpu-
HHMa0 TeDs TOYHO TaK K€, KaK BOCIPH-
HuMaw cebs. U s rosopio Tebe, uto
TBO€ OTHOLUEHHE KO MHE MNOYTH HEBBIHO-
caMo”. ITH croea poboTa sBNANOTCA
pe3ynbTaToM ch€nHanbHON mnporpam-
MBI, KOTOPas N0/KHA YOenaTe X03aH-
Ha, YTO HEMHOXKo 3aboThl 0 pobote
BCE-TaKH CNEAYET NPOABAATH, HHAYE Ero
nopeaeHue OyneT B KaKOM-TO CMBICTE
nofo6Ho noseaenuto obHxeHHolM coba-
KH.

A Mory YNOMAHYTH JIHIIb O HECKO/Ib-
KHX M3 MHOTOYMC/IEHHBIX YHTATENbCKHX
OTK/IHKOB Ha CTATHIO B MAPTOBCKOM HO-
mepe xypHana. [Ix. Packuu u3 IMacudu-
Ka (wT. KanudopHusa) roBOPHT, 4TO ap-


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

82

WWW NAROD.RU

B MUPE HAYKW - 1990/N° 9

AM-MAGAZIN

ryMenT Cupna ¢ KuTaiickolt koMHaToOMH
PaBHOCHJ/IEH ONpENeNeHuo pa3yMa Npu-
MEPHO B TAKOM ayxe: “Pa3ymM — 3To He
anropuTMHYECKHH  npouecc, KOTo-
poiit..." I1. Tpetic, 3HTY3HACT BBIYMCITH-
TEeNbHOH TEXHHUKH W [HOBOJIBHO HW3IBECT-
Hblil mucaTenb-hanTact U3 Can-Opau-
IIHCKO, YTBEP)KIAET, 4TO aPryMEHT C KH-
Tailicko#t KOMHATON HE ABNAETCA NOJTHO-
LIEHHBIM MBIC/IEHHBIM 3KCMEPHMEHTOM.
Ero cneposano Obl BBIMOJHHTH, TOBO-
purt TIpeiic, “camomy Cupny. Ecnu emy
ynacTca ybenuts kuTaliua, 4To OH cam,
HaxoOsick B KoMHATe, OeHCTBHTENIBHO
YMEET UMTATh W NMHCATh NO-KHTaNCKH,
To Toraa nycTh OH H NOJAENKTCA CBOHMH
CyOBEKTHBHBIMH OLLYLUCHHAMH OTHOCH-
TENBHO TOro, oByuHIca WM He obyuun-
CA OH KMTalickoMy A3BIKY B Tpolecce
IKcnepumMenTa.”

3namennuTan “Teopema o HenonHoTe”
Hemeukoro matemaTka Kypra I'énens
YacTO UHTHPYETCH KakK CBHAETENBCTBO
TOMY, 4TO CYLUECTBYIOT MBIC/TH, BbIXO-
AOsilHe 38 PAMKH BO3MOXHOCTENR mobo-
ro anropuTMa. Ho Bonpoc o ToM, Mo-
HET JIH caMa TeopE€mMa BOCNONb30BATHCH
BHEANTOPHTMHYECKMM CTATYCOM, Ha-
TONKRYJICA HA Uenblf NMOTOK OTpHLUA-
TENbHBIX OTBETOB CO CTOPOHbI, MNO-
BHAMMOMY, J0CTAaTOMHO KBanuHUMPO-
BaHHbIX chneuWanucToB, BKawouas [
P3s, H3yualollero IOruKy M MeToaono-
ruio Hayku B KanudopHuiickoM yHuBEp-
cuteTe B bepxnn, u P. Buneucku, Bo3-
rnaBfsiowiero nporpamMMy Hccieaoba-
HHH MO HCKYCCTBEHHOMY HHTEIIIEKTY B
3TOM X€ yuusepcutere. I1. Kyren, pa-
GoTaroumil Ha hakynbTeTe HHPOPMaTH-
K BOCTOHCKOro Konnea)a, CuMTaerT,
yTO OOKasaTenbcTBo ['énens camo no
cebe yxe sBnfAeTcH anropuTMoM. B no-
cnenueft wawedi cratee, BollueOIuEHd B
pybpuke “3aHumaTenbHbil KOMIMbRO-
Tep” B MapTOBCKOM HOMEpPE XypHana,
Obinl onKcaHsl nOBa nporpaMMHO-MoOO€e-
NUPYEMBIX KIETOYHBIX aBTOMAaTa, CO-
snauHbie B. CunsepMeHoM U3 Moupea-
ns u P. Pakepom u3 Jloc-T'efitoc (wuT.
Kamudopuus).

MHp 3n€XTPOHHBIX CXEM, ABYMEDHOE
KJIETOYHOE MPOCTPAHCTBO, B KOTOPOM
IKCHEPHMEHTATODBI-NIOOUTENH  MOryT
caMHu pa3pabaTeiBaTh NPOCTHIE BhIMMC-
JIMTE/IBHBIE CXEMbI, TIPHBJICKIIH BHKMA-
HHe MHorux uutatenet. H. Xaiize u3
XerocToHa (. Texac) pa3genser 3HTy-
31a3M CunsepMeHa B OTHOLLEHHH MoJIe-
JIMPYEMBIX 3/IEKTPOHHBIX CXE€M, MPHYEM
[0 Takoi#l CTENEHH, YMTO HAIHCan CBOH
nporpaMMy, BOCIIPOH3BOORLLYI MHO-
rue csoficTBa MHpa cxem CulBepmena.
HamucanHas Ha KOMNAKTHOM H3bIKE
AILll 3a oouH BEYEP, 3Ta NMporpamMma
no3sonuna Xa#l3ie NocTPOHTE 31EMEH-
Thl NAMATH, NPEBOCXOAALLIME Mo OBICT-
POLEHCTBHIO T€, KOTOPBIE ObinM Npea-
N0’ €eHbl MHOKW. Bocnonb3oBaBUIHCh aB-
TOMaTOM, $ TIOCTPOMN 3aMKHYTBIH

nyTh, [0 KOTOPOMY NMOCTOAHHO NMpobe-
raeT HMIynbe ¢ nepHoaoM B 13 TaxTo-
BbIX MMITY/IbCOB HacOBOr0 MEXaHH3ima-
aBTomaTta. UckmouuTenbHo 3ddexTus-
Hbll 3anomMuHaOLInii 3nemMenT Xaiae
HMMEET NepPHO, PaBHbIN BCEro NHILD Ye-
ThIPEM TakKTOBBIM MMOyibcaM. OnuHa-
KO, 4ToOBl NMOCTPOMTE CTONb BbICTPOE
yeTpoHcTBO, €My NPHLIIOCE H306pecTH
HOBBIfi cnoco® nepemaum curiana no
NMPOBOOALLHM NTHHUAM,

Cpenu napyrux H3o0peTaTenbHbIX YH-
TaTene oTmeuy Takxke O. lInpunrayda
u3 Biopubypra (®OPI') u [1. Cepsone u3
INposunenca (. Pon-Afinenn). Cre-

oya mMoel Gonee KOHCEPBATHBHOM Tex-
Honorum, [Inpuurayd cymen ycosep-
WEHCTBOBATE MONH UMK TNaMATH,
YMEHbIUUB ero nepuon ¢ 13 no 12 TakTo-
BBIX UMNYNbCOB. CEBPOHE NOCTPOMI Lie-
nelf pAN yAUBHUTENLHBIX YCTPONHCTB,
BK/I0Yas 4eThIpex6UTOBLIH cyMMaTOop.
YepTexu, NPUC/IaHHbIE BCEMH YHTaTe-
TSAIMH, BbITJIANETH COBEPLIEHHO HeobbIu-
HO o ToH NPHYHHE, YTO KIETOYHBIE B~
TOMAaTbl B KOPHE OTJIHYAIOTCA OT HEnpe-
puiBHOH (DHM3MKH, HCnonb3yemoll B pe-
anbHbBIX MHKPO3NIEKTPOHHBIX KOMIIO-
HEHTaXx.

Hayhka n otuecrbo

Anno, ecosopum
Komnoeromep!

CJIN BEl ycnwilHTE no Tenehouy

MYMXCKOH ronoc ¢ OuKiOHeR, xapak-
TepHOH mnA poboTa, 3HAYHT HA JIHHHH
cuctema ORATOR. Hossiill cHHTE3aTOP
peuu, pa3paboraunbilt xomnauuel Bell
Communications Research (Bellcore)
NPOHIHOCHT CJIOBA C HECKONBLKO 3BEHS-
LM TeMOpOM, B MaHepe OTPBIBHCTOrO
CTaKKaTo. DTOT 3BYK HABEPHOE MOKa-
wetca ewe OGonee HENPHATHBIM, uYeM
YK€ CTaBLUHE INPUBBIYHBIMH JXEHCKHe
HCKYCCTBEHHBIE TOJ10Ca, NPOMU3HOCAIILHE
6e30 BcAKOM MHTOHALMM YTO-HMOYIL
Bpoae “Baur HoBbllt HOMep...”. OaHako
ORATOR obnagaet TananToM, KOTO-
poro /MlieHsbl AeACTBYIOLHE aBTOMATH-
YecKHe OnepaTopbl — OH MOXET 03BY-
YHBATE KOMMNBHOTEPH3OBAHHLIR TEKCT.
Haxe cTpaHHBIA TrONOC CHCTEMBI
ORATOR BcTpeyaeT moOXBaibHBIE OT-
3bIBbl CO CTODOHbI MOTEHUHANBHBIX
nonb3osaTeneit.

Jo HacTosIIero BpEMEHH CYLLECTBO-
BAJIA JIMLLEL OIHA TEXHONOTHA uKubpoBO-
ro CHHTE3a rosioca, No3Bo/IfolIas aBTo-
MaTH3HpOoBaTh GYHKUMH oOnepaTopa.
Verpoiictea nonobHoro pona Oepyr
MasneHbkHe hparMeHTsl 3anucasHol ye-
JIOBeYecKOH pedH M pacrnosararoT HX B
HYXHOMH nocneaoBaTe/IbHOCTH, 3Ta TeX-
HONOIrMA BIOJIHE YNOBJETBOPHTENBHO
paboTaeT mIA YHCEN H HeCKOJIbKHX [e-
KYPHBIX pa3. OoHako OHA HE B COCTOS-
HMH 1aTh HHOPMALIHIO, HE 3aNHCAHHYIO
npeaBapyaTeNbHO YETOBEKOM.

ORATOR obnanaer Taxofi ¢nocob-
HOCTBIO. DTO MNepBbifl KoMMepuecKui
peueeoli cHHTE3aTOp, pa3buBaroumit
cnoBa Ha mnonycnord. CHHTe3aTOphl
CTapLUHX MOKO/IeHHH nblTanHch “cKieH-
BaTh” MEHBIIIHE YaCTH CJI0BA — HampH-
Mep, OTHe/NbHbIE 3BYKH, TAKHE Kak “u”,
“a” uim “v”. “ORATOR onepupyet 6o-
nee JUTMHHBIMH QparMeHTaMH M, TaKHM
obpa3om, MOXeT YYHTHIBATE 30 deKThl
B3aUMHOr0 BNMSHHA COCEOHHX 3BY-
xoB”, — o6ssacuser M. linurens, koTo-
peift paspaboTan 3Ty TEXHOJIOTHMIO CO-
BMecTHO ¢ M, Mavyun,

[Npexne yem nNpou3HecTH Kakoe-nubo
CJ/I0BO, OHO NNPOBEPAETCH KOMIBIOTEPOM
B CJ/IOBAPE, M €CJIH €r0 TaMm HET, C/10BO
NoaBepraeTcs Nocnen10BaTeIbHOMY aHa-
mu3y. Hanpumep, Gnaromaps ymenuio
YUHTHIBATH (DOHETHYECKHE OCODEHHOCTH
pasHbix f3eikoB, ORATOR pobuncs
3JHAUYMTENBHEIX YCIIeXOB B POHIHECeHHH
umeH. Ckaxem, 3Byk “J1”, B umenn JXKan-
Knon (Jean-Claude) oH NpOM3IHOCHT Kak
MATKH# 3BYK “X” (DpaHLly3CKOro s3bika,
XOTH Ty e OyxBy B umenH [1>xuH (Jean)
OH NMPOH3HOCUT MO-aMEPHUKaHCKH “mxk",
KaK B c/oBe “mkuHCBl”. OOHaKo rnae-
HOE MOCTOMHCTBO CHCTEMBI NPOSBIIAET-
CA B npaBunax nepexona ot Gyks K 3By-
kam”, — otmeuaet llnurens. Ouu no-
CTATO4MHO nonHel, 4To6si ORATOR
MOT NpPaBHIbHO NPOXH3HOCHTH BONBILMH-
CTBO HMEH, HO HE JOCTATOYHBI /1A YTE-
HHA MPOH3IBONBHOIO TEKCTA.

Iocne Toro, kak ORATOR u3Bnexa-
€T NOMycHord B3 00MPHO#H KoneKuuu
KOMIBIOTEPH3IOBAHHON peYH, OH CKia-
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AbIBAET X B HYXKHOM MOC/IeN0BaTeNbHO-
CTH H Cr/Ia)KHBAeT rpPaHHLibl MEXay 3BY-
kaMu. O@HAKO 3TO CraaKHBaHMUE OCTa-
eTcA HemonHbIM. PHTM cTakkaTo crno-
coBcTBYET SICHOCTH BOCTPHATHSA, FOBO-
put llinurens.

TenedoHHble KOMNAHHH TUTAHHDPYIOT
BeecTH ORATOR B 3Kcnsiyataldio B
Gnuxanuiem Oynymem. Korma KiMeHT
3BOHMUT, 4TOOBI 3a1aTh BONPOC OTHOCH-
TENBHO TONIYMEHHOTO CHETa, KOMIIbIO-
Tep (BMECTO onepaTopa) MOXeT Ha-
3BaTh €My MM#, aIpec, COOTBETCTBYIO-
1He NaHHOMY HOMepy. OH MOXeT Tak-
e BLIMONHATE (DYHKUMH OHCHEeTYepa,
HATMPaBNAIOLLEr0 pPeMOHTHbIe Gpurannl
Ha paboty. PaGoune MoryTt HabpaTs HO-
Mep TenedoHa cBoelt KOHTOPE! H, Ha3BaB
COOTBETCTBYIOLUMA Naposib, NOJYYHTH
yka3zauue: “Go to Joe’s house on St.

John’s Place in Brooklyn™ (Otnpas-

nsiiTece B noMm ko Ha nmowanu Ces-
Toro /Iona B Bpyknune). B HazBaHuu
St. John's cucTemMa NpaBHNbBLHO TPAKTY-
et abbpeenaTypy St. xkak “ceatoro” —
saint, a He KaK “ynuuy” — street.

Paspabotuuxkn cucremet ORATOR
MPEACKa3bIBaKOT, YTO B KOHEYHOM HTOre
OHa obecnieduT UeNbIf DA HOBBIX YCIIYT
abouentam TeneoHHo# cBA3H. Ona, B
YAaCcTHOCTH, TMO3IBONWHT OPraHH3aLHAM
naeath Donee pasHooGpasuyio uHpop-
MaLlMio, IpHaaBaTh eff MeHee opuLHab-
Hbl# xapaxTep. HanpuMmep, oTBeT no Te-
nedoHy MOXeT 3By4aTh Tak: “Xo3sfcr-
BeHHbI Mara3zuH 'eHpH nepeexan H Bbl
MOJKeTe CBS3aThCA C HHM MO Tenedhouy
345-9276". Kax rosoput X anna Kiu-
THH, reHepabHeIl MEHeKep CrnpaBoy-
HOM TenedouHo#t cnyx6ei B Hsio-
HMopxe, B HacToswee Bpems ux ciyx6a
He MOXeEeT NpeaocTasuTh ToMmy Xe [e-
HPH BO3MOXHOCTH cooBwarts, 4To €ero
MaraiHH OTKPBIT B TaKMe-TO Yachbl, H
YTO CEroaHA HM 3aBe3/IH rBO3/IH, OIHAKO
BCKOpE 3TO CTAHET BO3MOXHBIM.

AHanoruyHsiM 006pa3oM MeOHLIMH-
CKHE CTPaxoBble YYPEXOEHHS MOryT
NaTh CBOMM KJIHEHTaM Homep Tenedo-
Ha, N0 KoTopoMy Te MornH 6kl mpocny-
ATk COHCOK BpaueR, omobpeHHbIX
CTPaxoOBbIM YYPEXOEHHEM B [OaHHOM
paitone. CuHTe3aTOp peun Mor 6bl Tak-
e nepenaeaTh cooOlueHus, nosjyuae-
Mbl€ MO 3BYKOBBIM KaHanam ot jrone
(unu 0T asTOMAaTH3HPOBaHHLIX BaHKoB-
CKHX “KJIepKOB”), pearupys Ha onpele-
NeHHble XOabI Nonb3osaTenelt. “Bee Te-
nepb XKanyloTCH, YTO B COBPEMEHHOM
obluecTee CHILIKOM MHOro HH{poOpMa-
LiHH NepenaeTcs B BUIOe UH(p U OHA OKa-
3siBaeTca obeanuuenHol. 3neck xe, Kor-
13 Ballle MMS MPAaBHJILHO MPOHIHOCHTCH,
Bbl YYBCTBYETE, YTO HAKOHEL C BaMH 06-
palawTes Kak ¢ YeJ0BeKOM”, — ToBO-
put lnurens.

OnHako no noBoay HEKOTOPBIX INPH-
meHeHult cucteMbl ORATOR Bo3uuka-
10T Bonpockl. “Henb3s BHEAPATL TEXHO-

KAK CUCTEMA ORATOR MPOU3HOCUT UMEHA

4

Hopmanusayun vexcra

*100 Dr. King Dr.”

—» “one hundred doctor King drive”

AGODeBMATYPBI M 4MCNa NEpeBOgATCA B8 cnosa. Hexortopsie

neper

oget (Hanp., Dr., St., LA) 3aBUCAT OT KOHTEKCTA.

POCMOTP CnoBaph

Beethoven
Ecnum Bxop

1 bet2ov0An/
BETCTBYET CNOBAPHOMY 3NEMEHTY, CUCTEMA HEMBR-

NBHHO TNPOMIHOCKHT ero.

Letorneaux uq;pauuyacuunn

HarucaHue MMEHM aHanMaupyeTcs, YTODLI ONPEReNnUTs ro aTHK-
nonbupano*rcs

uacxoe npoucxomnauue 3a'rau npasuna

AaneHHe OKOHYaHWA

Lovings love-ing-s

Ypannotca oxoHuaHua, nogobHeie “ed”, “er”, “'s”, “ing".

Ecrm OCTaroKk OTCYTCTBYer B cnoeape, on npomuocmcn no

FalanomeMne COCTABHBIX WMeH

Mothershead mothers-head
MMa ananuavpy8TCA NO COCTABNAIOWUM, MPMHaANeXalUM aHI NHIA-
cromy (west-more-land) unu gpyrum s3sikam (Hanp., wein-heimer).

NoGan™ yacth, He HamgeHHas B cnosape, NPOM3IHOCUTCA MO

Mpasuna nepexofa ov BYKs K 3ByKaM
ought — /ol

BykBbl, pacnosHasaeMblé KOHTEKCTHO-3aBUCUMbLIMK NpasBunamu 8
KayecTse (bparMeHTOB MMEH, NepPeBOAATCA B POHEMbI.

OCTPOGHME CNOros W PACCTAHOBKA YQBPEeHH

IErlksAn/ —s [MErDikDsAN/

QoHeMbl rPYNNUPYIOTCA B8 cnoru. Kaxgomy cnory npupaerca
yAapeHue (NepBrMyHOe, BTOPUYHOE, HETpansHoe).

enepL KoMnkoTep 6epeT oHeMb! (PEYEBLIE ANEMEHTLI!) TeKcTa W
npupaeT KaXxkaon tbpase uHToHauuo. OH 3BneKaeT Nonycnoru ma
Habopa cpoHem u cobupaer cppasdy ¢ moguduvKayuen npogon-
HUTENLHOCTHK 3BYKOB U BbLICOTHI TOHA. HaKOHel.(, KOMNbBIOTEP crna-
MMBEET MapaMeTpbl HA rpaHuuax Mexagy nonycnoramu M
CMHTE3UDYET DE

JIOTHIO MPOCTO HA TOM OCHOBaHMH, 4TO
OHa cyilecTByeT. Mbl OO/KHBI BBIAC-
HHTb Kakoe BIHSHHE OHAa OKAXXET Ha Ha-
LUIKMX COTPYAHHKOB, HA MOJb30BaTeNel,
KaK OHa 3aTPOHET NPaBoBbIe ACMEKTHI H
Kakosa Oyner ee CTOMMOCTL”, — CUMTA-
et Kautun. Tem me menee, Ulnurens
ybexneH, 4TO YCOBEpPLUEHCTBOBAHHBIE

pepcuu cieteMbl ORATOR nafinyT ceGe
LIHpOKOe nNpuMeHeHHe. “C KaXabIM HO-
BbIM yyyllleHHeM ctepa npUMeHeHus
TOl TexHosiorud OydeT CTaHOBHTHCH
Bce Bonee mmpoko#t”, — 3asBnseT oH. A
MoKa NpeaycCMOTPHTENbHBIE KOMIAHHH,
NO-BHAMMOMY, H3y4aT BO3IMOMXHOCTH H
CBOHCTBA 3TOH TEXHOJIOTHH.
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Kuman

SHUMKNONeAUA XUMUHECKUX
U BUOMEeAULMHCKUX Npernaparos;

KakK paboTanu Bbialouuecs yMbl;
NON U CMepTh Y NMPOCTENWUNX

omnnmnn MOPPUCOH

KATAIOI ®MPMBlI MERCK: 3HLMKIIO-
MEUHMA XWUMHYECKHX, BHOJIOTHMYEC-
KMX M MEOWLMHCKHMX TPETMAPATOB.
lNon penaxumelt Cyzan Byoasapu, Me-
puadean [Ow. O'Heiin, 3un Cmum u
IMampuyuu E. Xexeasman

THE MERCK INDEX: AN ENCYCLOPEDIA
OF CHEMICALS, DRuUGS, AND BioLo-
GIcALS, edited by Susan Budavari,
Maryadele J. O’Neil, Ann Smith and
Patricia E. Heckelman. Eleventh edi-
tion. Merck and Co.. Inc. 1989 ($ 35)

1889 r. 0HA U3 (DHPM CIIELHAIH3H-
prloumxcu Ha BbINYCKE XHMHHEC-

KOofl nponykuuH, onyGnukoBana
AHHOTHPOBAHHBIN KATANOT M3rOTaB/IH-
BaEMbIX JIEKapPCTB M XHMHYECKHX npena-
paToB. 3a mpouieniliee CTONETHE KaTa-
70T, MPEBPaTHBIUKHACA B KHHIY, pery-
JIAPHO Neper3naBancy, ¢ KaXIabiM pa3soM
yBeNiHuMBasck B oDOBeme. Hbinewnee
(1obuneftnoe) u3ananre HacuuThiBaeT 300
CTPaHMll H CBOHM BHYIUHTEJEHBIM BH-
[IOM HaNoMHHAeT NyXibifli TONKOBLIf
cnosape. OHo npencrasnsieT coboft au-
LUMKIONEaHI0 Ba)KHeHIIMX BELLECTB XKH-
BOTHOIO, PACTHTENbHOTO H MHHEpasTh-
HOTO NMPOHCXOMXAEHHUA H COOEPXKHT NaH-
Hble 06 uX npHpoae ¥ 06nacTH npuMeHe-
HHMs. XOTH KaTanor He OrpaHUYHBAETCH
paMKaMH MeIHUHHbI, OH BO MHOI'OM CO-
XpaHseT “MeIMLHHCKYI0 HalpaBleH-
HOCTB".

Vxasarens, conpoBoXnariuui xara-
nor, HacuuTbkiBaeT okojo 80 Teic. Ha-
uMeHoBaHMil. B HacTosiuee BpeMa M3-
BeCTHO Oonee MH/UTHOHA XHMHYECKHX
coenmHenuil. Pasymeercs, He Bce MOX-
HO HalTH B HACTOAILIEM H3IAHHH: OHO He
OXBaThIBa€T racTPOHOMHYECKHX 6110 M
CNNABOB METAJUIOB, MO3TOMY HHTATE/b
TieTHo 6yner uckate Tam peuent Go-
CTOHCKOFO NMHPOra ¢ KPeMOM, COCTaB
censbTepckoft Boasl vk 6ponasi. Okono
6 Thic. coenHHeHHMH CONpPOBOXOAKOTCH
CTPYKTYDPHBIMH H 2 ThiC. — OOBIYHBEIMH
tdopmyniami. M3 HeCKONBKHX THICAY H3-
BECTHBIX MMHepanoB oTobpaHbl NpH-

mepHo 200 naubonee pacnpocTpaHeH-
HbIX, CPEH HMX — TaleHHT, peansrap,
anmas, Na3ypHT.

UuTaTens CMOXKET NOrPY3HTHCA B aT-
mMocdepy cTapbiX anTek ¢ HX mKahamu,
yYCTaBNeHHBIMH PAAAMH CKNAHOK. TyT 1
ranasackuil 6ans3am (He nmyTaTh C Ka-
HaackuM Oanp3amoM), H CypbMsHOR
LBET, M KOpeHb MaHIpPAaropei, H [axe
forypr.

Becema pasHoobpazen u unabGop Be-
LLECTB, MCMOJIb3YeMbIX B napdiomMepuu,
a Takke ApPOMATHYECKHX BElIECTB,
ynoTpebnsieMbiX B KauecTBe MPUNpPAB M
cnieunit. BoceMb CTpaHHLI OTBEEHO pa3-
NHUYHBIM Macnam, BKIKHOUYAR &DTQMOTO'
BO€, HCCOMOBOE, 3BKAJIMNTOBOE H apTa-
6oTpsHcoBoe. YHuTaTENh CMOXET TaKXKe
MONONHKUTE CBOM cBeneHus o6 ambpe,
NYeTHHOM BOCKE, MHPPHCE; IPYLLUAHKA H
BaHHJIb GOJ'IBIHE HE€ HHCIARTCHA B 3TOM
pasnmesie — OHH NepeKouYeBanH B MHD
CHHTETHYeCKHX GOpPMY/I B BH/IE KapBOHA
¥ BAHHWIMHA.

OTHOCHTENBHO HOBbIE XHMMHYECKHE
BELLIECTBA H PEAKTHBBI, HCIOJb3YeMbIE B
nabopaTopusax H Ha NPOM3BONCTBE, HE
CTONb MHOrouncieHHsl. Cpenu HHX
MOXHO Ha3BaTh aJH3aPHHOBLIE KPaCH-
TenH (KpacHbill, CHHKI, 3eneHbId 1 XKen-
Thift), apceHnn rasuiHA U GeppHTEHI, HC-
noJsib3yeMbie B MEPEHOCHBIX TPAH3HCTO-
pax, Ted10H M aMMHa4YHbIN TPHMeTHIA-
MHH.

uEHTpﬂ.ﬂbelM pa3genomM KHHIH HAB-
nsietca dapmauenTuueckuit. Ero ykpa-
LT CJIOXKHbIE CTPYKTYPBI (IIPHMEPHO
no 3 Ha cTpaHHLly), HAYHHAA C ACMHPHHA
H KOHYas a3MAOTHMMIMHOM; Mocnea-
HHI — M3BECTHBIN TAKXKE NOJ HA3BAHH-
€M 3HAOBYOHH, — Oyayum HHrHOHTO-
poM tepmenTa obpaTHas TpaHCKpPUNTA-
3a, sBnsercs nekapctsom ot CITM/a.
Cnoxuble Ha3BaHUA, BLITAHYTHIE B 11€-
MOYKH, TakHe, Kak 2 [4-u306yTundenns]
NPONUHOBAA KHCJIOTA, TAKXE BCTpeua-
OTCA Ha cTpaHuuax kHuri. M3 cameix
NMoc/ieAHHX MeOULHHCKHX CPEACTR npen-
cTaBjieHbl JHLL HWHTepdepOoH, ropmo-

84

Hbl, MOHOKJ/IOHAJIbHbIe AHTHTE/IA H He-
KOTOpBIE Opyrue npenaparsl, nomyyae-
Mble OMOTexHO/OTHYeCKMM mnyTem. B
onHoM U3 npunaraemMeix Tabnuu cobpa-
Hbl CBEJEHHs O Pa3/IHYHBIX CPENCTBaX,
NpPHMEHAEMBIX NPH XHMHOTEpanHH pa-
ka; 20 cTpaHMIl KHUIH OTBeIeHO HA3Ba-
HHAM H agpecaM KOMIaHWH, NpOH3BO4A-
LIHX Me[MKaMeHTBl. DTOT pa3fen, He-
COMHEHHO, CYLLECTBEHHO MONONHUTCA B
MoCNenyoIIMX HINAHHAX.

BeiwuecTBa, HaxoaslUHecs MOA KOHT-
poOJieM, KaK HaTypaJsibHbie, TAK U CHHTe-
THYECKHE, COCTABNAKOT BHYIUHTE/IbHbIMA
CIIMCOK; [JIAAA HA HEro, Ha4YHHaellb
CHITBHO COMHEBATHLCA B TOM, HMTO l'lpOG—
nema notpebnenus HapkoTukos B CLIA
(kOpHH KOTOpPOM clieayeT HCKaTh Ha 3e-
neHplX Haropesax IOxHolt AmepHxH)
GyneT B CKOPOM BpeMeHH peLueHa.

3TOT TOM MOJIE3HO NMPOJHCTATD KaX-
OOMY, OCODEHHO TeM, KTO Cepbe3HO
obecnokoeH cOOEPKHMBIM CKISHOK M
YI2KOBOK, COJEpXAalllMX OTHIOOb He
nponyxThl nutaHus. [lpenycMoTpH-
TeNnbHbIE JIIOAM [AaBHO CTApaloTCs He
30ynoTpebnAThL 3THMH CpeINCTBaMH.
Kaxasill, KTO N0O3HaKOMMTCSA C KaTaslo-
roM, OyneT BOCXHIIEH 3THM CBMIe-
Te/IbCTBOM OYpPHOro pasBHTHA XHMHM.
OH NOCHYXHT UEHHbIM MAaTepHANIOM
IS aBTOpPOB, yuHTenel H OubnuoTexa-

pef.

TBOPYECKME JIMMHOCTHU 3A PABOTOM:
AHAJIW3 HA 12 MTPUMEPAX. [Moa penakuu-
ett Jopuc B. Yoanac u Xayapoa E. I'py-
Gepa

CREATIVE PEOPLE AT WORK: TWELVE
COGNITIVE CASE STUDIES, edited by
Doris B. Wallace and Howard E. Gru-
ber. Oxford University Press, 1989
($ 29.95)

AK TBOpYECKHE JIHMHOCTH NOCTHra-

10T Beipatoimxca ycniexos? IbiTa-
ACL HAWTH OTBET HA 3TOT BOMNPOC, aBTO-
Pl NOAPO6GHO 3HAKOMAT HAC C XHU3HBIO
mwoneil ¢ HeoObIYHO BBICOKMM TBOpYeE-
CKMM noTenumnanoM, Kaxawiit ua 12 as-
TOPOB, BHECIUMX CBOH BKNaad B 3TOT
TOM, BbIOpan oaHoro u3 8 yueusbix (0T
Anpbepta DitHwuTeltna go Xaua [Mua-
JE) WK OJIHOTO M3 YEThIpEX nucaTenei
M XynoxHHkoB (oT YwisamMa Bopaceop-
Ta [0 COBPEMEHHOro ckyabnrtopa Me-
nMccsl 3MHK), 4TOObI MPOCNEOHTL OC-
HOBHYIO JIHHHIO HX XOPOLIO H3Y4Y€HHOro
¥H3IHEHHOTO MYTH.

B cBOEM NpeaHc/IOBHH PENAKTOPbI W3-
[AHUA NOJYEPKHBAIOT Liejlb COBMECTHOM
paboTel, npoaenanHol asTopamu. Ecnn
YE/I0BEK CTAHOBHTCA O0OBEKTOM CiM-
LUKOM TMPHCTANBHOTO MCHXOMOTHYecKo-
ro aHaau3a, CYHTAIOT OHH, OH Kak Ol
TepseT CBOK WHOHBHAyalbHOCTh. Ha-
NPOTHB, aBTOPBI COOPHHKA, “ CHKHBILMCE
CO CBOMMH TreposMH”, CTPEMHIIHCh
NpencTaBUTh HX “Kak 0ObIYHBLIX KHBbIX
mone#t W3 MIoTH H Kpoex”. 3amaya ne-
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pen HUMH CTOS/1a ROBOJIBHO C/TIOXKHAA —
HE NPOCTO KOHCTATHPOBaTh TE€ HIH
HHBIe (DaKThl, a JaTh UM HaY4YHOE 06BAC-
HeHue. Bpan U MOKHO 0BHApYKHUTE TO
obiuee, 4TO JIEKHT B OCHOBE TBOPYECKOH
Moun AnbbepTa SfiHuTelHa, Yunesama
Hoxetimca unu Anauc Hun. BmecTo 3To-
ro aBTopnl cOOpHHKA NbITANHCH BhILE-
JINTH TIaBHbIE MOTHBEI B TBOPHYECKOH
NEATEeNIbHOCTH JTtoAel, KOTOPBIE BEJTH HX
K H3bpanHo# uenu.

KoneuHo, MOHO Obino 6bi cpaBHH-
BaTh OTAENbBHLIE MOMEHTHlI H3 XH3IHH
BbIIAOLLMXCA YMOB: BIIEYATIIEHHA PaH-
HEro HeTcTBa, cpeny, B KOTOPO#l OHH
POCITH, W 1a%€ TOT MOMEHT, KOT1a Kax-
Abiit U3 HUX (KTO B BaHHE, 4 KTO B aBTO-
Byce) BOCKIHKHYN: “DBpHKal”. ABTOpSI
u3bpany HHOH TyTh: TNpPEaCTaBHIH
XKH3IHb KAXKIO0T0 H3 HHX KakK €IHHOE Le-
Ji0€, CO BCEMH €€ B3JIeTaMH H NnajeHHs-
MH. BOT ML HEKOTOpPEIE IPHMEPHI.

®punepux Xonme u3 Mensckoro yHi-
BEPCHTETAa, CPaBHHBAA B Npenenax 0iHo-
T0 OYEPKa ABYX YYEHBIX-XHMHKOB — AH-
TyaHa JlaByasse H Xanca Kpebca, —
yCTaHOBHJI PRI HHTEpPecHbIX (hakToe. B
30-x rogax XX B. Kpebc TpaTun B Hese-
10 B NATH pa3 GoNblle BpEMEHH Ha Ha-
YYHbIE MCCIEOBaHMA B N1abopaTopHH,
yem JlaByasne B 80-e rr. XVIII B. (Bpems
npasneuns JlropoBuka XVI). Pesynbra-
Thi, nonyyeHHsie Kpebcom ¢ noMouisio
COBpEMEHHOR TexHHkH, ObIIM ropasno
Gonee HaZeKHBIMH, YeM T€, YTO MOJY-
yua B cBoe Bpems JlaByaswe. 1 Tem He
MEHEE, 3aK/IIoYaeT XOJIMC, — HENb3A
OTAaTh KOMY-nubo M3 HHX npeanouTe-
HHE C TOYKH 3IPEHHS BAXKHOCTH H CBOE-
BPEMEHHOCTH MONYYEHHBIX HMH pe3yJib-
TATOB.

JlaByasbe mnotpeboBanocs 17 ner,
uyT06BI NPHIATH K BLIBOAY, YTO B NMpOLEC-
Ce NbIXaHWUA MOTJIOLIAETCA KHCIIOPOa M
BbIZIENIAETCA yraeKucbili ra3. Buauane
OH CHYHTAall, YTO KPacHbiil UBET KPOBH,
oboralleHHON KHCIIOPOIOM, CXOX C
KPACHBIM LIBETOM OKalIHHBI PTYTH, a Ha-
JIHYHE YTNIEKHCIOTO ra3a B BbIIbIXaeMOM
BO31yXe MNPOCTO-HANPOCTO MIHOPHPO-
Basi. B xoHUe cBoelt HayuHOM nesTeIbHO-
ctH JlaBya3se MOT NPOBECTH Napannens
MEXAY AbLIXAHHEM M CKHIaHHEM YIJif B
BO3/IyXe. 3a CBOK XH3Hb OH MOCTABMUII
JIHILb HECKOJIBKO 3KCNEPHMEHTOB, HO
Bce OHHM DbiniH oueHb CNOXHBIMH, X0pPO-
IO NPOAYMAHHBIMH H INyGOKHMH.

Ikcnepumentsl Kpebca, manpotus,
ObinH BecbMa MHOTOYMHMCIIEHHBIMH, HC-
KYCHBIMHM M OTJiMuanuce 6onbluum pas-
HooOpasuem. OH NPoBOAMN HCCNENOBa-
HUA TIO HECKOJIbKMM HalpaBjieHHsAM B
obnacTu 6Guoxumun. B oTnnuue ot Jla-
Byasbe Kpebc Bcero 3a HECKONBKO He-
Aenb NpHILEN K CBOHM MNEPBbLIM 3aMeya-
Te/lbHbIM BbiBoAam. INoxHauany ero uH-
TepecoBano, KakuMm 0Opa3oM OpPHHTHH,
HeoBXoaMMBIH KOMIIOHEHT MPH NPOM3-
BOJICTBE MOYE€BHHBI H3 aMMHAaKa, MOXKET
OANHOBPEMEHHO HABJIATHCA MNPOAYKTOM

AJIBBEPT SHHIITEHH ¢ 1902 no 1907 0. paboman wenepmons & nameinmion Giopo
6 Beprie (Waetapus); cumdemcs, amo 3ion nepuod 6uia cambiym nPOOVKINUGHBIM ¢ ¢20

MCN 3.

TO# Xe camoi peakuuu. OH gonro He
MOr pa3pelllTs 3TO NMPOTHBOPEYHE, H,
no cobcTBeHHOMY NpH3HaHUIO, 0DBAC-
HEeHHe 3TOro (eHOMEeHa He MPHLIO K He-
My Kak o3apenue. Mines o ToM, yTo op-
HHTHH CcnocOOCTBYeT BOIHHMKHOBEHHIO
HCXOHBIX MaTepHanoB UIA CBOEro co-
GcTeenHoro ob6pa3loBaHus B pe3ynbTaTe
BTOPO# peakuuu, NPHILLIIA K HEMY NOCTE-
NEeHHO, NOCPeACTBOM pAaa NpPOMexy-
TOYHBIX YMO3aKIIOUEHHH, Kaxxaoe H3
KOTOPBIX He OBINO CTONB 3HAYHTENb-
HbIM, YTOOLI OCTABHTB 3aMeTHbIN cnen
B ero namMaTH. Takum obpaizom, 06bsc-
HEHHE TpoLecca CHHTEe3a MOYEBHHbLI, a
NO3[Hee CO3aHHe 3HaAMEeHHTON Moaenu
peakuHH a3pobHOro OKHCIIEHHSA ABUITHCH
pe3yNnbTaTOM HE CTO/ILKO MIHOBEHHOM
“MONHHMH" 03apeHHA, CKOJILKO NpoaoJi-
KHTENbHON “Trpo3sl C CHNLHBIMH TOPBI-
Bamu BeTpa”.

Onus 13 Hanbonee HHTEPECHLIX OYEP-
KOB TNOCBAILEH XHMMKY-OopraHuky Po-

Gepry Bepucy ByanBopaoy, 0 KOTOpOM
paccka3ssiBaeT ero nous Kpucran. Eie
He nocTurHye lO-neTHero BoO3pacTa,
Bynsopa coopyaun xumuueckyio nabo-
paTopHiO B noasane cBoero goma B Ky-
HHCH, wT. Maccayycerc. PacckasbiBa-
10T, 4TO B 12-neTHeM BO3pacTe OH BOC-
NMpOH3BeNl BCe 3KCMEPHMEHThI, NpHBe-
OEHHblE B KJIACCHYECKOM HEMEIKOM
yuebuuKe no opranmnueckoit xumuu. lNo
CJ/IOBaM €ro /104epH, “3T0 COOTBETCTBY-
eT nelicTBUTENbHOCTH” .

Heobuiuatineiit ycmex BynBopnoa oT-
yacTH oODbBsAcHAETCcs ero nonynsapHia-
TOPCKHMH CNOCOOHOCTAMH M TOHKMM
ICTETHYECKHM BKYCOM, NNPOABABLLIHMCS
Kak B nabopaTopuH, TaK W 3a ee npeje-
namu. OgHaKo rimaBHOR NpHYMHON ycne-
Xa MOCJYXHIH, palyMeeTcs, ero Bbiaa-
HOLIHECA HAY4YHBLIE MNOCTHXKEHHA — OT
CHHTE3a XMHHHA ¥ MEHUUMKIINHA 10 pa-
60T no kBaHTOBOW TEOPHH — pe3yiib-
TaT ero MacTepcKo “OpKecTpOBKH
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MONEKYNAPHOro TaHua”,  KOTOpbIH
OH  TPOCAEXHUBA war 3a a-
rOM B CEPHH CBOMX NOCNeaoBaTeNbHbIX
IKCNEPHMEHTOB, NOCTABIABILHX EMY MC-
THHHOE HAaCNaXIacHHE.

Hoctuxenus Bynsopaa BbinH TecHO
CBA3aHbl C €ro BblAawoLIedCH JITHYHOC-
Thi0. Ero panHufi HayyHbifl HHTEpEC
o6nsicHseTcs ckopee He OnaronpusTHOR
kombuHauuel reHos, a ynauelt ectecT-
peHHoro otT6opa. [MpexpacHo OpHeHTH-
PYSCh B TPEXMEPHOM NPOCTPAHCTBE, OH
B TO e Bpems obnanan pa3BHTBLIM BO-
obpaxeHHeM, NOrHYECKHM yMOM H He-
HCCAKAEMbBIM IHTY3HA3MOM.

Mofi B160p 0uepPKOB 6biJ1 IPOH3BONb-
HBbIM, H TaK MOMYYHIIOCh, YTO BCE OHH
nocesiieHbl xuMukaMm. [lycTe 3TO He
CMyLUAeT YHTATEJIA: BCA KHHIa HanucaHa
XMBO H C HE MEHBILHM HHTEPECOM M0-
BECTBYET O APYTHX BhIAAKLIMXCH TBOP-
YECKHX JIMYHOCTAX.

I'paxem Benn. Tlon U CMEPTH ¥ MPOC-
TEHWMX: UCTOPMSA OJHOM HABA3IYU-
BOW UOEU

SEX AND DEATH IN PROTOZOA: THE His-
TORY OF AN OBSESSION, BY Graham Bell.
Cambridge University Press, 1988 ($ 44.50)

OcTpoyMHas, XOpOLIO ¥ AOXOOYMBO
HamnHMcaHHas, 3Ta KHHra — BOBCE He HC-
TOPHA 300JI0THH NpOCTENLLUX OpraHu3-
MOB, @ CBOEro pojia 3aHHMaTeNbHas 06-
11as TEOPHA TI0JIOBOrO mpouecca, He 06-
XonAuwas BHHMaHHEM TaKKe MHOTOKJIe-
TOuYHBIE OpraHu3Mbl, paxoskie 3aborne-
BaHHS, BONPOCH! CTAPEHHA H CMEPTH.

IlepBas noOnOBHHA KHHIH — KPHTHYEC-
kufi 0630p HaxkonuBuelicsA 33 CTONETHE
JIATEPaTypbl MO JXHIHEHHBIM LMKIAM
npocTeliusX. 3aech ONMUCBIBAKOTCH J0M-
rospemeHHbie na6opaTopHbie Habnioze-
HHA 332 OTAENBLHBIMH KrioHamu (“11 Thic.
nokonewuit HHby3zopuH-TYDenbku” —
3JanOMHHAIOLLeeCs Ha3BaHHEe OOHOH H3
pabort, senuemueit B 1926 r.). Octans-
Hbl€ r/iaBbl — XHTPOYMHBI#t 3KCKYpPC B
Gonee TeopeTHYecKyto 06nacTh: 3BOIO-
LA NOMa pacCMaTPHBAETCA B KOHTEKCTE
ob1ueit 3poatonHOHHON TeopHH U 00BsC-
HAETCA C MOMOILLBLID KOHLUENUHHA, pacye-
TOB ¥ Pe3y/IbTATOB KCMEPUMEHTOB M0-
NyNSHOHHON FreHETHKH.

Llens nNONOBOro mnpouecca MOXHO
NpeACTaBHTh, HCNOJIB3YA NaBHO H3BECT-
Hyto Metadopy. CamMoBOCNpOH3BOAS-
waAcs MalMHa — 3T0 YycTpolcTBo,
cnocobHoe cobpath 0Oy KOHEUHYHO
KOHCTPYKUMIO, KOTOpylo oHa obyuena
CTPOWTb, HE3aBHCHMO OT KOJIHYECTBA
oTaenbHeiX yacTefl. ITogpobHble HHCT-
pykuuu no cbopke npencrasneHbl ATHH-
HOM NeHTOl, KOTOpas NOJIKHA KONHPO-
BaTBCA H NNEPHOOHYECKH BBOOHTHCH B Ma-
wrHy. OgHako npouecc KOMHPOBaHHA
BHOCHT OLUKOKH; OHH, XOTSH M PENKH, BCE
e Cy4yaroTCcs H HaKanMBaKTCA, Aaxe
€CJIH €CTh MPOTrpaMMa HX HCTIpaBJIeHHHA.

CobcTeenno, nanbonee onacHbl owmnb-
KH, BHOCHMBI€ B XOOe KONHPOBAHHA H
KOPPEXTHPOBKHM CAMHMX ITHX NMPOTrpaMM.
Jaxe eciM CYLLECTBYET BTOpas CHCTe-
Ma ucnpasfieHHs omMbOK, OHa TakKke
IOKHA PerJIMUHPOBATECA M mnepeda-
BaTLCA Oajbile, d 3HAYMT H OHA He 3a-
cTpaxoeana ot owubok. OTcrona creny-
€T, 4TO KOHe4YHas CaMOBOCIIPOM3BOOA-
1ascA MalllHHA He MOXET ObiTh HH He-
u3MeHHoH, uu BeccMepTHOI.

JKHBOE YCTPOEHO ropasio CJI0oXHee
TaKoH MOMOENH, MO3TOMY CpaBHEHHe C
mawmuo He BrnonHe TouHo. . Mion-
nep NpoBen AHANOTHIO MEXIy eCTecT-
BeHHBIM OTOOpOM M pyneTkol, Hey-
K/IOHHO Bpaujaioiuefica B OIHOM H TOM
)Ke HamnpaB/IEHHH, MOKa CYLUIECTBYET M0-
nynauxs. Jdasnenne mytauunil 1 ecTecT-
BeHHBIN 0TOOp melicTBYIOT MeIUIEHHO,
NpUBOAA MONYJIALMIO K TEHETHYECKOMY
pPaBHOBECHIO uepe3 MHOI0 MOKOJIeHHH.
XoTs y KaXkI0oro opraHMsmMa ananTHB-
HbIMH B NAHHO#H cpefe ABJAKOTCA MHO-
rHe TeHbl, He Ka)XOblfl reH MOMHO CHH-
TaTh ONTHMAJIBHBIM.

H3-3a urpsl ciiyyafiHocTel naxe yu-
1liHe JIHHHU 3BOJIIOLHOHHOIO Pa3BHTHA
HenabexxHo wucuesawT. Pynerka mnpo-
[0JIXKaeT MelJieHHO BpallaThCs; CTaB-
KM, CHeflaHHbie >XW3IHbIO, MPOUrpbIiBa-
10T, H NONYJAUXA NOCTENEHHO BEIMHpA-
er. [lpeanonoXum™, 4YTO CYLIECTBYET
uneanbHas, T. €. Des owmbox reHerH-
yeckoit uHhopMaLIMH NONYNALHA, H Kax-
eIl ee NpeacTaBHTENbL 3a BCK CBOKO
H3IHL MOJXKET NMPOHM3BECTH TOJILKO O-
Horo notoMka. CornacHo pacyeTram aB-
TOpa, Takas [MONyJIAsUHs BbIIEPAKHT
“Hrpy B pyNeTKy” HA POTsXeHHH He Bo-
nee 1000 noxkonenuit NpH cCTaHAAPTHBIX
JHAYEHHAX CKOPOCTH MYTHPOBaHMA H Ce-
JIEKTHBHOTO NIPEUMYLLIECTBA.

OaHako B peasibHOM XXH3HH criyvaiiHo-
crell pynerku MoxHO H3bexats. Ca-
Mbifi npocTofi cnocob — yBenHueHHe
YHC/IEHHOCTH: €CJIH MOMNYJRLUMUSA PACTeT,
TO OHa npouBeTaeT. Peub 31€ch HOET O
GonblUMX YHCNAaxX; KJeToYHas MNORYJis-
uus, BKmtovatoman Gonee 102 knerok,
MOJET NMPOTHBOCTOATh pYJieTKE CBOEH
NIOAOBHTOCTHIO. ITHM MOXHO 00bAC-
HMTh W300HIHe OOHOKNETOHHBIX Opra-
HH3MOB; criocobHbie K caMOBOCIIPOH3BE-
NEHHIO0, OHH OBl NMepBLIMH JKUBBIMH
CyiecTBaMH Ha 3emne U rocrnoacTBora-
JIM B TeyeHue 4/5 reosloruyecKkoro npo-
LLUIOTO.

MaiuuHHas Moaenb NoKasbiBaeT, 4To
yS3BHMOCTh Hanbonee BBICOKA Ha IBYX
CTaHAX BOCTIPOM3BEIEHHS: KOT/1a KOIH-
PYIOTCA H HCTIPABNAKOTCH JIEHTHI € HHCT-
PYKUMAMHM H KOT A OTeJIbHbIE YaCTH CO-
6upatorcs B enuHoe uenoe. lNonobHbM
o6pa3om pa3geneHa peruiMkalMs y MHO-
rOKNETOYHBIX OPraHM3IMOB: JIHHHH MO-
NOBLIX W COMATHYECKHX KIETOK pPe3Ko
pa3nMYaloTCA M y KpolieuHoH Hemarto-
nbl, H y uenoseka. benn nomyepkuea-
€T pasHHuy Mexnay ITHMH OBYMA Kie-

TOMHBIMH JIHHMAMHM Ha MPOTAXKEHHI
Bcelt KHMrH, mnpeanonaras, 4To Kop-
PEKTHPOBKA B COMATHYECKHX KJIETKax
MPOMCXOOUT HE Tak, KaKk B NMONOBBIX.
JIMHHUA nocneOHMX, CYMTAET OH, cTape-
€T 110 Mepe BpallleHHs PYJIETKH, MelIeH-
HO HakaruMBas He oco0OeHHO BpenHble
OLIHOKH.

Hanpotus, crapesHe COMaTHYECKHX
K/IETOK CO3aeT CTOJIKHOBEHHE HHTEpe-
coB opranusma. EcrecTBeHnbilt oTGop
OnaronpMATCTBYET TAKHM THNAM pa3-
BHUTHA, KOTOpbI€ BEAYT K paHHeMy pas-
MHOEHHIO, XOTA OHO W CBA3AHO C MO-
cneayommuME DYHKUHOHATBHBIMH TO-
TepAaMH. B mpouecce crapeHus opraHbl
BBIXOAAT H3 CTPOSA HE H3-3a cmaﬂuoro
HAKOMJIEHHA MyTauMil B COMaTHYECKHX
KJIETKAX, 4 CKOpee BC/IEACTBHE MEMIEH-
HOT'O CHIKEHHS PPeXTHBHOCTH OBILHX
penapauHOHHBIX MEXaHH3IMOB.

IMpoaonNXKUTENbHOCTh MXH3HH KYJlb-
TYp TKaHefl MHOTOK/IETOYHBIX OPraHu3-
MOB 06cyknaeTcs yxe nasHo, Paubine
CYHTAJIOCH, YTO H30JIHPOBAHHBIE KIETKH
B npuHuHne BGeccmepTHEI, HO 2TO BbiNO
onposeprayTo B 60-e rozel, KOraa Bbisc-
HHJIOCh, YTO HEJIOBEHECKHE KIIETKH pe-
IUTHLHPYIOTCA B XOO€ Pa3sBHUTHA BCEro
40—60 pa3 (B3pocnsiit yenosex dopmu-
pYETCH M3 OMIOOOTBOPEHHOH AliuexeT-
KH B pe3y/ibTaTe NpuMepHO 37 CHHXPOH-
HBIX KJIeTO4YHBbIX nenenu#t). Paszutens-
HOE HCKIIO4YeHHe — KJIeTKH onyxonel,
MHOrHe THNBI KOTOPLIX, NO-BHOAHMOMY,
OeNATCA HEOTPaHHUYeHHO. Y TakHx Kiie-
TOK NOYTH Bcerja HeoObluHBIA KapHO-
THn (Habop xpomMocoM). ABTOD NMHLLET:
“Be3yc/i0OBHO, €CTh KaKasi-TO CBA3b MEX-
Oy KapHOTHIIOM H NpoOAOIXHTENBHOC-
ThIO KH3HH KJIOHA, HO 4TO 338 MEXaHH3M
NpH 3TOM AelcTBYeT — COBEPLUEHHO He-
ACHO".

OTBeT KHBOIO Ha KNOHANBHOE CTape-
HHe — TOMOBO# MpoLecc, KOTOPbiH He
0Bs3aTeNbHO CBA3aH ¢ pa3jie/ieHHeM Mo-
JIOB M naxe ¢ pazMHOxenueM. ¥V uHby-
jopuit B NONOBOH TMpouecc, Ha3biBae-
MbIfl  KOHBIOrauMell, BCTYNawT [OBE
KJIETKH H B PE3y/IbTaTe OCTAIOTCH TakXe
[Be KNeTKH. 3nech neins — obecneuenue
uHbOpPMalIHOHHOrO pa3jHoobpasus my-
TeM fEepeTacoBKH TeHOB ABYX pa3jiHy-
HBIX TMHHA nokoneuui. Ha camom tyn-
[NaMeHTa/lbHOM YPOBHE MOJIOBOH mpo-
Hecc MO3BONNET HCNPaBNATE MOBPEX-
NEHHYIO NeHeTHYeCKYIo neHTy OGnarona-
PR CIIOKHOMY MeXaHH3MY NepeMeLLEHHS
cermenToB JIHK. Ha cneayiotiem ypos-
HEe NnonoBOH npouecc, Tak Cka3ars, One-
pexaeT BpalleHHe PYNETKH, CO3aaBas
He3aBHCHMBIH HCTOYHHK HIMEHUHBOCTH,
KOTOpasx MOXET YCTPaHHTb BpEOHbIE
MYTALHH.

VIHBHTENbHO, OAHAKO, YTO 3TOT
npolecc coXpaHsieTcs (XOTA 3aTpaThl Ha
Hero BecbMa BEJIHKH) Yy OpraHH3MOB,
OGHTAIOIIHX B [OaBHO CYLIECTBYIOLUMX
CJIOXHBIX H cTabunbHBIX 3KOTOMAX H
yke 06nanaoMX 3HaYMTENBHON reHe-
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THYECKON HIMEHUMBOCTBIO. benn npen-
MOJNaraeT, YTO OH ANANTHBEH B YC/IOBH-
AX, KOrja OpraHM3Mbl HHTEHCHBHO KOH-
KYDHMpYIOT Mexny coboii. Bcnomumm,
HanpuMep, “TOHKY BOOPYXEHHH” Mex-

Iy Napa3’uTOM H ero X03sHHOM, MeXIy
XHILHMKOM M €ro »xepTeoH.

3ta cBoeobpa3nasn, ypnexaTensHas M
Pa3sHOCTOPOHHAN KHHIa JO/KHA 3aUHTe-
pecoBaTh INMPOKOTO YHTATENA.

«ABTOpPU3oBaHHas» buorpadus

NPUCUNNA OXKOHCOH MAKMUNNAH

Crmanau A. Baambepe, Jlyuc I'. Tlanoc.
aBAPA TENEP: TMUIAHT 30710TOIO BE-
KA ®H3UKH

EDWARD TELLER: GIANT OF THE GOLDEN
AGE OF PHysics, by Stanley A.
Blumberg and Luis G. Panos. Charles
Scribner’s Sons, 1990

wHe ¢ ocenu 1949 r,, kornga «3aky-

NHCHBIE PEKOMEHOALMH» JaBapna
Tennepa NOMOIJIH CKJIOHATE NPE3HACH-
ta lappn Tpym3Ha Kk NpHHATHIO NMPO-
rpamMMmbl MO CO3O3HHKO BOAOPOAHOM
Bombe1, M 0o ocenn 1982 r., xorna npe-
3uneHT Pouanba Pefirau ¢ 3HTy3Has-
MOM noanep»an COMHUTENBHYHO HIOEH
3B€3IHBIX BOHH, MPEONOXEHHYIO €My
Tennepom, mnocnenHuéi npocraBHICA
CBOHM IMOHCTHHE MaruyeckuM BIIHAHHEM
Ha YMbl BNacTb KMyLMx. Crnenys ero co-
peraMm, CIIIA TpaTWIH MHIANHAPObI
JAOJIAPOB Ha ANEPHOE OPYKHUE W HEOI -
HOKDaTHO CpHIBAJH MHHUHATHBBI MO
KOHTPONMKO Hal BOOPYXKEHHA MH.

Kasanocek 6b1, TpyaHo Haiitu Gosnee
3amanuMBbifi MaTepuan mis Guorpada!l
Kak 3axBaThIBaOLIE HHTEPECHO MOXHO
6bin0 661 HanucaTh 00 3TOH yAHBUTEN-
Holt durype: yuenblii-puINK, BeIXOOEU
13 BeHIpHH, K COBETaM KOTOPOro MHO-
THe roabl NPUCYUIMBAMHCE aMEPHKaH-
CKMe TIPe3IUIEHThI, YEeNOBeK, WrpaBluui
CTOJ/Ib BAXHYIO pONib B ()OPMHPOBaHHH
nonutukd CIIA B oBnactu BoOpyxe-
Huil, na K TOMY e 3aMellaHHbIi B 00-
HOM H3 CaMbIX CKaHOanbHbIX MPOLECCOB
INOXH MAKKApTHIMA.

Teanep poowics B bynanewire B
1908 r. u nony4nn o6pazosauue B Espo-
ne (cpenu ero yuurteneldt Obinu Takue
JHAMEHHTbIe (HIHKH, kak Bepuep Ieft-
3enbepr u Hunbe Bop). B 1935 r., nosny-
YHB MpHrallieHHe 3aHATb MECTO Mpo-
deccopa B VuusepcureTe [Ixxopaxa Ba-
mmHrToHa, Tennep nepebupaercs B
AmepHky. B 194] r. Dupuko ®epMH BbI-
CKa3biBaeT MpearnoyioXkKeHwe o TOM, HTO
B JeliTepHH C MOMOLUBIO PEaKlHH nene-
HHA AlEp MOXHO BbI3BATH PEAKIIHIO CHH-
Te3a. OnepHMOCTe 3TOH Haoeed H
cTpax nepen KOMMyHH3MOM noGyaunu
Tennepa HCKaTb JOCTYINLI B KOPHOODbI
pnacTH B BawmHrTore, rae on Mor 6bl
O0Ka3bIBATL BAHAHHE Ha BblpaboTky ro-
CyaapcTBEHHOH NOMMTHKH.

3A TPHU AECATHJ/IETHUA, npoiwen-

K coxaneHuio, pelueH3upyeMas KHHira
npencrasnser cobof «aBTOPH3OBaH-
Hyto» Ouorpadmio. Ona npeanaraer
HaM TeN/IepOBCKUl BIr/Iaa Ha Bee cobbi-
THA, HAYHHAA CO BPEMEH XONIOAHOH BOH-
Hbl ¥ TOHKH BOODYXeHU! H KOHYas pas-
paboTkoll cTpaTeruueckodt o6oponHol
uuuuHaTHeel (COM). ABTOpPBI NLITAIOT-
cA OcTaBuThb 3a TeinepoM mnoclneaHee
C/IOBO B TAKHX CMOPHBIX BOMpocax, Kak
€ro NPeTEeH3HH HA MCKIICUMTENILHOE aB-
TOPCTBO Ha W3oOperenne BONOPOOHOH
6omOBBl, ero yTBEpKIOeHHEe O TOM, YTO
Coserckuii Coro3, a He CoeaHHEHHbIE
llTaTel nepebiM NMPOH3BEJ HCNLITAHHE
ponoponxo#t 6omObi, mocTaBifcMOl K
LesH, a TaKkxe no npobnemam saepHoOH
3uMbl U BezonacHocTH peakTopos. Cio-
Aa Ke OTHOCATCH M NpOo3By4aBlllie B
anpec Tennepa o6BHHEHHS B TOM, YTO
oH BBen B 3abnyxneHne aqMHHMCTpa-
umio PeliraHa OTHOCUTEJIbHO BO3MOX-
HOCTeH PeHTIeHOBCKOro jlasepa — K-
YeBoro 3neMeHTa B 0OopoHHTEeNnbHOM
CHCTEME, HMEeHYEeMOH 3Be3INHBIMH BOI-
HAMH.

B pacnopsxenue uccnenosaTtenet no-
ctynaetr Bce Oonblue paccekpeyeHHBIX
NOKYMEHTOB, Kacawommxca ponu Tenne-
pa Kak Yy4YeHOro-(pM3MKa H COBETHHKA
no sonpocam nonuatuxku. Onxako bram-
Bepr u INaHoc He NPOABNAOT HHTEPECA K
3THM MaTepHanam. B HX KHHre Mbl He
BCTPETHM HH OAHOM CCHUIKH Ha IOKY-
MEHTbI], CTaBLIMe JOCTOAHMEM obrecT-
BeHHOCTH Gnaronaps NpuHATHIO 3aKOHa
o ceobone urGopMalHH, B HACTHOCTH
Ha 6eceny Tennepa c corpyanukoMm ®EP
B 1952 r.

OCHOBHBIMM UCTOYHHKAMH IS 3TOTO
H3aHWA NOC/YXCHIIM BbILLIEAIAS B CBET
B 1976 r. Guorpagus Tennepa (bnam-
6epr Ob11 OIHKMM W3 €€ aBTOPOB), & Tak-
€ Sl HHTEPBBIO, B3ATHIX ¥ YYEHOrO B
koHue 70-x u B 80-x rr. BnambGeprom u
[MaHocom, mneuaTalwLIHMCA B raseTe
«BanTumop Can». ABTOpPbI BOCIOJB30-
BA/IMCh TaKKe 3afABJIEHHEM, KOTOpOe
Tennep nepenan B 1979 r. ceoemy opyry
Ixopmxy A. Kusopty, dusuxy u3 Jloc-
Anamoca, cTasilieMy COBETHHKOM Tipe-
3unenTa Pefirana no Hayke, H nepenmuc-
xoft mexay Tennepom u ancom Bete
(HoBeneBckHM naypeaToM, MNOYETHLIM
npodeccopom tusuku Kophennckoro
yHMBepcuTeTa), Kacawlueics COM.

3TH MaTepHanbl, 0IHAKO, NAKOT BeCh-
Ma NpoTHBOpPeuuBLIi nopTpet Tennepa.
BoT nepen HaMH YueHbIlf B Kpyry Kon-
ner, «yxacHsili pebGeHOK», KOTOpOMY
BCE 3TH rofibi MHOTO€ IPOoILAIOCch 3a ero
OPHMIMHA/IBHOCTh MBILUIEHHA. A BOT
Tennep-nonuTHK, Y€l cTpax nepen KOM-
MYHH3MOM H OEPXUMOCTE Haeel anep-
HOTrO BOOpYXeHHs B TeueHwe 40 ner
OnpeeNiaiy HanpasJieHHE ero NoJHTH-
yeckol meaTenbHOCTH. Bmecte ¢ Tem,
3HAKOMSACH ¢ 3THM nopTpeToM Tennepa,
NPUCIYLIMBAACH K €ro XOTA M HANOpH-
CThIM, HO YS3BHMBbIM apryMeHTaM B
CBONO 3ALUMTY, MHE Ka3ajaoch, 4TO A
CITBILIY ¥ HEYTO NPYTOe — ToJIOC HEeYHC-
ToH COBECTH.

Tennep c camoro Ha4ana BeICTYNAN 32
co3nanue BomoponHoit G6om6ei. Koraa
Pobept Onnexreiimep, Gyaywmit pyxo-
BOAHTENb, MaHX3TTEHCKOIO NMpPOeKTa, B
utone 1942 r. opranuusosan B Kanudop-
HHACKOM yHMBepcHTeTe B Bepkiu koH-
(hepeHLHIO MO peleHHIo BONPOCOB, CBS-
3aHHBIX C CO3[1aHKeM aTOMHOH 6oMbEI,
Tennepy yaanock NepeBecTH THCKYCCHIO
Ha oOcyxnenwe pa3paboTkH TepMo-
SNEPHOTrO OpPYXHSA.

Koraa B 1943 r. B Jloc-Anamoce Haya-
nucs paboThl MO cO3maHWIO AaTOMHOI
6omb6bl, Tennep onacancs OCTATbCH B
CTOpOHE, NOCKOJILKY OH HME/ POACTBEH-
HHUKOB B OKKYNIHDOBaHHOW rHT/epoOBLa-
mu Beurpuu. Ho Gnaropaps ycunusm
OnnenrefiMepa OH NOJIY4HIT pa3peLleH e
paboratek B Jloc-Anamoce, Tem He me-
Hee Tennep 0TKa3ajCA BO3rNABHTH
TPYNy Mo [POBENEHHIO AeTaNbHBIX pac-
4eTOB, HeOOXOAHMBIX ISt KOHCTPYHPO-
BaHus atoMHOR GomBel. Onnenrelimep
u bBere, pykoBOoaMTe/Ib OTHENEHHA,
BCKOpE COBCEM OTCTPaHH/IM €ro oT pa-
60Tbi Ha 3TOM 3Tane. B craTee, onybnn-
koBaHHOH B xypHane «Los Alamos
Science» B 1982 r. (oHa 6bina HanHcaHa
B 1954 r. W ocTaBanack 3acekpeyeHHOH B
Teuenue 28 net), Bere oTmMeuaer, YToO
«nocne osyx neynau Tennep Ovin ocBo-
6oxnen ot yuacTus B pabore no co3na-
HHIO B BOEHHOE Bpems aTomHol Gom-
BBin.

Ou nponomxkaer paborath Ham ocy-
LLIECTBIEHHEM TePMOsAIePHOH peakluH H
B anpene 1946 r. npuHKMaeT aKTHBHEH-
lle¢ y4acTHe B f0C-anaMocckolf Konde-
PEHLIHH, HA KOTOPOH OblIH NOABENEHbI
uToru uccnenosauuft no «Cynepy» (Tak
HWMeHOoBanack Bogopoaxas 6omba, noka
elile HAXONMBLUAACHA B CTAnHK pa3paboT-
ku). B xonue xondepenuun Tennep pac-
MPOCTPaHuN cpell cobpasiuxcs cBofi
NPOEKT OTYETAa, KOTOPbIH, MO MHEHHIO
OAHOTO M3 y4acTHHKOB, PoBepTa Cepbe-
pa — ou3uka u3z KanudopHuiickoro
yHuBepcuTeTa B bepknu, — npencras-
AN OeN0 Yepecyyp ONTHMHCTHHYECKH,
ecnu He uckaxkenHo. Cepbep oGpaTun Ha
3T0 BHMManHe Tennepa, ¥ BABOEM OHH
nepenucany OTHET, TaK YTO OH XOTH H
«OCTAJICA ONTHMHCTHYHBIM, HO He 110
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cMewuHoro». Kakoso ke Obino yausne-
uue Cepbepa, Korna TpH Mecslla CnycTH
OH HaTkHyncsa B 6GH6nuoTeke Ha ony6Onu-
KoBaHHbIft oTueT: Tennep BepHYJSCA K
CBOEMY MEPBOHAYANBHOMY BapHAHTY!

TybnuKaumus 3TOro 0TYeTa HMena aa-
nexo uaywme nocneacreus. OdHunans-
Hbie mpencraBuTend H3 BalluMHITOHA,
KOTOpBIE YXE O3HAKOMHIHChL C OTYe-
TOM, TIPHLIK B YXKac, KOrga BbifCHH-
nocsk, uro Knayc ®ykc, OOHH U3 y4acT-
HHKOB J10C-anaMocckoll KoHdepeHIHH
1946 r., Oblnm areHTOM HWHOCTPaHHOMN
pasBenkd. Bnpouem, Kak roBopaT ceron-
HA y4YeHble, MPHCYTCTBOBABIINE HA 3TOH
koHbepeHuyy, BpAA NIM TOrAa MPOM30-
Lwia yTeuka HHdopMaluH, npencTabiss-
wieil uHTepec ana Coeerckoro Coro3a.

Jlerom 1949 r., xorna CCCP BnepBbie
NpoM3Ben UcnbiTaHke aToOMHOM GoMOBI,
cenatop bpaith MakmaroH, npencena-
Tesib COBMECTHOTO KOMHTETa KOHFpec-
ca no aToMHON 3Heprux, Jlstouc LUTpa-
¥C, OIHH H3 NATH 4YNEHOB Komuccuu no
aTOMHOM 3HepruH, H BbICOKONOCTABIIEH-
Hble YyHHOBHUKH [lenTarona 6pocunuce
cobupaTh rosioca B MOANEPXKKY NPOEKTa
No CcO34aHHK BoaoponHo# GomObi.
B cBoeil 3aKy/nHCHON KaMNaHHH, [UTHB-
wiefics YyeTelpe Mecslid, OHH ONHPATHCh
Ha nosonasl Tennepa u Dpucra O. Jloy-
peuca, aupekTopa Pannaunonnoi nabo-
patopuH B BepkiH, 0 TOM, YTO MPOEKT
«Cynep» MoXeT ObITh BNOJIHE OCYLLECT-
BJIEH.

I'naBHbifl KOHCY/IbTATHBHBIH KOMH-
TeT (TKK) — rpynna aBTOPHTETHBIX
yueHbix npu KomHccuu no aTomHoit
IHEPrUH — NPHAEPKHBAJICA HHOTO MHE-
HuAa. Ha copemiannu B okTabpe 1949 r.
I'KK, Bosrnaensemsbifi Onnenreiime-
POM, €AHHOTNIACHO (BOCEMBIO rOJIOCaMM
M3 BOCEMH) MpPOroJiocOBan MNPOTHB
«ynapHoil nporpamMMei» [0 CO3AaHHIO
«Cynepa». Bnocnenocreun KoHcyabTta-
THBHBIH KOMHTET He pa3 obBuHANH B
TOM, YTO OH PYKOBOACTBOBAJICA CKOpee
MOpanbHbIMH COOOpaXeHHAMH B OTHO-
LLIEHHH BOMOPOAHOIO OpYXKHUS, ONHAKO
pellieHHe yYeHbIX B OCHOBHOM oOINpeaens-
J10Ch co0OpaXKeHHAMH NMPaKTHYECKOro Xa-
pakTepa. [lo ux MHeHHIO, B TO BpeM#A Be-
POATHOCTE YCTIELUHOIO OCYLUECTBIIEHHA
npoekTa «Cynep» Gbina He 6onee 50%.

Kpome Toro, unensl Komutera cum-
Tanyd 6e30TBeTCTBEHHLIMH NOObLIE MO-
MBITKH HCNIOMNL30BaTh H Be3 Toro ckya-
Hble 3anachkl Qe/IALLErOCA MaTepHana M
OTBJIEKATb dJH:IHKOB OT NporpamMmesl co-
3ganHd aToMHol 6omOBI nns ocyuecT-
BJIEHHA COMHMTENbHOro npoekta. OHu
TAaKXe OnacalnHchb, YTO HCNBITAHHA HO-
BOTO OpY»XHA npueenyTt Kk yteuxke B Co-
peTckuii Coro3 ueHHoll WHGOPMAaUHH,
4YTO MO3BoNMNO 6b1 eMy YCKOPDHTB OCy-
wecTBNieHHe cobcTBeHHON NporpaMMmal.
KpomMme Toro, o Mx MHEHHIO, OT CO31a-
HHA TEPMOSIEPHOIO OPYXHA BbIHIpan
6b1 CoBetckuit Coro3, NOCKONbKY B OT-

JIHYHE OT Hero Kpynkeie ropona s CIUA
COCPEN0TOYEHB! BIOAL ABYX Nobepesxuit
M notomy Bonee ya3BHMBI.

OTpHuaTeNnbHOE MHEHHE, BbICKa3aH-
Hoe KK, BbI3Bano HeaOyMEHHE ¥ MHO-
rHX YyueHsblX, paboraBmmx B Jloc-
AnamMoce, BKNIOYas IHPEKTOpa npoekTa
Hoppuca Bp3nbepu. Onpuako nocne
31 sauBaps 1950 r., koraa no OKOHYAHHH
3aKpbiThiX nebaToB npe3naeHT TpyMmaH
opHuHansHO 00BABHA 0 pewiennu CLIA
NMPHCTYNHTL K CO31aHHIO BOOOPOOHOMH
©omMOBbI, HX FHTY3Ha3M 3aMETHO BO3pPOC.
Bonpexu MHOrHM COBpEMeHHbIM nybIu-
KauuaM TpyMm3H NMOYTH HaBEPHAKA NPH-
HANT OKOHYaTe/lbHOe pelleHue elle [0
TOro, KaKk y3Hana o ToM, uTo Pykc nepe-
nan Coeerckomy Coro3y CBeN€HHN, Ka-
caroluMecs MaHX3TTeHcKoro MNpoeKTa H
Koudepenunn 1946 r. no sBonopoaHoil
6ombe. B mapTe xe 1950 r., korna Tpy-
M3H H31aJ1 BTOPY1O 4 Bosiee cTporyio au-
PEKTHBY OTHOCHTEJBHO BOOOPOOHON
OombbI, emy, HecomHeHHO, OBINO H3-
BecTHO 00 3THX dakTax.

OcTasanoch NHilb CKOHCTPYMPOBAaTh
6ombBy, a 310, Kak H npenckassiBan Kox-
Cy/IbTAaTHBHLIH KOMHMTET, 0Ka3anoch He
Tak-To npocto. B 1950 r. maTtemMaTHk
MONbCKOTO NpoHcXoxnenus CtaHucnas
VnaMm, pabGorasiuuii B Jloc-Anamoce,
COBMECTHO €O CBOMM konneroit Kopue-
nuycoM OBepeTToM oOHapyxun owub-
KM B pacuerax, caenaHHbix Tennepom B
1946 r. [anbHeillue HccrenoBaHus,
nposeaeHHbie Pepmu 4 Y namMom, 3acra-
BH/IH YYEHBIX YCOMHHTLCH B BO3MOXHO-
CTH OCYLUECTB/IEHUA TepMOsiaepHO# pe-
akuuy B neliTepud. Pe3aynbTaThl 3THX
HCCnenoBaHKil MOKa3anu, Kak coobiuan
B Mae 1952 r. Bere B nuceMe (paccekpe-
yeHHOM B Hione 1987 r.) uneny Komuc-
CHM no aToMHOM 3Heprud I'opaony du-
HY, 4TO «BCE HCXOOHbIE NMYHKTHI Npo-
rpamMmbi 1946 r. oxa3zandce OlKHGOYHbI-
MH».

B cBoeit craTee, onybnukoBaHHON B
KypHane «Los Alamos Science» B
1982 r., Bere nuwet: «To obcTosaTens-
CTBO, YTO Y namy npHiunock NpoaenaTsh
3TH pacyeThl, CBUACTENLCTBYET O TOM,
YTO NaH CO3aaHUA BOAOPOoaHOH Gombel
no «yaapHo# nporpaMMe», NpeIokKeH-
Ho#i Tennepom oceHbto 1949 r., Gbin
npexiaespemeHHbiM». [1o cnosam Bete,
¢u3ukd u3 Jloc-Anamoca oOBHHANM
Tennepa B TOM, 4TO OH «BTAHY nabo-
pPaTOPHIO, N1a H BCK CTPaHY, B COMHH-
TEJIBHYK NporpaMMy, OCHOBBLIBAsCh
JIHIIB HA pacyeTax, KOoTopblie (Kak OH
aomkeH Obin NpekpacHo NMOHHMATh) AB-
NAIMCE BecbMa HenonHbiMuy. Cepbep
XapaxkTepH3yeT CHTYauHo npome: «OHH
YYBCTBOBaJIH ceba onypaueHHbIMEY.

«Heotpasumsie» (Mo BbIpaXEHHIO
Bete) pe3yabTarthl, nojy4yeHHble Yia-
MOM, OKa3anuce ans Tennepa TaxensiM
ynapoM. XKena Ynama ®pancyasa Beno-
MHHAEeT, 4YTO ChAbiliana M3 cocenHel

KOMHaThl, Kak Tennep pa3npaxeHHo
TpeGoBan Bce HOBLIX H HOBBLIX [OKa3a-
TeNbCTB, NbiTafck HAHTH o1MOKH B pac-
yerax Vnama—3seperTa. CoBMecTHas
NMPOBEPKAa DPEWeHHA C/I0XHOW HayyHOH
ja1a4yH NpeBpaTHIIACh, N0 ee C/I0BaM, B
«OUTBY, MCNIO/THEHHYIO TTOMCTHHE TOMe-
poBCKMX cTpacteit». HMTak, B KOHLe
1950 r. cuTyauus cknaabiBanach Uis
Tennepa nanexko He Gnaronony4Has.

Onuako no MPOLUECTBHH HECKOJIBKHX
HeaeNb BCe  HMIMEHHNIOCh. Ynam,
NpoA0/XKaBIIKA PAa3MBILUIATE O ABYX-
CTYNEHYATOM S[lePHOM 3apsie, 3afaBHI
KaK-TO JKEHe 32 3aBTpaKkOM, HTO eMy
NpUULTa B FO/I0BY MOes, KOTOpas, BO3-
MOHO, BCE *e NO3BOJIHT Peasn3oBaTh
npoekt «Cynep». Wnesa coctosana B
TOM, yT0Obl BBI3BATH CHKATHE BOJopoa-
HOrO cepaeYHHKa C MOMOIILIO YAAPHBIX
BOJIH OT B3pbIBa ATOMHOTO «3anana»
BHYTpH 6oMOBl. Opancyasa Ynam, no-
MHS O He[JaBHEM HeroaosaHuH Tennepa,
MOCOBETOBANIA MYXY, NpeXae yem cTa-
BHTb B M3BECTHOCTH Tennepa, mpose-
PHTB, KaK OTHECYTCs K 3TOMH Hiaee co-
TpyoHHKH nabGopatopuu. Ilocne 3a-
BTpaka ¥ nam 3awen kK Kapcony Mapky,
rjiaBe TEOPeTHYECKOro OTAeNa, a 3aTeM
kx bpanGepn. INocnennuii cpasy xe oue-
HHJ1 3HAuYEHHE 3TOH MOeM H OTHpaBun
Ynama x Tennepy.

BeTpeTHNHCh OHH Ha ClenyroLUHi
nevb. Cnepsa armoctepa Obina He-
CKONIBKO HanpsxeHHo#, Ho Tennep
ObicTpo pasobpancs B npennoXKeHHAx
Vnama u Bckope no6aBun K HHM c0b6-
CTBEHHYIO MOEK: HCNONb3OBaTh [UIA
CKATHA CepIeYHHKAa He MeXaHWYecKoe
nasnenme, a wanyyenue., «B nocnenyro-
LLIME THHU A HECKOJIBKO Pa3 BHAEJICH ¢ -
BaploM, — MKCan BIIOCNENCTBHHA Y am,
— M MBI IO noaykacy obcyxnanu npob-
nemy. Sl HanHcasn 4epHOBOI BAPHAHT OT-
yeTa, 3aTeM Tennep BHeC KOoe-Kakue no-
NpaBkH, H BCKOPE COBMECTHBIH OTHET
6w11 roToB». 3TOT OTUET — «O rerepo-
KaTa/lMTH4YECKHX B3PbIBaX B THAPOIM-
HAMMYECKHX JIHH3aX M paaHaUMOHHBIX
3epKaiax», — 3aperHcTPHPOBaHHbLIN B
Jloc-anamocckoit nabopaTopuu 9 mapTa
1951 r., A0 cHX MOp OCTAaeTCs 3aceKkpe-
YEHHBIM.

bnambepr u TlaHoc 3HAKOMAT Hac c
HHON pepcuell 3THX cobwiTHI, NpHBOAA
ODLIKMPHYIO BBIAEPKKY H3 MOCNAaHHA,
npoaukToBanHoro Tennepom Kusopty
B 1979 r.:

«¥YnaMm npuiles Ko MHe M 3aABHN; « A
3Haw, kak coenate «Cynep». HyxHo
CKaThb MaTepuany.

«[da», — ckasan s.

«3aTem oH npoposkan: «MoxHo, Ha-
NPHMEP, HCNOJIb30BaATh ANEPHOE B3PbIB-
HO€ YCTPOHCTBO H MOMECTHTh €ro BO-
KPYI HECKO/IbKHX KOHTEHHepOB Tak,
4yTOBBI nonydyHnack KOHCTPYKLIHA, HaANo-
MHHAOLLIAA 3Be30Y, a 3aTEM HAINOJIHHTh
ux neirepuem. Torna npH B3pbiBe OHH
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MOABEPrHYTCH CXKaTHIO, H Bee cpaboTa-
eT».

«CT3H, — cKa3an #, — 370 npocTei-
wHit cnocob, H oH Mor 6wl nNonoHTH
HaM, HO y MEHR eCTh Hes Mnosnyuue,
CKHUMaTh HYXHO He MexaHuuecku.
CxaTHe N0/IKHO NPOMCXOAMTL 3a cYeT
u3nyuerua ! »

«3arem s npennoxun: «[laeaft A u3-
noxy obe 3TH WeH B cTaThe M KaXabii
H3 Hac NMOANHILET ¢e».

«Tenepb Bbl 3HaeTe, Kak Bce Obimon,
— 3asepiuaeT Tewiep cBoe nocnaHHe.
«Hnes npunanniexana He Ynamy, H He
¥Ynam HanMcan 3Ty cTaTbion.

lMocne 3toro pasrosopa Tennep
MPOCTO-HANPOCTO OTNMXHY/N Ynama B
CTOPOHY.

C Tex nop oHH NpakTHYECKH He obuia-
JIMCh Apyr ¢ apyromM. B 1979 r., oreeuasn
Ha sonpoc bnambepra u INanoca, npas-
[a JIH, 4TO Y nam Haluen BeIXOI U3 TYNH-
xa, Tennep orpesan: «Huyero Ynam He
Hatesn!»

Vnam Obln He eOHHCTBEHHOR MH-
weHbto 118 Hananok Tennepa. Ilo ero
mHeHuto, Bpanbepu u Bes Jloc-anamoc-
ckas nabopaTopHs He NPOABASIH A0IK-
HOTO 3HTY3HasMa B paipaboTke BoIO-
ponHo#t SomOwl. Kak nuwer Tennep B
cBoeM Memopanayme 1952 r., paccekpe-
YeHHOM [1Ba roaa Hasan, pabora B 3TOM
HanpasnenuH B Jloc-Anamoce npakTh-
YECKH He CABMHYJIACh C MECTA 3a NepHOI
¢ BecHbl 1946 no 1950 r.

Bocemoro despans 1950 r. (kak pa3
TOraa, Korga ¥nam Tpyauics Hal pac-
cueramu) Tennep otnpasunca B Ba-
WHHITOH K Mapuon boiiep, rnasHomy
ynpaensoiemy KoMHECCHH 110 aTOMHO#H
3Hepruu. CornacHo HeaaBHO OnyOnHKO-
BaHHbIM «[dneBHukam Iopaona duua»,
Tennep npennoxMa co3gaTbh HOBYIO na-
GopaTopHiO K nepesecTH BCIO paboTy no
npoekty 3 Jloc-Anamoca tyna. B Tor
e neHb wieH Komucenn Tpayce, coros-
HHk Tennepa, nocerun [AuHa u Buipa3un
cBOE HenoBonbeTBO Jloc-anamMocckoh
rpynno#i. M3 pasroBopa cTano fcHo,
YTO OH TaKXe MNONOKHTENBHO CMOTPHT
Ha co3/laHHe HOBOH nabopaTopHH.

[sa Mecsua cnycTs, Nocjae CHacH-
TEILHOTO «NepeoMa», NpoH3oenLIe-
ro B pabote, Tennep cobcTBEHHONHYHO
noceTHn JluHa. Kak BHAHO H3 THEBHHKO-
BbIX 3anHceit nocnenHero, Tennep no-
ApoOHO H3NOXHI eMy CBOM BIrnsAa Ha
xon paboTt 1o co3gaHH BomopoaHoH
GomMObl, HH pa3y He YNOMSHYB HMEHH
Vnama. Ipu 3TOM OH He 3abbin noxa-
nosatkcs Ha bpanbepu v naxe npurpo-
3Hn yXxonoM H3 nabopatopun. Cnenyio-
Leil oceHbr0, Korna bpanbep Ha3zHauun
Mapwanna Xonnoyasn (He TeOpeTHKa, a
HHXXeHepa) INaBoil nporpaMmMel Mo co-
30aHHIO BofoponHo# Oombei, Tennep
noKuHY/1 nabopaTopuio.

Ho Kk 3TOMY BpeMeHH OH HMEN Takylo
MOLLHYI0 noaaepxky B [lenTaroHe u B

COBMECTHOM KOMHTETE MO aTOMHON
JHEPrHH NpH KoHrpecce (Ho He B Komuc-
CHH 1o atoMHO# 3Hepruu M He B 'KK),
yTo BBC CUIA BEIneNnH/H €My CPEOCTBa
JUIA OPFaHH3allHH MCCEeNI0BATE/IBCKHX
pabot B Ynkaro. B mapte 1952 r. mu-
HHCTp OBopoHel Pobept A. JloyaTtT
noanepXan HAeK OTKPLITHA BTOPO
naboparopuu, H KoMuccHs no aroMHoil
3HEpPrHM Ob171a BBIHYXCHA NaTh HA 3TO
cBoe corsacHe. JleToM TOro e roaa
Tennep npu conelicteuu Jloypenca oc-
HoBan nabGopatopHio B JInBepMope
(mrr. Kanudopuus). U3secTHan kak Jlu-
BepMOpCKas HauuoHanbHas nabopato-
pus uM. JloypeHca, oHa ¢ Tex nop cny-
JKHT HaAeXHbIM H2Y4YHbIM NPHCTAHH-
wem Tennepy.

CpenH NpOTHBHHKOB CO31aHHA HOBOH
nabopatopuu 6win npencenatens N'KK
Onnenrefimep. Korna npesunent Tpy-
M3H pacCMaTpHBaJl BOMPOC O €ro no-
BTOPHOM Ha3Ha4Y€HHH Ha 3TOT MNOCT,
Tennepa nocernn corpynuik ®BP, ko-
TOPOro MHTepecoBana nHyHocTh On-
nexrefimepa.

W3 noHeceHHs 3TOrO COTPYAHHMKA OT
14 man 1952 r.: «Tennep yTBepKaaeT,
4YTO HHTEpEcymolee Hac JHUO 6buto
NPOTHBHHKOM CO3[aHHA BOAOPOOHOMH
6omb6b1 Hauuuas c¢ 1945 r., ¥ nonaraer,
uTO0 60Mmba Grina 6u1 roTOBA NO KpaliHed
Mepe roa Hasan, ec/ii 6nl He NPOTHBO-
nelicreue Onnenreiimepar. Tennep Tak-
JKe CKa3an, YTo, XOTH Y HErO HET 0Kala-
TENbCTB, eMY KaxeTcs, yTo Onnexreii-
M€p HacTpaMBajl y4eHbIX npoTHs pabo-
Tkl HaJA BonoponHoit 6om6oit, nobasus
BNPOYEM, YTO HE CHHTAET MOTHBBI, [IBH-
raswne OnneHreiMepoM, «NOAPbIBHbI-
mu». Cxopee, noscuun Tennep, Onnex-
refimep AeficTBOBA TAK H3 «TLLUEC/IABHA,
HE JeJjlaf MONYCTHTh BO3MOXHOCTH,
yTo paboTa Mo CO3NaHHIO BOAOPOAHOMN
6ombb1 BynmeT BbINONHEHa nyullle, 4YeM
pyKoBOOHMan WM paboTa no co3naHHo
aToOMHOMN 60M6bI, H OH ... CUHTAl, 4TO B
NONMHTHYECKOM OTHOLUEHHH BOAOPOI-
Has GoMGa HexenarensHa». Hakowen,
KaK ckalan Tennep, «caM OH TpeanpH-
HAn Gkl Bce BO3MOXHOE, 4T0ObI HHTEpE-
cyrolliee Hac HIO GbIO OTCTPAaHEHO OT
pabotel B 'KK».

HBee Hepmenu cnycts Tennep BHOBbL
BCTpeTH/IcA ¢ coTpyanukom ODBP.
K cBOMM npeXHHM BbICKa3biBaHHAM OH
nobaeun, 4To «B MonogocTH Onnexreit-
Mep Ob1N NoJBEPKEH HEKOTOPBIM (hH3K-
YECKHM M/ OYLIEBHbIM paccTpoiicT-
BaM, KOTOpble, BO3MOXHO, NOCTOAHHO
BJIHAIH Ha Hero. K ToMy e OH XoTen
NOCTHTHYTh B HayKe OY€Hb MHOTOrO H
CO3HAET, YTO HE CTAJl TEM BE/THKHM (H-
3HKOM, KakMMm Meurtan cratb». [loa-
YEPKHYB, YTO OH BOBce He cuHTaeT On-
nexreiiMepa «HenoANIbHBIMY, Tennep
BhIpa3n/ noxkenauue, 4rTobnl o6 3Tof
Decene He cTano M3BECTHO €ro Kosuie-
ram, MOCKOMBKY 3TO TNMOCTABHT €ro B

89

OYEHb HEJIOBKOE MOJIOKEHHE H HaHeceT
yiuepd ero aBTOPHTETY KaK PYKOBOIM-
TEAK0 NPOrpaMMel 10 CO3AaHHIO BOIO-
poaHoit 6omO6bI.

INpencrasurens ®BP npexpacHo no-
HHMMaJ, 0 4eM HaeT peub. B koHue Gece-
Nkl OH 3anuckiBaeT: «[Iporpamme Oyner
HaHECeH 3HauYMTENbHBbIA yuwiepd, ecnH
Tennepy npupoeTca nNopBaTh CBOM CBA-
3u». OBP Tak TmarenbHO XpaHHIO B
ceKpeTe 3anuch 3Toi 6ecesibl, Y4TO HHKTO
U3 npexHHX Koanmer Tennepa, BKIKOUas
BeTte, KOTOPOMY # NOKa3ana 3Ty 3anuch
B 1986 r., coBepilieHHO HHYETrO He 3HAJH
06 3Toi Gecene. OnHako B benblit nom
3anuck Oecenw! Owbina orocnana. Heus-
BECTHO, NpoYen JIH ee TPYM3H, HO OH He
Ha3zHayun OnnexrefiMepa NMOBTOPHO Ha
noct npeaceaarensa N'KK.

K 3Tomy Bpemenn y Onnexreiimepa
Osinu npobnemsl nocepne3xee. Inoxa
MakkapTH3iMa Gbljia B camoM pasrape, H
OH HEMHHYEMO «II0NAal Ha 3aMETKY» H3-
3a NPOTHBONEHCTBHA CO3NAHKIO BTOPO
nabopaTopHH H «yaapHoit nporpamme»;
KPOME TOT0, ¥ Hero ObiIH pa3HOT/IacHs ¢
BBC u no apyraM BonpocaMm. Henpust-
HOCTH €MY rPO3HJIH ELLE H MOTOMY, 4YTO
B 30—40-e rr. oH obwanca ¢ NOALMH,
KOTOpbIE NPHAEPKHUBAIIUCH JIEBLIX B3I /s~
nos. IMocne 3akpbiTOrO CNYLIAHKA, YCT-
POEHHOTO N0 PacnOPRKEHHIO NPe3HICH-
Ta Hyalita S#izenxayspa B 1954 r., On-
nedrefiMep GbLT CHAT CO BCEX NOCTOB,
CBA3AHHLIX C MPOBEAECHHEM CEKPETHBIX
paboT, H eMy nepecTana npHHALJIEKATh
pONb rABHOrO COBETHHKA MO HAYKE.

B rnase, o3arnasnexiHoi «[Tpuckop6-
HbIlt gonry, bnambepr u INanoc neiTa-
FOTCH BbITOpOAKTD Teniepa B HCTOPHH ©
nenoMm OnneHrefiMepa, NoaYepKHBas,
4yTO OH ¢ BonbluoH HeOXOTON cornacu-
CA cTaTh cBHAETeNneM obBuHeHus. Cyns
no Bcemy, Tennmep melicTBHTeNbHO na-
BaJl CBHAETE/IbCKHE TIOKA3AHHA € TsKe-
NbIM CepAleM H B Halexzae, YTO OHH
(kaKk M MOKa3aHHs APYrHX cBHIeTeneil)
ocTaHyTcH B Taltne. Ha sonpoc o6enul-
Tens, cuutaer KM oH Onnenrefimepa He-
noAnbHbIM, Tennep orseTHn: « A He Xo-
4y, 4TOOBI MOH NOKa3aHHA HABOAWIIH HA
ITY MBICTIbY.

Opnxako oH nobasun, 4TO 4acTo aei-
crBus OnnenreiiMepa Kajanuck eMmy
«OYEHB TPYAHBIMH /I8 NOHUMAHUA ...
3anyTaHHbIMH ... H HEACHbLIMH. MHe Xxo-
TeNoCh, YTOObI PpELUEHHEM XH3HEHHO
BAXKHBIX JUIA CTPaHbl 3a/a4y PYKOBOIHN
YeslIOBEK, KOTOPOro s Mor Onl nyyiue no-
HHMAaTb H KOTOPOMY f, C/IEI0BATENLHO,
mor 6b1 Gonbue goBepATEY. «JIHUHO A
yyBcTBOBan 6n1 cebsn Gonee ysBepeHHO,
ecnu OBl nena, npeacTaBAAIOLIME HHTE-
pec nnf obliecTBa, HAXOOHIHCH B OpY-
rux pykax», — 3akmounn Tennep.

Iea Mmecsua cnycTd, KOrAa NpaBH-
TE/IbCTBO HAPYLUHNO cBoe obelnaHue u
onyOnHKOBAaNO MaTepHallbl CnyllaHHH,
Tennep cran napueft cpeaH CBOMX
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30eapo Teanep e kpyey cembu (fomo 1953 2).

Konner-yueHsix. I'locne 3Toro HekoTo-
pPbié M3 HHX HE pPa3roBapHBAJIH C HHM B
TeyeHHe MHOrux net. OaHako noka3za-
uua Tennepa Gbinu NHIUL Mano#l TONH-
Kol TOro Bpena, KOTopkii oH Hanec On-
nedreiimepy. Ha cnywauuax no neny
3TOro ydeHoro obBHHEHHE HCNONbL30Ba-
no Bbinepku u3 6ecen Tennepa ¢ co-
TpyauukoM @®BP, cocrosBumkxcs B
1952 r. Y3 cemu cBHaeTenel, NOMHMO
Tennepa naBaBLUHX NOKa3aHHA NPOTHB
Onnenrelimepa, Yuneam Jl. bopnen n
Haeua T. I'purrc, ObiBluME HayuHBIA
koHcynbTauT BBC, Gblnn 6nu3kH k Ten-
nepy, a eue Tpoe — Jlyuc AnsBapec,
Kennet IMutuep v Yaunen Jlarumep —
103e [PHIHAIH, YTO B OCHOBE HX 110Ka-
3aHHil JiexanH CBENEHHA, NOJy4eHHbIe
HmH ot Tennepa.

HenasHo paccekpeyeHHble MHCbMa H
MaMATHBbIE 3ANHCKH CBHIETENbCTBYIOT,
yto Tennep HeomHokpaTHO obcyxnan
BO3MOXKHBIE NMODYOHTE/NLHLIE MOTHBLI
OnnenreiimMepa ¢ BopaeHoM, ube NHChL-
Mo B PBP, B KOTOPOM roBOpHIOCE, YTO
«PoBept Onmnenreiimep, Haubonee Be-
POATHO, fiBNAeTcH areHToM COBETCKOro
Coro3ay, NOCNYXKHI0 TOMYKOM K NpPOBe-
OEHHIO BbIIIEYNOMAHYTHIX CHyLUIaHHHA.
Tennep menHacs CBOHMH Mpeanonoxe-
HHAMH H co lllTpaycom, npencenarenem
KOMHCCHH 1O aTOMHON 3HEPrHH, “bH
PEKOMEHIALHH BO MHOTOM NOBJIHAMIH HA
peakiiHio npe3uacHTa Jii3eHXayspa Ha
nuceMo Bopnena. ¥V kaxnoro ui Tpoux
— Tennepa, Bopnexa u lllTpayca — 6bi-
JIH CBOH OCHOBaHHMA AN HENPHAIHH K
OnnexrefiMepy, H Ha NPOTHXKEHHH pAaa
NeT OHM Pa3XKMrasH Apyr B Apyre noao-
3IpeHHA OTHOCHTENBHO HETO.

B nocnenytowne roas Tennep, Ka3a-
nock B6bl, 3abbin 0 cBoeil Becene c co-
TpyanHukom ®BP B 1952 r. Onnako 310
He Tak: 19 uiona 1977 r., npensuas, Yto

3akon o cBobone HMHbOPMaUHH CKOpO
CHeNaeT rocyNapCTBEHHbIE HOKYMEHTDI
NOCTOAHHEM OOIIECTBEHHOCTH, OH 00-
pauiaercs 8B ®BP ¢ npocsbolt nmath
pPa3bACHEHHNA, YTO yKa3aHHas Gecena co-
cTosnack no HHHuHaTHee ®BP, a Takke
M0 BO3MOXHOCTH BbIYEDKHYTh H3 JOKY-
MEHTOB €ro MnpelsoKeHHe O BbIBOIE
NNpoeKTa MNo0 CO3AaHHK BOOOpPOOHON
60om6e1 H3-non kouTpons FKK unu xe
MOACHHTL, YTO 3TO NPeUIOKEHHE CIey-
€T paccMaTpHBaTh B HHOM KOHTEKCTE.

Cyns no BcemMy, aBTOpPbl KHHIH HHUYEro
He 3HaloT o H6ecene Tennepa ¢ cOTpynHU-
koM DBP B 1952 r., NnOCKONBKY OHH YT-
BepxnarT, uto «Tennep He ydacTBOBAN
B MHOrosieTHeM pa3bupaTenbcTBe no
neny OnnexreiiMepa» H 4TO «I0 CNyILa-
HHA €ro HHKOTAa He CNpAalIHBaH No Nno-
BOOY JIOANIBHOCTH» 3TOT0 YYEHOrOo.
KHHra coiep>XHT H ApYrHe HeTOHHOCTH.
BOT nHilb HEKOTOPbIE W3 HHX:

— B Jloc-AnamMoce cOCENOM CBEpXY,
KoTopoMmy my3uuuposanue Tesfmepa Ha
tdhoprenHaHo He AABANO CNATL MO HOYAM,
6b1n1 He Ienpu [depynbg CMHT (BO BpeMsi
BoltHBI OH paboran B [NpuxcToxe), a Cu-
pun C. CMHT ¢ XeHoll AnHcoli.

— ABTOpbI NOBTOPAIT YTBEPKAEHHE
Tennepa o ToM, 4TO TeOpeTHYECKAA pa-
6ora no coznauuro BogoponHo 6omObI
MOYTH He Benack Mexny 1946 u 1949 rr.,
nobaenss, 4TO «co3nanue 6o0MOBI CHITb-
HO 3aMeUTHIIOCh H3-3a 6eCIOBOPOTHONO
pewenus [Nanca bere He yuacTBOBaTH B
pa3pabotke». Hanucauuslii Mapkom
(rnasoit Teoperuueckoro oraena) s 1954
u onybnukopanublit B 1974 r. « KpaTkuii
OTYeT O TeopeTHYecKol paboTte no co-
3NAHHIO TEPMOANEPHOTO OpYyXHsA B Jloc-
Anamoce, 1946—1950 rr.», war 3a wa-
roM 3HAaKOMHT Hac ¢ XxonoM paboT Han
«CynepoM» B Te rofbi, OTMeYas H Cy-
uiecTBeHHYO ponb Tennepa. Mapk nu-

weT, uTo ¢ 1946 no 1951 r. bere ka-
nelf ron npHedxan B Jloc-Anamoc KoH-
CYyNbTHPOBaTh YY4EHBIX, 3aHATLIX pa3pa-
OoTKOif KaK aTOMHOro, Tak H TEpMO-
ANEepHOro OpyXHusA, a B 1952 u 1953 rr.
nposen 3meck B oOwel cHoXHOCTH
ONMHHAALATH MecALeB, paboTas Han Bo-
noponHoit Gomboft.

— Y710 KacaeTcs Opyroro yrBepxie-
Huf Tennepa, cornacHo KOTOpPOMY BO-
noponHas 6omba 6bina 6w HcnbiTaHa
paHblue, ecnH Obl HE MeaTHTENEHOCTD
yuenbix B Jloc-AnamMoce, Mapk noka3bi-
BaeT, YTO CMIOXKHBIE pacyeThi, HeoOXo-
OMMBbIe [ NPOBEPKH HaeH Yna-
ma—Tennepa, HHKaKk He MOINH ObiThb
BbINOJHEHbl PaHblile H3-332 OTCYTCTBHA
NOCTATOYHO MOLUHONA BLIYHCIHTENLHOR
TexHukH. Co3faeTcs BrieyaTsieHHe, YTo
bnambepry 1 [TaHocy HUYEro He H3BECT-
HOo 06 3Toil craTee Mapka.

— AsBTOpul nHwyT, uyTo Tennep or-
MpaBuJl CBOK) 3JHAMEHHTYIO TellerpaMmmy
«¥ Hac manbuHK!», O3HAYABLIYIO YC-
NEWHOe HCNbITaHHE BONOPOAHOH Gom-
bbi, v3 DHuBeToKa B Mae 1951 r. Ha ca-
MOM jiene, TenerpamMma Obinia nocnaua
u3 Bepxnu B HosGpe 1952 r.

— bBbnambepr u IMadoc yTBepknaioT
Benen 3a TennepoMm, UTO PYCCKHE NpoBe-
NI nepBO€ HWCNbLITARWE BOAOPOMHOMH
OomObI, nocTaensemMoil K LeNK, B aBryc-
Te 1953 r., NOoYTH Ha FO/l paHbllE AMEpPH-
kaHueB. Onnako Iepbepr ®. Hopk B
cBoelt onybnukoBanHoil B 1976 1. Kuure:
«CoBerHukn: Onnexreiimep, Tennep u
Cynepbombar, a Taxxe A./l. Caxapos B
asTobHorpaduH, Beillenumel B CBET B
3TOM rony, coobiatoT, yTo CoBeTcKHi
Co103 MCBLITAN CBOK MEPBYIO BOAOPOA-
Hyro 6om6y B HOsGpe 1955 r., yepes non-
Topa roga nocne CoenuHeHHsbix LlTa-
TOB. .

— B KHHre roBOpPHTCA O TOM, YTO B
okTabpe 1987 r. Caxapop skobbl «nyb-
NHYHO npH3Hany pkaan Knayca ®ykca B
COBETCKYH) NpOrpaMMy M0 CO3AaHHIO
ATOMHOr0 H BONOPOAHOIO OPYXHA.
AmepHkaHLbl, Xopowo 3HaBwuKe Caxa-
pOBa, CBHAETENLCTBYIOT, YTO OH HHKOT-
I1a 3TOro0 He NPH3HABAN H BOOOILLE HHKOT -
na ny6nuyHo He ynoMMHan Hms Dykca.

HecMoOTpA Ha BCce CBOM HETOYHOCTH,
KHHTA MMEET OIHO Ba)HO€ [OCTOHH-
CTBO: B Heil BecbMa *MBO Nnepenak obpai
Tennepa, yenoBeka, BEMHO YTO-TO AOKa-
3bIBaOILIEr0, MPH3IHAIOLIErO KL CBOKO
TOYKY 3PEHHA ¥ BCErla HACTaNBAIOLLETO,
4YTO BO BCEX CMOPax, KOTOPbIMH HaNo-
HeHa ero Kapbepa, npas 6Ll HMEHHO OH,
a He ero onnoHeHThl. INockonbky Ten-
nep o cHx nop ybexneH, uto «Mmne-
pHf 3n1a» — 3T0 abCoNOTHOE 310 H YTO
fflepHOE OpYXKHE HeoOXomumo, KHMra,
pHCYIOLLIAA €ro pealibHbli NOPTPET,
NOMXHa  3aTpardBaTh  BenWuailiue
npobnembl Hawero BpeMeHH. M Takas
KHHra €lle He HanucaHa.
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CmepmHan Ka3Hb

OPTYTAJIUA ormennnaee B 1976 1.,

Nauus — B 1978, Hukaparya u
Hopeerua — B 1979, ®panuns — B 1981,
Hunepnaunwl — B 1982, ABCTpasius — B
1985, ®dununnuust w1 TOP — B 1987,
KambBomxa, Hosas 3enannmsa u Pymbi-
HHA — B 1989, Hamubus — B 1990.
Tennenuns oyeBHaHA: Bee Donbllee YHC-
J10 HalHH NPHXOMMT K BLIBOY, 4TO BbIC-
1as Mepa Haka3aHHA HENPaBOMEPHA.

CoenuHennble lllTaThl — egHHCTBEH-
Has CTpaHa CpedH 3anaJHbLIX AeMOKpa-
THH — HTHOPHPYIOT 3TY TEHAEHUHIO.
HefictBuTenbHo, korna B 1976 r. Bep-
XOBHbIfl cyn OTMeRHI AECATHNAETHHH
MOpaTopHil Ha HCNONHEHHE CMEPTHBLIX
MNPUIOBOPOB, aMEePHKaHLbl BOCNIPHHAIIH
ITO ¢ MCTHTE/ILHBLIM HTY3Ha3MoMm. He-
[aBHHE ONpochbl MOKa3anH, YTO OKOJIO
75% HaceneHHA NOAEPKHUBAET BBICIIYIO
Mepy HakalaHH#f, Torna kak B 1972 r. ata
nons cocraenana 57%.

He yauBHTeNILHO NO3TOMY, YTO NOTH-
THKH CTPEMATCA MEpeLIeroaTe ApPYr
Opyra B CBOHX apryMeHTax B MOJib3y
cMepTHON Ka3Hu. Tpuaouate 1ECTb
INTATOB YK€ YTBEpPOH/IH CMEPTHYIO
Ka3Hb H Mo KpaliHell Mepe e111e B ABYX —
Huio-Mopke u Ansicke — pacTeT ABH-
YKEHHE 32 NPUCOEIMHEHHE K ITOMY BO/ib-
wuHcrsey. C 1976 r. no KoHeil Mas 3Toro
roga B pasHbIX wWITAaTax KalHeHb! Ha
NEKTPHYECKOM CTYyJse, B rasoBoft kame-
pe, CMEpPTOHOCHON HHBEKLHEH HITH pac-
crpensnbl 128 3aknroueHHbix; Gonee

2300 cMepTHHKOB 0XHOAKT nonobHoil
y4acTH. 3aKOHOOATENH B OTIeNbHBIX
wTaTax H Ha GenepasbHOM YpOBHe
NPefOXKHIH MHOrO 3aKOHOB MO OCYy-
LLIECTB/IEHHIO Ka3HH H pacllHpeHHio cte-
pbi ee NnpuMeHeHus: Haubonee nonynsp-

Has MHLLIEHb — pacnpocTpaHeHHe Hap-,

KOTHKOB.

Kakum uensam cnyxut kazue? [lo
MHEHHIO TAKHX OpraHH3aumii, kak Mex-
OyHaponHas aMHUCTHA, AMepHKaHCKHRA
co03 rpaxpaHckux csobon (ACLU),
@oHA 3aKOHHON 3amMTLl B 00pa3oBa-
HHA — HHKakuM. “JIrooM, KOHeYHo, Ha-
nyraHbl ¥ pa3rHeBaHbl }KeCTOKHMH [pe-
CTYMJIEHHAMH B Hallel cTpaHe, — roBo-
put lespu WBapuwknea w3 ACLU, —
Ho cMmepTHan Ka3Hb — He pelieHHe BO-
npoca”.

Hccnenosanusa, KOTOpbIE B Te4YeHHe
CTa ¢ JIHIIHKM et npoBoastca B CLIA
M OpYrHX ctpaHax, rosoput [lIBapu-
LUM/IbI, HE J0Ka3biBAKOT, YTO BbICLIAN
Mepa Haka3aHus cnocobCcTByeT yMeHb-
LUICHHIO KOJTHYecTBa YOMACTB M ApYrHX
WECTOKHX mnpectynnenuii. Hanportus,
uccnenoBanus Yunsama Boyepca, KpH-
MuHonora 3 Cepepo-BocTo4yHoro yHu-
BEPCHTETA, 3aCTaBARIOT NPEMNONOKHTD,
YTO TMpHMEeHeHHe KajHH MOJKET MpPHBO-
IHMTh B 0BpaTHOMY 30(dexTy. AHATHIHPYA
uacToTy youiters B wt. Huto-Mopk ¢ 1907
no 1963 r., Boyepc 0GHapy»xu, 4TO YHCNO
yOuiicTs Bo3pacTano Ha uMdpy B cpenHeM
HECKONbKO Bosibiliy#O, 4eM [Ba, B MECALIbI,
crefylolle 3a HCMOJHEHHEM TMPHIOBO-
poB. OH nonaraer, 4TO Ka3HH, BMECTO TO-

ro, yTobsl npenoTBpalllaTh AKThl HACH-
JIHsA, MMPOBOLIMPYIOT MX, “OXecTouan” Ha-
celleHHe.

Koneuno, ecnu yOwuifily Ka3HHThb, OH
Bonblue HUKOro W HHKorna He yowet. Ho
HACKONBKO OMNaceH Y4eJiOBeK, OTOLIBLLMI
cpok 3a ybuitcteo? [lo HabnroneHusm
tdhunocoda Xuioro Beno u3 YuusBepcuTe-
Ta Tarca, ornacka, KOTopyo npHobpe-
T@eT MNOBTOPHOE NPECTYIUIEHHE OCBO-
DoxneHHOro Hi 3aKk/iodeHHst yOHiubI B
OOHOM H3 |2-TH WITATOB, rae CMepTHas
Ka3Hb HEe NPHMEHAETCH, CO3[IaeT BneyaT-
JIEHHe, YTO TaKHe PeuMIHBbl ODBIYHBI.
Ha camom xe nene, rosoput beno, npo-
LEHT PELHIHBHCTOB cpenH yOuiii HuXe,
yeM cpelH OPYITHX THMOB YroOJIOBHBIX
MPECTYNHHKOB: W3 2646 ybuiiu, Bhien-
LWHX W3 THOpbeMbI ¢ 1900 no 1976 r, npu-
3HaHbl BHHOBHLIMH B TMOBTOPHOM YOHIi-
crBe 16. Jlioam, paHee cOBepluaBilHe
OpYrHe NpecTyiulenus, yousanu ropasio
yatle.

Ecnu oOluecTBO pelaeT NoMHOCThLIO
H36aBHTBCA OT PElIMIMBH3IMA, YKa3blBa-
et Beno, oHO Bcerga MoXeT OrpaHHYHTh
NOCpOYHOE OcBODOXKIACHHE WM 3anpe-
THTbH ero B bonsiuem YHcne cnyyaes. Bo-
MpPeKH YCTAHOBHBLUEMYCA MHEHHMIO, No-
AKH3HEHHOC 3aK/IHOYEeHHE NpEecTYNHHKa
CTOMT LUTATY AelleBne, YeM CMepPTHbIH
npurosop, yreepxuaaer Pobepr Cnan-
renbepr, aaBOKaT, Bo3rnaenaroumii bo-
CTOHCKHI NpOEeKT HpHIAHYEeCKOH nmomMo-
wH. MWccnenopanusi, NpoBefeHHblE B
wrarax Kausac, Heto-Mopk u ®nopu-
na, mokasanH, ropoput CnaHreHGepr,
4yTO WTatkl TpaTaT or 1,6 no 3,2 maH.
N[O, HA TO, YTOOLI BLIHECTH H MpHBE-
CTH B HCTOJIHEHHE CMeP THBII NPHIOBOP;

CMEPTHAA KA3Hb B CWA, 1976 — man 1990: 128 cnyvaes 8 13 wrarax
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Aaxie ec/lH colepKaTh YelOBeKa B 3a-
knroueHnH Gonee cTa ner, cymma Gyner
MEHbLLE.

I'naBublit  ¢akTOp, nNOBbILLAKOLLIKA
“CTOMMOCTL” BbiCLuelf Mepbl Hakala-
HHA, — ITO MpoLecc annenfAiliH, KOTo-
phiif ¥ IPHroBOPEeHHbLIX K CMEPTHOMH Ka3-
HH ¢ 1976 I. B cpeiHeM THHYJICA BOCEMb
neT. 3akoHoNATEeNH HaMepeBalTCH
YCKOPHTbL 3TOT mnpouecc. BepxopHbiit
Cyl OFpaHHYH/] BO3MOXKHOCTH MONauH
annengulil No aenaM €O CMEPTHBIMH
NPHroBOpaMH Ha YPOBHE LUTATOB, a4 B
Mae npencenatens BepxoBHoro cyna
Yunswam PeHKYHCT BbICKa3a/cs B OJb3Y
TaKHX OrpaHHyeHuit U Ha denepanbHOM
ypoBHe. KoHrpecc paccMatpuBaeT [iBa
3AKOHONPOEKTa, KacalollHecs TakHX
orpaHuyeHHi.

Onuako aaxe Haubonee pelIHTENb-
HbIE M3 NPEANOXKEHHbIX Mep N0 OrpaHH-
YEHHIO annensuMil COKPaTAT BPEMH,
npoxonsiluee OT BbIHECEHHA MPHIoBopa
10 ero HCnoJHeHHs, camoe Gonbllee Ha
nsarona, cuutaet Cnanrenbepr. OH no-
naraeTt, YTO 3TH MePbl MOT'YT [1aXe yBe-
JIHYMHMTE 3aTpaThl, MOCKONLKY Oyner Tpa-
TUThCA Bonblue neHer Ha Gonee ckpymy-
Ne3Hoe nepBOHayanLHoe cynebHoe pa3-
OupaTenbcTBO, 4TOOBLI YMEHBLILHWTL Be-
POATHOCTE nepecMoTpa aena. OrpaHs-
YEHHe annenauHii MOXKeT TakKe yBe/H-
YHTh BEPOATHOCTL CyNeOHLIX OLUH-
6ok — ka3Heil HeBHHHbIX m1oaei. 3a no-
cnennue 1B net no kpaiiHelt mepe 27 ve-
JIOBEK, [NPHrOBOPEHHBIX K CMEPTH, ObITH
3aT€M NPH3IHAHBI HEBHHOBHBIMH BBIC-
LUKWMH cynebHbIMH HHCTaHUMAMA. Heko-
TOpPBIE H3 ITHX NEPECMOTPOB OKa3a/THCh
BO3MOXKHbIMH Onaronaps pasHoro poaa
HeoxHaaHHocTAM. HeBuHoBHOCTE P3H-
nana Anamca, ocBoOOXKIAEHHOTO B Npo-
oM roay nocie 12 net npebGbiBaHHA B
Kamepe CMepTHHKOB B Texace, — ero
OCYIHNH 3a yOuiicTBO nonxueNckoro —
ObIna mpH3HaHA TOJNLKO NOTOMY, YTO
ero Ae/IOM 3aMHTEPEeCOBAJICA OMH Oef-
Tenk KuHO, He Bcem Tak mnoseano.
C 1900 nmo 1985 r. 23 amepukaHua 6binu
Ka3HeHbl 3a MNPECTYIUIEHHN, KOTOPHIX
OHH He COBepLuUasiH, DTH NaHHbIE coaep-
*atcsa B oTuete 1987 r., nomellleHHOM B
“Stanford Law Review”.

[NpoTHBHHKE CMEPTHON Ka3HH Hale-
FOTCA, 4TO 3TH (hakThl NOBIHAKOT Ha 00-
1IecTBEHHOE MHeHHe. Bo BcakoMm cniyuae,
NpH Tex onpocax o6LuecTBEHHOTO MHe-
HHS, FO€ OnpallMBaeMbllf MOXET Bbi-
OpaTh AnA npecTyNHHKA Ka3Hb MM NO-
JKU3HEHHOE 3aKIroueHHe Ded lWAaHCOB Ha
ocBoB0XKAEHHE, NMPOLEHT roNOCOB 3a
CMEPTHYIO Ka3Hb cHHxaeTcs oT 75 no 50
M MeHee. ITa [0JIA NafaeT eLle HHxKe —
1o 30%, ec/iH B YCIOBHA BBOAHTCH NieHe-
*KHbllt wTpad, B3ibICKHBaeMbldl ¢ npe-
CTYITHHKA B NMO/b3Y CEMbH €I0 KEPTBhI.

INpoTuBHHKK BbicLliell Mepbl Hakala-
HHA CO3HANOT, ONHAKO, YTO HHCIO Ka3-
Heit B Gnimikaiillive HeCKO/BKO JIET, Bepo-

ATHO, PE3KO BO3PAcTeT, TMOTOMY 4TO
MHOTWM TIPHrOBOpeHHBbIM Bobllie HEKY-
[a NonasaTth annensuHn. “Mbl Heyepna-
7TH OCHOBHbIE KOHCTHTYLHOHHBIE BO3-
MOXHOCTH”, — roBopuT lBapuumnsn
u3 ACLU.

[auHbie N0 BAMSHHIO PacoBoro ak-
TOpa Ha BbIHECEHHE CMePTHEIX PHTOBO-
POB NOMOTJ/TH B KoHLe 60-x 1 Hayane 70-x
ronoB CKIOHHTH BepxoBHbIH cya npo-
THB Bbiciiiell Mepb! Hakazauus. Hosble
WCC/ieOBaHHA TMoKa’lanM, 4YTO paca
XKepTBbl — 3T0 Haubosee 3HAYMTEND-
HbIl dakTOp B cTaTHCTHKE: 84 % yOuiin,
Ka3HeHHbIX ¢ 1976 r., ybunu Oenoro,
TOTN2 KaK MofoBHHA XepTB yOuilcTs B
CUIA — uepHsie. B 3TOT nepHoa HH

onuH Denwiil He Obin ka3HeH 3a yOuiicTBO

Herpa.

TpH roga Ha3zan pacoBklif BONPOC BO3-
HHK CHOBa, Koraa Bepxoessi#i cyn pac-
CMaTpHBan cMmepTHbI# npuroeop Yop-
peHy Makknecku — Herpy, 0OBHHABLLIC-
mycs B yOuiicTee Benoro odulepa nosiu-
uum B wr, xopaxus. eun banayce,
npodeccop IOPHCNPYASHIIHH H3 YHHBED-
cHTeTa WT. AfloBa, NpoBen Hccnenosa-
HHE, MoKa3asiuee, Y10 B JIXOpPIKHH
yOuiiuam GenblX cMepTHBIR NPHIOBOP
BbIHOCHNICA B 4,3 pa3a valle, 4eM TeM,
KTO NMpPH TakKHX Xe 0OCTOATENLCTBAaX
y6uBan uepHbix. Cya He paccMaTpHBan
BONPOCA O CHCTEMATHYHOCTH SIBJICHMI,
oGHapyxeHHb1x bannycom, HO nocTaHo-
BHJ1, UTO A/IS OTMEHEI NPUIOBOpa 3aLllK-
Ta A0/HKHA B KaXKIA0M KOHKPETHOM CI1y-
yae N0Ka3aTh HATUYHE PACOBON NHCKPH-
MHHAIIHH.

BepxoBHbI# cyn TakKe pa3pelins Ka3-
HHTh YMCTBEHHO OTCTA/IbIX K TEX, KOMY
B MOMEHT COBEpIUEHHS MNPEeCcTYyIIeHHA
Bbino menbise 18 ner. Bonee 75%
3aK/THOYEHHBIX-CMEPTHHKOB OTHOCATCH
¥y 3TUM OBYM KaTeropHaM, H 110 KpaiiHeit
MEpE YeTBEPO M3 HHX 3a MocleaHHe ne-
CATH JfleT Oblin Ka3ueHbl. [Mocneasum 13
HHX 66111 d3nToH [NpeaxeH, yMCTBEHHO
OTCTANLIN YEpHOKOXHI, KaIHEHHBIN Ha
INEKTPHYECKOM cTyne B wiT. Jiyvuiuauna
18 mas c. r.3aT0, uTO BBO3pacte 17 net
3acTpenun nonuuefickoro. CornacHo
naHHbiM MexxnyHaponHoli aMHHCTHH,
TONLKO B YeThipex cTpaHax — baHrna-
new, bap6anoce, Mpane u Mpaxe B no-
cnelHee NECATHIIETHE Ka3HHIH Masno-
JIETHHX NMPECTYNHHKOB,

Kpome lNpenxena, B Mae Obi/in Ka3He-
Hbl ellle YeTBEPO 3ak/toueHHbIX. OnuH
H3 HHX — JIxecc Tadepo — Obin Ka3HeH
Ha 3eKTPHYECKOM cTyne 4 mas 3a youii-
CTBO OBYX nonuueiickux so ®Pnopune 14
net Hasan. Korna TiopeMHbIi HCNOHH-
TeNb BKIIOYHA TOK, MMEKTPOI Ha ronose
Tadepo 3aropencs. [Tanay BuIKTHO4HN
TOK Ha WIECTh CEKYHI, BO BPEMA KOTO-
pbix Tadepo — oT ero ronoBsl Lien
NbIM — [BHTAICH H Obllian, H 3aTemM
CHOBa BK/IFOMHA TOK. Yepe3 wiecTb MH-
HYT, NOC/ie TPeX yaapoB TOKOM, Bpay

YAOCTOBEPH/ HACTYIUIEHHE CMepTH.
Kasnp Ha nmeKTpH4YccKOoM ctyne Buina
eeeneHa B CoenuHenHbix [ltaTax 100
JIeT Ha3al B KayecTBe r'yMaHHOM anbTep-
HATHBBI MOBELLEHHIO.

“VmHoie asmomobunu’’

UIOHE 25 ynaunuBbIX BOAHTeneil,

KOTOpble PETYAAPHO COBEPIUAIOT
noe3nkl B Jloc-AHmKesec no [occe
Canra-MoHMKa, CTa/lH NONYYATH WH-
topMaLHIO O CNy4YaBLUHXCH HAa MX NYTH
3aTopax. ITa HH(pOpMAallWA NpeacTas-
NANach Ha 3KpaHax, BMOHTHPOBAHHLIX B
npHOOpHLIE NaHesNH, H NOCPEACTBOM ro-
710ca, CHHTE3IHPOBAHHOTO KOMIIBIOTE-
poMm. [Mocne Takoro npenynpexaeHHsA
BOAMTE/IH MOTJIH MPOE3XKAaTh NO YIHIAM
ropona, MHHYA 3aTOpbi, H NpHOBLIBaNH
Ha paboTy paHblle CBOHX MEHee yaauu-
BBIX KOJLer,

3T10T HeDONbIION IKCMEPHMEHT CTOH-
MOCTBH) MeHee OIHOIr0 MHJIJIHOHA N0J1-
napos nposoanTca B CIIA B pamkax
nepsbIX HcnbiTaHHi cuctem IVHS (o1
intelligent vehicle/highway systems —
pa3yMHbIe CHCTEMb! aBTOMOGH/L/MO-
pora). B3aumopeiicTBOBaTH O0OpOre H
asToMoBHMI0 nomoraer  HoBe#as
371eKTPOHHAsA TeXHHKa. B cnyyae macco-
BOro BHenpeHus cuctemel IVHS no3eo-
NAT XoTH Obl HA HEKOTOpOE BpPEMA pa3-
rPY3HTh aBTOMOOHNIbHBIE NOPOrH, cna-
CTH COTHH YeIOBEYECKHX XXH3HEH, CIKO-
HOMMTH OEH3HH H CHHIHTL 3arpA3HEHHE
Bo3ayxa. CornacHo yTBepKIASHHAM CTO-
POHHHKOB BHENPEHHS TaKHX CHCTEM Ha
HX HenaBHe#dl BcTpeue B [lannace (wuT.
Texac), “yMHbIe"” 1OPOrH H aBTOMOGHTH
obecneyat CILIA eXerooHyw© 3KOHO-
MHIO B HECKOMbLKO NECATKOB MHIIIHAp-
OB NONIAPOB.

Jloc-aHoXenecckH it IKCNEPHMEHT, No-
nyuuBlunit  Ha3Banue  “Pathfinder”
(“Crnenonbit”), nonobeH HECKONLKHM
nporpaMmaM, KOTOpbI€ B HacTosllee
BpeM#A NPOBOOATCHA B PANE €BPONEHCKHX
c¢TpadH H B Anouuu. AnoHckue GHPMBI
Toyota, Nissan u Mazda yxe nponaroT y
ceGA B CTpaHe OKOJIO THICAYH MAILHH B
MECHALl C CHCTEMaMH HAaBHTALIMM C Hal-
Baskoit 3a Hux 00 4 TeiC. aonn. B CIHIA
TakHe yCcTPOHCTBa, NO-BHAHMOMY, NOR-
BATCH He paHbile 1994 r. Ho He uexmo-
4yeHo, uto CIIIA Bckope HabepyT Temn B
3TOif rOHKe.

HnTepec k cuctemam IVHS obycnos-
JIEH TeM, YTO 3aKpLIBaTh I71a3a Ha npo0-
neMbl TpaHcnopTa yke Oonee HeBO3-
MOXHO. MHTEHCHBHOCTB Y/THYHOTO OBH-
weHua B CIIA ¢ kaxabIM roioM yBenu-
yuBaeTcs Ha 5%, a cpeacTsa Ha pelleHHe
aBTONOPOXKHEIX TNpobOneM MNOCTOAHHO
YPe3alTCA, H XHTE/IH I[PHIOPOXHBIX
30H YaCTO BBICTYNAaKT NPOTHB BBEAEHHA
Pa3/IHYHLIX HOBLUECTB, H3-3a Yero cooT-
BETCTBYHOLLHE ; MPOEKTHI NPHXOOHTCH
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OTK/IaAbIBATh Ha HeolpedeseHHOe Bpe-
M. “B HEeKOTOPbIX MECTAX Mb! YXKe NpH-
OCTAHOBWJIH CTPOMTENLCTBO AOpOr, He
NOBEAS HX [0 KOHUA”, — TOBOPHT
Jx. bpuaxec, 3aMecTHTE/Ib AHPEKTOpa
Texacckoro HHCTHTYTA TPAaHCNOPTA,
A0POIKHO-HCCIEN0BATE/ILCKOrO  KOHCO-
pLiMyMa npH TexacckoM YHMBEPCHTETE.

Taxkum obpa3om, jiHuA, OTBETCTBEH-
Hbie 3a pa3BHTHE TPAaHCNOPTa, W npen-
CTABHTENH ABTOMOOHMIECTPOMTENbHbIX
$UpM TPEeNNnOYHTAIOT pelliaTh TPaHC-
nopTHble npobnemMsl ¢ NOMOLLBIO 3JIEK-
TpouHkH. [locTHXKeHHs B 06nacTH nony-
NPOBOOHHKOBOH  TEXHHKH CO34aK0T
NMPEANOCLUTKH 1A OCHALUEHHA aBTOMO-
BGuneft HOBEIMH CcpelicTBAMH ABTOMAaTH-
jauuH. K uncny noctynHbIX HOBOBBEe-
HHA MOXXHO OTHECTH CJIEAYIOLLHE:

— CucreMbl BuI6Opa ONTHMAILHOTO
MaplipyTa, NOMOTalollHe BOAHTENO
OOCTHYL TIYHKTA Ha3Ha4YeHHR, MHHYA
mecTa ¢ HauOonee CHILHBIMHM 3aTOpa-
MH.

— CHcTeMbl yNyylLeHHA BHAHMOCTH,
KOTOpLIE C NOMOLILI HHOPaKpacHbIX
NaTYHKOB [laXke CKBO3b TYMaH Nno3Bons-
10T BHOETH 10POTY BriepeaH, n3obpaxa-
eMyI0 Ha OHCIUIee, TPHKPENJIEHHOM K
BETPOBOMY CTEKY.

— AnanTHBHbIE CHCTEMbl ynpaBsje-
HHf CKOpOCTbIO, KOTOpble aBTOMATH-
yecku cBpaceisaloT “ra3”, korga aBTo-
MOo6une crmiikom 6au3ko npubmnkaeT-
CH K uayilieit BnepeaH MaluHHe. DTO rep-
Belii 3TAan HA NyTH NpefOoTBpalleHHA
CTONKHOBEHHI — aBTOMATHYECKOE TOP-
MOMKEHHe H 00Be3n.

He Bce, onHako, corjiacHbl ¢ BHeOpe-
Huem IVHS-Texnonornn. Ha Geckoney-
HbIX BCTpeYax B TeHeHHE HeCKOJILKHX no-
C/IEOHHX NeT HCCNeNoBaTeH W3 NpaBH-
Te/ILCTBEHHBIX, YHHBEPCHTETCKHX H
YAaCTHBIX OpraHW3aUMit NbITAIHCh, HO
noutn Ge3ycnemno, paspaboraTe nna-
Hbl TIOC/IEIOBATENLHOTO BHEOPEHHA CH-
crem IVHS. MewawmoT HekoTOpbie 06-
CTOATENLCTBA: HE YIaeTCH COrJIacoBaTh
06beMbl HHHAHCHPOBaHHA HHPpPaCcTPYK-
Typbl IVHS H3 denepanbHbIX HCTOUHM-
KOB H BBeCTH HeoOXoaMMBble cTaHiap-
Tel. 3TH BONpoCkl, ¢ 03abovyeHHOCTEHIO
oTMeualoT cropoHHHkH IVHS, npouue
pewiath B cTpanax Espons! unu B Sno-
HHH, rIe NPaBHTENLCTEA H NPOMBILLIJIEH-
HOCTB COBMECTHO paboTaT Hal eaH-
HBIM MIaHOM.

Tem He menee TexHonorus [VHS yxe
NPHMEHSRETCA HA AMEPHKAHCKHX OOpo-
rax. TreicAuH nanbHepefcOBLIX FPY30BH-
KOB MMEIOT PalHOCBAIb C AHCNETHEPCKH-
MH NyHKTamH. CHCTeMbl HaBHTALHH H
pbiBopa ONTHMANBHOIO MapLIpyTa —
cnenyrowmit war. “BoanTtenn rpy3osu-
KOB MOTYT OLIEHHTh 3KOHOMHYHOCH 3THX
CHCTEM, a OHa Hemanas”, — rOBOPHT
O. Vunnuc, cTaplidi BHIE-NPE3IMIeHT
QoHOa aMepHKAHCKOH acCOLHallHH BO-
nuTteneil rpysoBukoe. OnuH M3 dakTo-

Ha nyTtu Kk «yMHbiM» foporam

Cwcrempl cenaw asTomobune/gopora, Toxmo

[aHHble O ABMXKEHWW HAa poporax NepegawTCcR Ha gucnnen npubOpPHOWM naHenwu ot 91
NPUAOPOXHOID pafiMoManka, OXBAaTbIBAKIWMWX TPacChl OOWER NPOTAMEHHOCTLIO 350 KM.
WMHuumwaTopamu npoekta, Havatoro B 1987 r., ctanu MUHUCTEPCTBO CTPOMTENLCTBA M 25
ANODHCKUX KOMMNaHWiA,

YCOBOpWeHCTBOBANHER CHCTOME WHPOPMELMK M CBRIW ANR E8TOTpacT, TOXMO

MopoGHa npegeigyen, HO B OTNUHYME OT HeEe B JAHHOW CUCTEME WCMONL3YIOTCH LEeHTpa-
NbHBIE NepegaT4YuKM AnA CBA3KU C aBTOMOOUNAMK.®MHaEHCHPYETCA HaunoHanbHLIM Nonuuen-
CKUM ynpasneHuem FNOHWW, MUHMCTEPCTEBOM NOYTOBOW CBA3M WM uHbopmaumuu u 59
KOMnaHuaMK. B nnade npefycMOTpeHO pacwupeHwWe 30Hb! [EACTBMA CUCTEMbI O0 74
rOPOgOB.

Cuctemsl canraw & muchbopmayuk, 3anagusiia Bepnmm

Paboraert ¢ mioHs 1989 r. Bknioyaet 700 aToOMOGMNERA, NepegariyMx M NPMHUMAIOWNX WH-
copmaymio ot 240 paguomankoe. Pacxogs! B pasmepe 11 MNH. gonn. HECYT COBMECTHO
npaevTensCTBO U KOMNaHuMu Robert Bosh u Siemens. MHopMaLMa NOCTYNAET Ha gucnnew,
BMOHTMpPOBaHHbIE B NPUOOPHYI0 NaHens aBTOMOGMNA, U NOCPEACTBOM CUHTE3WPOBAHHOIO
ronoca.

«Crnegonuits, Nloc-Angxanec

MpoexT HayaT B MioHe 1990 r. B Hem yyacTBYIOT 25 CneuMansH0 OCHaWeHHbIX asToMobunen,
KOTOPbI® KYPCUPYIOT Ha OTPe3Ke NPOTAXKEeHHOCTLIO 12 Mune Ha wocce Cauta-Monmka. Ha
KapTe AWCNNEA YKa3blBATCA BCEe 3aTOpkl Bnepegu. TeKCTOM Ha gucnnee M ronocom
KOMNLIOTEpa NPeANarainTcA ankTepHATUBHEIE MYTH,

«ABTOBOgWTENE», JlOMgOH
Hameuen Ha 1991 r. MpoekT nogobeH GepnMHCKOMY M ByeT MCNOonL30BaTk He MeHee 1000

MauwuH. Pacxofbl Ha UCNBLITAHKMA OOWER CTOMMOCTLIO 16 MAH.QONN. BLIRENAIOTCA KOHCOP-
UMYMOM, KOTOpbIM BO3rnasnfeTcR komnaHwen Generi| Electric, Hamepesawueics

npogasaTe HOBYK annapaTtypy.

<Travieks, Opnango

WcnbiTanms CTOMMOCTEIO 8 MnH. gonn. HavHyTcR B 1992 r. ¢ ucnonw3oBaHwem 100
asTOMOOMNEN, OCHAWEHHbIX TEPMUHANAMWU W HABUIaLMOHHBIMK CUCTEMaMK. PUHAHCHUPYIOT
nNpoekT thupma GM, AccolMalus aMepuKaHCKuX asToMoOUNUCTOB, PeaepancHoe AOoposx-
HOE YNpaBneHMe W areHTCTBa AOPOMHOIO ABMXKEHMA WTaTOB.

pos, obecneyHBAalOMIMX  IKOHOMHY-
HOCTHL — COKpalleHHe (He MeHee YeM Ha
20%) xonocThiXx npoberos. Yunuuc yr-
BepKaaeT TakKXe, YTO B npoiaxe Y¥xe
HMEITCA YCTpOHCTBa, MNOMOrawilHe
BoauTenaM HiberaTs 3aTOPUB.

Ipyrue noTeHUHaNbHbIE NOKYNATENH
CHCTEM HABHMralHH — Bnalel/iblibl Tak-
CH, MalllMH CKOPOH NOMOLUH H NYHKTbI
npokata aBToMoOunefi. KomnaHus
Budget Rent a Car nposenseT HaHBO/b-
YK 3aMHTEPECOBAHHOCTL B HOBLUECT-
pax. B cnenysoliiem rony oHa njaHHpyeT
NPOBECTH KPYNHbIE HCMbITAHUA ABTOMO-
Ouneit, OCHAIIEHHbLIX CHCTEMaMH HaBM-
rauus. KoMnaHHIO HHTEpecyioT CHCTe-
MBI, H3IrOTOBJICHHBIE ANOHCKOM dupMoit
Diesel Kiki, cneunanu3upyollefica Ha
MNPOM3BOACTBE OTHAENbHBIX Y3/10B INA
asTomobuneit, u ¢pupmon Ford Motor,
tdaxTuHuecku Bnagerollel KoMmnaHueh
Beech Holdings, xoTopas B cBOKO oOue-
pens npuHaanexuT Budget.

XoTH 3TH cHcTeMbl HaBuraumu OyayT
fOKa3bIBaTh BOIAMTENIO KpaTyaliuui
nyTh AOMOH, OHH HE NOMOryT emy H3be-
JKATh TPAHCNOPTHLIX NPo6GOK, NMoKa He
OynyT noAcoeaHHEHB!I K CHCTEME CBA3M,
pabGoTtatomieft B maciitabe peanbHOro
BpeMeHH. [Ina perHcTpauKly noToKa as-
ToMOOHNEH HHKEHEPI-TPAHCNIOPTHHKH
npennaral0T HCMNONb30BATE HATYHKH,
BCcTpOeHHBIe B noporu. Mudopmauus B
3TOM cliyMae MOMET coOHpaTbCcA Ha

LIeHTPaJILHOM KOMNBIOTEPE, KOTOPBIA
3aTeM Oyaer nmepenaBaTh HHCTPYKLHH
BOAMTENAM M0 PAIHO HIH NOCPEACTBOM
uHbpaxkpacHbiXx cHrHanoB. Takoi nona-
Xoa #BHNCA Obl YCOBEPLUEHCTBOBAHHEM
CYLLECTBYIOLUMX CHCTEM, KOTOpbIE HC-
NOAL3YIOT 3NEKTPOHHBIE [AOPOXHbIE
3HAKH, NpeaynpexaamliKe BoauTenel o
TOM, YTO X[eT HX Brepea.

MeHee A0pOrocTOALLIMA METOO — MC-
Nno/b30BaTh CaMH aBTOMOOHNIH [U1s cbo-
pa AaHHbIX 00 YIHYHOM NBHXKEHHH. AB-
TomobunH MornH Obl nepenaBaTh CHr-
HaJlbl Ha LeHTPa/ibHbIli KOMIbLIOTEP, KO-
TOpbI#t 3aTEM paccuMThbIBan Obl Bpems,
HeoBXxonMMOE UTH NMpoe3a no oTAeNlb-
HbIM OTpe3KaM Joporu. Takoit noaxon
JHAYHMTENBHO YMeHblUHI OBl noTpeb-
HOCTH B 1aTYHKaxX, H oTnana 6ul Heobxo-
OHMOCTE B MOLIHBLIX KOMMNBLKTEpPEX.
“Mbl He nomkHbl obpekath ceba Ha
6onbilKe 3aTpaThl HA HHQPaCTPYKTYDPY
A0 TeX nop, NoKa He MpoBeleM A0CTa-
TOYHOE KOJIHYECTBO HCNbITaHui", — 3a-
spun P, [lo#l, pyKOBOOWTENb HCC/IEN0BA-
HHit no BHenpennro I[VHS-Texnonoruu B
KomnaHuu Motorola.

HuxTO He pelimsics onpenenuThk BO3-
MOXHBIfi pa3Mep pbiHKa /A CHCTEM
IVHS, HO OH HaBepHfAKa CTaHET “30I50-
ThiM nHOM” s aBTOMOOHIECTpOHTE-
Jlefl, NOCTaBLUHKOB 00OpydoBaHHA H
cnyx6 astocepsuca. IlpousBoauTenH
asToMobuneit B CIIA cmoryT npona-
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BaTh O/IOKH, BKIFOYAMOLIIHE HABHTALIHOH-
HbI€ H NPOYHE CHCTEMBI, 110 LIEHe He Me-
Hee 1000 gonn. Takyio UeHy, cyas Mo
onpocy, npoBeneHHOMY komnanueh Ge-
neral Motors cpens epTB NOPOKHbBIX
aBapuii, moaH cornacuauck 6b1 3anna-
THTb, 4T0ObI H30eXaThb HeCcYacTHBIX
Cry4aes.

Cpenu aMepHKaHCKHX aBTOMOBUIECT-
pouteneti GM noka uTo 3aHHMMAaeT M-
AHMpYlolllee nonoxeuue B obnacTH ocHa-
LLEHHS CBOMX aBTOMOOMNEH cHCTEeMaMK
IVHS, pacxoays okono 10 MnH. gonn. B
rofl Ha HCclenoBaHus B 3TOMH Oﬁ.ﬂaCTH.
Paspa6oTkoii 3To#t TexHonoru B GM 3a-
HATO 65 yueHbIX H HHXeHepoB. Komna-
HHR NpHOOpena JIHLEH3HIO Ha CHCTEMY
NIaHupoBaHHA Mapwipyta y (GHpMBI
Etak u npemocraBuna 25 maluuH s
sxkcniepumenTa “Pathfinder”. Ouna Tak-
e BLICTYMNaeT r/laBHLIM CINOHCOPOM B
skcnepumente “TravTek” cToMMoOcTBIO
8 M7IH. fonn., © NpoBeaeHHH KOTOPOro B
Opnanno (wr. ®nopupa) 6si710 Heaas-
HO 06bABNEHO.

CropoHnuku  BHeapenus  [VHS-
TEXHOJIOrHH HANelTCA Ha (PMHAHCOBYIO
NoOMOlilL KOHIrpecca, Kormna OH HauduHeT
BIUTOTHYK paboTaThk Hag HOBBIM 3aKO-
HOMPOEKTOM T0 YNYMILEHHIO NBHXKEHUA
Ha aBTOMOOHIBHBIX AOPOTrax, NPHHATHE
KOTOpPOTO IJIAHHPYETCA B CJIEAYIOLLEM
roay. Croponnukn IVHS-TexHomoruu
obvenununnck B cBobonHbift cor03, KO-
TOpLIfl B OymyuieM MOXeT TpaHchop-
MHPOBaThCA B HOBYH TOProOBYHO rpyn-
ny; COK3 HEOXKHMOAHHO MONYYHII noane-
PXKY B KOHIpecce.

Cenatop ot wrata Hero-Mopk
. MoliHuxeH, CTOPOHHHK BBE/ICHHA Bbl-
COKOCKOPOCTHBIX PE/IbCOBBLIX CHCTEM Ha
MArHHTHOH NOAylIKe, HENABHO BHEC Ha
paccMOTpEHHE 3aKOHOMNpPOEeKTa, KOTOo-
pulit npenycMaTpHBaeT Bbinenenue 10
MJIH. 10/Jl. denepanbHOMY NOPOXKHOMY
ynpas/ieHHI0 Ha pa3paboTKy NiIaHoB no
BHeapeHHuio cHieteM IVHS u ewse 10 Man.
[oJui. Ha PUHAHCHPOBAHHWE EMOHCTPa-
LHOHHOTO NpoexTa. AIMHHHCTDALIHA, B
4YacTHOCTH, B JIMLE MHHHCTpa TpaHCno-
pra C. CxuHHepa, Kak 6yaTo TBepao
CTOMT Ha no3uuuu IVHS.

Y cropounuxkoB |VHS-TexHOnmorux,
ONHaKo, MHOro MNpPOTHBHHKOB B KOH-
rpecce. Hanpumep, KomMnaHHH, ocy-
LUECTBANAIOLIHE [1€PEeBO3KY rpYy30B, H
NOPOMHO-CTPOHTENbHBIE bHpMbI.
CenbckoxoasiicTBeHHbIE COIO3bl TaKXkKe
MOTYT BOCHpPeNATCTBOBATL NpOBene-
HHIO NPOrpaMMmbl, NOCKOJIbKY OHA INPH-
HECET BbIroay B OCHOBHOM ypbaHH3upo-
BaHHBIM paiioHam. Kpome Toro, Beicka-
3bIBAKOTCA COMHEeHH#, OeHCTBHTEILHO
nu BBeneHue cuctem IVHS ycrpanut
BO3HHKHOBEHHE aBTOMOOHIBHBIX NpPO-
60K u coenaet K oHa noporu Ge3zonac-
Hee. HauvoHanbHOe ynpasiieHHe Mo no-
BblllleHHIO 0e30MacHOCTH AOPOXKHOTO
nBHKeHHA 06ecnokoeHo TeM, YTO BOOH-

TEeNH rPY30BHKOB MOTYT OKa3aTbCs cOH-
ThIMH C TOJIKY IOTOKOM HHpOpMaLWH,
nocrynawmlue#t or Hosoro obopynoBa-
HuA. K ToMy Xe no Mepe Toro, Kak Bo-
auTend OyaoyT Bee B Gonslue#t creneHu
nepenasaTh yNpaB/ieHHE KOMIIbIOTEPAM,
BONpoCc © BHHOBHOCTH B [OOPOXHO-
TPaHCNOPTHBIX NpoHcliecTBUAX Oyner
Bce Goslee HeonpeaeIeHHbIM.

Kpamxkuii buoepaguueckuii
ouepx XogmaHa, cCKpoMHO20
CKUmManbya 6 Mupe Xumuu,
no33uu U neoazouKu

AYPEAT Hobeneeckoii npemuu

Poana XodmaH HeXHO MPOBOMMT
PYKO# 1O ONHON H3 CBOMX MOJIEKYJAp-
HbIX Monene#i, GopMy KOTOpOH OH Ha-
3bIBaeT «MmaHswed U npekpacHoii». Ha
MOH B3rnsm, 3TO BCEro JIHLIL JKeNThbie
TpeyrofbHble PAMKH ¢ 3e/leHbIMH cepa-
MH B yrnax. Ero naneu mBuxeTcs ot
cthepsbl (aTOMa) BOONbL TPAHH PAMKH (MO-
NeKynsApHO#H cBA3M). 3aTeM A 3ameuaio,
4YTO pamMkn oOpa3yloT psn uerbipex-
rpaHHHKOB, CTOSALUHX OPYr Ha Apyre.
KocHyBilHCh Tpex aToMOB cpaly, Xod-
MaH NpOBOAHT PYKOR BOKDYF MOMeNH,
obpHcoBbIBaA TPOItHYIO cniupans. S Ha-
YHHAK NMOHMMATL CI0XHYIO CTPYKTYDY
3TOH CNMpasH, NOCTPOEHHON H3 YeThl-
pexrpaHHHKoB. MoxeT ObiTh, 3TO y¥Ke
HCKyccTBO?

KoHe4uHO, XMMMKOB NpHBAEKaeT H3fA-
uiecTBo pabor Xodmana. B 1981 r. emy
Obina npucyxaena HoGeneeckas npe-
muf, a B 1990 r. — mepans IlpucTim,
BhICIUA Harpaga AMEPHKaHCKOrO XH-
MHueckoro obiecrsa. Teneps Xodman
xoTen Obl, uTODOBI BCe yuyeHble, CrieliHa-
nHcThI B 0ONacTH Kak ecTecTBEHHBIX,
Tak H FYMaHHTapHLIX HAyK, OCO3HAIM
Obl 3ICTETHYECKYIO CTOPOHY paboThl XH-
muka. IlocTpoeHHan H3 YeTbipexrpaH-
HHMKOB CMHpanb npeKkpacHa He TONbKO
cBoelt GopMoii, HO H HOBM3HOM, OHHA-
MHKOH, uenecoobpa3vocTeio, GorarcT-
BOM,

Ha 32-m rony paboTsi B 061acTH Teo-
peTHueckoi xuMuH XodmaH MHOTO Bpe-
MeHH YOenfieT NONYIRPH3ALHH Tpea-
cTaBiieHHit 0 KpacoTe Monekyn. Bynyuun
npodeccopom KopHennckoro yHHBepcH-
TeTa, OH NPenoaaeT CTYAEHTAaM MepBo-
ro Kypca OCHOBBI XHMMH. Byayud nos-
TOM H MHCATeNeM, OH BbIAB/IAET CBA3IH,
00beAHHAIOLLIHE XHMHIO, JIHTEPATYPY H
HekyccTBO. Kak Benyluuit TeneBH3IHOH-
HOH mepenaun oH cobupaercs npeacra-
BHTh TeJIe3pHTENAM HOBYIO CepHIO
«Mup XHMHH» — OporpamMmy M3 26 no-
JIYy4acoBbIX rnepenay, KOTopas H0JKHa
BbIATH B 3¢Hp B ceHTAbpe.

OcTaercd TONLKO YAMBIATHCH, Kak
Xothman cMmor HaillTH Kakyio OGbi TO HH
ObLIO KpPacoTy B JKH3HH, €CJIH YYeCTb,

Kakum Obinio ee Hauano. B wione 1941 1.,
3a MeCALL IO TOrO, KaK eMy HCIOTHHIIOCE
4 roga, HeMeLKHe BOHCKA OKKYHPOBAJTk
ero ponHoii nonsckuii ropoa 3nouys (Te
neps 1. 3onouen JlbBoBckoit obnacTw,
CCCP). HaumncTs! BbiCe/THIH er0 BMeC-
Te ¢ otuom Mnnenom Cadpanom u ma-
Tepbio Knapoii B eBpeiickoe rerto. Ye-
P€3 HECKONIbKO MECALIEB HX [enOpTHPO-
BAJIH B KOHLUEHTPAUMOHHBIH nareps Jla-
KH.

B suBape 1943 r. Cadpany ynanoch
YCTPOHTh NoGer keHe H CbIHY H3 KOHLI-
narepsi. X npuiOTH/ YKPauHCKHI yuH-
TEb, CKPbIBaBLIHA HX Ha uepaake
IUKONIBHOrO 3naHuA. B 3Toli TeMHoOl M
TecHoi komHaTywke Knapa nHawana
YYHTh ChblHa reorpaduu H uTeHH:O0. B
HIOHe, oTeu Poanna cran roToBuTs 1o-
DOer u3 nareps BMecTe C HECKOJTBKHMH
OPYFHMH 3aKmoueHHbIMH. OnHAKo ero
MnaH CcTal M3BECTEH HAUMCTAM; OHH
CXBATH/IH H paccTpenanu ero. lNosaxee
XodmaH nHcan B OJHOM H3 CBOHX CTH-
XOTBOpeHHii: «...MHe 6uino nate ner /
KOrga Ao Hac, NpATABLUMXCA HA YKpaHH-
CKOM Yepiake, [OLUIA 3Ta BecThb / M A
riaKkan, noToMy 4TO IJiakaia Mosi Ma-
ma. Toraa / Mol oTel cTan repoem...
Bo#tHa okonumnack / 1 3 12 ThicaY eB-
peeB, KHBLUHX B HALLEM FOpOJIKe, B XH-
BbiXx ocTanock B0 yenoBek».

IMocne ocsoGoxnaenus ropoga ot
HeMLleB B HiOHe 1944 r. Poann W ero
Math nepeexany B [Noneswy, B Kpakos.
3necs Knapa Bcrperuna I[Nayns Xodma-
Ha, XXeHa KoToporo norubna Bo BpeMs
reHouuna. Yepes roa oHa Bhbillia 3a He-
ro 3amyx. XohMaH BCIOMHHEET, YTO
ero oT4HM Bb11 “nobpEIM B MAFKHM ” Ye-
nosekoM. Cembsi XodmaHos uepes Ye-
XOCNOBAKHIO H ABCTpPHIO Mepeexana B
3anaguyio I'epmanmnio W, HakoHen, B
1949 r. smurpuposasna s CLIA.

XotdmaH BriepBbie MNO3HAKOMHICH C
XHMHeil IOBONBHO paHo, NpoYHTaB 6HO-
rpadun Mapuu Kiopu u Ixopaxa Ba-
wuHrToda Kapsepa. B onHom u3 no-
clieIHUX MHTEPBLIO OH cka3zan: «C pert-
CTBa Yy MeH#A He ObI/10 HH CKITOHHOCTH, HH
HHTepeca kK XHMHH». Ocenbio 1955 r.
Xohman nocTyNHN Ha MeTHUHHCKHA da-
kyneTer Konymbuilickoro yHueepcuTe-
Ta. «Mos mare XoTena, uyTobwl f cTran
Bpayom; MoxeT BriTh, celiuac oHa npo-
CTH/A MEHS 33 TO, YTO fi CTaJl XHMH-
KOM», — cKa3aj OH ¢ ynblOkoii.

B KonymMOHiickoM yHHBEPCHTETE
Xodman uiyuan OykeanbHO Bce — OT
MaTEeMATHKH H XHMHH N0 (paHLy3CcKO-
ro, ycniepasi OCBOHTH 6—7 npe/IMeTOoB 3a
kaxnaelil cemectp. EmMy ocoBento Hpa-
BHJIACH HCTOPHA HCKYCCTB, H OOHO Bpe-
M OH nouyTH 3abwin nabopatopuio,
MPOBOAA BpeMS B XYNOXXECTBEHHbIX ra-
nepesx. XodMaH 3aKOHUMST YHHBEPCH-
TETCKHIl KypC BCETrO 3a TPH rozia M nony-
YH JIHNJIOM C OTJIHYHEM MO ChelHab-
HOCTH XHMHA.
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Ho cknoHHOCTL Xo(MaHa K XHMHH
nposBHiachk raBHbiM 00pa3om Bo Bpems
NeTHHX CEMHHApOB, NpoBoaHMbIx Hauu-
oHansHLIM Otopo cranpmaptos CIIA,
KOT[a OH H3y4aJl XMMHIO LIeMeHTa M yriie-
sonoponoB. [lpHoGpereHHbiit  3mech
onbiT crnocobcTBoBan Tomy, uro Xop-
MaH pelliH/l NOCTYMHTE B ACNHPAHTYPY
I"apBapjickoro yHupepcHTera. B cBoeil
JOKTOPCKOH nOMCCcepTalliH, BbINO/THEH-
HOli non pykoeoacTeoM naypeata Hobe-
nesckoit npemuH Yunbama H. Jlunckom-
©a, OH npeackasan CTPYKTYPY NOAH3IPH-
yecKHX yrjieBoaopoaos H DopaHoB.

IMonyuue 3Banue goxkropa Gunocodun
B 0obnacTy xumHyeckoit hHauku B 1962 r.,
Xothman npunsn npurnamedxe pabo-
TaThb B TeueHHe Tpex net B [apBapackom
YHHBEPCHTETE. DTOT NIEPHOl OIHAMEHO-
BAICA 3AK/IHONEHHEM [BYX CaMbIX BaX-
HBIX B XH3HH XohMaHa COKIO0B: MepBo-
ro — ¢ npoteccopoM [apeapnackoro
yuuBepcutera Pobeprom b. Bynmsop-
[IOM, H3YUaBILIHM TEOPHIO OpraHHyeckof
XHMHH, U Broporo — c Epoii, craBiuei
ero eHol H MaTepblo OBYX ero aeteft,
WUnnena Ana v Uurpua Snensi.

Bynsopa u Xodmas chopmynHpoBa-
JIM NPaBHIIO, CYHTAIOLLEeecH BaKHeHILIHM
NOCTHKEHHEM TeOpeTHYeCKoll opraHu-
yeckoii xumuH. Korna nse Monekysibl
COEHHAIOTCA IPYr ¢ APYrom, oHu ob-
pa3syioT pAl NepexonHbIX COCTOAHHH.
Ecnu 9Heprus nepexoaHoro COCTOAHHA
HEBbICOKA, PEaKUHsA HAET JIerko; B Npo-
THBHOM C/1y4ae peakiHs OCyLUecTBIseT-
cs ¢ tpynom. [paeuno Bynsopna —
Xotmana npencraesset coboit MeTOH-
KY pacdera 3HEprHH 3THX NEPEXOMHbLIX
COCTOSAHHIT HA OCHOBE YMCia Y4acTBYIO-
LIHX B peakiiH 2/IeKTPOHOB H XapakTepa
MX [BHIKEHHA.

3a Bpems coBMecTHO# paboTs! ¢ Byn-
sopaoM y Xodmana seipaborancs ceoi
CTHNbL MCCnefoBanuil. «5 HuKorga He
HAYHHAK0 ¢ NocTaHOBKH Donbiuux 3anay
HAH TpaHaHO3HLIX npobneMm, — roso-
pui OH. — §l pellial0 MHOXECTBO HacT-
HbIX 3a71a4, POXIAMILMXCA B X0me IKC-
nepHMeHTanbHON paboTel. Sl nuiTaKCh
oOBACHHTE (GOpMY MOJIEKYN HIH Ha-
npaBneHHe peakuuH. B 3ToM MHpe Bce
B3aHMoOcBR3aHo. S yBepeH, uTo obm3a-
TEJILHO YBHXKY 3TH B3aHMOCBA3HN.

B Takom ctune Xothman ycneuHo pa-
Goran B opraHu¥eckoii, HeopraHu4ec-
Koit XuMHH ¥ B 061acTH XHMHH TBEpaO-
ro tena. Kaxnoi u3 a3Tux obnacreii oH
noceaTHA okono 10 ner XH3HM, HO OH
MPH3IHAaeT, YTO NepeK/oNeHNHe ¢ OaHON
TeMaTHKH Ha Opyryio He Obl10 HH 3apa-
Hee 0OOyMaHHbIM, HH HEOXXKHIOAHHBIM.
« 5 Bcerna nenan To, YTO B IaHHbIH MO-
MeHT Kazanock Haunbosee HHTepec-
HbIM»®,

Bpemenamu, ocobenno korna Xog-
MaH .TO/ILKO BXOIMI B HOBYIO obnacts,
KONJIErd KPHWTHKOBaNK ero paborel 3a
HANHILIHIOW ynpouledHoeTs. Ho Bnox-

ITO [IBORKOBOIHYTOC KPOBHHOE T€
NaCHOE
(HT HOCHTE/Ib

Oun. Herpipe CRpYMCHHbBIX

HOB/IeHHOMY  ObICTPBLIMH  ycmexamu
XodmMaHy ymaBanoch [0Ka3aTh CBOKO
npasoty. B HeopraHuyeckoil XHMHH
oH pa3paboran MeTOn mnNpeACKalaHHA
CTPYKTYDbI H peaklii MeTan00praiu-
yeckHuX coeanHeHuil. B xuMHH TBEpAOro
Tena OH nepeBesi (PH3MYECKYH TEOpHIO
MJIOTHOCTH 3/IEKTPOHHBIX COCTOAHHH HA
XHMHYECKHIT #3BIK MOJIEKYIAPHbIX OpOu-
taneit. B peaynsrate XodmaH okasarscs
eMHCTBEHHBIM 3a BCKO MCTOpHIO AMe-
PHKAaHCKOrOo XMMHueckoro obiuecTea
y4eHbIM, YOOCTOEHHbIM NpeMHil 3a pa-
6oThl B 061aCTH KaK OpraHH4ecKol, Tax
H HeOpraHHYecKoi XUMHH.

Xodmany 6110 TONBKO 44 roaa, Kor-
na eMmy BmecTte ¢ uinkom Kennun Py-
kyu H3 YHuBepcureTa Kuorto Gbina npu-
cyxnena Hobenesckas npemus. OcHo-
BaHHMEM [IJIA MPHCYXAEHHS MPEMHH 4a-
CTHYHO MOC/IYXKMIIO H y4acTHe B pa3pa-
6oTke npaeuna Bynsopna — Xodmana.
Xotman yeepeH, uto ecniu 661 Bynsopa
He yMep 3a nBa roaa o npuaATHa Hobe-
/IEBCKHM KOMHTETOM 3TOr0 PpELICHHS,
TO OH TaKXe nonyuun Obl npemMHIO.

Cruns HccnenoBatenbekolt paboThl
XotdmasHa BO MHOTHX OTHOLLEHMSAX CO-
XpaHAeTCA H B €ro MpenonaBaTenbcko
neaTenbHocTH. OH CYHTAET BaXKHLIM
naxe B BBOOHBIX Kypcax coolwars o
npobnemax, SABIAIOILMXCA NPeAMETOM
HHTepeca COBpPeMEHHBIX XHMMKOB. OH

BAILIBI
e Tt

13 “Jerry-Built Forever”

aps and Ve

n6HUT HAYHHATE JeKLHIO ¢ 00cyKaeHHs
HenaBHO onyOnHKOBaHHON B XHMHYeC-
KOIi JINTEpPaType CTaThbH. 3aTeM OH Ha-
XOIOWT CBA3H MeXIy MaTepHanoM 3Toil
cTaThH 4 Temol nekuus. Hauas nenaro-
rHyYeckyro npaktuky B 1965 r. B Kop-
HEJIJICKOM YHHBEPCHTETE, OH TOYTH
KaXKblil rO[l YHTAET BBOAHLIA KYpC XH-
MHH, KOTOpBIH BecHO# 3TOro roaa npo-
cnywano 740 cTymeHTOB.

XodmaH cunTaeT, 4TO NpenoaaBaHHe
XOpOLIO [JONONHAET HCCNEOOBATE b-
cKkyio pabory. B HosbpnckoM HOMepe
«Boston Globe» 3a npouuibiil ro1 OH Mnu-
can: «)enaume obyyaTe APYrHX, no-
MHOMXeHHOe Ha obs3aHHOCTBH nenathb
370, NoBbIlIAET 3PPeKTHBHOCTL HCCIE-
[OBaTenbCcKkoil paboThin.

JIBHOKHMBIH  JKeJlaHHeM  BbIPa3HTh
KpacoTy XHMHH H CBOM 4yBcTBa, Xod-
maH B 40 net Hayaa nucath ¢THXH. Ero
BOOXHOBHTeNAMH DblTH npodeccop no3-
THKH KOpHENNCKOro yHHBEPCHTETA
Mapk Bau Hopel u obnagatens npeMuH
Mynuruepa nodr Yonnac CrHBEH3.
«Mmue nago 6ei10 661 NpoCAYWIATE KYPC
MO3THKH, HO i AYMAI, YTO A YXKe CIHLI-
KOM cTap ons 3toro». CeroasHs HCTOuU-
HHKOM «LIEHHON KPHTHKH H NOAAEPKKHY
J1715 HET'O ABJAETCA rPYNNa KOPHEJICKHX
noIToB, B ToM ukcne A.P. Ammon3
(«Apuun»).

Henaeno Xodman 3akoHuun paboty
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Hal BTOPLIM COOPHHKOM CTHXOTBOpE-
Huit «Gaps and Verges», koTopbiii Gbin
onyOnHkoBaH H3AaTe/bCTBOM YHHBEp-
cutera LlenTpanshofi ®aopunsl. [dns
CBOMX C'I'HKOTBO]}EHH“ OH HaxoOoHuT Te-
Mbl B IETCKHX Bre4YaTIeHHAX, POMAHTH-
Ke, KpacoTe NpHPObl H, KOHEYHO, B XH-
muH. OB 370l cTOpOHE €ro neATeNnbHO-
cti INMutep Xappuc nucan B «Virginia
Quarterly Review»: «MHorna onucanue
XothMaHOM HAYYHOTO Ka)XeTcA Npo3a-
HYHbIM... HO B Lle/1IoM ero no33Hs oT/1H-
YaeTCA YAUBHTELHOM! IerkocThbio, ¢ KO-
TOpOﬂ OH NEPEXOOHT OT HAYYHOIO NOHH-
MaHHA K oDbiemy».

C noaTHYecKOl NeATeNsHOCTRLIO Xooh-
MaHa CBfA3aHbl €ro HeCKOJNILKO cTaTel 0
LeNfX HAayKH W MHOrOMHMC/IeHHble 3Cce
nns xypHana «American Scientist». He-
NaBHO COBMECTHO C XyOOXXHHUell Busu-
an Toppenc oH Hauan pabory Hag KHH-
roit «Chemistry Imagined» («Xumus B
obpazax»). ToppeHc cosnaer okono 25
Konnaxei Ha XHMHYECKHe TeMbl, a Xoh-
MaH NHLIET COOTBETCTBYIOLIHE 3CCe H
CTHXOTBOPEHUA.

B 1986 r. XodmaH Hauan BeCTH Telle-
BHIHOHHYIO cepHio « MHp XHMHH», BbI-
NyCKAEMYHO LIEHTPOM 00pa3oBaTenLHBIX
tunemoB (AuHaHnein, wT. Bupmxu-
HHs). CepHs 3IHAKOMHT 3pHTENel ¢ 3a-
KOHAMH H TEOpeTHYECKHMH NOJIOKEHHA-
MH XHMHH, DPACCMaTpPHBAA HX B HCTOPH-
YeCKOM ACINEKTE H CONpOBOXIaA Nnoka-
30M 3KCHEPHMEHTOB H KOMILIOTEPHO#
MY THIIHKALIHEH .

lepen TeneBHIHOHHOR  Kamepo#h
Xothman kaxeTcs HeJTOBKHM; €ro roJioc,
OOBIYHO MATKHIA M YCNOKaMBAKOLIKHM,
CTAHOBHTCA OUYeHb BbiCOKHM. OH obnsc-
nureT: «Hamm dJHHaHCOBbIC BO3MOXHO-
CTH He MO3BONAKOT BECTH nepenayHdH M3
HacToswel wkonei». TeM He MeHee OH
npucTynun K pabote Han HOBOI Tencne-
penaveii, nonyuuBliell Hazpaumne «Mo-
nexynapHbili mup». [NMnauupyetcs, uto
ITa nepenaua OyneT BKIOYATHL TPH ce-
pHH, KOoTopble OyayT NEeMOHCTPHpO-
BaThCA B camMoe ynobHoe ans 3puteneht
BpeMH.

[Mepexons OT NMO33HH K TEJEBHIECHHIO
H OT Opraunqecxon XHMHH K XHMHH
TBepaoro Tena, XohMmaH, KOTOpPOMY
ceityac 53 roga, ctan IHAMEHHTOCThHO
cpent XMMHKOB. Brnpouem, kak oH cam
3aMeTH/l, HECMOTPA Ha H3IBECTHOCTH,
eMY «He cTano Jnerye nyOnukoBaTh HH
CTATbH, HH CTHXH.

He ymernvem — mak uucaom

CEr()ﬂHﬂ. yepe3 OECATH JieT nocne
TOr0 Kak CHHOpOM npuobpeTeHHO-
ro umMydHoro aedmumra (CITHUO)
BNepBbie MNPHBIAEK BHHMAHHE Oﬁll.ll’.‘CT-
BEHHOCTH, BCE CLLUE HET peanbuoﬁ nepc-
NEKTHBLI H3NIEUEHHA H HH OWH npena-
PAT H3 YHCNA NPENTOKEHHBIX B KAYECTBE

NPENAPATEI, MPUIOAKBIE ANA
KOMBWHWUPOBAHHOW TEPAMMKM
Asugorumugun EQUHCTBEHHOE CpegcTso
npoTue supyca C naésony\mamee ou-

nansHoe ofobpeHue. BeissiBaeT aHEMKMIO.

NATENEHOE NPUMEHEHUE BEAET K passu-
THIO YCTOWYMBOCTH BO3BYAUTENA,

Aupesoxcumuosun O6nanaeT aKTUBHOCTLIO
npotus Bupyca Crfa, Ho addexTHs-
HOCTb Kak cpegcTeaneyeHus CMWa He go-
KasaHa. BblabiBaeT socnanexne nepudepu-
HYECKWX HEPBOB W NOMXKEeNYONHOR Xenesbl,

AugesoxcuymTugun 3chdexTMBHOCTL eue
He [loKasaHa B KNMHWYECKMX WCNbITAHWAX.
W3-3a TOro 4YTo Bbi3biBAST BOCNANEHWE Nepu-

WYECKWX HepBOB, MacwTabbl MCNbITa-
HHUW OrpaHuyeHsl.

o MHT u [poTusoBMpYyCHan axkTue-
HOCTh MNPOM@MOHCTPMPOBaHA B KNMHW4Ye-
CKWX WCTNbITaHUAX NbWOro macurada.
3apgepxxupaeT passuTue capkomut Kanowu.
Pacreopumsii CD4 3a AET KNETKW OT 3a-
parkeHWA BM m Crifla in vitro. EcTe
obHanexxusawuue npegeapuTencHLI8
pPe3ynbTaThi KNUHWYBCKMX MCNbITAHWA.

nekapctea ot CIMW[da we obxomwurcs
Oea cyluecTBEHHBIX OrpaHHYeHHH B NpH-
MeHeHHH. CnelHanHcThi BO3/1araloT Bee
Bonbuie Hanexa Ha KOMOHHHPOBAHHYIO
TEpanuio, T. €. JIeYEHHE HECKOJILKHMH
Pa3/IHYHBIMH CPEACTBAaMH ONHOBPEMEH-
HO HJIH NMOC/eN0OBaTebHO TakHM obpa-
30M, 4TOOBI CBECTH K MHHHMYMY HX HE-
JOCTATKH H NPHYMHOXHTL IPdexkTus-
HOCTb.

«KomOHHHpOBaHHAA TEpaNnHus He Tak
cobna3nuTeNbHA, KaK NpHUENbLHBIH ToY-
Helil ynap Bpone BoniiebHoil nynH, —
rosoput P. SlpkoaH, KoTopbiii npoBo-
NHT HCMbITAHMA, BKIHOYAIOLIHE NPHMe-
HEHHE Pa3/IMMHbIX JIEKAPCTBEHHBIX Mpe-
napatoB, B HauHOHaNbLHOM HHCTHTYTE
paka. — Ho MBI Hazeemcs, 4TO cymMMa
HeCKONBLKHX cpeacTe Oyner nelicTeo-
BATb CHJIbHEE, YEM €€ COCTABAIOLLIHE [0
oTaensHOCTHY. OH OTMEYaeT, 4TO KOM-
OunHpoBanHas TepanHA oKas3anack aeit-
CTBEHHOII B HEKOTOPBIX C/IyYasx Apyroi
0cobo «ynopHoity Goneznn — paxa.

OOLWHM KOMMNOHEHTOM BCEX BapHaH-
TOB KOMOMHHpOBaHHON TepanuH MpH
CI/le sBnsieTcA a3MnOTHMHOMH (Ha-
3bIBaeMblil TAKHKe 3HAOBYIHHOM). 3TOT
npenapatr — eAHHCTBEHHOE Ha ceroj-
HALUHMA [eHb cpencTBo, onobpeHHOe
VnpasneHHeM IO KOHTPOJK KayecTBa
MHLLIEBLIX NPONYKTOB, MEAHKAMEHTOB M
KocmeTHueckux cpencts CHIA — 3a-
MenniseT pasBHTHe cHMNTOMOB 3abone-
BAHHA M CHHMXXAET CMEpPTHOCThH CpEOH
Bonbueix. [ NaBHbIHi HeMOCTATOK A3MI0-
THMHIHHA COCTOMUT B TOM, YTO OH yOu-
BaeT KIETKH KOCTHOTO Mo3ra; OwiBaeT,
YTO H3-32 3TOT0 BO3HHKAET CTOJb THAXKE-
nas aHeMH#A, 4YTo TpebyeTca nepenuBa-
HHe KpoBeH. [pH YMeHBIIEHHH 103kl 110-
Gounsie 3ddexTsl cnabeloT, HO N0 CHX
Mop HET ACHOCTH B TOM, KAKOBA IO/IXKHA
ObITE MEHHMMANLHAA N033.

INpuMeHeHHe a3WIOTHMHIHHA — H, B
MpHHIKNE, BCEX CPENCTB, aTaKyHLIHX

papyc CIIHM/da senocpencTBeHHO,
OrpaHH4HBaeTCH eLle OAHHM HAKTOPOM,
KOTOPbIi BLIABHICA NHLIL B NOC/TeaHHe
roasl. [No nanueiM 1. Puumana w3 Me-
auuMHeKoR wxons! Kanudopuufickoro
yuuBepcuTeTa B Can-PpaHuucko u apy-
rHX HccnienoBaTeneii, BHPYC HMMYHOIE-
¢duunTa yenoseka (HIV), Brizsiratomnit
CITU [, uepe3 6 mecaLeB nocsie Hayana
JIeYeHHsA a3sHIOTHMHIMHOM npHobpera-
€T K HEMYy YCTOHMHBOCTb, NPHYEM 3Ta
YCTOHYHMBOCTE Pa3BHBAETCHA TeM ObICT-
pee, 4eM nanbilie 3anuia Goneauk.

31H GaKkThl CTHMYJIHPOBA/IH YXKe pas-
BEPHYBLUHECH YCH/IEHHBIE TOMCKH Npena-
PaTOB, 3aMEHAIOLIHX W/H JONOJHAI-
KX aunorumuaud. Ha aty pons ceit-
Yyac ecTh [Ba KaHOHAATAa, TIPOABHBLUMX
3bhekTHBHOCTS NpoTHE HIV B onbiTax
in vitro, — [OMIE3OKCHHHO3IHH M IHAe-
jokcHuuTHAMH. [lonobho asmaoTumu-
OMHY, OHH OJIOKHpYHOT BOCIpPOM3BEIE-
Hue Bupyca. Ho u 3TH npenapaThbl oKa-
3bIBAIOT HeraTHBHOEe nobouHoe peficT-
BHE, 2 MMEHHO Bbl3biBalOT BoNe3HeHHOE
BOCHajieHHe nepHepHYECKHX HEPBOB;
KpOMe TOro, NHAe30KCHHHO3HH MOXET
ObITH NPHYHHONH CMEPTENBHO ONACHOTO
BOCTNANICHHA NOMKENYAOUHON XKeNedbl.

IOna xomOuHMpOBaHHON Tepanuu
MPeanoJjaraeTcA HCNosib3oBaTh TakKKe
[Ba Npenapara, nojyyaemsie GHOTEXHO-
NOTHYECKHM [MyTeM — pacTBOPHMBIHR
CD4 (on npencraenser cobo#t dpar-
MEHT KJIETOYHOIO peuenTopa, CBA3biBa-
wowero HIV, u, Takum obpazom, npe-
NATCTBYET TPOHHKHOBEHHIO BHpYCa B
KneTkH) u a-untepdepoH, 3bdexTus-
Hblii Kak npotHB camoro HIV, 1ak H
NpoTHB capkoMmbl Kanouwwm, conyTcTsy-
el CIMTU Iy, 3Tu BewtecTsa nelicTBy-
FOT HA APYIrUX CTAJMAX XKHIHEHHOIO LIH-
KNa BHpYca, OT/IHYHBIX OT «MHILEHEH»
a3UNOTHMMIWHA W €r0 aHAJIOroB, H NOo-
TOMY, BO3MOXKHO, AONOJHAT HX: YeM
Ooneliie NpenATCTBHII HA NYTH BHpYCa,
TEM Bblllle BEPOATHOCTbL TOrO, YTO
ynacTCH €ro OCTaHOBHTb.

JlenatoTcA MONbITKH COYETATH AreH-
Thl, aTakytoiire Bo3byaurens CITHU/a,
€O CpencTBaMH MPOTHB APYIHX HHpeK-
uHi, nopaxarniux xeprebl C[THUOa u
4acTo ABJSIOLIMXCA HEMOCPeNCTBEHHOMN
npuuHHOR cMmepTH. O6BIYHO nnsA ITOI
Le/TH HCMOMb3YKOT aluHuKIoBHp, 3bdex-
THBHbIH NPOTHB BHPYCOB FPYNMbI repne-
ca, ¥ NeHTAMHIHH, npeaynpeXxaaromui
xapakTepHyro ans Gonshbix CITHdom
nHeBMOHHIO. Pasnuunbie KOMOHHALMM
3THX MNpenapaToB NpOBEPAIOTCA Ha
KY/IBTYPax KNeTOK H B HeOOoNbUIHX KIIH-
HHYeCKMX McneiTanusax. B Maccauy-
cercckoil OonbHuue obwero Tuna Be-
NYTCHA HCNBITAHHA in Vilro as¥aoTHMH-
nuHa B coyeraHHH ¢ CD4 u a-unTep-
thepoHom. KnHHHYECKHE HCNBITAHHA
KVpca JIeYeHHS Aa3IHMIOTHMHIHHOM C
a-HHTephepoHoM uayT B OHKOnoruye-
ckoM uenTpe uM. CnoaHa u KertepuH-
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ra. B HauuoHansHOM HHCTHTYTE paka
cefivac 14 GonbHLIX B TeueHHE Hede/H
NoAy4awT a3uAOTHMHIWH H aUHKIo-
BHD, 3aTeM Heoenw — IMOe30KCHHHO-
IMH M ELIE HeOeNl — AHIe30KCHLHTH-
[HH, MOche Yero UMK nosropsaerca. Ilo
cnoBaMm aMpekTopa HauMoHansHOro uH-
CTHTYTa ANNEPrHYeCKHX H HHOEKIHOH-
HeIx 3abonesBauuit 3. doun, npeasapu-
TeibHbIE PE3YNbTAThl ITHX H APYTHX MC-
NEITAHWIT MOXKHO CYHTAThL OOHAIeXUBa-
wowmumi. «HecoMmuenno, Gynyluee 3a
KOMOHHHPOBaHHOII Tepanueii», — roBo-
PHMT OH.

OnxHako BrNIOTHYHO NOAOHTH K Mpak-
THYECKOMY NPUMEHEHHIO TaKHX METO-
NIOB jieYeHH#A naneko He npocto. Kak o1-
meuaer J[I. KarueucreiiH, senywuui
HcnbiTaHuA cpencts neveHnna ClMWda e
Menuunsckoit wkone Crandopackoro
YHHUBEPCHTETA, HEKOTOPbIE NepeMeHHbIe
thakTopbl, HeoDXOOHMbIE ANA OLEHKH
TOI0 WKW HHOFO METO[a, 3HAYHTENLHO
pa3pacTarTcH, eCnH Acnonbiyerca Bo-
niee OOHOro NeKapcTBEHHOro npenapa-
Ta. Hanpumep, B ciiyvae onHoro npena-
pata 0ObLIYHO MPOBEPAIOTCA TPH MO3bI
Ha Tpex rpynnax GonsubiXx. CooTBeTCT-
BEHHO, [UIA KOMOMHALKY IBYX NleKapcTB
HV/KHO NPOBEPATH MO TPH N03b1 KaXa0-
ro H TpeDyeTcs yxe neBaTs rpynn 60/1b-
HuiX. [1pH pa3paboTke MeTonoBs Kombu-
HHPOBAHHOI TepanHH paka ¢ 3ToH Tpya-
HOCTBIO B KOHLE KOHIIOB CNpaBHIIHCh,
HO, Kak 3ameTnn Kartuencreiid, moau
BOBCE HE XOTHAT CJIbILLIATH, YTO Ha 3TO
yXOOWT OBaauaTh JieT.

JupexTop amepHKaHckoro Goxaa mce-
cnenosanuit no npobnemam CIIMOa
M. Kpum npunepxuBaetcs 6onee ontH-
MHCTHYECKOH TOUKH 3penus. OHa nona-
raeT, 4TO NMPOIECC OUEHKH METOIOB Jle-
YeHHS MOKHO YCKOPHTb, €C/IH OXBaThbl-
BaTh HCNbiTauHAMH Oonwuie nroneis.
3TOT NOOXOM Y¥KE PEeanHiyeTcs BO MHO-
rHX perHOHa/ILHBIX LIeHTpax no npobne-
mam, ceszandbeiM co CITHU dom.

ITepéwiit CHUMOK
KOCMUYECKO20 meneckona

TKPBITA HOBas cTpaHHLIa B H3Y4ye-
HHH KOCMHYECKOrO NpOCTpPaHCcTRa.
20 man 1990 r. nocne MmecAua TeXHHYe-
CKHX Heyoay H OTKA30B pa3fIH4HBIX CH-
cTeM cpaboran GoTo3aTBOp Teneckona
“Xabbn", u kocMHYeCcKHt annapaT cTo-
uMocThio 1,5 mapa nonn. nepepgan Ha
3emnio cBoif neppbift cHuMok. MM oka-
3anack 30-cexyHOHAA IKCNOIHLHA HHYEM
He NPHMeYaTe/IbHOTO CKOIJIEHHSA 3883 B
co3Be3nHn Kunb.
INonyuennas doTorpadmus yKe roBOpHT
o MHoroMm, [laxe ecnu BOnblIas 4acTe
TPYOHBIX 32Aay N0 HaBeOeHHIO H (hOKYCH-
poBke cHcTem “Xabbna” ewe Bnepenm,
nepBoe H3OOpa)keHHe MOJTYYEHO ¢ pa3pe-
weHneM npumepHo B 0,7" , 1. e. B 2 paza
nyuile, YyeM O)KHOANOCh, H 3HAYHTENLHO

nydiue, 4yem paspetuetne B 1,17 , nomyuen-
HOE ¢ MOMOILILEO 2,5-MeTPOBOro Ha3eMHO-
ro Teneckona B Ywm. 3Be3na, koTopas
BeIrAIMT ¢ 3emnn Kak OechopmeHHoe
MATHBILUIKO, HA2 CHUMKE, MOJIYYEHHOM C
“Xabbna”, moxkeT OrITh KnacCHOHIHMPO-
BaHa KakK [BOHHAaA.

Haunnas ¢ 25 anpens, koraa Teneckon
Obln BbiBedeH Ha OpPOMTY KOCMHYECKHM
wiarTiaoM “ [Iuckasepu” , HOUbLITAHNMSA H Ha-
cTpolika cuctem “XaGbna” npoxomat
oueHb MewieHHo. [pobnemsl cTranu Bo3-
HHKaTb cpaly. Buayane “orkasanach”
PAacKpbLITHCA OHA H3 NaHeIei COMHEeYHbIX
Gartapeit. 3aTeM OAHON M3 OBYX AHTEHH,
npenHasHauyeHHbIX A cBf3H ¢ LlenTpom
YNIPaB/ICHHA KOCMMYECKHM TEJIECKONOM B

['punbenTe (. Mapunenn), 610 3axar
Kabenb MHTAaHMA, M TEIECKON HEKOTOPOE
BpeMsA HAXOOMJICA B aBapHIHOM peXXHMe.
OnepaTopbl BbIILUTH H3 CIOXHBLLEHCH CH-
TYalHH, NeperHcas NporpaMMHoe obecne-
YeHHE ¥ OTPaHHYMB [IHANA30H nepemeile-
HHit 00eHx aHTeHH. XO0TH 3TO MOXEeT Co-
KpaTHTh BpeMfA MEpefa4d H MNOIy4eHHs
IaHHBIX ¢ 3eMJTH, CrieLMATHCTbI U3 [ pHH-
Oenta yTBepXKOawlOT, HYTO TLIATENbHOE
TUIaHMpOBaHHe paboTel Teneckona no-
MOMeT H3bexaTh 3HAUMTENbHbIX NOTEPh
BpeMeHH HabmoaeHH .

INpouecc kanubpoBKy CHCTEMBI HABEE-
HH#A ObLT MPHOCTAHOBINEH TAKXKe TeM, YTO
OaHHBIE O 3Be3dax, HeoDXOmHMBIE IR
OPHEHTALIMH TeJlecKona, OKa3aich yCTa-

NMEPBAA ®OTOI PAOURA, nepepgaHHas Ha 3emMnio KOCMUYECKMM TENECKONOM “Xa66n”
(BHM3y ), OTOOpaxaeT Oonee Menkue AeTany, Yem CHUMOK, MONYYEHHLIR C NOMOLWbIO
Ha3eMHOro Teneckona (ssepxy).
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PEBLLUHMMH. Onu 6bLTH COCTABNEHbI HA OC-
HOBe HH(MOPMALIMH W3 3BE3IHOI0 KaTaslo-
rda, H3NaHHOTO HECKOJIbKO NecATHIeTHH
Ha3an; 3a 3TO BPeMA APKOCTH OOHON M3
3BE3/1 CYLECTBEHHO H3MEHHIACh.

K xoHuy mas Obina mMpoBeneHa JIMIUbL
Masias YacTh MCTILITAHHI CHCTEM TeJecKo-
na. Ouepennoft npobnemoit okaszanocs T,
YTO TENEeCKON HaYyMHaeT MEIUTEHHO Bpa-
LIATECH H BHOPHPOBAaTHL BCAKHIA pa3, Koraa
OH BXOHT H/IH BLIXOIHT H3 3¢MHOR TEHH.
Tpennonaraiock, 4TO Ha4YAIbHbLIE MCTbI-
TaHusA, Npoao/mKasinecs okono 10 axel
CBepx rutaHa, OyaoyT 3aBeplleHbl B HIOHE.

OCHOBHBIE HCMBLITAHHA BKIFOMAIOT Ha-
CcTPORKY 5 OcHOBHBIX ONIOKOR Tefeckona B
TeueHue 4—5 MecaueB. ACTPOHOMBI Haze-
1oTCcA, 4To “Xabbn" nossBonuT nomyyaTth
n3obpaskenns ¢ paspewenneM 8 0,17 | xo-
TH 3TO HAMHETCHA HE PAHBLUE Y€EM B KOHLE
roga. P. Bunnapa u3 MHCTHTYTA KOCMU-
yeckoro Teneckona B bBamrtumope (wT.
Ma3puneHn) BOCK/THIIAET, HMEA B BHIY nep-
Bble cCHHMKH: “Tloka eile Mbl HHYEro HO-
BOro He ysuaenu!”

HuaeHo3 Ha paccmoaHuu

AKJIDYHUTEJIBHOE noaTeBepxae-

HHe [Hart{osa MHoOrux sabonesanuit
yacTo naeT naronoroaHatoM. Npu na-
TOJIOr0aHaTOMHYECKOM HCC/TEIOBAHHH C
MOMOLLBLH CKAHHPYIOLLHX MHKPOCKOIOB
aHanu3IupyroTca 0bpa3ubl TKaHe# B no-
HCKax KJIeTOK ¢ AHOMA/TbHbIMH LIBETOM,
thopmoit unu pacnonoxenuwem. Ilpu
3TOM, 4TOOGBI BLIHECTH pELUeHHE, YacTo
TpeDyeTcs He3laBHCHMOE MHEHHe eile
oaHoro cneuwanucta. [logoGHoe KoH-
CYNLTHPOBAHHE ABNAETCH, NOXKaTYyil, Ha-
Hbosnee CNOXKHON HACTHIO NMpoOLEcca Nno-
CTAaHOBKH IKarHo3a. Ha nepenauy gak-

THYECKOrO MaTepnana uau obpasuos
TKaHel IPYrUM 3KCnepTaM MoXeT BbITh
NOTePAHO AParoUeHHOE BpEeMHA.

C BHEIpEHHEM HOBOH TEXHHKHM Takoe
NOJMTOXKEHHE MOXET HIMEHHTBCA: CTAHET
BO3MOKHBIM aHATHIHPOBaTh 006pa3iibl
TKaHe#i, HaxXOOACh HA PaCCTOAHHH B COT-
HHM MHIb OT 00BEKTa, C MOMOLLBIO TENe-
CHCTEM, KOTOpbIC BKIHMAKIT aBTOMAa-
THYECKH ynpasiigeMbii MHKpPOCKOII, Ha-
nUcaHHoe Mo 3aKa3y nporpamMmHoe obe-
crieyeHHe M BLICOKOpa3pelualoliue Te-
JIeBH3IHOHHBIE KaMepbl W MOHHTOPBI.
IlepBas Takas cuctema B CLIA Owina
YCTAHOBJIEHA a MapTe 3TOro roa Kom-
nanuei Corabi International Telemetrics
M3 Anexkcanapuu (wt. Buprunus). Osa
COENMHAET  NaTOJOroaHaTOMHYECKHE
otaeneHus OGonbHHULI YHHBepcHTeTa
3MopH K GonbHHLL! [patinu-Memopuan
B Arnante (wt. Jxopmkus). Cers no-
OODHEIX CHCTEM MO3BOJIHT CreLHalH-
CTaM B pa3IHMHbIX obnacTAX CTaBUTH
HCXOMOHBLIH [HMArHO3 HMJIH BbICKA3lbIBATh
cBoe MHeHHe Ge3 nepecblniku obpa3uos
TKaHell WK NTHYHBIX KOHTAKTOB.

Korna nartonoroaHaToM  KianeT
npeiMeTHOe CTEeKNI0 NOA MHKPOCKOM,
H3oOpa)keHHe nepenaeTcs MONy4aTeno
aproMaTHueckd. [locnenHnii Moxert
MONB30BATHCA CNEUHANIBHBIM LIHTKOM
ynpaBlneHHs OJA peryJMpoBkH Qokyca,
MOJNOXKEHHA H SAPKOCTH YBEJIHYEHHOrO
u300pa)keHHs Ha BbICOKOpa3peLlao-
wieM 3kpaHe. M300paxenns nepenaior-
CA B LUHPOKOH NOJioce pagHOMacToT B
macluTabe peanbHOro BpEMEHH, H Noy-
yaTellb MOXET MaHHNY/IHpOBaTh HMMH,
KaK ec/ii Obl OH CHIeN HemoCPeACTBEHHO
ja nepegarolIHM MHKpockonoMm. M3o-
OpaxkeHus BTOpO# CHCTEMBI TeNenarTo-
JIOTHH, KOTOPasA NIaHHPYETCA INIA CETH
H3 10 GonbHHIL B OKpecTHOCTAX Baumur-

TENENATONOM A no3sonreT CTaBUTb AMArHO3 Ha paccToOAHWW NOCPEACTBOM Nnepe-
[aun niobparKeHusa UccnefyemMbix TKaHen.

ToHa (okpyr Konymbus), 6yanyT nepena-
BaThCH 110 ONTOBOJOKOHHBIM Kabensm,

Ecnu TenecucTeMa 18 NaTONOr0aHA-
TOMMYECKOrO HCC/NENOBAHHA 3apeKo-
MenayeT cebs ¢ XopoLLel CTOPOHBI, KH-
TeJIH OTIAJIeHHbIX paloHOB 3€MHOro
wiapa OyayT umMeTh BOIMOKHOCTh B JIkO-
6oe BpemMs NONYYHTb KOHCY/ILTALMIO
KBAJIMQHUHPOBAHHBIX 3JKCNEPTOB. 3TO
rNnaBHas Hajexna pa3paboTuHMKa CHCTe-
Mbl P. Vuuwreiina. B 1985 r. oH co-
BMeCTHO co cBoefi cecTpoit b. HuioGep-
rep ocHoBan komnaumio Corabi, 4TobbI,
Kak OH Bblpa)KaeTtcs, “npHHOCHTL NOJb-
3y cebe u opyrHM”. DTH MIOOH — He
eIMHCTBEHHbIE, KTO 3agymaincs of mc-
NONb30BAHHH TENeKOMMYHHKaLHR 018
uenell 3ApaBOOXPaHEHHSA, XOTH OHH Obl-
/A NEePBbIMH, NMOCTABHBUIHMH KOHIIEN-
LHIO “TeneMenMuUHHBI” Ha KOMMepue-
CKYHO OCHOBY (He nyTaTh C paaHOJIOTH-
efi!). 310 6B110 cOBCEM He NpocTo. “Mel
IHamM, YTo Ham Gbino nyxHo. Tpya-
HOCTB 3aK/K04anack B TOM, 4Tobbl Hail-
TH Npou3eoauTens obopynosaHun,” —
BeniomuHaeT Hurobeprep.

Komnauus Corabi sHauane obpatu-
N1achk K 4 KpYNHBIM, a 3aTeM K 6 cpelHHM
aMepuKaHCKHM hupmaMm, paboTarouM
B obnacTH BHOEO- H TeleannapaTyphl.
Yunwreitn u HetoGeprep Gbinu BecbMa
NPHAMPYHBLI B TEXHONOTHYECKHX Tpebo-
BaHUAX: aBCONMIOTHO TOUHBIH UBET, BbI-
COKO€ pa3pellieHHe H BOIMOXKHOCTH Ha-
6mronaTh 3a pa3/TAMHLIMH YaCTAMM H30-
OpaKeHHA NPH MEHSIOLLEMCH YBellHYe-
HHH M sipkocTH. Peakuma Gwina Gonee
yeM npoxnanHoi. “Bce roBopHnH Ham,
4TO €C/IH KTO-TO M COr/TACHTCH CAENATh
TAKyl0 annapaTtypy, TO Mbl NOJIY4HM ee
JIHLL Yepe3 5, a MoXeT BbITh, Naxe ye-
pe3 8 net”, — roBopuT HbioGeprep.

B 1986 r. Yuuwrein 1 Herobeprep
coBeplinnu BH3NT B Anounto. Ho Ge3
OQHUHANIBHLIX NPEOCTaB/IeHH B ANOH-
CKHX [IeNIOBBIX KpYrax MM He yaanoch
Bbi3BaTh K cebe wuHTepec. 3artem
COMSAT — amepHKaHCKas KOMNaHHA
CIYTHHKOBO# cBsian — Bbiaenuna Cora-
bi 1,5 mnH. nonn. M Bckope npeacTa-
BHJIa CBOEro HOBOro naptHepa thupme
Sumitomo Electric, ¢ xoTopo# oHa co-
BMeCTHO BejeT aena B Snouun. lNpen-
ctaBuTenn Corabi BepHynHCh B SAinoHHIO
B 1987 r. ¢ pexoMeHOaLHAMH Sumitomo;
32 xoMnaHHK NOXKEeNaaM 3anoyuHTh ee
jaka3bi. O6opynoBanue 61710 nocTpoe-
HO H HCMBITAHO MEHBLLIE YeM 3a 2 roaa.
Komnauus Nikon yxe Ha nepeoii BcTpe-
ye ¢ Corabi cornacuiack caenaThb ynpas-
nseMblit KOMNbIOTEPOM MHKpoOckon. Te-
neannapaTtypa Oblna H3roToBNeHa hHp-
moit Tkegami Tushinki. B oTtnuume ot
MOHHTOpPOB Koprnopauuu Sony, npen-
HA3HAYEHHBIX /1A LUHPOKOro noTpebu-
TeJiA, B MOHHTOpax ¢Hpmbl Corabi He
HCMONBL3YEeTCA CXKATHE HHOPMALIMHK ANR
MONYYEHHA HEECTECTBEHHO HETKOIO
u3obpaxenus. Ipu natonoroanaromu-
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YECKOM aHalM3e HYXHbl H300pakeHus
rpaHMLL KJ1eTOoK.

Ilocne ocyLuecTBIEHHA CBOETD NMEPBO-
ro npoexkta Corabi MOXeT BCKOpe OKa-
3ATLCA MO 1aB/IeHHEM TaKUX FTMraHToB,
kak Du Pont, General Electric u Kodak,
KOTOPbIE YK€ NpOAaT AWCTAHLMOH-
Hbl€ CHCTEMBbI [UIA PEHTTEeHONOTHYEeCKHX
u apyrux obcnenopanuil. Nepen nuuom
Takux KoHkypeHTOB Corabi moxer Ha-
[eATbCA TMiLb HAa CBOR yna4Hbeift cTaprT.
M noka 4To nporHo3bil OnaronpHATHbLIE,
P. lNackanb, OMpeKTOp OTAENEHHA Na-
TONIOrHK YHHBepcHTETa IMOpPH, TOBO-
puT: “3akai Ha pa3paboTKy CHCTEMbI
OOMKeH paenaTe npodeccHoHanbHbIA
naToioroaHaToM, MHaue oHa He Gymer
Jierkofl B npUMeHeHHH" .

Hu3ogperun

A COCTOSABUEMCSH #HenasHo B

Heto-HMopke cuMnosHyme, nocesi-
weHHoM wn3odpennn, 3. Teppu u3 Ha-
LIHOHATIBHOTO HHCTHTYTA MCHXHYECKOTO
3[10POBLA PE3OMHPOBAJT MOJOXKEHHE B
3Toit obnacth 3HaHuit cnenyroumm o0b-
pazom: «Jlyuuie He GbIBANO, HO H XYXe
Hekyaa». B HacTosllee BpeMs B pacno-
PAXEHHH NCHXMATPOB [JIA JICUEHUS 1IH-
30(pensn, KoTOpO# cTpanaeT Kaxabli
COTbI YE/IOBEK B MHPE, €CTh NelicTBeH-
Hbl€ JIeKapCTBEHHbIE CPEACTBA, AA U3Y-
YeHMA Npupodbl 3Toro 3abonesaHus
HMEHTCA MOLLHbIE METOb! HCCea0Ba-
Hus. Tem He MeHee MHOXecTBO Oc3-
NOMHBbIX DonbHBIX OpomaT mo ynuuam
ropozoB H 3ToT (dakT, Kak ckazan Tep-
PH, HEONPOBEPKHMO CBHAECTENbLCTBYET
0 HeyAauyHbIX MOMNbITKAX Ne4YHTh LIHI0-
bpenuio.

IpakTHYeCKH BCE CHELMANKCThI NPH-
JHAIOT, YTO HAYKa yUisia Aaneko srepen
no cpasHenmio ¢ 1960-Mu rogamu, Koraa
K30 peHHa CYUTANACh YHCTO TICHXHYE-
CKMM cocTosHHeM. HMcnonHuTenbHbI
nupekTop HausoHanbHOro cow3sa no
npobnemam cemelt ncuxuyeckn 6ONbHBIX
JI. ®aHHH OTMETH, YTO YyBJEYEHHE
fHonoruHueckHMH MonensmMu 3abonesa-
HHUA No KpalHed mepe cnocobecTBOBaNO
pa3BEHYAHHIO NPeAcTaBeHni, B paMkax
KOTOpPBIX WH30MDPEHHs ABNACTCA TOJb-
KO CNEICTBHEM COMETAHMA HHAMBHAY-
anbHOrO NPeapacnonoMXeHWs H CheuH-
thuueckolt BHyTpHcemelino#t cpensl. On-
HAaKO, HECMOTpPA HA nporpecc, Bonesun
Mo-NpeXXHEMY He NMOAA3aeTCA HH MOHHMa-
HHUIO, HH JICUEHHIO.

YacTs npobsieMbl COCTOMT B TOM, Y4TO
wu3oppenus oueHs muoronuka. Co-
r1acHO PYKOBOLACTBY 10O [AHArHOCTHKE
AMEpHKAHCKO#H MncHxHaTpHYecKo# acco-
uMaumnM, 3ToMy 3aboneBaHuio CBOKHCT-
BeHHBbl Open, ranmounHauny (ocobenno
«ronoca») H, Kak Gonee oOwmMii npu-
3HaK, pparMeHTHPOBAHHOCThL BOCMPHA-
THA, MBILIJIEHHA H 3MOLUHOHANBHBIX
npossnenuit. Tlosenenue GosbHOTO

BapbHpyeT OT SBHOM HeaneKkBaTHOCTH
[0 KaTaTOHHYecKoro crymnopa. Cxon-
HbI€ CHMIITOMbI MOTYT DOBITH NIPH MaHK-
aKaJbHbIX H IENPECCHBHLIX COCTONHHUAX,
a TakXe€ HEeKOTOPbIX APYrHX ICHXHYe-
CKHMX paccTpoiicTBax.

HenaBHO AMepHKaHCKas TICHXMATPH-
yeckas acCoUMaUMA npeanpHHsAna no-
NBITKY YTOYHHTH OMnpeneneHue 1IM30-
thpenuu, caenas OHArHOCTHYECKHE KPH-
Tepuu Gonee CTPOrMMH; B YacTHOCTH,
CHMINTOMBI 3a00/1€BaHHA OOMMXKHBI MO-
SABUTHCA B Bo3pacTte 0o 45 net u Habnio-
[aThcA He MeHee 6 mecaues. M Bce xe
MHOTHMe HCC/efoBaTeny NpoAO/KaT
NPHAOEPXHBATLCA MHEHHA, YTO AHAIHO3
«wM3o¢ppeHns» OXBATHLIBAET HE OJHO, a
MHOXECTBO pa3/IHYHBIX MO cBOel npu-
pone 3abonesauufl. BbiTh MOXeET, Mo-
3TOMY CTONb CHIILHO BapbHpYeT peak-
uus 60nbHBIX IKH30hpeHHelt Ha MelHKa-
MEHTO3HYI Tepanuio. OTKpbITHE TOrO,
YTO TaK Ha3blBaecMble HelponenTHye-
CKHe areHThl MOMOralT NnpH WwH3obpe-
HHH, YACTO PaclieHHBAETCA KaK rpaHiH-
o3ubIft ycmex meamumHbi. OaHako Te
HeApPONENTHKH, KOTOpble ONOKMpYHOT
peuenTopsl HeipoMeaHaTopa nodamMi-
Ha, HA CaMOM JIeJIe HE CHUMAKT CUMIITO-
Mbi 3a0oneBaHns MONHOCTHEIO, A JIMLUB
NoAaBNsOT MX, A4 U TO B BécbMa pa3-
nuyHo#t crenenn. Kpome Ttoro, He#tpo-
JIENTHYECKHE TIPenapaThl Bbi3bIBAKOT Y
GoneHoro nobounsie 3ddekTsl — oLly-
LIeHHE «OrNYILEHHOCTH» H IMOLMHO-
HasbHOro otynenus. Co BpeMeHeM OHM
HEPEeOKO NPHBOAAT K HEBPOJIOTHYECKOMY
paccTpolicTBY, Ha3biBaeMOMY MNo3aHel
NHCKMHe3nel, npoasnswolleica B cna-
CTHYECKHMX CYOOpOrax Mbillil. DTHMH
noGounbiMH 3ddexTamu,

BO3MOXHO,

obbAcHAETCH, NTOYEMY MHOTHe BonbHbIE
wH3lodpeHuedt (cpean Tex, KOMY 3TH Ne-
KapcTea ObINIM HAa3HAYeHBbI, HE MeHee
36% 3a ron, No AaHHBIM HCCNEIOBAHKA,
nposeneHHoro HeaaeHo k. Kaltnom u3
EBpeiickoro MeoHUMHCKOTO LEHTpa Ha
Jlonr-Aitnenne) npekpaiiaioT NPHHH-
MaTek HeHponenTHYecKHe Mpenaparsl,
HEB3HWpas Ha TO, YTO M3-3a 3TOrO MOYTH
HaBepHsika HacTynaetr peunaus. [lpu
CHHXXEHHH 103kl nobounsie 3¢dexTsi
cnaberoT, HO BO3IpPacTaeT BEPOATHOCTh
peunausa.

Ceftyac BeayTcA NOMCKH NIPENapaTos ¢
MeHbIIHMH nobounbIiMH 3hdekTamu, a
TAaKXKe CPeicTB ANA TAXeNno DONbLHBIX,
KOTOPLIM HE NMOMOrarT CTAHAAPTHLIE
HeHponenTHYECKHEe mpenapaTsl (Takue
nauMeHTsl, cornacHo Kafiny, cocTasns-
10T npuMepHO 30% GonbHbIX 1WH30(DPe-
Hue#t). [dns aTux GoneHbiX npeacTasis-
€TCA MepCrneKTHBHLIM Npenapar, noay-
YMBLUHHA Ha3BaHHE KO3ANHH; OAHAKO OH
HMeEeT CYLIEeCTBEHHBIE HENOCTATKM: BhI-
3bIBA€T CYJAOPOrH H O4€HL ONMAaCHYHO Na-
TOJIOTHIO KDOBH — arpaHyloLMTO3.

Yenexn reHeTHKH NOPOOM/IH Halex-
ay, uTo wn3ohperuo MoxHo Byaer ne-
YUTh NyTEM reHoTtepanuu. 1o MueHuo
K. Keitanepa u3 Buprusuckoro MeamuHH-
CKOro KoJuienxa, uMeroTcs ybeaurens-
Hbl€ CTATHCTHYECKHE NAHHbIE, yKa3biBa-
IOlLLMEe HAa HacNeacTBEeHHBLIH (MO MeHb-
el Mepe, 4acTHYHO) XapakTep ILH30-
dpenun. Kak nokaszand MHOTOYHCIIEH-
Hbi€ HCCNEAOBaHMS, €CITH B LIEJIOM LUIH30-
thpeuuett 3abonesaet 1% Hacenesus, To
cpean OnM3KMX POACTBEHHMKOB Bo0Jb-
HbiX (nepBo# CTENEHH poNCTBA —
GpaTbeB, cecTep, poauTenel, nerei)
oHa BeTpeuyaerca y 3—7%, BKIOuan

B50/MbHON WW30OPEHUEN myxumHa (cripasa) uMeeT Gonee KPynHbIe »enyaouku
Mo3ra (ykasaHbl CTpenkamu), Yem ero 3fopoBbiA BpaT — MOHO3UTOTHLIN BNKuaHew,.
OpHaKo paamepe! Xenygo4yKoB MO3ra y Niofier 3HauMTeNbLHO BapbUpYIOT U MOTOMY He
MOTYT CRYXXWUTL QWarHOCTUYECKUM Npu3HakoM. MaoBpaeHua nony4YyeHbl METO[OM

AAepHOro MarHUTHOro peaoHaHca.
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C/Iy4an, KOTa 4EJIOBEK BOCTIHTLIBAJICA B
NpHEMHON ceMbe, YIEHbI KOTOPOH HH-
Korja e OuIH GONBHBI,

B nouckax reHa, OTBETCTBEHHOTO 3a
wH3ohpeHnio, TNPOH3OLIeNn, Ka3lalnock
Obi, CyLIECTBEHHLI NPOPLIB B KOHLE
1988 r., Korma rpynna MccnemosaTenei
noa pykosoncTeoM X. I'epnunra w3
JIOHAOHCKOrO YHUBEPCHTETA 3asBH/IA B
ypHane «Nature» 0 TOM, YTO NpH aHa-
NM3€ paclueIyIeHHWs LWH30QpeHHH B
ceMmbax Mcnawann w Benuxobputanum
obnapyxeHo cuenieHHe Mexay npeano-
naraémMblM TEHOM H TeHeTHYECKHMH
MapkepaMH XpomocoMbl 5. OaHako B
TOM € HOMEpe XypHana onybHKosa-
HO coobiienme cOTpYHHKOR Menbekoro
yuusBepcuTera Bo riase ¢ K. Knonom o6
4HANOrHYHOM aHanuie B Gonbuiol po-
nocnosHo# u3 llseuun, He BbISBUBLLIEM
Takoro cuernenus. Nocnenyrouue no-
NbBITKH HaliTH €ro TOXe Aanu oTpuua-
TeNbHbIA pe3ynbLTaT.

Kupa cyuTaer, YTO HAAEATHCA MIOEH-
THHHUMPOBATh reHbl, ODYCNOBAHBAKD-
wHe WwH3ohpeHHio, Ha CEeroaHsLHMN
IIeHb, MATKO TOBOPA, HEPEANMCTHYHO.
I'Mo ero MHeHHIO, BIOJIHE BEPOATHO, YTO

Dunmanii
Inmanener!

[l

Mognucka Ha XypHan

B MUPE
HAYRH

NpUHUMaEeTCA BO BCEX
oTaeneHuax
«Colo3neyartb». LleHa
opHoro Homepa 3 p.,
LeHa NoAMNUCKK Ha
kBaptan — 9 p., Ha rog
— 36 p., UHOEKC XypHana
91310 no «Katanory raser
N XKypHanoB 3apyOeXXHbix
cTpaH», pasgen
«[epeBoAHbIE HAYy4YHbIE U
Hay4yHO-TEXHUYECKUue
XKypHarnbi».

PAO TEHOB, MO OTAEIbHOCTH obnamaro-
WX OueHb cnabbiM (MM BOBCE HHKa-
KuM) 3bdexTomM, B COBOKYNMHOCTH nefl-
CTBYIOT TakuM 06pa3oM, 4To co3aaeTca
npeapacronoxeHne K 3aboneBanHio, KO-
TOpPOE HaYHHaeT Pa3BHBATLCA MO BIHA-
HHeMm thakTopOB BHewHeH cpenbl. B aTo#
CHTYAllHH BEPOATHOCTh BbIABHTh MEHbI-
«BMHOBHHKH», CKOpee Bcero, KpahHe
Mana.

TTOMHMO NNOHCKOB reHeTHYECKOTO Map-
Kepa HCCieoBaTeNM CTapaloTCs BbIsC-
HHTb, KaKHE NMPH3HAKH MOTYT, C OAHOM
CTOPOHBI, CNYKHTh A/1A AHATHOCTHKH, a
C ApYro — yKasbiBaTb Ha 3THOJIOTHIO
jabonesaHua. Hanpumep, Bpauam noas-
HO M3BECTHO, YTO Y MHOrHX BOMbHBIX
wuzodpennell nonvxena criocobHoOCTh
CNEONTD 3a MepeMellalouMca 06bek-
TOM TUIaBHBIM [IBHXKEHMEM rmai (T. e.
rna3Hbie s0MOKH COBEPLIAIOT «ApOXKa-
TenbHble» aBMKenus). [lo gaHHBIM
&. Xonsumana W3 I'apBapackoro yHH-
BEPCHTETA, 3TO HApYLUEHHE, BCTPeyaK-
weecA nMiub y B% HaceneHHs B LEIOM,
Habmopaerca y 65% O6OnbHBIX LIM3O0-
dhpenuedt u y 45% ux GnM3KHX PONCTBEH-
HUKOB. OQOHaKo 3TOT MHTPHryloLMii
($hakT He HMeeT NpaKTHYECKOH [MarHo-
CTHYECKOH LIEHHOCTH.

Eue ooHO Hanpas/ieHHE HCCIEea0Ba-
HUH — BBIABJIEHHE AHOMAJIMA B MO3re
BonbubiX wH3OGpenueit. Ha Tom ocHo-
BaHHH, 4TO HEHPONENTHYECKHE ArCHThI
BAMAIOT HA Nepenavyy HEPBHLIX HMNY/1b-
COB NMOCPEACTBOM f0(aMHHA H YTO H3-
ObiTOuHBIE 10361 aMpEeTaMHHOB, KOTO-
phble CTUMYTHPYIOT 00pa3oBanne noga-
MHHA, BBI3LIBAIOT ABJICHHA, CXOIHLIE C
CHMNTOMaM#M 1H30MPpeHHH, BO3IHHMKIIO
npeanonioxeHue: npu wuulodpeHuH B
MO3re MMeeT MEecTo H3OBITOK onpene-
JIeHHBIX peuenTopoB agodamuua, (a
umenHo, Tuna D,). Ho venasno I'. Cea-
Bann M3 Koponeeckoro MHCTHTYTAa B
CrokrosibmMe coODLUMIT, 4TO aHANH3 Me-
TOHOOM MO3HUTPOHHONW IMHCCHOHHOH TO-
Morpaduy He nan AOKa3laTenbCTB ITOH
rHNOTE3bI.

PeaynbTaThl HCCEAOBAHHA MO3ra Me-
TOAOM AAEPHOTO MarHHTHOTO PE30HAH-
ca, npoeeaeHHOro B HauMoHansHOM MH-
CTHTyTE MCHXHYECKOTO 3/I0POBbA, MOO-
TBEPXKOAKT Takodh HeHpoaHaTOMMue-
cKuit npu3Hak wH3odpeHut (0 KOTOpPoOM
TOBOPH/TH M paHee),KaK pacllHpeHHE Xe-
nynoukos Moara. I'pu cpasHennn AMP-
u3oOpaXkeHHi TONMOBHOrO Mo3ra y 15 nap
MOHO3MIOTHBEIX ONH3IHELOB 0Ka3anoch,
4TO BO BCEX C/IyHMasX, 38 MCKIIOYEHHEM
oaxoro, y 3abonesiiero wm3sohpenueit
YENIOBEKA XKENTYI0UKH HECKOMBKO KpynHee
H COOTBETCTBEHHO CEpPOro BELIECTBa
MeHBbllle, YeM Y €ro 300poBoro Onu3neua.

TTockoNMbKY MOHO3MTOTHBIE Onu3He-
bl FEHETHYMECKM HIIEHTHYHbI, YBETHYE-
HHE XelyAO4YKOB MO3ra — a 3Ha4HT, H
wr3ohpenns — obOyC/OBNEHbI HEKMMH
tbakTopamu BHewHe# cpeabi. Toppw,

Y4ACTBOBABILUMHA B 3TOM HCCIEAOBAHHH,
nonaraeT, YTo TakuM hakTopoM MoxkeT
ObITh (U3NUEcKan TpaBMa, TOKCHYHBIH
uiH HHbexuHOHHbIR arenT. «Mosa Gpe-
[OBas MWAes — YTO TYT 3aMellaH
BHDYC», — rOBOPHT OH. ITOCKONBKY po-
autend BonbHbIX wWHM3OPpennel HacTo
YTBEPXKNaKwT, uTo pebeHok Db cTpaH-
HBIM YYTh JIH He ¢ pOXieHusa, ToppH Bhi-
CKa3biBaeT NPEINoNnoKeHHe: HEH3BeCT-
Hbl# haKTOp OKA3LIBAET CBOE ryOHTE/b-
HOE NIefiCTBHE HA PAHHMWX CTA/IHAX PA3BU-
THA YE€/IOBEKAa, OaXK€ BO BHYTPHYTpPOO-
Hblit nepuoa. EcTh cTaTUCTHUECKHE OaH-
HbI€, CBHAETENLCTBYIOLUHE O CYLUECTHO-
BaHuH dakTopa, neficTBylollero A0
poxaeHus: y 6onbubix wnszodpenneit B
2—3 pa3a yauie cpeaHero OTMEYEHbI
OCJIOMXKHEHUA BO BHYTPHYTPOOHBIR mne-
PHOA PA3BMTHA WIH TIPH POXIECHHH M
Cpefl HHX HECKONBKO BbILLE 1018 PO-
nHBUIKHXCA 3WMOR nubo BecHo#, koraa
0CcODEHHO pacnpoCTPaHEeHbl BHPYCHBIE
HHDEKLMHU.,

3HAYUMOCTL YNOMSAHYTOrO MCCNeno-
BaHUA MO3ra ONH3IHELOB NoaBeEpracTca
comMHennio. Kuan cunraer, 4to, Boob-
e rOBOPA, HEACHO, ABMAIOTCA /W aHO-
ManuK, Habmonaemsbie B Mo3re 6o/ib-
HbIX, npu4uHON MubO cneacTeuem (Bo3-
MOXHO, DPE3YNbTATOM MEOHKaAMEHTO3-
HOrO JIEMEHHMA MNM cTpecca) 3abonesa-
HHA, @ MOXeT ObiTb, HH TeM, HH Opy-
ruM. [pyrue cneumanuceTs obpamaior
BHHMaHHE Ha TO, 4TO BbifB/IEHHBIE aHO-
MaJIHH C/THILKOM HEIHAYMTENbHbI, 4TO-
OBl MX HCMOMB3IOBATH JUIA AMATHOCTHKH.

KoneuHo, Bce 3TH YCHIHA BbitH b1 He
HYXHBI, ecny Obl WwH3ohpeHna NpPocTo
ucyeana. HenasHo B xkypHane «Lancet»
TpO€ COTPYAHMKOB MHCTUTYTa NCHXM-
arpun B JIoHAOHE NOCTaBHIM BOMpPOC:
«HcuesaeT nu wm3zodpenna’?» u oTBETH-
JIH HA HEro BOXKAENEHHBIM «aa». Onu
YTBEPXKOAKT, YTO MO CTATHCTHKE roc-
nuTanuzaumm B OonbHHUAX AHTIIHH H
Yanbca 4MCNIO OMArHO3oB «luM3ohpe-
HUA» ¢ cepearHb! 1960-x ronos cokpaTu-
nock Ha 50%. Ho B CLIA HMKakuX npH-
3HAKOB YyMeHbllueHus 3abonesaeMocTH
wH3oppeHuell HET — TakoBO MHEHHE
P. Maupgepweiina u3 HaumonansHoro
MHCTHTYTA NCHXHYECKOTO 310poBbA. OH
nojiaraeT, YTo gaHHsie no Benukobpu-
TAHHH OTPaXaKT He HCTHHHOE TaficHHe
3ab0neBaeMOCTH, a CyXKeHHe OHarHo-
CTHYECKHX KPHTEPHEB H POCT IOBEPHSA K
amMOy1aTOPHOMY JIEUEHHIO; BEPOATHO,
ChIFP4/ia CBOK POJib TAKXKE HEMCTPEOH-
Mas TEHOCHUWSA NPHHHMATL KenaeMoe
3a NefiCTBUTENBLHOE.

Korpa-uubyab, Kak ckazan Mannep-
wieis1, HayKa 1eCTBHTEbHO HCKOPEHHT
wM3odpennio, Ho 3TO npousoiiner ue-
pe3 50 unu 100 ner pazouapoBaHuil K
JIOHBIX NOPBIBOB. [ToMHUMO Beero npo-
Yero, Mbl 3HAEM O YeJIOBEYECKOM MO3re,
noxany#, MeHbliie, HeM 0 JalbHEM KOC-
Moce, .
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Bunmann tumamenesn!

CEMCMUYECKASA TOMOIrPA®UA
C NPUNOXKEHUSAMU B rnobanbHOM CEMCMONOrnmn
n passefo4yHon reodpusnke

INox pepakuwmeit I'. Honera
INepeson ¢ anrnmufickoro
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Tomoepaiuveckan kapmina pacnpedeneHus ckopocmell celicMUNeckux 80 8 NPOCIPAHCINGe MeXAY CKEAXUHAMY,

Hura npegcrasnaeT co60M NEPBYIO KONNEKTUBHYIO MOHOTPAahMIO MO CEACMUYECKOM TOMO-

rpacdbum ¥ HanucaHa BeAyUWUMN amMepPUKaHCKUMKU U 3anagHOeBPONENcKUMY reoramKa-

MU. B HEX nano)keHbl OCHOBLI METO[a CEMCMMYECKOWM TOMOrpadhui U ero NpUMeHEHWA B
pa3BefjoyHOn reomarike U rnoGanbHOM CEMCMONOrnKn. PACKpbIBAIOTCA BOSMOMHOCTH MEXCKBa-
MWHHOW TOMOrpactum Npu BbifeneHr PyAHbIX Ten, 30H MNOBbIWEHHOW TPEeUWWHHOBATOCTM M
YHaCTKOB rOpHbIX NOPOf, HAXOAAWMXCA B HANPAXMEHHOM COCTOAHMK. ONncaHa 1 NPoOUNNICTPK-
pOBaHa YMCNEHHbIMW NPUMEpaMKU MeToAMKE NPOMUNLEHOro 06PaUEHUA CEMCMUYECKUX AaHHbIX.
PaccMoTpeHbl cnocobbl peweHun ToMorpaMyeckux safjay MeTOAO0M HAUMEHLWWX KBa[paTos,
BOMPOCHI EAMHCTBEHHOCTH NONyYaeMbiX PelWeHui U Cnocobbl peweHna cBepxbonblinx anrebpa-
nyeckux cucteM. Onucanbl ahPekTUBHBIE aNrOPUTMbI NOCTPOEHUA NyYer B NPOCTPAHCTBEHHO
HEOAHOPOAHLIX Cpeaax, a TakXXe coBpeMeHHas meTofiuka cbopa AaHHbIX OT rpynn nepegemx-
HbIX CEMCMONOrMYECcKUX CTaHLWW NPY NOMOIM UCKYCCTBEHHbIX CNYTHUKOB 3eMnu.

1990 r., 28 n. Lena 5 p. 90 k.

DTy KHHTY Bbl MOXeTe npuobpecTn
B MarajMHax Hay4yHO-TEXHHYECKoH NHTEepaTyphl.
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Sece

UHUUmaTuBa «reHoM YyenoBekan:
KaK ero rnpo4ecTb

HOPTOH A. UMHAEP

CBOEM Hauaine npoekT “reHom ue-

noseka” oTMeueH HpoHHelt cyabLObI.
B 1984 r. peficTBHTeNnbHBIA NpPE3UAEHT
KanudopHuiickoro yHHBEPCHTETA B
CanTta-Kpyc Pobept Cuncrefimep pas-
MbILLIAN O GonbluMX Teneckonax H o6
HX HEMaJIol CTOHMMOCTH, a TaKXe O TOM,
Kak Dbl MOOHATH NpPecTHX BBEPEHHOTO
eMy yupexxaexus B obnactu GHonorum.
M ero ocenuna naes onpenenuTb HYK-
NeOTHOHYH) NOCNEeaoBaATENBHOCTH BCEX
reHoB yenoseka. B 1985 r., npurnacus
rpynny yueHbix Ha pabouee cOBeLLAHME,
CuHcrefiMep noaHan psa BONPOCOB, KO-
TOpbi€ aKTyallbHbl W Teneps. MMeHHO
3TOT YenioBek B 1977 r. Buiasan Gypio He-
ro/IOBaHUA CPead MOMNEKYNAPHbIX OHO-
1oros, BbICKaiaBIUHCh 3a OrpaHHMEHHE
Hcc/ienoBaHuit B obnacTH reHeTHYECKoH
uHxeHepun. Ecnu Obl B TO Bpems K ero
MHEHHIO NPHCIYIIANKCh, CErOOHA Tpo-
eKT “reHoM uenoBeka” OGbin Gbl HEBO3-
MOJXKEH.

lNMonauyany nmoyTH BCE YYEHBIE, TpH-
CYTCTBOBaBlliHe Ha coBewwainyu 1985 r.,
ObiNIH HACTPOEHBI BECHMA CKENTHYECKH.
CyuuecTBOBaNIO ABA NOYTH AMAMETPAJIb-
HO MNPOTHBONOJOXHbLIX MHEHHA. Co-
rJIaCHO OAHOR TO4YKe 3peHHs, 310 Donb-
o€ H AopoOroCTOALLCE HAYHHAHHE HE
NPHOABHT 3HAYMTENbHBIX 3HAHUA O Ye-
noseke. Takas NO3MUMA OCHOBLIBANACH
oT4acTH Ha ToMm dakTe, yTo okono 0%
reHomMa 4enoBeka, MOX0Xe, HE HECET HH-
Kakoil ¢yHKUMM (APYrMMM CIOBaMH, He
koaupyeT Oenkos). Ty uacTb reHoma
I'lD]JOﬁ Ha3bIBAKOT TEHETHYECKHM XJid-
MOM, 4TO, KOHE4HO, BOBCE HE cripasejl-
nuBo. B cBA3H ¢ TeM BbLICKa3biBaNoCh
ONaceHHe, YTO CTONEL KPYNHas nporpam-
Ma TIpHKJIadHBIX HccneaoBanuit obec-
KPOBHT ()yHOaMeHTaNbHbIE Harnpasle-
HHA B HAYKe.

Ipyroe MHeHHe 3aKN4Yalock B TOM,
4YTO B PE3y/NbTaTe OCYLUECTBNEHHA NpPO-
eKTa Mbl Y3HaeM cMiukoM Muoro. [Mon-
Has MHbOPMAUMA O TeHOME 4esoBeKa
MOXET BO MHOTHX Cy4asx AaTh NOBOA
JUIA IMCKPHMHHALMH 10 TFeHETHYECKHM
NMpHYMHAM, HalnpHMep MpH NpHeMe Ha
paboTy MK CTPaxoBaHHH XH3HH. OHa
MOXET Oaxe CTaThk HOBbIM HMNYNbBCOM
JUIS €BreHMKH HauHcTcekoro tonka. Kak

MHHHMYM, MHOTOKDAaTHO BO3pacTeT
YHC/IO M3BECTHLIX MEHOB, HO COXPaHHT-
Csl pa3phiB BO BPEMEHH MEXIY HIOEeHTH-
dbuxkaunelt reHa, OTBETCTBEHHOro 3a
KOHKpeTHoe 3abonesanue, W pa3paboT-
KO# Ha 3TOH OCHOBE METOIOB JIEHEHHA.

Tem He MeHee B KOHLIE COBELUAHHA
NPakTHYECKH BCE €r0 YYacTHHKH €C/TH M
He MPEUCNONHUIMCE 3HTY3Ha3Ma Mo Mo-
BOAY TMpOEKTa, TO MO MeHbluell Mepe
onobpunu ero. Takol nepexon OT cKen-
THUH3MA K JHTY3Ha3My BHOBbL M BHOBb
NMOBTOPAJNICA Ha MOCNEOYIOLINHX COBELLa-
HUAX H KoHDeperuusx. I1poekT OBObL-
HO ObicTpo Habupan cTopoHHHKOB. Bo
BCTpe4ax Mo noBoay npoekTa bonee unu
MeHee TNOCTOAHHO Y4acTBOBAJIM OKOJIO
OECATKA H3BECTHBLIX CMEnHanucTOB MO
MOJIEKY/IApHOM ©GHONMOruH, M Kaxasif
pas K HHM TPHCOEAHHANOCH €LlUEe MNpH-
MEPHO CTONIBKO e HOBBIX HMEH, Tak
4YTO Kpyr coseluanuit sce Gonee pacium-
pAncH.

Ouepennoft pa3 “3auHTepecOBaHHbIE
nuua” cobpanuce B Canta-®e (it
Heio-Mekchko). 3Ta BeTpeua Gbina op-
raHM30BaHa MHHHCTEPCTBOM 3HEpPreTH-
ku CUIA, koTopoMy HE NPHBBIKATH
HMETE €10 C KPYNHbIMH AOPOroCcTOA-
LUMMH TpOEKTaMH, M, BbiOHpas HOBOE
HAa4YHMHAHHE O/IA PA3BHTHA HAUHOHANb-
HbIX nabopaTopuil, OHO OCTaHOBHJIOCH
Ha npoekTe “reHom uenosexa”. Tomy
OBLIH M IpYrHe OCHOBaHMA: N0/Aroe Bpe-
M#A noa 3ruaoft MUHHMCTEpPCTBA JHepre-
THKH BEJIHCh FeHEeTHYeCKHEe HCC/1enoBa-
HHUA MOCNEACTBHH Bo3melicTBHA panHa-
uxH. B naneHefiiiem KkoHdepenuun npo-
Boauuck B Kona-Cnpunr-Xapbope 1 B
Huio-Hopke; no3xe k paboTe noakmio-
yunuck Bropo pasBHTHA TEXHOJIOTHH M
HaunoHanbHbIH COBET MO HAYYHBIM HC-
CNeaoBalHAM,

TpecTHX NporpaMMel pe3Ko MOACKO-
yun secHoit 1988 r., korna dxeimc 1.
YoTcoH, npocnaBHBLIHKCA OTKPLITHEM
cTtpyktypel IHK, cornacwics 3aHaTh
NOCT conpeacegaTels NporpaMmel “re-
HOM 4enoBeka”, NpeIOXKEeHHBIH eMy
HauHoHansHBIMH HHCTHTYTaMH 3[0-
poses  (HM3). Ha oprannsosanHHON
3ITHM yupexaeHuem koHdepeHuus B Pe-
cToHe (wT. BHPruHHuA) rnaBHbIM Npea-
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MeTOM 0OCYKIEHHA CTANIH KOHKPETHbIE
HanpaeneHus Heeneaosauuit, BHoss Obl-
M BbipaboTaHbl peKOMEHAAUMH, a 3a-
TeM chOpMYNHPOBAaHBI LEIH NMPOEKTA.
I1aTh neT OTBOAWIOCH HA KAPTHPOBaHKE
reHOMa Ye/IOBeKa KaK TeHeTHYECKHMHM,
TaKk U tuzuueckumMu metonamu. bBeino
3aM/IaHMpOBaHO MNapajfieNlbHO BeCTH
KapTHPOBaHHE FreHOMOB HECKOJIbKHX BH-
0B XHBOTHBIX, [UIA TOTO 4TOOLI nony-
yuTh Oonee neranbHbIE CcBeleHHA 0O
3BOMOLMK H OHONOrHH PA3BHTHA YeEO-
BeKa. YYacTHHKM KOH(bepeHLUHH TIPHLLTH
TaKXe K MHEHHIO, YTO CTOHMOCThL Onpe-
AeneHHs HYK/IeOTHAHON nocienosaTensb-
HOCTH He J0/DKHA npeBbilaTh 50 ueHToB
B pacueTe Ha OZIMH HYK/IEOTHA, 4Yero cie-
nyer nobHThCA 3a CHET NATHKPATHOrO
YCOBEPLLIEHCTBOBAHHA TEXHONOTHH.

Ha cocTossluemcs 3 aupapsa 1989 r.
COBELLAHHH KOHCY/TbTATHBHOTO KOMMTE-
Ta nporpamMmel npu HH3, kotopsiit
BK/THOYAET PAA TANAHTIHBBLIX OHONMOroB
M BO3I/IABJINETCA aBTOPOM 3THX CTPOK,
npoekT OblJ1, HAKOHeL, YyTBepXxaeH. 3a-
TEM pacnpeaenuiIuch CpeACcTBa, OpraHH-
30Banuch pabouxe rpynnsl No OTOENb-
HBIM XPOMOCOMAaM H, 4TO, TOXanyi,
Ba)kHee Bcero, Obll  YKOMIUIEKTOBaH
wtat bropo 1o reHoMy 4enoBeka, KOTo-
poe CTano He3aBHCHMBIM mnoapasaene-
uuem HHU3 u ceftuac Benaet pacnpenene-
HHeM duHaHcoB. MUHHCTEPCTBO 3HEp-
FETHKH OCYLUECTBNAET CBON COOGCTBEH-
HYIO NpOrpamMMy, riaBHbIM obpa3zoM B
HAUMOHANBHLIX nabopaTopHsx.

COBMECTHO ¢ MHHHCTEPCTBOM 3HEp-
reTHKH OpraHM3oBaHa pabouas rpynna
no TexHonoruu uedopmaTuku, B nans-
HelllieM oHa MoOXeT 0OBEAMHMTBCA C
nonobusiMu rpynnamu B Espone u AAno-
HHH K obpazoBaTs oOwmit HHGOpMaLK-
OHHQ-KOHCY/ILTATHBHBIA LeHTp. B co-
TPYAHWYECTBE C MMHHCTEPCTBOM 3Hepre-
THKH BeipaboTaHa OoCHOBaTe/ibHas Npo-
rpamMma Mo 3THYECKMM H HODHIHYECKHM
acnekTaMm npoekta. OHa npeaycMaTtpH-
BaeT KakK pacnpeneneHHe CpeacTB HAa He-
Cle/IOBaHMA, TaK H OPraHu3aiuio 1 npo-
BeJleHHE TIO Bcell cTpaHe KOH(epeHUMi
JUA CBA3H ¢ OOLLIECTBEHHOCTBIO K LUMPO-
KOro obcyxaeHus.

IMpomwneim setom B Kona-Cnpuur-
Xap6ope npeacrasuteny HU3, mMuuH-
CTEPCTBA FHEPreTHKH, a TAKKe cheuma-
JMIUCTHI H3 OPYTHX yqpexaeHw#, pa3pa-
BoTann nporpammy Ha 5 ner. Mui Ha-
NpaBu/IM O0K/Ial KOHrpeccy, Takue mo-
Knaabl OyayT nmpeacTtaBNATBCH eXeron-
HO. Mo HalMM OueHKaM, Ha OCYLLECT-
Bnenue npoekta norpebyercsa 200 miH.
OOMNAPOB B roA B TeYeHHE NPHONHIM-
TenbHO 15 ner HaunHas ¢ 1991 dunanco-
BOToO roaa.

Taxkum obpa3zom, B peiynbTaTe Tpex
NeT AMCKYCCHH H OAHOTO roaa oprasusa-
unoHHOM paboTh! CO3aHa MOLLHASA MTPO-
rpamMmMa, KoTopas nojib3yeTcs lWHpOKo#
NONyNAPHOCTLIO W B TO € BPEMA CIlo-
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cODHa y4HTBIBATh KPHTHKY CO CTOPOHBI
0OlLIeCTBEHHBIX M HaY4HbIX Kpyros. [lo-
yeMy JKe 3Ta HHHUMHATHBA ABH/IACh 3J10-
Go#l OHA MHOMECTBa HayYHLIX BCTpeY H
oBnajgesa BooDpa)keHHEM caMbiX pa3-
HBIX Troneft BO BCEM MHDe, OT NONMHTH-
KOB 10 oObiBaTenei?

Otseyas Ha nomoOHbIE BONPOCHI,
0OBIYHO FOBOPAT 00 OXHAaEMOM MpoO-
rpecce B obnactH menuuuHbi. [pyrue
apryMeHTBl CBA3aHbl C BEPOATHBIMH
BaXXHBIMH OTKDBITHAMH B OHOJIOIMH Ye-
n0BeKa, B OCODEHHOCTH B 3BOJIIOLIHH,
OHONOrHH pa3BHTHA H HelkpoOHONMOrUH.
Tloxoxe, He MHLIEHO CMBICNIA H TO co0b-
paxeHHe, 4TO, €c/iH BO3HHKHET BO3-
MOXHOCTb HAEHTH(OHUMPOBATL MOpAld-
ka 100 reHoB, onpeaensioLLIHX pa3nudus
MEXIY HHAMBHAYYMAaMH, HUBE/THPYETCA
H CTPEMJIEHHE NHCKPHMHHMPOBATL JIO-
neit Ha ocHoBaHMM ocoOeHHOCTEH He-
CKOJIBKHMX F'€HOB.

A aymaro, oIHAKO, YTO OTBET H NpPO-
1€, U OOHOBpeMeHHO cnoxHee. Cocras-
MeHHe KapThl TeHOMa B onpele/ieHHe ero
HYKJIeOTHAHOMN nocnenoBaTe/lbLHOCTH —
3TO NMO3HAHKE 4YEJIOBEKOM caMoro Ccﬁﬂ.
yto Be3dycnoBHo mnpeactasnser raybo-
yaftiunit uaTepec. M3ydeHne reHomMa —
310 ocobas opma aHaTOMHM, Ha4al0
HOBOrO OFPOMHOro 3Tana B OHONMOrHH
yenopeka. Onpeaenus nocieloBaTelb-
HOCTh HYK/ICOTHIOB B F€eHOME, Mhl pa3 H
HaBCeraa NMOJIYYHM B CBOE pacnopsxe-
HHEe reHeTHYeckKHit cnopaps 4e10BEKa.

Kapra H HykjieoTHoHas noclienosa-
TeNbHOCTh reHOMa CTaHyT o0lLeuesioBe-
YeCcKHM [OoCcTOsHHeM. ¥ Bcex mwoneit
€CTh MO3T, Cep/ilie, HOMH H HYK/1eOTHBL.
HmenHo opraHH3alius HyKIeoOTHIOB ae-
JlaeT KaKAOro 4ejoBeKa TAKHM, KAKOB
OH €CTh, H 3TO HE MOXET He BBI3bIBaTh
pocxuiueHns. M, HecoMHeHHO, ec/i cTa-
BHTCA BONpOC “HMATH M gansbiue?”, oT-
BET oaHO3HaveH: “Bnepen!”

Ho no-npexHemMy 0CTalOTCA Ba MPO-
THBONOJIOKHBIX ONAceHHA: Y3IHATDH CITH-
11IKOM MaJjio H Y3HaTh CITHLLUKOM MHOrO.
H 370 3aCTaBiseT NOCTOAHHO CTIPallH-
BaTh: HAa NMPaBHILHOM JTH MbI NYTH?

HAMOMWHAEM AQPECA
MATASUHOB — OMNOPHbIX
NYHKTOB
U3OATENBLCTBA «MUP»

232000 BunpHIOC,
npocn. Jlenuna, 29,
marasun «TexHHKa».

125315 Mocksa, JleHuHrpaackuit
npocn., 78. Maraiun Ne 19 «Mup»

121019 Mockea, npocn. Kanunuea,
26, n/a 42. Marasun Ne 200
«Mockoscxuit Jom KHuru».
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B knure anrnmiickux aBTOpOB pac-

CMOTPEHBI OCHOBHBIE METO/b! HUCTIONB-
30BaHAR AHTHTEN, 4 HMEHHO: HMMY-
HOodepMeHTHRIH aHanmu3, HMMYHOTE-
pOKCHIOA3HbIE ¥
LHEHTHBIE
rpynn KpoOBH C MOMOILLLID aHTHTEN,
THIMHPOBAHHE AHTHICHOB THCTOCOBME-
crumoctd HLA, dnyopecuenTHas co-
PTHPOBKA KIETOK, HMMYHOIETEKLHA
onyxoneit. KHHra OTHOCHTCA K 3ape-
KOMeHIoBaBled ceba cepuu, H3nasae-
moii IRL Press u ansercs 2-M TOMOM
nBYXTOMHMKA (nepeeoa T. | BeIfigeT B
ceer B 1991 r.).

uMMyHodayopec-
MeTOabl,  ONpeneneHne

Ona MMMYHOJIOINOB, KIHMHHYECKHX

DHOXHMHKOB, LIHTOJIOTOB, OHKO/TOTOB.

H3 peuensun: «Cneayer OMETHTH

npexne BCEro BLICOKHA MeToauye-
cKuit ypoBeHs KHHIK. I1py 3TOM pyKo-
BOACTBO COCTAB/IEHO TakuM obpasom,
YTO HM MOXET ¢ YCIexXoM BOCNONb30-
BATHLCA AaXkKe TOT, KTO HHKOrga He
CTANKHBAJICA C TEM HIH MHBIM METO-
noM. C onHoO# CTOPOHBI, H3JI0MEHD!
Bee HeoOXoouMBIE I€TaNny BNIOTE 110
NPOTOKONIOB KOHKPETHBIX ONBITOB, & C
Apyrofi — Te HeobxonMMEIE TEOPETH-
4ECKHE CBeeHHA,
ILNA 0co3HaHHOro BhlGoOpa MeTona Mc-
cneposanua. KuHura Ge3ycnoBHO no-
J1E3HA BCEM HAYUHBIM H MIPAKTHYECKHM
paboTHHKAM, HCNONB3YIOWHM HMMY-
HONOTHYECKHE

O. B. Poxnun).

KOTOpbIE HYKHBI

(npod.

METOOBI».

1992 r. 23 n. Llena 3 p. 50 k.

DTy KHHTY Bbl CMOXKETE 3aKa3aTh B
MarasHHaxX Hay4yHO-TEeXHHYECKOH KHH-
T'H nocne NOCTYIUICHHA aHHOTHPOBAaH-
HOrO MNaHa H3maTenscTsa Ha 1992 r.
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= A ; «
Ronane uSoamenvniba,Np
P. Opuem, dw. booernxaysen, A. BokxayH
AMP B OQHOM U OBYX U3SMEPEHUAX

MepeBof C aHrNMUMCKOro

P 3puct, [Ix. bonenxayieH, A. Bokayn

JIMP
B OTHOM U IBYX
N3MEPEHUSX

Hanarenserso <Mup»

KHUre U3BECTHbIX y4YeHbiX U3 lisenuyapuu gaeTca UCHEPNbLIBAIOWEE U3NOXKe-
HME TeOpuW, IKCNEepUMEeHTanbHbIX METOAOB W PasnNUYHbIX MPUNOXKEHU UMMYNbCHON
AMP-cnekTpockonuu. OcHOBHOE BHUMaHUWe ygeneHo AsymepHon AMP-cnekTpockonuu.
B Hen getanbHO 06CYXXAalTCA TEOPUR UMMNYNbCHLIX 3KCMNEPUMEHTOB, pac4eTHbIE METO-
Abl, CPAaBHUBAIOTCA U OLEHUBAIOTCA JOCTOMHCTBA U HEQOCTATKU pas3NUyHbIX BapUaHTOB
NOCTaHOBKK ONbiTOB. OOGCY>XXAaemblie MOMOXXEHUA MUNNIOCTPUPYIOTCA Ha MHOIOYWCNeH-
HbIX NpUMepax, KOHKPeTHbIX CUCTemMax, 3agadax. KHUry Mo>XKHO oxapakTepuaoBaTb Kak
3HUMKNoONe[uio CoBpeMeHHoONn UMnynbcHon AMP-cnekTpockonuu. YpessbiYanHO Ba>kHO
M TO, YTO OHA HanucaHa y4eHbIMW, KOTOPLIE BHECNWU onpefeneHHbIA BKNaj B passutue
ABYMEpHOM crnekTpockonuu AMP.

Khura 6yger 4ype3sbiHanHO NonesHa U MHTepecHa WUPOKOMY Kpyry Yyutarenen: ouam-
Kam, xuMmnkam, buoduankam, Bpadam 1 Ap. 3tTa KHAra BbI3OBET UHTEPEC CreunanmucTos
CMeXHbiX obnacTten, Harnpumep, passUBalOWKUX KOFePEeHTHYIO ONTUYECKYIO CreKTPOCKO-
MuiIo, WHTEPEeCYIOUWMNXCA HOBbIMU (U3NYECKUMM MEeTofaMu, UX BO3MOXKHOCTAMM,

UHPOPMATUBHOCTLIO.
1990 r. 42 n. LUeHa 5p. 90k

3Ty KHUrY Bbl CMOXETe NpuobBpecTu
B MarasumHax HEYQHD-TBXHHHBCKOFI
nuTepaTypbl
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MCKYCCTBO MAWA B KOMUAX

BANNMUCTUYHECKUE PAKETbI B «TPETBLEM MWPE»

HOBbIE CBEPXIMNPOBOAAWME KEPAMUNKH

WHOEKL WKW, CBA3AHHbBIE CO CrNngoMm

A3bIK ®PAKTANOB

PACIMNPOCTPAHEHUE CEMAH MYPABbAMW

KOIr'A TEMIMEPATYPA MNABINEHUA
HE PABHA TEMIMEPATYPE 3AMEP3AHUA

TEHAEHUWA TNMOBANBHOIO MOTEMMNEHUA
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